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Bl OLOd CAL MATERI ALS AND USES THEREOF The invention
relates to nol ecul es involved in apoptosis induction,

woreionocEsand phar maceuti cal conpositions for apOPERXNEG012065

ibnducti OE and uses thereof. Antibodies have recently
ecorret e rotelnthera eutics r
Car get | THIQIAGIE AJuMAT BB Rbs DY B SHS 13RO
i ndi cati ons (Brekke et al. Nat Rev Drug Discov 2003;
2:52-62). The advent of antibody engineering has
Thmewitibadretates tbandlsciles gxenh/céule apptems msuttiod inegthedsomd
synt heti c rari Lspl ayi n [ eased
PharpRciiieR & B?iqg}o%ﬁg gorﬂtse1 daqriep;api gf?ssﬁereo ‘affinity
due to their human nature and greater diversity

(Weiner et al. Nat Biotechnol 2005; 23:556-7). Naive
Antibdshieartiass rfaleetlp émqmtu herprotein thezapentics, ofzghotdeelpr fargetieg

canficrg gL e aAr g R CpltP ok 2Le? i REEDME ey

200821:3262). 3k, ad%ﬁﬁ@@rhﬂﬁﬁéd}oﬁnglﬁwmgzﬁdsl prosideddthe tools to
reconst ructl on of new libraries. Cell surface

genemtfebfmms anidhrsli¢st fiom Dythiese rhage hbgrics dsRlawng| degrasp
an
1rmavrtf)§gm|c?§| gha%%&ﬁa}?ei%}/ﬁcq 9%%%5% )ﬂgé I?cﬂ Jhgn nature

eule Itors an

andarg&éa&@dalegrsnﬁ (Wéhti ebldAr Nant Bioesshnelr 2068D3: SSG-I‘TDaG‘éa.lve
receptors that are uniquely expressed or that dis
libraries sie pardiselariy RErasE¥e o ﬂPf‘éf\ﬁBPy fused; f9F grofatio|af aaﬁg @F%

for gallqg né%cgfnzﬁg, %/I}]e i :S(qu_%{l,lt C%:?ﬁ 3 ?%}f'lﬁgchg @P‘BP Eﬁ{bos}‘ HYbY: fi‘h :725-

erenti al expr essed
34) esdpeient Wf tilmuntizdtions cangi @naﬂlsitnungorp rorf peaw | ldsaresabTel
anti body- based targ grl of mcr Oﬂl |nffec§[.ed,
surfae @ FROFRIP TR ISt TP mORTIERsS SHIURPI AR IgENs fpgeted
by tcroﬁf% g@fyn Qe ?émilér amoen'iﬂcﬂﬁﬁﬁce%nialﬂatrnd]‘éb\ﬁﬁa ﬁﬂﬁbﬁ&‘s' hhy
to 1 nduce’ apoptosis I 1T a target rumour cell
antfbpaies. n@f rartimlart ingsese are ecet)f syréacti wabrorsi fﬂita?erae%tumquely
Seve h antibodies are in. u have
e Vel HOP B g B I IRty AR Ee Pl 7B e
add(trfogfgﬂ%e gt O f8ayahd AR bY &BriGalCHBNARTH oM@l caNSBEL
differentially expressed receptors with intrinsic signalling properties enable

antibody-based targeting of microbial infected, transformed, or otherwise

malfunctioning cells.

For treatment of tumours, antibodies that have the ability to induce apoptosis in a
target tumour cell whilst sparing normal tissue are of particular interest. Several
such antibodies are in use, have been registered with the US Food and Drug
Administration (FDA) and provide alternatives to conventional cancer treatments
e.g. for lymphoma (rituximab targeting CD20) or for breast cancer (trastuzumab

or cetuximab targeting Her-2 and EGFR respectively).

There are also other antibodies with apoptosis inducing effects currently in clinical
development. However, even if these antibodies demonstrate beneficial effects in

patients or in animal tests an unmet clinical need still exists.
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e.g. for lynmphoma (rituxi mab targeting CD20) or for
breast cancer (trastuzumab or cetuxi nmab targeting
woA68ssl EGFR respectively). There are al so PCTEP2006/012065
anti bodi es with apoptosis inducing effects current Iy
in clinical deveIoEnent However, even if th e
1

Anamdiqmup ednHesHdr AT SrEsmer o8 Bl cgf f BB n ﬁ?attil%nflégt
mo?xocl'o %hy gﬁe?g 2ABn HipEt mCHaH'(I(R@JHePQ?QZI S\ Ehcl J Med
exl's ti-1diotypic inmmnoglobulin targeting °f B
198BB06: 5 umm Pesasctidne fitimstr winby lsmhahemtqf poshyvet drgtbagdy
conducted_.in man (M) ler et Med 1982; ..
ad @%Staail?ngﬁwfhm@agé ﬁ)h‘i e&?%aﬁnagn ?ér PE gy es{ASination
w1ﬂé§t5cﬂ9?at‘?gnts°&§z§fu\’r?o@r%hﬁﬁg o@ﬂ‘iﬂ Priotedik B ivaIn e Hl NeERSTBNMed

Nat ure 1988; 332: 3 7.), or active vacci nati on
199@;807:1 2@9- pa) ihensinconpert dmwstramdm sghish tirheurpiegtessipn or

1992: 327212 9 5. .has
o dorpey ihentinas Ml iitsTORRICE! B Rl th Runhp B ose

recEHﬂTPéﬁoﬁd@és%)’thb NoePatakiSAteT Ml htnehhddf Qﬁ@-ndlo{yped@lttbbdﬁs
mal i gnanci es. A nore recent report describes the

u51gg rtemgmm note fdgﬁmynthmmwusmtanubqﬁyopspééctm AP® gKpESSSing
t
selﬁ%%%&%%%%% gf’ gk%(ab? gos% ﬁlﬁrese ectl\}kgI umalﬁ’1 ZQ A"bogy9 26.)

chain loci (Suarez et al. Ml |nmmunol 2004;41 :5

19-26.). In the present invention a corrpetltl on
In ﬁieoprsm‘r HEYCRREATh® ORRS! e blopaBnS Ristiod hagrgen used, where

ar%)(bcteﬁ J’erlll ih Et% O%E'charho‘ﬂ‘@ oLR gﬁi L3 b%ﬁgf g%lleanUgen in

e 1 antigen in th ormo
theVﬁﬁ'irleﬁﬁierr@f&ee\)GSm;i afit expfogeds atmehet $amee timet tre theanave o-
CoDeR(r) anti body phage library (WO 2004/023140;
CoB6B& |4nfigodt phrge Ny GWEX hHIOR/ O20040:| SgdgBpd ey aly Nat

retri u u
il &R I SR ey b SO gaé?g%@“ffégf%ﬁ@
withUicBIgdneelectivity Feit qubhwa Itzﬁroéthxeu§ dhethieadote] ﬁdicngnahty
nol ecul es was denonstrated by the ability of

in ghe i ssgicdsbindiggemolesulesdwae depupeiEars Hh t?%\raé’éltltybef the

sof o o REPE bR i B TG BIRELHELEIRS e

i nventi on) and surface IgM (the C | antibody of the
Anltlggc?ymsf)e%? cities 1dent11%ed mclu%A'\i‘-ILA DR/DP (the Bl antibody of the
invention) and surface IgM (the C11 antibody of the invention), as well as ICAM-
1 (the B11 antibody of the invention), an adhesion molecule not previously
associated with apoptosis induction. Isolated antibodies had affinities in the sub-
nanomolar to nanomolar range, directly making them possible choices for targeted

antibody therapy.
Summary of the Invention

In a first aspect of the invention there is provided a method of inducing apoptosis

in a target cell comprising the steps:
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1 (the BIl antibody of the invention), an adhesion
nol ecul e not previously associated with apoptosis

wo paots4eh. | sol ated anti bodi es had af fi niti esPCTEPIVE6/012065

subnanonol ar to nanonol ar range, directly maki ng them
possi bl e choices for targeted.aqthbod thﬁrﬁgy. :
a. SUMPEPYIBE el MPENHATEH PHisadiFplFNhS éﬁ%é& aPRantigen,
i nvgptingn.there is provided a nmethod of inducing
apoptosis’in a target cell conprising the_stegs:a.
b. pr ovpraiidigg @ne cormaererbending getleandds| whidh seleetiriahy) birlde te edell

surface i.gen CAMEI ;. b i di.ng_one_or. nof
bi ndP @Cf‘ﬁﬁ/ﬁ%m %%‘Lwﬂi%&%dlg%ﬂ%g{\me’lnﬂu‘%sr?ngttoélscr;{’gﬁ e target
surfage |CAM | and, on binding | CAMI. induces
apoptosis of the target cell; c. exposing the target

c. cel lespedfing thie texget ballshifr@) tythedtinding erolequlgshyf ¢y tp radnce
apopto%ig iq t@eogar et cells. Preferably the binding
ol GROPIESE W BR ARS8y ol ecule. In a second aspect

of the invention there is provided a nethod of
i nduci ng apoptosis in a target cell_ conprising the

Prefieeapply: the bindinggvplgrig Ioameangipodprelachleget cel | s
di spl aying the cell surface antigen, HLA-DR/ DP and/or
surface IgM b. providing one or nore anti body

In "D k€sonti espudti ehttgelneeitionetherdin gsoviidedc el thethud f éfc enducing

HLA- DR/ DP and/ or surface I gM and, on binding HLA- DR/ DP
apmﬁéﬂéﬂl%ﬁ¥$%é@1P@NP“$WE@@§%@&apoptosis of the target
cell; c. exposing the target cells of (a) to the
anti body nol ecul es of (b) to induce apoptosis in the
a. t ar gedvidiak | e dmmerd hirpet adlsedisplafing Hbe icall envrface anhgem
is provided a Bindiq no] ecul e whi ch
HLA-DR/DP and/or surtace [gM;

b. providing one or more antibody molecules which selectively binds to cell
surface HLA-DR/DP and/or surface IgM and, on binding HLA-DR/DP
and/or surface IgM, inducing apoptosis of the target cell;

C. exposing the target cells of (a) to the antibody molecules of (b) to induce

apoptosis in the target cells.

In a third aspect of the invention there is provided a binding molecule which
selectively binds to cell surface ICAM-1 and, on binding ICAM-1, induces
apoptosis of the target cell. Altematively the binding molecule is an antibody

molecule that selectively binds to cell surface HLA-DR/DP and/or surface IgM.

ICAM-I is also designated CD34, but for the purpose of this application ICAM-1

will be used.

Binding molecules may be derived from antibodies and based on the antibody
scaffold [Clackson T et al., Nature. 1991 Aug 15;352(6336):624-8, Marks JD er
al., I Mol Biol. 1991 Dec 5;222(3):581-97] that has been used extensively in many
libraries, but binding molecules may also be derived form other molecular

3
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selectively binds to cell surface |CAMI and, on
bi nding | CAM I, induces apoptosis of the target cell

wa\Rdognesasi vel y t he binding nol ecul e i s an ant i POOEP2006/012065

nDIecuIe that selectively binds to cell surface

Sc%fggflﬁ et 6? 2%450 bl%gécglggiiaéfﬁlgl E}k’CAM eibf?a/ ? h’-sgteomics 2002
J axg,gﬂc)ilél(gastﬁ] @Qhd kw&elwbl Eca%ldjﬁeéi'd 18 adiinovdieethes 198y

erived from anti bodi es and based on the antlbOdKA
A H(B T R-T.HaghmorMTeret!. aProcl\Hﬁdrécad1§911UA§gA157-003 ar

SO0 5 i Sl Bt el B

onMapYlidatibi, ahhd She bAibBEN KchH0IAD| £C Uhe SexiRiylal| S@y bBe used
derived form ot her nolecul arscaffol ds such as the

adpariegsaudy for cseating yRdatfieripdiSinguishable fpnppaterg variably?
Jan; 2(1):48-57] and the protein A scaffold [Nord K, et
ah Nat Biotechnol 1997 Aug; 15(8):772-7, Hogbom M et

Th@|basiE’rs@@ct\ﬁ1|@to|f tHACAEIbSEY, the Boh.corDEh Wased1sBaffQA( B)very well
:3191-6 Each of these scaffolds nay have thejr

underiend a f@éﬁ%n?blffﬁ@eﬁ’ﬁflaﬁiﬁfqnéfﬁtqogwnsﬁ‘ﬁobqt%étma’lﬁitsl%éﬁf)?d
mt?ct%t f leeg se?np% %a(?w{/ﬁabEHYOo & 4sed gzgregnégr og%%ﬂaw

or crea vari a I'ndi sti’ngui sh
Detahtifiial Régfohﬁ(IEDRb)/thaﬂlliwe bl&sa:apasmy techind €o axftigehanolecules.

anti body, the nbst commo ed scaffold, is ver .
Althopgh Lﬁﬁ’&é?dé%é%ay VAT AT} rfg? p?cé?f 13 &1@ Topy EFtrave

vaﬁ{ﬁm}{gl 588 19%9 PR afd cﬂfﬁﬂ%ﬁ@ﬂit?ﬁ& bR Qﬁt%o?hes is the

present a set o vari abFe | oops, the so cal
ba&ie qulthds'rﬁaiiiﬁnyyo Detrectyima sppcReghams:,(VODRS) pmh:aﬂe b vepashd

t t d tq.anti g | . Al th h .
el S ey o (it e HG cOn POy Rate tieh GREP Prignsivey
foxexgéﬁ?dti\éﬁ @ i BBiRET biddRrsS eRithl rhptph b@@ﬁst willi@ Ofe€arch,

e

variability in-between antibodi es, basis for
dlatglnessls/panlgnd)ms of discapmamt aatherapeutia agpete |SP¢C¢ﬁ¢'rﬁ>rli eBnedpiarget

srp s (BRERERT G Botrbeon R B P Dot 2p P Ayt

Kiyno4qgnerat|on of specific blnders MAth appllcablllty
Wi thin research, diagnosis/prognosis of disease and as
t herapeutic agents specific for defined target

Other, non-antibody binding molecules useful in this invention are those having
scaffold structures with a high degree of stability yet allowing variability to be
introduced at certain positions. An example of another binding molecule 1s a
fibronectin domain and a 58 amino acids large protein A domain which tolerate
variability. There are also other molecular folds that allow some degree of
variation. Such examples include major histocompatibility complex (MHC) class 1
and II molecules and recently a novel class of molecules the so called defensins
have been identified to be similar in basic structure while still harbouring
extensive sequence variability in-between the gene family members indicating that
they are suitable as scaffolds for harbouring molecular diversity. In addition,
natural ligand(s) e.g. LFA-1 in the case of ICAM-1 as a target molecule, or
recombinant variants of them, may constitute specific binding molecules able to

induce apoptosis in target cells.
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structures [Borrebaeck CA and Carlsson R Curr Opin
Phar macol . 2001 Aug; |(4):404-8]. O her, non-antibody

whemdioesys ol ecul es useful in this invention arBCT/RAPXE6/012065

havi ng scaffold structures with a high degree of
stability yet allowing variability to be introduced at
certain positions. An exanple of another binding

FupBbScdtl et $irRidd RoRREGHE, §08R} hoddidlAsed@tiablyMndigk d8ll
l'arge protein A domain which tolerate vari ability.

surfier € AdYlel of s targativell amd) erc bindingf widdeing lRREPtAFI @\f/tébmget
Iﬁegr ee of variation. Such exanples include major

““Yi st oconpatibility conplex (MHC) class | and 11
nol ecul es and recently a novel class of nolecules the
so cal l ed defensins have been identified to be simlar

Thie pirishiieg molsewlads preeeratly ke asfihady mdedsdtr i ng ext ensi ve
sequence variability in-between the gene famly
menbers indicating that they are suitable as scaffol ds

In be¢ eliBsdiment the cEDhqetidk antighnieIGAMy1. | n addi ti on,
natural ligand(s) e.g. LFA-1 in the case of |CAMI as

a target nol ecule, or reconbinant variants of them

: i N | b
T " SHbHhE rERREL of LI TRTE) SRR A I — -
redeptodi g provieadly exssmyatle vatly apajtestsllaad sedteatriboeddy intrinsic

binding cell surface |CAM 1 of a target cell and. on
negatiygisegalling @ERPCHEFSap6Ptsosi s of the target cell. The

bi ndi ng nol ecule is preferably an anti body nol ecul e.

I n one enbodi nent the cell surface antigen is | CAMI .
ThEhdepifeatnt of dCAMYINgs aetapbptoseimincang mobatyle( Bhs a Jlirect

specjific for ICAMI1 - a receptoy not evi oysly
resili o 15t SIS PARSPASEFIRUIABEe SPTEIBltedoT Allr PSS
redag@?st divRraaignakidr-BQePHORRES kBSetiald GBhltSraetl 8IS, irrespective
identification of ICAM| as an apoptosis-inducing
of amd Butbbet was kaowladge of tresulespeotive Henisiyr EehMrd-ibdiaeg cell
degﬁ ilaggeee% \Ee%ﬁle 91|s grtl gcﬁc’v%ea%lo{){o%lc tplro(:"c‘f’essf Pt 1‘Fil1lvlolvséctlI rrr];ﬁ?‘occ%ondrial
membrane depolarisation. Mitochondrial membrane depolarisation has been

previously described for both caspase dependent and caspase independent

apoptosis (Nagy et al. ] Mol Med 2003;81:757-65.).

The present findings further show that the epitope bound by the B11 antibody is
expressed in B lymphoma tissue of different origin, and is up regulated in certain
B lymphomé cells compared to resting peripheral blood leukocytes. Importantly,
in addition to B lymphoma cells also carcinoma cells expressing ICAM-1
underwent apoptosis when subjected to the ICAM-1 specific B11 antibody in vitro

(see Example 6).

Previous studies have demonstrated restricted expression of ICAM-1 on normal

human tissues (Smith et al. J Clin Pathol 1990;43:893-900.). ICAM-1 is involved

in cell to cell adhesion and plays an important role in immune responses and

inflammation through binding to its receptor LFA-1. Antibodies directed to
5
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receptors differentially expressed between target and
non-target cells, irrespective of and wi thout prior

whpwroesdge of their respective identity. | CAM PCT/EP2006/012065

-induced cell death has been verified as an active
apoptotic process that. invo m t.ochondri al nenbra
LCARERI e bh GRS 1 (B EHEHOM Al P i TRt TP SReT aAa
infASHREEN B 8P UsinYindgasdd e of GRubit hmﬁalﬁpﬁﬁel mAb in
dependent and caspase independent apopt osi

}rmbIOodusl\/bionkQ@ #be8nigar al737lnagunal Y6, 1ﬁl4é4§@ﬁt1(’f)b rﬁ)ﬁnﬁggn
dlﬁ‘ﬁ?l E"&Lfy V\llgé(lg%tggéngg wi | %leﬁm%goﬁéj ﬁ,ghxt“x%{ss tsogg)aﬁ%nts receiving

kidHel @0 §MntOhATAIe r@e@lea $i0 Ui eFragkikiay edavana®@ bedin ABthritis
| ynphorma cells conpared to restin eri pheral bl ood

Rheemld(989138599719mbi§mg gl Yranpplazigden TR 30781 3hphoma
cells also carcinoma cells expressing ICAM-I under went
apopt osi s when subjected to the CAMI specific Bl 1

ThaovElohdihd that 1€ AM-$ egrgEXx@dTparelead to Ep@xbmﬁembusfraees the
have denonstrated restricted expression of | CAMI

powlhm tohusfaiCAMsd u%@m(lsmlpﬁmgtmalewlss fich Fsat 0d1‘§96“
treat e§9§f 200:) of{hgfy%génk ol §mg gyoqluye%qhmhése&présg a%Ehdtigen.

on and rtant role’in
responses and inflannatlon t hr ough bi ndi ng to its
receptor LFA-I tibodjies directed tol CAM | e bee
Baa%de%p thetr| eﬁP‘@Fsﬂ%‘% QPWW-baWGT Bgre dat W?Wlé@}%ﬁé@%te

wifh qn {dd@Bmg! B ivaNR g”&rﬂfb%ﬁ}r alucpnaOfR 1@ m&&e B
5

ant | - cynol ogous monkeys (Cosim et
lyrhpshmm;hnybﬁﬁlﬁa aHlangﬁa@M 1(2993) Wybrubea 12 pbeIniE; aHumrg eﬂ cs’

(o PATED ST A L) A DAL 27 s,

24] @y&at %&Pg\qé{%tez ta@xgg)t)@ym& Kawapaudi R186a0), Wehiildahdes
eum 1994; et al. Transplantation 1993;

(R6®tt6’ 662/722005) Thecimgeadsis 2611@944:9: Q)hhverlo@@m (Semerydt i(heP9)

nstrates 033|m

e A RT3 SSTTORL SR DT BZRIELL b P

Caa&frl*qu%ow §,0helahdh Mg O 4 2NDESH I@tf ] @aflé@rmpz;w 24),
origins provided that the}' express the an

bladder cancer (Roche ef al., (2003) Thromb Haemost 89 1089- 97():l and prostate
cancer (Aalinkeel ef al., (2004) Cancer Res 64 p5311-21). Expression of ICAM-1
has also been identified in tumour metastasis as demonstrated by (Maruo et al.,
2002), (Rosette et al., 2003), (Sun et al., 1999), (Grothey et al., 1998), (Aalinkeel
et al., 2004) pointing to the possibility to intervene in metastasis processes using

an ICAM-1 specific antibody.
In a further embodiment the cell surface antigen is HLA-DR/DP.

HLA-DR/DP is normally present on, for example, B cells and can be found up-
regulated on B lymphoma cells.

To date, three different HLA-DR specific monoclonal antibodies have entered
clinical phase trials. The most recent addition of which is the fully human IgGs
6
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Based on their expression of |CAM 1 cancer types that
may potentially be treated with an apoptosi s inducing

w@eiorA68E8Vt 1 anti body such as Bl | include: B pgrpPzomng&)12065

nmyel oma (Huang et al. (1993) Hybridoma 12 p661- 75
Cance Res

|
R B Otiis i RarO et o8y Sy g Sagrash BTy gompired
to (ﬁa@&lﬁé’RQ Maf 49nghoid he(sggygl%)mé Bh Eﬁn@@dﬂ 6t gehQBiaR G 836 42 Nat

breast cancer TRbse 005) Carci nogénesi s 26
MpD2®2508Q1-T.).ver cancer (Sun et aI (1999) J Cancer Res

Adin Oncol 125 p28-34), lung cancer (G othey et al,

(1998) Br J Cancer 77 p801-7 ), nelanoma (Wang et a

In (tEQ%@seAtnﬁwém%nfaeﬁo\?eY hithat 9masody blhg)da@éct@@ra Shst HLA-
he et al, (2003) Thromb Haenost 89 1089-9 and

Dlp/ﬁli’smatt mpidhnaet w(thénglnk@emcyemd@es apQPoHy irCa mténtulcté@f 6%

I D
R I e e B
hnﬁcé@fd&ﬁe Biduddon &OPépiosisResedrb@ cell. al , 2005), (Sun et
al, 1999), (G othey et al, 3998) (Aallnkeel et al,

2004) pointing to the pOSS|b|I|ty to intervene in

A PR SRR A b BBl e, onc

(se’érE)iag@'Ib 1 andirabieR/) Rd Wﬂs@h&% EPirdacé apsprddiy irdHESEDR/DP
for exanple B cells and can_be found_upregul at ed

an@genaexpymnérea llg éiur@emr@fedrér@é%l Eiody ghewed ertighqr pateacy
th%ﬁ%ﬁg&{n?aibgﬁ@%ﬁ T%E‘t%h &{‘tth?qu £8 ggﬁé?hcﬁﬁé i m}}lﬁg Fi"h?@lvﬁas

€ nost rece Ion O

paftieulayly uiden, Whel BRAEE, fcwh"iachf tha B li mobadedas neech (Aigure 8).
simlarly sized nave phage library conpared to
n- CoDeR(r), but using solid phase panning on purified

Fr@rﬂttheg &lla %{}Bﬁﬁéde&l@&nm%% hP/? %}1’%@%@&& tzcs% fBolr;tfkahH@nt of

resent invention, a no Uman ant i bod
Hmmyf)@cbxg@asmgB IsttnABRha DFl1< ﬂnaaddlam,diryﬂaﬁd tkm' tahgdtingpf

potenc duces in. a.mu homa
Riggpptof ERGAR AL S Fe%§f Rt i Ryve
efﬂﬂaéo%llppeh'nﬁnatmg activated B cells in disorders where HLA-DR/DP

expressing B cells are detrimental.
In a yet further embodiment the cell surface antigen is surface IgM.

IgM in its free form exists as a large pentameric structure, whose higher molecular

weight tends to confine it within blood vessels.

Monomeric IgM can be found on the cell walls of B lymphocytes and functions as

an antibody receptor for antigen recognition.

The C11 antibody of the invention, upon binding to surface IgM, expressed on B

lymphoma cells, induces apoptosis in a rapid and efficient manner (see Example 1

and Table 1). In contrast to the idiotype specific anti-IgM antibodies previously

used in the clinic for treatment of B lymphoma the C11 antibody bind to a non-
7
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l'inked to the induction of apoptosis in a target cell.
The Bl anti body bound a nmultitude of B | ynphoma cell

WO 20vem683ss di fferent origin (see Exanple 1 and AGEDER208§/012065

and was shown to induce apopt osis in HLA-DR/ DP anti gen

pre S|n cel | s. rth t he ntj bod
ol NG CISPEr 5 M O 1 BF el ARG B CBHO & Thus
sui%ﬁﬂb & {rwpllagtrr@f £&dntd éLffﬂ:nn?ﬂ&n \my drh& whr@pbdtive of B
evi dent, when the 1gG format of the ant| body was
IYIHBE@MFI@MP% 8). Fromthe data obtained, this antibody
has suitable characteristics for treatnent of
HLA- DR/ DP expressing B | ynphoma cells. In addition,
N&hoTy] @k effecthh eiol @uBed. & e ahti Raeuimibe iy chililid bs agneype
SLE by Rituxi mab, the Bl antlf)od may_prove
of peeifiadiipdiag @Pl@Wl?nﬂP?étan@esa@lOP%tse@ @I\éequesmﬁg cells of

d1fgér?r9{1 =18 ere HLA-DR/ DP expressing B cells are

A0, In a yet further enbodi nent the cell
surface antlgen is surface IgM IgMinits free form
exi sts as_a large pentaneric structure, ose hi gher

Thedtiegiies &F BleBghend &dddstiondusss ireptpsis wern fat BYigbgaximal
efﬁ%%%%le 414359%' rga ef %nhcgﬁs fp %}ge Qg thlﬂgso gglaéld"@féc%r

ocytes an unctions as an ant ecept or
fuxidmronamrn}gﬁmnf Md@maﬁeu’om effithey &l this raimlimmasiyheaﬁsktﬂoe tumour

|nvent|on upon ding to surgace I essed on
VRIS SPTsE- £ ﬁﬂg‘i}b{é@q’éeﬁ%‘ﬁ% 148IquR tlg t§Rgove et al
J. E&%' Me&nbm%ﬁ%m%ee@ﬁm & 4. BnY Hra%ma?olljoozlm :412-6)

trast to the idiofype specific anti-lgMantibodies
or ppitapiequstaijoru§¥dinenertdie] bhinnha ¥96P; 142 S4b ridnBaok: 4. J. Clin.

e NI O S S K e TS

effe@ts (m&msewat alah &t ol s@BLABNL 5@F.). pat i ents suffering
from Bl ynphoma irrespective of I ynphoma i di ot ype.

Not ably, the effector nolecule e.g. the antl-lgM

| b
PrdrbBUrE i U BT RB R ﬂﬁf’a&%éli S el iy
tha®immune cell is a B lymphocyte.

Conveniently the target cell is associated with a disease. Preferably the disease is
selected from the group consisting of: cancer; autoimmune diseases including but
not restricted to rheumatoid arthritis and SLE, acute and chronic inflammatory

disorders, sepsis and infectious disease including but not restricted to HIV.

Advantageously, the disease is a cancer selected from lymphoma (leukaemia,
myeloma), gastric cancer, breast cancer, liver cancer, lung cancer, melanoma,
bladder cancer, chorioid cancer, pancreatic cancer, colon cancer and prostate

cancer.

As defined in the deﬁmtlons section of this application, the phrase antibody
molecule is used for convenience and embraces, amongst other things, antibodies,
an antibody fragments, and antibody derivatives.
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different idiotypes. The kinetics of Bl, Bl I and C |
I gG i nduced apoptosis were fast, with maxi mal efficacy

wheingesakser ved al ready after 3 hours in sonme BPEI/EP2006/012065

lines. Rapid effector function is inportant for
therapeutic efficacy as this mnimzes the risk for
tunour evasion resulting frome.g. |ack of expression

C&f\/eﬁlyﬂfg rth@%h&%@ &%Eﬁl@qg%ﬁqog T%le I§€]3 maPde aleds 19G,,
1983; 1040- 527 Kennedy et al Haemmat ol 200271

IOGQ 142 o6)g(os beiprefspblyranact 86 (améulg@x &he antibaiiyl maieavle
§ 1%2 343§ﬁ1 Bai et al. J. din. Invest. 2003;|
is er.ei%y-%fr}ls ¥ WS®ntially limts treatment duration

and sideeffects (Robert et al Lancet Onco
2005: 6: 491-500. ) . Preferablé the target cell is an
Cdnvemiptlye &g bipding pmlib@llft ol antidpfy medecatpafithagesutey hante

S 5P . SR R0 SRR RS e L 9%

fuﬁdti%ﬁﬂ%eequsva&ﬁit a6mebgheniieiebf group consi sting of
cancer; autoi nmune di seases i ncl udi ng but not

restricted to rheumatoid arthritis and SLE, acute and

In émcra Oenm.b%d lt%m ﬂ{;%xi]tg ?x 488 dine ‘?r?oq u?e 8&%&68‘@%5%&&

i Sease |nc restr?cte
haf\dwantagenu &bgﬁont frgueliceeaste Higura ¢asic efunamlnel’ny eehfivaient
| ynphoma (| eukaem a, nyel oma), gastric cancer, breast
hO§@H&@FS&ﬁFW§r cancer, lung cancer, nelanom, bl adder
cancer, chorioid cancer, pancreatic cancer, colon
cancer and prostate cancer. As defined in the
In ceffirtiet | ety démentti o thef invantsonapgpé itdading moledide phr arstébody

antlbody e | s used for. conveni ence .a
i e SISO PR 1P D S6dGOnally cquivalent
ho kbggggm&£§gnents and antlbody

erivati ves. Conveniently, the antibody nolecule is an
IgG The 1gG may be any of IgG lg&, 19gG or IgG

In %{%}eé e a%ﬁﬁg«flﬁf é)gft € ﬁ‘[}'ﬁﬁﬁ %Lg g?nd Ehe ALY Xntlbod\/
molecule has the variable region sequences of Figure 11 or functlonally equivalent

homologues thereof.

In a fourth aspect of the invention there is provided a nucleic acid having a
nucleotide sequence encoding a binding molecule or an antibody molecule as

claimed in any previous claim.

Conveniently the nucleic acid has the nucleotide sequence of any one of figures 9

to 11.

In a fifth aspect of the invention there is provided use of the binding molecule or
antibody molecule as defined in the first or second aspect of the invention in the
diagnosis and/or treatment and/or prevention of a disease requiring the destruction
of a target cell. There is also provided the use of the binding molecule or antibody
molecule as defined in the first or second aspect of the invention in the

9
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Conveniently, the binding nolecule or antibody
nmol ecul e of the invention has the sequence of any one

wo@boowmes4sdl e regi on sequences of Figures 9 to BAT/BP2006/012065

functional ly equival ent honol ogues thereof. In one
emhodi nent of the inyention the binding nolecul.e or
MAREABBE P! folELEFBCHa T (the tr\?at.n‘re&bﬁadgéé’?%v n%%fhaéﬁcgléea&fﬂ
re(%:l.ljhgﬁ’é BeeQhucliviet i phddily equi val ent honol ogues
nereof. In a further enbodi ment of the invention, the
bi ndi ng nol ecul e or anti body nol ecul e has the vari abl e

s e e T

enbodi nent of the invention the binding nolecule or
anti body nol ecul e has the variabl e regi on sequences of
Camivenieaslyl theodis¢asade iberiegated iegeliedtad drpm oBp emsisting of:
thereof.. In a,.fourth ect .of ] ' reals:
cob 8RR ol PRt B SRRLPLST Rl ok
an@ B Wl bfige andtidhitdniBheGtore dBbrders, 3aisisadyinfiotiecutBeas
~clained in any previous claim Conveniently the
ingludingbet noé regtriviesd toR8Vaucl eoti de sequence of any one of
figures 9 to 11. In a fifth aspect of the invention
there is provided use of the binding nolecule or
AdahiapasylymleedivtRe as befieaed isncanbe fdlestd drons dgmptioma
aspect of the invention in the diagnosis and/

(lqlk%iﬁewelﬁﬁ@) ,0F2SP e GBISES PHeast C%miﬁ’s]_é‘éfg 4PEqu ﬁ)qr,qgn §AHe
mg%rcb'iﬁau%ud?& ﬁjncgr_, tcg&gﬁh c%ﬁ&ér; ?airxﬁ%aﬁc'c%n@ér,sébwﬁ Qh&ednd
t e o0 t he I'n

e us I'ng nol ecul e or anti body nol ecul e
préssateledricered in the first or second aspect of the
invention in themanufacture of a nmedi canent for the
treatnment and/or prevention of a disease requiring the

In %ﬁgtegﬂb%aﬂn%t of i {rREQMRIn B@!dindihd nd180Ed 6F Bttbody molecule
enbodi ment the binding nolecule is an anti body
bimis|speaifieally to ICAM-1 and/or has the sequence of figure 10 and is used in

relation to the diseases listed above.

In a further embodiment of the invention the antibody molecule binds specifically
to HLA-DR/DP and/or has the sequence of figure 9 and is used in relation to the
diseases of lymphoma (leukaemia, myeloma), gastric cancer, breast cancer, liver
cancer, lung cancer, melanoma, bladder cancer, chorioid cancer, pancreatic

cancer, colon cancer and prostate cancer.

In a yet further embodiment of the invention the antibody molecule binds
specifically to surface IgM and/or has the sequence of figure 11 and is used in
relation to the diseases of lymphoma (leukaemia, myeloma), gastric cancer, breast
cancer, liver cancer, lung cancer, melanoma, bladder cancer, chorioid cancer,

pancreatic cancer, colon cancer and prostate cancer.

In a sixth aspect of the invention there is provided a pharmaceutical composition
comprising the binding molecule or antibody molecule of the invention and a

10



Conveniently, the disease to be treated is sel ected
fromthe group consisting of: cancer; autoi mune
wale@eaesass i ncl udi ng but not restricted to rheuPet/BPTH06/012065
arthritis and SLE, acute and chronic inflammtory
di sorders, sepsis and infectious, di sease including but
Plﬁﬁ?acreé%‘f%?b’@?@d’t%bie BT RAHRMLGSYHSY the disease to
be treated is cancer selected fromlynphoma
(1 eukaem a, nyelomm), gastric cancer, breast cancer,
Inlai prefierre@ mobodimientiy e baniow moleetla rroameantibbdy twiecgencer
chorioid cancer, pancreatic cancer, colon cancer and
prostate cancer. |In one enbodi ment of the invention
Int H@eRinfitiaticATOf @Kl effiom Mhdrb Q8 Yord¥RH QL dh €1 biiRESmethod of
specifically to | CAM I and/or has the sequence of
influqyng epob@sisny aitargeisel comprisingtheotiens®ft he di seases
listed above. In a further enbodi mrent of the invention
the anti body nol ecul e binds specifically to HLA- DR/ DP
ag?/opﬁﬁ%ﬁmg@n§QQﬂ@ﬂ¢ﬁgaﬂmﬁggure 9 and is used in
relation to the diseases of |ynphoma (| eukaem a
il onBiovidiag OPE OT dadENNdiBE aBRleCemn e antibedye modesiles ras
1o |Ung CANGRL (TRlANOMBR Rl AIRT GANGRL i ANOr i o d cancer,
pancreaii c cancer, colon cancer and prostate cancer.
| (i Yyetpdsingtthe rargehedisnafnt) nf theending endlearied be antibody
ant 1 body no| ecul e bi nds. specifically to surface |gM
and/ or TRkesuleR 8t GB 0 @R Erngrce angnioats 1 therdargetcqlised i n
relation to the diseases of |ynphoma (| eukaem a,
nmyel oma), gastric cancer, breast cancer, |iver cancer,
Inlaypneferred embodimehtahe bimdirty radideule caancamtipodhomil eviake.
cancer, pancreatic cancer, colon cancer and prostate
15 cancer. In a sixth aspect of the invention there is
Prgfe g!bdﬁfé A BNRANIBERIAIGA stepQIPRS irhin®Ae CONPS &ithBlid1Nels.
i ndi'ng nolecul e or anti body nol ecul e of the’invention
Adndtagphahnteeuniualcels aredelymabbeytesarri er exci pi ent or
diluent. In a preferred enbodi nent the binding
nol ecul e is an anti body nol ecul e.

Conveniently, the target cells are associated with a disease and wherein the

wh

20  disease is selected from the group consisting of: cancer; autoimmune diseases
including but not restricted to rheumatoid arthritis and SLE, acute and chronic
inflammatory disorders, sepsis and infectious disease including but not restricted

to HIV.

25  Advantageously, the disease is a cancer selected from lymphoma (leukaemia,
myeloma), gastric cancer, breast cancer, liver cancer, lung cancer, melanoma,
bladder cancer, chorioid cancer, pancreatic cancer, colon cancer and prostate

cancer.

30 Meanings of terms used

The term “antibody molecule” shall be taken to refer to any one of an antibody, an
antibody fragment, or antibody derivative. It is intended to embrace wildtype

11
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In a seventh aspect of the invention there is provided
an in vitro nmethod of inducing apoptosis in a target

W@ 00i7/06838pri sing the steps of: (i) providi ng OPET/BP2006/012065

nore target cells; (ii) providing one or nore binding

nol ecul es o tipod I | es..as. defi ned j h
acFpacie, DGR FRNEOB FHETTBh CRIBHEIEE o 03K g oGt P
as LM iQE)tt £eitdasto0fa a(ihgle{ccﬁaihhﬁo@{ﬁ@a“aagbm 8WcaR Produced by

anti body nol ecules”of (ii) so as to induce apoptosis
phage-dik@ay arfgenmordgisbulin lighp rasfiéer r bekvis mblerdn negtableh eand/or

bi ndi ng nol ecyl e.i s an._antibod L ecul Pr-ef.er.
copb oy bE e Pl Sy RS
an@fen8Rah Nehiuabass8) fotmati¥ankaGeO usthyse dkilted immbnartcel | s

are B | ynphocytes. Conveniently, the target cells are

associ ated with a di sease and wherein the di sease is

sel ected. fromthe gr consi. st ; ; i
e et areedend’ B GaRRT PRt e ERRE R griiody
an lAEBUTBL Radn @it ! b ddtibsdpderiBltfve. Rdptgemied tolendimace wildtype

i nfl ammatory di sorders sepsis and infectious di sease .
aniibpsiiesdiCingy Bumotfsiler 68MPHsRgdTals PPNVPEDAES afhdgPouDinfhctic

he,. di | ; . 0 .
o B PRI A0 BGOSR, o
a |sirr]1‘g&Fc}§égﬂQﬁdeiﬁb&ln@tibaﬂjzempldm]ealpmmlpedoll@dq:éwage-almym of
~ choriojd cancer,_ pancreatic¢ cancer, | on cancer .and
imprpegabein hEberid/ RE AR HGDER EBRNE BOBE PREALFTEIONS, or
othe?qmntgﬁakt?&eu Lol L:egﬁ%let kefndife " &f 8h ARiRAYiPNRE

of ‘an anti body, an anti body fragnent, or anti body
ime@hbasady foematl thati is knowe tedtbdse skiléadon dlpeart.

wi | dt ypeanti bodi es synthetic antibodies, reconbinant
anti bodi es or anti body hybri ds such as, but not

Thet&hf © éf‘b@dy Qe AGkerSBAID MIhbdiaed antidaedioehrctbes
produced by phage-display of "i nmunogl obul in Iight
capbill aibihdagyo ahaitigevnan pabhmuapahbar format that is known to those
skilled in the art, such as a fragment of an antibody (e.g. Fab or Fv fragment), or a
modified antibody molecule that is modified by the addition of one or more amino
acids or other molecules to facilitate coupling the antibodies to another peptide or
polypeptide, to a large carrier protein or to a solid support (e.g. the amino acids

tyrosine, lysine, glutamic acid, aspartic acid, cysteine and derivatives thereof,

NH,-acetyl groups or COOH-terminal amido groups, amongst others).

The term “ScFv molecule” refers to any molecules wherein the Vi and V) partner

domains are linked via a flexible oligopeptide.

The terms "nucleotide sequence” or "nucleic acid" or "polynucleotide" or

"oligonucleotide" are used interchangeably and refer to a heteropolymer of

nucleotides or the sequence of these nucleotides. These phrases also refer to DNA

or RNA of genomic or synthetic origin which may be single-stranded or double-

stranded and may represent the sense or the antisense strand, to peptide nucleic

acid (PNA) or to any DNA-like or RNA-like material. In the sequences herein A
12
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constant regions, or other inmmunointeractive nol ecul es
capabl e of binding to an antigen in an i nmunoassay

wo eoommes4shat is known to those skilled in the PCT/EPZD0&012065

tern1"antibody fragnent " shall be taken to refer to
one_ of an. an d . an. anti body
ISa%H@rala%&yls&mswat seiing & Rangeand S Ae GO T (). T

1sMok1Mz§ecﬁﬂ¥a‘t RAgheshd bol?nu@edﬁ@l'e 66 UheA CTi @hRGinE PH the
pol ypépti de chains), Synthetic antibodies, teéconbinant

segnericbopliowsled herait nSowytlmwurw@sU @oashl) a@enbmlynmmclelc acid
I ted t h di f I
seBPRaGEN 057 FRADG-th CHIORy B B PO AT GRE Of e

gBFHeQnd RBGY Bli gdRicleomas 1iAkre RFPE s60ESsRdigoh8EESttes, or
or other inmunointeractive mol ecul es capabl e of

frgmriadimguelonusteotides, e pravidean syheffosesay acidraich th aapable
ofk Qeull%a e§828 fig faSIL(eclo %gnan{] trtan {1811 1Uﬁ§ %%g;;@isuﬂn tr%%x?aggry

der ers to any

eléhadts d@i\%arﬁ@l&l € notrobiahet ‘ﬂgal bper@ﬁ @th dufefyotin game.
i mmunoassay format that is known to those skilled in

t he art such as a fragnent of an antibody (e.g. Fab

T s RUER e 6 B Lok ROl Ep L Bty

the a |on or one or e am no aci

oligropqitfalef pdmﬁe q&dlﬂ&ptlde Bﬁproltem atqeacipd frmgnhh&hereof and to
antj bodi es to anot her peptide or polypeptide, tq a
natyRlle OBQFTRg P EYIB]P%an@PC‘EISS 2 P81PgP pftaar&m% g PO 8"

ora%ggﬂerﬁ’c [sdssthotbPst &guloygelaﬁ Cosidied! bagi fea_é}%@ut §%Pfﬁﬁ la€ids,

acl cysteine and derivatives thereof, NH2-acety
prefecabps atoleasC@Bbhitt € ramina Iac1dm Idoregpsrefwably atrﬁnmgts sbatt Wearsjno

The term"S mol ecul ers to a |
ackIGPE FHoo) PE AT A AL SO aa e gAY aas. orReAptiyp ey

polypetidd enpkd gﬂaf%ptmﬁmatheh&hrr&o ruis:ﬂ@;ot ibfifo Si84UERRROr
or "nucleic acid" or "polynucleotide"

imhpinolpgmat katoityde" are used |nterchangeably and refer
to a heteropol yner of nucleotides or the sequence of
these nucl eotides. These phrases also refer to DNA or

THRNARS "QRIRAT Gr OkulYdMtiABY iperiGed 'OhdNuWdl EdtciiByendees that the
si ngl e-stranded or doubl estranded

indicated nucleic acid or polypeptide is present in the substantial absence of other

biological macromolecules, e.g., polynucleotides, proteins, and the like. In one

embodiment, the polynucleotide or polypeptide 1s purified such that it constitutes

at least 95% by weight, more preferably at least 99% by weight, of the indicated

biological macromolecules present (but water, buffers, and other small molecules,

especially molecules having a molecular weight of less than 1000 daltons, can be

present).

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated
from at least one other component (e.g., nucleic acid or polypeptide) present with
the nucleic acid or polypeptide in its natural source. In one embodiment, the
nucleic acid or polypeptide is found in the presence of (if anything) only a solvent,

buffer, ion, or other component normally present in a solution of the same. The
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and may represent the sense or the antisense strand,
to peptide nucleic acid (PNA) or to any DNA-Iike or

wRRA7I06848s mat erial . I n the sequences herei n Ai BCT/EP2006/012065

adenine, Cis cytosine, Tis thymne, Gis guanine and

Nis A C Gor T (). It is contenp|ated that ere
teie 1&%@%{1&%0&%&19&0%, eNCHEPESS (RFH AR'S iOh PPR@ePtIdes
}n%%gyﬁgﬁ§§n£&gykggg‘hereln is substituted with U

raci Generally, nucleic acid segnents provi ded by
this invention may be assenbled fromfragments of the

enone_and.short oligonucl eotjde_linker or.froma, .
TH TGP RB g Y DPE GBS S ol Rg: TATPge & bibrein,
mAHuE HeR | ;Q)‘?ﬁae%)ﬁ&’e B SY9teshe iPd Rl FRfnh GecBHBiIRINE (A€ chivob,

I s capabl € 'of being expressed in a reconbi nant _
inteca s cmapabaal ewnessioponstemsi ngMieghirbt wisrs dp reembinant

erived froma m.crobia r .viral.._operon, ) .
pofSHehf 55, o1 SR a i Pt F KuBF (RR:, Pas espression
sy§tems. amsnOprahd, Sespeifat riefodialt Befaies @l pdoppitie de protein

pepti de, polypeptide or protein sequence or fragnment
esentiplof Tem Pt mafey LAPESOYE ¢ Biristangesorandy Anpgompanied by

nol ecul A ti " — o 0Qr 1 "
TR FELEG QuIRLIRER., S8 ARl ol Liflagy O mos

battedst cabores, Se.@M Behetickia, pliefeilabby fte | efisglyabotidtion
am no acids, nore preferably at |east. about 9 am no
moghfigpionnid Neb@EPtsicst OF abIqjelat PeassedbButyYesst ovilhaye a
o . . . p .
e AL R 16, SReaF (e O okl SRl o Rian
celilsmunol ogi cal activity. The ternms "purified" or
"substantially purified" as used herein denotes that
the indicated nucleic acid or polypeptide is present

Thie %ﬁ&e‘sﬁllém%ﬁ&iﬂé” ﬁ?ﬁ%ﬁﬁn@%el@&tﬂﬂg”%cﬂk&% At the variable

macr onol ecul es, e”g., polyntcleotides, proteins, and
regitnes ofi the antiodieseofehb odienton recopwi s ehd/ hindl mdypapsides of the

A b SR STl L CORBETE £5, B
e
fours! ie¢he fsnilyexpobipaptigeshiuemay adsotinierasy wathrashes quptains (for
exavr\g;iﬂ%,h tStc(z)pfhy}oecgcscuts hgz,rz]re%? Olg)roge%ll LRN3: SRG: kQ)Stibodies in ELISA
techniques) through interactions with sequences outside the variable region of the
antibodies, and in particular, in the constant region of the molecule. Screening
assays to determine binding selectivity of an antibody of the invention are well
known and routinely practiced in the art. For a comprehensive discussion of such
assays, see Harlow et al. (Eds), Antibodies A Laboratory Manual; Cold Spring
Harbor Laboratory; Cold Spring Harbor, N.Y. (1988), Chapter 6. Antibodies that
recognise and bind fragments of the polypeptides of the invention are also
contemplated, provided that the antibodies are first and foremost selective for, as
defined above, full-length polypeptides of the invention. As with antibodies that
are selective for full length polypeptides of the invention, antibodies of the

invention that recognise fragments are those which can distinguish polypeptides
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present). The term "isol ated" as used herein refers to

a nucleic acid or polypeptide separated from at | east
wWor®706438F conponent (e.g., nucleic acid or PCT/EP2006/012065

pol ypepti de) present with the nucleic acid or

pol ypeptide in its natural source. In one enbodi nent.
f“tnhe%ﬁu%ﬂné-ﬁ cfaralawdotsﬁrpogmey%iﬁ dawpties IGERE SeAVEiRS '&nﬁbﬂ
hoRlF3ENGEsiRl ity fo W inNh O BniBNd HordredR! vent, buffer, ion,

or ot her conpgnent normal Iy present in a solution of

the same. Theterns "isolated" and "purified" do not

T RS SR L AR AR BNt fine
beHRRd Rah@bdiytRol&fi®ind & stipehypeptide or protein,

means that a pol ypeptide or protein is derived from
reconbi nant (e.g., mcrobial, insect, or manmal i an)

expressi.on systens. "M crobial,  ref [ t
By e PG o5 dhitel e 1 aEhSed B 4 BEATRRR o
infl @n@latoryyie@sonke, XA ARS bAIM B ViglidRo BARllaaid Ddults.,

"reconbi nant mcrobial" defines a pol ypeptide or

protein essentially free of native endogenous

S t ance: ) A C i . i at . i
By R P Sl EE AR LLAF oM BERRRLAL B RBNIN S s |
tisfRSdonipasddesfiadhyes Wif tellse Epitieliaum cdnsehfonndniag Gittbinal (. 4.l

be free of glycosylation nodifications; po ypeptg es
endathgliust, vigh i e ioh Dlped SessRls) pr Rmal{e’s. skin) free

Su§£&§8§¥k3%hgn pattern in general different fromthose
expressed Ih mamalian cells. The terns "sel ective

bi ndi ng" and "bi nding sel ectivity" indicates that the
vari abl e_regqi f the antibaqdies of t tion

ns e.inv
The QutsgRPS éaygha? BIrEIOgS FY BRI P STHM A ebitirhah b Gnes are
theeqﬂﬁédﬁé Yo bfares 18ing BOIRideQrFhstith Gl b%'ii?/‘bﬁ‘\ﬁtﬁé_? lotRgpt i de
of the invention fromother simlar polypeptides
epitledipl ¢olls dinqtienosdésdeiibe hupgs, tiongdstrgintestinaldiact, lthe i t y

f in the fanily of pol tid byt |
e St B Sy 55 SR N TR S bR ELRRas
Fué‘iti%%%ﬁf&ﬁ@l@ﬁ&lsseﬁyﬁﬁﬁﬁie@é&é@drﬂ absoRptidH dM@rpretettidipdi es in

Epithelial cells sit on a basal lamina.

Preferred Embodiments

Examples embodying certain preferred aspects of the invention will now be

described with reference to the following figures in which: -

Figure 1 — scFv isolated by differential whole cell/ cell membrane vesicle

biopanning show high target cell specificity.

scFv clones isolated by differential biopanning were expressed in E. coli TOP10
cells and incubated with Ramos or Jurkat cells and (A) scFv clones expressed for
primary screening or (B) seventy two randomly picked and re-expressed scFv
clones. Bound scFv was detected with anti-His MAb, and Cy5-anti-mouse
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techni ques) through interactions with sequences
outside the variable region of the antibodies, and in

w@anries4Bar, in the constant regi on of the nol BECUER2006/012065

Screeni ng assays to determ ne bindi ng selectivity of
an_anti body of the invention are wel|l known

polysigniehedly Gelhbindied Was dsiected €0 apoF Mo Mﬁ%@?@%%% eHigh
}gn ﬁ?S&@exﬁxﬁ%ﬁ%ﬁﬁm%ﬁ§ DER b1§(ﬁﬁg "'Laﬂ%ﬁc‘fve@tas &lean (fﬁx@?és;cence

od| es aboratory Manua Spring Har bor
infeadior at arge; RGmlod cBlis i(Yiga.xHaMsonQn NMraet Jadegssl]ls Chapiser (C)

6.. Anti bod h d f
Bigir B oL eI e B ChY TrGo Romonre Rtalst Cat &by wikah el
(opér%rgeﬂ JOH@& sche (&ﬂ% aﬂa%& Si%d% anf bf b cé‘l[hd f or enost

sel ective for, as i ned above, full-length

Figoted e\ptoptiesss influctien phansiRiaores spBvaii t h ant i bodi es t hat
are selective for full |ength pol ypeptides of the
i nvention, antibodies of the invention that recognise

R%@Q'B?Wrﬁp}ﬁ)hﬁ tRsSRemhicgleAlly GinsiHaf@Uinsth anti-Ramos scFv,
pol ypeptidesfromthe same fam |y of polypeptides

andefélpumféb i amﬁ@n@ﬂm@e cméf@mal Hereni ey (W fSgBYfentgyashing to
simlari t f I h
ey de"ﬁﬁs |%‘|‘”t0‘Il a“u“n cﬁ%J aa%t )lé‘ée?%reg‘n 8%5&&3? mt-hl'; Fubiidffied

atiBbspRRa &f 9f% k@@d kg7 et fw@m mmrultsodyrenuhhxemums@mhnd
an antigen y the term” " we mean any cell

subjegted i t§ ¢qw@mﬂeatamn%1 m&sv‘\mmﬁm‘é féF 48&1{4\¥Wop§9pldmm
10(518? QpﬂSEeH% Uv%l‘ 9&0?&1 Qytv%aﬁ mPf e%,ll'é@ BehEIHiS a@f dar 7

GTerm epi cel’ we mean a ce
aplbﬂitetle ()A;J h@lul :a»mn Epinglee [Fig) mG),Sordattel spspieticompased A0+ R1+,
ayer of ce s Epi t hel i can be faqund linin ..
PP RS s 2C)eRerst A e RRY Jeq-ﬁltv\flweg) AR PR qeiging
qd St er [ S
ORA DY EEE S S SEFET DT Gyl Ay eI ARES)
Fommd(&mdero(ﬂ?Séquagm) sgeipit hidé Saitter @hli §B) &g/ éEIel) hgainst PI

e B o R et {1l il Tub Y 48 Risherr el P b §iven
unfdi® stENSnest P& e FatbRRH MEigS{HTdmds ) Rtaj'lQB lymphoma cells

reproductive and urinary tracts and nake ufp
at &408¢ i fae 24nitbueh dd orarines ghagedations and the effect On apoptosis

induction studied. Three scFv; Bl, B11, and C11, show titratable activity towards
both cell lines, whereas apoptosis inducing capability of scFv B10, C10, and G12

is restricted to Ramos B lymphoma cells.

Figure 3. Specificities of isolated antibodies include HLA-DR/DP, IgM, and
ICAM-1.

A) 50-600 x 10° Raji B Iymphoma cells were lysed with the non-ionic detergent
Triton X-100 at 0.5 % v/v and immunoprecipitated with 100 pg of the fully human
IgG1 format of B1 (lane 1) and B11 (lane 2) antibody, followed by crosslinking
with Protein A Sepharose. Ramos B lymphoma cell lysates, from 50 x 10° cells,
were used for the precipitation of 20 ug C11 (lane 3). Antibody-specific bands
were excised and subjected to tryptic digestion and analysed by MALDI-TOF.
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Functions of epithelial cells include secretion
absorption and protection. Epithelial cells sit on a

wha®aled4sdn na. PreferredEnbodi nents Exanpl es ePdDEP100012065
certain preferred aspects of the invention will now be
described wth reference to the followng figures in
which: - Figure 1 - scFv isolated by differenti al

B) 0185, 88 116G Cld cmerg@mm@mg% Bqﬁpl%@@@am ig gp&hﬁ’é’!ll@" gh

targ’et cel P specificCity. sCFv clones isolated by
blcnhkéd by ert-inatbatipo pathrantigH e rRR 8XhraeE JEANI & angigM
%‘J O cel ‘I&%\yalnd i ncubated with Ranos or Jurkat cells
antipRUigSATESREGHYEY| ones expressed for primary screening or
(B) seventy two randomly picked and re-expressed scFv
cl ones. Bound scFv was detected with anti-H s MAb, and
Toopsiiantthe rebiesep dALPLRSIE ambt ementlmsmfuaﬁgb%@l@m%ﬂ ed
i.n_a cr ocenf ocal u Ccr
Bl-l cf%m;{oc B SFUGES aorlnrgx é%fl“{: Y&vé egmggntﬁ) d?e%nvl/&g

caﬁie@%emnﬁgzzbmbﬁ AshtoytdrRettyaCBRE wWRRmE-bialkes wilt Hxidd
non-target Jurkat cells (X-axis). (C)  Bindi ng of

m@@r\@ﬁe&sr{pm@r@twh@ hemas antofshelspedrs-Batahes Pigkpgr s)
an@ti)ogi ég]s;go}‘( @ithh%ﬁ{)lg%% %g ﬁgenaéaﬁfo%) oflaﬁ% /5P E}te 193121'[%; Eﬁr}&p&ﬁ%ﬁ 130

cldnesl ugftdra0 moih, @ik iweRawashed @i bindarmst }ﬁlﬂaylmnhbﬁdy medells
wer e sequentl ally incubated with anti -

wag detected @y%ﬁbconwg@tegraqat N S (01 T ngor@meée
Bum&agj em'A tnd bnf;@an% g&lﬁoglgs%@pafﬁl}rﬁ}]é SRR9 géé@éz%nﬂl,

antd were | nc In a
mcﬂkapbdbﬂalmintEH%qcm{a(&g’ﬁi’a @ont 61K 24 oh enti-$-D40e(Heskiner e

t hen harves and s ect d.to, co i nin
Digkipsops floge Af3 8@0“%&\}) %ﬁ &&ﬁnas @%g’ﬁ%el Qf%r gﬁ%@
25 §1%n§0@15?9 (Bl A3 Mvo?ﬁbrcn‘ 'o'oht%bl&él&‘?il?%tﬂ@%

early apoptotic , Opén triangl .
(Zpayd, SontH méramwbo@AcUSﬁeé?-dDD@) /- IgGr(_Zyupaén& -8400).

di anonds Fig. 2C), based on differential positivity
for AV and Pl staining

Figure 4. ICAM-1 is a B lymphoma associated cell surface receptor capable

of mediating programmed cell death.

A. 2 pg/ml of B11 or anti-FITC-8 (control) IgG; was added to 4 x 10° CL-01 B
lymphoma cells, incubated for 2 h on ice, followed by addition of 10 pg/ml cross-
linking secondary Fab’2 Goat anti-human Fc antibody. Cells were incubated at 37
°C for 6 h and the effect of the antibody incubation was determined by two
independent apoptosis assays. Cells were stained either by AV/PI (upper panel),
similarly as described above, or by incubation with 5 pg/ml of the mitochondrial
membrane depolarisation reagent JC-1 for 30 min at RT (lower panel). Induction
of apoptosis is detectable by a decrease in the red (y-axis)/green (x-axis)
fluorescence intensity ratio. (B) Histology section showing representative binding
of B11 antibody to B lymphoma tissue. Cryo-preserved tissue obtained from a
patient with Anaplastic Large Cell B Lymphoma was stained with B11 or FITC-8
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(defined by square gates in Fig. 2B). Results are
presented by plotting (A Forward Scatter (FSC- Hei ght)

wagarne4sSi de Scatter and (B) AV (FL-1) agai nseCPREP2006/012065

(FL-3). The titratable effect of scFv Bl and F I is

al sqg presented (C). .The even uni qye scFv cl re
(cPHEUbAFRY aPALY. DI RROHYS “(35)“ a@aﬁ?te%efrym mﬁc jogn
o@%ur)’ﬂn& gﬁ&&re?sﬁo&@ Wathifd “\f@réo%w SRC et @bl upsrne 5.5

effect on apoptosis induction studied. Three sc
mBb. prBIlab};lle@errr@ls dells vemowmixéd wathadsiner-det vedi I’?M@J\mtbi‘he

ififed il nreldieny it oo TG M PR AR b Dl
ark¥ERBO R AR 1o G4 Berbn p?@-@&deﬁlle@ Bli1e$Gafori &@tal 8drc-8
anti bodi es i nclude HLA-DR'DP, I gM and | CAMI. A)

160~ BOD B 1 Htosiima}d the diffenshioerdl mullaé,lomw@s IrqasegEdint the i
on-sionic detergent Triton X-100 at 0.5 %v/v and

hIa?rr?ﬁ]moprem pitated with 100 ng of the fully human |gd
format of Bl (lane 1) and Bl | (lane 2) anti body,
followed by crosslinking with Protein A Sepharose.

Figaxeos AdtinitesiedheG & and [aCaBél to Brlymphoma cells cel | s,
were used for the precipitation of 20 ng Cl | (Il ane
3). Antibody- specific bands were excised and

REUbEIBCIICR pagels) YaT iB:l)oBrgEsmstraelamchgnqiayxsleﬂIgry Bll) were
MALDI - TOF,. B) Bl 1gG (; (g

mBlhagﬁ#pﬁ&h@%éwng alinngs,tééémfiioe ingtedh g @é@r 6%ﬂ1010dmate 1

Bgl:] Ircgt?iﬁ'\j}lattﬂeo relbddd ANbbsehbd \?R?E)P m%ﬁﬂ'lc bt Itﬂ?‘M’oi‘re%’ondmg

nti | es, respecti onfirmt
urﬂmredég@cbrMéinDBpa'dﬂ?c antdirgewas «ﬂf&eﬁmmedeby sxibtlantmg)bdydmg in

cl ones Bl I and d 1, Dbl ck| n
(e gratence, o ¥ Absles) FRBIRSNE Ao BHTES. (L HEing o tpoupicol
bo@H@Ey@%q 5}3’1 61 @W ?b&&ﬂ%&é’ase@%llﬂhsm%ﬁﬁn%)Exﬁoﬁ’ﬁ@%'f%dce IeG

10-f ol excess (conpared to human
prataini ‘bﬂhiy)mcdoleshnednngéem Iczh@xﬂ;dbit odRim [gGtB beud ed Nrigh

follo t he d| at ed
B AR S BByF oPorigs Ronr R Sey SR Pl Py o enda
deﬁﬁ@lst@t&ﬁhﬂﬂss@&aﬂiﬁﬁ@@hs?&% bbagdynN10x e 14DS,000 functional binding
sites per Raji cell for IgG B1, and a dissociation constant of ~0.3 nM with 47,400
functional binding sites for IgG B11 (Raji cells).

Figure 6 - Binding of B1, B11, C11 IgG; to tumour cell lines of different
origin. The antigen distribution of antigens targeted by the B1, B11, and Cl1
antibodies on different carcinoma cell lines was investigated by flow-cytometry.
Histograms show binding of Rituximab anti-CD20 Mab (first row front most
peaks), B1 1gG; (second row peaks), B11 IgG; (third row peaks), or C11 IgG;
(fourth row back most peaks) to MCF-7 breast carcinoma, HPAC pancreatic
carcinoma, PC-3 prostate carcinoma, LS174 T colorectal carcinoma, and THP-1

monocytic leukaemia cells, as indicated.
Figure 7 — B11 IgG; apoptosis induction in carcinoma cells
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was detected by PE-conjugated goat anti-human |IgG

(Caltag Laboratories, Burlingane, CA USA). The
whk@eckésags ant i bodi es used in the study were; fBRCT/BP2006/012065

nouse nonocl onal s anti-HLA DR (Sigma, clone HKI 4) or

anti - CD40 (Beckt .Di ckinpson, clone 5C3); for Bl :
T B e SOl R 1 LB -] SRR AR SR ST Dhggom
(ROMIADEA0; GBS el BR8N i112 0 35%3Pc00) ; mIOHEREY, andd9ahM L-
ol yclonals anti-IgM (Zynmed, South San Francisco, CA

Glusaying 20 BEG0 ponftueany in & §O¢lizylated The pra8mongarcippga cell dine

I l.is a B ho sochated cel |  sur
Dy EERes Bl DM Ry T pr bR R RS, !
m¥t sodidipuvel, Bld | v AtdssdntidCarBinoCRdsr @k)the g&iivate st a
added to 4 x 105 CL-A B |ynphoma cells, incubated for
melakpragnes!icéne ¥BIA Mk dd by aag@ve s APMEM sunpyymgnted with 10 %
P& ossl i nki ng secondary Fab'2 Goat anti-human Fc
anti body. Cells were incubated at 37 OC for 6 h and
the effect of the antibody incubation was determn ned
by two i ndependent apoptosis as

says. Cells were
Fos apppieds aiseresellsyveagmashed igdss %&gaﬂyﬁlwqdﬁﬂ L 1g@ (or
. PP J |
S e R

in&0idikinwells 4RE Hih@ne rwasamielved dufifigatli-2m @tutapoptaogios. iThe
detectabl e by a decrease in the red (y-axis)/green
cellx wgrd wysher pod dsueplele Grovah dlediumay ppadded) coptaingI2oepss-
. secti oF oW s esemat i verhi-ndi ng, pf |
i oo rae SE0E “RE R CER SO e, oy Jeke

indub@i an RaunaafHieMatodvhef asthi $ % @geatGgl 4C, Bot Y 61240
was stained with Bl 1 or FITG8(control) scFv

Cedln tWeo el lectad iy snamyingtion krdstemed dethetlesd Fior HSPAmnexin V

col.our). .. 1 nset. pLet i Ngs W .
(AR Bu e e Bt s Wb AP sihibsgions.
ThREREn@et hSopt@icccdils ¥ed dstdnhidangrthedsivigd PBMoptaidcells

the different cell popul ati ons were stained with
= ¥Q0uoh Sdifd8 m\ \UBhj/ugat ed CD- speci fic anti bodi es and
Al exa Fl our 647 Zenon pre-labelled Bl | 1gd or
control FITC-8 Igd. IgGBIl binding to the different
c&) ICopayu pidts shivsy teselageodetbutiontof @B 4ells as a function of

Annexin V and Propidium Iodide positivity following incubation as above

with 2 pg/ml IgG B11 or IgG B1.

B) Bar graph shows the mean percentage of apoptotic PC-3 cells following

incubation with serially diluted B11 IgG; or 20pg/ml Bl 1gG;.

C) Bar graph shows the mean percentage of apoptotic MDA MB 435 cells
following incubation with no antibody control, 10 pg/ml negative antibody
control, serially diluted B11 IgG;, or 10 pg/ml Trastuzumb IgG1.

D) Bar graph shows the mean percentage of apoptotic DU145 cells following
incubation with no antibody control, 10 pg/ml negative antibody control,

serially diluted B11 IgGy, or 10 pg/ml Trastuzumb IgG;
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channel . Figure 5. Affinities of 1gG Bl and 1gG BIl to
B Iynphoma cells. Raji cells (left panels, 1gGBl) or

woR0v0868383 | s (right panels, 1gG Bl | ) were i nPCOEPB®A6/012065

wi th increasing anounts of radioi odinated 1gG Bl or
radi oi odinated 1gG Bl | protein in the presence or
absence of 0.2 ng/m of the correspondi ng unl abel ed
FibB@ Bf B1eids, sREBT 16GHIiNGAYaNRS 64l BYivkNEitPYn Raji B
Subtracting blndlng I'n the presence of unl abel ed
lymphrpstai gedfs pr thesibserfee oinct s dinkingwtiagentsThe anount of
bound 1gG Bl or IgG BI | protein increased with
i ncreasi ng amounts of free 1gG protein with saturable
Rgi Ol Reer® i diBatt@ deR el BIG,; BO 180, IRifaxBhatA G ;- o corivtdl I8 -
I I , respectively (upper panels). o
1 RgSarat R4l 6Scart Thagdnpfont24amary Sials (Waadarvgsiaelagyl viability

d t. d._a di i at i f ~3 i.th
woTRRR R AR ReE0TH RariRS 3 BlpPRelhi Derge
neBhtiveddfisa di ssoci ati on constant of -0.3 nMw th 47,400

functional binding sites for 1gG B11 (Raji cells).
Figure 6 - Binding of Bl, BlIl, CIl IgG 1l to tunour

cell i i ff t i,Qi Th At
riits HOBHR O ST CRUP T TREAAIED) sepognes o
BERAtiKddy antibodies on different carcinoma cell l|ines

was i nvestigated by flowcytonmetry. Hi stograns show
bi ndi ng of Rituximab anti-CD20 Mab (first row front

NSt Pegks) ' e . I '
riE AT g e s TSR RERRo aBlD bl o
BpReaktihodyo MCF-7 breast carci noma. HPAC pancreatic

carci nonma, PC-3 prostate carcinoma, LS174 T col orectal

carci noma, and THP-1 nonocytic | eukaem a cells as

indi cat . _ y c 9 . .
g s v 2l P feafieho GulLRGLAZRATRARAT o9 SEUI el or
Cleatipaayn i n Conpl ete Gowt h Medi um (RPM 1640,

suppl enented with 10 % FCS, 10 mM HEPES, and 2 nM

LA utamne) to 80 %confluency in a 6 well plate. The

prostate carcinoma cell line

Example 1 — Selection and Screening (Biopanning) for apoptosis inducing
antibodies with specificity for B lymphoma associated cell surface

receptors
Cell culture

The cell lines used in this study were obtained from ATCC-(Manassas, VA, USA)
or Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ) GmbH
(Braunschweig, Germany) and were cultured in RPMI 1640 medium
supplemented with 10 % FCS, 2 mM L-Glutamine, 10 mM HEPES and 1 mM Na
pyruvate (all from Invitrogen, Carlsbad, CA, USA) unless otherwise stated. The
Jurkat T leukaemia cell iine (clone E6-1, TIB-152, ATCC), the B lymphoma cell
lines DOHH-2 (ACC47, DSMZ), SC-1 (ACC558, DSMZ), WSU-NHL (ACCS8,
DSMZ), IVM-2 (ACC12, DSMZ), Jeko-1 (ACC553, DSMZ grown in 20 % FCS),
20
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DU145 was grown in MEMwith Earl's salts, suppl enented
wth 10 % FCS, 1 nM sodi um pyruvate, and 1 mM

woesessent i al anm no aci ds and the deri vat e of PGI/EP2006/012065

mel anorma cell |ine MDA MB 435 was grown in DVEM

I ted 0_%F F I
el G b0 EReat o aPRBLET R AR 5 b7
(CRIL- iﬂs@ Aﬂ':@%t @%Mbﬂ@f (Dggﬁ)' VI@CEBHI QQQIYmExQW!rF ol B®od

controfs) was added to individual wells and bi nding

198852 200 6weY BB rGIgIeanES 2! lnl.i Biontsdicinenl 5,22 :276-§he Ramos

CAsIEripeinte rbaladint ?ﬁéﬁkg L e RSN

(O@Hkﬂl e#&ynannﬁ@taoﬂw%tmwm!a e|]§c&IBI)@an6ﬁiabIQMiG/Rdh
hum di fi ed at nosphere, wt 5 %0 CO at 37 0OC, for

(CB@ SBONAFEC) @rd Ithe werieple dnb’@@mdwﬁyzcﬁy&%a?@ﬁen Adlfel:

tai.n oV d
=SB ahie alBt Pl e lemliy WM e peS i e %
mj/di‘)?ta%ﬁhﬁtah@ REMHurden RAERATRY @trﬂ@@ﬁél@talt G706, |u§1n‘g@55 % CO,

ermned by the fornmula: % ap ptotlc cell's = 100 - %

atrABB8re. TH/kdMs were matitaiGehatdux 1pi-bixsl S helle/mhe rel ati ve
di stribution of PC-3 cells as a function of Annexin V
and Propi di um | odi de positivity follow ng incubation

z@Q@%@men'a VvésiBRIpMpar8feB11 or 19G Bl. B) Bar graph
s ows the nean percent age of apoptotic PC-3 cells

foIIovm ng i ncubation W|th serlally diluted Bl | 1gG

r 20 /m Bl r aph h
Tt GO G Vep RO Chen MSATR 28 50 Gef 18" £51 T B30 m
bubl&qy E@& Wt Iilf%%&éﬁdef’ol‘w wCOBK! QJSA)lgvdméthn 'T.ﬁﬂ@édc&es
ant i y control, seria luted B 1 1gG,
PBRy(InVitrdgeas) aiurekuspg@ed iD)buB‘Zar AgtlapM SlablwOst heé mééngAC

er cent age of t ot DU145 cell s § i
] S ot oA o PO Y 6110 e P b G 1

cel‘%’]ﬁxi 1% i SO rAc)l

Cell disruption was achieved by hypo-osmotic shock treatment (Buffer A) on ice
for 10-30 min and subsequent nitrogen cavitation in a Nitrogen cavitation bomb
(Parr Instrument Company, Moline, IL, USA). Cells were kept at a constant
pressure of 40 bar (4,000 kPa) for 15 min at 0 °C.

Disrupted cells were collected in a 250 ml Sarstedt tube (Sarstedt AG & Co,
Niimbrecht, Germany) containing 500 pl 0.5 M EDTA to yield a final EDTA
concentration of 2.5 mM. Addition of EDTA prevents aggregation of membrane
vesicles. The homogenate (100 ml) was divided between 4 x 25 ml Beckman
thick-walled rotor tubes (Beckman Coulter, Inc., Fullerton, CA, USA), which
were centrifuged for 10 min at 1900 x g (4,000 rpm in an Sorvall SS34 rotor) at 4

°C to remove unbroken cells, nuclei, and heavy mitochondria.
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serially diluted Bl 1 1gG, or 10 ng/m Trastuzunb
lgG@ Figure 8. Bl 1gG 1 and Bl 1gG induce direct cell

WwW@21000648Tity on Raji B | ynphoma cells in the BGBEEP2IE6/012065

of cross-linking reagents. Raji cells were incubated

with Bl 1gG, Bl Ig& Rituximb 1gG. or control CI-
Thepupgpiapt e cofesied ﬁ{ldzpééfeﬁegi/rﬁftewrwweﬂﬁa? R pp & of 1
mwpli\%ﬁt@é;vséﬁ%gdcommﬁg abindNit ¥DYAS 1A Gk e ReRkrASe ddh Brurther

percent age of Annexi A V and Propidi um | odi de double
reciegay iof @eldetd srudei uka embibenduvit membeaneegvere pooled

S Y SRR NSl Bt 20
JufGt MenSane VeSS ed WerBhultr20éitRRMBYI Ristisl € Bebkma¥Hr@ed4 ¥t

sequences (nucl eotide and am no aci d) sequences for
rotorr |at #0000 ogp Erpropl 804,000 Sepletiri oh haatch °Se repainagats were

Bi opanni ng) .f.or ~apopt osi s induci ng.ant.i bodies with
el Res fopaeine S RS ran Gt GRE s 08 fsdipgnst
tisg@@@gg.mgengmt)' culture The cell lines used in this

study were obtained from ATCC (Manassas, VA, USA) or

Deut sche Samm ung von M kroorgani smen und Zel | kul turen

THe SN SRR PR DS ERE T AT neaiity thifid
ofla fktd! B4F A8 wak Qe sV EXRESh 20l M INBu ik (WY aid 1 adds, 1 mam

I nvitrogen, Carlsbad, CA, USA) unless otherw se
ERTAt 885 Mivecrgses kHi7.4) bestaeahicarcés|strokesna the hemegemszer, A

by e R R L R0 P 0-

10i T %rotelx\/wag thChdiReve@SMZ) ,  Jeko-1 (ACCS553, DSMZ grown

3

% FCS), Rec-1 (ACC 584, DSMz), SP-53 (Daibata et
al Cancer 1989; 64:1248-53), RL

Selection of phage Abs by whole cell/cell membrane vesicle competition

biopanning

Approximately 2 x 10'? phage particles were pre-warmed at 37 °C for 15 min with
intermittent mixing, centrifuged for 15 min at 14,000 x g to remove precipitates,
and the supernatant was transferred to a fresh Eppendorf tube. Non-fat dry milk
was added to a final concentration of 2 % (w/v). Jurkat membrane vesicle
preparations derived from 2 x 10° cells (round 1 selection; 2 x 10° cells round 2
and 3 selections) were thawed on ice, and were mixed with the blocked phage

particles. The mixture was incubated for 15 min on ice.

5x 107 (5 x 10® 2 and 3™ rounds) Ramos cells were harvested by centrifugation
at 1,200 rpm for 6 min at 4 °C. Supernatant was discarded and Ramos cells were
resuspended in the milk-phage-Jurkat membrane vesicle mixture. The suspension

was incubated at 10 °C under slow end-over-end rotation for 4 h.
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(CRL- 2261, ATCC), Granta 519 (DSMZ), NCEB-I (Saltman
et al. Blood 1988; 72: 2026-30), BJAB (Menezes et al.

WBL@meck483 ne 1975; 22: 276- 84), Ranps (CRL-1 596PCHEEIP¢/012065

Raji (CCL-86, ATCC), Daudi (CCL-213, ATCC) 5 CL-O
(Cerutt| et al. J Imunol 1998; 160: 2145-5
Theegell/ p§lhBREREDRIVES FIRE RN ARERLFED 8 §/aS KTEES %ﬂ%ﬂ? %51 ¥ efcon

m?%‘LéIb @lssc%ésoged#aﬁi GAK {/GRY- &%ﬁmn%@%l gé@wwpah MR

vitrogen) supplerented wth 20 % FCS) were al’l free
staifiedn/itioqll- asqm BIndS cifirhersleaan |B10aslemgm, dﬂppseld Msphef the

it R SR, P R £y TR, e

pillE ?"Df}?é“ﬁbc\! %ﬁag ch@riRi Rk qtad@np&yfdf ab rﬁf%' At84 el Phe tube was

ted by centritugation at 30 mn in
rem0Qedrirolnubk engifiGoamd thg tﬂlbmcapbvdsescﬁWeé nnasd sNéwl Yotight.
USA), washed in Dul becco's PBS (Invitrogen), and
resuspended in buffer A( 1 MM NaHCO, 1.5 mM MgAc, pH

The Battonfeli %; 6P RCRIEG e mlﬁegrm'%qf@w v5asxch% §ed off
Jurkat cells/m (5 x 109 cells rn 100 mM Buffer .

usmgl b dgzranpppasn Tihas aei bl@bcﬂebytyhyrp@r@i;nocludmghwmbrane
at ment er, A) on 10-30 . d

Ve o P rBish e el PR R PGl twbe cap was

th&@é/dréﬁt(% epe&e mr&ﬁa{g&h& ReduuRSlde GRRBAYad MM WG, ligukd to

s were kept at a constant pressure of 40 bar
be(edpdbi@l deParyiseghroush ghaonening B e (Ersrflgekabatans wer e
collected in a 250 ml Sarstedt tube (Sarstedt AG & Co,
Nmbr echt, Germany) containing 500 mM 0.5 M EDTA to

Thél ﬁ'r@z:s&dfdeﬂ ahsebNibn GRRCERHEALhENInA B tdrembveAtidiets Bidoll.
of EDTA prevents agtlzj gptl on of nmenbrane vesicles. The
Th«?mfrﬂgte\ﬁ@&r@sqsn@@iemn} WalPRf (nodeerferareddaliowing fmml yyash) and

e[su IL-OJ]I‘P r%fo\é\l@édcﬁgto A?éshtﬁpoq 1&\@?@3&2% tw%?l;ﬁ Lgﬁoc%edure

wa]ser'ﬂafbdé(thJ;QQQoun(gsléncD@)O rpmin an Sorvall SS34
rotor) at 4

Phage were eluted from cells by addition of 150 pl of 76 mM citric acid (pH 2.5)
in PBS followed by incubation at room temperature for 5 min. The mixture was
neutralized by addition of 200 ul of 1 M Tns-HCl, pH 7.4. Supernatants
containing eluted phage were saved following pelleting of cells at 300 x g for 5
min. Further elution of phage was by resuspension and incubation of the cell pellet

in 1 ml trypsin at RT for 10 min.

Following inactivation with 40 pl 1 mg/ml aprotinin, cells were centrifuged and
supernatant containing eluted phage was saved. Eluted phage were used to infect
Escherichia coli HB101F and the bacteria were plated on TB medium containing
appropriate antibiotics and glucose. Bacterial colonies were counted, scraped from

the plates, and used as inoculums for the next round of panning.

Conversion to scFv format, scFv expression, purification, and analysis of cell

binding
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OC to renove unbroken cells, nuclei, and heavy
m t ochondri a. The supernatant was col |l ected and

wp@edo7eesass mat eri al was resuspended in 25 m  of PAT/ER2006/012065

NaHCO buffer containing 1 nM EDTA and was
re-centrifuged (further recovery of pelleted crude
Jurkat menbr anes). Jurkat nenbranes were pooled with

E&RRISpoo! thaltn@@ fdlidvahg B8EE fouh8ged JeRBtOSWRS ERRbRALS
contalnlng crude Jurkat nenbrane vesicles were ultra

Eagéntor irdrugned thes igene dIIBEdieneasuinige vasa wast isrligatedioVeeiors

200..000 for
coPRETLR e fRrs Soe o treohfRA oy digeson gt
EJ&HQM@}%@W%'S@W ﬁ@:té ol tHee oeﬂ@@tea@ms Rsdd @ tfdnsﬁj:dﬁl E. colz

Kl eenex(t he crude nembrane pel|l et

T PHhs?ﬁ]éSr eesgnt 1)aam9%@eﬁcﬁ?ﬂg€‘énﬁs§éﬁﬂwit% alndNagj %l%?chaol
7¢ﬁal ) q{)and was resuspended in 2.5 m HES buffer (10
pés,” 1 nmM EDTA, 0.25 M sucrose, pH 7.4) by
several careful strokes in the honogenizer. A menbr ane

suspensi on concentration egqui val ent of 2 X

Bacigriasygte platse amnlangs 800 cmi oagahep!4ieso e FPdWﬁgualt Hgues were
8&9' S'XI?S?ene%etl %%f&'ﬂ féftesp ;@P SedYn Wﬁ%@dlﬁﬂ )gr 66k mcht

RENTbr ane Vesi cl e ¢o etitlon I'opanni ng Approxi mat el y

cubtude {0371 3C phrzm eprp afsirigC hre autoRiacedpsyatend (Helthboat HéteChhiques
15 nin with internittent m xi ng, centrifuged for 15

2000 $uapl: 347 D0ResorEpIIE reehvo Vi BIeBlS] WPeaRTeducearia T Bgmedium
a,g@g§§?&%&%“mgéﬁ (ﬁﬂgferred to a fresh Eppendorf tube.

was added to a final concentration of
2 % (wv). Jurkat nenbrane vesicle preparatlons
derived from2 x 10 cells (round 1 selection;

Fog grimgary srerang ofrigh's clowe @&d%@)tawﬁ Bappsgrls 9 i % %gon-
ta%?fj(féﬁ\ﬁr 8 0bb Ratho ok r]ugﬁf chs%&%anJb%% With teitﬁére&f Qé—d" @cFv

ure was 1 ncubate mn on 1 ce.
cld2s, @mivedfidndthe fdommds)ofaeﬂmzmmmd srodered arsairewmeeidauwe

entrifu atlon at Q0 for,. 4
Callipafarn BREOAES WG e Betd Bho st ath " BRp Systems,
Minneapolis, MN, USA) and 0.7 pg/ml Cy5-conjugated Goat anti-mouse reagent
(Amersham Biosciences). Cell binding was analysed in an 8200 Cellular
Detection System Fluorescence Macroconfocal High Throughput Screening

(FMAT) instrument (Applied Biosystems, Foster City, CA, USA).

Following primary screening, seventy two bacterial clones were picked randomly
(i.e. irrespective of target cell vs. non-target cell reactivity in the primary
screening) for DNA sequencing as described previously (Soderlind ef al. Nat
Biotechnol 2000;18:852-6.) (Soderlind er al., 2000). For evaluation of cell surface
binding by flow-cytometry, Ramos and Jurkat cells (both added at 2 x 10° cells
per test) were incubated with individual scFv clones at a concentration of 2-10

pg/ml in PBS (Invitrogen) containing 0.5 % w/v BSA (DPBS-B) for 1 h.

Cells were washed by centrifugation at 300 x g for 6 min. Cells were then

incubated with FITC-conjugated CD19 mAb and PE-conjugated CD3 mAb (BD)
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resuspended in the m | k-phage- Jurkat nenbrane vesicle
m xture. The suspensi on was incubated at 10 C under

WG b@woesass over-end rotation for 4 h. The cell/ pet/EP2006/012065

menbr ane vesicle/ phage m xture was transferred to a
15 m Fal con tube (BD Bigsciences, Bedford,, VA US/
en@ Bkt s SH g0 Séjf‘rﬂﬂﬁ%@té?f%ogtt?fﬁﬁtgﬁn poRtes fdth Respecively.
D&éé%g}n' GFRABHEINEI S {sABIS BaBY BicasaiansESRPERDERbReptavidin
Sweden) at the bottom and 9.5 m overlaid 40 % (v/v)
(Dike dlytomatich, Glostwy), BoapBSiqkiveed ipiubatin) withheiofigplated

wa entrifuged at. 1,500, r for .10 m,n 4 0C . T
ol HRaES At GHES e pomrRRe Bl Brpdg st fe B eriipe B go
mi@and a5 e d-gRc@ndy seliggibatisdd @bl peHdembdbh dBe Ubing “ice-
of the Fal con tube containing 100 % Ficoll was chopped
cobd $oletsdngg a ci gar - chopper. Thus, very high-density
mat eri al includi ng menbrane vesicle sheets and cell
nuclei were elimnated fromthe tube. The tube cap was

DiffersntiaBwRslELélY col eneafbraisiasipld pugntdge vacuum i nsi de the
tube and allowing liquid to be expelled drop-w se
t hrough the opening at the (cut off) tube bottom The

Th%?)rrgs%ic’i{ ﬁg@p&mz&(? gg@?&sﬂﬁﬁ@ng@??t% he goﬁ%ﬁatfb%d%g?zaft (ri:arg et

nove excess et was resuspen
diffeflenfPBS (enplespér btigerd frolthawimagve i cedll suefsde) canfigbtation.
suspensj on was _rel oaded on top a fresh,Ficogékp#!lar
[

Folletingh iR sTOHAGS (i 0 EUBDFEORa BIOPRHERS e YSIPE WY amos B

| .
AR 2150 lPaactnce ot e oo s ol

reRBDifinlt IphegecscBy vene idoddted Thate wesmonesrtrdriatsalubld st vsand

mn. The, m X neutralized by addition of 200 ni
exgresgedyp F%lli:é??o\éaﬁ’?. 4. Supernatants contai ning

el uted phage were saved followi ng pelleting of cells
at 300 x g for 5 mn. Further elution of phage was by
Recesibspen s¢ion wared inaubatiedt with target (Renses)) | orpedri-targétn(Jerkat)

tr {n at RT.faor. 10 mn.. Foll ow ng. inactjvati L
wigdd Rl pipingf ot vl pncng Ted Repie St o G i aflblos
of TP B NRAURARIonELREAbRkIME, 8indé @gh piROAoNB e xpResd whlelhetin

phage were used to infect . . .
to bind selectively to Ramos target cells at intensities ranging from weak to very
strong (Fig 1A). Only two clones were identified that weakly stained non-target

Jurkat cells (Fig 1A).

We next determined the genotype diversity of isolated phage displayed scFv.
Seventy-two scFv clones were randomly picked (i.e. irrespective of binding

tropism as determined in the primary screening) for DNA sequencing.

The clones were simultaneously re-expressed and re-evaluated for target cell
specificity (Ramos vs. Jurkat) by FMAT technology, as described (Fig 1B). Seven
different antibody genotypes were identified, as determined by their different

CDRH3 and CDRL3 sequences (data not shown).
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w@bkmcoesass Bact eri al

Escherichia coli HBLO1lF 'and the bacteria were plated
on TB nmedi um cont ai ning appropriate antibiotics and

the plates, and used as inoculums for the next round
of pannin Conversion to scFv for

t, .SCEV
Thex BB SPRGHCION OF iR EMBnSCFAntes IiEed Baf thegg colour flow-

cy@n‘ﬂéﬂa@ %TQE/siI@h%QﬁJ%Qg RRQlbaBbY aliRedqhal hawbde dthReRos and
roun selection"was digested with Eagl to renove

JutHaECfgksraad ldetectiobhef scEs bindimmp wmeansrof wals-tageantibgdy €aig. 1C).
Vectors containing re-ligated uncut gene Il fragnments
were linearized by digestion with EcoRI enzynme. The

T& Vaﬂ&%%ttaﬂbeplcetm USer@€e Refifdde byWaD 19s @eld t oDI3r aRpfeasith,
coli TOPIQcells essentlalké?as descri bed earlier
res(p@gtmly,mmceﬂucapchrwa@ csnmg@t@ﬁ SpEOIL moaogszalaurytlbodles

Bacteri a Iated Ak 0 S
THE o aia PR PR s 80t BlolS SRR RN bR
inRRhati&sto tangt R)ﬁ}ﬂbﬁ&élﬁg buﬂna' Bindgh M%bho@&ﬁgeﬁﬂx@h&t cells, as
culture at 37 0C, 220 rpmusing an autonated system

coprarediio the REsi wloniTgLEE v2002: Suppl : 30-7.). Recombi nant
scFv fragnments were produced in TB nedi um cont ai ni ng
appropriate antibiotics. For primary screening of scFv
ApobBs Bkadi ng to target Ranps cells and Jurkat
nontarget cells. 5,000 Ranbs or Jurkat cells were
i ncubated with either of 960 scFv clones derived from

. i.be
L e A B Ry =
redudbd QB&@E@y@mmoluMnﬂ eapdingso nMﬂudeA)eréiﬁdstﬁ)udiqmg/(Hierce

Cy5-c nJu at ed ntl-nDuse re ent sham .

DI T e BeyoEer . ook RGPS Ay aun ey F Pt dbgified
by Tk yAgrml;é%@}q& 198 tesxga@necFa&ﬂb@&@%;@éa;&cMwa%&wmsam
H gh Throughput Screeni hg ( FMAT) i nstrument (Applled
UBLpsystens, Foster City, CA USA). Follow ng primary
screeni ng, seventy two bacterial clones were picked

randomnl y

All scFv samples were found to contain less than 0.1 IU/ml of lipopolysaccharide.
The chimeric anti-CD20 antibody Mabthera™ (Rituximab) was purchased from
Lund University Hospital (Lund, Sweden). 2 X 10° B lymphoma cells (Raji or
Ramos) or Jurkat T cells were incubated with serially diluted and detoxified

scFv’s in culture medium for 1 h on ice.

Cells were sequentially incubated with secondary anti-6xHis mAb (5 pg/ml), and
tertiary Goat Fab’2 anti-mouse Fab’2 antibody (Jackson ImmunoResearch
Laboratories, Inc., West Grove, PA, USA). Intermittent washings ensured removal
of excess unbound antibody reagent. Cells were incubated at 37 °C in a

humidified atmosphere of 5 % CO, for 24 h.

When whole IgGs were used for apoptosis induction, cross-linking reagent was
replaced by goat Fab’2 anti-human Fc y antibody (Jackson ImmunoResearch) with

minimal cross-reactivity with non-IgG antibody isotypes (to avoid unspecific
26
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(i.e. irrespective of target cell vs. non-target cel
reactivity in the primary screening) for DNA

W@ emoeesasng as descri bed previously (Soderl i ndP@&L/ER2006/012065

Nat Bi ot echnol 2000, 18: 852-6.) (Soderlind et al,

Fo evaluatl of ce surf i nding b :
CrP RO SR s o v RS Tt ceS el T Tieh JeUgap 4ps)
ard idcubBed CRldeScriv@l ab&%L Yore. € | ncubat ed MAth i ndi vi dual
scFv clones at a concentration of 2-10 ng/n in PBS

(InV|trogen) contalnlng 0.5 %wv BSA (DPBS-B) for 1

A%opljﬁqec ce Weegee pARR{ ?tﬁxer\%se setn ol é g&%&ttﬁn&(ﬁﬁ%ﬁgg stairfin g\éth

were en 1 ncu a’te conj uga

Afdkbh rtAb«xlaiaad ForC @B§ ugaw e in€08ropiurh B@denaaiqPI)ngooth from

subsequent identification of target and non-target

Mekerplar Prabspebiitiegey) apdt e®es@AN ol cIOmEtHA WIBO%% Cells
hi t PE- r VARYS |
wEETHEHRS B PRI AAPTel | R Eloc TR A I, S0
apApﬁoEc/ﬁe@bﬂla;yA‘aﬁﬁﬂgﬁMV dovd Hi [ssigoflts. wesel ﬂesondﬁ% én ithe Fhat ad
with secondary and tertiary reagents for n
Fliborglep «‘rh@%%%i/qsvéqhyatem ihﬁgﬁ%trgs@ﬁ%“‘(fﬁg% @Slﬁgﬁ%@ﬁéﬁ ghuf
mgtﬁﬁéﬁﬁg;‘%&&%&%g solutions. Differential whole cell/

rane ves cIe panni ng The present study
utilized a novel panning protocol to isolate

anti bodi es that t et d ffe | y expressed
In SRSV FIeRiReiD THATIOpaIep] N KER {1 G SFa PP oh high
thﬁ)‘ﬁéﬂqﬁl‘{"‘amﬂ%tésw &?eernﬁ%ng§a3ofba§e9rﬂﬁes‘éhﬁén@ial Qb&%‘&»ﬁl 43 washing
usi ng ol | yfiphoma cel I's and nenbr ane

ofwel§ witbschernd enbsS tiokanguekgent. ﬁheedfhoaledmae or|skEy clone and
nmbi nan i sola

h F
conTBILT T SR e SR SRS ey A e Gihere the

apdoROeak b?selé%@&pslﬂ?kr REHe BICK\CoMBaRd @ HehairRgt ¥F 4P clone
target (Ranps) or non-target (Jurka&% whol e cells and
B

Fleyarehrrddws aro rmimtm nﬁuapgptosrrhehglpaicq dialgng dargetappfegen

cel | n nt| n t 1 Ki :
ex i MR, Bord A, PRRLu B QRG] i Mgmined
scBeli@addsueting ther dgaprsistiadgtion depdnse@bn lbﬁtd&[gsﬂottafg&t antigen

rangi ng fromweak to very
(data not shown).

Using the established scFv-apoptosis assay, we screened clones for apoptosis on
Ramos and Raji B lymphoma cells. scFv-induced apoptotic effects were compared
to that induced by Rituximab anti-CD20 mAb (Fig. 2D). Three scFv clones — Bl,
B11 and C11 - were identified that induced significant apoptosis on both Ramos
and Raji cells (Fig. 2 D and E). Induction of apoptosis by scFv on Raji cells
correlated with binding to these cells (Fig. 2D), since scFv clones that failed to

bind Raji cells did not induce apoptosis.

The B1, B11 and C11 clones were transferred to fully human IgG1 antibodies.

Both their specificity and functionality remained intact after reformatting, as

demonstrated by their strong binding and potent cytotoxicity towards a broad

panel of B lymphoma cell lines (Table 1). Notably, apoptosis induction was rapid
' 27
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wmenr/oeaser m ned t he genotype diversity of

strong (Fig IA). Only two clones were identified that
weakl y stained non-target Jurkat cells (Fig A . W

phage di spl ayed scFv. Seventy-two scFv clones were

randoml y picked (i,.e. irrespective of hinding tropis
WHE BRteRhPHE R ph @npEXithaf POSEVR SRPRIGHC fcstls %ﬂ&g feached
AlRBAYERE RGe toTHE hELRTE Se VbRl el Lif2Y (raniBaUskidata not shown).

re-expresseé)and re-eval uated for target cel

specificity (Ranps vs. Jurkat) by FMAT technol ogy, as

scribed (Fig,IB).. Seven different antibody genotypes

TS et e FORpiONE STGORPREREE by thetr di {1 erent

CDRH3 and CDRL3 sequences (data not shown). The high

specificity of anti-Ranmps scFv was confirnmed by three
scEwlantibodyl hewyindsreerd coramebd & SulFlshithviiuman feildafiroat via

wi.t h. equal e Ranos _an ur kat I.l s an
IR G GE O TR A AL SR f afog Triryghol Methods
1999tA0ROGYR 7\ Gnd 19@1&%&9 etrad et O Nt AT GBI 08| | &lMenBing
defined by CD19 and expressi on, respectively,
Lipsfengnfina 06 ctazontaccomniingatreshu@ptepis infsfractiams dbivitnegen).
anti bodi es. The seven genotypically unique scFv clones
showed hi gh and vari able binding intensities to target

HBAMP 5 E #hd SurifRdtirdif sPé dLRgafiéh bB&uROs i MBStIedUsrisain A
cells as conpared to the negative control scFv.

cohpopt (@enesshans Bjioscignepd| yidwc ohalyi €6 Hrepasstonsf was >98% as
reconbi na duced.sckv...fr nt.s,: wer e
oSBT S REROHAAA Sl OeRl S ok etiesly an

folfis té Wehthidng o PITEVBE eBi®beiahnodtmgstraieakfused in lthe ptsnt
) . Remmining endotoxin |levels were quantified b% t he

studat - anfelss cgetemipechtly 488 allALcameelecyts d¥tatenisdt, (Cambrex

B&%&%ﬁ% ville, MD, USA). Al scFv sanples were found to
contaln less than 0.1 IWm of Iipopolysaccharide. The
chimeric anti-CD20 anti body Mabthera(tn) (Rituxi mab)

was purchased from .
Example 2 — Analysis of antibody specificity

Antigen Identification

The identity of the targeted antigens was determined by immunoprecipitation of B
lymphoma cell lysates. Cells (50-600 x 10° per ml lysis buffer, depending on
antibody and cell line) were harvested by centrifugation, washed twice in PBS and
incubated for 15 min in Lysis Buffer (25 mM Tris-HCl, pH 7.5, 150 mM NaCl, 5
mM EDTA, and Complete EDTA-free Protease inhibitor cocktail (Roche
Diagnostics GmbH, Mannheim, Germany)) containing the detergent Triton X-100
(Sigma-Aldrich, St. Louis, MO, USA) at 0.5 % v/v.

Cellular debris was spun down at 16,000 x g for 15 min in a conventional table-
top centrifuge and the soluble proteins were pre-cleared with Protein A Sepharose
4 Fast Flow (Amersham Biosciences) (1/10 volume of reaction) for 1 h on

rotation. For every sample, 1 ml of pre-cleared cell lysate was immunoprecipitated -
28 ‘

i SOPGEL/BPR006/012065



10

15

20

Lund University Hospital (Lund, Sweden). 2 10 B
| ynmphoma cells (Raji or Ranpbs) or Jurkat T cells were

WO p@aes4edl with serially diluted and det oxifi eBCHER06012065

in culture nediumfor 1 h onice. Cells were

entlally [ cuba d wth se o dar ant i | nﬁq
f%%%\/r@ 0 kil eay 9?§WU@9&@# pas ?tFl%ﬁ%’E fgpe 5 Fast
plaat \VQQ%déd] %G&ﬁ%dl (HBDARE SBANON kR bRR &0 H&S thel Hmuno-
Grove, PA, USA). Intermttent washings ensured

courqﬂmealwe@é W@S&@é%tamiyolmd laisis ibb ey bpé@(béﬁﬁ ITLIBJ 4rsl feally

i ncu ed at 37_.0 E d at
re B 5 SO AT & G hores iR RURE AR wgeAbE
Sdnil¥! R%a&mmg &E&FPald é@bhﬂé&dﬁﬁ@%@A@@chv@ﬂ uapve% B- "&@ﬁGel
Fab' 2 anti-htnan Fc g anti body (Jackson
(all froombResgank h) Mﬁth mni mal cross-reactivity with
non-1gG anti body i sotypes (to avoid
unspeci ficcross-1inking of endogenous B | ynphoma

AR&SHEhiAL & Eingsly Bace Sifetming glvalbodenN roteitdbdnde Wiidhettst asre
descri bed above, for 6 h. Apoptotic cells were, unless

exgish@ e dhe SRSeRA Gle ot tse}eneatyd denBTntis ddigestion i§ desembed

EPBRSL  p e, op o o

subsequent flow cytonetric anaIyS|s Cells were
defined as viable (AV-/Pl-) apoptotic (AV+
Birgfly) gt plugs éve&?)éﬁ%tﬁf‘?%ﬁﬁ‘éé%@l aatidx R Pipshipg tﬁv eafygrepwith

20%)' pgbs% cre‘r;‘orﬁtﬁ? hllﬁhn& itakibn. %Qﬂe Eh?qﬁ’é ifl3 S eedVac

nnels |nd|ca e text pecti vel
cousenmgtoa (Warrbmgdaln,smh’u wSAt) fHBDS Biinswingieewere lieduced

oGPPI L) BN (AP GEHSE-d00p Ho e BEdaaT 2

fofasisf'i‘yand bag@ghedNyS 8AUERE | Al 24 NEW3ALING rlo@&ﬁ':e%ﬁhé N9o®fmM

s with scFv "and cross-llnklng reagent.
I\%&ﬁé@d@ﬂ@@e&hymﬁbamfoﬁmwamn@om@entlemeramre: n the
apoptosis assay is denonstrated in Fig. 2 A-C, where
the apoptotic effect of selected scFv clone Bl is

ARS8 88itibAAI t108nm WishBGtstds i8¢ HY n WIE,HCO; followed by one
wash in 50 % v/v ACN, the gel pieces were dried in a SpeedVac concentrator and
re-swelled and digested in 15 pl of 15 ng/ul trypsin (Promega Corporation,
Madison, WI, USA) in 25 mM NH4HCO; at 37 °C over night. Peptides were

“extracted by addition of 50 % v/v ACN /1 % v/v TFA and 10 min incubation at

RT. 1 pl of the extract was spotted onto MALDI sample plates and allowed to dry.
1 pl matrix solution (5 mg/ml alpha-cyano-4-hydroxy cinnamic acid (CHCA) in
75 % viv ACN /1 % v/v TFA) was spotted on top of the peptides.

Peptide masses were .determined using an Applied Biosystems 4700 Maldi
Workstation. The proteins were identified by peptide mass fingerprint database
searching using Mascot search tools (Matrixscience, UK). Antigen specificities of
clones B10, C10, and G12 were identified using similar methodology, except
scFv’s and anti-His coated magnetic microbeads (Miltenyi Biotec GmbH,
Bergisch Gladbach, Germany) were used for immunoprecipitations.
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FI which shows no induction of apoptosis. Jurkat cells
| acki ng target antigen expression did not die from

wapwphesss after treatnment with any of the exaPCTEP2006/012065

scFv denonstrating that apoptosis induction depended

on binding to target antigen (data not shown). Using

t he established scFv-apoptosis assay, we screened
FdHoQRes cJrRErsRRAPHRSHS ARbERREmANE1 8 i ard CYIMH®WRre used

cells. scFv-induced apoptotic effects were conpared to
tot pretipitatduensigehy RImM uRRjiradndamamasDB0 lymphqui elloDjgG Bl

Thr. Fl . cl on - Bl., B and - r .
prcigfed bR, Rt Ehors Ard e B dstbefyels (Fis e
laiRANP & epdltefRdritaifiiRle| these lafids Werde prehréd) and| digesedd Wwith @fypsin

apoptosis by scFv on Raji cells correlated with
anfjapaliysry Bygnass spectioaity iggmtidying LARRRMashpjargetansigen.

that failed to bind Raji cells did not induce

apoptosis. The Bl. Bl | and C | clones were
THer sposfieity etlgOB1 bt MLAUDRIDP g@s arified bdihets: wBatin blbeing
specificity and functionality remai ned int, after

ang desetien f T -1AR/ DeHotR.Bingd RAEIALY SRS BioRarigal
O RO e RO 5 ) BN (7 BBt B co

wittngl tehmertiaNg siv aidghl d Wi ARDRespecific npatockentlagebody @ripe3dBn

V positive apoptotic cells being reached already after
three to six hours in several cell lines (Table 1 and

THAUE IR of hﬁ’é"'f%G H19Gr 69UGERR aRtheRNIREO X tRblished using
ssd b .

screening a s scFv antibody fragnents were
simibarvieethedblogy. flgGl €1 kg Hotmdvem pteg@itate § 68 eda pratein band

..claning into nodi fi 3 vect.or (Norderhaug.et,
OG5 B ORI g G0 Sbaner - orhitd: EPARST S 14y
larte’ N3E£E B RUpieBpRatdi 2B kORI protcits bR kapaf8GHaHMa 2060
reagent according to manufacturer's instructions
intetoaliilar ogplinpdhediomarmolg@ilods (KeAM-il edFig offsplane 2). The

culti.vatio di u b c otein A col
so{N e Bac b ety T AR gt 1 B Ve RSB egdy
M&BA8Y0aa8y 6l et BEBHNE 810N inSRBIPAGE AN )y 3h& webteti Bl analysis
preparati ons were screened_and
(data not shown) using commercially available antibodies.

Specificities of clones B10, C10, and G12 were determined, using scFv and anti-
His coated magnetic microbeads for immunoprecipitation. The three scFv clones
precipitated a protein band of 68 kDa, and MS-analysis of trypsin digested gel
slices containing these bands revealed their specificity for surface IgM.
Presumably, these antibodies recognize the Ramos IgM idiotype, since neither of
them cross-react with peripheral blood B lymphocytes or other IgM positive B cell

lines.
Example 3 — Analysis of antibody affinities
In vitro iodination of Bl and B11 Immunoglobulins
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found to contain < 0.1 IUmM endotoxin at
concentrations used in the present study, and as
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Rad?ﬁ&hhﬁ@% 158"s op Iga B9t a{vds Ofculla®dd GYEM Y | ?fﬂ{f}ﬂbﬁl’a

re-c red cel ysate was | mrunoprecipitatedfo
DHBS}}B ]ﬂ@GlmPBﬁ;Boéonmmnng 2 In@/imlu mramaaring)d@In 2 oPricet wuth

A Sephar ose Fast F ow add agai.n a d i ncubat
integpitigRf wag M%}r@e %%Tﬂ?ff‘a@g‘}ﬁsh 9,88 PhSFRce of 62
| S ol O6 Beief | By
még@gh%gnal 'y \sﬁﬁls)gén%ddﬁm %rrpl ‘e SBU??IlOIP (tIeXQAI(\IIb ASEC@;.‘E =
petfmSanphgiddtesf er, | X NUPAGE Sanpl e Reduci ng Agent)

and separated in a NuPAGE Novex 4-12 %Bis-Tris Cel
(all fromlnvitrogen). After staining (Sinply Blue

celafigst dbdaed bRMhS 409BN)/v FEAYVBPBSIRRASHiIOfs inn@l@&ial WebeR
exci sed fromthe SDS-PAGE and subjected to tryptic

andl M@eestenuuﬁlvaisatdl@@wg fed fidatat UssSmmpdes wiere frozen at -80 °C.

CeEI letsod%g Ssluger%lgt%rgltsz\gerg%ssol'ﬁted )and analysed separately for '*°I-

I1gG protein content in a gamma counter, following cutting of the tubes in half.

Antibody affinity constants (Kd values) and epitope numbers per cell were
determined from Scatchard plot analysis according to Rosenthal ef al. (Anal
Biochem 1967;20:525-32), Bylund and Yamamura (Methods in Neurotransmitter
Analysed. New York: Raven Press Ltd., 1990), and Marquardt (J. Soc. Indust.
Appl. Math 1963;11:431-41), as previously described (Brix ef al. J. Clin. Invest.
1998;102:283-93).

IgG B1 and IgG B11 binding to HLA-DR and ICAM-1 was characterised by
incubating the radio-iodinated proteins with Raji or Ramos cells in the presence or
absence of 0.2 mg/ml of the corresponding unlabeled 1gG protein at 4 °C. The
specific binding of ['*I]IgG to the cell surface was calculated by subtracting non-
specific binding (binding in the presence of excess unlabeled IgG) from the total

binding.



Briefly, gel plugs were destained and equilibrated by

washing three times with 200 ml 50 % acetonitril (ACN)
waeaencsagi t ati on. After drying in a SpeedVac PCT/EP2006/012065

concentrator (Savant, Farm ngdale, NY, USA) for 15

m n, sanples were reduced by addition of 25 ml 10 nmM

DITT / 100 mM NH4HCO3 and i ncubated for 56 C for 1 h

i i hdil i 2815 asoeadi¥l hpdv@agRt Bt He

Ehﬁgggﬂkﬁ%*faﬁg%gyPgﬁ#g§£%ﬂ%sgincubafion for 45 mn at
(Freo6Raseptbala$eatehardiploe pnalyws satddled ordagsodiation sonstashiohg3

teps i 0, N fall onwed by ane i n_ 50 9
o A GKD. o et otef Eing Syt HF st 15 L8Ryl Bhvelto
epﬁgﬁbcfgm AéRticAndig €5)s vahill 21, ainddidi@esiboa tohttadttoMe®@B11

15 ng/m trypsin (Pronega rporation, Madison, W,
waggajerminegso ni/2 v Mobet 7a4003 peaperp parRanesrell: pept i des
were extracted by addition of 50 %v/iv ACN/ 1 %v/v
TFA and 10 min incubation at RT. 1 m of the extract
was spotted onto MALDI sanple plates and allowed to
dry. 1 m matrix solution (5 ng/m
al pha- cyano- 4- hydroxy cinnanmic acid (CHCA) in 75 %v/v
ACN / 1%/v TFA) was spotted on top of the peptides.
Pepti de masses were determ ned using an Applied
Bi osystens 4700 Mal di Workstation. The proteins were
identified by peptide nass fingerprint database .
sear chi ng usi ng Mascot search tools (Mtri xscience,
UK). Antigen specificities of clones BIO, OO and Gl2
were identified using simlar nethodol ogy, except
scFv's and anti-H s coated nagnetic m crobeads
(Mltenyi Biotec GibH, Bergisch d adbach, Germany)
were used for inmunoprecipitations. Foll ow ng
conversion to the full antibody format Bl. Bl 1 and C
1 1gG were used to precipitate antigens fromRaji and
Ranos B | ynphoma cells. 1gG Bl precipitated two bands
of approximtely 28 and 34 kDa, respectively (Fig. 3A
| ane 1). Gel slices containing these bands were
prepared and digested with trypsin and anal ysed by
mass spectronetry identifying HLADR/ DP as the target
antigen.
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ng protein. [12 1] 1gG@ Bl and [12 I] 1g@ Bl | was

used for determ nation of antibody affinities.
wmedogness@mt i on of 1gG Bl and |1 gG BI | affinity PONEPBNG/E12065

Radi oi odi nated 1gG Bl or IgG BI was i ncubated wt h B

AR e RTS) B SFESB AL B B v
anyToX B8 huNap- a%ﬂﬁ&'hgé CchésﬂﬁL&g WMSGQﬁt El{tﬂH%%nl (pahd¥®a) Fc specific
pr esence of O. /'m “unl abel ed 1'gG Bl or 1gGB11

antpiodyet, rmalalstyapp ciedt e, 92881%sis, War§0per frorneer40nve viable cells

cobf B 1§ B2 BB S A0S Pl P B hfipge smvtes i
thrg@ﬂggﬂeﬁlggﬁ@x rmq(Q@Sx g for 6 mn at 4 0OC. Sanpl es were
frozen at -80 C. Cell pellets and cell supernatants

were isolated and anal ysed separately for 125119G

B PRSPl AT SR o S R0 W 12

antibaldii€Bhe addligpiépener lMBEf/ﬁu@ef caetdl huefae FECes ﬂrg@edmbody was
from Scat chard pl ot. anal ysis according to Rosent hal et
subgiacteq Aozt theiMiclrfipadloymaaydyo) Byl und and Yananura
(Methods in Neurotransmtter Analysed. New York: Raven
Press Ltd., 1990). and Marquardt (J. Soc. Indust.
EXpgple MNat NQBI, Is &: B3Mimphpmaassspdiated ongigendeihbr afoptosis
(Brix et al. J. din. Invest. 1998;102: 283-93). 1gG Bl
l"éﬁ@nggwpsrﬂqs bi nding to HLA-DR and | CAM | was
characterised by incubating the radio-iodi nated
proteins with Raji or Ranpbs cells in the presence or
Flawsernmeenod athldingflgic bhdivhe Bonesspondi ng unl abel ed
| gG protein at 4 C. The specific binding O[1251]19G
to the cell surface was cal cul ated by subtracting non

R Cdeﬁl‘s ‘%Ebk rl‘g‘i) Wgeré RiaHangith OD4ReP RCEETACENAb BX GREBation
unl abel ed fromthe total binding. Saturation of

onsipe tar f4i5 cmllng@l@led o PEBYgBt mdReept orcisk ugtilvasxing sigthamnlaheled
% @%I | gG Bl
purified PBLS:

Buffy coats from two healthy volunteers were obtained from the Lund University
Hospital. Buffy coats were diluted 1:2 in PBS and washed by centrifugation at 500
x g (1500 rpm Beckman Spinchron centrifuge) for 10 min, complete aspiration of
the supernatant and resuspension in DPBS containing 1 % heat inactivated FCS
(DPBS-HI). Washing was repeated twice. Red blood cells were lysed by
incubation with red blood cell lysing solution (BD Biosciences) for 15 min at RT.
Cells were washed by centrifugation at 60 x g (667 rpm Beckman spinchron
centrifuge) for 10 min and the supematant was carefully aspirated. Cells were
counted in a Biirker chamber following staining with trypan blue reagent
(Invitrogen) and exclusion of dead cells, washed in DPBS-HI, pelleted, and
resuspended in DPBS-B containing 200 pg/ml human purified IgG (blocking of

Fc receptors).
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(Fig. 5). Rosenthal -Scatchard pl ot analysis revealed a
di ssoci ati on constant of ~3 nMw th 400, 000 functi onal

whendioesyssit es per Raji cell, assum ng a bi val BEIL/EP2006/012065

epitope-1gG interaction (Fig. 5) Si m' larly, the
di ssoci ati on constant of 1gG BJ get erm ned t

Forgach mmqﬁte%roa@leoae@@mkémétetye% S At %@Pﬁeﬁtﬁteem&md
T e T e

Flvel CDY5-PB, |aﬁidrgmgﬂ’eﬁ@bd3y$ b ReSbaARABIOBI® cilencksy Wietnadded
det er mi ned by percentage of viable cells after 6 hour

anl b ik fuess wnehmawt%ir OR Hee M pddtien Béét@leﬂ human IgG.

l | tr,@Nnt 1.~ H g e 20 -
LaBt 1?%% éntl‘f%%’l) a%rggl?l a Htfb ?Eggc%ng e gg&é%(ﬁ /&M -£H20
m&ﬂe-@ﬁm%l tﬁn‘nerﬁQ aﬁiﬁb%y&/ i Rbleincél Ivﬁtmoﬁﬁéﬂbdﬂfm (fmaginlentls
hurran FITC-8 1gG ). The results are hased on
( fag at’r@bgscmbwégoaem t'HitSe @ eTIRERGSe RACHE MEX Hor P AREGUTer's
in%gtamnsl_\/_ban Fl uorescence Intensity of secondary
E- conj ugat ed Goat anti-Human 1gG anti body. The cel l
i ne dependent M-I val ue of control human FITC- 8 |IgG
anti body was subtracted fromthe I\/FI of. each t%g'a
100d1es were

Brigdlti oy . of rseshfeled Bl da 1CHls adpty napt

g3 Lo AT AR LY LORR R B DO RRCE B
adﬁ%@ﬁ’%f 9@' ll $unds IgG %Qﬂuﬂgefeﬁoeiﬁ @hd‘@@uﬂm& Bncubation for 5 min,
épQ/ ylncubatlon on ice for 45 mn,

Awgtiebzble;dﬂg@s@s Bhreaﬁdldk@ptallb iluted igrDBPSHH xandgdibited 1gG
nl abel ed ied P ts fromtwo healthy

prQLiS‘F‘EIWte%eeardg%&r%e gﬁt‘%ﬁ%(’%‘%ﬁh 81 Iéls Uni versity
Hospital . Buffy coats were dlluted 1:2 in PBS and

washed by centrifugation at 500 x g (1500 rpm Beckman
Sa@piqﬁofmrg mnquéaﬂed |f¢rugéx) “fa@htedwesnmnd@cbmpw% spid anglpied

for. b&})(ﬁl& uDﬁg‘g re.lenva el?n%&%%%%%gﬂarg ﬂé\% cg?%et&gmf@ﬁguq%g

appropeat echlibyitioa. aieobipeashtiogl bs th& rigsthyrset By four-colour
i ncubation with red bl ood cell sing _s@l ution (B
anglygs cRenesesgllst wererigeniifiedaps far, Per pCy5.5™%" population distinct

low

from the B lymphocyte PerCpCy5.5

population.

Immunohistochemistry

Cryopreserved lymph node biopsies of patients with Anaplastic Large Cell B
lymphoma (one patient), Centroblastic/Centrocytic B non-Hodgkin lymphoma
(three patients), and B cell chronic lymphocytic leukaemia (one patient) were
obtained from the Department of Pathology at Lund University (Lund, Sweden).
Eight-micrometer sections of cryo-preserved tissue were fixed in acetone for 10
min at 4 °C. Endogenous biotin-binding activity was blocked by sequential
treatment with Avidin and Biotin (Avidin/Biotin blocking kit, Invitrogen) for 20

min each.



Cells were washed by centrifugation at 60 x g (667 rpm
Beckman spinchron centrifuge) for 10 mn and the
waapenessant was carefully aspirated. Cells weP&I/EP2006/012065
counted in a Burker chanber follow ng staining with
trypan bl ue reagent (InV|tro s@% and ex dead
I

Tigiep sverquasphated Withpps/mj cogeal Seteef, B hhee "e@ﬁg &eﬁaléaw}%

%){7 %e&n%% avl/%E qgo@o@t&d”gr{t?“b# gﬁ éécf hfhsd AfRi-His mAb
¢ receptors).For ea onor and test

(R&0D cﬁytsuemrs) foaBOr mii. vef ebindhgswas dhéctéd tikloeynegeatarent with

m xed th_1. 105 5.5 - | || ed
A Femplast, 0 stnseno Ao cRRtoET ] TADRR TBE, daubsequent
ingﬁ%ﬁtoﬁ%tm}§ £5- @pfii bodi es (BD Bi osci ences) wer e added
an

e m xtures were incubated on ice until addition
of | abelled human 1gG Labelling of n-CoDeR human |gG

ti bodi d_posi t i t D20 h
SEfbirere BHIF b HBb T RORECIS T P SRR b
to%'8?5?;%}éla@Mﬁrl&lﬂﬁﬁuoﬂe&éh&éﬁgﬁ@coﬁ‘@ls performed accor di ng

o manufacturer's instructions. Briefly, 4 ng of each
of IgG Bl , BI , , and Rituxi mab anti bodi es were

6
10 mga(lxltle ﬂurgim &fsuq:g(:) ovw 37 &o?l?%eﬁ%g Anz 8?%1% elggﬁnfi hl(é
c&}hﬁ%em@mﬁ@gg{uer@@d{@ ftatlr t her i ncubation for 5 m n,

AF647-| abel ed 1 gG was three fold serially diluted in
DBPS- B, and d| I uted I gG proteins were added to the

ed Sanpl es were i ncubated
Mm 8%(110de zaﬂ%’ olal satz%%] agﬂz?n

resus en DPBS- B, and anal ysed
for bi ndi ng to d| fferent cell subpopul ations by

flow cytonetry, follow ng approprj at allbratlo
15 MiterlsaAaa membene; gRpoiansatiQisie afnaw 36 -RIBYIBLSLY fes3ibed

a

t
R e L A R B PR S S VS
mBed Gy - b réagentp@dpeieatl ardtrobdsinatif plgitst achiemtstedy/for 30 min
at RT. Cells were washed twice in ice-cold PBS and resuspended in 300 pl PBS

W

and analysed on a FACS Aria (BD Biosciences). The green and red fluorescence
20  was collected through 494/518 nm (FL-1) and 595/615 nm (FL-2) bandpass filters,

respectively.

ICAM-1 is a glycoprotein of the immunoglobulin superfamily (Marlin ez al. Cell
1987;51:813-9) capable of inducing bi-directional signalling (Rothlein et al. J
25  Immunol 1994;152:2488-95; Vyth-Dreese et al. Blood 1995;85:2802-12). ICAM-
1 has not previously been demonstrated to be involved in programmed death in B

lymphoma cells.

Therefore, we wanted to confirm that IgG B11 induced cell death was an active

30  process, by means other than cell membrane phosphatidyl serine translocation.

Mitochondrial membrane depolarisation was chosen as a validation of apoptosis,

since this is a common feature of caspase dependent and caspase independent

36
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Cryopreserved | ynph node bi opsies of patients with

Anapl astic Large Cell B |l ynphoma (one patient),
w@enroeiaBast i ¢/ Centrocyti ¢ B non- Hodgki n | ynphRCEEP2006/012065

(three patients), and B cell chronic |ynphocytic

| eukaemi a (one pat i ent obt ai ned fro
apERipHF ttHeinfmayf bPARMBIETy Pit Cihﬁ@lw VB3 m’é’gum“hlm'

S@ed etg&aeﬂg’l&phnﬂhﬂo@ﬁ%%o c§Efhd RARIS CQrﬁéQGd?ﬂE)e served

"$su xed in acetohe for 10 mn at 4
Endogenous bi ot i n- bi ndi ng activity was bI ocked by

e ntial  treat nent vi di h,and Bi
In BoGFGGY BRbIPh ABREER iy Rt i PSR E s B wpeppaneD.
163N Tééi%ﬁﬁfto%ﬂ@ce' rﬁﬁé@x@h@ﬁal%&ﬂbrﬁr@@éﬂﬂla&@ﬁ@ﬂ i CBaAVB
or Bll scFv for . Foll owi ng washi ng, sections were

lymplearhacelts, vk tdq:tdmnqunbsc dlougdematrisosdy sin follosying Hgning
ste 30 mn,. scFv binding was detected
ngﬁ%&% R?Z?a lr?twe\f\npfnﬁe ABC Conpl ex/ HRP reagent
( Dako QItomatl on) for 30 m n, and subsequent
i ncubation with DAB for mn. Sections were

In phist tgexabide @hqmsw@ﬂay thet é@Ale %UFS%CPYQW?%P“ pavigp srtefact,

unted on to / r
R 050, ARl P S0y S SR e
blﬂ(ﬁﬁkﬂiﬂ'@@BU @ms@ﬁe blbl&nb@tf@kn Evhditker oo pati¢rite ithtdifferedt B
Uni versity Hospital. Mtochondrial nenbrane
lymplygnafmodes on assay M tochondrial nenbrane
depol ari sati on was anal ysed as previously descri bed
(Kimet al. Ml Biol Cell 2004; 15:420-34). Briefly,
Byaindrhinadystdcheaisest, @} B$ 1 whowedstrong bimdihg JcCthe ﬁ\@ﬂlgmphoma

Mol ecul Pr ob cat b5 d |
tlséﬁes F@:Igu é%h gtr xo%ernesé1t1\ﬁg§ﬁg)@ a{lRJT‘ @a:gﬁ S 10€tlll¥; it egrpégn,aﬁﬁ antl-
HI_(@ %ﬁgo ?agfgs) and anal ysed on a FACS Ari a

i 0sCl enc green and red fl uorescence was
col | ected through 494/ 51 8 nn1(FL ) and 595/615 ran
Weg next2 )e)\gglrrllg atﬁg gl}xclimgrgf Ir(,(w3 SIQFIC VI?' l)g/inphoma versus resting
peripheral blood leukocytes. Ramos was chosen as a representative B lymphoma
cell line, based on its low-end epitope expression yet significant sensitivity to B11
induced apoptosis. Flow-cytometric analysis, following mixed incubation of pre-
labelled Ramos cells with whole blood peripheral blood leukocytes and either of
IgG B1, B11 or C11 antibodies, revealed that IgG B11 showed strong binding to

Ramos cells.

Even more importantly, B11 demonstrated the greatest differential binding
(strongest antigen up-regulation) of the three antibodies to Ramos B lymphoma
cells versus normal peripheral blood leukocytes (Fig. 4C. and data not shown).
IgG B11 binding peaked already at 0.1 pg/ml and was 3.7-fold up regulated on
Ramos versus monocyte cells (MFI 634 versus 176), 8.3-fold up regulated on
Ramos versus peripheral blood B lymphocytes (MFI 654 versus 78), and 23-fold
up regulated compared to NK cells. Binding to other monitored peripheral blood

leukocyte subsets was negative.
37
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|CAM | is a glycoprotein of the imrnoglobulin
superfamly (Marlin et al. Cell 1987;51:813-9) capable

wboo7ie8483 Nng bi -directional signalling (Rothl epa@r/grP2084/012065

J I mmunol 1994; 152: 2488-95; Vyth-Dreese et al Bl ood
1995; 85: 2802-12). I CAM 1 has not previously been
denonstrated to be involved in progranmed death in B
TableTPhORMA! isSetrotfd®) @k pFeasedein'@niydpHding aidknd oY tdifferent
I'gG B11 induced cell death was an active process, by
origians ot her than cell nenbrane phosphatidyl serine

transtecatton—Mtochondrial %%%%g%loql%gogpg&lﬁ% on
apop

was chiposen as a validation of Si s, sInce isis

Paflerf POMPILA SR s g fiedtionaspase d aﬂpendlemv[ang BlaspBseDR/DP

i ndependent apoptosis that maylbe nonit

stAai ni mBrGlilt' h (Bys' maigiant erqrachl or ol ,

r, 3, 3" htetraet hyl benzi m dazol yI - carbocyani ne i odj de
(JC | r%%%{%fﬂﬁ‘y%%onéa cor dance| wi t h our Annexi n s

VIEpr op &ﬁ#ﬂﬁsti@dLﬁgea@&ﬁYB(Eieﬂl 4A, upper panel), 19G
Bl | was found to i nduce m tochondri al ngnbrane
depol arliweptioor® i n CL-O B | ynphonatdel I's,| as

Aot orvd ned by £ 1 n * H In : c 11 -
aef-erfirner T oW cytonmetrrcianarysrs gf oW g

st-ai ni n@erﬁﬁoﬁﬁsgﬁ- Fntfc}lecéﬁgnt (Flg. 4A lower panel). In
or der t@ngﬁ_@jo@gﬁntﬂgﬁqj},@mi bility #that+| CAM | ++

expression was an 1n vitro artefact resultinaga-from-a

géher a) B«@-Ir BBALALT on duri ng ¢cell cdlture, we exani ned

+hao K Adirrne—af 1 Pl =] | 4 o + [T o P
tT oHROr T -1 DI I t:resueoptarnga rromritrlve
di't f er eﬁ?‘%nﬁ_ﬁ&fa?té%@ \/\P(frﬁHlaﬁgl?L;'ent B | ynphoma t unours.
By i munghisfechem stry, 119G Bl |+—sghewed istrong—++

binding to the five lynphona tissues (Fig.—4B) —at

D=

i i ens| CéntoblshpEeaid@tico, or le ightly I ower than, the |
anti - A- antibody 19gG Bl (Table 2)| W t
exam ng‘%@‘ﬁg@gﬂ&ﬁﬁéﬂp@]{%%@ Bl | t%QB I ymphorran}s%r sus

“H-e51 PB-RE:bRG qjﬁxﬁph’é%ﬁﬂﬁLE&&hﬁ@ﬁ BLIRar®sPmakymbhssitic
as a representative | ynphoma cell |ine, based on its

Lehlmmiledm@pi;in@pmb%@péééﬁl@ﬁat‘yéffo@egﬁfﬁﬂ%nt sensitivity
to Bl 1

Example 5 - Antigen distribution of B1, B11, C11 IgG; on tumour cell lines of

various origins, as determined by flow cytometry.

The antigen distribution of human antibody targeted antigens, mainly for B11, on
different carcinoma cell lines was investigated. Cells (MCF-7 and MDA MB 4355
breast carcinoma, JAR and JEG-3 chorio-carcinoma, A549 lung carcinoma, TCC-
SUP urinary bladder carcinoma, MDA MB 435 melanoma, HPAC, PANC-1 and
BxPC-3 pancreatic carcinoma, PC-3 and DU145 prostate carcinoma, LS174 T,
CaCo,, and Lovo colorectal carcinoma, and THP-1 monocytic leukaemia cells),
were washed in PBS, and resuspended at 4 x 10° cells/ml in Complete Medium
(200,000 cells/50 pl sample). B1 1gGy, B11 IgGy, C11 IgGy, negative control
FITC-8 IgG), and Rituximab anti-CD20 mAb was 3-10-fold serially diluted (10-

0.1 pg/ml) in Complete Medium (50 pl/sample). Cells were incubated with either
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i nduced apoptosis. Flowcytonetric analysis, follow ng
m xed i ncubation of prelabelled Ranbs cells with whole
W(blzmqaefrl pheral bl ood | eukocytes and either BET/ERLB06/012065
or Cl | antibodi es, revealed that 1 gG Bl |

of sh'%%arlt 57 b G a B e s aarbaps BEL0s %,
ceﬁhfifo%ﬂ @f‘ﬁO@'rpl@ﬂ o5 ieh, Ghd E&ﬂﬁl@&tasptmiti@leff ttt\msupegmt@ts o
of the three antibodies to Ramo homa cel |l s

ungestekas Grbe wate lﬁéquéftde‘f“ab PBiesaibepisg m"?eé e e
1o §LCH R pPRloRi Mo IR P i 0%, PESIRA S DL

30 @R SMSicBIMe Wi @eldpenddvidf 340 \pe PS%&?B SA 6)5, %8cQlsfvadrd
up regulated on Ranps_ versus peripheral blood B
anglyspdifecigCandingusipg 4 FAreqa8 dimeshy 23-fol d up
regul ated conpared to NK cells. Binding to other
noni t ored peripheral bl ood | eukocyte subsets was
POJEgp;to'mae: Tahimmn2a delAMstovies stroopgexpresspnessetCAN-B as

nphonma tissue of differ = B
de@ﬁnm’fe@ b, thsheEang; indiag Wéﬁ% ?%5 gtnhese E?e%vk%‘g ). MCF-7
bréa%%pgﬁé%a GpAH Qﬂ@r@atlcl dﬁﬁﬁﬁﬁﬁé REd DSThe TS oRfrectall dagdifathe

ronger stai ning. anple 5 - Antigen distribution of
celBl wetBIallso fohid dogsSipresm I@Atfvbtu rlbeglat lawerastendityveompages to the

o S ST B L B D 950
exg@gﬁqur A éércmeﬁladdeﬁf@e@ﬁhuagr @580 W€ &lund lHeBESvers

vestigated. Cells (MCF-7 and MDA MB 435S breast
CIdx; HD?GW/DBAR@W PRGeSighey denemteica dehe Kokofhindng

o BRI ST HRcEY) LA p LTSy PR o

ad@tﬁBﬁdl r&f&tonﬁ@&lsﬂﬁt@s PAdicaA& @1&0@11 aireinoafaCdeti® BRaminSH Wete
CaCo2, and Lovo col orectal carcinoma, and THP-I

posrbm)ﬁytICAM -bgkprsadion clablesd), were washed in PBS, and
resuspended at 4 x 106 cells/m in Conplete Medium
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(200,000 cells/50 M sanple). Bl 1gG, Bl | 1gG, C |
| gG negative control FITC-8 1gG, and Rituxi nmab

W@rio7o¢EB20 mAb was 3- 10-fold serially dil utedPCL@P2006/012065

pg/m) in Conplete Medium (50 m/sanple). Cells were

oSS LI U AR P

orfg@Nt ri fuged at 1200 rpmfor 5Snmin, and conplete

aqnl ration of fhp supernatant-s—was—undert-aken—Cett

V\Efﬁmdﬁndl)laityp@ th PE—cor@el@;Md Goat FK(ab' MfI
anti - Hunan | qG (Cal tag Laboratories, Catl no: H101 ,

diluted 1/50 in PBS/ BSA 0. 5J%?for 30 rrin, oZDOK)ce

FOCh@V\W ngcmeglaspeng—rV|rW| { TT u \J III FL)QI L)QI‘\
cells were anal ysed for | gdqﬁ ﬁdl ng usi H 3‘é;,&?:Scan

instrument. PC 3 prostate cgysnoma cel | s shmd
stprosigtcexpimas on of 1 CAM | _as denpnstrated by the
strong bi nding of Bl | 19G P@it hese cel lis (FF@ 6) .

MeF—7—breast—carcinonme;—HPA E%IILIEdLIC Caer ma, and

Lﬁ&,@ea{l'cgg]cf%%t al| carci nom® cells were |al so found to
express CAM1 albeit at | eaeic-i ntensity conpgdoed to

the prostate cells.—1n contrast THP—

&Oﬁi%_bl ¢ | eukaenila cells df@F%ot expreds | CARI. Al
caOIbYRCRETE | i nes—thitral Ly, Tested were T gggad
negati ve for_ CD20, HLA-DR/DP and 1 gM expression as

dermmgtdaedn&dnday the | ack of Abﬁmdi ng of FJ ruxi8ﬁ@b I gG

Bl L.aG Qnrl f‘l Ha G roc

v Usiganvthlesiier ¢ C%@P@inﬁorm cells

g \_o“CCt el Y Fartther th—es; on
T¢GRY E i ndi catled tﬁ%& al |

carcl FTs—exam ned Wek measi (1 Ve Tlor T Lgut I
expr é\?é’l?@oﬁ Table 13). Table 3. 1CAM 1 is|strongly

eMafess ¢ daiciosar Ci nona celbA MBrSS of  di fif er e00 Exanp

hhal , . ,
6 - Bll | gG apoptosis—i-nduction—+n—ecaretnrora—ecetH-sbBI

| gGl was shown in exanple 5 to bind strongly to
carcinoma cells. The present exanple exam ned the
apoptosi s inducing properties of this antibody on
carcinoma cells. Cells were seeded in 6 well plates

W th r%olete G owt h Medi um t hr ee. days fore the
Exgtiwls 6 oiB4Ig Ca SpeRIPHE fitdu éé‘l’l"éc‘fl(é‘i”é’"é’e‘t‘ en 50-75 %

confluent at the
B1l IgG; was shown in example 5 to bind strongly to carcinoma cells. The
present example examined the apoptosis inducing properties of this antibody on

carcinoma cells.

Cells were seeded in 6 well plates with Complete Growth Medium three days
before the onset of the experiment. Cells were between 50-75 % confluent at the
time of the experiment. Cells were washed with ice-cold PBS and incubated with
serjally diluted (20- 0.02 pg/ml as indicated in the figures, in 1 ml Complete
Growth Medium) B11 IgGi, 20 pg/ml control B1 IgG;, 10ug/ml negative control
IgG; or 10 pg/ml Trastuzumab IgG, as indicated at 4 °C for 1-2 hours. Cells were
washed with, ice-cold PBS and secondary F(ab’2) Goat anti-Human F(ab’2)
antibody (diluted in Complete Growth Medium to 10 pg/ml) was added. Cells
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time of the experiment. Cells were washed wth
i ce-cold PBS and i ncubated with serially diluted (20-

wO2®2/0683851 as indicated in the figures, in 1 PCT/EP2006/012065

Conpl ete Growt h I\/lediun) Bl | 1gG, 20 ng/m control Bl

| gG / e e..control o
e ST g2t SO0 Ol 8SToc QKO B Tt hours.
To@? EH;S WEERoNBsShel Bist Noltigs 6 chpBBStANdoSREQITAPRS wash
Goat anti-Human F(ab'2) antibody (diluted in

an@ommsataeo@ ofvrbembitiguadherento cely. nd e eagymalge deaction was

tergv%gdp\/\ﬁé Fgé‘-ggg’%%{%e’@ogéﬁ' (f'on%émﬁ% lﬁ)o%ugéaqiﬂ%c?gated ﬁetal calf

sex\ﬁﬁf @B v € tghddyinf icé-sbldi BRS adubfgteddhne SuReim¥t Apiopidium
foll owed by PBS wash and trypsination of remaining

iodidh staming, goll | analyvee fasnvighrtiny/ @pprRigeis i3 rsiemsbeéemnwgtp& 3
y resuspension in PBS containing 10 %
ﬂeat inactivated fetal calf serum Cells were washed
in ice-cold PBS, subjected to Annexin V / propidium

i odi de staining, and anal ysed for viability/ qp pt osi s
ThgsB dekaGi wesl ShW%)@ih&ﬂu@e 5PgPevis. In the CBWCH}OHrag@ gsna

spéc'cdoc hd 8&5@&%%&@@}0 6578' Bohii& I%@r%ﬁ n\QHRhQﬁi)l l.no{ bi@Sto

Loy an | € mannér ure
PC® Iat:llsodsed gfanBile ay;m‘lsmrﬁld indt eiucdapuaptéses BRAPG-3cellssNegae

exanple 5 al so di d not |ndu apoptosis in PC
ool [8G1 Re é&SWBmé%%(FbWelieg‘@t& eraoedist ﬁH%PtPﬁé“e\Pi@“ﬁo‘F
DA%%h@BH?S%@ﬁuce apoptosis in DU145 or MDA MB435 cells.

Phar naceuti cal f or nul ati ons and
adnlnlstration A further aspect of the invention

prOV| e phar naceuti cal . for an conpr|5|ng a
SRl tn et oot 6 QiR o
|nvent|on in adm xture with a pharnmaceutically or

veterinarily acceptabl e adjuvant, diluent or carrier,
A Plueher abpsef ¢thehé onmerdtani grovidesa au rpb@rrm@tg@ formulation

N A I G
withOpHaeth SdtuticalRorGefpia b Sacoéptitle adjovant ditrntbr darrier.
normal |y be adm nistered orally or by any

Preferably, the formulation is a unit dosage containing a daily dose or unit, daily sub-

dose or an appropriate fraction thereof, of the active ingredient.

The compounds of the invention will normally be administered orally or by any
parenteral route, in the form of a pharmaceutical formulation comprising the
active ingredient, optionally in the form of a non-toxic organic, or inorganic, acid,
or base, addition salt, in a pharmaceutically acceptable dosage form. Depending
upon the disorder and patient to be treated, as well as the route of administration,

the compositions may be administered at varying doses.

In human therapy, the compounds of the invention can be administered alone but

will generally be administered in admixture with a suitable pharmaceutical
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parenteral route, in the formof a pharmaceutica
formul ati on conprising the active ingredient,

wopiroesakiy in the formof a non-toxic organi CPCDEP2006/012065

i norganic, acid, or base, addition salt, in a

phar maceutical |y acceptabl e .dosage, f.or endi n
ey AU o GO S5 S R S FoEiEh B De BUERY By of
ad@Snis&ionQiit 8t 8 ard ik h fkhitddal practitdIe conposi tions may

be adm nistered at varying doses. |In human therapy,

t he conpounds of the invention can be adm nistered

al o . . _ - . . .
R b o YRS B B sbliicl £ b
orcalihglallyelne eieedorni bffi taislgR) dapsaldsheviles enlibdds, rsolitt@nefor

adm ni stration and standard pharnaceuti cal Qracticg.
supRsnSieRa HPNEl MAeCoEE SMRISE OF $RICTIIRE ARG EN [ Talipadiate-,

de?a ¢ -nérsgoﬁ{rgﬁe@fe%alsé/ %psﬂgféggc?ﬂsl yl"k}%{cg?r%hlhw&fethg Yn\jelﬂti&_'i‘ fhay

m of tablets, ca ol s, elixirs, solutions
al@rbesadaprineiednsgg intfacolermay! iopatien.n fl avouri ng or
col ouring agents, for imedi ate-, del ayed- or
control | ed-rel ease applications. The conmpounds of the

ScAER s Gay BN t8InS& eI L 8¢ &80 cMisRllRL ERGREE! NRRAE,
I'njection.” Such tabl'ets may contain excipients such as

soffiupr axtratet ablciune @eidnatepsébadiactabden phekpbate c nd aglecine,
.cal ci um cay bonat e, di basi,c cal ci phosphat e, a .

iy, ilp S AL UEIFOms TUHP GGt pEy sodium

stdréf %IY&QE@E Qr&Ncatn@doE odtudt CihH, c&@dh UsBnsdlat Cdilicates, and
gl ycoll ate, croscarnell ose sodi um and certai n conpl ex

graiulitvat ldaders sachyaapellyziny vroliderss diydigabiprggylmethylcellulose

| wvvinyl.pyrrolido hyd ropyl net h 1yl os .
(H% M)ﬁ) %ﬂ%&%)ﬂ?fg@?fﬁé el Yl g e sﬁ%ﬁﬁ’, %/elﬁééﬁlos ér,l&) fhcacia.
AdBlicHall), RBHcAR@Gigants AN 4si BfNEekivm dtedrtifeCatiriGacadigNyceryl
such as magnesium stearate, stearic acid, glyceryl
behetpemanddalgmepyttel iaclvdgd.-be i ncl uded. Sol i d conpositions
of a simlar type may al so be enployed as fillers in
gelatin capsules. Preferred excipients in this regard

Sollidcdo@sitiand of @, siallar he ntayCalbd bk ealoyddl ds Sllgarin grelatin
cagslyquo @le%r:r%!i %g(ci\i\)lieén%]shitn t%?sl %/ezgr%yilnglﬂge S%allc){gs%! gt'arcll:l?; cellulose,
milk sugar or high molecular weight polyethylene glycols. For aqueous
suspensions and/or elixirs, the compounds of the invention may be combined with
various sweetening or flavouring agents, colouring matter or dyes, with
emulsifying and/or suspending agents and with diluents such as water, ethanol,

propylene glycol and glycerin, and combinations thereof.

The compounds of the invention can also be administered parenterally, for
example, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intrasternally, intracranially, intra-muscularly or
subcutaneously, or they may be administered by infusion techniques. They are
best used in the form of a sterile aqueous solution which may contain other
substances, for example, enough salts or glucose to make the solution isotonic
with blood. The aqueous solutions should be suitably buffered (preferably to a pH
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suspensions and/or elixirs, the conpounds of the
i nvention may be conbined with vari ous sweetening or

WO b@woes4Bhig agents, colouring matter or dyes, RET/AP2006/012065

enuLsifying and/ or suspending agents and with diluents

such_as water, ethapol, propylene glycol and.glycerin

of §981 3 G B1-HATTSHETY & F6 BTSPRIED Cb PGB GR et dormraticHs

unb @Y €iORoGARoR! RO rORiIPIRRBiisKRd bpasteiaed AHaymadetical
exanpl e, Intravenously, intra-artertally,

tedhniquag weld-khown td thoseaskelied inghé¢ aitl y, i ntrasternally,

intracranially, intra-nuscularly or subcutaneously, or
they may be adm nistered by infusion techniques. They

Fofth8laR&RtsuitdbIfok ParbReral edrifinddkraforsibeluiié &uRaueidhon-aqueous
sol ution which may contain other substances, for

stegi@i?j:ﬂc@qn mhéiﬁgh l\x@méltrgasosaorxgaim apsaxidantebriEersy backgiosiarsmd
| SO , ] . i
sol 9% GBS i P I BRSO S0P, B3 M e

redipieNEGRE S@Nsous THE Rrepfieals sterilef suspirsihk evigel entye irzlude
formul ati ons under sterile conditions is re

suspeoding lapgtie and jhidicaigatednishat Matsnriatans ray ﬁ%: Ilef)éggted in
ungvt\%flolts% %rlnrgu _doQe 9SS Kok LD sdalld eéﬁcf;oruleg ?FHNMB, 1,90 $hay

e for parenteral admnistration I nclude aqueous

be %ﬂﬁli:dﬁ@rh fegredrsd gltyepﬁiliﬁgb pprelttidnarqEdhg bhlyrthe whdiobn pfithe
contain anti-oxidants, buffers, hacteriostats and

stesids} Liged GaRteEhtor evia@ple Water el estiPn TGRS AR o e

Exﬁég?n@%n%gust B?ec{im 9{\9@&1Sr & ﬂsﬁéﬁtsibnélﬁﬁz%uﬁgﬂﬁe@%m sterile

aqueous”steril e suspensions which nmay 1nclude
posidepamaiule and ebless afittle kind pkamiusly degaibed. The
fornmul ati ons may be presented in unit-dose or
mul ti-dose containers, for exanple sealed anmpoul es and
Fo{ F?ajl §’i}]d ? nt@?y a@RirgdRked th AuRah hREZE, tid @Aly dosage level of
yophi fi1sed) condition requiring only the addition of
the dremsduads betheiioanton avitlivsnally be fremalhpigécant ¢ migdrg. Thus,

injectiagns, imediately prior to us EXx r
for edpls S ety Grevieney s puneltoS? me ik ERPURAY ffein
a dos@BF aiBlel dothpPaNdl edrSadndhBtti@Ssiagly drabbelranere dtheike nd
previ ously described. For oral and parenteral

appropiistes Thatphysicien ihanwevprityidndeserminrethgsciup! degaggewhich
wiilelyee}no(s)tf suitable for any individual patient, and it will vary with the age,
weight and response of the particular patient. The above dosages are exemplary of
the average case. There can, of course, be individual instances where higher or

lower dosage ranges are merited and such are within the scope of this invention.

The compounds of the invention can also be administered intranasally or by
inhalation and are conveniently delivered in the form of a dry powder inhaler or an
aerosol spray presentation from a pressurised container, pump, spray or nebuliser
with the use of a suitable propellant, e.g dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoro-ethane, a hydrofluoroalkane such as
1,1,1,2-tetrafluoroethane (HFA 134A3 or 1,1,1,2,3,3,3-heptafluoropropane (HFA

227EA3), carbon dioxide or other suitable gas. In the case of a pressurised

aerosol, the dosage unit may be determined by providing a valve to deliver a
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t he compounds of the invention will usually be from1l
mg/ kg to 30 ng/ kg. Thus, for exanple, the tablets or

W@ ap306885 of the conpound of the invention nmayPCDRPZN61012065

a dose of active conmpound for adm nistration singly or

| 00 o iR RAREARY sBHa8 or BBS1IRBY $ab kfkai
Ingﬁggﬁgxgggﬁpﬂ;I?$Lg§?éPﬁ§%e B%e agﬁhgprdosage, &gfchmn
a stilitionber swspensmi afabé ectiver coampoundde. g ehired 2 paikhueaof etradol

itowill th,th i ght. f th
ang ot Por L e S e e OLRGRY SFERSRaRBaPY oF
softi@n aMEleR@e RS es ANEELIRRRs (BRI I SQMPIE frdifligél Aindlfor

I nstances where higher or 1ower dosage ranges are
useren o échaggrcbrsoaiiflatpoe maiythe fermhlatedclopentsin & fpogvder mix of a

i nvention. .The .co und f _the jnventio I e
commiiny of By rHET ARGLar Ry o i PSP R1a 0k Su8a R
conveniently delivered in the formof a dry powder
i nhal er or an aerosol spray presentation froma
Agrpeod ondrs pew e rfoanHetions puerprefapblayargngetbuthas srchypetsred
t he use.0f .a Sui I , . .
o Sp S5 AP TSs sh2PHERER e P bresfidund of the pyention for
detlv&hltornd pitieat.| ok s Agreciatad hydrthd bunalddeitndessudth an
as 1,1,1,2-tetrafl uoroet hane (HFA 134A3 or _. ,
aerpsal wilbvazy from paisnhiol RageRlp AR EY beafmimstercddn a sipgle dpse
[.OXi . O ' o t he case of a
Or%#lg%s‘%rﬁ?@régp glg?%g ?pgetstq ﬁjé)galg@gé}éé % it may be determ ned
by providing a valve to deliver anetered anount. The

pressuri sed container. punp spray.or nehuliser m
Alpghataelys thecorperets Qf:‘h%ﬁ‘é’ﬁlghg‘i G b APHEStgEed g he Torm of a
gﬁm ' ' d9¥pi Ohe 30 o8 Ioti
S opgwg££%%y’t @E%In\?fgnmtexé 11?ch pr}géggg%ﬁdi ? [ onaItOItFy otion,
somtinh acreara, binbmergamt dustng powdehi Taa compolmdt ¢f thEapserntan
and cartridges (nmade, . for anpl e, from gel atin).for
mjoasd e S TORRRNbY SBRI T P ET ey o B P A P Pgh
THePh&A) IR POWARHiniSkredOby ahé YeRRHNEuRf phitRulaiyefir 8Bating
and da suitable powler base such as | actose or starch.
diskeseo 9bthegyedry powder fornul ations are preferably

arranged so that each netered dose or "puff' delivers
an appropriate dose of a conpound of the invention for

Fot €dphifiinict Qsd, NBe Peini@ithds |df el InvBiticaP R Weaf@ehlad as
the overall daily dose with an _ )

micronised suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as

solutions in isotonic, pH adjusted, sterile saline, optionally in combination with a

preservative such as a benzylalkonium chloride. Alternatively, they may be

formulated in an ointment such as petrolatum.

For application topically to the skin, the compounds of the invention can be
formulated as a suitable ointment containing the active compound suspended or
dissolved in, for example, a mixture with one or more of the following: mineral
oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Alternatively, they can
be formulated as a suitable lotion or cream, suspended or dissolved in, for
example, a mixture of one or more of the following: mineral oil, sorbitan
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aerosol will vary frompatient to patient, and may be
adm nistered in a single dose or, nore usually, in
waleoo7desdssioses t hroughout the day. AlternativePgT/EP1966/012065
conmpounds of the invention can be adm nistered in the
[ 0
e Ry RAT A RM el PSR PImAhol NG, B esters
waoy, eetaarybalpshob -ogyldddstanelg bgowtideohol hed wetepounds  of
the invention may al so be transdermally adm ni stered,
for exanple, by the use of a skin patch. They may al so
FRRuRE N bii{aBleefhr DibpichE a@GihiAfati60 Uh Ghe Paduith Ghdiadd YodeBfes
treating diseases of the eye. For ophthalmc use, the
commpmg efsactive itgedienfdne; ﬂﬁNO@YQﬁ bpses, fusvally| suerege ard acacia or
tragflcé%n ni Sggﬁs %os s‘?’r{ffotgg g 1evre an?ﬁ:&%@ﬁt n SJIE) u%e%ddag@ tsfcq) as gelatin
ant S@/EMnC ,or pch@dd: st egbacial ahd |1ﬁ0Lﬁla-|Wa@1&'s @ﬂﬁpr@ﬁ@ ke ative
conbi nation with a preservatlve such as a
ingredigyiinp REHPleHEI G¥Title. Alternatively, they may be
formulated in an oi ntnent such as petrolatum For
application topically to the skin, the conpounds of
GéregallyD vie hibin@ns, caal be thhcanddatiastrasorn of tid atrhpowidst ofetite
cont ai ni ng the active conmpound suspended or di ssol ved

inygntion gp ﬂéfa( arpiTEsd EPURG- xRt th PRSORNVERICHbr 0 GiTCpRgtances
I I I
Wil R e SEER, S0 o e g P fment of
drpo| sbsEsption pyftenera orpmimsiratienu| te f griugg maxx banddmatistered
Al ternativel e fornulated as a suitable
payesisry Sﬂ'ﬁﬁ%ﬁﬁ?ﬂg Bﬁﬁﬂgﬁ'or di ssolved in, for
exanpl e, a m xture of one or nore of the foIIomIng:

m neral oil, sorbitannmonostearate, a polyethylene
Fog|vetoinaryl isgy iadcqmapcamﬂi of, thpahyentiohas eidﬁmmst@mdy&s estugrlly

wax, ,cet ea al cohol , 2- | dodecanol
sl i TOrRRN R B SRETRG T ACTSA TRy grechs: g the
veRERhR it dedh AN defkrhhif AP Héshrég RhHEe an PHRRYSSadministration,
conprising the active ingredient in a flavoured basis,
whiguwill e mogfrppopanal facapiticder animghcant h; pastilles
conprising the active ingredient in an inert basis
such as gelatin
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and glycerin, or sucrose and acaci a, and nout h-washes
conprising the active ingredient in a suitable liquid

wa@2007i068485 Ceneral |y, in humans, oral or topi caPCT/EP2006/012065

adm ni stration of the conmpounds of the invention is

ciagviy eferred route, being the nobst convenient. In

Cl rcurrBt ances where the recipient suffers froma
swal | owi ng di sorder or frominpairnent of drug

absorption. after oral admnistrati t he dru

s bt <4 B pEneRe B aPryo it Ty Bl Pot bl AETRep 2
buccal l'y. For veterinary' use, a corrpound of the
invention is adnmnistered as a suitably acceptabl e

f or nul at i ®n pravidieg ondan ceorg teigeh erlivadispieyiag itheaesl! surface
practice and tt he ]gue/%ﬁr hary surgeon wll determ ne the
dosi ng regqi AR En e of adm nistration, which w ||

be nost appprRidiad @nkosr sopabirdiny Molaﬁhﬂdfia{vhﬁh%dl@tﬂzely
A nmet hod of i nducing apoptosis in_a tar%st cel |

conpri si ng binds & egpsurtice KrdHW-diepdy ridndng Ao AdI+l ajngaees

cells displ rface antigen, |CAMI; b.

provi di ng o%%dpgc?slstrr%ﬁggg%r%é%ﬁlé nol ecul es whi ch

sel ectived.y eliosthg the targétl celinbf &eo Ithidbndirgnelpleonles of (b)

bi nding 1 CAM |, induces apgoptosis of the target cell;

C. exposi ngtqlﬁéucteaqpﬁﬁfosk?ép F}‘se téﬁgek%?)l Sto the binding

nol ecul es of (b) to induce apoptosis in the target

cells. 2. Anethod as clainmed in claim21 wherein the

bi ndi.ncg rfmﬂedtdsecslaiafed antleipodywhetmcthe dsndi8g moleetleodre
|ndu0|n sis in a target cell conprising the

steps anfi “% fﬁi one or nore target cells

di spl ayi ng the ceI | surface antigen, HLA-DR/ DP and/or

surface | gM
3. A method of inducing apoptosis in a target cell comprising the steps:

a. providing one or more target cells displaying the cell surface
antigen, HLA-DR/DP and/or surface IgM;

b. providing one or more antibody molecules which selectively
binds to cell surface HLA-DR/DP and/or surface IgM and, on
binding HLA-DR/DP and/or surface IgM, inducing apoptosis of
the target cell;

c. exposing the target cells of (a) to the antibody molecules of (b)

to induce apoptosis in the target cells.

4. A binding molecule for use in the method of claim 1 or 2 which
selectively binds to cell surface ICAM-1 and, on binding ICAM-1,
induces apoptosis of the target cell.

5. An antibody molecule for use in the method of claim 3 which
selectively binds to a cell surface antigen of a target cell and, on
binding the cell surface antigen, induces apoptosis of the target cell and
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b. providing one or nore anti body nol ecul es which
sel ectively binds to cell surface HLA-DR/ DP and/ or

wW@Ee7a6s383 gM and, on bi ndi ng HLA- DR/ DP and/ or BCIF/ER2DE6/012065

I gM i nducing apoptosis of the target cell; c.

exposi Q@]e}e{}fth% el @ﬁrf&ee C?I.ntci ééH isEA tﬂ{/bﬁbeanafbtr s e IgM.

nol ecul es apoptosis in the targef
cells. 4. A blndlng nDIecuIe for use in the nmet hod of

cl ai mhlch elect vel ds to rface.

" CAME | Aarindah TS AR e i rEbe ApGHBAE Rding
the tapQetcufskhn aptibdy Relbeedy nol ecule for use in

t he nmethod of claim 3 "which selectively binds to a

cell surface antigen of a target cell and, on b|nd|ng

t he cell rface antige I nduces apopt,osi

tar oot AcbRnETaRaRE S CPime R f ib PRER S per Toe cen
HLA- DREEXPa R RAH ! &N 1§l[I(CAMQ IgM 6 . A binding nolecule
as claimed in claim4 wherein the binding nolecule is

an anti body nolecule. 7. A blndlng nol ecul e as cl ai ned

B SO R I T T e

in cl ahmbidenWnEILA-DRVDE, cel | surface antigen is
HLA-DR/DP . 9. An antibody nolecule as clained in
claim5 wherein the cell surface antigen is surface

I gMg 1 ;ﬁm‘% L1 &Cah?nefarmaa&gw%e@mg L&y §arface

clalms in any one o 410 wherein eta

cel | i antigeniignsuifaec ¢@Ml or an epithelial cell. 11. A
bi ndi ng nol ecul e or anti body nolecule as clained in
claim 10

10. A binding molecule or antibody molecule as claimed in any one of
claims 4 to 9 wherein the target cell is an immune cell or an epithelial

cell.

11. A binding molecule or antibody molecule as claimed in claim 10

wherein the immune cell is a B lymphocyte.

12. A binding molecule or antibody molecule as claimed in any one of

claims 4 to 11 wherein the target cell is associated with a disease.

13. A binding molecule or antibody molecule as claimed in claim 12
wherein the disease is selected from the group consisting of: cancer;
autoimmune diseases including but not restricted to rheumatoid
arthritis and SLE, acute and chronic inflammatory disorders, sepsis and

infectious disease including but not restricted to HIV.

14. A binding molecule or antibody molecule as claimed in claim 13
wherein the disease is a cancer selected from lymphoma (leukaemia,
myeloma), gastric cancer, breast cancer, liver cancer, lung cancer,
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wherein the imune cell is a B | ynphocyte. 12. A
bi ndi ng nol ecul e or anti body nolecule as clained in

waey7o6sasdf clains 4 to 11 wherein the target Pel/EP1086/012065

associated with a disease. 13. A binding nol ecule or

ant i boquelg% 210 at%dgls F&Ac%} r@%bf& geln%&mﬁajdgcr\é\gfcr @in?elt, t‘b%lon

di seas€ 1S s rou SI st

cancer :ca@itt endprosetetianeases |nclud|ng but not
restricted to rheumatoid arthritis and SLE. acute and
chronic inflammtory di sorders, sepsis and infectious

di seps Q“h'erb‘ﬁlldf% B 1&4le &Olntfb%%’ %cﬁ&c@ﬂje 5§cﬂrﬁéd 1%4anonne of

bi ndi ng nol e or antibody nhol ecul e as cl ai ned

cl ai m thimbéteilswhheindihs@askodysmalecdncem Igbl ect ed from
| ynphoma (| eukaem a, nyel oma), gastric cancer, breast
cancer, liver cancer, |ung cancer, nel anona, bl adder

canceg, The sndifg th ARGy aﬁ%&fgeﬁbie@ul%%cﬁﬁimeﬁoihoﬂaim 15
cancer and prostate cancer. 1 The bi ndi ng nol ecul e

or ant ivthstiyn i sipgleechasn ehabarydisi selestsd G B soup R
to 14 Ehﬁb @u %§ ?ﬁ;QDOdy nmol ecule is an 1gG 16. The

bi ndi n flbody nol ecul e as clained in
Claim 15 wherein the single chain antlbody is selected
fromthe group of an |gGlJy G 2 I lg&HA. 17. The

bi ndlh&hﬁ%u@emg mobculeneri 81 @qwﬂeea%gla@mealu ieanyi pne of

o) couratpaSiE1ERnE Lw&%%#@iar%%w% PR meaiset

or anti body nolecule as clainmed in any one of clains 6
to 17 wherein the anti body has vari abl e reglons havi ng

the Sedubidg wpleawy gnantipdrineleade gs t%anilz dp any one Of
functi 8@%% ¥ (o %ﬂ&%ﬂ{ ﬂ'E:O 1|b8@$“f1§s Lhengot seidh hlding the

bi ndi ng ol ecul’'e or "an ecul’e ‘as clai e
cl ai m $&uences of any one of Flgures 9 to 11 or functionally equivalent

homologues thereof.

19. A binding molecule or antibody molecule as claimed in claim 18
wherein the antibody has variable regions having the sequences of

Figure 9 or functionally equivalent homologues thereof.

20. A binding molecule or antibody molecule as claimed in claim 18
wherein the antibody has variable regions having the sequences of

Figure 10 or functionally equivalent homologues thereof.

21. A binding molecule or antibody molecule as claimed in claim 18
wherein the antibody has variable regions having the sequences of

Figure 11 or functionally equivalent homologues thereof.

22. A nucleic acid having a nucleotide sequence encoding an antibody

molecule as claimed in any one of claims 4 to 21.
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wherwlesyses t her eof .

wherein the anti body has vari abl e regi ons having the
sequences of Figure 9 or functionally equival ent

nol ecul e as clained in claim18 wherein the anti body

has -val, [ k 8 [
o ey T Fo¥ a8 RHRL I Cekh 3 3EHERR 2 Bkp i i
bi ndi ngf a1yl cae vl @gores @nditbody nol ecul e as clainmed in
clai m 18 wherein the anti body has variabl e regi ons

havi ng the sequences of Figure 11 or functionally
equb\4ab§@5f ﬁf@nﬂh@&lgerﬁol'éaﬁﬁ &R fantiB& rﬁofb‘éﬁﬂeedscdéﬁﬂes in any

having a nucl eoti dé sequence encoding an antib

mol ecubee @ Clamnsred to rﬁlarmy tbﬂedla,gnosﬂsaanttéor4tlte@t1mt 281d/ox
nucl ei ¢ acid as_.cl adne h im22 ha }ng th

nucl eoPiedEtOBqQEnEe %?“Sng ®n a@¥“§idﬂ¥8 geqieny andjor
Use of plelghif3h neljuidngleebth:1idh oBRtdrbadyimol ecul e as
deflned in any one of Claims 4 to 2°1 in the diagnosis

and/ or treatnent and/or prevention of a di sease, the

di agnosi s d/.,or ,treat,ment and/.or ention i.r

tho 2000t AEFoRgPE FERYs o afifoabuBieRly fogtad k'
bi ndi nghd"Bf EdiNE 2Ofo antihbdynimiReut &fas nibdfdafrdt ifér the
any one of Clainms 4 to 2 1 in the manufacture of a
nmedi cafreatmenftandion praveatemeht dispase dhe dirgnasift anglprdreagment

O eear il AIAAOP Rl Qe L ERNTEAL AR LN

preven?ﬁ requiri ruction o target cel
26. The use according to either of Cainms 24 or 25
wherein the disease to be treated is selected fromthe

gr odp- Eidsescrergingsto dBpeer Claims &f prdn SVifrgdbpdisease to
| nel uclgedils B0bELRbA G %Qougaocom%g&o LBt Ll difrbfune
ronic i n

and SL acute an I sorders,
sepsi sdiggades intladingons it setsaed m:khﬁdmmgma) urthnat and SLE,
restricted to H V.

acute and chronic inflammatory disorders, sepsis and infectious disease

including but not restricted to HIV.

27. The use according to Claim 26 wherein the disease to be treated is
cancer selected from lymphoma (leukaemia, myeloma), gastric cancer,
breast cancer, liver cancer, lung cancer, melanoma, bladder cancer,

chorioid cancer, pancreatic cancer, colon cancer and prostate cancer.

28. The use according to any one of claims 24 to 27 wherein the binding
molecule or antibody molecule is as defined in either claim 8 or 19 and

the disease to be treated is as defined in either of claims 24 or 25.

29. The use according to any one of claims 24 to 27 wherein the binding
molecule or antibody molecule is as defined in either claim 7 or 20 and

the disease to be treated is a lymphoma as defined in claim 27.

30. The use according to any one of claims 24 to 27 wherein the binding .
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27. The use according to Claim26 wherein the di sease
to be treated is cancer selected from| ynphona

W@ b@akesass a, myel onm), gastric cancer, breast BERERI006/012065

liver cancer, lung cancer, nelanoma, bladder cancer,
chori oj C C . ol

orosta %leggfr%co antllgcgﬂl rﬁlﬁl%l:%lg ésc gsg%:g{nacli gﬂg&?‘% Slﬁﬂﬁ @roraﬂ and
cl ai nmsthe4lideased betmentet is 4 henfliondi asgieﬁnd:de'mwla&now

anti body nolecule is as defined in either claim8 or
19 and the disease to be treated is as defined in

ei t har A0 4 b [

any e P e RO o hpdiors SomplEng R BERARE AoIcbe or
nmol ecuhmsibody anvliebddyas nddfmed|ie iy ase défciammd 4 1o €llt hed a
cla|n17 or 20 an t he dj fease to be tre Hed s a

| ynpho Ced‘élF? G2 te:ﬁaﬁ?eé?e’w%em?ﬁa IR accor di ng
to any one of clainms 24 to 27 wherein the

bi ndi ngnol ecul e or anti body nolecule is as defined in
ei t Bér Aplimavimogmetho@ ofiindneing lapopipsis wsetargst bdl coroprising the
a Iynpﬁo as defined in claim?27. 31. A

phar nat &kt cal conposition conprising the binding

nol ecul e or anti body nol ecul e as defined in any one of
claims 4 to 2 1 and a pharnaceutlcally accept abl e
carrier @xcplpwéimc@re%m@émfge@ SSAn in vitro nethod

of AU, AORLOSLR 1) Goba" ASkge! boROIRL ! B "Gty

steps of: ng one or
provi di ng omalsamegr@s“ @efhict dh Bay a@é @ﬁ’:dllélﬁls 4cm 2ant i body
nol ecul es as defined in any_one of cla 1 c.

exposi ng St hexpraingehe dages C%‘ﬁs ehak t9 f}ﬁ’eblﬁii%l W@IeCUIeS or
| |
apoptosts | netply RRICAIER oBTH B%5 30 rdale Aol B hPRHEE

as clai med ¢dllscl aim 32 wherein the target cells

33. An in vitro method as claimed in claim 32 wherein the target cells

provided in step (a) are immune cells or epithelial cells.

34. An in vitro method as claimed in claim 33 wherein the immune cells

are B-lymphocytes.

35. An in vitro method as claimed in any one of claims 32 to 34 wherein

the target cells are associated with a disease.

36. An in vitro method as claimed in claim 35 wherein the disease is
selected from the group consisting of: cancer; autoimmune diseases
including but not restricted to rheumatoid arthritis and SLE, acute and
chronic inflammatory disorders, sepsis and infectious disease including

but not restricted to HIV.

37. An in vitro method as claimed in claim 36 wherein the disease is a
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wob@re68383 he | mmune cells are B-1ynphocyt es.

provided in step (a) are imune cells or epithelial
cells. 34. Anin vitro nethod as clained in claim 33

vitro nethod as clainmed in any one of clains 32 to 34

wher ei |:at | :
her o 1. A Koo (BSERRLE SOGMAAD b cancr
wher ei Brdabecaiceiedser icanse) Boigechnterpmddrengy, ddaalder cancer,

consi sting of: cancer; autoi nmmune diseases includin

but  noChPENT PARSER FADS e BT oF O AR TG ol SpRECT-
acute and chronic inflammtory disorders, sepsis and

i nfectious disease including but not restricted to

HI V. 38An iAnviionmethbd of menbiog apsptesdinimatirgat cell edmp@gng the
wherein the_ di sease is acancer selected from | ynphonma
(Ieukaéﬁ?%?fnyelona), gastric cancer, breast cancer,

| iver cancer, lung cancer, nelanonma, bl adder cancer
chorioid cancer, pancreatic cancer col on cancer and

pr ost at e zapuwidinggne gnmotatarggeediled of i nduci ng

apoptosis in a.target cell _comprising the. steps -

. provi di hgPBRE"BE " RBF e°t aF'get 63§P%;n5ﬂa%§gvfﬁi%éﬁgégy
or more bi ngidigunalaeaufies iAransot tlaReky4 totecul es as
defined in any of clains 4 to 2 1 c. exposing the

target ced | sxpssingathet rgehecels wdi (Al tsheetiding grolecules or
ti bod | ecul f t.0 ] is |
The target  cadSa@toll) ofiB) B @ ihdlEl ABoRRAPk OB Salol

clai m 38 wheglgin the target cells provided in step (a)
are immune cells or epithelial cells. 40. An in vivo
nmet hod as clainmed in claim39 wherein the i mune cells

39. An in vivo method as claimed in claim 38 wherein the target cells

provided in step (a) are immune cells or epithelial cells.

40. An in vivo method as claimed in claim 39 wherein the immune cells

are B-lymphocytes.

41. An in vivo method as claimed in any one of claims 38 to 40 wherein

the target cells are associated with a disease.

42. An in vivo method as claimed in claim 41 wherein the disease is
selected from the group consisting of: cancer; autoimmune diseases
including but not restricted to rheumatoid arthritis and SLE, acute and
chronic inflammatory disorders, sepsis and infectious disease including

but not restricted to HIV.

43. An in vivo method as claimed in claim 42 wherein the disease is a
cancer selected from lymphoma (leukaemia, myeloma), gastric cancer,
breast cancer, liver cancer, lung cancer, melanoma, bladder cancer,
chorioid cancer, pancreatic cancer, colon cancer and prostate cancer.
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are B-1lynphocytes. 41. An in vivo nethod as clained in
any one of clains 38 to 40 wherein the target cells

war®m7acseTi ated with a di sease. 42. An in vi voPQEEPI6/012065

as claimed in claim4 1 wherein the disease is
selected fromthe group consisting of: cancer;
aut oi mmune di seases including but not restricted to

r heupmtaomethad bl inducihgapdpokis, subgtattialians dederibad Gerein with
inflammat ory disorders, sepsis and infectious disease
i ncl udFgFentsto fas © 55 @EdEUS H V. 43. An i vivo
method as clained in claim42 wherein the disease is a
cancer selected from|ynphona (| eukaem a, myel ona),
gast4s. Anc apoposistidasty dandieg, nolacele canaefibodyungolecule
cancer, nelanoma, .bl adder cancer, chorioid, cancer

pancr ealehS&'meQ a; desep) Sﬁi herge é‘P{ha’i’? TGP APE cxamples and
cancerﬁg&e&A met hod of inducing apoptosis
substantially as described herein with reference to

t he exanples and figures. 45. An apoptosis-inducing

bi nd] nol ecul e gr .antj body .npl ecul e substantially a
desck el eRE R PROTP T T LP BEAEE™S G0l et ThEPed aglfett
figur egubsfftialfy U$ BeRbibed heRAP e SfdrebdCioNe RixRMbRY and
nol ecul e or anti body nol ecul e substantially as

descri figareherein with reference to the exanpl es and
figures. 47. An apoptosis-induci ng pharnaceutica
conposition substantially as described herein with

r ef erenge apddtdsieinguanp| wuranctuficdq UdoRsposition substantially as

described herein with reference to the examples and figures.
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