WO 2004/ 083247 PCT/ EP2004/ 002888 Hunmani zed Anti - CD4
Anti body with I munosuppressive Properties The
WO pwengi2ean rel ates to a humani zed anti-CD4  aneCBPR004/002888
and to its use for imunonodul ati on. Autoi mmune
di seases as well as graft rejection result froman
Hoapgized iAaite CDdAREboelypeithdmmuhosappressive Beoperties
self antigens in the first case, and allograft
antigens in the second one. Autoi mmune di seases
i nC| ude fi& I NstANEEon M heamnBt O d & t B | tivswantideRl | anti-CD4
) bet es, nultl Ie scl_erosi s, Crohq % .di sease,
antlQﬁ %r atPYetRol FBi USCafBpi ¢maRA RO LS
Convent |zomted>1rhmlezaé metifSed O s t imewennlmna)é Oggr[‘aa‘]t rejection
ders invol,ve i nmunas ressive dru r :
resuf%es “9%8r ugt |ﬁ€ﬁ&§ro%fng$%I FWﬁﬁﬁ%supgg gg%ﬁ b tissue
antigesul tigelf nantiidsig | am otheot fonky tdmsar g allograft
anti%%ﬁ@tiﬁg§h8fsEQSnB"HH@e system but also the usefu
consequence, they induce side effects,
such as Pppoimmwnat i c dirfeatsons. 1Aslafeal t efdat | vénstance

rheur@PPs 0ach rdir Nass been, i oposgdapboe yise multlple sclerosis,
| nunosuppr essi ve nDnocIonaI anti bodi es (mAbs), .agai nst

Crohnres |dsgetsge HbFBERFA¥S FRidider %Opéﬁmﬁ@rgﬁ&atf i etc-
I ymhocw@q@e@sﬁéﬁaide@i@ém@nam i fodi elesey t@munological
ibit.the. function of a tangﬁt surface nnhecule

1503t out LRVPEF R CH CASG 1R SWEVEr  these
drugg nohddpket i rg- aQEnbodles)umﬂunqsugpmﬁasﬂCHy agresdlthag in

1nh1k%1c€r1 %%l ll’?oipl 3/1 {'ﬁéoﬁi %‘Hﬁul‘ nfl',l];?&{igltlén%fanghe immune
mai nt ai ni ng aut ol nrty. cordin has bee
systgmopdsdd &dsasethbsusgeihstorGH+ ?&s c@l |l gduRiEce, they
indud®!| ecyl esrrandsi nspapt é%ubﬁpo%h'nlg@icnﬁ%%ec%%ons

I MMUNOSUppPressi ve ag ents t hou nunerous clini caI
st udi es AT ofRi rar%é@m?etlp@ eﬁ@PhPaiﬂﬁterléstwo‘—f P@ppR proposed

to udPPLRAAGRostibeY edlsSere rn@jrﬁﬁﬁl&%r@hti&&ﬂ)ﬁést‘@n@@s against
addrgised in orde{%to make anti -

celliiidfe fIFOLRE R routthe d??qﬁ%aJiﬁ%acFFFQVEBy rRyCific
lympt&fc;e&(earrﬁhlb,seB-SF5 (@spibodyg( murtinedigd) antitchuhmihibit the
funct ée 12 e dler_f arceent m%li %'u'l‘ér“”xﬁlghéﬁé‘s‘%?ldlllﬂ& the

r%eunat0| SRR RS pa I'ents, several open
cellé@g@®sm@dla posndﬁpéetnngraakl@bﬁeeﬁ of B-F5 at a

daily d 11804 Racadat @§4a|T ge’ﬂsEX

Rheunmat ol 10 4%}§%%§§%L§19396%Véndlln et al Play a
ma]0¢me9ﬁﬁFoI3111(H§1542t¥ng19@ﬂﬁ Hﬁﬂﬁﬁ#ln%%% ré§GPﬂ§munltY
Accozﬂ@ﬁr@cﬂ/}?ﬂ itnna Plpeebopeepbiebl ed tudal mabs hagadaisky cpsa* T

dose f or
cells surface mnq_ecules, 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.

By way of example, B-F5 antibody (murine IgGl
anti-human CD4) was tested in different autoimmune diseases:

- in rheumatoid arthritis patients, several open
studies suggested a positive clinical effect of B-F5 at a
daily dose of at least 20 mg (Racadot et al. Clin Exp
Rheumatol 10(4):365-74; 1992; Wendling et al., Clin
Rheumatol, 11(4):542-7, 1992). Howevef, the results observed

in a placebo controlled trial with a daily dose of 20 mg for
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However, it was reported that B-F5 biocavailability was not

sufficient to allow its wuse for prophylaxis of allograft

rejection (Dantal et al. Transplantation, 27;62(10):1502-6,

1996) .

It appears from the above that a first issue to
be solved is the need of using high doses of mAb to obtain a
clinical improvement. This may result inter alia from the
poor accessibility to the mAb of the lymphocytes in the
target tissues. The use of higher doses may result in an
excessive action on blood lymphocytes, inducing unwanted side
effects.

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
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number of substituted residues must be as small as possible
in order to prevent anti-mouse reactions, the issue is to
determine which amino acid residue(s) are critical for
retaining the antigen-binding properties. Various methods
have been proposed for predicting the more appropriate sites
for substitution. Although they provide general principles
that may be of some help in the first steps of humanization,
the final result varies from an antibody to another. Thus,
for a given antibody, it is very difficult to foretell which
substitutions will provide the desired result.

The inventors have however attempted the
humanization of mouse B-F5, and have succeeded in producing
humanized B-F5 (hereinafter referred to as hB-F5) having the

same CD4 binding properties than parent mouse B-FE5.
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Furt hernore, they have found that, surprisingly,

hB-F5 has an in vivo optimal imunosuppressive effect
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Generally, a hB-F5 antibody of the invention
further comprises a human constant region (Fc). This constant
region can be selected among constant domains from any class
of immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and
any isotype, including IgGl, IgG2, IgG3 and IgG4. Preferred
constant regions are selected among constant domains of IgG,
in particular IgGl.

The present invention also includes any fragment
of a hB-F5 antibody comprising the V regions thereof. This
comprises in particular Fab, Fab', F(ab)',, Fv and scFv
fragments.

The invention also encompasses a polynucleotide
selected among:

— a polynucleotide encoding a polypeptide of SEQ
ID NO:1;

~ a polynucleotide encoding a polypeptide of SEQ
ID NO:2.



ID NO 1; - a polynucl eotide encoding a pol ypeptide of
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recombinant vectors <comprising a polynucleotide or an
expression cassette of the invention.

These recombinant DNA constructs can be obtained
and introduced in host cells by the well-known techniques of
recombinant DNA and genetic engineering.

The invention also comprises an host cell,
transformed by a polynucleotide of the invention.

Useful host-cells within the framework of the
present invention can be prokaryotic or eukaryotic cells.
Among suitable eukaryotic cells, one will mention, by way of
example, plant cells, cells of yeasts such as Saccharomyces,
cells of insects such as Drosophila, or Spodoptera, and
mammal cells such as HelLa, CHO, 3T3, Cl27, BHK, COS, etc.

The construction of expression vectors of the
invention, and the transformation of host-cells can be made
by the standard techniques of molecular biology.

A hB-F5 antibody of the invention can be obtained
by culturing a host cell containing an expression vector

comprising a nucleic acid sequence encoding said antibody,
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conprising a nucleic acid sequence encoding said
ant i body, WO 2004/083247 PCT/ EP2004/ 002888 6 under
conditions suitable for the_.expression thereof, and
recovering said anti body fromthe host cell culture.
The present invention also conprises a therapeutic
conposi tiaon conprising a hB-F5 anti body of the
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described in 1995 by Sakaguchi et al. (J. Immunol., 155:1151-
1164) as regulatory cells in mice. When activated, these
cells are able to suppress both CD4+ and CD8+ T cell
activation and proliferation. Later, CD25+CD4+ suppressor T
cells have also been found in humans (Jonuleit et al., J.
Exp. Med.193, 1285-1294, 2001; Levings et al., J. Exp. Med.
193, 1295-1302, 2001; Dieckmann et al., J. Exp. Med. 193,
1303-1310 2001). Numerous articles have been published
describing the immunosuppressive role of these cells in
different autocimmune disease models and in vitro systems (for
review, see for instance Shevach, J. Exp. Med., 193, 11, 41-
46, 2001). Ex vivo activated CD4'CD25% Treg cells have also
been shown to be effective at preventing graft-versus-host
disease (Taylor et al., Bloqd, 99, 3493-3499, 2002; Cohen et
al., J. Exp. Med. 196, 401-406, 2002; Hoffmann et al., J.
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i1 ustratg ' | on and,do _n nstitute t

in any ma?%;é??%%@;i%épgﬁgéﬁgoy}gkx%ﬁP%Er: St 'IlUstrated
by  EhRSTROETPENNGE RIONANLZERLB- ¢6scDeptganef wuirahi zedfers to
exanplls Vﬂﬁﬂgt%ﬂﬁn&egz'h%nsp@géﬁﬂé@n%%s ﬁ‘gﬁ?ﬁgtg%gﬁges of

[

h B- F5 VH an regiQns are respectivel¥@f 0
the HYUPRT1°8nd Hf g@eWdane wnfsTsapknbeviedent i theks these

exanpPEQsl Dae ) ‘i wand QY DINO GrayThe £ h%@ﬁ?s\ﬁiaa{j&%brVK & the
sel ected by

. i.ch the noyse are grafted were . .
invellfiEh, ﬁ&ddaagbarg‘ggsfc&“ SHIRpsENYi kEaYhe? [imitation
therepifgi nal nouse B-F5 VH and VK. VH region of a human

- i hody, : ' Numb A36006) had th
Eail 43 GonRARYs AR Y BUESNAED R i on of anot her
DesiBUMBE ARki=RAG%d EKFR01; Mﬁ%ﬁk@ngngl x

Bi ot echnology, 7 (1989); t he hi ghest
honol ogy DWAtL h sBaEenYkKs Twadogldesy ofmods«i fEeFs ngvy  and Vi
Betwegn t | th resjdue was Leucine or
reglwbthioninggaéégt%g%%¥r%g§g§ gﬁb fﬁ%%?%ﬁgtéﬁugs#iﬁfF%na and
undeg4\eanae 4 pedent 1 Vb os f £8RI AP D@ weeandt K610 i IOt At 6. The
humahhey,376Rdant o oaci ¢h 18si due WasS,LeUGhS o'é.geVWfitﬁid were
H37V. e

were onstruct%d and designated as H37L an
selecte Y searching databases for human Vy most like the

original mouse B-F5 Vy and Vk. Vg region of a human antibody
(M26; Accession Number A36006) had the highest homology with
B-F5 Vy. VK region of another human antibody (FK-001; NAKATANI
et al., Biotechnology, 7 (1989), 805-810)) had the highest
homology with B-F5 Vk. '

Two types of Vk differing between them in that
the 4" residue was Leucine or Methionine were constructed and
designated as L4L and L4M. Two types of Vy differing between
them in that the 37" amino acid residue was TLeucine or
Valine, were constructed and designated as H37L and H37V. The
alignment of the polypeptide sequences of B-F5, FK-001, 141,
and L4M 1is shown in Figure 3. The alignment of the
polypeptide sequences of B~F5, M26, H37L, and H37V is shown
in Figure 4. The FR residues previously reported to be
impgrtant for the packing of CDRs (Chothia et al., Nature,



al i gnnent of the pol ypeptide sequences of B-F5,
FK-001, L4L, and L4Mis shown in Figure 3. The
w@bdiogiseat of the pol ypeptide sequences of B-PFSI/ERDG4/002888

H37L, and H37V is showmn in Figure 4. The FR residues

previously reported to be inportant for the packing

of CDRs (Chothia et al., Nature, WO 2004/083247

PCT/ EP2004/ 002888 8 342(1989), 877; Foote et al., J.

Mol . Biol., 224(1992), 487) are boxed. By conbining

these VH and VK, 4 versions of V regions were
342 (desiogned 7 Expresse oat ok lhymani 2esll B- FboThe sehkseggent, 487)
are %teps for production of humani zed B-F5 were the sane

ﬁiose di scl osed in US Patent 5,886,152 for
humanl ze8yB- 810b1iBi nef ItylesexpVeselnoh Ykasm dyefrerionise of V
hai.n. E}H&pi zed region fused to the constant

reglrldg‘él %r?&gf \ééshl man y-1 chain (TAKAHASH et al., Cell,
Expr2gsidald)t, mmaa;ﬁw)@ Bai®® the L chain (VK humani zed

regi on fu% the constant region of FK-001 K

chai n) of "R SRS hePe EORstRIRA W 1 Pepafatimpnized
B-F5I mzetﬂeestﬁu@l ﬁérmedSs tthe sex priessicyedf ihuoanpaednB- sE%86, 152
for h drnll\éen %y gl e pronoter/enhancer of the gene of

uman reréin o IgM FK-001. Figure 5 and 6

respect|Behy&fibrowdﬁpecea‘sri@gnemlessmidshéom asm d8 chain (Vg
humaﬁQ98@'¥¥ fgﬁ\%tggg gg %ﬁg'%%ié% né“%%ﬁ#gﬁdogFasquE% v-1

uences encodi ng t V regl on l'i ned

Chalflh TeSAHESHIndt thg? ol yerebli d&d séb%%%bes@ﬂem%dl eatedhe L

chaifboMa: t RamAHE L eat ideyse0uensed BY htpbas®ds A9 region of
V2neo were, sinmultaneously . i nt roduced i nto nouse

FK'Oﬁiel ofra I (APEC CRETEBEIFIusi BighRi pdfed i nEMnstructed
sepaTransfectionahe g qﬂm;nrngjsh,unme | gkpreseisal 6t @dmByized B-

75 gy SRt 7S RuRn ToC KEERB Ao 4RI B8y " EXAVPLE Fiore of " human

mono@HARACTE@MyﬂEK}@@I3TFEQ@X§FERENE.WH%%ﬁmébf$Vely show the
frag @I%ED‘EﬁgS %%%hH%E|QQm§gd Ph@dhgg Q§'V%t¥eﬁéons of

{Ure supernatants of transfettonas uci n .
humappgedyveBEirons ”élﬁehBS%uW%Sccﬁm@?ﬁer dite V  region are

unde 6ONEEAL ratgd. theTh%onErEfs@BﬁHtln@nt%@Pﬂ{)@éty\@ée faidieds are
fromculture pernat ant s I ni chr omat ogr aph
1ndlﬁ§Fﬁ [ﬁQﬁ%ﬁn Ee rnm:eotlde sequence Both plasmids and
pSV2neo were simultaneously introduced into mouse myeloma
Sp2/0  (ATCC CRL-1581) using Lipofectin™. Transfectomas

producing human IgG were selected by ELISA, using an anti-

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

EXAMPLE 2 : CHARACTERISATION OF THE DIFFERENT VERSIONS OF
HUMANIZED B-F5

Estimation of CD4 binding activity

Culture supernatants of transfectomas producing
the four versions of hB-F5 were collected, and concentrated.
The different antibodies were purified from culture
supernatants by affinity chromatography wusing protein A
Sepharose and assessed for their CD4 binding activity by
measuring, by means of competitive ELISA, their inhibitory
activities against the binding of biotinylated mB-F5 to
soluble CD4 coated on microtiter plates. Incubation time is 2

hours for 37°C and overnight for 4°C.



Sepharose and assessed for their CD4 binding activity
by neasuring, by neans of conpetitive ELISA, their
WO pdvitlog2eTy activities agai nst the bindi ng of PCT/EP2004/002888
biotinylated nB-F5 to soluble CD4 coated on
mcrotiter plates. Incubation, time is 2 hours for
37C and overni ght for 4C 2004/ 083247
PCT/ EP2004/ 002888 9 The refative binding activities
of hB-F5s (binding activity of nB-F5 was taken as
100% are shown in Table | below Table | Antibody
Tenp (C) TRe at ingd abiiyei ngbasdiingty a¢tdvitiaBsF5)of  hB-FSs
(b1rtditld Labe 480,35 80np BT LALAM A 8y 32 JQ4BTVALAL shown i

0-2 37 10 "H37V/L4M 4 10-20 37 10 Fromthe results
Tablg, $iPYrable I, it appears that the 37th residue of
\/H ueinpe ic eritical 18 | ntai-n Ch4-binding

La
| s—critical—t68°F y CD4 _hi ndin
aépﬁ'ti?la)(y of | he- FE™BE&use |t he CD4 b'ﬁ?{%tgﬁgf‘”aé’%gfvﬁ\fy i's
several -fol d reduced by cagnversion of 87 el) 37Val .
Gi3AHdlcontrary, tHe 4th rlesidue of Vic i $80found to be
not so inportant f®r the CD4 binding actiwPty. As the
Y LeEtMr al differefice between 37Leu and 3B%al of VH s

clearlly denon¥trated by nol ecul ar mod@ling, the
QQL:{JXFH“Lrity of to H37V in CD4 bi ndi'fglactivity
WasvHRgXpect ed. L/ L4L and H37L/L4M wer,g 2Bhosen for

eval uating | the initro biological activigies. |
Investigation of the in vitro biotogical activities of

humani zed "BPF5 Hfe T9W T 0 SBPYRogt B alTaRts vilti edtofappears
thatmise BHHAD rantdieimasi vgd Betbsné H37k/ b4Wkhig@1 atd maintain

L/ L4l 19G. 1) were eval yated., Humanized, B-F5s of . . .
co4 1 Elqn GRS | 9B BHar SO RERES g @F wod nigding
actimédtyedis Theevaralitfioldi okdgcedl lagt iovirtviees iafn MB£F5 'Leu  to
3y5@Ndon the contrary, the 4th residue of Vk is found to be
not so important for the CD4 binding activity. As the

structural difference between 3'Leu and 3'val of Vy 1s 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 evaluating

the in vitro biological activities.

Investigation of +the in wvitro bioleogical activities of

humanized B-F5

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

The in vitro biological activities of mB-F5 and
the four types of hB-F5s were evaluated using peripheral
blood mononuclear cells (PBMCs) from healthy donors. PBMCs
were activated by ConA (2.5 pg/ml, 3 days) or PPD (10 pg/ml,
4 days) in the presence of murine or hB-F5s, and were
monitored for their proliferative responses by >H-thymidine
incorporation.

The results are shown in figures 7 and 8. Murine
and hB-F5s could moderately inhibit ConA-induced

proliferation, but the activities varied from antibody to



the four types of hB-F5s were eval uated using
peri pheral bl ood nononucl ear cells (PBMCs) from
wheaipsszadonors. PBMCs were activated by ConAPCREB2004/002888

pg/ M, 3 days) or PPD (10 pg/m, 4 days) in the

presence of murine or hB-F5s, and were nonitored for
their proliferative responsgg by 3Hthym di ne

i ncorporation. The results are shown in figures 7 and

8. Murine and hB-F5s coul d noderately inhibit

ConA-i ndyced _proliferation, but the activities varied .
ant {REY LROHE Gy SEEEo604/ Co A BCTT B3564/ D008 O Gurine
and anthodys andéere f r abldonortd o donorb{tFi guke-FeciAlso, PBMC

LE i . and: hB- r bl e, nhjbit Ag-specific
pro%%giggﬁﬁgﬁi%Qggggggﬁfn J%egﬁﬁiggéd?%Figurg 8). 1gd

type of WB¥5 i riiEsi t e PPDYEUed iprigtited at i BAD-induced
proli&-of {oet kvely asebigheBs 7Q% 1 HB?H' tdON705F Sanibition,

. _and, 8) than nB-F5. 1gGlL type seened o be nore
F1g.ef flecBie ?ﬁant?©%213@tﬁﬁtﬁ Ifileh LYl bE6R¢CactPvi P more
effamsi vel mahfgh@qsar@p@s o8- sthiL&@r i:rg%bittm@, HB¥LALE4M was
: s re_effectivy an : t
21nql 8 PREMORT b7 LIBaES il EGE (B GaniTHAFBH: g3 more
effegtiivg t than HI7SNGAL,. tIeS2 i higpbi toof YHATLY VM| escdofH37L/L4L

B- gak.pst i ; lLi.f.eration_we
had ¢ 8|E Ao e {%% | 3%%‘0@%?/ Lz?%rtﬁé’]ét%eis 170 LafpEe,  the
inhiiyerry Heyehivitief® of nBRFESconspadnisg RO effdusmy PBMC
prolaffdhe idh ik F & aQ!qugb%%hi%37%?ﬂ$Maf?Gihg P A4 1961

@uqber of nouse anbpo acids, H37L/L4MTgd was chosen
> H¥0/ 14l the svdlUdtild: 964 PLEE:FPRELI M NARY

EVALUATI @Nn@idEHEnE;FF(EQ[eQ: éhﬁft?afl@\l R}‘ETLENﬁg WITH vitro

. < RHEUVATOLD, ARTHRI Tl S . The ect B- E .
biolagihs 4ﬁFFé&nyma%n?e§%ﬁh 5ﬂalgﬁdeFF§ﬁ?%. heMouse amino
acidsondiXlofigMofI gdie waess aphcaresn aoof of uovise r Eachl ywat 1 emt

. I yed g tre 10 consi sting of 5
e P opRed g BB AL R ol 0% b G g7 ong-Fs o
PATIgaNDS, WITs remiltardm ARTHRIErendrRagat i ents are shown

in Tables Il-1V below. Patient 1 (Table II%
Di agnosi Sl eRedd®sttoiadf ARTHT t (B37¢chili £gG2) was tested on

RA patients.

The conditions of the assay are as follows:

Each patient received a 10 days treatment
consisting of 5 injections of 5 mg of hB-F5 (an injection
every 2™ day).

The results for 3 different patients are shown in
Tables II-IV below:

Patient 1 (Table II)
Diagnosis: Rheumatoid Arthritis, Activity 2

Rheumatoid factor: 2; Stage: 2
Sex: F; Age: 65; Onset of the disease: 1965
Additional therapy: Diclophenac 150 mg/day



Rheumat oi d factor: 2; Stage: 2 Sex: F; Age: 65; Onset
of the disease: 1965 Additional therapy: D clophenac
wa z®4msp2dny WO 2004/ 083247 PCT/ EP2004/ 002888 RAT/EP4904002888

Il Before During treatnment After treatnment dinical

i nvestigations Treatnent da s (weeks) 2 4 6 8 10 4
Estimation of pain in joints (0-10) 4,52 2 1,5 3 2,2

3,5 Mrning stiffness in nihutes 360 0 0 90 90 120 20
Severity of condition (1-5) Physician 3 3 3 2,53 3 3
Patient 3 3 3 3 333 Nuqd&élof swollen joints 6 6 4

+ o 2L 19 12 12 292

2 Daxrnf
6 L L [ I\IUIIUCI UI et ol OT 110

> Duvin f?eécfm_',nt"" —Aftérireatment
Svihlchinglebitdgans0- 30 8 6 Befope 3 9 F%umgia{/sn)nﬁand R gmeei?;

15 20 22 12 20 15 Lef fireponend 1g e TP TH

4
Estlnsdtibra ga®n @intd (0C@PNESS Wl 10) [ 572418, [3B 2223 3, 1 35

NEssbhingreitfiness iomirdute@at nent Bed i ent] 03 & (403 9b [ 220 €T T ect 90

) [ h@idian?  Er §t hr octie3 sedi|nment &atli on rat3e
Sevéﬁ@o?c%oﬂf&?%k% Palieat Protegn 4, 032 2 |53 |Rati&nt 2 3

( epofiswollen joiptggnosi s: Rbleunat @ildd Ar3hrd i | Activifty
QNU%QLQ il jpin S.w\f or 2854 age: 12 &dy? |13 | 434: 48: 23

oawslingdndex (0-30) -~

Rawteopitendc 150 [0 dry—Tgbi-e

L 101 L
E§tfrr%5rﬂ§fﬂﬁedﬁbés;§ -1bj Eat ety GOz iy e Rt gatt
Estif{28aT 6fef3bt [ BatlcWEEKS) 24 0g 1y 14 '?;J' rgrgt

pai sffdcls j Oi Nt Sphickd) 8, 2 8, 2 532, P[4 2 P65 [Morning

Ergitiiobfte estimeriatioh raté es| 240 3520 1‘_0 60 (2010 SavVerity o5

cofeReaactive Hrdte®h) Physiciad04 3 83 3 32 |[Patizent 4 4 853

Pat % ¢ Nymhey ofrswol en joints 13 12 11 11 5 5 Nunber
atisp alxrw ornts 22 22 16 15 13 7 Swel ling i ndex 0-30
DlagilS)SiLE 1Rhpmatpid Arthritis, Activity 3

Rheumatoid factor: 2; Stage: 2

Sex: F; age: 48; Onset of the disease: 2000
Additional therapy. Diclophenac 150 mg/day

Table
Before During treatment After treatment
Clinical investigations Treatment (days) (weeks)
2| 4 6 | 81|10 4
Estimation of pain in joints (0-10) 8,2 82| 5 [29]22 0,6
Morning stiffness in minuies 240 12012060 | 20 10
. - Physician 4 3 3 1313 2
Severity of condition (1-5) Patient ) i 3 313 5
Number of swollen joints 13 12 |11 [11] 5 5
Number of painful joints 22 22 | 16 115113 7
Swelling index (0-30) 15 14 | 12 |11 5 5
. Right 30 30 1 28 |34 ]| 36 40
Power in hand Left 22 20 | 18 | 18] 22 28
Estimation of tiredness (0-10) 8,7 5112212211 0,7
Estimation of treatment Patient 2 4 | 4 [4/5 5
effects Physician 2 2 | 3 14/5 5
Erythrocyte sedimentation rate 35 38 35
C-Reactive Protein 1,2 0,2 0,8

Patient 3 (Table IV):

Diagnosis: Rheumatoid Arthritis, Activity 3

Rheumatoid factor: 3; Stage: 2
Sex: F; Age: 49; Onset of the disease: 1989
Additional therapy. Diclophenac 150 mg/day



Power in hand Right 30 30 28 34 36 40 Left 22 20 18

18 22 28 Estimation of tiredness (0-10) 8,7 5,1 2,2
WQ@2@4/083240, 7 Estimation of treatnment Patient PCHEB2044/6)2888

5 effects Physician 2 2 3 4/5 5 Erythrocyte

sedi mentation rate 35 38 35 C-Reactive Protein 1,2

0,2 08 Patient 3 (Table Il\%: Di agnosi s: Rheunat oi d

Arthritis, Activity 3 Rheumatoid factor: 3; Stage: 2

Sex: F; Age: 49; Onset of the disease: 1989

Addi ti onal therapy Di cl ORQ&.QR‘F 150 rTg/day V\D

AL OO 49 T

20047083247 PCTEP20G4/ 002888 L4Mmﬁ rg ém 'mﬂﬂfhe ment

i nisicp| iguestigstiansBef or ¢ Difefawy t1e g sé?‘ tr eat GELL)
treatnent da s (weeks) tealpegt g ,"lg(. 41 &E5TgTTRE oot
Esfadtion bipgiroh itirgs @100 [, 9 7,6 7, 67,6787 808815, 5 T, 313
___Moming aiifnesd ifi inirestes i n m na6es 360 |® 000 00| 0O [Sever] Ty
Phyiciamysi clan 4/3 3 333B| 2|2 Patiert

e ) reanbd or &nol L bA ol 8l > [91217 65 25
gNurg mfaswoueenmrgtsnfm joint0s 30] 34 7046 1-5 13 11 10 9 S
——chgnbstotpaintdddintg 5o y5 333015 o243 IdSEALET 10 hand 9
R ﬂ'"”ﬁ?%@%‘”% 461485 50152 4 720738 138 40 34
460WER In 1B mat | ONOR [ tiregness 13 B §0§234 2-6-039
EBtirkatiss bf thigdneS(0010) LT Fat g Patd £i15 19 PoYod 0
Estendties bfarddimyent C[ RBtiedt £/ 3 4 45 p3% 3 [BEYTNIoTEte 5

sediefientt at i on [Payscidnl 53 42 45| 4148 Reacf Ve [Protei 5 3
Ergthrogyt8 sedimeriatabipate 4] AGII VAT| O\bia2 cm+ 25+ 1T ega
(:FlQRE@ﬁNeﬁBotEB lsol ation8of T c el I]s: Tirequl at @ g

xmﬁﬁ:' I soI 5
E m c#r o§1b %QISI)VATEEeO}f:QfE,SochClgf& ont a C?EE}%S U%LD%%
IsolGRi%n p&EsiTt |dea1cse~l ls is made with CD14/ CD8/ CD19

DYNALbeads;
iy T regulatory cells (Tregs):

- CD25+ cells are isolated using CD25 microbeads;

- Depletion of contaminations: CDl4-, Cbg8-, CD19-
positive cells is made with CD14/CD8/CD19 DYNALbeads;

- Depletion of CD45RA+ cells is made with CD45RA
mAb + anti-mouse DYNALbeads: purity:> 95% CD4+CD25+ Tregs

2) Effector cells

- CD4+T cells are isolated using CD4 microbeads

- Depletion of CD45RO+ cells is made with CD45RO+
mAb + anti-mouse DYNALbeads; purity:> 98% CD4/CD45RA+, CD25-
effector T cells

3) Test system:

CD25+ Tregs from donor A are cocultured for 2
days with syngenic CD2-depleted PBMC, without additions
(negative control = no activation = no suppressive activity),
or in the presence of 0.5ug/ml anti-CD3 (OKT-3 = positive
control = full activation of Tregs), or in the presence of
5pg/ml or 30ug/ml hB-F5.

After extensive washing of pre-cultured cells,
CD25+ Tregs cells are isolated and treated by y-radiation
(3000 rad).




- Depletion of CD45RA+ cells is made with CDAS5RA mAb
+ anti-nouse DYNALbeads: purity:> 95% CD4+CD25+ Tregs
WQ00E08R4eT or cells - CD4+T cells are isol at ed BPST/RPR0CDH02888

m crobeads - Depl etion of CD45RO+ cells is made with
CD45RO+ mAb + anti-nouse DYNALbeads; purity:> 98%
CD4/ CD45RA+, CD25- effector T cells 3) Test system
CD25+ Tregs from donor A aré3cocultured for 2 days
wi th syngeni c CD2-depl eted PBMC, wi thout additions
(negative control = no activation = no suppressive

4) 'Ic’ﬁ‘-’zﬂ \nﬁ yupprsssive hectpiebgnce of 0. 5pg/nl anti- CD3

gposmlve contro full activation of
Tr egs) Ce‘?ﬁ:'lé + oF TSR FRLLEr 236 iqpHltured for
4 ddﬁ%F%htﬂﬁffﬁsﬁxyemSDyatmaSbDng éEf@bQo&mﬂlﬁé¥h§eli§l) from

r are IS ¢ and
don&%% -él\;t e ?%8% £8d)° fOV%E’gooz?/ o%‘%é%etﬁ S18¥eq parc) £rom
dOHqICTAEPmm@OQ@Sgorlspnéé ¢e$tuoédsu]pploeiéjsve not iaddytional

act iRfB-iGH) turgglgﬁgﬁélerQ%:c 5630%5 cpey fyured for Hfﬁsenelc

days wi th l'y 1sol ated ¥ effector ceIIs

1xeG RSOt B T97 ¢ HeOpk esBeR: ofe AP age( dDzidsplest ebr 16h
w1thP9H3THymﬂdlﬂ@ﬁ0énﬁ (Syonoientd 16 ff idn P6€- @ﬁﬂéHEHETTC%lhﬁs is
det %no daddl tional activation), allogeneic for effector
S (= allogeneic m xed | ynphocyte reaction). Then,
ceI I s ar@hencebatled hee bBbwnwinh F3ubkyrd.di ne, and

prolifer of eff T cells is detected. The
results %Eggﬂﬁl o | ﬂIél gur9e 9. Legend of Figure 9: -

negative-~ cOﬁtJﬁ@IlV@n@Oa(ttrlo\lat nonpct ipee¢GoRs; = <&y o

C}<T3(p05|tbvg trol ukl [ ian) =

% ool eR: 0YS u zﬁlhB_gg&(%est§%§s&%E R CpEoghFol .. full
actiyghdrm FRPFSCE esCPBy = preCD25- CD4. WO 2004/ 083247

PCT/ EP20945Q§28\§81’1}314~5CL@N3M§ 12}.) _APQQ@QIESZQ@@N i body
(hB-F5) degbvegmi BELFS (Test-2) = preCD25-CD4.



nmouse mouse nmonocl onal anti-CD4 antibody B-F5, wherein
said hB-F5 anti body has V domai ns defined by the

wo edoosd2my pol ypepti de sequences: - H chai n \WCDRR1004/002888
EEQL VESGGGEL VKPGGSL RL SCAASGFSFSDCRMYW.RQAPCGKGLEW GVI SVK
SENYGAN

YAESVRGRFTI SRDDSKNTVYL QUNSLKFEDTAVYYCSASYYRYDVGAWFAYWG
QGTLVTV SS (SEQID NGO 1) - L chain V domain:
DI VMTQSPDSLAVSL GERATI NCRASKSVSTSGYSY! YWYQOKPGOQPPKLLI YL

ASI LESG
VPDRFSGSGSGTDFTLTI SSLQAELNAAAPROQHSREL PWTFGQGTKVE! K
(SEQ ID INO &) hujarA fechgrertitafdya h@:E-5r@nt l@@ﬂyv@cﬁ from

mousd aﬂn?iﬁéesédgﬁ%rcq Sal Qné%a%% %B%Egj“ Sef%) g“% wherein said
hB- Fpsglmal RRAY dehaz| e‘ét edonabng - defpokgnudlyeottilde following

1yeenyicd ng esfﬁga@nce encoding the H chain V domain
Pe of SElQ\}D @ 1; - a polynucl eotide conprising a

H &05udhde 4&ding the L chain V domain of SEQID
EEQM%G@V@MWHHGRHWMH@A%@@WQ@VIWK§E‘NYGAN

i.de caonprising the
A e k0 L e
SS (She déqiéncd)SEQ ID NO 4. 5) A therapeutic

- Skt i nprising a humani zed anti body of claim
- %@ﬁﬁg Mf%@;ﬂ&m of claim2. 6) The use of a humani zed

DIVM;QtSIP@g&@V@fL RATTHANE RASK S V@ TG YT YSIOKH GO BRI, LT WAS ILESG

VPDRFSGB@SGm@E@ILTII@@lmmm@ %Rﬁ@%&%dd TR Th EQ  ID
ze of a humani zed anti body of claim1 actlva

vitro CD25+CD4+ regulatory T cells.
2) A fragment of a hB-F5 antibody of claim 1,

wherein said fragment comprises the V domains SEQ ID NO: 1
and SEQ ID NO: 2.

3) A polynucleotide selected among

- a polynucleotide comprising a sequence encoding
the H chain V domain of SEQ ID NO:1;

- a polynucleotide comprising a sequence encoding
the L chain V domain of SEQ ID NO:2.

4) A polynucleotide according to claim 3, which
is selected among:

- a polynucleotide comprising the sequence SEQ ID
NO: 3;

— a polynucleotide comprising the sequence SEQ ID
NO: 4.

5) A therapeutic composition comprising a
humanized antibody of claim 1, or a fragment of claim 2.

6) The use of a humanized antibody of claim 1, or
a fragment of claim 2, for preparing an immunosuppressive
composition.

7) The use of a humanized antibody of claim 1, to
activate in vitro CD25'CD4* regulatory T cells.



