10

25

WO 2007/ 068485PCT1EP20061012065 BI OLOd CAL MATERI ALS
AND USES THEREOF The invention relates to nol ecul es
woi20ydeysd | n apoptosi s i nduction, nethods andpCT/EP2006/012065
phar maceuti cal conpositions for apoptosis induction
and uses thereof Antibodies have recently becone the
proteinBﬂﬂéﬁ&ﬁ&&ﬁLdéAdﬁﬁﬂﬁdﬁ%éﬁﬂbpSE§K@%§ Eancer
but also for treating other indications (Brekke et al.
Nat Rev Drug Di scov 2003; 2;52-62). The advent of
The 8fkdnBOE Vel @8O 8010 ha® ] ydovi geptotiiendioabs, ﬂnethods and
gener ate human anti bodi es from synt heti
pharinjasputichleepmpgsionajarmgoriess Byeipimd N?ﬁ%ﬁl@%@ icity and
enhanced specificity and affinity due to their hunman
nature and greater diversity (Weiner et al. Nat
AntiBb@itebhrolec 205 23mbIbe Ex)ateihlalvfﬁfa}bdubnanf deieg for targeting
part|cularly attractive, hey may ed_ for_.
candes B se0R" TR PBETIGCaH GRS éﬁ?‘g@pﬁ*@i[ b&%ﬁv D Pigedg
200 3f7 @Et Tﬂ@ggv&@&f gﬂﬁbtag%%gﬁieenm@s %ré\g(@é}& I {as to
dependent of tions and reconstruction
gen@ﬁteﬁ@malnl zbitlbbdxes froBelsynti&ics piidgadéraecse gisplayingodetreasgti e

by far .the nD t cces ful of . antigens targe
Yo SR Y 9nquespsﬁ ot e RS ot AR Sub B RkES
and I‘r%]t ﬁgyld?veIrJItgfl S and; ahd Beskamol FooBantd BT R Naive
r

erest a surface receptors that are uniquely
hbrae»ep negsetcubar]yt dfta’actd/lesp‘l tayy amyibeorsedSedsdxipresianiipodies

evel an at et C .and ddi t | I f

for i“@’l g&g?lﬁﬁl%égf paipe s¢ ra\? 1gSS @rgﬁ St al Hﬂﬁ @%ﬁ%uﬁlso
34),2Qqebh gt ent hﬁlnmz@mrseaﬁeQedo%@@mt@hsmntah libtakicns Cell
‘signal |1 ng properties enabl e anti body-based targggg&g

surfade netaptagb cetstityie &y tfadthetmesh Seesesrddl, STo¥D 6 RRIESEIS

mal functi o OFor at
by SO Es eﬁ%F %ngf%e a%d% gg?glgg ﬁ%gqggg%mgéf?d
antibdi&. 25 batigghr GueRr asektll vsbrﬂasd r&atornghatoamneabniquely

tissue are_of particular interes Several suc

exprgpficll o dbad<ligfey PR 1N éase‘iil 5@@'%%%5?% RYENE \fﬁe{] HrdnEre
add&’ﬁ?fg %ﬁ% ngm ALk T @t O0IvaFRANAND REOWede Such
natives to c enti1onal cancer Treatnents e.g.
différedtiadlly nplypesed rnebmptamsrab'xthangeném gS@mlﬁI)a or OIﬁﬁuﬁﬂeﬁb regalslte
cancer (trastuzu b or Cﬁtux%nag tar %
antipagy R sk patEei el 5? MIEO O RICHE O&Pﬁ r OzSntO 65‘8{ Sgs
si s inducing effects currently in clinica
Ind%%ﬁéﬁﬁggﬁgﬁg However, even if these antibodies
denonstrate benef|C|aI effects in patients or in

Fo B R R T SR L e ok n

targ LRI LS cMBShithesphting oA atkanate (ﬁngidrb@ﬂiak ihheesapyeveral
conducted in man (Mller et al. N En J Med 1982;

suclgemi®ies 22e Yo peshevicbr@anresitaehoth & PS byod e Drug

means,. of [ t
o RGP PAPRE AT LD0EN 000 et o LA Echeman.e
e.g. bt Rniphempatihaihsh eampetingn®DPOMoinfon dgtasbudricar (irasteiimab

(Kwak et al. N Engl J Med 1992; gy 1209-15.), has
OTC@PW@@bB@Eﬁﬂw@ﬁﬁh%ﬁW%E@ERﬂﬁﬂﬁﬁﬂY t unour regression or

tunmour dormancy in patients with different kinds of B

cell malignancies. A nore recent report describes the
Thegehetias bowr aftibodles Wiﬁnﬂmptoaisﬁhdlicmmfﬁae antehpdi elsnical

usi ng transgenic defi.ci ent anti.ho :
dev%m%t Hawe%ﬁade@wf F dest A DRG] d&&@é*&“ﬁﬁﬁ*ﬁ%&l&h@' %ﬁeﬁﬁf m
patlfrl??{)ﬂnlaﬁﬁﬁa 1 ¢ 8 ARt cBhicMBlech BTMIRRIsts2004; 41: 519-26. ) .
n the present invention a conpetition biopanning

met hod has been used, where target cell antigen in the

form of whole cells; and excess subtractor cel

antigen in the formof nenbrane vesicles, are exposed

at the sanme tine to the nave n- 15 CoDeR(r) anti body

phage library (WO 2004/023140; Soderlind et at Nat

Bi ot echnol 2000; 18: 852-6.), to retrieve and
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75nanonol ar to nanonol ar range; directly making them
possi bl e choices for targeted anti body therapy.
wpmmassasof the Invention 30ln a first aspect BET/EPE®06/012065
invention there is provided a nethod of inducing
apoptosis in a target cell conprising the steps
AnPOG B8 4B PaoZEpP20061a0921085 04. Bpee i @ms)glfson‘é%rth?mﬁ*ét

mo}n%gi ! g (ﬂbo%)l{ ove?%%;ﬁ¥&%c Iaemcﬂah @/Fllﬁ%la%ﬁ aan i 8% 7 Med

! g one or i ng nol ecufes
19%5@@383122@)&@@{10@ dfdsmbar aeﬁls by sughfraeans Io@QMsiveammboéyl

bi nding | CAM 1, induces apapto he t t 5
adpimesebs i RGCERE B ot BaF | SV08 L ag 70 ChacbIntARgaton

; ; t
willnP SRR R St AR g ABPRRS Bk LNE. NERRD
199MB BT UL @- 1510 hhnsiacs beanderaspeeted 06 confer m@mnegn8$lh©|oe

i's prowdedarretho i nduci n osi.s in.a tar
rorp g8 PG 8 bbpee ey oG B e el
C& | Spl @k heg |hx§#a[rf§§ @n
i G G M n?pgﬁ%“g?dm
usinprieamagenib adye defi@ent| msmabe ms@decpHOdmtw%ﬂWH@kP@%mg

o 5ok o L% ARG D20 200

apoptosis of the target cell; c. exposing the target
cells of (a) to the antibody nolecul es of (b) t
In Hredpreesn2 Gajpuiptnos icempefitidebivpgigets wethiod. haspegn tuﬁq:cir @vhere

tar*,fg gg%ngiﬁ?glh t%n%notf %1%@ lrsearlldsex% slug&gctgr péllng{t&%n in
the form of membrane vesicles, are exposed at the same time to the naive n-
CoDeR® antibody phage library (WO 2004/023140; Soderlind er al. Nat
Biotechnol 2000;18:852-6.), to retrieve and subsequently test antibody fragments
with excellent selectivity for B lymphoma target cells. Furthermore, functionality
in the selected binding molecules was demonstrated by the ability of the

antibodies tested to induce apoptosis in target but not in non-target cells.

Antibody specificities identified include HLA-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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selectively binds to cell surface ICA M1 and, on
bi nding | CAM 1, induces apoptosis of the target cell
woPbbBicRaki vely the binding nolecule is an ant¥?9@¥mmwm2ms
25nol ecul e that selectively binds to cell surface
HLA- DR/ DP and/or surface IgM IC AMI is also
a. despgnatiedo@Do4 mdxat tafeer ctlhe dpulapogethofcelhiwface antigen,
app{' tjon ICAM1 will be used. 30Bi ndi ng nol ecul es
é%ﬁ% rived fromanti bodi es and based on the
b. ant bR sgé&i%f $0hdrd Ghanksefeduit walch fekiv@y thRlioAud
52(6336):624-8, Marks JD et at, J Mol Biol. 1991
DecmﬁfaZQZ@/SM 531d.97] biphiag 1hddV Heaniugsseapopiasisnas theltyrettn
¥ Lrbrarres but bi ndi ng nol ecul es may al so be
dert¥ed form other nolecular scaffolds such as the
c. fi béygﬁ@t%tﬂtﬁb aeadt felidof NG i Bindale. molRE@ES BN 380
Jan; 2(1):48 and the protein A scaffold [Nord K, et
al . apONEIsISEi dteet@mqbr:dlmg? Aug; 15(8): 772-7, Hogbom M et
al., Proc Natl Acad Sci U S A 2003 Mar 18
100(6)3191 6]. Each of these scaffolds nay have their
Pre@éﬂ&tﬁ?&lﬂﬂﬁﬁdrﬂeﬁﬁmlu&gs bomtaprl ing@éduwn, and the anti body
scaffol d, as one exanple, may be used advant ageously
for creating variability indistinguishable from
nas{e%%nad aslp%%tiqu rtrlltl)és :u){\Jen 81? rtlltt)%é Iulg e]%“flﬂ&% %oﬁ?ﬂf odt Q? mducmg
qu&kk1undagakendom@nmmgmnﬂh@ke, a framewor k structure
conprising beta strands ordered 10 into two sheets
present a set of variable |oops, the so called
cg@s t a e
T S R L S
ant HhadDBOFrayd/arasuyfabnigMe scaffol d structure the nost
extensrve variabilit r eat

b var PRBIE 3PS H- %%&ev@ého‘i'ntsr‘r%geﬁa cagY hrl]‘ﬁ% %\’Bg%ggsf gy cell

t heétfrfa@eb'HLA Dﬁ/@P‘ &tcﬁ&aﬁfrfacé NgR SRECHT bhmdBNPETA -DR/DP
inprinciple all types of 15 nol ecular structures. Due

to arhifeg sglefmdgw Induatrigpdptesis haie teerrelised

I f fi
c. apprraa e e PRI reb 8oy RS, bl BPE IR L dye

drsgasemanﬂuasmbeeﬁﬂpeutrc agents specrfrc for defined
target structures [Borrebaeck CA and Carlsson R, dI/T

Opi n Pharmacol . 2001 Aug; 1(4):404-8]. 20 Oher,
I ndi. cul usaf

in PRIAHEORY g PLARTBIAEH, BRI Hbidhg Hiscule wpi
seldutighiydegdeeo akll stuabict |IQA]\xtett aall] owi igdimariGhM-1 t ynduoes

be i ntroduced at certain ti le o
apoRSSHEr %Brttrér%@@ hoPdEmeE v ¢ b hlr@%m ?%gtrar AP AR YA
moté@u@@ﬂa@ Qeréeaker% Hidd a6 P ol elch HY AgeinDp waisRut@teral e

variability. There are al so ot her nol ecul ar fol ds
that al | ow sonme degree of var|at|on Such exanpl es

ICANG R RGPUEHBL G, POcEh Iy PG P aed agpn SCARES

willh®l @gul es the so call ed defenS|ns have been identified
to be simlar in basic structure while stil
harbouring extensive sequence variability in-between

119) dj 0 -
Bmg{fﬁgt %8{'811185 may at}efng v%(ri?féérg ! 551@9 ang 3 e% ﬁttqgé/ ag{ﬂ?ody

harbourlng ol

sca@bMECHAckyon TR, ad dNkhe,199atAlAl 5; twam@t()ss)zzr% Maitks AT er
in the case of ICAM1 as a target nol ecule, or

al. ¢ ebdriiPhnaft! Neg $:3A2E):681-Phkthpt tr?é;be@ron@ereﬂﬁl@vsbe«amrlb'
hbrettJtllefnsdlb%g brlrlg)iilg eyl &%Ctﬁpsl ?natyo HdHé: ScARAP tf&%!l Soth@r L 25198Har

3
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Furt hernore, the binding nolecule may be any nol ecul e
sel ectively binding cell surface | CAM1 of a target

“KPQMMDQQQS on binding, inducing apoptosis of tRerkroesiizoss
. The binding nolecule is preferably an anti body

nDIecuIe In one enbodi nent the cell surface antigen
scaffolfCAMHL as JIBTHbrprasta mca@‘eldeb\ﬁbmgg S et wi-eveeemics. 2002

T N

A@I:‘r(spwveﬂ Ha&tfdnmsu/meznagapmceNsu g,meddl S6ig UpBoperatiodsMan
cells. The identification of

18@@@@@9@ ehgB oA ghepsIsedlinl ds Wés hé\'%ﬂhﬁgcat%"ilﬁa ssdapengpg
th t
o gFPEFEEE R0 € DRSES G50 o S SpfipBREChLL obe e

adbaiygeensly &rgedatian dfaﬁﬂnhtvaﬁgemngmﬁhlalsl,e fionr espet varvailofy.
and wi thout prior know edge of their respective
identity. 1 CAM 1-induced cell death has been verified

TheDa&l s@'ﬁtghr\é%,f %ozﬁ;ol%t)ﬁ)‘: tRE ReEIDrnintdy LEvaakyedd, is very well

mtochon rane epolarlsatlon Mt ochondria'
unﬁe’@f@banhx plaplari Satiesnrihasudieercog®rpmgvietustands ordered

B Y
De%%gn?%%g?%g)on%g @x%?ﬁ‘évefth@gdﬁa Iﬁbfdil&h@% aftRW rhélatules.

und by the Bll antibody is expressed in
AlBohyghphoibedies ssaye vefy dnftherse:affo]dr S@ulwlreaibé sty p;xtenswe

B T R

ba@ddith@palifyBo heRbomRa §ﬁéclﬁ50 dhig@r CaftE Ingtripte bll Sypes of
expr essi ng PCANLl under went apopt osi s when subj ect ed

mqlgcuiznesmu@ms 1Dspecilfis cameity.anfibodeay hats Reer peed segnsively

30Pr evi oys_ st ud n e
fbres%%?%?@d()xﬁp séloﬁ)ofxﬁckﬁéln%%ﬁnor Sﬁ%ﬁ%ndmsemCh
dlatohssyz?ﬁooh&n bfdiedas@bnd ds tﬂbﬂ’apcﬁaicmglentlQﬁ@ﬂ@feﬁ%@lﬁﬁﬁﬂﬂta}get

i's involved in cell to cell adhesion ngﬂﬁtﬂ¥
straﬁutq&ﬁ&ofral?ﬁeclr dtd and Carasae RoeSpordws Bivgmpesh ¥
10@ h binding to its receptor LFA-1 . Antibodies

irec

ed to 5 I1CAM1 have been used to interfere with
pat hol ogi cal i mmune responses and inflamation. In

d
OB GgHe hokeys Ml Hrben 5P 3V A g Bevine
scarfftd 4604uk2 With Q%&k?@egr@e 6FisAboRY ver hiddvsinj vaRUBBIRy to be

patients with rheumatoid arthritis or gatlents
intr@tveed iangeBki grelyions.ans piampls hhgnethgio bindipgamelpaly 1s 2

£t i t t h
t3degn ey £00 Aenay Aneh it mdihh Y obhRulheT oit:
vahi§1iROVEBerd hiidbng bihat mdTdMiad foddsgeiat ndlosasomeadedres of

apoptosi s denonstrates the p033|b|I|ty to us
vag plewi- Sieh waﬁm @ﬁgn%@%@ﬂloésmt%?@@ﬁa%@ BRI &%Mlass I

ana' ﬂ; ? cu es an ec%gp)? %rrrc'ogg{ ?lgses];dfferﬁgl%&ulgg Qi aScaREQ Ve fledins

expres
have been 1dent1ﬁed 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 varants of them, may constitute specific binding molecules able to

induce apoptosis in target cells.
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Based on their expression of |CAM 1 cancer types that
may potentially be treated with an apoptosis inducing

woabHoskfeAM 1 anti body such as Bll include: B pbyiRbsyssoi206s

nmyel oma (Huang el al. (1993) Hybridoma 12 p661-75;
Huang et at, 15 (1995) Cancer Res 55 p610-6; Snall shaw
et at, (2004) J Imrnunother 27 p41924). gastric cancer

rofP SRR, Bl oy EDERLBY o8 P8t N B

surfdBe POARL-DQY a thrig¥eel CANIC Bh by, efduding {pbBRN8)s of thanagst
Res Din Oncol 125 p28-34), lung cancer (G othey et

cellal ., (1998) Br .1 Cancer 77 p801-7 ), nel anoma (Wang
et al., (2005) Int J Cancer 27 p419-24), 20 bl adder
cancer (Roche et at, (2003) Thronb Haenbst 89 1089-97)
The$lddipg asdl@hi: i€ arefemnblyAal dntikedl melecdk. , (2004) Cancer
Res 64 p5311-21). Expression of 'CAM 3 has al so been
identified in tunour netastasis as denonstrated by
o t al ., 2005), (Sun et
hn%%%?%%S@%y?hTéfgSﬁéﬁmg%5g§?%{gégg1 (Aal i nkeel et at,
2004) pointing to the possibility to |ntervene in

net ast asi s processe Si 5an | CAM 1_s [

Th f‘aﬁf‘?sﬁlfdiPreeP’ﬁ‘oafeFQFthea é?f%?&éif Bl ) eReSRR P é{%ﬁé&e— a
recéfidd 460 }‘6%10 #1?‘ g:s‘)()ggted with Aﬂbﬁto@@&?ﬁ hst Bﬁﬁm&ledi Yintrinsic
resent on r exarnple, B cells and can be found
nega@vé&ﬂgmzélglg;abmlcmmaellynphona cells. To date, three

di fferent BLA-DR specific nonocl onal antibodi es have
entered clinical phase trials. The npst recent

Theagﬁhﬁﬁ@eﬁloﬁfomm | sistheafoptdsk-inenane Tedtcle wdsDOAG3ct
was isolated froma simlarly si zed nave gha
e

resui l@rf athg/ seopag eeking d¢51@o@b1@(1mlatebsptec@§1twg fop 4l
i . fied t
e BRR P S LA, LR S o Do, et 2O

of aaatiBasy pﬁ&lﬁnod\n EBGt efthéad mspsdtwah@enm@RIIDRMhatndneqaﬂ cHly
and with ggg pot ency i nduces apoptosis in a nultltude
deathf has hegrriseiving asem) athﬁ BROTH{EC RESTS ithid ity o Y Mt pedtosgyal

mm%ﬁJEB?S&ép% aﬁqgﬁloﬂ%c%cechﬁ lr& ﬁ:qn d%y@%nﬁwtﬂagnbé’én

osI's In a ody bound a
prewuhstlyt dderiipdd Bord )msﬂhocmapasel tledenhdes mfd diafifaee emtdepanidginin
secC gxanple | apd Tablg i g was shown to induce

apoéﬁﬁﬁﬁhégbeﬁﬁ4JﬁﬂEh@@%@ At/ 2éi)expressing cells.
Furthernore, the B I antlbody showed a higher pot ency
than R tuxi mah when tested on the Raji | ynphoma cel
IT@Imnﬁmtﬁhdmvmésﬂ@ashwwuhaﬁhyewvHﬁémwndﬁmeheEHéEﬁ@@DdYIS
ure

xS BB e ot Al STFET BGUY RAG "utl (bt i ectlal”
B 1 R4 edlisehi ?ﬁreﬁ% réﬁﬂgtﬂ&ﬁbﬁerﬂfblb@ie@%@%esﬁxﬂlﬁlﬁﬁ&hﬂg

ynmphonma ce In addition, simlar to the
in @chiﬂg@rt ithgB olfynm@maat:@iis(j ajspt Wplpp@aa?ﬁdlssmrégﬁmg ICAM-1

oS R U PR s el YR8 CAGg o o
(sed At BP 20expressing B ceIIs are detrinental .

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

human tissues (Smith e al. J Clin Pathol 1990;43:893-900.). ICAM-1 1s 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



W

10

15

25

In a yet further enbodinent the cell surface antigen
is surface I gM IgMin its free formexists as a

wo asgmegxgnt aneri ¢ structure, whose hi gher nol epdtt/@8p2006/012065

25wei ght tends to confine it within blood vessels.

Mononeric 1 gM can be found on the cell walls of B
ICIAMP harsipt leasn arsgd flariBterfores waid pathlesi¢d oy Y ESPYISeS Ghd
r t
1n$%@é%§ﬂbn% Ugg% %ﬁngﬁg&gg suﬁracela %ﬁﬁé§%¥22§e 531%
cthysl‘ngﬁmmxebyss(msndueeal dpbptosdls] 490, 1a4r4@pi4d 2gnaer use in
efficient manner (see Eél le 1 and Table Ig. In .
cligesak it 1 BUPHS PROFG YPR IFEEIAAIE SHRETS PGVPHRIT B6TEEE
i " { of aBArt
Ll(ﬁ{ &tﬁﬁgﬁﬁg%}:ﬁisé pea\%?l:% ¢ cWelﬁ ntgﬂt&ct)) g@%oag_gﬁﬁh hritis
R}moinymnpﬁt%wpiﬁaoger ae/x’rﬁrzmslslexﬂtamm BBl HETDN
different donors and is thus suitable for treatnment of
patients suffering fromB | ynphoma irrespective of B
Thlemgloﬁi?dlhrd LRt YORM-PNRtaBhY cad Red @ hEGH6dis BBheRstes the
.g. the anti-lgM antibody could al so be any type of
possplahtyf ke ubd AAAMy | neleeidigl eintingt mekkades %\lr@bp%Soém@qdrﬁw W

expressin of different t n |cs
neghog) oF ggers A g Pt i A PSP G gk

with maxi mal 10 efficacy being observed al r eady after

3 hours in some cell lines, Rapid effector function is

Barswb@r theitexpisesiemef Kpivt | @aléref hpst ghah@at’ ROEnHRRY R sisated
Wi hf a r | Sok tofspsr 1&&[&?‘%W ﬁv?é 3! §r§1{’6 rLQrc}fx F M. lg1n4h§fek

réssion o t’urmur anti gen ttenhove et a

x@ﬂ'@m%@lel&@ﬁﬁ{d&é d@zﬂQlQ%) Iliﬁnmeeha X p@dl. 7:Beran0 et al,
Haemat ol 2002; 119: 412-6 7De mut ati on
(1%b) QanceJ Reﬁmﬁnbt’rlol@s'@nal oy aél( 17 éfmarnoﬂéﬁré7 pi1O-

24# l‘:e 8%51106?%%’11%1@1 at @609}5% J gcé}%@r}%‘%ld l!)ﬂ@ﬁ@ttcﬁncer

ment duration de- ects Robe et alL
(Rbsrte et alQﬁmﬂa) mﬁﬁm@eéesis 5@ﬁ9<)3 3Pr bt rca;hxtey ($1IuEettcdr, @gEL99)

cell is i mu epi t hel i eII
! %a&%@%ﬁm? T2 Bo g hdtRe Fice, (o o&?%) BrJ
Cag@srr‘vﬁ%ﬁnt'} y, 153@1%11&%5 Qe\tangeér all, 235 0 ﬁt@ﬁ'eé’M 1hpa19-24),
di sease. Preferably the disease is selected fromthe
blagd@uqmnc@r(&osmq agalof(20¢antepmbailitemiasRYN@8 eI ageé prostate

co S R i R SRk B8 Pathiat ar v o Savha LA St

ha$ 8B bEerdMdnti AEEET tuditsir Gh & LASEs dlsi’l@énl}tdisﬁ@teblﬂy Mdtruo et al.,
restricted to H V. Advanta eouslcé,qbt he djisease is a
Y]

20@Andesettetiads 8809r YRl 6 gph &MY ( (Boikge s &> IHPE).dhglinkeel
et QI %b4 ﬁoﬁﬁrgé?or t’he?)bss&}%r d‘g? NGBS verleliy %et&s@e&f'?% ocggggusmg

cancer’, cancer, chorion
anm@ﬂmeapdccﬁcceameeﬁy col on cancer and prostate cancer

In a further embodiment the cell surface antigen 1s 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 IgG,
6
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As defined in the definitions section of this
application, the phrase anti body nolecule is used for
wocnomv@sisgsnce and enbraces, anongst ot her thi nger/ErP2006/012065

anti bodi es, an anti body fragnments, and anti body
derivatives. 8 C‘onvenlentlé,f the anti body nolecule is

1D8$C3, g}@lchrwés 15@@@%@0)@@ saxm}ar sxpag(bqawq B}@ed}br%@@mmd
o PESLAESDLY a0 | 893 ARM-LOR 0T AILLPRR M scLe

Meli2od2;pgongl)ecul e or antlbody nol ecul e of the invention
has the sequence of any one of variable region
sequences of Figures 9 to 11 or functionally

u eof.: ~ ' fa_

AT £ 95 e Bty o Rt 1

DRWDPemmk@nM§$nﬁheﬂvamh®bkﬁcyBQMGﬂzﬁﬁgmmmdeanﬁﬁhﬁa@um@BQ

or functionally equi. honol Qgues t her eqf a.
1ynmhlmnﬁe<ie§ |58 dHepr¥En & enfl%é (hEFER (OR OﬂSffﬁ%n%iﬁdé\ r%‘UbP 1s
linifR! & el iBaRfioABE b é/ms"x%%%%%ée% has the variabl e

regi on sequences Fi'gure®10 or functionally
equi val ent honnlogues t her eof In a yet further

enbodi t. of the nt' n, the bindi.n ecul e or.
ThE BT RHR et o B KIS el Db iEre o b e Sedeene a9 et
(sefd Eg%ﬁe 1@ rTafb%f‘ ¢f inahd %o@%qb\iﬁ(h&@tapgﬁo RONRIAGUESR/DP

thereof In a fourth aspect of the invention there is

antjgenekpteshirg crlis) Euztth@:muow hlm/Bhgmabcvﬂycﬁ@@\tqdobehlg@qmmt@eCy
e d|n a b|n cu nt bo ule as
o R osiny TR PRUEEC G b B Bibent Lty e v

par&lFhB} &/i@Gt, dvﬁze@&hé nes,memha e ke §§1@tﬂﬁ>ﬂ?®va@fus@d1&13191ﬁk% 9f
figures 9 to 11. In a fifth aspect of the i nvent i on

there is prOV|ded use of the binding nolecule or 30

[ d
Frogng%ul&t?d?g bt'cP%eedC lflhlg a%f b%dﬁz has %ﬁ]ﬁétﬂe EH&%’&&&%&]CS Q{er/ ggﬁ&%ﬁt of

e‘rnven

HLArBRIDE&iprésthicdd yanshoatd detin I@fadamdmsﬁasler ety Itﬁﬂge‘@ng be
destruction of a target cell. There is also provided

Rhqupgtqid eAghriihangi bk nay ionsdneR die Bt .%B‘a%ﬂymaéc mr%ve
effi éa%lc%‘% fi nn @l(ijminrfltl %ea&lk/g(é BrlceffGa n&‘lSéI%ng»C tvnefe Hl

I nvention in nanu acture i canent or t
expnﬁeagﬁawﬂsamdkcnnpndvent|on of a disease requiring the

destruction of a target cell. In a preferred

enbodi ment the binding nolecule is an anti body

In aRk BEtHeLemBodiment 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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Conveniently, the disease to be treated is sel ected
fromthe group consisting of cancer; autointnune

wéh®easass i ncl udi ng but not restricted to rheup@t/eb@os/012065

arthritis and SLE, acute and chronic inflammtory
di sorders, sepsis and infectious disease including but
poimﬂtxorph@t eiitope cExpeesidvon 18 il da glifarsny dph@“d@@e&“séhus

o UL P o T S PRI o

1whgy@ﬁagﬂ@g§g | ung cancer, nel anoma, bl adder cancer,
orioicl cancer, pancreatic cancer; colon cancer and
prostate cancer. 15 In one enbodinent of the invention

o T

offdpgeifie tifdiagdndlsculs ekhti dfhul;@l atoponistm M dipsssisgscells of
|listed above. 70ln a further enbodi nent of the
differgetiliodPet-he anti body nol ecul e binds specifically to
I11-A-DR/DP and/or has the sequence of figure 9 and is
used in relation to the diseases of |ynphona
Tr(elmmdcaermifal Byelaom@n Igésmdn@dcaanptesis waredast, widnowximal

| dd
CERA6Y 16T Carives SRR BOEAALSTEE g St aRear Gl
fuxﬁ)crtﬁﬁt@trﬁp&f%ﬂp% the'i_’aﬂe'ﬁhé er?ctacyf & thhehienbediend of tdrﬂ@.lr

I nvention the antibody nol ecul e binds specifically t
evauer goeltihg lﬁ'loanfdg drckhalsexphessisr gl bmemir @ﬁtlgﬁng(&}%temllom al

+ BRe BRI S Rl aoa PR 012

or kep¥&e HRAGEK (WEMBQeﬁzﬂnﬂi &hmuiEl BI3oITa: 32k ald®ai eamcer Clin.
chorioid cancer, 30pancreatic cancer; colon cancer and

Inmsbs:wpel 1¢d4EEPS). | andapeientdlvalpestrastmetedialehapgride-
eﬁ%% O&gtgr? gg(%uﬁgaggfégy{B@@k conposi tion

anti body nol ecul e
of the invention and a 10 pharnaceutically accept abl e

carrier; ex0|p|ent or diluent. % referre
Prefamsbly ertreeitell uﬁﬁaulﬂﬁnmfé tﬂréﬁp cligh cghh@pg ggyantageously
thﬂ%kﬁﬁHE@el%%QBRf h aspect of the |nvent|on t here
I'S provi an | ro met hod of inducing apoptosis

in a target cell conpr|3|ng the steps of: (i)
nore target..cel

B SRS TR LA 5k i PR B

selected from the group consisting of: cancer; autoimmune diseases mcludmg 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 definitions section of this application, the phrase antibody
molecule is used for convenience and embraces, amongst other things, antibodies,
an antibody fragments, and antibody derivatives.

8
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10defined in the first enmbodi nent of the invention;
(ii1) exposing the target cells of (i) to the binding

wombsesksss or anti body nol ecul es of (ii) S0 a®Ch®EP2006/012065

i nduce apoptosis in the target cells. In a preferred
enbodi nent the binding nolecule is an anti body
nol ecul e. 15 Preferably the target cells provided in
) | | 7 o
o L B e A L T ok Sy e
Ig@o bey@noreig s yhut tplrﬁéettahb geaty «dbGs awmt EzCas S atibddwintdhecale
. di e and . in the 20 disease is selected from
‘SWﬁéfg %%ﬁi‘g PHg"of : cancer; autoi mune di seases
i ncluding but not restricted to rheumatoid arthritis
and SLE, acute and chronic inflammatory disorders;
Coseqmsanslyanhd bifier motagsledir setib@l vi mellead e vg theunvergton has the
estrlgted to H%V 2 fdvan eousl % E] Crulse se H? a
SCQUENEef §@Pe8? f't YOI LKAl d el offa)
ﬁnﬁ@&hﬂb%qﬁﬁﬁ&ﬁfhnﬁ@@a@%tﬁﬁ&ﬁer l'iver cancer | ung
cancef; nel anonm, bl adder cancer:; chorioid cancer,
pancreatic cancer, colon cancer and prostate cancer.

In grﬁ le‘ng% 8tf thieer %qge bin moeﬁ'xrnw Qtdrbg&?g%é w g?oqgclu?

o're 0 ‘any “one of an an
hasakd b@ﬁ}ibl%r %’fﬂ:}mseq@hc@tolfb})@\drdj@ iovafin¢Bondllly ie§uivalent
intended to enbrace wildtype 11 WO
horpologr@eRA8HPCT/ EP20061012065 anti bodi es, synthetic
anti bodi es, reconbi nant anti bodi es or anti body
hybri ds, such as, but not limted to, a single-chain
In ﬁoﬁlirthiaxedmalcﬂihtmdpf nat aaudngiopy d@ubﬁdir@ymﬁmgk:— di spliaydy
|nnunoglobulln i ght and/ heav ain variabl e
moé?ﬁavséxas Esrerable e S OOFHAFS | LPAMBFHRNE N SaRyalent
I I pabl e of binding to an 5antigen in an
ho@ﬁwg%%égigﬁafornat that is known to those skilled in
the art. The telin "antlbody fragment " shall be taken

tor r a one an _anti hody, ,.an anti hod :
tn ¢ Set el SSpohernaeeolredan: DR MR e R @Y antipody
mo?e@@l%%ﬁ?th‘é"daﬁhl)ﬁ@@e@éﬁ é&l@gﬂ&f} ofi Figlre B Muﬁé?tlﬂrﬁlly %mvalent
conpri sing four polypeptlde chalns) synt hetic

horaglp s dhassqf. r econbi nant anti bodi es or anti body
hybri ds, such as, but not limted to, a single-chain
nodi fi ed antibody nol ecul e produced by phage-di spl ay
In offolninipegt ebuhé Mnddngbi tmdll@rprh\Qaw achaildic \wafd abliag a
and/ or constant regions, or other inmunointeractive

nugisItige PRReTERFARENDR WRHR YO ce & rPratt PEédynmalecule as
?ﬁﬁqggg;ggyuﬁg fhat that is known to those skilled in

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

to11.

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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15 The term "anti body derivative" refers to any
nodi fi ed anti body nol ecul e that is capabl e of binding

\Négmﬁﬁmgﬁgigen in an i nmunoassay formt that iﬁchﬁpﬂﬁwm2mﬁ

ose skilled in the art; such as a fragnment of an
anti body (e.g. Fab or Fv fragnent), or a nodified
manifidoad oM hedidamehh &dr ths treatihdnt eddby prhenaddiof iaodiserdfse
one or. npre anin? 20 acigs or other nolecules to
regHEng teeeHapIct A BHEENt | bodi es to anot her pepti de
or polypeptide, to a large carrier protein or to a
solid support (e.g. the am no acids tyrosine, |ysine,
Inglutfantd embodimensthabindimgoplgcule ysangintigodnmaotshlevat i ves
thereof, NWacetyl groups or CO0l-1-term nal a.mdo
groups, anongst others). 25The term "ScFY nol ecul e"
CoRERRRY,AhdMke iR 18 B @St rRlebtel TRonYaha@p@uylcongatindef:
domai ns ‘are |inked via a flexible oligopeptide. The .
capegrnBut myphEodiseises bglisirge butgpot TRTIAFEd ¢O degugrateyf arthritis

"poelynucl eoti de or. 'nol i gonycy Lde” - . -
s s o s i Pr B S Bkt Sen il o Rbgpus sease
inBUEheBhi SR Seictth® MBguence of these nucl eoti des.

These phrases also refer to DNA or RNA of genonic or

synthetic origin which may be single-stranded or

qubl e- st randed  and ese 18888 1LhBh
A O e G A
(1uRyeriAnlyiekoen)r ghiNfe lchk@r, nartet icahcer,| hvérhemsey lerg eancer,
herein A _is adenine. Cis cytosine, Tis tq¥rn|n%g Gd
melgneyud il #iden A oRE-i QORoIdcsanggTy panergalp capger; golbn cancer an
ted that where the polynucleotide is RNA the

mﬁﬁg%%%ﬁ%ﬁe) in the sequences provided herein is
substituted with U (uracil). Generally, nucleic acid

segnents. provided. by this inventio be assenpl
InsrR KRUREREE (B FEEOTs tscETHa A e app Pt oot moffule
bi9<{1§_ %@aﬂgél%!l@j@du RkBEShasQhe EdqRBAR SEihes 10fand is used in
ol i gonuel éotides, or fromindividual nucleotides, to
refatiov fadide dissasas heitd ebavgel ei ¢ aci d which is capabl e of
bei ng expressed in a reconbi nant transcriptional unit
conprising regulatory el enents derived froma
In" ©HOE @hbo@mMit loBkhOROERDN thE altibedlk anyletl€bmen epecifickhly
ternms "pol ypeptide" or "peptide" or "ami ng acid.
tOM@&%P qngfoarhas sheasrauelde g Fepts Yénd pepicr da relation to the
pol ypept i I €,9k . fLagment fiive
N T N
capedry pept icdecer f nagmenta, "blidier tdaoesr,' choprididegarmat,” parsreptic
stretch of amino acid residues of at |east about 5
CagpRT neP I ALFAEST HF FFNYBLYCAL | east about 7 amino acids,
nore preferably at |east about 9 amno 15 acids and
nost preferably at |east about 17 or nore ami no acids,
InTe y¢ fachervembadiynepdlofpdist indentipns then aviebagiyf friodgcalp binds

| ength to dis bi.ol agi cal and/ or j l.ogl cal :
spae0r e o 1t R R o BREH of B P woca oo
rel¥bh td 84 diR8sey S e gt N dgaghRSmlybRind heastrlQtancer, breast
i ndi cated nucleic acid or polypeptide is present in

canber, Subrstamts, dhngalvsesecemeianempe plagiles ejicerl chorioid cancer,

macronol ecul es, e.q., ol eqti des, proteins, and
W?ﬂ@awﬁ%@9mlﬁﬁ%%gngﬁﬁggﬂﬁgﬁag%%ﬁ%£poIynucleotide or

pol ypeptide is purified such that it constitutes at

| east 95% by weight, nore preferably at |east 99@6by,
Invesiyghtaspest of the inrelitioattBere Bt BICoHicH & PhARRAebrd qopyesition

resent ut ,.wat e f r I I

craih 5, byt ot BoTaedil BoRKIE of TR iy and

wei ght of |ess than 1000 dal tons, can be present). The

term"isolated" as used herein refers to a nucleic

acid or polypeptide separated from at | east one ot her

conmponent (e.g., nucleic acid or polypeptide) present

with 30 the nucleic acid or polypeptide inits

natural source. In one enbodinent, the nucleic acid or
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15

tent s "isolated" and "purified' do not enconpass
nucl ei ¢ acids or pol ypeptides present in their natural

wWOoS0Messss The term "reconbi nant, " when used hepermpiods/012065

refer to a pobTeptide or protein, neans that a
pol ypepticle or protein is derived fromreconbi nant
pharmageuticalxcacobitable chmise ekcipent eredivght an) expr essi on
systens. "Mcrobial" refers to reconbi nant
pol ypepti des or proteins made in bacterial or funga
In 4 Sre@eried YEASH I @X Sl AANBYSLRTE an ARtitddymodeaifs.
"reconbi nant mcrobial" defines a pol ypeptide or
protein essentially free of native endogenous
In %usgégxﬂﬂca%ﬁec‘?%q %qug&%ﬂghgx% i@yprgjgid@&%qnat)ﬁz% H@g‘lO.\ﬁeOf
gl'ycosylation. Polypeptides or proterns expressed in
indeia g ap@sbey inad tacpat talr @snprsing; the Hspheft i chia colt, wll
be free of glycosylation nodifications; polypeptides
or proteins expressed in yeast will have a
yco i0 ' eral different fromthose
gbpre?%%ﬁ&?ﬁ%ﬁggégﬁﬁgﬁﬁ%égﬁgf 15 The tes "selective
iindi ngdviding driei ovdinoge deidegt invideyles iardinddbeéy ndetul¢shes
vari ab regions of the anti bodies of the invention
recogﬁ#géagﬁ&g%gﬁﬁe g?@ﬁ?BVﬁgggnﬁFn?ﬂb i nventi on
exs! u%‘x%ﬁ&éiﬂ[g {He- @raet 3BIIEOT @) db $hd BYUInEMbRules or antibody
pol'ypepti cle of ﬁ%e invention fromother simlar
pol ypeptledés déspia & te erflveneporiteenini thy targdieellogy: or
simlarity 20 found in the famly of pol ypeptides),
but may also interact with other proteins (for
In £5_MMRF8 emBoaRii Mﬁmﬁiw&u& PR bbb dA Bsleailber
anti bodies in ELI SA techni ques) through interactions
wi th sequences outside the variable region of the

nt.i.bodi es. . a in parti I ity Feg]
eGP ROF Bt S MR PRLH) B 2w B R 5005t Rl R
Ads@ltaebhyti tie Bimane anlsiabodyyaphddyesi nvention are wel |
25 known and routinely practiced in the art. For a
conpr ehensi ve di scussi on of such assays; see Harl ow et
|eni oS I bogi 83 ALARALALARY . MERLAL: ardOLMleRRT g
CO%a%e%rﬁQL)é eo/[r%g écgr(%; COF?SSDI‘EIRHQ Har gor; N. Ya.n (19%8.) ,
dis€Rapt atlebed Anin bivdigesipt batsistieg egncaeeg nalitdimmgune diseases
~ fragnents of the pol ypeptides . of.the invention ar .
incly 4 RO TTEAT pHOURHEE THAYIRE St Bot e senic
inflabinSo@ s &€ Rpdis 864 8ALINRs lidkascan cRAindeditned rabavead
full-1éngth pol ypeptides of the invention. As with
to ldnt.i bodi es that are selective for full length
pol ypepti des of the invention, antibodies of the
i nvention that recognise fragnents are those which can
AdUdrsideB@dy Sthe pakaspe Rt iadesced k@BatEhEros@Mmpmbasinh Yl@kaemia,

polyﬁeptldes despite inherent sequence identity,
myROmE) 0PI FANSE NTgdst 1PN HYETi $R0CHe IF%%riCPS’/C%f melanoma,
L&L0S: chorioid NGnb&! ManGLAGH A& T LdIb4 Yeant BChIAGR stE
blafA S ehoricid kS Hhn SRR Sy elbanh oo pR el
can@&t i body nol ecul e and an antigen. By the term"i mmune
cell" we nean any cell that is involved in a host
i mmune or inflammtory response, including but not
LI gcglls and T 10By the term "epithelial
hﬁ%gpﬁﬁ%gg§%ggﬁ a cell of the epithelium Epitheliumis
a tissue conposed of a |layer of cells. Epithelium can

be found 1. ni internal (e.qg. endotheli whi ¢h
The fra e RO D TER B GBS D) OGPy SRt BF LR by, o
antfg)?h? JedohiRBe, S L ABBEY Qfegbﬁf?veb adys iskol @ RUESHIRS twil@yss

our “skin is conposed of squanous epithelial cells,
as are 11
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the nucous nenbranes lining the inside of nouths and
body cavities. O her epithelial cells line the insides

wohod7esdssings, the gastrointestinal tract, thepcr/EP2006/012065

reproductive and urinary tracts, and make up the
exocrine and endocrine glands. Functions of epithelial
antieddiss, Byrdhaigensibodiet, irerombaians eptitiogies 2 @nphastydstigs. such

20Epi thelial cell.s sit on ) | .. I DA e ,
s Siaiignd L et b e IR o
phasPEehIsy Obf tReuhBYIeBElONight | dndnewheery2bideas cvdrbdtt wintifor

reference to the_?oIIOMAng figures in whjch: - glgure

f/bip@pg to an

constant Segions, 95 (0HteE dMBYNEIN TR s AFCUpRtER2RlE(q
mbr ane_vesi LB ¥ i - t I
an %eé)clinfa inéxlnfny H O%@%cﬁo\?% gﬁggeelggpé\g?\g% @89%53/}&%(%? e&rléé%tt'i al
bi opanni ng were expressed in E. coil TOP 10 cells and
i ncubated with Ramps or Jurkat cells and %A) schv . .
Theltome sansiprie Seamenior sl Braieyers i i RGN0 PE Bf 28 &PERTY
t n pi i€ ‘ peswiatnd
SN e R A e e R
anfy&Hant(i.e.mauamleqpid yolnpnaingAiour Cedlypéritiddi npings synthetic

detected in an FMAT Macroconfocal . Hi gh, Thr.oughput .
anBRIdEh Ffiﬁ?@flnin?P?%ﬂ%’@ﬁ?{eS @fe?qt%ﬂpﬁg?%ﬂ; b ot gapg?“_ﬁ% &h
a {/sin%%»&?a%? NG&diHed eﬁitlbto}ﬂyt Aol RuEerFRBS (%f' ﬂ}f&gé-\ﬂis@ﬂ@yfs Jof

s.” non-target Jurkat cells (X-axis). Binding o
imseme plobmiiing ligh's efd/ot hene's chaon Raneisle ceidlos gomplanie dediarrss )or

and. Jurkat cel.ls en bars), A.control scFv (ctrl)
o BB 4 ToRes REel 16 SRR 5 HiEsbok &
imhREBESh PRt @Rt i KReNB S S0k skilidaRese &t.] ynphoma cel | s
were sequentially incubated with anti-Ranps scFv,

anti-H s mAb, and anti-nouse polyclonal Ab on ice
ith.ntermttent, i : !
B
ca sPhigiag @ a® alhi 8n ah iBhuBoday RAmhothasis kGelvinso werse

t hen harvested and subjected to cgnbi%gd ?wl ng Wth
skillef e ihe a Ardgs a(Rgneaha’ Bt gpivaruineifediad VIREm et
mdihi& g&ﬁl‘%‘b@)dm%?ecﬁle?tmtq? Aﬁr@}_‘ﬁﬁpﬁ_’?' by thf bdi86h 6F 6 &Smbiethmino

" ‘ear |y’ apoptotic -, open triangles Fig.
acl€pr otier nateeulp opfatlitat cnegmgt the aitbwdidite anaheppeniide or

di anonds Fig. 2C), based on differential positivity .
PGP e 1B SEAIRPRGECARNP ety DRl & g T ik heids
tyfokide, BBhe, BRSMhiSadd CasBhBs e € eIk Qiid idBGvAtAes thereof,

Forward Scatter (FSC Height) against Side Scatter and
N R)cetV gfrips by CGHT tesmimRil o gpupsTR@opgs oAl e ef f ect

of scFy Bl and El is also presented (C). The seven

uni que scFv clones were incubated with (D) Ranps or
THeE RS dFBubsnERoRsEre €) bif, R0lcatleSTh&einf the Vidarkovr pamater

various concentrations and the effect on apoptosis
doimaehserd loed viadi Taiblerpligoperidey; B, 1311, and Cl1, show

titratable activity towards both cell |ines, whereas
apoptosi s inducing capability of scFv B10, Cl10, and
THR1ZerinS Hestebticd edqtancRanms "Bid giaptvddta oc elfodynuzbiidelr eor

3. Specificities of isolat eq antj bodi es i c{ ude1 ¢
"ORIBRPERE" 1851 UScain ¢ PERMZESDTA) S0 THE0 1% L OB EG VBT O

I hilihs. t sl Gedres R0k
“%%??@%@%?85‘3%“@%55%%?‘3%%“1%&%8@?’33 oitated with
or TQOA pd gefiorhiaerfsyrhihytihiongn 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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30 1gG | foimat of 131 (lane 1) and Bl | (lane 2)
anti body, followed by crosslinking with Protein A

woaphmease. Ranps B | ynphoma cel |l |ysates, freors®2006/012065

106 cells, were used for the precipitation of 20 pg
. é%ﬁ (lane 3). Antibody-specific bands were excised and
is adgBjnect etotesing: Vips il Tainges 15 srinEsdndRhisyded Gyr T (U). It

C
o BT oy B 09 B R 0 S 9
seqiegeds IpEaNIGdd Ipgrcind 1t RulasnitutedHvAh DRODEG1 )anGéncr dBlViniicleic acid

anti - IaNlantlbodles respectively eonfii ui
SCERFYY BRPNHICRMIDIY STER CAHeT gl %éﬁ?@?@és‘g% gﬁ*&m%w the
Oel%rﬁ’é"%ﬁi s%%}rt o%lffgmu(gf}qb l!nl\t]ﬂ*s Iﬁ’&lﬁl Grigl Hﬁbfr‘g cfegtldes
conmer ci al |'y Taval l'e anti odles was carr out an
froanaldyzéc! byclédtalas ciptometie y.sy@dklis n\mime eprcbwbicrhok edpable
ggth 10-f ol.d. nol ar xcess conpar a t.o the
of PRVELBAYFSGf DsPEETO ETRUGRE; Wy f@%‘HPF‘BedF%‘gatPEf
ele;nelﬂts dealdomad aq}ﬁcwlﬁ‘a %@erﬁ ' d%ﬁld?lf O@BMHI@ﬁY&[R&gG’HgOl at ed
human anti body clones. After 30 mn I s were washed
and binding of human antibody to cells was detected by

P i t t Ll
ThE Ra R TRt aBorT | AR A o) A8 Bt el to an
ohacq;ep@&dlp idés Eglybﬁytid@%r%&@fﬁ BBh@ce fo® FraBhnenfMsB  and to

ronocl onal s anti-HLA DR (Si , clone 1-11(14) or
natgradly- oemung @é@kn@ﬂth mlwimsémolmqpﬁée 5&aymentdy "mR1tion,"

or I.’.S%Ql%l %Dgg {s eamfs ag(g i?&%ﬂk ( & fi‘%st %?071133)52@%%022&(%,

prd@@bmylaomktSamt i7- drgiMo (a@Ya¥E hor SpritftralBgnat Hean abs@o? afhmo
USA, 62-7500) or anti-1gG (Zynmed, 62-8400). 20 Figure

acigs andapgAt rrqfférahlyan I§ASHORR ! gls@@}ea%r@m@éldls Lube agtave. any

or. &aP a d L, a

pol&?@pgﬂa%t f %Q#/@B %ﬁgfegg n?én B%gﬂﬁt rﬁé 0 10‘3? tclHd/Of

nnmddﬂdgtﬂednw3105 CL-01 B Iynphona cells, |ncubated for
2 honice, followed by addition of 10 ug/nﬂ cross- 25
| i nki ng secondary Fab'2 Goat anti-human Fe antibody.

Th&elHns "Wefi€ed NGUBRL &h @iy 3furfaed" fa0Tusba Mepid d%xkkﬁe@ﬁﬁa@ocfﬁe
of the antibody incubation was determ ned

indiqatbd peplderici dagogpt! p@dagmaysmtGemb§Uhﬂméu¢abﬁne@0foﬂwr

.eith (upper ; pan siml.arl scr| bed
biofisidhEmagrigfechlcs. B ot RS CRIeS, PRITHE ciod g e I She
emb&tifesh enrdol alu e aﬂso gismld@ﬁg padifi@NsUBaBanmt cdistitutes

for 30 mMmat RT (| ower ganel | nduction 30 of
at 1&%@%3@}3%@6@@@@3@?@ byatdease 8P Yalse wicight Haf the dndicated
r c
biofbj A R REREE B ALyt eh SREERT Bl B SM lcliches.
espofialBlhorotlebbalying @ nbl bmhoé@httofﬂsuethaﬂ Yoo prleser vaobe
tlssue obtained froma patient with Anaplastic Large
pregggft B Lynphoma was stained with B 11 or FITC 8
(control) scFv anti body. Antibody binding was det ect ed
with DAB (brown colour). Inset picture shows staining
Thanietrh "Galatedbhs sehhereiC)ef€P4ba Reel éip-a@ﬁ&n@oilypébtide separated
abel | ed Ranos cells were m xed w.th or-derived
ﬁo’géﬂ/ﬁé‘“ﬁﬁ‘& ofliE CAMPPRYE AL Ec BIFICIS AN %P%h%eﬂﬁg%Pf§§%t Pﬁég‘
the VMuEféwf L4Q1P %[}%@ﬁ@@ B 1y %ﬁgal%u?&ec irf iohe %Bo@%brﬁs the
Al exa Flour 647 Zenon pre-labelled Bll 1gG
nucmmwcbbr FTep8d¢ gdound gGthmermemﬁ |(lfgnyﬁﬁ1ng) enli ef $<évem
pop rded in FL4 channe
butfef P TR T B BRT b& B ARG TG e e g e The

| ynphoma cel | s.
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10 Raji cells (left panels, 1gG Bl) or Ranobs cells
(right panels, 1gG Bl 1) were incubated with

wo %5,@@8%5519 anmount s of radioiodinated |1gG Bl OBCT/EP2006/012065

radi oi odi nated 1gG B11 protein in the presence or

absence of 0.2 ng/m of the Correspondi ng unl abel ed
terhgGiprlatd] ad Jpedicll dobiotdinegmpess deteer atiAear pplypeptides

subtractin nding in 15 the presence of unl abel ed
PreSERpBL eﬁbn%ﬂ%i%ﬂ“ﬁcefromtot al binding. The anount of

bound Iger Bl or 1gG Bl | protein increased with

i ncreasi ng amounts of free IgG protein wth saturabl e
Thivi teih rigecbmibingnt; eaélh@dls@d hergg toMefgyGoBL PalyACRde I\ BIgsin,

ot ae 1 G PR P S SRPEPLRL E ThROROR

ms‘é’bts&Qcm&&ﬂrﬁﬂargoé)@ir@monoiyste&sm vMistbbial"4R0:r0Q0 recombmant
functional binding 20sites per Raji cell for

pohypdptadedi e%s prateins arrdeots Pagen f ot Bingah e & t¥Fa37 %@’63351011
ti di G (
oy PSSOk D SR ot G BRI GRULS) oy
esdentigipy ofredli dff emend @fdlogtxmusTbléasmmtesgamddquomnan@d ofy
anti gens tar?yet ed by the Bl 11, and Cl1 25 ;
SRR Hodret Byt Bhien PR BIRGE FBrET: FRRegh in mos
st f SbO9fads o sh 1
L T il Y N i
mdﬁﬁ&atpﬁ@;ks@o ypBitideg Gor ( penans emmesge@k'sy yeB3fl wigiG have a

(third row eaks fo rth row bhack
ciyseaneyot SR thel T are Foa A AR Bapl g e
ce§@r ci nonm, PC—3 prostate carcinoma, LS174 T col orectal

carci noma, and THP-1 30nonocytic | eukaem a cells, as
indicated. Figure 7- Bl1l igG apoptosis induction in

IR GRREA T COF otas GHOMER ay b (RERT A o SR

reéé‘x@a%ﬂfﬁ@%bﬁ@od%stéf thO iMenESa réd@ﬂﬂllsMahlEBEﬁ pcﬂylphp&démb/f the
:f_GIutamne) to 80 %confluency in a 6 well te. The

inysnyen sxelusizelyi (hendbleel d1SPﬁ%ﬂi§l §1f4501m%13“&%¥&1t FrAnKEion
1

s R T L

foaed @lShcafaeanyhﬁ pdeyricpad @) dfut anayellsnoreeact elith dthcrrqarMBmSI\(/Bn

435 was grown in DVEM suppl.e nted thl Cﬁ 519
CXUPBISt OVFYVHSEETIS EEIeHS R@?%n Uvgsﬁédo gbadigs $8r i %{}
tec%.'nj 5%%%0& rL&@cUc(n@rw1t}ilg)eqf§enc!egG\Jimdeﬂh@%ﬁﬁ@ﬂ@@@71@1{ of the

neg t|ve ahti body control for controls) was added to
anulmmsﬂ dudlin petticslagnd the mdnﬂglfwagoaldfdmm@@ﬂﬂl?}g Sgrepning

i ncybation at., 4 C Thec r
S5 A TIPO U e S ERR Mes A ool b g on are well
}\ng‘&/Q%ﬁd Ird)d’ilﬁ'eﬂ&aré‘&lde@@gﬁ)e drabf e a@ﬁﬁpr@lﬁﬁrﬂswﬁ@@ﬂss‘f@boﬁsuch
0 }r Cells were incubated in a humdjfied

asm’mp Hréerré)w wi ¢h (B9 aotipodies 27 Lakpratopy Magwiol ¢rig Spring

e R R AT BN R e

redlg@RE CdndUBinid Oﬁ‘hﬂﬁer(tﬂ of, thecpalypéptiges @fnhn Lhﬁlaemturne lates also
i nstructions. ercent age apoptotic cells wa
conlemetaiida @ep\wdtth@ heAmliedioh Hpdptigddorargss Seleqipys.foggas
3 R t haw.

T T B R S b
area@aieampfdil fiihh leng'ahdpolppspttdem dfy teolnvemtiang dnmibubias i dnthe
as above with 2 pg/m|gG B11l or. 1gG Bl.. 13). Bar ratpg
inenEQR thah aesngmise 6@%@&&8&@% ﬂb(fsean}aB? Gt disppsysie goppeptides
follow ng incubation with serially diluted 1311 IgG

or 20pg/ mlB1 1gG . C) Bar graph shows the nean

per cent age of apoptotic MDA MB 433 cells follow ng

i ncubation with no anti body control, 10 ug/ml negative
anti body control, serially diluted B11 1gG, or 10

pg/ mMLTrast uzunb 1gG|.
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30 D) Bar graph shows the nmean percentage of apoptotic
DU145 cells follow ng incubation with no anti body

wOocoe/aed8s 10 jig/ nil negative anti body contr oPCI/EP2006/012065

serially diluted B11 119G, or 10 pg/m Trastuzumb |gG
ure 8. Bl 1gG. and Bl I i nduce direct cell
ﬁo@yg}éﬁ SXPE| f@;@n%yn OFﬁaP?IYBeHWﬁ?Jh%CﬁB“ec PPty SERENSH JEFTRY
hoxﬂ& 09{1 Q)?%Uﬂllaﬁlllfy ﬁﬁmﬁ%‘?gﬁrﬁrﬁl y%Rﬁﬂo‘tmﬁsel I's were incubat ed
4, Rtuximab 1gG, or control CT-
17 IgG at 20 6 7 or 2.2 jig/nl for 24 hours Cells

re harvested and.viability was de e ..
Th G B E ARt ARG it BRI b GAPURE dRfuBrgine
bet{a«eeamﬁ%be@)lln%lec&@aﬁugﬁraet d%%-. VI1 and VI, sequences
(nucl eoti de and am no aci sequences for Bl anti body
Flgure 10 - VIl and VL sequences (nucl eoti de and anino
sequences,..for Bil anti \V/ , ure - V||
v 3 e DR R R o et bR el MRl sf 0 & e mnflld or
mﬂiemaeme@ b, {ﬁlmda@tma@muﬁ@e@@@wlsena T ceﬁel ection
and Screenlng (Bi opanni ng) for apoptosis inducing
anti bodi es MAth specificity for B | ynphoma associ at ed

By %%l tl mr? urp{ tﬁgl I‘i"’e{%%esénge {l o‘ﬂ”e delﬁ]gtg(gthi_l%%hﬂ\)é Ne%

use wer e obt ai ne r nassas,
tissWAcorfAEd 6f a elt @ﬂ‘d&ﬁs %pm‘elmg ci®Bbe Mund nmmgglamrﬁamw gund
Zel | kul turen (Braunschwei g, Gernany) and

endpdrelivayiigh dics wawe q@ﬂ@p%ﬁ%%@ﬁﬁ%g e?éfl%ffeﬁ 10
L-d utam ne, 10 mvHEPES and 1 nmM Na 30
st a&fgﬁé}t]%bc{gxl fromlnvi t rogen, Carlsbad, CA, USA)
unl ess otherwi se stated. The Jurkat T | eukaem a cell

Thc{ (%ngtglod one %6 1 1-7“138 152, eﬁ@%cq%a?q}g‘whe t@eyzg%ﬁgﬁs%%”
the WOMCI(‘A&%&S qm%%@m&m ZmbAECiZd b%ltlﬁ% 60l
ACC553, DSMZ grown in 20 % FCS), 20 "Rec-1 (ACC 584,
epiDBNE x¢ll Se5Be (Baichaf thedtngsl the@amente&tgagtrmt, 248- 53),
261 AJ(ID
rep@égi(w&ﬂ BEOY oo Tg%%u?z%eféé%“&f;m B A s
FurRtio® of E’élﬁ@l:@sﬁﬁcl&&?&c?eﬁognﬁm%}mn RadptdceBh- | 596,
ATCO) , (CCL-86, ATCC), Daudi (CCL-213, ATCO),
Eplth_eh@llcellew(@em@&aﬂ lagting] . .1 | mmunol 1998; 160: 2145- 57)
the pre B cell |ynphoma KNLS/Reh (CRL- 8286, ATCC) and
the nultiple nyel oma MJ CAR (CRL-8083, ATCC, grown in
PrefdyEM K bodditnengen) suppl enmented with 20 % FCS) were all
free of nycoplasma and cultured in a humdified
at nosphere at 37 C, using a 5 % CO2 at nosphere. The
Exa‘ﬁgj ésseﬁxﬁ C@xttgihn fé?‘ltedzas)f)eg-tgsoflt}?é %Q@nt%ﬂ Iwglﬁln@i ‘be
Jur ane vesicle preparation Jurkat
msoekﬁsmmeﬁénhﬁxWQéméﬂﬂwymgéﬁmnmﬁugdndnﬂ at 300 x g for
15 mMmin 500 n

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 CyS5-anti-mouse
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buckets (Corning Inc. Life Sciences; New York, USA),
washed i n Dul becco's 15 PBS (I nvitrogen), and
W(B spypbanded in buffer A (1 rnM NaHCO3, 1.5 mvbMIAS 000812065
7.4). Cell concentration was approxi mtely 5 x 107
Jurkat cells/m (5 x 109 cells in 100 M Buffer A).
poGelidnatli Sl.uptll dindias vashievee by dny BBEAGE Mdtdrecostiormk High
treatnment (Buffer A 0 _m n and
Thspipgeit ere-HPE W&@ﬁeehmlcw%lﬁg 1%18%@?1\%?? FogeR” ffidrescence
mt%ﬁéﬂ}t & 1200 RAFR s (Ban1v! HsH rmBHd-« amat oA sneskish LC)
CelTs were kept at a constan ressure of 40 bar
Bl(ldl,n@()ﬂ skRa) urfigre sSE5vivlaneato Ba@os Diléy (ice dase pnd Jypiecells

collected in 2 ar s it tub S stedt AG &
(g8 b5 & sor eht te Eeritaiy prgehell RERG TR0 bl 0.5 M
FiEfe L opit§didindutfifiabt BRIR@RGERY.r ation of 2.5 nM

Addi tion of EDTA prevents aggregation of nenbrane

veS|cIes The honopgenat e (100 ml) was divided between

Regaf Ilymli)}hog?ak E'% L Ig}ec k 90§§\§boaqev<\ih vatﬁsan({ BI@%Q?@CFV

erto

anGiesthAvged afnﬁfmd&;emﬂ}&ﬂmﬁBQB of ige (\4},t1®&@ex1rrpm:nt nwahing to
Sorval | SS34 rotor) at 30C to renove unbroken celgs,
remaes egXcesindinheidy %ﬁ@@@ﬁon@ﬁlé“%eTH@u@Eﬁ%rWa@aﬁWn%é cd

col lect e tar r
OB SF el o, gl STt
subgcteénbor I:(fnhlgﬁéﬂ clabtitdherit eﬁam‘esamyVexst 488 (&Y dindr pobpidium

Jur kat mb J k th
iodidftsF Bnes ?v%?ﬁegc?%edr 4 SEDOTV P g a8 gt hrfvely
apSQrBEé” *\7n ¢ ggrgtrgan‘;%w 2'@”@'1@1@4 g UESHE RSroMRI(@ Wi bra

trlfug I'ng a Beckfran Type rotor at 40,000
Opblpmle(rﬁqﬂ’mis dxg. ZD0phaB0 on @ffefemhalchﬁ;lthrl‘a/t foa @V and PI staining

atants were ured_off and renainin
@RS BE B i T TRbot sl A aree™ Bsl ity
For&ad sdstieemextidighd Qgdine: Sitedeattm e aBE ApelHiet ) Wesnst Pl
transferred to a Dounce hono eniser with the aid of a

(Fhex)an"hmrratawd e\ﬁmt @%%q}fgp%ha Fil s alsg nwseprsé (bt Tl sgven

AS g
unéoé\? éral P o g?se\f'%rle @ES & rllghn [%l %Scr;%e(e %ﬁ% SRS

at SISPenBt M4 EQARE amtxra@bh@ ltoﬁ@bldtr‘ﬂtadrenhncbfthé effedtO&i apoptosis
~cells/nil containing 80 - rotein was,. thus,
indpchpevedied1 Bhrsa pelct ifin Bt ﬁmia@ls §WBW%§?@C“&’§* |tPeargs
TN l :
oIS, RLE' GPRRALAL S Bkomernt g o osbrBelan
is fstritkanl toiRtalmo2 B liyntphbmiatckBnt m xi ng, centrifuged for 15
mn at 14,000 x g to renove precipitates, and the
supernatant was transferred to a fresh Eppendorf tube.
Flm i ad p diitfBs! It 10615 tcAdsiash Jdfesaintivadl HCADORMD P AtdMN a0l
(w'v). Jurkat nenbrane vesicle preparatlons
ICddﬂfhed from2 x 109 cells (round 1 selection; 2 x 108
cells round 2 and 3 sel ections) were thawed on ice;
and were m xed with the bl ocked phage 25particles. The

A)”iOQS@U e 1VaRa] 1®%bﬁ§kﬁ>%af &dlls Moeremysen witethe mox-1dM¢ deberent
106 2nd and 31 ounds) Ranos cells were harvested by

TrisemXr] GQ.?@QDI %rv/\aandlmzo@ncrp@%w@ﬂedawml a¢ 1g o€the fully human

er na | S C ,
teCLIGERENaeN (R AP L DRRD. SRR BlhBe ARt Saslimpope
witH tholtlélﬁ A Shhaflds PRASOLOB 1361\@'&6mb el b@daeﬂ abm1iD € 10Adels,

sl ow end-over-end rotation for h.
were used for the precipitation of 20 pg Cl] (]ane 3). Antibody-specific bands
were excised and subjected to tryptic digestion and analysed by MALDI-TOF.
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The cell/ cell nenbrane vesicle/ phage m xture was
transferred to a 15 ml Fal con tube (BD Bi osci ences,
woBeof@s4s5s MA, USA), containing 0.5 m 100 % ( PCYERR006/012065
bl ue stai ned) Ficoll-Paque PLUS (Amersharn
Bi osci ences, Uppsal a, Sweden) at the bottom and 9.5
m overlaid 40 % (v/v) Ficoll in 2 % (wv) BSA PBS
B) §E'1§é1B1 Pidd, %ﬁa CIT'TthbH%d/\@SB B%Hohﬁa%ﬁglsastpeéﬁéﬁg rpm
or~10 m " at he tube was renpved fromthe
blodendtini fragecubatibnt wigh tuth&l L dapPRARE, sur-Bweld-bar andigéal ed
%irtiqht. The bottom "tip" of the Fal con tube
ant BHFéiﬁﬁﬁ&“’ % Fi col | was chopped of f using a
ci gar-chopper. Thus, very high-density materi al
i ncl udi ng menbrane 10 vesicle sheets and cell nuclei
To wenfemethie petneted MALEH THR antigsa iderhigics abantbapy @ewses Bén

f II pened .di sr in vac e the t ube
B oo AT P b ey SR B AT S ugh
carfi&tBo QRO ARGy by eytbm@frf/)c&mbeerb@td-mﬁtkeﬂh@nh 10-fold

harvested cell suspension was washed once in PBS to

molag fpsees Erepesd E@&W.huwnmébwméﬁp%éﬁ m@glaféiﬁéﬁ%ég in1
R O o R o G el YL BB PE g PP

clo@d@dAﬁbﬁm@;ﬁh 513 @éx@&@dhé&aﬂﬁﬁﬁnm@ edhedaf tmitodyitdicells
rounds. 2 and 3). Phage were eluted fromcells by

wadrieqiehRy BE-canpetipd S‘Pat?BtIW@PtIE@dCé]é?EdL%b&FP@n?) 20 in
BufﬁSm%Q'ée,QV@APyrhe% DBbadied Qs%mlﬁ agg%{@wg@ fo21315

m xture was neutrali zed I"on 200’ kd
moude roiMclimias-abGHL 4 BRZ(S@OmS,lmemmHKaﬂl o aorCRiD |(]ﬁg:kton

Dicinb a1 BB AT ok LPTHELEr B P U B! pASE 3925%

250f &8 %P@@Q‘mb@m dbﬁ cubaih® nfonc 11 heo# eblycRehls eahtﬂl?
rypsin at RT for 10 mn. )) Fol oW ng i nactiva |on

(ZywiedhSaoh Spib FranpigéayiCAapgi i ii-R000 e husti-her €2 veed. 02 34§8d
and supemat ant contai ni ng el uted phagc was saved.
Fl ut.ed phage were used to infect Escherichia colt
HB10lEand the bacteria were plated on TB nmedi um

_contai nin approggnate anti biotics and gl ucose.
Figmee telGAM-tdd ot banpleesa astasizded self apdaces FenspBot ¢igable

m}Q&ﬂgﬁgapg%%agﬁg%ig%(#Qgguluns for the next round of

rsion to scPv format"scF1, expression,
purflcatlon and analysis qf cell binding The

I b d foll h d f
A Laetet s oRPban an b e ctn ot g bpadErgod £ g’ Gandl B
lym%h!)ma-ggﬁs 'Iﬁ%ﬁb'zlt%d RY VEGH e, YRR Wy QRYEH o MRCLIES cross-

ontaining re-ligated uncut gene I'll fragnent's” were
linkingheaondeed! 2 dicgesiti-bnmean £h abtikghRCeBn pygreinclirteds R/

. | 1 t ed d to transf.ormE.
c 516 Frepideceiltd ABEmiEony e Ao el ARRRTChy o
inddpendet: labostogt a@lays N?etllsai Qt aehinal «i2R005 l@V%Q(ng;t)e)r panel),

acteria were plated on |arge 500 cnR” agar es and
s1m11arder v$ desatibel does, web;emmbqﬁcmk\wh StLr%mébétheemltpdlondnal

mertait et o e n e QL5 Fhm el Ry G duratr dgueton
of &R (HadeloameBLot @CMk&@@&HZQQZr@J Pphx3Pereeh . (x-axis)

econbi nant scPv frggnents were produced in TB nedi um
ﬂuoe@ﬁ@rmennﬁqgsﬁa(gp%dﬁ) 18tO sy | SBF et %@Wl%m@r%ﬁmﬂﬁﬁ? pinding

of §ﬁr gx?t gttgf rglyh&nao ?1?511%' @§§ %rctsgrvgél 1981 gﬁg‘?}%d %A]}IS

pat1ent with Anaplastic Large Cell B Lymphoma was stained with B11 or FITC-8
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target cells, 5,000 Ranps or Jurkat cells were
i ncubated with either of 960 scFv clones, derived from

wo B7Rkghss ound of sel ection and produced as desef/kPRfs012065

above. Cells were incubated with 0,5 pg/mL anti-6xHi s
m Ab (R&D Systens, M nneapolis, M\, USA) and 0.7 ug/ml
(cByBoly anFugattibdd Goantibody boolise wasadentted OvigianR ABh &bnown

' ' . || bindi | i 8200 ~
coBR} P e iectou SBYPeTH oY Bbadnce MCPavaRrdegys S
mib e TS D148 TR 0 s SEN16 8itr O Ghik EMMth ddhst-aummesat PBRAR et the

Biosystens, Foster Gty, CA USA). Follow nag rimry.
differeaeailhpopudasivenivgrea sieinbhuttariugrodrenesonikg GCBC&%?CIﬁC

randon I e, ] spect i f  tar cel
o B e okl FERPyeeplse 5 ED) G conkB prpc-s
13" 140NAS 19 ESIHARE it 61 6head fERBC Edl DEshubdtRYiE s ycof Gaidier thi R4
et al. Nat Biotechnol 2000; 18:852-6.) (Soderlind et
chahnel. 2000). For eval uation of cell surface binding by
flow cytonetry, Ranps and Jurkat cells (both added at
2 x 105 cells per test) were incubated with individual
Fisafvs.cA fiigsesalf IaGBNsehIg@Bildno Bfly2phOnBCeelig/ Ml i n PBS
(’I nvitrogen) containing 0.5 %wv BSA (DPBS-B) for 1
h. Cells were washed by centrifugation at 300 x g for

T

insubasiquieintncradaing iafriocats iob adofiodiaatgeig@Rd onordiviadgeted IgG

S i R et oD 2 L 260 Bt v e
ufl ARk 16 IRt WRecifh ORIEAMPwaPEABRIKIA W%&%ﬁg%gﬂdmg in
| S . S

i ncubafion with biotinylated anti-6x_H s
theereenscubatietled cdmsengrdatey fpa o tirdiye.rBegemeynt of

for 4 5 m.n.respecti.yely. Al _incubati.0
oqp ST B R b BT AT RB ST bt adea s pipp PR B e
prBield fr@nbhalbinbRbmccRlild raeldd ABBDANgsBas] eh€ -PamilesG
10The present study utilized a novel panni ng
B bl stsoedively (uspiraraclah RopodiadSceighard pitt gaglysts (lower panels)
de(rjrllofn%t%tg(ﬁ]tal cﬂ%s!o)ﬁaﬁ&(r? L&RP o?rltsl rg\qnv?’iﬂ;;1 QOB,B@('J rfuﬂﬁ%h%ﬁebi%@lrlg
surface contrguration. Follow ng three rounds o
sieoppeRkdjt tanfoblgp@InkMYa dissdaigionhohetaRarfes). BnMywith aiet 00
cel | s and. menbrane vesi cl es (ileri ved from Jurkat T
fupglinpgehinding 811¢50r e Bib{fahtc!Shage scPv were i sol at ed.
These were converted to soluble scFv and 15expressed
in E. coil TOP 10 cells. Reconbi nant sel Ev were
Figneaubat Behding lof tBiy, gittl, ((Rdnbe(): of twonut gelddine§ Jdr disfeyent

whol e cel |.s and exam ned for cell hinding.,T

ordiiBe T Epfgent GrrEpgbeT cal Fons s ol e Rl BHE 1 By
artib OIS oMRASFS Eifti it dMEbmS LA BndBRas Blvéti &ateanss flewndessedy.
were shown PO to bind selectively to Ranps target

Hi@@!grasnSaﬁhQMtblésrrdémg ioéé}immgam@nqﬁ drtndtal tlgstvery %wﬁrﬁ@st
pF PR tietpd B R LEifa! FEPY piitakO? g L6

(félethe rdv nRdk et gRAIed tpeMdifvenstdsy cafciiontd, diRACphageeatic

di spl ayed scFv. 25Seventy-two say cl ones were randorﬂ){
capiegeed HG-3erostate égrrgg@mwi%% gi %prﬁ:@tal carcinoma, and THP-

monocytic leukaemia cells, as indicated.
Figure 7 — B11 IgG; apoptosis induction in carcinoma cells
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tropismas determned in the primary screening) for
DNA sequenci ng. The cl ones were sinultaneously

wormeroepsssssed and re-eval uated for target cel PCT/EP2006/012065

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

described (Fig 1B), Seven 30different antihod :
The SrstYHEY ers FRAHE T e OB B PR oy PHe Yedium
(R fl%ﬁ@,ngu_Fﬁgﬁlehge’é and P8l Fsequepgeseedat adot mM L-

shown) . e high specificity of anti-Ranbps scFv was
Glaanfriej metD Bycanfinereycoladuwell bt yitherpeostite cansaloypsi el line

Ll owi ng inc jon.wW.th equal nuynbers, of.
DUl Bl dt MAMheREcEDn S semPBrHEs Raebll vadte o
mMRbdiufag rattd RAEY F Hon-dGhknatid ak@sO8tidaRe MentcHRh@asf a
cells were defined by CD19 and CD3 expression,
metapgpe ol Viet YDA MB g 36 ivrsreoesi sne MioY|j sugalemgntebwith 10 %
EC peci fic nmonocl onal anti bodi es. The seven
genotypically uni que scFv cl ones showed hi gh and
variabl e binding intensities to target Ranos cells,
but no binding to the non-target Jurkat cells, as
Forenppinsisdissays chids wergav ished @bﬁBgcﬁndsSﬁF?/Uy didutpd 3t dgiss (or
ssay-—Lihopol c ride,. I f ' I
B RSB PP RENENe PR LBl PR R e o

indSQUUMRENIRGEQbHIANG Wes MRvHdadirhees 19 I NELbARh ANIS°C. The
(Pi erce 15 Bi ot echnol ogy, Rockford, IL, USA) .

celRewere nvashed b Coxipete Evewth Merdaimywantadfed Fobipinipg cross-

. LAL- anebocyte | ysate as: C@g@rexBisjy c

hn}\f% kaé?@f}%’l fée‘?b k@éoﬂsﬂygs}%ﬁ&se VIZSaa}%pllgsﬁ ?\//grp 'e%%eélﬁna” o

incGMRInNa hes sl fideRnldsthdrd) with efvl cpopOb Y sacehars e hodl.
The chinmeric anti-CD20 anti body Mabt heraTM (Rit uxi mab

Celawengirobbragtlly frypnmationdndsianedsyitly Algediloen 45EL4megxin

BN e R RS S B R s

Thépécaei@xdpbpetc sefvives idte@ihédibe theefdimnaf o apoftona cells
ice. 25Cells were sequentially incubated with

= 18@conahfSs afVitlekHi s rnAb (5 ug/ml), and tertiary Goat
Fab' 2 anti-nouse Fab'2 anti body (Jackson
| nununoResear ch Laboratories, Inc., Wst Gove, PA
USATontbut @oiishdenhe vashientsiribmsar edP € eroollalas af fuexitas sf

unbound  anti bady reagent. Cells e incubated at 37 C
i n AVHUIH i 3 dORE S bcr?éﬁkep%f“‘?Sty\%&@é"?go‘f"‘c‘%nﬂ? aggoove
When: &l wegesgd for apoptosis induction,

cr oslsl\-(\?i(ur?&n%%?%agent" was replaced by goat Fab'2

anti - human Fey anti body (Jackson |InmunoResearch) with
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 IgGy, 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 IgG, or 10 pg/ml Trastuzumb IgG,
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m nimal cross-reactivity with non-1gG anti body
i sotypes (to avoid unspecific cross-1inking of

i mmunogl obul i ns) and incubated, as described above,

for 6 h. Apoptotic cells were, unless otherw se

stated, detected by conbined staining with Annexin V

e u 4 ( [ b

bER, BT P P BB DRl o
lyfdphoneydedidth hecataadeysficsossdiiling rmewentdef i ned as vi abl e

(AV-/P1l-), early apoptotic (AvV+/ Ph) or late

apoptotichecrotic (AVEPI +). AV and Pl signals were
R;EJ?%@TS%&S 1chBgtEd Glith @{' %Cﬁ%%lq LI%UBPI%QIB" &G, bR%ontrol CT-

I'ndi cated 1 n the text respe t|ve y, using a
1 FRCSCGaldthdr7 d:02.05tgrmimént 24 BRrk3dsovendes)estel mndrdanlity

to investigate the functionality of the isol % scF
wigedetermingd a5 HhyRECFHBLGRPANEHBPY G&f £ TSRIGHER; ﬁg ss@%{e

sequential incubation and washing of cells

1&9%?%9§??Fy and cross-1inking reagent. The dependence

on scFv clone and 15 concentration in the apoptosis

assa enppstrated in Fig. .2 A-C where the
Fightob or B 819 S segrensadebefoude g Caes afid) Sausnsss b
B} Anfibgay effect of scl'v clone Fl which shows no
%uctlon of apoptosis. Jurkat cells lacking target
antlgen expression did not die fromapoptosis after

f th d Fv d ti
P | oo dope Attt UG S RIBa SR Bl ] rar ik
B AN 980Ny20( dat a not shown). Using the established

scFv-apoptosi s assay, we screened clones for apoptosis
on Ranpbs and Raji B | ynphoma cells. scFv-induced

apopt pt i r
POt Bne bR AR Rt it Wby SRRHREuhKcs for
Ct1 Bitibedly B11 and Cl11 - were identified that induced

significant apoptosis on both Ranbs and Raji cells

(Fig. 2 Dand E). Induction of apoptosis by sciFv on

Raji cells correlated with binding to these cells

(Fig. 2D), since scl3v clones that failed to bind Raji
Exwehpls Jdi~dSei@tadnndmat eS‘cammgwszéopaaszﬂgé /Bl ap@posanthd@ting

ant BGHPEES 18k nPERBED JBBch DS YaEe SRK) Pece

reangggmgntact after refoimatting, as denonstrated by

their strong binding and potent cytotoxicity towards a

broad panel of B |ynmphoma cell lines (Table 1).
Cgﬁggﬁgky, apoptosi s induction was rapid 27

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 1ine (clone E6-1, TIB-152, ATCC), the B lymphoma cell
lines DOHH-2 (ACC47, DSMZ), SC-1 (ACC558, DSMZ), WSU-NHL (ACCS58,
DSMZ), JVM-2 (ACC12, DSMZ), Jeko-1 (ACC553, DSMZ grown in 20 % FCS),
20
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wi t h maxi mal percentage of annexin V positive

apoptotic cells being reached already after three to
wosiox7/veasss in several cell lines (Table 1 andpdateR2000012065

shown). 119G production and endot onn screeni ng assays D

ScEv anti bodg rr%mants were converted to full-length
RegrdnelrG & ADSMe - 3i @)?’éleé?n@ﬁgl i pAngeral YRR 1 8-

R OTIORE, Sl R R By

19871: SOMSEOngILABom\é@ieam arenl2 B0énedagent73eL.arehsAy Ramos

EIGAMEEN Rebircheft SIRclBAGRRah iy RaCT 0O
(cHBkSe |a?qtlxrf?x§191to? h By QPb 1HEDs L A{B%rp%agmeﬁl %ﬁh&ﬂgm 3/A8e

purity of preparati'ons was >98/o as det ern ned
(CIEDS2BAGETaxnal angi ghe IAnltupbﬂodwemmpM(é/ﬁm&CRér&O&@ rAgened

t 0.
e B GO i O b b O TSR o e of
mya6H 18 ﬁ%dc@eﬁrédhﬁ }ﬂmgr@e%b&ﬁﬁb%&mké/&aﬁeo@ a&tno( £amres,

Bi osci ence) . anpl e -Anal ysis of antib
atngRpledré. |T&1|etcylls2®éntmge1ra1rieden2|xf]|0§dt>r oof thymldent ity of

the targeted anti gens was determ ned by

i nununopreci pitation of B Iynphoma cell |ysates. Cells

, buffer; dependi ng on

Ju;%zz{)cegg%n%z};gﬁégﬁf @1 J(zelgéﬁv\gre har vest ed by

centr| fugat| on, washed tw ce in PBS and 25 i ncubat ed

for 15 mmin Lysis Buffer (25 mM Tris-FICl, pH.7.5,

Jur&@ocq&mwmharvsstﬁmbzcmmfaafaw@oﬁm0& & BEBTALS o in S00 ml

bu%agt (ﬁ%?rrﬁnné gheé by 0 fs,c&g&!gt Reby, GR30€ h@s&a&}gﬁéh ' 18_5[139%@%0 S

rmany cont ai ni ng t’he tergent Triton
PBX{ktBrdeBh)yaad stﬂspamhe,d StbufEe:ruM{i rrW)NiBBA)) .at.5 ond I%gAc
v/v. 30Cel lular debris was spun_down at 000 x

PH 15 el FORCCORU R 0125 HRPIOREBIELY Mpl%ehltr#%tf%a@rr&r{é X HQ
Ceng?ll, E@dg gg%@gs were pre-cleared with Protein A

cphar ose ast Fl ow (Anmersham Bi osci ences) (1/10
vol unme of reaction) for 1 h on rot ati on. For every
e-cl eared.cel | sat e

Cel? aw%s&%:%ﬁ&eéf(géy hgpo-osmotic shock t eatment \eglslffer 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 cehtrifuged for 10 min at 1900 x g (4,000 rpm 1n an Sorvall SS34 rotor) at 4

°C to remove unbroken cells, nuclei, and heavy mitochondna.
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for 2 h by 20-100 jig of any of the human anti bodi es.
Protein A Sepharose 4 Fast Fl ow was added agai n and

wo Bevladsggd for 30 mMm where after the i nmunocopEl/EX®66/012065

wer e washed extensively in lysis buffer, boiled for 5
mn, and finally resuspended in Sanple Buffer (1X
THURAGE 21BSY SampleeteBahd peljetddxn MgPAGRsSamsp@drd duds Ay of 1

St T S A s R e

re@hgy SafRBad RrudenMirkdtogendranpy) Oteka Mamtaned wené eoekdd
wer e exci sed fromthe SDS-PACGE and subjected to.try

wigh iroerdbrgaet from thes fugs egnithligation EHpPSFaEeEn cettaiging crude
| ectrophoresi.s 1 . 20 935- el 1.1 0853
el BRAST FEUsha s e BBt Bl Hesifi BT
roWdr tdt 4D0Pph EBpIExaCebo0 t i) frACGNh atndte) Sagetnatantnwere
After drying 1n a SpeedVac concentrator (Savant, .
poEsgdnd i gddramainivg usay weeremsvady Bpnipg & Hes edgeairy @
.15 Pey ﬁd@itiﬁﬂ of 25 til 10 mM DTI" /100 rnM NH41-1CC3
USRS fcubated ‘for 56 C for 1 h and al k-yl ated by
addition of 25 id 55 inMiodoacetam de /100 nV
Nl - 14HCO3 foll owed by incubation for 45 mn at room .
Theearpés mempene Rewasinagard (oadlouaes W%&ﬁ%@’“@ttgﬁ aid
in ‘T I fxql. | Lo 50 )9
Ofva/ r\r/]%%gkfr %nlgle\l]\%’ erléglpS re cdg g Q%%ﬁg H@ejS d%kﬁerg(@%\é%gg%/%%& Dt
EISDACentatsosrose) gHr 245 bdvechl anetfidisgekesad thahdibogénizdr. A
15 ng/pl trypsin (Promega Corporation ison, W,
MEIERPNE RPN MPEFHEEBNSAURTICE Qhiet 1R @qygfmlpf@ﬁf%@g 80 -
re_ext. jstion of 50 %v/iv ACN/ 1 %v/v
mﬁeﬂggﬁ%&ﬁgﬁﬁﬁﬁgﬁ g\?e:dbn at RT. 1 pl of the extract
was spotted onto MALDI sanple plates and allowed to
dry. 251 p.1 matrix sglutio (1'? rrg/:bﬂ‘ » e
Setdchpa- ey a6ge-HRPdPex el ItaHce! afPaO(ABECKSS TR S8 BRI
bibS N hnd % VvIiv TEA) was spotted on top of the peptides.
epti de masses were determned using an Applied
Bi osystens 4700 Mal di Workstation. The proteins were

identified by, tid fi int. d - 30 .
e e 5 TR S PSR P SR8 B 00 v
intggﬂ)ﬂtteﬁp;n'iggg .c§§tﬁ%gédcf}o¥ il ?%}jﬂfat GL 9R8S Ew rerfthQ praBidlitied

were T dentified ustng simlar nethodofogy, except
an8 af¥ ‘sepeifedard Rids -tHinsfecredtied fimg gipendort arteb®dsfat dry milk

(I'Vfiltenyi Biotec GrbH Bergj s_%h €] ?dgach; [ manfyg. I
wase Addeds K 2f Bal | SRREHBHPBCO Pt 4t (Bnd: T98at BT8R n g™ el
pr%pg t?orn‘?'dgﬁvgdgfr{ng% fuleb gt {r@&%’ 1 50888 Bl lg’ljgeil%g%g%&

were used to precipitate antigens from
anBaTes eBiohynphentawed los.ic¢,gBdBlepreciepiwidt 6t biwokdsaphiage
of apg}r oxi mately 28 and 34-1cDa, respectively (Fig.
pagycless g midyre vigs| ingirieddOe bhi 47 15§ t hese bands wer e
prepared and digested with trypsin and anal ysed by
mass spectronetry identifying HLADR/ DP as the target
5 anbi QER.IO6 2™ and 3™ rounds) Ramos cells were harvested by centrifugation

at 1,200 rpm for 6 min at 4 °C. Supematant 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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The specificity of 1gG Bl for HLA-DR/ DP was verified
both by western blotting and detection of {LA-DR/ DP

WORBYEB43S usi ng a commerci al |y avai |l abl e nono®@CEHER006/012065

10anti body, and by bl ocking of Bl |1gG binding

f ol i,N re-inc t f I t | all
TG e Tl B DR R Y Bl Ree iy (| b1
tub3BBD Bhecibstentiddfas, Mfa,thea ), ¢bntBhidg @neh1 ool dedparesue

anti gens were established usi ng simlar nethogolo
staingd Cicoll-Regye Pl (Amepheni Biqsalte@cea, @apwé@aswiﬂnéuaﬁ the
d t B
boffi et gplfi%vér! £8 8%, @Rgﬁ%g%‘? g)) Bk Epsut

plmf)eqheltmt\e@h &nBPrukERadl 8O@ ihin Fanty hhatat WeE . imhertm'bef wad
as the intercel lular cell adhesi on nol ecul e- 1 (1CAM 1)

renfied frogmthel camieifipde anttile Bipe chif Wes sarevsedodn agiGeREd afipeht.
|CAM 1, and of Cl1 laG for IgM were confirmed by
M5- M5 anal ysi s, antibody bl ocking studies (Fig. 3B),
Thamndutv@stey nthotragaal 1i5¢ SoR@ingtat 800104 FsdddWi ks UBdp@d off
comercially avail able antibodies. Specificjties of

usigg ¢ €52BEmPPEn 0T husn o o i sl @stst Batp Hediclusdng gnaplmpne
ves‘rmg sﬁ&tté and_| & a!?géleg/eéﬁz a&édrﬂ (}x&%)eeﬁ%% frﬂé tube cap was

pr eci p ree sc
theﬁ rce@ﬁmyt @ieﬁ@ﬂ disupbahgilie \thatminmﬁsuﬁ&hk Bebe aalﬂdalwsﬂagﬂadw& it®
of tr S|n di gested gel 25 slices containing these
be B’&WH§ @\Pe‘éﬂs% g“?‘h?éi the epeurg pihe (cuf o) WhePale™ gm
Presumabl y, these anti bodi es recogni ze the Ranos 1gM
i di otypc, since neither of themcross-react with

Thpbarivphet adll bispadid wysiphsicyit@se on PBSherreingM posist FvellB
f.anti

]| Anal
TS Billeh PR ESURIR ol TOHTAP DI BTIE FaNRR Jral wesh) and
the SH%HEIQB kv%L« Rgb R4 3] top 9@1’657@? c@ﬂ p‘ﬂiar In @ a@ind g6kedi3d

B1ll proteins wth was perforned in
waPBSeﬂgiGwﬁﬁnnnnw@sﬁ@nﬂodogen pre coated i odi nati on
tubes (Pierce). Free [1251] Nal was renoved by
desal ting on PD-10 col ums (Arnersham Bi osci ences),

Phakk &) &k BEt&IPRSh fek s Bfa@lwa@ﬁ oy 150 @5of 76 Mg crtaegeldo(pH 2.5)
1000- 1600 cpm per 5lig protein. [1251] Ig@ Bl and

in PR %dljovedQy Bribavas aﬁse@mft@mpdr@tlm farnatiionllof maxticedy
neugr{a;i;z%ﬂ: {blg;e%@ﬁtg%ergﬁ[fs tpll %% qf &V?Gl" ngd hg(h ]iliupematants
containing eluted phage were saved following pelleting of cells at 300 x g for 3
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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10Radi oi odi nated 1gG Bl or 1gG B1 1 was incubated wth
B I ynphoma cells in DPBS-B-h1gG (DPBS-B containing 0.2

wdFheduggan 1gG for 2 h on ice with internm tpefir2006/012065

m xi ng. Non-specific binding was determ ned in the
presence of 0.2 inWrl unl abeled 1gG 131 or 1gG Bl11
protein, as appropriate. Analysis was perforned in

tripli 5 Cell | 40,.9 ;
T RBerRLES BB e o R T kSRR el Sl s g win

i ndi Vi

EEAMJ irkHoed fad o800 IX. gTHOkesBtiign vadtod was Saligpites Wecters
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TOKW walisiesdenaslth apideoqibet usiblesrs(Joderlicél dr aleéat Biotechnol

determ ned from Scatchard plot analysis according to
2005'8mRaf)-et aL (Anal Bi ochem 1967; 20: 525-32), Byl und

and Yamanura (Methods in Neurotransmtter Anal ysed.

New York: Raven Press Ltd.; 1990); and Marquardt (J.
B&oeia hWeduglated2GAbpke SOBtdm 1968 ;pldtes 481 imtiyidualsclones were

PR SRR L B R Ve
oy SCAALE, 9 SRS SR SR B

2001eSuphes@M9eRetomidfarabsendegofent. Rerrgpmilucefl inh€B medium
correspondi ng unl gabel ed 1gG protein at 4 C. The

cogRng RBPIBPRAF A BPUS1251 1 gG to the cel |l surface was
cal cul ated by subtracting nonspecific binding (binding
in the presence of excess unlabeled 1gG fromthe

Fdrqtrimharp isordémigg of S&veltei tording tosteeast Rramos ecd sRmdbiupeit agn-

to Raji .l s was reached at -30 nlVl | ' i
i S AI BB R B D yn s S et 6 B0 2
c10h &S 0&HakI il eRNSt afindadf selRcidd Whd Prod0&d0RM dstimisdd sivade.

bi nding sites per Raji cell, assum ng a bival ent

Celpi tope- ingabited ewitbt i%oh R¥MY. aBy-OxBisrimap| yRE&Ipe Systems,

! e ¢ ¢ & Bl . ]

M5 M EER S GBS el Sy sra s M et gzt

(22094106 84BSRGTELEP2006 1012065 whabkitilyked Ful lay BROBNCBIylar
B11l and Cl11 | ?G ant i bodi es show dynam c_bi ndi ng

Dpiatticer riysigmd b M%én@pd\fg@cégq@.qugl VAigho @r@ghVﬁ‘p seening
<Fi‘ff%tﬁn'.sf%§r§gg THpR ?ﬁdsél%%?s't&hsf 2LL@PCRe! A lii8R) Ant i body

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 et al. Nat
Biotechnol 2000;18:852-6.) (Soderlind et 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/m] 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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enabling subsequent identification of target and non-target cells, respectively.
Detection of scFv binding was achieved by incubation with RPE-Cy5-streptavidin
(Dako Cytomation, Glostrup, Denmark) following incubation with biotinylated
anti-6xHis mAb. Cells were incubated with secondary and tertiary reagents for 40
min, and 15 min respectively. All incubations were performed on ice using ice-

cold solutions.
Differential whole cell/ cell membrane vesicle panning

The present study utilized a novel panning protocol-to isolate antibodies that target
differentially expressed antigens in their native cell surface configuration.
Following three rounds of competition biopanning, using whole Ramos B
lymphoma cells and membrane vesicles derived from Jurkat T leukaemia cells,
recombinant phage scFv were isolated. These were converted to soluble scFv and

expyessed in E. coli TOP10 cells.

Recombinant scFv were incubated with target (Ramos) or non-target (Jurkat)
whole cells and examined for cell binding. The specificity for target cell antigens
of the antibody clones was striking, since 482 scFv clones expressed were shown
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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The high specificity of anti-Ramos scFv was confirmed by three colour flow-
cytometric analysis, following incubation with equal numbers of Ramos and

Jurkat cells and detection of scFv binding by means of anti-tag antibody (Fig. 1C).

Target and non-target cells were defined by CD19 and CD3 expression,
respectively, using fluorochrome conjugated CD specific monoclonal antibodies.
The seven genotypically unique scFv clones showed high and variable binding
intensities to target Ramos cells, but no binding to the non-target Jurkat cells, as

compared to the negative control scFv.
Apoptosis assay

Lipopolysaccharide levels of recombinantly produced scFv fragments were
reduced using Detoxigel columns according to manufacturer’s instructions (Pierce
Biotechnology, Rockford, IL, USA ). Remaining endotoxin levels were quantified
by the LAL-amebocyte lysate assay (Cambrex Bioscience, Walkersville, MD,
USA).

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 1gGs 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
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cross-linking of endogenous B lymphoma associated surface immunoglobulins)

and incubated, as described above, for 6 h.

Apoptotic cells were, unless otherwise stated, detected by combined staining with
Annexin V Alexa Fluor 488 (AV) and Propidium Ilodide (PI) (both from
Molecular Probes, Invifrogen) and subsequent flow-cytometric analysis, Cells
were defined as viable (AV-/PI-), early apoptotic (AV+/ PIl-) or late
apoptotic/necrotic (AV+/PI+). AV and PI signals were recorded in the FL1 and
FL2 or FL3 channels (as indicated in the text), respectively, using a FACSCalibur

instrument (BD Biosciences).

In order to investigate the functionality of the isolated scFv we set up a high
throughput apoptosis screening assay, based on sequential incubation and washing
of cells with scFv and cross-linking reagent. The dependence on scFv clone and
concentration in the apoptosis assay 1s demonstrated in Fig. 2 A-C, where the
apoptotic effect of selected scFv clone B1 is compared to the - effect of scFv clone
F1 which shows no induction of apoptosis. Jurkat cells lacking target antigen
expression did not die from apoptosis after treatment with any of the examined
scFv demonstrating that apoptosis induction depended on binding to target antigen

(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 — B1,
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 Raj 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 IgGl 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
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with maximal percentage of annexin V positive apoptotic cells being reached

already after three to six hours in several cell lines (Table 1 and data not shown).
IgG production and endotoxin screening assays

scFv antibody fragments were converted to full-length human IgG1A format via
cloning into a modified pPCDNA3 vector (Norderhaug et al. ] Immunol Methods
1997;204:77-87.), and transiently transfected into HEK293 cells using

Lipofectamine 2000 reagent according to manufacturer’s instructions (Invitrogen).

Human IgG was purified from spent cultivation medium on a MabSelect protein A
column (Amersham Biosciences). The purity of preparations was >98% as
determinéd by SDS-PAGE analysis. Antibody preparations were screened and
found to contain < 0.1 [U/ml endotoxin at concentrations used in the present
study, and as determined by the LAL amoebocyte lysate test (Cambrex

Bioscience).
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-HCI, 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 -
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for 2 h by 20-100 pg of any of the human antibodies. Protein A Sepharose 4 Fast
Flow was added again and incubated for 30 min, where after the immuno-
complexes were washed extensively in lysis buffer, boiled for 5 min, and finally
resuspended in Sample Buffer (1X NuPAGE LDS Sample Buffer, 1X NuPAGE
Sample Reducing Agent) and separated in a NuPAGE Novex 4-12 % Bis-Tris Gel

(all from Invitrogen).

After staining (Simply Blue Safestain, Invitrogen), protein bands of interest were
excised from the SDS-PAGE and subjected to tryptic digestion, as described
(Edvardsson et al. Electrophoresis 1999;20:935-42.).

Briefly, gel plugs were destained and equilibrated by washing three times with
200 pl 50 % acetonitril (ACN) under agitation. After drying in a SpeedVac
concentrator (Savant, Farmingdale, NY, USA) for 15 min, samples were reduced
by addition of 25 pl 10 mM DTT / 100 mM NH4HCOs; and incubated for 56 °C
for 1 h and alkylated by addition of 25 ul 55 mM iodoacetamide /100 mM

NH4HCO; followed by incubation for 45 min at room temperature.

After two additional 10 min washing steps in 100 mM NH,HCO; followed by one
wash 1 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, W1, 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 pul of the extract was spotted onto MALDI sample plates and allowed to dry.
1 ul matrix solution (5 mg/ml alpha-cyano-4-hydroxy cinnamic acid (CHCA) in
75 % v/v 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 (Milteny: Biotec GmbH,
Bergisch Gladbach, Germany) were used for immunoprecipitations.
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Following conversion to the full antibody format B1, B11 and C11 IgG were used
to precipitate antigens from Raji and Ramos B lymphoma cells. IgG Bl
precipitated two bands of approximately 28 and 34-kDa, respectively (Fig. 3A,
lane 1). Gel slices containing these bands were prepared and digested with trypsin

and analysed by mass spectrometry identifying HLADR/DP as the target antigen.

The specificity of IgG B1 for HLA-DR/DP was verified both by western blotting
and detection of HLA-DR/DP protein, using a commercially available monoclonal
antibody, and by blocking of B1 IgG binding following pre-incubation of cells
with a commercially available HLA-DR specific monoclonal antibody (Fig. 3B).

The identities of the IgG B11 and C11 defined antigens were established using
similar methodology. IgG C11 was found to precipitate a 68 kDa protein band
identified as the membrane bound form of the B cell receptor p chain (Fig. 34,
lane 3). 1gG B11 precipitated a 90 kDa protein band that was identified as the
intercellular cell adhesion molecule-1 (ICAM-1) (Fig. 3A, lane 2). The
specificities of IgG B11 for ICAM-1, and of C11 IgG for IgM, were confirmed by
MS-MS analysis, antibody blocking studies (Fig. 3B), and western blot analeis

(data not shown) using commercially available antibodies.

Specificities of clones B10, C10, and G12 were determined, using sckv 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 BI and B11 Immunoglobulins
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Iodination of 1 mg/ml of IgG, B1 or IgG, Bll proteins with ['*I] Nal was
performed in PBS for 10 min using lodogen pre-coated iodination tubes (Pierce).
Free ['*°I] Nal was removed by desalting on PD-10 columns (Amersham
Biosciences), yielding specific radioactivities in the range of 1000-1600 cpm per
ng protein. []251] IgG; Bl and [1351] IgG, B11 was used for determination of

antibody affinities.
Determination of IgG Bl and IgG B11 affinity constants

Radioiodinated 1gG B1 or IgG Bl1l was incubated with B lymphoma cells in
DPBS-B-hlgG (DPBS-B containing 0.2 mg/ml human IgG) for 2 h on ice with
intermittent mixing. Non-specific binding was determined in the presence of 0.2
mg/ml unlabeled 1gG Bl or IgG Bl11 protein, as appropriate. Analysis was

performed in triplicates.

Cells were loaded on top 40 % v/v Ficol/DPBS-B cushions in individual tubes
and were centrifuged at 400 x g for 6 min at 4 °C. Samples were frozen at -80 °C.
Cell pellets and cell supernatants were isolated and analysed separately for 1251

IgG 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 et 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 IgG protein at 4 °C. The
specific binding of ['*1}IgG to the cell surface was calculated by subtracting non-
specific binding (binding in the presence of excess unlabeled IgG) from the total
binding.

~
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Saturation of specific IgG B1 binding to Raji cells was reached at ~30 nM 1gG B1
(Fig. 5). Rosenthal-Scatchard plot analysis revealed a dissociation constant of ~3
nM with 400,000 functional binding sites per Raji cell, assuming a bivalent
epitope-1gG interaction (Fig. 3). Similarly, the dissociation constant of 1gG B11

was determined to ~0.2 nM with 47,400 receptors per Ramos cell. -



BJAB 530 + 310 + 510 + 530 ++

WO 20607/068485

CL-01 940 600 -Hi-

60

PCT/EP2006/012065

Table 1. Fully human B1, B1l and C11 IgG antibodies show dynamic binding

patterns and induce apoptosis in various B lymphoma cell lines.

Antibody clone - specificity

Bl1-HLA Rituximab —
Tumor . B1l - ICAM-1 Cl1 -IgM
_ | Cellline DR/DP CD20
classification
Apoptosis Apoptosis | Apoptosis Apoptosis
M [P p. MFI ~ |MFI ~ |MFI pop
Induction® Induction Induction Induction
DOHH-2 | 140 - 100 - 90 - 480 ++
WSU-
Folhcular 280 + 0 - 60 - 790 +
NHL
Lymphoma
SC-1 170 + 0 - 50 - 50 -
RL 50 - 100 - 210 - 200 +
Granta
370 ++ 260 + 60 + 360 -+
519 ‘
Mantle JVM-2 1650 + 100 - 10 - 520 +
cell Rec-1 0 - 380 - 900 - 580 +
Lymphoma |SP-53 500 ++ 90 - 360 - 740 ++
NCEB-1 | 750 + 340 + 10 - 430 +
Jeko-1 1000 +-t 30 + 1040 ++ 1160 -+
Ramos 125 + 100 ++ 240 + 300 -+
Raji 550 ++ {420 + 20 + 400 +
Burkitt's
Daudi 200 + 150 + 450 + 480 ++
Lymphoma
BJAB 530 + 310 + 510 + 530 At
CL-01 940 + 600 ++ 60 + 970 ++
pre B cell Reh/KM-
240 -+ 20 - 0 - 0 -
Leukaemia |3
Multiple
MC/CAR 290 ++ 120 + 0 - 110 -
Myeloma
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3 Apoptosis Induction; determined by percentage of viable cells after 6 hour incubation with
any of the human antibodies, crosslinked with Goat anti-Human (gamma) Fc specific
antibody; -, viability not affected; +, 95-80 %; ++, 79-60 %; +++, 59-40 % viable cells

compared to control (human FITC-8 IgG)). The results are based on duplicate samples in

three independent experiments.

®MFI; Mean Fluorescence Intensity of secondary RPE-conjugated Goat anti-Human IgG
antibody. The cell line dependent MFI value of control human FITC-8 IgG antibody was

subtracted from the MFI of each human antibody.

Example 4 — ICAM-1 is a B lymphoma associated antigen with apoptosis

inducing properties
Flow-cytometric analysis of IgG binding to Ramos cells

Ramos cells (13 x 10°) were stained with CD45-PerCp-Cy5.5 mAb by incubation
on ice for 45 min, washed in DPBS-B, and kept on ice until mixing with unlabeled

punified 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 supernatant 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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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.
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T}wgqj@qeawegmmtﬁhtoamW that IgG B11 induced cell death was an active

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
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cellsi weeHiup groroal Rearmbsrat &l dosl, 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.
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Lymphoma ++ -+
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Lymphoma /A -+
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B non-Hodgkin Lymphoma ++ +4+

¢ B-CLL = B- Chronic Lymphocytic Leukemia, ¢ B-PLL = B- Pro Lymphocytic

Ieukemia. Increasing numbers of + indicate stronger staining.

Example 5 - Antigen distribution of Bl, 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/m! in Complete Medium
(200,000 cells/50 pl sample). B1 IgGy, B11 IgGy, C11 1gGy, negative control
FITC-8 IgGy, 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
38 '
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of the antibodies for 1 hour on ice, washed by resuspension in PBS/BSA 0.5 %,
centrifuged at 1200 rpm for 3min, and complete aspiration of the supernatants was
undertaken. Cells were incubated with PE-conjugated Goat F(ab’)2 anti-Human
IgG (Caltag Laboratories, Cat no: H10104), diluted 1/50 in PBS/BSA 0.5 %, for
30 min, on ice. Following resuspension of in 300 ul PBS/BSA 0.5 %, cells were

analysed for IgG binding using a FACScan instrument.

PC-3 prostate carcinoma cells showed strong expression of ICAM-1 as
demonstrated by the strong binding of B11 IgG to these cells (Fig. 6). MCF-7
breast carcinoma, HPAC pancreatic carcinoma, and LS174 T colorectal carcinoma
cells were also found to express ICAM-1 albeit at lower intensity compared to the
prostate cancer cells. In contrast, THP-1 monocytic leukaemia cells did not
express ICAM-1. All carcinoma cell lines initially tested were found negative for
CD20, HLA-DR/DP, and IgM expression as demonstrated by the lack of binding
of Rituximab IgG, Bl IgG, and Cl11 IgG, respectively. Further studies on
additional carcinoma cells lines indicated that all carcinoma cells examined were

positive for ICAM-1 expression (Table 3).
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ovo 1600
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carcinoma cells.

Example 6 - B11 IgG; apoptosis induction in carcinoma cells

B11 IgG, was shown in example 5 to bind strongly to carcinoma cells. The

present example examined the apoptosis inducing properties of this antibody on

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

serially diluted (20- 0.02 pg/ml as indicated in the figures, in 1 ml Complete

Growth Medium) B11 IgGy, 20 pg/ml control B1 IgGi, 10pg/ml negative control

1gG, or 10 pg/ml Trastuzumab I1gG, 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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Example 7 — Pharmaceutical formulations and administration.

A further aspect of the invention provides a pharmaceutical formulation
comprising a compound according to the first aspect of the invention in admixture

with a pharmaceutically or veterinarily acceptable adjuvant, diluent or carrier.

Preferably, the formulation 1s 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

41



Pr ostate carci noma DU145 2200 PC-3 1500 Pancreatic
carci noma BxPC-3 2000 PANC-1 3800 Col on carci noma

w-e98s8380 Lovo 1600 Lung carci noma A549 PCT/EP2006/012065

excipient, diluent or carrier selected with regard to the intended route of

administration and standard pharmaceutical practice.

For example, the compounds of the invention can be administered orally, buccally

wh

or sublingually in the form of tablets, capsules, ovules, elixirs, solutions or
suspensions, which may contain flavouring or colouring agents, for immediate-,
delayed- or controlled-release applications. The compounds of the invention may

also be administered via intracavernosal injection.

10 Such tablets may contain excipients such as microcrystalline cellulose, lactose,
sodium citrate, calcium carbonate, dibasic calcium phosphate and glycine,
disintegrants such as starch (preferably corn, potato or tapioca starch), sodium
starch glycollate, croscarmellose sodium and certain complex silicates, and
granulation binders such as polyvinylpyrrolidone, hydroxypropylmethylcellulose
15 (HPMC), hydroxy-propylcellulose (HPC), sucrose, gelatin  and acacia.
Additionally, lubricating agents such as magnesium stearate, stearic acid, glyceryl

behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in gelatin
20  capsules. Preferred excipients in this regard include lactose, starch, a 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,

25  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
0  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 1sotonic
with blood. The aqueous solutions should be suitably buffered (preferably to a pH
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unit-dose or multi-dose containers, for example sealed ampoules and vials, and may
be stored in a freeze-dried (lyophilised) condition requiring only the addition of the
sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile

powders, granules and tablets of the kind previously described.

For oral and parenteral administration to human patients, the daily dosage level of
the compounds of the invention will usually be from 1 mg/kg to 30 mg/kg. Thus,
for example, the tablets or capsules of the compound of the invention may contain
a dose of active compound for administration singly or two or more at a time, as
appropriate. The physician in any event will determine the actual dosage, which
will be most 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 pressurnised container, pump, spray or nebuliser
with the wuse of a suitable propellant, eg  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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ot B £ 6 et R SRUBEREH AR BB b FREsE

conprising the VH and 1L regions of figure 10. 20 4. A
bi ndi ng nol ecul e or anti body nolecule as clainmed in
claim 3 wherein the target cell is an inmune cell or

a pi L.ial 5 eTNgle| :
e Bonbles) BidiEMe S LR ERRENE B apibody
i M mhdegild ascddineld $n anyBoheyofjiamy Beao 161 1/ 2.  bi ndi ng

nol ecul e or anti body nol ecule as clained in any one of
claims 3 to 5 wherein the target cell is associated

W § M 3udeRE8R%Las dlimed in claim 12 having the nucleotide sequence of
figure 10.

14. Use of the binding molecule or antibody molecule as defined in any one of
Claims 3 to 11 in the diagnosis and/or treatment and/or prevention of a
disease, the diagnosis and/or treatment and/or prevention requiring the

destruction of a target cell.

15. Use of the binding molecule or antibody molecule as defined in any one of
Claims 3 to 11 in the manufacture of a medicament for the treatment
and/or prevention of a disease the diagnosis and/or treatment and/or

prevention requiring the destruction of a target cell.

16. The use according to either of Claims 14 or 15 wherein the disease to be
treated is selected from the group consisting of: cancer; autoimmune

diseases including but not restricted to rheumatoid arthritis and SLE, acute
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7. A binding nolecule or antibody nol ecul e as cl ai ned
in claim6 wherein the disease is selected fromthe
group consi sting of- cancer; autoi mmune di seases
i nchadi oot iR RS 1d6dotbrd, O sERAUMRLOIgre@ldub T tistfse
and SLE, acute and chfonic inflammatory disorders,
sepiickdagbut npewsstrigied telfid¥ase 35i ncl udi ng but not
restricted to HHV. 8. A binding nolecule or anti body
nol ecule as clained in claim7 wherein the disease is
a 7CARE Bte SRbRBALH CRaambyvivhanthd diseHsaedTb@treay®lsaanger
gastric cancer, breast cancer, |iver cancer, |ung
cangdectedydionn draphasma digukacernc BYyelogdr igaitidc camfeer breast
pan [ , r a a . . .5
o GHEE e AR, L6 OB e DIRRGRcB Uioid
cl ataneer, pinaenticeageedf cotdradamBerdint préstabesreen t he
anti body nolecule is an 1gG 10. The bi ndi ng
nol ecul e or anti body nolecule as clained in Claim9
o  nal . . Vool _ _
R Sl S O VAL vl
bi ndiohgulendremtibedyomokotlicho dy defideddulctaims3 endathawlisense to

any, one of. clai 3to erein _the anti body
ot bR 5 vaoBn RN SEalRe 115 A nucl 2i ¢ aci d
havi ng a nucl eoti de sequence encodi ng an anti body

nol ecul e as clained in any one of clains 3 to 11.
2013A phammeteiticalachuipestion ajomgdising ¢heaibindime magleewde tdve
nucl eqtide s ence of fjqgure 10, 14. Use qf. t

b1 i o 6 Bheth iy vopie (el ihdd e o
any pedifhabéutichi®y-a&ceptabR chiridrNexdchiferdioa@nogits and/ or
treatment and/or prevention of a 25di sease, the

di agnosi s and/ or treatnment and/or prevention requiring
t20e Adet witrotmahodbf indueingepoptebis .in B3argds eclbfomprésing the
binang pnlecule or anti body nol ecule as defined in
any>'§he°’of Claims 3 to 11 in the nanufacture of a

medi canment for the treatnment 30and/or prevention of a

di sease the diagnosis and/or treatnent and/or
preverft i BrovidiagiPRe ergnetsdargeiseellsict i on of a target cell.

16. The ~ di . ef. [
aner oi PR AFESACY o biRibOBOIEI G oEU ] e,
group codsfisddiingnpbne clvigiars;3 @utloi nmune 35di seases
i ncluding but not restricted to rheumatoid arthritis
and SLE, S¥Raging the target cells of (a) to the binding molecules or

antibody molecules of (b) so as to induce apoptosis in the target

cells.

21. An in vitro method as claimed in claim 20 wherein the target cells

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

22. An in vitro method as claimed in claim 21 wherein the immune cells are

B-lymphocytes.

23. An in vitro method as claimed in any one of claims 20 to 22 wherein the

target cells are associated with a disease.

48



10

15

20

25

30

and chronic inflammatory di sorders, sepsis and
i nfectious disease including but not restricted to

gﬂléb./'Arsz?rr Vit DSBS %Cagh@dqg ciaﬁn%%ﬂaréiﬁ tw&g@a'fsg id ffected

sease to be treated 1s cancer 5 selecte rom
| y mpifoonrthe( grouk aemsisingmfetower) augastune dsaases inclusiimnbit
cancer, li.ver, cancer, |un ancer, anoma, bl adder.
can@@?ﬁﬁgﬁgﬁgoﬁh’%QHEQPgi%&ﬁep%dpﬁc %ﬁc@ggzégpoﬁm?nw
canggandAstoR) ARbRfeRs, GB8RGEand infectiBs diE@sdIBRIRESOHH At
to any one of clainms 14 to 17 wherein the binding

10nmo¢seeeiedtoddMant i body nol ecule is as defined in claim
3 and the disease to be treated is a | ynphoma as
defined in claim17. 19. A pharnmmaceutica

CIATRASint i @8 n&ANG 4sSdl4ighetl he chirh A4 Rehefdh EediScadé is a cancer
anti body nol ecule as defined in any one of clains_ 3 to
11 &elected 15pn dympbent | Gankperige sufstoams) e Sasiris jG@pcer, breast

exci.pi ent j [ Ltr h L
PrSBIAB 8L fbe e Lol L Ol g
st epsncef, pagflaatiqeanvérdioign cnmeecandmoostate atmpet. cel |'s; b.
provi di ng one or nore binding nol ecul es or anti body
nol ecul es as defined in any one of clains 3 to 11

C26. 8% bAGoL ABrd hGRE nfiftbdufes @t aﬁ@od%?nél@&l&i RAefifed in

nol ecul es or anti body nol ecul es of ( so as to induce
apophpgifsclrimst Betot &F det tS osinbfactupd of An niedicaitenp for the

nethqglgs c%ai d. i.n 3Iain1 O wherein the target cells
pr oVi4Ed T @Pﬁﬁ“ﬁd?a F&°i $ftune cell's or epithelial
cells. 3022. An in vitro nethod as clainmed in claim?21

wherein the immune cells are B-|lynmphocytes. 23. An in
vi't rldervse iy dlatmed: ina¢lpinel 26 wvhargin iedaigrt edlkiang imoupgcdh
Sfiégélﬂkggh&ﬁEQet cells are associated with a

28. The use as claimed in claim 27 wherein the immune cells are B-

lymphocytes.

29. The use as claimed in any one of claims 26 to 28 wherein the target cells

are associated with a disease.

30. The use as claimed in claim 29 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.

31. The use as claimed in claim 30 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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24. An in vitro nethod as clained in claim23 wherein
the disease is selected fromthe group consisting of:
cancer; autoi mune di seases including but not

restricted to rheumatoid arthritis and SLE, acute and

chronic inflammatory disorders, sepsis and infectious
di2s dadinding: medganty burlaimaed Br @y rof clamst D tHI1V. whageinpghe

in yitro thod as cl ai iL.claim?2 herein the

o < RS e S I e P PRI eukcaor
nyel oma), gastric cancer, breast cancer, liver cancer,
| ung cancer, nelanoma, bl adder cancer, chorioid
10cancer, pancreatic cancer, colon cancer and prostate
cancer. 26. Use of one or nore binding nol ecul es or
ant i body nol ecul es as defined in any of clains 3 to 11
for the manufacture of a nmedi canent for the induction

of apoptosis in a target cell. 15 27. The use as
claimed in claim26 wherein the target cells are
i mmune cells or epithelial cells. 28. The

use as clainmed in claim27 wherein the immune cells
are B- 20l ynphocytes. 29. The use as clainmed in any
one of clainms 26 to 28 wherein the target cells are
associated with a disease. 2530. The use as clained in
claim 29 wherein the disease is selected fromthe
group consisting of: cancer; autoi mune di seases
including but not restricted to rheumatoid arthritis
and SLE, acute and chronic inflammatory disorders,
sepsis and infectious disease including but not
restricted to HV. 3031. The use as clained in claim
30 wherein the disease is a cancer selected from

| ynphoma (| eukaem a, nyel oma), gastric cancer, breast
cancer, liver cancer, |lung cancer, nelanoma, bl adder
cancer, chorioid cancer, pancreatic cancer, colon
cancer and prostate cancer. 32. A binding nolecule as
claimed in any of clainms 3 to 11 wherein the binding
nol ecul e conpetes with the B11 anti body for binding.
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