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Field of the Invention The present invention relates to organic conpounds
such as tohbpdksd nol ecul es agai nst 5 CD45 anti gen i sof opgpEpsissiizas for
exanpl e nonocl onal anti bodi es (mAbs). Background of the Invention One
approach in the treatnent of a variety of diseases is to achieve the
elimnation or the 10 inactivation of pathogenic |eukocytes and the
potential for induction of tolerance to inactivate pathol ogi cal immune
responses. an, cell and tlssqe transplant rejection and the various

aut oi mune ! primarily the result of T-cel

nmedi at ed i mmune response triggered by hel pe W\m\ﬁ\mmﬂ“\ whi ch are capabl e
of recogni zi ng specific antigens which are 3 cessed and

present ed tKieldlofthedhyention cel | s by anti gen preseptissmg cell (APC) such as
macr ophages and dendritic cells, in the formof an antigen-VHC conpl ex,

i.e. the helper T-cell when recognizing specific antigens is stimnulat ed to
produce cytTeiprsgnisinventiensrelates to sraanic SOBRMNGS SUSH ag i ivdingamaleaderagalnsbki ne
recept orss  ashsUnfI§En BEHINYAbuchhsTBY Sxambie ncHaBlohd apfikddick @Abs.. 20 Sone of

t hese activated hel per T-cells may act directly or indirectly, i.e.
assisting effector cytotoxic T-cells or B cells, to destroy cells or

ti ssues exmBa&kgidu@ididfitheSkabattiond antigen. After the ternination of the

i mmune response sone of the mature clonally selected cells remain as nenory
hel per and nmenory cytotoxic T-cells, which circulate in the body and :
rapidly rec@gaqéppmabhmthetmaymnﬁdfaalppmmf dispasemisrio achieveltlee eliminagiom ot thegger i ng
this regpo I o

al 1 or y® | ringuioRdr GndddhRRLE R RNl 10P BB of DBES W) hadthote,
can result naéhoéngtoallmmner@ﬁpgwge, if the antigen is an antigen froma
transpl anted organ, the result can be graft rej ection. The i nmune system
has devel oped to recogni ze self from non-sel roperty enabl es an 30
or gani sm t oPiamsel and fssyp transplapbrsipstion @pﬁ%@!‘%’%a‘ttﬁgpnﬂﬁ'ﬁldﬂfe $R51are Hguahtof

8at hogens. tglbb%lnﬁwﬁﬂl} itHel rﬁsmbbffl'clfell mlﬂlfﬁdhﬁtmaﬁéirdspbr%baﬂglﬁrddawﬂfedﬁr Sebls ﬁr i ses
urin e vel O nen ce rQu

br 0660 ¥Rt Brtbe.dlgeded e SEReica S hich A odpliod, BYeBHSes M08 P
recogni t i onpresesited to therfeipeoT celis yantigarepresentindT ceﬂdAP@) suthias nagiephagestaptier ance
| S| £00002% gonaifd cbie in'thd Fltetcof Eﬂh@pﬂ%lﬁé&orﬁa& i. tft?ﬁébéreldcén‘%vrﬁﬁ central

t ol erance wever sone O ese autoreactive cells esca I's selective

mechani sm aiegogsizing spegitn antigens is plimylatad fagroduse cuteliBes3HeR As "0? and oGRiPSH e
dis eaf\ es. T&h Féghre&l sohlbecywulne rr&:%ﬁtotglamdhmlabmahdﬂahol@w@s aﬁqapmlfeta:et he

eri pher e | em ha re
Br ov:ode %r o%%fE? pid ?‘ﬁ?d 'ﬁ%ﬂ%iﬁ%ﬁﬁt‘?‘%ﬂ/ ‘3"%‘&5&1“% %ltnt S?]sgls g‘ge E?am s for
peri pher al éyﬁdtaﬁca'neells ocel dellss to destroy eells iogtissaes expoapsing dit dmlectqdmhgem Afteds are
generally d e f %gﬁgg? gned
by successi @g t?%[*gr nat tl%nlﬁ“m(qﬁ %&g % gaing&f%% or%y A %er m
appl i ed her & memery delper andremaerng |cvtot9nlpfr @h@ﬁwlﬁe indhebedylandaapidigen CD45
and an mAb legoglrl}%tm@alﬁglﬁrl algp}aﬂﬁé b@%ﬁﬁﬁﬂe Qﬁilg%h mg@anngamlslre% s axhe

| eukocyt e compn anti ge
ant i - | y#holByecowd Sirmena erjoendhomsis allﬁgv' 1304 ARtoeR n%a E’l’e't"l WYRBnbr ane
tyrosine phmphsalf aﬁtigeﬁ ifEHh resultioaltoimmme idisbase; itk artiger is\ae antigenlfenoa  of

cell activa pendi ce i.nteraction. 15 The phosphat ase
activity of ‘l‘ﬂﬁﬁ t&g tﬂg{)esﬁgcarb %?rgégej?%'f"t' ‘activation of Src-fanmily
ki nases associ at ed W|th antigen receptor of B and T | ynphocytes (Trowbridge
1S et al infifihe! g Bas sghiz8)self 158, ThsSiropeRty Bhatids a1
CD45 is esseHE%J BS hes é\%ﬁé %C%Q@&gfsfcﬁ%?ﬁns edhaﬂ/eg@ ound
. def ect s39 n grgenisia tp SUNEVE @@p,ep\gfqnmen@)@ﬂqeg fo the daily challenges of pathogens Thls
specificity for non-self and tolerance towards self arises during the development of the T cell

;e3e"] "1 6T) 8Uu~L WD 02/ 072832 PCT/ EP02/ Ol-t 20 Ther apeuti c bi ndi ng nol ecul

. repertoire in the thymus through processes of positive and negative selection, which also
comprise the recognition and elimination of autoreactive T cells. This type of tolerance is
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20 The CD45 antigen exists in different isoforns conprising a famly of
transnenbrane gl ycoproteins. Distinct isoforns of CD45 differ in their
extracel lwbasoesmi n structure which arise from alternatipergpbi/ung of 3
vari abl e axons coding for part of the CD45 extracellular region (Streuli

MF. et al, J. Exp. Med. 1987; 166:1548-1566). The various isofornms of CD45
have different extra-cellular domains) but have the sane transnenbrane and
cytopl asm ¢ 25 segnents having two honol ogous, highly conserved phosphat ase
domai ns of [ ns are
differenti aﬁ%Fé;?r géé %?;'Eseg](lgél t@@%n{:%ﬁ-lc?%él@%rt s@%é@@&gtauloﬁﬁfﬂeﬁﬁ %gﬂls?Thomas
M. et al) $emwmmecham§ayanxi9:@3e agotemal bazgyd fosﬁ#@eh@mmn@)ng#uttammun@dl es

recogni ze agiseRbd ARLoRPIMIR adiGedttive T'&&Is%itfhﬁﬁ@égcabéﬂf)%&ﬁen MéW |t Re PirGHe MADLS
have a restrlcted (CD45R) s pecifici ent on which of the alfenat

t
i vely spli c®fteaphaprssigharal 'e%"%?wﬁ)ecl‘?fg%’“sr'@gtdﬁ?l‘f'%p’°t@6tf°"é59§1’?ﬁtl aé’tm"HB'HB' t onal
anti bodi ®s TrR:e@McEANENE Ave g8 Yariperpheted ddlerdnc@l € consequent |y desi gnat ed
CD45RA, those recogni zing the various isoforns containing axon B have been
desi gnated CD45RB (Beverley PCL et al, Imunol. Supp. 1988;1:3-5).
Ant i bodi es €eltsurtase bifidels sebgnized by IspedificrradAliscare benetdly desianatebliyoa #DCD45R0

oot riot ed 1Qikter'of DISRARLS nRR Seeliog £ gycop S BrRRBRA LOucLyOyeing |
cel | s, menowyrkskdpsand the e CP4% ppriig hereiptrefersdn hej osll ﬁWfaCGéQUé@QYédeQB‘H“@ cells

(Tony LAget aﬁt| on CHAE A anlfBPio thét ad §dsigneRAteteii a0AnCDUSe Figures S
Fi gure sho that the inhibition of primary MR bythe candldaterrAb i's

dose-dependent in the range of 0.001 and 10 Ng/ml. "Concentration" is
concentrat i QRe RlkddpR conmithi shageh (WOAY or CHAZUS theZnajdraem pbifent pf axdidyrobhoeyte of t he

] oot | do_ SBREALEER sess T GHIT bt o BEnd GRS he BLRaRK B ECE

vect or nucl bothiadmsities|are reg aBE@eguatiioof LEl adﬁvq@nedepesdiw\mnhecqmoayﬁeractMp of
t he express &R ng
t he nucl got :Tﬁg pﬁ%gh%%%% %BHI%SQE%Q % %?g?rtr?%a he cﬁ%m""p kfhaé’és
expr essi on ae@p@tednmthlaaﬁgerdécesp&méﬁﬁ §E¥D"R'B°¥(Eﬁ (Teowhridgg, |Seet 21, RBYREY he
IO! aﬁ{“ dhm?‘p |rﬁﬁmuﬁcl?9|9§26 HQ%BSHQntTH@Ctrpf céi%ﬁo#@ﬁﬁﬁ@é@éeﬂnaﬁgggﬁgnﬂ 1 3‘?1;’ 15 t Pﬁ
i ght chain _havin nucl eot i in the
conpl ete exH¥sP C'%Gﬁ'&haﬁﬁepg%'f’aﬂ% X{h-ﬁtﬁggegﬁtﬁlan%}mgrﬁ vents; gure 5 shows
t he pl asm d map of the expression vector HCM/ K HuAb- hunV2 conpri sing the
Ilghtc the Ce ) in the
conpl et alﬁgygagﬁmvgeeg{%%l nuc#’g Pagée}&g{e& ue %Eé}@%%ﬁﬂé%g%ﬁ?g%%escrl ption
of the Invelmlymmot\ms Hasﬂ;lcwewomm&m5ldifﬁdinrt@e"rﬁﬂféeﬂwéf Jpmaimstustise whisk g
pol ypepti de jz&op, ﬁ‘%v@*&plgﬁﬁﬁq;? 34 8ridbleexBhs éd!ﬁhg@&?prdﬂf’of tﬂmmy@&@@énu@ SO

din

designated as a Ng 25 nol ecul e hese hi ndi B#ra
accordi ng t ceaiore(StraWbME; &3l de5xrr Madc 1987188848 RoL sThe; vgHous;! t°f§ ry T
cel | responggge &ﬂ&ehﬂ&iﬂﬁ%elﬁlaiebdnaiheltﬁtmme Sainid thamsiemBrant ad bytosiasngc

(VLR - @31 | soaments Bt i homopiss MBP ADteinGht Pfcsersbe oy HEPRATIERL L s

pr ef erredl y 3ab sssidnes. d)nlfasrpmlso@dmmonibnﬁﬁmmarelmffereaqwm expressad ok sWhpdpuigtiont R

Soen | s e o AR BiheBltelHABREL R, Bl dhiindlot oy . D260\ 66RRC02 Y LR

Such i rrpa| red proti ratlive responses I n secon are an | I cation of
t he abi | ity regnogpraleniibodies émwge o1 enitaee comraen toRl thedifferantdsoferams ewhilg other

Addi ti onal | BhABsma% 5%@%@5@;# Bm@{y ddpdidant E%Bwh.bmdi the akemhivatl epliced
severe conbi ned jnmunagdefi ci eng }“pgl ce un eg&\%b%‘g Xeno G\/Hl?gf ol I owi ng
e

i nj ecti G wioxansAwBer Biey FrRepIniFeFo mopeqiang BFEPAY Wont r ol

product of exon A are consequently des;gnated CD45RA, those recognizing the various
isoforms containing exon B have been designated CD45RB (Beverley PCL et al, Immunol.
Supp. 1988; 1:3-5). Antibodies such as UCHL1 selectively bind to the 180 kDa isoform
CD45RO0 (without any of the variable exons A, B or C) which appears to be restricted to a



WO U2/ U72832 -4 PCT/ EPU2/ 01~2U treated m ce, even though circul ati ng human
T cells may still be detected in CD45RA RB bi ndi ng nol ecul e treated m ce.
By " CDASR@ORBBowssedi ng nol ecul e” is neant any nol ecul e capabirapedolbndi ng
specifically to 5 the CD45RB and CD45R0 isofornms of the CD45 anti gen,

ei ther alone or associated with other malacul es. The bindi ng reacti on may
be shown by standard methods (qualitative assay) including for exanple any
kind of binding assay such as direct or indirect inmunofluorescence

toget her w %Qbsfel YUV ?u'g‘ E\Erﬂé&?@{s cS%EeSlftllgigiUg}nQ?Eﬁ& § nbfdde ysis,

enzyme- | i nked 1 nmunosor ben 5\% nunoass ay I n irch 10
. binding of ctls (Femeldptaltlmmuapl & 3@)(%%1 3% a particul ar CD45 isof orm can
be visualized. In addition) the binding of this nolecule may result in the
alteration of the function of the cells expressing these isoforns. For
. exanpl e i nhiBsgeiptionaf the Figures oy secondary ni xed [ynphocyte response (MR)
may be dgterm ned, such as an in vitro assay or a bioassay for determ ning

the inhibition o ri ar n.the presence .and in the
absence of M&%ﬁ@%@‘%‘f‘ Fé@’%&‘ h‘ﬁﬁ‘eg‘é"l"&dﬁﬁeﬁ?‘&g : %“%F’P?’Ee%ces
in primary kReirangelof OJOOhande ng/m&t'ﬂ:uebvyt)atrbiﬂ'ds concentfation biithe U'candidbte mAb".
nodul atory eff cd

cells or CD%#g&cgq %‘gqrﬁ?@?%er aaglogﬁ{ergx&egﬁgq \Ip%:lt] 0 E%“hgg'@%&'ﬁ fsmgn t he
expressi on de limaby chain having th@hmtnmseauwcefsm wegzd@m%ﬂwm complate MR,
or foll oy ”%xgrgss(?)cgrrhf@d{oﬁhﬁé?efbtl&%ééhu%}?&cﬂsé(bf%t RABl4sgen such as tetanus toxoid or

ot her anti gens, onal stinu ors such as phytohenmaggl utinin

(PHA) or an oW B shows taﬁphsrwmpaqﬁﬁhewaieégorbvecfmm G4 SudpVHErPMBAISING
i onophor es. deatibRdi ﬁ@.@rtﬁe fieotde sduandel SEG AY NORANSI212274)06 tHd ddRtpldie

M.R except that instead o | ogenei c as, stinulators sol uble antigen
or pol ycl onzi’?‘p@??'%‘fegf%F“éc'%‘W%‘hsgqé‘ef'%%cgmﬁpr hed above are used. T cell
proliferati @igurs4 fowsehs plasrdidmapf of texpreasionl eetar iHOMY-KibuAb-hamV3 otnpisingdi ne

| ncor POr | 8k e bl M5B IACHEIGLAM LR SRR M55 HRRLYaY, BRI, ELI A

where a Cyt oki ne tr 6 an coat on urface’o

pI ate, the wp'essmtmtosnwmmmqwmet%@@Hﬂeﬂadded and i ncubated for 1 hr
roomte ygﬁovmﬁe agﬁfdw d?%eaé}bfel?.ggﬂve%ﬂﬁﬂdM\FlemxrAbIHﬁﬁ\VE%ﬁxbﬁéMg’ﬂr

cyt okine is added oW n

second-st e body conjugated to an
enzyme 30 sﬁ%"%cm%mdh%wc&eﬁwwaweﬁﬁq b s 20 b 48 sompleiny

substrat e anglplebsorrler hadlsdtide Sedieass SEM ID NOg| at e reader. The change in
cell surface nol ecules may be preferably measured by direct or indirect

i mrunof |‘Uorescence after staining the target cells with anti bodies specific
for a parti ddseriptian 6f thehiveatiomol ecul e. The anti body can be either WO
)2/ (172832 -5 PCTI EP112/111~211 directly | abeled with flourochrone or a
fluorescently | abel ed second step anti body specific for the first antibody
can be used,Wahavernow fowid 3 bindieg mn&bylwuichmmprzﬁeeymwmnﬁw aequence Whieh bendi ng
mol ecul e %E@&E}%%ﬁ%ﬁd) ARd BB??F?B ti'ieﬂ%\a‘ﬁgr é“i&?&‘és Ffealés %OCDM@/R%W and 5

CD45RB ( Prefera bi ndi ng nol ecul e

bi nds t&@mule's'o%ﬁ%m w%%pgsm'%a fodhe i %maymféaﬁe <20nM)
preferably Wnhiingsufgres éélerﬂﬁblti)ﬂﬁu@MT £8NrEspohds &Ind iduce T Bl Rlekdhe&nM

Preferably the bind b2 ld<50nM
or of or abl  ePReoRt D1 oo o Bveben Ba eyt el VPR 10

responses (MLR). Cells derived from cultures treated with CD45RO/RB binding molecules

preferredly also have impaired proliferative responses in secondary MLR even in the

30 absence of CD45RO/RB binding molecules in the secondary MLR. Such impaired

' proliferative responses in secondary MLR are an indication of the ability of binding molecules
of the invention to induce tolerance. Additionally, in vivo administration of CD45RO/RB
binding molecule to severe combined immunodeficiency (SCID) mice undergoing xeno-
GVHD following injection with human PBMC may prolong mice survival, compared to control



In a further preferred enbodi nent the binding nol ecul e of the invention

bi nds those CD45 isofornms which 1 ) include the A and B epitopes but not
the C epiwopgodksz he CD45 nol ecul e; andl or 2) include thepBrgpoi/@ps but not
the A and not the C epitope of the CD45 nol ecul e; and/or 15 3) do not

i nclude any of the A, B or C epitopes of_jhe CD45 nolecule. In yet a
further preferred enbodi ment the binding nolecule of the invention does not
bind CD45 isoforns which include 1 ) all of the the A) B and C epitopes of

epi tope of tRavEiee” BarDhofth chbulihaR Tl Bt s GRS boIROIREE G g
mol ecul e of bindisgimpleckls teagtédmiceer 1 ) recogni ses rrem)ry and in vivo

all oactivated T cells; and/or 2) binds to its target on human T cells, such
as for exanpl e PEER cel | wherein said 25 binding preferably is with a

. Kd<I SnM noiB¥ "GPERO/RE tgimimq molgcylelds BigRNt anp Btoleghlg capabls of binding specisaliy-tu

andlI gg O3Bf | d;:mztma dihd/CIDMR@isbfbhﬁﬁlﬁltthé’@DIS ﬁﬁtig:egf SIR6H AlHe, orRESIcRAaR it W t h
an of ahou r ref er an
oref orably THEhmeiseiess St biigyEacion ey bp sud ey s*@dimwetﬁﬂ%fﬂav%%va)
i nduces al | @asty) ipelnding dariekaropld anyekihd diobimdimassay suchiak divect aniddicect )
02/ 072832 t sus host
it Soaso( o ApyCrEbisEedhbe tihetsr B HSSRonE iBloseB) BUERGM GG | ﬁ/ﬁ
admi st i er ed analysis eanyeg-tinked lramwmsprbemrasaasf (FLSA or pdisinemynodssayiimwhiolent t he
bi ndi ng 1g0! @fidin ogfhetrﬁkﬁedtﬂ'é’t%%llso&pFHSQQ% athrtlE;tmé‘r @Wséoﬁpéatrf%%s%%hztegeln

nonocl onal antl " descri b Aversa et al | ul'ar T nmunol ogy

158, 314- 328ddijayHie binging ¢fdhis H@'G&B'S\F@Nd%%ﬁ" e alteratinm QTQ‘GJPB%'@P of the callsg
bi of ogi cal agpressiig these Bofolns) FoExathpREOhIGSIINaS pﬂifna»tyhﬁ sbddv In%dayr@phocyte

| ar | fu t
B Seases | n Yoatoass QI RY begeltnined sybh At i RestnSt AP agen L dRamIgno
usef ul i ncl dusinkibition ofrprimandorsseacreiary Mtlanstpé presencejaed in the abgehcs ofasi s, bl
fl el ow.
Ve have Pou D BReIRS bAERG e s oeling % dhorench? nlfitnein RFyeREh. g
a polypeptide 15 of SEQID NO 2 is a CD45R0/RB bi ndi ng nol ecule. W al so
have found tagmbise mnh a%%ﬁcﬁaiapmadma% effebt?Ben aléd b @mﬁmédrb yindastingC RB

bi ndi ng nol ecul e 0 q ving the am no acid sequence
Arg- Al a- Ser g FEMERr T (cgl '@'Icip“rﬂrceg“el’m\'fF’@t‘@ rﬁ”c\dF@(@Q‘a eytalings) chepgein theyyi ng
t he ami no a@kﬁer&@EcheS&ilecﬁeﬁ e@ ﬂJiléiﬁhg béllﬁhcﬁﬁﬁhoﬁ ﬁmﬁﬁoﬁollmﬁg CDR3'

havi ng tZBe %ngﬁoan%ﬂ p%gHg Qr(l:tlgen such asqetanus t'g‘)%md or other aRtlgens or weth polyclonal

stimulators such as phytohemagglutinin (PHA) or anti-CD3 and anti-CD28 antibodies or
phorbol esters and Ca®* ionophores. The cultures are set up in a similar manner as
described for MLR except that instead of allogeneic cells as stimulators soluble antigen or
polyclonal stimulators such as those mentioned above are used. T cell proliferation is

25 measured preferably as described above by *H-thymidine incorporation.
Cytokine production is measured preferably by sandwich ELISA where a cytokine capture
antibody is coated on the surface of a 96-well plate, the supernatants from the cultures are
added and incubated for 1 hr at room temperature and a detecting antibody specific for the
particular cytokine is then added, following a second-step antibody conjugated to an enzyme

30 such as Horseradish peroxidase followed by the corresponding substrate and the
absorbance is measured in a plate reader. The change in cell surface molecules may be
preferably measured by direct or indirect immunofluorescence after staining the target cells
with antibodies specific for a particular cell surface molecule. The antibody can be either



20 Thr (Q@SNTW PFT). We al so have found the hypervariable regi ons CDR1,
CDR2 and C DR3 in a CD45RA RB bi ndi ng nol ecul e of SEQ I D NO: 2, CDRL having
t he am noygerdrgeguence Asn-Tyr-lle-1 leH s (NYIIH), CDR2pboaupogoise am no
aci d sequence Tyr-Phe-Asn-Pro-Tyr Asn-Hi s-Gy-Thr 25

Lys- Tyr-Asn-d u- Lys-Phe -Lys-Gy ( YFNPYNBIGTKYNEKFKG) and CDR3 havi ng the
am no aci d sequence Ser-d y-Pro-Tyr-Al a- Tr p- Phe- Asp- Thr' ( SGPYAWFDT) . CDRs
are 3 specific conplenentary deternining regions which are also called

hyper var i a?ﬁ IS géﬁéﬂﬁ?&s\w H‘@g&@)cﬁéﬁl@% a%ubﬁésgé?ﬁl a%l@@ sbd¥d @fé&)'ag%bdp'sﬂgdlmor

characteri are e vari able region; e.g, of SEQ

. 1D NO 1 oithesfire} antiaqly; cap berusesh &ad fhﬁeqej}s aﬂﬁf?@ﬁléﬁw W'ﬂb%@/t@l})R@m%Flef ernate wth
framework regions (FR s) e.g. constant regions. A SEQIDNO 1 is part of a

light chain, e.g. of SEQID NO 3, and a SEQID NO:2 is part of a heav

. chai n) e. g.Thefbigf Indieddle af theningentioh rasi @ bindingbenegifiaityc far diotly GDYSRAean
present g WRBS chain together with the CDRs of an

associ at ed\élém%ﬁtg aﬁBesseHﬂngﬁT&J&%ﬁstl tute WO U2/ 072832 -7

PCT/ EP112/ (Plefaﬁbtyhbe bintling enoidoilie diimly ts CDA5RO isvforoks exthl aedissociativn qonstae(iKd)

i nvention. I i able

region to t%énhéhgfa %g cé’nﬁ%% a‘m%lég&l'sﬁn’aﬁpm Jgé/d‘ﬁ]ttﬂob?ﬁksm d'% eré%r),

associ at ed tthaezw;dlnghmdecular bingd do r@]@ﬂﬁR@n isgfaims h‘arth ias EHe0ai, rmafesabb/hmt

vari abl e regl.ef5 BAYRIN n%’ﬂ%bx‘éfe?a WitH HRqehf.vity on their own. Such

nol ecul es are commonly referred to as single domain antibodies. In one

aspect 10he present inventi on pI’OVI des a nol ecul e conprising at | east one

antigen binding site, e. B bi ndi ng. nol ecul e, conpyri.singal
sequence t g2 H%'éﬁ’\P&‘?fP’é?ﬂg Emp%ﬂ‘?j’ﬁ §h€§ﬂﬂ5‘g (Tﬁ'&’%lfn%f t ?"t?giotgp%ﬁéﬁseﬁ%'éﬁ g
t he am no ggofsimsadishnce Asn-Tyr-1le 10 Ile-H's (NYIIH), said CDR2 having
the am no acid sequence Tyr

Phe- Asn- Pr d) Wh—lﬂ ApRiP >¢prtqp‘es byinofife. %WD@ gt the $DAR é“°'€f_°§‘? agdjor

AT TSR SHaRbs S0 00U AR  06 S e v

equi valignt 3) ibaben¢udeldnylon tienQBhaTC asitoped oftthnacpnlﬁmelebulé.nventl on provi des a
nol ecul e conprising at | east one antigen binding site, e.g. a CD45RO RB
bi ndi ng nol ecul e, conprising a) a first domain conprising in sequence the

tquence adnoat s A plettite Sicthf o BRnG Berl Tt (A ioh dBed R thrc! €

sequence T hs,ofmm»W@H vdeAsn- Hi s- 3 y- Thr- Lys- Tyr-Asn=GF u 20 Lys- Phe

-Lys-Qy (Y Y, KY, havi.ng am no aci d sequence
Ser-@y-Pr JY% N%Gé'e#?ﬁﬁ%ﬁ%@ %tﬁ%@ﬁmylg aM? b) a second domain
conpri ong 2) BothQkLIBRAE CldpRoFBENRL Nt the R bfitdpe Bf Oﬁ$molec@|:\’2 and CDR3',

CDR1' having the ami no acid sequence
Arg-Al a-Ser-A@n-Asn-1le-@y-Thr-Ser-11edn (RASQNIGISIQ, CDR2' having the

Pavi o e LRGeS afBbaTaRa At biiabRodeonnt anghiintl: °0 Ty

PFT), e.g. 1§1fuéo§m§&cmemavlaﬁahmosaubb&waeaTdens anquoeferred embodi nent t he
first domain conprising in sequence the hypervariable 30 rg%l ons CDR1, CDR2

and CDR3 i £) dindsniguitsotgrash @ni measal ycebhfuah asrfar examlie E6FR ﬁfaWHe'E'Bnﬁﬁ'q si ng

I n sequsnceddiRy ;mlﬂa@blﬁé with b & dk SSHM for&pR3terablfcit? a KalR dorvDst prdfeddbly with

i nmuno IobuI|n [ ain.
g d<5nMgand/or

3) inhibits in vitro alloreactive T cell function, preferably with an 1Cs, of about 5nM, more
preferably with an ICsp of about 1nM, most preferably with an 1C5, of about 0,5nM or even
0,1nM; and/or

30 4)induces alloantigen-specific T cell tolerance in vitro; and/or



WO U2/ 072832 PCT/ EPU2/ Ul1-42U _g_ I n another aspect the present invention
provides a nolecule, e.g. a CD45RO RB binding . nolecule, conprising a

pol ypept iwg 0@/572§§Q ID NO 1 andlor a pol ypeptide of SEQ | Pct®po32)1420
preferably conprising in one donmain a polypeptide of SEQID NO 1 and in

anot her domain a pol ypeptide of SEQ ID Ng. 2, e.g. a chineric nonocl onal
anti body; and in another aspect 5 A nolecule, e.g. a CD45RO RB bi ndi ng
nol ecul e, conprising a poiypeptide of SEQ ID NO: 3 and/or a polypeptide of

No° 5 and 19 PR AP PR Aeabaoc def deish RSt JeRdB (o o SE 1 SETmegn,
nmonocl onal iaimtioboﬂl;vuma_rUPW§nvnenedam-ergémam eftéictivg amauat. conpri ses both the

" first and second domains or a pol ypeptide of SEQ ID NO 1 or SEQ ID NO: 3,

respectively, and a Eﬁoll ypepti de of SE NO 2 or of SEQ ID NO: 4,
. respect i vell} afyrthes arefaitedigambodimantthe bin t"ﬁé“‘&%ﬁh‘@%@ﬁ/‘b‘@ﬂi'? indsdp theagteer abl y

each dam a'ébltEBéYashﬁe AidndcléHal ERbeay "AB"aé Beschbdl byl AVRrdal et 8i., CEIOMBE MrRfology par t
of an heavy Cr{%‘&%@%““ nmunogl obul i n heavy chain) or fragnent t her eof and

the second &8 part of a 15 light chain, e.g. an inmunogl obulin
i ght chain or fragnent thereof. We have further found that a CD45RO RB

ol ecule | i seane SetBod ol BioBSHes al WM BoieE BRI .. g "
mol ecul e acudeailesef the lnmtlmwmaﬂvculﬁmemeﬂtbm roedicinen {es thesapyeasidipn aroply12@s. as a
monocl ongl [ﬂgea%%ﬂwéﬁ%?admgvm@an& %fl'ﬂ% .mmbmgre%mcmaﬁwugem felugs M ned

mai nl y regl ons as descri ab ove, . said regi ons bei ng
associ at ed wq-mmaﬂ%enseaﬁsﬁé&nﬁelenww&m PSRRI ﬁﬁ'a@ﬂ@m 'Pcwe' d§ﬁ%§ﬁ and

framework, fefgiesCa Wil BB FurtheBs&toat bedw.ch are substantially of human origin.
25 I n anot her ‘aspect the present invention prow des a CD45RA RB bi ndi ng

nol ecul e which is not the nonoclonal antibody "A6" as described by Aversa
et al., CelWdlhave foandithat ® gipletol8 coMprisirkP8pdlyifptide, of BECCID NG: 1m:lczrnm1ymbmiz by

referen f S rizin resent
hventt Bh (7 SeEHBIRa 2RI DR B g Rl Mo @R G uoR IR pet Al 2200
i nventi on whgiohs CBRY, CARAENI DRS’ hlmﬁmmRBrblrullﬂguMIWUIﬂRfﬁEQT@rN)@ﬁonal

anti body. mmﬁn@meamﬁ%m&%em%ma M@uﬁwsﬁmemwrh»dgerq@cﬁm“ c or

humani sed dies e rive romanti I es as produced B-cells or
b toras. BAGCONC LIRS CaRA BAYING e o Sss0ence S B hEprG RIS | per eof
e.g. F(ab’ )@SSEQISﬁahd CORGNKAVIrE) thé amind latid 38qiiinBg Gi-CB&i-ASH-THI-TIP 8o PRBRI N

ant i bodj es. 8@%@%’& i n anti body consists of the variable regions of
ant i bodép heg\/§ " chains covalently bound by a peptide |inker)
usual ly consisting of from10 to 30 amno acids, preferably from15 to 25
am no aci dsye TRGHEIOfotnd fHéHYpevaTidblTelibis EBRT, GIR2 4C BRSintd €D45RORB

binding molecule of SEQ ID NO:2, CDR1 having the amino acid sequence Asn-Tyr-lle-lle-

His (NYIIH), CDR2 having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-His-Gly-Thr-

25  Lys-Tyr-Asn-Glu-Lys-Phe -Lys-Gly (YFNPYNHGTKYNEKFKG) and CDR3 having the amino
acid sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-Asp-Thr (SGPYAWFDT).

CDRs are 3 specific complementary determining regions which are also called hypervariable
regions which essentially determine the antigen binding characteristics. These CDRs are

30 pért of the variable region, e.g. of SEQ ID NO: 1 or SEQ ID NO: 2, respectively, wherein
these CDRs alternate with framework regions (FR's) e.g. constant regions. A SEQ ID NO: 1
is part of a light chain, e.g. of SEQ ID NO: 3, and a SEQ ID NO:2 is part of a heavy chain,
e.g. of SEQ ID NO: 4, in a chimeric antibody according to the present invention. The CDRs
of a heavy chain together with the CDRs of an associated light chain essentially constitute



5 constant part of the heavy and light chains and it is believed that the
smal | peptide spacer should be | ess antigenic than a whol e constant part.
By a chi Rgpiggngsd body is neant an anti body in which the eeonspaidisiEcgi ons
of heavy and |ight chains or both are of human origin while the variable
domai ns of both heavy and |ight chains age of non-human (e.g. nurine)
origin. By a humani sed anti body is neant an anti body in which the
hypervariable reg ions 10 (CDRs) are of non-hunan (e.g. murine) origin

whi l'e all Oth? aht B%Hdlr@ (fltg ofd lnofe?@e of A& or @ﬁttlﬂveﬁtl&'l Itt1§1l§'no%"f§%1% regions

and the h| onserv arts of the varia regl ons are
. origins. %‘%HH%RM%MCWV%QWEWOW@*% ?ﬂeéQQ*‘é%\Pfd?ﬁqﬂQ 'ﬁél’"ﬂ% of the

murine Sequ&iﬂﬁﬁrédﬁomh@nﬁaéb r@fassmtwﬁéaabma.ﬁ maame@da aSEMbt ikSlatbdne
hyper var i abI e rg%ons din

vari able re accor

. the present83¥y W%ﬁﬁ'aﬁlﬁﬁe% 3?%87' a?‘&?“ﬁ'lgwgéﬁ‘y""wu°ﬂél‘eb'f°“ﬁ‘r gHé\/\'B?'E li’%gl ons,
€. Q. Ccorst asrk cpamnosly oéfetrérbtol dsginglesduthdireantipodibsai ns, of human ori gi n.

Sui tabl e framework regions are e.g. described in "Sequences of proteins of
i mmunol ogi cal interest”, Kabat, E. A et al, US departnent of health and
human ser vi lneme asheot the present investion/proddes\amolenele comprisinguat éeast oneeantigen
Preferably j ggcafa-sa g1k cRASROMB indtiTBIeE e \ENsifd Risqiihte B el AifatldICL

type, |ncIu sub prefera const ant urman g
chai n may b@9l9f's £hRB1; BRZ and cPpa, sq'%‘P'aRbhé\r"&fQBW"vfactdrﬁéqseeﬂcyﬁ@"-W-"e-
preferresl cpugk umoaéé.d@bm HAGRY YtheCdhdihdladi® séquefte/ DePhb AdnFro-PirQdNHBIC. 4

bove) and GVIRERE TR L e S CENPTRBTIERFRD) B EeidBBRe: e of

SEQ I D NO Rav(ngithchamtno'rabﬂ seiRice SEIRBIyRTA-TERRA-TspBhensp TRE(SGRVAVRDIT)cagar e

speC|f|ed abov found a humani sed anti body conprising a
| i ght chai n° acﬁ&agtbq\@wg‘ggﬁgﬁgo "amno acid SEQ ID NO:7 or of amno acid SEQ

I'D NO: 8) which conprises CDR1') CDR2' and CDR3' according to the present
I nvent| ﬁ%n@th@?@s?%gﬂ@%%s&ﬁﬁdv@h’idﬁ dfr&ﬂde@'& rﬁélecﬁEonh'Bnm? 3t B8stdhe AhtigakQ | D

NO: 10, conpr | according to the present

i nvent i on bmd;w'relg,ge#f@ééhoi@ pipding=molecda. QOPWNING anot her aspect t he
present invgng f.@mdnmvbmsmghmmeﬁmhanprublseégwnes:m appelaypeauryje of

"D NDC 8. i iR HRET Bt e e bR BT GO, R Bl g

ant i body corrphiavmgnm amimopowypmcelﬁyld?he%@ﬂrB-leBA%-HmeBI&TpeL»sﬁl‘amﬂsd@lm}f SEQ

ID NO: 75 D NO: 8, -
a pol ypeptl de ofF\ﬁ%E@% %@I\(ghi cFF pé?ﬁnﬁé tﬁ% "?":193&9 a
pol ypept i de o$eqseme|Sori@y-60 Bﬁxﬁ«laaTrp he m&SQ)IFYMQDa;iDam 8. 10 A

pol ypept i deb)aggéaoﬁa B&nbiﬁ cbllﬁgnsﬁﬁ% %@&udn@é’%t%arﬁb& re anacbﬁf'eCBRz?FéﬂGI f i ed

ilgql{engEQ I D ‘FEBR% C%E@ eAMieg-peiq e &DR%“‘ZF reE¥s-Spr- “f""%&‘%ﬁ%?@ le- seQ

D NO: 9 or SEQNI(RABQNIGT$IN,COR2S hallinigeibie aminsl acil sequenceiSes8erSErpEILBepiet | de

Sai d TUREL | ongt GRPFVISY PR cRay Rikn BErBE A Rtdubfer prislp SR sy hifrar ' oo
speci fi ed seqBeRhe;ThR(@RSNTWRF).f uncti onal deri vati ve may include am no

aci d sequen 1efits thet CI fied sequence. "Polypeptide") if not
ot herwi se s%gc %Ei]eﬁ g’{an sl nc des any peptide or protein comprising 20

am no aci ds j oi ned to each other by peptide bonds, having an am no acid
sequence st §y4 profbrrall efribBdiNehitheTildBdorfain eaﬁprtsmgamse@emenﬁe aypdriaiallet er m nal

monool ofl ERENB G FORE 8 GBI o frunipoakPHBIRERY <pely 55 B8 PoeradEman sca
(CDR-graft edc)mp’risimgdlh seuencathi hppbyvariable régionsGRRAY GURRgndCDBE)is emnocl onal

-anti body na lude further nutations introduced into the 25
framewor k ( uno u%@g} h{%%nt he acceptor anti body.



A functional derivative of a polypeptide as used herein includes a nol ecul e
having a qualitative biological activity in common with a pol ypeptide to
the presapy obdgiti on, i.e. having the ability to bind topcpgphiasnd
CD45RB. A functional derivative includes 30 fragnments and pepti de anal ogs
of a pol pypeptide according to the presegt invention. Fragments conprise
regions within the sequence of a polypeptide according to the present
invention, e.g. of a specified sequence. The term "derivative" is used to

def | ne am firdiel 2SR BR HFentAL RS pA0Haf HRIEAb, D EDERHORBYRnc?

poi ypepti de accor resent’ | nven
_ sequence. m@cwan@qmmﬁeg ade*MPe@ttdﬁ@é§E@f|DaNQ)dl Wémamb/pam@@roaﬁﬁ@ ID N@:@.

1121 072832 yrafelably’ gl‘{lﬁP Hfg% Qs ggnélﬁatpef?pé’ﬁt@é%f‘éEQﬁMW Qhd i arbthe? ldoRain

specified se uenc E erab have at | east about 65% more preferably at
. | east abouf P?'%%Pt@%@ Skeri "19 8‘? e0ad FYimgiic maaadongiantipodysend Repthes asPestabl v

at | eass ahwec%%@varcmawkom HRORE MMHEDIEOQ)rﬁbrMhQ r) ﬁotweﬁmeldner-:@qom@eq

uence of a t.ide acc sent .i.nventio
ooyt e 3 BERERE BovsyaS SESER MING? 4f erefhaermertaD ine byl e Hso s
CD45R0 andomm RBNOTBant @t anotiepdarh einta polygefptideat SEQ'IDING: 4)das arbidiefic cat | ons

of a pol ypepti ing to the present invention) e.g. of a specified
sequence; n%%VFgaﬁ@ﬂg ‘t hereof with an organi c protei naceous or
non- protelnaceous derivatizing agent, fusions to heterofogous polypeptide

10 Seq‘t'g I”gg@en %@arﬁ@?ﬁ bﬁmEiﬂQ%lt?‘ Rbs H&ﬁ'tr%'fﬁé’ttdnp ’%5% n%%mﬁ%tor aodiypd e

pol ypep sequence st bility bind to
CD45R0 andof@E@,rE%NQy 1@r§§9 IPi@: ﬁgfeSMWﬁ'Seﬁf'd AwalyPeriide POREQAR 8 2Pt i onal | y

i ntroducedgpy IDWH' r@gpécﬁ\'?élﬁtﬂ%‘ée ?fmyrb@ IGtated dnafid %Iﬁépc\/lyﬂéﬁn@é‘ oﬁrrﬁﬁ&*aﬁly

derivati zi ng h?ﬂ%ent hat is capab reactjng Wit ect ed

term nal r8GNAGERIN Gay B9°P|8 tﬁ'@a"l‘r@cqw s’ﬁté’%'@'"pl?%’ﬂ'?%?f?ﬂiﬁ?‘@rﬁﬁm

nodi ficati QQSm{nﬁlﬁfogfomciilﬁi]E Healy Ehinl or ﬁéﬂrﬂeﬁﬁ mﬂzrwemmersaedndmmaucmu#@an@ gt ain
post - tr ional nodificati er sut the action o

r econbi H’%B’H‘“ &1 '@W”F%&%‘ﬁ'ﬂ)ﬁ%ﬁgé ﬁ‘&&e PGI ut ani nyl and

aspar agi nyI res| dues are frequently post- transl ationally deam dated to the
correspondi e residues
are deam n‘él\}tggeh der ouﬁglﬂ'a?gm F%blc%éégjh@@%o’%%ma'h%ﬁ t%‘? ?’Ztl onal

nodi ficati tﬂwtpndﬁ %GB%&@R&MMQ walegfle frraampmeliagng.gl M%POW"VW“"‘GM

phosphoryl ﬂtdm%R@/R@xs%famo&rue%oefn 381! prededt iRvdnASN efn ﬂhbgseo dgnraeal dues,
met hyl ati on of a-am no groups of Fsme ar gi ni ne, hi sti di ne side

chai ns20 se@s @ "@"OQ'O"Q‘EE‘“*@PQY Q)nWh?”P'Btﬂlﬁ biadingsaqtiyitt i PeteawaemP@&/LHVéPe
Properti esCDWreé‘ionfé@@Ebee% dbve, et Baili CDRCieGRAs bl assd8hted WHBDther Coval ent

ccor di ng POPHES BHREHPRg pBRIIRD sberer i il B 2ot -SHERBR &R (i o

am no aci dsubstastigjlyefibema@oiigimt S, such as i mmunoadhesi ns, and N-term nal
fusions to heterol ogous signal sequences. "Honol ogy” vvith respect to a
native pol ypeptide-and its functional derivative is defined herein as the
per cen2@gelnginother agpesting praseiidonestiomproyidescn GBHERA/EBhuindincnweleenia whigh is

i dent i cal ﬁﬁttﬂ}ﬂe .%Qnémarsﬁfbsamsoés aes%ﬁsémmwarw ah &g m%me@gnée af ter

aligning the sequences and iniroducing gaps, if necessary) to achieve the
maxi mum pededdd (8301 Which 'Sdmrﬂ?ﬁte‘b%%qfﬂ%'ﬁerf@’ tﬁ?l?ﬁ?ﬁﬁ%%‘?*\?éﬁ"ﬁf'é'“

substitutions as part of the sequence identity. Neither NN or Cterm nal

homol ooy IEPRIAE st B8 AP sl ARRedch ORI bt maPE ateo—iatoun

WO 112807 2td3Re pre8ent invention which is a chimeric, a humanised or a fully human monoclonal

antibody.

Examples of a CD45RO/RB binding molecules include chimeric or humanised antibodies
e.g. derived from antibodies as produced by B-cells or hybridomas and or any fragment



PCT/ EP112/ 01l 11 "Am no acid(s)" refer to all naturally occurring
L-a-am no acids, e.g. and including D-am no acids. The am no acids are

i denti fi egolyngissher the well known single-letter or threechrgiphg61420
designations. 5 The term"anm no aci d sequence variant"” refers to nol ecul es
with sonme differences in their am no aci-@-sequences as conpared to a

pol ypepti de according to the present invention, e.g. of a specified
sequence. Am no acid sequence variants of a pol ypeptide according to the

present | WEaLLOR),. By Sha BarPREfhdrt: e REALELIATe ot bi S GortdiPadiBblibly t O

bind to CM4 sti1tutlonal variants are ave at
least one ahisingleghpin antihady gensists ?féh‘b\’/%'@b'&rﬁ%g'%r‘sdﬁﬁf‘@éhhe%aﬁ@)"ﬁl’sphﬁmsnse'rted

inits pl aCébvﬁfeanSbuﬁ&BFa%ﬁﬁde'hﬁlEbr' Lrﬂsuauymhyaﬁ@tdfd&na@ct@edbmtaeldshe present
hese sub titutions be single,

i nvention, ) f f1ed
uhere: onl'y Bt fan A8 FES AR S0HD TBEG LS PG B SLHT HEES T IGREE BE t hey oy
be nul ti$l econstant gart sfahoheavpand light ceirscinddt i$believdtbat theibraall peptidesgacert he

Theerted | niHERIR ipic Eh pAAbB Bhfialredd % bimREa Rl B0, O
in a pol ypegitibady inwdishdhergonstant tegiops efsheavy andight dhains oe szfh agf of ugipe ofigin ed
sequence. | gpRdhatalabe %‘n%'b? bbifi h F%’f{ﬁ“ rl(jht%ﬁb.ﬂs e Rork ﬂmg@gm | ther

t he a-car boxy or a-am no functiona am no acl nal
vari ants ar enigim&ye wmanisgd entwpdmrreea@hem@tﬁe%@ whichihe,iperyariatieregigne or di ng

to the p§esgitirg) %@&tdoﬁ-ﬁ\umﬁn%g%urﬁleﬁ&% Whl@%ll%?ﬂib@fhﬁﬁallyraﬂmV&l%r part, e.g.
Odinarily, deletional varla}éét vin ‘?/‘B 3} t wo_am no aci dﬂzo del et ed
in a parti cthegPstaniregionsrand %E?ﬂsé“’e ar%ﬁcg SR RLIS [RGIRPS @Ffeof hum

pol ynucl eot bmssaquﬁmnsed aﬁt-WdW@é&W&W&Wﬁhe encodi ng
the am no agj e ce of 1B - I ' odi ng the
am no acid §%@8§%§§@%§ﬁﬁfﬁ%"m&%&wg§% gﬁ)@gdl ng the
am no aci d sequence of CDR 3, - TTATATTATCCACTG, encoding the am no acid
sequencgg of LCIIRL 'l;gﬁg@ 1NN é?A%AG
encodi ng th(lél am r?gblgél%qsequence% (%J %‘Iﬁﬁ GGTTTGA
encodi ng_t hamaiihef feamewodeigaions & o ronstint parts of hedjohtendoiesvisehaing; efdugan

pol ypept i deo.?m SefeabiPirbiRewdrk régiéhs drd16.gVddstAtitdan 'RAUSHEES of ﬁoﬂeinﬁm chal n of

ol ypept | demmurieeephinReseb: ke, £.Kig8 2, Y depprmemdst fealh apd FHESH eSS hai n of
grc]:_r;négoacg iPdlbliogn_ealth sdniﬁcq) Natieral Instituierof health. Prefévably t.Ihé 2orsTaE Bart oﬂa?human

a heavyaé hapégvégp?iggﬁg er é’g?' G ﬁ&?ﬁ% ﬁh&n'gj'@lﬁ@%wg%@?&ﬁ%%%c %ﬂl ng t o
the pr esent humarelight olmgin maysBef PBe NOor Aypen 0wk preferablycdf WpseptypeldA anfBSEQ | D

NO: 10, i c@nsﬁ%@EXn m&v @ﬁél@@laﬁoﬁfégbﬁ% I:Qk §FBLI'§ iNes! 4iitout fHERORAY

according to t resent ventl a% 13 'encodi ng a po ypeptl de
of SEQ | D Ngrd/§$DR: @eqaencie@ntts whigh Arespecitigs) oyg)gng grpreferred constant part of a

light chain is a polypeptide of SEQ ID NO: 3 (without the CDR1, CDR2 and CDR3 sequence
25  parts which are specified above).

We also have found a humanised antibody comprising a light chain variable region of amino
acid SEQ ID NO:7 or of amino acid SEQ 1D NO:8, which comprises CDR1', CDR2' and
CDR3' according to the present invention and a heavy chain variable region of SEQ:ID NO:9

30  orof SEQ:ID NO:10, which comprises CDR1, CDR2 and CDR3 according to the present
invention. '



i ncluding CDR1', CDR2' and CDR3' according to the present invention; and -
SEQ I D NO: 14 encoding a polypeptide of SEQID NO:8, i.e. a light chain
vari abl e we®202834 ncl uding CDR1L') CDR2' and CDR3' accordi pgTir@oi/hQ2pr esent
invention. 10 In another aspect the present invention provides isolated
pol ynucl eoti des conpri sing pol ynucl eoti-dms- encodi ng a CD45RO RB bi ndi ng
nol ecul e, e.g. encoding the am no acid sequence of CDRlL, CDR2 and CDR3
according to the present invention andlor, preferably and) pol ynucletides

encoding t hg ﬁmhepas%eétqné&gy&ﬂmem&n%kesa@mﬁamse%mt. bRy onibiRg di ng to the
present invention; 15 | ynucl eot| des conpri si n&@gﬁsgénucl eoti de of

_ SEQ ID NO Bolmaﬂ"i?rof SEPe‘PeN%loyofa%P INPs10a0d @ RolyPe dPINS:Rier ofs:  and
Pol ynucl eot gg@sp §iogr i si ng pol ynucl eoti des encodi ng a pol ypeptide of SEQ ID
NO: 7 or SEQ ID NO:8 and a polypeptide of SEfD ID NO:9 or SEQ ID NO: 10; e.g.
. encoding - a polypeptide of SEQ ID NO:7 and a pol ypeptide of SEQ I D NO: 9,
20 - a pwl ymeqnbihdeaapbctsmnrbﬁbﬁkﬁwéntanqbrcmdpsbwpmpmiseibarcbtbod:?ﬁi@nipﬂsih@: 10, - a

ol Yhent i de” & PBERNEIrNE I ond 8 6l g%%*‘dggfg%@%@ ND: 10: and
Pol ynucl eotr@m@ymhtiﬁrqfssliﬂglw@@laﬁﬁacno oentide obFEQ NO: 11 or of SEQ ID

NO: 12 and a t otide of SEQ ID
NO: 14) pref e?gég?’ﬂé‘ﬁﬁdee& SEiﬁUS)IfIOSEQnJIPpBQpép%gé’ng%(S? !)q]pu;c II(—Z)?Q D NO: 11 and a

pol ynucl eotréléob‘?epgmfl wwg%aneawelvg?m\éﬁebﬁ%wp ‘®BEQ ID NO: 11 and a
pol ynuchgoti de of SEQ I D NO: 14, - a pol ynucl eot| de of SEQ ID NO: 12 and a
pol ynucl eot i de, of 0ol ynuc D NO; 12 .and a
D oo BB SRRl 1 et AL ety Rln R 42

speci fi ed heDBil )CDR2)GDRE: CORTY CPR2Y CORSH ocofeoSE@ D NO:1, SEQ IDNO:2, SEQ ID

| yd if1ed
R or iy RER BEERNCRs, S i NBRY SBA BNSS, Sni N & s Nl oRildeg
and RNA tha@hrectewmﬁ%tanféaldf(pcﬂv)p@ﬂée (san@ens%mgemglu(ﬂmaémcmxgl demiyative of\D
112/ 072882 SMDB%QDE(P@ Shiakdnctidth QerRativg HE) iﬁél&deft%vﬁﬁﬁt%éﬂlﬂ&gtdn@ of Bepdisgent

invention, e.g. a po ynucl eot | de encodl n am no aci d sequence

CDR2, CDR3, SegumAce, apgipssaid fwﬁgna' dgfivaiye @%d"P'EFW'P a@,ﬁeﬁmﬁnﬁbvaz'a"tseba| D
NO: 3, SEQ | Epdiftied sedosed.D NO: 7, SEQ I D NO: 8, SEQ 1D NO: 9 or SEQ 5 | D NO: 10,
respectively, such as a pol ynucl eotide of SEQ ID NO:5, SEQ ID NO:6, SEQ ID
NO: 11, SEQ ID NO: 12, SEQ ID NO:13 or SEQ I D NO: 14) respectively, includes
al | el i ¢ var iRolypsptidet ifeof otherdiserspedifisdrhecainninolides any, peptide ori prateindomgrising

5801 KB oA pLR 1A ey e SonBelg GraMRIES g PR e ©

respect i vel gt theNdermingl egramityang endipg pitheiS-terminahexteemity Rysteratty 18896 i dent ity

';\18 gEQS:Eg |N§é ﬁEaQ)f lﬂl;Sé Seht |n$§@8h i Mo%c{oﬁﬁ@nhﬁbdyomﬂse p‘?ﬁ@rétﬂs NGhifmerieEQ | D
: 8, or ectiv
functi onal Pﬁaf}%%%el"a? '%aé’l %‘Fé‘g["\%ﬂgm Fﬂ'}{'bg‘gf gh?h ?W'ﬁ?ﬁggogerl vative

havi ng at | gefted)eidviobomad bntggody\mah ofSinQy hdd indluda furfbief mutatidons: idtrodbbéd ihfo the: 3,

SEQ 11D 40: 4 Sk Bgordlt e Mooy SR NO: S or SEQ 1D RD: 10,

respectivel unctrona € including 15 coval ent
m)dlflcatlons of SEQID NO:1, SEQID N0:2, SEQID N0:3, SEQID N0:4) SEQ ID

NO: 7) SEQ I R ii¥tidhal &EQail\Q &‘Q polypéptiab-&s hgd%ré@mclﬁ&%nﬁﬁlbie&ﬁé Mawﬁ‘g Q sai d

functional derjvative including amno acid uence variants of SEQ ID

NO: 1, SEQ | Araliiptivy b'QE@C?'BCNGV@ cogargn with mp%vpe tp thengresent iayantioigo: 8, SEQ

| D NO: 9 or hinfdd the BBtk bih@ fED45ROCANG CE4ERB. A fdictbrdDdéyative ifdhidesD NO: 6, SEQ

D No: 1;}30 SFra%*&'a:r)\tsl\Qﬁdl pzéptigeEglallo%s of a polpypeptide according to the present invention.
Fragments comprise regions within the sequence of a polypeptide according to the present
invention, e.g. of a specified sequence. The term "derivative” is used to define amino acid
sequence variants, and covalent modifications of a polypeptide according to the present

invention. e.g. of a specified sequence. The functional derivatives of a polypeptide according



. the present

20 NO: 13 or SEQ ID NO: 14, respectively includes a sequence, which as a
result of the redundancy (degeneracy) of the genetic code, al so encodes a
pol ypept iwe 0967:85Q | D NO: 1, SEQ ID NO: 2, SEQ I D NO: 3, SEQpLP M /dhi205EQ | D
NO: 7, SEQ ID NO:8, SEQ ID NO:9 or SEQ ID NO: 10, respectively, or encodes a
pol ypeptide with an am no acid sequence.yphich has at | east 80%identity
with the am no acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ 25 1D NO: 3)
SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9 or SEQ I D NO: 10,

t | % b
e sed s bp s efiin b boSHfd oncE: foreltBlytavh Bt dadf BbdlR 644, 00
_ one or norempIgAr T@Umt@gs@h@@'{ﬂﬁ"@ eh’ﬁémgl@ mm%awowﬂomt uct ed,

pl aced undeﬁrew,p&néa%t SoouP 5% a{/ersne@aa@a%%ﬁmgp mn%ieeernslﬁ&aé.méauanc%laffaabl e
host (or ganbés%a or ex%r essi on an ag propriate vector. In another aspect

tids 2a508ding 9 H@é"%?eﬁ'dl“ﬁﬁﬁ‘ @c& PR sRACITie sedteBeRe@nd si ngl e,
heavy ansl/ osubstahtigiytretaiaheabiiity ® bird4b BD4GROING @Dagrep| ecul e according to the
pr esent WO 02/ 072832 PCT/ EP02/01~20 -15 invention; and the use of a

pol ynucl eoti de according to the present invention for the production of a
CD45RQO RB bTimadierny “covalentuhadifcation” dhicludes modlfmtnmsas‘emolybquelatabmndlhg/to the

r econbi nant g:é)ég, I

accordi ng, %@Qﬂg’r\{gﬁggou 1 ngtpg%'éy%qk&%eggs} c ven@%’ﬁgﬁ”?m er with the
i nf or mat i onPRlelAreRLG Qﬁé%prﬁte"@cgwqueﬂvﬁtlzh@ aummsa@éoaﬁtermoaﬁpwwe@tmj

sequencep of sdquBndd PaHdVRsH ﬁéﬂs&h@r’ial mameéi.bﬁs rcaame.&%&m@ﬂbmmba& dg. 604 i de
sequences encodlng t hese re A net hod_for constructing a vari abl e

domai n geneSReSifigd §equgpcs, s e “H* Fhiitybied to (EPASREY 209, COASRB BYrossiinkiNgrar i zed
as fol | ows: Cévambmogificatidhggrearadifionsily intbdized &9 reaanng)ttarg@tem%mm ackhbigvey

f be cl d di d
yper var | abMh FuBafls et et el dHEslens SR el ek BB A Bl
hyper var i abtesidnesy or byhkareaseing amashanismof ok etransiatiordibn odificetine thet fGMRonms settes
are preparegd, ye bRt ﬂéét%elﬁsc Fzgﬁé}iu'u &kt Eu%nédél@ Q%d%gnoﬁg%e thé sl Bf aas

specified herein ese casset are provi s SO
t hey can beathiOg&f @GO'ablﬂ?ﬂ}ﬁéftlcﬁH%O"!L@e 6¥Pf%§SGé§P|VI@QPﬂﬂ¢ éiw,iammul ami appareginidr i gi n.

Pol ynucl eot redraaeseé}e%hnau@ baglt@ngminanmbhlmadqs tH@dbrraép%Hdlh§ gmra%%ﬁdi
according' to, g% anal e?%a % met hod as . conventi ona

pol ynucl eot F%Pé'mé{(f Fugs ygternative) “Eﬁséé%"t‘ﬂue? ReStramiRtadindermidhaaddic nay be ¢
onveni ent | ycdrrda:nss‘ Otherghosrttansiationapodifidatiaiscincludetydefationrof wwrieﬂ:ind I¥dihe,

t
method 28" cBieherRSor MR arsRbl o 525E B g Rer ey RIRLPE Brinpas fufe
pronot or ( s-agiap gemsaf@smeohrglglnhmdy\mdde bidg hbainh aeme.gONE. Ondighpen,t s ar e
known e. g. %@’euﬁsr 8t ﬁ&ﬂ?&%&'ﬂécﬁlafﬂ%@éﬂ% W. M&eﬂ’ﬂ{n‘ S?SS 895 Endl é %/” Or
may be found ‘accor ) anal og t0 a net hod as conven nal
i ncl ude cel B6 1§83} Cevalent modifigations e-0alieiudd fysion profeins:nemprising a pplweaptidec

present i nvgaok tartﬁa/gud@em merﬁ.zsﬁr@@faapéma%qma@amﬁhaﬂaﬁ\.re%mnuc' eotide
encodi ng_a C45 bi ndi n%%m) ecu resent 1 nvention)

e accordin
e.g, of eqﬁPéWE%CGé@@a"tBNBh imreyneadigsigs. ang N-t e%EQa'lef“Nl? g pefgrologpws signalp: 18.
30 I n anot hegqueaqeect the present invention provides - An expression system
conprising a polynucl eotide according to the present invention wherein said
expression systemor part thereof is capable of producing a C45RO RB

bi ndi ng nol diumalogytwith tespest taa dative pelpaptide anditsfunclional viervativels defined heesin on

332//85 ?5"882 Pa¢ thelpBRERREe bfarihé 868 tesidle SintEMbidae S ehGstce Bk bre identiésPwith

the residues of a corresponding native polypeptide, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent homology, and not
considering any conservative substitutions as part of the sequence identity. Neither N- or C-
terminal extensions nor insertions shall be construed as reducing identity or homology.
Methods and computer programs for the alignment are well known.



-16 PCT/ EPU2/ Ul~20 and - An isolated host cell which conprises an
expression system as defined above. W have further found that a CD45RO RB
bi ndi ng RPHesHIR3According ~to the present , 5 invention pahigpidnRsg mary

al | oi mmune responses in a dose-dependent fashion as determfined . .. by in
vitro MLR The results indicate that theqgells which had been all oactivated
in the presence of a CD45RA RB bi ndi ng nol ecul e according to the present
invention are inpaired in their responses to alloantigen. This confirnms the

| nvent i on o AR R Bct o Re Y SoclioBire 6 B €0 e riiSng FFEREh

. modul at e t haxids. Thenarhinoacidé arecdetitifiedby eithhetht wett knaymedingte-lefterrdr ittese-lafterT cel | s

derived fro R goq‘rlnary M.R were further studied in restinulation
experinments | secondary M.R, using specific stinulator cells or
. third-party stinulators to assess the specificity of the observed

functional A gm amiNeadld¥eqdeftd\thibPeteféb & ﬁ@lbblﬁegﬁfﬂ SRt diffenceE intRéiy MRs
in which a CD45RQ RB bi ndi ng nol ecul e accordin resent invention is

present, vve‘i‘"@'"? Apd spaenees ?ﬁw"‘l"ﬂ’éf‘-’r“ 9 giPojypsptide a ‘@é‘b’?ﬁm@ “P‘gp@ﬁﬂj‘é@éi%ﬁt‘ Pt i mal -
sti nul at i onofs dd@cnﬁ@ceanfuemesnnimla@tdqureqa@icbSaruaaﬁddsf@mlypbdstmbacmnmm tagt i body

dded to th d t ficit
Gemonst r at oSy FoRmolet 1 BPoieH FabRa s folg pR iR RO,
nol ecul e ac@MﬁRm@ubstntuﬁwalpnaearﬁsmrattmserlhatdxaveatIeas!;pmﬂmn@amtds;dueo

t I ' .
cxpor mht ooy P TUHBER S0 ol s ncifh bk pbOR Qi pe bl B4 Bpoptie
indicate t h@&coldiﬂs te &ha presant tMentian maﬁaapwf&étseww Thegspaubriityioms tmarydaeng

mol ecul e acﬁﬁqléi'vﬂﬁré &hly Bﬁ'e éﬁﬁiﬁé 868 irl thY RididcB h§§ SeéWth%iﬁ@tQ@'b?'tﬁé? ma%/
tol erant, he original alloantigen. Further |ochog| cal activities are

descri bed |W”€R‘5dﬂ?5‘ée WO ¢f,1RQre amingatidgayphrensybsittuted i the same PPIETYS er at i on
in cells prpsérieat estianistdie moemﬁﬂi?giﬂdgﬁ rddre Bimindiaews i mgﬂwm@my ﬁujmntteht he
present invention_ci y e es at
Preat ekt - o P sFBialf poBcEribfibn (b FNRRERR SReeriadig A Plesb i alliFoe !
accor di ng tof & $pecifiecesespuenéen iramediataly iadjdoent $0 an anving ecid ineand eonaected toleltdexed

t he reduced,proli | i

5RO RE. bR e B huteTIRADRA BrStB Ik Sl i€ Dbl el Y o .
i mpai r ement wihf org aradre poninotacisis in andymem;@%ac@ordmltb thevpsessntibvestiony ergespand t o
ex0genous | gderifilg bé‘tﬂJe &, réifo P%:dﬁrﬂﬁgede%%ha‘i vidhtd WAl ﬂé\/eadh%rogwo %rnlﬁél cids
unresponsi ve state. e specificit hi's response was shown

abi | i t y20f %ﬁ’@%'"ﬁ%’i’%’éﬁ’\?\?&'% ‘Jtmgﬁ@% bi ndi ng nol ecul e accor d| ng to the
present invention to proli ferate normal ly to unrel ated donor cells to the
| evel of thﬁ/ nt.r ol S?I?{-:e LS WO 02/%{172832 PCT/ EPI >2/ 111~211 -17
1n addition ngé’r'laﬁﬁm“é' J?'a‘f"ée? Hgtsegd{agc%ﬁ ding of a CD45RAO RB bi ndi ng
nmol ecul e acc@GEICAG TCAGARCATT ESSIRCAABGCATACAS TG, eGidMiiBChaandinCadis Bejuenye of

i nhibit the ggRYry responses of peripheral blood nononuclear cells (PBM)

from i muni zed donors to ecific recall antigen. Binding of a CD45RO RB
bl nd ngBhol SEUFH GRAAR HEHT G5 TGRS spraisbe AmeRcsRasnes SCaIR R0 and CDAGRS

thus is al SDA@MmTAmamG@bchﬁcmewmonmgwanﬁsama Seqhsdbrcrios, The
ability of ordin e present invention

aCch nol ecul e ac
to inhibit rE%Wﬁ%E?&‘E&eP‘% dingth arainp Acidggtien %?ﬁqE?ﬁ‘anl zed donors
indicate t hatTmmmN'iR@T BRTEGGTACTGAGTACAATGAGAAGTTICANAGGCABEentbding Nt

i nvention |s ? g%??eaong %ilul ate the activation of menory T cells.
E.g. these da'I ate tnat a 5RO RB bi ndi ng nol ecul e 10 according to
t he pred8@nt AGGéﬁCMﬁTG@Ca@@WM%@QT&%QNIEQWQaallmmoubﬁﬂqvwe&hGDBa't| vat ed
T cells is aééé uﬁﬂld@éhﬂo%s atﬂbﬁlgéptfdu%ﬁétéﬂﬁ) NCB S Uid. e atibbié F%tbﬁtdfﬁﬂgﬁf T

- cell anergy. This ortant in treatment of ~“ongolng i nmmune
responses tocm‘lféﬁt'!‘%b?f‘ém@mg tameeﬁrﬁ%ﬁb'"w%osm bly to alioantig ens as
seen in aut osEQWDNOI6 aﬁ@amga@wpeptw ofBHQADIND12,G.¢l Bk ¥8idbRI TegiBN 6F tHe HERFES,

" such as psor|a3| se, where nmenory responses play
TS AL ARG 1R eReob MIRE 11 o bl

a 15 rol e i nciay It is believed to be an
inportant feature in a dlsease si tuation) such as in autoi mune di seases in
whi ch nenory responses to autoantigens nay play a major role for the

di sease mai ntenance. W have al so found that a CD45RO RB bi ndi ng nol ecul e
according to the present invention 20 nmay nodul ate T cell proliferative
responses in a mxed | ynphocyte response (MR) in vivo, i.e. a CD45RO RB

bi ndi ng nol ecul e according to the present invention was found to have
corresponding inhibitory properties in vivo testing. A CD45RO RB bi ndi ng
nol ecul e according to the present invention may thus have 25
|nnunosuppre55|ve and tolerogenlc propertles and may be useful for in vivo

o, o o v o . ..



WO (12/1172R32 -18 PCT/ EP02/ O1-42(1 In another aspect the present invention
provides the use of a CD45RO RB binding nol ecul e according to the present

I nventi onyg%$a7Rkar maceutical, e.g. in the treatment and pgepydabe Of
aut oi nmune di seases, transpl ant rejection, psoriasis) inflammtory bowel

di sease and allerg ies. 5 In another aspggt the present invention provides
a CD45RQO RB bi ndi ng nol ecul e according to the present invention for the
production of a nedi carrent in the treatment and prophylaxis of diseases

i at ed di t . [ asi
o1t ory ERoNOG e angoaprapepLEEa T ARl LfLA ey Qs RebRE G sent
. invention prinslidiesCBRpCDR2asdICDRA Bcendinp ki the prese@dipentdhng a CD45RO RB

o110, LS 6 A 801N B o a0 ks
. phar maceut i dagluditen@OB1 .t CBN2 pad/ CEBApedosding torthénpresent inyentigpt i ve, i ngredi ents,

e.g. other 'MWQ@%‘ %BHIM%D%BIXWH@& §E@hp fd)7, buta At cr@mvahmgrégﬁbn

anti-1CG0S, anti-CD154, antl reconbi nant proteins such a but not

confined t o ipeding GDREDEBRY and GRRP' pesording to tB?P’P?ﬁ%WM?HS'BU-Iaé‘E’ory com pounds
such as, butsF@ip ROMH4 @ﬁdah@awgbaﬁ.a@w SEAID NOYE, 26, a IgA:hairARABME tegionm K506,

L e gk Rl BB P s by BB I Bhser LT

W th aut oi mmune di seases, transplant rejection, psoriasis, inflanmmtory

bovel eaﬁ\eangﬁ't? Qéﬁg?tr b gﬁesgﬁ%lﬁdnrﬁo |£HI¥écFﬁdlﬂﬂcI58 dés ?Hﬁbr i n need

of such r eat nen I ve -anoun 5F\_>O’ RB
bi ndi ng nol demueleetwéB@Q@&@CDWQ/BBWWOIBWMQ ercodiag dhe arping peid f or m of

a phar maceug a.kceco@@m' chR aﬂﬁgflﬁl'@d&%rﬁf?ng%‘%e@?e%%ﬁﬂﬁvehﬁdfﬁﬂﬁﬁ?rbrefé#ﬁb@" muine

di seases to e treated With ng nol ecule o present invention
further i ncinfdeolypmigletidessencgging F’}'Pl%"@’ép acid sequengecf GRR1a | #MdCDR3t 0i mune

thyroditis, aé%ﬂiﬁ@&o@iesﬁéﬁi‘ut ing6htiolghdl and type || diabetes, nultiple
scler03|

aut oi e 8&&?%@9&'@5 Hﬁ?ﬁ%ﬁ %gﬁ'ga ; *ﬁj ?%Of%fél}g[?eg?a%?d&%rg%{ef hyerrg’dgr mca)lrgan

and tissue pdlyrageatide ISEIENNQr&ifandr ej ection and graft-versus-host disease

(GVHD) . i N
be or et ul PVilkiohdded aiezidia polphlckbmes shody £pdtiichdd of $2d PRSIy P 8=l
shoul d not , IlhN@Band, GMP@quf@E@ IRNO: QrwﬁﬁﬂthN%%@eq:aénQﬁd"lghe i nvent i on.
In the fol O¥bBigpeptide of SEQ ID NO:7 and a polypeptide of SEQ ID NO:8,

20 - a polypeptide of SEQ ID NO:7 and a polypeptide of SEQ ID NO:10,
- a polypeptide of SEQ ID NO:8 and a polypeptide of SEQ ID NO:9, or
- a polypeptide of SEQ ID NO:8 and a polypeptide of SEQ ID NO:10; and
Polynucleotides comprising a polynucleotide of SEQ ID NO:11 or of SEQ ID NO:12 and a
polynucleotide of SEQ ID NO:13 or a polynucleotide of SEQ ID NO:14, preferably

25 comprising '
- a polynucleotide of SEQ ID NO:11 and a polynucleotide of SEQ ID NO:13,
- a polynucleotide of SEQ ID NO:11 and a polynucleotide of SEQ ID NO:14,
- a polynucleotide of SEQ ID NO:12 and a polynucleotide of SEQ ID NO:13, or
- a polynucleotide of SEQ ID NO:12 and a polynucleotide of SEQ ID NO:14.

30
“Polynucleotide®, if not otherwise specified herein, includes any polyribonucleotide or
polydeoxyribonucleotide, which may be unmodified RNA or DNA, or modified RNA or DNA,
including without limitation single and double stranded RNA, and RNA that is a mixture of
single- and double-stranded regions.



exanples all tenperatures are in degree Celsius. The "candi date mAb" or
"chinmeric antibody"” is a CD45RO RB bi ndi ng nol ecul e according to the
present iwgenhi®em conprising |ight chain of SEQ I D NO: 3 apdrhesyyi4shai n of
SEQ ID 10 NO:4. The folly ELISA FACS 15 FITC FBS GvHD HCW | gE 20 |1 gG PBS
PCR xGVHD (w ng abbrevi ations are used:.guynme |inked i nmuno-sorbant assay
fluorescence activated cell sorting fluorescein isothiocyanate foetal

bovi ne serum graft-vs-host disease human cytonegal ovirus pronoter

i mmunogl obul i n i sotype E i munogl obulin isotype G phosphate-buffered saline
pol ymeri se chain reaction xeno-graft-vs-host disease 25 WO 02/ 072832 - 20
Examal e 1: M¢lmp&omworﬂmmmw®en@amﬁ@e e(dva RplyRECIEoHE® encoding M Cel | s 5

Bl ood sanpl g5, k1, CBRE BIDRA CbRW&DﬁQ’“@bﬁa' oP@frs;;dﬂﬁmb 1bb@9d
nononucl ear ce are 'isol ate ﬁ ation _over Fic Hypaque
. (Phar maci a 'PRYS): 2.f$ kb SFAP NQ&@%SRX@ é'Op%ﬁE;% MP:8pPBBID NQs¢) Rb%@r esis

.or buffy captno:1e tr@sp'é&ﬁl)éﬂ Slched alpoiaucidbtide BNSBQWD NGL:F SBOBD NO:6nSEQTB MR

[ ts t [ fter. th
e e o e QNG B AR F s At T b bl &5 Bl it 5 ¢, o
10 FBI\/C b%/ vasiantg) thefaof amd/ﬁlﬁeaﬁ;unmm}miﬁs @@mlu)jm@zalpolynmoﬁdq)hat Egemidizeatgdwc
cont am nat i . are
used as si rrtﬁga cgérokng%?%@eé%%@’rﬂ% I a {bolﬂb% %E/%TD@S %‘E‘Hﬁr@&@ CcH4 T
cel s are USEQIRNOIIr SECHIBMNRY 4 cresnestivaly; RigRenaoding & palyeepsidebayiegiatieash
differepy d&fd@@fdér;gﬂosééd'\ﬁ REYY, sﬁé’ IbSNo: @OéfEQTD ﬂ@'é BEQ/1D o éEG@bWﬁo fegative

15 sel ection using anti - CD E;é é anti - nouse ?
Dynabeads, $FRiR &1359496%19@'3 i N@ﬁ%ﬂ%%?&gt"’qyne ddBflvdinga fmefienebs
Dynabeads adefivatv8df sdid polypepiide R4t sdid fmlclishal defieative hbding bit Ieast 65 domorgfl yzed

the el 5 oHasreld tas SreuboR SERTENGEE SetEihou Shaf B ael T, ¥ ©
suppl ement eldO8, SEQ1D NI: 9 oS EQ 2 BIO: 10 resdedti®8y, exe rsaidifurictional denvatitedngiedimp and L
20 gl ut 3m NG alent modifications of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:7, SEQ ID NO:8, SEQ 1D NO:9 or SEQ ID NO:10, respectively, e.g. said functional
derivative including amino acid sequence variants of SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9 or SEQ ID NO:10,
respectively; e.g. a SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:11, SEQ ID NO:12, SEQ ID
20 NO:13 or SEQ ID NO: 14, respectively includes a sequence, which as a result of the
redundancy (degeneracy) of the genetic code, also encodes a polypeptide of SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9 or
SEQ ID NO:10, respectively, or encodes a polypeptide with an amino acid sequence which
has at least 80% identity with the amino acid sequence of SEQ ID NO:1, SEQ ID NO:2, SEQ
25 ID NO:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9 or SEQ ID NO:10,
respectively.

A CD45RO/RB binding molecule, e.g. which is a chimeric or humanised antibody, may be

produced by recombinant DNA techniques. Thus, one or more DNA molecules encoding the
30 CD45RO/RB méy be constructed, placed under appropriate control sequences and

transferred into a suitable host (organism) for expression by an appropriate vector.

In another aspect the present invention provides a polynucleotide which encodes a single,
heavy and/or a light chain of a CD45R0O/RB binding molecule according to the present




Reagenfs The chineric anti-CD45RO RB mAb "candi date mAb" and an i sotype

mat ched control chinmeric antibody is al so generated. Muse (Human) control

1 gG ant ivwedyoaReci fic for KLH 25 (keyhol e |'inpet henocyapcf)ep®iion420

reconbi nant human IL-10 is purchased from BD Pharm ngen (San D ego, CA).
Anti - human CD154 mAb 5c¢8 is according toigederman et al 1992. Prinmary M xed
| ymphocyte response (MLR) 30 Aliquots of 1 x 105 PBMC or 5 X 104 of CD3' or
CD4+ cells are mixed with 1 x 105 irradiated PBI\/C or 5 x 104 T

cel | s- depl q{-ﬁaﬂtn&rr a ﬁglhg dﬁg o??& I@{Jckf ﬁM:aécgrdgrﬁ lnv«%lrtloﬁ Eo Eﬁé rrAbCUl ture

pl ates (Costa rese ca

. absence of Pseduction ef gD Pﬁrﬁm’ﬂflﬂ m@?@(ﬂ? mplidmgﬁeme msegb@ver&m PY nouse | g
or goat antjesdmbiddnt hdasdeci fic for WO 112/072832 -21 PCT/EP02/01 20 Fc
portion (Jackson |InmunoResearch, West G ove, PA) is added at 10 Nglm in

. addition to the candidate mAb To ensure optimal in vitro cross-|inking of
the target ADH3SROIRBBINESy mbleeuldnmey e oblalngd aécﬁ)rdlhkj teLg’ edaltgxsus@, @ra fhetloy s at

37C 5% CQZ L 0.S. de h I it h
5y B VROt S B Bl SRR o
sim | ar to drhiosecid esqgientedf th@bwmrvaudnlewvanablheegiMSlanmm@memtldens

Nl U used e el YO s bl Ao R LR LSRR G dos gorer

pl asma; 2) I - mouse IS use S secC
cr oss- | i nki g deserjped ) EP ﬂﬁ%dpfh@ﬂdo'ﬁabbe brigfirguamarizedas | fallows: BGG'G/GHCP@'F@rar y

MR is fgerfgkiage rég’bntd?% RAS ERevel sﬁe‘&ﬂicﬂﬁﬂ%éﬂ@érﬁéd”ﬁb DRA s@&\ﬂéﬁt@' chimeric
119G 10 (10 wg wth a second step reagent, zfragnent of goat

F( ab'
anti - human ?’5‘0@&¥flefffa€‘el‘”(9fk qnd hypery P'dﬁ?'e(’ f@'oﬁfg?' Ridpterpinpd apd Hig PNAsRIeNtSon by
t he "candi dgiceding\the hyﬁeroaiaud ra -eds are rénouedl Dauble stidnbed \dtiat bDchsaL-séneé ation

in the presence of .co S,.ar n TABLE 1 w. TABLE
115" b by P SfpPared N syribsing iy 15 R B Kb Redidtein s SReB g to
t he pr esent hereincfites@ cadletigsoard raBidedwiith sticky @hds so tR&NB)L6anfbellighted at juoctisad 1

CD4#219 6#229
4 210" 0o G Pt Pl il 150, PR EE SHERIT o oo BeP 00
control val may €|P°<be pEpared a@@m@ﬂﬁiﬁﬁ &.gnapplegonsly.de ﬁ@%@dt?ﬁé?%\'%@fﬁﬂ' A nvention

inhibits pr uiedldB 2850r8Mg t& the pRdent|iniMtior Rl prépard Maf ¥6 tasRnieRty bi t ory
effect is deW % i nat |{1r di f ferent, donor sp20 de?l ved CD4' WT cells

and stati stfi"%‘é%"? é’&%ﬁ???‘ﬂ'ﬁ?ﬂae%‘aﬁsﬁﬂlvﬁ?? ron of primary MR by t he

"candi date mMAb" is shown to be dose-dependent in the range of 0.001 and 10

i bi ¢ 7o SR ey oS AL AR, SR efoabusyl 1 %ﬁsr e e
results of ¢amverdiopal pxpaessionl vRctosspe.i mnrls'nusultaglem:qn@tgw@)rarﬂma@cpéeg)onder
cells. Thusheagﬁ/cﬁtfﬁg(ﬁ?a‘\jﬁﬁ cbristiht B_arfseiré Rndwn@dy. QHH%Fe éoddmeraafl, ﬁ%ﬂa%léind

i rradi at ed depl et ed of s as stinulators are mxed in the
presence of ARpropsigiedfigts: are #N?)”" rmanha found agseidipei @ 9analgopysivde agethod 3¢
F(ab') 2f r agseaméntiohal @@ inclideicelculare draransgeRRianifis.s are repeated 3 tines and
percentgg a of proliferation in the presence of a "candidate m Ab" is
cal cul at®éd i n conpari son

In another aspect the present invention provides an expression vector comprising a

polynucleotide encoding a CD45R0O/RB binding molecule according to the present invention,
e.g. of sequence SEQ ID NO:15, SEQ ID NO:16,. SEQ ID NO:17 or SEQ ID NO:18.

30 In another aspect the present invention provides
- An expression system comprising a polynucleotide according to the present invention
wherein said expression system or part thereof is capable of producing a CD45RO/RB
binding molecule according to the present invention, when said expression system or part
thereof is present in a compatible host cell;



WO 02/Ur72832 - 22 PCT/EPO2/ 01 QR0 with the T cell proliferation in the
presence of control Ab. 1CSO value is determned using Oigin (V. 6.00.
The cel | w@hakivity | CSO value is calculated to be 0.87pcdr@pdho1a) (0. 13 +
0.052 Ngl). 5 Exanple 2: Secondary MLR In order to assess whether a
"candi date mAb" induces unresponsivenesgeof CD4+ T cells to specific

al |l oanti gens, secondary MLR is perforned in the absence of any antibodies
after the primary MLC. CD4' " T cells are cultured with irradiated

al | ogenei c él mul ator cells (T cells 10 depleted PBMC) in the presence of
t he indi caf”ed antibody in 96-well culture plates for 10 days (primary MC).
. Then, cel | sAnjssolatest hast callyhighagpanigesodn exprassign sYtppagdefingd28P¥ent to renove
dead cells, washed twice with RPML, and restinulated with the sane

timulator, 3~a part mul ator cells or. |L- |
. cul tured 1 We g ytheh faun et BICOIABREIRA Pioding EisfrstieecratidladRpRERoy pulsi ng

the celks Wvér'ihoﬁ"iﬂﬁ _[p'ﬂ r*@lcirﬁkhuﬁd’ll%sdvo?@és thta doséQdeparident feéhldrﬁaswdtdrmﬁrfed
Speci fi-cal

a u th irr d| at
P b o bty MR A el ikl toakip Barlbution TR R R BlsAIT BB © |
presence Opresdnde. df/ardD45R0O/RB bmdimgdnoimlm anéh’d;ngdmmerpndzsehgmﬂnhdm arerinpaiveld and

F(ab') 2f t = h P,

d(e'ii eran nregﬁbqﬁe'ﬁﬁ??pgg%%g? ‘%é’glﬁt@ﬁﬁa P ﬁ@&m{ﬁgﬂ%@ Jhy Q{Qgﬁgﬁi@ 0[{.}, nglr cells
20 are cul toteedlefaocording dathe presenhevqntwsmt dlfeqlh en thezifactaeallereantive T t hen
the celps ?EIE grﬂo%ﬁk?%themgm H"éd&ﬁ“0+ thPMﬂtﬁﬂpprag\éhéseéftﬁ d%llﬂ @rRed pbhh

specifiC st tor stinmul'ators or in the
absence of thergrimasy N't-BIVYer@fltﬁ'th"fsé'#Ch%q B r"Pﬁt'g‘U!fé'f”é?’Fﬁeﬁ@G"tér'P Wn@ry MEEUYS set

out in TABEgec?f slifValakor &ehResrig G%MafE@@'és&es@Qﬁb)ﬁpeﬁ%l{yfﬂi tHei dbsemed®f try
M_R#21149. 90*#22059. 33*#22758. @ﬁ@ I_fI antIM lw. rent .from control

val ue (p= <8‘"9M‘ahéff%F%%?FVS)f°%"dtt@fhe d frog psi s pWhiche | n

order to tmsnbmm&hdh@mdlemélabaﬂdupg edthé@resémtdmvmﬁordsuprdsentmeregpm@dvess
as a c nseﬂvence yss deri ved

from p hWLPP'%tQa'PépQ{Hq? ﬁ?@&qﬁj%t @%P@g@% oq‘%ﬁl ﬁw ?@g‘?ﬁ%
Addi ti on olthdug theps whs so antitbtyaddesida thesieconda) @ites. B Zpecitity of the
inhibition was demonstrated by the ability of cells treated with a CD45RO/RB binding
molecule according to the present invention to respond normally to stimulator cells from
unrelated third-party donors. Restimulation experiments using T cells derived from primary
20 MLR cultures thus indicate that the cells which had been alloactivated a CD45RO/RB binding
molecule according to the present invention are hyporesponsive, i.e. tolerant, to the original

alloantigen. Further biological activities are described in example 7.

Furthermore we have found that Gell proliferation in cells pre-treated with a CD45RO/RB

25  binding molecule according to'the present invention could be rescued by exogenous IL-2.
This indicates that treatmeft of alloreactive T cells with a CD45RO/RB binding molecule
according to the present invéntiori induces a state of tolerance. Indeed, the reduced
proliferative responses observed in cells treated with a CD45RO/RB binding molecule
according to the present invention, was due to impairement of T cell function, and these

30 cells were able to respond to exogenous IL-2, indicating that these cells are in an anergic,
true unresponsive state. The specificity of this response was shown by the ability of cells
treated with a CD45RO/RB binding molecule according to the present invention to proliferate

normally to unrelated donor cells to the level of the control treated cells.



PCT/ EP112/01. ~211 proliferative responses of the T cells which had been
treated with a "candidate mAb" in primary MLR, to levels simlar to those
observed wg obiyRspr esence of 19gG- control Ab. These data i pgygabBoiihat the
i npai red secondary response in T cells treated with a "candi date mAb" is
due to to functional alteration of the.qgsponder T cells which becone
unresponsive to the 5 specific stinulator cells. Percentage inhibition is
cal cul ated according to the foll ow ng formula: c.p.m with control Ab -

c.p.m wt t I
anal ysi s i gn (ﬁt?b e%@%{ﬁnémpméugétg%a tat y“‘?@g’% ﬁhd‘ég{@e?g'b;nglcgzed by
_ two- way ANcaamrdm rcbthecnrmntmmrttom @.and CD4ERBrreastinibiie mamesy

probabi i tigg, oﬁ&sQﬁ p éﬁheFéP Bféb&‘ﬁfoﬁ&wu%féaﬁcbéﬂé‘ (ﬁBM@mom ifnuRAER JBNEIS kd gpaem@
t-test is used Vi VO ., SUr.Vi v

in SCl D m c’&cqﬁﬁgﬁ' FH@FI!"Q op# 0965’%%43‘1 l?l"dg@ W‘ﬁ?‘@%““iﬁﬂ%ﬂ? Bdhg %ﬁsﬁf‘gl’“’%ﬂt“%d
gog 02$C}Séf;rto ;?@hb'mo (agBWSRB ahus1y alsd eﬂeguvet ihahibiting omemadry yesporises KC3dMbROAGTI ce
. ac- -r = Ml ce
Surtici ent 1 toiit A & RRPIRS odhé fuetebtE odppd B e i upBilor 8 B /)
in >90% oL re¢edl respossesi to tatanus iMBBME feoitt immunized denoshinfiicate tis e a CRATRIRBCI D
mce are L el At f
U Pet Sci o O B HREE theedbit it GbiE 6 fardct chBIIAUBRIAET. 0
nouse or clActivatioe of memoryeT ealis.Ehedhesapiatadndicats thaba CHASR@/RE binding melgsule af t er

PBMC i nj¢ Ctéc@&)ilngtto %Xbré’senﬂﬁ\){en%rﬁﬁ %déﬁmﬁ"@%&oﬁmkﬁi %ndfééo‘ﬁvé Bt solbdted T céiRbs

are del | vered subcut aneousl entratjon of 5
my/ kg body Habigir m°q‘ﬂ%tetmeé’af¥’ﬁ%'ﬂ'ﬂ r@%@'“@ﬂrb'ﬂmm\‘/ﬁe ce@il'la\"e@éfrr:f fig,pro Pﬁ@é"??’o wer e
dfe]?_d. Eval ]lcléﬂlhﬁ&’t@ft infredent f onigdingilmmuidiesparises tor auteantigenstand alksgas dntie
efficacy of a . cC mAb" AV u--PBL
S0 D e e FEAlcrridEntES sooriin BMoutird Bleeh, b(efy dbl ehntolc Bbatolard!s 5
W O 112/ U7288sef 4udhCay fisetiayis] irfladfindtory bowel dlsease. where memory responses play a

15  role in the maintenance of disease state. It is believed to be an important feature in a

disease situation, such as in autoimmune diseases in which memory res ponses to

autoantigens may play a major role for the disease maintenance.

We have also found that a CD45RO/RB binding molecule according to the present invention

20 may modulate T cell proliferative responses in a mixed lymphocyte response (MLR) in vivo,
i.e. a CD45RO/RB binding molecule according to the present invention was found to have
corresponding inhibitory properties in vivo testihg.

A CD45RO/RB binding molecule according to the present invention may thus have

25 immunosuppressive and tolerogenic properties and may be useful for in vivo and ex-vivo
tolerance induction to alloantigens, autoantigens, allergens and bacterial flora antigens, e.g.
a CD45RO/RB binding molecule according to the present invention may be useful in the
treatment and prophylaxis of diseases e.g. including autoimmune diseases, such as, but not
limited to, rheumatoid arthritis, autoimmune thyroditis, Graves disease, type | and type Il

30 diabetes, muitiple sclerosis, systemic lupus erythematosus, Sjogren syndrome, scleroderma,
autoimmune gastritis, glomerulonephritis, transplant rejection, e.g. organ and tissue allograft
and xenograft rejection, graft versus host disease (GVHD), and also psoriasls, inflammatory
bowel disease and allergies.



met hod of survival analysis using the Log-rank test (Mantel nethod) with
the help of the Systat v9.01 software. The nethod of survival analysis is a
non- par angde/e7288st, which not only consider whet her a paptrgphsi4aouse is
stilt alive but also whether if it was sacrificed for reasons irrelevant to
the treatnent/di sease such as the requingnent of performin vitro 5
analysis with its organs/cells. Biopsies of liver, lung, kidney and spl een
are obtained fromdead mce for further evaluation. In addition,

hu- PBL- san I nsf and
thr oughout 1t By ectftaStentvny PRRURTWEgs< Y ORI AdiRar Aty

. their heal tahcmiuag testhelpresentr investionsassa pharh acesticahex g lrgﬁaaaﬁaﬁwdtmmg)wtamsbody
wei ght ver m# : j r Jpise and
10 subsequﬁt§ t‘ﬂ r{eé?cﬁéesaF%gﬁ %ﬁﬁ{eﬁ%}t&@g%ﬁg@gﬁfﬁ%@ bta %gdt%eé sm ce) were
. com par ed L?ﬂ?ﬁ&st he non-paranetric Mann-Wiitney test. Results All

hu- PBL- 8$CID mce treated with nouse mAb controls had infiltrated human

| eukocytes in 15 the lung, liver and spleen and died (414) within ca. 2 to
3 weeks aftie bnﬁtﬂéd aspectisd resenbinadnition proaidéd #ebysmmmmoﬁéulé(@ddﬁing

Cont r ol 1ce | her gst i near__pann .ca.
T0% and moréUiripssent vt B ki oishond Sopstfitbu it oo e d PRPRURIR ot o
mAb" survi \nédlsezlsles)aswcidteﬂmtm:jouappm disgasas, dransfland irgjedion, psoriasist han 4 weeks,
even altho sment was stopped 20 after 3 weeks.

" Candi dat eq%m ate oﬁnseggp?nr?f:%"g@ ed weight in a linear manner, up to ca.
5% w t hjgn 4 weeks. Exanple 4: Expression of antibodies of the i nvention 25
Expressi on of humani sed anti body conprising a SEQ I D NO:7) SEQ- | D NO: 8.
SEQ I D NO: 9n aﬁdith&E@pé@tthré&nEmWrﬁBS bmmmumbmma&mt@éldbmgoéltihntcbmpﬁélﬁgséﬁ d

map shown i Q ted Si. the cor,. i ng
nucl eot i deségﬁgg)z#ﬁé'% l'gtﬁch%z %g?rg é 83533@#%{]@ g%acgboq Vf"gh% gi n
vari abl e r eppephaimaceiticaiEagcéiatie cafjier dmdﬂmnt sed light chain variable region
humv2 (SEQ I D NO: 8), humani sed heavy chain variable region VHE (SEQ ID

NO: 9), or humani sed heavy chain variable region VHQ (SEQ I D NO: 10),

res pect15veI/§'Phamé%'t'@61 |SPRBASItioN maycompaserfuker: 1@ aoke, }ﬂgmﬁi@@t Baet)th@equences

SEQ | D NO Jlmmunbibddiit a?aﬁbodﬁg‘@uél{%é\lgﬂjn?)t cd?lhng:_t@ah@l(ﬂ% %tl-d[ﬂ%@%&ll vely.
WO 02/ 072832 3%T/ EP02/ 01. ~ nstruction of humani sed antib heavy

and 1ight R thﬁc@@g%ﬂ R/‘é‘é't‘%?‘éc ISR "R‘acﬁﬂ%t‘epltﬁfﬁ“@h%(qmé%)pr%
vect ors for(Ches4)| arimmdnbmaduthatofl borh poumtisl esuch as, ot corfined foecytlosidkin & pr essi on

vect or enc f chain of human kappa
i sotype, qu}rQ% 'er‘:e?ftrg ﬁ%#ﬁ%&tﬁ xqueequah'?meh?'dchal n variabl e regi ons
(VLh ar®® VLm) were excised fromthe VLh and VLm cont ai ni ng PCR- Scri pt

cl oni ng veqhahsthérshadtMEpteden Wéﬁtlf)ﬁgtowaés é'ﬁieﬂﬂdﬁlﬂgéttnle ﬁﬁqloﬁﬁﬂgb@ﬂwm { es

gel -purified fragments were then subcl oned I nto

of C21- HGM'%&WS@Q‘B?‘@% with autoimupe diggesas: tRnspiaptdgieatipngpgoriags: delaawmalary i on
of the hu WBdMBdise%@é and fergies ¢drpit¥ing B&RinRierihd td Mﬂj’écﬂﬂ&fee@bf ﬁJch ir@&ﬁ’)enﬁnd

whi ch ori gi ei.ved mM B bor London,
R0 *{ Vaeda, 2elox ropgs 51 ofgele amou o G4ouRE Bngig Hioaule secoripe o e
phenol [25h| qirexfeot mvention,acd. i famcbf atpbaimasputicaltoethpositian accordmg to the present

et ectrocopqg%*&p conpetent Epicurian Coli XL1-Blue strain (Cat. N #200228,
Stratagene). Arter plating on LBl anp agar plates overnight at 37C) each 12
col onies were picked to prepare plasmd DNA froma 3 m culture 15 using

t he Bi oRobofutSimtRe fil&a%.ﬁ@[ﬁ be tTéHtéj Mtlﬁilm hél6culd &fthe ﬁr@@érﬁ‘ wﬁérﬁibﬁiﬁlh@? Vteﬁt ors
as further

for the hunmani e ant i d ons respectively,
descri bed i cq‘t‘f?e @?1? "th% e{j@ﬁﬁ‘?ﬁ}whﬂﬁ%wquﬁt Pitiss Sraygs diseassr s for
VHQ 20 36or typec] andrtyderiLidibbeates, afultiblecscletdgispsystenticiupus orthématosus, Sjogenw se

- approach ] b i

ag g enbl edmﬁs§' é@ﬁ% cccl:%zr)(iif 3 %UtoefTﬁlgﬂgné%trnggsm%geoﬁe ﬁ? EQHSHIWYH%%BWQQ& et al
1993 ( Pr ot eareargang. tlS§%allogltaﬂ and gogeaftirejgctionzand gsaitsrsusddsti digease (GVHD).
- C21- HOW- gamma- 1 expression from which the C21 insert had been renoved

usi ng the same enzynes. A Hindlll/BanH fragnent of PCRScript clone VHQ
contai ning the conplete




25 variabl e region was then subcl oned into expression vector

C21- HOW-gamma- 1 cl eaved with the sanme enzynes. This yielded the final

expressi QPo\eeis: for the humani sed anti body versi on VHQ ptigmesn/@asme- 1

heavy chai n expression vectors for VHE 30 The construction of the final VHE

expression vector encoding for the conpleje humani sed heavy chain of human

gamma-1 i sotype was achieved by directly ligating a Hndlll and WO

(12/072832 - 26 PCTI EP02/01-420 BanH restricted PCR fragment encodi ng

the variable region into the Hndlli and BanH sites of C21- HCW gamma- 1

expressi on vector which was created during construction of the humani sed

anti-1 g anEXAMBLESESC- 21 (Kol bi nger et al 1993) and whi ch was al so

originally received fromM Bendig (MRC Col | aborative Centre, London, UK)
(Maeda et al. 5 1991 ). Transient expression in COS cells The follow ng

. transf ect i ofhgipwanenwillibe mera ills undesstoedipiretarencetesthedoliowing examplesnhngy| |

cul ture g0 gHoalagn), Howbvdd, UGRENRESE limithgansspé bomMe ReagtRAL In(teXolowiaP 1305,

Q agen). The fo réﬁlifferent exgredssi 0 ectors descri bed above are used for

transi ent t?’ii‘ﬂ&#eé itYAPSSptuteg e n degree E‘I‘U&Si on of humani sed anti body, each

of two clones containing heavy chain inserts (VHE or VHQ respectively) are

co-transfected, in s wWt. . ol . i .

aht char ni& isaHigatS Flagk ot lchimeE SRiBl 'S COUSRG [R el BRI ad a1
conbi nat i onthe@reseatduyentien camprising tightehain of SRR O3 and/keavy chair ofiFEG 1)
VHE/ humyg, NHQ hunVl and VHQ hunV2). Before transfection, the plasmds are
| i nearized with the restriction endonucl ease Pvul which cleaves in the

regi on encodi ng the resistance gene for anpicillin. The day before
transfecti ofje fbiiswidd Sbtré¥utiofs b us8d:30 m of fresh culture nedium are seeded

in 150 mmcell culture dishes, Seedjng at this cell density generally
yi el ded 8095HGAY | u&@év"%g“kasff@'ﬁ'w?f%ﬁﬁ@% the day of transfection, four

di f ferent cpAbDSnat ifluomescdnct bctvatedzellisditiayyy and | i ght - chain DNA expressi on
vectors,£15 eac re.di i) a total volume of 900 NI of fresh
medi um Jéthgﬁlt% ser Bp‘rﬁ(’%ﬁge"ghﬂﬁtﬂggﬂnla%s. 180 pl of SuperFect Transfection
Reagent is FB®n ni Yeetaltbowinegemmy with t he DNA solution. The DNA mixture is

i ncubat ed fgyuE0 Mfparls-hXPHisbgaperature to allow conplex formation. Wile
conpl ex for rratlbgn tdgies pﬁgce, the 25 growth mediumis renoved from COS

cel | cul t ur B§MVand heaansyigmeaaladnis r with PBS. 9 ml of fresh culture
medi um (conig@ ni Ng idhRfinbdiShulif oBPé EbI ot i cs) are then added to each reaction
tube co éai pid;g t he tranﬁf eﬁtiogl c&rnpl exes and well m xed. The final

pr epar af? on'8% i mEATUPRIIOPYID EOYPR I ed to each of 4 cultures to be

transf ect edPB8d gerpghoyphatedadferédedadlinecul t ures are then incubated with the DNA
conpl exes f 3 ho Y/ 00 C02, After 30 incubation, the nedium
cont ai ni ng Fpgnsfeg{oﬁlgﬂey%%ﬁgﬁﬁggasc‘éﬁ renoved and replaced with 30 m of
fresh cul t ukeVHRdi yieno-afaftag-hest giggaset r ansf ection) the cul ture supernatants
are harvested. Concentration of culture supernatants WO 02/ 072832

PCT/ EPO%é Ol-4211 -27-.



For ELI SA and FACS anal ysis, the culture supernatants collected from COS
cells transfected with heavy- and |ight- chain plasm ds are concentrated as
fol l ows. W8 oh72832 each supernatant are added to Centri prepc¥iedoii20
Centrifugal Filter Devices (Cat. N 4310, MIIlipore) as described by the
manuf acturer. The Centriprep filters are2gentrifuged for 10 mn 5 at 3000
rpmat roomtenperature. The centrifugation step is then repeated ag ain
with the remaining 20 mM of supernatant using only 5 mn of centrifugation
and supervising the concentration evolution. The internediate 500 NI of
concentrated supernatant is recovered, transferred to new M crocon

_ Centrif ugal Exéinhple: Pimanemixe@dymphocyteiiespongec(Midn) and furt her
concentrated followi ng the manufacturer's protocol. The concentrated
supernatants are 10 centrifuged four tinmes for 24 min at 3000 rpmat room
. tenperatureCelsne tinme for 10 nmin at 6000 rpmand then, three times for 5

mn, al waySpRYPednpies &8 cbidhed HRFERaNRY hidibrEdonbidt PERpherBNBiodd MahonuslbatEelsf
concentrated conditi oneﬂ m ac d: g ingto

m edi, hi eved is 100- | rrespond
a 250 to 30BN SHaRH Y senvoaionG VLT Flr Firante, kB A URopHe ot
4C unti | usgom WPbleGRApiral bivod,askopheresielor buffyl coats avithikdowmbldsdaypeybutr ansf ect ed

cells is sim,larl concent r.at us] rif t, ot ocol
doscri bed alvan P ARERCIESMSIS Groatiielfl bt SR TsEAEY d 4R Sifllal
expressi on tajls BftérShe TadidtioreatAli Gy In the othen experimantsphselle wereedepietédfeom hum an
ant i body, ex i i .
pr ot oco%(0 hagéggﬁ%ggggdo%%ﬁa%\%%&g%ﬁ?e "[}Z%' ﬁ%ﬁn@ﬁ%ﬂg&?@@g?% Fl at
bot t om 96- weslis ard remeved by magrgtie §eld Chpell-dapleteddZBUS arqused perEiTIRAr &ells after
Maxi sorp) apR isfdted. overnight at 4C with 100 NI of goat anti-human |gG
whol e nolecule, Cat. N 11011, Sl at. the final K concentration of 0.5
N/t i 1 PREBMGREPE §eels R d SrlRATS Uprc A ar oS g BRr @A e
g?)nt Ei ni ng ?eﬁgv% gﬂoﬁﬂnffési%t dencts ibd stinkeatorf cells, LB’ Mawlissara pui@ied BY Gegativé .
ockin utfer. (0.5% L0 PBS). Aftar hi e i y
sanpl esqgnds?'ﬁcé'o f"3'H%%&H%Eﬁ@ﬁ%%@?%aﬁ)'l@?%'%ﬂgea%bﬁ‘)?abg%%' Sﬁtg%g%d by
serial 1. 5Djmdbeadt, lQR1O@ynalreads.du kilditiprtantifGH8 Dyrdbeasls and usediterpeily SBATT es or
standard ar gkl ASLAL Bttainba BdinaG24Py PAddiancPPACSCRIH @eBBA DickFihAg od I or
enper at ur fte h I hed

1 hour at room e. I ncubation, the plates are washed 3 tines
with washi nGohGA) and Hirpusiyiet thg selit Pjaineswas i (SHs aresusrendgd in REOBTEI of 30
hor ser adi sh pRaiumx EW&\%& Wi oo HegEhadivdted RESHSbnicAf@, KapRancingiill Lchai n
(Cat. N_A-7164, S| ) diluted at 114000 in blocking buffer. Control wells
recei ved® 108MAMIRE- bl ocki ng buffer or concentrated normal culture medium
After washing, the colorinmetric quantification of bound peroxidase in the
sanpl e and ;{eg %gd wells is perforned, using a TMB Peroxi dase El A
Substrate Ki g?e . N 172-1067, Bio- Ragé%wacc ording to the manufacturer's
i nst ruct i on3he chimedy antPCR4SRIFB mApdcandidaiepipAb’2and| an isghpe raiched contralias e
mxture is afARfc aitbb@PisMsoRRherdRl! MBi (HORERPHRHINGS, aHlbsty spadific FOPKOH
tenperature in the dark. The col ori nﬁt“% rea t‘L(g,n IS stog&g‘%&y addi tion
of 100 RP ofkeyhqlp impst fremocyraing onsegombipart hugam dyLGis ipHrepasef is read at
450 nm usi pgamdindehl(San DlegbsCAAntBhuridvbCR] 543840 5¢Ms abiondRagiio. Leberkian let al
correl ation ﬁ%effi cient of 0.998 for the 1gG standard curve, the follow ng
concentrati3 "are determned fog the four different culture concentrates
(ca. 250-300 fold concentrated): 10 VHEI hunVl supernatant = 8.26 Nglm

VHEI hunV2 s = hunVl supernatant '= 5.3 Nglm

VHQ hunv2 Sﬁ{aﬂi@?ﬁ?l@p@gé@e%};ﬁw o> Exanmpl e, 6: FACS conpetition analysis
(bi ndi ngOaf Aliarats/9f trre0°REMR o3 X 0T of G OEEEﬂa ¢ells areguised with 1 R a0 tiadiled ce |
for f FACS <1':1_ NFENRE & R FFUISElibidesiéted RimRtbdl(Be 8 ihg @BctPell df96wel kulture

sur f ace.

: 0 anal yze the bi.ndi affinity of hunmani se ti hody s rnatants
T Compet i 1 G ErECAMBrEes, Mh B e Brestnsbent e TRokeeemaR pf SRR 55

ref erence arsempexparintants, &' )feagoeentol goat dntitriause hdodgdat anti-ruinaolg sidcifid forouse
~anti body and of chimeric antibody. PEER cell cultures are centrifuged for
10 seconds at 3000 rpmand the mediumis renoved. Cells are resuspended in
FACS buffer (PBS containing 1 % FBS and 0. 1% sodi um azi de) and seeded into
96-wel |l round-bottommcrotitter plate at a cell density of 1 x105 cells
per well. The plate is centrifuged and the supernatant is discarded. For




25 bl ocking studies, 25 N of concentrated untransfected nmedi umor isotype
mat ched control antibody (negative controls), unl abel ed nouse anti body or
chi meri c vaghs/bReys (positive controls) as well as concentrategpsangeionat ant
cont ai ning the various conbi nati ons of hunmani sed anti body (sanples), is
first added in each well at the indicat-ed-.concentrations in the text. After
1 hour of incubation at 4C, PEER cells are washed with 200 NI of FACS 30
buffer by centrifugation. Cells are subsequently incubated for 1 hour at 4C

wi th chi ”erlﬂccpoﬁﬂh'(mﬂyonqmdw%%rdﬁ‘ W%SFGFE% 'Pl)?s'sadxbd Qf 10-Agl ﬁ%ﬁﬁlﬁén f 1(:)86

final concentration of I'm, Cells are was eg resuspended in
., NI of FACS thﬁjﬁ’@!daf?dﬂf‘%THPPﬂ"‘?W@‘%" WropEPeR-liKing 8 Yhﬁéa’%@fisd]‘? ?ﬁ}&esgatl ng
of vi abl e cEllnfixedlddfis 6@! dultired PR 4Sri5@RAgs &r37°CMEB% COd and pwlifettion 8yt onet er

. anal ysts. 1 iBiecaTed 2R pabGE YRR wun RO B o T s il o

chinmeri & arﬂthémipelﬁmemharecsmtaemmeaeaibsmhedahomedutammlthm@yowua exeeptions: 1)
super nat antys_ .. | A indirig
s scon w oledrhbaddf EXAOBTERI MR Birila 1 FBS o M rhina el 20
bl ocki ~i i g Agﬂrfremtsettmtyl lgGé5 go/fi)ds eseidtasmmridam@@@ hakmm mmﬁ)@mﬁﬁln@pi ons is 5

epi tope sp epi fope specificity appears to beretained after
t he humani gsgkr{da?or%r@ﬁ(} |§e§§b Exarml e 7: Biological activities, of CD45SRBI RO

bi ndi ng nnl%lmﬁr)eM Rds performpd indhe, arpsenge of tipdcandidriesudt! ansentrabshimensial Ro
bi ndi ngyghi (‘fﬁ’&gﬁw ﬂ;lﬁﬂ @mdxkeee!ﬂg Qte?rré‘a'b"eﬂlt Fidb )ZCf\‘HgHéhﬁ‘éf deEt SRR n@&éée.f.cT

acti vat ed pri uman orts th ferentiation of

cel I s with far Eheartian @0 ngimlk P‘Fﬁcé@fa%@h'él"%bv tr'él"?%""ﬁ?@\i@ﬂ"és ericulaterthiices

apopt osi s f&#rl pRHddRvith th&tell praféralici ih e préafcd be dohtr&ﬁ%@ctés@% BFeSshaivAin Of
subset-specific antlgens and receptors after restinulation. _, 15 CD45RBI RO
bi ndi ng chi TARYEC! belew: ‘body enhances cell death in polyclonally activated T
cells Primary T cells (m xture of CDA+TABIE CD8+ T subsets) were subj ected

br cooncts or M SERR MER LD, el &aiiaie AR ehriibe ARG brekfh iEnion,

Excess ant) bodi eReépbrddrenoved | by Stimaltar(IrRPBMG) 2.| 7- antoufistibitioamyci nj D

(7- AAD) asla _DNA-staind ata dyn L akon- ) by annptgtl S—and—ect-ati-e—aalds—ias
used to nehsure c€11 @ih fol [owi ng #2319GH8i on. THe resul t 838how t hat
activationfof T cgidocpn the presence19tD3laepiRBI RO [bi nding ehoreric

ant| body | nf__7 AAD ’\n(‘lfl\la ﬁol!s t!ﬁﬁ’\ taywn_ fn

day 2 after actlvgé%iﬁi On dai 7, t#?@bFE tqéB'n of 7- AAD 25 %g?tl;/el ceI S
was again BT m [ ar #229 GBD¥M5RB/ RO Bl ndl#ngQQmmplc antji body trsared and

control cuptures—cb4sRBHRG b veh-He) -eht-ere—ahi uuy u\,%odé 683\.1‘”[.“[ ot
treated T cells display a %V?ggj g?ory cell (Treq) [phenotVype.—=.

| ncreased ex$igrificntinditéreiifdm eordrol vahe (Re@801)ve regul atory protein CTLA—4
(CD152) is ~~ marker of Treg cells. Functional suppression of primry and
secondary T cell responses by CD45RB/ RO binding chineric antibody may be
due to the AgansidatemAbmcarding todthe gresens inygaticadrhihitsipsmaeydGiR ascandyd seefler e

activated by,aRhBLERSTHe Qa?a%emmto@rufeeué suasd 6193 % NEfouldiRSEMEBn&IE-
CD45RB/ RO b|n|n chinmeric or_anti-LPS control mAb. The tine WO

021 (172832 desiye ﬁEFG%"s@I‘d&?@s%P@& ficghl: s i ssue, T cells were activated
by anti - CD3THe ighiiBordiasinangMCR by Iﬂ’fee'dandidatéﬂmAb'ﬁs ehawvicte befdosdépaRtd irbthadi ng

chineric antlbod ti-LP J£.0l e of CTLA-4 and

cD25 expr es@"8R%Y @6 aﬁé}'rs& Wﬁ% F@'?dé%ﬁéb@p‘ \Aihg‘r"r:'ﬁ(':"o'ﬁ %ﬁs and CD45RB/ RO

bi ndi ng chi Tiex IO@o fanthe lirdibjtion of ptirary MLEEHY %"cendltws/mAb" isrdgtemingd spmdlacondar y
results of three separate MLR experiments using one donor PBMC as responder cells. Thus,

25 responder CD4" T cells from Donor #229 and #219 and irradiated PBMC depleted of T cells
as stimulators are mixed in the presence of a "candidate mAb" or control chimeric Ab with 10

pg/mi of F(ab’), fragment of goat anti-human Ig. Experiments are repeated 3 times and
percentage of proliferation in the presence of a "candidate mAb" is calculated in comparison



5 stinmulation, indicating a Treg phenotype. Intracellular CTLA-4 expression
is sustained in the presence of CD45RBI RO bi nding chinmeric antibody It has
been repgyhedoist substantial amounts of CTLA-4 can al sopbg/epeyig2o
intracellularly. 10 Therefore, in parallel to surface CTLA-4 stai ning)
intracel lul ar CTLA-4 expression was anal2gzed. Mderate differences between
T cell cultures were seen on day 4 after stinulation. After prolonged
culture, however, high levels of intracellular CTLA-4 were sustained only

in CDA5RB/ WthbhéTﬂbélgprﬁhbﬂﬂéﬁ ﬁ“rl@é"él‘e@?ﬂyd é&%mb mgg vél@é .sld@te@.amba QJ;mJ cell's.

oo tivert vy B00)-Cihe cpliarcarivity 1Ce Vil lpriates Lo BF D7 A aOM ARG  ©

upr egul ated.dﬁa;@trplp.essmn of several surface receptors, such as CD25, CD152
(CTLA-4), CD154 (CD40-Ligand) and others. In contrast, the |evel of

. expression of CD4 or CD8 is thought to stay relatively constant. W

repr odud blExafipleossecoadary MR ong i ncrease of both CD4 and CD8 anti gens on
CD45RB/ RO bi ndi ng chinmeric anti body-treated but not on control Ab-treated T
cells after activation. Ttie emer gence of a CD4/CD8 doubl e-positive T

cel | - popul dojowster tnasaesstwheiher @lieandiglateyeAlinduges urespengyeness oG4 Necallpip:

subset and @@&M@élﬁsh%en%CMamrﬂaﬂptﬁsmﬁ the-g%énc@‘éﬁhﬁ)aﬁtlﬁodiéstéite?the
noderately I ow percent a g[ee of doubl e §/OS i ti ve T~cel f‘lb'{%ontrm cuI tures.

25 ... , ~ PrimangMLe,Ci4 Eeé'ﬁtafﬁcugwﬁﬂ ith read f?tedbi!'f’g%n%ﬁt' iy cels Jiesliss
express{mn déblemﬁﬁ th prdéenge 6hthemidicated iniidlvag yrde-well @fturt phedd for 10 . Treg

| . : | ¢
al pha- cha Eeva mpgc i GF T3 Pl AR soleBGR, oot Frfrynal g 657>
recept or omneffivedezel detis, washest tricaavith RFAM, Relcrestimuatedwittathe same stimulator, 3"

conpar ed~ t t on
T el 5 acti g P EE B 2oy finRbdls e cubire foF SE8Ydna B BroifyBhec

bi ndi nl ~ chﬁmﬂﬁ%lsaﬁﬂmeQ bYPh'élnﬁ mﬂellgwmihthmwdmd@r toplesRI 129 heursefng

chi neri f5 andfxedy- treat ed f cel I s have about ten-fold | ower CD122
expression as s in cong r‘ﬁ}e?lcu tures. This difference may

i ndicate t h%&emf'ﬂ%n@ QQ‘F IEC?"é("j‘Cﬁ ?‘@”’leac‘,"t'tﬂt"éad!ﬁt logeneic stimulatqr cels () Gelissy at e
WO U2/ 0728 3dbplatelf PHIAC t4REn 4rék otiisk dofora)y TR i ;ﬁeseﬁ@ﬂdﬁmﬁgﬂmmf thd"eahdigatat i on

(CDR sequencgs O%Brtg Igp12q£ﬁ%fp%@ ﬁgﬂ#qdfﬁ%qrwzn?di) goat anﬁ‘%umanwo I}nm N }\/IL&]c the

ami no aci d B
Dl LLTQSPAI Lisdifételdi\iSd&ermibédNoiiddyl SRS Ed<oNEBPIMLR) tRSwShoivdsthibatintiator cells

SCSGTOR S| SR AP0 SERTMWRETECTT Eufidfe ARG, R o BuBid O e

am no aci d séquence o
EVQQQS@ELMM&@WMWWHGWMMHWVWW third-party
NEKFKGRATLTARKRRIT 0D BB SIFRSAL YUSBS G AN BEYGGRETRRA N FotchRinFoh b NO: 3
Am no acid sequence of chineric [ight chain

DI LLTQSPAI L%MF@&S%@QI&N &TSI QWQQRTNGSPRLLI RSSSESI SG PSRFSG
SGSGTDFTLSI NSVESEDI ADYYCQQSI\I'I'V\PFTFGSGTM&IE@TVAAPSVFI FPPSDEQLKS

GTASV\CLLN'\ VDPDPE AK\/QOA K\/DMAI-OSCENSOESV T EOD STVl CQT1 T QIKANWVE 20N

KHKVYACEVTHCRSPaRdst FR4ENrege-Daion® " N 4 PO hibiton of 27 R - -
11 29.90°
#3250 50.35
557 58.65°

25  * Significantly different from control value (p=<0.001 determined by t-test, SigmaStat
V.2.03). # p=<0.046

In order to test whether the impaired proliferation Is due to unresponsivess as a
consequence of the treatment with a "candidate mAb", the cells derived from primary MLR
30 are cultured in the presence of IL-2 (50 U/ml). Addition of IL-2 resuits in the rescue of



. ACAAATGGT TaT denia

Am no acid sequence of chineric heavy chain

EVQLQRSGPEL VKPGASVKMSCKASGYTFTNY! | HVWKQEPGQGLEW | GYFNPYNHGTKY 25
NEKFKGRAM:ARER8NTAYMDL SSLTSEDSAI YYCARSGPYAWFDTWGCQGT TVTVSRABEP02/01420
TKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSGALY
SLSSWTVPSSSLGTQTYI CNVNHKPSNTKVDKRVEPKSKTHT CPPCPAPEL L GGPSVFL
FPPKPKDTLM SRTPEVTCWDVSHEDPEVKFNWADGVEVHNAKTKPREEQYNSTYRW
SVLTVLHQ@PW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSREI =MITKNQVS 30

CounHEAL SIS repaRs e kel el e ol el oy

. pol ypept i deprinfan SR tDlv@lsksimilanid Bose at2ered in3he PEFEreErP©P oG, tortrd Ab These

T TTCTOCT CRs LR A rkaid 20 Eita “candidate maL”
GTTTCTCCT cﬁ%%mwmw GA candicalem

cfitheTesprusiecFeplsrwhichrbgsemecinrespgnsive to the
TCCAGGT BTA WWACAGATTTTACTCTTAGCATCAACAGTGTGGA
GTCTGAAGATAT TGCAGATTAT TACTGTCAACAAAGT. TCA
CTCGGGGACCAIzentaga phikiionds ealeyiztpd E@W'ﬁ%ﬁgﬂ% ﬁ %l@"@
pol ypeptide of SEQ !D NO: 2

GAGGT GCAGCT GCAGCAGT CAGGAQ ALGAAG
ATGTCCTGCAAGGCCT CTGGE A S ALY
GGAGCCTGGTCAGGGCCTTGAATGGATTG@AWAWthmTACAATCATG GTACTA 15

AGTA GAAGT TCAAAGGCAGGGCCACACTAACT GCAGACAAATCCTCCAACACA

GCCTACA CCTCAGCAGCCTGACCTCTGAGGACTCTGCGATCTACTACTGTGCAA
GATCAGGACCCﬂTAﬂWBm@K@K 2 BACCGTCTC CTCA 20 SEQ I D

NO: 7 Part Of AdHtR aﬁﬁ ox)mmea DunBétt methad, nn@lwwsgm&mrésurrw

humv2 = DLLLTCSPAT LSLSPGERAT FS (G TSI I RS
(SSESI SG PS gb @ﬁﬂ@?ﬂ?ﬁ%@ﬂﬁﬁs'ﬂ@%%%ﬂ?%%%ﬁ

(SigmaStat V.2.03).

ence encodi ng a

15
Example 3: In vivo survival studies in SCID-mice

Engraftment of hu-PBL in SCID mice

Human peripheral blood mononuclear celis (PBMC) are injected intraperitoneally into SCID
20 mice C.B 17 /GbmsTac-Prkdc®® Lyst" mice (Taconic, Germantown, NY) in an amount

sufficient to induce a lethal xenogeneic graft-versus-host disease (xGvHD) in >90% of the

mice within 4 weeks after cell transfer. Such treated SCID mice are hereinafter designated

as hu-PBL-SCID mice

25  Mab-treatment of hu-PBL-SCID mice
Hu-PBL-SCID mice are treated with a "candidate mAb" or mouse or chimeric isotype
matched mAb controls at day 0, immediately after PBMC injection, at day 3, day 7 and at
weekly intervals thereafter. Mabs are delivered subcutaneously in 100 pl PBS at a final
concentration of 5 mg/kg body weight. The treatment was stopped when all control mice
30 were dead.

Evaluation of treatment resullts
The main criterion to assess the efficacy of a "candidate mAb" in this study was the survival
of the hu-PBL-SCID mice. The significance of the results is evaluated by the statistical



SEQ I D NO: 8 Part of am no acid sequence of humani sed |ight chain designated
hunivl (humivl = VLh) 30 DI LLTQSPAT LSLSPGERAT LSCRASQNI G TSI QAWYQRKP

GQAPRLLI Rpo 90kRkHE PS RFSGSGSGID FTLTI SSLEP EDFAVYYCQQ SNpAPEPH 56T KLEI K
SEQ I D NO: 9 V1' O 02/ 072832 PCT/EP02/111~20 - 33 Part of amno acid
sequence of humani sed heavy chain desi ggyted VHE EVQLVESGAE VKKPGASVKV
SCKASGYTFT NYI | HWKQE PGQGLEW GY FNPYNHGTKY NEKFKGRATL TANKSI STAY
MELSSLRSED TAVYYCARSG 5 PYAWFDTWGQ GITVTVSS SEQ I D NO: 10 Part of amino acid

o AR b B R R

MELSSLRSED SSAWWJA‘RWVWDWW TUYVEIngFsls Is No-prtamesrigkest, which det

' éi %&Mﬁ%@ % % PEB&% |§§@ dh@ i a%o whether |f it was sacrificed for

: aawwﬂammmmmmﬁmwmmmorm in vitro

CCACCCT ST thG Edi @CﬂiIﬁsTéETéf Aek Qg AdAéyT sriTdplebAGie obtdined from
AGTACAATGA CCATCAGCA
GCOCTACAT GA éﬂ& &,‘-‘F&ﬁ@'&d atthe

GATCAGGACC(Hey I CCHetirning (6£F0re behrAGSTErand S NeAGuCIaACEEEEpEINENCas 2 SEQ | D
NO: 12 Nucl egt.i d gbr
N oo s RS %@&%@ﬁ%@%@%@wﬂ g
body weight versus days post-PBMC transfer values obtained from each mouse and
10  subsequently, their slopes (control versus anti-CD45 treated mice) were compared using the
non-parametric Mann-Whitney test.

Resuits :

All hu-PBL-SCID mice treated with mouse mAb controls had infiltrated human leukocytes in
156  the lung, liver and spleen and died (4/4) within ca. 2 to 3 weeks after cell transfer. Death is a

likely consequence of xGvHD. Control mAb-treated mice furthermore lost weight in a linear

manner, ca. 10% and more within 3 weeks.

All hu-PBL-SCID mice treated with a "candidate mAb" survived (4/4) without any apparent

sign of disease more than 4 weeks, even although "candidate mAb"-treatment was stopped
20 after 3 weeks. "Candidate mAb"-treated mice increased weight in a linear manner, up to ca.

5% within 4 weeks.

Example 4: Expression of antibodies of the invention

25 Expression of humanised antibody comprising a SEQ ID NO:7, SEQ ID NO:8, SEQ 1D NO:8,
or SEQ ID NO:10

Expression vectors according to the plasmid map shown in Figures 2 to 5 are constructed,
comprising the corresponding nucleotides encoding the amino acid sequence of humanised

30 light chain variable region humV1 (SEQ ID NO:7), humanised light chain variable region
humV2 (SEQ ID NO:8), humanised heavy chain variable region VHE (SEQ ID NO:9), or
humanised heavy chain variable region VHQ (SEQ ID NO:10), respectively. These
expression vectors have the DNA (nucleotide) sequences SEQ ID NO 15, SEQ ID NO 16,
SEQ ID NO 17, or SEQ ID NO 18, respectively.



GTGTCCTGCAAGGECCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA 30
GGAGCCTGGTCAGGECCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA

AGTACAAT G870 8 SSAAAGCCAGGGCCACACT AACT GCAAACAAAT CCATCAGCALAT/EP02/01420
GCCTACAT GGAGCT CAGCAGCCT GCGCTCTGAGGACAETGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGT TTGACACCT GGGGCCAAGGGACCACGGTCACCGTCTC CTCA W O
112/ (172832 - 34 SEQ | D'NO: 13 Nucl eoti de sequence encodi ng am no acid
sequence SEQ I D NO: 7 PCT/ EP02/01.t20 5

GACATTCTGCTGACCCAGT CTCCAGCCACCCTGT CTCTGAGT CCAGGAGAAAGAGCCA
CTTTCTCCTGCAGGGECCAGT CAGAACATTGGCACAAGCATACAGT GGT ATCAACAAAAA

' TTCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTTACCATCAGCAGTCTGG
AGCCT GAAGATHUIMaBvaepaight Thair exnrgsaicnxeema AqraeEiansER erEXEBTTC 10

. GECCAGGGGACCAAGCTGGAGATCAAA SEQ I D NO: 14 Nucl eot i de seguence encodi.ng, am no

acid sequen'&@r@E@ pg\sm;ctsthggnal expression vector encoding for the complete humanised light
GACAT TCIHCTSRARCE AfaRfah /05, TIONA Tiad fehid ChiddingGhédvampleteight chain variable

EREEIE e e e Y S

TTCCAGGI TTAfetiorsCstratagané)BaAegion) TusinpATh AT BACEATCAGE eHuTiHe fragments were

AWW@M@%&E{%@AW%%W@%@M Spoppgecter

expressi on which ovas HoRRteds1 dusdngbcopsiniction of the humanised anti-IgE antibody TESC-21
10 (Kolbinger et al 1993) and which originally received from M. Bendig (MRC Collaborative

Centre, London, UK) (Maeda et al. 1991). The ligation products were purified by
phenol/chloroform extraction, and electroporated into electrocoporation-competent Epicurian
Coli® XL1-Blue strain (Cat. N° #200228, Stratagene). After plating on LB/amp agar plates
overnight at 37°C, each 12 colonies were picked to prepare plasmid DNA from a 3 ml culture

15  using the BioRobot 9600 (Qiagen). This yielded the light chain expression vectors for the
humanised antibody versions VLh and VLm, respectively, as further described in the
Figures.

Human gamma-1 heavy chain expression vectors for VHQ

20 For the construction of the VHQ expression vector, a step-wise approach was taken. First,
the complete variable region of VHQ was assembled by PCR according to the methology as
described in Kolbinger et al 1993 (Protein Eng. 1993 Nov; 6(8):971-80) and subcloned into -
the C21-HCMV-gamma-1 expression from which the C21 insert had been removed using the
same enzymes. A Hindlli/BamHI fragment of PCRScript clone VHQ containing the complete

25 variable region was then subcloned into expression vector C21-HCMV-gamma-1 cleaved
with the same enzymes. This yielded the final expression vector for the humanised antibody
version VHQ.

Human gamma-1 heavy chain expression vectors for VHE

30 The construction of the final VHE expression vector encoding for the complete humanised
heavy chain of human gamma-1 isotype was achieved by directly ligating a Hindlll and




(Conpl et e DNA Sequence of a humani sed heavy chai n expression vector
conprising 25 SEQ ID NO:12 (VH(~) from 3921-4274) 1 AGCTTTTTGC AAAAGCCTAG
GCCTCCAAAROAMNFRETLCTC ACTACTTCTG 51 GAATAGCTCA GAGGCCGAGGPEEBR62I6I¢ssC
CTCTGCATAA ATAAAAAAAA 101 TTAGTCAGCC ATGGGGCGGA GAATGGECGG AACTGEECGG
AGTTAGEGEC 30 151 GGGATGGEECG GAGTTAGCGG. 86 GGACTATG GTTGCTGACT AATTGAGATG
201 CATGCTTTGC ATACTTCTGC CTGCTGGGGA GCCTGGITGC TGACTAATTG 251 AGATGCATGC
TTTGCATACT TCTGCCTGCT GGGGAGCCTG GGGACTTTCC 301 ACACCCTAAC TGACACACAT

COACACEGT ¢ PR I3 IR g W i

. 401CTGTAAGCSHBAT preatad 1EinpaEnsinEioT 6iGGGC
GCAGOCATGACHEARRCAREE %A@%l %%QT/% T 5G4 CCRATIARACRUBAT T
TACTGAGAG51TGCACCATAT TACCGCACA‘?)Q[ TAC5601CGCATCAGG

. CCCTCTT T ’ . e gcTcac

TCAAAGGOSGT AggHACGGT 70 1TATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGT GAGCAAAAGECT751
CAGCAAAAGGCCAGGAACCGTAA. AAAGECCECGT TGCTGECGI TTTTCCAS01 TAGECTCCGECCCCCCTGACGA
GCATCACAAAAATCGACGCT CAAGT CAGA1085 1 GGTGECGAAACCCGACAGGACTATAAAGATACCAGECGTTT

' SIS GT TCCGACCCTGCCGCTTACCGGATACCT951GTCCGCCTTT
C'I'CCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGC'I’I 001GTAGGTATCTCAGI TCGGTGTAGGTCGI TCG
CTCCAAGCTGGECECTGTGTGLO5I CACGAACCCCCCGT TCAGCCCGACCGECTGCGCCTTATCCGGTAACTATCGLS

1101TCTTGAGT (o oocThinatpEdAoTatherra BOS Callslia 1 8T mErRell GaEATTAGC
AGAGCGAGHT CTAGAAGGAC
AGTATTTGGTAT%-%LCTE Ei%@% GCTGAAGCCAQG'J?% T@AGCTCTTBO?,GATCC
GGCAAACAAACH Wﬂﬁ?ﬂ?ﬂ?@m&@é @é@ﬂ@ﬂé@&@iﬁﬂ@@&%ﬁm
GGATCTCAA QQ'E'BT%IEFI' Q'édflé)ﬂuﬂ'm 4chidPivld S érecoriaifing HeAW(chankert CAGIET TAAGG
GATTT145 1TGGT@?§GAGAT A CCATCTTCACCT CCTTTT TTAALS01AAATGAAGTTTT
AAATCAATCTARNGTATRTEF ’i%ﬁ?%f @%‘ﬁ“ CCTAT
CTCAGCGATCT(EE(D@#T@EIIJGWWTMVQ@&W@‘WWWWWMWW@TAl6
51CGGGA CCGGCTCCAGAT
TTATCA ATCCGCCTCCAT

CCAGTCTATT1 MUWMMP&MA@WWWWA@WW 0185' 1CAAC
GTTGI TGCCAT Lfdohtiis e Py Hlich= %%&%E&éﬂ&% Gelofst: EABT%@@WCGGT TC

CCAACGATCAAGGCGAGT TACATGA 9521 TCGGI CCTCCGA
TCGT2001 TGTEAAR A trrppieetiopr @‘FW@&@“'”W@WG%B&

-36 5 10 15i{502bm3el Eiilirediéhes O3eadihg at this celi density generally yielded 80% confluency

20  after 24 hours. On the day of transfection, four different combinations of linearized heavy-
and light-chain DNA expression vectors (15 g each) are diluted in a total volume of 900 pl
of fresh medium without serum and antibiotics. 180 pl of SuperFect Transfection Reageﬁt is
then mixed thoroughly with the DNA solution. The DNA mixture is incubated for 10 min at
room temperature to allow complex formation. While complex formation takes place, the

25 growth medium is removed from COS cell cultures, and cells are washed once with PBS. 9
mi of fresh culture medium (containing 10% FBS and antibiotics) are then added to each
reaction tube containing the transfection complexes and well mixed. The final preparation is
immediately transferred to each of 4 cultures to be transfected and gently mixed. Cell
cultures are then incubated with the DNA complexes for 3 hours at 37°C and 5% CO2. After

30 incubation, the medium containing transfection complexes is removed and replaced with 30
ml of fresh culture medium. At 48 hr post transfection, the culture supernatants are
harvested.

Concentration of culture supernatants



2051 TGCATAATTC TCTTACTGTC ATGCCATCCG TAAGATGCTT TTCTGTGACT 2101 GGTGAGTACT
CAACCAAGTC ATTCTGAGAA TAGTGTATGC GGCGACCGAG 2151 TTGCTCTTGC CCGGCGTCAA
CACGGGATALO TAGBSHECCCA CATAGCAGAA 2201 CTTTAAAAGT GCTCATCAFET/BRMAAMGCTT
CTTCGGGGCG AAAACTCTCA 2251 AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA
CTCGTGCACC 2301 CAACTGATCT TCAGCATCTT TTAEITTCAC CAGCGTTTCT GGGTGAGCAA 2351
AAACAGGAAG GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA 2401 TGTTGAATAC

TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 2457 GGGTTATTGT CTCATGAGCG
GATACATATT FGMATSAAR FKé Ane it A%ﬁ%ér ﬁé@g T TTCCCC
GAAAAGTGCC ACCTGACGTC 2551 T GAAACCA TT, TTA%RC% %ﬁ AAAAATA
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3701CGCCCCATTGACGCAAAT§SGCGGFA CETGT @é%@%&?ﬂ@é&% 1 TAAGCAGAGCTCGTTTA
GTGAACCGT CAGAT CBOCT GGAGACGCCATCCA380 1 CGCT GTTTTGACCT CCAT AGAAGACACCGGGACCGATC

CAGCCT OOCCARSAhMFET PoRehiiatior/st chmllhMe Rl S B ErL ooy GEROCOCE 3901 TCIC
CCCCGGECGCCCA GCAGCT GGT GGAGT CAGGAGCCGAA39 GCCTGGEGGECTTCAGTGA
AGGTGTCCTGCAAGGCCTCTGGATA4001 CACATTCACTAATTATATTATCCACT GGGT GAAGCAGGAGCCTGGET
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CTGGGGCGAC IRETIAASTDRINES <06 TR FORRCa it andar Wil GO oA\ GSREE TMBAAESESC

- CEGACCCCTG : A GAGGT CAAG
TrCACTGGT SRoT AR SUCRN R Rk e e e ST HOAC 551
CAGTACAACA GCACGTACCG TGTGGICAGC GICCTCACCG TCCTGCACCA 5601 GGACTGECTG
AATGGCAAGG AGTACAAGTG CAAGGTCTCC'AACAAAGCCC 5651 TCCCAGCCCC CATCGAGAAA
ACCATCTCCA AAGCCAAAGG TGGGACCCGT 5701 GGGGTGCGAG GGCCACATGG ACAGAGECCG
GCTCGECCCA CCCTCTGCCC 5751 TGAGAGTGAC CGCTGTACCA ACCTCTGICC CTACAGGGCA
GCCCCGAGAA 5801 CCACAGGTGIT ACACCCTGCC CCCATCCCGG GATGAGCTGA CCAAGAACCA 5851
GGTCAGCCTG ACCTGCCTGG TCAAAGCCTT CTATCCCAGC GACATCGCCG 5901 TGGAGTGGERA
GAGCAATGGEG CAGCCGGAGA ACAACTACAA GACCACGCCT 5951 CCCGIGCTGG ACTCCGACGG
CTCCTTCTTC CTCTACAGCA AGCTCACCGT 6001 GGACAAGAGC AGGTGGECAGC AGGGGAACGT
CTTCTCATGC TCCGTGATGC 6051 ATGAGGCTCT GCACAACCAC TACACGCAGA AGAGCCTCTC
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7001ATTAAAGGCATTCCACCACTGCTCCCATTCATCAGI TCCATAGGT TGGAA7051TCTAAAATACACAAACA
ATTAGAATCAGTAGTTTAACACATTATACACTT7101AP. AAATTTTATATTTACCTTAGAGCTTTAAATCTCTG
TAGGTAGT W &h4HR3CAAT TATGT CACACCACAGAAGT AAGGT TCCT TCACAAAGHI HepliXanGid 720 LAAA
GCGGECCAT CGTGCCTCCCCACT CCTGCAGT TCGEEEECATGGATGCG 251 CGGATAGCCCCTGCTGGTTTCCTG
GATGCCGACGGATTTGCACTGCCGGT 7301 AGAACT CCGEgAGGT CGT CCAGCCT CAGGCAGCAGCTGAACCAAC
TCGCGr 351 AGEEGAT CGAGCCCGEEEGET GGECGAAGAACT CCAGCATGAGATCCCCECG7 401 CTGGAGGAT CAT
CCAGCCGEECGT CCCGGAAAACGAT TCCGAAGCCCAACCLO 7451 TTTCATAGAAGGCGECEGT GGAATCGAAATC

ST AR Nt e AR ST SO ch e

_ TCAGCCCATT demperatoreniadhedaricAtiesaiesmelrisreactiondis sioppeshincegditism of t@8ndaf AMCGGTCCaC
CACAOOCACCI i SR GG ISR GRAAGKABH R EEFep G ATISA TATY o9, OCCCA

AGCAGGCATCGCCAT GGGT CA GATCCTCGCCGT CGGGCA7801 TGOGCGOCTTGA

. TOGGCTGECCHMRER BeS-EXTBIe88h TCTTCGT CCAGATCATCCTGATCGACAAGACCGGCT TCCATCCGAGT
 ACG7901 BECTCGCTCGATGCGATGT TTCGCT TGGT GGT CGAAT GGGCAGGTAGCCG207 951 GATCAAGCGTAT
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CAGCCGATTGS GTGOCCAGT CATAGCCGAATAGCCT CTCCACCCAAGCGGCCGGA8301 GAACCTG
CGTGCAATCCATCTTGT TCAATCATGCGAAACGATCCTCATCC8351 TGTCTCTTGATCAGATCTTGATCCCCTG
CGCCATquT@@ﬁWM CCAGTTTACTTTGCAGGGCTTCCCAACCT TACCAGAGSG
C308451 W GTCCATAAAACCGCCCAGTC8501 TAGCTATCGCCATG
TAAGCCCACT CCAXRYRF 551 TTGOGTTTTCCCTTGTCCAGATAGCCCAGTAGCTG
ACATTCATCCOBRTREGY1 CABEAEanTI 5B GRAGACT GGCT TTCTACGTGTTCCGCTTCCTTTAGCA WO
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GGCTTACCAT CoGidEaBIcAGIEETEHTAYD cPARAGRGFCAGDRETOHTAMAAT T TATCAGC
: MTM@WMX&W@W@WUTTATW@T&A@C

TATT1801AA CGCCAGTTAATAGTTTGCOGL851 CAACGTTGTTGCC
ATTGCTGCAGGCATCGTGGT GTCACGCTCGTCGTTTGLI01 GTATGGCT TCATTCAGCTCOGGT TCCCAACGATC
AAGGCGAGTTACATGAl 951 TCCOCCATGT TGT GCAAAAAAGOGGT TAGCTCCTTCGGTCCTCCGATOGT15200
1 TGTCAGAAGT AAGT TGGOOGCAGT GTTATCACT CATGGT TATGGCAGCAC205 1 TGCATAATTCTCTTACTGTC
ATGCCATCOGTAAGATGCTTTTCTGTGACT2101 GGTGAGTACTCAACCAAGT CATTCTGAGAATAGT GTATGOG
GCGACCGAG| 51 TTGCTCTTGCCOGEOGT CAACACGGGATAATACCGOGCCACATAGCAGAA2201 CTTTAAAA
GTGCTCATCATTGGAAAACGT TCTTCGGGGECGAAAACT CTCA20225 1 AGGAT CTTACCGCT GTTGAGAT CCAGT
TCOGATGTAACCCACT CGTGCACC2301 CAACTGATCTTCAGCATCTTTTACT TTCACCAGOGT TTCTGGGT GAGC
AA2351 AAACAGGAAGGCAAAAT GCCGCAAAAAAGGGAAT AAGGGCGACACGGAAA240 1 TGTTGAATACT CATA
CTCTTCCTTTTTCAATATTATTGAAGCATTTATCA2451 GGGTTATTGTCTCATGAGOGGATACATATTTGAATG
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20 25 30 PCT/EP112/01. 120 2951 ATATAGGTGA CAGACGATAT GAGCCTATAT CGCCGATAGA
GGCGACATCA 3001 AGCTGGCACA TGGECCAATGC ATATCGATCT ATACATTGAA TCAATATTGG 3051
CCATTAGCCGHO A8 CAT TGGTTATATA GCATAAATCA ATATTGGECTA 318¢1/EP#IEN TG
CATACGITGI ATCCATATCA TAATATGTAC ATTIATATTG 3151 GCTCATGICC AACATTACCG
CCATGITGAC ATTGATTATT GACTAGITAT 3201 TAATAGTAAT CAATTACGGG GICATTAGIT
CATAGCCCAT ATATGGAGIT 3251 CCGCGITACA TAACTTACGG TAAATGGECCC GCCTGGCTGA
CCGCCCAACG 3301 ACCCCCECCC ATTGACGICA ATAATGACGT ATGITCCCAT AGIAACGCCA 3351
ATAGGGACTT FROSAINEGARdIEAATAISSEQefeMdEATHIdANGd ETTRIBAICHIOM e34B:ledEhMFECCCA

. SocaccTeos RIS Ww@%w ol s GRERALTHE Gt

TACGT ATTAG H@Kim'mﬁﬁfaﬂﬂﬁbﬂmﬁﬂm@eﬂim ETigaty ROBACTAGATI FQMWB@OGT

GGATAGCGGT GEGAGT 3651
 Trorrrrac chind digtie WWW’ O TG
ACGCAAATGG MWAM%@MSWW retgipadiienthe voanisatiaeTG
AACCGTCAGA et TGGAG ACGCCATCCA 3801 CGCTGTTTTG ACCTCCATAG AAGACACCGG
GACCGATCCA GCCTCCGCAA 3851 GCTTGCCGCC ACCATGGACT GGACCTGGAG GGTGTTCTGC
CTGCTGGCCG 3901 TGGCCCCCGG CGCCCACAGC. GAGGTGCAGC TGGTGGAGTC AGGAGCCGAA 3951
GTGAAAAAGC EXEiEEET B0l oifiddbadivifiés JTET4ERBIRG bikaing Mofeohles001 CACATTCACT
AATTATATTA TCCACTGGGT GAAGCAGGAG CCTGGTCAGG 4051 GCCTTGAATG GATTGGATAT
TTTAATCCTT ACAATCATGG TACTAAGTAC 4101 AATGAGAAGT TCAAAGGCAG GGCCACACTA
ACTGCAACA 1AARISGRIdyAWwedtidve éaeﬁemaanéwmm bihdity Chimeric QREBIdGNén

T A HHTE RO 450 O prerde

GGCAGGCCAG dBtaardiadiT of GOENs MaBGS meg%anmm@mmm
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ATGGCACCAC arsgaceptary affer eestimafati?GGACCA AGGGCCCATC GGTCTTCCCC CTGGCACCCT 45S1
CCTCCAAGAG CACCTCTGGG GGCACAGCGG CCCTGGGCTG CCTGGTCAAG WD 02/ 072832 - 43
5 10 15 20 25 30 PCT/ EP02/ 0142(1 4601 GACTACTTCC CCGAACCGGT GACGGTGICG
TGGAACTCAG CRASREIRC/Aindiag chimerioGmtibpdy enliaees tatdathdT prigopnalyastisatedr
GGACTCTACT ggé%r CCCTCAGCAG CGTGGTGACC GTGCCCTCCA GCAGCTTGGG CACCCAGACC 4751
TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAA 4801 AGTTGGTGAG
AGGCCAGCAC P EceleraidyeeTef Gt @G@Qﬁc@e@swwe@mh@@@@’r@a@v

% GTCTTCT TTEETch@éA
‘ SREHE S vm@m@y 5051
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CTTCCTCAGC A GAACTC CTGGEGEEGGAC CGr GTCTT CCTCTT 5401 "CCAAAACCCA

AGGACACECT ReAHrs\getp ves@gain et in QRISRBARA piading-chimsrie entikaditreaiadandpestrol
ACGAAGACCC difiée6TCAAG TTCAACTGGT 5501 ACGTGGACGG CGTGGAGGTG CATAATGCCA
AGACAAAGCC GOGGGAGGAG 5551 CAGTACAACA GCACGTACCG TGTGGTCAGC GTCCTCACCG
TCCTGCACCA 5601 GGACTGGCTG AATGGCAAGG AGTACAAGTG CAAGGTCTCC AACAAAGCCC 565I

TCCCAGCCCC CBMBRBIROAndihg AhimiéAc arityoli Ao\l contiol AL (e dted T colld i plalrdTr

C

GGCCACATGG ACAGA CCCTCTGCCC 5751 TGAGAGTGAC CGCTGIACCA
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20 25 30 PCT/EPO2/(11-420 6251 GATGGITCTT TCCACGGGTC AGGCCGAGTC TGAGGCCTGA
GIGGCATGAG 6301 ATCTGATATC ATCGATGAAT TCGAGCTCGG TACCCGGGEGA TCGATCCAGA 6351
CATGATAAGHO 1H6ASHCGATG AGTTTGGACA AACCACAACT AGAATGCAGT 64p¢T/@PsiAiPrAAAATG
CTTTATTTGI GAAATTTGIG ATGCTATTGC TTTATTTGIA 6451 ACCATTATAA GCTGCAATAA
ACAAGITAAC AACAACAATT GCATTCATTT 6501 TAHGITTCAG GITCAGEEEG AGGTGTGEGA®
GGTTTTTTAA AGCAAGTAAA 6551 ACCTCTACAA ATGIGGTATG GCTGATTATG ATCTCTAGTC
AAGGCACTAT 6601 ACATCAAATA TTCCTTATTA ACCCCTTTAC AAATTAAAAA GCTAAAGGTA 6651

aacacr ATar PR e i AT AR el Al 1 Gt e e SR OEPI R

 ATAATTTTCTprEeGmEEACCARASRIBIRCCPINTNG GMBFTPC@T“PV@F@G antstRAAqoRte! mARGERARE

AGAGTTCTAT  JACT AAATACAE85 ICASCAL roiels me&xaa.ma@@eeﬁmm
TTGGGGTCTT 6901 _CIACCTTTCT. CIT TTTTT GTAG AATGITGA A 6951
. GOCTCATCAT CRAGRMBOr Ginding Tohimariscgn G R LS A LSRR %@ﬂ

TTCCACCACT sm&@@AﬁjﬁeﬁE%ﬁga%oWTm 7051 TCTAAAATAC ACAAACAATT
AGAATCAGTA GITTAACACA TTATACACTT 7101 P~-AAAATTTTA TATTTACCTT AGAGCTTTAA

ATCTCTGTAG GTAGTTTGTC 7151 CAATTATGTC ACACCACAGA AGTAAGGTTC CTTCACAAAG
ATCCGGGACCm?-%%uW@@@QC& TG ChstainbE TRt Prodend& oEC0Es RBIREGAIRGHE 7251
CGGATAGCCG CTGCTGGTTT CCTGGATGCC GACGGATTTG CACTGCOGGT 7301 AGAACTCOGC
GAGGTCGTCCGH&E@F@WAGCAGCTGAA CCAACTCGOG 7351 AGGGGATCGA GCCCGGGGTG

GCCGAAGAAC HaGAGeA Ted e HratQaiint it Aot SOACTALG AShCHACEEBENCGTECOBGNA

CAGOTT &2 TP eSTOCERF Mo (SR PR DARGIAEACR BN Lo SRIRRRRTE 7551

TCAAGAAGGC a i GANCEEiatSATHEEENCE SO AT TEBCABUESHERASHROONEY |4 aBEASNBEROG
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CCATTTTCCACOZBREROABdInG Shimeacanikohateatehaaobn toumtT GatssAC GAGATCCTCG
CCGTCGGGCA 7801 TGOGCGCCTT GAGECTGGOG AACAGTTCGG CTGECGCGAG CCCCTGATGC 785
TCTTCGTCCA GATCATCCTG ATCGACAAGA COGCCTTCCA TOOGAGTACG  WO.02/ 072832 - 45
PCT/ EPG2/ 0 CD#3RB/RQ (hindigr cbitnsiassantibactysteeptedr Bgetiy dee @pgitive for
CAGGTAGCCG, mgmm ATGCAGCCGC CGCATTGCAT CAGCCATGAT GGATACTTTC 8001
TCGGCAGGAG GA TGACAGGAGA TCCTGOCCOG GCACTTOOCC 8051, CAATAGCACC
CAGTCCCTTC Fabednr shmratoneAhcaliscinduescanhaeteguinte e expipsgiancRinge éere

GCCAGCCACG AL LS ad -4} GEBGHAT OIW%@A@@F%
GTCTTGACAAr%EAGAACCGG 8201 Ses Soi2 X
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TTAGOUCT RBERIERRT EACHEEeb A T s o R e Shelies e

GTCCATAAAA ODBEIBCAGHE- mmemmmwmmwqum@f@@ﬁw
CTCTTTGCGC T TGRS :

5601 CAGCALETTE T LR AR P

CCTGAGTCIJTIGFG&B&D‘)MPfM@@FS@Ed salls igosontrolgyureSt i de sequence of the
expressgon vector HOW-K HuAb- VLI hum V1 20 (Conpl ete DNA Sequence of a

humani sed |i ght chai n expressigh vector c rising SEQ.ID
( humv1=VLh)High B2 sereptor atpharehains bt yary &Rﬁﬁ%ﬂRNgm%ﬁB’Ro

AAAAGCCTCCY C{:CQQT kamm@@mmCT CG GCCTCT GCATAAATAAAAAAZS
101AATTAGT CA!

mam@@%ﬁﬁﬁ@%‘@?@@ﬁwm (tyadorGRRACR IL-2 receptor alpha-chain.
TGGT TGCTGAGRAASJ oA 26 LR R ASUBGHTE TGIOAZ AGNErETIGECRGEMGIGoR Treg cells is not known.

GAWAATZ%WTG i Q%MW&% IL-2 receptor, e.g. cD122,

: Tmmﬁmmmaeswvmmmm@mmm CD45RB/RO binding

(%?A &%@| %@Wﬁﬁ%@@mmem antlbody-treated T

: ACCCAGTCACGEM&BQ@GP@M@W@T@PA@'WM@?&?W Fealsipeare FeRETeAG
WO | 12/ 07 @% dlffé]'@nceprg_ a6 Ot g cells require factors other than IL-2 to proliferate. -
551AGTGCA TACCGCACAGAT GCGTAAGGAGAAAAT. 601-ACCGCATCAGECGCTCTT
CCGCTTCCTCGCTCACTGACTCGCT@@TC@ 51 GTCGT TCGGCT GCGGCGAGCGGTATCAGCTCACTCAAAGG
CGGTAATACGT7 0ZGTTATCCACAGAAT CAGEGGATAACGCAGGAAAGAACAT GT GAGCAAAAGE 751 GCCAGCAA
AAGGCCAGGAACCGTAAAAAGGCCGCGT TGCTGGECGT TTTTC801 CATAGGCT CCGCCCCCCTGACGAGCATCAC
AAAAAT CGACGCT CAAGT CA85 1 GAGGT GGCGAAACCCGACAGGACTATAAAGATACCAGGECGT TTCCCCCT&0
| GAAGCTCCCTCGTGCGCTCTCCTGT TCCGACCCTGCCGCT TACCGGATACISI CTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGECGCTTTCTCATAGCTCACEGL01001 CTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG
CTGGGCTGTGLO5! TGCACGAACCCCCOGT TCAGCCOGACCGCT GCGCCTTATCCGGTAACTAT1101CGTCTTG
AGTCCAACCCGGTAAGACACGACT TATCGCCACT GGCAGCAGCL 151 CACTGGTAACAGGATTAGCAGAGCGAGG
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WO (12/U72832 - 47 PCT/EP112/11 | ~2U 2201AACTTTAAAA GTGCTCATCA

TTGGAAAACGT TCTTCGGGGECGAAAACT CT2251 CAAGGATCTT

ACCGCT GT W) GATBGAGT TCGATGTAACCCACTCGTGCA2301CCCAACTGAT  pCT/EP02/01420

CTTCAGCATCTTTTACT TTCACCAGCGTTTCTGGGTGAGC2351 AAAAACAGGA

AGGCAAAAT GCCGCAAAAAAGGGAAT AAGGGOGACACGGAR240 1 AATGT TGAAT

ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTAT 2451 CAGGGTTATT

GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAA2501 TAAACAAATA

GGGGT TCOGCGCACAT T TCCOOGAAAAGT GCCACCTGACG2551 TCTAAGAAAC

CATTATTATCATGACATTAACCTATAAAAATAGGOGTATC2601ACGAGGCCCT

. TTCGTCTTCA/ERAAIPIBSEHNCOCRGTATT vamiaT (CDR sappasaaiancinvention are

TGTCCGAAA&@%H TGAGATTTCTGTCGCCGACTAA270! ATTCATGTCG

CGCGATAGT TAGAGATGGCGATATT2751 GGAAAAATCG

. ATATTTGAAAATATGGCATATTGAAAATGTCGCCGATGTGR2$0! AGTTTCTGTG

TAACTGA WGTGATTTTTMSSI TACGCGATAT
TTACGGGGGATGGOGATA152901 GACGACTTTG

GTGACTT(IIXR?WMGFM@EE@AAMWP@&EA@NWEQMATAGGT

GACAGACGAT A (RSP AT SV SEEERYS PSS SRS TE IR AT SR LIRS SSESISGIPSRFSG

CATGGCCAATGCATATCGATCTATACATTGAAWW .

CATATTATTCAGSETRATL SIS EFRIAPYX K EA3S] T

TGCATACGTTGTATCCATATCATAATATGTACATTTATAT203151 TGGCTCATGT

CCAACATWCATTGATTATTGACTAGTTSZOlATTAATAGTA

ATCAATT TCATAGOCCATATATGGAG3251 TTCCGCGTTA

CATAACT TACHEZ\6¥ tholanithéeatlll Geqil énie(Bchim R Hebrehin CCCC

A A ) A AT swo oy

CAGTACAT CIDLSSCTSENSAINYCARSGPYAWFDTWGQGTTVTVSS
GACGGTAAAT GECCCACCTGRCATTATGCCCAGTACATGA350! CCTTATGGGA
CTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT3551ATTACCATGG
TGATGCGH TTSERIRNOMATCAAT GGGCGTGGATAGCG3601GTTTGACTCA

CGGCGATTT WAA%B% GNP 3651GITTGITTTG
GCACCAAAA'?% AECAACS?O 1TCCGCCCCAT

TGACGCAAAT CRIEETRSRAILSY BEERYSTSLRASRNIGTSIQUYRGRING SRALLIRSSSESISGIPSRFSG
GCTCGT TTAGT 6AACFEF FASINS PESED (ARG S MIVB B DHERSIKIEIRTVAAPSVFIFPPSDEQLKS
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3851 AAGET TORAKT VSRRV TIRNG COGCCCGCT TGCCGOC390 1 ACCAT GGAGACCCCCGC
CCAGCTGCTGT TCCTGCTGCTGCTGTGRCTGOC395 1 CGACACCACCGGCGACAT TCTGCTGACCCAGTCTCCAG
CCACCCTGTCTC4D0 1 TGAGT CCAGGAGAAAGAGCCACT CTCTCCT GCAGGGCCAGT CAGAACATT5405 1 GGCA
CAAGCATACAGSEQIB NOMACAAAAACCAGGT CAGGCTCCAAGGCT4101 TCTCATAAGGTCTTCTTCTGAGTCT
ATCTCTGGGAT GGGACAGATTTTACTCTTACCATCAGCAGTCT
GGAG4201@%@@@&%#%%%%MTA@TWTT4Z51CACGTTCGGCCAG
GGGACCAAGCTMGZ\Q@&RRG@FEﬂ@ﬂW@@K&SﬁW&WY&@?R@Q@F?N@W@MTC@
GATGACGIWQ&H@&M?MWW@@%@E& ¢

1 CAGAAT GGCTCARAGAGCT ANl L ALy, G
AAACTCAAAACREERSA -‘f-' *%W fF TGCT
GTTTTCTGT 1546868 IMVESSSLSTOMEDOINEGKER (RS, SODKTA o
TGTTACTTAAA [

CGCCATCTGL\TMJ aﬁ%@%@%@%@&@
m4751mmmmmwmmmwme&%ﬁm@$amc

ARCACANRS O ey e st S o ] 2o52A
01 GCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCMQSZA
- CAGGGGAGAGT CBYMHEABHNHXAGKSESESR G CT GCTCCTCAGTTCC5001 AGCCT GACCCCCTCCCATCCTT
TGGCCTCTGACCCTTTTTCCACAGGGGA25505 1 CCTACCCCT AT TGOGGT CCTCCAGCTCATCTTTCACCTCAC
CCOCCTCCT51010CT QT [GGCTTTAATTATGCTAATGT TGGAGGAGAAT GAATAAATAAAGE 151 TGAATCTT
- TGCACCTGT TCCTCATTTAATAATTATTAT5201CTGTTGTTTACCAACTACTCAATTTCTCT
TATAAGGGACT Niybiboifd S6ipitntd €A 6N\ A POPEPHidy SISERY IMNOMAAATCATCCTTCATTCTATTTT
305301 ACCCTATCATCCTCTGCAAGACAGT CCTCCCTCAAACCCACAAGCCTTCT5351 GTCCTCACAGTCCCC
TGGGCCATGGTAGGAGAGACT TGCTTCCTTGT TTT5401 CCCCTCCTCAGCAAGCCCTCATAGTCCTTTTTAAGG
GTGACAGGTCTTAC545] AGTCATATATCCTTTGATTCAATTCCCTGAGAATCAACCAAAGCAAATTT WO
02/ 072632 - 49 5 10 15 20 25 30 PCT/ EP02/ (11-420 5501 TTCAAAAGAA
GAAACCTGCT ATAAAGAGAA TCATTCATTG CAACATGATA 5551 TAAAATAACA ACACAATAAA
AGCAATTAAA TAAACAAACA ATAGGGAAAT 5601 GTTTAAGITC ATCATGGTAC TTAGACTTAA
TGGAATGTCA TGCCTTATTT 5651 ACATTTTTAA ACAGGTACTG AGGGACTCCT GTCTGCCAAG
GGCCGTATTG 5701 AGTACTTTCC ACAACCTAAT TTAATCCACA CTATACTGTG AGATTAAAAA 575|
CATTCATTAA AATGTTGCAA AGGTTCTATA AAGCTGAGAG ACAAATATAT 5801 TCTATAACTC

AN NS A AT 7~~~ A P — p—— . g ] e N NI SN NI NI SN NN A NS oA AN A A RARARAPNT AR 7N/ A-NR AR AT~ - -




WO f12/ 072832 -50 5 10 15 20 25 30 PCT/ EPO2/01. ~20 7151 ATTGCTTTAT

TTGTAACCAT TATAAGCTGC AATAAACAAG TTAACAACAA 7201 CAATTGCATT CATTTTATGT
TTCAGGT Tefo (EA728ACGTG TGCGAGGTTT 7251 TTTAAAGCAA GTAAAACHET/EPEAAMRIGT G
GITATGGCTGA TTATGATCTC 7301 TAGICAAGGEC ACTATACATC AAATATTCCT TATTAACCCC

TTTACAAATT 7351 AAP. AAGCTAA AGGTACACAA.IFTTTGAGCA TAGITATTAA TAGCAGACAC
7401 TCTATGCCTG TGIGGAGTAA GAAAAAACAG TATGITATGA TTATAACTGI 7451 TATGCCTACT

TATAAAGGTT ACAGAATATT TTTCCATAAT TTTCTTGTAT 7501 AGCAGIGCAG CTTTTTCCTT

TGTGGTGTAA ATAGCAAAGC AAGCAAGAGT 7551 TCTATTACTA AACACAGCAT GACTCAAAAA

ACTTAGCAAT TCTGAAGGAA 7601 AGTCCTTGGG GTCTTCTACC TTTCTCTTCT TTTTTGGAGG
_ AGTAGAATGT GAERAT TCERGAGRCAS ACICTASASGS ATRGT RIATE GAGTSSAGGACATACABAGAA

AMACAGGTTT WA@,@&HE@@AM@%@@W@@ﬁ&Aﬂm
TGGAATCTAA TAPAL ICACTACTLTA, (801, ACACATTATA GACTIAMAET

. TTTTATATTT ARAASATRGAGETEEPARREFTE TR MGETEES
ACAGAAGEAA WTWAW%WW

L sl o e

7AW G BAAFCAEIMACTCCAG 8101 CATGAGATCC CCGCGCTGGA
GGATCATCCA GCCGGCGT CC CGGAAAACGA 8151 TTCCGAAGCC CAACCTTTCA TAGAAGECGG
CGGIGGAATC GAAATCTCGT 8201 GATGGECAGGT TGEECGTCGEC TTGGICGEGTC ATTTCGAACC
CCAGAGT CCC SEXDID NXFBCAGAAGA ACTCGTCAAG AAGGCGATAG AAGGCGATGC GCTGCGAATC

AGoAAT Afca LI EE R e G iR atR o PR\ Cac ccaccooeoc

ACAGTCGATG AATCCAGAAA AGCGGCCATT 8451 TTCCACCATG ATATTCGGCA AGCAGGCATC

L Sy e S A S S e s o
TTCGGCTGEC GATCCTCITC GICCAGATCA TCCTGATCGA E&@%
TTCCATCCGA W@@F@@r"é@ﬁ@iﬁ TAGRSATEAET AAEEAEATTAILC BYHE GBS

AGCCGGATCA A$AECAT EERCREEESEITERATEONTTEGAT ASTI TAATCETTXENAY CATCIGTREIAEC

s T @@‘@%W%é@@@%@%@ﬁﬁw o

CGT CGAGCAC GCLTASXGCACCIOAECACCCT GAT BAGATETACTAGTGTECAAT

CTeouT A AR AR R R T TGRS A o Ry

CATAGCCGAA QIBCCTCTCC 900l ACCCAAGCGG CCGGAGAACC TGCGTGCAAT CCATCTTGTT
CAATCATGCG 9051 AAACGATCCT CATCCTGTCT CTTGATCAGA TCTTGATCCC CTGCGCCATC
AGATCCTTGG CGGCAAGAAA GCCATCCAGT TTACTTTGCA GGGCTTCCCA 9151 ACCTTACCAG
AGGGCGRSCC SERMNONAT TCCGGTTCGC TTGCTGTCCA 9201 TAAAACCGCC CAGTCTAGCT
ATCGCCATGT pNHGInhine Gcfd qud s dr Hithdnided TighCdkall ddsighitdd KemVE (RUMILETG
TCCAGATAGC CCAGTAGCTG 9301 ACATTCATCC GGGGTCAGCA CCGTTTCTGC GGACTGGCTT
TCTACGTGTT Y48 CCGCTTCCTT TAGCAGCCCT TGCGCCCTGA GTGCTTGOGG CAGCGTGAAG

7701

8001

8301

8601

910l

SEQ

| D NO: 18 15 Nucl eoti de sequence of the expression vector HCOW-K HuAb VL1

Compr 1! ng S 785 N S GRS ISR AGHH NEABET RS SRSk o1 ©f

25 RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIK

SEQ ID NO:8
Part of amino acid sequence of humanised light chain designated humV1 (humV1 =
VLh)

30
DILLTQSPAT LSLSPGERAT LSCRASQNIG TSIQWYQQKP GQAPRLLIRS SSESISGIPS
RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIK

SEQ ID NO:9



30 1 CTAGCTTTTT GCAAAAGCCT AGGCCTCCAA AAAAGCCTCC TCACTACTTC 51 TGGAATAGCT
CAGAGGCCGA GGCGGCCTCG GOCTCTGCAT AAATAAAAAA 101 AATTAGTCAG CCATGGGGCG
GAGAAT GO0 GofeF00GC GGAGTTAGGG 151 GOGGGATGGG CGGAGT TAGR- SR A
TGGTTGCTGA CTAATTGAGA 201 TGCATGCTTT GCATACTTCT GCCTGCTGGG GAGCCTGGIT
GCTGACTAAT 251 TGAGATGCAT GCTTTGCATA CTT4TGCCTG CTGGGGAGCC TGGGGACTTT 301
CCACACCCTA ACTGACACAC ATTCCACAGC TGCCTCGOGC GTTTCGGTGA 351 TGACGGTGAA
AACCTCTGAC ACATGCAGCT CCCGGAGACG GTCACAGCTT 401 GTCTGTAAGC GGATGCCGGG

ACCCAGT CAC. EHRPLEIRR bt At e o PR RIS M AGACCA

. TTGTACTGAG 551 AGTGCACCAT ATGCGGTGIG AAATACCGCA CAGATGCGTA AGGAGAAAAT 601

. ATAACGCAGG R»

ACCGCATCAG
oA %@%%CW% el

RERGRA/ CEANKWSTBIZVIEUS&IRSZDTMYQKB&PHZI 111420
751@CAWWFDTWG GTTVTVSS
GCOCAGGAACC O A ARG G T GeoGTTTTTC80 1 CATAGECT CCBOCCCCCT GACGAGCATCACAA
AAAT CGACGCT CAAGT CA85 1 GAGGT GGOGAAACCCGACAGGACT AT AAAGATACCAGGCGT TTCCCCCTGI01G
AAGCTCCCT CRESBENOHICT GT TCOGACCCT GCOGCT TACCGGATACS5951 CTGTCCGCCTTTCTCCCTTCGG
GAAGCGTGGCCCTTTCTCATAGCTCACGL 001 CTGTAGGTATCTCAGT TCGGT GTAGGTQGT TCGCTCCAAGCTG
mmmosﬁ%ﬂW&ﬂtﬂb@MMﬁﬂ%ﬂdﬁﬁnolwdTmm

CCAACCCGGTAAGACACGACT TATCGCCACT GGCAGCAGCl 15 lCACT GGT. AACAGGATTAGCAGAGCGAGGT AT

MWWMWWTWWWAAGGATUW@A
@TWTT@M@% GACGCTCAGT GGAACGAAAACTCACGT TAAGGGAT151451TTT
GGTCATGAGA AGATCCTTTTAAATT1501 AAAAATGAAGT TTTAAATCAATCT
AAAGTATATATGAGTAAACTTGGTCT 1551 GACAGT TACCAATGCT TAATCAGT GAGGCACCTATCTCAGCGATC
TGTCT160 WA@TW@UWCGTGTA@ATAACTAC@MG& TACGGGAGGECT
TACCATCT TGATACCGCGAGAC201 701 CCACGCT CACCGGCT CCAGATTTATCAGCAA
TAAACCAtECANIEtentidecsermie nescensadingaming @ridsreomme SEQ 0y NPCGCCT CCATCCAGTCTALS
0l TTAATTGTTGCOGGGAAGCTAGAGTAAGTAGT TCGOCAGT TAATAGT TTG1851 CGCAACGTTGTTGCCATTG
CTGCAGGCATCGngr CGCTQ%&% | ATGGCTTCATTCAGCT CCGGT TOCCAACGATCAAGG
CGAGTTACAT 28 &%&ﬁ% g&m BRAAPASPEIES T T ESHNSGTTGT
MWGMHGWWWMW@@WWMTWH@@N%T@
CATCCGTAA A

CCG2I| 51AGTT J‘ %

GCTCATCAT Twmmﬁﬁwm GCRAGOBBNETTARCGAGCABST TCGA

e e e A e N A A

15 20 25 30CATSAEEASCETAIGCLAGCTAAPAPACRABGRECAMRFCACCACRETCACCHITALTATTG
AAGCATTTAT 248A CAGGGITATT GTCTCATGAG CGGATACATA TTTGAATGTA TTTAGAAAAA 2501
TAAACAAATA GGGGITCCGC GCACATTTCC CCGAAAAGTG CCACCTGACG 2551 TCTAAGAAAC
CATTATTATC ATGACATTAA CCTATAAAAA TAGGCGTATC 2601 ACGAGGCCCT TTCGTCTTCA
AGAATTC25C SEGHTNGEAS TGAATAATAA 2651 AATGTGIGTT TGTCCGAAAT ACGCGITTTG

IO W AT SRS ST
AGTTTCTGIG TAACTGATAT CGCCATTTTT CCAAAAGIGA TTT;I'TGGGCA 2851 TACGCGATAT
S R A S e
ATCGCCGATA GAGTCCAGRAARRIIC IGIRGATAGACATA CACTAARTATATAPALCALT GOGTIGEXGTS

AATCAATA] T é@ib@@éﬁ&ﬁé&@&ﬁlﬂ&&ﬁé@ﬁﬁﬁﬁ%@@ﬁm @Rﬁ“&éﬂ@ﬁ@ 3101
TATTGGCCAT TGCATACGIT Gl * CATAATATGL ACATTTATAT 3151 TGGCTCA

- CCAACATTAC éﬁﬁéﬁ*‘f‘éﬁ‘?é&eﬁ%@ﬁ i CEASKSAACAGHARLT, Eﬁ%ﬁ%&%ﬁ&lﬁ%@é
GGGT CATTAG GCCANSRTGGASOYDABENEE CESAG T TCLSASTACACAGSSCTOMACTATCASAECRA

- ATAGTARGEC SASRERRHRG e NG FARATCT DRt BRRBRRRPR GTRAEEEIATE 501

GCCCACTTGG CRCAACATCA AGTGTATCAT ATGCCAAGTA CGCCCCCTAT 3451 TGACGTCAAT
GACGGTAAAT GGCCCGCCTG GCATTATGCC CAGTACATGA 3501 CCTTATGGGA CTTTCCTACT
TGGCAGTACA TCTACGTATT AGICATCGCT 355Z ATTACCATGG TGATGCGGIT TTGGECAGTAC
ATCAATGGEEC GITGGATAGCG 3601 GITTGACTCA CGGGGATTTC CAAGICTCCA CCCCATTGAC
GICAATGGGA 3651 GITTGITTTG GCACCAAAAT CAACGGGACT TTCCAAAATG TCGTAACAAC 3701
TCCGCCCCAT TGACGCAAAT GGGCGGTAGG CGTGTACGGT GGGAGGICTA 3751 TATAAGCAGA
GCTCGITTAG TGAACCGICA GATCGCCTGG AGACGCCATC 3S01 CACCCTGITT TGACCTCCAT
AGAAGACACC GGEGACCGATC CAGCCTCCEC 3851 AAGCTTGCCG CCACCATGGA GACCCCCECC
CAGCTGCTGIT TCCTGCTGCT 3901 GCTGTGECTG CCCGACACCA CCGGCGACAT TCTGCTGACC
CAGTCTCCAG 3951 CCACCCTGIC TCTGAGTCCA GGAGAAAGAG CCACTTTCTC CTGCAGCI—ICC 4001

A P NVT" P AP A AP AR " r=pmr~r~RAR A R 7N A APPSR NVT" I NN "™ AT 7R AN A N AR A APPSR A A 7 ~r~ VAN T N ™ NN

]




- 54 PCT/EPU21111. ~2U
4051 TGCTCCAAGCCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCC4101CTTCCAGGT TTAGTGEC
AGT GCGAT CAG o edsT TTTACTCTTACCATCA151AGCAGT CTGGAGCCTGAAGARE T/ E@b 2k el ATTACTG
TCAACAAAGTAA4201 TACCT GGCCAT TCACGT TCGECCAGEEGACCAACCT GGAGATCAAACGT G4 251 AGTA
TTCTAGAAAGATCCTAGAATTCTAAACT CTGAGGEGEEGT CEATGACA301 GTGECCATTCTTTGCCTAAAGCATT
GAGT TTACTGCAAGGT CAGAAAAGCA 351 ATGCAAAGCCCT CAGAAT GGCTGCAAAGAGCT CCAACAAAACAATT
TAGA4401ACTTTATTAAGGAAT AGGGCGGAAGCTAGGAAGAAACT CAAAACATCAAGA44SITTTTAAATACCCT
TCTTGGTCTCCTTGCTATAATTATCTGGGATAAGCAT104501GCTGI TTTCTGI CTGTCCCTAACATGCCCTGT
GATTATCCGCAAACAACAA 551 CACCCAAGGGCAGAACTTTGT TACTTAAACACCATCCTGTTTGCTTCTTT460
. 1CCTCAGGAACSER BIBNDEBCNCCATCTGT CTTCATCTTCCCGCCATCTGAT4651 GAGCAGT TGAAATCTGGAAC
TGCCICTGTTCﬁ W@ A NCAGT GGAAGGT GGATAACG
CCCTCCAAT1 A ACAGCACCA801TACAGC
- CTCAGCAGCACCCT GACGCT GAGCAAAGCAGACTACGAGAAACA4 851 CAAAGT CTACGCCT GCGAAGT CACCCA

T A G KPR FOAR R OB eI GO AABANACE LI TCACC
TG4951 CCCATCCITTGECCTCTGACCCT 1205001 TTOCACAGGGGAC
CTACCCCTAT TCEES RS TR AR FERERTRARAARITT CEXACAACErIAFACTESTAGAP AR PAT LT

AATGT TGGAGGACARM PA 81 A EHAA BBTPCTOATAA G EFCACCTIITSAGTCIATIETCTEE8ARIG3 5 1 5 lA

R o e e

CCTCAAACCS 3RGCATAARCERT T TGTACT CAAATACTE (T AT TAA TG ERCNTTERBATTICCTTG
TTTT 5401 GACAGGTCTTACAGTCATATATCCTTTGA
TTM%W&%% %%GAAGAAACCTCIJTATAAAGAGAATCATTCAT
305501 TGCAACATGATATAAAATAACAACACAATAAAAGCAATTAAATAAACAAAS551 CAATAGGGAAATGT T
TAAGTTCATWTGGAATGTSGOI CATGCCTTATTTACATTTTTAAACAGGTACT GAGGG
ACTCCTGTCT ATTGAGTACTTTCCACAACCTAATTTAATCCACACTATACTG WD
02/ 072R32 - BEclgotide s@uznce sngulimGrninpGEidsequence$EQ 1D NAATTAAA AACATTCATT
AAAATGTTGC AAAGGTTCTA TAAAGCTGAG 5751 AGACAAATAT ATTCTATAAC TCAGCAATCC
CACTTCTAGA TGACTGAGTG 5801 TCCCCACCCA CCAAAAAACT ATGCAAGAAT GTTCAAAGCA
GCTTTATTTA SASATERARKECARSCART PTEEARCCALGSIEIRTE TGRS AN AGGREESFHh 5001
ATTAAACTGT eFEREFEETACAATEOENSVEAGKAE XTEHC ASMSAATHON GESE T AR ATHAAA

CAMAGATAT EFACRETRRS e SN ARG SR RRR AR T e RIGhE

TTAGAAATTT CRATAGAAATAGTGCGCRETRGATAACHERGREA U3G ACTATT ASCATC AT AGTHATAS

TATGATCTGT CERCTORrCr T SRERIRIATIAI R G R TRt aToadRle. °

ATCTTATACC CRECAGHACARTAARSERCAGATCAAATAAT 6301 AGGTCAAGAC CACGCAGCTG
GTAAGTGGGG GGGCCTGGGA TCAAATAGCT 6351 ACCTGCCTAA TCCTGCCCTC TTGAGCCCTG
AATGAGTCTG CCTTCCAGGG 6401 CTCAAGGTGC TCAACAAAAC AACAGGCCTG CTATTTTCCT
GGCATCTGTG SEQUIDNOETTTGG CTAGCTAGGA GCACACATAC ATAGAAATTA AATGAAACAG 6501
ACCTTCAGCA NG6iecade Sk anteofhe bkpRASioh Vaclor HERVCO CHaAb-VifG 1 AACCCATGTA
TGAACACTCA CATGITTGSG AAGGGGGAAG GGCAcsgg%;A 6601 AATGAGGACT CTTCCTOATT
CTATGGGGCA (GemeletedINA Seguencenfa hymean expressiamyectoar coparising,
GTACCTC3ST SEQGONEAL (BHA)frdm BEAAREAT TTCAGGAGTA ACTAACACAG CATCCCTTCC
CTCAAATGAC 6751 TGACAATCCC TTTGICCTGC TTTGTTTTTC TTTCCAGTCA GTACTGGGAA 680
AGTGGGGAAG GACAGTCATG GAGAAACTAC ATAAGGAAGC ACCTTGCCCT 6851 TCTGCCTCTT
GAGAATGTITG ATGAGRSTTAT TRSTCAARAGAST AG T ECGEAG BRACCTTTTRAGRABCT TISEGAGACTC

AT AMGECA T A T A R AP AT AP AP EAAARCATAC

ATTGATGAGT 7081 TTESIAGACATRIGEACTAGRARTEEDSGT BRIV GREARA PATTAGESRTTTGTGAA 7101

ATTTCTGAG CTAI TG cd T TAM0C AT TAEAGST CRPFAMACH sHSAadigBTAACAAC
AACAATT TTCATTTTAT ceeeelee 720 TGIGCGAGGT TTTTTAAAGC
* AAGTAAAACC TMCM?@MAWWQBXPG@\WQ@WW@WATACA

TCAAATATTC CRTAT R DRTCHEACH e EE M G R ETABTARET TTTGAC
CATAGITATT WO 112/ é 172832 -56 PCT/ EPU2/ 111 %

- 7351 AATAGCAGAEH EHCACACAT TCCACAGCTG CCTCGCGCGT TTCGGTGATG

AAGAAAAAACAGE AT GREAEF GG B AT AACEC A RS ACE I TAAGHTAGAGARTAT TTTTCCATAT
A51ATTTTCTTGTATAGCAGIGCAGCTTTTTCCTTTGTGGT GTAAATAGCAAA" 7501 GCAAGCAAGAGI TCTAT
TACTAAACACAGCATGACTCAAAAAACTTAGCAS 7551 ATTCTGAAGGAAAGT CCTTGEGGTICTTCTACCTTTCT
CTTCTTTTTTGGA760| GGAGTAGAATGT TGAGAGT CAGCAGTAGCCTCATCATCACTAGATGGECAT7651TTCT
TCTGAGCAAAACAGGTI TTTCCTCATTAAAGGCATTCCACCACTCGCT7701CCCATTCATCAGITCCATAGGTITGG
AATCTAAAATACACAAACAATTAGAT 751 ATCAGTAGTTTAACACATTATACACTTAAAAATTTTATATTTACCT
TAGA107801 GCTTTAAATCTCTGTAGGTAGTI TTGTCCAATTATGTCACACCACAGAAGT 7851 AAGGTITCCTTC
ACAAAGAT CCGCGGACCAAAGCGECCATCGT GCCTCCCCA7901 CTCCTGCAGT TCCEEGEGCATGGATGCGCGGAT
AGCCGCTGCTGGITTCCT7951 GGATGCCGACGGATTTGCACT GCCGGTAGAACT CCGCGAGGT CGT CCAGCB00
1CT CAGGCAGCAGCTGAACCAACT CGCGAGEEGAT CGAGGCCEEEETGEEC1I5805 1 GAAGAACT CCAGCATGAG

NIRRT 7N A T 7NN\ R I NI NI NN LNT" N A A MR A R RPN NN Tt s s R R L\ R R PN NPrgeuegen g N == 0 7R N NI\

)_I




- 57 9001 9051 9101 9151 5 9201 9251 9301 9351 PCT/ EP02/ (11.12U TTCAATCATG
CGAAACGATC CTCATCCTGI CTCTTGATCA GATCTTGATC CCCTGCGCCA TCAGATCCTT
GGCCGCAAGROAPREART CCA GITTACTTTG CAGGGCTTCC CAACCTTACC AGAEHBRAIME 420
CCAGCTGGECA ATTCCGGITC GCTTGCTGIC CATAAAACCG CCCAGICTAG CTATCGCCAT
GIAAGCCCAC TGCAAGCTAC CTGCTTTCTC TTTGCGEIT G CGITTTCCCT TGICCAGATA
GCCCAGTAGC TGACATTCAT CCGGEGGTCAG CACGGITTCT GCGGACTGEC TTTCTACGTG
TTCCGCTTCC TTTAGCAGCC CTTGCGCCCT GAGIGCTTGC GECAGCGTGA AG 10

02/1172832 -Afi CracTncled/ AfddeteadRAcicrntschi ociorgeord ecptasaweapri sing at

| east one antigen bindi

_ regi ons CDRI43ICDRSTHHAC

ng si,r}cg;g?(ggrrpr i gi n

fig™%

i n_sequence the

CRASE sLlGatRet

WO

rvari abl e
seguence

Asn-Tyr - | | e-ddie- therdiXrht HdccrarscICRRZcdreuaTegA¢ABEAGAT M@ TACTCAGREqUENCe Tyr

Phe- Asn- Pro- Tyr-Asn- H s- -TIh
- ( VENPYNHGTKYNEKFRES A?a%(%g‘

e S&%ﬁaﬁﬁégﬁﬁ%%ﬁgﬁﬁéﬁg%g Ser

.A yPro- Tyr - Aa- Tepeitacss pediorT¢SEEPYAYERTcTCc 1AcTEAcRCdt mdagrasoirecul e

according to

AECOr91 10 {0 oL B GONE" LI Ble b3 oA T S

aci d sequenceiAsmrTgeadabr-ATAASCEEAT EMNYECAGGARSREXACEDRES hachrrpcehe am no aci d

sequence Tyr:

he
-Lys-Ay (YF N

B uRaRe eiRRetd TS LReER G Do

sequence
t he am no

- Phe
acid

sequence Sers@ yTREECTRCGCALCECTTRACRNACABTCAMRA ASCGRYAVEDT CARGIMAGE) a second

Cor " B e RS

RSN B0k EedlchlatP Focitiiben CORZ' and
qgquence Arg

seque

Al a- Ser - G n- 9EIn- REETMECTICTNTEMCTETEC GERTCIRESCNLTSEQFTA CORBATATEYI ng t he

amno acid sg%u

the am no aci

e RGEcahrT

sequence

EDR3" havi ng

S SR S G e

( QRSNTWPFT) .

3. A bi ndi ngo¢io| GTREFAICT OFMITTGCETS FAGCTIRTTOT GETCERABCTL GEGECTCTARAI ch is a

chi meric or, uap) seth JRROSHAARhGER

according to any

1201

1251

1301
20 1351
1401
1451
1501
1551
25 1801
1651
1701
1751
1801
30 1851
1901
1951

2001

one of clainms 1 or
NO: 1 and® or 1301poFYPEGRGTEE HECCSECIAD GROACGAWT ATEHCRACTY GEALERAACA accordi ng

to any one 9fsCl ahrEErahcRt daT12RPREA HcBlcdrR! YRERELLYS: Yacacrartc

TTGAAGTGGT
CTGCGCTCTG
GATCCGGCAA
CAGCAGATTA
TTCTACGGGG
TGGTCATGAG
ARATGAAGTT
CAGTTACCAA
TTCGTTCATC
CGGGAGGGCT
ACGCTCACCG
CCGAGCGCAG
AATTGTTGCC
CAACGTTGTT
GTATGGCTITC
TCCCCCATGT
TGTCAGAAGT

GGCCTAACTA
CTGAAGCCAG
ACAAACCACC
CGCGCAGAAA
TCTGACGCTC
ATTATCAAAA
TTAAATCAAT
TGCTTAATCA
CATAGTTGCC
TACCATCTGG
GCTCCAGATT
AAGTGGTCCT
GGGAAGCTAG
GCCATTGCTG
ATTCAGCTCC
TGTGCAAAAA
AAGTTGGCCG

CGGCTACACT
TTACCTTCGG
GCTGGTAGCG
AAAAGGATCT
AGTGGAACGA
AGGATCTTCA
CTAAAGTATA
GTGAGGCACC
TGACTCCCCG
CCCCAGTGCT
TATCAGCAAT
GCAACTTTAT
AGTAAGTAGT
CAGGCATCGT
GGTTCCCAAC
AGCGGTTAGC
CAGTGTTATC

t&gﬁ@é&'cm%%étwﬁ'rééé‘
, conprising a p

AGAAGGACAG
AAAAAGAGTT
GTGGITTTIT
CAAGAAGATC
AAMACTCACGT
CCTAGATCCT
TATGAGTAAA
TATCTCAGCG
TCGTGTAGAT
GCAATGATAC
ARACCAGCCA
CCGCCTCCAT
TCGCCAGTTA
GGTGTCACGC
GATCAAGGCG
TCCTITCGGTIC
ACTCATGGTT

(0]

‘é‘rgﬂc'ﬂiﬁ]

Y

ept 1 de

TATTTGGTAT
GGTAGCTCTT
TGTTTGCAAG
CTTTGATCTT
TAAGGGATTT
TTTAAATTAA
CTTGGTCTGA
ATCTGTCTAT
AACTACGATA
CGCGAGACCC
GCCGGAAGGG
CCAGTCTATT
ATAGTTTGCG
TCGTCGTITTC
AGTTACATGA
CTCCGATCGT
ATGGCAGCAC

gcul e

of SEQ ID



SEQ I D NO: 3 andl or a polypeptide of SEQ ID NO:4. 30 6. A binding nolecule
according to any one of clains 4 or 5 which is a chineric nonocl onal

ant i body.wo o¥r#gi2/ (172832 -59 PCT/EP112/11 1.12(1 7. A bpodiprg/emtecul e
which is a humani sed anti body conprising a polypeptide of SEQ ID NO:9 or of
SEQ I D NO: 10 and a pol ypeptide of SEQ II3aNO: 7 or of SEQID NO:8. 8. A

bi ndi ng nol ecul e which is a humani sed anti body conprising 5 - a pol ypepti de
of SEQ ID NO:9 and a pol ypeptide of SEQ ID NO:7, - a polypeptide of SE4 ID
NO: 9 and a jshypritarteTed ToRGhddeTOARsceaTeCE AinvBRPEddeT8ETcRERt D NO: 10 and
a polypeptide of SEQ ID NO:7, or - a polypeptide of SEQ ID NO:10 and a

pol ypept i de?10f SERTGABTART SAREERAFTC éﬁ%@%ﬂ%ﬁﬁﬂ% CEBAPri si ng

pol ynucl eoti@dgs -eitpadirige xcebachddd oRdRerirts agcesdtdtd tartieane of clai ms
1 to 8. 10. Pol ynucl eotides accordi ng to claim9 encoding the am no acid

sequence of22CPHRICTIERRBAGH FEERE-AIC cBFAIARGCETD TITaFRFHCa TCEBR ynucl eot i des
encodi ng t hesanm seeadeirihd TeeegtrneentEcaGPRds )aTeDRRCcandrédiddacaccording to
claim2. 11. Pol ynucl eotides conprising a polynucleotide of SEQID NGO 5
and/or a poq33?r]|uc%/%“&FFﬁEC%fTC%E@Wr%TNﬁA%TT?gC fé\GC%TWUE?%?GIAﬁ’EéACOWpH si ng
pol ynucl eotixdes seodtngc acaahyreRt coenohnGEQAADANEGE orcAY@rhD NO: 8 and a

ool Yoept1 19,34 SEHRAR: S Aol Lbobusl st ey corpr 51,

SEQ I D NO: 1fssar @GGTTAYTET |crohreks ol cREQATRTNAGRATGTATT

10

15

20

25

30

2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651

AACAAATAGG
TAAGAAACCA
GAGGCCCTTT
TGTGTGTTTG
TCATGTCGCG
AAAAATCGAT
TTTCTGTGTA
CGCGATATCT
CGACTTTGGT
ATATAGGTGA
AGCTGGCACA
CCATTAGCCA
TTGGCCATTG
GCTCATGTCC
TAATAGTAAT
CCGCGTTACA
ACCCCCGCCC
ATAGGGACTT
CCACTTGGCA
ACGTCAATGA
TTATGGGACT
TACCATGGTG
TTGACTCACG
TTGTTTTGGC

GGTTCCGCGC
TTATTATCAT
CGTCTTCAAG
TCCGAAATAC
CGATAGTGGT
ATTTGAAAAT
ACTGATATCG
GGCGATAGCG
GACTTGGGCG
CAGACGATAT
TGGCCAATGC
TATTATTCAT
CATACGTTGT
AACATTACCG
CAATTACGGG
TAACTTACGG
ATTGACGTCA
TCCATTGACG
GTACATCAAG
CGGTAAATGG
TTCCTACTTG
ATGCGGTTTT
GGGATTTCCA
ACCAAAATCA

ACATTTCCCC
GACATTAACC
AATTCAGCTT
GCGTTTTGAG
GTTTATCGCC
ATGGCATATT
CCATTTTTCC
CTTATATCGT
ATTCTGTGTG
GAGGCTATAT
ATATCGATCT
TGGTTATATA
ATCCATATCA
CCATGTTGAC
GTCATTAGTT
TAAATGGCCC
ATAATGACGT
TCAATGGGTG
TGTATCATAT
CCCGCCTGGC
GCAGTACATC
GGCAGTACAT
AGTCTCCACC
ACGGGACTTT

GAAAAGTGCC
TATAAAAATA
GGCTGCAGTG
ATTTCTGTCG
GATAGAGATG
GAAAATGTCG
ADAAGTGATT
TTACGGEGGA
TCGCAAATAT
CGCCGATAGA
ATACATTGAA
GCATAAATCA
TAATATGTAC
ATTGATTATT
CATAGCCCAT
GCCTGGCTGA
ATGTTCCCAT
GAGTATTTAC
GCCAAGTACG
ATTATGCCCA
TACGTATTAG
CAATGGGCGT
CCATTGACGT
CCAAAATGTC

TAGAAAAATA
ACCTGACGTC
GGCGTATCAC
AATAATAARA
CCGACTARAAT
GCGATATTGG
CCGATGTGAG
TTTGGGCATA
TGGCGATAGA
CGCAGTTITCG
GGCGACATCA
TCAATATTGG
ATATTGGCTA
ATTTATATTG
GACTAGTTAT
ATATGGAGTT
CCGCCCAACG
AGTAACGCCA
GGTAAACTGC
CCCCCTATTG
GTACATGACC
TCATCGCTAT
GGATAGCGGT
CAATGGGAGT
GTAACAACTC



25 14. An expression vector conprising polynucleotides according to any one
of clainse 9 to 13. 15. An expression system conprising a polynucl eotide
accordi ngvdazanysone of clainms 9 to 13, wherein said expreesicem/ 43St em or

part thereof
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20 22

4201
4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301

The use accordin

| #131c h?pr%GFE TAG ATGHRG

ACTACTGTGC
GGGACCACGG
AGCTTTCTIGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGCCCT
CTCTCTTGCA
CCTCCAAGAG
GACTACTTCC
CAGCGGCGTG
CCCTCAGCAG
TACATCTGCA
AGTTGGTGAG
CTCAGCGCTC
CAGCAAGGCA
CACTCATGCT
AGGCACAGGC
TGCTGGGCTC
ACCTAAGCCC
CTTCTCTCCT
CAAATCTTGT
CCCAGGCCTC
TGCATCCAGG

AAGATCAGGA
TCACCGTCTC
GGCAGGCCAG
GGCAGGTGGC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCTGGG
CCGAACCGGT
CACACCTTCC
CGTGGTGACC
ACGTGAATCA
AGGCCAGCAC
CTGCCTGGAC
GGCCCCGTCT
CAGGGAGAGG
TAGGTGCCCC
AGACCTGCCA
ACCCCAAAGG
CCCAGATTCC
GACAARACTC
GCCCTCCAGC
GACAGGCCCC

24 SRR fhnihe

CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGG
GACGGTGTCG
CGGCTGTCCT
GTGCCCTCCA
CARGCCCAGC
AGGGAGGGAG
GCATCCCGGC
GCCTCTTCAC
GTCTTCTGGC
TAACCCAGGC
AGAGCCATAT
CCARACTCTC
AGTAACTCCC
ACACATGCCC
TCAAGGCGGG
AGCCGGETGC

cul e or

GGTTTGACAC
TTCTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGAA
CCGCGGTCAC
GGTCTTCCCC
CCCTGGGCTG
TGGAACTCAG
ACAGTCCTCA
GCAGCTTGGG
AACACCARGG
GGTGTCTGCT
TATGCAGCCC
CCGGAGGCCT
TTTTTCCCCA
CCTGCACACA
CCGGGAGGAC
CACTCCCTCA
AATCTTCTCT
ACCGTGCCCA
ACAGGTGCCC
TGACACGTCC

CTGGGGCCAA
ATCCCAAGCT
CAGGGAGGGG
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGGTCAAG
GCGCCCTGAC
GGACTCTACT
CACCCAGACC
TGGACAAGAA
GGAAGCCAGG
CAGTCCAGGG
CTGCCCGCCC
GGCTCTGGGC
AAGGGGCAGG
CCTGCCCCTG
GCTCGGACAC
CTGCAGAGCC
GGTAAGCCAG
TAGAGTAGCC
ACCTCCATCT

a humani sed

rein_ the binding

FBREEIGHEF ant i body.

a



23. The use according to claim21 or 22, wherein the binding nolecul e binds
to a CD45R0 isoformw th a dissociation constant (Kd) <15nM 25 24. The use
accordi ngyd@zangsof clains 21 to 23, wherein the binding perged/@sfy Nds to
a CD45RB isoformwith a dissociation constant (Kd) <15nM 25. The use
according to any of clainms 21 to 24, whesgin the binding nol ecul e binds
CD45 30 isofornms which - include the A and B epitopes, but not the C

epi tope of the CD45 nol ecul e; and/or - include the B epitope) but not the A

and not thesfgieptirrecadc AR TEANSTITRIe€cedeeac ardicatTeT sef@F@cwhi ch do not
i ncl ude any one of the A B or Ce E%O es of the CD45 nol ecul e,

WO
(12/ 072832 3491 EBPFPREESH FESRASPGC ISE RREFLT AEETAPTEf ¢l ai ms 21

to 25, whereisi tberduredre aaveirescte aAdeessatet TEnedTEMS Treierea® whi ch -
include all of the A, B and C ggito es of t ecul e;

he CD45 nol andl or -
i ncl ude bot FPAHhePETHFACES SHTESPEC HATATSCCR RFARPRNT (O HECETACRE cous
nol ecul &5 55554, dREracaacacuacdraced acacyraakc cdmicasad®s tracécaceher ei n t he

bi ndi ng

sai d bindin%fl
.As. As. A. s. %651A" TCCCAGCCCC
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5701
5751
5801
5851
5901
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551
6601
6651
6701
6751
6801
6851
6901
6951

GGGGTGCGAG
TGAGAGTGAC
CCACAGGTGT
GGTCAGCCTG
TGGAGTGGGA
CCCGTGCTGG
GGACAAGAGC
ATGAGGCTCT
GGTAAATGAG
TCGCACGAGG
CAGCATGGAA
GATGGTTCTIT
ATCTGATATC
CATGATAAGA
GAAAAARATG
ACCATTATAA
TATGTTITCAG
ACCTCTACAA
ACATCAAATA
CACAATTTTT
AGTAAGAARA
AGGTTACAGA
TCCTTTGTGG
AGCATGACTC
CTACCITTCT
GCCTCATCAT

CATCGAGAAA
GGCCACATGG
CGCTGTACCA
ACACCCTGCC
ACCTGCCTGG
GAGCAATGGG
ACTCCGACGG
AGGTGGCAGC
GCACAACCAC
TGCGACGGCC
ATGCTTGGCA
ATAAAGCACC
TCCACGGGTC
ATCGATGAAT
TACATTGATG
CTTTATTTGT
GCTGCAATAA
GTTCAGGGGEG
ATGTGGTATG
TTCCTTATTA
GAGCATAGTT
AACAGTATGT
ATATTTTTCC
TGTAAATAGC
ADAAAACTTA
CTTCTTTTTT
CACTAGATGG

ACCATCTCCA
ACAGAGGCCG
ACCTCTGTCC
CCCATCCCGG
TCAAAGGCTT
CAGCCGGAGA
CTCCTITCTTC
AGGGGAACGT
TACACGCAGA
GGCAAGCCCC
CGTACCCCCT
CAGCGCTGCC
AGGCCGAGTC
TCGAGCTCGG

AGTTTGGACA

GAARTTTGTG
ACARGTTAAC
AGGTGTGGGA
GCTGATTATG
ACCCCTTTAC
ATTAATAGCA
TATGATTATA
ATAATTTTCT
AAAGCAAGCA
GCAATTCTGA
GGAGGAGTAG
CATTTCTTCT

ARGCCAAAGG
GCTCGGCCCA
CTACAGGGCA
GATGAGCTGA
CTATCCCAGC
ACAACTACAA
CTCTACAGCA
CTTCTCATGC
AGAGCCTCTC
CGCTCCCCEa
GTACATACTT
CTGGGCCCCT
TGAGGCCTGA
TACCCGGGGA
AACCACAACT
ATGCTATTGC
AACAACAATT
GGTTTTTTAA
ATCTCTAGTC
AAATTAARAA
GACACTCTAT
ACTGTTATGC
TGTATAGCAG
AGAGTTCTAT
AGGAAAGTCC
AATGTTGAGA
GAGCAAAACA

o i ot “SANRERE AR A hafR U SRR et R

TGGGACCCGT
CCCTCTGCCC
GCCCCGAGAA
CCAAGAACCA
GACATCGCCG
GACCACGCCT
AGCTCACCGT
TCCGTGATGC
CCTGTCTCCG
GCTCTCGCGG
CCCGGGCGCC
GCGAGACTGT
GTGGCATGAG
TCGATCCAGA
AGAATGCAGT
TTTATTTGTA
GCATTCATTT
AGCAAGTAAA
AAGGCACTAT
GCTAAAGGTA
GCCTGTGTGG
CTACTTATAA
TGCAGCTTTT
TACTAAACAC
TTGGGGTCTT
GTCAGCAGTA
GGTTITTCCTC

wher ei n
As, . A s
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{vpkf [ U] c”a] ca] cha] ca] ca] c"a] ca] chalca 39 -
U c”a] caU] ca] caU] ca] ca] ca] ca] ca] cal]ca]cal]cal]ca U c”*a]ca]ca U c’a
U c”ra]calUcaljca %4 m
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O R e R sab b desbian Sah AhHSN 2kt tncer
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ca] ca] ca] cal ca] ca] cal] ca cal] calcalca 04X
ST OWAN VOGP WP ES CAEPESH it AU LIS AT EA TR, AT S AP Ea) ca] call ca)
cg] ca%c ﬁ ﬁd cEikioEL%:aimbcatn ajccetcajovatcadicerea | ealrceddés| Bhtceataee
aernnj |

sosTit i {veTan VIEHIARECS CTopTRRmrT GRS SACSFASTOAFASTISEPRR) cal call cal ¢
a] ca] ca] ca] t.a)]lc aj,@as]omt:ca dacstcejoaraheadwaica \Acchtoranateriiddrckee QJ

S st e

a] cal] ca] cai aL] C
7401 CTGGAGGATC ATCCAGCCGG CGTCCCGGAA AACGATTCCG AAGCCCAACC

caJ ca] ca
S SicUraRaRt (et s ARt Ik e ERGRRRR C2) 03 3l ca

U] c™a] c
ca] ca] ca] ca']sra\/] erderavien|asrcalTia] calamcacdlaracticrar] cajerdirca

ca] cal [
% Zaknx} a~ x
U] c”a] ca] ca

iy Ayt cmapagc gy

GG
Eg‘f cGé’]“ES‘fc CSFEEIEA ca] calcalcalc

CGGCGAT,

aU ca Y c’\a'}m] ca:]*mvas]eca]:e dasaagcadr/ CAGCCCATTC GCCGCCAAGC TCTTCAGCAA

( RUxr ngb\ W\?

Ul c™a] ca] ca] ca cali‘ic:ai ca
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7851
7901
20 7951
8001
8051
8101
8151
8201

8251
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8301
8351
8401
8451
8501
8551
8601

30

TGCGCGCCTT
TCTTCGTCCA
TGCTCGCTCG
GATCAAGCGT
TCGGCAGGAG
CAATAGCAGC
CGCAAGGAAC
TGCAGTTCAT
GCGCCCCTGC
TCTGTTGTGC
GAACCTGCGT
TGTCTCTTGA
AGAAAGCCAT
GCCCCAGCTG
TAGCTATCGC
TTGCGTTTTC
CAGCACCGTT

GAGCCTGGCG
GATCATCCTG
ATGCGATGTT
ATGCAGCCGC
CAAGGTGAGA
CAGTCCCTTC
GCCCGTCGTG
TCAGGGCACC
GCTIGACAGCC
CCAGTCATAG
GCAATCCATC
TCAGATCTTG
CCAGTITACT
GCAATTCCGG
CATGTAAGCC
CCTTGTCCAG
TCTGCGGACT

EAEdL AyRaey,

AACAGTTCGG
ATCGACAAGA
TCGCTTGGTG
CGCATTGCAT
TGACAGGAGA
CCGCTTCAGT
GCCAGCCACG
GGACAGGTCG
GGAACACGGC
CCGAATAGCC
TTGTTCAATC
ATCCCCTGCG
TTGCAGGGCT
TTCGCTTGCT
CACTGCAAGC
ATAGCCCAGT
GGCTTTCTAC

ca

CTGGCGCGAG
CCGGCTTCCA
GTCGAATGGG
CAGCCATGAT
TCCTGCCCCG
GACAACGTCG
ATAGCCGCGC
GTCTTGACAA
GGCATCAGAG
TCTCCACCCA
ATGCGARACG
CCATCAGATC
TCCCRAACCTT
GTCCATAAAA
TACCTGCTTT
AGCTGACATT
GTGTTCCGCT

cc
ca

CCCCTGATGC
TCCGAGTACG
CAGGTAGCCG
GGATACTITIC
GCACTTCGCC
AGCACAGCTG
TGCCTCETCC
ARAGAACCGG
CAGCCGATTG
AGCGGCCGGA
ATCCTCATCC
CTTGGCGGCA
ACCAGAGGGC
CCGCCCAGTC
CTCTTTGCGC
CATCCGGGGT
TCCTTTAGCA

caV] caliE aU{Bawh i e@a@macwwmmqmpmmpea]mpcwm@apcatqczga;gaq g?!a]c g?ﬂ gg}
ca] ca] c"a] calhal caMGRLEE] &AL AP LEGIGRLERI Ghrdd o be@tl&Ren #or } D >



k} xr ngb] XSi d] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] ca] cal] ca] cal] ca] caU] ca
U c”a] ca] ca] caU] ca]caU ca U cMa]ca]ca]ca]ca]ca]ca]ca k

BDIN=I KWy gahybakadt xr Ul ca U] c~al] calU] ca U] c*aU ca U] c*al] cacEketaidhma
ﬂCAa%Ca]U]C?U]fJ]a 1 cal] ca] cal] ca] ca] callgal NQUWV~

c”a] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca caU] ca bgv+2S\ - 3B | d
] WK| uohU] caU] caU] ca U] c”*aU] ca U] c*al] caéba] c’\g]U] cg] fJ]aL’C\:U]g\éa Ul c*al] caU]\AgJa
U c”ralU ca U craUca U craU ca Uc”raU caUca U cralU ca U c”alU ca

U] cMa#&) 38l L 0 —
U] c”a] cé] C/\ggjlgléa])%gxcaﬁhjc"gf%g\ mg&%&%’g’hé& TGAAGCT

SEQ ID NO:16
Nucleotide sequence of the expression vector HCMV-G1 HuAb-VHE

5 (Complete DNA Sequence of a humanised heavy chain expression vector comprising
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30

SEQ ID NO: 11 (VHE) from 3921-4274)

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
9201
951

1001
1051
1101
1151
1201
1251

AGCTTTTTGC
GAATAGCTCA
TTAGTCAGCC
GGGATGGGCG
CATGCTTTGC
AGATGCATGC
ACACCCTAAC
ACGGTGAAAA
CTGTAAGCGG
TGTTGGCGGE
GAGTGTATAC
TGCACCATAT
CGCATCAGGC
CGTTCGGCTG
TATCCACAGA
CAGCAAAAGG
TAGGCTCCGC
GGTGGCGAAA
AGCTCCCTCG
GTCCGCCTTT
GTAGGTATCT
CACGARACCCC
TCTTGAGTCC
CTGGTAACAG
TTGAAGTGGT
CTGCGCTCTG

AAAAGCCTAG
GAGGCCGAGG
ATGGGGCGGA
GAGTTAGGGG
ATACTTCTGC
TTTGCATACT
TGACACACAT
CCTCTGACAC
ATGCCGGGAG
TGTCGGGGCG
TGGCTTAACT
GCGGTGTGAA
GCTCTTCCGC
CGGCGAGCGG
ATCAGGGGAT
CCAGGAACCG
CCCCCTGACG
CCCGACAGGA
TGCGCTCTCC
CTCCCTTCGG
CAGTITCGGTG
CCGTTCAGCC
AACCCGGTAA
GATTAGCAGA
GGCCTAACTA
CTGAAGCCAG

GCCTCCARRA
CGGCCTCGGC
GAATGGGCGG
CGGGACTATG
CTGCTGGGGA
TCTGCCTGCT
TCCACAGCTG
ATGCAGCTCC
CAGACAAGCC
CAGCCATGAC
ATGCGGCATC
ATACCGCACA
TTCCTCGCTC
TATCAGCTCA
AACGCAGGAA
TAAAAAGGCC
AGCATCACAA
CTATAAAGAT
TGTTCCGACC
GAAGCGTGGC
TAGGTCGTTC
CGACCGCTGC
GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCTTCGG

ARGCCTCCTC
CTCTGCATAA
AACTGGGCAEG
GTTGCTGACT
GCCTGGTTGC
GGGGAGCCTG
CCTCGCGCGT
CGGAGACGGT
CGTCAGGGCG
CCAGTCACGT
AGAGCAGATT
GATGCGTAAG
ACTGACTCGC
CTCAAAGGCG
AGAACATGTG
GCGTTGCTGG
AAATCGACGC
ACCAGGCGTT
CTGCCGCITA
GCTTTCTCAT
GCTCCAAGCT
GCCTTATCCG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
AAAAAGAGTT

ACTACTTCTG
ATAAAARARA
ACGTTAGGGGC
AATTGAGATG
TGACTAATTG
GGGACTTTICC
TTCGGTGATG
CACAGCTTGT
CGTCAGCGGG
AGCGATAGCG
GTACTGAGAG
GAGAAAATAC
TGCGCTCGGT
GTAATACGGT
AGCAAAAGGC
CGTTTTTCCA
TCAAGTCAGA
TCCCCCTGGA
CCGGATACCT
AGCTCACGCT
GGGCTGTGTG
GTAACTATCG
GCAGCAGCCA
TACAGAGTTC
TATTTGGTAT
GGTAGCTCTT
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2401 TGTTGAATAC TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA

2451 GGGTTATTGT CTCATGAGCG GATACATATT TGAATGTATT TAGAAAAATA
25 2501 AACARATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC ACCTGACGTC
2551 TAAGAAACCA TTATTATCAT GACATTAACC TATAARAAATA GGCGTATCAC
2601 GAGGCCCTTT CGTCTTCAAG AATTCAGCTIT GGCTGCAGTG AATAATAAAA
2651 TGTGTGTTTG TCCGAAATAC GCGTTTTGAG ATTTCTGTCG CCGACTAAAT
2701 TCATGTCGCG CGATAGTGGT GTTTATCECC GATAGAGATG GCGATATTGG
30 2751 ABAAATCGAT ATTTGAAAAT ATGGCATATT GAAAATGTCG CCGATGTGAG
2801 TTTCTGTGTA ACTGATATCG CCATTTITTCC AAAAGTGATT TTTGGGCATA
2851 CGCGATATCT GGCGATAGCG CTTATATCGT TTACGGGGGA TGGCGATAGA
2901 CGACTTTGGT GACTTGGGCG ATTCTGTGTG TCGCAAATAT CGCAGTTTCG
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BRAETan Ty AOTBOSRET, FTERVRETT) ERGFHRT FIATOGRGTT

CCGCGTTACA
ACCCCcCGCCe
ATAGGGACTT
CCACTTGGCA
ACGTCAATGA
TTATGGGACT
TACCATGGTG
TTGACTCACG
TTGTTTTGGC
CGCCCCATTG
TAAGCAGAGC
CGCTGTTTITG
GCTTGCCGCC
TGGCCCCCGG
GTGAARAAGC
CACATTCACT
GCCTTGAATG
AATGAGAAGT
CACAGCCTAC
ACTACTGTGC
GGGACCACGG
AGCTTTCTGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGCCCT
CTCTCTTGCA
CCTCCAAGAG

TAACTTACGG
ATTGACGTCA
TCCATTGACG
GTACATCAAG
CGGTAAATGG
TTCCTACTTG
ATGCGGTTTT
GGGATTTCCA
ACCABRAATCA
ACGCARATGG
TCGTTTAGTG
ACCTCCATAG
ACCATGGACT
CGCCCACAGC
CTGGGGCTTC
AATTATATTA
GATTGGATAT
TCARAGGCAG
ATGGAGCTCA
ARGATCAGGA
TCACCGTICTC
GGCAGGCCAG
GGCAGGTGGC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCTGGG

TARATGGCCC
ATAATGACGT
TCAATGGGTG
TGTATCATAT
CCCGCCTGEC
GCAGTACATC
GGCAGTACAT
AGTCTCCACC
ACGGGACTTT
GCGGTAGGCG
AACCGTCAGA
AAGACACCGE
GGACCTGGAG
GAGGTGCAGC
AGTGAAGGTG
TCCACTGGGT
TTTAATCCTT
GGCCACACTA
GCAGCCTGCG
CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGE

GCCTGGCTGA
ATGTTCCCAT
GAGTATTTAC
GCCARGTACG
ATTATGCCCA
TACGTATTAG
CAATGGGCGT
CCATTGACGT
CCAAAATGTC
TGTACGGTGG
TCGCCTGGAG
GACCGATCCA
GGTGTTCTGC
TGGTGGAGTC
TCCTGCAAGG
GAAGCAGGAG
ACAATCATGG
ACTGCAARCA
CTCTGAGGAC
GGTTTGACAC
TTCTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGAA
CCGCGGTCAC
GGTCTTCCCC
CCCTGGGCTG

CCGCCCAACG
AGTAACGCCA
GGTAAACTGC
CCCCCTATTG
GTACATGACC
TCATCGCTAT
GGATAGCGGT
CAATGGGAGT
GTAACAACTC
GAGGTCTATA
ACGCCATCCA
GCCTCCGCAA
CTGCTGGCCG
AGGAGCCGAA
CCTCTGGATA
CCTGGTCAGG
TACTAAGTAC
AATCCATCAG
ACTGCGGTCT
CTGGGGCCAA
ATCCCAAGCT
CAGGGAGGGG
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGGTCARG
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6051
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6151
6201

CAAATCTTGT
CCCAGGCCTC
TGCATCCAGG
CTTCCTCAGC
CCAARACCCA
CGTGGTGGTG
ACGTGGACGG
CAGTACAACA
GGACTGGCTG
TCCCAGCCCC
GGGGETGCGAG
TGAGAGTGAC
CCACAGGTGT
GGTCAGCCTG
TGGAGTGGGA
CCCGTGCTGG
GGACAAGAGC
ATGAGGCTCT
GGTAAATGAG
TCGCACGAGG

9*10
CCCAGATTCC

GACAAAACTC
GCCCTCCAGC
GACAGGCCCC
ACCTGAACTC
AGGACACCCT
GACGTGAGCC
CGTGGAGGTG
GCACGTACCG
AATGGCAAGG
CATCGAGARAA
GGCCACATGG
CGCTGTACCA
ACACCCTGCC
ACCTGCCTGG
GAGCAATGGG
ACTCCGACGG
AGGTGGCAGC
GCACRACCAC
TGCGACGGCC
ATGCTTGGCA

CAGCATGGAA ATAAAGCACC

AGTAAC cce
ACACATGCCC
TCAAGGCGGG
AGCCGGGTGC
CTGGGGGGAC
CATGATCTCC
ACGAAGACCC
CATAATGCCA
TGTGGTCAGC
AGTACAAGTG
ACCATCTCCA
ACAGAGGCCG
ACCTCTGTCC
CCCATCCCGG
TCAAAGGCTT
CAGCCGGAGA
CTCCTTCTTC
AGGGGAACGT
TACACGCAGA
GGCAAGCCCC
CGTACCCCCT
CAGCGCTGCC

l #10%popo&

AATCTTCTC

ACCGTGCCCA
ACAGGTGCCC
TGACACGTCC
CGTCAGTCTT
CGGACCCCTG
TGAGGTCARG
AGACAAAGCC
GTCCTCACCG
CAAGGTCTCC
AAGCCAAAGG
GCTCGGCCCA
CTACAGGGCA
GATGAGCTGA
CTATCCCAGC
ACAACTACAA
CTCTACAGCA
CTTCTCATGC
AGAGCCTCTC
CGCTCCCCGa
GTACATACTT
CTGGGCCCCT

CTGSXGAGCC
GGTAAGCCAG
TAGAGTAGCC
ACCTCCATCT
CCTCTTCCCC
AGGTCACATG
TTCAACTGGT
GCGGGAGGAG
TCCTGCACCA
AACAAAGCCC
TGGGACCCGT
CCCTCTGCCC
GCCCCGAGAA
CCAAGAACCA
GACATCGCCG
GACCACGCCT
AGCTCACCGT
TCCGTGATGC
CCTGTCTCCG
GCTCTCGCGG
CCCGGGCGCC
GCGAGACTGT
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ACCTCTACAA
ACATCAAATA
CACAATTTTT
AGTAAGAAAA
AGGTTACAGA
TCCTTTGTGG
AGCATGACTC
CTACCTTTCT
GCCTCATCAT
ATTAAAGGCA
TCTAAAATAC
ARADATTTTA
CAATTATGTC
AMAAGCGGCCA
CGGATAGCCG
AGAACTCCGC
AGGGGATCGA
CTGGAGGATC
TTTCATAGAA
GTCGCTTGGT
TCAAGAAGGC
GTAAAGCACG
TATCACGGGT
CGGCCACAGT
CGGCAAGCAG
TGCGCGCCTT
TCTTCGTCCA

ATGTGGTATG
TTCCTTATTA
GAGCATAGTT
AACAGTATGT
ATATTTTTCC
TGTAAATAGC
AARAAACTTA
CTTCTTTTTT
CACTAGATGG
TTCCACCACT
ACAAACAATT
TATTTACCIT
ACACCACAGA
TCGTGCCTCC
CTGCTGGTTT
GAGGTCGTCC
GCCCGGGGTG
ATCCAGCCGG
GGCGGCGEGTG
CGGTCATTTC
GATAGAAGGC
AGGAAGCGGT
AGCCAACGCT
CGATGAATCC
GCATCGCCAT
GAGCCTGGCG
GATCATCCTG

GCTGATTATG
ACCCCTTTAC
ATTAATAGCA
TATGATTATA
ATAATTTTCT
AAAGCAAGCA
GCAATTCTGA
GGAGGAGTAG
CATTTCTTCT
GCTCCCATTIC
AGAATCAGTA
AGAGCTTTAA
AGTAAGGTTC
CCACTCCTGC
CCTGGATGCC
AGCCTCAGGC
GGCGAAGAAC
CGTCCCGGAA
GAATCGAAAT
GAACCCCAGA
GATGCGCTGC
CAGCCCATTC
ATGTCCTGAT
AGAARAGCGG
GGGTCACGAC
AACAGTTCGG
ATCGACAAGA

ATCTCTAGTC
AAATTAAAAN
GACACTCTAT
ACTGTITATGC
TGTATAGCAG
AGAGTTCTAT
AGGAAAGTCC
AATGTTGAGA
GAGCRAAACA
ATCAGTTCCA
GTTTAACACA
ATCTCTGTAG
CTTCACAAAG
AGTTCGGGGG
GACGGATTTG
AGCAGCTGAA
TCCAGCATGA
AACGATTCCG
CTCGTGATGG
GTCCCGCTCA
GAATCGGGAG
GCCGCCAAGC
AGCGGTCCGC
CCATTTTCCA
GAGATCCTCG
CTGGCGCGAG
CCGGCTTCCA

AAGGCACTAT
GCTAARAGGTA
GCCTGTGTGG
CTACTTATAA
TGCAGCTTTIT
TACTAAACAC
TTGGGGTCTT
GTCAGCAGTA
GGTTTTCCTC
TAGGTTGGAA
TTATACACTT
GTAGTTTGTC
ATCCGGGACC
CATGGATGCG
CACTGCCGGT
CCAACTCGCG
GATCCCCGCG
AAGCCCAACC
CAGGTTGGGC
GAAGAACTCG
CGGCGATACC
TCTTCAGCAA
CACACCCAGC
CCATGATATT
CCGTCGGGCA
CCCCTGATGC
TCCGAGTACG
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8451
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8551
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CAATAGCAGC
CGCAAGGAAC
TAECAGTTCAT
GCGCCCCTGC
TCTGTTGTGC
GARCCTGCGT
TGTCTCTITGA
AGAAAGCCAT
GCCCCAGCTG
TAGCTATCGC
TTGCGTTTTC
CAGCACCGTT
GCCCTTGCGC

SEQ ID NO:17

CAGTCCCTTC
GCCCGTCGTG
TCAGGGCACC
GCTGACAGCC
CCAGTCATAG
GCAATCCATC
TCAGATCTTG
CCAGTTTACT
GCAATTCCGG
CATGTAAGCC
CCTTGTCCAG
TCTGCGGACT
CCTGAGTGCT

CCGCITCAGT
GCCAGCCACG
GGACAGGTCG
GGAACACGGC
CCGAATAGCC
TTGTTCAATC
ATCCCCTGCG
TTGCAGGGCT
TTCGCTTGCT
CACTGCAAGC
ATAGCCCAGT
GGCTTTCTAC
TGCGGCAGCG

GACAACGTCG
ATAGCCGCGC
GTCTTGACAA
GGCATCAGAG
TCTCCACCCA
ATGCGAARCG
CCATCAGATC
TCCCAACCTT
GTCCATAAAA
TACCTGCTTT
AGCTGACATT
GTGTTCCGCT
TGAAGCT

AGCACAGCTG
TGCCTCGTCC
AAAGAACCGG
CAGCCGATTG
AGCGGCCGGA
ATCCTCATCC
CTTGGCGGCA
ACCAGAGGGC
CCGCCCAGTC
CTCTTTGCGC
CATCCGGGGT
TCCTTTAGCA

Nucleotide sequence of the expression vector HCMV-K HuAb-VL1 hum V1

{Complete DNA Sequence of a humanised light chain expression vector comprising

SEQ ID NO: 14 (humV1=VLh) from 3964-4284

51
101
151
201
251
301
351
401
451
501

CTAGCTTTTT
TGGAATAGCT
AATTAGTCAG
GCGGGATGGG
TGCATGCTTT
TGAGATGCAT
CCACACCCTA
TGACGGTGAA
GTCTGTAAGC
GGTGTTGGCG
CGGAGTGTAT

GCAAAAGCCT
CAGAGGCCGA
CCATGGGGCG
CGGAGTTAGG
GCATACTTCT
GCTTTGCATA
ACTGACACAC
AACCTCTGAC
GGATGCCGCG
GGTGTCGGGGE
ACTGGCTTAA

AGGCCTCCAA
GGCGGCCTCGR
GAGAATGGGC
GGCGGGACTA
GCCTGCTGGG
CTTCTGCCTG
ATTCCACAGC
ACATGCAGCT
AGCAGACAAG
CGCAGCCATG
CTATGCGGCA

AAAAGCCTCC
GCCTCTGCAT
GGAACTGGGC
TGGTTGCTGA
GAGCCTCGGTT
CTGGGGAGCC
TGCCTCGCGC
CCCGGAGACG
CCCGTCAGGG
ACCCAGTCAC
TCAGAGCAGA

TCACTACTTC
ADRATAAAAAA
GGAGTTAGGG
CTAATTGAGA
GCTGACTAAT
TGGGGACTTT
GTTTCGGTGA
GTCACAGCTT
CGCGTCAGCG
GTAGCGATAG
TTGTACTGAG
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751
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851

901

951
1001
1051
1101
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1251
1301
1351
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1501
1551
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1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151

GTTATCCACA
GCCAGCARAA
CATAGGCTCC
GAGGTGGCGA
GAAGCTCCCT
CTGTCCGCCT
CTGTAGGTAT
TGCACGAACC
CGTCTTGAGT
CACTGGTAAC
TCTTGAAGTG
ATCTGCGCTC
TTGATCCGGC
AGCAGCAGAT
TTTTCTACGG
TTTGGTCATG
ARAAATGAAG
GACAGTTACC
ATTTCGTTCA
TACGGGAGGG
CCACGCTCAC
GGCCGAGCGE
TTAATTGTTG
CGCAACGTTG
TGGTATGGCT
GATCCCCCAT
GTTGTCAGAA
ACTGCATAAT
CTGGTGAGTA
AGTTGCTCTT

GAATCAGGGG
GGCCAGGAAC
GCCCCCCTGA
AACCCGACAG
CGTGCGCTCT
TTCTCCCTTC
CTCAGTTCGG
CCCCGTTCAG
CCAACCCGGT
AGGATTAGCA
GTGGCCTAAC
TGCTGAAGCC
AAACAAACCA
TACGCGCAGA
GGTCTGACGC
AGATTATCAA
TTTTAAATCA
AATGCTTAAT
TCCATAGTTG
CTTACCATCT
CGGCTCCAGA
AGRAAGTGGTC
CCGGRAAGCT
TTGCCATTGC
TCATTCAGCT
GTTGTGCARA
GTAAGTTGGC
TCTCTTACTG
CTCAACCAAG
GCCCRGCGTC

ATAACGCAGG
CGTAARAAAGG
CGAGCATCAC
GACTATARAG
CCTGTTCCGA
GGGAAGCGTG
TGTAGGTCGT
CCCGACCGCT
AAGACRCGAC
GAGCGAGGTA
TACGGCTACA
AGTTACCTTC
CCGCTGGTAG
AMAAAAAGGAT
TCAGTGGAAC
AAAGGATCTT
ATCTAAAGTA
CAGTGAGGCA
CCTGACTCCC
GGCCCCAGTG
TTTATCAGCA
CTGCAACTTT
AGAGTAAGTA
TGCAGGCATC
CCGGTTCCCA
AAAGCGGTITA
CGCAGTGTTA
TCATGCCATC
TCATTCTGAG
AACACGGGAT

ARAGAACATG
CCGCGTTGCT
AARAATCGAC
ATACCAGGCG
CCCTGCCECT
GCGCTTTCTC
TCGCTCCAAG
GCGCCTTATC
TTATCGCCAC
TGTAGGCGGT
CTAGAAGGAC
GGAAAAAGAG
CGGTGGTTTT
CTCAAGAAGA
GAAAACTCAC
CACCTAGATC
TATATGAGTA
CCTATCTCAG
CGTCGTGTAG
CTGCAATGAT
ATAAACCAGC
ATCCGCCTCC
GTTCGCCAGT
GTGGTGTCAC
ACGATCAAGG
GCTCCTTCGR
TCACTCATGG
CGTAAGATGC
AATAGTGTAT
AATACCGCGC

TGAGCAAAAG
GGCGTTTTTC
GCTCAAGTCA
TTTCCCCCTG
TACCGGATAC
ATAGCTCACG
CTGGGCTIGTG
CGGTAACTAT
TGGCAGCAGC
GCTACAGAGT
AGTATTTGGT
TTGGTAGCTC
TTTGTTTGCA
TCCTTTGATC
GITAAGGGAT
CTTTTAAATT
AACTTGGTCT
CGATCTGTCT
ATAACTACGA
ACCGCGAGAC
CAGCCGGAAG
ATCCAGTICTA
TAATAGTTTG
GCTCGTCGTT
CGAGTTACAT
TCCTCCGATC
TTATGGCAGC
TTTTCTGTGA
GCGGCGACCG
CACATAGCAG
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SEQ ID NO:18
15  Nucleotide sequence of the expression vector HCMV-K HuAb-VL1 hum V2
(Complete DNA Sequence of a humanised light chain expression vector comprising

SEQ ID NO: 13 (humV2=VLm) from 3926-4246)
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CTAGCTTTTT
TGGAATAGCT
ARTTAGTCAG
GCGGEATGGE
TGCATGCTTT
TGAGATGCAT
CCACACCCTA
TGACGGTGAA
GTCTGTAAGC
GGTGTTGGCG
CGGAGTGTAT
AGTGCACCAT
ACCGCATCAG
GTCGTTCGGC
GTTATCCACA

GCAAAAGCCT
CAGAGGCCGA
CCATGGGGCG
CGGAGTTAGG
GCATACTTCT
GCTTTGCATA
ACTGACACAC
AACCTCTGAC
GGATGCCGGG
GGTGTCGGGG
ACTGGCTTAA
ATGCGGTCTG
GCGCTCTTCC
TGCGGCGAGC
GAATCAGGGG

AGGCCTCCRA
GGCGGCCTCG
GAGAATGGGC
GGCGGGACTA
GCCTGCTGGG
CTTCTGCCTG
ATTCCACAGC
ACATGCAGCT
AGCAGACAAG
CGCAGCCATG
CTATGCGGCA
AAATACCGCA
GCTTCCTCGC
GGTATCAGCT
ATAACGCAGG

AAAAGCCTCC
GCCTCTGCAT
GGAACTGGGC
TGGTTGCTGA
GAGCCTGGTT
CTGGGGAGCC
TGCCTCGCGC
CCCGGAGACG
CCCGTCAGGG
ACCCAGTCAC
TCAGAGCAGA
CAGATGCGTA
TCACTGACTC
CACTCAAAGG
AAAGAACATG

TCACTACTTC
AAATAARRAA
GGAGTTAGGG
CTAATTGAGA
GCTGACTAAT
TGGGGACTTT
GTTTCGETGA
GTCACAGCTT
CGCGTCAGCG
GTAGCGATAG
TTGTACTGAG
AGGAGAARAT
GCTGCGCTCG
CGGTAATACG
TGAGCARAAG
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TCTTGAAGTG
ATCTGCGCTC
TTGATCCGGC
AGCAGCAGAT
TTTTCTACGG
TTTGGTCATG
AAAAATGAAG
GACAGTTACC
ATTTCGTTCA
TACGGGAGGG
CCACGCTCAC
GGCCGAGCGC
TTAATTGTTG
CGCAACGTTG
TGGTATGGCT
GATCCCCCAT
GTTGTCAGAA
ACTGCATAAT
CTGGTGAGTA
AGTTGCTCTT
AACTTTAARA
CAAGGATCTT
CCCAACTGAT
ADAAACAGGA

GTGGCCTAAC
TGCTGAAGCC
AAACAAACCA
TACGCGCAGA
GGTCTGACGC
AGATTATCAA
TTTTAAATCA
AATGCTTAAT
TCCATAGTTG
CTTACCATCT
CGGCTCCAGA
AGAAGTGGTC
CCGGGAAGCT
TTGCCATTGC
TCATTCAGCT
GTTGTGCAAA
GTAAGTTGGC
TCTCTTACTG
CTCAACCAAG
GCCCGGCGTC
GTGCTCATCA
ACCGCTGTTG
CTTCAGCATC
AGGCAAAATG

TACGGCTACA
AGTTACCTTC
CCGCTGGTAG
AARAARGGAT
TCAGTGGAAC
ADAGGATCTT
ATCTAAAGTA
CAGTGAGGCA
CCTGACTCCC
GGCCCCAGTG
TTTATCAGCA
CTGCAACTTT
AGAGTAAGTA
TGCAGGCATC
CCGGTTCCCA
AAAGCGGTTA
CGCAGTGTTA
TCATGCCATC
TCATTCTGAG
AACACGGGAT
TTGGAAAACG
AGATCCAGTT
TTTTACTTTC
CCGCAAAARA

CTAGAAGGAC
GGAAAAAGAG
CGGTGGTTTT
CTCAAGAAGA
GAAAACTCAC
CACCTAGATC
TATATGAGTA
CCTATCTCAG
CGTCGTGTAG
CTGCAATGAT
ATAAACCAGC
ATCCGCCTCC
GTTCGCCAGT
GTGGTGTCAC
ACGATCAAGG
GCTCCTTCGG
TCACTCATGG
CGTAAGATGC
AATAGTGTAT
AATACCGCGC
TTCTTCGGGG
CGATGTAACC
ACCAGCGTTIT
GGGAATAAGG

AGTATTTGGT
TTGGTAGCTC
TTTGTTTGCA
TCCTTTGATC
GTTAAGGGAT
CTTTTAAATT
AACTTGGTCT
CGATCTGTCT
ATAACTACGA
ACCGCGAGAC
CAGCCGGAAG
ATCCAGTCTA
TAATAGTTTG
GCTCGTCGTT
CGAGTTACAT
TCCTCCGATC
TTATGGCAGC
TTTTCTGTGA
GCGGCGACCG
CACATAGCAG
CGAAAACTCT
CACTCGTGCA
CTGGGTGAGC
GCGACACGGA
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CAAGCTGGCA
GGCCATTAGC
TATTGGCCAT
TGGCTCATGT
ATTAATAGTA
TTCCGCGTTA
CGACCCCCGE
CAATAGGGAC
GCCCACTTGG
TGACGTCAAT
CCTTATGGGA
ATTACCATGG
GTTTGACTCA
GTTTGTTITG
TCCGCCCCAT
TATAAGCAGA
CACGCTGITT
AAGCTTGCCG
GCTGTGGCTG
CCACCCTGTC
AGTCAGAACA

CATGGCCAAT
CATATTATTC
TGCATACGTT
CCAACATTAC
ATCAATTACG
CATAACTTAC
CCATTGACGT
TTTCCATTGA
CAGTACATCA
GACGGTAARAT
CTTTCCTACT
TGATGCGGTT
CGGGGATTTC
GCACCAAAAT
TGACGCAAAT
GCTCGTTTAG
TGACCTCCAT
CCACCATGGA
CCCGACACCA
TCTGAGTCCA
TTGGCACAAG

GCATATCGAT
ATTGGTTATA
GTATCCATAT
CGCCATGTTIG
GGGTCATTAG
GGTAAATGGC
CAATAATGAC
CGTCAATGGG
AGTGTATCAT
GGCCCGCCTG
TGGCAGTACA
TTGGCAGTAC
CAAGTCTCCA
CAACGGGACT
GGGCGGTAGG
TGAACCGTCA
AGAAGACACC
GACCCCCaCC
CCGGCGACAT
GGAGAAAGAG
CATACAGTGG

CTATACATTG
TAGCATAAAT
CATAATATGT
ACATTGATTA
TTCATAGCCC
CCGCCTGGCT
GTATGTTCCC
TGGAGTATTT
ATGCCAAGTA
GCATTATGCC
TCTACGTATT
ATCAATGGGC
CCCCATTGAC
TTCCAARAATG
CGTGTACGGT
GATCGCCTGG
GGGACCGATC
CAGCTGCTGT
TCTGCTGACC
CCACTTTCTC

GAGGCGACAT
AATCAATATT
CAATATTGGC
ACATTTATAT
TTGACTAGTT
ATATATGGAG
GACCGCCCAA
ATAGTAACGC
ACGGTAAACT
CGCCCCCTAT
CAGTACATGA
AGTCATCGCT
GTGGATAGCG
GTCAATGGGA
TCGTAACAAC
GGGAGGTCTA
AGACGCCATC
CAGCCTCCGC
TCCTGCTGCT
CAGTCTCCAG
CTGCAGGGCC

TATCAACRAA AAACABRATGG
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TTC CAGGG GACCTACCCC

CACCCcCCTC CTCCTCCTTG
GAATAAATAA AGTGAATCTT
AATAATTATT ATCTGTTGTT
CTAAATATGT AGTCATCCTA
TCATTCTATT TTACCCTATC
CACAAGCCTT CTGTCCTCAC
CITCCITGTT TTCCCCTCCT
GACAGGTCTT ACAGTCATAT
CAAAGCAAAT TTTTCAAAAG
TGCAACATGA TATAAAATAA
CAATAGGGAA ATGTTTAAGT
CATGCCTTAT TTACATITTIT
AGGGCCGTAT TGAGTACTTT

GB1l0% &

TATTGCGGTC
GCTTTAATTA
TGCACCTGTG
TACCAACTAC
AGGCGCATAA
ATCCTCTGCA
AGTCCCCTGG
CAGCBRAGCCC
ATCCTTTGAT
AAGAAACCTG
CAACACRATA
TCATCATGGT
AAACAGGTAC
CCACAACCTA
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CTCCAGCTCA
TGCTAATGTT
GTTTCTCTICT
TCAATTTCTC
CCATTTATAA
AGACAGTCCT
GCCATGGTAG
TCATAGTCCT
TCAATTCCCT
CTATAAAGAG
AARGCAATTA
ACTTAGACTT
TGAGGGACTC
ATTTAATCCA

CCCCCACCTG
CTGACCCTTT
TCTTTCACCT
GGAGGAGAAT
TTCCTCATTT
TTATAAGGGA
AAATCATCCT
CCCTCAAACC
GAGAGACTTG
TTTTAAGGGT
GAGAATCARC
AATCATTCAT
AATAAACARAR
AATGGAATGT
CTGTCTGCCA
CACTATACTG
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- a polypeptide of SEQ ID NO:9 and a polypeptide of SEQ ID NO:8,
- a polypeptide of SEQ ID NO:10 and a polypeptide of SEQ ID NO:7, or
- a polypeptide of SEQ ID NO:10 and a polypeptide of SEQ ID NO:8.

10 9. Isolated polynucleotides comprising polynucleotides encoding a binding molecule
according to any one of claims 1 to 8.

10. Polynucleotides according to claim 9 encoding the amino acid sequence of CDR1,
CDR2 and CDR3 according to claim 2 and/or polynucleotides encoding the amino acid
15 sequence of CDR1', CDR2' and CDR3' according to claim 2.

11. Polynucleotides comprising a polynucleotide of SEQ ID NO: 5 and/or a polynucleotide of
SEQ ID NO: 6.

20 12. Polynucletides comprising polynucleotides encoding a polypeptide of SEQ ID NO:7 or
SEQ ID NO:8 and a polypeptide of SEQ ID NO:9 or SEQ ID NO:10.

13. Polynucleotides comprising a polynucleotide of SEQ ID NO:11 or of SEQ ID NO:12 and
a polynucleotide of SEQ ID NO:13 or a polynucleotide of SEQ ID NO:14,

25
14. An expression vector comprising polynucleotides according to any one of claims 9 to 13.
15. An expression system comprising a polynucleotide according to any one of claims 9 to
13, wherein said expression s ystem or part thereof is capable of producing a
30 polypeptide of any one of claims 1 to 8, when said expression system or part thereof is

present in a compatible host cell.

16. Anisolated host cell which comprises an expression system according to claim 15.
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17. Use of a molecule or of a humanised antibody according to any one of claims 1to 8 as a

pharmaceutical.

18. Use according to claim 17 in the treatment and/or prophylaxis of autoimmune diseases,
transplant rejection, psoriasis, inflammatory bowel disease and allergies.

19. A pharmaceutical composition comprising a molecule or a humanised antibody
according to any one of claims 1 to 8 in association with at least one pharmaceutically
acceptable carrier or diluent.

20. A method of treatment and/or prophylaxis of diseases associated with autoimmune
diseases, transplant rejection, psoriasis, inflammatory bowel disease and allergies
comprising administering to a subject in need of such treatment and/or prophylaxis an
effective amount of a molecule or a humanised antibody according to any one of claims
110 8.

21. Use of a binding molecule having a binding specificity for both CD45RO and CD45RB in
medicine.

22. The use according to claim 21, wherein the binding molecule is a chimeric, a humanised
or a fully human monoclonal antibody.

23. The use according to claim 21 or 22, wherein the binding molecule binds to a CD45R0O
isoform with a dissociation constant (Kd) <15nM.

24. The use according to any of claims 21 to 23, wherein the binding molecule binds to a
CD45RB isoform with a dissociation constant (Kd) <15nM.

25. The use according to any of claims 21 to 24, wherein the binding molecule binds CD45
. isoforms which

- include the A and B epitopes, but not the C epitope of the CD45 molecule; and/or

- include the B epitope, but not the A and not the C epitope of the CD45 molecule; and/or

- isoforms which do not include any one of the A, B or C epitopes of the CD45 molecule.
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26. The use according to any of claims 21 to 25, wherein the binding molecule does not bind
CD45 isoforms which

- include all of the A, B and C epitopes of the CD45 molecule; and/or
- include both the B and C epitopes, but not the A epitope of the CD45 moiecule.

27. The use according to any of claims 21 to 26, wherein the binding molecule binds to its
target epitope on PEER cells, and wherein said binding is with a Kd<15nM.
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