ANTI BODY | NDUCED CELL MEMBRANE WOUNDI NG

CROSS- REFERENCE TO RELATED APPLI CATI ONS [001] This
wa@ppbiosati on clainms priority fromU. S. Provi si PCEIUS2005/039762

Pat ent Application No. 60/625,398 filed on Novenber 5,

2004, which is incorporated herein by reference. This

application is related to U S. Patent Application No.

10/ 982, 698, attorney docket number 11 O A NP, al so
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trypanosones. In the | aboratory setting, cell wounding
is typically induced using nechanical neans to tear
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repair the nmenbrane and maintain cell viability.

Initially thought to be a passive process, resealing
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scratching a culture dish to sever a portion of a cell.

[004] For large disruptions, such as > 1 ym tears in the membrane, a rapid resealing
response is required to repair the membrane and maintain cell viability. Initially thought
to be a passive process, resealing is now recognized to be an energy and calcium
dependent process, resulting in calcium dependent exocytotic vesicle-vesicle and plasma
membrane-vesicle fusions that patch the membrane tear. The vesicles sacrificed to
provide the membrane patch are now known to be lysosomes. Internal lysosomal

membrane is thus added to the cell surface to seal the disruption site. See McNeil, P.L.



access of the |ysosonmes to the plasma nenbrane. In
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is an additional object of the invention to provide
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aforethgrpiomad heed ihhe art by providing methods and compositions utilizing antibody

induced cell membrane wounding to treat diseases or disorders in human or animal
patients.

[008] It is another object of the invention to provide improved compositions and
methods for inducing cell membrane wounding, utilizing polyvalent agents to
permeabilize and/or kill cells.

[009] It is another object of the invention to provide improved compositions and
methods for crosslinking an antibody or other polyvalent agent to provide enhanced cell

membrane wounding and/or killing of cells.



[0011] Accordingly, in one enbodi nent of the

i nvention, a conposition for inducing cell nenbrane
wowwaasasgl i s provi ded, wherein said conpositi OPCT/US2005/039762

conprises a pol yval ent agent that binds to a highly

expressed cell surface antigen present on the surface

of a cell. Preferably, the cell surface antigen is
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from a condition characterized by hyperproliferation of cells is provided, comprising
administering an polyvalent agent that binds a highly expressed cell surface receptor on
the surface of the hyperproliferating cells, wherein said polyvalent agent is administered
in an amount effective to preferentially kill the hyperproliferating cells relative to normal

cells. Preferably, the hyperproliferating cells are cancer cells. In another embodiment,



factors, cytokines, viral infection, and the Iike.
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complement and/or cellular mediated cytotoxicity mechanism.

[0018]  Preferably, the polyvalent agent is administered in an amount effective to kill
rapidly dividing cells, such as neoplastic cells, but not to kill normal cells. In another
embodiment, the polyvalent agent is administered in an amount effective to kill
hyperproliferating cells, but not to kill cells exhibiting normal motility or normal

adhesion properties.



adhesi on properties.[0019] In certain preferred
enbodi nents, the nethod further conprises
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[0023]  In aparticular embodiment, the method comprises (1) sampling the blood of a
patient in need of treatment to determine the number of hyperproliferating B cells in the
blood of the patient, (2) determining the susceptibility of the hyperproliferating B cells
and normal B cells to wounding by the antibody, and (3) administering an amount of the
antibody to the patient sufficient to preferentially wound and/or kill hyperproliferating B
cells in the patient. The method can further comprise titrating in additional amounts of

antibody to the patient to achieve the desired amount of cell wounding and/or killing.



antibody to the patient sufficient to preferentially
wound and/or kill hyperproliferating B cells in the
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e met hod can further
expressed cell surface antigen on the surface of the cell. The method can further

comprise contacting the cell with a crosslinking agent that augments the cytotoxicity of
the polyvalent agent relative to the cytotoxicity of the polyvalent agent in the absence of
the crosslinking agent. In a preferred embodiment, the polyvalent agent is an antibody,
preferably an IgM antibody, and the crosslinking agent is an antibody, preferably an
antibody that binds IgM, providing crosslinking of the antibody bound to the surface of



conprise contacting the cell wth a crosslinking agent
t hat augnents the cytotoxicity of the polyval ent agent
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crosstinfg iy A9 BpOLAIHR Hi5 CLVHEPLARR oL T St e S5l Fisaehy
providi%?&?%ﬂaﬁcéd‘t%&&&i%? RirtRPentRCDINEartBo R ffved tHehBalknant B

s, thereéby providing an enhanced cytotoxicity for,
cells. In hereferreéd @obodiment, Bdyethodlinrther pemprises gertiacting thepells with

ln a ferred enbodi ment ., the t.h far ther
a oytota bRl B R G G PPRE PP FREM BRS¢ agent
[0030] t O Thuhbiher erRbsER A8 cORPEsIAB IsProdliiecdl kiiliant B cel | s.
[ 0030] hi anot her enbodi ment, a conBosi tion is

hyperprghisyatingcel lpreoriprisingg R et agert drah pindg e ighly expressed
e ar -

celt surfi2ERA e PRl e AIUN, SRBLiSa PRI Bl Y

compriszb ceosslidiing ineansgiravidaigth @odsyinkddeplyeademn hgan bpundesthe

surfacegé ?gﬁafclebg :(}‘Ir}')g %f(gS]?Iﬁ%dg)rg }f\(llggzlgp %ge%{ ]():Ir(rggs }s Ifll’T lé]%%gggci %in?r{geor}Ithe
hyperpt%i[i?e?éthﬂé‘&ﬂg cORb¥a I\Xﬁﬂﬁth?@@@(falﬁﬁ%ﬁiﬁlﬁ ltl%]aﬁgﬁ@r&%ﬁ’id_

[1ing of the hyperproliférating cells conpared with
crosslinkimg mednsval ent agent in the absence of said

00311 &5 S PR R0 SRRt B S P R b
sufferinpUtdiR hicBgditibe @h;ﬁa&@ﬁiﬁdtﬂﬁliyp%ﬂﬁ‘blﬂ%ia@ibh 386l provided, said

Ryperproliferation of cell's is provided, said_ .
pharmaceutical composition comprising a polyvalent agent that binds to a highly

expressed cell surface antigen present on the surface of a cell. The pharmaceutical
composition can further comprise a cytotoxic agent. Preferably, the composition further
comprises crosslinking means that augment the cytotoxicity of the polyvalent agent.
Preferably, the polyvalent agent kills hyperproliferating cells by inducing cell membrane

wounding that the cell cannot repair.



phar maceuti cal conposition conprising a polyval ent

agent that binds to a highly expressed cell surface
wW@rib®sas4pr esent on the surface of a cell. ThePCT/US2005/039762

pharmaceuti cal conposition can further conprise a

cytotoxic agent. Preferably, the conposition further

conprises crosslinking neans that augnent the

[0032]‘63(;|t ;!;ﬁ 2p hiGichidr &Bb&gfni PP 'ﬂ%V&L%ﬂBk ?:gétran% E’e{neéeea{ ﬁ%é!%méﬁ%al

ent agent yper ro
crosslinkiig @gerg coedléntipednng methmmﬂdatmt hemt thahblnde td the mgmy

oxprest Rl HRFH RS Tl s CHSTBRIORE FFh 4 comprise a
crosshﬁfcﬁé Fhil dHShA ey 3A@MUs %ﬁéhﬁﬂfd'e%’ le@Hﬁ'iQG BPtIﬁ&leorl@ﬁé ¥Rt i

gent that binds to the hi expr essed surface
distal anit dfgemcrosslinkimgaghit. to Emsluﬂ@m_th am Rl ngenagelryvalcatragent bound

o the GBI B RPN s} LD AR SHuB AL PRy e
polyvatﬂérﬁh@ént@é’lﬁl attibbhe sﬁélﬂ§§é hzﬁ’éfa!ﬂ Snta@AR] 1nbmdﬁfgCI§M r.[g‘@ MiAL h
an adj acent pol é)@a ent agent bound to the hig

1gD, Tghepr é@@mlr@m ant ﬂy,a?c@omftl@r@éhntéwdvmp@lwlpa@@nsgoctyhé

chlmeﬁg !a%tibodglee{ é:};“?ﬁe}léﬂm boéf)g % : npetbtﬁ gﬂttm#lﬁw?xa@jsfopg) dtein

comprl@{g anl gifibody; r&mﬁbmd}aﬂ‘ﬁﬁglﬁsfﬁt istxeiolys, Fab2 peRocdrartat like. In a
ti body, a polycl onal antlbody, a chineric antibody,

Prefenﬁgﬂﬁ’?ﬁ@@@é herantiBedyissdBMas a tetraval ent antibody or
[0033]f USirQ 3, REAHEH eﬁl%g'@ﬁﬁél't e %sﬁﬂﬂdr@ﬁgé’afnis Egn 9«?% 'cg&ﬂihkmg

agnent suc 2, ScFv
agent waewleds @ohnamhbdqiyrelma prh&nad tenbod:yndns thmcroglink{r@08Sns i an

t
S R e AT Tt S B e
expresBePER R f286 aftiHA Sh IBNGurfdcB8f @SB! | Nki ng neans is an
anti - kappa or anti-lanbda agent that crosslinks

[0034]adj du @t angther bodpdisept dheicrosslinkmgmagns 9arels<tp¢ bydrephibe| |

h f of
potymh o dRInGR Hollhe i REaCkeihfs (35 s 198 ko Bhou
10,00Rd 4166k hiihg & pﬁﬂélﬁ?ﬁfp@lyvﬂeﬁwugéﬁts efithpkyime rbmduligafufﬂga a
nol ecul ar wei ght of from about 100 to about 10, 000

highlyexpresses, cellsurfpsepnbiopn an e gfagg offbe gelhisuch asagiibpdicsiorn
portloﬁ&?ﬁnfnbf}d@é %% N&u! of e hi ghl'y expressed cell surface
e

en on sutface of the cell, such as
[0035fant Immqhohaf,alem agent thabbimdofo tha hlgh@demessed cell sulfabe antigen

preferﬁqﬁg bing o hiats 8inBa) 15 Bish e B B e BB by T K
aﬁ\él f)ﬁf&'&lﬂg} 1@!‘3&%&1{ %ouirY@q Walhy abdigohigh affinity

ng is at | east
[0036] In an additional embodlment a pharmaceutical composition is provided for

treating a mammal suffering from a condition characterized by hyperproliferation of
cells, comprising a polyvalent agent that binds to a highly expressed cell surface antigen
present on the surface of a cell, wherein said polyvalent agent comprises a plurality of
binding sites for the cell surface antigen on the surface of the cell. Preferably, the

plurality of binding sites is at least five, and more preferably is from about 5 to about



M1, and preferably is between about 106M 1 and about
108M 1 . [0036] hi an additional enbodinent, a
w@b@smsaseut i cal conposition is provided for trRPE/USYOH039762

mammal suffering froma condition characterized by
hyperproliferation of cells, conprising a polyval ent
agent that binds to a highly expressed cell surface

100. #drGBNaRiRSRIeAS thE BruoMlt] BF BiningditESkdn b tish G
pol yval ent agent conptises  a plurality of binding

aboutdli5t sremfabput Hetoabbht 25 0f fom aout et about 5k surf ace of

he gel.l .. .Preferably, the plurality of _bindi.ng sites
10037 & BiSesaay e o5Vl angretpspmean it PrbRtagshe oy the
cell siirfaceRBtifekQRovides RakddnSdtkad cyestQditPBIhe . ypé@rdﬂfwaah$ Edlls

.of binding sites can be fromabout 5 to about 15, from
that iggsepniated with agreater manbesof bindingsiletit 15 to about 50.

0037} +: 0 I.$1 Nng.
003" A TRl e Bt R e G e EHPELE Wifbe sc
forth Argargienhedevtiptéon which dolian, add Byt Wil cbine @bpirbe: to those

... hyperproliferatjng cells that, is associated wth a
skilleg) HEtheart UpaRSEAIBATER ARIDS doldowiag, ormery3es leaaad by pstice of the
invenfQh €Ct's, advantages and novel features of the
Invention will be set forth in part in the description
which follows, and in part will becone apparent to

' L0, r n exam nation of the

Bm%ﬁ%ﬁ&ﬁbgfohaﬁ%@%\&mg by practice of the
[00391] NV epta. Qnitudehkdsith REAERLTAT &fa&dantifbdiDRAMaNEERn ) &1

FIG 1 illustrates that VH 4-34 encoded anti bodi es
lymplsimeas aneliletdenni®s. cel | | ynphomas and | eukeni as. [ 0040]

FIG 2 illustrates that VH4-34 encoded nonocl onal

anti bodi es bind and kill human B cell lines. [0041]
[0040F| G FI&. 12l illugtatattBst VIHE-MamtatddlnhdnocRinal HiRibeiied bindi st iyl

of mAb. 216 to follicular |ynphoma cells. [0042] FIG 4
humap B ¢edklingses that the killing of B cells by mib 216 and

vincristine is synergistic. [0043] FIG 5A illustrates

the tinme course of the appearance of Lanp- 1 on the
[00413 ur f B 3afluBrates| the van abality b et dytotdstici2yl 6f mavbiEoad fullitiiar

lymplgo%a(t:ellg? course of the loss of cell viability.

[0042] FIG. 4 illustrates that the killing of B cells by mAb 216 and vincristine is

synergistic.

[0043] FIG. 5A illustrates the time course of the appearance of Lamp-1 on the surface
of B cells treated with mAb 216 compared with the time course of the loss of cell
viability.

[0044] FIG. 5B illustrates the time course of release of ATP from damaged cells

compared with the number of viable cells.



[0044] FIG 5B illustrates the tinme course of rel ease
of ATP from damaged cells conpared with the nunber of
WO 2@blos26ael | s. [ 0045] FIG 6A illustrates the vPebUB1005039762
of cells treated with two VH4-34 anti bodies in nmedium
with and wi thout calcium [0046] FIG 6B illustrates
the viability of cells treated wth cytotoxic agents.

00 T o XL Ol '
o045 21 EATnf kbl 3885 o 10, B Lo p bt
mediunt Witk andtvéthotheldmae dependent cytotoxicity of an

anti body that induces cell nenbrane woundi ng. [0049]

FIG 9A and B illustrate the efficacy of the treatnent

[0046Y¥ t FeTCABR iflGst AR dYs DiabiliSy bR RreMHABAhRAISHE Sgents.
TAI LED DESCRI PTION OF THE I NVENTION | ~. Definitions

and overvi ew [ 0050] Before the present invention is

escribed in detail,...t is to b e . .
007§ S0 ST SR b el ey DAL LR g oy
crosslidkgit ed to particul ar buffers, excipients,

chenot herapeutic agents, or the like, as such nmay

vary. It is also to be understood that the term nol ogy

ce i f _ o _
(004832 FICE B bdefes R aboeoBH ARG A CRY B b blbody hat induces
cell mdeifbrdnetv@mdogpe of the present invention. [0051] It

nmust be noted that as used herein and in the clains,

the singular fornms "a," "and" and "the" include plural

[0049(]) te‘;] efeN o3 Ml B fifushiR 1ROBER Yy &8kt dhiCl Ak BPAb216 and

I
erw se. Thus, for exanple, reference to "a
Vincrgshieerot Inenapeaitents. agent " i ncl udes two or nore
chenot herapeuti c agents; reference to "a
phar maceuti cal excipient" includes two or nore

DET AN BESERIPEONGH PHEMNSYENTIO0 forth. [0052] Were
a range of values is provided, it is understood that
L eddiintipme apdaveryioval ue, to the tenth of the unit of

he Lim st t ..eAar i

005 BENEL b BBl i S BOSLENss bRl Ky e v

unles§ athgevis@indicateyd this evensibAisatht dimifed tepardmilagbwffdrsiexcipients,
that stated range, .is encaonpassed wt hj

chempHeRREYISAECIIOIBH SR &l SPOVIBRY Vit {is _gisgttitagg gndsrstppdfhat
o IRER B ARSI g, Lo O Bt o
and isndijigendeddo dimit Sypecodd afdhd yresent invention.

[0051] It must be noted that as used herein and in the claims, the singular forms “a,”
“and” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a chemotherapeutic agent” includes two or more
chemotherapeutic agents; reference to “a pharmaceutical excipient” includes two or more
pharmaceutical excipients, and so forth.

[0052]  Where a range of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates

otherwise, between the upper and lower limit of that range, and any other stated or

intervening value in that stated range, is encompassed within the invention. The upper

10



excluded 'imt in the stated range. Were the stated

range includes one or both of the limts, ranges
we@blosiemy eit her or both of those included |iPET/ESEN&039762

al so included in the invention. [0053] The terns

"anti-CDBVI antibody" and "CDI M bi ndi ng anti body" as

used herein refers to an anti body havi ng specific

and lo@éﬂﬁh{ggoif tfEs %‘ﬁ%r Fa%g{esolﬁgz Iﬁ@ﬁ%}dgmﬁ%% glgi_)(@%& ?hfh% rsﬁﬁller

e used I nterc ngea
ranges; @it dre Mlsﬂeﬁ@naixasisdobwmn itied imvention, subjanta zhgzobpemlﬁanlly

f. | d
exelod 8 ifitindfs udfed e SPnebiAG hEbRER Sy ST hokthe
limits gﬁfg@s edclMifo Sfhaa it b%q}f’th&b@ S ASdAURMLAL aish %dtl)l?&dtlﬂ he

gernline sequence of the so called hypervai
lnventmégl ons or "conplenentarity determnining regions"

I b e S e s T

herein 3&6@&0 an Bty HadingGPeci it Bihdag for COTEESIHob BB celln a
referred enbodi nent, the epitope is present in the

These trmaid PR upeskipisichengeahly beeinhody, and preferably does

oS4t DOSLAFT1C8 lh  Eingh S el 4 s

to an epind)pa mtent en ehewrakinblchregispef i argibodn dndm@ed)byttﬂiheVHHifB-%ne

ntibody to its antigen. [0055] The term"9GA4" refers
a VHAg3 g0 3}&@%%@%@%@% %Saﬁl%se%‘%lcﬁ%ﬂl%ﬁ&%eq 0

e RSt Sy sty B 00RO 00

34 antibody.o Hm‘tewen thtaeq:tltopc bt amcbrklepd ndmiduedmraunegloubn formed

by sorp g R TR S B DT IR AT * EIRATTER Sebpdigent the
epitop® RSbdRAt i@lfth@ﬁﬁima% AiBiROsibo P Xa8 ]prélf@x%biﬁld& not

‘anti body" is used inthe broadest” senSe and
includg MER@éltheﬁrx&lboéy sIn am; alditional preferred wmbbdigians, the anti-VH4-

s RRPELRIE FABHER SR BRSO I PO St i

antiged.or med from at | east tvvo intact antibodi es, synt hetic
anti bodi es_such as tetraval ent anti bodi es,

[0055]a 1+ {Tige dpnx T94gfratess tosthe rasmpnaslonpamtinadsi it hetSHP@en shown to
oA RS g8, L0 U0 o el
identifaddsty reAb Giflais sesfolgatiod estrictd ahd depshdent| on 4 wdgue sequence
near amino acids 23-25 in the framework 1 region (“FR1”) of the variable heavy chain.
9G4 is a species of anti-VHA4-34 antibody.

[0056] The term “antibody” is used in the broadest sense and specifically covers
intact natural antibodies, monoclonal antibodies, polyclonal antibodies, multispecific
antibodies (e.g. bispecific antibodies) formed from at least two intact antibodies,
synthetic antibodies such as tetravalent antibodies, and antibody fragments, so long as
they exhibit the desired biological activity. Human antibodies include antibodies made in

nonhuman species. The term antibody also encompasses Ig molecules formed only from

heavy chains, such as those obtained from Camelids, and described in U.S. Patent Nos.

11



heavy chai ns, such as those obtained from Canelids,
and described in U S. Patent Nos.6, 765,087 and

W@ 20855896 t o Casternman, for exanple. The ternPEnUsosY39762
al so enconpasses fusion or chem cal coupling (i.e
conj ugation) of antibodies with cytotoxic or cel
regul ating agents. [0057] "Anti body fragnents”

6,765, 68@%& l63R 58986 UaStRridn, 6 dxt grét TBRttéroshtibogy afser abl y
t he anflgen bi ndi ng or variabl e region of the intact

encompassdsifogign oalmnpp@lssouph@q&l ) é@yugﬁwgheﬁwbm@? Wt qvigioxic

and Fv fragnents; diabodies; |inear

ot cellg@yﬂa@gg %%nt% Zé\pat a, et al (1995) Protein Eng.
[005718( ll@AntMZrﬁl&@i’ehtﬁlcbgipﬁs@mpmmoa f & crdyct antiexlyl, pesferably the

antige iaging A S50 F 0 BEOTTHANS GAR “HOMIY! SARDIE OF BRPYY a
fragme%‘?s‘%ﬂflngé ?élp g ?ES N, %na@v%tghﬁﬁﬁ}’dﬁp&ﬁéﬁ eidled @fbadies

[ onof t'anti al 'y "honogeneous "ant i bodi es,
(Zapata eeaz (1995) iPnolieiri B 8 (D4 Dﬁ;bdii)@s) soughpehiagi pfitod molecules;

papul af i on den | cal for OSSI bl e naturall
and myHeRFEHIC tlhﬁélﬁf!f a‘ﬁ'@ﬁgg%r %[Flggt in mnor d

[oossr'ﬂlmD L SermVRG Rl axﬁmou?%l Red ﬁéx@lmieﬂdaé 1 ﬁﬂﬁ@ﬂbﬁd}eobtamed
bei ng directed against a single antigenic sit

from aﬁlwpuhaomf mbstanh@lb)nhcvra@genpwswﬁb%@s, @ﬁarhe(lpélwy’éllabﬁﬁ!bydles

r.epar at S [ | |
B
that mgﬁb@ﬁﬁhaﬂm fif@RIntReS )Mor&ﬁnimahalmboﬂmm ate Iagfmlly bchﬂa éoemg
rected agai nst a single determ nant on the ﬁ%

dlrectqdrﬂggy@gii % singleaptigaras §1te$ p]ir%qrp,ym CpREast hRIVE
(polycgogltra] i cgdér oﬁ%@ar?tﬁ&ﬁ %gllc urfc'ﬂﬁfe dift&én@difibodies directed

ture, uncontani nated
againsbyliffetdie Heterminanty I(e{htdpbs:)seacmnmmobnﬁll wﬂbb(ﬂmmﬂ@negﬁ@é lagainst a
i ndi cates the character _of th%ﬁantl b

single JGCHRAGR. 7 DR B SD SHULER 19 B ABYE R SRR 289
antibo@les ddQQﬁ’th%&ms anehat ﬁleg Qe styﬁth*éﬁz&%‘ysﬂ{ellﬁﬁné@mﬁ edligire,l ng

product i on he antibody by any particul ar”[rethod
unconfanringzdibyp bther tmmumgigbuluﬁaffhaqutfm ‘eonpelopal” ipdientqsihe

acc rdan th, t.he pre t _inven
charadlfi g O Boi Rt HGAO PR CoabL K Pb P g PO Epoiation
of antiﬂ@&'éé %na *Fnot48%e (:@195?151)3(1 a@f Ringheodmden by theentbbdynianiny

DNA met hods (see, Pat ent No. 4, 816, 567r)
partlcuihemerﬂmdoprwmmtth%wn@&maé anfibadies tp ke nagst RSP H

with t xgﬁ 118 B gxénag %@%&dgt%ygﬁé 1%{@3% Lrﬁét ﬂc} gfé? fescribed by

Kohle@ 24alf 2&811‘@@@5 pa9ss( 19175)51 br ma{/ Be ﬁﬂa)ie By rddombBiemk DI\EAE methods
581-597, for exa The 0 nal an

(s06, 9 Ui Paisetip: BRIB6 DS EIongHoRA AabOBrR 185 glsa e ofited

from phage antibody libraries using the techniques described in Clackson et al. (1991)

Nature, 352, 624-628 and Marks et al., (1991) J. Mol. Biol. 222, 581-597, for example.

[0059] The monoclonal antibodies herein specifically include “chimeric” antibodies
(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or
homologous to corresponding sequences in antibodies derived from a particular species

or belonging to a particular antibody class or subclass, while the remainder of the
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(i munogl obulins) in which a portion of the heavy
and/or light chain is identical with or honol ogous to
w@orsespendi ng sequences i n anti bodi es deri vedP€T/OR2085/039762
particul ar species or belonging to a particul ar
anti body class or subclass, while the renmainder of
thechain(s) is identical with or honol ogous to

chaun(s)cﬁr ?ﬁlﬁgﬁr\gﬁﬁ‘ 8r R&iHbo g&ﬁsto cBrrapbhing s@fuctedsiiv askitodesm

er species or ongi ng to anot her anti body class
denvedcfrors ahethaspecias omdlbngise roraagtr@n mstlhwdy@b@ﬁ Olaﬂﬂ’iclﬁé%l %gre

st PRy Bt RS SE0AR Hg SRBUSRE B B g
(U.S. PQtl?r%“)r 876867 M@h’rsonﬁér:@ﬁ (1@49%5&\%811@5&% 6B5B), 6851-

"Hurmeini zed" forns of "“non-human (e.g., murine)
6855). antl bodr es are chineric i rrrrunogl obul i ns,

[0060]i : "i?_% '{‘onﬁgfbﬂg%zrﬁ% : (t@e et)%ﬁmfles(awahnﬁﬁc

r antigen-bi ndi ng
immun® grbsﬂmse fE@enedlobulin dhaiis ©8 fraphenth theoenifasushres i Vnﬁ&b Fab',

F(ab‘»@ﬁ ethed glﬁlg%g{ﬂ@ﬁ e PR scas AL B IS BT g mifihal
sequeng m%%ni;‘woeg | O bR iu‘nraﬁ %ﬁuﬁ@%loﬁﬂfﬂ b Yile ﬂnBstViJ&i'tC Rurh@skeues

a conplenmentarit ermni ng region CIFO of the
antibodi€Carpheman ammuneg]lohn]m:t (togipiens |auulecg1yr> iowhishcpridess fipm a

complGReN HHB e R et G el v iR rgea
from aWR g?QﬁSh tlﬂlmah%ﬁ%&e(dbﬁb%taﬁﬁ'@&@r) shEIPARNONSE, Fae gt mbbli ER)ing

residues of the human immunogl obulin are replaced by
the desiied spanpeith, affimiyn atdicapacitye Shgors ingtanceh dramsvork region (FR)

ni zed anti bodi e
son TN RSB RS T FIRH BF e MR 0 i
residuds TR h8Gn EPRnBhadiZcANBYIBs KesSRay eaaptse r'rEhém which are found
modi fi cati ons are made to further refj and nmaxi m ze

neithewintthbtegipipn rﬂfl@b@dmw i fregReite] CDRYE PRI ESgauences
These B}eéhfb c&ﬂxén%ﬂ%/rpl at 'fr%rﬁ%r ?éff?l%taﬁgﬁﬁa% bihize ahlib &y Rifokagke. In

vari a domai ns, in which all
generadth6 WM bidRéd aitibpdy hhill ©6mph® sﬁiBRanm}M'@lscpf(a’ﬁ teastooneharge

of a non- human i nmunogl obul i n_and nt II
typically Fwefvatiple FdR§13éFrsemt ‘N%%lé alfpr %Ph%ti‘ﬁﬂ% Y ?}('r)r%%ﬁ Qﬁ%@i ?OI Rspohd
to thoseeo%%%%ur% eas @o%ﬂn and Ly 9{3 YuRRhti A AlY ofdhs FRéakd those

I'se a portion of an inmmnogl obul in
ofa hmﬁmsirmnun@qmm sefodncet Ve barhanjzednantibedy aptimatinalso will

T T A T
llumargtMﬁﬁo gEIc;‘l?ulm'3 %?br @&%er A6idi1E1s68Schel 002 )1936) Natrﬁb 321, 522-

ruct.” Bi ol 3-596. The humani zed antib
525; Reidimmbese? al. m&&&m@zzxm) 3282 B e Reprta €PR2) Cuir Op. Struct.

Biol. 2, 593-596. The humanized antibody includes a PRIMATIZED™ antibody wherein

the antigen-binding region of the antibody is derived from an antibody produced by
immunizing macaque monkeys with the antigen of interest.

[0061] “Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL
domains of antibody, wherein these domains are present in a single polypeptide chain.

Preferably, the Fv polypeptide further comprises a polypeptide linker between the VH
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the antigen-binding region of the antibody is derived
froman anti body produced by i nmmuni zi ng macaque
womkayR41vi t h the antigen of interest. [0061] PCT/US2005/039762
"Single-chain Fv" or "scFv" antibody fragnents
conprise the VH and VL domai ns of anti body, wherein
t hese donains are present in a single polypeptide
and \fgf‘oﬁ?)r??ugg gﬁg&ﬂé é{ﬁy%g E}%JESFE }’ E&%ﬂfgﬁ%s\ﬁl\lgg ﬁ{rﬁ’(ﬁﬁﬁ%r arglgvn binding.
For adevrew 04 solf ssie Pdwckithuesintlhe Phaif gisbdies, vol.

15, SRS PR 1 LBl 658
[006ANt | Rdicem “diaeliesdeders Rpﬁﬁﬂbéﬁtﬂ)odﬁ fraMPefi®8 vatStwo antigen-

Springer-Verlag, New York, . 269-315 (1994) 0062Z]
bindirg gitesevwhichdragmsaiseaomprise ehgawyocmmnablﬁ dqmmy (VH) connected

o5 G EGNERY G580 bR T EBERLALIS S IERaHNA ) oy v
a linkep maemtte@i slicat ® alllogsh;balﬁii@be’tw\zar ihahwe dd@ﬁﬁis n(tve-$anhdicHali the

same pol ypeptide chain (VH-VL). By using a |linker
domaisare foregdie P§‘I‘Fo‘f”tth the compimeriary dagainsofeaeth @Irfélatwd create

two ABPE- Hﬁdﬁ%sﬁ & PAFBIRD %‘er&es&g)%d%}@ﬁﬂ @l for eQérﬁgl‘%

palfr wth™the conpl enentar omal ns o ahot her ain
404 (@ﬁ dWe» éé/ﬂél@lmndtﬁql]g@er bii alc(lﬁ@)sﬁ’rpesl\/athfh:bd df@sUR &0, 6444-
6448descri bed nore fully in, for exanple, EP 404,097; WO
93/ 11161; and Hollinger et al. (1993) Proa Natl. Acad.
[00633d. WA ate @A fibold tBonelvABEBhaseen iatiAbEtad %ﬁﬂa&g%d/or
i's one which has been identified and separated and/or
recoviegasldvarn @gomponest of dﬁm@wéqi envforiment.ngouieniinash opmpenegistof its

natur e{ﬁt\fﬁ‘n}]ﬁn@rﬁ]tz%g 8}1 erla 1(:% op@ds IPQGI%CH{ ﬁlﬂa gaéhés 16 ognlgefapeutlc

uses fonEicIRIbbHE, ang Qﬁa)f 1ﬁéluﬂé1 enzAitick ainonés) endrehet mtdﬂlﬁb@eous or
enzymes, hornones, and ot her protelnaceous

nOﬂPF%ﬂB%C@P@i FPAeED Ul mefenied smbpdinengs; theraaiib @df:bwdl eeprified (1) to

great%ﬂﬁa@@f% ngﬂ of alﬁg\b&gfs of eet?egtrn nlfeg]iebyc%gigﬁf e}?ﬁle{h%ﬁnan%ﬁx{gst

prefemﬁy]mdre mani 9n¥shy wmgh‘e (Dlib ¢ depree stﬂfmanﬁ%HIgm\ae legd;ttl,S
ree sufficient, to obtajin a east .15

resﬂ&éﬁ%@ O {mserAR ARG ACIA SERIERSY DY OIS Rence
sequéh\étdst' S& (Qf to%o%ﬁ)é %ﬂbl@}gb\‘f YBSSEAUERAHGS redﬁlﬁné & ndrPeducing
onngenelty by under reducing or nonreducing
conditionsli usmg ﬁbomasamgbme @m@ﬁembbd, suévcm istairpr eblatediaingibodsi invlades
st.ai.n a e anti bod situ
the afiidl in s B R R bR ot oo L nd ittt ardng e
antib6dy'$ RuADEM BRIt Rl ﬁdstade PRk, cmﬂm dWh!olweﬂélt isBRted

present. C)dlnarllY however, isol ate
antibody will be prepared by at least one punﬁcatmn step.

[0064] An agent which “arrests the growth of” or a “growth inhibitory agent” as used
herein refers to a compound or composition which inhibits growth or proliferation of a
cell, especially a neoplastic cell type expressing a B cell antigen such as the CD20
antigen as required. Thus, the growth inhibitory agent is one which for example,

significantly reduces the percentage of neoplastic cells in S phase.
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anti body will be prepared by at |east one purification
step. [0064] An agent which "arrests the growh of or
wa@20ogosesth | nhi bitory agent” as used herei n r ePEr/5S1005/839762

conmpound or conposition which inhibits growh or
proliferation of a cell, especially a neoplastic cel
type expressing a B cell antigen such as the CD20

[00631Nt | g@B t&ﬁlsr“%%ﬂef’e&d “Thstrouks? ?efgxr 18\ Geéc?ll% ?‘1@1 ﬁfy)éloﬁfg?&tl
i's one which for exanple, significantly reduces

condiopde maafgealesthaﬁ @dmplashly chagastdrized hy smgabeed[ @ﬁ@c}wfhh e

006 e SEEEAE o R38N LS B SR8 s

the strffe ©flgtostes! fﬂl@drﬁ@ﬂ“/e of BRAID ot eﬁgﬁéral Bdo€ 6} lynq;rh@i/& dtgans.
0066] The "CD20" antigen is a
CD20svxgrepeassquringearlpmos Biesh sy dopmens snd romainnentd plaspecell
. . t [ |
et |0 B0 2006 g obeb i LR A% IS Rbaf 0t
Othepnand foeCD206u e]hmlpmmmre mmdeé‘mlyn@humﬁelreMasdrmﬁgeh? and

Bl GO S eI NS s PR ATk goss), o
exa 20 in the literature include

"B-l1ynphocyte-restricted antigen” and "Bp35." The CD20
[006FAnt i dhm térm ‘éb@lic?vmmddlgi’ meféjtsatb k seitvivable [PAS: fid@®Ayane disruption

e A B Y SR OS Bl e s e

Cell Wosiiding dRFupteastypitalt ek B Yhd A8gdof BdtRediBdut h@n@ Y@@ﬁﬂhz
of a normally menbrane inperneant tracer. Cell

and thys grel i darges tthedngmblgape digrupjions eccompemyng awgplement

nledlgtﬁa n-t Ebﬁan’g{ﬁ) rp;elr]%pl IO% gg%lt ]IH%“I g) Ogééég\ghn% an r?g lllg O P%rfgg'[ung

agenmdd:}aﬁmamydldnhax iSedpthyloodccpe b Blphi taxne NCelanvgending &s
formed by tOXI ns, or pore form ng agents such as
detec £ ﬁ

aﬂﬁu B TeRpiR Pieshaise BBt ienipdearss wrphal the syaynd amely
the eiggb' ?d & e ?to?lctﬁgg?lﬁ:l'ar%ﬁ% &S| a%%ﬂt %s{;m?ﬁ%&%ﬂ k& f@pzur

S a resu fie woun
themwmpde55|on of Lanp- 1 on the cellular surface as a

I omal . fusi.on o repair the woun [0068
1006810 " The fro o1 NBBHIRER AT B d5al Bemoggem e
referé/\fbtuﬂlcﬂnﬁgoé‘ﬁ tthQQ@Mn birRiRSt8 atInglﬁfl‘ ef?ﬁl’eés@@@é(li strPRE aHf?Qé?l causes

bi nd |n? to a highly expressed surface antigen,
a surgielle plasmeunanbrabe dispiptionavent nmladé)ychhs uppkc o thearytosol of

oo BN 5 MBLRSR 0 LIS Sl AR

repaihiechdnidnhy ﬁlaﬁﬁkéted @d aresult of the wound, namely the expression of Lamp-1

on the cellular surface as a result of lysosomal fusion to repair the wound.

[0069] The term “chemotherapeutic agent” refers to a chemical compound useful in
the treatment of cancer or other condition characterized by a hyperproliferation of cells.
[0070] The terms “cytotoxic agent” and “cytotoxin” as used herein refer to a
substance that inhibits or arrests the growth of] inhibits or prevents the function of cells,
and/or causes death of cells. The term is intended to include one or more radioactive

isotopes, chemotherapeutic agents, immunosuppressants, cell growth regulators and/or

15



repair mechani smmanifested as a result of the wound,
namely the expression of Lanp-1 on the cellular
W@ 0obas®w4ns a result of |ysosomal fusion to repei/US100039762
wound. [0069] The term "chenot herapeutic agent” refers
to a chem cal conmpound useful in the treatnent of
cancer or other condition characterized by a
1nh1b1t&‘r¥ p\?fﬁl@ﬁ Qb HEEAkLT %l&gtlectﬁ!eﬂa eutic® Q?y@itoﬁb nfi®ddds, and toxins
toxi ¢ agent toxi'n® as used hereln refer
such ast ngmubait;mmee tdxans mﬁ’dactbrlals ftmgalaplaeémsammal YIBMA of ,

bi t revent.s .the.function o
e logieofi o bR B8R G or RO s,
labeledPR&h %x1ﬁ@6ﬁaﬂ@ﬁétﬁ%%ét8&s'Mp@@t‘ﬁ% Jbirthentt diargepeelt, ias well as

agents, | nmunosuppressants, cellﬁ%{omth regulators
other ligauid ovnijngdtes, Serhsas rafliolsheled figansdssansl toxinplpbeled Hgands. In

t her a eutlcs t OXInS such as
admu%%?@ Iﬁwnt %%%8% %ﬁﬁ%gk%?ﬂtgg?%?la f ungal ,
[oo71JP! ant “cﬁéoraétf ﬁ@hnyxrdngimm thut wouddyberfis ﬁ'ohletmmtxhentmﬁl ther m

al so i ncludes | rmunocon %‘ﬁ%ﬁcglg?%“ si.n dfl d| es
combipatiogitherapy f#5oFiBsd Ay | Fia ers ot
dlseas%‘f‘sD %&hgtn tﬂ&éegtaﬁ%léﬁcaq c 198‘1{5 Wigkh predfsp¥&d the Aan@hA 86 the

onj udates,” such as radlolabeled | i gands, and
disordeoixiqestiune Neh-linjimexamiptes ad dispiders todwedreatedrhstesn include
cyt ot oxi ¢ gents can be used in comrbi.nation. 0071] A

cancery ?@%PE’&O foal lgh%?lcheénglﬂfqr?}ﬁs ¢ ’Iddmﬁlegﬁléltl?lk S#dm

autoi &?et EREc VbR af 126830 dRnfRBToaRYdiska6s] bed

rein. This includes chfonic and acute di sorders or
[0072pn s masmi firigbkyi exgressrissll paltfmﬂ antjem] refesnig a sustase disch

acces ! %gil Osf’u?ftﬁltag gﬁmb et ch 089 getrrgcﬂfl{e Sl &Hﬁééﬂlfgﬂﬁon to
exh1b1|9 3fnﬁh&) ke hé«iﬁ@séﬁ@ﬁﬁzﬁ:ﬂeasﬁ%‘aﬁie@ gercadl, ﬂfaﬂhatgte @msbletsa,n at least

| eukem as and | ynphoi d mal i gnanci d a t oi mun
a portigingd theeellat ardensity off at Www‘é ezan,ﬁg ¢ antigens 1nclude

sorder 0
cell SLgBalg? g%pereg’segLn qgc%]les s?er s g(]:pt&'s gl'ﬁj acg?%ﬂr']b?t?tgg S:yﬁﬁiliﬂes
glyco@@ﬁe@tﬁ@bﬂdle on the surface of the cell (i.e., that does

equire cell pernmeabj| i on t.0. exhi,bi
10073 ey Thedepne SomeTR o E s st TopoepiaGigey et He Fbmal
o8 o 3025 At B0 cepolf popegisui
cells exhibigersse d)fmellll.dielsml thatduiatflease aleup teagweatnhpicacl thag tha jate of

cell dg’ﬁ%}é‘g%&gél?ardﬁgl n p Tq{g(# g} I gﬂbtypét ﬁléfpgr?)%dhferatlon includes the

polycloEMP hbi B%%ll@&cr@ﬁg autb)iﬁt@lfd@iﬁ&' thitenediate gutofréinate t 0
orna grow h of a cell type, which can be
diseasgancer ous or benign. Cenerally, hyperproliferating

[0074] The term “immunoconjugates” refers to antibodies conjugated to cytotoxic
agents, which can be covalent or'noncovalently associated.

[0075] The term “intravenous infusion” refers to introduction of an agent into the
vein of an animal or human patient over a period of time, generally greater than

approximately 15 minutes, and more generally between approximately 30 to 90 minutes.
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cells exhibit a rate of cell division that is at |east
about ten percent greater than the rate of cell
walrovesswmt exhi bited by normal cells of that cePCT/U§WE5/039762

Hyperproliferation includes the polyclonal expansion
of B cells secreting autoanti bodi es that nediate
aut oi mmune di seases. [0074] The term

[0076] " | MTRREAFnkaéRss boREE b “ih@adnbidadhe sefesny dgat ed to
cytotoxi c agents, which can be coval ent

or . :
administeationatioarieiny o bansanimak erduntag el thihibe bedyfeceives hpchpsd

I nfusiqn”. refe j ' f.an agent into the
approx%qt%ﬁ/ %Wugers] P%Sé’%reh%ﬁgg%%é{“?gﬂ e%s\?er a period of
[0077]t | MEhe GeMERRIINAIY f@atueposthantrenpent i tolapy hianmhalitnes,

_and npre generally_betagen appr.oxi mat el 30‘%% 90.ld

speciesyinglidaas Pongns] dorRestic @pffarm ARG S nElis BotRPLS: R O Wi
animals.! (R Y& &Tl%u%é@;l}tfg‘éﬁ & fhe DIV H&i%%ﬁmhg CHINVRhhtRSRn! NLO

a veln of an animal “or human such that the body
expresies shond nétite entpregsadronaphoodyteatoé the mammiahut speciss iff ess,

enerally 5 mnutes or.|ess,. 7]_The term" man
hema P GRS 406° BOH e dUHEO: e SVl e G
restrictS@ 8 EAR of BGUeAge urmasy. donestic and farm ani mal s,

and zoo, sports, pet or wild aninmals. Wen the cel

[0078]sur Thc bumatizefbanti-€D2RandMdY refrricgdnas thre REBM Nt biged”
anti—C]?ﬁ(E gﬁés 49 % %ggrgel ig%ﬁ]}p éng%feeﬁ@&pd’h%ﬁ%ﬁ%mgﬂngﬁﬂﬁl% HﬁﬁﬁBﬁéné"lf

[es emaggl utination 1s to .
antibo@y @ir6test adRiRf SeaIHI0 aritigen CRItMKianbiigte antbeiyeclei HEABRY

restricted to cells of B cell |in ter . Dbj éﬁ
U.S. Ppignt78p. ﬁw;}ﬁ}’r#ﬁweéé@rahli99§zoibe gﬁf _ l?ré"F‘%Pfé o as
antibo%)Z{ra‘? ei%l@gegw(tﬁé trg’a{tﬁl'%gt;ofgﬁ%ihﬁt% BB Yefr sty low-grade or

engi neere nmeric nmurine/ human
follicull@NODL O pasitied) B dxtidyondifodgitied]lyagdionst t he CD20 anti gen.

ool TS, bR e docy Selled TConE Lp W on
afﬁnitgpf‘a‘t%&ft 1668 iﬁﬁfﬁsﬁ%béﬁreéﬁ‘%&l@ﬁﬂﬂ%d thsut L OERE e Nt

patlents w rel apsed or refractory |ow grade or
[0080F ol ITheutrar “subBRAqoos hdinindstralion’eteiferp minfodegtion: of an agent

I homa. [0079] .The term."specific.hinding: :
under TR i R e L, RSB Ay L g s
and urld@AFing 1AM, by réﬁ‘c@zeﬂ‘%ﬁ*ﬂa{xfl Yushehederlivalydiom 2 A6dd tkagdacle. The

about "108M 1. [0080] The term "subcutaneous .
pocketuiay hé steptet ibympinahéreordlrewingihe dansp pahawny HRrLywktlyne
under the skin of an animal or human patient,
preferable within a pocket between the skin _
[0081] The term “subcutaneous bolus” refers to drug administration beneath the skin

tissue.

of an animal or human patient, where bolus drug delivery is preferably less than
approximately 15 minutes, more preferably less than 5 minutes, and most preferably less
than 60 seconds. Administration is preferably within a pocket between the skin and
underlying tissue.

[0082] The term “subcutaneous infusion” refers to introduction of a drug under the
skin of an animal or human patient, preferably within a pocket between the skin and

underlying tissue, by relatively slow, sustained delivery from a drug receptacle for a
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and underlying tissue, by relatively slow, sustained
delivery froma drug receptacle. The pocket may be
wee@asd4by pi nching or drawi ng the skin up anPCEWA3005/039762
fromunderlying tissue. [0081] The term "subcutaneous
bol us" refers to drug adm ni stration beneath the skin
of an animal or human patient, where bol us drug
peri6l@bf 186 IncliiliRy, BhEARUNitd 5 S3¢ RAMARRIQK] m%ugeg or less.
mnutes, nore preferably less than 5 mnutes, and nost
Optispalie thepnfusicassay hamadeby edwntissovsdmphinsatioataf anirigdelivery

r.ef I L L hin. a cket between the skin an
punfi B o 48 Rin b BRES The G WG oL b EEbihe P
delivert apiedatermigfeé amouft éfiri@ it Glprebtdiitedetigd R tale, §RA as 30
skin _of an animal or human patient, preferably wthin

mingtes, YOpainutse; Redime Reiekspanning thedeegth of the traaaens regigen.
| at i } S LA del.i ¥
(0085 et R 1 (P WA Ot Y R0 s 1 gp amount of
an atfive dgent Having30Dgrowwtiu tresst effedt@s 8auses the Aemthroftigscedll The&Sain
tionally, the jnfusion may be nmade by subcut anequs .
embgﬁ’ﬂe&{[& L‘ﬁ tbﬁaﬁ?utlag& &%@%F APSRYL i3 e RRpTTRHR IReraReRilizing
celld, ﬁlﬂliﬁﬁh@pﬂﬁif&%@:ﬂ@%n Ofnh{bitiTR b eRffal ﬁﬁ%&bgﬁgﬁf othotill§
punp delivers a predeterm ned anount of drug for a
apoplacientiityi ereudyrang call defatht i Impartsulah agecBOtheitareesiticA0,

inutes,. or. a,ti eri od spanni.ng the length of the
ctte it e td e e Gt corRaMupH e s SsstioSare b
effe@ivieat fo examilelMowing dike@ prOgre®il RficaYy ARMERheafiredh

active agent having a growh arrest efféct or causes

conyepgogrd aays.slepenking e therriondision &0 be ediedtli Prsrexemplenin lymphoid
' I j t.:h .he propert.
condo R R L Bt A Ao BB M D) P GO REESon T, o
detesnmivey the gespomsairbict (RY).cel | ul ar nmet abol i sm pronoti ng
opt bi c activity, or inducing cel] death i o
["Of%irt : Al s BEdly’s, frepieent hada SR afl bkt ysgé within the
Co s e Sl R ek SPENTLE AREGRLAT M A8 0 Bloph Pt
or sufipsessive nmangeefs iaciscafdt dri diseder dendidyetonmastiniedlly dlesérable or
nyept i on ways, depending.on, the condition to be
bene&}%é%teﬂlac.t’ iggpud pat I%inﬁec_l V’rﬁ%&aﬁ%ﬁ RS MRISYEREGHS,

regré?s%fbnpﬁo‘ﬂﬁ%%frcﬁggﬁbfn 8B5ReRkAG b tdﬁsﬁ?seto? dMoPRAS Ghys, for

progression (TTP), or détermning the response ratés
examR) the fepmgrdatmers inadndas the admainistration efdmageht préordo or following

"therapy' and the.like as used wi,thin the context of. .
R v e TR o .
of tHehkyeagerurtdisorés. WehhotBér deMPIYY RGE M includes the administration of an

agent after clinical manifestation of the disease to combat the symptoms of the disease.

Further, administration of an agent after onset and after clinical symptoms have
developed where administration affects clinical parameters of the disease or disorder,
such as the degree of tissue injury or the amount or extent of metastasis, whether or not
the treatment leads to amelioration of the disease, comprises “treatment” or “therapy’

within the context of the invention.
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or suppressive neasures for a disease or disorder

| eading to any clinically desirable or benefici al
we@Rd0em5264i ncl udi ng but not limted to all evi at POTUSL005/039762

one or nore synptons, regression, slow ng or cessation

of progression of the disease or disorder. Thus, for

exanple, the termtreatnent includes the

II. ad@elinsdriBbhOWwodhdidRagdRaespri or to or follow ng the
nset_of_ a synptom of a disease or disorder thereby

[0083_} eveHts WH4ol* séhedipneyadnble dpasesion) are odf 96twe3ddentified
hum&h BHcAE a1 aﬁﬁb@dﬂ%@ﬂgﬁn@ é[ﬂiﬂ%hi% etnrég%ﬁtdleo:ﬁ%elgﬁl 1|ml3J %5&5(0%4.21).

adm ni stration agent aFTer

CoolehiPf, es bkt (il 99¢)a¥urt Genali % ¢ 63668 0THO Bt fof WEI4SYAMtHEEi ks
Further, adm nistration of an agent after

t he dj .
presg i%?ﬁ E?@ggﬂﬂ%ﬁn Q S5HEgRce SPRHeERas hasrerepened Brzsamline DAA
isola8difrbth St Mtb@ hadfiflad. swehi N pal. Bf?‘f(?@@iﬁ;@. ﬂ@%@d. 22,1075-

di sease or disorder, such’as the degre
1082; wpw dlgr Mpareh & . .o linfl 99%) JekrentoldSOn2R58s21868i HAntibbeickeficoded

by v A% 54" e hEFRAR St B nsis S Dirdensy: Ak pbs dirpreca
agained (e XL @it ;i?rﬂigbﬁls\/@%ﬂ Bldoll bell%Cd}ﬁf@é@B@e&’Wﬂﬂ@im—M
e

anti bodi‘es [0085] The VH4-34 antibodies (vari‘ab
geneparg\agneraly ghthedeM cess, axd arp elasdeallyalesdribied ds holdmgglutinins

: . . ¢ bodi ded b
(CAYSREHLON ARG S NS PAULEY G31 FO5IE o
146,A885-43%dnBhscudl, VIJ,lqz?]mlsf. {ﬂrh@ndjﬂﬂg, A337-2804 - %eaﬁéihpp@.,ee? al.,
S r n INn_a apl o es an no sequence variatl on
(199 L Blopd 3. $3e7&o¥%8éd g igahdA rP+EabiRg by S are inpergmbranched
i i i ) . I Eur..
o<l L4 s 8oy e 3RS v
RBC(1o393} the: lineanuaiged. 5The Biahchedd6RainAn péikodedsiiansaged

b - b [
proz i O ofal: e Ol i el e agir 8t RbqigRe. D, (BNl -
Trangfkiof WM&, Rev.r 2 thd] @ drieel %t%égtﬁﬁe;@o Iggf'\z/lgd SHARLGH Bgéég% gbea

. VH4-34 gene, are generally o class, an
lineag |agtospraiiel detatmdrani thatiissensatotedto dlggénayinei endo-bBAsgalactosidase.

sealfEAHRE P IAL SR a0k 38 RBE AR s Sown
that théP82)in Setnmine @niigdQtion. 3BHat 2B M4, erSiL| PBIOTS ETiR. Edp. Brmunol.
(1991) Blood 78, 2372-2386. The Ti gands

tal,
10&&@@6§%ized by CAs are |inear or branched
0861 YC ] - [eyfels ins and/or. |ipids, of
00 b R R R S BBt B b lise Bty
regulaiede adthougln 41836 of huhen BrcaNchigless VIABY chode@ ABARYEIserum
af s bi;{éh" Pruzanski, W et al., (1984) Cun.

levelg ﬂ‘\&uh&l‘% qripd gniibodiesgge negligitdy én ngymaf agdl) Stevenson F.K., et
al., (1989) Br. J. Haematol.72, 9-15; Kraj P, et al., (1995) J. Immunol.154,6406-6420.

Increase in circulating VH4-34 derived antibodies is seen only in selective pathological

conditions including viral infections (Epstein Barr (mononucleosis), human
immunodeficiency virus and hepatitis C virus), Mycoplasma preumoniae and certain

autoimmune diseases. See also Bhat, N. M., et al. (2005) Human Antibodies 13, 63-68.
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Transfusion Med. Rev. 2,140-166. The "i" antigen
recogni zed on human B cells is a |linear |actosam ne
waledeomonnnt that is sensitive to the enzyne PCT/US2005/039762
endo- bet a- gal act osi dase. Sequence anal ysi s of
i ndependent|y derived VH4-34 anti-B cell/anti-i mAbs
has shown that they are in gernine configuration.
[oosﬁh at The Meserfttin@ntors &R7extddsivaly dnidied VEIBIOEncodéBantibodies
51-159. [0086] In vivo, the expression of VH4-34 gene .
and thisr foleth auaimpotiesksorderst Piegiouy siudigs gpapstraigd thef rgrain anti-B
- 8% of .human B cel |l s ress - i i
oetl G atalie Rl d: SR and 8 g ReE s At hoRRtaion
BhatNQ Wtiagi(pd ) iatinn Bk elnnasiol. 163: 151 cBlenDonetral K(200d) Cait., Rev.
1989) Br. J. Haematol. 12, 9-15; Kraj] P, et. al, 1 d
Oncql.1IgBtol 39) Hinfrgptoxisatyemasehewn o by fdplendant gf comiplement, an
L 7 ! | eOBrifatich of
to beglé éhgg itt?%\}{ee@%g{\é%P%{ldeﬂE rés\ﬁﬁﬂq(%qﬂ_tg'r&%il_cgﬁ dk4th S8€ theOfdhH

ogi cal conditions including viral .
plasthfreaibiaesicfdcpsuen as Babs aridmmenarcthe cell syrfackorhen treated at 4°C.
i mrunodef i ci ?fg vi rus, and

The Ry&BpMEEIRETYS 55 SHRHR Subd A DO A e ey,
form%g By ggﬁg gv%[l g%gw-p_lqi\é— forflingprofefid0Rich Hy BreoAiplémeatticemponent

he present inventors have ,
(~106X0)emd ipeefbyin §+ 168 B TVias Supgesied dhatitharsyi bIHFES AN ge mediated

b t hei.r r?ll e i n autoi nmune di sorders. Previous studies
Y 23R ARPYEY- t hat certain anti-B cel | VH4-34

[0088]'t | bl R6scaf MyvetbatHaXE eakie tHe suedrisingrmd unegpbctal discovery that

decreased B cell| proliferation Bhat, ll)\l et al.. 19%7
theseVEH: 34qpe denverhaltibodips camindugseall membragg wopnding 3% oylls,

.Crit,, ,.R col i .
o e RS e YRR g KRd by
CDIM fi’lﬁib)é)dteE ammgﬂ pf]@icfxsgeqmm . e: elslcnlwvh@zm.rﬂa@r &umanol.

ce eat an t he ormati Qn o as r e
108 46T Nuetila O 6eidia. PardsHoRaPhadeot Athopgh he
antﬂi%\/%{l{eg %Bleeg aftll nf &brarllﬂae(?e%dfi‘sgfﬂ%e@ MR 068 LesdiEoNEe kvBen
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ave the surprising and unexpected di scovery that
caugervf serVidnclitjuyw ienaket.i ved ant i bodi es can i nduce cel |

nmbrane woundi ng .i.n_B.c ' ' L Stdiaet ihdRB cell

[Ooﬁe I E o Sgﬁ%é%?né%g &llél\zef (.lee}:){{LHsn g@%"?@ F@egﬁ :’i n ell's
mer§brah& & obNdiae s rep£Fdd\th aandrinbosinglar toemgrotied npmerinigbynd.

Bhat, N. et al. (1997) din, Exp. Immngl . .
Cells treated with these complement independent cytotoxic antibodies attempt to repair
the antibody induced cell membrane wound utilizing lysosomal fusion with the plasma
membrane to patch the membrane wound, resulting in the appearance of lysosomal
membrane proteins on the cell surface. It is also demonstrated that when the cells are
unable to repair the damage, death ultimately results.
[0090] In addition, the present inventors have discovered that the wounded cells are

permeabilized, at least transiently, and become more susceptible to the action of
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108: 151; Bhat, N., et al., (2001) Crit. Rev. Oncol.

Hematol . 39, 59). Although the anti body causes pores
wa@paeeashr ane defects in cells under certain PCT/US2005/039762

condi tions, when treated at subl ethal concentrations,

some of the B cells are nerely wounded, and are

capabl e of repairing the wound in sone cases. Although

addlﬁﬁlﬁm E:?l@ﬁ)}dll@h%bms pfovidif® AHR bRhRAL oﬁtﬁ‘ﬁ@ ﬂa@.ﬂg @Mﬁn@é’& @ﬁlicacy

an ce the fact that an anti body coul
for tfqaamaxt Pébwn@aa@ammahéwmsmdq dimdqrs i Shey mlbmem[ows gqound

{ 1.0 d trated that
T e
chemotha‘apmmcsalgamtls ahud mcmsin@ tm@fﬁmm@f drechepiottdrapeatit Sgents,

with these conpl enent i ndependent cyt ot oxi c
eve%ﬁﬁgﬁ%@l?%%re ZeEiapitor tapeiaisable to sHehagents.qayn colthibaipctively

t aRsuotpd cuiilizing | ysosomal fusion with the
ramg)%g?r’lm ngnbrfalngazo pat ch the nmenbrane wound, resulting
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cytotdxid 4RibBAHMs (ReM1EBent(d? Q@l@]neﬁiateﬁqglhhgp the Mﬂﬁnﬂe{tfo%ed}{the CDIM

i nventors have di scovered that the wounded s are
bindingrapiihpdies Wil conventiensltimmumaticeapidsycan amjflclbﬁealmrélanmde
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unde mbﬁ:ﬁﬁ&ﬁh G 1ﬁt@ﬁ©yleﬁ@éndlés€s@5m&orﬁﬁlelhéﬁf&l&p@ﬁ@n dRUeMiency.
di seases and di sorders. The cell nenbrane wound

[0092 5 ) Husther, theaqhoarnfitheeall wenngme ameiberigeransbecandanget] dughe
addifiOd b¥a %sﬂﬂﬁ(ﬂ%eﬁt HEEN eﬁfé 9#?? @ﬁot%gl%{}?to? ﬁ‘léead%‘a%éﬁgs relative

agents, thus Increasing 1"CacC
to the Immicodid'i'@/r(ﬁbhm antodgpanh the 2&3‘5’(&1@6 bﬁtlﬁ&lrcbsshﬁlhﬁg agdr®. This

SRR S LT EP L 1 e RIS BORBR P BYegossliga for
exan%ﬁ@ s tdansy Mﬁfc‘ﬁ@@@ ”&tcbfl O(T@é) 198A% ;ﬂtm@zﬂgl ‘QDng)dFtE %that

prOV|ded by t Ing anti odles I's
ClOSﬂhﬂimg QfégM/ftmitr@mltanhﬂnggsm}wa 4 inzjed fixyordn mdewinigandl

|c ant i hodi es | ement or .cell mediated
mairfipe &ma‘%cﬁ’ m@oﬁ%ﬁ?ﬁ‘% AR PCIRSSBHERE. bi ndi ng
[0093Nt | TAdiRefewed BB R, 'tl@@ﬁlubbﬂ?éb‘ BIRERER] &% &Pt of the
provi de_an enhanced ef fi ci enc killing by cytotoxic

invenfiqn 438 Yité 3 hienerided manoclonalrati g@l@seﬂhat kind ihpell9IM epitope on
oGBS WASE G A D% ATRNSPS] LEBIELES, Rl
22, maa 14688; Bimt 0N .M her @e(1998n0 Tahngoans1, kﬁ@dﬂ-@@ZP&S‘ﬂB@%tem LE,

et alea98&cl?lgoc? )é'ells Molecules, and Diseases, 22, 126-138, and as illustrated in
FIGS. 1 and 2. These antibodies are cytotoxic to B cells obtained from relapsed
follicular [ymphoma patients, as illustrated in FIG. 3. In addition, the antibodies are
cytotoxic to B cell lines, as shown in FIG. 4. In a preferred embodiment, these mAbs are
produced by fusion of human lymphocytes and a heteromyeloma cell line, which
produces a hybridoma secreting human antibody. For example, mAb 216 is a human

IgM encoded by the VH4-34 gene, and is a preferred embodiment of the CDIM binding

21



addition of a crosslinking agent that augnents the
cytotoxicity of the antibodies relative to the
wa@ydoehseeici ty of the antibodies in the absencerPof/Us1ves/039762
crosslinking agent. This observation is
di sti ngui shabl e fromthe apoptosis induced by
hypercrosslinking, for exanple, reported by Marches,
VH4- 3Bantﬂ%dlé%| des&rﬁy%a@:re_ﬁ‘ ENIAY PTOUR Ghrthed deskzibed Bl EIS. Bgtehfﬂﬂbs

crosslinking of |gMand resultant signaling may be a
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antibody IE)sseﬁingaal net pd89¢) CBRo pai'tlmllaﬂs CDR:_a end, pxglgblt@g@mdmg to the
D seases, 22, 12

CDIMgaions, “risaBaEs BARFLECarwey tis B aig of e inthe

append%katéf‘ﬂ[ ﬁﬁd HoWRTS, ﬁlv@iﬂ%@p i%'cia'tééil'ﬂ nel skiT1ed Gireheat therdrs;,
[ ustrated’in FIG 3. addition, the antibodies
antibody thatlyinds treiGDI\ eBitens] andquh@sts cutgtoxkadrio P Blds 4. hi

ferred enbodi S
encompaF ot By TG RPA SpT SRV pa ATy S BEORE Rerch, |
l'ine, which produces a hybridoma secreting human
ant i body For exarrpl e, rrAb 216 s a hurmn L. gM encoded

[OO95vab AZCfgvdn%g% r}ﬂ' ﬁ‘%ogﬁln Bfﬁi@ V%ﬁug{? %Ccrohﬁ)%gltlhﬁ f& ifducing

urt escri ed In U'S. ’Patent
cell m&rﬁ&&e eicanaing 151:)14)3:1?!.69 Mhaanh skd cofrdosifitn Ibmpusghaagoly@dent
a 0094]_ Addi ti onal 34 der.ived anti bodi es.th
agent Gahbingnis @rggmy&meéffé Henies Rflegpprepat pa they ﬁﬁ&@f a cell.

Prefer?lﬁ tﬂ@cel?glg‘f%e aﬁ§ o is Fe®ciakdly Wlﬁ?@%acg%gﬁelet@ﬁ lof @etelf For

5e an I es re characterized a CDR3 sequence
exampleahe bell bafice amgmaemamd asseslathde@lth @n@ebyftprarﬁmoyah o splpble

comp%éeglgﬁﬂaf %éqrglerpt %ﬁgya EL% nel gr% ocImé Ev, oy l%lé mfnbrane

injury 1re@4fytl'y@él)ﬁﬁi ﬁﬁs@@%’ce(ﬂﬂﬂe BY tﬂetupbbdi@ldel d’ﬂ@xpl@ssh«m d)ih e
M epi'tope, is enconpassed within the scope of the
lysosdnmal @ndteims ontlee sisface of the gellringd Aesulip Foridest BRBFIGR .

be appreciated by one skilled in the
pem%?ﬁezﬂ%q of;thgc%lktl body that binds the CDI M epitope and
[0096?X hi Eal dnSadaitioahioethSddinieiitOa BoBpestidn iis $rmdmhﬁ>ap&atbab1hzmg a

hin the scope of the CDI M bjnding ant%P %
cell, c@gm;sujg@cpq}@raéqm agent that binds to a highly expresse ce surface antigen

present on the surface of a cell. In another aspect, a method for permeabilizing a cell is
provided, comprising contacting a cell with a polyvalent agent that binds to a highly
expressed cell surface antigen present on the surface of the cell.

[6097] In other embodiments, methods for inducing cell membrane wounding are
provided, comprising contacting a cell with a polyvalent agent that binds to a highly

expressed cell surface antigen on the surface of the cell, wherein the cell can be any cell
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[11. Methods and conpositions for inducing cel
menbr ane woundi ng [ 0095] Accordingly, in one
werioenszeent of the invention, a conposition foPCT/US2005/039762
i nduci ng cell nenbrane wounding is provided, wherein
sai d conposition conprises a polyval ent agent that
binds to a highly expressed cell surface antigen

expré¥sRSQHigf ekprssed ckBGEr e aﬁti%&l. | TSl @k RERBAY be & BBTE& bell
surface antigen is associated with the cytoskel eton of
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perneabilizing a cell, conprising a polyval ent agent
that binds to a highly expressed cell surface antigen
IV. PrBR8Rds AR E&RpSuidRAer Bl £8)dr inhifitiad Hd\GhwaSPeGls 2
nmethod for permeabilizing a cell 1S provided,
[0098b nprlh shetherconbatineniy the cel memtirate woyuling/anehsuraiyebit, in part

t hat binds to a.highly expressed cell. surface _antjgen
ot s BY it rstuaf e B FER R Suffsbb o e ovouma
the celTe@sH HEBINthS cellBiR A6 8r ERmo 1A krEfhiraBE olBIDCEN & ounding

woundi ng are provided, conprising contacting a cell
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st AR SSERBE |0 bR B oL D68 s rosen

can ve

on tHeisgtthoe &Xxpe edl edcicht membiaac eepaiitis gereffetiviSor ddagotarl |
. can Jge % di fferent  cell taﬁpe roma | ymphoid cell, or
maindaipedy Ll waypding yaichin thal pamalso be ecdigved by pipigdmean agent

. . . q | . .
vt ST DY R BRR%SREk of HEE0E8, 00 9o
that effarprahe tssonimtice o€ thelvell sindaceireceptos ovithnthe npdabyinheytoskeleton of
0 el | nbr.ane, di ng, pol yval enf. agent .,
the Bl P Shoupipeaaer 1 IREAFAALONS AHEFTE! bbb o) pecehiba
affediPRURREfeHs Svifl] cll MMELiSRRDSr hotiliiyhe treat ment of a
manmal suffering froma di sease or disorder

[0018%ar orcerdingy, thy camhopterpfon indugingtcel mapfibresd Weundig can also
t hods and..conmpositions LIl ing and/ or..inhibitin
oL A GBS RT R0t Thaiaaboite SORaBRiAeD i Rilingd cen
is al%@isbﬁ;ﬂﬁf@ﬁﬁﬂﬁ)_d\/&lkﬂﬁhﬁ @ chl$. mrerw{(,vtha 38l B.mAllbnBAY bndis
| east by provi t he pol yval ent agent in an anount

assogjped ,wétihécmeopkasgvldlr}?q gy tisgnasgoas, for example, nerve, lymphoid,
ovarian, cervical, endometrial, testicular, prostate, kidney, colon, pahcreas, stomach,
intestinal, esophagus, lung, thyroid, adrenal, liver, bone, skin, mouth, throat, and the like.
In an additional embodiment, the cell is hyperactive, and the hyperactivity of the cell
mediates a disease or disorder that can be treated by the compositions and methods

disclosed herein for killing the hyperactive cell.
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the cell such that the cell fails to or can no | onger

repair the wound. Cell wounding which is |lethal can be
wa@eweoysdl by providi ng the pol yval ent agent i nP@rUS2005/039762

amount in sufficient excess relative to the nunber of

hi ghl y expressed cell surface antigens present on the

surface of the cell, such that nenbrane repair is not
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(001934 at Tige @&@gntdnvqmtﬂré hewy madesghe Rumphsing é;ﬁapvervréhﬂﬁ gl tgmclty of
f fects,.t

s S 0 A AEAADRRE Dy BRI SRR

enhammadéxyl the addityd mmemam agéntt ineludield cheﬁ?@kﬂeramuﬂd hfhts,

& is lethal can g $o be achi eved by prOV|d|ng an
ra 103“9%"&15%%%%8 aytploxicangpodipt, dpmupeconigaescligand capimgpiss
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for induci ng Ce rane woundi ng can a unction
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tissue such for exanple, nerve , ovari an,
cytoteie aeni|can g e@h@neﬁhanapettt@sage@maaadloq@tmgtsatoeoe &csdﬂf@gﬂc

antlbg% %gi'néx?‘ﬁ]glg?cgﬁgg%t ,laﬁ{%ﬁ{i‘ c%ﬂdﬁéﬁg’s ?%fnungg’ ?12)'96 ?eﬁl% a ?ellllngqbwth

regulambdand:{er inhi¢dtor,|artogin, addixtirentlercafibodi ment, the cell is

p and t he hyperactivity of the cell
lﬂﬂl‘%di @1901&.%%%1@1@@@% Stogading gar be B‘ﬁhiﬁé tp pempcshilisy cells

o sl B SRR 0081 A0 o MEANpethag] ASAL, DA R0 s
proteaﬁcbmmp@ptaxllespmodﬁiomids zgantherap§@gais, of genpeasesion modlﬁers.
i nvent ors hav de the surpri éelkr}]\%édl scovery that the

In this GRaPBPT e piRaRrapie pOURERAG FarhBe Wiod duImRgii e BccTtes,
gene €PreforlIRE k@Pbikea e M RBa AL REIEIiSE, 'f&aéxl g‘?@ hanead Ry

the addition of a cytotoxic agent, i ncluding
providpesirehes pp darting appsisnisufferid bmot & disedss ot disesler characterized

by iR A S b Bl LR SR S oY B st

and/ or | nh| bitors, toxins, or m xtures thereof.
[00102] Accor di ngl y, in certain preferred enbodi nents,
VLt Haefasen I} HAICORI@BY GOs8s admi ni stering a cytotoxic

oo IR s TR
from suwohditien oharhttemmdwwmfpréleﬁ’eﬁmbﬁ of célldis probideds ydrapisihe

ent can chenot her.apeutj ¢ agent, a radioactive
adm1plgt9f18§@n ngya@@g’g gRentthat binds a hi gﬁly expressed cell surface receptor on

the surface of the hyperproliferating cells, wherein said polyvalent agent is administered

in an amount effective to preferentially kill the hyperproliferating cells relative to normal
cells. Preferably, the hyperproliferating cells are cancer cells. In another embodiment,
the hyperproliferating cells are stimulated into a hyperproliferating condition by growth

factors, cytokines, viral infection, and the like.
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anti body, an i nmunoconjugate, a |ligand conjugate, an
I mmunosuppressant, a cell growh regul ator and/ or
WO pdvslosdear , a toxin, or mxtures thereof. [001BGj/UEI905/039762
addition, the cell nmenbrane woundi ng can be utilized
to perneabilize cells to allow access to the cytoso
for normal ly i nperneant agents, such as charged drugs,
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dit harac eriz

bypef i D P ok ot Pel EhBRh e e &Y s eraigige
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expressed cel| surface receptor on the surface
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For eg(rg@?féaf_ {el 1 tlﬁlqaénﬁ Qélﬁ E}%Fﬂ%?ﬁ{e q%y odp %ﬂg?cg, g}fecxhé% gi ?fsneoplastlc

cells lceﬂl b red&cddda}rmf amburtt ¢hdt $s at Rsaef ©h dbicynt dré@er, more preferably
rﬁgﬁgr proli fer atl ng cells are _cancer cells hi another
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adhesion properties.
[00108]  As discussed in Example 10, and shown in FIG. 8, the dependence of cell
viability on the concentration of the polyvalent agent can vary significantly between the

cell types. For example, in Example 10, at a concentration of approximately 5 pg/ml

25



For exanple, utilizing a cell nenbrane woundi ng
anti body, the viability of neoplastic cells can be

w0 e@dosd4by an anmount that is at | east ten perBPEnUS2005/039762
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admlrgi%%‘egl% e algm%a %Ch%é/tog%ef%pe?l%la%o %\ﬁ%erarﬁlﬁt oL at{%g'? %eﬁs
relativeiolnokmakl celidi ]hlat}ﬁﬁlc@lﬁa‘r&hﬁbdﬁném ahé hﬂtﬂoﬂtcﬁnﬁ)ﬁsl‘s' d1hing
E?E@Hdg? M b| ndi ng ant i body than nor nal
Sampy %f:!}ﬁ Yesap OﬁtFFé‘fm?Féé?) Hefsige Blecrmrmlserwér e
hyperfili€eratit s B Fyell?inethg: Blood of the patient, (2) determining the susceptibility of
the hyperproliferating B cells and normal B cells to wounding by the antibody, and (3)

administering an amount of the antibody to the patient sufficient to preferentially wound
and/or kill hyperproliferating B cells in the patient. The method can further comprise

titrating in additional amounts of antibody to the patient to achieve the desired amount of
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killing wth mAb 216 than normal B cells. [00109]
Wt hout wishing to be bound by theory, it is
whywohwdi zed that the cessati on of nmenbrane tPerf/UB105/039762
within the rapidly dividing cells interferes with or
sl ows down the repair nmechanismrequired to nmaintain
cell viability in the wounded cells. Alternatively,
cell whliRlirg ddyorikelliagdirhe attoddiah frefien ees: Ffiéﬁ dREdetihp €he cells with
neoplastic B cells and mature B cells that cause the
a cytojoxicragsBled susceptibility, particularly in the

[001113?212&1@%&@80841 F&{%ﬁdﬁ@é ﬁ{?{n it tﬁ‘ln’pgr %srt?; é’d}%ﬁ{r{gﬁhé‘glood of

a pau@x prma b tregimeattol detdrnigd tha dhmsemf hypépealifersting de’eﬂﬁ in the

the cells, [00110] not her enpodi ne
blood gf %tpﬁts%mf @P d?fﬁ’aﬁléliﬂkggthﬁ ér%cerf&%%ﬁ @%@@ﬁmrﬂ@r@ng B cells to
I
woumﬁﬁ?ﬁ%rl ﬁﬁgamlﬁgcgg %itlé tt3|}at %ﬁh% 99 aﬁofﬁﬁ Jf )El‘f!e%(ﬂgrrbgg}é éo the gatrent
sufﬁcrenrtrtb Fcemd r’lwpgprolﬁeratmg]B cels inibe pattdnac’éh@methwé cer frther

n the el | a er t.ai
compritaiiatfe it Sicioane! popusPERRedu i e patifh 15 pstBbiR e drred
amourit g cell/%ﬁﬁﬂlﬁl agd/br klﬂrr%n Brife@héth6X SneBath&i®ohiiRisCobMacting the

epi t ope. Pre erably, e antibody is admnistered in
cells veith apoliexicedetrict i ve to preferential ly wound

hyperproliferating B cells relative to normal B cells

hi a particul ar enbodi nent, the method conprises (1)
VIL SM‘&tﬂddﬁ gnd bempdsidehsabr sugpadntieftell menbesheatoundagt ment

erm.ne the nupber of hyperpr.oli fas’tl ng B cell f
[0011¥1n tIHén BdGanalerhedipet; aFRIPSBIoNdePrOVHicHifgmAReins cel

I

e i B B LR 1S Bk gpfea cel
surfacadniigens wheteigthacomposition fdr ibdveirgyell moaybrane Wbenq'ﬁag cant

sufficient t referen I nd and/.or Kj
furthef iorbpriteg Grotsaing gmt CBA! AUETATE H8 Gyt ity Skt PRb Rlsa!
agent FRtivieh HREIy GORRIY SLtHe! olRhleRfadeRt AARE EbRAS 0P Hﬁ)"sﬁuﬂcmg

of antibody to the patient to achieve the desired
agent.anount of cell wounding and/or killing. The method can
rt.her co ris ont e cells wt

oot e 1 S B R b i PRl rste e P AP oo
IgM. CORRther Sartichlar SAMBHinMkGt tth@crblsﬂmﬁm(gfag@mﬂélbﬂl eftibddy wiged

of treatnment to determ ne the nunber of

binds fgMeprpyiding weslinkinepf deg Igd! benndrie th se@ceef thagell, and further

o5 PP AELE T, 0, HBEERL! Bt i

the cel mhdnfitarakys waindiifB)s @@meﬁteﬂb@ﬁhm@omnm lagéntofln téreain preferred
nti body to the patient suff|0|§€at to wound

embognsaispibisiangRpaiationISHt é@s| dop2 Y hang anqre preterphly igabegd0%

or mofN further

[00114] In another embodiment a method for inducing cell membrane wounding is

provided, comprising contacting a cell with a polyvalent agent that binds to a highly
expressed cell surface antigen on the surface of the cell, and further comprising
contacting the cell with a crosslinking agent that augments the cytotoxicity of the
polyvalent agent relative to the cytotoxicity of the polyvalent agent in the absence of the
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conprise titrating in additional anobunts of antibody

to the patient to achieve the desired anount of cell
wowwadszegl and/ or kil ling. The method can furt hB€T/US2005/039762

conprise contacting the cells with a cytotoxic agent.

VII. Methods and conpositions for augnenting cell

menbr ane woundi ng [ 00112] In an additional enbodi nent,

crossli\%ﬁl%gggﬁti. trh QB rdiErr QUbSEReAOthe JAHHGINY a £k s FFETENL, ARE the

hQ
wourdrng, conprising a pol yval ent’ agent that binds to
crossliakiggigbyt iexp petitwey tioat binds dg¥apwviding groaslinkingrafithe 1ehé

bound{ig Marei O RHE Sal P ier R ey Bk oAl P GP AR EhteiAR an TeM
with bgr{@ng:éﬁe@iﬂ%ﬁ& Gbit ¥ CDIME dpRop@biy ! serfhceagfahé Breellatn vee t 0

he cytotoxicity of the polyval ent agent in the .
embodifnsnh the atibode 15&%&1314@%5\ Yapiskihe crogglmking qggniis an anti-

par.ticul ar ' I t i
rappa by R IR o B PR PO Sl ar
[00118"D oslédBRdihgly] & Sethod 3 lpurpingihe bgaamairowent naalignbuidy cells from

~whi ch binds 1gM providing.crosslinki f the | .
a patigns iivpcadd el BRI, BIMPRENG Bpiact B dRT baneqasTow 8ol with

Covid S ult _
oo 8 A GO 0 o v o
The nigeder @ dusthetrdinpgisé soracgime theld cbls wik acresskinking pgeyt that
R T T
provicgf&gglg el ed SytBRQIHity TOHNe antiRITEM b&tibbl¢ towardanoinaBEnant B

iment a method for inducing cell nmenbrane |
cells. inundenegréfsrrpd embadithent trepneibipd hEABPTiTRg cantagiing the cells

.. Wth a polyvalent agent.t ' '
with ae%}ﬁ?t%@@cge’gtetf’ I fg@bﬁr 3 gﬁ% tg%{;%eelﬁa%% tOE glag §$ %ng ? eé/ecI)IF "the
[001 1gf| | n a%fa,@heE efibB i) 'm{?hﬁio@i@oﬁ anpracided dortkikingel | wi t h
cro i Ci

hyperpraitpitiyg 69 bnEormEfeTe § BrFIOE RESL Y YD S BHY pesed
t e pol. i . . i i

eIl s Bt B e B e et

compriSesdtodstivking akahb providing b brokslinred gelyvaliest agantdrouind deithe

that binds IgM providin [ i nki, f the | .
surfadsiti bOL.C TR BOFERE B ogn Pt pngcet filing of the

ol REE AU Lttt i dogiom,
crossigkihg nleanone enbodi ment, the antibody is a VH4-34
001t | R i BT OO B oRP R SORS it  framimal
suffeﬂﬂé EBRLY condition characterized by hyperproliferation of cells is provided, said
pharmaceutical composition comprising a polyvalent agent that binds to a highly
expressed cell surface antigen present on the surface of a cell. Preferably, the
composition further comprises crosslinking means that augment the cytotoxicity of the
polyvalent agent. Preferably, the polyvalent agent kills hyperproliferating cells by
inducing cell membrane wounding that the cell cannot repair.

[00118] In a particular embodiment the crosslinking means can be a functionalized
agent covalently bound to the polyvalent agent that binds to the highly expressed cell
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[00115] Accordingly, a nethod of purging the bone
marrow of malignant B cells froma patient in need
w0 b@cosde4i s provi ded, conprising contacting theChURE05/039762
marrow cells with an anti body having specific binding
for a CDBVI epitope on the surface of the B cells. The
nmet hod can further conprise contacting the B cells
surfac\gI atnﬁ%& ﬂ{h%lsl'l %ﬁ@gpeﬁﬂoe@f crbgbﬁhkﬁé Q5 doidgadehepAialdandyent
t epitope on the surface of the B
boundiel thscelt Fer etampie, wndmmgdlam mﬂhlanfe@@l expsginkigecageyt qagbe

o TR SR oA B E L By

functioRARY %&&ﬁas%&l@ﬁﬁﬁﬁ,%ubﬁﬁnﬁﬁb | arbuidiinide, oy thidloatic cat alg;feah‘stal

to further purge the bone marrow of nant B. cel h
end of OB L1GFlKing gk ter crepbiBlvYiRYAN ad aaC&%trﬁ%é‘ia? nh aggnd boun {0 the

hlghlg %}?R\?ﬁ%gﬁﬁj cel%urﬁc{a L LA RGE Birflck b8 fitdeld FeRbtSnple, U. IS Patent

ent agent that binds to a hlgh
Apph@é@drﬁﬁﬂﬂldatﬁﬁi No SlUOﬂt(ﬂél%’ﬂt, ulgaerpqna:teébm tefmnd;d'@rgmr desembes

of a cell, wherejn, said @ vaI gq ﬂ%? cor%F1 crlb
mumegousxRIBIeh ACRERIEITE AsrnaeR) oo B trerh Meddmny J5itsi
comp%gl‘ﬁgéﬁ b@ﬁ@%(ﬂtléq 1tnhrﬁe SH iR ?@co?ﬁlzé hfat geld is ndRarticular 11m1tat1on to

Cros yval ent agenndgrOV|des an enhanced .
the cﬂosd;linikmg roants h]mt kgpbe gmplowfsfé p Agpesifien. cAnpeiosHinkingh

meanté P:ggg %l%%:qggﬁr@ﬁ@th %ﬂh If%b Sggﬁtgl}eaﬁ gﬁfﬁ%ﬁr‘%@ éﬁnﬁ%h to contact an

adj ac@ﬁ‘ta[% JTRGEL b, MmATERERdiddt edhclivity forladkito nige &dj aimrmpdlyvalent
uffering froma condition characterized by

agenhyperproliferation of cells is provided, said

on B2t FRGEASPLpSOTRER 4 3A0RS S a eshueaocy

surface
1nc1uﬁﬁfg' 1901 186G S5AN (I, rIgEh@ r@Uﬁlﬂoﬁﬁﬁt aftibady el‘ d:hlml@rle ﬁm’mlatdlyya

he conp osi tion further corrprlsscr Sl'nkhea% n,;eta ¢
monqa@@nal am@wém apwéfd@wl&nak?‘bf ; By YRRetig %8?1}6%‘? @ ggavRon
ant1bﬁ)9ge P2 o | %F%S%bgeé ﬁ Wt% 08866848Kidcbfporated by reference herein,

ér at y inducing cell nenbrane
or fusioy Heteig cbh@hsinlgemcaﬁhbod;aan antlbqglgaﬁagmep’ofs)r_pmgt]s Fpp2,scFv, or

particul ar enbaodi | SS|I g nmeans can be a
m€M@n&?8ﬁﬁ¢@&P %Qﬁ %@@ to the
[001 Eﬁ" y\iﬁl 'aﬁdlﬁgﬁﬁten{ﬂ%ﬁlméﬁt s cio@slhﬂtﬁlgf}hgiﬂs)éaﬁ %P l‘ét&ﬁc&eh‘lrﬂ(mg
sur ace antigen on the cell, and capable of

agent thas bintnid axgantibby.am agqe&r@dtenﬁ)@ﬁw,et ¢ cré)@@mklrtgorgﬁ@s is an
o the cell or exa | I
antl-i(ap@tqr 613[%112“8? Q QIIWRI?{ﬁ %rggli;] r{%{r:bg%hr%cg ad%\%%r{t ahﬁli)odles bound to

the }ﬂgﬁlg cRGdsde bl @u&éﬂelé.‘ﬁﬁ};&fﬁn e @ﬁﬁfaceﬁfﬂlwabls SIh ian kaddngonal
t can conprise a functionality such

prefawaeambqﬁlanemmbc ipelyveleat ageat isedgMhimdibody pt Eh?u‘éﬁ“ 34 class of
antlbodles, sucglas mAb 216, RT-2B, FS 12, A6(HACS), Cal-4G, S20A2, ES 3, Gee, HT,

72D2, or Y2K, and the crosslinking agent is an anti-VH4-34 antibody binding antibody.
Preferably, the anti-VHA4-34 antibody does not prevent the binding of the VH4-34
antibody to the cell surface antigen. In a particular embodiment, the anti-VH4-34
antibody is 9G4.
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end of the crosslinking agent to crosslink with an
adj acent pol yval ent agent bound to the highly
wezponssetd cell surface antigen on the surfacepPOf/Us1ve5/039762
cell. For exanple, U S. Patent Application Publication
No. 2004/0121951, incorporated by reference herein,
descri bes nunerous exanpl es of crosslinking agents
[00121]at 1 6 2BtHeS BRbbMncRE RS @8QNhkiNe F826E bRESE a hydrophilic
conpositions. One skilled in the art will recognize
polymeygr nefiserk dfpobingss hevinglagnole¢win wieigkirofiftony hleout 100 to about

i nki be d jht
100G0REBahekS RSk R) BT AT ST BB B g
bearihg a@laslityld polyvakht apehRRgvidggietificasnding forehembhlyakgidised cell

to contact an adjacent ﬁogﬁvalent_agent, and _
surfage patigep onithe @yéace of the ced. The kydrepkilie pabjmgs 6p be a polypeptide

ora &%dﬁ:ﬁ/ﬁ{'a?@t P(ﬂgﬁ%ﬁtlgg%ga?l]c&%%p BE B&L 919{% a%ﬁ;%%lﬁ%%ﬁj Hhino

agent 1S an as a natura

groupstolfaclitage ¢oyilent gp@chingidt, oflitidpoliefientageeao i podyyieptide
nti body or i merjc antibody; ocl onal  anti body;
backBotlso Al as Al Telar, beg 2 can 59 T Bompls ubhe cayalently

attach&f pAY 18 @kt ichP BiYudelaRfib &PR fent 8 SudeRaTbD %b%’ Noitact
02/°096948, I ncorporated by referencé herein, or Tusion

IgM, denexsinple o fevakshiajtagimmerritcah bd gonvenicatly iphwdded usaigdifitnctional

uch as Fab2.. sckv, or the lLike. lL.n a preferred
cros BHE R ARENE rn SRl B iriiemndy GotuBf Rl Eps,athouh
any satiahlt neaal oLabeHnERYan behigliggdss! i nki ng means can be a
crossl i nki ng agent that binds to an antibody. In a

100133 et dihe@ghwitlsatirgrnhthat binds torthe Bighhkexmees susfagmantigen

poteh] e AORE A TRIR ARV B AR iy, e
affinigx pinelirpaid atiehst 190M 'aand apidatie ts twedieatmut 16lod ahd ddwt 10°

M cell. In an additional preferred enbodi ment, the
‘pol yval ent agent is a IgM anti body of the VH4-34 cl ass

001 ey A8 R g oo b yign i groige for
treatiagd nhdnemel sekring fionga egelition chasavtaiztd by hpagrodifdrhiacys

R OO0 I o S8 e

presenf18n GR] durfitld bR &IRNVhERRNsaid Polgvaahitastit! RMpBREOHL By of
. the anti-VH4-34 antibody is 9&4.[00I21] In yet another
bindiggrsisen foe tie, cellimarfagenpsigemun thy suefasssofshacdb Rreferably, the

ilic.pol k of : hayi
Pl OB e SR MTk PR o50eBly B B 500 e
100. Dalpuaalar embobintengy, @egyladlity, oflviiih @l cad 00 @ohPLatdBos to

250, 000 Dal t ons,
about 15, from about 15 to about 25, or from about 15 to about 50, or more.

[00124]  Preferably, the polyvalent agent comprising a plurality of binding sites for the
cell surface antigen provides an augmented cytotoxicity of the hyperproliferating cells

that is associated with a greater number of binding sites.
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bearing a plurality of polyvalent agents wth specific
bi nding for the highly expressed cell surface antigen
worotblos2egur f ace of the cell. The hydrophilic ppCTIBE2005/039762

can be a polypeptide or a carbohydrate. Pol ypepti des

can conprise basic am no acids bearing free amno

groups to facilitate coval ent attachnment of the
VIIL pzé y%-\églqﬁgégegg@ﬁéesto t he pol ypepti de backbone, such as

( y ere n can be from2 to 20, for exanple.
[0012Fhe ”ﬂwamemmymg amldvhéydmﬁ’dd %/kﬁaw@rfﬁst@sbémzvcwrh% Redents, as

s ARG AR Y, A B Po A PeSiacr

to treRRIANERIE Mel YarRbRMiediRsbnUsti chemetihbtapedticadrags cr ossl i nki ng
agents, such as disuccinnde or dinal ei m de

(VCMDN&AESHWM@UWSQ}; &¢- hlastrougl nargngsh Aecpsed A IHIRORSE to
L stered in a
chemg 8%%)31% eagrlg%gsﬁ}dgﬁ tﬁhﬁ%ﬁeﬂgﬁ%ﬁ A-Bﬁ%o@}%dy Q&rﬁﬁ‘ﬁ tered i

y expressed cel | surface
dose &f1L. E:Qﬁig/l{gfteftﬁbqiahynte whidbyst (Sansipk @b fridicasdiali argew indfIGS; PA

bi nd h high aff || he  hi
an 9By ARG eryia AHb R ee T e 2T B el
serun?sgéﬁlelct%\%g\ﬂbﬁs rtgl HRRHL Wéll@ﬁth%s]a ge aﬁ@%@&lnﬂa& #fum volume

ment , armaceuti cal conposition is
(assuptiny30de (’l:helfnatoctlt)e &las gomtsmmmlh patignt él?amgt ¥ prshPatient 2) were

condltloncga griz y rol.i [
srgmreh QRSP ST Es BT L BBk PR IES s 3 Ve
treatrﬁé&h h@élaﬁw E&ﬁﬁﬁﬁo GRldles pUFbRERL a@@bm@ﬁﬁams&mabomof bells/ml,
surface of a cell, wherein said polyval ent ag

theseonAp cos@stratiiswoatesnopd apploretely ta PiZgke/f O roeflh énfi%ﬁﬁ ng/10°
surface.antigen h
cells,lj'le@ﬁ tﬂ‘éﬁh’ )pon? aﬁ tg;?t a?rg Weﬁ%glog%tlh% g&lsliﬁtqiéfses]?os}d g%)nclereltarl%t%ons

demctdstf@ted @nﬁin@%ﬁnmmamng df B detlom about 5 to about
00. particul ar enbodi ments, the plural

[0012)6]nd| b ebessoe aﬁV&lﬁ Phsh B ot HsGhUY Srbely due
MOore Hmp?é%%g%ﬁ%r%edf o) ?ﬁl ftﬁa%e mméﬁleﬁﬁteﬂ%ﬂtwcﬁ&du@rat

pol yval ent agent
the 16® ﬁﬁﬁbc&iyrwnébmlaur)m kdsteyd. ér'fovtﬁvmd imcprsbinatonf with M@ @edrpmatic

f t d t f
decreae I pip eBH SO PIE PEf P ied) PO et o QLB b
resu (ﬁﬂteﬁ{engﬂfm? flfeoifot‘ ﬁie@gi%{i&n &l 1983 ldtd derhnswiadehe dramatlcally

erapeutic uses The cel |l woundi ng anti bod
enhanbdicel idathar 1¢wketsd blasts vine to the SYnmgﬁtlcp@qml@m@n efgnAb 216
described in detail in Exa

. |
and Y(CRgHd8€d Ericp At )&‘F_rlY)lo‘O(éP’éca"u D‘r‘ ) %L}b)]/‘etﬁ% ? At trgr%g%%stﬁﬁéb
216, WiferSbI1aks deth ey RBuRieddr %ﬁﬁéagﬂﬁe@ By infA§I2 L@ Beatment,

susceptibility of cells to VCR toxicity was markedly enhanced and treatment efficacy

>

enhanced. Accordingly, these results represent a significant advance in cancer

therapeutic efficacy.
IX. Kits

The polyvalent agents described herein, in particular, cell membrane wounding

antibodies, can be used in kits for determining the dose threshold to a polyvalent agent
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(VCR/ DNR/ ASPR/ pr edni sone), i.e., blast counts no

| onger decreased in response to chenot herapeutic
woe@absmwat , and patients were termnal. Anti boRPGT/NBR05/039762

adm nistered in a dose of 1.25 ng/kg to two patients

on days 0 and 7, as indicated by arrows in FIGS. 9A

and 9B. Approxi mate serum anti body concentrati ons were

needed@fh dBHtIht ANfbed Of FEHtHentS ETtEMosE 65PEIGV 1M la¥entliag ealdueBs cell

patient weight, dosage and approxi mate_serum vol unme
memb{aag SWARS30 aemBeloenibeKetenisd by pueHding ¢ kifromprising a

sufﬁm%} | ent Saﬁﬁte gﬁ!}&f&%ﬂ?&%&f %&a{ l?géss t%)e 2 1 leQBﬁg%ﬁtcgﬁtsﬁﬂche

antlge@fto mﬁcﬂ)rﬁlllﬁndmyﬁ&aw eﬁﬁor‘@tﬁrmnﬁethahm‘ﬁemtcd ceh wouhding and/or

i es perfor med at concentr at.i about 106
kﬂhngclefiv@ﬁrhy ot PR R EE D R AT AR TBR ¢ E@Pﬁl&%ﬁ&ﬂ 1s provided
for def2BH nmg ﬁ@tdgké/th}éghgld%o aeti %nﬂﬁ!aﬂesvv@tﬁﬂlr% %bﬂ@fl ilrpfﬁmammal

ce respective concentrations that are

compﬂlﬁ&hg)wsuﬂfiewh‘eameuhnttoﬁ peslh wlodnd:lng amnhcrdatthaiﬂmdﬁéo@ﬂnsghlm ed
ro.for mAb 216 kil of B ce 00126

expresspibeef R B eRPoiT g, Pofherioes S Ot o disgprine (S ambun of

§ 8 by kel 1. The GREBArLATRINE

cell Wﬁ%ﬁ}} a% gﬁdﬁ/&é%ﬂuﬁh%llﬁé%éﬁg hllgﬁIL t %%%6 rregll a?gil cel Iomprlse

a crosglisukire] 4ggnhior aleEtolaxs agent. is agmbivatiens therepb fordetqragning the

dose tﬁll%\’\%q\iti "Ec% tHe &ofw(ggnp ?%engglstﬂ%ggbge\r:{b < é)f @%tg{o%%ﬁ s%gltﬁfega%gll

memblrdfeSvodkirg whgBBntifg crosdimliireergentn Bypicallgitionpadient’s ben feells
t hese patients, These data denpnstrate t

(e.g., blpadaeliss Bmsr celin st ebtamed ead festd qsemég?ﬁre@gﬁﬂag?@ained

Wlthlrfjtlﬂ@ ktth t& H eﬁ%ﬂgﬁg'nﬂﬂb%{ Spégﬂ' s‘ﬁ?ttd&éjﬁit&fen% %T G e\égﬁes as
ven at very | ow concentrations

well ae waaammae thensnamt nﬂd&oﬂﬂrﬁng aiiorecelillalding pmm@ddeyrzel y

wounded or abjlized by mAb 216 treatnent,
predeteriapsp emgung ‘?{Pngf" Lﬁé‘F P&DE0" VCR toxicity was markedly
enhanced and treatnent efficacy enhanced. Accordingly,
these resul ts represent a significant advance in
ipggells efflcacy I X. Kits The pol yval ent

: aradip

oA B Rl

autonﬂﬁihﬁé HisBésB% vilABin@6ien bhd BfhaheidfiRicacied! ¥defdan include
agentneeded in a patient in need of treatnment. The

cancetfoang el ayppwaltissie. abrefaredivacerninghids cangers ofBrpelhprein,
sucha}%ﬁ?m?h&%aéﬂldaleﬁ?em ~can be deternined by providing a
i

onprising a surficient anmount of the polyval ent
[00128p € nAufoltainubé Bidsastoindlvdie ghdtymXppEsa pitlemeatokissihetmamid

arthritis, autoimmune lymphoproliferative disease, multiple sclerosis, psoriasis, and

myasthenia gravis, but can also include Hashimoto's thyroiditis, lupus nephritis,
dermatomyositis, Sjogren's syndrome, Alzheimer’s Disease, Sydenham's chorea, lupus
nephritis, rheumatic fever, polyglandular syndromes, bullous pemphigoid, diabetes
mellitus, Henoch-Schonlein purpura, post-streptococcal nephritis, erythema nodosum,
Takayasu's arteritis, Addison's disease, Crohn’s disease, sarcoidosis, ulcerative colitis,

erythema multiforme, IgA nephropathy, polyarteritis nodosa, ankylosing spondylitis,
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antigen to perform binding assays or to determ ne the

anount of cell wounding and/or killing induced by the
w@oiogwsdeent agent. I n an additional enbodi nent PCHUK2005/039762

is provided for determining the dose threshold to a

cell menmbrane woundi ng anti body in a manmal,

conprising a sufficient anount of a cell woundi ng
Goodpidtiaed ¥yhdiainePihhsiibdagis hbB&hNs, eﬁ%ﬁﬁﬁ?fb@l elrtnodidr f ace

antigen to perforn1b|n ng assay erm ne the
thyra%m'éls,osclqs@cﬂqmm@m@mﬁ gctawdv/epantn@, polwwosmevldcmat@wosntes
polﬁﬁ!}ﬂcﬂfﬂl hﬂ&mn‘étggﬁ]st w%lg Weggn (}_%n f‘o?na%%s:]? &ibranous

Cross a cy

nepleopithpain @i phitdaeni sclér@ﬁls otelb@rdasrmla,ggmh ecll@feritis/polymyalgia,
threshol d to the pol yval ent agent_in the presence o
PEIUGIP Y FePH2, a@@ﬁ{yspraﬁr&ﬁ%\fe gomgrylonephufis Abrosssay erjitis, Class IIT
autoRBHED H}s@%(eg glg&sés ifihAg AGRN! td %hg&ngb&ésh(%}?én{ag esu@ﬁ‘%é e S
1dlopztthm|t}m@mtwnyltopaab pdrptusa awgl chhenic slhoperitis ﬂﬁombammﬁ;ﬁémc purpura
dgl tl('fn the kits to determ ne the nunber of cell
and Helikee o ant | gens expressed on the cells, as well as to

[00129] eF ViRintdeioR TRY Ako Qius&\@élﬁﬂéﬂ'lﬂfp@l@)%lﬁéraﬁ% onﬁhﬂléﬂsrbﬂd

provided by a predeterni ned anount “of pol yval ent
disozdpsshin, nuxperpnsrellgypesi and tigsties. gEmnplss pHarrihfectont thatanduce

oG RBRL oL R R AR S BBl GHY 3 BBl b g
HTL VAT HAWaf -2 CEEsiih SBur WARGERY ) ¢dBctioC hindlen pasnnehs vahs emyv)

cel | e or tissue. Preferred cancers include cancers

mfe@tmea’é‘}é elikei gi n, such as | ynphomas and | eukeni as.
[00128] Autoi mune di seases include system c | upus
erythematosi s, rheumatoid arthritis, autoinmune

XL | y roxmepnaticnk evitt addétiohabeasiexichigbiits pl e scl erosi s,

[OO]}E@E i ﬁ% Breggr{’g EWE’%?%% zfvgln?qc%ﬁ Vlsq‘sqgrﬁqggé flgcsggve?}ll ?h%t ‘ihg%clmglty of
cell %’uﬂ'&h %ﬁﬁé&léé@&ﬁ%@%’%ﬁ&l? aﬁ«%’ B e ﬁ'rtléglﬁ} mX the

Di seas denhani orea, lupus- nephritis,
additienef a cpmltcygd; aguohty| includiyg dhmheramuticcmgsntp,eaﬁmacgmedsotopes

i abet nellitus, Henoch-Schonl ei n purpur
Yot S SR oo R EL EARLL TG M ppressans, cell
growdkByastdrSardldrehhibitsrs, HLHL RMiktlisSBassr, Crohn's
di sease, sarcoidosis, ulcerative colitis, er yt hema

[0033di ¢ | The phematherapeyinragpus that candiepsed ér iheifsrmialims and

e AR RE b b SRS eI RT o

eplﬁoﬁylﬂgﬂl@thﬁ}lﬁgi t&mp®eing dakibRvtics; plAitug @ﬁtdmaldm%ﬁtplém ,
? nyositis/dermatonyositis,
alkylating agents folic acid analogs, pyrimidine analogs, purine analogs or

topoisomerase inhibitors. A preferred topoisomerase inhibitor is an epipodophyllotoxin.
Preferred pyrimidine analogs include capecitabine, 5-fluoruracil, 5-fluorodeoxyuridine,
5-fluorodeoxyuridine monophosphate, cytosine arabinoside, 5-azacytidine, or 2°, 2’-
difluorodeoxycytidine. Preferred purine analogs include mercaptopurine, azathioprene,
thioguanine, pentostatin, erythrohydroxynonyladenine, cladribine, vidarabine, and

fludarabine phosphate. Folic acid analogs include methotrexate, raltitrexed, lometrexol,
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pol ychondritis, panphigus vulgaris, \Wgener's
granul omat osi s, nenbranous nephropat hy, anyotrophic
wo atoefosdedscl erosi s, tabes dorsalis, giant cellPCT/US2005/039762
arteritis/polynyal gia, pernicious anema, rapidly
progressive gl onmerul onephritis, fibrosing alveolitis,
G ass |11 autoi mune di seases such as i mmne-nedi at ed
penﬁeﬁ"eﬁé@ QAN RN hiPperistfdkedS A 39%%641 QIB@QdHﬂhblﬂomxm is etoposide
ocyt openi c purpura and chronic idiopathic
or tenmp@dboémréggﬁd éalpnﬁoﬁiwm is ginpteden, topRiecan gpaamtotiiesas.
PretlyBhSCt QBB A BRuAAHAT CELLML AL WRGLRE i B AN oFe),

Ions and disor nuner ou

doxdruls1sme Rlanibxanspasbiein, whlivtsicin) fnﬁtbb(aﬂhﬁmbh‘t&iteomydupﬁr mitomycin.
{ perproliferatjon, include human i mmunodefi ciency
A proferigd platinyn GogrdRItoB oMM iy &18ﬁ&t1ma¥bqp atjgy ew&ahplatm

Pref%??ltafgfh? ﬁg@)ﬂ;ﬁ}nﬁ et |1§ ﬁ@!ﬂl& %3 Q:gclobh'(ggﬁﬂarﬁﬁgg' 1 G Ride,

on, I nat 1 ons
melphiatan, éfwdihaizimnaﬂemyd)]otm&e, Ma@pmﬂsxmahMGlmemt@@mzbcm

I nven or V. de the su i ng discovery that the
carmusing P @gtle{ra%%%ﬁroﬁw@m?ﬁ Eodi es can be markedly
(001320 e)(&’c[lu&i/dl ek&thplel 68¢H st aRea6 afintd inBluas dikkl it g Aberds

cytotoxi c agent, including chenotherapeutic agents,

suchrazdhiotepe iand cy@@ipbpaﬁ,lanm}q BCROB AR 1sbodi es,

nu t es co
oo RGNS B30 AL o e o
[OOlBﬂhl bazﬁlﬁilﬁes du6l b§Benzo o, &trbb@ﬁ)nta hﬁét&fﬁ‘dop& Q04 3iddophre

enot her apeuti c agent s that can _be used in the
l001f35} matAylpREnesfd pesthdamelgmipesdnglidiag pitsHMIAG ude

I

tieth AN R, R0 BhosphOhidk, KR Comiophosphoramide and
tnmpﬂhatoilmﬁmnmgdl nation conpl exes, alkylating agents,

falic acid an r mdlneaalo purine analogs
[001381 t offEIO8EmHE} Bg‘ilﬂh%f affewn ang bﬁ‘ﬂé@&&‘?@@ t opoi somer ase
[oo139{i béahﬂftoﬂaémﬁé“(lﬁ&h&iﬁg @l@’@&hﬂféﬁ@ Xhdlo %P rt@;@&ééa%?

pyri m di'ne anal ogs includé capecitabi
[00138] | Uoyostatoi; |call@tattin,| 61 Hie@xGualidingds adozelesm carzelesin and
buf%?gﬁwﬂﬁgfggﬂxur' .ne nonophosphate cytosine

cytl di ne, or 2

[001(391 hi g&p@?@ﬁw@hﬂicﬁﬁﬂy%fﬁft@ﬂﬂyeﬂl lpéd{d d"t?%taﬁlaj'di@ 8);

cl nercaptopurlne azat hi opr ene, |oguan|ne
IOOIﬁth odalagtatin; dupsprmyeinemcBiinghy Fadesticriaaloghes K WiZ189 and
CBPﬂ‘ rabi ne, and fl udarabi ne phosphate. Folic acid

Ogs i ncl ude nethotrexate, raltitrexed,

[001I4o]ret glextbéropier; pRicrgtistdin, ededdieyint epongmdatme metrexed. A

ef erred epi podophyl | otoxin is etoposide
[00142] nitrogen mustards such as chlorambucil, chlornaphazine, cholophosphamide,

estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
melphalan, novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard;
[00143] nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine,
nimustine, ranimustine;

[00144] antibiotics such as the enediyne antibiotics (e.g. calicheamicin, especially

calicheamicin gammall and calicheamicin phill, see, e.g., Agnew (1994) Chem. Intl. Ed.
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or teniposide. A preferred canptothecin is irinotocan,
t opot ecan, or canptothecan. Preferably, the antibiotic
WO goodasieenonyci n, daunorabi ci n (daunonmyci n, daPCDK82083/039762
doxor ubi ci n, idarubicin, epirubicin, valrubucin,
m t oxant hrone, bl eonycin, or mtonycin. A preferred
pl ati num coordi nati on conplex is cisplatin,

Englc 88 b3 B36; dynerhicix ahdlipdiag dghentPeial e madph¥spHoRfes, such as
al kyl ating .agent is rnechl orethanm ne,
Clodfe%%oﬁﬁs@aﬁﬁm evel pragossrmestatin Flypaioghoredad aelbtsd i ne,

s L T T —

authrefulyomamiasetite, blcdfi3Ri, oAdtdmn g capibisiil c@nBibmycin,

o TR SRS Bk ol R ORI, S0,
norleh 6338 koltkdth (Aah%lg 35@’% (RMRRIASHbYR Hox Apkgsul fan

and piposul fan; | 4] “aziridines "such as benzodopa,
Cyanelam%qﬁwépwauneaap/ar,oliamdomr_etﬁnpagnd[c&@i;&ﬁqxombicin),
epirugfcﬁ/, g?%yr%gfﬁgr}e, ??%n@fﬁy?ﬁg%lgﬁg@gﬁ{rpﬁgﬁgmgf&% ls'llijclhna% mitomycin C,
mycdphegslit £E poesIBREEAM I OmylcldsehdpIbaiah N R
yedphoRilid R0 QAR cllsch BRI ARRRARRNL bR S\Rin

and trimet hyl ol omel am ne;” [ 0013 acetogen
quelgngisiib Ep¢arpbicin, Firentem Brn. straptorddimttalsireiding yberidet, Fiostatin,

zoruligpt ot hecins (including the synthetic anal ogue

topbtecan); [00138] bryostatin; callystatin; CC 1065
[0014S]nc lntdinngabdiisesamiol ed @sihbirexas Zel Selubroarddillfszahesi n
nt? tic.anal ogues); [00139] .cryptophycins )
W‘"‘fﬁéar Qg Ackd pyplogues suhaAs depoptetith alhgiruaishpieraptain,
trimet@Q440] dol astati n; duocarnycin (including the
synt hetic anal ogues, KW 2189 and CBI-TM); [00141]
[001451] e ufdlir asid replgmasher sich sb &llinig acidyr codi ctyi n;

ongistatin: [00142 i trogen nmustards such as,
1001487 o P ialoes el i tyReaing o HBRY B G vaaienine
thiog@gdifi@musti ne, ifosfam de, mechl oret ham ne,
mechl or et ham ne oxi de hydrochl ori de, nel phal an,
[001493 v e pviieidine anshegseuclend msjtaline dricitiding, rfeazauridine, carmofur,

ey 5O, AR50 LB QLR osur e, such
[00150] nusdrbgensrsach RIS one, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone;

[00151]  anti-adrenals such as aminoglutethimide, mitotane, trilostane;

[00152]  aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil;
amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;
elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea;
lentinan; lonidamine; maytansinoids such as maytansine and ansamitocins; mitoguazone;
mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin; losoxantrone;
podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®; razoxane; rhizoxin; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2, 2', 2"-trichlorotriethylamine;

trichothecenes (especially T-2 toxin, verracurin A, roridin A and anguidine); urethan;
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[00144] antibiotics such as the enedi yne antibiotics
(e.g. calicheamcin, especially calicheam cin ganmal |
wap@eosdstcheanmi cin phill, see, e.g., Agnew (198di/USve039762

Intl. Ed.Engl., 33, 183-186; dynem cin, including

dynem cin A; bi sphosphonates, such as cl odronat e;

esperam cin; as well as neocarzinostatin chronophore
vindesine, daehrbhgide; charoBusOhe intitodi@tio; ieitalnito ) biplobfoman;

chrononophores), .acl aci nonysins, actinonycin,
gacyt%’??ir%‘i‘i‘?ﬁ%@rﬁ”@?ﬁ%@?( HE2—8 donyci ns, cacti nonyci n,

r , I ] . 3

T
Squibh-QicakgysPoratdm OV.1. pacd duxetadei@AKDTERE ™, Rhone-Poulenc Rorer,

Adri amycjn(t (i ncl.udi ng nor phal i no- doxor ubi ci n,
Antori‘ﬂr %Wﬁg\y ﬁ%’118§% -C&g%%?ﬂfﬁ%me?@e%z%yrm] PHREUEYRET ubi ci n
mercapichudia ey Qe Ci n) , epi rubicin, esorubicin,

I darubi cin, marcell|onycin, mtonycins such as
[00154] t oplpeium enalagesishan eispletinendicarberjatirmyci n,

(Y L.AS, - pepl.onycin of f-ropycir,. puromnyci n,
[OOI%LeI ﬁ%@%th%,@ F@&ﬁ% { g}nr?,renglfl? afvgirﬁ{%eri , Streptozocin,
[00136Y begtopakide, (VIR E6Y; ifo¥famidd) @ftorbhtfoneZ @byiiteine; tehiPodids;)

anti-metabolites such as nethotrexate _and 5-f
edatreygtes fauemycps amiyopteriy xglypaibmdeongts; § Panhlogues such

d 0. . g i Deegs )
0197, S8HOR% LS R ARSI L BLGARABHA e bR
[00158D] i retipoids suth 4sG6tuB¢ agidy dapecimbmlepaysl phachagestically acceptable
fl.ydar abi ne, 6-yercaptopurine, thiam prine,
salts, ?ﬂﬁ%&%‘%ﬂ@@“[ﬁﬁ@? Erk?yﬁl%ioﬁ‘?'di ne anal ogs such as
001390Ci PARENELy BAAGHd £H A fofH JRhMzati
[ cyt ar abi ne, ygi deoxy%lra:a ?nrtlsg?ﬁtélg%i&%?éu\?% f}%gﬁ Hization or
depolgmerzatimniof epiciotwhulesi dixeapldrp 8geply inglnde oolehisinsy it vasa
cal ust.erone, . dronnst.anol one. propi onat e.. .epi ti pst anol ,
i e A P Ao BB ae R g A e tich o
taxol gfacRiak S0 Al Rbhik Bl Mixtired O AYDT thd 0098 badRs cdrOfdeBd used.
acegl at one; al dophospham de gl ycosi de; am nol evulinic

[00169¢ gAddifiopalpaeferred agapicE Aoti-apfisegeatsudn b prefesadhembediment,
dat.; - amine; | ci ne. . dlazi guone:
e oS804 LBTIOS: RTRES L0 PLARLAUTRY raen,
for exatrpld, ucpulge fahd marrowi dfmabslastieydiioxyur ea; | enti nan;
oni dani ne; mayt ansi noj ds, such as mayt ansi ne and
[00161} ¢ a’ﬁ?yflg%parpsl?e qﬁmlagtpé%@ﬁé’mmunoconjugates, ligand conjugates, or co-

administered with an antibody. Toxins include, without limitation, Pseudomonas

exotoxin A, ricin, diphtheria toxin, momordin, pokeweed antiviral protein,
Staphylococcal enterotoxin A, gelonin, maytansinoids (e.g., as described in U.S. Patent
Nos. 6,441,163), or the like.

XII. Antibodies

[00162] Cell wounding antibodies useful in the present invention can include

antibodies to any highly expressed cell surface antigen. Cell surface antigens include cell
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m t oxant rone; nopi danol; nitracrine; pentostatin;

phenamet; pirarubicin; |osoxantrone; podophyllinic
wa@eood/os4et hyl hydrazi de; procarbazi ne; PSK(r) ; PCT/US2005/039762

razoxane; rhizoxin; sizofiran; spirogermani um

tenuazonic acid; triaziquone; 2, 2',

2"-trichlorotriethylarnine; trichothecenes (especially

surfact-e2ptegsddinolé@ilésastidh bfiraBeptbR intthalindyGHGinaNGHALGhdRE) ;
ur et han; vi ndesi ne; dacar a2|ne mannonusti ne;

glycoproteds: 6t Favierad eell sefase antigeps Brecweasiatefhwifh g gygoskeleton,
[0016522t Oﬁﬂeﬁe%ed%éﬂw(gﬂﬁﬁlhg%nflbé%é’s f; thde %rg%%trii?ék to cell 1 surfage antigens

ham axol
that al(eTaéM(du(tccj wltBrthesct}md)skMemm aéSﬂpw febtutnagppeayyo eﬂRralnne tHewall

Woun&%’]qu)ﬁ cg axel %QA%% RE r 1@@?{}?{ 36 Eglgel eennccc:)deR(? arulgclrbodles

for ex@u%?[&z ﬁﬁtﬁ JOPIM alﬁibtotiie@g Wdl@&sséﬁeﬁrgﬁ%s‘w Yhd fé%n ‘antibodies™ is
hotrexate; [00154] pl ati numanal ogs such as

used ipiitsbireadest sanss amdnmdm%-stamboqmmwmu@mbna an Fc portion
(o BRI R bt o0 "R Pl R BT el Pl Btonts can

1nclud@:('l’\‘él@ﬂFﬁKD Tgab }2?&1@@@&@@6&6%%@%@1ﬂ6&@%%&1@5 WZapata, et al.
opterin: xel oda: Tbandronate; CPT-II: 50015

(1 9959 gﬁ@pm 2L8),1857-6062 rsmgﬂssc}m@atlbody molecules; and multispecific
antlb&ﬁésl fﬂﬁﬁ&ﬁﬁ&gyalnﬂégd§ E%%S r{tggﬁ%tenll O%x&?q%hle'é’e&ﬁc{]‘oén?’%??g ch

noil ¢ acl arnmaceutica

fragmamcs’é picdihlee hearebfis, deaclopal agentiehdt\eahibitesatibddyasiydiag t he
above. 0159] Partjcularly &yeferred are agents_that

charaqlics & %t’tl??etdﬁ%mﬁ’éﬂyﬁ’éif?@ i B aBfibosigsomglfekpodt frwnents
can b@ﬁmnepm&giﬁké@wh%sgg yl%S & GeRtSich Q&éﬂ‘&iﬁlb%ﬁkgqﬁ ec1ﬂc

the vinca al kal o1 ds, suc ncristin
binding fwd es)lort@,n afl rthquaihwellutdlmgeantmndhes ax(eail]ewomshmg]amﬂoodyxol ,

It t axel t
fragmBif o' B At LR BRGHE Bttpel et ol Bro i e
bindin¥ &ftRE EQ0wBERHAS aRDIRR Or 2RBJdY RYBRIE thihfod HREL Sffigen.
enbodi nent, the anti-actin agent is jasplakinolide or

Ina ptﬁ,f@wmhlz@mentam dresslislgng hgendiis aecrosslivking rae‘abcnbfrﬂlat Hinds to
the ce?l e bﬁ(iy g%lﬁl%ag %éeq‘f-ﬁliln (i}g?fglfaggreﬁ | c%gsts %kl%g an\.S body does

not 1nteﬁ7f&m®ﬁﬁ e igadias of tHedRN Gy @AAinddAtiBSdy. Oh oa8 embodiment, the cell
adm nistered with an anti body. Toxins include, wt hout

Wounﬂmmap%\??tkywonmg@%ma@ﬁemné%hmcrAsslmlgrage@n hindsiertheFc
porioR B, o PRSSYB A X S RARE P e

agent bendg to a asrtidasfithdadibbdy bthSr thRatierfic portion, if present

[00164] In a preferred embodiment, the cell wounding antibody is a VH4-34 antibody,
preferably an anti-CDIM antibody. The anti-CDIM antibody can be used to wound,
permeabilize or kill cells. In a particular embodiment, the anti-CDIM antibody is an
antibody fragment, e.g., Fab,” and can be crosslinked by an antibody having specific
binding for the anti-CDIM antibody (e.g., 9G4). Preferably, the crosslinking antibody
does not prevent binding of the anti-CDIM antibody to the CDIM epitope on the cell and
provides crosslinking of the anti-CDIM antibody bound to the CDIM epitope on the cell.
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Nos. 6,441,163), or the like. XII. Antibodies [00162]
Cell woundi ng anti bodi es useful in the present
w0 pwefosiean can i ncl ude anti bodies to any hi ghl BCT/US2005/039762
expressed cell surface antigen. Cell surface antigens
i nclude cel l surface expressed nol ecul es such as
receptors, inmmunogl obulins, cytokines, glycoproteins,
[0016% € TRE Sh&/CTol GRidodRM chR b€ u@Alih 96AEn AR VS Bddi g
with the cytoskeleton. [00163] Preferred cell woundin
cytotewit iabidltidees havidausecifinbinding fos celbsusice nmlﬁwé@@@naﬁﬂq%g@g%
that are, oci.at.ed with..the.cytoske QR ' .
oets 36 s CHIEARLRHE® ol b B YR B Gien S bR n e
combPhRioftfatn &t kbgiten N dh BgreéBirédatb&imient tiedstotbiic Adtitgriyean
encoded anti bodies, for exanple, anti-CD M anti oqies.
have agecifiie bindnedoprmgedsgripce mplscyle oma B pell- piyi s¥amPpiss thys ed
L0 i est:
exorpflgehfpth AN pR RS e BRI AP RRLL BRI S BATPR, such
as CRNL4, ooxlioe € D20ECDAD] €D22fCIaRE, (M, €D3n CD3s; ChddyCD45, CD52,

coshy G Rontis R aNabBaed®. ir b aF 1ak: e abfoa AW gLy
rece;gc}]'lt? ?gﬁ siifAk Bt Bnbr Aberbsi® Btor kORE), of nteties GhédT,

ody nol ecu es?’and mul tispecific antibodies
withéusrlimsithtfono nFenexabmpds; thie cgotexic sntitiiy haying spaeific baingsfor

cort e R el HEERS ALBEHOES 1 ST B
sp ecgilr%q}i‘n(ﬁﬁg eS8 61888 d RELim B RIEURAN). THeyastibaglitRdly having

d antibody fragments can be further crosslinked wth
specifictrinding iforki P eayeret, forsuamples epratugwmmply oblje epdgtionly antibody

. i £i c_.bi.ndi ti i
havighiepiis uble a2 el ' Shepls, GG AARAAY or
basil:@Rdb ESIMUEECTYS Shtibkdiagtoad 5 Dindiudb) exgli 68 MPATHN dtntibodies

interfere with the binding of the cell woundj )
to o-4fft-1 Besras(\JrARNineIBdeNy- & riptpHeHIab ¢ o“rtt}b@\g@é it lf&%rlﬁ%i&%ea for

0L - N gfﬁﬁd enbodi nent, the crosslinking
exangggé’r%ﬁﬁﬁ%ﬁgb @r{@g@ﬁel nkrng anti body that binds to the
[00166] | Tinusrial praferastt érbomdymbasrible tiitoldy _haﬂ'lng spdenfad _bimdmk‘%)f%
oI e LT 0T SO S LSS M

ghadi Ezmi AR SR RN T, FRQAABRIBF inS@miation
RITgort i’oZr?@éﬁés){] e crdossl i nking agent binds to the Fc °
thergadr Thenyofoxtihantibelly cavoalsebaigsedras iab duiynunpceu gt iRy a

.emhodi nent, the crosslinki agent .bhi.nds t . portion
radi GO SO B B PR B LG RE Hgior g skt
Qd 8oy cad RIRECESRFHSIPOMaRERSdy HakmgGpblifiveinidigr CDIM

combfil boda;/ﬂyi% RREELSSGHS i%ody,. e gRpLAtiboL &
epitopes on a B cell, an additional cytotoxic antibody having specific binding for cell

surface molecules on a B cell, and one or more chemotherapeutic agents. For example,
mAb216 could be used in combination with an anti-CD20 antibody such as rituximab,
tosutimab, or ibritumomab, with an anti-CD22 antibody, such as, epratuzumab, or in
combination with an anti-CD52 antibody such as CAMPATH. The combination therapy
can further include chemotherapy, such as an agent that disrupts the cytoskeleton of the

cell, e.g., vincristine, in a combined chemotherapy and immunotherapy regimen.
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preferably an anti-CDI M anti body. The anti-CD M
anti body can be used to wound, perneabilize or kill
w@elb®53sit1 a particul ar enbodi nent, the anti - COPO/US2005/039762
anti body is an antibody fragnent, e.g., Fab2' and can
be crosslinked by an anti body having specific binding
for the anti-CDIM antibody (e.g., 9&4). Preferably,
the crosslinking anti body does not prevent binding of
the anti-CDI M antibody to the CDBVI epitope on the
XIII.c Rddieastdveprsotdpges crosslinking of the anti-CDI M

ti hod ound to the | epit :
oo | b e B8 L o g,
conjup@its WA hrdidde astidet@n@l yoott@paxiles anidhtingt es
havi ng spécific blndln% for cell surface nol ecyles on.
therapeiticslly effectivemathelepgth. ‘Paeh @ﬁtqnuémeﬁ/lk&??%da N@é‘ﬁh gy are m

ddi.ti. | i i i . . i .
s e 0 I AL 5 K98 Bt .

advaRiEbeof tiBfdted ddiReB)yis tad ’ieaadingdtivethylaleder drsibods pebdridc
bi nding for any_cell surface nolecyl e on .a. | .. For

sencealiiion BiQ Ty TSt oA PIoat PUBRYT R AP EH O dRs fresed
cep Pinding for cell surface nolecules on B cells, such as

‘CDlla, CD19, CD20, CD21, CD22, CD25, CD34, CD37, CD38
(0016840, WED4&GpeER6 The 16BOOradiRCHe: isplopass qytatgrc agentgmodified

AL-13, 1L-13R a-4/b-| .in ri .
anitogie % HEFB DDA IS R e e HpEith oBmf R ETRA e
labeled NE&F f a%éﬂhﬁﬁ% §%énh emefther ethbo,the biitiddgtor digandsrlabeled

0

exanple, the cytotoxic antibody having specific .
withbit Fedbtriefradiompilide. Raxigalapy praferredssheiating ageqts comprisa)-

. .RAPTI VA) . e Cc . QX ] .- i~f i »

B v e

cycl6Ndx9t @sitslchbirl ey phranicat s ¢IGHX-DTPAT)riprivetiveSDRRher
can be, for exanple, epratuzumah. The t.ot.0xi C

chelaiintg sty cREpnsg PSPEEArand HR Ty ﬂﬁl‘g‘V%t’a(PS-c%éﬁc‘é‘éﬁy Beferyest
.exanpl & AN - 9 i liximb

ra G ey e R e N BB 0 e €.

[001_@9]\/|PAEM raARiabﬂi)miiiste1$F¢ megdﬁazzdd_ to rsggg?ﬁq‘: mte(S\Tm'c:th;y antllbody or

. include, e.g., natalizu : i hodi 0 |

igand i A, SRR A ERTECAT O ok B L Cle A bocs.

Tec@l{en g\lﬁ{]@gﬁg 1 8RARBPESs of IBnadinhP 86 Yrdparddny 1sed ek tttange

or CDI M epitopes on a cell can be used .in 613
proaessebion byl batirlabelihg prsyssese gl arsramplenthrianiihedy, capprAmeled by

REM CADE or PT| V# or _exanml€,: Or. .. [ ' .
AR AT VB o B 8 o
ontd Mﬁﬁ@)@b&ﬁﬁ:ﬁ%ﬂﬁ%ﬁﬂyr@ tA@artiboddl it@aid ¢olemh s Batwhdatmling

toxin, for exanple. Further, in_additional
techairveslinehriesfor gxample, incubating pertechnate, a reducing agent such as SnCl,,

a buffer solution such as a sodium-potassium phthalate-solution, and the antibody.
Preferred radionuclides for labeling are well known in the art. An exemplary
radionuclide for labeling is *'I covalently attached via tyrosine residues. Radioactively
labeled antibodies according to the invention can be prepared with radioactive sodium or

potassium iodide and a chemical oxidizing agent, such as sodivm hypochlorite,
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combi ned therapy can be used conprising the antibody
havi ng specific binding for CDI M epitopes on a B cell
waeooatisietti onal cytotoxic anti body having speci PE€T/US2005/039762
bi nding for cell surface nolecules on a B cell, and
one or nore chenot herapeutic agents. For exanpl e,
mMAb216 coul d be used in conmbination with an anti-CD20
chlor\;f%l!ﬂ{u{1 AOGYing HEQ é%%%f §(H{ ti@&ld&ﬁg%bﬂfﬁﬁmqg ldchspetdxiauzab,

\ an ant ody, suCh as, epratuzumab, or
glucdsﬂoﬁdmamdtglmswth an anti-CD52 antibody such as

H. The .copbi n i O
B T e T L S S R
exa é o5 kebabanNeT4 se1 BablGangow is divdctedrtd @bly@&bstntwte(a
nbi ned chenntherapy and i nmunot her apy. r egi nen.

Xl
dlethse@uetuammepentamlg@ dhelpteaTy! PTOfELn; coBIIGRsS © yagigghe sime

and ﬁgtﬁ?%sgtg{ g_?er a%? %ﬁ ;‘Uprgo%%cgr(etﬂos ﬁ@%‘@@ 50146 69923'9@86 850,

5,434 38 patd 3,626587 Wil ehGhdser ésd Ibhtealp@mﬂysub:ttityteéﬂfm ph@ates
path | engt h. Such radi onuc{? i des,
iy

Thesk peipnts e PROEPTSE! BRBRITIEFoTE 6 i1 B A e o gE prEples of
com%%bke b gﬁc}'lagg tapéaetﬁﬂ@héﬂ@ felefaiteHO deid (RPTRIY ANt age

arg e ivery at the radloactlvely | abel ed
dlet@mnb@mdyn@eniaagamcgb(wm) ¥, 48kl -tetraadatetideqpocek.f S dil

epgigatetuedi . OOTSAT VG |Fakrbtd u b R agpene 47
12,152 %&fz@éﬁk AR, 0P EHeQH&S @RIchAALIDEP & ca G- TR K ﬁarmdllarly

les or l'igands may be directly |abeled (such as
prefmadmsglm dtheticontpiatible chelaters; msduding hosRyeidp Rg dispovered, may

elatin n el- 1 her t
eas1]|y ﬁéﬁlﬁf qngd %g esﬁ(gg:dﬁr?s}ﬁm 2pd n% é:s%glg r?{élnrﬁ% oér?gg? ¥f @k present
inveR@éd.| £8diBbha cRéfoRs methde el sptdifig bffgm’lio&abcdwlntms deSbnbed in
i sot hi ocyamat obenzyl - 3- net hyl di ot hel e

Patent Naw&@@e%ﬂa@é%? D61 aad 854340 BrbAopralseAbky sslenikipprovide
{ enet Il i

g UFH LR LR DA Bt b O BLPAs

decrdfdd BRIAusiekd ¥al IV esgreRar inivéul @tentioppéfadianadlide at target sites,

ie. fgggéuol&un%iégﬁmgg sisei Baviet TeopedBea Bl biER or
may, 1}]ot %Efs%és ilc%ﬁhés%%h%cfeﬁ%éé%é BRHn i‘ﬂrthé h9and ma§lét¢§6 RS

Sugar resides present only on the Fc
bmwﬁmﬂh@numﬁwhﬁapﬁntlbody Technetlun}99n1labeled

antlbodl or ands d | : :
Blinaile i Cubeds s I ool SRAUF Fuftesi B DASIe or o
as V\ee)ﬁaarmlll&apélhg pEHHos80 WadkdRbddal thétﬁ?élﬁié doyijugates for diagnostic

“imaging” of tumors can also be utilized before administration of antibody and cytotoxic

agent to a patient. For example, the monoclonal antibody binding the human CD20
antigen known as C2B8 can be radiolabeled with Uy ysing a bifunctional chelator, such
as MX-DTPA (diethylenetriaminepentaacetic acid), which comprises a 1:1mixture of 1-
isothiocyanatobenzyl-3-methyl-DTPA and 1-methyl-3-isothiocyanatobenzyl-DTPA.
M1p is a preferred diagnostic radioactive isotope since between about 1 and about 10 mCi

can be safely administered without detectable toxicity, and the imaging data is an
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reduci ng pertechnate (TcO) wth stannous ion
sol ution, chelating the reduced technetiumonto a
wGephassxl col um and appl yi ng the anti body t o PeI/8S2005/039762
colum. Batch | abeling techniques include, for
exanpl e, incubating pertechnate, a reducing agent such
as SnC 2, a buffer solution such as a sodi unm potassi um
indicabdt JTalidegusi® Pw-la%eled@ﬁﬁbédwlﬁﬁbh@&ﬁ yA typie @6£696¥ “11n labeled
radi onuclides for |abeling are well known in
antibosly ofRenpi fr ymagiag shdick mesed,cﬂndloa@ﬁmai epging qa@lhe detenmned at

Varim%g}éﬁ osgag{& Xd.rﬁﬁﬁﬁ%%ggﬁq 8§{haer%% é%ls | I;C]I%O&a}é @ﬂol?ﬁﬁgtyplca{l% three to six
days dftey edihirdstratian. Bee, foepangie, Mﬁrkayr; Adl 985 Viee Medd26) 13808 and

po assi um1 SI de andch chem cal oxidizing agent, such

Cma&‘él 18 gHrly A PR St o Me% 264 lor amine T or the Iike, or an
[0017§r2yﬁ%h9t %g&éﬁlédcﬁge%% ﬁﬁeii afd %@él&ﬂédj@ fie art can

ucose oxi dase and ose 001/70] Patents relating

readily detctrairat\ﬂndl Jaaxid)acthlﬁ iabvtope [sanqmll gppreprige enferomniouncdrdgions.

For e)fa,bmla? - gli ﬂse%e%ntgsbpéj&?ggﬁp'%%&% 1mmuno'tl§:§g'py1 ﬁ;owever S ow

clinic8lBbRhR86F Plraah BE Mﬁﬁieﬁ%%ﬁfs' sfiodhhi 1iIENE @lye), atch ddrRfaC iR
conj ugat es contai ni n same and nmethods for their

dehalpgenptiemof i9dinaigd agtib l@fqln iNbs blwd@od abwgioror sile, ggjlglts high
850
enerey y SRt B SRR et ik dlesa YO BRI S P

dependirg druaiop 8izat B dlckiesdei Withthed z&fv@ﬁt&if@ddiﬂ@n&lhﬁbtatmg agents,
entireties. O her exagfpl es of conpati bl e netal

additi@W&oap@rft@mE@Sear@pm@ﬁ ar %ﬁﬁchlélgéltlfﬁ%\léélé]tatlég gEaugs tapypRins and
utlllz@g I{Waaz e 1r o dsﬂ@l’? SQUB@%%B b w%t&@ﬁgﬁe’ver]al Berfesifs for

cane 8,11
utlhz;ttemnaazmmtmmdﬁmmmutlc 4p181daheﬁset1?oaanm1ble, the lahger useful half

ife ob A AGHT B MR RIon s %lﬁ)@fcaﬂﬂ@dy SroBEia bR oells
and, LQﬂleHXI Wﬁ d p°ur9 ﬁét%'eﬁﬁﬂt&rdf ﬁ%:]yr With noc“étédo&nﬁ%hpﬁé gamma

conmpat ’bl e chel ators, 1 ncluding those yet to
radiatthrsipoisaieeay, haipg eamgeyn besumcg 380 et 00y 0@11 @lhmlewesi

art and a cl earl i e e of t
Furch@iard e FGufl Frofut Rt atestiite Mot ipRs o tifionn.o
admisiPegichl of *br 1dberliaaiBbdisd eA @ligsligemedrh Rt bofFiabssd

Nos. 6,682,734, 6,399, 061 and 5, 843, 439, and are

antibgshyelf @ptan@nylr@efoe eclbkilling, pn@thed@mmng ma@atiqnﬂhpyldfhﬁrlethal for
va ncreased tunor-to-non-tunor

adjac:% at‘ilr(r)llgle g %&%@ggg%gl %ﬁ{ég%’pt ake as wel| as greater in

[001781] VOEﬂEétmtsmgne féatmal dRbiEdsi(Tle, t&%rabaﬁﬁ:@ﬂ% sfft@Bre amd@nts) of
B- cel ynphoma tunor sites. However

Y- lwd@mlb@ﬁas ragge framdiesweaneaboa 2t b 7 mClp@ggeemfeaahly
betwéaépsaggwgl‘zl% &%%8-&&&1 llnéﬁl Effe@le sh&?é/\@edtlﬂeﬁtr}l%n%grr@\’a Qbﬂﬁ%

dosages of *'I-labeled antibodies range from between about 5 and about 70mCi, more
preferably between about 5 and about 40 mCi. Effective single treatment ablative

dosages (i.e., that may require autologous bone marrow transplantation) of 'l labeled
antibodies range from between about 30 and about 600 mCi, more preferably between

about 50 and less than about 500 mCi. When the antibody or ligand has a longer
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beneficial in tunor therapy. [00171] Modified
anti bodi es can al so be conjugated to radioactive
wo adwelos2eéior di agnostic as well as therapeutic PUF/PSEes039762
Radi ol abel ed t herapeuti c conjugates for diagnhostic
"imagi ng" of tunors can also be utilized before
adm ni stration of antibody and cytotoxic agent to a
mrculﬁ)tﬂ{g lﬁc{‘f M tifeFOlat G &Y g’ﬂo@elgﬁ téHi) Ehilih' d@@ﬁhuﬁﬂilﬁl Md&y,bmrwfen@ve
man CD20 antigen
smglertmmerameneuamw Rblativig q’:psagq <P\fg a 1ahe¥elsiﬁé1tlb@¢»alrané?ﬁeﬁf%’flor
di~et h a
betwegi At S A PO RC ATt BAALEL A TLAIRATAARE S bt Ghding
dosagb§ﬂirfﬁ| r@@%@d’tﬁfe(l&%lie}/lhbﬁ ¢1e} thel'! BT RBelame typically less than about 5
- net hyl - 3-i sot hi ocyanat obenzyl - DTPA. 111ln is a
mCi. pr ef erred di agnostic radi oactive isotope since between
o a@fbactive
10003 PG of alf ot et S RRRRRa B Rl bt
isotopR iafdia@aroin thé a1$ e emﬂmen uSgivor silpglae pumosepsb @dgd other

fadwg'ﬁﬁ%%%%%?%'é%q rerdtbi Forarly atdiipl SRR wigh can e

used &?H aP@l%tﬁEm&%% b‘élld‘é’llelﬂm Ped “éIn VaRHh Ofsi, i fele, "Ly,
m n! SSt rat I on e labeg gnt |1Q0d¥27 129 132
and 1TSRgamdi l86Ry3|51),c AChy *Cinr® e(éUt &G RMGAVS, aPher Cs, “Cs, ™1,

197, A6k, NI & ] aﬂi 0n212 €612 ex |1® Y2544 211 53
"Hey ?Pb 1, h éﬁr r 11 etAua A‘g’lg )8@ Bi
this r&'ib‘%et eﬂﬁﬂi g%ﬁma@ﬁd b[aﬁ%ﬁﬁérs ésrd/aﬁlr ¢cﬁﬂte)m}§1ﬁted asi hepactsiof éhe instant

i Sotopes can be utilized and one skllle in th

inventign. Feethien if inietbaritiedabpnectilieddp it o3 ‘iléeéfhé)b foipinine
o TS B T8 Oy
expetifehtag6m eTa s eﬂrdt} wedidonal trdithomicilldes:\ahlch ile{feudtlrﬁads bo@‘n used in
131l can be limted Ry i 1;3 shord; _h {} life
chmctahélasm%hwhmef‘ d%hé‘f%g atPonCaf Cadis ﬁ"éﬁneacf 8 body
Ant1bo%t£ HaOe LR b@érpﬁgel\%ﬂ qutﬁta Yl @ﬁ/gotfqgldléhﬁ&ﬁes BRYotchBialNise i

em ssi on provide sufficiently
targetddQﬁimMeﬁiqge f@”@;mmptel, amdesmqurm Peitetep etradi (ﬁ@gariﬁtmﬂmf

dvent 0 d| ti,08%
Cell €h9é|6as(= ilﬁb 1§ae|’{ggse rg%amtliv pgﬁmﬁlq{?m d ge as well as
199 A \PEQVI7EG F QrpAld: R, A§0 785 gfov@dh@h@fohﬂm@mgmmgmuch
proteins and utilizing other radionuclides such as
radioisbidpres and isigdorpoteddrensin g sefeisves-al benefits for
utilization in radioi nmunot herapeutic applications.
For exanple, the longer useful half life of 64 hours
X1v i 0CeB@ovith r§¢4ﬁ£tbﬁsla<ﬁﬂlokmﬂﬂ§i&9;t o allow anti body
accumul ation by tuno 's_and, unlike 131 1(2
[00135]pu rieelbgrow tlerdguiagars @md/nti igghibAesriggluds %rﬁalhalolecule therapetitics

SR P SoBATRRo hL ah b Ep s, g

therapy agents or gene expression modifiers.

[00176]  Anti-hormonal agents can be useful particularly in the therapy of autoimmune
diseases where hormonal exacerbation is implicated, particularly estrogenic action in
women. Anti-hormonal agents act to regulate or inhibit hormone action on tumors such

as anti-estrogens and selective estrogen receptor modulators (SERMs), including, for
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Furthernore, the m nimal anount of penetrating

radi ation allows for outpatient adm nistration of
w200alosdeed anti bodi es. Additionally, internaliPRel/Us20085639762

| abel ed anti body is not required for cell killing, and

the ionizing radiation should be |ethal for adjacent

tunor cells lacking the target antigen. [00173]

exarﬁglfeeﬁﬁokﬁeﬁ (108 8ink NEAVIRETIRFAIREe, (droBxifene, 4-
herapeutically effective anounts) of 90Y-I abel ed

hydegriytamodifes, triexigenet kemifone, haEll 76 b5 wnagisons, ambtsurerﬁﬁene

f bout 10 d _ab
(Pargot™ e Bl L PSRBT S P Ra R e Bitigt gnates
estr @ﬂ&iilcﬁﬁn ir3thealirdael gen@Nduchasli Bsexaaiide 4(5Pmibgionaen

out and about 7OnCi, nore preferably between about
amlsog&mthamsl@t mggesirol acetate legage i PrgMmesiepd foreestane, fadrozole,

v BB R o R B T L6 RPR s

and@gtirsxndh es fluiangée, hilotnlidd, eatutabidat leGtrohde] aad guser&i) and

nCi , f bl y n.about 50 and less th
phar¥AsEHiCa ahesptabin ety %@s&%ﬁmﬁvew; 1ydihe kayveq Androgenic

horh@MERAE bk Q%He@faﬂlg}gls&ﬁ fn thé £6at %ﬁtac;f a\dﬁ)lﬁlﬂ} ¢ ldNe8eInd a

proteln such as“a murine anti Y, ective single
represeptative andrmgenicrhomomedd tlﬂwdmepldm@ageroné (DBEHA)! Sokctde

anofig Pt AR 0t SRR PRt shmielt, ety dosbribed

in U9 Sa88:$ No0b, 685 oad k OBgtchMBoh, $8§IPRSnIAREIne afid Androbiife
111In | abel, are typically ‘l'ess than about 5 nGi .

carbjog@milgy. Whi I e 1311 and 90Y have been used extenS|ver

oo AL L D RSSO R AT B o

inhibitdre indledd the boy 4 eFosihekinseAdnhibitotsN@@h Rg imdiib €RRBPES and its
addi ti onal radioi sotopes which can be used incl ude,
relajsd compaunels; a3 desprikad ingd).SaBatant Npp§y531484 10 Zipwermanyy ns

Addé@%g! b% @é@gﬁﬁﬁﬂﬁ@ sh %ﬁ%gﬁfig Bt Bl $R 8 plexes

involved in the activation of and transcription of Lyn kinase, including for example,

siRNAs that blocks the activity of Lyn kinase. Yet additional kinase inhibitors include
compounds such as AGL 2592 described in Ben-Bassat, H. et al. (2002) J. Pharmacol.
Exp. Ther. 303, 163 shown to be apoptosis inducing for non-Hodgkin lymphomas;
herbimycin A as described by Mahon, TM and O’Neill, LA (1995) J. Biol. Chem. 270,
28557 shown to block DNA binding and NF-kappa B-driven gene expression; indolinone
compounds such as those described in U.S. Patent No. 6,680,335 to Tang;
pyrazolopyrimidine derivatives such as those described in U.S. Patent No. 6,660,744 to
Hirst, and the like. Proteasome inhibitors include the boronic esters described in U.S.
Patent No. 6,083,903 to Adams. A preferred proteasome inhibitor is bortezomib
(Velcade).

[00178]  Gene therapy agents and gene expression modifiers include antisense nucleic

acid sequences, interfering nucleic acid sequences and the like. The gene therapy agents
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87Sr, 113In, 127Cs5 129Cs, 1321, 197Hg, 213Pb, 216Bi,

117Lu, 212Pb, 212Bi, 47Sc, 105Rh, 109Pd 199Au, 225Ac5
wQ2ims5smad 213Bi. In this respect al pha, gamrapPEnusives/es9762

emtters are all contenplated as aspects of the

instant invention. Further, it is submtted that one

skilled in the art could readily determ ne which

and @b eRpIesi S1ES o diTerCRMRtIE &k Ebar?iniﬁhﬁ&%;ﬁoﬁtggtlgs%'iég of

treatment without undue experinentation.
sepaigtaly adymisterediPyinionid atest. ikirdtnldrivesefill Reasithehpgngasteand gene

. ot . T 48 43K
oo ph i iRs B BRI, IufHentieR pro@ied s apes ancatc
patlak 56, feeeil hathebetiavblodk i3k B Oprol AR aitiiRgs bPhose
thaf} oo fosiiycisi -fi‘é,%ﬁéoff%{i%wq@%?eﬁomwmu%%r%ewh and

: . . 1%1- i i i i ncl ude
hypSholehiton, B edmplq RAPoh A ARThOM RIS BRERe it or
siRN@\ that 246, inBHittho e pathtvay, théicbyinhétgeingirabasieinl

.adi. 0i N . ted herein by reference.
e e AR RN M
[0008)| _arbiséiise NG bAEGHIRRALOfre iy BRI HUGuHTR! |

nol ecul e therapeutircs such as hdrnones or
complemertigiyrie el targgesrusendei waisHy  mirstrnger RNApTR A3 ofmen mRNA

preBy nE Py B EhShHARG BRRR A R BRI e

orieptatibh and Binding of thantisbeseanmigonicisuitie :‘iﬁ%‘d{ﬂﬁeé}'{h% eRSFfed mRNA

where hornmonal. exacerbation is inplicated, _
and previentsJisgranglatien inqyaioteina Su¢toantisenspordeculosrre dé¢torminedibased
3 roinhi.bjt horpone.action.
o R B nGRELE, bl e USKIRRS B5LRR s
once grepgumcenfitie RNA $s kiiihlykh aniistabdithoRgule 4 X8 WM Eto it

o R BB L R YRdoHL L ) T8 06 TSNS, e
ol e s A0SR s PR, iy g2,
and agpps{ prsfarld itaen 164%0c Theetibase sligonucleotide can be modified for
improved resistance to nuclease hydrolysis, and such analo gues include
phosphorothioate, methylphosphonate, phosphoroselenoate, phosphodiester and p-ethoxy
oligonucleotides as described inWO 97/07784.

[00180]  The gene therapy agent can also be a ribozyme, DNAzyme, catalytic RNA, or
a small interfering RNA (siRNA). RNA interference utilizes short RNAs typically less
than about 30 base pairs, which act through complementary base pairing as described
above. The siRNAs can be linear or circular.

[00181] Asmentioned above, agents and modifiers that block signaling complexes
involved in the activation of and transcription of Lyn kinase, would be advantageous. In

a particular embodiment, an siRNA that blocks the activity of Lyn kinase, such as the
siRNA reported by Ptasznik, A et al., (2004) Nat. Med.10, 1187, can be administered
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estrogen production in the adrenal glands, such as,

for exanple, 4(5)-imdazoles, am nogl utethimde,
wore@esszeal acetate (Megace(tm), exemestane, PCT/US2005/039762

formestane, fadrozole, vorozole (Rivisor(tm),

| etrozole (Femara(tm), and anastrozol e

(Arimdex(tn)); and antiandrogens such as fntam de,
witHthb BH@OTSHRL bRidGR! EiBHd S thet VAT PhhGfocoRfida@@s Ak &képarately

and pharnaceutically acceptable salts, acids or
admgrastetedicyiodexiopgamy of the above. Androgeni ¢ hor nones

can be especially useful in the treatnent of

aut oi nmune di sease, and a representative androgenic
XV horPramgadestichl iygideipng aad ootes afmn(iistrAjon Sel ecti ve

en receptor nodul ators ( SARMs) _incl yde for

andr ogen
[00182} rpPatibedies, apfHpYaioai ageais cap B fqrpiugtes] usmg apt megods and

. 974 i F . d .
pra By BARS Ol LLATENe BRI AR JROTSBIRE B0 e
provifleteinysakngwrith emidnpleaxtiptenteardystaiikfoes. r @okerkotherspeutic agents can
vary e o RntIg e me oy FieiPiTTs -G del TNERG i gyl o
exal?l%l@?ﬁﬂ@&ﬁinﬁﬁf??ﬁ&ﬂa@@ﬁcﬁl@c%@es FaHRRTOsHY EdRoD21, 184

I mrer mann.” Addit1onal tyrosine kinase inhibitors
[00183h i Hdb ootgermplatedshatiibe misthodk and eprentdsiitpne gaqsribgéberein can be

nvol ved in.the,activation.of and t i pti f L
used {lZIR0, PR EVARA G YEP BRRUGHIPRS- oi Rnas that | bl ocks the.

[00%! ViTh¥ cOhpbstfions oTainviionanlsll bd sthahiskdre@®ahe patient by a
inhibitors I nclude conpounds such as AG 2592
variglysafidiffergnti memsn TBg sxeans ofpdmgipisgption wibyary gepending upon the

. P ol.. Exp. T be; a '
e R L
congesitiohd eth heycabibdoyt il Mudng f3hiNeis| for ekAnpleO€s Yopical Bi ol .
Chem 270, 28557 shown to bl ock ENA bi ndj n nd )
adHNFSKEtﬁH’a upglyghpgs byt ’@@H@n’é‘%@ﬁpe Pc'iﬂﬁﬁ'i‘ﬂ rﬁgtﬁg transdermal, via

\ . Ol . .
R e e g
subisguahdmecadpectal, veginal) ot irSisufdlirel bralje. g.6 gB6(; qradnodenal;

Hrst, . and the_ like. .Proteasone i.nhi bitors include the
par%?rafwc@% Lyt bady eavityoF VPFFhe S 1@5%1’8}#0“&%13 IATaREIOUEH 3

intrhQpURAES -intfhtRhBfL ih@sn Al aaRARitL) MtRiaftfall &bcutaneous,
bortezom b (Vel cade). | 00178] Gene 't her apy agents and

intrglesienaxintressilam intwsyroved snirrrsticider; siatrinsdaftm, Ages pelrgonary or
ci g .sequences, interferi nucl.ei ¢c_aci nd
nasfaRy R SRRE R g R PR S a S B RSB PAEE S
poliRérdtia& i€ ANakfbods aft fnbAEY aamirdfteledPareaceilligat e or
as a
[00185] It is to be understood that while the invention has been described in

conjunction with the preferred specific embodiments thereof, that the description above
as well as the examples that follow are intended to illustrate and not limit the scope of the
invention. The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of organic chemistry, polymer chemistry, biochemistry and the

like, which are within the skill of the art. Other aspects, advantages and modifications
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separately adm ni stered cytotoxic agent. Particularly

useful gene therapy agents and gene expression
wo@shs®is | ncl ude those that encode protei ns PEWOB2068039762

in pro-apoptotic pathways, as well as those that bl ock

inhibitors of the pro-apoptotic pathways or those that

bl ock proliferative signaling, all of which can

withi® EHelScBpH 6f the idRAASK (il b&shparedMo thdskkilled in the art to which the
hyperproliferation. For exanple, gene expression

invepgEn pergins. cSueh; tadmigites aretaxphined fully & thsilitarsiare. act to

i i biyty .t - h t i nhibiting.the
0015 ey ERER BB R Sl oPREhhorR i ot s
and &g arehdrybyaieicorpataeel by Rftent®d] Antisense DNA

ol i gonucl eoti des are typically conposed of sequences

(003851 Bniéa dRligving exaapleacdorts St hasr madgde gyuge aecuracy with
respdBSS SREBErsRI¥Y (é@i g oWts %}no@ﬁre? E@S%@ dme %ferﬁ?%l error

contali ns genetic or mat | functi onal,
and slevigieon shroudhbasdconntad corbilindéss indidatedhathemtises eamspgerature is in
| eotide i nactivates . the intended mRNA and

g
deg%Fl%sg% PrESSUIC S A NePIAmOSRIST By ot ei n.  Such anti sense

nol ecul es are determ ned based on bi ocheni cal
experinments showing that proteins are translated from
[00138dci AbbrerMbionsind once the sequence of the RNA is

wn,an anti sense nolecule that wl.l bind.to.it
wﬂ@?oué%iconpl ement ary V\atson%cééﬁw\%%@%&ﬁg??%e@%n be
[00t®gi gASBR Such antisense nol ggatapmakypi cal ly contain
bet ween 10- 30 base pairs, nore preferably between
[00883] 25BCRad nost preferably &P?JEWGEBIZO. The

(00792 i sgpge ol i gonucl eotide cap. hespodified for inproved
resi stance to nucl ease hydrolysis, "and such anal ogues

[00193¢ ] uD&Rhosphor ot hi oat e, nEbiunbpibdsiphonat e,

hosphor osel enoat e, phosphodi ester  and_ p-ethoxy
[00f34] goﬁﬁ@)eoti des as descri beduemstRoimseloeganate 00180

001 ggyie therapy agent can - ' e,
[ 1[;ldﬁizyms, catal ytic RNA or ging&ngﬁ% @%%%I?]?gpr%gﬁg RNA
[00196] RNAD RNA i nt er f er ence utMbneudenad hutiiodRNAS

icglly less than about 3Q, base pairs, which act
[001{ ougih conpl ementary base SQP%I%HEE‘PE@E%GSCH bed above.
[00108¢ SRBWAs can be linear or gid@igbdkells[ 00181] As
nenti oned above, agents and nodifiers that bl ock

[00K39%nabLEg conpl exes i nvol vedSystentitéupas eiytbamatosusf and

nsgription of Lyn kinase,,ywoul d be advantageous. In
[OOiadOEar&irdégl ar enbodi nent, an W hat bl ocks t he

[o0ozoagi viesCcof Lyn kinase, suchwagebl®d cell

Example 1

mAD 216 wounds B cell membranes
and invokes a resealing response by lysosomes

[00202] The natural response to membrane damage is rapid resealing by addition of
internal lysosomal membrane at the wound site. Lamp-1 is an abundant lysosomal
membrane glycoprotein normally not present on the plasma membrane (Granger, B. L., et

al. (1990) J. Biol. Chem. 265, 12036; McNeil, P. L. (2002) J. Cell Sci. 115, 873). When
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Si RNA reported by Ptasznik, A et al., (2004) Nat.
Med. 1 O 1187, can be admi nisteredwith the anti-CD M
whemdiosag4nnt | body either as an i nmunoconj ugat ePOT/USR05039762
separately adm ni stered cytotoxi c agent. XV.
Phar maceuti cal fornul ati ons and nodes of
adm ni stration [00182] Antibodies, and cytotoxic
1ysos@ﬂl@§1 5% kRO ® fiRE MithaflfehaisbiBrans) ythérﬁitﬂaqglgosaﬂﬁl NH,-terminal
pharmaceutical |y acceptabl e excipients known in the
domain pf Larpmld@pmyaes @zmostcgm the call auracey Thisdfupian g¥ent gan be
momg{gcg%)( Ee ra%g % rﬁff ée?ls %&1 rﬁk@? H{r%ﬁ%f £ the umena} %Ruoge of

a eu a en S Ccah vary w

PRy A!’l,]gzt ax<(1z<pD1erae$z Loants . moangmﬁzomﬁav abIL9%9) J. Cell Biol
avala e in Renington's_Phar Cetca
7, 5 MaReranct oMy, ColEig | | oG Ao thg Bresence Of Lamp-
1 on g&s o P‘Ellfﬁtqu ah ReficAide omeﬁﬁﬁjﬁqe%gééaﬁmwm@ﬂémbrane

d herein can be used in in vivo, ex vivo and
dlsrupnon/{McNelapPp ILi,catliFors. St@ﬂ]ﬁht&téﬂZOQ?r)e‘.l?moR@o ﬁe@’l Bevs Bodl. thé97).

ooz{ )" 3{05; 9 atiather BT s S0 Rl b R B RBLOS s R Fhus invokes

a rap ?djfgpﬁﬂr ghd F&Eéé?fﬁg%§p|on¥@ hﬁ{mﬂl‘? peRdilmgs HeR6d wWivd thAb eneledre
ication. AS one skilled in the art would

assaﬁreécf@gtﬂm zwift apfreiringe mthecmllcsﬂrf@mféhﬁrbé@ﬂmeoiwm@ﬁ prejein
L]ncgrrled out in various fashions, for exanple, via
pi cal adm ni strati on, including, but not limted to,
dermal , ocular and rectal; transdermal, via passive or
active neans, e.g., using a patch, a carrier, or
Cells apf Bepgemési s; transnucosal , e.g. sublingual buccal ,

[00265’1‘3“}& a\r%gilgjert%ell Rhe K& %%ﬁ%ﬁ'ﬁz’ﬂk el (E9'%)glézt ORShE03,

duo arenteral "injection 1Nt o avity or
174))/R61$€chselﬁiejd C | At erieflOTONEalre 16T, Bx&lbeamlnslature B-cell line OCI-

intr h t ramuscul ar
T R A R e A
phask T Ts8bR34 ﬁ’i@é’llum ith hRRGHA @R atell ‘T@%"JIS(YS" Oicall lines were obtamed

Intraarticular; via inhalation, e.g., pulnonary
fromnATaL. ImBﬁbnmd,edmsAbﬂgHeﬂgMG @hﬁ'@%leelral (1993)] Immunol

151,28 TER 22 b By Nar B g S Py £ 158 B9 92K as

well \%ﬁﬁlﬁ%efrﬁétb%d do8# BRlAb] MI2B6L @erh%dlffuﬂlea &ie@%r bhale VH3

he inventi on has been described in conj uncti on

family (GaskiyeMp Sefeé ek €1092) &int. idptiborh Sibreamas Bhdidaorere ﬂoﬁaiuced in
th |
e e e T P

withSeaae MAbE tverd db‘ﬁeéﬁtte{ﬂem WHéi@d@E@@ﬁyi e Oénttipeprioasaintator
i nvention wl|l unl ess ot herw se |n?|cated

(AmaepditncsisaMAde émt)q eﬁﬁleégMdﬂéhﬁu eekise Yy PofXpRCTENIdA 8!
elecﬁ‘mess d Was 9&)-%5)’81511@ Condthalififor purified IgMs was determined by

sandwich ELISA using human IgM as a standard (catalog # 31146, Pierce Biochemicals,
Rockford, IL). In addition to MS2BG6, the Pierce IgM was also used as an isotype control.
All mAbs were sterile-filtered and free of sodium azide.

Cell Viability assay using PI staining and forward scatter
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like, which are within the skill of the art. Oher

aspects, advantages and nodificationswithin the scope
woRotblos26tnvention will be apparent to those skPCT/@82005039762

the art to which the invention pertains. Such

techni ques are explained fully in the literature.

[00186] AUpatents, patent applications, and

[00204}p! i ?Hé @ity BNthb %[h%ﬂlariﬁérﬁﬁrﬁne Rat £hs§éé9c[ By ﬁféciabhlﬂgf ro? cells to

are hereby 1ncorporated by reference. [00187]
exclpde pmmdmgne&@d@&ésslgefaf ot LouisalVi®)bdén lenetief Pbmemgra@on was

cura vvlth respec ers
v R BRI b BT SEEA S T B BRE b, g g Mierfaced
WIttdvvﬂsaemOSaha FHl slvJoesofmees it Reh bR s FAICK s lityn dilaREeihe cells
ot herw se, tenperature is in degrees C and, ressure IS

withyporgyal sigas mesryEsdtutioEvar goattss piznals mers eansisiezed/ lomrabs.
ouh 2B, P AR AR BEUER B, L0 ARt B o

PBSBwith 8YdF@s An(ﬂ 00 1881 BNRT. Dansxpetinnients ivhetObid]ty E\iaf@valuated in
e N T MR
Whlgﬂ 16 Bg@hﬂi PYhé Qdlicde Sﬁ&géxgg\lloﬁ%&s%a% Qﬁ’(gm‘fﬁla{ ﬁlAb V216-

SLE System c s erythemat osus [ 00200]
me tqtthmmynsreﬁmkﬂfly PIBCUMWeid ta lawep depredtireEXBhvig) N. M. yaiin .

s ) SR SR 4 T Bt e

at 3TENRIGAAE cERARGS at SoohPRhfhefA®eal i Ng by addition of
internal |ysosomal nmenbrane at the wound site. Lanp-1

i s an abundant |ysosonal

ATP depletion and release assay

[00207] Intracellular and released ATP was measured according to manufacturer’s
instructions by the bioluminescence assay kit (Catalog # A-22066, Molecular Probes).
Standard ATP dilutions ranging from 1nM to 1pM were tested as positive control. Cells
were exposed to various concentrations of mAb 216, in different media as speciﬁed in
each experiment. 10ul of reaction supernatant was added to 90ul of the standard reaction
solution that contained DTT, luciferin and luciferase. Light generation, in the presence of
ATP as a cosubstrate, was immediately measured by luminometer (Lumimark Microplate
Reader, Bio-Rad) interfaced with MicroWin 2000, version 4.2 software (Mikrotek
Laborsysteme, Gmbh). This assay allows detection of femtomolar quantities of ATP. To
assess the intracellular ATP content, cells were lysed with 1% NP-40 at RT for 10

minutes, and 10u! of the lysate was tested as described above.

Lamp-1 Expression Studies

[00208] Surface Lamp-1 expression was studied by epi-fluorescence, flow cytometry
and confocal microscopy. Antibodies to the lumenal epitope of human Lamp-1 (CD107a,
clone H4A3) and the isotype control for Lamp-1, a mouse IgGk were obtained from BD-

48



menbrane gl ycoprotein normally not present on the

pl asma nenbrane (Granger, B. L., et al. (1990 J.
w@Be@e/056hem 265, 12036; McNeil, P. L. (2002) BCT/081005/039762

Sd. 115, 873). Whenlysosones are induced to fuse with

pl asma nenbrane, the intra-|lysosomal NH2-term nal

domai n of Lanp- 1 becones exposed on the cell surface.

PhaFNZHn%exfl UBb@f‘an@i%&%s GRRE RfechRIN A0k §é€oﬁ&ar§rlﬁlf@%n {eRiCReht
i ve cel th mAbs directed unena

F(alép amtop@ém Ig_GafRJeme Bﬂmlﬁdmlcals) Cells @ X 1@ e@e%led gearious
R B
con Zfa%?s[ c?fﬁggg 51 6 05{1 fig(l\g § % ﬂn&{q ]fi%'zgﬁ ol b} aegllgﬁff) for the

specifidd fime THesch dx!@@m@éﬁsa@ BEE. Ofellsangre tHenOfik el vEtICZY 6l pre-warmed
surface is an _indication of nenbrane resealin

pargfeympaddghyge AR o) minkespradied fvickeyith prrfwazmeg aprgdiaand
saifll SR8 { SR p Aol 1 LS. Ol Bers ek washed
twichitivneteindis medibs @BS withi3% FOSOkeb0.2% sydivin azife) andamchbated
with S e IR 35 AR RaS Sl b B S o,
ceng%fe RsishasRdqh s{ahﬁn% Y2 @RA RidRasLE Hwtceﬁd?néfgrm 1.

I's and Reagents [00204] Human "Pre- ceI 1 ne

1mmua10rﬂ$16res¢¢.mpe\m gonfeeal ma¢rosdopy( 1979) Int. J. Cancer 23,

oo SRR oo St SR

on tﬁe MgiP@be 20 L9BE)r Bhedl @Rrostdpy (MYREEa B iknics) Shnhivale,
arithmc phase in |Iscove's nediumwth heat
CA). nﬁlaq MyliRsgbel s Fes /K raigefl gy laess wily exciption esg of A8% 568 and

64735 Y DR TP Bl ol B, Wil il
waxelength of(%ﬁfﬁ) tHecemmtted dghtlwanpasded tlirbugliaél OLPbéehanysplittasand
i sot ype-mat ched contrql V52B6, derived

collﬁ?ts%wathr?emelpngapa%s Hiter/3 Nikeg pYX Mﬂkwlan@po gbjectaye was used.

Epif hitycsberddifina il iR bor bUE (i ARfRpfhn 2 dorosdtBE FCRT 2MG S,

GmbhiD equippad with MMam HRe\catérapCaci Jéissabnd OptitQiip Watver Supply

vl B o Bt s v btk PSSt s R | poB B ar
Zelig\bplowc(g)g&lﬁgﬁly Wés SYREDIA dScame!l el ectrophoresis,

was 90 % pur e. ncentrat|on of purified I gMs was
determ ned by sandw ch ELI SA using human IgMas a
Re Lt rcdIl 0<;;1llsog # 3 1146, Pierce Biochem cals,
RO RPE ]I“E5 In addition to M52B6, the Pierce I gM

[002E0 a'L‘éﬁlpUIS ethrassiodbn HRfexRe cEMNdrRd from as low as 5% to 50% from

experiment to experiment. The variation occurs due to standard laboratory handling of B

_uD

cell lines. In experiments where baseline level of lamp-1 expression was 50%, isotype
control treated cells remained 50% positive and mAb 216 treated cells were 100% Lamp-
1 positive. Lamp-1 staining on cell lines was repeated 5 times to ensure reproducibility.
Results are discussed from experiments where baseline Lamp-1 expression is 5%.
[00211] Nalm-6 cells exposed to mAb 216 for 1 minute demonstrated a dramatic

increase in Lamp-1 staining, but cells exposed to isotype control or cells with no
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Al'l mAbs were sterile-filtered and free of sodium
azide. Cell Viability assay using Pl staining and
wo orsas4scat t er [ 00205] The integrity of the pPEEIH2005/039762
menbrane was assessed by the ability of cells to
excl ude propidiumiodide (PI, Sigma, St. Louis, M.
The I evel of Pl incorporation was quantitated by fl ow

treaf &R MR Aot 1@&658@%&13&11@813 E%ﬂ@ssgnc kLﬂﬁ}@-'l, expasurd Q88 aleb\bbserved

interfaced with VersaternPro and Fl owJo software at

in ogteaﬁ‘ Qﬂudlf@S,FQ@BLb’& émlaturgrB) mid Relyby FA& S| epi-Ruprescence (data

not s m3lc é\%SI é':lFlee 8{{‘?3 s[ T’l s%as%%@l%gﬁeg%‘}{? 5%333%& %}ae]lat?h sample by

PI u@ﬁik%. Oetiatanainsd Bp@égaﬁveﬁ 1i Iﬁlrﬁ%ﬂbsexrﬁééxpmm’e and
resuspended in PBS wwth 3% FCS and 10 ngs/nl of Pl. In
[0021er i Lstamérganddid; uptake %@18@\;%%%% gt dligterent fimegpoints post
' |
mﬁﬁ%g?oﬁ% héag Cgﬁ @?ﬁ%@%@%ﬁ& weﬁpmtﬁreﬁrﬁ %Fgm&%%ﬁnng
obsavdé dt 3(BacordsprieAb ex;z)seﬂeudinppmg gmelua]ﬂlyomm InaXt imtmmeﬂsE{FIG.

5A). ﬁ%g:rg%a]fngéb N é} {V%,q%ggg {hl% éﬂ)grrlé)(g glglgljp%% & Was (%g‘tpnstrated
aftdr %&R%‘ mm%%@f%ﬁﬁﬁsur%%ﬂb‘@!l@%d‘ﬁ?@@ hialkRs, 10224988 cald

media and cells at 37 C and the céentrifuge at room
bechmapenatiramep eriiERbld sgsl eviricohbr Rl uptekease assay [ 00207]

00p 31 gt (PR CRFEGE BREESS oRB TR S P el tme
coud$eS Wk sholvn(ikd@! SB, ATPwhe Qﬁ@detéﬂﬁé(ﬁﬁuh@ﬁup@ﬁﬁm ht 2 mmutes a
St andard ATP dil utions ranglcéﬁI fromIinMto |

time@oins whare Jowsp-liiy doteeiad pwfhe ol mambiane %%ﬁéééam%tes and 1
ATYSq'Elerlésln(fcr Ne8 “s&fggéétﬁgsme‘?ﬁbr%bda?ﬂa S ogé]drpédftﬁﬁrc%md ARk

as specifred i n-8ach~experi nent of reaction
reséal@i rAed amt 2 nasp et aheth 2 16- @éhnﬁlem:tf theleew s adudagade iremedsuoad ATP

solutiaon that contained, DTT, Ci erln nd | uci feras

thaun@}ﬁi) Herresudt ‘?fo(i’?q lysis @W@%F%@éﬁ%t egtadggyibe ggleased AP, “When

AT?CL&EHm{%% Ela(tflﬁf 1u%{ ﬁl the gﬁg&ﬂﬁ%g‘:eﬁ% ztaées%?g%ggﬁ%%%easure

of chqukaratlzﬁ@ﬁd cytetcsxlmty 4[112 c%ytsz Bﬁ”ec(ta\/bf(mdtbélﬁ were apparent
41 bo%rn%stene Ghbh). This assay all ows detection of

wi |“XPOY&nt i ti es of ATP. To assess the

[OOQM]r aqq{eké*fe@ﬁltﬁﬂ:r’n&ﬂﬂﬁt%%at ntAh QF6 H@Hﬁteﬁ)iﬁﬁﬂbﬂéhé BarddBe is

at RT for 10 m nutes, and Onl of the lysate
lepwa@d bse&nee@lmasnev;hamsmttbd rm%celhmlphw #Hep ingu1si ynmechanical or

phwag\ﬁfpg?cilggﬁg %tﬁi%t g‘r?]pé\k?ggltrgﬁlg}eﬁ)lyresu tsolrﬁ 2Tl V\Sf’ctml“rll inegdevent

similar to any other large membrane disruption. Cell wounding by an antibody has not

heretofore been observed. The membrane damage by mAb 216 was initially resealed as
internal membrane was added rapidly to the lipid bilayer, but with increased time of
exposure to mAb 216, attempts to reseal failed and the membrane became permeable to
both PI and ATP. In addition to mAb 216, other anti-B-cell VH4-34 encoded IgM mAbs
mediated similar membrane damage and invoked a similar resealing response by

lysosomes.

50



and confocal m croscopy. Antibodies to the | unenal
epi tope of human Lanp-1 (CD107a, clone H4A3) and the

WO s@bpps4control for Lanp-1, a nouse |1 gG were PUL/EBIVOE039762
from BDPhar M ngen. Both anti bodi es were detected with
a secondary FI TG conjugated Goat F(ab)2 anti-nouse |1gG
(Pierce Biochemcals). Cells (5 X 105) were exposed to

various concentrations of ghydib or human 1 gM control
(mAb MS2B6 or Pierce I gM f'UFElﬁh'e_specified tinme in

each experi nent Repair@f n@dh 16 insluced memlfianed with 2%
pre-war ned par afdanisgede Hypkmdent 6 fiilnetiofidl axtimut es,

00§37 s Sl by Sl PR T S saoti R E6d s
men{fRhe WHGHH x‘égﬁlf‘ B olvek @&iﬂ‘ﬁéﬂgg&rﬁbfﬂcgﬁem 3t WhEBBewWepdir of

3% FCS and 0. 2% sodi um azi and i ncubated with

mengtgeansiaudinginidbenfybyt m ARrlio utidines actin dependentiepain mechanisms,
| nut After t ' |1 s. i .
e e S T

of thd MbBiahé Glo8EE¢ Aitee Dby SN DiGakasisSdsaRic APufls W&o Be&kd with
Conf ocal i magi ng was perforned at Stanford' s Cell
cytoshilasie 65 aﬁmlgnﬁgdq:aw pgenys that have oppesitesiigais oageln | aser

> i C . | e,
ol EHARRL CHPRRRRRR ercl B AR R e IR L 11
jaspiakdndlide, aeyclit pestidef obddicd HG@ aanalieApongs) immobilizes adm ia its
Ni kon Di aphot. 200 i nverted m croscope.. Wth an. .
il gRPYS{O S LR GPERGRN FETdon BgHshssed &8%4%@&0&{%% was
passed through a 510LP beansplitter and collected with

a 510 long pass filter. A N kon 60X (NAl .4) planapo
Methodect i ve was used. Epi-fluorescence i magi ng was

o0 35 Bh e e SRR R0 e B e o
Mo%@@la@bklee@u@eﬁégw). Suepds¥ ikibieal, A2BOrD drb 288 c-DEVD-

,  New Yorké interfaced with Axiovision 3.1
CHOorerpableineddiom Phardbingerr(Sowigace féy)r Nafmsd gsdlsf(bra cshs/mD)

FACScan.. . R . [ - sl
weE SRR Y AR B3P FLOUR 06T Pk gpe mppon
(10tO1PREE h B 2R firRhinicdt @xthen AR S.. Cditeol\sainhp B ivdth

occurs due to_standard | aboratory handling of B cell
equivatrag ampwnte R HRM R Mese i &t @arblé%eﬁe%wre@\ﬁa?n %pqsgﬁvlf ng of

' s, 50% 1. 8’%’@ treated cells

mﬁ@n&%ﬁé@%&%ﬁ% afé:dl ég‘gh%ﬁm treated cells were

100% Lanp- 1 positive. Lanp-1 staining on cell |ines

was repeated 5 tines to ensure reproducibility.
Results:
[00217] Cells treated with cytochalasin or jasplakinolide and mAb 216 showed
decreased viability (percent viable cells) and hence increased susceptibility to mAb 216,
demonstrating a synergistic effect and indicating a requirement for functional actin in the
repair process. Cells treated with cytochalasin or jasplakinolide and control antibodies

did not show a decrease in viability. Data from one representative experiment is shown

in FIG. 6B. Similar results were obtained from three other experiments.
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Resul ts are di scussed from experinents where baseline
Lanp-1 expression is 5% [00211] Nalm6 cells exposed
WO 000606206 for 1 mnute denonstrated a dramat PCT/US2005/039762
increase in Lanp-1 staining, but cells exposed to
i sotype control or cells with notreatnment did not
increase their lanp-1 expression. Lanp-1 exposure was
[00288] SOTRAB ISt dells RitheRe Ehspklindibiiés AcQBTD-ZEIO and Ac-DEVD-
(mature-B) and Reh by FACS and epi-f]uorescence (dat
CHOriibd nefredign pell wiebibita iedisaiingghatithe wechagjspsolgell death is not due to
ano isgultaneously assessed for each sanple by Pl uptake.
POP&P1 s remai ned PI negative at 1 mnute post 216
[002 3 po Tt refudd FiRher lsapgorilths madchamgn afi dntitiody pidriced weld

al so nmeasured at different%éi me poi pts post mAb 216

mempsane $iopRding saysed by expFE! %Seém\g]é?fﬁiﬁ' event with the
bri ght est staining observed at 30 seconds of Ab
exposure, dropping gradually in the next 5 mnutes
(FIG 5A). Cells renai ned IXamplgdti ve during this time

period. Pl _uptake was denonstrated after, about 5 .

i RGBT iwdpgedmpmbraii dheies SASPARR do calcium
[002%61- % I@%&“ex@@}%sﬁs BESSSB I¥E ARG tB®k AR dagerdeninced

y

upt ake. [002 :ﬂ Menbr ane di sr ulpt_i on_neasured by
phenpaleners@MiykkaTR, andd Is Meddeil 989 G Riphd3bo(Bde BiAg Q. ef

in El _ ATP . | .
LR A AP R AT oo
wouﬁ?@%ﬁs@t@d ?ﬂcﬂﬁ&nﬁi@éd arﬂﬂ;ﬂﬂh&l@lciﬁ?tcoﬁditi&ﬁs. i heudtedisvigildtylof
r rel ease increased, suggesting menhrane e
Nalnr§salls when Fetied Bithdvadii4al Faduss é’H‘gbsAi“r*’&g’ APt %gnﬁg and 12.5
ng/ndt Q§ﬁceﬁ§%i%%gél%<{f§k@ B Bg/tnlﬁ%gs 'Eé@t%? % B8 PE&ERS& dfnedia with and

measur at may the resul't of "cell lysis and
withowtealdins. Asahowe gr Blle $A, kell viabduy detr#dbBd sighidica{TiPin the

el ol L PELLet | xalusted U epic. ol

treat@cg %&k‘%@é@&ﬂ ARbERLs Sryﬁooérﬁ’i’ﬁb_ﬂi/ B nol BEow ¥ PEeNkLE irtédiBGhsility in
0 6 were apparent wthin 1 hr of” exposure.
the fr&62deddr abheme of esluiuts GdwpBsel dines, O LyRdndR @ also showed a

. _.Jjredi at ed. nenb d [ i.red t
st fE G ] ORI PG EoFRSTBER TS GRAITT (PPt arS PR ury by
nmechani cal or physical wounding, indicating that nmAb

216 treatnment results in a cell wounding event simlar
to any other |arge nmenbranExampledtion. Cell wounding

by an anti body h r f'ﬂ)% ved. The
menbr ane danmage ﬁp%f E\é(gsﬂlldnﬁ{%ln%/ rogé.eal ed as

i nternal nenbra \ 38R g?t)?lﬂ '91 ]h% $l pid
[002211] aYPleatnbint withBYefoltih AT )ik RRowi to result in release of golgi-
associated coat proteins, redistribution of the golgi membrane into the endoplasmic
reticulum and a block in secretion from golgi apparatus (Klausner, R. D., (1992) J. Cell
Biol. 116, 1071). Newly formed lysosomes are not generated in BFA treated cells, thus
providing a condition to test their requirement in wound repair. Therefore, the ability of

newly formed lysosomes to aid in the repair of the membrane wounds induced by mAb

216 cells was tested by treating cells with BFA.
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exposure to mAb 216, attenpts to reseal failed and the
menbr ane becane perneable to both PI and ATP. In
w@odaeswmi t o mAb 216, ot her anti-B-cell VH4-34P€ntsmes039762
| gM mAbs nedi ated sim | ar nenbrane damage and i nvoked
a simlar resealing response by |ysosones. Exanple 2
Repair of mAb 216 i nduced nenbrane damage i s dependent
Mefidgkunctional actin [00215] As discussed by McNeil, P.
(2002) J. Cell s&d. 115, 873) and others, nenbrane
[00232h nd Brefpldim-Aj \Mmhteaechﬁomrsmapemm qﬁﬂs) CeXslé8 cellgml) were

nee Vi B o B0 o b s BT AR VUL AT 2ige. Contol

sampBds Wt ey A6 ahRinidiolf IDMSO Récse bdiah Ra’&f&ﬂﬁc {C I8 bwlele then exposed
pol yneri zation, and the effect on the repair of the

to 2§mfméb%éﬁacmmm@opnwnmdz%ﬂM§mm§/sed Cells

were treated with cytochal asin or jasplakinolide, two
agents that have opposite effects on actin
Respdtsy ner i zati on. Cytochal asin depol ymerizes actin into

R e G T AR M—
L AT ENSIOL B SRSy Bt

BFlQhada obaffastion twasnabﬁttﬁ Dﬁmﬂlsftlreaml Stitinenanbtantibodies. This result

| .aki nol i d was obt a ecul ar. Probes
denl(ﬂ@éﬁ%tﬁsetha@fm PSSR Vi 1158:%@/ Seastieghat Agvly
gen@i‘été@ﬁ%?@h@e%@fe%e@%&*y%ﬂn&&gfﬁlg E‘é}fam AR ormRuld ﬁﬂ@wal and

I m6 cellsé ls/m) were treated
mt@gm}hof 1mAb 24 kiwwindde B(@llrigws.nThis respitdhurafustbencopbirms that mAb

o B3 BRSO 0 BT gy My o

utiliingl Ivedseial AuTvSh e ?ﬂ‘dﬁ@ MEhBraf@t When By @nkfktion € hddtional
were then exposed to of mAb 216 or control

Ab
lysogappeaisdnlipeead by Bﬁ%\ﬁl%rypﬁﬁﬁwws RGNt be ad¢quaierty magalpinscell
wa%%gpted wi th cytochal asin or jaspl aki nolide and mAb

"showed decreased viability (percent viable cells)
and hence increased susceptibility to mAb 216,
denonstrating a synergistic effect and indicating a
requi rement for functional B¥amplesn the

Synergistic B cell killing with vincristine
[00224] Enhanced cell killing was demonstrated when mAb 216 was combined with
chemotherapeutic agents, particularly with vincristine, in cytotoxicity assays directed
against B cell lines. Three cell lines which have been derived from ALL blasts of
different genotype and phenotype, Nalm 6, REH, and SUPB15, were incubated with mAb
216 alone or in combination with vincristine (VCR), for 48 hours at 37°C.
[00225] As shown in FIG. 4, and Table 1 below, these results show that at low
vincristine concentrations (0.2ng/ml), no cell death occurred due to treatment with
vincristine alone. However, when vincristine was combined with mAb 216, the
percentage of B cells killed more than doubled, demonstrating a synergistic interaction.

The cytotoxicity of mAb 216 for B-progenitor lymphoblasts, alone and in combination
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repair process. Cells treated with cytochal asin or

j aspl aki nol i de and control antibodies did not show a
walewsesel i n viability. Data from one represenp@r/USm®05/039762

experinment is shown in FIG 6B. Simlar results were

obtained fromthree other experinents.[00218]

I ncubation of cells with the caspase inhibitors

witf\GiehfolidridyCnaRes As HRYBHPpRintsing teabhtSor Gfiter immunot?erapy

viabi lity,” I'ndicating that the nBchani smof cell death
studies inohildhwedtAd lapopt osi s. [00219] These results further

support the nmechani sm of antibody induced cel

menbr ane woundi ng caused by exposure to these

anti bodi es. Exanple 3 Repaigxagipl@sAb 216 i nduced

menbr ane damage i s dependent on cal ci um [ 00220] Since

exdeyhased cptotoxicisy ofmmAB 316todhaell Enesdbyscheapethprapeutic agents

o229 EARMBIERPOr AU gl B g s
ageﬁtib %gﬁ%sﬂedcgfﬂre&@] linefi %ﬁcﬂ%&beeﬂ@lﬁfd m?n!é\ﬁ_ﬂlmmmt?js biydifferent
and repaiy o e s tested i ciu
genpiyge ARRSGHPEI NEdF B %ﬁﬁc%ﬁ% wore opied YRGBEAP 25
alo%;%sl}ﬁ L:Sﬁqnﬁgln%%%ﬁ %vi%%ﬁsﬁﬁ@%\@RWdﬁﬁ&Mcﬁ{%i\%, AL Haginase

at 50, 25 and 12.5 ng/nl concéntrations;
(ASPRY. ¥ofdhe Bimathedapeutimsiges when isedtin eombawbioe withfmAb 216

i.a Wit d wit.h | ¢j As shown.in FlG. 6A
ros 1 o b AFgren o P onir Tt Ve Smd Port e it
cheBlotedpSi dRAD RU6 GRInb NI der, Gid CIniTh s JTeERSSERY withinAb

the wound repair. Cells treated with control o
216awiasi thedd icEitcagioupgesiingmdymagnitude of eieirxigHy ted Aragsynaigistic

L1 viabi Lity | , _ o .
corfiieed St bappdt et Rt RS By Y B ORREToR o B P hone

Theéiehilisalie bRedRabH TablEY belb@X iThiete/rebultsGRhnstiate ealanced
conditions (data not shown). Exanple 4 Repair of n%
cytatowicity a{imdd Fninthnaresensa gecheanaissaniylin LEEHS A REE Abi§at
. T : . . :

oAb 3¢ SRR AL b SpRLElSh LB SiEandsBos
othpwadedinpermeabid ctemdihdraputio hgdnteacgedsgo thesdbiriateeior.nt o
the endoplasmc reticulumand a block in secretion
from gol gi apparatus (Klausner, R D., (1992) J. Cell ,
Talded} In pitgp cytotoxjcity\efmab2 Lo HeepmBingtoppdth.chempiherapeutic
agegiéerated in BFA treated cells, thus

Cell line/ Incubation = Treatment Live cells x 10° % change in live cells
time
Nalm 6 48h control 13
mAb 216 5pg/ml 10 23
VCR 0.2ng/ml 13 0
mAb 216+VCR 6 53
Nalm 6 48h control 8.2
mAb 216 5pg/ml 5.6 31
DNR 5ng/ml 4.3 47
mAb 216+DNR 1.5 81
Nalm 6 48h control 11
mAb 216 5pg/ml 7.1 35
VCR 2ng/ml , 5 54
mAb 216+VCR 0.28 97
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providing a condition to test their requirenment in

wound repair. Therefore, the ability of newy forned
woOymossses to aid in the repair of the nmenbranECTMOSIVAT039762

i nduced by mAb 216 cells was tested by treating cells

wi t h BFA. Met hods: [00222] Brefel din-A was obtai ned

fromSigma. Nalm6 cells (I X1 O6 cells/m) were

Nalbd €aged Wi th BpgbR5 mo/m ) for 2 hr jat 37C before

treatnent wt MB/E%% /mfcontrol sanglies with 57
equi val ent anopy %/ O were set ipnp parallel. Cellg;
2t1% g

vvere then expos of mAb 21§ r control Ab 73

anabyzed—b Wy tofety—Restlts—-602231—#As
E[ % in FIG ‘é’éﬁorhe c? L vi abi | i tygﬁer cent viable
cells) was dedPéhed The conmbi nati*¢h of BFA and mb{'ﬂ)6
216, denonst raYCRgZD@/@ nergistic efféet on viability.380
BFA had no ef fedb 2@ tHERvi ability of4éells treated
REHWi48h control asitobdi es. This result Idenonstrates that
menbr ane repaimAbae 6lflpeaked by BFA, sldggesting that 15
newl y gener at edCRyaR#HANMES are necessary for nmenbrane 40
repair and themggmli6muv¢Rs,urvi val anggntegrity of mAbh3
rREA R wounded B-gglhbbi!ines. This resul 94 hus further
contirns that 3665 grates nenmbrgpe wounds on B g5
cells, and tha ﬁ% S attenpt to6pzatch t he wound 35

utilizing Iyso 6J#JS|on_ with the 0‘. menbr ane. 75

ANen aya AFajala ',I‘.e‘- ‘4 .- v
SUPHHiSbP8led by BRORITO{he repair process 5n:"laly not be

adequate to melAa} e /Ml vi abi | | ty. 3¥anple 5 29
Synergistic B ¥R 24g/mling with vinc&tine [00224] 45
Enhanced cel | RNR 4mgfmhas denonstrat 8d4when mAb 216 91

was conbi ned wniAb Zitern®idRer apeut i ¢ adent s, 50
particul arly wnAb ¥MigEeDNR i ne, in cypggoxicity assays9o?
SUpigecAigd agai ngdntB1cell lines. Threesxell |ines whi ch

genotype and p Q irn 6, REH jzand SUPBLS, werg7
i ncubated with eor inc ination wth 60
vincristine ( ours at 37C. [00225] As

shown in FIG 4 and Tablg 1 below, these results show
VQ%%HC&SU%JMR#QW@WM@% SERNASPAIZNSSS (0. 2ng/m ), no
cell death occurred due to treatnent with

Example 7
Density of mAb 216 receptors on B lymphocytes

[00227] The density of the surface receptors to which mAb 216 binds on B

have been deri %q)jlréo%u L blasts of i fferent

lymphocytes was determined using standard procedures, as described briefly below. The
pre-B cell line Nalm-6 and human splenic B lymphocytes were utilized. Briefly, MAb
216 was conjugated to fluorescein isothiocyanate (FITC, Molecular Probes, Inc.), and
absorbance of the conjugated pure antibody was measured at 280 nm and 492 nm to
determine the ratio of fluorophore to protein (F/P). The amount of FITC per molecule of

216 was calculated using the standard formula.
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vincristine al one. However, when vincristine was

conbi ned wwth mAb 216, the percentage of B cells
whdobmseenor e t han doubl ed, denpnstrating a synPe€TUS1008039762

interaction. The cytotoxicity of mAb 216 for

B- progeni tor | ynphobl asts, alone and in

conbi nati onwi t h chenot herapy, mnmakes this anti body a
[oo@zsa m gieng “reﬁéﬁa@ﬁuatécpwltﬁ iHckdd8ing i ORMMGEHGH épabn?igaeed%ubad

chi'l dhood ALL. Exanple 6 Enhanced C%tOtOXICI i NAB
andzla.lwlwcbcegs oesire analynsd ubylgélvé\mtth@m_spe h¢ amewyd i gnfilpplyzequired
to rgac}} gsra%uragho é)str{gc):(olggeu tIIJsm% uo?e\:,\sllg prc';'E? n %P%ptécgtﬁgﬁnlolecules
of teé s'6h Itl@dbdﬂ%‘ﬂﬁ’a@@ﬁ@redﬁfcum N AL dllshb@s fsarlto express

di ferent genot pe and phenotype, Nairn 6, REH_and
recenips b2 Aoty of geeis e 0 iPeRtarmBer el aarl splenisB el Were found to

W/

expf TR ARk oD Seh ey bl RS YoM el PRI el surface
Thesl damﬁiﬂimra@ arrhlac tcathose shsetved fardbe expresomn D8 om Twictlh The

din r eat er, ree.of cytotoxicity.
ool QA HieASaeR 61l ks HeaPoSkame sk G L MECeib AE A Ens B
celldPb 216 alone However, the conbination of vincristine
wth mib 216 was nost efflcaC|ous resulting in a
magni tude of cytotoxicity that was synergistic
R onpared to the anount of cell killing induced by
g vincristine or mAb 216 alone. The results are
presegiigdn] O aﬁ@Bh@shﬂeyheAO\oQoo“ﬁg esell E@$ie rscefRIMAGhsBL €
enhanced cytotOX|C|ty of in the presence_of
assedietint ¢nastapisuni enwgeiation of ﬁ:cmtmt sitgs foramenockmehygbodiss,”
16 tr esults in perneabilization of the B
Cy%"? ‘&ﬁh F%g&s ot herwi se i nperneabl e
ch eﬂohhpwamuﬂnﬁr ageabsonAITEIgml. och@@hgamoﬁto@anmodles

LU MO I B L A G—

T T S NG A

coly@Rtidn2ng/ mi 13 0 mAb 216+VCR 6 53

Example 8
The epitope for mAb216 is associated with the cytoskeleton

[00229] Cell surface receptors can remain associated with cytoskeletal structures after
specific ligand binding, after cross linking by lectins, or in an unoccupied state. An
association between the receptor and the cytoskeleton can be investigated by assessing
the proportion of receptor that is not solubilized by non-ionic detergent NP-40 and
remains associated with the insoluble cytoskeletal matrix. To determine if the CDIM
epitope of B cells is associated with the cytoskeleton, the co-localization of mAb 216
binding with the insoluble cytoskeletal matrix of B cells was investigated using

fluorescent and radiolabeled antibodies, as described below.
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Nairn 6 48h control 8.2 mAb 216 5ng/m 5.6 3 1 DNR

5ng/mM 4.3 47 mAb 216+DNR 1.5 8 1 Nairn 6 48h control
wQa 20060826206 5nmg/mM 7.1 35 VCR 2ng/mM 5 54 mAb PABHYIORS/039762

0.28 97Nairn 6 48h control 12 mAb 216 5ng/m 5.1 57

ASPR 0.8U mM 9.2 23 mAb 216 + ASPR 3.2 73 REH 48h

control 8.6 mAb 216 5ng/mM 4.6 46 VCR 2ng/m 4.2 86
Methtds216 + VCR 0.45 94 REH 48h control 13 nAb 216

/ I’ll 15 VCR an/m 7.7 40 mAb 216 + VCR 0.9 93

[0"2@& 4BRITe ey pete lgbelpghat S Wity bietinglaidaBABIPR @ vt FITC

co e R T TG 98B Sty TG BRaf Bl e Vs
twiag, @l r@suspended in an extraction buffer containing 0.5% NP-40. Cells labeled
with biotinylated mAb216 were washed twice and then stained with avidin-FITC, washed
again, and resuspended in an extraction buffer containing 0.5% NP-40. The NP-40
treatment strips the cells of the detergent soluble membrane proteins, leaving behind the
cytoskeletal matrix and intact nucleus. The intact stripped cells were analyzed by FACS
or fluorescence microscopy.

[00231] MAD 216 directly conjugated with radioisotope *Iwas incubated with the
pre-B cell line Nalm-6 (1 x 106 cells) for 15 minutes at 4°C. Following multiple
washings, the cells were either homogenized mechanically or the membrane proteins
solubilized using 0.5% NP-40. The material was then cenirifuged at 6000 x g for 15
minutes and the distribution of “’I-mAb 216 determined in the sediment (which consisted
primarily of the nucleus and associated cytoskeleton) and the supernatant (which

consisted primarily of cell membrane and cytoplasm).

Results:

[00232]  The fluorescence of antibodies binding the membrane associated antigens
CD71 and CD19 on Nalm-6 cells due to FITC conjugated antibodies was abolished
following this exposure to NP-40 buffer. However, the fluorescence intensity of mAb
216 bound to the B cell ligand did not change following detergent treatment.

[00233]  In addition, most of the '~ I-mAb 216 (80-85%) was found to be associated
with the nuclear/cytoskeletal fraction after sedimentation. Very little mAb 216 was
found in the cytoplasmic fraction where the majority of the membrane bound proteins are
known to fractionate.

[00234] These data demdnstrate that the anti-CDIM antibody, mAb 216, binds to an
epitope that ié associated with the cytoskeleton of the B cell.
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mAb 216 + VCR 1.5 50 mAb 216 + DNR 0. 38 92 SUP B15 48h
control 5.7 mAb 216 5ng/m 4.3 24 ASPR 0.8 Um 3 47
wWOoRiweAiB4tr ASPR 2.3 60 VCR; vincristine, DNR PCT/US2005/039762

Daunor ubi ci n, ASPR, aspargi nase Exanple 7 Density of

mMAb 216 receptors on B | ynphocytes [00227] The density

of the surface receptors to which mAb 216 bi nds on B

| ynphocyt es was det er m ned j t andard procedures,

as described briefly belomgﬁéwgg%?e-B cell line Nalm6
and hunan Jikeaytatoicity ophoidy2ksis wehancetliby aesslinking

0B SR R4S o SR RS g e

stait S AhH G AitY hsdebn &P (hi&t Bk Ms?asﬁaﬂﬁm@@&i/oﬂ\tﬁé amount of mAb
measured at 280 run and 492 run to deternine the ratio

216gfresenty oFlsppewnt 06 mgkto? K needqdinip)achire S QYrond 8084 vigbitity in Nalm-

oSS PAESHEh ARG P SR L0 LR

is shone #NT4bd¢ 1 xpedss@binjagedras amiiod9ayquard tb alteeeckhe Eﬂdl@ated
re anal yzed using flow cytonetry. The anmount of

level of CHSEAKIGIg A dderniiped %Bhe@ré{tlmoateﬂ&n was recor ded.

[00%%54]"9 T;h@& 1fe% HE' RRFREMP R Sd1 f'v1§lg:f ﬁ)w LRbliffudnig by the addition
nmol'ecul s’ of receptors on t surface wer

of ccabssilihaing dgertighere 6 seceinﬂsry\mnbocf}ma]mdh bmde quﬂfmIgM As shown

recept dens of ab 106 rece
bel{sgy 16 AR PEAPOSHELT SenERcsa At VP IekpIboLmAD 216 such
that &fi¢ HM@ ﬁ§m§€h ﬁntij&ﬂ ii§ %qﬁfre@t@%ﬁle@‘e §6|°A))%eﬂl%at'h5(§@%t\9£bﬁhty) and

per” cell on the cell surface. These densities ar

onls; |6ﬁ%| aarmuoh antibsdy slys@rixeddo ﬁdnexterﬁé)‘ye gqll dsadh (10% ma@ﬂusy)on the
6 ce line are ut ...
PregERES ah ORI o Bar Gere G D S grL AP o B dditionsl
nglﬁ &Y Sthe RefiIER B urthce BoéfiBbontpl@Nd dAHASRIEY Poll Rounding
2000) "Cell surface receptor anti body associ ation

andisiisetint s and enuneration of receptor sites for

nonocl onal anti bodi es, "

Table 1: ED50 and ED80 values of mAb 216 with and without crosslinking

With secondary Ab

ED50 EDS80
Experiment #1 697.644 257.944
Experiment #2 647.524 214.164
Without secondary Ab
Experiment #1 1036.346 576.345
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Cytonetry 40(4), 316-26. 2.

http://ww. drnr. conf abcon/ FI TC. ht i . FI TC conj ugati on
wo@tooansichodi es. 3. PCT/US2005/039762

ht t p: / / ww. cyt 0. pur due. edu/ hmar chi v/ 1995/ 0979. ht m

Antigen density. 4.

http://iacf.bsd. uchi cago. edu/ Fl owHone/ Pr ot ocol s/ abconj

ugate. ht m Anti body conjug anpl e 8 The epitope

for mAb216 i s associ at ed mgkhﬁ@%ﬁﬁ% toskeletonnkmgzzg]

Cel | surf adhercytndptioity of pxAly 21feis enhareedi iyt exrgsshi

cyt oskel diwtlthe bytoutxit)mf Ritwem is peteéerlianced byrdosslinkingg,

00841 o Thad Heesatapre sl cond IR RTTIRART FpDerLys

cells a8 %58{@&&’951‘3@?1 DRiniV &RV SRS hs R s ASRPSL A 178 %ells) of cells

proportion of FTeceptor that is not soI ubi l'i zed by
treaumwnbmA:b 2t wrdgeiB8.NPCE A y8 dlly @rml%ssebldgﬂ)ﬂvateettﬁawdtqvemlght

o B Al RSB o Bt L Bl L

SecoHi A laﬁdﬂ%d@zrts ,ngEWa@ add¢aca theZabprdptiatd safif¥les 361Dy G dhd gnti-IgM).

with the insoluble cytoskeletal matrix of B cells was
Cellswerstvaghede desusionged 1%%1@% Eppdivgn gontaiging Rlpandapalyzed on
| ow. Met hods: [00230] Nal m 6
Facggafnl ?e\?\ller%ie’r g et%g%%zgg%gt%&étsh bi otinyl ated mAb 216, or
with FITC conjugated anti-CD71 or FITC conjugated
anti-CD19. FITC-| abeled cells were washed tw ce, and
ResWtsyspended in an extraction buffer containing 0.5%
00258140 vtk oend @pak Ieabh Q4rhil¥ At SEwIMR 236, Ve RS sh
[ ]ﬁed lgﬁ\j\/l ge aqz %%Inv\é/bst alane wﬂtﬁ avi di n- FI TC, mgh%vgnm
FI@@a ithre, Vldnlityr(rfstﬁﬁfptfmisﬂthh narantibadyaconton), bud fath the antibodies

nt 9% NP . 40 tr.ea men strips the
C2B8HEBE A1, e ERs SRineG Nentraie iioRlie R doh of
theb©RY¥dtentd 8iMisad sicher aut (%%’t@kl@ityﬂn ﬂﬁ@fabéeiﬁc@ﬁﬂcdﬂiﬁléﬁ%nt or effector
nucl eus. The intact stripped cells were analy

CGIEA%Ab ﬁ16 kmdn@@twﬁbeutrmmr@wmpbogmqu llﬂmbfl@lbty of about
e e R R

resdfediinRUtigsi1iBtofaly dut 209:ng nul ti pl e washi ngs, the
cells were either honogenized nechanically or

[0038%br aFhespresulés ¢rmansiratsia siguticans ppgneersont Npcﬂetoxn%{ of mAb
21 %%th@ﬁ%ogﬁg&s SR hdiHAE Lkl BOAR nTby Phtut B its

pentameric structure) which is due to additional crosslinking that occurred in the presence

of the hypercrosslinking agent, anti-IgM.

Example 11
Dose dependent cytotoxicity of mAb 216 to splenic B cells and a B cell line

[00240] Titration of antibody into a cell suspension of Nalm-6 cells or splenic B cells
(at 5 x 10° cells per ml) demonstrates the dose dependent cytotoxicity of mAb 216 to B
cells. As shown in FIG. 8, as the amount of FITC conjugated antibody is increased, the
amount of fluorescence detected using facscan increases rapidly, until all cell receptor

sites are saturated with antibody. The binding curves of both cell types appear to be
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m nutes and the distribution of |-mAb 216 determ ned

in the sedinment (which consisted primarily of the
woe@bes4nnd associ at ed cyt oskel eton) and t he PCT/US2005/039762

super natant (which consisted primarily of cel

menbrane and cytoplasm. Results: [00232] The

fluorescence of anti bodi es binding the nenbrane

31mﬁ§15 gﬁllnﬁftt% et g r&?ﬁllby t#e galﬁpgc%ceﬂtri\t@nmf@nﬁ%dys I8 ever,

FI TC coOnj ugat e di es was abol i shed fol "'ow ng
the tlhpesldmorf ek viabilipon On Al Edreentritinerasies sighigicantly between the

fl
ool PR GroG FRPRP. X ARG ROy WiRAG! it gemieri B gl fiiit
V1a151ﬂ%2§’§a]bohﬂ6% i éfsastNEim-BfcellH gt the BN ok chtBioB ¥ antibody

was found to be associated with the
exbihitt wiabilidy pbeidslebewt |42 aEhip amontral @nghcuiyné Aefdicieghto provide at

lea%Y Gt ele Ifcglﬁ \&%%%gg‘?c% ﬁl% @ot%né@llj rc]‘f'?b?l\ﬁlt gb?to r i QPRS- d6 cells, and is

Ion € ngj ori e boun
clogbi ®c§ £ifins feldexka3e Vot th@sﬁldfrﬁc Bimilat At aﬁ;ﬁ@ﬁﬁ‘ﬂa}elﬂ' e gue/nallensibody,

Spl65H Bl S50l § ABHEY Oh 0w 45 SHLF AU Crfel BBt a viability of
onl%%ﬁ%%ﬁt PllisOthe H6e1 B d)‘fe ekhlgﬁ%??alt& sﬁsc-gﬁﬁ% t%tlé?ﬂ g'v?ﬂr/]h the

6" 1S’ enhance Ccro nki n
CDivit bindiay tanﬁlmdydh&ymatﬁlrmﬁhylﬁmﬁodytEsJ\Mggeﬁmgehdt memdsstw B cells

eval uat ed i stai ni.n d VI ity assessnent
are MIE SRSGEPYY @Wz%élmgsvylt%w b B3 iz‘ﬁ‘ﬁﬁsamoum of
mAb 216 present. The anount of nﬁb 216 needed to

achi eve 50% and 80% viability in Nalm 6 cells with
and wi thout a crosslinkingExammled? secondary mAb,

€e.g., sho

cxor eso A e BB ATE W Rena S P ATt AP Bic mivts,
[00RBE| | MEHi€ PR T HeseadscAhti siydradyood intan m AB 206 ek Ferfefinddyin

Pl entry 1nto cells. [00236] These results denpnstrate

aduligavitheisiapsed emyefrpetory B-pagcgesor Afllld@mé@anmnkym@ fing dhe 3ngintumor

act%ty%%%&’li%ié ?)‘thﬁ%h@ ?&ﬁneﬂé?ﬁ ﬁh?sesi%gﬁig ﬁ{&’tﬁaagg g%’ ﬁ%)blolo gic
actﬁfﬁty&)f M AlS 21 6 ikpatignis geth reipbansrasiradierycAdLot Batienitd yadafreviously
216 such that only half as nuch anti body

i S
beernéaqﬂqdéaulﬁleleaiemw%h orisENG askRast o a(lse%dwga%%ﬂinfﬂ%progrm but
h BRI %h RaYdt Uyihedstin® tRARAEY Sras not

acg % el F rg Iggtg}ﬂa g’%ﬂlhl | ty lliﬁ 1tee(rqfe 1pr essélnce 0 s o
eﬂbﬁn&sbrmmmmgmhﬁhmﬂﬂmwcoﬂﬁe crosslinking agent appears
to provide additional
Antibody administration: Day 0 and Day 7
[00242] The initial dose rate at the time of the first mAb 216 infusion was 25 mg/hour
for the first half hour. If no toxicity or infusion-related event occurred, the dose rate was
escalated (25 mg/hour increments at 30 minute intervals) to a maximum of 200 mg/hour,

to a total dose of 1.25 mg/kg.
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rigidity to the anti body-cell surface receptor conpl ex

to enhance the cell woundi ng and/ or death. Table 1:
wEDBo/0sasdl EDBO val ues of mAb 216 with and wi t hPC/US2005/039762

crosslinki ngexanpl e 10 The cytotoxicity of mAb 216 is

enhanced by crosslinking but the cytotoxity of Rituxan

i s not enhanced by crosslinking [00237] The in vitro
Dlsgéfs%%%zfﬁ(fu?/ iR PR InAchRinftidls 258 (RITUXAN(T)) 0

s was eval uated using Pl staining and

[0024Hbi [E]atly responsstneraypeascenforined en wlyl 7s priof toqubdesding with

treated. Wi h 216..a 5 .x.105
the SiePPg AR Yo Eiotne SRS TR HE Sroricspt frehga iy
confideRo@ M thodidyridtihet he absence of conpl enent and

effector cells. Secondary antibody (5 g) was added to

the appropriate sanples (anti-1gG and anti-IgM. Cells
Chewothevggshed, resuspended in staining nmedi um containing

and anal yzed on Facscan [ | re pt at 37C at
00541 £ Nindii AL PEH2 %ﬁewgmﬁreﬁqsg ‘?Euor&ﬁ?gya Pu@yto
iniﬂalﬁnggggb?gpmba&ye shown in FIG 7. As shown in FIG
7, the viability of cells treated with no anti body
(control), and with the anti bodi es C2B8, anti-IgG
allﬁéi-lgM and C2B8 + anti-1gG was simlar, indicating
t none of these treatnents caused significant

[00245]0t Pstichtk YrehtBd Wi ARE N6 8loak sEaidl £a&Mdas in BIHE EI1R%wing the
ls. MAb 216 treatnent w t hout secondan% ant i bod

mﬁrse@mfia@abpdw aPajicatsisubsequertilydrratad wibvthe cambination o6 ¥caistine

o BSFENRLS AL 8 AR B L g P

grabﬁl@ﬂ%gﬂn HFIBSS e Ar8 WiB, s Agenmiadicat thealags ghadri@dnition of mAb
enhancement in cytotoxicity of mAb 216 (an | gM which
%&é@e%@é’%lﬂ%"f% Vangsising.y to crosslink antigens by virtue

t
[OOQII : t Sl’gﬁgﬂ[ﬂttlaﬁ%gél %%{tﬂn gé ?E@Q b1 ﬁﬂ) hgllé?blhgd and bone marrow,

at occurred int resence
ancbef r1$1hg WiBGeounto §I§rbatmlen1ng1t]a@éﬁ tmg/hg AL Malcﬁzan&mﬂted irfla

Dose .de nde yt oto [ 216 to s ic B.
g dectRrean WREIEPERS Hl otisaoiVRE Pk S Reaed sty o
gre%ﬂe%% ﬁ?ﬁ 108k BE PePRINS ITeBatREntNHIIN 8568Y/ks nXb23Blif BbBbBation with
Vincristine at 1.5 mg/m*/dose IVP resulted in a dramatic decrease in WBC. The results

are shown in FIG. 9A.

[00247] Patient 3 presented with 90-98% blasts in peripheral blood and bone marrow,
and a WBC count of about 40,000 WBC/ pL. Treatment with 1.25 mg/kg mAb216 alone
resulted in a transient decrease in WBC count, and by day 7, WBC counts were elevated
again. Treatment with 1.25 mg/kg mAb 216 in combination with Vincristine at 1.5
mg/m?/dose IVP again resulted in a dramatic decrease in WBC The results are shown in
FIG. 9B.

[00248] These data demonstrate that the combination of chemotherapeutic treatment
with mAb 216 results in surprising and synergistic efficacy in human patients suffering

from ALL. It is demonstrated that WBC become more susceptible to treatment with
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(at 5 x 105 cells per nm) denonstrates the dose

dependent cytotoxicity of mAb 216 to B cells. As shown
WO n00k82648, as the amount of FI TC conjugat ed ap€CT/DBIIP5/039762

IS increased, the anount of fluorescence detected

usi ng facscan increases rapidly, until all cel

receptor sites are saturated with anti body. The

chemgﬂ.; Db O CA¥M RIS o ROStherBlith IAILSI ABPQAL: shiBleh@Bdhck@fations

NI DI ting saturation at roughly the sane _
of thecapibedy, eaharsingihe gffidabiooftreatoomrts with adddiogaldwaetiesapgptic
cell viability on mAb concentration varies
ageNtE; gni ficantly between the cell types. For exanple, at
approximately 5 g/m anti body, splenic B cells exhibit
a viability of about 65% In contrast, Nalm®6 cells at
the sane concentration of antibody exhibit a viability
of only about 42% This anount of antibody is
sufficient to provide at least a three fold excess to
the total anount of CDI M epitopes on the Nalm6 cells,
and is closer to a five fold excess for the splenic B
cells. At approximately 10 g/m anti body, splenic B
cells exhibit a viability of about 48% while Nalm®6
cells exhibit a viability of only about 30% Thus, the
B cell lines exhibit greater susceptibility to killing
with the CDI M binding anti body than mature B

| ynphocyt es, suggesting that neoplastic B cells are
nore susceptible to killing wwth mAb 216 than mature B
cells. Exanple 12 Efficacy of mAb 216 in patients with
ALL in clinical trials [00241] This phase | dose
escal ati on study of human mAb 216 was perforned in
adults with rel apsed or refractory B-precursor ALL to
prelimnarily define the anti-tunor activity of mAb
216 within the confines of a phase | study; and to
assess the biologic activity of mAb 216 in patients
with relapsed or refractory ALL. Patients had
previously been treated nultiple tinmes with
Vincristine as part of a multidrug treatment program
but had becone refractory to treatnent with
Vincristine, i.e., Vincristine treatnent was not
effective to reduce | eukem c bl ast counts. Anti body
adm nistration: Day 0 and Day 7 [00242] The initia
dose rate at the tinme of the first mAb 216 i nfusion
was 25 ng/ hour for the first half hour. If no toxicity
or infusion-related event occurred, the dose rate was
escal ated (25 ng/ hour increnents at 30 m nute
intervals) to a maxi mum of 200 ng/ hour,
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to a total dose of 1.25 ng/kg.D sease Eval uation and

Phar macoki netics [00243] Early response to therapy was
w@eoboszsed on Day 7, prior to proceedi ng wth PEEUS2005/039762

second anti body infusion. Patients received the second

dose of antibody in conjunction with Vincristine.

Chenot herapy [00244] Vincristine was given at a dose

ngﬁT]IS% lyg%f,%q se VP on Day 7 prior to initiating
ose #%o antlgbody. Resul ts [00245] Patients treated
with mAb 216 al one showed a decrease in WBC foll ow ng

the_ infusion. of antibady. Patients subsequently.

L r et Bef R PROLBHE RAEF A PTR0R NP e AP perp palgvalent
agehlp HAEBinas 104 BigHTApldsSedIRASARR dnfighBbresdit 08 hddirfac8bea cell,

presented graphically in FIGS. 9A and 9B. Arrows

whetei said eclk swefagagriigeh inerspeinted mathithaicpskelborpaBthe gell.h
and without Vincristine. [00246] Patient 2 presented
with 90-95% bl asts in peripheral blood and bone

mar 2 0Whe aovdpasitidrs oN@aMBL wigdisih thelfodatat@n bgamt ihanlamdbody.
nmg/ kg mMAb216 al one resulted in a transient decrease in
WBC count, and by day 7, WBC counts were el evated

agakn . : b t t with
1.25 %?ﬁ%ﬁﬁ%@ﬁ%5fﬁﬁg%%§?ﬁrﬁég | %ger W tﬁdﬁsﬁc@rl stine at
1.5 ng/m/dose IVP resulted in a dramatic decrease in
WBC. The resul.ts afe shown in FIG 9A. _[00247] . Pati ent

3 pfedBaceyroiition obclaigyd pyhessa herellsurigerintizehiviog GNYL

epiRPRDrERAL Mhe MR B GRUNt of about 40, 000 WBC/ ni.
Treatnment wth 1.25 ng/kg nAb216 al one resulted in a

transi ent decrease in WBC count, and by day 7, WBC

count s, were el.evat again., Treatnent with.1..25 ng/kg ...

b2 TB° FRGTT AL 1B P RRET S AL o g2 afht bbviding
cro¥BHnRd Be poliv e ddehtaBs! iR tb the%i%[l? fé%ﬁﬂe@sed%@ll SaFhe

in WBC. The results are shown in Fl 9B. [00248]

antigradecsgait o the pwaceraditiee ¢dllat t he conbi nation of
chenot herapeutic treatnment with mAb 216 results in
surprising and synergistic efficacy in human patients
suf semhBdomposition of claim 5, wherein the crosslinking agent is an antibody.

7. A composition for augmenting cell membrane wounding in a lymphoid cell,
comprising a polyvalent agent that binds to a highly expressed cell surface antigen on a
lymphoid cell, and further comprising a crosslinking agent that augments the cell
membrane wounding of the polyvalent agent relative to the cell membrane wounding of
the polyvalent agent in the absence of the crosslinking agent.

8. The composition of claim 7, wherein the polyvalent agent is an antibody.

9. The composition of claim 8, wherein the antibody is an IgM.
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fromALL. It is denonstrated that WBC becone nore

susceptible to treatnent w thchenot herapeutic agents
walo@eseedt eat ment with mAb 216, even at subl et P&r/US2005/039762

concentrations of the antibody, enhancing the efficacy

of treatnments with additional chenotherapeutic

agents. WHAT IS CLAIMED I S: 1. A conposition for

| ndygi c%ﬁléJosﬂfi%ﬁ’%!’f 138m WOWREHcHOthe GOIMRIrERE Afitigen is the CDIM

pol yval'ent agent that binds to a highly expressed cel
epitope present anthgemiape e§Breellon t he surface of a cell

wherein said cell surface antigen is associated with

the cytoskel eton of the cell. 2. The conposition of

cl aj i e AP RItRnlITR1AA! 7Y VM tha@essblinkdnguageanis dncayibody.

3. The conposition of claim2, wherein the antibody is

an 1gM 4. The conposition of claim1, wherein the

cel |, syrf ANt =988 ot i inds to a

R A
highlyrdxpessetiarfistsfhoepantigen peeséit okithgsuafzen vf pedliadd figther

crosslinking, of the polyyval ent .agent .that.binds to.the
COTHPIZARS/2 B0 BKHIEREER] RroEd e %SS&ﬁ]%Pé 855'&?8%‘6’&?6@ A e

surface of the cell. 6. The conposition of claimb5,

wherein the crosslinking agent is an anti body. 7. A

conpdsThé compasiticuuafivdaim 1y whetdin thepobaateniegentisgy HA-34

l.ynphoid cell, conprising a polyval ent agent that
antifiodys to a hi ghly expressed cell surface antigen on a

| ynphoid cell, and further conprising a crosslinking

agent that augnments the cell menbrane woundi ng of the,

pol Jéallbetompesition ef clainy B2, rderai theerpssilpng agait 1s an anti-kappa

ing. of the pol yyal in the ab f th
setoter piiern g Ah R PR R, T e aim Y,

wherei n the polyval ent agent is an antibody. 9. The
conposition of claim@8, wherein the antibody i.s an

| aM180 Thy Rmpositienpt §lain b TEBT SPMDTiHE ASYIPOHE AEE
surface antigen is the CD M epitope present on the
surface of B cells. 11. The conposition of claim?7,
whenei mhekempositsh bHikeing 1 2gerreinshevellanmabigagnt. 12. A
conposition for killing a cell, conprising a

pol yval ent agent that binds to a highly expressed cel

sur fiacenanbhde81i0h 8888im 98, Witdei hd MeRgRht eIl labsockibed with a
further conprising a crosslinking agent providin

neoplasialof abbdytissue slectpd fpwanene, lymphmid, %rialmtt?érvica?, endometrial,
teqc':cigu gfﬁrésl_t%g, 183116%7', gélml,lp%a’ncf(\egs? rs%n{]ac{ln%tegt%llex,ve%&patgu9,Q&Hé, thyroid,

adrenal, liver, bone, skin, mouth, or throat.

18. A composition for permeabilizing a cell, comprising a polyvalent agent that

binds to a highly expressed cell surface antigen present on the surface of a cell.
19. The composition of claim 18, wherein the cell is a B cell.

20. The composition of claim 17, wherein the polyvalent agent is an antibody.
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anti body. 14. The conposition of claim12, wherein the
crosslinking agent is an anti-kappa agent, anti-I| anbda

wa@g@as26ar an anti - VH4-34 anti body. 15. The coP@DEB1008089762
of claim 12, further conprising a cytotoxic agent. 16.

The conposition of claim 12, wherein the cell is
mal i gnant. 17. The conposition of claim 16, wherein
the malignant cell is associated with a neoplasmof a

body tissue sel ected fromnerve, |ynphoid, ovarian,

cer ¥il cdhe cempesiben phtlaim s ryhergimthe gatibediaisen IRMdney,

col on, pancreas, stomach, intestinal, esophagus, | ung,

thyroid, adrenal, liver, bone, skin, nouth, or throat.

18. 22 Qhepospbsition d0dlaipel STedfeidin Henglldufadd antigen is the CDIM

conprising a polyval ent agent that binds to a highly
ep]é@&?ressed cell surface antigen present on the surface

of a cell. 19. The conposition of claim18, wherein

the cell is a B cell. 20. The conposition of claim17,

whe28i The bempodiiarabecisinatisvherain dre antibodyod . VH4-3Hhaatibody.

conposition of claim 18, wherein the antibody is an

IgM 22. The conposition of claim 18, wherein the cell

sur Hac g BbngedtidiS of Ao, MiRRliE @R roRBnkiAB@gent is an anti-kappa

conposition of claim17, wherein the antibody is a
ageptangi4lagbilp bgeny., or2a antindi¢-gdpstibedyon of cl ai m 18,

wherein the crosslinking agent is an anti-kappa agent,

anti -1 anbda agent, or an anti-VH4-34 antibody. 25. A

conpssiA ¢d@fpdsiton foeihducigg cell membidicansundmgidiBg:llsNcdiprising a

cells, conprising a polyval ent VH4-34 anti body that
polyvalgst YH‘*?‘E@“I})O&WEE@%MEE efélrsugfiace muigsn op deesusface pbthe B

B cell. 26. The conposition of claim?25, further

conprising a crosslinking agent that crosslinks the

VH4- 34 anti body bound to the cell surface antigen on

t he surface of the cell. 27. The conpositign of

cl aitfh 36° cRmepslion PE@a@} %%é}znrf ICREPHEEAE Fopginking agent that
cr(ﬁﬁl‘i’rﬁé|th@5’§l4t-ﬁ?an\{f%dfﬂoﬂﬂftb_l%ﬁéj%’elf strf2Be &tden F%ﬁegs‘]arface of the B

b A pha or

anti body. 28. maceuti cal conposition

cel.reating a manmal suffering froma

27. The composition of claim 26, wherein the crosslinking agent that crosslinks
the VH4-34 antibody is an anti-VH4-34 antibody.

28. A pharmaceutical composition for treating a mammal suffering from a
condition characterized by hyperproliferation of cells, said pharmaceutical composition
comprising a polyvalent agent that binds to a highly expressed cell surface antigen
present on the surface of a cell, wherein said polyvalent agent induces cell membrane

wounding.

29. The pharmaceutical composition of claim 28, further comprising a cytotoxic

agent.
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condition characterized by hyperproliferation of

cells, said pharnmaceutical conposition conprising a
w@odogwsdeent agent that binds to a highly expreBCHUSIEHD39762

surface antigen present on the surface of a cell

wherei n sai d pol yval ent agent induces cell nenbrane

woundi ng. 29. The pharmaceutical conposition of claim

28, further conprising a cytotoxic agent.30. The

phar maceuti cal conposition of claim 28, wherein the

hy p80.pTh¢ phiarmatéwivabdongmisitioniof chirth B ewherein the hapdrpueliffration

el | utical conposition of claim

SIW\&‘% Ol!lgeéat&(gh%ﬁ%mg "characterized by a
hyperprollferatlon of B cells is |ynphoid cancer,
viral infection, inmunodefjciency, or autoinmune

di s8hs@&he pharmmpautisabearIOsIon O4 clagB 3oy hereyhe porditipnn
|

Ch@%%c{%%g Sf'anh}%%léb(kl\ffe;aglgn gr@hn%inl%) %{}wgggﬁﬂggﬂ%eé viral énfectlon,
immhﬁdjdﬁ@mnby,czﬁlaummmﬁmeﬁiseﬁseof claim 31, wherein said

i mmunodefici ency is post-transpl ant

| ynphoproliferative di sease, or inmunodeficiency

Sy ng5 Offfe ? HREutRIARL Hfoh%@lclaﬁﬁ@w%h&ﬂe off vitd13hBtion is

wher e e cytotoxi c agent Is a chenotherapeutic

humglenm;nuaodeﬁ;tlamaywimeon mona@meleosis.cyt ot oxi ¢ anti body, an

i mrunoconj ugate, a ligand conjugate, an

i mmunosuppressant, a cell growh regul ator and/or

' nhB@' trae Fhﬁ’lﬁa@éﬁt[bal &mpBsitiod T2 1M1 € GhereRPsaid M@munodeficiency

phar maceuti cal conposition of claim 28, further
is prstrpypisplang hanphopsaliferative diseagern ipnowodefiriensy ssrdtonii ng

of the polyval ent agent. 36. A conposition for

augnmenting cell nenbrane woundi ng i nduced by a cel

menaamae pharichicegicantdisuiitionC TR M FhareROihy CedotdXic agent is a
anti body that binds to a highly expressed cell surface

chepethefapcutisrigerts a sadipaskive gﬂowﬁrﬁscﬁﬁtaﬂlcﬁé}h@@ﬁ 8¢ he

mﬁ%%lgésq%)ﬂ#ﬁ%ket % ll%én(tl Q&Aﬁ%a!té/ \la? rﬁﬁh gég%#og%%%t & ﬁr%{p\;} %Jégulator

anret niinta t@mﬂ bodyxtuek éterac€, t 0 t he cytotoxicity of
t he pol yval ent antibody in the absence of the
crosslinking neans. 37. The conposition of clain136

whengi Ak %ﬁa;gl?.lc)é a8y §%€& \A}@Qﬁﬁéldl A0 filr@M: 36 ? dfs a

COITpOSItI alm ereln t e Cross | ng
cravelarking sgeatp@vidik@posslinking of the polyvalent agent.

36. A composition for augmenting cell membrane wounding induced by a cell
membrane wounding antibody, comprising a polyvalent antibody that binds to a highly
expressed cell surface antigen, and crosslinking means that augments the cytotoxicity of
the polyvalent antibody, wherein the crosslinking means augments the cytotoxicity of the
polyvalent antibody relative to the cytotoxicity of the polyvalent antibody in the absence

of the crosslinking means.

37. The composition of claim 36, wherein the polyvalent antibody is an IgM.
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anti -l anbda, or anti-nmu anti body or an anti body

specific for an epitope expressed on the pol yval ent
wa@ndoclosadyl t hat crosslinks adj acent pol yval ent PCT/US2005/039762

anti bodi es bound to the highly expressed cell surface

antigen on the surface of the cell. 39. A

phar maceuti cal conposition for treating a nmamal

suffering froma condition characterized by

ge roliferation of cells, conprising a polyval ent

frt Theheamprsifens szyl@mﬁqg mhyre@y@p srsslinides meeny i 48 anti-
esen &Y rf ace

kapp%b%ﬂ)}elgﬁle {1 Oargaél{hltlglé 81rlrp Jody gan P%C?hé for ealﬁﬂ%e %réjssed

on tieigodysafedt antitwdgehdt cEascline %.dj@ﬁ&ﬂt g»elyvalent aribsdict d6@ndb the
the cell. 40. The conposition_ of cla|n139 wherein the
hightyy W&qudfeafsub’@%awegw&e susfagg ofthasells i ve. 41. The
conmposition of claim 39, wherein the plurality of
binding sites is fromabout 5 to about 100. 42. The
C oﬁ%oAi phianna@hticalabmpaﬁtiomfue treptng hmapioel abfferyngofrom a

condi At PertzER by P R A el S PR NG A neT Rt A, hat

b1nd§ fpd Hl%h@/réx%)?éis&i’ce@ AYRes zﬁfti%laﬁ Fn%%éﬁt loRMhPéurfRb bfa cell, wherein
onprising adm nistering a val ent agent that binds

said aowglhnt;agemmoem@@s goluralgy pf bJ@élnngesﬁeqofoa theorelltsweface antigen on

he hyperproliferating cells, wherein said
the%ﬁf %fe gent is administered in an anount
effectlve to preferentially kill the

hyperproliferating cells relative to nornmal cells.
Tha0.mbhmermpdsitiomehalaim 3Sumdesimthemburabirrfibindingsitag rﬁaﬂ least
045. The method of claim44, wherein the mammal is a
‘nonhuman manmmal . 46. The nethod of claim43, wherein

t he hyper proliferati ng cells are cancer cells. 47. The

nmet hod cl ai.m 46, wherein the hyper rollf ati.ng
coffoThs eorgwwra?%caamh%% “gwwlb@e Yritpeid ﬁ@g Sited is from

abmﬁgqghﬁ&gqogy growt h factors, cytokines, or vira
I nfection. 48. The nethod of claim43, wherein the

pol yval ent agent is a cell nenbrane vvoundl ng anti body

met hod.of cl.ai m 46 mhe n t ab Lit.
oo BE T PERT SEePEE el IR rlbrslfiohiing e from
abodt@8%4 ab® sper cent greater than the Vi abl I | ty of nornmal
cel I's.

43. A method of treating a mammal suffering from a condition characterized by a
hyperproliferation of cells, comprising administering a polyvalent agent that binds a
highly expressed cell surface receptor on the surface of the hyperproliferating cells,
wherein said polyvalent agent is administered in an amount effective to preferentially kill

the hyperproliferating cells relative to normal cells.
44. The method of claim 43, wherein the mammal is a human.

45, The method of claim 44, wherein the mammal is a nonhuman mammal.
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50. A nethod of killing a cancer cell, conprising
contacting a cancer cell with a cytotoxic anobunt of a
w@edos/osmabr ane woundi ng anti body that binds toPer/iszph$/g39762
expressed cell surface antigen on the surface of the
cancer cell and induces cell nenbrane wounding in the

cancer cell. 51. The nethod of claimb50, wherein the
cell menbrane wounding antibody is adm nistered in an
anmount effective to preferentially kill cancer cells,

but 4foflhe meidd ofredaimed3, sdietesn ths hypaipmlifetioglcalfs ac¢ edreer cells.
50, further conprising adm nistering a cytotoxic agent
in conbination with the cell nenbrane woundi ng
ant 4o dYie nisthodldTe 1418 48) hhefeit thd ihfh Sfrol B8 RE Bellshe stimulated
. cytotoxic, agent is _a chenotherapéutic agent, a
ntp 3 hypererqliferating eepsiitiorby: grogitly factors sytokings, orasiral infection.
i mrunoconj ugate, a ligand conjugate, an
I mmunosuppressant, a cell growth regul ator and/ or
I Nhi4Bi The methddoofichaimod3, Mihsicin e poheuraf adedt is e lIRéhedne
of .claim50, further conprising admnistering a
woupding2piieqdyy agent providi ng crosslinking of the cell
menbr ane woundi ng anti body that binds to a highly
expressed cell surface antigen on the surface of the
candér Thenethdsf clim 46 wheckinthe viability 54 canwlee cellsreah be reduced

oy 3RO PR S BB . ST R
cell. 57. The method of claim50, wherein said cel

menbr ane woundi njg_anti body is a VH4-34 antibody. 58.
The SRetaethed of kidling &6anophesile comprimngeantintiahg ai eneer cell with a

B T e O e

celp adrfA20bnti €GN the kitJade VTHRCEAnBE 81l @8 Inditéstel membrane
ol yval ent agent that binds to a highly expressed cell

pol..

wodnding snthgisencggselbr esent on the surface of the |ynphoid
cell. 60. The method of claim59, wherein the
pol yval ent agent is an anti body. 61. The nethod of

cl aiSin FRe mettexdaifie]dimesd, wipfet the eell mehfbraneBve@lding antibody is

ex resaln the CDIM epitope, 62. The nethod of claim
adgglistgied mufiharppnt ghier bty Drefersatislh ol spraer cells, jput not to kill
noR&d1iceid

52. The method of claim 50, further comprising administering a cytotoxic agent

in combination with the cell membrane wounding antibody.

53. The method of claim 52, wherein the cytotoxic agent is a chemotherapeutic
agent, a radioactive isotope, a cytotoxic antibody, an immunoconjugate, a ligand
conjugate, an immunosuppressant, a cell growth regulator and/or inhibitor, a toxin, or

mixtures thereof,
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in an anount effective to preferentially wound hypef
roliferating B cells relative to normal B cells. 63.
wab@esdehod of claimb59, wherein the anti body PGI/US2005/039762
adm nistered to the patient in an anmount effective to
wound hyperproliferating B cells but not effective to
kill the hypef roliferating B cells.64. The nethod of
cl aism e ni@ﬂﬁfdedfrélélﬁej()”ﬁhﬁfégccﬁﬁﬁﬁ’éihgc'ﬁcﬁnﬁﬂs}erﬁ@%rbwnking
the bl ood of a patient in need of treatnment to
ag@é perviding crasdinkingefithe telhpgmbpane vduadmgiantb@®le@pt indmto

e bl ood. of. th at.i ent 2 ete n|n t

s%’g’ﬁ?ssﬁq’ feiut%}]‘rﬁf g%%legeﬁf%}é{%ep%%fm? 8f glltel ng C%:]lgl I s and
normal B cells to wounding by the anti body, and (3)
adm ni stering an anount of the antibody to the patijent
suf PP cil@amethpdmiciaimexd Warrein e grreslaHdn e} isjan antibody.
hyperproliferating B cells in the patient. 65. The
met hod of claim64, further conprising titrating in
addisti ahametinaiufictainf50amhiecleithe candeh eclpita oplattic B cell.
achi eve a desired anount of cell wounding and/or
killing. 66. The method of claim63, wherein the
met Bod ThE MRARGIEST clatin S02WRkicDsdidSelPheRdrMb V\?bu[ﬂafdg%hbody isa
in need of treatment t0 determ ne the number of

VHApéepitsidyf erating B cells in the blood of the

patient, (2) determining the susceptibility of the
hyperproliferating B cells to wounding by the
ant is80dvie naftthd(HeclARMB ) iR e aBfibR&IYOY Ah affi- \Im4a34 antibody.
anti body to the patlent sufficient to wound the
hyperprol iferating B cells in the pati ent 67 The

et % 2 {neﬁlloalfgl] 1%81#1 oéj Eélﬂ%e]ino?aqg wo‘cﬁlrl@%% ]ﬁﬁo(:i‘é c&gln a

an efféective ano oxic a
huah ipetidnt, cﬁ;&;prﬁmga:‘ohmnﬁg)a celndzuhlmlmldnt ﬁr@m‘oﬂansmds to a highly

woundi n¢ npri,sing contacting a cell with_ a
CXPIEFSPY &P ﬁ@rf%?@@ﬁﬁlg@qn@rﬁsear p thersyrigeaofghe masheoidedkd cel |
surface antigen on the surface of the cell. 69. The

met hod of claim 68, further conprising contacting the
cel 160wiTihle neetlerdosfldimki 9 gvhatpdmthetpobtvakugagent & dnteatibody.
cytotoxicity of the polyvalent agent relative to the

cytotoxicity of the polyvalent agent in the absence of

the g1 q$8nid e 2G8N9, (RerelN e TRhpRla @61 & 2B g%ﬂg]rgssing the

wherei n the polyval ent "agent I's an anti body,
ClIMbssitdpeki ng agent is an anti body that binds t he
anti body, providing crosslinking of the
62. The method of claim 59, wherein the antibody is administered to the patient
in an amount effective to preferentially wound hyperproliferating B cells relative to

normal B cells.
63. The method of claim 59, wherein the antibody is administered to the patient

in an amount effective to wound hyperproliferating B cells but not effective to kill the

hyperproliferating B cells.
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anti body bound to the surface of the cell. 71. The
met hod of claim68, wherein the cell is a B cell and
w0 b@casetbody is an anti-CDI M anti body. 72. TheCTES1008039762
of claim®68, wherein the anti-CDI M antibody is an | gM
73. The nethod of claim 72, further conprising a
crosslinking agent that binds to the anti-CDI M
ant hoge m%ﬁodm%laﬁﬁtélo@h%lﬁhé‘hf&%a cohpRis6d ? E&Bpling the
crosslinking agent that binds to the anti -
blogéof bpalyent & awda)fttrieamp@ dptergyng ﬂ)leanb@ar efyipsdglifgrating B
ooty Ao s PAT T e AR BN Ry o5 cer
hypérprolifergdoyy aélmnda@eml B bals tb lvmimdin@ by thé gitibody, and (3)
expressed cell surface antigen present on the surface
adrgmisteringcas) amoups of fhepptibrdy teghft padient sidticiont fawrelpgntight wound
y @cterized by a
o B Bl e B &g sont act i ng
said Bcells wth (1) a cytotoxic anmount of an

havyi di CDI M
2 BBt M s R e e g St 2o BBER s of
antifddy 3 EHe%ﬁ&tﬂ@\ébl‘ﬁgveSzp 8&irbd amBlAdiman RfunEk Mh%'r kOkeS

on a . The method of claim 76, further
corrpr|3| ng contactlng said Bcells with a cytotoxic

confp LB me AR ot e Bios ook £ sorppting the

blo@ﬂ lolf & phedtirpEsd oF teafR& to ddtéraling thfeeﬁlﬂb@flof hyperprohfel ating B
mmunodef i ci ency, or autoi nmune di sease. The

Celh"éfl Kescblepd ef tiematient, (h dptermining the WSP@Qtlhlhﬁ/@éttheon is
SR Ve £ Yy A 0, TR0 80 1D o
of thy mptibgtyobithep @ttcny suffitissas evouad thainyendelifecitig®/cells in the
syndrone 81. A nethod of purging the bone marrow of
Palilfi gnant B cells froma patient in need thereof is
provi ded, conprising contacting the bone marrow cells
Wi th an antibody having specific binding for a CDM
epi bdp&hemettivel ficldimcy, fifrthieheorBpriahg sdmimmderfngranheffective

amount of a cytotoxic agent to the patient.

68. A method for inducing cell membrane wounding, comprising contacting a
cell with a polyvalent agent that binds to a highly expressed cell surface antigen on the

surface of the cell.
69. The method of claim 68, further comprising contacting the cell with a

crosslinking agent that augments the cytotoxicity of the polyvalent agent relative to the
cytotoxicity of the polyvalent agent in the absence of the crosslinking agent.
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conprising contacting the B cells with a crosslinking

agent that crosslinks the antibody bound to the CDI M
wepitbofs4on the surface of the B cells, therebRCT/US2005/039762

provi di ng an enhanced cytotoxicity for the anti-CD M

anti body toward the malignant B cells. 82. The nethod

of claim81l, further conprising contacting the cells

Wi t 10.aTRY hetHddl oF cBERAMY9, ﬁvﬁelfeﬁlr thb EBIXQ "eﬂle%g% Qﬁrdﬁtlbodyh%nd the

marrow of namlignant B cel eternln
crosfimkigsgentis as lpotikpdyghat bpmsyhﬂaréﬂmdag&nmdhigatrosshﬂhng sf the

antﬁ,%g#,bggﬁlgp A€ < %%?,OFW% Cﬁgl a mammal , conprising a

i Cl en anoun yval ent agent that binds to
a highly expressed cell surface antigen to perform

bi ng' ng assays. 84. A kit for determ ning the dose
¢ hr &shbhmeiog of slaim @snbhersia the eeiblisigB aell misbhy antibedy is an

am{r@mmﬂantp‘ogg?rl sing a sufficient anount of a cell
woundi ng anti body that binds to a highly expressed

cell surface antigen to perform binding assays, a

cro ki ng a or_a.cytotoxicg ent, or
n@? ;[?’1 &egh?‘ﬂ%f?@%ﬂn é%wmﬁ%n@@ fé‘lgﬂ‘é@pﬂb?fééfriﬁﬁaiﬂel\d
vvound| n ol yval ent agent in the manufacture of a
g poly g
medi canent for the treatnment of a mammal suffering

f r ofid-aTft method ofclaith 8y fiethedvanaitsing 4 aresblinking agent that binds to

Iﬁ?fn? fer tion of cells. 86. The use of a cell
the'lXR% rﬁjg'r ng anti body in the manufacture of a

rredl carrent for the treatment of a mammal suffering
froma di sease or disorder characterized by a
hy p’éé]- p]?]@ﬂ methedof elging 73 cwherein the crosslinking agent that binds to the anti-

CDIM antibody is an anti-kappa or anti-lambda antibody or an anti-VH4-34 antibody.

75. A method for permeabilizing a cell, comprising contacting a cell with a
polyvalent agent that binds to a highly expressed cell surface antigen present on the

surface of the cell.

76. A method of treating a human patient suffering from a condition
characterized by a hyperproliferation of B cells, comprising contacting said B cells with
(1) a cytotoxic amount of an antibody having specific binding for CDIM epitopes on a B
cell, and (2) a crosslinking agent that crosslinks the antibody having specific binding for
CDIM epitopes on a B cell.

77. The method of claim 76, further comprising contacting said B cells with a

cytotoxic agent.
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78. The method of claim 76, wherein the condition characterized by a
hyperproliferation of B cells is lymphoid cancer, viral infection, immunodeficiency, or

autoimmune disease.

79. The method of claim 78, wherein said viral infection is caused by HIV, EBV
or HPV.

80. The method of claim 78, wherein said immunodeficiency is post-transplant

lymphoproliferative disease, or immunodeficiency syndrome

81. A method of purging the bone marrow of malignant B cells from a patient in
need thereof is provided, comprising contacting the bone marrow cells with an antibody
having specific binding for a CDIM epitope on the surface of the B cells, and further
comprising contacting the B cells with a crosslinking agent that crosslinks the antibody
bound to the CDIM epitope on the surface of the B cells, thereby providing an enhanced
cytotoxicity for the anti-CDIM antibody toward the malignant B cells.

82. The method of claim 81, further comprising contacting the cells with a

cytotoxic agent to further purge the bone marrow of malignant B cells.

83. AXkit for determining the dose threshold to a polyvalent agent that induces
cell membrane wounding in a mammal, comprising a sufficient amount of a polyvalent

agent that binds to a highly expressed cell surface antigen to perform binding assays.

84. A kit for determining the dose threshold to a cell membrane wounding
antibody in a mammal, comprising a sufficient amount of a cell wounding antibody that
binds to a highly expressed cell surface antigen to perform binding assays, a crosslinking

agent, or a cytotoxic agent, or combinations thereof.
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85. The use of a cell membrane wounding polyvalent agent in the manufacture of
a medicament for the treatment of a mammal suffering from a disease or disorder

characterized by a hyperproliferation of cells.
86. The use of a cell membrane wounding antibody in the manufacture of a

medicament for the treatment of a mammal suffering from a disease or disorder

characterized by a hyperproliferation of cells.
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