AGENT FOR TREATI NG DI SEASE The present invention is concerned with

treat nent of autoi mmune di seases. The invention involves a highly effective
agent such as a humani sed nonocl onal anti body that may be adm nistered to
patients in | ower dosages than previously known. It is particularly
effective for patients having di seases or characteristics requiring |ower
doses for effective treatnent. The invention envisages a pharnaceuti cal

conposition conprising the (?% i i i concentration, as well
as uses and net hods of tréAé xt e %}’/Aﬁq@(fcﬁiélg‘gsr%ositi ons and nedi canents
conprising the antibody. Autoimmunity is the failure of an organismto
recognise its own constituent parts (down to sub-nolecul ar |evels) as
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r ecogniceacamdtiogonst web assekd and Ineethodssof trémmments emplolymguthe scoprpositiossi afxy t he
cells of the host. Activ tiomhgé "autoreactive' T cells by presentation of
autoanﬂpﬁﬁﬁgn%¢%gggggﬂub C3RHPUYEN presenting cells (APC) leads to their

cl onal expansion and mgration to the specific tissues, where they induce

i nfl anmation and tissue destruction. Normally, T cells are tolerant with
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negative selection. This process entails the elimnation, through clonal
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in check through inmune ignorance (anergy), peripheral deletion and active
suppr edETan tyme-t ediabeter ¢l 188) | systemice gypus cﬁrﬁg?matow% 6SHR) i 49 o prigImmune
"suppr Y I ctive suppression naintain peripheral
toIeraﬁzéﬁgﬂggﬁgﬁﬁ%gggmgﬁﬁ%ﬁﬁégﬁity (Sun- Payer et al., j imunol. 157:
1799-1805 (1996); Asano eta]., J Exp. Med. 184:387-396 (1996); Bonotno et
al., J. Itrununol, 154: 6602-6611 (1995); WIllerford et al. Innwgity 3:
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and/ or piresentatiom obfutdadimepeprocyysed by atigehipresenting ellsdAPE€D flends tethies.clonal
Dysregul ation in, Treg.cell frequency or fjnttjoni can, lead.to A

debi | | CIPRISPTL AL IFING I Lo soaaie dauihop AFEARORIndlee laminion anda(iousy 212
203- 21Qe6t2Q9%B%; Shevach, Annu. Rev, I|nunanol. 18: 423- 449 (2000); Sal onon
et al., Immunity 12: 431-440 (2000); Sakaguchi et al., Inmmunol. Rev. 182:
18- 32 (2001)). Several subsets of regulatory T cells have been

characterized .. The fam f.Jregs.consists of two key sub .y Iy
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c4' T dexelppmgnidn sy must e 5-10 of peripheral CD4' T cells they maturate
inthe thytnus iii)they are generally characterized by the conbi ned
expression of the IL-2 receptor




(CD25), the | ow nol ecul ar isoformof the CD45 nol ecul e, CD152 (CTLA-4) and
the transcription factor foxP3. The role of Tregs is exenplified best by
experinments involving reconstitution of immunodeficient nude mce with CD4+
cells that were depleted of CD25+ celds. CD4' CD25- reconstituted nude nice
devel op vari ous organ-specific autoi nmune di seases, such as gastritis,
oophoritis, orehitis, and thyroiditis (Suri-Payeret al.; J. Inununol. 160:
1212-1218. (1 | nc [ 0, i ic6Bs
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aut oi raweraratiye cellsgn chegkahrangh dmgwae ignorance Mﬁya’tf?el"ip erap dclgign ghd activ

gl orrer%H Ha@ﬂgﬁi tis, epidinytis and thyroiditis) caused by neonat al

t hynmee o] performed 3 days after birth (d3Tx) or inflammtory bowel

di sease caused by reconstitution of SCID m ce with CD45RBhi gh, CD4+CD25- T

cells. Admnistrati of anti - 5 antibody,in vivo in ggce i ces
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to suppress i an antigen-independent manner the response of CD4-i- T cells
and CD882:T8e82(200dy. wel | as inhibit B-cell activation and clonal expansion.
There are additional data indicating that suppressor activity of CD4CD254-
Tregs partially also relics on anti-inflanmatory cytokines like 'f GE-B

( Ki ngskeyerfitsuBdets oere%ﬂHﬂéPg)T celldBive He8W catblfderzed NBlafmiiBy et Trags consibtskofp.
lvied. 194: 629-644 (2001)). The functional signi fl_cancei\ of Tg— 13
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T cell subset at least 2 nore different types of cells with suppressive
function may exist, which are induced after exposure to specific, exogenous
antige 1i€8ve td | ' regut Rt e hiainl YdpRilato
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profiles. However, the rel ationship between these di.fferent ty | S.
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repeti tiugnstdspyhgati on of TCR in the presence of |IL-10 and were shown to
mai nl y down-regul ate i nmune responses via the production of high |evels of

| L-10 and noderate anounts of TCGE-13 (Chen et al., J. Immunol. 171: 733-744
(2003)).. 111 Ils (i.dentified i. 0 fter oral delivery of
anti ge eﬁ?ﬁ?&é@%ﬂ?ﬁﬁggﬂ%ﬂﬁlg "8?“‘?@@%6?%3 Eg‘lr:giégﬁ?e anounts of IL-4 and

I L-10, and 1L-4 was shown to be a key factor for the differentiation of Th3

cells, in contrast to TH. cells (Chen et al.,. Sci 65:.1237-1240 4)).
1) they are CD4Q T cells and consgitute 5-10% otl perip erale(gﬁ%r % cells )

ii) they maturate in the thymus



Suppression of '"F cell function by using i nmmunosuppressive drugs is a
principal therapeutic strategy that has been used successfully to treat
aut oi nmunc di seases. However these dra&s i nduce a general i nmunosuppression
due to their poor selectivity, resultihg in inhibition of not only the
harnf ul functions of the innmune system but al so useful ones. As a
consequence, several risks like infection, cancer and drug toxicity may

occur. jijp AQGRY Srd PEREAIRS thadbided Thy eid cdHbigbd QRpRESof REMBOEULI FecBRoNSt aY's
for various autoinm di seases. The approach of using ?ents aimng at the
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have bgr EfFEP nc%wg)rg en to be extrenely difficult. Activation of TregS
via th r’f@c?rh %oni stic anti-CD3 anti body OKT-3 (Abranowi cz et al,
N Engl 1992 Sep 3;327(10):736) or via the co-stimulatory nolecule
CD28 usi ng the super ago: nistic anti-CD28 anti body TGN 1412 |ead to conplete
depl et il aoler efuleeesris Premplifighgiesttbyorexaeriments wyoblingrreednieiononhl T
cells and. th Q948
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(Suntharalingarn et al, N Engl. 2006 Sgg 7; 355(10);1018- ZS%After
first teApiTitis eqpheatis, rqreb,mﬁo%i W‘Bdlﬁg (SpritPazerabalc]- dmamunsht 1695 dg Iok3E® nost
pat i ent( Qﬁ eI op a cytokine rel ease syndrome with high | evels of tunour
necrosis factor-al pha, interfeukin-2, and gamma-interferon appearing within
| -2firs in the circulation of kidney transplant recipients. (Abranow cz et
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ant i - ClifsoidsceBfgandoddliabd Sutb@imukgcedibdhse. outl ne clinical pr actl ce.

Several different nechanisnms of action for CD4 mAhs have been pr oposed

i ncluding: (1) antagonismof CD4-MHC 11 interactions resulting in

| nhi bi t’l*h%'hl&:ovi&x O?It]#lﬁ ﬁg}t Eé gﬂhe Q&scﬁ?ﬁo@??@z&&i Ilﬁtﬂ!l %"-d ep@gm ned

by a decrease ace expressi art| si gnal’i

t hr oughr tdpaldtded deticfopttion aml theeprevisencsepfatibne etat paﬁtﬁmtmlh l@E@issyﬂdrmkd: ng
whi ch can suppress subse uent T cell acti vat| on %g tr| lier T cell
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depl etion ati1on o regulatory T ce Sever aI anti -
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Schul zeKoops et al eunsat ol 1 065- 7 1998): .Mason at al .
RounmEBjoiaBas janisdymdeio ORe FeRUFOEE Taells, AR EEERE dyoidrie. il 46
(2000) 5 skiafwh‘ efhl. %'hnmﬁﬂzi‘lersts hlmf1di|9((16§95P1032 43 (2001); Kon et al, Eur
Respir £5-52 (2001); Mourad et al, Tr anspl antation 65(5): 632-41

(1998); Skov at al ., Arch Dermatol . 139(11); 1433-9 (2003); Jabado et al.

Jlrmu 158 199 i nl th.on. wi th
only a Cae?’fflf o‘ﬂi3 iéégﬁ[ég%yaff%:lsoﬁt%&q%g% re¢‘lﬁ ﬁ%ﬁhiar% Sms
l'i ke T@ﬂuﬂ)}t p-BWéié’tﬁﬁ aﬁ@ﬁﬁhé&lspeaﬁ'ccr @&l Activation. The suppression is mediated by a

cell contact-dependent mechanism that requires activation of CD4'CD25" Tregs via the TCR

but Tregs do not show a proliferative response upon TCR activation or stimulation with

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



Clinical response in autoim me di seases conel ateswth CD4 bl ockade of
conventional CD4* T cells directly at the site of inflammation rather than
action with CO4' T cells in peripheral blood. Therefore dosages with high
anti body concentrations up to 1000 rrg‘ in single or multiple cycles,
preferably in the range of 10-450 ng in single or multiple cycles have to
be used to achieve clinical benefit (Schul ze-Koops et al., J Rheumatol.
25(11) stln%ﬁﬁéd tﬁgy érle%%&)peteh@t% ?&sﬂn an ahtiBARIA¥RpGldent2Bhrdner tHe2@sgonke6P2) ;
Choy , Rheunmat ol 39( 18 1139- 4642000 Choy at al., Rheunatol ogy
41: 114(2D&i1826(126m12§3D8th0®1ts aalwell aginhilReBrell agtivat@pend clppabexpepgion) : Skov et
al., Arch Dermatol, 139(11): 1433-9 (2003) Kuritzkes et al., J Infect D's
2004, 189: 286-91 (2004) Hepburn at al ., Rheurnatol ogy 42(9: 54- 61 (2003)).

The B-Hraatd fivordadatanadicaial dat suppeddbor £0b4ity WATDHASDS  iTregh pdretalgnt
autoimmtne 7 A smal| nunber of patients with severe psoriasis have been
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sone pa% JrifRenibi S ik S&r%fe@arﬁénﬁducﬁlgls)ctmsoﬁ €Bat neetild th Rahé ent s
with relapsing-remtting torhs, sone of were felapse-free at the 6th
nont h moddls.t herapy (Racadot et al., .1 Aut 0| mun, 6(6):771-86, 1993).
Simlar effects were observed by Runmbach et al. (I\/Utt. Scler:1(4):207-12,
1996). In severe Crohn's disease, no significant inprovement was observed
i N pat Weiks theCPI4Y i NGeB-Jubsdt Qi lgasﬁQnﬁ@%JHiff@erﬂat}’/?esobf célanvah Deippasgiive et

al ., Alinent Pharmacol Ther 10(5):721-7, 1996) n prevention of allograft
r ej ect fupetioni mamslst,emluch ert infuged BfiEs emqsamaﬁm @beifirs grogarouscntigert fsalednt t o
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obt ai ned from nouse cells, and ﬁgovoke anti nopuse responses jn tpe human
reci pi Brductionrprefilest Howpyer, the pelationship, betaesn these differentclypesy syelear @ad nent
and evgn 0. f eat mrent wi th nouse nonocl onal anti bodies, but
al so |ér?11@an |e§8{ra£ec§§g§r%dlﬁsegl g?lh naphyl axi s. This drawback can, in princi pI e,
be avoi ded by the use of humanl zed anti bodi es, obtained by grafting the

I ity-d i ni | ti body,
Whi ch Bt G e MR bY BT AR UBBOT Al i BegesmEn 8t A NaRErETs ogi ons
(T115) sifwrfro HUTREY dow&ggfa&t%hhﬁhe%l&ﬁk@sewa HeSraduBieh of UIFANEVAS bOIL-16 tO

obtain a reconbinant antib havi ng the sane anti gen-bindi ng properties
as theandmedﬁralnramduotsaifT&}HBbﬁbﬁndtlabrﬂ Wwnirginok. A21:BR-Ed(dedDes were derived,
and far less imnual ogenie in humans. |In sone cases, substituting CDRs
front the nouse antibody for the human CDR s in hurran frameworks is

suf fi crRDEellsqidenBAsd 81 a id@elPsTEAE Aftht fidi d@l\&f}o@ﬁrﬁﬂgeﬁ) ;{mm@deuﬂgm ﬂmﬁﬁﬁts only
the specificity, hut also the affinity for antig

ant i boell BGF-swndevapirbleastqnissofdkt andpldrttisnd flort ‘&‘Pﬁt ﬁhgé’ﬁ‘ tp |bﬁ @ l‘ﬁéj fa‘B@c@ﬁse
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because ence "t he confor mati on us their antigen
bi ndi ng9pe))f or mance.

Suppression of T cell function by using immunosuppressive drugs is a principal therapeutic
strategy that has been used successfully to treat autoimmune diseases. However these drugs
induce a general immunosuppression due to their poor selectivity, resulting in inhibition of
not only the harmful functions of the immune system, but also useful ones. As a consequence,

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



Thus, in nost cases it is also necessary to substitute one or several
framework residues fromthe nouse anti body for the human correspondi ng FR
resi dues. Since the nunber of substituted residues nust he as small as
possible in order to prevent anti-nous®e reactions, the issue is to
determ ne which am no acid residue(s) are critical for retaining the

anti gen-bi ndi ng properties. Various nethods have been proposed for
predictjing.th re appropriate sites for substi.tutiop. Although.the

D ovi de G g, BRI L0 Rierh 48 i bty For Rbpf HEPinkle o
humani zB§dasgs, the final result varies froman antibody to another. Thus,

for a given antibody, it is very difficult to foretell which substitutions
will provide the desired result. Previously the humani zati on of nouse B-F5

has be . C i i r i i.zed
B rs (rOaREEh 7 pafl Rl E5 e e BOEMRE MR L, BRI BekdBObe

pr oper tauesimiunk hiscasdselilve riees &ipBo Tow phaien to rbe\WRtr20RYY AB8aAY , Adtivetibniofini sed
anti body taw (hunmani sed B-F5, or si. I)J( hB- F5) has been found to_be Liseful
in t r eakPayVipNasuhaRoistedhe pgonistic armnrfrpQ gatikedy QAT Alrpmaweizst pbdeEngl.
conposiyt i f . i 1 00 SLratl : =110 . bl
rom 15 MEE (22 B85 LAY AN &, St e 20 stlieldf BrlerddClBs B 20 dove
and a Supgragmdstic axicODAS datybadlySEGINdr 12 ieadrta coingleser ddplétionofpegul@otysT oelbr a
period of 10 days. .The study was a scribed by Wjdenes et,al., ip an
abst r ad’tOPHl%?HO‘bégt"\éqn B elbeneenye &lortaiilp@ﬂﬁmdc ﬁﬁ@?téﬁ@e{nﬂﬂﬂi@ %@o@ﬁeam@
descri ie -S1f i i britis
W eh 5 Poreine AERTEN bbby gt RELURG AT, TREMTILD, ngL2
conconireating r @at aredlinivaliyh ddpdremy Dytokimphedasse( Wyndienes @RS .in Abstansict
and poster., EULAR conference, June 2005). The antihody described in this
stud;F/) i(Sunfheralipgam & dNtF(?ggeI Mﬁé{@igpg@)6'?539(9)119}#'2&9?[ doses, and it is
still desirable to find treatnments at | ower doses so as to treat a greater

nunber of patients. Having regard to the above prior art, it is an aim of
t he pr efsfertfirshtrentd thneet imjdctiens o ame nf thehmvnonjoral aotibadyu @K Tdisesh patieti® do

not yet. respond satisfactorily to exjisii treatnments. In particular, it is
2 o) mASPEPRA vBE SR ORTR At YL e R in B e RS Py be
appl i edpfeRehiguer aﬂ@sgﬁﬁnﬁ@irgfﬁférgﬂta?peddhgomﬁﬁl 1 Ohis"BY Miéecitdu@aioREN kidagponse

for patients who are not able to tolerate current doses. Accordingly, the
pr esenttransplentt fasipigntsviAdesmawpiractrak e ukrassplantasiopo 989 ohpt BH(4X:6@a8) ndiisin

aut oi mmune _di sease ¢ risi.ng .a,phannaceut.i cal | cept ahl.e rrier .and an
Soent | dEpTs it oAy ARl S RESRAT Bt St me RSy b L i piob 3 4B
conposittdafifierit of htoemasdigésstLred to a subject in a dose of the agent from

0.2 ng to 30 ng. The invention further provides a pharmaceuti cal
conposition for treating an autoi mune di sease conprising a

phar ma ' ceent ard ier ) f Al '
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the invention provides a pharmaceutical cqnposition for tre?ti ng an

aut oi mRuEtegalisnsciv g piaglsdntsavisaeysrse of itkeal B HHl2e(stathreali

18g#tAickAb dhd an
agent c]—:q&@tjlﬁe@fzoggrsie%q@sggw?%f@gﬁ |- regulatory T cells, wherein the
e ster

conpositiron 1s to dim ni ed to a subject in a dose of the agent from
Ito 500 pg/kg. In addition, the present invention provides a pharnaceuti cal

comme eSSBS0 PO S Bl SRR e e SRR

pr esentyyidimpm R CRBI@&hkB itHas Te@MprAPoRAY 1l usk tnABOagisFICDA" T cells surface
molecules, and in particular anti-CD4 mAbs, as immunosuppressive agents. Although
numerous clinical studies confirmed the potential interest of this approach, they also raised
several issues to be addressed in order to make anti-CD4 mAbs more suitable for use in

routine clinical practice.



10 In a preferred aspect of the invention the agent is a humani zed anti-CD4
anti body or fragnmen or derivative thereof In particular, the invention
provi des use of the agent defined above for the manufacture of a

nmedi canent for treating autoi nunune di sease wherein the agent is to be
adm nistered to a subject in a dose as defined above. The invention al so
provi des an agent as defined above for use in the treatnent of autoi mmune
di seasg wheregi.n the e [ I NLsher t ' B e as
der  nesp Spoyatetep e ine & AQOR I EETOIEE B0 1Bef pRARLEE Incl i ARE

i nvent gtsodAdMeoSADAMSIOD iftefaRtionk feldlting nintiistagest Bicell hetiaation @i CIBT061
provi ded effective and specific activation of naturally occur

r egul atesepjorrmedplagon @paletsrpinedThys gsdecass iyichy Sy a‘fene’#eﬁl%’l Pindig‘l’ @} ect

at far |oyes bOYS NG MReithe SHUP el Srobdpsieordl din
WO 200&¥ﬁ§§§%g$igﬁp®ﬂgﬁtﬁﬁgﬁﬁhegﬁ¥grs Lave surprisiggI§ ound that the
humani w&ithaah isbgayssBTBShueitdl et aciveomand tigger GOHUT atlk apentetic death, (thduce
rel ease of pro-inflammatqr t oki nes, .as ared to other T ce|

i nt er ab¢Mgialc icAHE %Pt‘aﬂ%ngé’énﬁ'tgtoé}ﬁty- @% nti Btblfoéi_%’ ?‘ﬁP— tﬁ‘(}eﬁg rceilﬁlélr

ant | bo%ot@?ﬁ:ﬁ NADEGUREdiRg 5 RIDAN ¢l dddétbn! @hdN(Sheqin@ilatdh of rdgitory T

| ynphocyt es. ¥he coricentration of the agent is not especially limted,
provi dedlst hat it is present in a concentration that is | ow conpared to
knosvn concentrations. However, preferably, the concentration of the agent

is fromO0.1 jig/mM to 30 ng/nml or, 0.1 to 1000 jgilinl, and nore preferably
from 1s5R01mnBleDE ARBodids B8&tiag/ TkellMasie terfigrciibicyl déwtopnome €dendner on of

the agent is (approxinatel any one of 15 jig/m, 25 ugintj 5,419/ m,
250 | i baps et FJ)jRélﬁﬂmmo,l- Zr%flr)ﬂ 65765 (1998 ); Aasgn e 8l.pfyRheum 28&?3616@' ol une
applie .g~SUbj egt | Si 2o} | t i gl It Thin®eh.
providg%bg%gpupiaﬁéPﬂgg%ggghggﬁsggggépﬁbégggggagg#%§ eE{?% gg%%ges al ready
known, 6ot i632-4@r@60Ie Kun tabl.eFiorRapir batd(Ent45-62da0@0; dfowrad ohedl., | evel

o R PECAE Db Bl PO 5 st
concentiiglb o SEIJG%??IZ%?%S(W;t9'21i-1'b3,t(*129739may\é%141@9£ N cHIE dyAEtRrwith or der

to provi dosages which are described in this application.
11 Theosllgsader V@D4rmtibodits hiaviyg depeatiibetedrio tthe othst magshatismg ki ERXak:i on.

Par ent er al g L.0J at | i s preferred. Exanples of parenteral
adninig?s%ﬁg Hbgngihfﬁgﬂﬁ%§%1ar adm ni stration, intravenous adm nistration
or subcutaneous adm ni stration. Wiere the conposition is to be adm ni stered

by intravenous infusion the dosage volune may be fromO.1 or 0.5 nil up to
500 m Clipical essabhsg etwtelsmmus: diseasps cafrelaten vithy G4 blagkadso gt copvepfionahper e

the co ifion i.s t e, adm ni.s ] : : a lar
injectgﬁﬁ,'fﬁ%ﬂ%8§$6§’5&Pﬁﬁéeﬁﬁyﬁﬁéﬁ%8 %é%#ﬁﬁﬂ%%?§a§§hﬁ?hﬁ?2?e?2§$§lgetmeen
0,5 andedptierdli bloo@NThdrdfpie dbdayesa ittt high nintibbdyeseentrations arpetoe i@lingeint s t he
conposition may he provided in concentrated form and di] uted %olthe

st r engingleeeunbkiple eyclesh araferablyiia he wngs oé dPrid mpinpiggleyirmultiple ¢yeles
situati f i dJeQind ' I78- | MelnRisIRlatol VA3 (UNES064- about
1, 2, ??Qiuﬁ&ﬁgﬁgﬁ?Qﬁgﬁgﬁ@gﬁﬁgg%@gl gggggn g%{¥ﬁé conpositiénn?s provi ded
at t he 76e@9b8)eMsdonestgill) aRHiednatal 29(2): A26-H E3H2);0€HonIsb b, Rheematolagdy f or

Lihe P30 Mas penaRye X ; OV y I
For unbUitn ok, BatRF SR siotl- AERprtaeat 1 B T PR OPL 8 of RURRRL. | on
form V"fiieﬁﬁir 9'.0%%1)@%5 QA0 TYESELY Mtal ORrEHODERAkol! 1AEY1 DAN4IIRY €263 YK uritzkes

adm ni stered by non-%edlcai personnel. As has already been nentioned

pr evi owslay, I tInfeas Dint20RKoVEP 23D 43@0Ms Henpubl & af Wﬂ%&ﬁg@iyéﬁﬁ}m
diseas?z@@ﬁtd be admi nistered in the | ow dosages that are envi saged by the
pr esent ntion. Wilst known doses of agents capable of treating

aut oi nunune di sease are effective in sone individuals or disease types, the
realisation that it may be effective already in nueﬂ,lo r doses. has opened
up t he TheyBfksr antihody efusine; 12871 prirhpwar P4 ¥a teilfdo? enfi LRQEERILE, g
classes.of(patients. The invention will be illustrated by way of exanple
only, W¥AFeference to the fol | owing Figures,




Figure 1 shows the dose dependence of BT061 binding to human peri pheral

| ynphocytes. Binding of BTO61 in a dilution series is detected with a

fl uoroehrone | abell ed anti-human 1gG anti body, The nmean fl uorescence
intensity is determ ned by flow cytonetrie anal ysis. 2 shows the
purification schene of CD4+CD25-1 regulatory | cells and CD4-i-CD25-
effector cells by conbined positive and negative selection steps; ¢ 3
shows the nuel eotide_ sequence encodi ng the nouse B-F5 VI| region (SEQ 11)
No; e 4 shdhaumber alipaticaty with sevgere mseriasic baNenbeen Hecataduwith Bhemuvine (BB onl D

of t ho BT et ARk N RGPl S B ARG R P T Dol S E9 ™

encodi ng41-6eand Retgnart als Juderdad Trsmand 199E 3605828p0ndi ng pol yper pti de
sequence (SEQ ID No: 17) is indicated bel ow the nucleotide sequence; Figure
6 shows the nucl eotide sequence (SEQ ID No; 4) of a fragnent of the plasmd

encodi n 3 i | J =5 T j t Vv
regi on ?gﬁ%n g%(}%@%hgﬂ%m@ﬁ%p@g?ggéggh|lé??ﬁ) %§%§3§§&§§§ﬂgﬁggﬂg§égﬁVD No:
2) is idaokecalt BeFhdidowot dicatec b esidriifleans émpeovesient (Wendling et al. J Rheumatol;

25(8):1457-61, 1998).

In multiple sclerosis (MS) patients, some positive effects were observed after a 10 days
treatment in patients with relapsing-remitting forms, some of who were relapse-free at the 6th
month post-therapy (Racadot et al., J Autoimmun, 6(6):771-86, 1993). Similar effects were
observed by Rumbach et al. (Mult. Scler;1(4):207-12, 1996).

In severe Crohn's disease, no significant improvement was observed in patients receiving B-
F5 for 7 consecutive days or (Canva-Delcambre et al., Aliment Pharmacol Ther 10(5):721-7,
1996).

In prevention of allograft rejection, it was reported that B-F5 bioavailability was not
sufficient to allow its use for prophylaxis of allograft rejection (Dantal et al. Transplantation,
27;62(10):1502-6, 1996).

Another drawback of therapy with monoclonal antibodies in humans is that these antibodies
are generally obtained from mouse cells, and provoke antimouse responses in the human
recipients. This not only results in a lesser efficiency of the treatment and even more of any
future treatment with mouse monoclonal antibodies, but also in an increased risk of

anaphylaxis.

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

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



Figure 7 shows data fromfreshly isolated CD251lregs (donor-A) and CDS' T
cells (donor-B) cultured in the presence of irradiated PBMC (donor-A) in

t he presence/ absence of different anti-CD4 nmAkb, Proliferation of

al l oreactive CD8+1 cells was determ ged after 4 days of culture by adding

37 kBgl wel | 311-Tdr, Mean values of epin (triplicates) are Figure 8 parts A
to H provide graphs showing data fromthe clinicalwth psoriasis patients

of dose group | as described in Exanple.3; 0n i IS0t sitiBb&y Fbeat ed
Wi t h aanfibsdynaviing tha\%lﬁéa%tlgq‘?ﬂéﬁqlp%ﬁ%ﬁﬁﬁﬁ%%eor\rﬁ%%g? (gg%k)gl?l %alr ts Ato El of

Figure 8 provi r Sid £6 s sm@lingiphicantemane 8 of dose group
I, res‘ﬁg‘fﬁﬁfe@g,ﬁsgﬁl%ﬁ?%‘g&gg?ﬁéﬁz to H Sr ovi de graphs showi ng data fromthe
clinical trials with psoriasis patients of dose group Il as described in
Exanple 3, in Wiich patie re treated w: -fhe WHmb R AT E HOMSman
i nj ect Inoyenesf c@m@gb%ﬁutglgpﬁ@é&%@m r PEUK %M(t)l%EF}gf&Ftl %u_rré1 9 provide o aphs of
the PARLmRRSNETs St 80 indtet MfuipcORming puapoitics (inebyding nefedn)y tha 3

Fi gure APHARR respectively show the TEM and lL-6 rel CaSe QR EE ved in
a cl i nigeaificity] ®lt alotthe BTOBY fersintigr)- HAtieytre HoRanY AT S Ub Gt aneous
injection) in healthy vqlunteers i 115 Wniadt thBantigeinsthe apisddyd wi t h
t he an@ﬁe-lmpsﬂhﬁfrngP‘Eﬁ/ﬁquﬁ?fﬁp%goc??%usSe t@s@?{cggelg and time to recovery are

i ncl Udmgﬁp &H@&i SPBé‘c’iusd:{ﬁﬁ?diﬂfﬁleﬁwthérwofmaiianaﬂfe@)Rﬁa‘lﬂi g daelnantigtn oy ¢ ed
in Keyrneulen et al., 2005 N. Engl. J. Med. Type 1 Diabetes patients.

Resul t iridarg peefolinaneenab i ndicated in Figures as "3)" reported in Herold et
al., 2002 N. Engl. J. Med. Type | D abetes patients. Normal val ues
indicated in Figures as "4)" reported in Snub et al.,, 2007, . %Rheumat.
"*)" T gpLeSE Mt Bassh gk alsd msesssaty Jo sutspruesenn er venhiimmewolk 1g8idees Kylct ed
until peaK concentration was reached. Figur (> ihe (B Gubitr Tofpl asma
| evel s tlaf tequsacantippdy rigf ithe yyman §?‘ﬁ%ﬁp8m%% ?%%erﬁglagggfbrégabcut aneousgg:ose of
BTO6 | in health Smald rosdiPRen ofdefrtd prefem antimhouse sacup based
on cyt (§R€§1i1éuf° I8 dél\é%gl&% inha 39 pr?_zalthy subjects; ULN = maglnev_ {n od 2 X
st andar;ghydevioatetepimine whigh amirboacihresidue(skita snifieal Jpr rerginipg fhe OB EH}2 ?cé l's
per m of plasma) in volynteers treat ' Sib Mt Botippeiaedisited dse  of
BT061. mnvepgiti¢saVgaguOIC og%l{u}v&hegnggorp °§Sﬁs@§%f}g°“§?e shgvvn.ﬂ Dotted |i tﬂ_gs

i ndi cate ;tnﬁﬁ&pgg{ olu%mﬁeyogroﬁqé herblUpcipgladtiahmaly dwerf somei helpfn ther il

Fi gure ng shows a11<i eti € of cell counts &lg%g,ltsoz&e@?m }R{Shg,lrads%ggni n
vol unt egss dffteataatkation, the fighlngswt Lariss fFoamaB 38 OSPOBFhe T “MSan Val ues of

3 patients per dose up .ar.e - € ohd WEBHro Wik €ad desirberesylper 1 mi t
of nor n"dltlb(’@l’_’l‘lblsé{ﬁﬁ"ﬁﬁgc“ﬁc}%?re%p?n%c}lo %tt(l)tr%rrgl (LLN) both cal cul ated based

on the CD4 cell counts neasured in 15 healthy subjects as the nean predose

value plus (or mnus) 2 x standard iation, Fi 1 §0ebh
provi dePehivuslyr the Heimandzation o fc PR %_eﬁ/i %ia%ll “H ta#g%é%fl i ;élsl?;%h%%ts ?Aél?{t s as

described.in Exanpl e fﬁ?ﬁ tEHRRARARY fef@fed thas SBAES)fayingnimilirDés a
menber WIWSQénﬁ?%@H%ngPu Zp(gﬁot ograph shown in part A was taken prior to

t r eat megindinplfopiteésag teppuratioveuse B-Part B was taken 28 days al ter
treat ment.

Thus. in WO 2004/083247, the humanised antibody BT061 (humanised B-F5, or simply

hB-F5) has been found to be useful in treating rtheumatoid 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

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



14 Figure 15 provides results fromthe clinical trial with rheumatoid
arthritis patients as described in Exanple 5. The figure shows a bar chart
of the percentage of patients fromthe dose groups receiving 1.25 ng. 6.25
ng, 12.5 ng and 25 ng subcutaneous BTO§1 achi eving at | east an ACR20
response. Six patients in each group received the anti body dose while two
recei ved a placebo. Figure 16A and 168 provide results fromthe clinical
trial with rheunatoid arthritis patients as _described in Exanple 5. Figure
164" ShoTCEMEZA RFAFIEDPiN 5 i AP icIgPhensk oob ISGHeh €6 Ao rARSHEFle M PPHEmM t he
dose gr PUPARCSSHIFMERG, AmeMo§) Pcut aneous BTO61. Figure 16B shows a bar chart
of the nunber of swoflenjoints in patients fromthe sane dose group. Six
patients in each group received the anti body dose while two received a

| aceb Fi gur 7A and. 17. B pravide results. fro he clinical trial with
Fhounst Brarbery fecaBaSin hinalhds paSendiied 1§ he ERE £r Ss¢ migve dpreandhow
the chapgegillQfesiriflé 1 SutPlreRACATRE Riwier (bdts % af & trQRE of SRR ANEBEr éf?aﬁeﬁt@. 17A)

and one non-responder (Figure 17B) fromthe 25 ng subcut aneous dose group.
In the Figures "Pat's GA" and "Phis GA" refer to the patient's gl obal

assessnent. and si.cign' s gl obal .assessnen respectively. The term"PA of
o ripipd MR R UL BHOGR PP 3BL SR BTAMGRY o MEVRR nyPEnchime By PR

provi dendvidg figsinirRsd diSeabé WMotdeendt!yehk@pbnd Sdtdtackiriliy td SESIHRL @éfmahts A ti s
patients as described in Exanple 5. The Figures show the nunber of tender

j oi nt s Raptigudar #ns anfaivneti the presest inyerfinnciot b aieinpere Weasments thajunay beA)
and fromdt.he. 6. equ Flaurel 8B) .. Figure 19A and
195 pr o Hes i e Mok KA Sat5 TPl e LT S T ifhs o o8

ar t hri trics apletto eslerateamir@dasdosehied i n Exanple 5. The Fi gures show t he nunber
of tender joints in patients fromthe 50 ng subcut aneous dose group (Figure
19A) and fromthe 6.25 ng i ntravenous dose group (Figure 19B). Figure 20

h t ! y f L EQID
. 5) - AoRlib PL et Vi ARHAERYUES a 3RHERSGR S cofnyBn Tof Redlfe AECS
LAM ( SEQ@tdibniore djeasacihprides b phanhacdicallyreoegside tatier afid Ba Ber(ticapable
105 o B R A S ) o SRS S SIS
(SEQ | BNkl inaibsd oA Yabe Aok Do 1070 wigh the desi gi of the humani sed

formof B-1 The 1 nventio ow be described in nore detail. The agents
that are suitable for use in the present invention are those which are

capabl e,of . act i vat.i CD4+ 5+ regulatory T cel.ls.. The agent may be a
ol ype kg eiast b, FERvidky & abratuigutioh GPRPOREOR Jon Ter kot aPBROYE | ¢
may be @sdaBnesthpridhg abhhlRfbiutidd9TREMble tASieARId RO dYert Tafabl®BPsRABAg
anti-CD4 antibody. The antlbodg may al so preferably be an I gCll anti body
and mayCBErGRA2Ymmsslatored ¢alisl whereingbelgompesitiomisdéé be pdmiinagiered to afubyjént in

i nventio h N Qe t spausera substantial increase in the | evel of
pro-i nf ({azt)rsr%rgftcl)lr%%%'é;}t% I?ﬁelrsbqf)r%ﬁt%ms'ubj ect's blood plasma after

adm nistration as conpared to the |evels seen after adm nistration of

anti-CD3_antibodies. In particular, the levels of IENy, 1L-6 arid/or |L-2
af ter ot Wrtber theiimyenen pravidegarhagpeceytical sompesition friticaling ge quiebhpaned t o

pl asma 4 j ' : ny | £ y, if
Pho ULN'TAR CorERRE FRnhhaa BRIy Sk BRL SubpEind AP b chpot EBEAH AN 1
96 hourGD4CR2S5-athpuhatay Matdlleywhdreinltke agrapdsitivn is e bé Bdaiistarad thesubjeoayn be
| ess thap a fold jncrease in X Preferably there nmay be less than a 10
fol d iﬁdﬂ@%gét ﬁg%ﬁfkﬁ?ét%§§9égQBly these levels are during the period of
10 mnutes after the start of admnistration to 96 hours after conpletion
of administration. It is possible that in autoiinmnc patients, cytokine
| evel s Ipraddrtiang thelrpresest rimtention gfrovides agplermaceaitisghlr eadpositigheomptisingtdiose
observed in heal t.hy subjects (ULN given in Table Al ) e.g..due dified
acti vath BnaseRy yo?‘_"ieﬁjﬁﬁ e CRBIT 520 APa P t ‘baﬂaﬁ]g 8€tar°¢}§‘[‘t.?% %‘ﬁ%ﬁ@%i% the
cel I's irg@ahyt MRy BRGES - thé Agdddqs ?reeéy_ﬁqﬁ,a ddPBeRAIMGE M TAdnh Q0 bl & Bfteci fic
eytokine directly prior to admnistration of the agent is taken as X and
wi t hi nng8mhours after administration of the agent of the invention there
may be less than a 20 fold increase in X Preferably there may be | ess than
a 10 fold increase in X. More preferably these |levels are during the period

of 10 mnutes after the start of admnistration to 96 hours after the
conpl etion of adm nistration.




LJLN (pg/ 19,4 . 6 TNF-al pha | FN-gar ni na Tabl e Al:

measured in plasnma of healthy -volunteers_ The ULN (uppercygﬁgsngflﬁgshzl)
is calculated based on nean val ues neasured in 39 individual subjects + 2 x
standard deviation. In a further pref@rred aspect of the invention the
agent does not cause a substantial |ong-lasting decrease in the cell count
of CD4+ | ynphocytes in the subject's blood plasma. Specifically, within the

period of 72 to 96 hours. after adm nistratior .
P yrohdoysstonnd erscfoi w68t BbindfyaRf ol iy Piapét

| east 250 -cellShekdp - Preferabl i
. ri ethereof! - | y the eytoki ne and CD4+ | hocyt
descrﬁbgg a%ove are seen in at | east 80% of patients tregggd. yre effects

In particular, the invention provides use of the agent defined above for the manufacture of a
medicament for treating autoimmune disease wherein the agent is to be administered to a
subject in a dose as defined above. The invention also provides an agent as defined above for
use in the treatment of autoimmune disease wherein the agent is to be administered to a

subject in a dose as defined above.

It will be appreciated from the above dosages that the inventors have surprisingly found that
low dosages of the antibody BT061 provided effective and specific activation of naturally
occurring regulatory T cells (CD4+CD25Jr Tregs) providing an in vivo clinical effect at far
lower doses than those previously used, such as those disclosed in WO 2004/083247. Further
the inventors have surprisingly found that the humanized antibody BT061 did not
substantially modulate levels nor induce release of pro-inflammatory cytokines, as compared
to other T cell interacting antibodies, for example anti-CD3 antibodies. Further the antibody

does not cause a substantial long term depletion of CD4+ lymphocytes.

The concentration of the agent is not especially limited, provided that it is present in a
concentration that is low compared to known concentrations. However, preferably, the
concentration of the agent is from 0.1 pg/ml to 30 mg/ml or, 0.1 to 1000 pg/mi, and more
preferably from 1-500 pg/ml and 2-250 pg/ml. Most preferably, the concentration of the
agent is (approximately) any one of 15 pg/ml, 25 ug/ml, 125 pg/ml, 250 pg/ml, 500 pg/mi, 1
mg/ml, 12.5 mg/ml or 25 mg/ml.

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

provide the required dosages which are described in this application.



To prevent negative inpact on the i mmune system e.g. a decrease in the

| ynphocyte cell count or induction of cytokine release, it is known in the
art to utilise antibodies (especially T cell interacting anti bodi es) of
subcl ass 1962, 1gG3 or g4 because antli bodi es of the igG subcl ass display
hi gher Fe receptor interactions. It is also known in the art to nodify

anti bodies (especially '"I' cell interacting antibodies) by Fe nutation,

degl ycosyl! at i on, eomngi fication_or glyeoengjneering to reduce Fe
Fecent oTls doste. Pl ViR vars SopgRdinieih ShedeaprbaY AURERHaIHS. BrEsEr
i nvent ofdmiARwati&:PURd ptdtated hﬁxﬁi{ﬁl’ega@lc%a’égnt&ﬂt IBRhiSath bhe ihgShusube! ass

arid nodifications are not necessary for the agent of the present

i nvent i ahministrapen,t irdtavemqusdadmimsteiont ed suhcuthmeoup aadaminisapipon. c 3lieon the

i ndi cate that.the 7 ent of the present. 1nveniiqgn does, not caus

Subst arCIHORiR 1 % BT g e LBl PR B AoTRE SO 81 DR croap

cyt oki ng1r®l eass Wt S0Pl pRferhBlyHtwedaDBs and RG] @8d thsieArydabuat 2o hn a
preferred aspect of the invention the agent is an unnodified | gGL anti body,
i . e. anWasrd thedgmphsition thoederpdminisistaddey subcrenenys ar imramusaeahimsection, theen
subj ect degl l.atd on 0 i fi 1.0 r glycoengi.neeri t 0;,F educe
o occhiBpe TellabE RS A et 7 T hTBhbR beBleel T BE PRacmnd Halsdd

ant i bodiat Whilch are nost suitable for use in the present invention are
humani zed anti-CD4 anti bodies, or fragnents or derivatives thereof, which
are capabl e of activating CD4+CD25 i- regulatory T cells. Exanples of

ant i body i e i i pPéH . S are
di scusgjggalm\é@ (ehc Ogée eé]?ﬁ%ql%&f %Eer gégﬁeéio\r%ﬂ 3&9 A 8%%%1%‘31%%@{“?%0@5&%| :

37: pagditutd@tbrtht 288)gth Geqered| fby tHehadaidualbodyceraedl Hrefetdbéy, iin ¢iest isitiations
conprises one or, nore vari(gbl e dorgili ns ich are capabl e binding to CD.
The antPBSPPREVIOR dindtipdded th ealvdy fERHnYolPRgt of a@rz@) L, Fhis? Bnd tindn
region gamhie Se%b%%ﬁ&ggrme%{r/@eﬁﬁeﬂtis RS %@ﬂyedcé@% 10fnd dosage

i mmunogl obulins, 1ncluding Ig IgG 1gD, 1gA and I'gE, and any | sotype,

i ncl udi vwgurhg @escritg@aboivg G canchdy ofGd . adPrimifteation)l Troos¢ apecifie gimdogiment the

sel ect ed anong,.cqonstant. domai ns .of 119G in partj.cul ar | .. .The presgnt
vent (IR iF RSty Tt Sunurnoar IaBRHESbAR ey R o

r egi oNSydnkigfsRffion fMnSwhRARIOES 88t fequir@tilhtst & tHafkheyf@R be dabidPhdrdiniditednd
scFv fragments. In a particularly preferred aspect "of the priesent invention
t he antbtyoeuymedical femeanelzed anti CD4 anti body or fragnent or derivative

t hereof derived fromthe nouse nonocl onal anti CD4 anti body B-F5. An exanple
of such an antibody is the BTO61 anti body. BT061, fragnents and derivatives
t her eof As hdairdadybeer BlnBorddD pbyidBE6L waBnbbkndwen dRE byt EdpaplersTusatifs F>

i nAb, and has V domains defined by the foll ow ng pol ¥lpepti e _sequences:
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.



18 11 chain V domai n: EEQLVESGGGELVKPGGSLRLSCAASG-SFSDCRMYWL
PGKGLEW GVI SVKSENYGANVAESVRCI RFTI SRDDSKNTVVL QWNSL KTEDTAVYYCSB%
YYRYDVGAWFAYWGQGTLVTVSS (SEQ PD NO 1) L chain V donain:
E:D\(g:T@PDSLAVSLGERATl NCRASKSVSTSGY SM2AAY QQ
PKI . LI YLASI LESOVPDRESGSGSGIDFTLTI SSLQAEDVAVYYCQPI SRELP T FC KV
- - - ! EI K
(SEQ ID NO 2). Derivatives of this antibody arc also suitable forQlCJ;sre in

t he present_ invention. rivatives. i i ;
pol ypdaerae Yetoae BEHEAIPR G CePHTHES L PG ol PR o os:
pref erghl-y %&qéy@f&ﬁnb?éé’éﬁﬁﬁ%%s ng@iiveistlyctivntshepSEQ | D NO. 1 or SEQ I D NO

2. Particular preferred antibodies are those which conprise the
conpl ement ari ty-det enni ning regi ons (CDRs) of the nobuse B-175 nuAb, and

retain_the ility of fill-F5 1o I ya i
| ocat |]“E}ﬁur8f3a g s(%ﬁémﬁ%e?th#enset%ﬁéem\??ﬁ%gdégé@}s olrlr%j%gzsi gﬁgﬁ%gﬁn@%)g%ﬁ%: 2'(I)’he
and 215 ;Such anti bodi es can optionally have variations in the sequence of
t he CDI-Jes that do not substantially affect the specificity and/or affinity
g](‘)nglr?d:ar;g. Generally, the 1111-F5 anti body used in the invention further
_ ' uman, ¢ : ] bindi i
regio 1§3W82b%lo§vg{%}& e?"g‘% ﬁ%ﬁgg%ﬁrgﬁﬁhgéﬁrgsﬁfgg%%ﬁg gilngéEéQ E?SN@@)St ant
i mmunogl obul ins” incding 1gM 1gG 1gD, IgA and IgE, and any isotype,

including 1gG, 1g&, 1963 and | g4, [ :
0l 0L 190, L0380 08 P s PO ORS i
| nvent %&%dﬂll Shel §! BMhuf{aABRBNEFST THesder® amjodinpdyheolV degiowasi ve

t hereof conprising the V regions thereof This conprises i i
Fab', fideblinéd, anHithe aordespandifig aglypentisle sequence (SEQ rirB No: 17) Iisn in%?cra%eldcb%lloa\{/ Fab,

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 CDS8'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 CDS'T cells was determined after 4 days of
culture by adding 37 kBg/well 3H-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.



19 L chain, for the purpose of expressing the conplete H and L chains
obtained in this way; a sequence coding a signal peptide allow ng the
secretion of the protein can al so be added. The invention al so makes use of
expressi on cassettes wherein a polynudﬁeotide as descri bed above is |inked
to appropriate control sequences allowi ng the regulation of its
transcription and translation in a chosen host cell, and reconbi nant

vect or SFigaRRN DAl Ad IQBR@épéBﬁ%l%@ﬁdvd EheOTFNd. hnEK P @&ledse BbSaseEintacldical il
i nvention. These reconbi nant constructs can be obtained and i ntroduced

in hostwithiBTY6by(singls insavenrnomiusien hhsehsatanedusriatestiern) riamealnavelnefegs it i c

pol ynuciuBere §t HEHERS GlnfrRiTAER e RathoRd il afifidics; RERFI-RRERAY Y

the preg@Bio rdboe8tyl 28 ifaidddcinhe fighieo! Results fetKRKMAhiiCatee lih Figuhewmy 2)”

sui tabl e eukaryotic cells, one will nmention, by way of exanple, plan

cel I's, tepored wf Kgwaeulen stiak, 20057 Eaplad oMedeSyDe &I Pigbeies paisats Resylisnons

Dr osophi-l.a,  or, § r HRAMA| S , ; 27,
vk ooty SREAHEE Bt Brs: BIRREE il AaHEQ 43208 R B, MAP b

i nvent i bDiabates pitieats. Nonahlovatmdsiindicaéd hoBigues bt $4)C aepodted rim Straltyettahe2@i7andar d

t echni ques of nol ecul ar biol ogy. . The BT061 (hl3-F5) antihody used in the
i nvent i QR c&Rsamabt ) nERTeEEntE 3 EEe Agsea %"agtreﬁféqeflzs@o?ﬂr%‘ilﬁﬁ'il%éj%ﬁ "élff)tf’éssi on
vect or ﬁgmﬁgég&&% nﬁr#fdﬁlv%{ﬁ%&ﬁis&i sequence encodi ng said anti body, under

i able for t '

conditions sult e expression thereof, and recovering said
anti body fromthe host cell culture. Construction of humani zed B-F5 Design

f h i zed B-F5 V]I i . di. B-F5 V11
oha Vi Pteokicstans T SRR GeplRuR e ah g arioddt & e e s Aher
sequencgbbaemidut id8ESofTE R4 IDn¥eahh RREluRk&s! DINO= glppéihﬁnﬂ WIRBrmYA] (8d1€u1MKd on

whi ch the nouse CDRs are grafted were sel ected sear chi ng dat abases for

human VRsadsen cyiokinetlenslomeaguned inriubraltiy FEbjuats; vimearRvalegyi-@nx efendardunan
ant i bod 6; Accessi on Number A36006) had the highest honol ogy with B-F5
VI VK*W&Q%@% of 20 another human antibody (FK-001; NAKATANI et at,

Bi ot echnol ogy, 7 (1989), 805-810)) had the highest honology with B-F5 Two

types of VK differingmgetmeen themin that the th residue was Leuci ne_or
Met hi onFigerenwe ghayesres kingtde o6l Ciidcaileatugiaicelds ner apf plasmaam votyieary feateds i |

di ffering, bet: n_th I 7 i i i i or
Val i ne,w&}éraeglc S| {rrﬁ\g 8%]?&%&&@%5?@@’[ e aggaﬁ%fi& grﬁéﬁ%g;’\gf \@%ebg)l gér%grent
of the polwmpepttedEnscadratahe abpd-lithit of Kofifidl, (ULA), andnte Lotdrilisnis bbwormiah
Figure 20. The alignnent of the polypeptide sequences of B-F5, M6, Mrh,
and H37ALLN)- shown in Figure 21, The FR residues previously reported to be
i nportant for the packing of CDRs (Chothizt et al., Nature 3420989), 877,
Foote et al., J. N el. Biol., 224(1992), 487) are boxed.

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.



By conbining these VH and VK, 4 versions of V regions were designed.
Expression of humani zed B--E. 5 The subsequent steps for production of hum
VS Patent 5,886,152 for hunmani zed B-B10. Briefly, expression plasmds for
the Il chain (VI humani zed region fUded to the constant regi on of a human
y-1 chain (TAKAHASH et at, Cell, 29 (1982), 671-679)) and the L chain (VK
humani zed region fused to the constant region of FK-001 K chain) of

humani eR@rd3-155p\001des Gt f#6Me theS ERAEAL @faV withh rhdiRsRoiRl ARHRS pattdd® as
expression of humani zed B-F5 is driven by the pronoter/enhancer of the gene

of hunégscriberoinl Breaple P glhe figurgshowsidar ehat e ercentoge of patioptsshivew thére
fragnmepts of the pl.asm,ds e [Male] e VI d Vic reqion h | zed
g e SRR T A e 4 e P Xl R 1 f AR

cor r espdeskt 88 ATRAPRRIInEE SiLpuenees atle giongiréaiwd tho debydaidasd Waileued eot i de
sequence. Both plasm ds and pSv2nco were sinultaneously introduced into

nouse TeR§EEDARIASHM. 0 (ATCC CRL- 1581) using Lipofectinth. Transfectonas
produci ng human 1 gG were sel ected by ELISA, using an anti-human 1gG (y
chain) antibody and an anti-human Ig K chain antibody. 21 Characterisation
of t heFgutd b6 nhd 16Birovide edsuhsifram the dliBichlStriab tvithahewmnatoid doibditioipatients

activity Culture supernatants of transfectqnas oducj ng the fqur versions
of hB- L dgigrie ) PRBiRe S Fec B it & &m@ﬁﬁ? PR 94%@%5@ e
puri fi geidhfsOfdh thd 488 RHREILAVARLS %%émﬁews BRHOIMRL AGE 3BBYshbwh A%aPT Ot €i n

A Sepharose and assessed for their bi ndi ng activity by neasuring, by
means dfarcohtbetnutribee ofbwaign jokrds in pathinks fromthesame doseegronpabingratiemnte i ndi ng

of biotittylitted -175.1 0 spl ub - D4 coated, on microliter plates.
ncubatiierous e e ARy iR Shle resoRPh GHES D 4C The Felatve
bi nding activities of bE-F5s (binding activity of BO0% are shown in Table

A below. Table A o o ) . .
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 rheumatoid 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), L4L (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 Vi (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 IgG1
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 Al) 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.



30 1-137WAL 10-20 10 14.37VILAM 10-20 Ito Fromth i
Table A it appears that the 37th residue of Leucine, ig ::(:IS;J: E:ZI s?gwn "
mai ntain CD4 binding activity of hB-F5 because the CD4 binding activity is
several -fold reduced by conversion of63.7Leu to 37lvral. On the contrary
the 4th residue of VK is found to be not so inportant for the CD4 bindi nb
activity. As the structural difference between 37Leu and 37Val of Mi[ is
not clearly denonstrated by nol ecul ar nodeling, the superiority of H371,

1137V in CD4 binding activity was unexpected. f137L/L4
were chosen fin eval uation. 22 P : L and 1137L/ L4114

to

Cytokine ULN (pg/mL)
1I-2 19.4

IL-6 4.4
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/pl (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, IgG3 or IgG4 because antibodies of the IgGl1
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 IgG1 subclass and modifications are not necessary for the agent of the

present invention. In particular, data presented in this patent application indicate that the



| nvestigation of the in vitro biological activities of humani zed B-F5 The
in vitro biological activities of nouse B-F5 and humani zed B-175s
(1-1371.1L4AM 1 gd@ and 11371,4,4L 1gG 1) were eval uated. Hunmani zed B- E5s of
1 gCl2 type (1137L/L4IVI 1gG& and 1137L/5L4L 1g&2) were also tested. The in
vitro biological activities of t B-F.. and the four types of hB-F5s were
eval uat ed usi ng peripheral blood nononuclear cells (PBMCs) from healthy
donors. PBIVICs were activated by ConA (2.5 pginm, 3 days) or PPD §1.0
pgi nd, agcahgEtheipresetdnysnsiondoes adt caugei substanrtial aml longdasting € e eelindspletioned

f hej r. | | by 3H:t hym di. j ion. Mari d
R e R T e

activities varied fromanti body to anti body and/or from donor to donor.
Al so, marine and hB-F5s were able to inhibit Ag-specific PBMC proliferation
i nducedApserdipgly, iyepreferygdeaspect pbilegnyentiopithe agerPd-anrmodifigsy l8Gliaatibedyon

nore effecti . g 0% & D 't'on)‘ﬁ_ n -FR. t nmed
to be n%‘%eéde@{el%?éysgl haﬁo%gét @Irl)"gﬂo%l VIV’I%:i ch nﬁi gﬁ&oﬂrag %Acttgllg) ?]/elnt%/ﬂ% “z%gu nost
t he sandeghgcosylBHdh glyfcomoldifidatibiy peglyddehgineedhd waedoey e etémeit inteadtioas) or
H37E/ VE %r & type of 1137111AM and F137111441, had al nost the sane

i nhi bitd gg‘&ﬁti%atdie@@“"leﬁh%‘ﬁ%ﬁt, the inhibitory activities of B-F5s agai nst
PPD- i nduced PBMC proliferation were as follows: H3711L4M Igd > H371,11.41,
1261 = 1137DI4M I g& = H371:11,41, 1g& = Considering the efficacy of the

i n vi t r'dhédiaotilpglicsaivhaht arei mystasuitableefos nese| iar theupdosat ofivemtius erahunanged ds,

H3711L4M | I s.chosen for further evaluation, and it is thjis antibody
whi ch i@thgﬁédan‘é%@fﬁa%?fe@n%wa &Vf%vea_etﬁswgﬁ ihigh 92 Rl AL SPAUAET on
in the EpanpDes+ %%théi%ﬁ T BellsNIExa@PRls! S04t dicSONMEE iakd SARabRNEE YeBting3
fromlower doses. Such ‘patients incClude all patients because of a | ower
| evel ofD4i-db2éffregulatasnt T esble caral digcussadi vn ddewker whawl.ddEnmipesrolJenaak ofoses

as disclosed; in 004 324, | spect the present invention also
provi de g‘é“%"%ﬂﬁ)w&r?ﬁ‘%pw l?jbﬁ'qg%@i body or fragment or derivative
thereof in the manufacture of a nedi canment effective against an autoi nmune

di sease, wherein the humani sed anti body capable of activating CD4+CD25+ ry
T cel | sGenggllyhe atibodyhescrnltheaimeentionopIinsesonener menei yoighleidomains which

conoent L Phindfiao 9% 11 biBodlFky cBBHES B lihah L8 Bedlbh iy 1l

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
IgGl.

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.

BTO061. 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:



The invention further provides use of a humani zed anti-CD4 anti body or
fragnment or derivative thereof in the nmanufacture of a nedi canent effective
agai nst an aut ohnnmune di sease, wherein the hunmani sed anti body is capabl e of
activating CD4+CD25+ regulatory T celgs, and wherein the nedicanent is

adm nistered to a subject in a single dose or a plurality of doses in an
anount of the antibody of from0.2 to 30 ng per dose. The present invention

! the anti fro 3 . nt i nve
i Soabe. ompminaNhgomaphal HRLUSEAPLY <EeRa S GA RS s PErN RN ©

capabl e, of AG ARG Oy 5 RRPRESVRAAUHIBRODSKNCENLOMNSEKSIED LAY Y

conpos admnistered to a subject in a dose of the agent from

0.2 Ny ¥osA8 YURYDVGAWRAY WGQETLYISESS GER NG 7.5 ny, 0.3 to 5 ny per
dose or preferably 0.3 to 1 rng per dose. Most preferably the range of

m | | i grafschesr Vdeswiext ends between 0,3 ng to 0.9 ng, or 0.3 to 0.99 ny In

one asRGkeIsPi AVYEBERATINGR 313 PSTSGYSYOYWECVe a plural ity of doses.
n (5]

ations It 1s suitable that dosage o ysS i s
bt eeRPOPICL LN SERCAPARIGCSEHG ALl A B e R SRRy Ty and
nost preferably be 2,{o less than 10 fig. Further, the dosage over a
peri odFGfQ@TﬁégyFéKs(%\éﬁe@)ﬁQ'agt ween 0.2 to less than 15 ng, preferably
between 0.2 and 12 ng, and nore preferably between 0.2 to less than 5 nig
In this aspect of the invention it i referr that . . . th SEvesS to
be adniDeiishtivesdfithisraatibody eteyalsq ﬁ‘é‘t"&’% &je‘ésedvgﬁe RBEN, l\é\lg&gPhlgeggys are
bet ween 0, o |es n 10 S ehidd YediRhvweRaving? atinehs? .85%y.
Alter né&‘ih}fé b}oswgﬁbr\?@ B %)nssrergefédrqég ]%yo%gg}&)a%m ni s(?lg_r ed. sub uég@gg(uﬁby or
i nt ran}gmaglr o ledst 90%, fioef wefeeably hialeadt 196 el exagRs léqlélftyél‘”é’e 10 days
are between mu to 30 ng, nore preferably between 5 ng and 30 ng. 94 The

dose canSEQ® NEX:2ul ated on the basis of the body surface area (BSA) of the
subj ect. Body surface area (BSA) can be cal cul ated according to any known

met hod. Exanpl es of BSA cal cul ati on net hods are fol l R
f or nul @iart(c%gg\ly( ;ﬂferr%d (abﬁhcbdjety 4re ml)OSﬁ whicly mrzslkw tég éem}glf}*k%\ﬁ%ﬁﬁ%g%tgﬁ‘é@‘lﬁgr
Sinplified Calcul atj f B Suy i f o £yl edte 2D4
317( 1I7)r:a§i998101%§92?flst%gﬁ§°‘}§5%¥§ ] ?’ﬁﬁ%’l%aéfa%gﬂw(ﬁnﬂﬂl Sty of 28%35%; Hel ght (+r‘r) 25 x
Vi ght (&Igisﬁ?e'g%lﬁq g SO THUBSItnR the CDREWHithin theedi amhY e dpm@uﬁpwlmmm' te

2

sur face ea | hei ght and wei ght be known, Arch Lnt Med_.19 7. 1.
Hay coc kinfragiiresi@:an@3A. Sud) antibodige 436 8PHO Y Jhre X?E%W}(“ & sg]geﬁlfl 08;%@?%
(Haycock G B., .Schwart z J RYakddie kg f or nmeasuri ng
body sufPReshadagot W%ﬁt@@{yﬁﬁ%gﬁ§§¥%c&nﬁyaaﬁgal i datlgyd in infants, children
and adults. The Journal of Pediatrics 1978 93:1:62-66) Gehan and Ceorge

formula: BSA (in2) = 0.0235 x Fieight(ci 1/4 X '
( Gehan (:‘:énerﬂé;ortlge)hS‘:l,:5 Estiboriyt VA IB?tEﬁ &W lﬁgﬁf’é@ﬁrr ?oacéer% ggr éa r%me(?lﬁek?‘glktlt and

wei ght,, Canc(%[:). %el%gzﬁ% aﬁﬁ%, &1957(9)n§ﬁh121%§i'0§5:)an be selected among constant domains

region !
from any class of immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and any isotype,

including IgGl, IgG2, 1gG3 and 1gG4. Preferred constant regions are selected among constant

domains of IgG, in particular [gGl.

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



Boyd formula: BSA (n2) - 0.0003207 x Height(cm) x Weigl ( ans)(0.7285 .0188
x LOZ grans) According to the invention the dose of the agent to the
subject is fromO0.10 to 20 ng/n2 body surface area of the patient,
preferably from0.12 to 15 nagirn2, ndPe preferably 0.20 to 10 ng/ m and
nost preferably 0.30 to 0.50 ng/ n2# Further the dose can be cal cul ated
based on the body wei ght of the subject. According to the invention the

dose of e ject i 0 4 . : .2 to
300 pa/kginoBE the bRpbdoCHGEEhg B LRl 1 el $8ind 81 B1ERY, €

pgi kg. seqdfenca codigg e spaplegdptioé alldwveink Miveedectetion Wi eegproted chadsoite dddedd on t he
body surface area or the body weight of the subject it is preferred that,

when the dose is to be admi nistered intravenously, the dosages over a

peri od : ; et : / -oor : pween

0. 20" orf U ARHSUY BaRE WS RpeSulPcaolte ereil W RIPLEIEHEPRY OZHBRET,
100 j i gibkge isAlitlexdrtatappripyiaterdvatel sdypenkes edlowig the rbgulatibm of 8¢ eaesdription

subcut aneously or. intramuscularly, it is preferred that the dosages over a
peri od % tgslgtigring ehasen ﬁg]é).%‘é r?‘iﬁ’%n%ﬁgf’?tﬂ@,coﬁ’tﬂnémﬁrael?‘%)’%&g’ua%%\een
03 to 2} ¢xBfd@on LissBRL ¥Rk ertid® 500 ) 1g/ kg nore preferably between 20 to
500 pg/kg. The frequency of admnistration is not especially limted,
provided that it does not with the effectiveness of the treatnent. In the

inventiQn, it is.pr red that th ural.ity.of doses .ar i njstered on
| oactiesiecpibiral RSl ahy o Bhugisiy b idrodiST Bk B Rl
weeks, 1@6¥ntedhnRRY 8f re@¥@biarPDNRCAR) peB¥Ed dpifecyiigks, every cal endar nonth,
every 6 cal endar nonths or yearly. Thus, the doses may be separated by at

| east one day, or alternatively by at |east one week, or by at |east one
rmont h Ol‘hetﬁ{veaﬁhtoh%?s%tnﬁa?](eggget g a2 st ?éik%}anlsfg%édl§ %&&Rﬁcl%tiégyof e ilnggtﬁltonpne
year (nmeani ng al the doses ‘are taken every day-or every Week, OofF every
nmont h - aQsefv €hokst-GeliD Mtithén dlic Eha@ieyvorleast) thel pregent Unidition atdnebd Proke@ydtite or

plurality of doses are taken fromevery 1 to 31 days, or every- 1-12
mont hs .curpyolie sgis Among suitzhlecukayefin cellspeae gyillympntign, &y wan@f egpmelgl |y in

treat L | Se [ . L ini.tely, or

ant ;| S Gefe B Jchls ShalRs ShecrhinichE TR HeORRLR ot IHMdMbLY: 1T
t he dos$poidspradirumi sihemed ctlts duck as Hel & aCHO0BTHIC129aBHKI, G@B8\tekc. The i nventi on
al so provides a kit for a use as defined above wherein the kit conprises a

plurality of nedi canent dosages for sinmultaneous, sequential or at

admi ni Sfijedloh@fditn 3¢ SWHEESn vecklls ublSR BE Blfith, 18d IndRhRYRSlioh GPAbAENL  Of
an aut ol mune di sease, i ch method conprises adm nistering a medi cament to
a subj eells cahtermade hyhthe stdidard techiniqguespf meksulanbiatpmyt capabl e of activating

CD4+CD25+ regulatory T cells, and wherein the nedicanent is admnistered to
t he subject in an anobunt as descri bed above.

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 Vg most like the original mouse B-F5 Vi and V. Vg region of a human antibody

(M26; Accession Number A36006) had the highest homology with B-F5 Vy. VK region of



It is preferred that the agent is a humani zedanti-CD4 antibody or fragment
or derivative thereof derived fromthe nouse nonocl onal anti-CD4 anti body
B-175 fly the phannaceutical conposition and nedi canents used
according to the present invention a2@ for treating an autoi nunune di sease.
Preferably the autoi mune disease is selected frompsoriasis, rheunmatoid
Srthritis nultiple sclerosis, type-1 diabetes, inflammatory bowel

i seasgs S t r heni a
ar av; ol SplbEEAaRc 0Bk, RMCATARE o e e L

mat i tilgad thy Bighest hbinslogpavith BaFSPVant ati on-rel at ed di seases such as
graft-versus-host or host-versus-grail reactions, or general organ
tol erance |ssues preferred aspect of the invention the autoi nunune di sease
|5 PSOR 8% s JINAY iRk Rg bRketll AGR AR NI SRR SARSIGIcHGl & NiemicnSe o
pl agues on e sufrerer”s <|n The Psoriasis Area and Severity |ndex (PASO
scor e werexonsmmleyl andeldsigoated ad ML@H@.MM doror typehel VMﬁeMg pewiepm gicn

exhi bite fereis. | th

(E), |Wftﬁ?ttt¥%$ﬁﬂn’(nf)a°1da"ﬁﬂ§ SCO \? V%S‘gﬁrgecﬁg sur Qf;dgg rgwwema
i nvol Vﬁmfanééism%e%g«%mémr@mhe 1}@&9@&:6 ):mcetsrdinﬂchtFK- peALdafd and
lower (1) extremties bl e B bel ow shows how t he scorlnngystenlmnrks

TABLE BAM BABowscior Flggres%tﬁm alppnmygmt loé dhe polypaptide sequences O
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 V, 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 (Vy 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 promoter/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“i. Transfectomas producing human IgG were selected by ELISA, using an

anti-human IgG (y chain) antibody and an anti-human Ig K chain antibody.



Very marked 70-89% 90- 100% 6 Because the head, upper extremties,
trunk, and | ower extremties correspond to approximately 10, 20, 30, and
40% of body surface area, respectively, the PAS score is calculated by the
formula: PAS = 0.1(Eh L DI)A 4- 0.2 + 1, 4- DOA, + 0.3(E, + L + WA +
0.4 (E1+ i + DOAlI PASl1 score ranges fromO0-72. A score of 0O neans no
psoriasis, while a score of 72 represents the nost severe psoriasis. In a
preferr enpodi ment . of I S, aspect e phar uti cal conposition of the
bt esent ChagRRcrai 4 Rogiteted SFRPRLal MRRITRESS B) oroviding at | east a
40 % andimihefdDybiallingeestina 50 % inprovenent in the PASI score of the
patient. Preferably the subject has a PAS| score of at_ |east 10 prior, to

t r eat neQelturyisepenatpnts of yaﬁﬁlycta@a% ernluging| the &qur TR fiR-Ep vepicAllectsdat i on,

nore prefe t =N i j .. these
ot oot e ABintally, TRE Sl A SogBly Gl BB HokPhLER: olirfile ) 4efhay
enbodi ngimématogidphg usihgarbdtenf At Sepharvéennd assesded fol tlammE@DdUbindial activipoby ti on
is to be adn nistered intravenousl iﬁ* stgb,cut agl_eouslty or i ntrarigesc_u arly in

t he dosREBENEEdY Means Heoamstiys ERLyA their aphibigry aghiyites aggdest the bigdigg o

adm ni shigfifflatel B BNBUBNIGIL EDAUE I KdollRbIANC 180BRId:E AR NEPRofls 2 MO
to 7.5 ng, nore preferably between 0.3 to ng. ere the patient is to

r ecei vefoa3pt@aml oteynight dod¥S. t he dosage over a period of 10 days is
preferably between 0.2 to less than 10 ma. Alternatively, where the dose is
to be adm ni stered subcutaneously or intramuscularly it is preferred that
the dosgpd &1&%%&&1@%&&1@#5@@1&%@&{ IFIRB I SOPAVERE & TWA)ard0 NU.
Where the patient is to receive a plurality of doses the dosage over a

peri od sbwhindabls A belowef er abl y bet ween 02 to | ess than 25 ng.

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

H37L/LAL 4 80

37 30
H37L/1LAM 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 3Leu to *"Val. On the contrary, the 4th residue of Vi 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.



28 In a further aspect of the present invention the pharmaceuti cal
conpositions are for treating rheumatoid arthritis. Rheumatoid arthritis is
an aut oi mmunc di sease which causes chronic inflammation of joints and
surroundi ng tissues, and can al so af22ct other tissues and body organs.

| mprovenent in rheumatoid arthritis exhibited by a treated patient is
commonl y assessed using the Anerican Col | ege of Rheunatol ogy (ACR) core set
of paranmeters (Pelson et al., Arthritis & Rheumatism 1995, 38(6),

727-735). This system defines a value of ACR 20 as a 20% i nprovenent in

t ender Radigaien bfhe jrovinb bislomtsl aariditi208ffiumpmireéBeRi in 3 of the 5 remaining
ACR core set neasures: patient and _physician gl obal ai

di sabi The &, vizaa Biokegicad GF%VIBﬁ%%fén?%é{ZE% taf,lg Llwehl%é%‘io %Fég 2@‘3?’3@5}! ié%fﬁ“ CRP) .
'@ PhafBcRul 1168 1 QERONR Hifan 8 IF0 of NBUNRIR! GHIUDAM 1¢T2ERI
preferably e ntravenously, subcutaneously or intramuscularly 1n the
dosageH3%pédifIped) Peesdottestedat nent of arthritis includes first |ine drugs

for controlling pain and inflammtion cl assified as non-steroidal
anti-inflammatory drugs (NSAIDs), e.g., aspirin, ibuprofen, naproxen, etc.

Second@hyintife bigEsic hoi@itity ditthB-HIWldURE foue Oych ©OBBETRivise bedidted wiggni sone
and dexanet hasone), slow acting antirlieumatic drugs (SAARDs) or

di seasperipbeial lond nzomohudlensealis (PBMEslgson breltidonoes. BBMGraversacidvatedby

el unbPi i vaf, ST BEPARTREE . FREN PRk bre B i RaRle i £ nd,
corti sqaR MeitRaEior #ed pioRRrdtveirdpoities bRAHpheMNdias ineorpoeatign. pr edni sane and

dexamnet haso. ne). Anot her group of drugs call ed biol ogical -response
nodi fiers (BRWMs) has al so been devel oped for treatnment of RA including

ant agogj@%ﬁ ¥ ﬁ?ﬂ&ﬁ@ i ARAhdITURRAR ’cdnﬂ-l;f'dg{:énagﬁﬁlif‘e&ﬁ{b%f 66PHhk s wor k

t hr oug S receptor-or direc g to the TNF-al pha
pr ot ei Maried2Porh Antite yeorbadiboéynindsibr frdri sloaspe dpnaf Aldve munwe and bB-K3severe

conpositions are to be_adninistered.in conination with drugs currently
used t@MFFéEWEV%%&ﬁﬂT%ﬁ%fgkghppﬁﬁ§¢“mdn§ﬁgai33&@?, the conpositions are to
be adm nistered with one of the drugs nentioned above, preferably

met hoexat e. ) ]
IgG1 type of hB-F5 inhibited PPD-induced proliferation more effectively (as high as 70%

inhibition) than mB-F5. IgGl type seemed to be more effective than IgG2 type of which
inhibitory activity was almost the same as mB-F5. For IgGl type, H37L/L4M was more
effective than H37L/LAL. IgG2 type of H37L/L4M and H37L/LAL had almost the same
inhibitory activities. In short, the inhibitory activities of B-F5s against PPD-induced PBMC
proliferation were as follows: H37L/LAM IgGl > H37L/L4L IgGl > H37L/LAM IgG2 =
H37L/L4L IgG2 = mB-FS5.

Considering the efficacy of the in vitro biological activity and the smaller number of mouse
amino acids, H37L/L4M IgG1l 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



Known drugs, such as nethotrexate, and the pharmaceutical conposition of
the present invention can be adm ni stered sinultaneously, sequentially or
separately. The inv enbodinments. will now be described further in relation
to the follow ng specific EXAMPLES EXAMPLE | Bi nding of BTO61 to prinmacy
human peri pheral |ynphocytes(results shown in Figure 1) Method Human PBMCs
were isolated by density gradient centriffigation and stained with

FI TC- | abel | ed anti - i hody . (345763; / Di,cki ser jal
i |t | OREM PVeT . BP0 SRES RIS Pais BB asa T oh e YRR FITRFs
| 'abel | e Byl $6ai#ahA10 4y dolfd? oldreQRBes abatidciRd id Woingsseemueh) . By flow

cytonetric anal ysis the nean fluorescence intensity of CD3+ BTO61 bi ndi ng
| ymphocytes was determ ned. The results are set out in Results BTO61 binds

to humgn | hocytes at l.ow concentrat..ons. | ow 10he, hal Xi. sl

ot ur auPGIEGRPBI oA Fiserg iBYeBPt o ReBvirhiieott Spduiad: AR Loty o
concentfAin b ordLivadve MResirei fher mpaifh@ites ofai Bbditateit Verfatase igaihst3gh and
300 tg;. 30 EXAMPLE 2 |Inhibition ofproliferation of CD8+ T-ce

T061 sistoianediToase grbEPNSihE I Sd SRRy KapiblLPE argvating CD4+CD25H
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.

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.



Met hod Isolation of human T cell popul ati ons CD2511° Tregs were separat ed
fromhuffy coats and/or | eukapheresis of healthy volunteers by nmagnetic
bead cell separation according to the follow ng protocol. CD41-CD25'
regulatory T cells were isolated frotdhuffy coats of healthy vol unteers by
2 steps. In the first step CD4' T cells using 2-4pl

CD4- MACS-Mul tisort-Beads (MIlteriyi Biotec) per 107 PBMCs were positively
selected_ After 15 m nutes of incubation, magnetic sel ection was perforned_
in the next step positively isolated cells were depl eted of CD25-

expr esshd@oddQian GRS weetdiculabd Bn BRbasis@ e badyl siehiod-ayen@sredsl thBalibje@s| o,

Norway), The resulting CD4tCD25 T cells were 95-98% pure nt ouched
CD4t CDB6&dY swrédck sirggel Ab@qnab@aalﬁ}latﬁéga@qr@@gstelaé‘é'tlvlﬁwwmsﬁbr)ge{’?ﬁ%@e%& eting

&Dﬁébggﬁggdaﬁcﬁcg%gt&ﬁ%ﬁ%&s a%%?s?féﬁ‘ w25 and CD45R0 expressing cells with

cation schene is shown in Figure 2. Co-culture assay
To evaMegicet foamiulaf (BS20@e?)6f ([Height(&hyx Wiedghtte)l B60d yhetion of human GD25°

T , f hly isolated hu 025 T -cul t d, wi ieic T
cel I cooy - Aepnelied PovePl bobCBRAbRaAL Bofy Satsee i oY Pagenbied BEERY el <
in pr esen062951ﬁi14})f;ﬁ59%2t anti-CD4 mAb. Briefly, 1x105 freshly isol ated

CD25' Tregs were i‘ncubated with 3x105 irradi ated (50 Gy) syngenele PBMC in
the presence of varying amobunts of anti-CD4 mAb. Either imrediately or 24 h

orol 1§ BRlpRGRORE G RERH BN At h 0208 Sefepiahy Peltitos ST

concentrations fromO0.01 ttglird to 50 ug/nl were tested in this assay,

CD8t T cel | spyyeren: PRIBASER:US kstthulB estnbleARE AR oxifREI butk Bc S8 i height
reproduci bl y i nducés suppressive activity in Tregs in a dose-dependent
manner, resahd weight be knutwrbidré/ot dedt19¢6 pr @6317dr ati on of alloreactive CD8+ T
cells. BTO61 stinulates CD4+CD25+ Tregs which directly inhibit CDS+ T

cells. In particular, the results canfjrm that ere i So4spghi bition of the
prol i f StazeqcsfommulayBSA (m P24 5 e HREHERYL oﬁ;‘pﬁlﬁﬁ(@/ as ' Ong/ni |
corresponding to | ow dose application in patients of 30 pg. "(AWPLE 3 -
psor asi s | (AREnG Fo Syl e . e e kAT et EObE o 144
and 1419) Thefakiatdat W\ lafight Wedeht TanBilOGdidatedtin égbntgehildteoiandedulise Gksease i s
being tested on 56 patients suff.?‘ri ng. from noderate to severe chronic
psori asi s. Fovenel of: edf%’ﬁﬁﬂ%@&% K e dose escal ation study to assess the
safety and efficacy o 8-F5. The conditions of the trial are as foll ows:
fety and efficacy of h h diti f th i al foll
The 56 tien aredivid i S 246 ;@Wé‘glﬁ' 1“gonpri si ng
ei ght i F‘\l/?’b‘téla%r.gglgﬁm\?élll%?sgéiQbﬁu_;(g“%%o)gg% rgglgzpl to V) a(;kgv)ltgo receive the
anti body or placebo by intravenous adm nistration and two dose groups (dose
groups VI andeinl PA 8G6orb@SLEEGinvRiohvg hamiah bodhy swface haadiom heightsmldcut aneous
adm ni stration. Two patrents in each dose group receive a placebo, while
the remai ni igighitx Cﬁrmcrzfeﬁhtgnc?there@ﬁz’nlﬁ%éi?&ﬁ%.ﬁb receive a dose of BT061. In

dose group 1 the six patients receive 0.5 ma of intravenous BTO61. In dose

groups J1 to V.t| i X2pat,i regei 03 . ©Or2ayg0.084x 20 ny of
Rl 061, doé'éirf%‘ﬂ‘fl%'g%‘?‘ (@,fa@@%@gdﬁ@%ﬁﬁ%n}j VN el\%ﬁtége isige administration is
subcut ané&eus)) the six patients receive 12.5 ng or 25 ng of BTO061,
respectively. For intravenous adm nistration the anti body/placebo is to be

infused in the forearmvein according to nedically accegt ed (gr ocedures. 1In
the pr eseotdiemwahe venibomihedosamighe egentta tie splieetds Fem:0-§9 yPEmeant PotYous

i ntravenous i nfusi,on over a perio f rS. Vi ri L r i us
Pil ot EUrlicearEn 0g dhenpatical, MftAbly Boft] 03208 U mif?. Tndif B’té%f?ra‘?? QRpIBI o
a 0, 9% 592 eltlsOpreteatilp DBt Or50(B/mBr aun Mel sungen AG, Genmiany) up to a
total volune of 20 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 pg/kg, preferably 2 to 400
ug/kg, more preferably 2 to 250 pg/kg and most preferably 2.5 to 20 pg/kg.



For subcutaneous adm nistration the antibody is to be admnistered as a

si ngl e subcut aneous injection. The sanme procedure applies for the placebo.
The | evel of psoriasis exhibited by each patient is recorded using the
Psoriasis Area and Severity Index (PASk) score. As described above higher
PAS! scores corresponds to a higher |level of psoriasis. Patients enrolled
onto the trial have a noderate to severe chronic psoriasis, i.e. a PASI
score of 10 or above. The patient's PAS1l score is assessed before the
trial to provide a "baseline" value at day 0, and repeatedly during the

trial af tﬂ%s%%a%ecf % th%qnve%éion %ﬁrere‘lﬁle dggei A1 sdPon Q%SD%F%Q#?C&JM% &&Otﬂgtoh%pgfs

from dose received a singlée I ntravenous app

B' 1' 06 weighthofl the kulgjeqadt isepreferded aimatdwhen gieadse 1s toclseadigitistdred pitaceatvaslylhe
dose pg&ﬁmeight and the_dqgse per b%dy surface area (,BSA) for each patient
are Shdthdpseeenpyes agenpd @) 1Q drysare beiwesn (el te d0dng/a edosdusiesrbhybetyeehe

Most el | L d | } af d in
dose gr(g%%ft(? 42}rﬁl gﬁTsl Hmétﬁg%agﬁé%g% 8%??1 Eir% %ngég%gﬁlt gggvelgltr:%r %vie(?r(g H%ﬁ(lgn t he
PAST scAltenitiveiy, Wherdths elosaseare folseadministerdd siuicutapedisgnérsinframanscibsky, grioup | |
recei ved singl e intravenous inj.ecti.q f 2.5 of BT0O61 ile two

bat | entiEelEih g dbe dPBS AVFo AFEd A O PracisBevre WULE JRimeEr gRoTanG

t he dosgeRfiblPesWeeH DIA2PMEANT BPALtvRh ﬁﬁwsmgg&@tmm pRERMBIy Betdadl e DI .
The PAS' scor'es for the patients in dose group 11 are shown in Table D

t oget heX0 taiSOA pgheg. per cent age i nprovenment in the PASI score fromthe
baseline. 33 Six patients fromdose group Ill received a single
i ntravenous injection of 5.0 ng of B1l' 061 while two patients from dose

group ITHe fr@fRhMESF AdIRINRIRGEEP D nokNBpElLAR PATtedyRiraNItied Mt it esl ASEInREferdOdy

surface area (BSA) for each patient are shown in Table D2. The PAS1 scores

tiw t hevighntheesflestivencan o6 ther eeatment) Imthe igwertion; i is fragiewedthat thyeplhealitynpf h t he
per centagg; a{rggﬁrﬁ}/n%@ﬂg& 011 At fegﬁ tﬁéb‘l%llloa%% ﬁ“as];g: %gh&@%ega&tﬁ&' (ﬁ?f, w%ﬁ e%&uép 1
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.



Six patients fromdose group IV are receiving a single intr

injection of 10.0 ng of 8T061 while two pati gnts frgm dose S\r/gﬂgufv
received the placebo. The dose per weight and the dose per body surface
area (BSA) for the patients is shown2¢n Table DI The PASI scores for the
patients in dose group IV are shown in Table D3 together wth the
percentage i nprovenent in the PASI score fromthe baseline.

.-kke 0" --4=1 4,° 0, ds en
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

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%
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Marked 3 50-69%
5
Very marked G 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:

PASI=0.1(E; + I + Dp)As + 0.2(E, + 1, + D,)A, + 0.3(E, + I, + D)A, + 0.4 (E; + 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.
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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-

theumatic drugs (DMARDs), 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.
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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.

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.
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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 2-4pl 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).
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
pg/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.



Thirty volunteers received 81061 by intravenous adm nistration in 10 dosage
groups, with 3 volunteers per group. Further, 15 volunteers received BT061
by subcutaneous adnministration in 5 dosage groups also with 3 volunteers
per group. The administration of 131084 intravenously is illustrated Table
F below. 40 TABLE F - Intravenous dose of BT061 Adm nistration of BT061
Total dose of BTO61 nab Vol une of BTO061-12.5 ng Vol une of BTO061-25 ngy
Vol une Xf ?T061- 50 ng 3.5g. 0.28 pl
esults
BTO061 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-F5.

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.
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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.

Dose Group

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 111
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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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For subcutaneous application plasma sanples were. taken before

adm nistration and at 3 12, 24, 36, 48, 56, 72, 88, 96, 120, 144 and 168
hours after adm nistration and on day 75. For intravenous application,

pl asma sanpl es were taken before adnggistration and at 30 m nutes, 1, 2, 3,
6, 12, 24, 36, 48, 72, 96, 120, 144 and 168 hours after adm nistration. The
pl asma sanpl es were anal yzed usi ng standard EL1SA net hodol ogy to establish
cytokine levels. The rel evant cytokines anal yzed incl uded: 1L-6 and 1L-2.
The pl asnma sanpl es were al so anal yzed usi ng standard net hods of flow
cytonetry to neasure the nunber of CD4+ |ynphocytes. Results It was found
that intravenous and subcutaneous doses up to 60 nig were generally well
tol erated. Cytokine Ievgls Induction®f ’Dyt,_le,ne,J;eI ease i.s|a common
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e highest cytokine concentrations observed after adm nistration of the
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48 Many CD4 specific nonocl onal antibodies known in the art (such as those
reviewed in Strand et S., 2007) achi eve i mmuno-suppression via 0OD4-positive
| ynphocyte depletion. The drawback of {-Hhese antibodies is that treated

i ndi vi dual s becone i nmuno-conprom sed, and are susceptible to other
infections. In contrast this study showed that BTO061 i nduced no nmassive

|l ong lasting depletion of CD4- positive cells. However, a transient decline
of CD4-positive | ynphocytes was observed with a recovery to normvalues in
t he peripheral blood within 72 h after adm nistration of the antibody. At
the 72 h time point after application of BT061, CO4 cell countsvolunteers

of the intravenous dose gawps showed CD4 | evel s that were bel ow these norm
values as follows: | volunteer of the 1QQ pg|intravenous' dose:| 400 CD4
cells per pl; | volunteergof the 5 gﬁ%uﬁ\ 419 0)4 cells per|pl; |
vol unteer of the 1Go ny gnsup 440 CD4QC§$I$gper pI and 1 volunteer of the
20 ny g@oup 392 0)4 cel I8 per pl. -
e ]
(=]
(0]
4 Sl
= | S
S 3 S| E|F
> ~ NN
. <+ | <
2 £ |
— |~
3 % g e|S|S
< o o0 el 0 Dl e
5 S e | = |9«
= 2 ==
‘E O
;0 Q-E) AIA?/\
g 3 2 BIRIEIEN
o \Q HO'—tﬂ'SO\
: (%) o 1= N B B R
= — § = ® 8 < o
= — iy 06 00 g | b=
> o ‘—4\'—4‘_‘!—4
— =1V]
5 5 slelelelele
2 = 5 XXX
5 o ol Sl T+ o n
< 4 O  ~ N N — — N -
o vy a(\]vvvvvv
2 - E il —~ 9N x
3 - = O Y 0 o = w
q \‘:‘/ L T B B e D I |
g IS
5 ~ 3 REEREIRES
2, i o A S 9 v o = a3
= N N
| = NN Qe g
5
% s e cleless
o -~ SIS S XX
8 s cle|leie|e|2|e |z
@ i g - S g o o =TT
— — SIS e
2 — | e = 00 N DN
P~ /\A.AAAAA
: - XXX XXX
Q o o NN Nl g n
A : = = 8NN a N
— o < N | N N N N N
- & ~le x % T %S
g QIS l= ===
H Q — ()
E 23 % oo X589 REQ
9 SR
§ - 9D s fFzrrr e
~ S 2 E M A A A A A A




However, these values were only slightly bel ow normvalues. CD4 cell counts
in the remaining 26 volunteers of the intravenous dose groups were within
the normval ues 72 hours after adm nistration of BTO61. In the subcutaneous
dose groups, after 72 h only one out 38f 15 vol unteer showed CD4 cell counts
bel ow nonn values. In conclusion, in contrast to depleting CD4 specific

i nAbs, BT061 only induced a transient decline of CD4-positive cells

fol | oned by eneral recovery. Fromt.h r Len ' i
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depl etion of these cells.” 49 PLES5 -Cdinical trial of BJ061 i& patkﬁnts
Wit h rPasistosésdfonmatieits ifeonTHeseagionp tly while thezgraghsslyn it Fgugest 94 e dhkt oi d

arthritis i j,ng tested.on [ ffering fromthis disease. The
trial %@ﬁﬁ?ﬁé@@hégWﬁfﬁFBF%ﬂﬁ%gg%éﬁﬁ%g“ﬁﬁ§%|ving 96 patients, divided into
12 groups. In each group two patients receive a placebo Wiile 6 patients
recei ve BT061. Patients are dosed once a wee r a.period of .6 eks,
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the 1.25 subcut anegus, dose gr the patients are nunbered 101, 102,
103, 1pajien SGB,dOiQ)E,"“Eb?“daﬁ?R)‘erg"PQ#EGCF‘rYSdg.p%%% subcut aneous dose group the
patients are nunbered 20h 208. In the 12.5 ng subcut aneous dose group the

patients are nunbered 301-308. In the 25 ng subcutan%ous dose group the
pat i enirs faat,dn rvotthdosecerdadss- 5098 of the patisnBrhayed ablagsta e dIEPHYSE R '&.fge‘F he
patien re nunbered 501-508., In the g B P & put he
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the psoriasistrial. The level of rheumatoid arthritis is.recorded ekly
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t ender ,and Ilen 4ol - the levels of G- reactive protein (CRP) and
t he er9FﬁF8€??83§HH%%%%§§%§%ﬁ5$ate (ESR). These paraneters are assessed
before the trial, to provide a "baseline" value at day 0, and repeatedly

during the trial period and thereafter at 8,6 22 43 days .af t.
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Speci fi y rovide the nunber of tender and swol]len joints

over t higancing smpafvemnbet dfter &eatment. 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 1L

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

score is shown in Table E.



Table Q - Tender and swollen joint counts fromthe 25 rug subcut aneous dose
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TABLE E — Summary of results from Dose Groups I to III

Dose group I* | Dose group II* | Dose group IIT*
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 BT061

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
3.5 ug 0.28 ul _ — : —
20 pg _ 1.6 pl . — _ —
100 pg _ g ul | — _ —
500 pg . 40 pl = _ —
2.5mg _ 0.2 ml _ — _ —
Smg _ 0.4 ml _ — _ —-
10 mg 0.8 ml _ - _ —
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
5mg - 0.4 ml _ — .. —

10 mg . 0.8 ml — .. —

20 mg — _ 0.8 ml _ —

40 mg — _ — . 0.8 ml

60 mg - — 1ml+0.2ml

Each dose is injected as a single bolus inj ection.
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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-q, 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.



Figure 15 shows the percentage of patients fromthe dose groups receivVving
1.25 rug, 6.25 ng, 12.5 ng and 25 ng subcut aneous BT061 achi eving at | east
a 20% i nprovenent of relevant ACK paraneters over the course of the trial,
and the percentage of patients achied2ng at | east an ACR20 response at week
7. In particular, it can be seen that 50% of patients in the 25 ny

subcut aneous dose group (i.e. 4 out of the 8 patients where 2 of the
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Figure 10 A and B show the TNFa 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
BTO061. 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.



5. A pharmaceutical conposition for treating an autobranune di sease
conprising a pharmaceutically acceptable carrier and an agent capabl e of
activating CD4+CD25+ regulatory T cells, wherein the conposition is to be
adm nistered to a subject in a dose of,the agent fromO0.10 to 20 ng/ n2 body
surface area of the subject 6. A pharndceutical conposition according to
claim5 wherein the conposition is to be admnistered to a subject in a
dose of the agent fromO0.12 to 15 ng/rn2 7. A pharmaceutical conposition
accor di hgcangparisen tn Beplizameb and AR Xclofrprudts takem fiosn Herolketzadn 2002 iNemelinglol. a
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A pharmaceuti cal conposition according to claim 11 wherein the conposition
is to bg admnistered tqQ a suhject in se.of the agent from2,5 to. 20
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di seasest.al.C2AIMNSEnk]lsk Mal. Tape oiDiuhetes dabhyntei di ti s, aut oi mmune myast heni a
gravis, system c |lupus erythematosus and transplantation-rel ated di seases
such as graft-versus-host or general organ tol erance issues, 14. A

phar macepii-¢ahpliyRAsi tion according to claim 13 wherein the disease is
psoriasis. 15. A'pharnmaceutical conposition according to claim 14 wherein
t he confmoadditiam the triphpbsol iaclofled r stitdynyf the amindsissofb§Dapovitise Agnpliodyast a
40% i nprovenent iLn tli%et Psoriasis Area and Severity Index (PASl1l) score of
the pat @b samples QlsEted m couti cal conposition according to claim 15
wherein theconposition is capable of treating psoriasis by providing at

| east a 50% i nprovenent in the Psoriasis Area and Severity |ndex (PAST)

score of the patient. 17. A pharmaceutical conposition according to claim
13 wher BiqesHis ofithe imverous idmiristsatipnzare Biawn below in Tables H, J and K. Table L

shows the results of the trial with subcutancous administration. The results are shown

graphically in Figures 12 and 13.
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57 28. A pharmaceutical conposition according to claim27 wherein the
aut oi mune di sease is psoriasis and the dose is to be adm ni stered once
every two weeks. 29. A pharmaceutical conposition according to claim 27
wherei n the autoi nmune di sease i s psodbasis and the dose is to be

adm ni stered once every four weeks. 30A pharnaceutical conposition
according to clain127 mherein the aut oi trununc di sease is rheumatoid

phar madABEE | (3 s%un% VoIt EIEY vB05 et Rl 2 b e .

di seasé“f‘?"?‘méﬁ H‘%i‘lt'f’ﬁ 6 nd the dose is to be admi ni stered. once

every four weeks 32. A nhar maceutical conposition conprising-a
phar maceut T®2E |y dccept able carrier and PO%hent capable of activat ng
CD44- QD25+ _regulatlof:ymE ceims | \WhBRel nSmie o emﬁ_J_é_'gLsé?r 2 p20mg
Concer_t_r_aanrmsenf £lr 80 Al A |+ 823 50 m IR by L&D »3700
i s T 3’!! T LU L4 I8-I-\.l r.l D:Il I -y ’-1. T 1\()§ P]A 1 |||A\lf,1 L | u|63
conposi-ti-on hecordi-ngot okt Ai-m-32 o wher-erh :h" ggent gEsent o
Concerf rat 1 ll\ aof | g Aﬂl Ny ﬂ‘tg-l- O 7;64-’\- i .\2&? ’)jl nhl3x ]‘AO. 110 H t H
Hrat+gi—o 0691991 H 7)63L ST T ‘Jll,.lslf?’ SGg7 77 |PTSH i‘lq(:c%d _bd.l 1891 osI I on
SCgO{ 1 Egnt e} aLL. 3@6()? ‘3817""" i’ﬁgznl |n-_,-’3qu= ul OUI t4bg‘::,||‘pllmlbl B’ﬂ s from
, o:;lu h- oJ- %SPWC U5 [ CGIPOIT U191 [ACTEQT M3 0 Clm?il;l 34

wher eim LIIE48KUI UNE O3t e G@NMPPShKEG O 1657 T TTOTHgd D (107045 M 945 36- a3
phar ngceut THgt  CONMPO& T 0N, {zCO[ Ay {0 784 ai|Ma3g WNeggi N (o agehss |
presert TN ggpCONCENtgggtion7af [rags LU gs 28 6 M|, 6437.| Aoeha) negeut i cal

conposi ti oqz@ccor di ngwot O] Ck@i M 3Gagher esmt e 40l Unesmaf [t hworonpess tion is

V)

0.1 tq 3 ni44n 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 pl (upper limit of normal; ULN).



58 38. A pharnmaceutical conposition according to claim37 wherein the

vol unme of the conpositionis 0.5 to L5 mM. 39. A pharmaceutical
conposition according to any preceding claimwherein within the period of
10 minutes after the beginning of addbnistration to 96 hours after the
conpletion of adm nistration the |l evel of a cytokine in the subject's bl ood
plasma is less than a 20 fold increase of the level imediately prior to
adm ni stration, and wherein the eytokine is selected front 1FN-y, TNF-et,
IL-6 and 1L-2. 40, A pharnmaceutical conposition according to any one of
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conposition according to any preceding claimwherein within the period of
72 to 96 hours after adm nistration the cell count of CD4+ |ynphocytes in
the subject's blood plasma is at |east 250 cells/W 42. A pharnaceuti cal
conposition according to any preceding claimWerein the agent is a
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conposition accor ding to any preceding claimwherein the agent is a
humanjzed anti-CD4 antibody, or fragnment or derivative thereof having V
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I dent [Ty WegyT SEQTHENO Hoand SER 1D NS [2- 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 44.83 83.3




45. A pharnmaceuti cal

t he agent
nonocl onal

conposition according to any preceding claimwherein

anti-CD4 anti body B-F5.

is a humani zed anti-Clpd anti body derived fromthe nouse
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Dl VI VI TQSPDSLAVSLGERATI NCRASKSVSTSGYSY | YWNQQLCPGQPPKELI YEA
SGVPDRESGSGSGTDETLTI SSLQAEDVAVYYCQHSREL PW EGQGI IQC/;(EJEI C (SEQ IS:Z)LEIO 2), or V
domai ns conprising pol ypeptide sequences having at eas 80% sequehce ’
identity with SEQ 1D NG 1 and SEQ &8NGO 2. 50. A pharmaceuti cal

conposi tion according to claim27 wherein the autoinune disease is
psoriasis and the dose is to be adm ni stered once every week. Si.A

pharmaceuti cal conposition accordi t o .cl.ai 7 i d it Q4
i sea Viany Gbdraeahamanosioy et aee ads i B bR ECHIR AU SEINE
Whgr it éﬁ ﬁ?oz?az{gﬂ%%%ngﬁio-éﬁ BRegbA ved @@gbﬂﬁm Ijrapltytepdegetivmglind ai m
i t t'he period of to 6 hours after admnistration.the cell
gglulnt /&gw%ﬁoﬁ:ﬂmﬁommbe&ies i thaetreaity edividudly besoms! HYRENG-COBRIPBF 56“‘F
s/id. . armaceut.i cal conpaccording to any one of clai I
wher ei ﬁeWQCﬁPtrblﬁF%Otb@rlp U§tS- 72 to 96 hours after )altdm' ni strati Io:lmt het geISI2

count of M+ | ynphocytes in the subject's bl ood i
( pl asma i s equal t
hi gher than 50% of the cell count of the subject imediatel 3 pri o? 1(:)(r)

adm nistration. 54. A ph i cal iti i i
i o e Bioe| SebechnombrEhpS TG EaghinSLEDE 15,0,

a singl e _dose it . .
gposit(ilve cell(s).f Hgvggve%,oa?g'gr?slién't Aetine¥ 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 ul; 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.



56. A pharnmaceutical conposition according to any one of clains 15, 16, 54
or 55 wherein the dose of the agent is 0,5 ng. 57. A pharnaceuti cal
conposition according to any one of clains 15, 16, 54 or 55 wherein the
dose of the agent is 23 ny. sdfuence |isting.txt SEQUENCE LI STI NG
<110> Biotest AG <120> Agent for Treating D sease <130> 314788. W/ 3ND/ CJS
<160> 18 <170> Patentln version 3.3 <210> 1 <211> 124 <212> PRT <213>

Artific nee <220>,< VA ﬁggp ' awmani zed anti body
hB- F5 L %gle‘éf’ﬁ%@ﬁd éf %%@gum%g 1‘149 ;ger e@@b@ é)}fth )5/& Leu Val Lys Pro
Gy Gy 151015

The ability of hB-F5 BT061 to treat rheumatoid 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 theumatoid 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.



Ser

Ile
Ay
An
Ser
Gy

Leu Arg Leu
Met Tyr Trp Leu
Ser Val

Arg Phe Thr
Met Asn Ser
Tyr Tyr Arg Tyr Asp

Lys

Ser

Cys

Arg Gn

Ser

Au

Il e Ser
Leu Lys

Ala Al a Ser
Ala Pro Ay
Asn Tyr Ay
Arg Asp Asp
Thr G u Asp
Gy Aa

Val

Ser

Gy Phe Ser
Lys Ay Leu
Ala Asn Tyr
Lys Asn
Thr Al a Val
Trp

Phe Ser Asp Cys 202530 Arg
GQu Trp Ile 354045 Ay Val
Ala G u 505560 Ser Val Arg
65707580 Val Tyr Leu

Tyr 859095 Tyr Cys Ser Al a
Phe Al a 100105110 Tyr Trp Ay Gn

Thfall‘lg MY %len&g? n(y g\lzvoﬁe%rjoi%? 501?1&?111'8191 tﬁg %93 n?g subcutaneous dose group.

Thr

Visits
En ~ : )
§ g L 3| 3| %
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| B S L4 aZ | B | aB
e ol B > . <« wv = = =
230 G |ozleglev|aY|an|ge|ie| i i
§3|z B |nxles|telYsYg|cs| BT |50 8T
518 B |z8|z8|z3|x8|z3| 78|35 |2F|35
v A A fE|AaB | aB|AaB | aB A8 | mAa|mA | =A
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
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gl S v AZ | AaB |AaB | AR |aB |AB | rA | mA | 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
205 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




<211> 111 <212> PRT <213> Artificial Sequence <220> <223> v domain of K
chai n of humani zed anti body hB- F5L4M <400> 2 Asp Ile Val Met Thr G n Ser
Pro Asp Ser Leu Ala Val Ser Leu Gy 151015 sequence listing. txt Au Arg
Ala Thr Ile Asn Cys Arg Ala Ser Lys Sél Val Ser Thr Ser 202530 @y Tyr Ser
Tyr Ile Tyr Trp Tyr Gn Gn Lys Pro Ay Gn Pro Pro 354045 Lys Leu Leu Ile
Tyr Leu Ala Ser Ile Leu Au Ser Ay Val Pro Asp 505560 Arg Phe Ser Gy Ser

Gy SerTzﬁlé/ P Ihfenﬁélpanﬁ%gvoﬁgﬁ j(l‘iﬁtuco-ams ﬁlcln? 2.5 mg subcutaneous dose group.

Visits
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2502 B |z2|z8|z2|zd|z3| 58|35 |55|35
AE|S 2 ABE|AaBE | A | a8 | A | A% | mAa | A | =A
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 1 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
o o
ED e : 4 :
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22| 8 - — o N | T | awn o 7 i 2
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22| & @ 2B 5P| 8| =8| =B mB ST 2| 2
AR S A AB | AaB | ARBE |RB | aB |AaB | mA | mAa | &A
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




65707580 Ser Leu G n Ala Gu Asp val Ala Val Tyr Tyr cys Gn Hs Ser Arg
859095 G u Leu Pro Trp Thr Phe Gy A n @y Thr Lys Val Qu Ile Lys
100105110 <210> 3 <211> 550 <212> DNA <213> Artificial Sequence <220>
<223> Part of plasmd encoding V doman of antibody hB-F5 <400> 3
gaggagctcc agacaatgtc tgtctccttc ctcatcttcc tggggtcagt gtcagggaga
tgccgtattc acagcagcat cactttgectg tttccttttg tctccaggtg tcctgtcaga

ggggag a9 9P atg
P L R R R e S PR R S b i e
gcagattcac tatttcaaga gatgattcaa aaaacacggt tgaagaccga agacactgcc

gtttaftatt gtagtlgcctc gggcctggtt tgctivant gg ggccaaggga ctctggtlcac
gccaagcttg <210> 4

op ~ ) a
g a e o 2
[—] 2 ] 8 @ 8
w e~ ke 3
v B0l S 2 2l | a al
29| £ : - Nl | aTt[av| oo 7 - 7 = g .
FEAR: § |mx|wx| x| | Sg| @S2 EF|EW| ER
So|8 B |z8|z8|z3|z8|xd|F3|35|2F|38
ol S A AR |AB | AR |aB | AB |aB | mAa | =R | &mA
501 tender 10 10 12 15 12 15 6 - - 15

swollen 10 10 10 10 10 13 3 - - 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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SRS % AB | AB |aB | aB |aB | a8 | RAa | rAa | <A
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
07 swollen 17 19
608 tender

swollen




<211> 498 <212> DNA <213> Artificial Sequence <220> <223> Part of plasmd
encodi ng V donmain of |Ic chain of humani zed anti body hB-F5

sequence listing.txt cgtgatgacc cagtctccag actccctggc ctgcagggcc agcaaaagtg
tcagtacatc gaaaccagga cagcctccta agctggtcat ccctgaccga ttcagtggeca

gcgggt ct gg gcaggctgaa gatgtggcag tttattactg cggccaaggg accaaggtgg
aaat caaacg <210> 5 <211> 372 <212> DNA <213> Mius nuscul us <400> 5

caggaatacc tcctgtgtca ccagggaagg aattatgcag gtctatctgc tcctattata
act gt ct BigaredS1dwwe thonersentgs of patentpiiamthe dose\groupsa@ceivibgdatiamggh. gz me,

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.



atctcatgca caacagatcc ggggtccctg cctgtggagg acgttcggtg at

tt gt ggagac cctcgggttt ggctggagtg agtctgtggg aggtgaggag ggfgzggggf ca
muscul us tgacacagtc gggccagcaa caggacagcc gcaggttcag aggaggat gc gaggcaccaa
catccagtga cgggggaggc cagtttcagt gas4 ggtgtg gggcagattc attgagagag
gggggcctgg tccttcttcc aagtgtcagt acccaaactc tggcagtggg tgcaacct at
gctggagatc gca ttggtgaggc gactgccgga atttcagtca actatttcaa gaagacactg
tttgcttact ttagttgtat acatctggct ctcatctatc tctgggacag tactgtcagc
aaacgggkAMSct ggaaattc tgtactggct aatctgagaa gagatgattc ccacttatta

ggggccaa tctga
gag?ctgg?g gaaact c tcgccagcct ttatggagca aaaaagcagt ttgtagtgcc

1. 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.

2 A pharmaceutical composition according to claim 1 wherein the agent is to be

administered to a subject in an amount from 0.2 to 20 mg.

3. A pharmaceutical composition according to claim 2 wherein the agent is to be

administered to a subject in an amount from 0.3 to 5 mg.

4. A pharmaceutical composition according to claim 3 wherein the agent is to be

administered to a subject in an amount from 0.3 to 1 mg.

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

agent from 0.10 to 20 mg/m2 body surface area of the subject.

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

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

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

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

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+



<210> 7 <211> 124 <212> PRT <213> Mus nuscul us <400> 7 G n Gu Tyr Leu Val
GQu Thr Ay Ay Ay Leu Val Arg Pro Ay Asn 151015 Page 3 sequence
listing.txt Ser Leu Lys Leu Ser Cys val Thr Ser Gy 'he Ser Phe Ser Asp Cys
202530 Arg Met Tyr Trp Leu Arg G n PrgsPro Ay Lys Ay Leu Gu Trp lle
354045

regulatory T cells, wherein the composition is to be administered to a subject in a dose of the

agent from 1 to 500 pg/kg.

10. A pharmaceutical composition according to claim 9 wherein the composition is to be

administered to a subject in a dose of the agent from 2 to 400 pg/kg.

11. A pharmaceutical composition according to claim 10 wherein the composition is to be

administered to a subject in a dose of the agent from 2 to 250 pg/kg.

12. A pharmaceutical composition according to claim 11 wherein the composition is to be

administered to a subject in a dose of the agent from 2.5 to 20 pg/kg.

13. A pharmaceutical composition according to any preceding claim wherein the
autoimmune disease is selected from psoriasis, rheumatoid arthritis, multiple sclerosis, type-1
diabetes, inflammatory bowel diseases, Crohn's disease, autoimmune thyreoiditis,
autoimmune myasthenia gravis, systemic lupus erythematosus and transplantation-related

diseases such as graft-versus-host or general organ tolerance issues.

14. A pharmaceutical composition according to claim 13 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 15 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.



Gy Val Ile Ser Val Lys Ser Qu Asn Tyr Ay Ala Asn Tyr Ala G u 505560 Ser
Val Arg Ay Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser 65707580 Val

Tyr Leu G n Met Ser Arg Leu Arg AQu G u Asp Thr Ala Thr Tyr 859095 Tyr Cys
Ser Ala Ser Tyr Tyr Arg Tyr Asp Val Gby Ala Trp Phe Ala 100105110 Tyr Trp
Gy Gn Ay Thr Leu val Thr Val Ser Ala 115120 <210> 8 <211> 111 <212> PRT
<213> Mus nusculus <400> 8 Asp Ile Val Leu Thr Gn Ser Pro Ser Ser Leu Val

Val Ser L
{8. euAGpKar%nSa%Qu]ﬁScal composition according to any preceding claim wherein the

composition is for parenteral administration.

19. A pharmaceutical composition according to claim 18, wherein the composition is for

intramuscular administration, intravenous administration or subcutaneous administration.

20. A pharmaceutical composition according to claim 19 wherein the composition is for
intravenous administration and is provided in a dosage volume of 0.5 to 500 ml or in a form

for dilution to the dosage volume of 0.5 to 500 ml.

21. A pharmaceutical composition according to claim 20 wherein the dosage volume is 15
to 25 ml.
22. A pharmaceutical composition according to claim 19 wherein the composition is for

subcutaneous administration and is provided in a dosage volume of 0.1 to 3 ml.

23. A pharmaceutical composition according to claim 22 wherein the dosage volume is
0.5 to 1.5ml.
24. A pharmaceutical composition according to claim 19 wherein the composition is for

intramuscular administration and is provided in a dosage volume of 0.1 to 3 ml.

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.



Adn
Tyr
Leu
Ay
du
Thr

Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 202530 Gy
Ser Tyr Ile Tyr Trp Tyr An Gn lle Pro Ay Gn Pro Pro 354045 Lys Leu
Ile Tyr Leu Ala Ser Ile Leu Qu ser Ay val Pro Ay S06560 Arg Phe Ser
Ser Ay Ser Ay Thr Asp Phe Thr Léd Asn Ile His 65707580 Pro val Qu
Gu Asp Ala Ala Thr Tyr Tyr Cys G n H's ser Arg 859095 Gu Leu Pro Trp
Phe Ay Ay Ay Thr Lys Leu Qu Ile Lys 100 105

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

is psoriasis and the dose is to be administered once every two weeks.

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

is psoriasis and the dose is to be administered once every four weeks.

30 A pharmaceutical composition according to claim 27 wherein the autoimmune disease

is theumatoid arthritis and the dose is to be administered once every two weeks.

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

is theumatoid arthritis and the dose is to be administered once every four weeks.

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.
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38. A pharmaceutical composition according to claim 37 wherein the volume of the
composition is 0.5 to 1.5 ml.
39. A pharmaceutical composition according to any preceding claim wherein within the

period of 10 minutes after the beginning of administration to 96 hours after the completion of
administration the level of a cytokine in the subject’s blood plasma is less than a 20 fold
increase of the level immediately prior to administration, and wherein the cytokine is selected

from IFN-y, TNF-a, IL-6 and IL-2.

40. A pharmaceutical composition according to any one of claims 1 to 38 wherein within
the period of 10 minutes after the beginning of administration to 96 hours after the
completion of administration the level of a cytokine in the subject’s blood plasma is less than
a 20 fold increase of the upper limit of normal (ULN) value, wherein the cytokine is selected
from IFN-y, TNF-q, 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/ul.

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:



<213> Hono sapi ens sequence listing.txt <400> 9 Asp Ile Val Met Thr

Ser

Pro Asp Ser Leu Ala Val Ser Leu Gy 151015 A u Arg Ala Thr Ile Asn

20 <210> 10 <211> 15 <212> PRT <213> Honp sapi ens <400> 10
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EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

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

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

45. A pharmaceutical composition according to any preceding claim wherein the agent is
a humanized anti-CD4 antibody derived from the mouse monoclonal anti-CD4 antibody B-

F5.

46. A method of treatment of an autoimmune disease, which method comprises
administering a pharmaceutical composition to a subject, wherein the composition comprises
an agent capable of activating CD4+CD25+ regulatory T cells, and wherein the agent is

administered to the subject in a dose as defined in any one of claims 1 to 12.

47. A method of treatment according to claim 46 wherein the autoimmune disease is as

defined in claims 13, claim 14 or claim 17.

48. A method of treatment according to claim 46 or claim 47 wherein the agent is a

humanized anti-CD4 antibody or fragment or derivative thereof derived from the mouse

monoclonal anti-CD4 antibody B-F5.

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

- H chain V domain;

Gn
Cys



Trp Tyr Gn Gn Lys Pro Gy Gn Pro
<210> 11 <2115 32 y Pro Lys Leu Leu Ile Tyr 1 5 10 15

60

EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

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

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

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

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

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

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

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

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

immediately prior to administration.

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

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

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

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

wherein the dose of the agent is 0.5 mg,.

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

wherein the dose of the agent is 2.5 mg.
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<210> 12

<110>
<120>
<130>
<160>
<170>
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Biotest AG
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18

PatentIn version 3.3

1
124
PRT

Artificial Sequence

VvV domain of H chain of humanized

1

$1u Glu GIn Leu

ser

Arg

Gly

ser

65

val

Tyr

Tyr

Leu

Met

val

50

val

Tyr

cys

Trp

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

<220>
<223>

<400>

Asp Ile val Met Thr Gln Ser Pro Asp Ser
1 5 10

Arg

Tyr

35

Ile

Arg

Leu

Ser

2
111
PRT

Leu

20

Trp

ser

Gly

Gln

Ala

100

Gln

val

5

Ser

Leu

val

Arg

Met

85

Ser

Gly

Glu

cys

Arg

Lys

Phe

70

Asn

Tyr

Thr

Ser

Ala

Gln

Ser

55

Thr

Ser

Tyr

Leu

Artificial Sequence

Gly

Ala

Ala

40

Glu

Ile

Leu

Arg

val
120

Gly Gly
10

Ser Gly
25

Pro Gly
Asn Tyr
Ser Arg

Lys Thr
90

Tyr Asp
105

Thr val

VvV domain of K chain of humanized

2

Tyr Tyr Cys

antibody hB-FS5H37L

Leu val

Phe Ser

Lys Gly

Gly Ala

60

Asp Asp
75
Glu Asp

val Gly

Ser Ser

Lys

Phe

Leu

45

Asn

Ser

Thr

Ala

Pro

ser

30

Glu

Tyr

Lys

Ala

Trp

Gly

15

Asp

Trp

Ala

Asn

val

95

Phe

antibody hB-F5L4M

20 25 30

Gly

Cys

Ile

Glu

Thr

80

Tyr

Ala

Leu Ala val Ser Leu Gly
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<211> 10

<212> PRT <213> Hono sapi ens
sequence listing.txt
Glu Arg Ala Thr ITe Asn Cys Arg Ala Ser Lys Ser val Ser
20 5 30
Gly Tyr Ser Tyr Ile Tyr Trp Tyr GIn Gln Lys Pro Gly GIn
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 GIn His
85 920
Glu Leu Pro Trp Thr Phe Gly GIn 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 tgcccgtgct
tggggtcagt gtcagggaga tgccgtattc acagcagcat tcacagactg
cactttgctg tttccttttg tctccaggtg tcctgtcaga ggaacagctt
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

Thr Ser

Pro Pro

Pro Asp

Ile Ser

80

ser
95

Arg

Lys

humanized

gggcctccca
aggggtgttt
gtggagtctg
tcgggtttca
ctggagtgga
tctgtgaggg
atgaacagct
tacgacgtgg
ggtaagaatg

humanized

aatgacatat

attcctgact

60
120
180
240
300
360
420
480
540
550

60
120



<400> 12 Phe Ay Gn Ay Thr Lys val Qu Ile Lys 1510 <210> 13 <211> 30
<212> PRT <213> Honpb sapiens <400> 13 Ju Val Gn Leu Val Qu Ser Ay Ay

Gy Leu val Lys Pro Ay Gy 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay
Phe Thr

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

5

sequence listing.txt

cgtgatgacc
ctgcagggcc
gaaaccagga
ccctgaccga
gcaggctgaa

cggccaaggg

cgggggaggc
cagtttcagt
gattggtgtg
gggcagattc
attgagagag

gggggcctgg

tccttecttec
aagtgtcagt
acccaaactc
tggcagtggg
tgcaacctat
gctggagatc

gca

cagtctccag
agcaaaagtg
cagcctccta
ttcagtggca
gatgtggcag
accaaggtgg

ttggtgaggc
gactgccgga
atttcagtca
actatttcaa
gaagacactg

tttgcttact

ttagttgtat
acatctggct
ctcatctatc
tctgggacag
tactgtcagc

aaacgggctg

GIn Glu Tyr Leu val Glu Thr Gly Gly Egy Leu

Page 3

actccctggce
tcagtacatc
agctgctcat
gcgggtctgg
tttattactg

aaatcaaacg

ctggaaattc
tgtactggct
aatctgagaa
gagatgattc
ccacttatta

ggggccaagg

ctctggggca
acagttatat
ttgcatccat
acttcaccct
acagtaggga

atgctgcacc

tgtgtctctg
tggctacagt
ttaccttgca
gacagatttc
tcagcacagt

tgagtagaat

tctgaaactc
tcgccagcect
ttatggagca
aaaaagcagt
ttgtagtgcc

gactctggtc

gagggccacc
atattggtac
cctagaatct
caacatccat
acttccgtgg

aactgtatcc

val Arg Pro Gly Asn
15

180
240
300
360
420
480
498

60
120
180
240
300
360
372

60
120
180
240
300
360
383

Phe Ser 202530 <210> 14 <211> 14 <212> PRT <213> Honp sapi ens



sequence listing. txt <400> 14 Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu
Trp val Ay 1510 <210> 15 <211> 32 <212> PRT <213> Honp sapi ens <400> 15
Arg Phe Thr Ile ser Arg Asp ASp ser Lys Asn Thr La Tyr Leu G n 151015 Met
Asn ser Leu Lys Thr Qu Asp Thr Ala val Tyr Tyr cys Thr Thr 202530 <210> 16
<211> 11 <212> PRT <213> Hono sapiens <400> 16 Trp Ay Gn @y Thr Leu val

Thr val ser ser 1510 sequence listing.txt
Ser Leu Lys Leu Ser Cys val Thr Ser Gly Phe Ser Phe ggr Asp Cys
20 25

Arg Met Tyr Trp Leu Arg Gln PSO Pro Gly Lys Gly Leu Glu Trp Ile
35 4 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 GIn Met Ser Arg Leu Arg Glu Glu Asp Thr Ala Thr Tyr
85 920 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 Ala
115 120

<210> 8

<211> 111

<212> PRT

<213> Mus musculus

<400> 8

Asp ITe val Leu Thr GIn Ser Pro Ser Ser Leu val val Ser Leu Gly
1 5 10 15

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser
20 25 30

Gly Tyr Ser Tyr Ile Tyr Trp Tyr GIn Gln Ile Pro Gly GIn 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 GIn His Ser Arg
85 20 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



<210> 17 <211> 124 <212> PRT <213> Artificial Sequence <220> <223> V donai n
of the H chain of humani zed
GQu ser dy Ay Ay Leu val
Ala Ala Ser Gy Phe Ser Phe
Ala Pro Ay Lys Gy Leu Qu
Asn Tyr Ay Ala Asn Tyr Ala
Arg AgpoAsp ser Lys Asn Thr

Thr Gu Asp Thr Ala val Tyr
?sp Ile val Met Thr Gln Ser
5

Glu Arg Ala

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

<400>

10
15
PRT
Homo

10

Trp Tyr Gln
1

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

<400>

11
32
PRT
Homo

11

Gly val Pro

1

Leu Thr Ile

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

<400>

12
10
PRT
Homo

12

Phe Gly Gln
1

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

<400>

13
30
PRT
Homo

13

Glu val Gln
1

Ser Leu Arg

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

14
14
PRT
Homo

Thr Ile
20

sapiens

GIn Lys
5

sapiens
Asp Arg
5

ser Ser
20

sapiens

Gly Thr
5

sapiens
Leu val
5

Leu Ser
20

sapiens

Asn Cys

Pro Gly

Phe Ser

Leu Gln

Lys val

Glu Ser

Cys Ala

anti body hB-F5H37v <400> 17 Au Qu dn Leu val
Lys Pro Ay Gy 151015 Ser Leu Arg Leu Ser Cys
ser Asp cys 202530 Arg met Tyr Trp val Arg G n
Trp Ile 354045 Ay Val Ile Ser val Lys ser Qu
G 8eHE9580118E1"/AKtArg Gy Arg Phe Thr Ile ser
65707580 val Tyr Leu G n Met Asn Ser Leu Lys

Pro Asp Ser Leu Ala val Ser Leu Gly
10 15

GIn Pro Pro Lys Leu Leu Ile Tyr
10 15

Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Ala Glu Asp val Ala val Tyr Tyr Cys
25 30

Glu Ile Lys

Gly Gly Gly Leu val Lys Pro Gly Gly
10 15

Ala ser Gly Phe Thr Phe Ser
25

Page 5



859095 Tyr Cys Ser Ala ser Tyr Tyr Arg Tyr Asp val Gy Ala Trp Phe A a
100105110 Page 6 sequence listing.txt Tyr Trp Ay Gn Ay Thr Leu val Thr
Val Ser Ser 115120 <210> 18 <211> 111 <212> PRT <213> Artificial Sequence
<220> <223> V domai n of K chain of humani zed anti body hB-F5L4L <400> 18 Asp
Ile Val Leu Thr Gn Ser Pro AS Ser Ley Ala val Ser Leu Ay 151015 du Arg
Ala _Jhr Ilg Asn Cys Arg Ala SHIUEYE SePt\IgL er Thr Ser

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Gly
1 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 GIn

1 5 10 15

Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr Tyr §5s Thr Thr
20 25

<210> 16

<211> 11

<212> PRT

<213> Homo sapiens

<400> 16

Trp Gly Gln 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-F5H37Vv

<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 Ile Ser val Lys Ser Glu Asn Tyr Gly g1a Asn Tyr Ala Glu
50 55 0

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 20 95

Tyr Cys Ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly Ala Trp Phe Ala
100 105 110
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202530 Ay Tyr Ser Tyr Ile Tyr Trp Tyr Gn Gn Lys Pro Gy Gn Pro Pro
354045 Lys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Qu Ser Ay Val Pro Asp
505560 Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
65707580 Ser Leu Gn Ala GIt Asp val Ala val Tyr Tyr Cys G n H's Ser Arg
859095 G u Leu Pro Trp Thr Phe Gy Gn Ay Thr Lys val Gu Ile Lys

100105110 sequence listing.txt
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
Asp Ile val Leu Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala ;gr ITe Asn Cys Arg g;a Ser Lys Ser Vval ggr Thr Sser

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

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

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

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

Glu Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys
100 105 110
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