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Normally, T cells are tolerant with regard to autologous tissue and only react on presentation
of heterologous structures. Central tolerance and peripheral tolerance comprise the two
mechanisms by which the immune system hinders the autoreactive T cells from inducing their
deleterious functions. Central tolerance is mediated through negative selection. This process
entails the elimination, through clonal deletion of autoreactive T cells, during ontogenic

development in the thymus.



escape the thynus. This mechani sm of tol erance occurs
conti nuously throughout life, keeping autoreactive
w@eitoba216m0 check through i mmune ignorance (anerBgl)/EP2009/052809
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regulatory cells (Tregs, formerly al so designated
"suppressor cells") as part of active suppression
mai ntai n peripheral tolerance and regul ate
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maintain immune homeostasis in the periphery, and regulate autoimmunity and pathogenic

Immune responses.
The essential features of naturally occurring CD4"CD25" Tregs are:

i) they are CD4" T cells and constitute 5-10% of peripheral CD4" T cells

i1) they maturate in the thymus



reconstituted nude m ce devel op various organ-specific
aut oi mmune di seases, such as gastritis, oophoritis,
wW@e@bizics) and thyroiditis (Suri-Payeret al.; BCI/EP2009/052809

| munol . 160: 1212-1218 (1998)). Inclusion of the
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The pharmaceutical mechanism of regulatory T cells is not fully clear. CD4'CD25" Tregs
inhibit polyclonal and antigen-specific T cell activation. The suppression is mediated by a
cell contact-dependent mechanism that requires activation of CD4"CD25" Tregs via the TCR
but Tregs do not show a proliferative response upon TCR activation or stimulation with

mitogenic antibodies (anergic) (Shevach, Nature Rev. Immunol 2 : 389 (2002). Once



vivo prevention of autoimmunity or tol erance-i nducing
activity of CD4+ T cells in sonme nodels. Wthin the
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Suppression of T cell function by using immunosuppressive drugs is a principal therapeutic
strategy that has been used successfully to treat autoimmune diseases. However these drugs
induce a general immunosuppression due to their poor selectivity, resulting in inhibition of
not only the harmful functions of the immune system, but also useful ones. As a consequence,

several risks like infection, cancer and drug toxicity may occur.



(Suntharalingamet al, N Engl. J Med. 2006 Sep 7,
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. 47(4):606-8). This results in a narrow therapeutic
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the treatnent of autoi mune di seases. Treatnment with
a total dose of 5-10 ng of TGN 1412 (0.1 ng anti-CD28
The agpeqyack joff @gngﬁggﬁs aipooly atibe g¢tmat1b@ afregolatoryg §fs¢eé1mfazr the therapy of

t h ti f
s AN 0 DS P ARt Bbton o
Tregs O tlﬁé‘IECFi(ﬂMn]g‘EﬂL@a goviktichati DN gaboal - T-3NAbRMBwicd cMBAN Engl.
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s RRGEIL ALK PP ST PR LABHGRG! B iy fymans

(Sunthfu@lingt®e et a1, N Bagl. Ived: 2006 S&) 7;p5 (¢ 0): 10E.8-280) 2009/ 121690
PCT/ EP2009/ 052809 6 Several different mechani sns of
action for CD4 mAbs have been proposed including: (1)
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activation and trigger CD4 T cell apoptotic death, 43

results fig -anmdioat. §draponipd mmw dbpbnideits tl@ymscﬁbmss iof yhi§ @B@hodyrin the
dependent cellular cytotoxicity (ADCC)
Hamn?%ggﬁﬁ&%?g S5l | depl etion, and (5) stinulation
of regulatory T cells. Several anti-CD4 anti bodies
targeting T cells have been in clinical devel opnent

Treatm@lgcwuh Aetotaslops 0B 6-18) mg of TS k2 dP.] ms EatCD2HBs-kikgram of
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Engl. erﬂ%ﬁf &b%@%? 355(1?} LNSst8int at i on 65(5): 632-41 (1998):
Skov et at., Arch Dermatol. 139(11): 1433-9 (2003);

It is generally agreed that CD4" T cells play a major part in initiating and maintaining
autoimmunity. Accordingly, it has been proposed to use mAbs against CD4" T cells surface
molecules, and in particular anti-CD4 mAbs, as immunosuppressive agents. Although
numerous clinical studies confirmed the potential interest of this approach, they also raised
several issues to be addressed in order to make anti-CD4 mAbs more suitable for use in

routine clinical practice.



Jabado et al., J Imunol. 158(1): 94-103 (1997))
mainly aimng at CD4 cell depletion with only a few
wa@pamtepbodi es havi ng been attributed to the BCTEP2009/052809

mechani sms |i ke TRX-1, TNX: 355, |DEC- 151, OKTcdr4A.

Cinical response in autoi ne di seases correl ates

with CD4 bl ockade of conventional CD4+ T cells

directly at the site of inflammtion rather than
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Kuritzkes et al., J Infect Ds 2004, 189:286 91

(2004); Hepburn et al., Rheumatol ogy 42(1):54-61

(2003)). The B-F5 antibody (murine 1g@ anti-human
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oo 524, T R, S B 8, L 80 2 o .

Transﬁlﬁﬁfﬂtﬁdrﬁﬁ{bﬁ%ﬂﬂg %9? Bkae ebsl. C&f@hmﬂnﬁ%ltrﬁg )M 433-3(2003);
id |

dose of not indicate a si cant
Jabadq qtpalg\,lelngmnoé WSLT D ﬂ@-l@ﬁ (h997))\]mﬂméummn@g_at CD4 cell depletion with
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t r
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10(5):721-7, . I'n prevention of allograft
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w
76 (% PRt & ol ErER bR (AR 42088 12D RE P Hepatotosy
39(10): 1139-46 (2000); Choy et al. Rheumatology 41:1142-1148 (2002); Kon et al., Eur
Respir J. 18(1): 45-52 (2001); Skov et al., Arch Dermatol. 139(11): 1433-9 (2003); Kuritzkes
et al., J Infect Dis 2004, 189:286-91 (2004); Hepburn et al., Rheumatology 42(1):54-61

(2003)).

cells.

The B-F5 antibody (murine IgG1l anti-human CD4) was tested in different autoimmune

diseases.



27;62(10):1502-6, 1996). Another drawback of therapy
wi th nonocl onal antibodies in humans is that these
wa@pivhaddes are general ly obtai ned from nousePCEEP209/052809
and provoke anti nouse respopses in the human
recipients. This not only results in a | esser
efficiency of the treatnent and even nore of any
future treatnent wi th nouse nonocl onal anti bodi es, but
A small sember efnpatisoisewisle devers kswfasis daap y¢raieaied Phthsthe murine B-F5

. drawhack can.. i n.principl.e, .be i.ded, b h
antibeff AT 25 TR b SRS s pSierBi BT o dyP ot 1096: 6
141-6 CAHAR sHR tedli, Uyl elcad Mefthatel 19991 901$8L@PRs) of a nouse
nonocl onal anti body, which determ ne the
anti gen-bi nding specificity, onto the franmework
In rhe{u%gfo?cpg‘rﬁl{rl: fsgﬁ) 8 tls 2%16 pééﬂ?%ol%sg{oaé? ?]lgg%?‘g%ﬂé &Rﬂoﬁga‘\xﬁl with€a daily
dose 2OBY513H6RG Bﬁ%ﬁ%@@%fﬁﬁﬁﬁﬁﬂmoﬁerﬁﬂﬁl(ﬁ@dﬂlhh@\d g I Réeumatol;
saire _antigen-bi nding properties as the nouse
25(8): ko). dd -anti body from which the CDR sequences were
derived, and far |ess inmmunogenic in humans. In sone
cases, substituting CDRs fromthe nouse anti body for
In multiyde IscleensisCDRS) patidntsysnmef poaiteaoatiestsi wers uffseoeé rtftet @ 10 days

transfer the antigen-bi ropert i ncl d|n not
teatnghty s SFER e LR SR B K0 SRGO LY Ry HEFS ligre et 8 the 6th
month@pst- Q{%Ha)py (RAVRNEEs all, 1y naﬂaﬁnﬁnﬁl Q87T eS86,5898). Ffmilar effects were
resi dues” are inportant for antlgen bi ndi ng, because

observiet éy Rinthach ktyal cOdeladicleri 6) 2071 1ge h996- t he anti body-
antigen conpl ex, or because they influence the
conformation of CDRs and thus their antigen binding

In sevBRICrOhiRaREase,[HdI SignifidantQfifpre@EREt Whs disseBledGn @@tﬁi@ﬁéS@bMvmg B-
to substitute one or several franmework residues

F5 fortheonsenyéize days gd&pnvaoPelcpabigpigh, ¢bmeaslwrannd TFhFI 10(5) 721-7,
resi dues. Since the nunber of substituted residues
1996). . .
nmust be as small as possible in order to prevent
anti - nouse reactions the issue is to deternine whi ch
am no aC|d resi due(s) are critical for_ret

In preygptioqe 8T mllearaty re) ’@Ber”t "2 reReiisdo that BfRo bt oy n@éhlﬁééﬁlﬁs not
sufficiBhOBAFER ifsUse @asfegrbg%ﬁat gﬁaldgp% re?e@aw araaleet $1. ®snshRhtation,

substitution. vi de ge eral principles
27;62(t1hpt 502ef, 1986)0f sone help in the first steps of

humani zation, the final result varies froman anti body

to another. Thus, for a given antibody, it is very

AnothglI &fa{)vﬁhﬂkt oft tBerafy %;lﬁl thoN¥tl gl itbolicl W himanss lthat REQY iaf8bodies
desired result. Previously the humani zati on of

are genmaklg oBtan&dhﬁgmb@emeacetllenmdeﬁrovah@j alstun@esgsremme@nthe human

rempmrngsr gﬁ/sgrg)t 081 lﬂ% IE@) e%sg 101enc¥.no:f Ele t]%:%ﬁrrxee I rz‘t ﬁ%n more of any
future PRAGIdnt 88ith Andike Iﬁaﬁ@imnamuﬁsocﬁeﬁout TS in um M’@reased risk of
2004/ 083247, the humani sed anti body BT061 (humani sed

anaphgads, or sinply

This drawback can, in principle, be avoided by the use of humanized antibodies, obtained by
grafting the complementarity-determining regions (CDRs) of a mouse monoclonal antibody,
which determine the antigen-binding specificity, onto the framework regions (FRs) of a

human immunoglobulin molecule. The aim of humanization is to obtain a recombinant



hB- F5) has been found to be useful in treating
rheumatoid arthritis. This patent application
waele@ehawes conpositions for parenteral adm ni SBCHEP2909/052809
of fromO0.1-10 ng, preferalj y from 1-5 ny. Dosage
regi mes envi saged are an intravenous 1 ng per day dose
and a 5 ng every second day dose for rheumatoid
arthritis patients over a period of 10 days. The study
antibodpadhg thedereranbgeh-bpdgjpdenedeesas the mousermenvchingt angibody from
. d ster presented at t EULAR conf er.ence, June
which J BBl RE R FREvhatd P AR UAEUSREEE BApTaRT
suffering from rheumatoid arthritis with 5

i ntravenous infusions of 5 ng BTO61 every other day .
In somgl easeNOUDDOTINE2ABES TROTHIERR00S/ WEbeboLor dhe bisaCLit in human

N . i ¢l oph (Wi ' L
R e
specifithe, Wmtisb aktyaffia#e forlumedgén). Hbwsves! ndyanySaniiddbdids, 36t FRAesidues
. to be suitable for use in |lower doses, and |t is i
are ImppTRT TR ERBINPEE TSt FRES SRS ceftiaqt i pnitsa de thepantibody-
. r I, . ; i . .
antigefEohPlchd SccBu 1T RANTURY oAt DR EH AR their anigen
bindingrpedfentancaventi on to treat patients having autoi nmune
di sease who do not yet respond satisfactorily to
existing treatnents. In particular, it is an aim of
Thus, BoR! GS&NE is' ANERUCERRry 8 stibdRutBhe biTBYRR HafRWTB M EcSidues from
that may be applied i'n [ower doses to patients, in
the mongterntiwdiynforothe hvwan remespoadiwgnEB fasidupait Pient shevmamber of

.a not able to tolerate .curren oses. Accordi ngly,.
substled s el bt Bt PUFA TGt g REP Ry G af L Relsons, e
issue i§ QIPASHihOWhichantii@adid &_gmeﬁs) adtcaitioaTfoerethi SIBA TR antigen-binding

conprising a pharnmaceuti cal acceptable carrier and

properips. Mpsiots Bgwdh davefeen preppaed 1oy PEBEHoRLSmpEARPEARsIale sftes for

.calls j - i 11 on i 1nj.stere
s UGS B, SRGELTRH b2 bR LTSRS EIFH e i
steps ¢fthunthézatiow,ahé fiasl desult haies @roay b @stibodyharanabet thagy for a given

. conpositign. for treating an_ autoi mune disease .
antibogy, ivgmfgff&uaﬁaf%f@@dfhl@afmbfftlt%wwgmr%wé%ﬁﬁd@ﬁlreéiﬁssult-
an agent capable of activating CD4+CD25+ regulatory T
cells, wherein the conposition is to be adm ni stered
Previously aths Ubinemizaiion o wose BfFSt hes hegntttdmyptnd,Oartl0 syases@Ohas been

. [nm2. Stil] furth i nventi on provi o
achievih 4} HRCRIRE UmIHGH RSP T ERIROT e FBAT 1 T S0be ider CD4
bindin@ pRGRARs ¢O MR Painh fhodsdBasmaceut i cal |y accept abl e

carrier and an agent capable of activating CD4+CD25+

regulatory T cells, wherein the conposition is to be

s, 37 SUOLSHEISEP, fe ARG Brnop BBeR o Ruge sl o Doty
hB-F5Pheyb&daSoandPivabd ey tih €@htiporie@shfol OAERI¥PI TS Pae@ application

_ phar maceutical ly accePtab[e carrier and an agent
disclosgarapipesispnader Rasenterg! edmindytpgion, of from 0.1-10 mg, preferably from

1-5 mg. Dosage regimes envisaged are an intravenous 1 mg per day dose and a 5 mg every

second day dose for rheumatoid arthritis patients over a period of 10 days.

The study was also described by Wijdenes et al., in an abstract and poster presented at the
EULAR conference, June 2005. They described the treatment of 11 patients suffering from

rheumatoid arthritis with 5 intravenous infusions of 5 mg BT061 every other day with



regul atory T cells, wherein the agent is present in a

concentration of from10 g/m to 150 ng/m. WO
WQe®912@2690 PCT/ EP2009/ 052809 10 In a pref erPEHEP2009/052809

aspect of the invention the,agent is a humanized

anti-CD4 anti body or fragnent or derivative thereof.

In particular, the invention provides use of the agent
defi ned above for the manufacture of a nedicanent for
concomitgat trn@manﬂt oiithlie ni $elophanhe r(@iiflendsectaglenibstsact anbeposter,
EULA?ﬁ i |ster 2§ g) subject in a dose as defined above.

%Iﬁ?{vle(ﬁ:t LB]ﬁ P 0 provides an agent as defined above
for wuse in the treatnment of autoi nmune disease

wherein the agent is to be adm nistered to a subject
The antibody dessaibedsindbisishusly iapehvdisclased (i b suifebla S wseiimtaacer doses, and

ntors have
e
BT061 pr ovi ded effective and specific activation of
. hatur Qccurring requlatory T cells (CD4+CD25+
Hang = %¥W VREUIRR Aftnitve @8 ] ofjthe presertdayengionfig treat patients

i US55 BEENS U ey MR 1

partlctﬂavet lswnmlmsofrtgb yrdsentndvdrtiah to Hmdhmmaminned teeatrndiodthat may be
not supst anél ally nodul ate | evel s

spplieq fgaer %%eégg%aﬂsptspwr st HHRFY oA B RGRGBES [oggatients who are

not abgqm@@g@ cut@nddied T cell interacting antibodies, for
exanpl e anti-CD3 anti bodi es. Further the antibody

does not cause a substantial long term depl etion of

+ | h .Th t
Accorfigty, KBRS ySonslY SuSRCh PhBtsPREat botRatRR, bctreating an
autoinfnun@ QA Ecthbrisin &Q @haﬂn&célﬁi@aﬁ? BRRpR6le! QM an agent capable
concentrations. wever, preferably, the

of activg e+ HEP AT eteutakesy dgeahls, Wherpinghe ompegitien isgo e administered
d nor e referably from
toa Squgtgh a%rﬁ Q%tﬁagg-n%%g%gyérﬂg tl% m‘%r ef er gbl y, t hey

concentration of the agent is (approximately) any one
of 15 .tg/m, 25 g/nj, 125 g/m, 250 g/m, 500 g/m, 1
The inygptign tuydher Pﬁ?d/“iﬁs %phamiapgtivel. comprosHisRalge t’(ﬁéﬂ%&@n autoimmune

dlseasépcﬂhﬁx‘?s‘iirll%t QpPaﬁﬁthﬁ&%ﬂ%%&& t % aﬁl‘?é}pa.%ﬂ' (%; n cc‘agg of V&\l/Cthatlng

especi imte rov I'ver
CD4+©DeiJafdgukmsg§eceﬂs,rmlmrﬁd theocotgmaigies isaforteadynikineyed, to andbject in

[ t her for b for all patients because of a

adoselogm@rag?‘g §f18 g@“@?’?‘ects and especially in the
treatnment of individuals who do not tol erate doses as
di scl osed in WD 2004/ 083247. In particular, the

Still fugtberctbainvgniiomproiidehe pag@mcemahcmnpdsélodcfga‘g@tmglammasnmmune
n bhe.var ere

aiseas R Ch PPl 1 GagBler ot e Gl EEl B pstivatng
CD4+C009M egtiafRy RCEIERAMAN @R2BBosition is to be administered to a subject in

a dose of the agent from 1 to 500 pg/kg.

In addition, the present invention provides a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and an agent capable of activating CD4+CD25+

regulatory T cells, wherein the agent is present in a concentration of from 10 pg/ml to 150

mg/ml.



11 The dosage volune will vary dependi ng on the nethod
of adm nistration. Parenteral admnistration is
wee@baryed. Exanpl es of par ent eral adm ni str at PGIER2089/052809
i ntramuscul ar admini strati i ntravenous
adm ni stration or subcutané us adm ni stration. \Were
the conposition is to be adm nistered by intravenous
i nfusion the dosage volunme may be from 0.1 or 0.5 n
In a prgferted a5i@0t of the prvefigorathe pedne isvelamdnizedraati ABD frhntitadgl or fragment
d %%ﬁ%c llé about 20 m. \Were the conposition is to be
or der fed by subcutaneous or intranuscul ar
injection the dosage volunme nay be between 0.1 to 3
preferably between 0.5 and 1.5 m, and typically
In par@@mn the inyentipip weaxédes s 0§ theegentbbedined ab@etﬂnethe manufacture of a

BT e
subj ecC@ll’Hldﬂse agl deﬂﬁ{ﬁfa%baéﬂm 1h\Fént181€ 8180 ptdvikks iaB ! enttaB @efined above for

onposition is provided in relatively snmall vol unes of
use ma&a% (ieatpenp of gutoampyung digease) wherging e rigentvis t@n&?o@ldm@rﬁeged to a
provi ded at the required strength
Subjec{gg%gggggéﬂd\?g%% descri bed above (i.e. ready for
adm nistration). In one speC| fic enbodi nent the
har maceut i cal subcut apeous

It will bg @ppreciatediiropn tl%?ag;p oNF ggqa(g%th?‘hthg 151\@5‘%;3 @e surprisingly found that
low dAGEIShHE AbiiB  BTUB Wpfo%meqce%cmg aﬂaneg’;t)é'cﬁf‘c St B4R Rfurally

ey can be easily adninistere non- medi
occurrpgrisgulatery TAzlly 4604l @EéﬁyT@ge)npmemitngomm vipo elihioals¢ffect at far

fower A i r Suely Bt o i Andosron T PR Puther

the indORGGERateh %hr;ﬁfsﬁlggn\&b&ﬁg QRatPihet MBmaR6$ eHiibbdy EBFOMAN did not
Wi | st known doses of agents capabl e of treat’ing

Substafﬁmﬂw m@ﬁ%ﬁe tﬁvgléal@e inghuee reddape of prpenflameatesy cytdkines walcgmpared

he.rea
o oo R VAT e S B O ol s
does n@trbauswaysufb@tantﬁm Néhge fexfnea%pwt@ntdfﬁmmwmp@&cﬁwe
aut oi nmune di seases and cl asses of patients. The

invention will be illustrated by way of exanpl e only,
f
the cfbLBABHUERE St MR RO EL R S by B g n

concentraman thpet rik dber admpayed o dyibes . conBinndiiogs. ofHBUI64, prafegably, the
dilution series is detected with a fluorochrone

concenfraligd phtheaaent isufiemh 0-1 yemire i Woag/ml el hggnl 000 ug/ml, and more

t det f
T R T T A——
fisc +
o S ot 1 o e .
mg/ml.d@nbingal @y@Simg/vd. and negative sel ection steps;

The dosage volume applied to a subject using the composition is not especially limited,
provided that it delivers a low overall dosage compared to dosages already known, and is
therefore suitable for all patients because of a lower level of side effects and especially in the
treatment of individuals who do not tolerate doses as disclosed in WO 2004/083247. In
particular, the concentration of the agent within the dosage volumes can be varied in order to

provide the required dosages which are described in this application.



Figure 3 shows the nucl eotide sequence encodi ng the
mouse B-F5 VH region (SEQ ID No: 5); Figure 4 shows
W@ b@Inzish@eot i de sequence encodi ng t he nouse B-FSI/R2009/052809

region (SEQ ID No: 6); Figure 5 shows the nucleotide
sequence (SEQ ID No: 3) of fragnent of the plasmd
encodi ng the VH regi on of humani zed BF-5. The sequence
encoding the V region is wunderlined and the

The dosagees@omdi wijl paly pleptridie eqtenmethoSECY Iaﬂlnﬁ\lbstralm)l iParenteral

N I A X R T T AT TR—
adminfstrBGEE Nint@{erddd® RiiREdtio N0 %%gtahaﬁlsvﬁdlhﬁﬁrt&ﬁanofmere the
humani’zed BF-5. The sequence encoding the V region is
compagiiiderik itm be admihistered dyrinegsysooe m@usgm &p@\osagstevomq@ engee from

0.1 orGE DB S0 E e e Bt iR T i 2 STt FBispff aout 20 mi.

Where@@@ 2orhp&ior( ﬁ Q5 Bk adthiétete £B8 slb&Rdnesus slaR@EmBcular injection, the
cultured in the presence of irradiated PBMC (donor-A)

dosagq yplune msy dsdwbireatsbifcbmbfprefierabb katpecnghp iandibd minend typically
about ﬂn?l iferation of alloreactive CD8+T cells was
erm ned after 4 days of culture by adding 37
kBq/vveI | 3H Tdr. Mean val ues of cpm (triplicates) are
own. Figure 8 parts Ato H provide gr (ghs show
Howerfat ig SPmsrﬁn%h?éHermmhéérontpPrlaP% rrwr/t'rr R3RGAeh %OHCErgﬁtf‘@nﬁogm and
dllutedo{o tﬂQ%ﬁ'er%"tl? uire@%ordtﬁé ‘fﬁdhggﬁialé @or@éfﬂgﬁl Fre?eraﬁl? Wh&R situations
ents "are treated I ntravenous
the conmpaﬁbm os ponfwc&ﬂOﬁxlrakrtlvalyp'sraa:lbkyolunmrrctfsab@ut a, Iﬂ 3f 4 or 5 ml In
r raphs of the PASI scores
ahemafiyf campdintenty G sANARE T SoRIBVed AL gal g renthyde doseee
Volumg dé?Jrfb%dAabter |'(|1 @rfé‘ddi}d Foldh@RMELNON NE FRL debifiRMrhhtRliment the
clinical trials with psoriasis patients of dose group
pharmadeutieal dreswpobitiens for @bawphasug adininisirdtion atrrevided &y e ready for

:
acminigrEEC ook o o R S VOB T eSO B listeed

by nonGheditd1pefRbShelscores of patients 1 to 8 of dose group
1, respectively. WO 2009/ 121690 PCT/ EP2009/ 052809 13

Figures 10A and | OB respectively show the TFNa and
lL- ' I 0
s v il B ERIR e S ST gt LB i

autoiminfiine cdiseary could teahdhivistotdiit der Bw dosagesThat iasgoentisgtddy the
| evel s reported with the anti-CD3 nocl onal .
presenigAY PR A MIISHESEWT 9B ST 2BES FaPRBIeE tegling Apgimgpune disease are

effecn#_éWffll %ga%qn!h@lo{lslaﬁ Jr'dgsléﬁs%st égeﬁlerEaﬁls n thiv@ MMe@fe@gvé Already

| gures as report Keyneu en et
in mu&ngbwen] doddsdhasTypenet m:abet‘esy dat ineort seffdRésel trentthent of some
Tepl i.zumab D icated i.n Figures as "3)" reported in
autmmp%\%Sldlfe%SFSﬁ’i‘ classgpol MU gl . J. Med. Type | Di abetes
patients. Nor mal val ues indicated in Fi gures as "4)"

reported in Straub et al., 2007,
The invention will be illustrated by way of example only, with reference to the following

Figures, in which:

Figure 1 shows the dose dependence of BT061 binding to human peripheral lymphocytes.
Binding of BT061 in a dilution series is detected with a fluorochrome labelled anti-human

IgG antibody. The mean fluorescence intensity is determined by flow cytometric analysis.



Athr. & Rheumat. "*)" represents a single dose, "**)"
represents a cunul ative dose injected wuntil peak
W@ ovearep@t i on was reached. Figure 11 shows | LPQI/EP2ZH09/052809
|FN-y plasma | evels after mnistration of a single
i ntravenous or subcutaneo dose of BTO061 in healthy
volunteers. ULN = upper limt of normal (calcul ated
based on cytokine | evels neasured in 39 healthy
Figures2ibhoest &e pukifcationesahemabli€D4+2D2 5 reguitasy T delis aidi @DJ+CD25-
Fggﬁég .ho a.kinetic of cell counts (cells
effectoseFlinpy sAMPREE R IYANG RRtVESFIEcHIMESd with a single
i ntravenous dose of BT061. Mean val ues of 3 patients
per dose group are shown. Dotted lines indicate the
Figureup pleawy theinuclsbtido saumbndeldonding thet ineudedddid Vii mégiornfSEQ ID No:
5); normal (LLN). Figure 13 shows a kinetic of CD4 cel
> counts (cells per mM of plasna) in volunteers treated
with a single subcutaneous dose of BT061. Mean val ues
of 3 patients per dose group are shown. Dotted |ines
Figurej fhghiopattlee nusdeotigp sequengs enceding therpuse Bl VargiethSHQURNo: 6);
limt of normal (LLN) both cal cul ated based on the
CD4 cell counts neasured in 15 healthy subjects as the

Figuren®aho@s &H@ﬁﬁclvaﬂldtesdﬁﬂublﬁce( GEQNIDUN): 2) %f S &dghaent of the plasmid
devi atj on. parts A and B provide @hotogra phs,

encoding ot Hie r@gﬁom %fa#lumamafd vﬁFrﬁ E&%rﬁea@qnge FRCcPdRg sthasV region is
e
anderiES o B s AT 01 bepl 7 NGARTSROND K818l s iifipted below
the nugbatidegequeincshown in part A was taken prior to
treatment. The photograph shown in part B was taken
28 days after treatnment. WD 2009/ 121690

Flgurepé:-%g@gqgeg/nggig&% se’bﬂeﬂ:degq:?g‘l? 15 N60Y) des, KesHEdSof {h@nﬂlasmld

the clinical trial wth toid arthritis patients
encodiag thele¥icregens iof tExzmired BE- STITéxefsegucrre:esmmémg tharV region is

oG8 O B R b9 P LAY A8 ST 58 vl

the nuSbRfdétsapeaus BTO61 achieving at |east an ACR20
response. Six patients in each group received the
anti body dose while two received a placebo. Figure

Figurevj\?f{hﬁ% %aljaqsﬁ)ng) iy Mﬂ??ﬁg[ﬁ%&"&b%ﬁ{rg (HQI?OI'CA) df[hdcé‘ﬂ) J:e?llrs] (donor-B)

r heumat oi scn
cultureE[Xm rthd: PreSenckiof! Ufrﬁdlﬂ.ﬁ&\ PﬂM@/s(dmd@ax) mf’tﬁé ﬁore@éndefh@sdﬂdéfbe different
ender joints for patients,fromthe dose group

anti- CPée@ﬁm @hﬁ@aw sliBliorehrws DB osallS wrydetemioed shsnd deys of
cultur addﬁ{%ai' [?iwgp J e RO A 0Y a1 S0 £l Bn(%rgﬂﬁﬁt%s)' dle %ﬁ)t\){,nent S

ose group. SIX pat each group
recelved the anti body dose while two received a

. aceb Fi gure 17A and,17.B i de resul.ts from.th
Figure(} PHFEA forHiBIPY 4 (R RGUINES: S 19 Qiicql i vt poriasis
patients of dose group I as described in Example 3, in which patients are treated with a 0.5
mg intravenous injection of BT061 or a placebo. Parts A to H of Figure 8 provide graphs of
the PASI scores of patients 1 to 8 of dose group I, respectively.

Figure 9 parts A to H provide graphs showing data from the clinical trials with psoriasis
patients of dose group II as described in Example 3, in which patients are treated with a 2.5
mg intravenous injection of BT061 or a placebo. Parts A to H of Figure 9 provide graphs of
the PASI scores of patients 1 to 8 of dose group II, respectively.



as described in Exanple 5. The Figures show the
changes of individual paraneters (in % for one
wWo e®pozger (Figure 17A) and one non-responder PBEi/gea0a9/052809
17B) fromthe 25 ng subcu gneous dose group. In the
Figures "Pat's GA" and "Phy“s GA" refer to the
patient's gl obal assessnent and physician's gl oba
assessment, respectively. The term "PA of pain"
Figurasdfars1dt10Bt egpeptitdl g slicve tlﬂé[%&salﬂﬂt ®felqnat Obseﬁiegl.iﬁ e clifidal trial
rovide further resuylts fromthe cli

. 18B
with f?fq%é| (SIRBteHNPRYTIART BRI Phidbeitancoys ineciion) a%ﬂ%ei@& rioBwgeers in
compdrRofEXA R 18veds repbRed Wil rtl?egarﬁﬁ@l% tﬁ&&%&tﬂ%dl‘é? @(%"e levels and

joints in patients fromthe 1.25 ng subcut aneous dose
time tg rrmspmenymrg im@udeg Ay than ﬁgﬁneerRetshbs EurZBR X isigrtert anEiguss as “2)”

rou r re A .19 ravid
reportp G KErRY Bt P 8y g el Pl e Gt Pofénd Resuts for
TepliZuhi@y ni&h@itéﬂ AHi firkd 4553 %’D%‘pbﬁ&t % ReoMdes el ed N.EisK 3NPie8. Type
5. The FI%@YGS show t he number of tender joints in

I Diabgfgs p@tmnés F15ah YWSWIW%@%W% 43" epgBediniipub et al., 2007,

Fb 0 l& ) €48, 255 0 dose
Athr. %r ST re%%g%t;tg ggl % do 50 ﬁg{l\gp rgtggil%u ﬁl}TaélHF gse injected
mﬁﬂpkhéupm&yﬁmphwﬁer&&ﬁufnces of murine B-F5 VK (SEQ I D

No: 8), FK-001 (SEQ ID Nos: 9, 10, 11 and 12), L4L

(SEQ ID No: 18), and LAM (SEQ ID No: 2) in the design

T S A e

subcutahdogm destt of(BT(i)d'ieinrirehly}pemlindeersdtmLﬂé Feegpen hrrm,kliﬂ mJemB- (EElculated

based i%f&sg}g? Lev(e qsgeﬂﬁrw%%hgeﬁg‘gosug@? péé% Frﬁap\kyalue f7% xjsfandard

deviatioi design of the humani sed formof B-F5; The
invention will now be described in nore detail. The
agents that are suitable for use |n t he present

F1gured&%@%¥§§+ 1?1%‘[3%%)@@@33;;\,\1?.'0%&1@ gceell%aﬁjgg gﬂ é)rﬁ t | v itggrs treated

with aPShylpaptrae@ou dPdc0bLBIT0OT. MBan aAlubd o B. péﬂvéﬁfsepérrtﬁ)se group are
ent is an _antibody it may be a nonoclonal anti body.

Shownpgéft@i Hpgsyingdigate thgyupnss diynit of zormehdéiBhand dietlowapimit of normal
al)Dantlbody The anti body may al so preferably be an |1gQ

anti body and nmay be an unnodified Igd@ antibody. In a
preferred aspect of the invention the agent does not
cause a substantial increase in the evel of

Figure gdoshons | aalieiorly CR teskichrs i(gells rer §1]1l9jf olasmg) i pejunteers treated
with ale ?@JuEﬁ%o%d%ﬁ'o?{ﬁ?édloy&ﬁ vah IR £ ati v d#‘%s(io%%{ %]rocup are

ter adm nistration anti1 -CD3 a t|
showanDttﬂ:d:hﬂharlndIbhte thd eppel inof ofl eyl (UINF) and thk 1&wvardhioof normal

N e Bt Py GRS Rl subects s te
mean pTERREKEHe bishEahity) S4Ria8ed8 déwssmnlable Al).

Figure 14 parts A and B provide photographs from the clinical trial with psoriasis patients as
described in Example 3. The photographs are of the same patient who was a member of dose
group II. The photograph shown in part A was taken prior to treatment. The photograph

shown in part B was taken 28 days after treatment.



Specifically, if the ULN for a specific cytokine given
in Table Al is taken as X then within 96 hours after
wW@ewpneser ati on of the agent of the invention PEEER200EY52809
be I ess than a 20 fold inchase in X. Preferably
there may be less than a 10°Told increase in X. Mre
preferably these levels are during the period of 10
m nutes after the start of admnistration to 96 hours
Figuraf 1% preodgl sisulen foin abkriclinietlr aidl owith |theirgatpids sithits patients as
hat in autoj e patients, cytokine levels prior to
descrﬁ)&ﬁiﬂh Expgle; o P shoy st bar Shart af ﬂ@weﬁra@ﬁ &f Paiggs from the
. | . , . o
dose GBS ANR A0S B BTN 2 LB 23 PR ut BTOBPkhicving
at leaptram/mER 2@ rdsporsenpiarpadents itt ¢peh @odtipwatdival the abtilsodgfdosdrehile two

n healthy subjects. In those cases, the

.cel | '
recelvc?gr?cpze?ﬁelt’%ti on for a specific cytokine directly prior
to admnistration of the agent is taken as X and
. within 96 hours after adm nistration of the agent of
Figurg f6A| and el pravide aeseltgdipnb the| disiral tiwh vathadetiroatdid arthritis patients

' ' . f I h I h
s e BERELE o PGHELEB N 0855 AR Bk 5t Do o

patierflyl fromgtht desep@ot® eecefvirkd2 MngluBsutarkbteBTOOE Fg@e t16Bfshows a bar
admnistration to 96 hours after the conpletion of . )
chart gf tenuibestof sollggi onein PotiwdoirmeTthErrnodre52R0D Sixgatients in

j YN gj R - b TNF- al pha
cach %6 gmgélclg—lﬁl-egarrr?%ﬂgé g%l%\éul%lt‘%g&%te lgk(#%glal%%%oél S neasured
in plasma of healthy volunteers. The ULN (upper limt
. of _normal)_is cal cul ated hased.o an_ val ues neasured .
Figurg {7Agn 1R, pEYide rgi}%isefaqr%ﬁw Jinjeal grgiwd@rr etk ariiitis patients
as descAb& fUtliBle Prafeariiads aRREGE Rin E]I%f A bASToL ?fl‘rﬁgﬁfers (in %) for

I
agent does not cause a substanti a ong- szs
one memders dlignret HEAJebld oanhomfes@idier |(Yiguhocl/iBesfrom the 25 mg

ubj ect's bl oo | asma. .Specif.i,.cal,l, i thi,n th .
suber R §itost <7 B s idties “BR R AL (28 Pt Porte e digarint’s
globaC@d@dsmht & physt A8 g%ﬁp&sééﬂnfeﬁle r&pbitRely. STHl 8@8 “PA of pain”

pl asnma nay be "above 250 cells/I (or at |east 250

refers gethegafignt’ spsedsamernilof peihe cyt oki ne and CD4+ | ynphocyte
effects descri bed above are seen in at |east 80% of
patients treated. To prevent negative inpact on the

Figurd MAIRAd SISt govide.forthet réQdts ame theclidiel tydrphide YRe@n@edid arthritis
. count or induction of cytokine release, it_is_known in
patienisys depgried yExpBls %ﬁ@?%@r@%sh@@stb@ apgberoftender joints in patients

from the 1.25 mg subcutaneous dose group (Figure 18A) and from the 6.25 mg subcutaneous

dose group (Figure 18B).

Figure 19A and 19B provide further results from the clinical trial with rtheumatoid arthritis
patients as described in Example 5. The Figures show the number of tender joints in patients
from the 50 mg subcutaneous dose group (Figure 19A) and from the 6.25 mg intravenous

dose group (Figure 19B).

Figure 20 shows the alignment of the polypeptide sequences of murine B-F5 Vg (SEQ ID
No: 8), FK-001 (SEQ ID Nos: 9, 10, 11 and 12), LAL (SEQ ID No: 18), and L4M (SEQ ID
No: 2) in the design of the humanised form of B-F5 (i.e. BT061).



cell interacting antibodies) of subclass I1g&, 1gG3 or

| g4 because anti bodies of the 1gGlL subclass display
wohe@hariehie receptor interactions. It is al so KPGUEP1009/052809

the art to nodify antibodigs (especially T cel

interacting antibodi es) by '#c nutation,

degl ycosyl ati on, glyconodification or

gl ycoengi neering to reduce Fc receptor interactions.

Flgurd :n sthbels eheparglnﬁfﬁﬁt &f tﬁe p@l&pcﬁﬁde B&uendes bolf ﬁlu@llhe %m VH (SEQ ID No:
entors have foun he avoi dance of

7), M?cﬁr (StEQeHP g@s: sl éé@nﬁr%@ %}ﬂlf (SE& HdAY: dy: eanﬁd?ﬂ”\’ (SEQ 1D No:
17) inBRERSRALY ol el AReAUGM oG pshe | present Fnvention. |n

parti cul ar ta presented ih this patent application

i ndicate that the agent of the present invention does

. hot ., cau bst ant.i and | ong | asting CD4+ cel

The”ﬁ@ﬁF@Pﬂ@ﬁm“’ %ﬁ@ﬁ? lgﬂﬁg?ﬁﬁ??a cytoki ne rel ease in

conparison to anti-CD3 anti bodi es. WD 2009/ 121690

PCT/ EP2009/ 052809 17 Accordingly, in a preferred
The agespretbat @k stitablé fereuseiiothe pn@sqvg amveniien are thoseoethich eck capable of

cctivap B RRCRAS oot BADS T A b Goa RoGhegBle, < prpten or an

antibo@e JWHERSHE aké@Ns af laiGRIR i gt ©Monbclohy CREBEd PREfeRBly the
to reduce Fc receptor |nteract|ons or a fragnent or

antibody thet mpap¢loeal tant antitedya ke pesthods nygyi alse Bickerahix e an IgG1

i BUARBLEL BB OR B e

derivatives thereof, which are capable of activating
atory T cells. npl es of ant|b0d|e

C4+CD25+ re
In a pyggread agpest @églaeo}n@e@fona@tﬂ.ag%&tlms neirprusHp substaial Hcspge in the

level cE]rt' g hﬁéﬁ 1@1?1%0?}9 nngtlr(?gﬁ%g )}1‘1 ?tieg’g%@c& \s/ Scfl(.)@c%l?l:as%gaégtgpﬁaﬂmlstratlon as

compai<ell ©- fhEZB\)els Meerfmlrla}dnﬁﬂlietrmni df(}dljli -UB2&dhntihodibe In particular the

Y S e riabl e donmi ns
tevels le T HaE B g 00 ibr? G MRBOa)T LnpFbete ot
substaﬁtleﬂ‘ll&r@ﬁe& e ﬁ@& td fE&AN lévgﬁ)meagﬁye§ in ﬁ@ﬂﬁlglasm))eﬁ@ %e@nl“able Al).
can " be sel ec anong constant donmins ffom any cl ass

SpeCIfmﬁlly,nﬁﬂmd@LNtfut # mpecifig exsdladé syen gIMT ablg@l Isgakenl agAX 8red within
Ly I 98 ;and
96 horrg ir rp P G at o S Dten PLensisaRy ot R aRgs 20 foa

increag2OASX aBﬂeféi‘&lﬂSilt]i@e Ahayl BGlest thapad 10 golddncred8Gh. X TMBre preferably
present invention also includes any fragnent of the

these 19Yﬁ1$ wediprias i peiadgoft Heminutesgifish she stare padmingijagon to 96 hours
after c&rﬁﬁ@ﬁé&gfsadnﬂ{lﬁé&?d Lular Fab, Fab', F(ab)'2, Fv and
SCFrV ragnents.

n a part|cularly preferred aspect of
the present invention the antibody is a humani zed

CD4 anti body or fragnent or derivatjve.thereo
It s poggplevlstl R ABITRENS BHSB L BRBENG IAFISaRoT 10 m&ﬁ@ﬁl%@{fhe agent

are alr%ﬁ??%%lﬁg tlﬁﬁache%bQérvédjﬁfhﬁﬁhf"Qﬁdﬂér | VQ;J 19 gwéﬁ @mﬁﬂe Al) e.g. due

fragnents and tives thereof
to a modified activation status of immune cells compared to the activation status of the cells

in healthy subjects. In those cases, the concentration for a specific cytokine directly prior to
administration of the agent is taken as X and within 96 hours after administration of the agent
of the invention there may be less than a 20 fold increase in X. Preferably there may be less
than a 10 fold increase in X. More preferably these levels are during the period of 10 minutes

after the start of administration to 96 hours after the completion of administration.



The humani zed anti body BT061 (hB-F5) is derived from
nmouse B-F5 mAb, and has V domai ns defined by the

W0 200vaeny pol ypepti de sequences: - H chain V BOWEPI909/052809
EEQL VESGGGEL VKPGGSL RLSCAASGE SFSDCRMYW. RQA
PGKGLEW GVI SVKSENYGANYAESVRGRFTI SRDDSKNTVYLQVNSLKTEDTA
VY YCSAS YYRYDVGAWFAYWEQGTLVTVSS (SEQ ID NO 1) WO
2009/ 121690 PCT/ EP2009/ 052809 18 - L chain V domai n:
DI VMIQSPDSLAVSLGERATI NCRASKSVSTSGYSYI YWY QQ
KPGQPPKLLI YLASILESGVPDRESGSGSGIDFTLTI SSI QAEDVAVYYCQ—ISR
ELPWI  FG QGTK) EWF@‘\HEEQ | D @Nipg/nﬁe}u vatives of this
anti body are algg surtablie use imthe present
invention. Derivatives include those wijth V domains
defi ned by pol yfiepti de sequehg¢es having|at | east 80%
preferably at least 90% nost preferably at | east 95%
sequence i dent WF\?\?JP}F? SEQ I8N0 1 or |SEQ ID NO 2.
Particularly prehgr I?IH} Aantibpgires—are those which
conprise the canplgne aritly-determ ning regions
(CDRS) of the nouse B-F5 mAb, and retain the ability

B- F5 to actlvate CD4+ CD25+ reqgulatory T cells.
Table zﬁHert%axe. gYFlnmepnigedonrlasia o eatthie Velnntgear: Vike Hbmbfupger limit

of norhl%l)sllg CB@/P:ula'tiﬂ B34 %Smggl @Qqe@ﬁreﬁs%lﬂ&h irPBY '1}?89?%?111%%0’[5 + 2 x
optiional I'y have variations 1n the sequence o e
standafdDRyidtioat do not substantially affect the specificity
and/or affinity of binding. CGenerally, the hB-F5
antibody used in the invention further conprises a
tﬁbr&@f@@& adpect 6€Gk ARV -thPagdil UobLh S ABOUS bR tRI long-
constant region can be sel ected anobng constant domai ns
lastingf desmeaagyin chassll ofounimofi fdf-o buhphesytes ne | thelisngjettdgvbldod Gylasma.

SpecﬁJ cglgé w1?xa@1ea%e&g>ﬁd)§3dt&%§y}gm Oqﬁ/ E aﬁ@{né%faltlgg él?eg?f.glgg 8‘[ of CD4+

1ymph§<§.Jt@CIrledlea§EQ>ﬁ@:t’§Qﬂ§(§cﬁﬁblasm@0ﬂﬂ%' e &ovk IGO0 bdlshAr dot Geliadst 250
n

. The present inventio so includes any fragnent
CGUWHBf the hB-F5 antibody or derivative thereof
conprising the V regions thereof. This conprises in
particul ar Fab, Fab', F(ab)'2, Fv and scFv fragnents.
Prefera%ljp tHeydyisiied ndl € DeirClgdiphgcittd effdctd dsikiBed bbdweartl sedininnat least
. of the L chain of a BT061 antibody nmay be fused
8040@W¥Wn§t$6W9nucleotlde coding for the constant region
of a human Hor L chain, for the purpose of
expressing the conplete H and L chains obtained in
To pretzéritsnegaj/ve 'mnpastaqm eltecﬁnmmmhi sygytean, Sd. g reatlecperpt i mea]ylrrqmbqge cell

t he, secre .of rotein can also h
count or 1nduct10n 0} cytokine re ease et 1s known in ‘Hle art to uftilise antl%odws (especially T

cell interacting antibodies) of subclass 1gG2, 1gG3 or IgG4 because antibodies of the IgGl
subclass display higher Fc receptor interactions. It is also known in the art to modify
antibodies (especially T cell interacting antibodies) by Fc mutation, deglycosylation,

glycomodification or glycoengineering to reduce Fc receptor interactions.

In the experiments described herein the present inventors have found that the avoidance of
antibodies of the IgGl subclass and modifications are not necessary for the agent of the
present invention. In particular, data presented in this patent application indicate that the
agent of the present invention does not cause substantial and long lasting CD4+ cell depletion

or induce substantial cytokine release in comparison to anti-CD3 antibodies.



WD 2009/ 121690 PCT/ EP2009/ 052809 19 The invention
al so makes use of expression cassettes wherein a
w@olwneisbeot i de as descri bed above is |inked PGI/EP2009/052809

appropriate control sequengfs all owi ng the regul ation

of its transcription and anslation in a chosen host

cell, and reconbi nant vectors conprising a

pol ynucl eoti de or an expression cassette of the

i nvention. These reconbi nant DNA constructs can be

obtai ned and introduced.in host cells by the.. - .
Accorgingliminy 2EUHITiFISSPSH © D6 SRS e BRpe a6 %ﬁ%@lﬁ% 161 antibody,
i iRE" | LAV ERL eh&f ndt Best subject to
te. af QARG LR THE A FERNETLEEARIGE el noc B sub
deglydonyletidr, @iycomodifcatiotasglyaehigeaingtp medue Ff repeptan rkergtions, or

t he prgéent.iqvengion can be prokaryotic or
a fragmgnt o ¢SETEatEE L0 lanpng suit abl e eukaryotic cells, one

will nmention, by way of exanple, plant cells, cells

of yeasts such as Saccharonyces, cells of insects such |
The aabdlicssvplvhl are west Bpgbleploerise imribe Prgseell invention aigchumanized
iR Aot B0 BT SEe R Dss (TR0 et B8, gapable of activating
CD4-+CM28 Rt le@ilatond” tdIB. Bxampleprofaintibodies whirdit areceiphisle adnctivating

be made by the standard techni ques of nDIec?Iar
CD4+ED3Ptgieuliiey B 0wils (8- disppssert inh SagKes s@d@h-n (Fyggpean Journal of

i nvent, e he culturing a host cel
Imm“%@ﬂ?%{jr??@g@ﬂ 325(8?%%2?2’3?%e tor conprising a nucleic

aci d sequence encodi ng said anti body, under

conditians, suitable for the expression thereof

) . and . .
Generpli. thpeiigrhcied 1t IBBUYIOR CORPERS O GEtE gl fgfpains which
i ' v i Ai Zefhn (Fc). Thi
e sISLOHER 01 SRR PR Sl bl g . i
constaBt Fegiovrtaarbd stlicteé ginong canstant depeios fipal nyshapue! immunoglobulins,

_ Fi gur, nd Fi gure 4_and,under sequence i tifher
el s ShEn b S R RO RETR G IR (A5 0 and
TgG4. WhifeRed BEnARY$&i6AREe REIBCBA @inbBE cu@it Jehatised 10§, in particular

sear chi ng dat abases for human VH nost |ike the
IgGl. ori gi nal nmouse B-F5 VH and VK. VH region of a human

anti body (M6; Accession Nunmber A36006) had the

hi ghest honology with B-F5 VH. VK region of another
The pfideNnatioRtky i6EIKd&0diy NAIKRDANE tietanéibody comprising the V regions

Bi ot echnol ogy, 7_(1989%, 805-810) had_t he hi ghest
thereofishis eayyprisies H Ipwisplapd abyirabadigah) 120064y sckv fragmeits.

PCT/ EP2009/ 052809 20 Two types of VK differing

between themin that the 4th residue was Leucine or '
In a phRichiadpipreferried nepeconiSthe peesent ianchtive sheyratitedy ds a Minaaizdd anti-

L4M [ ' . -
CDh4 antibod}-fr V(\)Kr) f;aéx%%gt 8%: de\{rll_l/a%lvc]; ft}?errcleor}gde%% ot %hheerrnnouse monoclonal anti-

CD4 antibody B-F5. An example of such an antibody is the BT061 antibody.

BT061. fragments and derivatives thereof.

The humanized antibody BT061 (hB-F5) is derived from mouse B-F5 mAb, and has V

domains defined by the following polypeptide sequences:
— H chain V domain: EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQA

PGKGLEWIGVISVKSENYGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVY
YCSAS YYRYDVGAWFAYWGQGTLVTVSS (SEQ ID NO: 1)



in that the 37th am no acid residue was Leucine or
Val i ne, were constructed and designated as H37L and
W00 1216 al i gnnent of the pol ypepti de sequene@€BER$009/052809
B-F5, FK-001, L4L, and L4Mis shown in Figure 20. The
al i gnnent of the polypeptid§ sequences of B-F5, M6,
H37L, and H37V is shown in Figure 21. The FR resi dues
previously reported to be inportant for the packing
_ 1 &ailcPRen{ahot hia et al., Nature 342(1989), 877; Foote
et al., J. Mol. Biol., 224(1992), 487) are boxed. By
DIVMISH3I InfyV S heER ATINGIRAA SKHS VAT Me Y sSYBhW YJRQV r egi ons

i i i oR
Kra e g R G bR TRV AY YRS s v
FG QGTE VEaKESBEY IDhwee2yli scl osed in US Patent 5,886, 152

for humani zed B-B10. Briefly, expression plasmds for
the H chain (VH humani zed regi on fused to the constant

Deriv% 9043y FuBIEG ash, RIADE Aol M refierRimusnlgh posvatives

include ethyb<en withs ¥d ddbmaink eletiaed thgnpolypaptide sefiudae ) Bavikg cdialemt 80%,

of humani B-F5 were const ted se ately.
prefer%mégbp%$t§§%d§9sttpﬁeeferéﬁlpfraéiga%%ﬁemﬁﬁ ey atias SPo m no: 1
or SEQTHWH: 2. by the pronoter/enhancer of the gene of human

nonocl onal 1gM FK-001. Figure 5 and 6 respectively

show the fragnments of the plasm ds encoding the VH and

. VK.regi.ons, of.. humani zed BE-5. The seguences encodi ..
paricqffy GG RGPl R e B B paral i oL cmining
regionR PCVREPHT B HEEHEBESSMAD Carldfét R HRA NG I MERED tb Retivate CD4+

nucl eoti de sequence. Both plasm ds and pSV2neo were

CD25 irqaulatersicoedlsy Thaloeucd dhd GPBs i théethey\si eV sgomains is shown

o 158 T 08 BBt TP A s o

CDRs @l ido hundibstagilallyyarfeoaths spaitidity aeyl/oa afindy odibiddidpuman | g
K chain anti body. Characterisation of the different
versions of humani zed B-F5 Estimation of CD4 binding

iy Lt g I ; f
Cenr G AL Ry VE 905y, KOS LGOS g consn
regiondAd). acmodicdtedhitede, thiseodsthriteegon cantd detadtedsanvegeonstant domains

urified fromcul ture supernatant ffinj :
from Bcbiin b b ABREC G BUTGE A B oBA Hhblels sudguidsone

includfn%fll &h EI%GL 3RinAdE00. Befelvl bynstt MRIARAR E2k8A0imong constant
PETF EP2009/ 652809 - 21 measuring, by neans of

domaigonfdeti in peetiGlardaGlt hei r i nhibitory activities against
the binding of biotinylated nB-F5 to sol uble C4
coated on mcrotiter plates. Incubation, time is 2

The proQf faveht®n AdCimRRdeOMS! Ridhiint bOtheHB-FT BfioRlly @k idévative thereof
bi ndi ng activities of hB-F5s (binding activit

of
compriserbe Warggioak derepd. Hlopogmppises in particular Fab, Fab', I~y(ab)'2, Fv and scFv

fragments.

A polynucleotide encoding the V domain of the H chain or of the L chain of a BT061
antibody may be fused with a polynucleotide coding for the constant region of a human H or
L chain, for the purpose of expressing the complete H and L chains obtained in this way; a

sequence coding a signal peptide allowing the secretion of the protein can also be added.



shown in Table A below Table A Antibody Tenp (O
Rel ative binding activity (% of nB-F5) H37L/L4L 80
W@70030216487L/ L4M 80 37 30 37V/ L4L 10-20 37 I1BCT/EP2009/052809

137V/I L4M 10-20 37 10 From tlrbe results shown in Table
A, it appears that the 37thresi due of Leucine, is
critical to maintain CD4 binding activity of hB-F5
because the CD4 binding activity is several-fold

The ineuitioe dlsbynakenuer sf enprestios Thssatt¢sowBatbiala p@ynddietide as described

N N NEX P R .
and tfhd|Mfdnuh alchdidnfiRkense aﬁlﬁe@@rﬁﬂin%%b‘tor%ﬁi@{% a ﬁélyﬂ(?%]eeotide or

is not clearly denonstrated by nol ecul ar 'nodel i ng;

an expnggreqti eassetty optheHigmntiono H37V in CD4 binding activity
was unexpected. H37L/L4L and H37L/L4M were chosen for
eval uation. Investigation of the in vitro biol ogical

Thesea@tdribihi@ DIOA daustRRtsZRE bB-obminddemt intydduced i se8dIkdy the well-
activities of mouse B-F5 and humani zed B-F5s (H37L/L4M

known gachnigpep ofinecombinant PHG ayd geneic enginegsinged. Humani zed
B-F5s of Ig& type (H37L/L4AM I g& and H37L/L4L | gQR2)
were also tested. The in vitro biological activities

The ifenti@: HSo anakles use of ahivsttcglhetgancforfBd bpa polheaclestideudtigdinvention.
i ng _perjpheral blood noponuclear cells (PBMCs) from .
Useﬁlmﬂgﬁ&-wls ol the phNRE O 8! At PeaRTE NKSANAR 08¢ PralEgyptic or
karfint/ &2 0AM 280 ble 2k 1 RO/l m? B
. arflo pg/ m , 4%days) ei n ?ﬁg%?éggr@e 0 %??ﬁyéﬁ%yr&ﬁy OPQXample’
plant h@lsESells afhygeastsesueh rme Hatdivednfass, telieiof ipseotsi fueh at ivesophila, or

responses by 3H-t hym di [ r iQn ri and
Spodogs B P s AP S A Bt S BortA ke O o

proliferation, but the activities varied from

anti body to anti body and/or from donor to donor. Al so,

The conptiipiéorapickXiPBsFISB Vakipes used inethe anventipibiand A sprestdrfiation of host-
cells cgg Il\)/eCnBlrclg Ibly t[heer sa[letu{d%pd tle&qllilc(fu%g oP Xlofé%lﬂ'ar biology.

The BT061 (hB-F5) antibody used in the invention can be obtained by culturing a host cell
containing an expression vector comprising a nucleic acid sequence encoding said antibody,
under conditions suitable for the expression thereof, and recovering said antibody from the

host cell culture.

Construction of humanized B-F5

Design of humanized B-F5 Vyand Vi regions

DNA sequences encoding mouse B-F5 Vi and Vi regions are respectively shown in Figure 3
and Figure 4 and under sequence identifiers SEQ ID NO:5 and SEQ ID NO:6. The human Vy
and Vg on which the mouse CDRs are grafted were selected by searching databases for
human Vy most like the original mouse B-F5 Vy and V. Vg region of a human antibody
(M26; Accession Number A36006) had the highest homology with B-F5 Vy. VK region of
another human antibody (FK-001; NAKATANI et al., Biotechnology, 7 (1989), 805-810))
had the highest homology with B-F5 V.



Igd@ type of hB-F5 inhibited PPD-induced proliferation
nore effectively (as high as 70% inhibition) than
worsopA2160gd type seened to be nore effective PCEHREPIGEES2809
type of which inhibitorykggtivity was al nost the sane
as nB-F5. For 1gG type, L/ L4AM was nore effective
than H37L/L4L. 1g& type of H37L/L4M and H37L/ L4L had
al nrost the same inhibitory activities. In short, the
Two typdsi dfi Viodliffeanigi beitweanstheh 1B-t]¥zﬁshagt5|r¢ssdue% Lewtincent Methionine

were qggv.?'vtg}q_ o elr ggt tﬁé ?E)ﬁﬁ]; r@nﬁ 3&&? j \x(?q\ﬁgr?ﬁs/ t7 ti—l{‘c&%ugg%etween them

in thatr@e E’;’o‘ argﬁfbsic%felsl(ﬁe e eldihCacyalpl, WhR doRstMictdd@nd designated as
bi ol ogi cal activity and the smaller nunber of nouse

H37L sl A3 736 i e, altg@mm_aﬁ/theg@lyma@dec Bﬂﬂ@empes @rf B-bp.t Her001, L4L, and

Lovt el ®eina o Dyre@endl b AT P eenle Yrdhy BFB-r5. w2s

H3 7LI a[h\dGHG?\D{k shBwh i Fiptad Pl e FM&‘S’lkid@lbrbﬂoﬁﬂy Seported to be important
plication. Conpositions and uses As has

for thmmlﬁltﬁw@deDRﬁéCbﬁ@rw&uNa&W 36%”8%%)» SYErFOé?Ff‘det al., J. Mol. Biol.,

t§ ged in the present invention are
224(1
Ter y capable of treating an autoi mune di sease

|n pati ents benefiting fromlower doses. Such
atients include all patients because .of a |ower |evel
By cowbllg%@e@r‘r’@éle%VKbﬁtf@fé@B% | RFEEONSHTY JEEIE who do ot
tol erate doses as disclosed in WD 2004/ 08324. I n one
aspect the present invention also provides use of a
lhpm*mnnnfhmmﬁn&adﬁhEIﬂ anti body or fragment or derivative

hereof in the nuf act.ur e of di capent effective .
The sufjeqiret st loaBEBRRIInG Hircued BURaIeEs [T RECHGRT dBglosed in
Uspa%%lg@@xs@%qﬁhﬁan%d@cmwatI ng CD4+CD25+ regulatory T
and wherein the nedi canent conprises the

antlbody |n a concentration of fron110 g/n1 to 150

UL G T RN o e e

reglonfdﬂatlﬁﬁ{an@r O¥h&l8 $TURKAASAI &R aeZ 939 @nsld); 63[146’59)) mhbuﬂy L chain
or fragment or derivative thereof in the manufactu

(VK hymagizad segdemtused & thecopsiantaegipm of FRrOHUK shai) ﬁ’éhumamzed B-F5
. \ I
v ) AVEEAL RS AL A, BB gy v
by thd bh@nﬁiﬁ&ile@hﬂ&lt of ¢heaghmi mf Slmﬁiaﬁdndsrmch)nahtg'l\épFKiOﬁ)laFigure 5 and 6
single dose or a pluralit of, dose a nou
respecEiel athorb ety TOERERr 0. VasBys gepupe dhEer ATl Vi regions of
humai;&E8R%. TAY ?&%ﬁa&rés _h&RIRY QY VRS A POEETRIGRMINE@he corresponding

COlTpOS| tion r treati ng an aut oi mmune di sease
polypeptidp Ise@iengesaarp hmilwm@bmdemlaﬂhycha mudpcotadsl wquence. Both plagmids and
an agent. ¢

PSV2E0) Ve VRO BIRUT RS EOBELIT GROKE o DB SRR Sl &gk L1381

using tLﬂxﬁecstllﬂbJ ?Paﬁlsfe@toﬁlag %?&iu@fngtlhu%aiglg@t whie¥cdted BWOELIB A3Qising an
ng, O. 20 per dose, 0.3 to 7.5
anti-human IgG (y chaln) antibody and an anti-human g K chain antibody.

Characterisation of the different versions of humanized B-F5

Estimation of CD4 binding activity

Culture supernatants of transfectomas producing the four versions of hB-F5 were collected,
and concentrated. The different antibodies were purified from culture supernatants by affinity

chromatography using protein A Sepharose and assessed for their CD4 binding activity by



ng, 0.3 to 5 ng per dose or preferably 0.3 to 1 ng per
dose. Most preferably the range of mlligrans per
waelowe/1zepends between 0.3 ng to 0.9 ny, or 0. 3PCDEP2099052809
ng. In one aspect of the igﬁention the subject is to
receive a plurality of dos In these situations it
is suitable that dosage over a period of 10 days is
between 0.2 to less than 25 ng, nore preferably
measubi@p Vieemmefhs2ofarnehp2tivgERITA, minst inhitetoeyr axbiv?tidseﬂgmiasﬂh@ bﬁlding of
. . to lLess than Further, .the dosage over. a
biotinylpted ey rroliit BR4serdn ity TECE wrinTios §F c'i 9 hours
ﬁn37ﬂﬁgﬁ@5@§&gmggywqgn 0.2 and 12 ng, and nore preferably
between 0.2 to less than 5 ng. In this aspect of the
invention it is preferred that, when the dose is to be

The rve g s Sl Rk gty #5607 BRARFES Vg Bt 10000 are
showrRh&fagleabbyliohet ween 0.2 and 7.5 ng. Alternatively,
where the doses are to be adm nistered subcutaneously
or intranmuscularly, it is preferred that the dosages
Table AVE" @ period of 10 days are between 1 ng to 30 ny,
re preferably between 5 ng and 30 ng. The dose can
Antiadds0 be cal ckmg@d) on t he [Balstive biodinddavithbody surface
area (BSA) of the subject céggggFﬁurface ar ea (BSA)

anAAr

H37 4Lbc baI ct cu. Cd aC Ul UI 1 l.U ally t\IIUVVII IIb‘I.IIUU
anpl es of iBSA cal cul atigp nmethods are as foll ows:

m37Megiel | er fopmula: (BSA (nB) = ([Height(cm x

Wei ght (kg)]/ 38600 )'/Z (Mosteller RD: Sinplified

H37@4dldtul ati on @f Body Surfacg0-Area. NEngl JMed 1987 Cct

22;317(17):1P898) WO 2009/ 124690 PCT/ EP2009/ 052809 24

H3708M s and DdBois formul a: |B¥A (n2) = 0.20247 x

I—hl nhf(rﬁﬂ_?_u X \I\bl ﬁhf/l/m Y 425 /nlnn e D PDukoic EF

IJUI_J\JI J L =41 DUUJUT O

A fornula to estinate the apprOX|nate surface area if
From ?1%' g%%ts ??mnl—lg\@gg Eﬂ%ﬂf@ thﬁr iy 317ﬂﬂtrE§Y%196032r19ﬂ§1cmxe is critical to
maintde i@ bomhing38GhitX QMEgﬁtS (Hegause tB@ i8)4( bialyimgcactl@nB is several-fold
chwartz G J SM% D. Ceonetri
reduccgRGIT Hg Bty LSUPT aEl- L SROREY e brGREC R s dound t
be notvs%l 1@%&% fbf‘tﬂer@@J‘bﬁydlr%lEcltldﬁﬁ %ﬁﬂl@ sedéthtas diffddénce between *"Leu
Journal of Pediatrics 1978 93:1:62-66) CGehan and
and *"@aloofgén fsomanelearly Esmaoom)edﬂsom@mglaxmﬂéﬂgm therguporzargy )t H37L

i .0.51456 George SL, Estimation
toH3%$nﬁ€h%ﬁ%%@g§mnﬁ?¥g@éug?ggdgf om hei ght and wei ght.
Cancer Chenother Rep 1970 54:225-35) Boyd fornul a: BSA

0003207 x Height(c 0.3 X Weight (grans
H37L/i6n}:,agg 5:13_7L ot vege wosgqjq(rgg) H@t)o ght (g )

Investigation of the in vitro biological activities of humanized B-F5

The in vitro biological activities of mouse B-F5 and humanized B-F5s (H37L/L4M IgG1 and
H37L/L4L IgG 1) were evaluated. Humanized B-F5s of IgG2 type (H37L/L4M IgG2 and
H37L/L4L 1gG2) were also tested.

The in vitro biological activities of mB-F5 and the four types of hB-F5s were evaluated using

peripheral blood mononuclear cells (PBMCs) from healthy donors. PBMCs were activated by



According to the invention the dose of the agent to
the subject is from0.10 to 20 ng/ n2 body surface
wW@e@a/12f69d he patient, preferably from0.12 to EGI/EBI0AR)52809

nore preferably 0.20 to 10..ng/ n2 and nost preferably

0.30 to 0.50 ng/n2. Furthef?t he dose can be cal cul at ed

based on the body wei ght of the subject. According to

the invention the dose of the agent to the subject is
ConAf(2.6mghnlt 8 da) ogPRD, (1D peher abdyy) i the pdSéhce @f kgyringor BB-F5s, and

preferapbly 2 to.250 g/ kg and st preferably 2.5 to 20
were rasbrpe@.reefl ﬁr ¥fﬁg olifertive 1espoRsRgbY AVehyisinainesrBorHen dose

is based on the body surface area or the body weight
of the subject it is preferred that, when the dose is
Murint gnthaBabis eridd erceldrataty nhrleh €osAyindudetl eoraddsagjes, mtahe activities

varied 37k BhuBRy 1o RS S S Rt R s were
able 2Rt A@spdemicep el sorftatioRetaReNbYPPp. 100 g/ kg.

Alternatively, where the doses are to be adm ni stered
subcut aneously or intranuscularly, it is preferred

1201 BEorHBEEHRRAR PG AR bRl ol U Re 8 PR HR s 0%
inhibitR§a} /tERR 9L ©5R80%ype Sehef & Bbmorbetfsasre Bad 1£G2 2Phe of which

__...mg/nR2, or between 2.5 to 500 g/ kg nore preferably
inhibitgBt priity wes elnast theypaene aqw@%éeggrelﬁql e, H37L/L4M was more

-adm ni 40N 1] b al I e ROy
e BT TR0 467 1ok FERRTLILA el TP IO o e e
inhibitbheadtivétas niandhort] thetihkibitowedsttividies of B-FS qpagise PPPdndilvat PBMC
..the plurali of S e. admnjistered aon | east
prolifeyajiont W A ff@éowars@g?fﬁéwfigGﬁﬁgf’&m@r fogd ?%@%@}4 IgG2 =
H37L/BMENYGS = MBaKksS, every 6 weeks, every 12 weeks, every
24

eks, every cal endar nonth, every 6 cal endar
nont hs or yearly. Thus, the doses may be separated by

.at. | east_.one d or. alternatively by at |east one
Considiging TRQPTgYat! b 4L ingio FaRare th e ) e 30y gfamouse
amino OdcidRy HBYL/IL8asbGe WRNERSseR fodYurter le@a84tidN@nY RS this antibody

(meani ng that the doses are taken every day or every

which ygeramedds T eangl isremplayest toedemopsteterhphesertrinesnsion iy thgrxamples
.dn.a. further. alternative the plurality of doses are
mDVK%@Eﬁ%“%?%E%%@%Ty 1 to 31 days, or every 1-12 nonths.
The length of treatnent is not especially limted, and
typically in treatnment of autoi mune diseases, the
Comppsitign usgfoceeds indefinitely, or until synptons are
reduced to a manageable |evel for the patient.
CGenerally the dose is admnistered to the subject for
As hasdieeh egatiodedimiwrtpharmathetidahsempdsaionaing ongdicavied®ised ki the present

. for a useas defh@e%,abave, wher.ei n tﬁﬁ kit,congris%s )
inventign 45¢ Gyeipy V epabech cESASAE Ao URBE Sy disqar i RARGYS benefiting
from l?\?&;{ﬁﬂ&. AR hateReiR e 30 PaRb:it baLdu®Nof 2 1Gver IR 8 kide effects

|
so provides a nethod of treatment of an
but espguiaby mividuals vbade notelarite deteh o8l disdnpadi is 80 2004/08324.

In one aspect the present invention also provides use of a humanized anti-CD4 antibody or
fragment or derivative thereof in the manufacture of a medicament effective against an
autoimmune disease, wherein the humanised antibody capable of activating CD4+CD25+
regulatory T cells, and wherein the medicament comprises the antibody in a concentration of

from 10 pg/ml to 150 mg/ml, preferably from 0.5 mg/ml to 75 mg/ml.



adm ni stering a pharmaceutical conposition as defined
above to a subject. Also provided is a nethod of
wao ewatiawpd of an aut oi nmune di sease, whi ch net PGHEP2009/052809

conprises admnistering a di canment to a subject,
wherei n the nedi canment co i ses an agent capabl e of
activating CD4+CD25+ regulatory T cells, and wherein
the nedicanent is admnistered to the subject in an

The iavamtioh fasthete pmvides dusabalv e. hunbanized parei-EPreghtttody drhfragment or

. agent is.a humani zed antj-CD4 .anti bo or fragnent or.
derivags thespeh B TENBRRGRCET DY BATTH PG G HORD Pofgpmmune

diseas@MyherEiAn@RlinBeda ﬁitﬁ%c&@ ZRHANE B2 16 ting CD4+CD25+ regulatory T
PCT/ EP2009/ 052809 26 neral ly the pharmaceutica

cells, emhpberiin the needitamen is adeitistergd ol aavljeetdn agringe térg or a plurality

or dosf Eackmoual SF B By R b R BRREARE " O

" selected frompsoriasis, rheumatoid arthritis,
mul tiple sclerosis, type-1 diabetes, inflammatary .
The prgsat tiveriipse flsoCsomdes @i phasraceyispbi qampegition for” treating an

. thyreoditi 0] j [ '
oSO a0 TP AR S B NEAFILG: capti
of actidefifC DUk D25mrogadtoiyt T seldy) ehhkefeanthplcanipatition iy @l ket eithinistered

di seases such as graft-versus-

h
to a sybiest InBAesgof reaeent K did BALO 3%?1%8%39 &P nag pefflose, 0.3 mg o 7.5
mg, O.t3ol.Joejr @%g%r 'tdﬁgeu(glsﬁrefeﬁ Braeher ﬁugg)elir"%lgfe?tM%gt ﬁr@ﬁrably the range of

i'nven ol ne di sea S psoriasis.
milligheorpeados dxsends tetseerd@B mgiochd omyueed3 ps0.9Pad.c | esi ons

or plaques on the sufferer's skin. The Psoriasis Area

and Severity Index (PASI) score is conmmonly used to

In oncBXPLY BF TheBRCkriBA Msubjd2Bis! t6 Y&leivefa RE@IityasH s I Hebedtuations
by  sufferers. PASI scoring involves the assessnent of

it is sm't%bid]b‘élg’adQSEgi oiverfd pentaak ‘i)foH? day)s, is Aeivegn Sefutontess Bhan (2)mg, more
A
prefrfilg e8P i Bty tehyehl o g ey 10 me

Furthe® X {He€Hdshi & SVer d Poti6d Bf Pahypvstphbe botwdeRe).3a0MédGthan 15 mg,
system wor ks. TABLE B - PASI scoring system Degree of

preferady betviepn 03 and 1gimemndmara prelorally bolde/Ql2 te lgfs Vg > me.
(per body region) (per body region) No synptons 0 <
10% 1 Slight 1 10-29% 2 Mderate 2 0 3 30-49 /o
In thiVagket oB thOiBR%idn iBis preferred that, when the dose is to be administered

intravenously, the dosages over a period of 10 days are between 0.2 to less than 10 mg, most
preferably between 0.2 and 7.5 mg. Alternatively, where the doses are to be administered
subcutaneously or intramuscularly, it is preferred that the dosages over a period of 10 days

are between 1 mg to 30 mg, more preferably between 5 mg and 30 mg.

The dose can also be calculated on the basis of the body surface area (BSA) of the subject.
Body surface area (BSA) can be calculated according to any known method. Examples of
BSA calculation methods are as follows:
Mosteller formula: (BSA (m?) = ([Height(cm) x Weight(kg)]/ 3600 Y~

(Mosteller RD: Simplified Calculation of Body Surface Area. N Engl J Med 1987 Oct

22;317(17):1098)



Very marked 4 70-89% 90-100% 6 Because the head,
upper extremties, trunk, and | ower extremties
w@erpasweend to approxi mately 10, 20, 30, and BORERI009/052809
body surface area, respectiyely, the PASI score is
cal cul ated by the fornula:z%o 2009/ 121690
PCT/ EP2009/ 052809 27 PAST = 0.1(Eh + Ih + Dh)Ah +
0.2(E" +1,, + DUAU + 0.3(Et + It + Dt)At + 0.4 (E +
DuBoisland DRBbA! forRASTBSAGHE) + anges7 £ HelghQmy 2> Avatgitekgyff'>0
means no psoriasis, while a score of 72 represents
the nost severe psoriasis. In a preferred enbodi nent,
ofDuBtiisDaBpBets Bhé fohapkde esimaatheeppiosinate evrfase atdadf height
present.. .invention,i  reating psoriasis by
p?%'W%Eﬁﬁwa ° eag?mg%ﬁgeggggﬁgﬂ%FL?grabIy at least a
50 % inprovenent in the PAST score of the patient.
HaycoBk &8P IBs A 187) U B 5 Rageight RAST*'scWesh@k g A"t east
10 prior to tréatnment. These effects may be seen at
| east 56 days after admnistration, nore preferably
atHdyeackt G. 15, Sthyartait.&/WadisknDdH.r @tometric Inrethpat for oghsuring body
these effects, can be.seen in. at.least 8Q%of ti.ents
L PEGEe e & SR EiRgt FognBBar Rt Brnphiseoh i PGt e
| BRI P PebingiRNagreBertl-68) conposition is to be
adm ni stered i ntravenously, subcutaneously or
intranmuscularly in the dosages specifg%26 her ei n. éﬂh%
GehanpadtGeougeaformulae BSAt(ng) 109835 s Heightema it nk Y eiglttkg)”
intravenously it is preferred that the dose is
between 0.2 ng to 7.5 ny, re preferably between 0.3
{GiebangA (iseres ST ESiimenahe! Rnantody sty arca flfﬂ“ih el gpd
of . .dpse juekyof 10 days is
p‘?veel gt?a F{vl&gg?"\i\zlgﬁ@f)ﬁgﬂ%’g) ?S%ZSSO?SRan 10 nyg.
Alternatively, where the dose is to be adm ni stered
Boyd fouiaglt BSAQUE) ¥ 000003207 % adelgheomdt kyWeighi(grapsgt B r @4 >
um@méﬁﬁt the dose is between 0.2 ng to 30 ng, nore
preferably between 5 ng to 30 ng. Were the patient
is toreceive a plurality of doses the dosage over a
eriod of 10 days, i f . 2
ccorfifl e Sy R B 4ck pPILE oGER R, e JFONRTC g0 | 01d Fibeim body
surfack AMANGS 18 phlient pp@feral e dione al12ctomsosigtrm Qnsorarmefembly 0.20 to 10
jreating rheumatoid arthritis. Rheunatoid arthritis

mg/m’; andaposh RS AR Me3 Ot JXs8e4hi ch causes chronic
inflanmati on of joints and surrounding tissues, and
can al so affect other tissues and body organs.
Furthek iy dose ommnbe calculhted atedicoh the bbdyi weighexfhbistlgectbicarding to the

e b T B AL A TS HEL TR g 2
ug/ke ARERBRL BBy (F R ﬁ@;h%g &d- most PEEEHEBIY 2SS & dhewr@t i sm

1995, 38(6), 727- This system defines a val ue of
ACR 20 as a

In these aspect of the invention where the dose is based on the body surface area or the body
weight of the subject it is preferred that, when the dose is to be administered intravenously,
the dosages over a period of 10 days are between 0.20 to 10 mg/m?, more preferably between
0.20 to 4 mg/m?, or between 2 to 250 pg/kg, more preferably between 2 to 100 pg/kg.
Alternatively, where the doses are to be administered subcutaneously or intramuscularly, it is

preferred that the dosages over a period of 10 days are between 0.30 to 20 mg/m?, more



20% i nprovenent in tender and swollen joint counts and
20% i nprovenent in 3 of the 5 WO 2009/ 121690
WOEQDAERBOOD9/ 052809 28 remai ni ng ACR core set PEEEBP208%052809
patient and physician gl obal assessnents, pain,
disability, and an acute gﬁase reactant, such as
C-reactive protein (CRP). In particular, the
phar maceuti cal conpositions for treating rheumatoid
preferaisly heivides 0a3 & PO efgimdlirbetween 265 adfjigkemeste preferably between
I ntravenously, subcutaneously or intranuscularly in
20 to g ages specified herein. Present treatnent of
arthritis includes first line drugs for controlling
pain and inflanmation classified as non-steroida
The fraqadney of hdmimttotipn ds ngsespddBAlyDshiteds pyovidedsihat it does not interfere

.. ] bupr of en, roxen, etc. Secondary .treatnme 0 .
with the PR EREss G RSB 1L 0 GTOIHE. fe BeTeLipE g lurality of
doses #AINGESRARINAS RAS) the BIRWIREbdsBY dail, ik BEWIRriday Ak étly, every 4

(SAARDs) or disease-nodifying anti- rheumatic drugs
weeks( BRXRDS Jveeks, gverymb? hriseke xeaew, 2pericks,| ¢viepamilardar month, every 6
cl ophosphan, de, Q0! alts, azothi isne
Calenq%%fnil RPN ’rﬂl‘ec N4 Serﬂéellydé(,? 5t E{égl)tgiﬁln h&} jegst one day, or

alternMBEB] ©N5t 104st e weerYorshyCarldss omembathnats; atdest 8sechthwor by at
i nhibit RA progression (e.g. prednjsone and

least GyawenthS OF §3 ¢ 925t Froydse fmepneripthat thedeges araitakey every day or every
[ [ - i fi .
sk BLSLAGLER LSRR 4 Sy (AN, B A0uEED e pait
of dosENire adkph dropaehadry nevBb daysndd dverynib? moatlaner cept ) whi ch
wor k through binding to its receptor or directly
bi nding to the TNF-al pha protein. In one enbodi nment

The le?%ﬂtgii tzecf%]ﬁgﬁcig 9 eddaBiall{ YitHel Ohd %icﬁ?}ﬁ’?fg%ﬁthﬁﬁﬁ offiRoimmune

nistered’in <conbination w rugs
diseasey theetn¢dtmentgaoceeds indefnital ) eumatibiytpomh aietreducedi ho a manageable
articular,  the onpositions are.tq be adm nistered
level {3r {g Pgfignito Pepially oS risriemamaared st the Sipieetar iyt T month
nmet hotrexate. Known drugs, such as nethotrexate, and
t he pharnmaceutical conposition of the present _ ,
The iriviewiéort hlon peetriddsea siinfonpgtse e deSneduphoyaeviligtein the kit comprises a

plural@iggﬁg%iig%n%%rfq%ge% Rs! sﬁ}nl%!at%llieolg %eép?:ﬁgﬁt Aroslgg%gaﬁﬁgadﬂl%‘fstpeﬁion to a

inre on’to e fol
subjecgpeci fic enbodi ments. WO 2009/ 121690
PCT/ EP2009/ 052809 29 EXAMPLES EXAMPLE 1 - Bindi ng of
BTO61 to primary human peri pheral |ynphocytes (results

It alsoslg}gwaes a method of treatment of an autoimmune disease, which method comprises

administering a pharmaceutical composition as defined above to a subject.

Also provided is a method of treatment of an autoimmune disease, which method comprises
administering a medicament to a subject, wherein the medicament comprises an agent
capable of activating CD4+CD25+ regulatory T cells, and wherein the medicament is

administered to the subject in an amount as described above.

It is preferred that the agent is a humanized anti-CD4 antibody or fragment or derivative

thereof derived from the mouse monoclonal anti-CD4 antibody B-F5



in Figure 1) Method Human PBMCs were isol ated by
density gradient centrifugation and stained with
wWOo-oDgHLbel | ed anti-CD3 anti body (345763; PCT/EP2009/052809

Bect on/ Di cki nson) and seri 3 di I uti ons of BTO061.

BT061 bi ndi ng was detected“W th an phycoerythrin

| abel I ed human 1 gG anti body (109-116-098; Jackson,

| mmunor esearch). By flow cytonmetric analysis the mean
Generhlly dieepleemaecuitindlensiogitioh aBD3nedBEdEhtsbisediasgording to the present

. | ynphocytes was determ ned,. The resul re set out i.n .
imveniEdg eelox 1eaHED g (Ll BOBIC seas t SCHEN ToroeyRds dibese i
selecttd® ViGRANCHBELSS | AASumBEIIOWrdBiti8 g/ I'ﬂhltfglbe fadbsigeXyp@l  diabetes,

saturation of binding is observed. Saturation is found
inflananatd:§0 bogehr dischbes, cOrnbeint distisonsuérimmuse dxpeadites fypimmune

atients which receive doses, of 30 and 300;. o

myasthenia | gAYl PYSE?}“‘& WPH| T PO o'?lcﬁ?)gyre fP%%g?’! w dermatits
myocBARE hn@ trhpl A LbnTrelaRd dERhdes sudt B ft-SeSHONSst bNhbdtgersas-graft

7) Method 'Isolation of human T cell popul ations
reacti @2 gegbralrprggs talerpecesesyas-at ed from buffy coats and/ or

| eukapheresis of healthy volunteers by nmagnetic bead

cell separation according to the follow ng protocol.
In a plf4re@ladfett be@Y dteatiyn the@eloimmune diséaeolisaisedadis.om buf fy

coats of healthy volunteers by 2 steps. In the first

step CD4+ T cells using 2-41 CD4- MACS- MUl ti sort - Beads

itV lger B Lori 92143@%@6 SesRAThE bRk’ skin.
Psonaég:lée%:?g%ﬂ.de%ﬂl %?1%%56??#&]%3 S’ mf:%%gt ison, malgnet»iscS "

S8Rt ’ i leAM&E ¥ind record
The FRGRE AR SRl BOBE R AQ] S/ chFis AR T Redal et Y recor
the lev@NoCHboteld sxhibitdd GPBsuffetddd IPAShdc@Did iDphabethdsassessment of

(Dynal, Osla, Norway). WO 2009/ 121690, .
erythaug 5P geRE 82 450 A gesqamARY |(]tl)§=rf’gldéi941¥db‘2%ﬂ$e FIedeinyvglvement

r 7 PRI RYhEad WOt RURINES. (X GD2Rd 1dweell) 8xt¥ehifles). Table B

(A) O@Ofggé'dp%y{&%ggaﬂ ve sel e??’i on f@m PBMC b{/} d)épl eti r%g
belowGh8ws Bdhe €OH6g sBBdd wo@3235a, CD25 and CD45RO

expressing cells with Dynabeads. The purification

schenme is shown in Figure 2. Co-culture assay To

eval uate the influence of anti-CD4 mAb on the function
TABIH Bhumast cbihotsybted@s, freshly isol ated human CD25+

Tregs were co-cultured with syngeneiec—F—eeH -
Degrde@@3)veitpl etjed VRBMEiven Surface involved Value given
(per body region) (per body region)

No symptoms 0 <10%
Slight 1 10-29% 2
Moderate 2 30-49%
Marked 3 50-69% 4
Very marked 4 70-89%

90-100% 6

Because the head, upper extremities, trunk, and lower extremities correspond to
approximately 10, 20, 30, and 40% of body surface area, respectively, the PASI score is

calculated by the formula:



(CD3 Dynabeads, Dynal) and allogeneic CD8+ T cells in
presence of different anti-CD4 mAb. Briefly, 1x105
WO p@sh21p90 sol at ed CD25+ Tregs were incubated WECHEB009652809
irradiated (50 Gy) synggD25c PBMC in the presence of
varyi ng amounts of anti - mAb. Either inmmediately
or 24 h later, 1x105 allogeneic CD8+ T cells were
added to the cultures and proliferation was
PAST dé&t KEpitrgd AR+ 2@y, + D, eA e mt0. HBL + 1,CGDD )b D.4a(E; + 1, + D)A,
concentrations from0.01 g/m to 50 .ig/mM were
tested in this assay. CD8+ T cells were isolated using
CD8- M crobeads The results are set out in Figure 7.
PASI meseifangessToB D- T gy gt o) peanscocrssriatip prhvlesy sgere of 72 represents
t Jregs in a dose-dependent manner,
ﬂwrn&ﬁg&%%]%OhEﬂ |n%|b|t|on of thepprollferatlon of
aIIoreactlve CD8+ T cells. BT061 stinulates CD4+CD25+
Tregs which directly inhibit CD8+ T cells. In

a ul the results coflrmthatt ere i s
n & Pakiss Entitiste o Bt pedr e i Seicsl opnirian gf the present
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admmﬁ;trlatll(bﬂ ym@fe IbYBfeEﬂ)lﬁ'E@ Bdast 95 tdag@@tafian admir@dtAivneld bs€iasier, these
being tested on 56 patients suffering from

i's
effectsggnde é?"él in @t keagtd0go @fﬁ?aélﬁmé tga8di asis. The trial

conprises a single dose escalation study to assess

the safety and efficacy of hB-F5. WO 2009/ 121690
In a fuPGE ERRODSHENGABAR aspdct dhethedonahtivh diresplaimbdeatitalicaimpasidon is to

as.fol | ows: The 56 patients are divided . into ven
be adra@é%eré Sy enQishiy s ﬁ%ﬁ%lee OF SRtFFuSFYRELY ith dhs Saf@ngs specified

herein Fﬂn\eﬁﬁrt%%ﬁ WhQU PR ((dé@ $€t0 He AHRSnidtele® infavehSushOit {68l MEd that the
anti body or placebo by i ntravenous adrinistration
dose 1salmﬂwwn0 dosetogh.duss n(od@pleffgathha bstween 83doVithy. Wherettloe patient is
cei ve t he Iacebo subcut aneo

o recdigiof RGBT e ot gaes el & IR AL RO GHEE GRGRTY betveen 02

to lesy BGEI1VENE RltaGetRly, Wikrk ehd el i 1R ILBI AchiSiktérddadubRthSeously or
in each dose group receive a dose of BT061. In dose

intramgseylaply] it 1% n@f@rexi %\at therdose aebetivgen 0. 25m|ggt0030 mg, more preferably
betweenni rrng\/? 18 lﬁ%%c v ere ‘tlE:I ;Eatlgl% 1§ énqrre%igélﬁ plurglﬂg of Q é%s %he (}osage over a

ve

penodBT@@liaysrlg@mahblyeieweehrm msassgmlmslng’l and VII wher e
the administration is subcutaneous, the six patients

receive 12.5 ng or 25 ng of BT061, respectively. For
Ina fugtggllr %X)g&odgsché‘gfgséﬂt?ﬁ;eﬁlbl‘?ﬂq glﬁrﬁ%ehBQQWOHJpGQEQ& Ar f&rotreatlng

nfuse the forearmyv
rtheumatoid arthritis.

Rheumatoid arthritis is an autoimmune disease which causes chronic inflammation of joints

and surrounding tissues, and can also affect other tissues and body organs.

Improvement in rheumatoid arthritis exhibited by a treated patient is commonly assessed
using the American College of Rheumatology (ACR) core set of parameters (Felson et al.,
Arthritis & Rheumatism, 1995, 38(6), 727-735). This system defines a value of ACR 20 as a

20% improvement in tender and swollen joint counts and 20% improvement in 3 of the 5



according to nedically accepted procedures. In the
present case the total volune is admnistered as a
w@pghzieeont i nuous i ntravenous infusion over aPEEEP2909/052809

of 2 hours via a perfusor (Fresenius Pilot C,

Fresenius AG Cermany). Eaéh dose of the anti body is

diluted wth a 0.9% sodiumchloride injection (B

Braun Mel sungen AG Germany) up to a total vol une of
remaiidfg WICR E@t sstuheasti@pemtisntaahidi phiy sitiaa toiobal dessmphis ey, disibility,

to be adm nistered as a single su aneous
andww%w%aﬁw8wﬁw%w@=ggﬁ@SE%@a%aﬁ@@ﬁaﬁéeﬁé for the placebo.
The | evel of psoriasis exhibited by each patient is

A I 3 5 | .
In parf R HRBLARAGAR SRR AR T ¥ B BB Bk o] BE Bleterably
to be alniinBepanidgatanocasiii ybertandoasiglor aitrapasculaty & thPatosaps specified
.enrolled onto the trial have a noderate to severe
hereing pr onij ¢ psoriasis, i.e. a PASI score of 10 or above.
The patient's PASI score is assessed before the tria
to provide a "baseline" value at day 0, and
Present eppetatont by admitinigicludes first dihe dtugd dgiscdtrofljinglphin 2dd irffBmmation

.42, 56 and 75. WD.2009/ 121690, PCT/ /052809 . .32.
classifgds 85 §°8t Froicy sy PRy &mafogggéﬁﬁﬁp ©|8-r G Rpe PRI,
naprox@hNec€SéddhAY QRAHSerR BP hiEdid RR1udEs BorficdMerSids g@fgﬁﬂrednisone and

while two patients fromdose group | receive he

dexamgthaswisd. sltWeadlivgearpicheumstighdrugh dSANE O s dipense-bwdifying anti-

surface A) for .each patient.are sho i n_Tabl.e
sheunZh! 048 EANTRRERN Ve, Mo EReRaPe b ALl Mt Rgh RS, cold
salts, d¥b@GiIptias, 1EMidstlide,descri bed herein. The PASI scores

for the patients in dose group | are shown in Table C

together with the percentage inprovenent in the PAS
Cortic?s%%ﬁig,f fig rggm@ﬁ@ @?&io'né‘ of OGS @o‘ﬂﬁso'n% S oRA L E N to inhibit

rom dose group I'l received a“single I'ntravenous

RA progrpsoini (e)g. pledRis&mpndfdeBaii@hasond)i | e two patients from

dose group Il received the placebo. The dose per

wei ght and the dose per body surface area (BSA) for

! . sl o P
Anoth%g‘%%l.ﬁatofe&}?lgé Staﬁ_@c@"\%iol'o icdRRbSons: Imodifigrs @'{l\/ﬁ?%aglseélso been

e patients in dose group Il are shown In
developdd foogehtmemt wl RA inhdingemtentiagdo iTN-aybartadalimnmabanfliximab,

cne A3 R AR LSRR e L B e T

proteir. Nt ravenous injection of 5.0 ng of BTO61 while two
patients from dose group Il received the placebo. The
dose per weight and the dose per body surface area

In one (ean%'(A)‘zﬁnfle%K[ of ﬁlcl;sh as%zélct:tl FHe %(zgntl%rr]lq}ﬁ\@ C(Bnrllp(;rs?tpolng a%zfo be administered in
combination with drugs currently used to treat rheumatoid arthritis. In particular, the

compositions are to be administered with one of the drugs mentioned above, preferably

methotrexate.

Known drugs, such as methotrexate, and the pharmaceutical composition of the present

invention can be administered simultaneously, sequentially or separately.

The invention will now be described further in relation to the following specific

embodiments.



The PASI scores for the patients in dose group Il are
shown in Table D2 together with the percentage
w0 ppeoresent in the PASI score fromthe basel i PET/EES8%052809

Goup IV Six patients fromlz?ose group IV are receiving

a single intravenous injectron of 10.0 ng of BTO061

while two patients from dose group IV received the

pl acebo. The dose per weight and the dose per body
EXAMPLE®Ce area (BSA) for the patients is shown in Table

D3. The PASI scores for the patients in dose group IV

are shown in Table D3 together with the percentage
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Humag BBMCs were isolated by density gradient centrifugation and stained with

FITC-labelled anti-CD3 antibody (345763; Becton/Dickinson) and serial dilutions of BT061.
BT061 binding was detected with an phycoerythrin labelled human IgG antibody
(109-116-098; Jackson, Immunoresearch). By flow cytometric analysis the mean

fluorescence intensity of CD3+ BT061 binding lymphocytes was determined.
The results are set out in Figure 1.

Results
BT061 binds to human lymphocytes at low concentrations. Below 10 ng/ml the half maximal
saturation of binding is observed. Saturation is found at 100 ng/ml. The concentrations are as

expected for patients which receive doses of 30 and 300 pg.

EXAMPLE 2 — Inhibition of proliferation of CD8+ T-cells by BT061-stimulated T reg cells

(vesults shown in figure 7)

Method
Isolation of human T cell populations
CD25"&" Tregs were separated from buffy coats and/or leukapheresis of healthy volunteers

by magnetic bead cell separation according to the following protocol.

CD4"CD25" regulatory T cells were isolated from buffy coats of healthy volunteers by 2
steps. In the first step CD4" T cells using 2-4ul CD4-MACS-Multisort-Beads (Miltenyi
Biotec) per 10’ PBMCs were positively selected. After 15 minutes of incubation, magnetic
selection was performed. In the next step positively isolated cells were depleted of CD25-

expressing non-CD4 cells with CD8-, CD19- and CD14-Dynabeads (Dynal, Oslo, Norway).
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isolated by ma‘fi\ye%\pe?ection from PBMC0 %y dep'YIeting CDQ! CHIJ)\{l 8D15\16, CD 191, %D23 Sa,
CD25 and CD45RO expressing cells with Dynabeads. The purification scheme is shown in
Figure 2.

Co-culture assay

To evaluate the influence of anti-CD4 mAb on the function of human CD25" Tregs, freshly
isolated human CD25" Tregs were co-cultured with syngeneic T cell (CD3)-depleted PBMC
(CD3 Dynabeads, Dynal) and allogeneic CD8" T cells in presence of different anti-CD4
mAb. Briefly, 1x10° freshly isolated CD25" Tregs were incubated with 3x10° irradiated (50
Gy) syngeneic PBMC in the presence of varying amounts of anti-CD4 mAb. Either
immediately or 24 h later, 1x10° allogeneic CD8" T cells were added to the cultures and
proliferation was determined 72 h later. Different anti-CD4 mAbs at concentrations from 0.01
ng/ml to 50 pg/ml were tested in this assay. CD8" T cells were isolated using CD8-
Microbeads

The results are set out in Figure 7.

Results

BT061 reproducibly induces suppressive activity in Tregs in a dose-dependent manner,
resulting in inhibition of the proliferation of alloreactive CD8+ T cells. BT061 stimulates
CD4+CD25+ Tregs which directly inhibit CD8+ T cells.

In particular, the results confirm that there is inhibition of the proliferation of CD8+ T cells at

concentrations as low as 10ng/ml corresponding to low dose application in patients of 30 pg.

EXAMPLE 3 — Clinical trial of BT061 in patients with moderate to severe chronic psoriasis
(results shown in Figures 84 to 8H, Figures 94 to 9H and Figures 144 and 14B)

The ability of hB-F5 BT061 to treat an autoimmune disease is being tested on 56 patients
suffering from moderate to severe chronic psoriasis. The trial comprises a single dose

escalation study to assess the safety and efficacy of hB-FS5.
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The 56 patients are divided into seven dose groups, each group comprising eight individuals.
Five dose groups (dose groups I to V) are to receive the antibody or placebo by intravenous
administration and two dose groups (dose groups VI and VII) are to receive the antibody or
placebo via subcutaneous administration. Two patients in each dose group receive a placebo,
while the remaining six patients in each dose group receive a dose of BT061. In dose group I
the six patients receive 0.5 mg of intravenous BT061. In dose groups II to V the six patients
receive 2.5 mg, 5 mg, 10 mg, or 20 mg of BT061, respectively. In dose groups VI and VII
where the administration is subcutaneous, the six patients receive 12.5 mg or 25 mg of

BT061, respectively.

For intravenous administration the antibody/placebo is to be infused in the forearm vein
according to medically accepted procedures. In the present case the total volume is
administered as a single continuous intravenous infusion over a period of 2 hours via a
perfusor (Fresenius Pilot C, Fresenius AG, Germany). Each dose of the antibody is diluted
with a 0.9% sodium chloride injection (B. Braun Melsungen AG, Germany) up to a total

volume of 20 ml.

For subcutaneous administration the antibody is to be administered as a single subcutaneous

injection. The same procedure applies for the placebo.

The level of psoriasis exhibited by each patient is recorded using the Psoriasis Area and
Severity Index (PASI) score. As described above higher PASI scores corresponds to a higher
level of psoriasis. Patients enrolled onto the trial have a moderate to severe chronic psoriasis,

i.e. a PASI score of 10 or above.

The patient’s PASI score is assessed before the trial to provide a “baseline” value at day 0,

and repeatedly during the trial at days 5, 7, 14, 21, 28, 42, 56 and 75.
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Six patients from dose group I received a single intravenous application of 0.5 mg of BT061,
while two patients from dose group I received the placebo. The dose per weight and the dose
per body surface area (BSA) for each patient are shown in Table C. Body surface area was

calculated according to the Mosteller formula described herein.

The PASI scores for the patients in dose group I are shown in Table C together with the

percentage improvement in the PASI score from the baseline.

Dose Group 11

Six patients from dose group II received a single intravenous injection of 2.5mg of BT061
while two patients from dose group II received the placebo. The dose per weight and the dose

per body surface area (BSA) for each patient is shown in Table D1.

The PASI scores for the patients in dose group II are shown in Table D1 together with the

percentage improvement in the PASI score from the baseline.

Dose Group II1
Six patients from dose group III received a single intravenous injection of 5.0 mg of BT061
while two patients from dose group III received the placebo. The dose per weight and the

dose per body surface area (BSA) for each patient are shown in Table D2.

The PASI scores for the patients in dose group III are shown in Table D2 together with the

percentage improvement in the PASI score from the baseline.

Dose Group IV

Six patients from dose group IV are receiving a single intravenous injection of 10.0 mg of
BT061 while two patients from dose group IV received the placebo. The dose per weight and
the dose per body surface area (BSA) for the patients is shown in Table D3.

The PASI scores for the patients in dose group IV are shown in Table D3 together with the

percentage improvement in the PASI score from the baseline.
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TABLE D1 - PASI scores for the patients in dose group II (2.5 mg intravenous dose) over course of trial
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in Figures 8Ato 8H and in Figures 9A to 9H The
graphs shown in Figures 3A to 8H represent PASI
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TABLE D2 - PASI scores for the patients in dose group III (5.0 mg intravenous dose) over course of trial

40% | mprovenent 4/ 8 patients 5/8 patients 0/8 patients
50% I nprovenent 1 /8 patients 2/8 patients 0/8

WQEaiovames0 60% | npr ovenent O/% patients 1/8 paRCEHREPX09/052809

0/8 patients 75%* per dose- group: 75% of patients
recei ved BT061, 25% of patients received placebo
Figures 14 A and 14 B provi de phot ographi c evi dence of
the inmprovenent in the level of psoriasis before and
after treatnment. Figure 14 A shows an area of
psoriasis on the skin of a patient in dose group Il
prior to adm nistration. Figure 14 B shows the sane

area jof jpsoriasis 28 days after adm nistration. The
areas of inprovepent are marked op Figuge 14 B with
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TABLE D3 - PASI scores for the patients in dose group IV (10.0 mg intravenous dose) over course of trial

100pg 8pl - - 500 pg 40 d - - 225 nmgy 0.2 mM - - 5ny
O4nl 10 ng 0.8 nL 20 ng 0.8 M - 40 ng - i - 0.8 nml

WO 2009421690 - - ------ - -- 6nmy 0.8 mM - 1m - PCTF/EP2009/052809
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| evel s. The relevant cytokines anal yzed i ncl uded:
IFN-y, TNF-a, IL-6 and IL-2. The plasma sanples were
wak®o/1zmal yzed usi ng standard met hods of fl ow RPYI/BPMDI/52809

to neasure the nunber of + |l ynphocytes. Results
It was found that intravenous and subcut aneous doses
up to 60 ng were generally well tolerated. Cytokine

| evel s Induction of cytokine release is a conmon _
Furthdrmlﬁd]PASES(Emaprhg'aimt itiore foedodividugl patichtst 4re shgengh graph form in
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i ncl ude noderate fever eadaches and self-limting

represgmsRAS:IlSnomsfqrmatlemfrpméb@%tgm@nél Side effects
correlated with cytokine induction after antibody
adm nistration require the application of additiona
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wi t h FcR-bindi ng CD3-specific antibodies such as
the trigdkT3 daysaufiter efbginsératén. T- cel | acti vation and activation
of Fc receptor expressing cells is still observed
that | eads to cytokine rel ease generally connected to
Patien€yih Qobd@ote Pi¢ A6 Rhos il émpdh-éraeitdn thelt RAK spoeseith sitaid i eight

it was surprisingly found that cytokine jinduction
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scoresg ylttokigh s Gdeitedsid campansonttd petiquds eftdogd gieups D@ IH.

The number of patients showing at least 40%, 50%, 60% and 75% improvement in PASI

score is shown in Table E.



after adm nistration using the highest doses (40 ng to

60 ng of BT061) are shown in Figures 10 and 11. The
wore@oaziepeak concentration for each cytoki ne i BCT/EP2009/052809

cal cul ated as follows: The di an of the highest

cyt oki ne concentrations observed after adm nistration

of the antibody. Figure 10 A and B show t he TNFa and

IL-6 rel ease observed in healthy volunteers after

i nt r avenbABLEBIE sShmotaaneowgsultsdmm Dote @rdvps [ &f [IBTO61 i n

conparison to those rel eased after adm nistration of

anti - CD3 nonocl onal antibodies, Tepl i zumab and TRX4.
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Fi guréls), ‘r‘:’lqik V& Idule4S I'Ol’llde Sﬁh?{:bgfa}gt a%\ﬁé/eé%% 8? %zé 4513( Zﬁné%‘? LRGEHvel of

asia a
psoriagik %efo@d\@l{d &ﬂ&ﬁﬁrdahﬁﬁﬁ Bigem laf A @howd areaﬂemlﬁpsmdsis d.‘nhthe skin of a
CD3 specific therapeutic antibodies Teplizumab and

patientridpse BIHUPHEPTIOY i AoBPwiFBA IO BiEiel bR RO e ABS arqgrypioriasis
0 S{radut PARE V&1 Pigdfe 14 B with
28 dafl ROk R ol B O o A AR ) Pl 14 B wi
black Bgyeki cati on of TRX4 (Keynmeulen et al., 2005 N Engl.
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graphically in Figures 12 and 13. WD 2009/121690

PCT/ EP2009/ 052809 43 .
EXAMPLE 4 — Safety and tolerability of escalating doses of BT061 (results shown in

Figures 10 to 13)

A study was conducted to monitor the safety and tolerability of BT061 using escalating doses

of the antibody in healthy male and female volunteers between the ages of >18 to <75 years.

Thirty volunteers received BT061 by intravenous administration in 10 dosage groups, with 3
volunteers per group. Further, 15 volunteers received BT061 by subcutaneous administration
in 5 dosage groups also with 3 volunteers per group. The administration of BTO061

intravenously is illustrated Table F below:
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10 mg 0.8 ml — —

20 mg — 0.8 ml —

60 mg 0.8 ml - 1 ml

Each dose is diluted with 0.9% sodium chloride injection up to a total volume of 20 ml. The

dose is administered as a single continuous intravenous infusion over 2 hours.

The administration of BT061 subcutaneously is illustrated in Table G below:

TABLE G — Subcutaneous dose of BT061

Administration of BT061
Total dose of Volume of Volume of Volume of
BT061 mab |BT061-12.5 mg BT061-25 mg BT061-50 mg
Smg 0.4 ml — —

10 mg 0.8 ml — —

20 mg — 0.8 ml —

40 mg — — 0.8 ml

60 mg — — 1 ml + 0.2 ml

Each dose is injected as a single bolus injection.
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The plasma samples were analyzed using standard ELISA methodology to establish cytokine
levels. The relevant cytokines analyzed included: IFN-y, TNF-a, IL-6 and IL-2.

The plasma samples were also analyzed using standard methods of flow cytometry to

measure the number of CD4+ lymphocytes.

Results

It was found that intravenous and subcutaneous doses up to 60 mg were generally well

tolerated.

Cytokine levels

Induction of cytokine release is a common immediate complication occurring with the use of
T cell interacting therapeutic antibodies, such as ATG, OKT3, CAMPATH-1H and
humanized anti-CD3 mAbs (TRX4, Visilizumab and Teplizumab). The symptoms mainly
include moderate fever, headaches and self-limiting gastrointestinal manifestations. Side
effects correlated with cytokine induction after antibody administration require the
application of additional drugs such as the antihistamine diphenhydramine hydrochloride

and/or the anti-inflammatory agent ibuprofen.

With the use of OKT3 (muromonab-CD3), a murine CD3 specific therapeutic monoclonal
antibody, there have even been deaths reported, and severe side effects limit the clinical use

of this antibody mainly to immunosuppressed patients.
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The median peak concentrations for the cytokines observed at any time point within 96 h

after administration using the highest doses (40 mg to 60 mg of BT061) are shown in Figures
10 and 11.

The median peak concentration for each cytokine is calculated as follows: The median of the

highest cytokine concentrations observed after administration of the antibody.

Figure 10 A and B show the TNFo and IL-6 release observed in healthy volunteers after
intravenous or subcutaneous administration of BT061 in comparison to those released after
administration of anti-CD3 monoclonal antibodies, Teplizumab and TRX4. The normal
values of these cytokines were taken from Straub et al., (2007, Arthr. & Rheumat.). Figure 11
shows the IL-2 and IFN-y plasma levels after administration of intravenous or subcutaneous
BT061. The median peak levels were calculated from the 40 and 60 mg dose group measured
within 4 days after antibody injection. The upper limit of normal (ULN) was calculated based

on cytokine levels measured in 39 healthy subjects, where ULN = mean value + 2 x standard

deviation.



cell counts were calculated to be between 443 CD4
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2009/ 121690 PCT/ EP2009/0528@9 45 Figure 13 shows the
C4 cell counts (cells per m plasm) in volunteers
treated with the single subcutaneous dose of BTO61.
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In addition, the trial also included a study of the numbers of CD4-positive lymphocytes in

plasma samples collected.

The results of the intravenous administration are shown below in Tables H, J and K. Table L
shows the results of the trial with subcutaneous administration. The results are shown

graphically in Figures 12 and 13.
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144h 662 723 407 676 448 549 942 579

168h 579 777 309 652 473 525 876 510
day 14 726 692 354 475 357 701 908 484
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count (72 h to
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Reduction of
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In particular, Figure 12 shows the CD4 cell counts (cells per ml plasma) in volunteers treated
with the single intravenous dose of BT061. The data points represent the mean values of the 3
patients in each dose group. Dotted lines indicate the upper limit of normal (ULN) and the
lower limit of normal (LLN). The ULN and the LLN were calculated based on cell counts
measured in 11 healthy volunteers using identical methodology to that used to measure the
cell counts in those volunteers receiving BT061. The ULN and the LLN represent the mean
of all the 11 healthy volunteer values + (or -) the standard deviation. Norm values for CD4
cell counts were calculated to be between 443 CD4 cells per pl (lower limit of normal; LLN)

and 1324 CD4 cells per ul (upper limit of normal; ULN).
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CD4+ cell counts in individual healthy volunteers after subcutaneous application of BT061
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antibody.

At the 72 h time point after application of BT061, CD4 cell counts in four volunteers of the
intravenous dose groups showed CD4 levels that were below these norm values as follows: 1
volunteer of the 100 pg intravenous dose: 400 CD4 cells per pl; 1 volunteer of the 5 mg
group: 419 CD4 cells per pl; 1 volunteer of the 10 mg group: 440 CD4 cells per pl; and 1
volunteer of the 20 mg group: 392 CD4 cells per pl.

However, these values were only slightly below norm values. CD4 cell counts in the
remaining 26 volunteers of the intravenous dose groups were within the norm values 72 hours

after administration of BT061.

In the subcutaneous dose groups, after 72 h, only one out of 15 volunteer showed CD4 cell

counts below norm values.

In conclusion, in contrast to depleting CD4 specific mAbs, BT061 only induced a transient
decline of CD4-positive cells followed by a general recovery. From the transient decline and
rapid general recovery to norm values it is concluded that a transient redistribution of the

CD4-positive cells has taken place, rather than depletion of these cells.
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Patienf? are drarinRNHo Wi Re ﬂfé'aﬂﬁb&Bf%%&tﬁﬁe%ﬁsl}hﬁudaﬁowecewmg the
subcut aneous dose group. Visit Oy
antibogy 1H¢Lavem0131y~ The~sulb®u1aneyus Nswlgmu_p's a@ ri Zpi mgo_625 gngd3. Qmg, 25
mg, 5§% mg, 7% mg and 160Vr\r11g.412he intravenous dose groups are: 0.5 mg, 2 mg, 6.25 mg,

12.5 mg and 25 mg.

In the 1.25 mg subcutaneous dose group the patients are numbered 101, 102, 103, 104, 105,
106, 107 and 108. In the 6.25 mg subcutaneous dose group the patients are numbered 201-
208. In the 12.5 mg subcutaneous dose group the patients are numbered 301-308. In the 25
mg subcutaneous dose group the patients are numbered 401-408. In the 50 mg subcutaneous
dose group the patients are numbered 501-508. In the 6.25 mg intravenous dose group the

patients are numbered 601-608.

The intravenous and subcutaneous administration procedure was the same as that described in

Example 3 for the psoriasis trial.

The level of rheumatoid arthritis is recorded weekly by assessing the ACR parameters and in
particular studying the number of tender and swollen joints and following the levels of C-
reactive protein (CRP) and the erythrocyte sedimentation rate (ESR). These parameters are
assessed before the trial to provide a “baseline” value at day 0, and repeatedly during the trial
period and thereafter at 8, 22 and 43 days after the administration period is finished (i.e.
follow up (FU) day 8, FU day 22 and FU day 43).

The Tables below provide the data obtained from the trial. Specifically Tables M to S provide

the number of tender and swollen joints over the course of the trial.
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Table N - Tender and swollen joint counts from the 6.25 mg subcutaneous dose group.
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Table Q - Tender and swollen joint counts from the 25 mg subcutaneous dose group.
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swollen 13 15 15 25 26 20 21
60p |tender 41 | 43 33 15 12 30 17 19 14

swollen 13 12 8 10 10 6 5 5 7
603 |tender 26 | 22 28 22 24 24

swollen | 10 | 4 8 4 4 6
604 tender 28 26 31 27 14 10 11 7

swollen 8 8 8 10 6 2 2 3 1
605 tender 34 38 38 36

swollen | 22 18 22 20

tender 12 14
606 swollen 8 9

tender 27 27
607 swollen 17 19
608 tender

swollen




<160> 18 <170> Patentln version 3.3 <210> 1 <211> 124

<212> PRT <213> Artificial Sequence <220> <223> V
walowaiizieed H chai n of humani zed anti body hB- FSM3IEP2009/052809

<400> 1 du GQu dn Leu Val52du Ser Ay Ay Gy Leu

Val Lys Pro dy Gy 15 10 15 Ser Leu Arg Leu Ser

Cys Ala Ala Ser Ay Phe Ser Phe Ser ASP Cys 20 25 30

Figurl Eous o ol Bogsht 81 Tl hf ptedapinbrdy ge bar St .25 me,
12.5 g and ¥5 nfd YubBh@néSR BIHU61AcRictdnd at RAsOH264 1m%%ve\f§b|nt 6f Blevant
Gy Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr

y
ACR pmamgtersmpvgp theyggurstpf theglgialgapd W@tpen@ntage of p_@twanhrmmg at least

Val Tyr 85 90 95 Tyr Cys Ser Ala Ser
anAﬁjm%’gnS R 6?7Asp Val Gy Ala Trp Phe Ala 100 105

110 Tyr Trp Gy Adn dy Thr Leu Val Thr Val Ser Ser
In parfidiBarl #Qan H& 4&bn tBat3DV &f \}Jall%nts 2 42 SRRE satelibmedd ddsd ghﬁb (e 4

Sequence <220> <223> domai n of K chain of humani zed
out of4he § patgnthBhes | 249 the paidgsntpare receiving a placebo) achieved at least a 20%

improvement of relevant ACR parameters at week 6. This figures increased to 5 out of the 8
patients at week 7, i.e. 5 out of the 8 patients achieved at least ACR20. One patient in this
dose group achieved a more than 50% improvement of relevant ACR parameters at weeks 5

and 6 (full set of data not shown).

Positive results were also obtained by patients in other dose groups. One patients in the 6.25
mg subcutaneous dose group achieved at least a 50% improvement of relevant ACR
parameters at week 4 while another achieved at least a 70% improvement of relevant ACR

parameters at week 3 (full set of data not shown).

Figure 16 A and 16 B show results for the number of tender and swollen joints exhibited by
patients from the 25 mg subcutaneous BT061 dose group over a six week period. Several
patients exhibit a reduction in the number of tender and swollen joints over a period of the
treatment. The results for one responder patient and one non-responder patient from this dose
group are shown in Figures 17A and 17B, respectively. The responder shows a significant

improvement in the number of tender and swollen joints and in pain levels.

A reduction in the numbers of tender and swollen joints is also seen in patients from the other
dose groups. Figures 18A, 18B, 19A and 19B show the number of tender joints in the 1.25
mg subcutaneous, 6.25 mg subcutaneous, 50 mg subcutaneous and 6.25 mg intravenous dose

groups respectively, over the course of the trial and in the weeks thereafter.

These results demonstrate the efficacy of the agent of the present invention in the treatment

of rheumatoid arthritis within the dose ranges described herein.



Asp Ile Val Met Thr G n Ser Pro Asp Ser Leu Al a val
Ser Leu dy 1 5 10 15 Page 1 WO 2009/ 121690

WEQMPERBOOO/ 052809 Sequence Listing G u Arg APGI/EP2009/052809

<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Glu
1

Ser Leu
Arg Met

Gly val
50

Ser val
65

val Tyr
Tyr Cys
Tyr Trp

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ile
1

I[le Asn Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 20 25
30 dy Tyr Ser Tyr Ideguddde T{d2ihyr G n AGn Lys Pro
Ay An Pro Proe®BEMdE 4BsTINgs Leu Leu Ile Tyr Leu Al a
%geH%&aJGuSa @y Val Pro Asp 50 55 60 Arg Phe
&r ?ﬁy Ser Ay Ser @y Thr Asp Phe Thr Leu Thr Ile

Aeht @ 7atnPdis&ye Leu A n Ala Au Asp Val Al a Val
s An Hs Ser Arg 85 90 95 GQu Leu Pro Trp

Tyr Tyr %/
37 8P/ HR/Ce$n @y Thr Lys Val Gu Ile Lys 100 105
%10 <210> 3 <211> 550 <212> DNA <213> Artificial
Sequence <220> <223> Part of plasm d encoding V
RIGARETD versoeh&xid3n of humani zed anti body hB-F5 <400> 3
gaggagctcc agacaatgtc tgtctccttc ctcatcttcc tgccegtgcet
1gggcctccca 60 tggggtcagt gtcagggaga tgccgtattc
RREagcagcat tcacagactg aggggtgttt 120 cactttgctg
AT EiRl tparet<caggt g t cct gt caga ggaacagctt gtggagtctg
180 ggggaggctt ggtgaaaccc ggaggttctc tgaggctctc
CHOLPRAGE G ERGIGILT tHumadtRd SHdibeRAohgarwBgccggat g
tactgggttc gccaggctcc agggaagggg ctggagtgga 300
tggtgtgat ttcagtcaaa tctgagaatt atggagcaaa ttatgcagag
'c3h Ateda@od 36 Gerd6BIRY{ CAG LAl VAT }gg%r@aﬁwkﬁwa
5

aaaacac§gt ctatctgcag atigaacagct

Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asp Cys
20 25 30

Tyr Trp Leu Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

ITe ser val Lys ?er Glu Asn Tyr Gly Ala Asn Tyr Ala Glu
5 60

Arg Gly Arg Phe Thr ITe Ser Arg Asp Asp Ser Lys Asn Thr
70 75 80

Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly Ala Trp Phe Ala
100 105 110

Gly GIn Gly Thr Leu val Thr val Ser ser
115 120

2

111

PRT

Artificial Sequence

V domain of K chain of humanized antibody hB-F5L4M

2

val Met Ehr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
10 15

Page 1



t gaagaccga agacactgcc gtttattatt gtagtgcctc ctattatagg
tacgacgtgg 480 gggcctggtt tgcttactgg ggccaaggga

waeeevgeedc tgtctcttca ggtaagaatg 540 gccaagcRCHERS09/052809
<210> 4 <211> 498 <212> DNA <213> Artificial sequence
<220> <223> Part of plagamc eng@dpng V domain of K

Glu Argchlai throfilawsanCyzedrg aiki SodyyhBeF5vad40€r Thr giparggat cca
attaf@t gct gacttat aat?dact act agaa agcad@ttta aatgacat at
60 ttcaattata tctgagacag cgtgtataag tttatgtata
Gly TyradeCatyrgtite @it gt gactc1a28n Pagerd ) @009rd F4e90
FGT/ EP2009/ 05280940sequence Li sti M acaggt gcct
acggggacat cgtgatgacc cagtctccag actccctggc tgtgtctctg
Lys Leu 13U 100¢0AJRUIN L6 GALCAA 61 0GRIAAGCYVATSRERYL J
50 tcagtacatc tggeiacagt 240 tatabataftt ggtaccagca
gaaaccagga cagcctccta agctgctcat ttaccttgca 300
arg phe [SEARELA0 0164 0880mE SREOBRE 4R, L1eGAM 0952 969001 Ct 99
65 gacagatttc 7860 actctcacca pgagcagcct gcaggadogaa
gatgtggcag tttattactg tcagcacagt 420 agggaacttc
cgt ggacgtt c a ccaaggt at caaacg t gagt agaat
ser Leu g R0 L PP AR LT Al Lion S3100N5 o240 %2 23105

DNA <213> Mus nusculus <400> 5 caggaatacc ttgtggagac
cgggggaggc ttggtgaggc _ctggaaattc_tctgaaactc 60

Glu Le“tp(f@t%gg?%‘"a P@&t‘%@gﬁ?ﬁ tﬂ)gaﬁt'"t teade! fdet i d¥a tgt act gget
tcgccagcct 120 ccagggaagg ggctggagtg gattggtgtg
atttcagtca aatctgagaa ttatggagca 180 aattatgcag

Z%ﬂ; %&t ct gt gag gggcagattc actatttcaa gagatgattc aaaaagcagt

212> NAD

<213> Artificial Sequence

<220>

<223> Part of plasmid encoding Vv domain of H chain of humanized
antibody hB-F5

<400> 3

gaggagctcc agacaatgtc tgtctccttc ctcatcttcc tgcccgtget gggecctccca 60

tggggtcagt gtcagggaga tgccgtattc acagcagcat tcacagactg aggggtgttt 120

cactttgctg tttccttttg tctccaggtg tcctgtcaga ggaacagctt gtggagtctg 180

ggggaggctt ggtgaaaccc ggaggttctc tgaggctctc ctgtgcagcc tcgggtttca 240

gtttcagtga ctgccggatg tactgggttc gccaggctcc agggaagggg ctggagtgga 300

ttggtgtgat ttcagtcaaa tctgagaatt atggagcaaa ttatgcagag tctgtgaggg 360

gcagattcac tatttcaaga gatgattcaa aaaacacggt ctatctgcag atgaacagct 420

tgaagaccga agacactgcc gtttattatt gtagtgcctc ctattatagg tacgacgtgg 480

gggcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctcttca ggtaagaatg 540

gccaagcttg 550

<210> 4

<211> 498

<212> DNA

<213> Artificial Sequence

<220> ) ) .

<223> Part of plasmid encoding v domain of K chain of humanized
antibody hB-F5

<400> 4

ggaggatcca attatctgct gacttataat actactagaa agcaaattta aatgacatat 60

ttcaattata tctgagacag cgtgtataag tttatgtata atcattgtcc attcctgact 120
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gtctatctgc agatgagcag attgagagag gaagacactg ccacttatta
ttgtagtgcc 300 tcctattata ggtacgacgt gggggcctgg
W@ eaogatieatt ggggccaagg gactctggtc 360 act gt ct RECGER2009/052809
372 <210> 6 <211> 383 <212> DNA <213> Mus nuscul us
<400> 6 gacattgtgc toagaeadt cidGaitcttce ttagttgtat
ct ct ggggca gagggccacc 60 atctcatgca gggccagcaa
acagotggEgReIYgsgtatacat4Atgaed cagbijicrad artet@ueggJuagtdtzog 180

e

tatatatdtat gggacagceaghiaaeggd cegauatte aycydcat attgt ggagy 300

aggaggat gc tgcaacctat tactgtcagc acagta a acttccg
cecatce g g Pt DL L RLE SELIr O SEadc Lot dat ety o6
actctca@dagetgragectaaeigicab &L g3bdtggaif itk eLact§ alcagaghga gcao

383 <210> 7 <211> 124 <212> PRT <213> Mus nuscul us
agggaacirnperIgacy it CPUCRPPIY 8GCAAINTYY FRaHRaary tepgtagapt Leu480
ttaaattM@l ad¥t@cPFO0 Ay Asn 1 5 10 15 Page 3 WO 2009/ 121694x

PCT/ EP2009/ 052809 Sequence Listing Ser Leu Lys Leu

Ser Cys Val Thr Ser Ay Phe Ser Phe Ser Asp Cys 20 25
:ﬁgz Arg Met Tyr Trp Leu Arg G n Pro Pro Ay Lys Gy
<212> uGu Trp lle 35 40 45 Gy Val Ile Ser Val Lys Ser
<213> Mdsumiswldyr Gy Ala Asn Tyr Ala Gu 50 55 60 Ser Val
<4005 g Ay Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser
caggaat rttgtggagac cgggggaggc ttggtgaggc ctggaaattc tctgaaactc 60
tcctgtgtca cctcgggttt cagtttcagt gactgccgga tgtactggct tcgccagect 120
ccagggaagg ggctggagtg gattggtgtg atttcagtca aatctgagaa ttatggagca 180
aattatgcag agtctgtgag gggcagattc actatttcaa gagatgattc aaaaagcagt 240
gtctatctgc agatgagcag attgagagag gaagacactg ccacttatta ttgtagtgcc 300
tcctattata ggtacgacgt gggggcctgg tttgcttact ggggccaagg gactctggtc 360
actgtctctg ca 372
<210> 6
<211> 383
<212> DNA
<213> Mus musculus
<400> 6
gacattgtgc tgacacagtc tccttcttcc ttagttgtat ctctggggca gagggccacc 60
atctcatgca gggccagcaa aagtgtcagt acatctggct acagttatat atattggtac 120
caacagatcc caggacagcc acccaaactc ctcatctatc ttgcatccat cctagaatct 180
ggggtccctg gcaggttcag tggcagtggg tctgggacag acttcaccct caacatccat 240
cctgtggagg aggaggatgc tgcaacctat tactgtcagc acagtaggga acttccgtgg 300
acgttcggtg gaggcaccaa gctggagatc aaacgggctg atgctgcacc aactgtatcc 360
atcttcccac catccagtga gca 383
<210> 7
<211> 124
<212> PRT
<213> Mus musculus
<400> 7

1

GIn Glu Tyr Leu val Glu Thr Gly Gly
5

Gly Leu
10

Page 3

val Arg Pro Gly Asn
15



65 70 75 80 Val Tyr Leu A n Met Ser Arg Leu Arg Au
A u Asp Thr Ala Thr Tyr 85 90 95 Tyr Cys Ser Al a Ser
wWagTyr9Arg Tyr Asp Val Ay Ala Trp Phe Ala BRODERDHI/052809
110 Tyr Trp Gly Gn Ay Thr Leu Val Thr Val Ser Ala
115 120 <210> 8 <211» 111 < ]t1ﬁ PRT <213> Mus
muscul us <400> 8 Asp e c\?al‘ 0%Thr @ n Ser Pro Ser
ser Leu3sfs Laus¥alcy¥alaiSehr lseu @yy phél 551"1101e15er Gkp Arg Al a
Thr ?®e Ser Cys Arg AbSa Ser Lys Ser V30 Ser Thr Ser 20
25 30 Gy Tyr Ser Tyr Ile Tyr Trp Tyr An dn lle Pro
Arg met Gyy 1 LB urlr @1n 880 40481yl es I8y leiUcld &rdViteleu Al a
Sr Ile Leu Qu S Gy Val Pro A4 50 55 60 Arg Phe
Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Leu Asn lle
r u Al a Thr
&ly Va] H!)}? ngvzpsdé 5 FEU %ésﬁ(%,&,rrc%é%%é% Agg T)él581 e(ﬂuPro Trp
Thr Phe Ay GIy @y Thr Lys Leu Qu Ile Lys 100 105

Ser val raeGW Mﬁ%ﬁ;ﬁ %e‘scﬁ%l%gg? O%%g%"kger Sapi ens

val Tyr Leu Gln ggt Ser Arg Leu Arg Glu Glu Asp Thr Ala Thr Tyr
90 95

Tyr Cys Ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly Ala Trp Phe Ala
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ala
115

120
<210> 8§
<211> 111
<212> PRT
<213> Mus musculus
<400> 8
Asp Ile val Leu Thr GIn Ser Pro Ser Ser Leu val val Ser Leu Gly
1 5 10 15

GIn Arg Ala Thr ITe Ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser
20 25 30

Gly Tyr Ser Tyr Ile Tyr Trp Tyr Gln Gln ITe Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Glu Ser Gly val Pro Gly

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80
Pro val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Arg
85 90 95
Glu Leu Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 9
<211> 23
<212> PRT

<213> Homo sapiens
Page 4



Sequence Listing <400> 9 Asp Ile Val Met Thr A n Ser
Pro Asp Ser Leu Ala Val Ser Leu dy 15 10 15 Qdu
woe@AL®mIThr |1 e Asn Cys 20 <210> 10 <211> 15PCHERABI/052809

PRT <213> Hono sapi ens <400> 10 Trp Tyr G n G@n Lys
Pro Ay Gn Pro 10ro§e¥ggmao le Tyr 1 <210> 11
<211> 32 <212> PRT <2 no sa iens <400> 11 Gy

<400> S/al Pro Asp Arg Phe Ser dy Ser Ay Ser Ay Thr Asp
R r 1 ey Thr Ser leu n Al a

{5P ﬂecﬁﬁ %‘s}pgvglé Qe Va|"°!7A 8;3555%“%2(1(?% 12

<211> 10 <212> PRT <213> Horm sapi ens <400> 12 Phe

GI¥ ng y Thr Lys Val GQu Ile Lys 15 10 <210> 13
Glu Arg £33 ragle 259 XYSPRT <213> Honp sapi ens

<210> 10

<211> 15

<212> PRT

<213> Homo sapiens

<400> 10

Trp Tyr Gln Gln Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 11

<211> 32

<212> PRT

<213> Homo sapiens

<400> 11

Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys
20 25 30

<210> 12

<211> 10

<212> PRT

<213> Homo sapiens

<400> 12

Phe Gly GIn Gly Thr Lys val Glu Ile Lys
1 5 10

<210> 13

<211> 30

<212> PRT

<213> Homo sapiens

<400> 13

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 14

<211> 14

<212> PRT

<213> Homo sapiens

Page 5



<400> 13 du Val @n Leu Val u Ser Ady Ay Gy Leu
Val Lys Pro Ay dy 15 10 15 Ser Leu Arg Leu Ser
W@Y®IAL®INAl a Ser Ay Phe Thr Phe Ser 20 25 30 PRREP200Y/&52809
<211> 14 <212> PRT <213> Hono sapi ens Page 5 WD
2009/ 121690 PCT/ EP200, 09._<400> 14 Sequence
<400> ¥ sting Trp Val Arg e‘(r(ﬁgl'gcge g?%h y Lys Ay Leu Qu
Trp Val Ay 15 10 <210> 15 <211> 32 <212> PRT
Trp val 4rp3s!Hand apf bhsys &goseulSTuTgrPd Sh |le Ser Arg
1 Asp Asp“Ser Lys Asn Thr 1%y Tyr Leu dn 1 5 10 15
Met Asn Ser Leu Lys Thr A u Asp Thr Ala Val Tyr Tyr

<210> s Thr Thr 20 25 30 <210> 16 <211> 11 <212> PRT
:gﬁi 3> Honmp sapiens <400> 16 Trp Ay A n Ay Thr Leu
<213> b JdYieNal Ser Ser 1 5 10 <210> 17 <211> 124
<400> 15

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu Gln

1 5 10 15

Met Ash Ser Leu Lys Thr Glu Asp Thr Ala val Tyr Tyr Cys Thr Thr
20 25 30

<210> 16

<211> 11

<212> PRT

<213> Homo sapiens

<400> 16

Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
1 5 10

<210> 17

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> V domain of the H chain of humanized antibody hB-F5H37v

<400> 17

Glu Glu GIn Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Asp Cys
20 25 30

Arg Met Tyr Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly val ITe ser val Lys Ser Glu Asn Tyr Gly Ala Asn Tyr Ala Glu
50 55 60

Ser val Arg Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

val Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly Ala Trp Phe Ala
100 105 110
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<212> PRT <213> Artificial Sequence <220> <223> v

domain of the H chain of humani zed anti body hB- F5H37V
We2®94215%0 G u Gu G n Leu Val Gu Ser Ay Gy EHERM09I/052809

Val Lys Pro Ay Gy 15 10 15 Ser Leu Arg Leu Ser

Cys Ala Ala Ser Ay Rhgudede Pheingr Asp Cys 20 25 30

Arg Met Tyr Trp Val Arg Gln Ala Pro Ay Lys Ay Leu

40_4 IIeSer Val Lys Ser G u
Tyr Trp .{‘Tr{rPGbﬁerh)&l eUad 9"“ ?““r‘“ MT2es $<F 50 55 a0 or v Arg
Gy Arg Phe Thr IIe Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80 Val Tyr Leu G n Met Asn Ser Leu Lys Thr
:%%gi U Asp Thr Ala Val Tyr 85 90 95 Tyr Cys Ser Ala Ser
<212> P Tyr Arg Tyr Asp Val Ay Ala Trp Phe Ala 100 105
<213> Art0fRaigd $edqdEn&009/ 121690 PCT/ EP2009/ 052809 Sequence
<2205 Listing Tyr Trp Ay Gn GI)ll Thr Leu \1/al -Fr’rF]{[I' Vgllsser
> <213>
<223 ‘/E?E’E" lljng?g %Qaﬁﬁégiﬁéﬂ%ﬁ <5é%$d)(/$‘§ogrr%4n of K chain
<400> I# humani zed anti body hB- F5L4L <400> 18 Asp Il e Val

ésp Ile lVeaLlI Jel'br Tlg” r&] eger‘PEr'o ASB Sseerr L(L_'uel/'lﬂaAIVaa'IVSatl_r %glﬂ GLl)e/u Gy
15

Glu Arg Ala Thr ITle Asn Cys Arg Ala Ser Lys Ser val Ser Thr Ser
20 25 30

Gly Tyr Ser Tyr Ile Tyr Trp Tyr Gln GIn Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Glu Ser Gly val Pro Asp
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80

Ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys Gln His Ser Arg
85 90 95

Glu Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys
100 105 110
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151015 du Arg Ala Thr Ile Asn Cys Arg Ala Ser Lys
Ser Val Ser Thr Ser 20 25 30 dy Tyr Ser Tyr Ille Tyr
waeEITyrmd@@ n G n Lys Pro Ay An Pro Pro 35 4BCHBP109%052809

Leu Leu Ile Tyr Leu Ala Ser_Jle Leu Qu Ser Gy Val

Pro Asp 50 55 60 Arg Phe Ser Ay Ser Gy Ser Ay Thr

Asp Phe Thr Leu Thr Ile Ser 65 70 75 80 Ser Leu d@n

Ala Qu Asp Val Ala Val Tyr Tyr Cys @n Hs Ser Arg 85
CLAB@S 95 QGu Leu Pro Trp Thr Phe Ay @ n @y Thr Lys val

GQu lle Lys 100 105 110 Page 7 WD 2009/121690

PCT/ EP2009/ 052809 60 CLAIMS 1. A pharnmaceuti cal
1. COpAgnidc@tichPlcofp8aibih T2 reAiHoO MR IR AR ease comprising a

conprising a pharnmaceutically acceptable carrier ang
pharmggeuiisaly acapiphle efrierciand aan mgertDIa@bR5of actiyatingt FY4-ACD25+

e L clSMERER HEEBRTARH 05 b BE AT GL S e
agent figm @2 nfy iBAMABCeut i cal conposition according to claim

1 wherein the agent is to be admnistered to a
subject in an amount fromO0.2 to 20 ng. 3. A

a ' 1 1i di t;0 ' .
2 LPEPIRERLRLREL GRBRGRYL LALAGE L N, 1oy BERTUE et is o be
adminigterad tceampject frr ammowit fromB). 2rgp 20mgA phar maceut i cal
conposition according to claim3 wherein the agent is
to be admnistered to a subject in an amount fromO0. 3

3. t@ phdfhacAuticA g&ﬁﬁ&%@&%&&?&mg QERISihd Eo@h&gfn {‘Heegﬁng 9s to be

an aut oi mune di sease conprising a pharnmaceutic
admingstereptoahiubdjeshinraneamamtifram Gyeni mgapabl e of activating

CD4+CD25+ regulatory T cells, wherein the conposition

is to be adm nistered to a subject in a dose of the

4. agepharmhedhitifallBorhfosdbnTHESEIROAY SHM 3CRhALRANRS addif is to be
_subject. 6. A pharnmaceutical conposition according to
admingstegedhios: sybieckinantanuabfipod) 3 foohmgs t o be

5. A pharmaceutical composition for treating an autoimmune disease comprising a
pharmaceutically acceptable carrier and an agent capable of activating CD4+CD25+
regulatory T cells, wherein the composition is to be administered to a subject in a dose of the

agent from 0.10 to 20 mg/m? body surface area of the subject.

6. A pharmaceutical composition according to claim 5 wherein the composition is to be

administered to a subject in a dose of the agent from 0.12 to 15 mg/m®.

7. A pharmaceutical composition according to claim 6 wherein the composition is to be

administered to a subject in a dose of the agent from 0.20 to 10 mg/m”.

8. A pharmaceutical composition according to claim 7 wherein the composition is to be

administered to a subject in a dose of the agent from 0.30 to 0.50 mg/m°.

9. A pharmaceutical composition for treating an autoimmune disease comprising a

pharmaceutically acceptable carrier and an agent capable of activating CD4+CD25+



adm nistered to a subject in a dose of the agent from
0.12 to 15 ng/nk. 7. A pharmaceutical conposition
W@ewomnziesly to claim6 wherein the conposition PGI/ER200%052809
adm nistered to a subject in a dose of the agent from
0.20 to 10 ng/n2. 8. A pharﬁbceutical conposi tion
according to claim7 wherein the conposition is to be
adm nistered to a subject in a dose of the agent from
regul@oB0T tcells) whereimtheRonPosiAo (ka8 Geutirifidded 60 ARASELTIRA dose of the
for trea@ing an aut oi mmune di sease conprising a
agentfromn fde a0t H&KL1 y acceptabl e carrier and an agent
capabl e of activating CD4+CD25+ WD 2009/ 121690
PCT/ EP2009/ 052809 61 regulatory T cells, wherein the
10. 3 ohphw?ﬁwaﬁchlsomqaob'?ioadmémdi&g% eﬁir?s whetihjtee torhpostion is to be
.dose the agent from1l to 50Q g . 10. A
iy Eade e tbest IO Ohascths sneEeBRdb A0 e af m o
wherein the conposition is to be admnistered to a
subject in a dose of the agent from2 to 400 g/kg. 11.
1. A Applarmaessiticilcampositipo s¢aordng todaind] hgh¢reincthacompdkition is to be

. rein the co sitign is to b inistered to a
adm“ﬁ%grjegé a pyblect L d03seofy eeaggateﬁ?mﬁr%ggg]“ﬁ@(gzso 9/ kg. 12.
A pharmaceutical conposition according to claim11

wherein the conposition is to be adnministered to a
12 sdppheemageytigal geBpogition pecordiemto dlainm l2wherein thecephiggition is to be

: cal I A1 ccarding to any
wdmi e B ol YRR AR TR scase s
sel ected frompsoriasis, rheunmatoid arthritis,
Itiple sclerosis, type-1 diabetes, inflammtory
3. péwelhbinaceuical ComigRiion aicoram to agbiniRRARE claim wherein the

toirhMAYALPEDsE {sSelecRY R Bsi i BY I RusksL /M ]

a?Ollupus ergtheﬁéfosusngﬁgﬂt?gﬁggﬁgﬁgggwgﬁa¥e %%@%”kﬁnm%’umel

diabetd$,s en@msioch hewelr aditeaves; s (solnts t disdaseg e natohninganhyreoiditis,
rance. i ssues.. 14. A Eﬂarnace tical conposition

sutoinyBiet ARRGIES A B BB GHOCHFGas @ ransplamtation-related

discasBSQich@§ | ﬁﬂ-vé@s—%sﬂkﬁ{ HBGEMehE MleraRERQRLL | ON accor di ng
to clai%114 wherein tee cdﬁ%osit?ﬁn is capable of

treating psoriasis by providing at |east a 40%

14, BNt Bprh PR BRir% QR 13 e Bt ddegp s Forass

conmposition according to claim 16 wherein the
conposition is capable of treating psoriasis by o
15 pfobfiamagsutical] eaposkionoagepidifteottedarm li4n whiksiPelsr pempasition is

(ARY (o} f the.patigent. .
o B0 pRNEC b AR AR LSRG Aln e 4P U v
and Semartydndex (Pe\ ) seasef ths patidheumat oi d arthritis. WO
2009/ 121690 PCT/ EP2009/ 052809

16. A pharmaceutical composition according to claim 16 wherein the composition is
capable of treating psoriasis by providing at least a 50% improvement in the Psoriasis Area

and Severity Index (PASI) score of the patient.

17. A pharmaceutical composition according to claim 13 wherein the disease is

rheumatoid arthritis.



62 18. A pharmaceutical conposition according to any
precedi ng claimwherein the conposition is for
w@arentwp@l adm nistration. 19. A pharmaceut i CBCT/EP2009/052809
conposition according to clajm18, wherein the
conposition is for intranuscular adm nistration,
i ntravenous adm ni stration or subcutaneous
adm ni stration. 20. A pharmaceutical conposition
18. ao‘topldfrmgceuticail sdmpds@iothec@irding hte eoyrposeddingn clamf evherein the
r avenous nistratjon and is provided in a dosage
Comp\%‘%lﬁ?reg ?p%er% n‘l)acia*’él@mﬁtlah%t}' in a foPm for dilution to
t he dosage volune of 0.5 to 500 m. 21. A

phar maceuti cal conposition according to claim20
19. mmpbqrmagmc@lmg@sry@n @geordigg 16 clagn 138 5wh¢relr12tze cpmposition is for

1ntran\[})\!;1§%ﬁlgp§cﬁ1? %11 S%gh(r)‘rp pus aS/%IIl('):U!S% m%nlsc,;tratlgﬁ Bg Ellfbgﬁ éxgﬁ%us a%lmmlstratlon

adn1n|strat|on and is provided in a dosage vol une of
0.1to3m A pharnmaceuti cal —conposition
20. ade eh%mﬁ@e%alcqomﬂﬂz@nm@r@ma te §tping J9avkerqil thergompgosition is for
intrav@nlist aglnﬂmg’t@txon?adnd i %@%H@ﬁ glﬂto lvoﬁﬂﬁ'éogis(? g'tc? 800 n}l or in a form
according to clarm erern e compositionIs tor
for dilutibn sonths clobage vablmaofst § aiSO@rmland is provided in a
dosage volune of 0.1 to 3 m. 25. A pharnaceutica
conmposition according to claim24 wherein the
21. cm&e&ﬂcmom@awws&omgﬁ\todc%ﬁ% YR B Oflosd évaleme is 15
A pharnaceutical” conposition accor %
t025aﬁy precedlng claimwhich is for use as a S|ngle dose
or as part of a plurality of doses. 27. A
phar maceuti cal conposition according to claim 26
22. WhepRirnatdibic & UIRPDEibRACIFdIRAS clafh 18 Whdialthd YorRposition is for
doses and each dose is to be adm nistered daily, every
subcutapgousagiminigeaionyand isprerided ior desegeyoleme of 0fldas mkeeks,
every ei ght weeks, every twelve weeks, every twenty-
four weeks, every forty-eight weeks, every six nonths
23. ORA pheemyceyeiadl. cofposifion/at 2 L6AQ tE%ﬁmﬁé@&Zﬁgﬁosﬁg@ volume is
28. A pharmaceutical conposition according to claim 27
O5t°dﬁ%@e|n t he aut oi mmune di sease is psoriasis and the
dose is to be adm nistered once every two weeks. 29. A
phar maceuti cal conposition according to claim 27
24.  wAephaimadengca wboipositioe acﬁoscﬁagﬁ) clagn 8 (wlie&s'h shdaaﬂn}tdaﬁion is for

. dose i s to be.adm,nistere e ever 30 A
intramge o A TR BT B I LSRR Fo) s oL Pl s
wherein the autoi mune di sease 1 s rheunatoid

arthritis and the dose is to be adm nistered once
25.  efepharmageufiealkgomposition according to claim 24 wherein the composition is

provided in a dosage volume of 0.5 to 1.5 ml.

26. A pharmaceutical composition according to any preceding claim which is for use as a

single dose or as part of a plurality of doses.

27. A pharmaceutical composition according to claim 26 wherein the composition is part
of a plurality of doses and each dose is to be administered daily, every two days, weekly,
every two weeks, every four weeks, every eight weeks, every twelve weeks, every twenty-

four weeks, every forty-eight weeks, every six months or every year.



31. A pharmaceutical conposition according to claim 27
wherei n the aut oi nmune di sease is rheumatoid
wa@eaobn2tepE and the dose is to be adm ni st ered RPECYEP2009/052809
every four weeks. 32. A ph%{naceutical conposi tion
conprising a pharnaceuticalf§ acceptable carrier and
an agent capable of activating CD4+CD25+ regul atory T
cells, wherein the agent is present in a
concentration of from10 g/m to 150 ng/m . 33. A
pharmaceutical conmpagsition according to cJajm 32 )
28. meplaarwaf%@caﬂggmpo 150 pecOER forflagm DNl piingpune disease
is psoPiasls R ik dbQ i€% PUAhinisR4ed AhRRIEHBGE WdeRAl
conposition according to claim32 or 33 wherein the
vol une of the conpositionis fromO0.5 to 500 m . 35.

A pharmaceuti.cal coppositipn accaor di to. claimz34 .
2. DR BRIy SPRETBRS frrar R g 4 D Sn b loippe discase
is psodi@sifhnd B6 dof B RAbIBERMIstE orfee FP&S IfbhOfecE.COr ding to
claim 32 wherein the agent is present in a
concentration of from10 to 28 ng/m . 37. A

phar,nac j.cal [ 1] .accord 1 aj . .
0. ERSPIPRRALET o ERERER L ARSI Ay s
is rheMi@atd (0B h1izit RO tHRADER20 00 adhitEdGed brceIFeryAwo weeks.

phar maceuti cal conposition according to claim 37

wherein the volume of the conpositionis 0.5to 1.5

M. r . it r di :
31 e AR RPN LD RS0 IA MR o
is rhenmatotdegthaifis and tHealobe gito be admofistaddbmiestvent foonwteks96

hours after the conpletion of admnistration the

| evel of a cytokine in the subject's blood plasm is

32. | 8sphdrRhafeu@cdQohBloditioh ReMPBASIAg @f pHaftBade BN @Iyl SXBBAK BAr¥ier and
prior to adm ni stration, and wherein the cytokine is

an agene kgwbledf activating KP4+ CIONF- rggulhtions T elds, mhetkin % aggnt is present in
har mac i C CONMPOSiLi 0 ccording to any one of
acon%l“?fﬁtﬁ‘g’ ¢ °6ngé H%ﬁ‘glrtgﬁéb\ﬁ%ﬂ?n the period of 10

m nutes after the beginning of adm nistration to 96

hours after the caonpletion of adm nistration the, '
33. | Avellarpfceytied} corippttipmagcheding to) daim X wheyei the agamh is pyesent in a

t @l d _jmncrease of the upper limt of

comw%%%ﬁgﬁgﬁgtﬁghégpJg;ﬁ%%@rein the cytokine is selected

fromIFNy, TNF-a, IL-6 and IL-2, and wherein the ULN

value is 3.8, 2.8, 4.4, and 19.4  pg/m_respectjvely.
34. 4 pharpeesiend sompediion eirpEUng ‘i%ﬁmgb%owu% nyhergingg volume of the

d i5Reh 653 grein within the period of 72 to 96

comp Jﬁ%ﬁggﬁker adg?%?gtration the cell count of CD4+

| ynphocytes in the

35. A pharmaceutical composition according to claim 34 wherein the volume of the

composition is from 15 to 25 ml

36. A pharmaceutical composition according to claim 32 wherein the agent is present in a

concentration of from 10 to 28 mg/ml.

37. A pharmaceutical composition according to claim 36 wherein the volume of the

composition is 0.1 to 3 ml.



subject's blood plasma is at |east 250 cells/l. 42. A
phar maceuti cal conposition according to any precedi ng
W@ b@omaberein the agent is a humani zed nonocPOIEP2009/052809

anti body or fragnent or derjyvative thereof. 43. A
pharmaceutical conposition &tcor di ng to claim42
wherein the agent is an anti- CD4 anti body or fragnent
or derivative thereof. 44. A pharnaceuti cal

38. CQUphsinidconticat eom@bsitond @c@inprte clalim g7 clviddremvherwiliine of the
t he agent |s a humani zed anti-CD4 anti body, or

comppgifigiesft> By 1-a8Hi vati ve t hereof having V donai ns
defined by the follow ng pol ypepti de sequences: - H
chain V domai n: WD 2009/ 121690 PCT/ EP2009/ 052809 65

39. ERQpNirSECHENKIPEERTIRIHN G s SDGRIMYM dROME @HERWh BeinSVithin the

perw@?eﬁw«mwF@WW@%@WB&M@%@WBWWM of
admn‘ﬁstrem\ém bMEVEBa( 1ﬂeD1nN@e shbject’ S blobAiglasthadRMBisthan a 20 fold
VMIGSPDSLAV SL KSV
increeSESGi‘SYtWW@Q(@WQﬂtQ’Ed&SimEann and wherein the cytokine is selected
P GS DE | SSLQAEDVAVYYCQHSREL PWTFGQGTKVEI K
from @@W@%}Pd-{tﬁ V domai ns conprising pol ypepti de
sequences having at |east 80% sequence identity with
SEQID NGO 1 and SEQ ID NO_ 2. 45. A pharmaceuti cal
@hpl@ﬁsimﬁt@ﬁczdcﬁ@mmslﬁgn eeroadiye pr avertierny cdaims rhtardérvgierein within
e y i
the p% PR fa® AREARL HEdA oERnRR < 36ky ater e
compl%uﬁﬁbh @dinmﬁstﬂaﬁe@thmmel of a aftoRint O tHRASOBjecll SlasE plawhh Ghess than
rises _adm pister] nlgﬂ)n a(pl)har maceut i cal
\'%

a 20 f@&ﬂﬁg@pqe, the wpner él% @‘;ﬂor q@ewéls%bgqetcmme is selected
from ‘flgggﬂrr b or?f ff‘,n ﬁ'ﬁ f%@&%&r&ﬁ tﬁé:UL\N"t/hlﬂg 1?0?%4’%514’4 and 19.4

ereln the agent
pg/mladspentigtiyyred to the subject in a dose as defined in
any one of clainms 1 to 12. 47. A nmethod of treatnent
according to claim46 wherein the autoi mune di sease

41, 1% B%mqgédtlgﬁdcdrﬁbo%it@h%c&&nng %hﬂnpilébe@ﬂhg Cc'lﬁfn“%vﬁ&em%thm the
A nethod of treatnent according to claim46 or claim

periodi Bf iR gp linhetre afige mlmm@stxatlolh tireaedll eeiindraf | CI8H4 lgmphdspidy in the

nt or_ der.i thereof derived fromthe
Sub]e‘ﬁtﬁﬂ%o S@ﬁ%lmgﬁ I anti body B-F5.

42. A pharmaceutical composition according to any preceding claim wherein the agent is

a humanized monoclonal antibody or fragment or derivative thereof.

43, A pharmaceutical composition according to claim 42 wherein the agent is an anti-

CD4 antibody or fragment or derivative thereof.

44. A pharmaceutical composition according to any preceding claim wherein the agent is
a humanized anti-CD4 antibody, or fragment or derivative thereof having V domains defined
by the following polypeptide sequences:

- H chain V domain:



49. A nethod of treatnent according to any one of
clains 46 to 48 wherein the agent is a humanized
W@RrivADB40 ant i body or fragnment or derivative tPEr/Epf009/052809

havi ng V donai ns defined by the follow ng peptide

sequences: - H chain V doma®h: WO 2009/ 121690

PCT/ EP2009/ 052809 66

EEQL VESGGGEL VKPGGSL RLSCAASGFSFSDCRMYW. RQAPCGKGLEW GVI SVK
EEQRENSGGGLVKPGGSLRLSCAASGFSFSDCRMY WLRQAPGKGLEWIGVISVKSEN

YGANYAESVRGRFTI SRDDSKI\WV{@%/\;\ISL KTEDTAVYYCSASYYRYDVGAWF
YGANY ARRYRSFRYTIES PEEY TV NOVINSLK TEDEAY Y (8 48 iR DVGAWFA

YW%SY’%%%@%L@EaLI%%ﬂj“CRASKSVSTSGYSYl YWY QOKPGQPPKLLI YL

- BOYRBbRF&643GTDFTLTI SSLQAEDVAVYYCQHSREL PWIFGQGTKVEI K

1\éSEg D NO Z%Aor V_domai ns. conpr.i sin olq)’(ﬁegti de
DIVMEQRBREES A AING RASESY 3 X%Yﬁéﬁﬁ JPRHRYLASILE
sGVﬁE@FS@sH@GTbmdrI%k@ﬂﬂV%Y@{gﬁgEPWTﬁﬁgﬂTK‘?@IK (SEQ ID

conposition according to claim reint
NO: Qut oi mmune di sease is psoriasis and the dose is to be

dm ni stered once every week. 51. A pha eutical ., . .
or V BeHgiES POTBH-IRE OPAPHEIeTa RS s e 41 dFiGt AU hreducne identity with
SEQ 85/ iNe): MR ) feagp 2. i s rheumatoid arthritis and the

dose is to be adm nistered once every week. 52. A
phar maceuti cal conposition according to any precedi ng
cl ai mwherein,wi thin.the eri.,od of 3 t.0 hours after :
5. Qo meRRa T Gh bt iy ol € o pured e B BT fr€'agent s
a hunhd¥@zed inbl} €04 'afiti bl 9 QbR A $idE the helseunatlloagl dfi-CD4%3tibody B-
A pharnmaceuti cal conposition according to any one of
F5. claims 1 to 52 wherein within the period of 72 to 96
hours after admi nistration the cell count of CD4+
| ynphocytes in the subject's blood plasma is equal to
46. OrA hnghed dtharatt¥# off theatehimerudiscade, tvwidcls ulpthod comprises
i.mredi ately prior to adm nistration. 54, A .. )
adminipiginge BRTREFUICBhIBRORIUGR tad cBRIgTnY hersnchg copnpesitign comprises
an ag‘é#gtabe{lpag% WEiRhnd 04+ PISOVRIRR{or T QRN 288 WikrdAXRe agent is
after adm nistration of a single dose of the
admiristeged$e theonbjedEin aAlophas dedinediin aylone ofplesng [ onl2.
according to claim15 or 16 wherein the inprovenent
is seen at 75 days after admi nistration of a single
47. dosgefodt drareinf setdring WA WBEE80he autoimmune disease is as

PCT/ EP2009/ 052809 67
defined in claims 13, claim 14 or claim 17.

48. A method of treatment according to claim 46 or claim 47 wherein the agent is a
humanized anti-CD4 antibody or fragment or derivative thereof derived from the mouse

monoclonal anti-CD4 antibody B-F5.

49. A method of treatment according to any one of claims 46 to 48 wherein the agent is a
humanized anti-CD4 antibody or fragment or derivative thereof having V domains defined by
the following peptide sequences:

- H chain V domain:



56. A pharmaceutical conposition according to any one

of clainms 15, 16, 54 or 55 wherein the dose of the
w@o@at121680 0. 5 ngy. 57. A pharmaceuti cal conposi BCTEP2009/052809

according to any one of clag€s 15, 16, 54 or 55

wherein the dose of the agent is 2.5 ng.

EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

- L chain V domain:
DIVMTQSPDSLAVSLGERATINCRASKSVSTSGYSYIYWYQQKPGQPPKLLIYLASILE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQHSRELPWTFGQGTKVEIK (SEQ ID
NO: 2).
or V domains comprising polypeptide sequences having at least 80% sequence identity with

SEQ ID NO: 1 and SEQ ID NO: 2.

50. A pharmaceutical composition according to claim 27 wherein the autoimmune disease

18 psoriasis and the dose is to be administered once every week.

51. A pharmaceutical composition according to claim 27 wherein the autoimmune disease

is rheumatoid arthritis and the dose is to be administered once every week.

52. A pharmaceutical composition according to any preceding claim wherein within the
period of 3 to 6 hours after administration the cell count of CD4+ lymphocytes in the
subject’s blood plasma is below 250 cells/pl.

53. A pharmaceutical composition according to any one of claims 1 to 52 wherein within
the period of 72 to 96 hours after administration the cell count of CD4+ lymphocytes in the
subject’s blood plasma is equal to or higher than 50% of the cell count of the subject

immediately prior to administration.

54. A pharmaceutical composition according to claim 15 or claim 16 wherein the

improvement is seen at 56 days after administration of a single dose of the composition.

55. A pharmaceutical composition according to claim 15 or 16 wherein the improvement

is seen at 75 days after administration of a single dose of the composition.
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56. A pharmaceutical composition according to any one of claims 15, 16, 54 or 55

wherein the dose of the agent is 0.5 mg.

57. A pharmaceutical composition according to any one of claims 15, 16, 54 or 55

wherein the dose of the agent is 2.5 mg.



