1 AGENT FOR TREATI NG DI SEASE The present invention is
concerned with treatnment of autoi mune di seases. The
wo pwenticon i nvol ves a highly effective agent SPCIER®0H052809

humani sed nonocl onal anti body that nmay be adm ni stered
to patients in |ower dosagés than previously known. It
is particularly effective for patients having di seases
or characteristics requiring | ower doses for effective
treatment. The AGNRTIHGR TRFWTIRGESISEARFAr maceut i cal
conposition conprising the antibody in efficacious
concentration, as well as uses and net hods of

The pregenetl anSerﬂﬁag !é(?l’%:ql{;lg% O\Ngﬁ’l &%%ggt%a&)l? Sim%{]uqle t sea§egerFlf}1reelnventlon

involved adtiglily GffRcEV8 heent 8GEH)AS &%UIﬁaﬁilséMhlﬁmﬁinlaI uﬁﬂiﬁodp&hﬁtsmay be
(down to sub-nplecular |evels) as "self', whi
admingsgesed 10spAtiANTE AL 19¥YRG SIS HisRdecAgbh koW sltdmaléléuwy effective
for paf’il(%ﬁi Béﬁﬁé’ ﬁﬁeasAmﬂr gha?&cq&?sutcg' ?éqéﬂrﬁgzllot)v%r EB&@féﬁJ&}i}ecﬁQe treatment.
rant~ 1 nmune response 1s an aut oi nmun

The m@lerﬁmsmmsd!ges @mhmnnmu&euhcmhmposlmml dad@rmmgtthqoirmbody in efficacious
sclerosis rhe nat0|d rthritis psori asi s,
conceriiipaly ¥ Shed e T Eﬂaee?rsseglpl iy s compositions and
medmﬂhéﬁ@&ﬁn r‘if@(x?gstthgﬁﬂﬁlﬁ)d?r avis (M3, autoinmune
pol yglandular syndrofre type Il (APS-11), Hashinoto's
thyroiditis (HT), type-1 diabetes (T1D), systemc

.l upus erythe to us (SLE) and autoi.nmune
auoim T B B PELRLOT 8 oL R R ettt AP B R e Pk 10
sub-mOeEHAT VIO NS Tsee ] Wﬁlch@@ﬁﬁﬂ iS4 igfifudeqa n§63a afifdt fis own cells and

nol ecul es,” that is, nolecul es produced by t e cells of
tissuest Henyh d@@aseA&l:lﬂﬁ vestiltoritost sughien rfév&trﬂmtvénmtrnet epspgnsgyis termed an

resepLatl o en
aueoinBERCR G *RaRin BB RETRARRS. Pl R (IR aheppacid
arthriti@ R AN Psadidsts) psoridthe asheds, fdoCmE ILﬁ(Sdﬂ(%, Crblat'e dldaase myasthema
i nduce inflammati on and tissue destruction.
ﬁyrmdms

gravis fMeR) pyoigauncopdy gprdulgrisindreggriyre § @dtSoll bg‘whlmt@g
L .
@1D), 3Pfe2PUNpLESTTIP), RISA WAR"AMAERLL BIPPand, antoimmune

lymphegoiifet e tshelrome (ABShani sns by whi ch the i mune system

hi nders the autoreactive T cells frominducing their

del eterious functions. Central tol erance is nediated
Autonﬁrﬁﬁ&u gﬁeﬁ@%tchféewﬁ&l ?056'119 ri'ec gﬁiﬁ? aBl QE&3 So ewlia'nllcﬁectut@ that is,

el 1 mnation, through clonal deletion of autoreactive T
molecuwded Ipsodudedt |hyg tlwntcolgi;s mif cthd elvesk. o peivttionn of I’mltcmhgmws T gells by

Peri pheral tolerance js the backup. ava
presenzBip PLotpetaPieBorard & AR tcon e r sl D) lendsde g clona
expansidiCardiBtation 1 the RBE&IRNtiSeDfwiedd BlegNB@ICRGHRMAEmation and tissue
continuously throughout l'ife, keepi ng autoreactive
destrugioh! s i n check through imrune ignorance (anergy),
peri pheral deletion and active suppression. T
regul atory cells (Tregs, fornerly al so designated
Normall§ UPpéIgsE0kole@hl ®ith ré@rdardutdlbgastiisie HidppleRactQin presentation

mai ntai n peripheral tolerance and. regul ate
of hetegalogpwsmtngtyres shentrabaipleyanse apd, Perwhplfﬁhﬁﬁlérancqwmpﬂse the two
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deletero@® Zurafibif. XXATht toWrhdoerid orediatd thiough Inergajlwietsyleation This process

entails 11 m%%?fiéégggﬁaka“ Shsen & autor%ﬁfmﬁ 5‘““ 35, dwdiE guggeenic

ckvdoéggg@ﬁﬂwﬁgggugt al ., J Exp. Med. 192: 295-302 (2000).
n general’, regulatory T cells inhibit the activation

and/or function of T helper type 1 (TH1) and TH2
effector cells. Dysregulation in Treg cell frequency
or functioning can lead to debilitating autoi rmune

di seases (BaecherAllan et al., Immunol. Review 212:
203-216 (2006); Shevach, Annu. Rev. Imunol. 18: 423-
449 (2000); Salonmon et al., Imunity 12: 431-440

(2000) Sakaguchi et al . Innunol Rev 182: 18 32
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Anot her drawback of therapy w th nonocl onal anti bodies
in humans is that these antibodies are generally
W@bdoaiizeseh f r om nouse cell's, and provoke anti nORGEEP2009/052809
responses in the human recipients. This not only
results in a lesser efficiency of the treatnent and
even nore of any future treatnent wth nouse
. nmonocl onal  anti bodies, but also in an increased risk
Periphgral 4laignea &xihs bagiipsaviilablip € kerdeh foletangs fars iapti @utopeactive cells
escapegtégghsrglﬁsib%(%its Ptﬁeé:H%ngsrﬁ)f f {E)llJ rpdezo%gurantﬁtltr)t%ggﬁ% 81:9 ogﬁlgt% keeping

mmnantydeenn
autoref &R 10h oﬁedﬁ)ﬂhﬁcﬁrgfmﬂﬁﬁmhs ixaloraoé (defhy), patibBdrald@l@ioRian@ active
the antigen-binding specificity, onto the framework
Supprgsggi-ons (FRs) of a human i munogl obul i n nol ecul e. The
ai m of humani zation is to obtain a reconbinant 8
anti body having the same antigen-binding properties as
T regtlherymoeite (Trogoconnaly atsbi dxsipyated Osuphessor téies"CaR part of active

uences. were _derived, and far_ |ess |nnunogen|c
SUPPIERSIFHR AR RHRBCaelETahes B FAEla g EIREURIRD Ay phBaser et al, J
u n r
e S B e 1B g 1O Hhomo et
, J. pmopept. i 184: GonzHatl (HPIMet Wolérfort hee aépémnfunmtytEy 5Huf30 (1995);

Takah%rhf’?tb%z bl ToadTah L4 SRR sl i 1351440
(2000)PRREH Bal. b%}@i@»@ed hey: @bsrmtmo@)omﬁ g@ﬁertlhﬁega&tdrg@%ém inhibit

t he antlbody anti gen conpl ex, because t hey
the actjvafipy apdier fuRetiqnoglf Bhﬁmﬁ t5pe b{TItI:DF@déJFté[Z efiessort deds.rDysregulation

0 M08t GASES it
R R ST s e
Allan ¢t@$] Ghuasndlr Emlé\helm%@%@o@@dghd‘v@éh tphﬁhuhHB‘BfImmunol 18: 423-
correspondi ng. FR residues. Since the nunber of
449 (209 Splomos ¢t pbslnymvaitirst438 H48 240/ Paleaguetis £8 ipby nmpnol. Rev.
)r prevent anti-nouse reactions, the issue is to
]82'1§é?ﬁ?06§% whi ch amino acid residue(s) are critical for
retaining the antigen-binding properties. Various

Several{EPgn o] HEUTY docefls ArG e PaTE R AL K BRI s consists of
two ke?rsﬁyée@se nIRRERArs Tg'@§' EbeTHPALTY arfaepe?tghér‘ragg rflﬁlcpd 71 and

first stéps of humani zation, u
Th3 Tyegs.i Emthm’mmeaNIﬁEltgi)@m@/ ang”* a"ﬁr@ghéave Phars dedcobed igilmenans and

rodentFGePAR B hnd” Gl iviotitah el BT b "

Previ ously the humani zati on of nouse B-F5 has been
attenpted, and success has been achi eved in producing
Thymusndeired, deeepeats (@ﬁéraélt/ neccuingr €Pé1GI Tregharh BwF@)am regulatory

cells 1nv81\\/f|65] g.rét‘?llgg;'g a%e]l ;If ?b%taggﬁt% %%%é%f%%?&ﬁl r%]rllq rﬁﬁ Hi é%n in order to

mamtamntrmbmd:yhcaﬁ&ﬁﬂas{s hireae ipeepheBy, Find regulste MptoYmARn{thJanll @athogenic
been found to be useful 1 n treating rheunatoid

immung ggSRPRSEF-s. Thi s pat ent application discloses
conpositions for parenteral adm nistration, of from
0.1-10 ng, preferably from1-5 ny. Dosage regi nes

The essentiildeayeds af eatanlly otouanien6id ADAE Tregs stay dose and a 5
ng every second day dose for rheumatoid arthritis
patients over a period of 10 days. The study was al so

) ARSShd bed T By MY heleaRStiRte Rh0% JrPe@PheARIBACE cARd
poster presented at the EULAR conference, June 2005.

i)  Teyynatesity inbeathyhmast r eat nent of 11 patients suffering
fromrheumatoid arthritis with 5 intravenous i nfusions
of 5 ng BT061 every other day with 9 concomtant
treatment with 150 ng Dicl ophenac (W jdenes et al.
Abstract and poster, EULAR conference, June 2005). The
anti body described in this study is not disclosed to
be suitable for use in | ower doses, and it is stil
desirable to find treatnments at | ower doses so as to
treat a greater nunber of patlents FBV|ng regard to
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Figure 13 shows a kinetic of CD4 cell counts (cells
per mM of plasma) in volunteers treated with a single
waumenrmmeous dose of BTO61. Mean val ues of 3 PEI/ERIWH052809
per dose group are shown. tted lines indicate the
upper limt of normal (ULN)” and the lower |imt of
normal (LLN) both cal cul ated based on the CD4 cel
... counts neasured in 15 healthy subjects as the nmean
i) pther gse g@laﬂr@ﬂé\/ ph@rsct(:r@zednbm the) cambined grprassiord el itlat oA . receptor

(conE Y o RIS, PRI, B PS98 BRBLGR 893 ICRADS, pa

ummcﬁmﬂﬁn@apaﬁmPhe photographs are of the same patient who
was a menber of dose group Il. The photograph shown in
part A was taken prior to treatnment. The photograph

mhe B YRESK ReIRRGLeEn, 38 iR L aPT Rt o

immuneelsfitiest fudemith cwmhl G Cadlls tihidt averavilépeted o0 GBOST dells CD4'CD25

thritis t| as described in_Exanmpl e 5.
feconsi“?“gﬁ?f{ é“@ho‘ﬁ& fOPc N&HUSo PrEpRaPgsalic @HEOA@@”&F %é‘taﬁ%“nt%wh as
gastritfs! Q@Mﬁsd&%ﬁu@rm&ym&% S09ply ﬁt T, @mﬁém J16821512-1218
mg and 25 nmg subcut aneous TO61 ac i eving at ast an
(1998)ACR20 response Six patients in each group received
the anti body dose while two received a placebo. Figure
16A and 16B provide results fromthe clinical trial

Incluswhtd"f thé @WC@2@+ anbgef id te MaAkikRE Spré’\/%ngetﬁg ro'nQ#Q)f ItRese diseases
Figure 16A shows a bar chart of the number

npl e 5.
(Sakagobhit Graded TPoUROS 16511 Kt L ORI LT e eotdaie giusug) Cha"CD25"

cells ag%rﬁgtlc%rggx?- I%g t‘%%lﬁﬁlu"“tn%e lésalquT 66€]|11'1 shg)I tjlgl%e%{grglapﬁlgwrg)%els of
autoinnii@ifyt e.gs anmoaaaendr @idRitisSi propatiti€ nfoﬁphdiltﬁacgloﬁfeﬁﬂ@nephnns
.. received the,antibodé dose ile two received
epidimytig @ap ghyiditipecatyd Anaeoratd hywmestgayr @@tﬂrfr@df} gyt pfger birth
(d3Tx)C|0'r nfnﬁ%!ng{a'idr?l vaélh d{sge?sg n’ﬁefug‘%;dj bg{ é%%g it E&ﬁ) Yice with
CD45R)Bh1ghl dCuatER s rjﬁrcam?t[edtﬁln(sltmtl% of antl-@’JDQSr ﬁﬁﬂb@ﬂﬁ @ vivo in mice

gure 17 d one non-responder (Figure 17B) from
also mfih@w@aﬁé %ﬂf%%fl]%lﬁﬂl%@%%ﬂéﬁegroup In the Figures
"Pat's GA" and "Phy's GA" refer to the patient's

gl obal assessnent and physician's gl obal assessnent,
The disespryatfitheinyportihes Qfdhmramlptﬁorphrqgnlatcefexﬁ3 frombhee CD4*CD25"

t_of 18A
T regfiy ) Rufne BeqrdoRr e AU For eyl T yndrome
(1mmuﬁ@@§éi@ﬁ1wt1@naﬁdl?éﬂdbbﬁndbﬁﬂﬂyeéﬁt&oﬁz&hﬂ eman-naked ilh&XAMR), @ severe

Fi gures show the nunber of tender joints in
mﬂammatorje dtsgasErsemnlam@ tilatzmnrgn Suibre defimens is ¥k ENFSouggulatory cells

(Ei 18A {ron:t ubgut aneous .dose
(scurfy s%l%%r?ic_gr glul’% \gtélons in u?xeﬁ‘? 90,&0\2‘% Gds f9 r% oAt Zatlfoarl?eiji\gFen an
autmmfrﬁﬁb”ahﬁnaﬂrmﬁdélh ﬁl(ﬁﬂsé Régddtodyr Tadellw &dil b hus! @hdimmune disease
arthritis patients as described in Exanple 5. The

(Sakagpely gf @ls Jdmanohd Saukipdrl16f (1¥KRder joints in patients
fromthe 50 ng subcut aneous dose group (Figure 19A)
and fromthe 6.25 ng intravenous dose group (Figure

The phhfBceufi¢alimehafismhafrsgtlheralli ghisdnhoofullyhdeqro CNdEPDR fie Tregs

inhibit Eggr%?q%%lemgntge%as%gmgi EF&&X{( g_(:%)vath)_rh l{esqgggge’@)slgg_lso %ésli’ated by a
cell coﬁtﬁ& &ﬂ%&%@é@nm th%) rehﬂlrésha%tldﬁﬁingtff @h4idrersh ievsre?file TCR

rmof B-F Figure 21 shows t
but Tr@Su @mehshqw at prellfemtwpetpspodee gpqu ditde sctofatip rar rsedeer'FEn with

sl LSRR My MR LRI R0 IS e

the design of the humani sed form of B-F5; The
invention will now be described in nore detail. The
agents that are suitable for use in the present

i nvention are those which are capabl e of activating
CD4+CD25+ regul atory T cells. The agent may be a
polypeptide a proteln or an antlbody Vhere the agent



DI VMIQSPDSLAVSLGERATI NCRASKSVSTSGYSYI YW QQ
KPGQPPKWYLASI LESGVPDRFSGSGSGIDFTLTI SSLQAEDVAVYYCQHSREL
WOEXMIABNGTKVEI K (SEQ I D NO 2). Derivatives oOPCT/EP209/052809

anti body are also suitable for use in the present

i nvention. Derivatives include those with V domains

defi ned by pol ypepti de sequences having at | east 80%

preferably at |east 90% nost preferably at |east 95%
stimulstediubercae icdmmtﬁenytovﬂuppreﬁ@ anRnigen-ihdepenSei@ rhadnkiChe 2esponse of

th whi.ch .
oD+ detels i Pt P PingfleS i HisEl i i SpogieB  xpansion.
(CDRs) of the nnuse B-F5 mAb, and retain the ability

of hB-F5 to activate CD4+ CD25+ regul ato T cells.
There Trreaddiféenel dptadndiesngCbRssupprassas acheity/pl 5&%1 C/Q2aoffaﬁgﬁsvamaﬂy

oF n di can
aso iy SR ELEU0 3R o 1D B0LLPAC TR g 10
(2002} Mkaxdﬁralwtal shimsdpaMeadal 94 apfeaat(zo(bne)) S]ﬂﬁcﬂuﬁttﬁ.‘dria}/ significance of
and/or affinity of binding. Generally,
TGT-Basseietion s usteernaie swRportad émlileoﬁn%ﬁ&th@rT%Eﬁpdqf@@éﬂ gice develop

autoinf IR £ARS L haf ﬁﬂllnﬁ trg &? of ﬁ%ﬁt hl'i‘ﬂh B{tﬁ)%dﬁp Y @GFtdqéb?o ates in
constant region can el ected constant ~donal ne
vivo prevemiampf ahsemohity mrrunkeginoéauidlummg actlmltyj it P4 'gm cellg@n some
I gD, 1gA and I gE, and any isotype, including IgQd,
Hmdd?gCQ | gG3 and | g&4. Preferred constant regions are
sel ected anong constant domains of 1gG in particular
gd@ . The present invention also includes any fragnent
Wlthmothet GB4hE F8l anbsebet! 9eaetr 2 deorievdiffenest tipes exdfcetls rmth slippgessive
is conprises in particular

funct1q£1a18ay &)élg IWQﬁ%a%rf ucEQ/ Qi:]rdexgg ]1? 1 gxog&nous antigen (called
adapup@ by Ml B te;gmae&goﬂlcems e py 10PMBENatety the) Belth@d TRS cells.

of the L chain of a BT061 anti bo may be fused with a

These pad] tynescanpetri ta e distinggsirable from (ddhSDRAt Treggibesedam their cytokine
producl‘?lg %ofH es I%Io"vy}%'%ﬁ'tﬁ% rélgtriontsgls eltlwége% %%Lﬁligfxe%ég ?}%Igg % Erbc":fear and

arns o
the modepfenten sedivedamid. gnal peptide all owi ng the
secretion of the protein can al so be added. 19 The
i nvention al so nmakes use of expression cassettes
Trl cel’l@ We?é fhdﬁcéaolg}y ﬂ%‘%{l@\% %tgﬁulgt?o @IS’PéRq qh@ﬁf%\{&ﬁla it N9ERAd were

ppropriate control sequences al
shown ne gm[rﬂy downaégulits immns mspmtsemma&hﬂpﬁodaﬂsinaif hogh femela of IL-10
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i nventi on. These reconbi nant DNA constructs can be
obt ai ned and i ntroduced in host.cells by t he .
Th3 celle(idektrfodrn tevéddl qb EéEoéfter et abliveay bf &)Wgeahplrogmmmgh amounts

of TGPe-g %IPE %%rﬁ%ﬂ% ?Igpwﬂa o%@ ?19 Aﬁ Ca}ng olga \é/a%? t%ﬁlgt]:) be aq?e‘?ltfactor for

the diffePot@iRtiboBf ThiS eblwy, 1ﬂ1@§1{tra§19t|o| Tr1 WellH (Thdnhet of I SeTBMRId65017237-1240
the present invention can be prokaryotic or eukaryotic

(1999)kel I s. Anong suitable eukaryotic cells, one will
mention, by way of exanple, plant ceIIs, cells of
yeasts such as Saccharomyces, cells of insects such as
SuppreEBi@S opided, fumtloﬁp@dmﬁgfrﬁnumdpp‘fmml dragd Issa pringdipaAsherapeutic
La, CHO 3T3, Cl127, BHK, COS, etc. The constructlon
strategbfhaé by e @ﬁd vacsesally oelaeat AuioBmPRg, diseaseh Horyer figse drugs

;
induce &l %ﬂgxr Jﬁﬁltélggﬁl[pgiegg&g Pu&ﬁ% J[ehggﬁ%?r gﬁe{ﬂgﬂg{? Tlﬁlttlﬁg in 1nh1b1t10n of
not only iz~ Heloon fid it dviody ofithe dmimunt hyestanmbehalso nsed@ronbe Aastﬁt @una@phence

turing a host cont ai ni ng an expressi on
severalf égf gi‘ Ps?aﬁgefénﬁ ErE‘fget%lcﬁ% M3y Q&Gtience encodi ng
said antlbody, under conditions suitable for the
expression thereof, and recovering said antibody from
the host cell culture. Construction of humani zed B-F5
Desi gn of humani zed B-F5 VHand VK regi ons DNA
sequences encodi ng nouse B-F5 VH and VK regions are
respectlvely shomn in Figure 3 and Flgure 4 and under

- PN 1 I R Il r— - AN~ 1 N R I/ ™ 7~ o



10-20 37 10 H37V/L4AM 4 10-20 37 10 Fromthe results
shown in Table A it appears that the 37th residue of
waeweiiewd i s critical to maintain CD4 bindi ng BCI/ERI009/052809

of hB-F5 because the CD4 binhding activity is

several -fold reduced by conversion of 37Leu to 37Val .

On the contrary, the 4th residue of VK is found to be

not so inmportant for the CD4 binding activity. As the
Agents interd¢ringaivittli F fell émootiob etrevitena8idtie maamthy3 Ava Laddus\Adtéisimune
. not clearly denonstrated by nol ecul ar nodeling, the
diseaseperi ority of H37L to H37V in CD4 binding activity

was unexpected. H37L/L4L and H37L/L4M were chosen for

eval uation. Investigation of the in vitro biologica
The appedckiof ueisg egertis mmng eldh@agtatihe of regulatarp Théedls doyi thakherapy of

huna zed B-

aucoinfftar" U aor TR Pp o mpGBatt P AR Ge ki e ot ion of

Tregs PaftRsTOR Usfigdhé Y@shididdati/dBEMVhkdedy @K B Albtdaddwib 8 623l, N Engl.
were also tested. 22 ConA (2.5 pg/n1 3 days) or PPD

J Med. 1% gPen 3:3R7GHYSP6) 9t via the exeriteulaprmmale@ieCD28 using the

supera?@gﬁgcnas’ngg@@Z g\gﬁ@%@r’fdﬁgg ijI Iﬁg% F { %b?ﬁaélet@ rd%i)%gﬁ 81‘}@ ulg,tory T cell

populdtiBa 553le10315 cthaoctarvahtedngl Tndeilb Iahd Tondystensiu Ciﬁdhctlon and release of
proliferation, but the activities varied from anti body
excessivg U0 ey Peniaflamuates cainkanes tiocluding FNAL JONF-ubli-hend 1L-2,

resultlgd thengl I%&ﬁfy g)lcu%a{ yﬁ%‘? ! I‘ellé% ?)E%fé&gg Ig@_ygg in humans

(Sunthbralihgdint exch] RRBnighdddet] 20008 ¢ ’QB@S(UO)WIOIISKZES)ef fectively
(as high as 70% i nhibition) than nB-F5. [gGl type
seened to be nore effective than 1g& type of which

SEelE Rt . _ -
After fiEEOR] el b e ey RSl B8 EADS, pif patiens
develop geGZytoyble reieabi3 Biphdrdiuke awidh HBgh /lévels hAduabwoatcrddie faasrealpha,
mterlelge][l :25 :a{1 acg-%}/%fggorh@g}%qgrgfslg %{5%13_1@ hgﬁgégr? :;t;gq\/@rculanon of kidney
transplR§tOtecpfn@d. | Qbr¥BERicdSet§ A1 | TG splaRkAkd-419800 Bhr-27(4 606-8). Thi
ra I (LRIl o 1 Qesplamgsny % H8R0%D. This
results Qorshagem Hygraphetieffindsac ywhioh lithis ihe mefuim:esbm Iﬂmglan‘albody in the
trea %@ tVIt%Wﬁnd .he snaller nunber of nouse am no aci ds,
reatmenys of Fytoy ﬂﬁhlﬁﬁg thosen for further eval uation, and
is this antibody which is named BT061 and is
ed to denonstrate the present invention in the

Treatm@hwﬁl)ll @stOEﬁl S\Ppai el 519 mEjof WI ldat(Pdring @oitd2id paniglogram of
body v%q%pg?e%? den!’? %gﬂ%a{a}gn@%t%)gn%%%(a{ Qm?ﬂ %{morge% {feﬁﬁlre within 90

minutek ﬁﬁtaﬂﬁebcﬁﬁlng raesmglehﬁfaabdqus dagadf e AIGN N¢82 (NGtldmalingam et al, N
tients benefiting from/l ower

i a
EhglJ@6§E§0m§§@h7é§§ﬂghi%“ﬁﬁ@lude all patients because of a
| oner | evel of side effects but especially individuals
who do not tolerate doses as disclosed in WD
It is gQREAly0B32e than @D¢ Asedistplishe pajes gatt innwéiting rand| maintaining

ot B GOl it Bar PO RABHSEORO i AL AGHOT ded o & s st

molecu‘I@%d'aﬁé N aﬁlfcﬁl‘ﬁPtdn‘ﬁme ahRss, &0 iAUhRALNIPHREsiVE SBR]R. Although
wherein t humani sed anti body capabl e of acti vati ng

numero@@@hmgngtudlgg gcbrgﬁrme;l the peﬂentyil inaeestivbliethés appreesh, they also raised

several 15 d,FSUF.F g?r;%n &dﬁﬁg?f#ﬂlsnte %rd%rg %‘%ﬁg&q?p‘{] Cogn}glfee:]t % e2for use in
routine ¥ARh] fr&ctice. Mg/ M . 23 The invention further prOV|des
use of a humani zed anti-CD4 anti body or fragnment or
derivative thereof in the manufacture of a nedi canent
ef fective agai nst an autoi mune di sease, wherein the
humani sed anti body is capable of activating CD4+CD25+
regulatory T cells, and wherein the nedi canent is
adm nistered to a subject in a single dose or a
plurality of doses in an anount of the antibody of
fron10 2 to 30 g per dose The present |nvent|on also

o, .

. o " o



The length of treatnent is not especially limted, and
typically in treatnent of autoimune di seases, the
W e@atumemi proceeds indefinitely, or until synpCDEB2089/¢52809

reduced to a manageable level for the patient.
Generally the dose is admnistered to the subject for
at least 1 nonth. The invention also provides a kit
for a use as defined above, wherein the kit conprises

Severa ¢iffareat imteyhapfisomedi ecivanior dd¥age'ssflove diepm Imcmme@hmcluding (D

antaeidy Sp i B IRBRGE Sy Pad Bl en &5 Bl Shiine: & co4
receptdt %ﬁﬂ%ﬁnoﬁ\'fﬂsc&bt&ﬁﬁﬁ&dbﬁ QAMIICES R Wl RUFH&Y bXjedion of CD4, (3)

Eharnaceutlcal 63?08|t|0n as defined above to a
partialssigpading. thiugh the 6\4deagepter in thet #hsencefoft F eall rreesptasferens-linking

which%uh f)@?& u%k qgg cgﬁ] a&f‘vg I?ﬁ Qr?cp trllﬁge 6P§fels e } gi)cHat?thc death, (4)

Fc-mdembdc aﬁmptenmmépesla&t apyta@enrity ce:pa@} rOfntioklydapdnagnt cellular
CD4+CD25+ requl atory T cells, and wherein the

cytotopisiy dAMSHE) feadingrie 14 &r el deplativn. ash(Dotimuation efrisgwatory T
as descri bed above. WD 2009/ 121690PCT/ EP2009/ 052809

26 CGenerally the pharmaceutical conposition and

medi caments used according to the present invention

Severd] 0T B BT GESGRGE doF dELRaC Pegp SR P egopmtnt (Sehulze-
Koop§ &%wnﬁmb&n%t %tﬁl{)%%@lﬂédlpb% Meds6h Qfséls’J R}ydaﬁlaéol 29(2): 220-9

di abetes, inf | seases,
(2002)1i Gwase, alalklmunmﬂxl@yt Wﬂ@)odllﬁ9é6 (a()@(bi ﬂi‘]tmzyk mﬂdsﬂnkm bhnmun.

o002 hRE T U RoR oy Rt P TR0 T AR AP M Mourad et a1,

TransplaRasdd e Rtd30041r @oase ke %ﬁ@se&cﬁwé%maﬁ)l 139(11): 1433-9 (2003);
graft-versus-host or host - ver sus- gr af t reactions, or

Jabad(getnzér, dl Imongyeh 1t5<8|(k9r 8%@3 (5T smainy anpméﬁfe@éd:eaﬂgel@twn with
t ut0| sSori asj..s

only §%¥?§¥€gmisdg%3h eml uﬂ@é%ses gggrla ﬁgwpggle ERX:I
TNX;QB,nDaqugs,OKjbmgAsufferer s skin. The Psoriasis Area

and Severity Index (PAST) score is commonly used to

eval uate and record the | evel of psoriasis exhibited

y r; gﬁﬁh Jol % t t
Clinicd) re?}'lgg nsé& i 1?Ea)§1t01 it Ff@%@%e&ﬁcoﬁ%}ﬁ%s @gh d@elgé 3%%%{?3%2)@ (CB;NIentlonal
CD4" Hh@bl]bcﬂil;ccﬂja rf deesigr efinfianoiatieneathey Ran aretion 4vitho@P4™ T cells in

periphesgf Pgwfit 5 gorg*al)ﬁﬁ%gtegeuvgg é\ﬁ@%\%@&&é\ﬁ%@ﬁ@g&émg 1040 mg in

single %y %{Lﬁml@’%‘&&és ptéBlab1yBin: thE %Eescﬁolrd-m Iﬁ% $4 8Hgle orBRGRPRECyCles

upper extremties, trunk | ower
have t@ ht nmqh tD |aeblev;®clrre@@ beaefit éSdppteeK(q)qmtee hly, JIRheupGtol 3R/ (11): 2065-

76 (1RG, Sarde AT BT, AR AT D562 Bl ot BF o RiBmatoloey
39(10)+ 1|1£19 46 1?121()0‘&) ¢h8y @ B, Rifeumatol &) A1:1142-0148 BD02); Ko et al., Eur
El+ I/ + INA/ PAST score ran?es from

Resplrd ?&CI)ASS%%@ Obk Skovreths Aeh Bgrmat@si?&(lbbh #33-2 (38 uritzkes
fi 42 repr n sQrj;a i
et al. 3 G 1R AR AT 4B e o TS YRGBy 1S Wl gy
(2003)g.onposi tion of the present invention is capable of
treating psoriasis by providing at least a 40 % and
preferably at least a 50 % inprovenent in the PAST
t fent c
The BRIy ERR I apPhERE0 R3MY, BO6 1hp E iR dutoimmune
diseas@f f ect s may be seen at | east 56 days after
admnistration, nore preferably at |east 75 days after
adm nistration. In particular, these effects can be
seen in at |least 80% of patients treated. In a further
enbodi nent of this aspect of the invention the
phar maceuti cal conposition is to be adm ni stered
i ntravenously, subcutaneously or intranmuscularly in
the dosages specified herein. In particular, where the
dose 'S to be adn1n|stered |ntravenously |t IS

o a — -

cells.
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The resulting CD4+CD25+ T cells were 95-98% pure.
Unt ouched CD4+CD25" T cells were isolated by negative
waetoea2icdin from PBMC by depl eting CD3, CD19, QOBSGEP2009/052809

CD14, CD235a, CD25 and CDA5R0 expressing cells with
Dynabeads. The purification schenme is shown in Figure
2. Co-culture assay To evaluate the influence of
anti-CD4 mAb on the function of human CD25+ Tregs,

A smfl} esmbgzr dispatignisdwitlyveverCpRBiasiFriaye baerr treafod sutht e ggurine B-F5

enei.c el | -.depl eted P
antibefly ol SR TR S s v ORGP LR ST M dfird pprmatol 1996: 6
141-6parRITedeset of aldiTfAre nend DrRhato COH 7P 58Brg)ef |y, 1x105
freshly i sol ated CD25+ Tregs were |ncubated wi th 3x105
irradi ated (50 Gy) syngeneic PBMC in the presence of
' f O = ' ' Q. .
I helf itk BR8Pl SRhefiin iplddBhq LOMERL LN caiy
dose (beBtHﬁ%dﬁluh(ttuméﬁzaanﬂ sipmifidahte imaproosmara Y Wisidéngienad J7Rhbumatol;
ter. Different anti-CD4 mAbs at concentrations from
2ﬂ3)é4%ﬁ6bﬂ8?&h to 50 p,g/nml were tested in this assay.
CD8+ T cells were isolated using CD8- M crobeads The
results are set out in Figure 7. Results BT061
In muﬂtdme sdaisisl MBndattemss, supprEsgive effectsi wereyotiserved exj'sr ianl0 days
se-de manner. ultin nhi bi t
treating G FRUT SHACT BRTG HT fBedaE daT PR h Ve Telap et the b
mont@dsﬂﬂie?ép?s(R%g@?@' JTAﬁ‘Q)%nMYBh C(t'(6§“771€9@ | ]}993)" M iRNiThr @@:’E‘s were

I'n particular, the results confirmthat there
observied by ivintiach ehal ofMelh Schrd (487421 8996f CD8+ T cel | s at
concentrations as low as | Ong/ nl corresponding to | ow
dose application in patients of 30 |lig. EXAMPLE 3 -

In sevédel CYoR@E diskdsa] n®bighBTieed: imprdi@inegivas Ybseh et @a@dngs ie@ewmg B-
severe chronic psoriasis (results shown in Figures

F5 fort oeamspeutive dryssord fapn-Delcambrerst glir A§mentalhearga E}lerrHKS) 721-7,
1996)ablllty of hB-F5 BTO061 to treat an autoi mmune di sease

i's being tested on 56 patients suffering from noderate

to severe chronic psoriasis. The trial conprises a

singl e dose escal.atjon study to assess the safet

In preéffemil%@ BiogriE- pecctiony itTies iSRRG g Bt ot hisayaila éﬂﬂsér“éas not
sufficigst th AbRWE usd B ;Erg AL EBf a°11 F fictige gDérﬁﬁlQ:t %?Vl%hsglantatlon,
0se groups, eac %roup conp I sing eight 1ndividual
27,62 ES s d 986 0ups (dose groups | to V) are to receive
the anti body or placebo by intravenous adm nistration
and two dose groups (dose groups VI and VII) are to
Anothéle&i%{)vﬁﬁckt dan&apy ReBYmekocRinal Slbholied iS HRGH PR e Shese antibodies
adm ni stration.” Two patients in each dose group
are genetady \obtaingdl fiombmousghédlls, anteprorpkd aitimogsextegrompesninsthe human

remp1eln§st ﬂ‘ggsgl}soi gg't ]ieg‘ﬁl selﬁea lgsese lﬁlsegc%f %}Qrea%ment agc(f %gengmgxl‘]epof any

future BTR&thent Rwill0 S8013E Qﬂ@ﬁooﬂdna’[ antbédies, s D&t i@ ninS 1rfc%21§¢d\/ gisk of
2.5 nmg, 5 ng, 10 ng, or 20 ny of BTO61 respectively.

anaphylgxigose groups VI and VI1 where the administration is
subcut aneous, the six patients receive 12.5 ng or 25
ng of BTO061, respectively. For intravenous

This deiviatk sid, at pancipleebamtdidwldyy the asebbdhirsadizedbatibodiess ebtained by

in the forearn1v in accordi.n dlcall accep
graftingthe éﬁapléglenﬁaﬁtbt';%elﬁ?l%é et b TS G Grp s SR gl antbody,
e I | U el 0
wh1chatgeEr§1|uO§%1 ﬁigv%}t%gn %ét?ilnggg sﬁecﬁﬁ! ‘t%ro 3?% %eaﬁg&%zﬁﬂkug%}ons (FRs) of a
humarn( Enmseeoglolsulii hoiece. ITrhesram uf ha@ani@etomaisy jo oBaoh adssenbinant
of the antibody is diluted with a 0.9% sodi um chl ori de
injection (B. Braun Mel sungen AG Cernmany) up to a
total volune of 20 m. For subcutaneous adm nistration
the antibody is to be adm nistered as a single
subcut aneous i njection. The sanme procedure applies for
the placebo. The | evel of psoriasis exhibited by each
patient is recorded using the Psoriasis Area and
Severlty Index (PAST) score. As descrlbed above hi gher

A~ o I I L T e 1
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In some cases, substituting CDRs from the mouse antibody for the human CDRs in human
frameworks is sufficient to transfer the antigen-binding properties (including not only the
specificity, but also the affinity for antigen). However, in many antibodies, some FR residues
are important for antigen binding, because they directly contact the antigen in the antibody-
antigen complex, or because they influence the conformation of CDRs and thus their antigen

binding performance.

Thus, in most cases it is also necessary to substitute one or several framework residues from
the mouse antibody for the human corresponding FR residues. Since the number of
substituted residues must be as small as possible in order to prevent anti-mouse reactions, the
issue is to determine which amino acid residue(s) are critical for retaining the antigen-binding
properties. Various methods have been proposed for predicting the more appropriate sites for
substitution. Although they provide general principles that may be of some help in the first
steps of humanization, the final result varies from an antibody to another. Thus, for a given

antibody, it is very difficult to foretell which substitutions will provide the desired result.

Previously the humanization of mouse B-F5 has been attempted, and success has been
achieved in producing humanized B-F5 (hereinafter referred to as hB-F5) having similar CD4

binding properties to the parent mouse B-FS5.

Thus, in WO 2004/083247, the humanised antibody BT061 (humanised B-FS5, or simply
hB-F5) has been found to be useful in treating rheumatoid arthritis. This patent application
discloses compositions for parenteral administration, 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



en 36 TABLE D3 - PAST scores for the patients in
dose group IV (10.0 ng intravenous dose) over course
w@toovnembo sa, 1 5 0.) ti) e,9 r..4 C73 (1) 'BCI/EPI0N9/052809

10 17) 5 1° .C12121" 1 rd-630 | P-? 1755 r: 4 37

Further, the PAST scores against tine for individua

patients are shown in graph formin Figures 8A to 8H

and in Figures 9A to 9H The graphs shown in Figures
concogyitaniotrédimertp mehe ht0 RASDiglopange f(Bijdents entl, Abemctiaaé poster,

oup | I e graphs shown in Figures 9A to 9H

EUI%&Q%F@@S%F*@K@%OQ ores for patients fromdose group II.

As can be seen fromthe results shown in Tables C and

75% of al| the patients fromdose group | and dose
The argib@db describerbin thisstusiris pefstisplasad in ba witableifer 1FSA$Tlower doses, and
nent. over
it is stglC ﬁ?ﬂr%% l[ova d f’iléatllngr?ﬁ bt lgwé}o (r#gslegy%%sstg trefltta %rﬁateT IauIBl%er of patients.
noted that 25% of the patients in dose group I and

dose group | T received, a placebo In fact, in both
Having 6%%%3 sahoFePHIOT Efeitgaen aiff f dhe Resgenitiny@iion tgduzmt patients
[
b e Ry TS St thi0e6E AR E By, 1n
particidamliteis an aﬂmyoﬂ-}tﬁc: ptdse. inpattioartd fiddi amtonInhme [ﬂ)eatments that may be
i Furt her the therapeutic effect is |ong- Igﬁting
applied JLlgV&F d9%e LuPa SIS ISELET MRV HESTRERGTEIRDM ©F BrFgHEs who are
mﬁabQQbﬂgmﬁ%Qﬂnkﬂt&ﬁay patlents at the end of the tria
days after admnistration. Patients in dose group
III al so show an inprovenent in their PAST score, Mﬁth
t of e atlent sho ater than
Accorfibdlyo e e AN e 8h aFNifrsch PhiRelu i o Bhop i 6 Heuting an
automﬁlli\ﬁié B8%ed 6631’115}‘1/5@1{?51bh@xﬁﬁa@éutic’éﬁﬁb&@ﬁiable"&?ﬁé&eind dnhfent capable
rovement was not as significant as that seen in
of actlbaitrigéﬁ@é’#@lp%?ﬁ tragiatqyy dugells. whereiggbe conpesitiomTisyipibe idministered
toa suBJ%SﬁF\é%sgoiltB% (ij?r%ﬁl @’fz n% t% 3%%1' body. Sore efficacy
I'S al'so Sseeén 1n M's “of ‘dose group IV. In
particul ar patlents 1 4, 5 and 8 in this dose group

(as.shown in Table D3) show a cl ear |nprovenent in
The inygRtiqn m@?f Bryyigss 2 aharﬁv@e@WC@Ih?@np<§lt1omnfor degafipg an autoimmune
t
isasE QRSO B BELURINS 0lep SR S5 0BG b Bl g avaing
CD4+@B % rqgnkaﬁ&yrﬁ“rrtells rwiRASh tl&rcmllmupdsmos fxotarbei admimibileszdEo a sWect in
d Zgggllzl 90 EP% 09/,052809 38 TABLE E - Sunmary of
a dose ppingagentdy 6%5%8 s Ito Ill * per dose group: 75%
of patients received BT061, 25% of patients received
pl acebo Figures 14 A and 14 B provide photographic
Still fuetheldtéﬁ cevepfion hrovidep aqvhemmrautnqal cdnepdSéwel fonfre@mgramawtcsmmune
ore.and 1
diseaseifore g pEUBREHIEEE PR bol GHHe o o sRiaesofils of Sfvarine
CD4+@ID25H re F@laﬂﬂmeﬁﬁ e @R theFdoBipositidA i o PRI hiBEredas® subject in
area of psoriasis 28 days after adm nistration. The
a dose gf hg ggett fompt év&dfbme/kare marked on Figure 14 B with
bl ack boxes. Fromthese results it can clearly be seen
that BTO61 provides effective treatnent of noderate
In addifua, Sky @raeathimphorP Peovidsi § phuaimacaitidal &odPseitias dodrising a
as 0.5nmg. Further, the single dose provides, a
Phafmﬁcﬁ‘étf“égﬁu%‘iCEPté'PlFeE%mﬁh|36‘?1 ah rAZeRt [cAPable f eﬁctsvaseng oCD4+CD25+
@gﬁ{\/P t
regulattgﬂ | er al\ggsﬁ)?it%é%]t‘ﬂ%scapat I ng dods-ggé’%cfem%% 1(yf(i?§§u 0 %g/ml to 150
mg/ml.shown in Figures 10 to 13) A study was conducted to
nmonitor the safety and tolerability of BTO61 using
escal ati ng doses of the antibody in healthy male and
femal e vol unteers between the ages of >18 to < 75
years. Thirty volunteers received BT061 by intravenous
admnistration in 10 dosage groups, with 3 volunteers
per group. Further, 15 volunteers received BT061 by
subcut aneous adm nistration in 5 dosage groups al so
with 3 volunteers per group. The adn1n|strat|on of

NN S A - o, ~ N



Vol unme of Vol ume of BT061-12.5 ng j BT061-25 ng 0.4 mL
0.8 mM 0.8 mM Volune of BT061-50 ng 0.8 mM nm + 0.2
wWore009/12400 The vol unteers were assessed over a PEFERPWOYH52809
3 nonths after the |nject|98 For subcut aneous
appl i cation plasma sanpl es were taken before
admnistration and at 3, 6, 12, 24, 36, 48, 56, 72,
88, 96, 120, 144 and 168 hours after adm nistration
In a prafedredasptayofbe ifFentiomthe agen cushapplizedantiafiD4 phtisidg or fragment
d sanplgs re taken before adm nistration and at 30
orderiyp{if\8geoh 2 3, 6, 12, 24, 36, 48, 72, 96, 120, 144
and 168 hours after administration. The plasma sanpl es
wer e anal yzed using standard ELI SA net hodol ogy to
In par@@tlﬁbthesm@ylp@ loraveddsanse g thementr@ﬁevéabowyftmmerremufacture of a

I TNE- a d
medlcg"ﬁgqtyf%re greét Cg alflu %mrnéunael'\!%%éa gf}v‘%egb }ffs?g%{] éstégl"%eap%mlmstered to a

subjectit Hxsks a@ﬂeﬁﬂddvubﬁyé ametifivention A& ptHvRick A8 aBeHHae de@hed above for
CD4+ | hocytes Results It was found that
use inj the trpEran o AHpinEMae diKasuYheswedc Agerloisdo rgadisinistered to a
smnaﬂﬁﬂﬁ(ﬁéﬁydﬁﬁkha59¢ erated. Cytokine levels Induction of
Ine release 1's a common i nmedi ate conplication

occurring wth the use of T cell interacting
TG OKT3, CAMPATH 1

..therapeutic. antibqdies, such A
It will 3 GPRIGHI Fis S 3eo EDAOTHEBS RS ATVI8? 1A Sty found that
low dc;gﬁgés' @fqﬁ@%tlbﬁ}eB?M@ipgﬁ)Weﬁaéffékﬂvé B gt%: RiflOHRRAh of naturally
fever, headacheés and 'imting gastrol ntestina P
occurrmgmegldsmast Toredls (SD4ECBRF ettegs)cpoviding @diniivd cliyicakéfftet at far

lower Q(EBT, ﬁ)@g no&%%%e%ﬁcg% t b&%lfzh as n S(ilﬂ@ aén 5}2@%'062/0&?247 Further

the in@MtbR ﬁﬁ@msﬁ@)rﬂmgne S aﬁatn eheNWEmARIEL ran%o@;n d[é?@mt higd not
anti-inflammatory agent ibuprofen. Wth the use of

substarmqﬁg mQﬁgxﬂqﬁmgb 1nopB)duceralease nepropsilepeetory cytokines, as compared
o o TSR L300y TSR, B R ooy

does n@tl daﬁseCaadubsta@umoﬁghbﬁn agplétacyt A -NlyyhphBcytes.
i mrunosuppressed patients. 41 Al though hunmani zed

FcR- non- bi ndi ng CD3- speC|f|c nonocl onal anti bodi es
y . .
mhe cd DB O8RSOV S LREELOR | g o
concen@ativbitiiat rleduwed)mpadﬁi & fkecws donckintadoly Hosdvkr, preferably, the
activation and/ or actjvation of Fc receptor

concengRppre 8k gepecel 1szr%1t%¥ ngi tpi30gpe/ad <8, 0ddocléivpaieanl, and more
t n ec t] uch a
prefereflyf Rolye 1380 PR aGE A RERAL VAT LB, B CuRSurtig of me
agent 15 @@wtx%at@pyp b8P ShEF Pﬁepé/ﬁlllz%' B/l 1 1288ahY 280 LAkl B@@Qé/ml 1
cyt oki ne rel ease generall connected to cytokin
H%hnldéﬁ@m@@dﬁﬂgﬁmﬁﬂeﬂfects In the present study it mas
surprisingly found that cytokine induction observed in
heal thy volunteers after intravenous or subcutaneous

The doRpR i/@l@hieoag)pﬁfed BJ Q6du % WSREPBE Bhpotivh aGhot EGRGIaRPimited,

as conpared to anti - ant | bodi es. g% t oki ne i nducti on
providegethat #ldelivers ¢ losis exerali dpsagn cpmagicd go dosaage alrersvekrown, and is
et (AL BLEARS s R85P) Mol PoPRATHIEN! Y By n

treatme@iebof inditenals twing donnoablersid dasesidodls@ssed TReWted0e4Y083247. In
eﬁgaconcentratlons for the cytoklnes observed at any
particulay, 18 pUICARUANONHAL Ahorecht withiarthaderear Selraies 6 bayaiFdtin rder to
are shown in
mwvukgpgﬁﬁége%g§agdgﬁgmﬂgﬁgﬂﬁggfggngg%ﬁﬁﬁg%%%ntratlon for
each cytokine is calculated as follows: The nedi an of
t he hi ghest cytokine concentrati ons observed after
adm ni stration of the antibody. Figure 10 A and B show
the TNFa and IL-6 rel ease observed in healthy
vol unteers after intravenous or subcutaneous
adm ni stration of BTO61 in conparison to those
released after adn1n|strat|on of antl-CDG nonoclona

. — ] @ ewmpe—\7 A I T Y
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The dosage volume will vary depending on the method of administration. Parenteral
administration is preferred. Examples of parenteral administration are intramuscular
administration, intravenous administration or subcutaneous administration. Where the
composition is to be administered by intravenous infusion the dosage volume may be from
0.1 or 0.5 ml up to 500 ml, preferably between 15 and 25 ml, and typically about 20 ml.
Where the composition is to be administered by subcutaneous or intramuscular injection, the
dosage volume may be between 0.1 to 3 ml, preferably between 0.5 and 1.5 ml, and typically

about 1 ml.

However, in some embodiments the composition may be provided in concentrated form and
diluted to the strength required for the individuals concerned. Preferably, in these situations
the composition is provided in relatively small volumes of about 1, 2, 3, 4 or 5 ml. In
alternative embodiments, the composition is provided at the required strength and dosage
volume described above (i.e. ready for administration). In one specific embodiment the
pharmaceutical compositions for subcutaneous administration are provided in a ready for
administration form which does not require dilution so that they can be easily administered

by non-medical personnel.

As has already been mentioned, previously it was not known that agents capable of treating
autoimmune disease could be administered in the low dosages that are envisaged by the
present invention. Whilst known doses of agents capable of treating autoimmune disease are
effective in some individuals or disease types, the realisation that it may be effective already
in much lower doses has opened up the way for more effective treatment of some

autoimmune diseases and classes of patients.

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.
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Figure 2 shows the purification scheme of CD4+CD25+ regulatory T cells and CD4+CD25-

effector cells by combined positive and negative selection steps;

Figure 3 shows the nucleotide sequence encoding the mouse B-F5 Vy region (SEQ ID No:
5);

Figure 4 shows the nucleotide sequence encoding the mouse B-F5 Vi region (SEQ ID No: 6);

Figure 5 shows the nucleotide sequence (SEQ ID No: 3) of a fragment of the plasmid
encoding the Vy region of humanized BF-5. The sequence encoding the V region is
underlined and the corresponding polypeptide sequence (SEQ ID No: 17) is indicated below

the nucleotide sequence;

Figure 6 shows the nucleotide sequence (SEQ ID No: 4) of a fragment of the plasmid
encoding the Vg regions of humanized BF-5. The sequence encoding the V region is
underlined and the corresponding polypeptide sequence (SEQ ID No: 2) is indicated below

the nucleotide sequence;

Figure 7 shows data from freshly isolated CD25 Tregs (donor-A) and CD8'T cells (donor-B)
cultured in the presence of irradiated PBMC (donor-A) in the presence/absence of different
anti-CD4 mAb. Proliferation of alloreactive CD8'T cells was determined after 4 days of
culture by adding 37 kBq/well *H-Tdr. Mean values of cpm (triplicates) are shown.

Figure 8 parts A to H provide graphs showing data from the clinical trials with psoriasis
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.
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Figures 10A and 10B respectively show the TFNa and IL-6 release observed in a clinical trial
with BT061 (single intravenous infusion or subcutaneous injection) in healthy volunteers in
comparison to the levels reported with the anti-CD3 monoclonal antibodies. Dose levels and
time to recovery are included in the figures. Results for TRX4 indicated in Figures as “2)”
reported in Keymeulen et al., 2005 N. Engl. J. Med. Type 1 Diabetes patients. Results for
Teplizumab indicated in Figures as “3)” reported in Herold et al., 2002 N. Engl. J. Med. Type
I Diabetes patients. Normal values indicated in Figures as “4)” reported in Straub et al., 2007,
Athr. & Rheumat. “*)” represents a single dose, “**)” represents a cumulative dose injected

until peak concentration was reached.

Figure 11 shows IL-2 and IFN-y plasma levels after administration of a single intravenous or
subcutaneous dose of BT061 in healthy volunteers. ULN = upper limit of normal (calculated
based on cytokine levels measured in 39 healthy subjects; ULN = mean value + 2 x standard

deviation).

Figure 12 shows a kinetic of CD4 cell counts (cells per ml of plasma) in volunteers treated
with a single intravenous dose of BT061. Mean values of 3 patients per dose group are
shown. Dotted lines indicate the upper limit of normal (ULN) and the lower limit of normal

(LLN).

Figure 13 shows a kinetic of CD4 cell counts (cells per ml of plasma) in volunteers treated
with a single subcutaneous dose of BT061. Mean values of 3 patients per dose group are
shown. Dotted lines indicate the upper limit of normal (ULN) and the lower limit of normal
(LLN) both calculated based on the CD4 cell counts measured in 15 healthy subjects as the

mean predose value plus (or minus) 2 x standard deviation.

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.
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Figure 15 provides results from the clinical trial with rheumatoid arthritis patients as
described in Example 5. The figure shows a bar chart of the percentage of patients from the
dose groups receiving 1.25 mg. 6.25 mg, 12.5 mg and 25 mg subcutaneous BT061 achieving
at least an ACR20 response. Six patients in each group received the antibody dose while two

received a placebo.

Figure 16A and 16B provide results from the clinical trial with rheumatoid arthritis patients
as described in Example 5. Figure 16A shows a bar chart of the number of tender joints for
patients from the dose group receiving 25 mg subcutaneous BT061. Figure 16B shows a bar
chart of the number of swollen joints in patients from the same dose group. Six patients in

each group received the antibody dose while two received a placebo.

Figure 17A and 17 B provide results from the clinical trial with rheumatoid arthritis patients
as described in Example 5. The Figures show the changes of individual parameters (in %) for
one responder (Figure 17A) and one non-responder (Figure 17B) from the 25 mg
subcutaneous dose group. In the Figures “Pat’s GA” and “Phy’s GA” refer to the patient’s
global assessment and physician’s global assessment, respectively. The term “PA of pain”

refers to the patient’s assessment of pain.

Figure 18A and 18B provide further results from the clinical trial with rheumatoid arthritis
patients as described in Example 5. The Figures show the number of tender 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).
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Figure 21 shows the alignment of the polypeptide sequences of murine B-F5 V4 (SEQ ID No:
7), M26 (SEQ ID Nos: 13, 14, 15 and 16), H37L (SEQ ID No: 1), and H37V (SEQ ID No:
17) in the design of the humanised form of B-F5;

The invention will now be described in more detail.

The agents that are suitable for use in the present invention are those which are capable of
activating CD4+CD25+ regulatory T cells. The agent may be a polypeptide, a protein or an
antibody. Where the agent is an antibody it may be a monoclonal antibody. Preferably the
antibody is a monoclonal anti-CD4 antibody. The antibody may also preferably be an IgGl
antibody and may be an unmodified IgG1 antibody.

In a preferred aspect of the invention the agent does not cause a substantial increase in the
level of pro-inflammatory cytokines in the subject’s blood plasma after administration as
compared to the levels seen after administration of anti-CD3 antibodies. In particular, the
levels of IFN-y, TNF-a, IL-6 and/or IL-2 after administration of the agent are not
substantially raised compared to plasma levels measured in healthy subjects (see Table Al).
Specifically, if the ULN for a specific cytokine given in Table Al is taken as X then 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 completion of administration.

It is possible that in autoimmune patients, cytokine levels prior to administration of the agent
are already higher than those observed in healthy subjects (ULN given in Table A1) e.g. due
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.
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Cytokine ULN (pg/mL)
-2 19.4

IL-6 44
TNF-alpha 2.8
IFN-gamma 3.8

Table Al: Cytokine levels measured in plasma of healthy volunteers. The ULN (upper limit
of normal) is calculated based on mean values measured in 39 individual subjects + 2 x

standard deviation,

In a further preferred aspect of the invention the agent does not cause a substantial long-
lasting decrease in the cell count of CD4+ lymphocytes in the subject’s blood plasma.
Specifically, within the period of 72 to 96 hours after administration the cell count of CD4+
lymphocytes in the subject’s blood plasma may be above 250 cells/ul (or at least 250
cells/pl).

Preferably the cytokine and CD4+ lymphocyte effects described above are seen in at least
80% of patients treated.

To prevent negative impact on the immune system, e.g. a decrease in the lymphocyte cell
count or induction of cytokine release, it is known in the art to utilise antibodies (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.
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Accordingly, in a preferred aspect of the invention the agent is an unmodified IgG1 antibody,
i.e. an antibody which does not include an Fc mutation, and has not been subject to
deglycosylation, glycomodification or glycoengineering to reduce Fc receptor interactions, or

a fragment or a derivative thereof.

The antibodies which are most suitable for use in the present invention are humanized
anti-CD4 antibodies, or fragments or derivatives thereof, which are capable of activating
CD4+CD25+ regulatory T cells. Examples of antibodies which are capable of activating
CD4+CD25+ regulatory T cells are discussed in Becker et al., (European Journal of
Immunology (2007), Vol. 37: pages 1217-1223).

Generally the antibody used in the invention comprises one or more variable domains which
are capable binding to CD4. The antibody may comprise a human constant region (Fc). This
constant region can be selected among constant domains from any class of immunoglobulins,
including IgM, IgG, IgD, IgA and IgE, and any isotype, including IgGl, IgG2, IgG3 and
IgG4. Preferred constant regions are selected among constant domains of IgG, in particular

TgGl.

The present invention also includes any fragment of the antibody comprising the V regions

thereof, This comprises in particular Fab, Fab', F(ab)", Fv and scFv fragments.

In a particularly preferred aspect of the present invention the antibody is a humanized anti-
CD4 antibody or fragment or derivative thereof derived from the mouse 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)
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Derivatives of this antibody are also suitable for use in the present invention. Derivatives
include those with V domains defined by polypeptide sequences having at least 80%,
preferably at least 90%, most preferably at least 95% sequence identity with SEQ ID NO: 1
or SEQ ID NO: 2.

Particularly preferred antibodies are those which comprise the complementarity-determining
regions (CDRs) of the mouse B-F5 mAb, and retain the ability of hB-F5 to activate CD4+
CD25+ regulatory T cells. The location of the CDRs within the Vi and Vg domains is shown
in Figures 20 and 21. Such antibodies can optionally have variations in the sequence of the

CDRs that do not substantially affect the specificity and/or affinity of binding.

Generally, the hB-F5 antibody used in the invention further comprises a human constant
region (Fc). As indicated above, this constant region can be selected among constant domains
from any class of immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and any isotype,
including IgGl, 1gG2, IgG3 and IgG4. Preferred constant regions are selected among constant
domains of IgG, in particular IgGl.

The present invention also includes any fragment of the hB-F5 antibody or derivative thereof
comprising the V regions thereof. This comprises in particular Fab, Fab', F(ab)";, 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.
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The invention also makes use of expression cassettes wherein a polynucleotide as described
above is linked to appropriate control sequences allowing the regulation of its transcription
and translation in a chosen host cell, and recombinant vectors comprising a polynucleotide or

an expression cassette of the invention.

These recombinant DNA constructs can be obtained and introduced in host cells by the well-

known techniques of recombinant DNA and genetic engineering.

The invention also makes use of a host cell, transformed by a polynucleotide of the invention.
Useful host-cells within the framework of the present invention can be prokaryotic or
eukaryotic cells. Among suitable eukaryotic cells, one will mention, by way of example,
plant cells, cells of yeasts such as Saccharomyces, cells of insects such as Drosophila, or

Spodoptera, and mammal cells such as HeLL.a, CHO, 3T3, C127, BHK, COS, etc.

The construction of expression vectors used in the invention, and the transformation of host-

cells can be made by the standard techniques of molecular 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.
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Two types of Vg differing between them in that the 4™ residue was Leucine or Methionine
were constructed and designated as L4L and L4M. Two types of VH differing between them
in that the 37" amino acid residue was Leucine or Valine, were constructed and designated as
H37L and H37V. The alignment of the polypeptide sequences of B-F5, FK-001, L4L, and
L4M is shown in Figure 20. The alignment of the polypeptide sequences of B-F5, M26,
H37L, and H37V is shown in Figure 21. The FR residues previously reported to be important
for the packing of CDRs (Chothia et al., Nature 342(1989), 877; Foote et al., J. Mol. Biol,,
224(1992), 487) are boxed.

By combining these Vi and Vi, 4 versions of V regions were designed.

Expression of humanized B-F5

The subsequent steps for production of humanized B-F5 were the same as those disclosed in

US Patent 5,886,152 for humanized B-B10.

Briefly, expression plasmids for the H chain (Vyx humanized region fused to the constant
region of a human y-1 chain (TAKAHASHI et al., Cell, 29 (1982), 671-679)) and the L chain
(VK humanized region fused to the constant region of FK-001 K chain) of humanized B-F5
were constructed separately. In these plasmids, the expression of humanized B-F5 is driven
by the promotet/enhancer of the gene of human monoclonal IgM, FK-001. Figure 5 and 6
respectively show the fragments of the plasmids encoding the VH and Vg regions of
humanized BF-5. The sequences encoding the V region are underlined and the corresponding
polypeptide sequences are indicated underneath the nucleotide sequence. Both plasmids and
pSV2neo were simultaneously introduced into mouse myeloma Sp2/0 (ATCC CRL-1581)

using Lipofectin™. Transfectomas producing human IgG were selected by ELISA, using an

anti-human IgG (y chain) antibody and an anti-human Ig 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
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measuring, by means of competitive ELISA, their inhibitory activities against the binding of
biotinylated mB-F5 to soluble CD4 coated on microtiter plates. Incubation, time is 2 hours

for 37°C and overnight for 4°C.

The relative binding activities of hB-F>5s (binding activity of mB-F5 was taken as 100%) are

shown in Table A below:

Table A
IAntibody Temp (°C) Relative binding activity
(% of mB-F5)

H37L/L4L 4 80

37 30
H37L/LAM 4 80

37 30
H37V/LAL 4 10-20

37 10
H37V/LAM 4 10-20

37 10

From the results shown in Table A, it appears that the 37th residue of Leucine, is critical to
maintain CD4 binding activity of hB-F5 because the CD4 binding activity is several-fold
reduced by conversion of 3TLeu to *’Val. On the contrary, the 4th residue of V is found to
be not so important for the CD4 binding activity. As the structural difference between Leu
and *"Val of Vy is not clearly demonstrated by molecular modeling, the superiority of H37L

to H37V in CD4 binding activity was unexpected.
H37L/L4L and H37L/L4M were chosen for evaluation.

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
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Considering the efficacy of the in vifro biological activity and the smaller number of mouse
amino acids, H37L/L4M IgG1 was chosen for further evaluation, and it is this antibody
which is named BT061 and is employed to demonstrate the present invention in the Examples

provided in this application.
Compositions and uses

As has been mentioned, the pharmaceutical composition and medicaments used in the present
invention are preferably capable of treating an autoimmune disease in patients benefiting
from lower doses. Such patients include all patients because of a lower level of side effects

but especially individuals who do not tolerate doses as disclosed in WO 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.
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The invention further 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 is capable of activating CD4+CD25+ regulatory T
cells, and wherein the medicament is administered to a subject in a single dose or a plurality

of doses in an amount of the antibody of from 0.2 to 30 mg per dose.

The present invention also provides 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 0.2 mg to 30 mg, 0.2 to 20 mg per dose, 0.3 mg to 7.5
mg, 0.3 to 5 mg per dose or preferably 0.3 to 1 mg per dose. Most preferably the range of

milligrams per dose extends between 0.3 mg to 0.9 mg, or 0.3 to 0.99 mg.

In one aspect of the invention the subject is to receive a plurality of doses. In these situations
it is suitable that dosage over a period of 10 days is between 0.2 to less than 25 mg, more
preferably between 0.2 and 20 mg and most preferably between 0.2 to less than 10 mg.
Further, the dosage over a period of 5 days should be between 0.2 to less than 15 mg,
preferably between 0.2 and 12 mg, and more preferably between 0.2 to less than 5 mg.

In this aspect of the invention it is 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)
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DuBois and DuBois formula: BSA (m2) = 0.20247 x Height(m)*"* x Weight(kg)"**’

(DuBois D; DuBois EF: A formula to estimate the approximate surface area if height

and weight be known. Arch Int Med 1916 17:863-71.
Haycock formula: BSA (m?) = 0.024265 x Height(cm)***** x Weight(kg)"**"*

(Haycock G.B., Schwartz G.J.,Wisotsky D.H. Geometric method for measuring body
surface area: A height weight formula validated in infants, children and adults. The

Journal of Pediatrics 1978 93:1:62-66)
Gehan and George formula: BSA (m?) = 0.0235 x Height(cm)™*#*¢ x Weight(kg)™*'**

(Gehan EA, George SL, Estimation of human body surface area from height and
weight. Cancer Chemother Rep 1970 54:225-35)

Boyd formula: BSA (m?) = 0.0003207 x Height(cm)o‘3 X Weight(grams)(0'7285 - (0.0188x
LOG(grams) )

According to the invention the dose of the agent to the subject is from 0.10 to 20 mg/m” body
surface area of the patient, preferably from 0.12 to 15 mg/m?, more preferably 0.20 to 10
mg/m” and most preferably 0.30 to 0.50 mg/m?.

Further the dose can be calculated based on the body weight of the subject. According to the
invention the dose of the agent to the subject is from 1 to 500 ug/kg, preferably 2 to 400
ng/kg, more preferably 2 to 250 ug/kg and most preferably 2.5 to 20 ug/kg.

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
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preferably between 0.5 to 20 mg/m?, or between 2.5 to 500 pg/kg more preferably between
20 to 500 pg/kg.

The frequency of administration is not especially limited, provided that it does not interfere
with the effectiveness of the treatment. In the invention, it is preferred that the plurality of
doses are administered on at least the following bases: daily, every other day, weekly, every 4
weeks, every 6 weeks, every 12 weeks, every 24 weeks, every calendar month, every 6
calendar months or yearly. Thus, the doses may be separated by at least one day, or
alternatively by at least one week, or by at least one month or by at least 3 months or by at
least 6 months or by at least one year (meaning that the doses are taken every day or every
week, or every month or every 6 months or every year). In a further alternative the plurality

of doses are taken from every 1 to 31 days, or every 1-12 months.

The length of treatment is not especially limited, and typically in treatment of autoimmune
diseases, the treatment proceeds indefinitely, or until symptoms are reduced to a manageable

level for the patient. Generally the dose is administered to the subject for at least 1 month.

The invention also provides a kit for a use as defined above, wherein the kit comprises a
plurality of medicament dosages for simultaneous, sequential or separate administration to a

subject.

It also provides 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
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Generally the pharmaceutical composition and medicaments used according to the present
invention are for treating an autoimmune disease. Preferably the autoimmune disease is
selected from psoriasis, rheumatoid arthritis, multiple sclerosis, type-1 diabetes,
inflammatory bowel diseases, Crohn's disease, autoimmune thyreoditis, autoimmune
myasthenia gravis, systemic lupus erythematosus, ulcerative colitis, atopic dermatitis,
myocarditis and transplantation-related diseases such as graft-versus-host or host-versus-graft

reactions, or general organ tolerance issues.
In a preferred aspect of the invention the autoimmune disease is psoriasis.

Psoriasis is a disorder which causes psoriatic lesions or plaques on the sufferer’s skin.

The Psoriasis Area and Severity Index (PASI) score is commonly used to evaluate and record
the level of psoriasis exhibited by sufferers. PASI scoring involves the assessment of
erythema (E), infiltration (I), and desquamation (D), and body surface area involvement
(A) over 4 body regions (head (h), trunk (t), upper (u) and lower (1) extremities). Table B

below shows how the scoring system works.

TABLE B — PASI scoring system

Degree of severity Value given 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:
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PASI = 0.1(Es + Ir + Dp)Aj + 0.2(E, + L, + DA, + 0.3(E, + I+ D)A, + 0.4 (B, + I, + D)A,

PASI score ranges from 0-72. A score of 0 means no psoriasis, while a score of 72 represents

the most severe psoriasis.

In a preferred embodiment of this aspect the pharmaceutical composition of the present
invention is capable of treating psoriasis by providing at least a 40 %, and preferably at least
a 50 %, improvement in the PASI score of the patient. Preferably the subject has a PASI
score of at least 10 prior to treatment. These effects may be seen at least 56 days after
administration, more preferably at least 75 days after administration. In particular, these

effects can be seen in at least 80% of patients treated.

In a further embodiment of this aspect of the invention the pharmaceutical composition is to
be administered intravenously, subcutaneously or intramuscularly in the dosages specified
herein. In particular, where the dose is to be administered intravenously it is preferred that the
dose is between 0.2 mg to 7.5 mg, more preferably between 0.3 to 5 mg. Where the patient is
to receive a plurality of doses the dosage over a period of 10 days is preferably between 0.2
to less than 10 mg. Alternatively, where the dose is to be administered subcutaneously or
intramuscularly it is preferred that the dose is between 0.2 mg to 30 mg, more preferably
between 5 mg to 30 mg. Where the patient is to receive a plurality of doses the dosage over a

period of 10 days is preferably between 0.2 to less than 25 mg.

In a further aspect of the present invention the pharmaceutical compositions are for treating

rheumatoid 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
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remaining ACR core set measures: patient and physician global assessments, pain, disability,

and an acute phase reactant, such as C-reactive protein (CRP).

In particular, the pharmaceutical compositions for treating rheumatoid arthritis are preferably
to be administered intravenously, subcutaneously or intramuscularly in the dosages specified

herein.

Present treatment of arthritis includes first line drugs for controlling pain and inflammation
classified as non-steroidal anti-inflammatory drugs (NSAIDs), e.g., aspirin, ibuprofen,
naproxen, etc. Secondary treatment of arthritis includes corticosteroids (e.g. prednisone and
dexamethasone), slow acting antirheumatic drugs (SAARDs) or disease-modifying anti-
rheumatic drugs (DMARD:s), e.g., methotrexate, penicillinamine, cyclophosphamide, gold

salts, azothipoprine, leflunomide, etc.

Corticosteroids, the synthetic versions of the body's cortisone hormone, are used to inhibit

RA progression (e.g. prednisone and dexamethasone).

Another group of drugs called biological-response modifiers (BRMs) has also been
developed for treatment of RA including antagonists to TNF-alpha (adalimumab, infliximab,
etanercept) which work through binding to its receptor or directly binding to the TNF-alpha

protein.

In one embodiment of this aspect of the invention the compositions are to 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.



S1 SVDtr; 71- 2ul or 689 LLI 89Z 17SE 66Z 8Z

EZE 6EZ 2797 17S LOE E6Z 86Z 80E Z-17E O0-17E
WG2000$d6901117Z TZ9 00S 17176 L8S 96S 68S PEOEPI0AY052809

18S 8LL EOM ZSL 89L 1758 I ES ISS | CS 17 |

1117 769 S ES

EXAMPLES

EXAMPLE 1 - Binding of BT061 to primary human peripheral lymphocytes (results shown
in Figure 1)

Method

Human PBMCs 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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The resulting CD4"CD25" T cells were 95-98% pure. Untouched CD4"CD25™ T cells were
isolated by negative selection from PBMC by depleting CD8, CD19, CD56, CD14, CD235a,
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 conditions of the trial are as follows:

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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Dose Group I

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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Further, the PASI scores against time for individual patients are shown in graph form in
Figures 8A to 8H and in Figures 9A to 9H. The graphs shown in Figures 8A to 8H represent
PASI scores for patients from dose group I, while the graphs shown in Figures 9A to 9H

represent PASI scores for patients from dose group II.

As can be seen from the results shown in Tables C and D, 75% of all the patients from dose
group 1 and dose group II show a clear improvement in their PASI scores, i.e. at least a 40%
improvement over the baseline value, after a single dose. It should be noted that 25% of the

patients in dose group I and dose group II received a placebo.

In fact, in both dose groups 50% of the patients showed at least 50% improvement in their
PASI scores, with one patient in dose group II showing an 88% improvement in the PASI
score at day 56, (i.e. patient 3 in Table D). Furthermore, the therapeutic effect is long-lasting
even at these low doses, with the improvements still being seen in many patients at the end of

the trial, 75 days after administration.

Patients in dose group III also show an improvement in their PASI score, with six out of eight
patients showing a greater than 20% improvement and two of those six showing a greater
than 30% improvement after treatment. However, the improvement was not as significant as
that seen in patients from dose group I and dose group II which received a lower dose of the
antibody. Some efficacy is also seen in the patients of dose group IV. In particular patients 1,
4, 5 and 8 in this dose group (as shown in Table D3) show a clear improvement in their PASI

scores, although this is limited in comparison to patients of dose groups I to IIL.

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

score is shown in Table E.
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TABLE E — Summary of results from Dose Groups I to III

Dose group I* | Dose group II* | Dose group III*
0.5 mg BT061 | 2.5 mg BT061 | 5.0 mg BT061
Improvement >| 6/8 patients 6/8 patients 1/8 patients
40%
Improvement >| 4/8 patients 5/8 patients 0/8 patients
50%
Improvement > | 1/8 patients 2/8 patients 0/8 patients
60%
Improvement > | 0/8 patients 1/8 patients 0/8 patients
75%

* per dose group: 75% of patients received BT061, 25% of patients received placebo

Figures 14 A and 14 B provide photographic evidence of the improvement in the level of
psoriasis before and after treatment. Figure 14 A shows an area of psoriasis on the skin of a
patient in dose group II prior to administration. Figure 14 B shows the same area of psoriasis

28 days after administration. The areas of improvement are marked on Figure 14 B with

black boxes.

From these results it can clearly be seen that BT061 provides effective treatment of moderate
and severe chronic psoriasis even with a dose as low as 0.5mg. Further, the single dose

provides a therapeutic effect which can still be seen six to eight weeks afterwards.

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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TABLE F — Intravenous 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
3.5ug 0.28 ul — —
20 ng 1.6 pl — —
100 pg 8 ul — —
500 pug 40 ul — —
2.5 mg 0.2 ml — —
Smg 0.4 ml - -
10 mg 0.8 ml - e
20 mg — 0.8 ml —
40 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 volunteers were assessed over a period of 3 months after the injection.

For subcutaneous application plasma samples were taken before administration and at 3, 6,

12, 24, 36, 48, 56, 72, 88, 96, 120, 144 and 168 hours after administration and on day 75.

For intravenous application, plasma samples were taken before administration and at 30

minutes, 1, 2, 3, 6, 12, 24, 36, 48, 72, 96, 120, 144 and 168 hours after administration.

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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Although humanized FcR-non-binding CD3-specific monoclonal antibodies that are presently
used in the clinic for the treatment of autoimmune disease (Teplizumab and TRX4) exhibit
reduced side effects induced by T-cell activation and/or by activation of Fc¢ receptor
expressing cells after the first dose, as compared with FcR-binding CD3-specific antibodies
such as OKT3, some degree of T-cell activation and activation of Fc receptor expressing cells
is still observed that leads to cytokine release generally connected to cytokine dependent side

effects.

In the present study it was surprisingly found that cytokine induction observed in healthy
volunteers after intravenous or subcutaneous application of BT061 was comparably low and
transient as compared to anti-CD3 antibodies. Cytokine induction generally increased with
increasing dosage. However, even at the highest doses of 40 to 60 mg cytokine induction is

much lower than that seen with other T cell interacting monoclonal antibodies.

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.



- 4 207 tender 17 28 28 11 9 15 17 14 18 22 swoll en
11 12 13 7 10 11 8 10 11 10 208 tender 13 12 9 8 9 11
waeos/12164® swollen 10 10 9 9 10 10 9 - - 8 PCT/EP2009/052809

42

In comparison to Teplizumab and TRX4 (results taken from Herold et al., 2002, New Engl. J.
Med, and Keymeulen et al., 2005 New Engl. J. Med, respectively) BT061 induced only
marginal and transient cytokine release. TNF-o and IL-6 levels were slightly increased.
Figure 10 A and B shows that the median peak values of IL-6 and TNFa cytokine levels
detected in plasma after application of BT061 (40 and 60 mg) are lower than those seen after
treatment with the CD3 specific therapeutic antibodies Teplizumab and TRX4.

Further, in contrast to the anti-CD3 mAbs, BT061 did not lead to substantially increased
levels of IFN-y and IL-2 (Figure 11) as was reported for the application of TRX4 (Keymeulen
et al., 2005 N. Engl. J. Med. Type 1 Diabetes patients).

CD4+ lymphocytes
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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TABLE J CD4+ cell counts in individual healthy volunteers after 2.5 mg to 20 mg
intravenous administration of BT061

TIME DOSE
2.5mg 5 mg 5Smg 5 mg 10 mg 10 mg 10 mg 20 mg
Predose 1080 1116 623 1160 840 835 1281 700
3h 488 313 108 111 104 143 132 63
6h 514 445 164 246 122 82 120 110
12h 699 763 346 573 297 285 366 199
24h 726 617 282 539 470 496 772 351
36h 985 1102 505 721 414 985 1417 677
48h 738 807 390 687 388 794 942 493
72h 711 736 419 700 440 830 919 504
96h 680 791 395 806 516 641 918 538
120h 649 669 438 750 543 674 1002 558
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
day 21 601 811 480 514 481 654 978 618
day 28 874 681 339 602 414 755 887 496
day 42 923 843 300 694 507 614 889 639
day 56 847 450 571 551 805 1006 420
day 75 1239 365 627 685 853 1080 537
day 90 721
minimum cell
count (72 h to
day 75) 579 669 300 475 357 525 876 420
Maximum
Reduction of
CD4+ cells (%) 46.4 40.1 51.8 59.1 57.5 37.1 31.6 40.0

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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Figure 13 shows the CD4 cell counts (cells per ml plasma) in volunteers treated with the
single subcutaneous dose of BT061. As with Figure 12, 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).

TABLE K CD4+ cell counts in individual healthy velunteers after 20 mg to 60 mg
intravenous administration of BT061

TIME DOSE
20 mg 20 mg 40 mg 40 mg 40 mg 60 mg 60 mg 60 mg
Predose 843 1233 1152 789 976 900 989 2539
3h 69 186 72 137 48 63 55 71
6h 83 245 87 147 69 81 78 109
i2h 214 469 262 221 212 360 276 182
24h 266 490 208 222 292 315 285 313
36h 562 1019 489 475 707 561 569
48h 359 792 460 455 703 413 500 565
72h 392 909 591 545 625 709 688 806
96h 468 755 567 545 733 717 737 774
120h 391 795 578 517 636 718 685 646
144h 347 897 548 523 760 714 732 606
168h 331 853 630 577 720 656 822 662
day 14 334 899 683 495 675 851 546 423
day 21 396 1077 744 487 711 627 639 867
day 28 579 1030 637 458 582 466 757 1376
day 42 346 847 439 472 619 1179 814 1607
day 56 337 947 556 557 570 686 686 1298
day 75 597 824 986 440 813 648 748 1199
day 90
minimum cell
count (72 h to
day 75) 331 755 439 440 570 466 546 423
Maximum
Reduction of
CD4+ cells (%) 60.7 38.8 61.9 44.2 41.6 48.2 44.8 83.3
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Many CD4 specific monoclonal antibodies known in the art (such as those reviewed in Strand

et al., 2007) achieve immuno-suppression via CD4-positive lymphocyte depletion. The
drawback of these antibodies is that treated individuals become immuno-compromised, and

are susceptible to other infections.

In contrast this study showed that BT061 induced no massive long lasting depletion of CD4-
positive cells. However, a transient decline of CD4-positive lymphocytes was observed with
a recovery to norm values in the peripheral blood within 72 h after administration of the

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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EXAMPLE 5 —Clinical trial of BT061 in patients with rheumatoid arthritis

The ability of hB-F5 BT061 to treat theumatoid arthritis is being tested on patients suffering
from this disease. The trial comprises a multiple dose study involving 96 patients, divided
into 12 groups. In each group two patients receive a placebo while 6 patients receive BT061.

Patients are dosed once a week over a period of 6 weeks.

Patients are divided into those receiving the antibody subcutanetously and those receiving the
antibody intravenously. The subcutaneous dose groups are: 1.25 mg, 6.25 mg. 12. 5 mg, 25
mg, 50 mg, 75 mg and 100 mg. The 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 M — Tender and swollen joint counts from the 1.25 mg subcutaneous dose group.

Visits
E) [ a a
TRl 3 2 B | aF | 2B
8¢ g > — o~ Nl | o 7 7 7
£S| 2 § o | M| N N EQ)ER|ER
= = o - 3 - 8 I > 8 - 8 = =2 =
£F| 2 7 Az |dB |8z |z |8z |az | 8|8 &4
101 tender 34 34 32 - - - - - - 0
swollen | 10 10 18 - - - - - - 0
102 tender 25 26 22 16 16 24 24 30 28 29
swollen | 12 13 9 10 9 15 12 9 18 15
103 tender 11 12 12 9 8 7 7 30 28 3
swollen 7 8 8 6 6 6 6 9 18 2
104 tender 17 10 4 3 20 17 9 5 5 0
swollen 8 6 0 0 0 8 2 0 0 0
105 tender 24 23 22 23 35 32 35 32 34 33
swollen 14 14 14 17 18 18 19 19 20 20
106 tender 20 21 20 13 8 9 13 12 11 11
swollen 9 12 9 10 5 5 6 5 5 7
107 tender 14 14 11 10 16 14 14 14 11 11
swollen 8 9 8 8 5 5 5 6 6 6
108 tender 11 12 10 10 7 4 8 8 2 13
swollen 10 11 7 11 10 9 11 7 6 8

Table N - Tender and swollen joint counts from the 6.25 mg subcutaneous dose group.

Visits
)
£ - =N Q
N B 8 > S
TRl 2 ez | | aB
s2el & > — . mlaT | awn| o = = - = w0
S| 8 5 @ | me | Vg | N f2) B Bl ER
] = 59 o 8 >, @ >, O > O > - @ = > = 2 .
"®O| 3 5 c o a2 o 2 s 2 Pl T & | | =
o & B2 | A | aB | a8 |aBE | AaB | me | 2R | &A
201 tender 16 17 15 14 12 15 13 11 9 9
swollen 9 10 7 6 6 5 6 5 6 6
202 tender 14 10 10 10 8 8 8 8 9 13
swollen 10 8 6 6 4 4 4 4 4 6
203 tender 15 14 10 8 10 10 8 7 5 5
swollen 11 11 10 9 9 10 7 7 6 7
204 tender 19 22 16 0 0 10 2 10 11 0
swollen 10 10 5 0 0 4 0 0 10 0
208 tender 21 21 0 0 14 30 10 37 - 12
swollen 9 9 0 0 14 16 6 25 - 8
206 tender 16 16 15 13 13 17 19 - - 5
swollen 10 12 12 10 14 11 11 - - 4
207 tender 17 28 28 11 9 15 17 14 18 22
swollen 11 12 13 7 10 11 8 10 11 10
208 tender 13 12 9 8 9 11 10 - - 12
swollen 10 10 9 9 10 10 9 - - 8
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Table P — Tender and swollen joint counts from the 12.5 mg subcutaneous dose group.

Visits
? =~ ) =
v 2 ot = K>
oo e 8 ° 3
g3 =3 g% g3
2ol % = = cSlwT AT al | ee| i i i
SR & 51 i R R 2 2 | x| T Bl |z
£% £ 5 |z8|z8|z8|z8|z8|z8 |35 (55|35
& E|S A aB | aB | a8 | eB | a8 | AB |k |Ea | kA
301 tender 18 18 16 16 16 16 16 20 14 14
swollen 8 8 8 8 8 8 8 6 6 6
302 tender 36 36 34 35 31 - - - - 30
swollen | 20 20 19 19 17 - - - - 18
303 tender 20 19 19 16 15 14 16 18 19
swollen | 10 11 12 13 13 14 13 14 - 14
304 tender 10 10 10 10 10 10 10 10 10 8
swollen 6 6 6 6 6 6 6 6 6 4
305 tender 16 16 14 14 13 13 13 12 10 10
swollen 8 8 8 8 6 6 6 6 4 4
306 tender 27 27 18 18 12 23 28 - - 29
swollen 14 14 20 11 16 13 17 - - 24
307 tender 25 23 23 17 17 17 17 15 13 11
swollen 8 8 8 8 8 8 8 6 6 4
308 tender 20 20 18 8 8 8 8 8 8 4
swollen 12 12 8 6 6 5 6 6 6 4

Table Q - Tender and swollen joint counts from the 25 mg subcutaneous dose group.

Visits
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401 tender 16 17 19 22 13 13 12 11 9 6

swollen 10 11 8 9 12 11 8 5 8 5
402 tender 23 21 10 10 10 9 8 7 6 7

swollen 8 11 5 6 6 5 4 3 3 3
403 tender 10 10 10 8 8 10 10 7 6 8

swollen 8 8 8 6 5 5 5 5 5 5
404 tender 17 16 15 15 13 14 14 16

swollen 9 11 10 6 7 7 7 7
405 tender 10 10 8 8 8 8 8 10 - 10

swollen 6 6 4 4 4 4 4 6 - 6
406 tender 11 11 11 11 11 12 8 8 6 8

swollen 6 6 6 6 5 5 3 3 2 4
407 tender 13 20 16 18 4 2 0 4 14

swollen 7 10 6 8 0 0 0 0 8
408 tender 11 11 8 8 7 5 4 4 - 8

swollen 9 9 5 5 4 6 6 3 - 6
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swol l en joint counts fromtshe 50 ng subcut aneous dose
group. Visits Patients - 50 ng SC dose group Joints
(no.) Screen Visit Day 1

Table R — Tender and swollen joint counts from the 50 mg subcutaneous dose group.

Visits
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501 tender 10 10 12 15 12 15 16 - - 15

swollen 10 10 10 10 10 13 13 - - 13
502 tender 14 15 11 16 12 7 8

swollen 5 9 10 10 7 4 5
503 tender 13 13 11 7 7 6 6 5 5

swollen 8 8 8 6 6 3 3 2 3
504 tender 11 12 10 8 7 11 11 13

swollen 8 8 8 6 7 7 7 8

tender 12 13 8 2 1
505 swollen 7 7 5 0 0

tender 36 48 32
506 swollen 8 8 4
507 tender

swollen
508 tender

swollen

Table S - Tender and swollen joint counts from the 6.25 mg intravenous dose group.

Visits
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601 tender 23 20 24 39 33 26 31

swollen 13 15 15 25 26 20 21
602 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




Wek 1 Day 8 Week 2 Day 15 Week 3 Day 22 Week 4 Day 29
Week 5 Day 36 Week 6 Fol |l owup Day 43 Week 7 Fol | ow up
wWD0095716Yek 9 Fol |l ow-up Day 78 Week 12 501 t ePdEEP209/052809
10 12 15 12 15 16 - - 15 9aollen 10 10 10 10 10 13 13

- - 13 502 tender 14 15 11 16 12 7 8

Figure 15 shows the percentage of patients from the dose groups receiving 1.25 mg. 6.25 mg,
12.5 mg and 25 mg subcutaneous BT061 achieving at least a 20% improvement of relevant
ACR parameters over the course of the trial, and the percentage of patients achieving at least

an ACR20 response at week 7.

In particular, it can be seen that 50% of patients in the 25 mg subcutaneous dose group (i.e. 4
out of the 8 patients where 2 of the patients are 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.
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Sequence Listing
SEQUENCE LISTING

<110> Biotest AG

<120> Agent for Treating Disease
<130> 314788.w0/IND/CIS

<160> 18

<170> PatentIn version 3.3

<210> 1

<211> 124

<212> PRT

<213> Artificial Sequence

<220>

<223> V domain of H chain of humanized antibody hB-F5H37L
<400> 1

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

Gly val Ile Ser val Lys Ser Glu Asn Tyr Gly Ala Asn Tyr Ala Glu
50 55 60

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

val Tyr Leu GIn 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

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser

115 120
<210> 2
<211> 111
<212> PRT
<213> Artificial Sequence
<220> "
<223> V domain of K chain of humanized antibody hB-F5L4M
<400> 2
Asp ITe val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Page 1
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swollen 77500 506 tender 36 48
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Sequerice Listing
Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Lys Ser val Ser
20 25 30
Gly Tyr Ser Tyr Ile Tyr Trp Tyr Gln GIn Lys Pro Gly Gln
35 40 45
Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Glu Ser Gly val
50 55 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75
Ser Leu Gln Ala Glu Asp val Ala val Tyr Tyr Cys Gln His
85 90
Glu Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
100 105 110
<210> 3
<211> 550
<212> DNA
<213> Artificial Sequence
<220>
<223> Part of plasmid encoding Vv domain of H chain of
antibody hB-F5
<400> 3
gaggagctcc agacaatgtc tgtctccttc ctcatcttcc tgcccgtget
tggggtcagt gtcagggaga tgccgtattc acagcagcat tcacagactg
cactttgctg tttccttttg tctccaggtg tcctgtcaga ggaacagcett
ggggaggctt ggtgaaaccc ggaggttctc tgaggctctc ctgtgcagec
gtttcagtga ctgccggatg tactgggttc gccaggctcc agggaagggg
ttggtgtgat ttcagtcaaa tctgagaatt atggagcaaa ttatgcagag
gcagattcac tatttcaaga gatgattcaa aaaacacggt ctatctgcag
tgaagaccga agacactgcc gtttattatt gtagtgcctc ctattatagg
gggcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctcttca
gccaagcttg
<210> 4
<211> 498
<212> DNA
<213> Artificial Sequence
<220> ) )
<223> Part of plasmid encoding v domain of K chain of
antibody hB-F5
<400> 4
ggaggatcca attatctgct gacttataat actactagaa agcaaattta
ttcaattata tctgagacag cgtgtataag tttatgtata atcattgtcc

Page 2
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Thr ser

Pro Pro

Pro Asp

Ile ser

80

Ser Arg

95

Lys

humanized
gggcctccca 60
aggggtgttt 120
gtggagtctg 180
tcgggtttca 240
ctggagtgga 300
tctgtgaggg 360
atgaacagct 420
tacgacgtgg 480
ggtaagaatg 540

550

humanized
aatgacatat 60
attcctgact 120



swollen 8 8 4
508 tender
WO 2009/121690

acaggtgcct
ggcgagaggg
tatatatatt
tccatcctag
actctcacca
agggaacttc
ttaaatttta
<210> 5

<211> 372
<212> DNA
<213> Mus

<400> 5
caggaatacc

tcctgtgtca
ccagggaagg
aattatgcag
gtctatctgc
tcctattata
actgtctctg
<210> 6

<211> 383
<212> DNA
<213> Mus

<400> 6
gacattgtgc

atctcatgca

caacagatcc

ggggtccctg
cctgtggagg
acgttcggtg
atcttcccac
<210> 7

<211> 124
<212> PRT
<213> Mus

<400> 7

1

acggggacat
ccaccatcaa
ggtaccagca
aatctggggt
tcagcagcct
cgtggacgtt

agcttctt

musculus

ttgtggagac
cctcgggttt
ggctggagtg
agtctgtgag
agatgagcag
ggtacgacgt

ca

musculus

tgacacagtc
gggccagcaa
caggacagcc
gcaggttcag
aggaggatgc
gaggcaccaa

catccagtga

musculus

cgtgatgacc
ctgcagggcec
gaaaccagga
ccctgaccga
gcaggctgaa
cggccaaggg

€gggggaggc
cagtttcagt
gattggtgtg
gggcagattc
attgagagag

gggggcctgg

tccttcttec
aagtgtcagt
acccaaactc
tggcagtggg
tgcaacctat
gctggagatc

gca

507 tender

swol | en

cagtctccag
agcaaaagtg
cagcctccta
ttcagtggca
gatgtggcag
accaaggtgg

ttggtgaggc
gactgccgga
atttcagtca
actatttcaa
gaagacactg

tttgcttact

ttagttgtat
acatctggct
ctcatctatc
tctgggacag
tactgtcagc

aaacgggctg

Page 3

Sequence Listing

actccctggce
tcagtacatc
agctgctcat
gcgggtctgg
tttattactg

aaatcaaacg

ctggaaattc
tgtactggct
aatctgagaa
gagatgattc
ccacttatta

ggggccaagg

ctctggggca
acagttatat
ttgcatccat
acttcaccct
acagtaggga

atgctgcacc

swol | en
PCT/EP2009/052809

tgtgtctctg 180
tggctacagt 240
ttaccttgca 300
gacagatttc 360
tcagcacagt 420
tgagtagaat 480

498
tctgaaactc 60
tcgcecagect 120
ttatggagca 180
aaaaagcagt 240
ttgtagtgcc 300
gactctggtc 360

372
gagggccacc 60
atattggtac 120
cctagaatct 180
caacatccat 240
acttccgtgg 300
aactgtatcc 360

383

GIn Glu Tyr Leu val Glu Thr Gly Gly Gly Leu val Arg Pro Gly Asn
5 10 15



Table S - Tender and swollen joint counts fromthe
6.25 ng intravenous dose group. Visits Patients -
WG2@9/1my90 V dose group Joints (no.) Screen Vi sPCT/Ev2004052809
Week 1 Day 8 Wek 2 Day 15 Wek 3 Day 22 Wek 4 Day 29
Week 5 Day 36 Wek 6 | | ow Day43 Week 7 Fol | ow up
Day 57 V\égk 9 Fol | ow%%”f%cf ‘;gst\%ﬂék 12 601 tender 23
Ser LeuZQ/SZ%LBQeB&yEGVa'ﬂllThr geszﬁwsﬂlyl ee 58r phe ggr Asp Cys

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

Gly val Ile 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 Ser Ser
65 70 75 80

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



15 15 25 26 20 21 602 tender 41 43 33 15 12 30 17
19 14 swollen 13 12 8 10 10 6 5 5 7 603 tender 26
WQ20098218%0 24 24 swollen 10 4 8 PCT/EP2009/052809

Sequence Listing

<400> 9

Asp Ile val Met Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr ITe Asn Cys
20

<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
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Sequence Listing
<400> 14

Irp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Gly
5 10

<210> 15

<211> 32

<212> PRT

<213> Homo sapiens

<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

Page 6
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Sequence Listing

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

<210> 18

<211> 111

<212> PRT

<213> Artificial sequence

<220>

<223> V domain of K chain of humanized antibody hB-F5L4L

<400> 18
ésp Ile val Leu Thr GIn Ser Pro Asp Ser Leu Ala val
5 10

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

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

Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Glu Ser Gly
50 55 60

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

Ser Leu Gln Ala Glu Asp val Ala val Tyr Tyr Cys Gln
85 90

Glu Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu

Page 7

Ser

Ser

30

Gln

val

Thr

His

Ile
110

Leu

15

Thr

Pro

Pro

Ile

ser

95

Lys

607
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Gly

Ser

Pro

Asp

Ser

80

Arg
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w@ereanteape of patients fromthe dose groups rRBCEHERIONg052809
1.25 ng. 6.25 ng, 12.5 ny d 25 ng subcut aneous BT061
achieving at |east a 20% i nprovenent of rel evant ACR
paraneters over the course of the trial, and the
percentage of patients achieving at |east an ACR20
CLAIMSponse at week 7. In particular, it can be seen that
50% of patients in the 25 ng subcutaneous dose group
(i.e. 4 out of the 8 patients where 2 of the patients
1. ane pheeRicWitiEl oRbaseHP )02 eRhiBNeth alutdiffthe adidd% co rising a
i mprovenent of relevant ACR paraneters at week 6. Tﬁ?s
pharnfaicgiiiicaly i aveendalde deargers andit amofagette c@paphet 06 nacsivatingne@hd+CD25+

I 5 . e 8.patients achieved at | east
regulsforgl Bels Rt the ORRA RS GRS -FF BTN EL P piE i p s of e
agent ffiloan0.2 M forgormyenment of rel evant ACR paraneters at

weeks 5 and 6 (full set of data not shown). Positive
results were al so obtained by patients in other dose
gno : j 1 . b eous e
2 oro bR RR bRl oLy 2 Mo 1OSHEANE RS 28RS o e
adminBReg ar asmbjeet & at am@ek frdmh? ke2@mgt her achi eved at
| east a 70% i nprovenent of relevant ACR paraneters at
week 3 (full set of data not shown). Figure 16 A and

3. 14 Bhahewdiesu lz&‘ﬁ%(gs@t'iont Q@CORHH?QB Qind QQ%ﬁ&wgeﬁp theSURIE 68 1o be

joints exhibited by patients fromthe
admingsiigyeditoenabisst BrOGInados Gogrbiip Dgr a si x week peri od.
Several patients exhibit a reduction in the nunber of
tender and swollen joints over a period of the
4. tpephdmabeutitACcdBpdbition hQorBRE 16 e3ARNIeR AR BRL aAf is to be
_one non-responder patient fromthis dose group are
adminisksgghtoj nsubjeglineas amoanbfiem07Bto ¥ mgpect i vel y. The
responder shows a significant inprovenent in the
nunber of tender and swollen joints and in pain
5. | avphamadeutieslucdrhpusition tdretreusinB s a@bihR0e didied comprising a
swollen joints is also seen in patients fromthe other
pharmagesaiEica]lyo 3peeptable faeier 198 angpgent ompable @b BelYRsingt RP4+CD25+
¢ Lo i . c OUS
regula D IRES SSEUR Dok Bt igh e o st AR SH AHROOR ose of the
agent frmhrOaM)etnd’@sngYﬁgévogy swrfse neapd dic subjeyt. over the course
of the trial and in the weeks thereafter. These
results denonstrate the efficacy of the agent of the
6.  PASHEMackMY@NEdAPositbt f8oldiRAL B ?(Nhéﬂ%ﬁf"ﬂﬂ@tcghxgosition is to be
arthritis within the dose ranges descri bed herefn.
adminiSteerietn @essubjest inngloSEQUBNGERNL ST NG w1 10megRi ot est AG
<120> Agent for Treating D sease <130>
314788. WO JND/ C. JS <160> 18 <170> Patentln version 3.3
7. ﬂ%ﬁﬁnﬁcéﬂﬂc&%&ﬁﬂosﬁ%&cﬁﬁiﬁgﬁg EBmAY Wwhérefl @b cSBPHERGEs to be
. <220> <223> V domain of H chain of humani zed anti body
adminigRradgpig pubjeddo s dosepfthepgengfiam G20 el @Bin'ser Ay dy
Gy Leu Val Lys Pro Gy @y 151015 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Ay Phe Ser Phe Ser Asp Cys
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+



202530 Arg Met Tyr Trp Leu Arg Gn Ala Pro Ay Lys Ay
Leu u Trp Ile 354045 Gy Val Ile Ser Val Lys Ser Qu
WOAWITIIE y Ala Asn Tyr Ala A u 505560 Ser vaPCHEBRI®/ 52809
Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65707580 Val Tyr Leu G n MeP! Asn Ser Leu Lys Thr Gu
Asp Thr Ala Vval Tyr 859095 Tyr Cys Ser Ala Ser Tyr Tyr
Arg Tyr Asp val Gy Ala Trp Phe Ala 100105110 Tyr Trp
regulﬁoyy GeallsGhwherbit the@dmyakitidhis tYak a8@iniSered 1d 2188 eidd Q0% of the
1> 111 <212> PRT <213> Artificial Sequence <220>
ag@ﬁ L 19 YHHEKE of K chain of humani zed anti body
hB- F5L4M <400> 2 Asp Ile Val net Thr Gn Ser Pro Asp
Ser Leu Ala val Ser Leu Gy 151015 Sequence Listing
10. JAiphargragdugicdlhronigositida mc@;ding\r[@ clalm 9Selﬁeré4)dsh§6c5r§ll_}v@ﬁt8n is to be
. Ser rr. 202530 dy ser Tyr Ile Tyr Trp Tyr n
adml?éstﬁre&%a?’lletﬁe(@l?/a qulﬂi’f’ %%"gt gglﬁ(ﬁtg PYselkey Leu 11e Tyr
Leu Ala Ser Ile Leu Au Ser Gy val Pro Asp 505560 Arg
Phe ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
11. | erigemagmviod 38mpssition eccoGing 1l dai@ 10 Whgreinathe Abrapasdtion is to be

c n Hs 59 eu Pro Trp Thr
adm‘ﬁt%re@(y &ybﬁecgmaﬁlﬂsre ‘1?;1& et g 4t 899% £00105110
<210> 3 <211> 550 <212> DNA <213> Artificial Sequence

<220> <223> Part of plasm d encoding V domain of H
12, cHephrapcastiod spppasiden amaynm@cﬁzgmmlowbergmqhg gergpesition is to be

aimi F9BE3R SLELOEL SELLS I SALGRES S gchomiget

gggcctccca cagggaga t
acagcagcat t cacagactg aggggtgtttlZO cactttgctg

tttcecttttg tctccaggtg tcctgtcaga ggaacagctt

glAg g E 59! SOFPRsEeRt 25Tt de canyy Pagfgtingt elaim wherein the

autouﬁlﬂﬁﬂeg&:ig&ts@ls%&tcﬁ:ﬁ% pddRG9 L GRA4R agtth}lhg a}gﬁlgisle sclerosis, type-1
ctgccggatg tactgggttclgeeaggetec ag

diabetes, g gaijanyga®00 bb'gglt odigmmbest t Gagtntsaaiisdasd galgﬂaaltnhlune thyreoiditis,

autoin?rtgﬁx?et gggégextaé‘?gtﬁ g%}g etggé E}g{% ?t %glﬁlsg gt %g(r:lsplantation-related

diseasdd %ﬁ%@gﬁwsﬁgﬁﬁgﬁ%ﬂ@ram%ﬁﬁ&%e9§sh$sat tatt
gtagtgcctc ctattatagg tacgacgtgg480 gggcctggtt

tgcttactgg ggccaaggga ctctggtcac tgtctcttca
14. ggtp%%gg ctegt,‘:fca?coqmpos %te{c or%mg tg ]égllméb wherein the disease is psoriasis.

15. A pharmaceutical composition according to claim 14 wherein the composition is
capable of treating psoriasis by providing at least a 40% improvement in the Psoriasis Area

and Severity Index (PASI) score of the patient.

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.



<211> 498 <212> DNA <213> Artificial Sequence <220>
<223> Part of plasm d encoding v domain of K chain of
wherwantwed anti body hB-F5 <400> 4 ggaggat cca aPCHER10g%052809

gacttataat actactagaa agcaaaftta aatgacat at 60
ttcaattata tctgagacag cgtgtataag tttatgtata atcattgtcc
attcctgact 120 Page 2 Sequence Listing acaggtgcct
acggggacat cgtgatgacc cagtctccag actccctggc

13. t gt gpleregutcl ggoypeiyyg acadiogt waany t greaggge elaim  wherein  the
agcaaaagtg tcagtacatc tggctacagt240 tatatatatt

Conmﬁaﬁg%@ E@”&&?@L%ﬁ&&&“@@%bctccta agct gct cat
ttaccttgca300 tccatcctag aatctggggt ccctgaccga

ttcagtggca gcgggtctgg gacagatttc360 actctcacca N
19. tGAan%'Q@@QUt@@WQ@Qn@QQ@ iggdaglaim tl&t wheretp the composition is for
. . acttc t ggacgtt cqggccaa S
intrar PG 0 A SREREMG G PLRRRITh b FRREERR R aministeation.
agcttctt498 <210> 5 <211> 372 <212> DNA <213> Mis
muscul us <400> 5 caggaat acc, ttgtggagac cgggggaggc =
20. tt/’g@hﬁ@@@fameelgfg)&mg@ntaefcg@aaé@ @%@ﬂt cwbqrgmctge composition is for
. . 1. t s 8 .
t
n ravtgg%v.%%gg@%%ti%%ﬁc&clggggg)gggﬁté% %t%gg%é::vgh%g&% ?%%? gt(t) 800 ml or in a form
for dihtibh catht casagatvotugagad. 3 toei0fgalgcal80 aatt at gcag
agtctgtgag gggcagattc actatttcaa gagatgattc
aaaaagcagt 240 gtctatctgc agatgagcag attgagagag
21. 9200ReR6d&EEA d6Mpalitidn hdBtRY BEAAD 0 GhEEhHRE Bosage volume is 15

ggt'acgacgt gggggcctgg tttgcttact ggggccaagg
to 25 ga.ct ct ggt ¢360 actgtctctg ca372 <210> 6 <211> 383 <212>

DNA <213> Mus nuscul us <400> 6 gacattgtgc tgacacagtc
tccttcttcc ttagttgtat ctctggggca gagggccacc60

22. alChKungEtigH3oeRWSHBN A3 dhE g tlank aDCLRGEH tRE 88thp&itdn is for
atattggtacl20 caacagat cc caggacagcc acccaaactc

subcuganeeisadarRistatpoand daprovided ypnderdswlugg gf 6dde g ml.
gcaggttcag tggcagtggg tctgggacag acttcaccct
caacat ccat 240 cct gt ggagg aggaggat gc tgcaacct at

23. t acplgirmagutiadaghaggition actdréiagttg B 2cghéreidthg dosage volume is

0.5 ggsgl%caccaa gct ggagat ¢ aaacgggctg at gctgcacc
> 1o gt at cc360 atcttcccac catccagtga gca383 <210> 7

<211> 124 <212> PRT <213> Mus nusculus <400> 7 Gn GQu

Tyr Leu Val Au Thr Ay Ay @y Leu val Arg Pro Ay
24.  Adnphbbh kbt gemPosiBen aancding i thimg | Sevheken they sonhy@igition is for
: Ser Val Thr Ser. Qy. Phe Ser Phe Ser R cys 202530
intramis g ARSI P PPGiCe i AGES TPIeRg of 13 Gyt ot

Au Trp Ile 354045
25. A pharmaceutical composition 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.



Gy val Ile Ser Val Lys Ser Gu Asn Tyr Ay Ala Asn
Tyr Ala Qu 505560 Ser Val Arg Gy Arg Phe Thr Ile Ser
WOR@IASBIASP Ser Lys Ser Ser 65707580 Val Tyr BEUEPR009/052809

Met Ser Arg Leu Arg Gu Qu 3Asp Thr Ala Thr Tyr 859095

Tyr Cys Ser Ala Ser Tyr Tyr g Tyr Asp Val Ay Ala

Trp Phe Ala 100105110 Tyr Trp Ay Gn Ay Thr Leu Val

Thr Val Ser Ala 115120 <210> 8 <211> 111 <212> PRT

<213> nus nuscul us <400> 8 Asp Ile val Leu Thr G n Ser

28. ?[ﬁ?p}%%rga%g#w egn;égéiti%alaccge 1n!€§gclgg¥2%}gﬁgé§rﬂ%-gwér une dlsease

is pso%gg§§&1 @eﬁo;é/ﬂé tosgé adl;Mﬁnsltér@d Jee eTéR tx-W kst Gn lle Pro

Gn Pro Pro Lys Leu Led Ile Tyr Leu Ala Ser
IIe Leu A u Ser Gly VaI Pro Ay 505560 Arg Phe Ser dy

Ser €] Thr. .As
PR Rl 6 PN ORRE O SR 3 TIeHRpe 1gpmppne discas
is pso@iﬁs EAdthblidsse38 ko B SrSpRAI& Sdcd ¢ f6lirdvebkp. Thr Phe Gy
Gy @y Thr Lys Leu Gu Ile Lys 100105110 <210> 9

<211> 23 <212> PRT <213> Hono sapi ens Sequence

30 éleft Ia?x%acﬁzl}lp Qa@as Aﬁﬁtl{)}l gccéadin%tc&%@r@vﬂ%a%rtﬁgﬁqjﬁ%&lr}eedisease

is rhediBofdyatheitis a2d e dbe 524 be adrﬁmfs?ér@@omlévé@h% WA,
sapi ens <400> 10 Trp Tyr Gn Gn Lys Pro Ay Gn Pro
Pro Lys Leu Leu Ile Tyr 151015 <210> 11 <211> 32 <212>

PRI adrhaceubiRRomAPL; H7Mh A3 Rof '

pheP R RO ARRUARE ooty b1 o 7fher i 0B ling giscase
is rhedihatold athieis afsé theldose Gito bAbhdmididerdd pnodaived fauMakekBy r

Tyr Cys 202530 <210> 12 <211> 10 <212> PRT <213> Hono

sapi ens <400> 12
32. 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.

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

concentration of 0.5 mg/ml to 75 mg/ml.

34, A pharmaceutical composition according to claim 32 or 33 wherein the volume of the

composition is from 0.5 to 500 ml.

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.



Phe Gy Gn Ay Thr Lys Val Qu Ile Lys 1510 <210> 13
<211> 30 <212> PRT <213> Hono sapi ens <400> 13 d u Val
w@RwohizwIv/al Gu Ser Ay Ay Gy Leu Val Lys ProOI/&P2009/052809
Gy 151015 Ser Leu Arg Leu 6Ser Cys Ala Ala Ser Ay Phe
Thr Phe Ser 202530 <210> 14%211> 14 <212> PRT <213>
Hono sapi ens Sequence Listing <400> 14 Trp Val Arg
Gn AlaProdyLys @y Leu Qu Trp Val Gy 1510 <210>
38. 1% pRidacddtical kampbiiiorc 2dshrdibigne dapi eNswiredfid>thd Svoflifle of the
Phe Thr 1le Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr
comppgifiorgsd-1mbisivet “Asn Ser Leu Lys Thr Gu Asp Thr Ala
val Tyr Tyr Cys Thr Thr 202530 <210> 16 <211> 11 <212>
PRT <213> Hono sapiens <400> 16 Trp Ay Gn dy Thr
39. Leu pmhla&'hnichdaéorﬁmsitﬁaraci&ﬂlﬁlgqﬁ By pratedidp Ickaih2@het@ih2within the

. PRT, <213> Artlf I al Se ence <220> <223> V domai n of .
period b HMEMHFS ST ¢ bl S HOR 2 85wy g cqmpletion of

admngsﬁ’htﬁll'{hgl&el-%g a\(,‘é‘fkok%é"lnsﬁé sthpcd Mlogi X)la{s%é M"’Ilesslﬂﬁf?n a 20 fold
Gy Gy 151015 Ser Leu Arg Leu Ser Cys Al a

mcree@e yof Plede®d imhdia®ly prigro @Ymin2@26680 aad gvhivkdin ﬂfgcrcyTrqi@e\ta belected

Pro Lys Ay Leu Gu Trp Ile 354045 dvy
from@rﬁyﬂigF%?L d%é Ser Au Asn Tyr Ay Ala Asn Tyr

Ala G u 505560 Ser Val Arg Gy Arg Phe Thr Ile Ser Arg
Asp Asp Ser Lys Asn Thr 65707580 Val Tyr Leu A n Met

40. Aghplgémaw@ceuy@mmﬁm@ @eoRs@ng ky any] epe clahgvlﬁ 1g53@9%hergin within
the p%ﬁgd &? Oi‘l d%fﬁ%ﬁ 1%%& iy rbgAfr%BTy b A3Rin, atl(gnyto o8 Hdls after the

compE:ﬁGﬂ/oﬁ %ﬁ&%ﬁ@ﬁbﬁ%ﬂ@@l 052 809kine i e eabjkttsd blogd PMEmd ifdess than
Thr Leu _Val Thr Val Ser Ser 115120 <210>

a20 fﬂfly uagrf&Sﬁ Oﬁ_h e wppep Linpiat nepmab(ULY); Yalus, yihexsay thesytokupapselected
from [FN-y, TNF-a, IL-6 and IL-2, and wherein the ULN value is 3.8, 2.8, 4.4, and 19.4

pg/ml respectively.

41. A pharmaceutical composition according to any preceding claim wherein within the
period of 72 to 96 hours after administration the cell count of CD4+ lymphocytes in the

subject’s blood plasma is at least 250 cells/pl.

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:



<223> V domai n of K chain of humani zed anti body

hB- F5L4L <400> 18 Asp Ile Val Leu Thr G n Ser Pro Asp
w0zl a Val Ser Leu Ay 151015 G u Arg Al BCTRP200$/€¢52809

Asn Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 202530 dvy

Tyr Ser Tyr lle Tyr Trp Tyr G n Gn Lys Pro Gy G n

Pro Pro 354045 Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu

GQu Ser Ay Vval Pro Asp 505560 Arg Phe Ser Ay Ser Ay

EEQ}S&ES@GM}LWKPGGELRMcMsGmstMWSRQAﬁ@@@EWI&HSVKSEN

Leu Gn Ala Ju Asp Val Ala Va
YGASB@A%\QR%@@@%R@&M}"@QW&LW% BT O KB YD VHAWFA
éTﬂ?& %Shp [FN@ %POlOSllO 60 CLAIMS 1. A
arnaceu ical® conposition for treating an autoi mmune
-dmﬁaﬁSEd@ﬁmnr|S|ng a pharmaceutically acceptabl e
carrier_and an_ agent cagable of aCtlvatIQﬂﬁP

DIVMEQSPRBEAY SE sNGhe ES_P(StTﬁéiYc%ﬂE{é’gm %P%LBEYLASILE
savRHRRSLSLStapLa AN AT SRl pis el R S
NO4according to claiml wherein the agent is to be

mnistered to ect in an ano
or v igRaihs SRk R aSR 10 b eeaRsaB TR ef6b B Ay P ety with
SEQ fb NN 1Znits@im Nd1e, agent is to be adnministered to a
subject in an amount from0.3 to 5 ng. 4. A

pharnaceutlcal conposi tion according to cIa|n13

in the.agent is.to be ad ni ster(ﬁ % ch
s P et a7 bRt St ARG e agencis
a hunSdhiRd SintilOD4 fagfibddyeRikived fidth ﬁl'étrﬁd)L[EHUﬁlﬁlodloﬁﬁlaﬁﬁl CD4 antibody B-
conprising a pharmaceutically acceptable carrier and
F5. an agent capabl e of activating CD4+CD25+ regul atory T
cells, wherein the conposition is to be adm ni stered
to a subject in a dose of the agent fromO0.10 to 20
46. ng¥ nmbthdy ofunfeaibeenar&fa anf attbienrsurtej disease, Gyhich method comprises

phar.maceut i cal ositjon according . to. claimb5
admithgRRg b RHEIEBHISELIPRISIOR 1 6 SHECSHARPSF LY 'UF Sempsition compriscs

! g
o O B o et ¥l P agent i
adminiktered itqn thehsebjecinp asioté adeifised m dny cad il piaghel adl2.o a
subject in a dose of the agent fromO0.20 to 10 ng/ m
8. A pharmaceutical conposition according to claim?7
47. WehRHbd dTer& RN Sicdr@ngits cldmbis REGLRI Bt @ﬁ@qnﬁlqn@dlsease is as
subject in a dose of the agent from0.30 to 0.50
defingrginrefaims 93, chaiphk ereddit i%al conposition for treating
an aut oi mmune di sease conprising a pharmaceutically
acceptable carrier and an agent capable of activating
48. CiXnictithl+of Wt2RAOALIIHR0 RCIAER2@08Y 0289 @herein the agent is a

reg uIatg&y T cells, wherein the conposition is to be
humanigeqd anddyeantbrdy auBp@Bent| o %Frwa%e grerqoh edesiyeddron ghg mouse

monodiohf 39%194 E&ﬁio%ym pharmaceuti cal conposition

according to wherein the conposition is to be
adm nistered to a subject in a dose of the agent from
2 to 40 [ kg. har maceut i
49. aéclapépaggfragtem %ﬁ%fo HhQrABY 0 ﬁﬁa]é ORI b Brtgin e pgent is a
humaRig8d ﬁitﬁt@ﬂ%ti%@d}ao tod Jkrﬁaﬁi%sﬁe@f)f fiR8n 20 B Mmaflds AeTined by
2 to 250 g/ kg. 712 pharmaceutical conposition

ﬂwfbﬂwwﬁngp@¢1@ﬂuhuhﬁ111 wherein the conposition is to be

]g g&n\;éﬁaed to a subject in a dose of the agent from
13. A pharmaceutical conposition

according to any precedi ng claimwherein the
aut oi mmune di sease is selected from psori asi s,
rheumatoid arthritis, nmultiple sclerosis, type-1
di abetes, inflamuatory bowel diseases, Crohn's
di sease, autoi nmune thyreoiditis, autoimmune
myast heni a gravis, system c |upus erythematosus and
transpl antation-rel ated di seases such as
graft-versus-host or general organ tol erance issues.
14 A pharnaceutlcal conp03|t|on accordlng to claim13



19. A pharmaceutical conposition according to claim
18, wherein the conposition is for intranuscul ar
WQ@ewPNRPr at i on, i ntravenous adm ni stration orPCI/EP2009/052809
subcut aneous adm ni strationg.20. A pharnmaceutica
conposition according to claim 19 wherein the
conposition is for intravenous admnistration and is
rovided in a dosage volunme of 0.5 to 500 ml or in a

EEQEYERGHSIL \GR PGS & AMECHISH YRV WHB QP @K GLEY ISDUS VKSEN

vorfar R R RERAT L SRRISRIEb PR ASEOS L3 v

YWGEIGTRVENVSSNBEQUID Kk 1ponposi tion according to claim 19
wherei.n the conposition is for subcutaneous
- h#hini s demBinon and is provided in a dosage vol ume of

DT R e e R SR aaT B AP LY ASILE
SGVPDORESGRGSGTDETIATSRBQAEDAIA VYA CQHBRRBEP MTHGRGCTRVAIKY SEQ 1D
.éo claim19 wherein the conposition is for

NO: Pt ranuscul ar administration and is provided in a
o 488888 HRHARS R ki kchuples 1S £ DBPAOREM bty v
SEQ HoMN§bdi anidSEQ BD iyl ded in a dosage vol une of 0.5 to

1.5 mM. 26. A pharmaceutical conposition according to

any preceding claimwhich is for use as a single dose
50. OrA pBarP@édutiod] Rnipokitidh hédbrdhg PGS 27 #herefh the autoimmune disease
) phar maceutical conposition according to claim26
is psoijagip endhthe idescisip be pdhinistdred proeteverty veeepl ural ity of

doses and each dose is to be adm nistered daily, every

two days, weekly, every two weeks, every four weeks,
51. evephar@hgduticaleskposiEve hscotdiid WeclMBEKBWh@¥RItMe autoimmune disease
) twenty-four weeks, every forty-eight weeks, every six
is thepaiopSariitis gad theydose 1s to bo admgiistared Aage fieBLY Fkal

conposition according to claim27 wherein the

aut oi nmune di sease is psoriasis and the dose is to be
52. adnplersihesrutidalocongpositien actwdingae kaay pr&8dind claim wherein within the

. pharjaceuti cal .conposi.ti on according to_c|aim 27 )

periodygE o ih O BT, 6K ANIRES'EA 9B b opd U ot S8 Dhagvies in the
subje&%%ﬁodcf’pl&é?n@ﬁ RHW I‘S(ﬁéeﬁé/ﬁ@ once every four weeks. 30A

phar maceuti cal conposition according to claim 27

wherei n the autoi nmune di sease is rheumatoid arthritis

and .t he dose .is to .be adm ni stered once.every t C e
3. paehieeds R Sl Ao LHGuRT GHTHR L ipersin within
the pctlodi dN72 o WaeHoRkNaftdh QdmitiSkATTHAR: EUIBEARE of EDYREYRBL&yEES in the

arthritis and the dose is to be adm ni stered once

subjeaiseblpod plgsmgeiskequal 3o or Aigheartherc 80%4 efthec esthoeunti afnthe subject
. : | S ] eutically acceptable carrier and
unnm%%ﬂ%%@%%qgg%g l%[aolﬁ'activating CD4+CD25+ regulatory T
cells, wherein the agent is present in a concentration
of from10 g/m to 150 ng/m_. 33. A pharmaceuti cal i
S4. conpBymaceicak comarHior geeqrding o clgiar By 9r tfaimpdénwhergin the

improBRSR R sekR Al s EBFETH kB Mortbr A FH Mo fid CPigiriay
or 33 wherein the volune of the conposition is from
0.5.to 500.m . 35. .A pharpaceuti.cal_composition .
5. QUSRI SPuPRI 00 RHEFERE STy bf (il GheteHbhe improvement
is scerf MBS hRd ddfifis@MohD T QindR dBse of B8-cofpbliabiraceut i cal
conposition according to claim 32 wherein the agent is
present in a concentration of from10 to 28 ng/m .
37. A pharnmaceutical conposition according to claim 36
wherein the volume of the conpositionis 0.1 to 3 nl.
WD 2009/ 121690PCT/ EP2009/ 052809 64 38. A
phar maceuti cal conposition according to claim 37
wherein the volunme of the conpositionis 0.5to 1.5
m . 39. A pharnmaceutical conposition according to any
precedi ng claimwherein within the period of 10
m nutes after the beginning of adm nistration to 96

s Y o o, . 1



48. A nethod of treatnent according to claim46 or

claim47 wherein the agent is a humani zed anti-CH4
wa@eiphodyo or fragment or derivative thereof dePCWEP2009/052809

fromthe nouse nonoclonal agji-CD4 antibody B-F5. 49.

A nethod of treatnent according to any one of clains

46 to 48 wherein the agent is a humani zed anti-CH4

anti body or fragnent or derivative thereof havin

. . Vv
56, doheIARNAETGHE FOBPOSIHEN fAstaTdinE g FWpenaief %@én@gsl:@ 54 or 55

Whef{flﬁ%é’ée é%%%%&%mggzlegopm/ EP2009/ 052809 66

SFSDCRMYW.RQAPGKGLEW GVI SVKSEN YGANYAESVRGRFTI SRDD S
K L . LKTEDTAVY YC S AS YYRYDVGAWFA YWGQGTLVTVSS
7. ( SEQURETRERICE) COmPONAgR AP daknlpriD DPAAR OSSP 18, Lt 38 or 55

wheragﬁ%&mségéﬁt% T55d5YS YI YWQ QKP GQPPKLLI YLAS | LE
SGVPDRFSGSGSGIDFTLTI SSLQAEDVAVYYCQHSREL PWTFGQGTKVEI K
(SEQ ID NO 2). or V domains conprising pol ypeptide
sequences having at | east 80% sequence identity with
SEQID NGO 1 and SEQ ID NO 2. 50. A pharnmaceutica
conmposition according to claim27 wherein the
aut oi nmune di sease is psoriasis and the dose is to be
adm ni stered once every week. 51. A pharmaceutica
conposition according to claim27 wherein the
aut oi mune di sease is rheumatoid arthritis and the
dose is to be admi nistered once every week. 52. A
phar maceuti cal conposition according to any precedi ng
claimwherein within the period of 3 to 6 hours after
adm nistration the cell count of CD4+ | ynphocytes in
the subject's blood plasma is bel ow 250 cells/W 53.
A pharmaceuti cal conposition according to any one of
clains 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
or higher than 50% of the cell count of the subject
i mredi ately prior to adm nistration. 54. A
phar maceuti cal conposition according to claim 15 or
claim 16 wherein the inprovenent is seen at 56 days
after adm nistration of a single dose of the
conposition. 55. A pharmaceutical conposition
according to claim15 or 16 wherein the inprovenent is
seen at 75 days after adm nistration of a single dose
of the conposition. WO 2009/121690PCT/ EP2009/ 052809
67 56. A pharmaceutical conposition according to any
one of clains 15, 16, 54 or 55 wherein the dose of the
agent is 0.5 ng. 57. A pharmaceutical conposition
according to any one of clainms 15, 16, 54 or 55
wherein the dose of the agent is 2.5 ny.



