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(57) Abstract: The present invention relates to novel

t herapeutic uses of soluble proteins conprising the

extracel lular region of hunman CD164, in particul ar

f ' i nfl ammat ory and/ or aut oi mmune

d?g%?@glﬁyﬁ%\l) 2005/ 011728 PCT/ EP2004/ 051596 -1 RSHER3R04/051596
SOLUBLE CD164 | N | NFLAMVATORY AND/ OR AUTO MVIUNE

DI SORDERS FI ELD OF THE | NVENTI ON The present

invention relates to the field of Inflammtion and

autoi mune 5 disorders, in particular the discovery

of novel proteins useful for prevehting and/ or

treating inflammatory and/ or autoi nmune di sorders.

BACKGROUND OF THE | NVENTI ON The fol |l owi ng di scussi on

i s int SERF FOLYBLE CPE64 W INFLAYMMAT PRYAND/AR A TOINMUNEDISORDERS
i nvention, but is not intended nor admtted to be

prior art to the invention. CD164 |Is a nmenber of the

muci n-1i ke receptor or sl #ELDUOF WHEBRMENTBONI v Of

gl ycoproteins. Sialonucins are transnmenbrane

gl ycopr ot ei'He Resegt Atyemtion nfeles3pothek firld et hintsmmatign and autaimmune
[im }edySidul YA e d aming acid levels.

ici Do S, 1 pohofar 30 Gy 3 S0l R g F ievertng andior

char act wsatigihfamplatddeaididd Bubiing Usoderg! YCOsy! ati ons
linked 15 to serine and threoni ne resi dues, which

infer multiple kinds of cell-cell or cell-

extracellular matrix i ctions, The dense array of

0-1inked side chains aﬁégk?ﬁmgfﬂ'?@d"\ﬁ?”yﬁ"extended
structure trhateoFakiRs dBBRKIoAT is L RBHABC i Tidd

| ong enough toopr otrude b]gyoﬁcf the pgryéscg‘gag?}gﬁ% gxglgflzrgl%nding of the
gl ytocdhyertidnhbat isnat intandds nbrhgimitiel ko bagribr akt $0thd javbhton.

opti mal expqosure and high multiplicity of the term nal
sugars. By PPl 20anemmber b the mueip-ikenrecertar pysiplamuem superfamily of

as wel | yas,Hemat é.ié(l‘ﬁmﬁajﬂﬁg %8 ral b, ;#u;eei;@yc%lg%fe? srorgrtéq(?:iagnf?om 50-3000 kD

may acl as a repulsive Darrirer u S

Spe_Ci f i exhibieseirhigsdssihidri&atCthe cORANRAI o acidr ek MN8N.Be expressed
muci n receptors depend on cell types and states of

act i vatirdeineeherethatcammonicherasteristic of kearing numereps Odiycasythtions linked
with the cell-specific expression of glycosyl
transf e ases, a\?\ﬁﬁgﬁo?'ﬂe t'G 'ﬁ"ersed‘%fcgt 'Qfe?Hé‘ﬁ@%/dWﬁr%f SRizpell or cell-
pr esenteRirdc@Muif mabR Pdrddikrs # UehSPSAGENG lfiked side chains are
si dechai ns, nenbrane anchorage, signal transduction
abi | i t icheragferized by an extended structure that makes many of the mucin-like molecules
long encugh to protrude beyond the polysaccharide glycocalyx that surrounds the cell
and also by the optimal exposure and high multiplicity of the terminal sugars. By virtue
20 of the structural configuration as well as negative charge, mucin-like glycoproteins may
act as a repulsive barrier unless cells bear specific receptors for mucin (adhesion).
Functions of mucin receptors depend on cell types and states of activation correlated
with the core mucin peptide and with the ocell-specific expression of glycosyl
transferases, which in turn regulate the structure and presentation of the O-linked

25  oligosaccharide sidechains, membrane anchorage, signal transduction abilities and

orfthe trafficking of the mucin to the correct celfular domain.



orlthe trafficking of the nucin to the correct

cel lul ar domain. WO 2005/011728 PCT/ EP2004/ 051596 - 2.

Human CD164 is an orthol og of nurine M3C-24v (M

nmuscul us¥ and rat endolyn (R norvegicus), a nmenbrane

pMt #0R0 d in |ysosomal and endosomal conpar tBfEHEP2004/051596
of mammalian cells. The rel ationshi ps anongst

different isoforns, together with functionally

i mportant domains and subcel | ul ar distribution of

CD164/ endol yn, have S been described (Chan YH et al.,

J Biol. Chem 276:,2139-2152, 200B-. In its native

state, human CD164 is a disul phide-1linked honodi nmer of

two 80- 85kDa subunits. CD164 is highly glycosyl ated,

cont ai ni ng HyEan CB164 iscnNrihplng ebmurigie\MGEE4v (hanusculus) and rat endolyn

extracel,l ul ar, region s conpr.ised of two nuci n domai ns
(1 aind ReprBBagEEck Bgmbind grter BoRe Sokasma el compariment
i ntra- difsHhmhbide Sikd98s (@8tdMEhibs FoRgd Yaf&bMCrbbTlL, together with
notif 10 that resenbles a consensus pattern previously

found ifencgjorally mpatahbdorasics eyd ekboatiularr distdipition ©f CODE&4ndolyn, have
al so caontains a single-pass transnmenbrane donain and a

13- ami 5en desetPac{Cra ¥t stilar Biob Gh6m. £1Paf 139 IPER00R-
C-term nal ErmPé hef:tivé'staet‘e. nh}‘ﬁgh)cﬁl%hqs taoq%:ﬁh%%!ﬁnﬁ&emogﬂner of two 80-

protein to endosones a ysosanes uman

MRNA s 35RDE Sub@ne. BBas e HyghlyD §flcaiiatetiN GoMdining both O- and N-linked
alternative 15 splicing of six bona fide axons froma

si ngl e SysATTEe extranelier rojopris eavirrisechef Avetiugin domaingfl and 11 linked by

Agent s 2 By SR SR G PushiE? R =1 AL ptpine roh m
37(ip 1RR reHbs: o THRERsA attBmOREAbsyothd B §i8lihVBctor and cytokine
pronoters, two non-overl apping alternative |ast axons

and ondedeptoss. G8NME4 pise oontains g kinglg-paswffraraimembsng gbingie cind & 13-amino

out. The, predom nant CD164 IglEl- 6) Isoformrepresents a
178 20 25 'HErcgia regipre that inplie, "9iAE) P G YGIL) Able to target the

The ot %teiggﬁé{dgmsiaﬁgéggﬁnegre a sialonucin CD164
i .

or CD164 Isoformdelta containing 178 am no acids; a
184 resi dHes HGBHG 4D afroRNA dpddies Hbve dB6h desttifedlising by slternative
principally soluble |soformtermed MC- 24 (for

Mul ¥i - GPYREGsSf| st Benaciia:e¥angtfiorha gingip oqopmiq BieneerRiiop it located on -
£ 2 ROREAQREN b8 00 K8 g oo, 1: 5000
pr ot ei 28OWWdH 4hd Chan, Leuk Lymph, 37(: 1-25. 2000). There are probably 4 alternafive
promoters, two non-overlapping alternative last exons and one internat intron which is
not always spliced out. The predominant CD164 (E1-6) isoform represents a 178
20 amino acld type | transmembrane glycoprotein. The other described isoforms are a
sialomucin CD164 or CD164 Isoform delta 5 containing 178 amino aclds; a 184
. residues CD164 isoform delta 4; and a 200 kD principally soluble isoform termed MGC-
24 (for Multi-Glycosylated Cére protein of 24 kD) lacking the transmembrane anchoring
motif and having 189 residues. All isoforms are highly glycosylated proteins with O-

25  and N-linked glycosylation sites (Fig. 1).



25 and N-linked glycosylation sites (Fig. 1). WO
2005/ 011728 PCT/ EP2004/ 051596 -3 CD164 functions
i ncl ude nedi ating, or regulating, haenatopoietic

p ' cell adhesion and the negative regul ation
oWE@Flbﬁg%sovw h and/or differentiation. CD164 | FCI/EP2004/051596

usual Iy expressed by CD34+ and CD34l o/ - haenat opoi etic
stemcells and associated microenvironnmental cells

(watt at at., Blood, 92: 849-866, 1998). CD164 is al so

5 expressed by commtted nyeiold and erythroid col ony

formng cells, on bone marrow st-Bomal and endot hel i al

cells, weakly on |ynphocytes, and on mesenchymai stem

cells. CD164 may play a key role in haematopoi sesis

by facili tﬁpﬂ%f“f‘ﬁ’@“%\éﬁ'é%‘? Badigingh phreauiatnpleemataroletis progenitor cell

bone str and by suppressi.n 4+ 10/.- ‘
haonat BT 08 p 8 feclBH GG Broviy AT e igon: oP1ed Is
as a pobeNy esirgsial ibg@::mk QY cB3mdP hadRRBsdidticinP teiBland assocdiated
Bl ood, 92: 2613-2623, 1998). These effects involve the

CD164 oliagsnviroramenifabroels (Wak tedpbs BloedogRri 2423846y 10B8). CD164 is aiso
nonagcl onal ag%ibodies &g?pig 105A5 and 103B2/9E10. The

epi LopEEPETEY DX SPHBHIRH ratelolhans e SRRy dprmning el iy bone marrow
on the L i j t,.al

08, a1 a5 BtouHanaDs R bl e g8 anflon el stom cole.

840- 85CD180 6y palhekelSolenh asatdtbisest b agumeitag teddhesion of human
cells with stromal/endothelial cells In their
| mredi &084* neelip oton\Hore nimamew | gtrameo #iHt by osuppressingrafss+ CD38lo/-

i nportance .in.the regul ati.on af  haengt opoieti tem.
sel . r SRETEPEORI reBferc ool Baflerpiath =i i, PR RS Hing molecule

Thage (znh6timcétial Bfook 00 by&-B28PRY08). 1 on bet ween

adhesi on receptors, their cognate |1 gands and

cyt ol dnes. Thkse ®ffgels gfvolvelthe £Be4iclass hehdoull epitgp@svB)oanized by the
Including the Ig, Integrin,. 20 cadherin, selectin and

muci n- MRESHRbt Bitkosas: (i) 10948 (FPar WoPAEIE dhe " oplioves aro
Pr 0CeS g&BohymhtdliddeRdernt P 4re SR Sndnd RAGminal MYSIESHh SN | (Watt et al.,
differentiation (Lee at al., Mt Cell Biol, 21:

7696- 7B@O¢, 2%)G1)3-3Qde e ieyeiman ekl CDGMurioh 16B0BIRaR1, 2000). The
cell Iines accel erated expression of biochem ca

mar'Rer Intqspetign 1of dyaemetopgietisncel ditbnHeamedendofGigheteliv in Beir Immediate
mul ti njel Sal oMt Y0 CRoudliChC88 & et "Ripolk@? i the reguiation of

sol ubl e extracellul ar
haematopoietic stem self-renewal, quiescence, commitment and migration. These

interactions involve copperation between achesion receptors, their cognate ligands and
cytokines. A range of cell adhesion molecules (CAMS) including the lg, Integrin,

20  cadherin, selectin and mucin-like protein families, participate in these processes.
In vitro, CD164 showed a role In myogenic differentiation {Lee et al., Mol Cell
Biol, 21: 7696-7708, 2001). Overexpression of CD164 in ryoblast cell lines
accelerated expression of blochemicai markers of differentfation and enhanced
formation of multinucleate myotubes, whereas antisense CD164 or soluble extracellular

25 regions of CD164 inhibited myogenesis.



25 regions of CD164 i nhibited nyogenesis. WO

2005/ 011728 PCT/ EP2004/ 051596 -4 The peanut aggl utinin
(PNA) - bi nding site of soluble M3C-24 represents a

tunor _associ ated carbohydrate marker expressed in

mahy 203 M mas. Total MGC-24 nRNA wets found tRSTHEP2004/051596
| ower in human col orectal carcinonmas as conpared with

normal adj acent mnucosal tissues (Matsui et W, J

Bi ochem 127: 1103-1107, 2000). Lynphatic 5 vessel

i nvasi on by the carcinoma was correlated to | ow | evel s

of M3C-24 nRNA in col on carcinonmds, whereas high

| evel s did correlate with | ess venous invasion and

|l ess renote netastasis. Mnocl onal antibodies

speci fi ¢ fofhepaswt agaltivin IPidAdingnsfsite of splublegdBee represents a tumor

( EPag0 cisse s AR tior e S0 I R IRe: T MEC-24 mRNA
been digl RaRHtd BENGRr iNRuRRA QARRLGI calsiRomAl ok Rolared with normal
7852, EP1033401; fig. 1). but their biological

pr oper tadigsertawsosa tisdnes (Matauheal a1z ¢ Biocksih/MRRY1 10B-TTHE 2000). Lymphatic
I NVENTION I't has been surprisingly found that a .
sol ubl e"eﬁ?ebfr%f?ﬂorb B}’rﬁ'ﬁ %qr‘i‘fg’“iah‘@aﬁ‘r‘é‘%’iﬂaéedf Briay lquslsglf MEE24 mRNA in

ext 1 acelyfoH lcAfeind AR hePlas %gﬁe@e 98%%3#@@%?/\;@?Tee%s&gh&jstir%&on and less

ef fect on the expression c&tol nes

i nt er f ae@bteYmethitasis. Mdmofend knthodies spékiRer EDfEA oI prove useful for
cells that normally produce cytokines when they are

sti nul @reeer dlaphesisyetiesany @o¢ hagmatensiosiz dhibition AEPS89054, EP761814).

Mor eover, thj.s e fra nt of 164 | nhihit .

rel evant ph &%IESJJ#%E\F ‘?rgtgg'gﬁg‘ée_sbee[]gﬂ%&ﬁse‘o\c}sp%h@&?%%%gw’ SEQ
or {gCnEPOegeasd @ﬁabm} fign 1R bTBheiMRRIgRal BHBY¥ABS have not been
for 20 inflammtory and/ or autol mune diseases.

Ther ef @nelyzeglol ubl e proteins conprising a sequence

having at |east 85% of honology Wth the mature form
of the extracellular domain of human CD164 can be

used for the manuf actur%ﬁmﬁmﬁ;ﬁg}h‘frm”the

treatnent and/ or prevention In nmmat ory and/ or
aut oi nfrune iha® bekaT Suprisingly e thist & abluicle pbsSh tdnopising the mature form
conprising 25 any of these sol uble proteins ar

e
sui Pablobthegpirageligdandomaingihugen FPa%b hap amingibitory effect on the expression

of cytokines (namely interferonwy, IL-2, IL-4, IL-5, IL-10 and TNF-o) in cells that

normally produce cytokines when they are stimulated with agents such as concavalin

A. Moreover, this soluble fragment of CD164 inhibits relevant physiclogical responses

{such as lymphocytes or macrophages migration) in animal models relevant for
20  inflammatory and/or autoimmune diseases.

Therefore, soluble proteins comprising a sequence having at least 85% of
homology with the mature form of the exiracellular domain of human CD164 can be
used for the manufacture of a medicament for the treatment and/or prevention of
inﬂammétory and/or autoimmune disorders. Pharmaceutical compositions comprising

25 any of these soluble proteins are suitable for treatment and/or prevention of



WD 2005/ 011728 PCT/ EP2004/ 051596 5 i nfl ammat ory and/ or
aut oi mmune di sorders, and in general can be

adm nistered to an Individual for Inhibiting the

e ' f cytoklnes. Other features and advantages
;W{)ﬁéo |0E{}é'gti on will becone evident fromthe  FCT/EP2004/051596
follow ng detail ed description. 5 DESCRI PTION OF THE

FIGQURES Figure 1. (A) amino acid alignment of full

| engt h, human CD164 (hCD164; NCBI Acc. No. NP_006007;

SEQ i D NO 3), human CD164-deltad4 (hCD164- DELTA4,

NCBI Acc. No. AAG53908; SEQ I D NO54), CD164-deltab

(hCD164 10 DELTAS; NCBI Aco. No. AAG53907; SEQ ID NO

5), and MSC-24 (hMGC- 24; NCBI Acc. No. Q04900; SEQ |

NO 6). '“@"@Pﬁé?w@ééfe'éﬁ@@g‘"&\"e disgseets; andrigepeaprg! e her@mmistered to an

t di cat ed Th
o yoosy Tyl FileiRg et il Gofindl 201 27 k. ()

am no aci d cahdrgesmiat eﬁfi advAfRad®BldiRe iREMicATwil B8come evident from the
extracel |l ul ar domai ns of CD164 (am no acids 1-140 15

of SEQ frifowi® detailed descigtioondi ng t o ami no aci ds 24- 163
of SEQIDNGO 3 and to to anmino acids 1-140 of SEQ ID
NO 2), M3C-24 (amino acids 24- 163 of SEQIDI\IO 6)

CD164-delta4 (am no aci
CD164-del ta5 (am no aci %%ﬁ@"?fé%‘%#}\% 5), SEQ
| D NO Fighb@1: ((@yh6EdAid aighinga obiill (hg®dhidieh Ob163EREDR4; NCBI Acc.

NO 7), and NOV25 FS_V\D 20 021098917; am no acids 24-161
of SEQ ID NO Ny NFA08Rys SEQIRNG: @)N@VE@ CRi6R{dsliad (hCD164-DELTA4,

St D164 adm n'Set FFNS; BB sEdiR g oh REfelies mootes

cal k- m Xt ur epEOTAS) NOBX REE SR Meszigolrtsé'a (ANoaBrl addWiea-24 (G-
(B). The X-axis represents the sf CD164 concentration

in jg/m. The 3NGH AcephedRiHOG0;ERR IDN@:e)t Sigeal s2guepfes are boxed.
cyt oki ne rel ea.§ed b SEG etion

he en he extracellular region is indicated by an arrow. The

glycosylation sites are indicated by an asterisk. (B) amino acid alignment of

the mature form of the extraceliular domains of CD164 (amino acids 1-140

15 of SEQ ID NO: 1, corresponding to amino acids 24-163 of SEQ ID NO: 3

and to to amino acids 1-140 of SEQ ID NQ: 2), MGC-24 (amino acids 24-

163 of SEQ ID NO: 6), CD164-delta4 (amino acids 24-150 of SEQ ID NO:

4), CD164-delta5 (amino acids 24-145 of SEQ ID NO: 5), SEQ ID NO: 7852

(EP1033401; amino acids 24-163 of SEQ ID NO: 7), and NOV25 (WO

20 02/098917; amino acids 24-161 of SEQ ID NO: 8). The positions in NOV25
different from SEQ ID NO: 1 are underlined.

Figure 2:  effect of s-CD164 administration to ConA-stimulated, human PBMC cells-

mixture on the expression of IL-2 (A) and TNF-o (B). The X-axis represents

the sf-CD164 concentration in g/ml. The Y-axis represents the percentage

25 of cytokine released by secretion.



WD 2005/ 011728 PCTI EP20041051596 -6 Figure 3: effect

of sf-CD164 adm nistration to-ConA stinulated, hunman

CD4 T cells on the expression of IL-2 (A and TNF-a

(ﬁ%. The X-axis represents the sf- CDl64 concentration

i (VY0113 e Y-axis represents the percentage JtCT/EP2004/051596
cytokine rel ease by secretion. 5 Figure 4. effect of

sf-CD164 admi nistration on TNF-a rel ease in the ani nal

nodel for 1-138-1nduced, TNF-a rel ease. The asterisks
indicate the statistical significance. Figure 5:

effect of sf-CD164 adm nistration-&n the cell

mgration In the animal nodel for the Thioglycol ate-

(A) or LPS-Induced (B) «cell recruitnment in the 10

peri t ongure 3Theffert ahsfLINEH radminintrationnle CavAcstimplatedi bymayf CD4 T cells
cells per | (nacrophar%es in A _activated I))r/rr%rmcaxt es

in B). The ast 87 e&PRRIPLe k-2 (Abands [N {B% kb X-axis represents the sf-
significance. Ej 6. effect of sf-CDL6

i ni st rat on Bk RRBRER § 4Bimin it YA0F Japipropisying peroentase of
MBP specific &u86ld Sleaddlsy sbe@libs epresents the

radi oactivity (CPM counts per 15 mnute) related to

t he § ncBgyerdat eifect of st-CRA64 bdbielstrationwol TN d deasq BHhe animal model for
thym dine) by dividing cells. The asterisks |ndicate

the statisti cabPS¥idyeads i B¥ee. retpagar dhe . aderisky tingigate the statistical
sf-CD164 adm nistration to the ConA-induced hepatis

animal nodel SR transam nase |evels (ALAT; A) IL-6

rel easerigip} 5: aBfieck BNSRCDIEL adARisi-Bidaitne BRXAIghlian fhSthe animal madel
for Dexanet hasone. The asterisks Indicate the

statistical si fmithe CeirglycolBET AR) ED UBESEGRIcRT |(BN o6 rFe¢dgitment in the
I NVENTI ON I n accordance with the present inventiogn, it

has ¥been f oundPEHEEUIHTRattAXS faFqReNtS othgs cqnpentration of celis per ul

o oy (el IR 5 ol e bt ot e
PCT/ EF2004/ 051 s&fistical significance.
Figure 6: effect of sf~CD164 administration on the proliferation of autoantigenic MBP
spadcific T cells. The Y-axis represents the radicactivity (CPM, counts per
15 minute} related to the Incorporation of radiolabeled nucleotides (3H
thymidine) by dividing cells. The asterlsks indicate the statistical
significance.
Figure 7: effect of s-CD164 administration o the ConA-induced hepatis animal
mode! on {fransaminase levels (ALAT; A) IL-6 release (B}, and IFN~y (C)
.20 release. Dexa stands for Dexamethasone. The asterisks indicate the

statistical significance.

DETAILED DESCRIPTION OF THE INVENTION
In accordance with the present invention, it has been found that the mature form

25  of the extraceliular domain of human CD164 (SEQ ID NO: 1) has an inhibitory effect on



-7 cellular expression of various cytokines (nanely
Interferon-y, I1L-2, IL-4, IL-5 1L-10 and TNF-a)
follomﬁng the stinmulation of these cells with agents

such as concanavalln A (ConA). Further confirmations
oﬁ”?ﬁ@’fﬁﬁm%peutlc utility of this protein sequePfeEEP2004/05159
were obtained in animal nodels for diseases, wherein
the sol uble protein denonstrated 5, val uable

bi ol ogi cal properties in vivo such as the reduction of

| ynphocyte mgration or the inhibition of MBP-(Melin

Basic Protein) specific T cells prétiferation. There

Is no indication in the prior art that the

extracel l ul ar domain of human CD164, when i sol ated
f r om t heelilgg expesfssion of yasbes etakings (varsaly intstferopy.ot-@ R4, IL-5, IL-10 and
has any_effect on the expression of cytoklnes or on

any ot hEYF-phisiewns dhe @f'@-t’%'@"t%“ﬁ??cﬁe\lﬁrﬂﬁé ageris siyel)/ a5y concanavalin A
Infl a{m@% Z F‘ahﬁeqa(:%ﬁf?nn t-{_om% 0 ueoﬁhegs?lgt{c uQI ity o g‘fahisp EJI'OISBID sequenoe were

I nven e use o eln’c

sequenceébtilaed Rardhall ﬂ@&éls &)5%5&55&9 'H?Je%ﬁ%/ thal édihbféqﬁ'otein demonstrated
mature formof the extracellular domain of human

CD16%. ('Bt@blelbipiaical propgties neyvoestiglh as therredtmﬂoraof lymphocyte migration or
medi ca nt _and/or prevepntjon

"oe 1 o rptep chUBP Ll sRA B Elpaaiat ool Pratsrager

the sol ubl erRrok i Rakhdh A3 BRor'sE aﬁ%owﬂapag?sehemam of human

the present Invention, the noSt preferred so

pr ot ei NEDtB4e whéreisolated from tiee 1sdf tHehaoleols @Ceddivblenrotein, has any effect
domai n of human CD164 (SEQ I D NO 1@ or this latter

sequenc® hgse@rasgion 9k cPkiagl orsey aBh eleHPhenpppizm ragted to autoimmune

164,, Qé}%or’f’r{ﬂg&ﬁﬁfoﬂ%l&%g | e proteins that can be used

accordlng resen 20 invention, are variants

of SEQID N@e rrikairi dbjdchﬂ‘ ﬁe%r&ﬁeﬁfin@ﬁﬁddﬁ@thﬁ‘d&&bﬂ%%o@lble proteln comprising a
isoforns of SEQ ID NO 1. Isoforns of human CD164

havi ng eauensgadavieg % Isesthite bb hsmelpavhwitihie rreature domf of the extraceliular
of the xtrac hlula ﬁf | f hu q$é64 SE I%? NO.
1) are f "i'aﬁ'e&D ﬁn&% Bar N gﬁ g?{ 83 a medicament for
Bi ol d@ﬁlm&?@ndl& %%erﬁi&ﬁ ét inl%prpﬁator{! bl%nd:hllmlnmﬁle‘afsoﬂdgr%m
call ed 25 MSC- 24 I's known to be sol uble
sinte it | dokmgst tﬁmbwm&mmﬂﬁﬁfbbﬂﬂﬂﬂ@&rdmgiytothe present invention,
PCT/EP2004/0515?
the most preferred soluble proteins are the mature form of the exiracellular domain of
human CD164 (SEQ ID NO: 1), or this latter sequence fused to the signal sequence of
human CD 164.
Other preferred soluble profeins that can be used accordingly to the present
20  invention, are variants of SEQ ID NO: 1 in the form of active muteins or isoforms of SEQ
ID NO:; 1.
Isoforms of human CD164 having at [east 86% of homology with the mature
form of the extracellular domain of human CD164 (SEQ ID NO: 1) are known in the
literature (Chan YH et al., J Biol Chern, 276: 2139-2152, 2001; fig. 1). One of them called

25 MGC-24 (SEQ ID NO: 86) is known to be soluble since it lacks a functional



-8 transnenbrane domain, while two others called

CD164-delta 4 (SEQ ID NO 4) and CD164-delta 5 (SEQ

ID NO 5) still conserve a transnmenbrane donai n.

Therefore, the mature formof the extracell ul ar
déﬁ%?ws’mﬂ%ese | atter nenbrane-bound i sof orns T/ ERFR04/051596
consi dered useful according to this invention. 5 As

"sol ubl e proteins", the present invention intends

protei n sequences not containing any sequences

allowing the integration in a cellular nenbrane, such

as the transnenbrane domain in htéan full |ength

CD164. These sol uble proteins, when expressed by

cells, are therefore expected to be localized in the

cel | s dEnspgrayaieagnain, whie wa efffers ealladeCR1G4rdelie 4| (SERY ID NO: 4) and

space i S | gna uence. 10 Sol ubl e

pr ot ei néD‘lgﬁgﬁu%?alz é?ﬁ%ﬁl E‘L ggq%')esilg o:i]isgweﬁag&aﬁsnpgﬁwe gg@/oaig.f‘l‘herefore. the
honmol og¥atietibrm éfife BRUEIRIAF A6XIA fof (HaGe RMLT AGRbEMY-BJund isoforms can
domai n of human CD164 (SEQ ID NO 1) are known in the

| i t er athercongidered 0dsfuhaccatding tdAblis iGadnkiorBi ol , 21:
7696- 7706, 2091& but there is no indication of any
utility f orSt F§aUpIP RLP!RIER then @resentp inGRRD | iBigndst protein sequences not

| nf | am@falhaag/s8 uen@éétéﬁi)\gfgy Iﬂﬁeigﬂ.e@%{i@ﬁﬁ % cethar brane, such as the

sol ubl e protei n"sequences e present

| nvent i teins@émiend Gomsig finlhuinahn full RAgthr CBY6AE ThesaNgbiuble proteins, when
prevention of inflanmmatory and/or autoi mune di sorders

are al sopregsashy qellg) ase thesaforp reypedied todhehleealipehiarihe cels or, preferably,
sequence_havi.n or.s osed .to have,. simlar

or aper tse2 e s sPeReRY ik eed® BirsPaarEinee noves

(SEQ | D NOsofiblef drieind BdmsiiRgrd 8édi@nce?RavihgSRWHNESY% of homology with
honol ogous at 80% w th the mature form of the

ext r acdh¢ giature dumadfrthe fextrdvelintar @Dt of BEG COMNE (SBEQ ID NO: 1) are
and suggests Fh t it can _be useful Iln a variety of

di seas 30OV fhaleryraiearRia Ao WAl SelBeh 2fidhirtrbe. Jopfbut here s no
use |'s ytahbyy of RRF Wift 11 Che tmdR ra%%ﬁ "ordvBiiof o(ﬁuinﬁammatory andfor
fails to recogni ze the therapeutic utility of the

sol ubl eufdrargmentisordelsat can be i solated fromthe

potential extracellular domain of this protein, that

i s 1525 predPe fdehlq ol seaenpresdafinerhinghe epsqif lgyention as being useful for

menbr Al w%@%éﬂ#&é@e%n&cy iﬁfa%rggﬁérgéﬁélgﬁautoimmune disorders are aiso

clearly distinct from any other human sequence having, or supposed to have, similar
properties.

WO 02/098917 discloses the protein NOV25 (SEQ ID NO: 8; fig. 1B) comprising

20 a sequence homologous at 80% with the mature form of the extracellular domain of

human CD164 (SEQ ID NO: 1), and suggests that it can be useful In a varety of

diseases, including autoimmune disease. However, this use is merely speculative, and

moreover the document fails to recognize the therapeutic utility of the soluble fragment

that can be isolated from the potential exiracellular domain of this protein, that is

25 predicted to he focalized on a cellular membrane.



-9 EP1033401 discloses a protein (SEQ ID NO 7582)
conprising a sequence Ildentical to the nmature form of

the extracel lul ar domain of hunman CD164 (SEQ I D NO

7;..fig.. 1 BY. Even though it is suggested therein
h%@?'ﬂ)&o”‘?ﬁ% therapeutic use of this protein |nl’C"”EP200‘”051596
nmedi ci ne for any sorts of disease, this docunent also

fails to recognize the S therapeutic utility of the

sol ubl e fragnent that can be isolated fromthe

potential extracellular domain of this protein. As

"active", the present invention de¥i nes any variant of

the mature formof the extracellular domain of human

CD164 (SEQ ID NO 1) having at |east 85% of honol ogy

with this f@dgw@é digpipses gcproteli ﬁ?@Q P Ny B2} hemprisigye sequence

ven | T & 18 oG RoT iR B ReCm Shaen Eoigs (sEa o o

1, and shguish. Boertfol i Is%@&&ﬁé%dthfen@rn @H)\bo%ﬂct.ah fherapeutic use of this

cl ai med uses and nethods. By the activity being
" c orrparmcﬂee"m insdiviarior driyabrid bisdiseabe, this yiomuale@lfdlmo recognize the
of the descri bed assggs for the variant of th

so| LFoI eth?fﬁm%p iy of; the seluple fragmest hatoan hecisolatgd from the potential

magni t % 80% 85% 90% 95%

96% u%j}? %e@@gr@fﬁlr?%fﬁﬁﬁéro{e 0% and not nore than

101% 102%aAsTedhe’, IAHescht hiventibd Qdtned Hpf/ovadatO ¥ 6 mature form of the
125% of the activity nmeasured using a soluble protein

as def i%aceéiyla'smnﬁin piChuman BP18hdSE@t 1PV NEy 1be?ia\1'gg at least 85% of
"i ncregsed" at t actiyity neasu i n
of the "t &o@?’lvﬂ@eégs%e&ﬂ'}?cﬁ (}F q'c AEo één?“yo‘i'f 4:‘?1 é‘ssay presented in the

sol bl exam ﬁfa@'ﬁbs'éc@ﬁ par&is lor 2éahere e adkRins henl red to SEQ ID
145% 150% 155% 160% 170% 180% 190% 00% %

250% 2NGBR adDsIBOR%e B2EHpc@HRUToraNH % the Q8fned 4|5€&%nd onethods.

500% of the act i V] tt%brreasur ed usi ng sol ubl e protein
as defined™ 0 "CAmPRELIFSA dnaet BRt e etk pgpeured in any of

" mut ei ngs dés%}":ﬁefdsas%%ﬁafgrythé 9%ﬁ?5fet‘h4@%fuﬂ~%pr@{eanl i§ glslgaﬁg g‘/ %1? same order

of honology wth e mature formo e extracel

donai n of imaguitmie, Gl FréferbE r39%) 89S, 85%), JOMABEHABER T %, 98%, 99%, or
generated by inserting, deleting, and/or substituting

onelSor RBte 2agplomons tg@l P 1% 08%e 303% OB, 1PPRCOI10%, 115%, 120% or

2005/ 017596 KR AP st e £EBE brorees Biin ¥ Selho o 1

By the activity being "increased” is meant that the activity measured in any of the

described assays for the variant of the saluble protein s at least 125%, 130%, 135%,

140%, 145%, 150%, 155%, 160%, 170%, 180%, 190%, 200%, 225%, 250%, 275%,

20 300%, 326%, 350%, 375%, 400%, 450%, or 500% of the activity measured using a
soluble protein as defined by SEQ ID NO: 1.

As used herein the term "rmuteins” refers to any sequence having at least 85% of

homology with the mature form of the extracellular domain of human CD184 (SEQ ID NO:

1) that can be generated by inserting, deleting, and/or substituting one or more amino

25  acid residues In SEQ D NO: 1. Similar active muteins can be natural, as the ones



-10 corresponding to an orthol ogous protein (i.e.

encoded by a non-hunman gene that has evolved fromthe

common ancestor for CD164) or from pol ynorphisns In

human enonme. I n cases where the nucleotide

s%@??qsgﬂ"éfhs result In one or nore anino acid PCI/EP2004/051596
changes, preferred soluble proteins include those that

retain one or nore anti- 5 inflamuatory- or/and
anti-aut oi mmune-related activity. Alternatively, these
sequences are synthetic or artificial, which can be

prepared by known chem cal synthesks, reconbi nant DNA

technol ogy, site-directed nmutagenesis, or any other

known techni que suitable thereof, which provide a

finite ewespapfling trban artitalagoly pobEir ¢spawddatihynalbert-aanar gene that has
shortened pti des or pol ypeptides which 10 can be

routi ne?‘@?"’g‘gtfral'h%‘& ST BREFIOh O R 195} op fi@MhBRyMRpipMS In human
in the ahbmbSh %%);(Jshﬁ}eré ﬁ@qﬁhlﬁ&ﬁleghﬁsﬁiﬁmgrﬁdreédﬁ th 3fie BF iBfe amino acid
art and in the anples of the present invention.

Pr ef er r ddngdsanpggarrddn sdIING eprotging ifciute! ibs titt arefa@aBd oy more anti-
known as_"conservative" or "safe" substitutions.

Conser vigiampeatent oignd entadeimsiunevrlatehaciie t hose with

am no aci ds,havin ufficiently sim/lar chem.cal, . '
or oper t 1 es MR by spuetees LS pYiets o Sl phigh g propares
the bi odyodiredh forBmichPNsyMihebBE R AGHIMR. DNA | BcRIRRY, site-directed
that insertions and del eti ons of am no acids may al'so

be nadentagariaeis,aiyeme othef kneea teehigan swsbleititdnenit which provide a finite set
alteriqg tEeir_function,_ articularlg If the. )

i nser t i BIYOTEEY] BTSSRI PuiriRy AT PEOTePR ReRifdeR or polypeptides which
aci g8, @n%be rddAR obied 3RE B4GE Eﬁ[{%mayof Wﬂ\mtspi!ﬁﬁ the art using the
and do not renove or displace am no acids ich are

criti cabadhings hesérdetihitiosedor am ahdin et Examplk obthp padsehiinvention,

or a peptide. 20 The literature provide nmany nodels on

whi ch the SEPEEPT offagret s dtesar pelve afuipine 69 geemmonly known  as
substi tJuf | . Ca per the. i f -

tari st oispRaNg B SEreP ShiR IR, PondeR Bty 8 gubsttutons ar thoso

s equenocathaintddcidshaving suméiete sPlilandeitical prfePlcdl R order to preserve the
(Rogov SI and Nekrasov AN, Protein Eng, 14: 459-463,

2008 . sbrefute; #ndibs Riplogiseb &yrichiem pthi arvaecuish dhin dlératinat Hesertions and
use of dse%%grjlc?f cléfgﬂrnﬁlsil/og ggéss B\%gta%@rpgom auge1I Idﬁrlj]e;gl}’]oH trd% rlfle%esequences without

f ol dabl'e€ an
cl assi fdiemig tadir RhctdA] piRticdiehidl if HRMALIMONE Y deletions only involve a few amino

substitutions that can WO 2005/011728
PCT/ EPZ8#4/ €515388er ten, and preferably under three, and do not remave or displace
amino acids which are critical to the functional conformation of a protein or a peptide.
20 The Iiterature provide many models on which the selection of conservative amino
aclds substitutions can be performed on the basis of statistical and physico-chemical
studies on the sequence andfor the structure of natural protein (Rogov Sl and
Nekrasov AN, Protein Eng, 14: 459-463, 2001). Protein design experiments have

shown that the use of specific subsets of amino acids can produce foldable and active

25  proteins, helping in the classification of amino acid “synonymous” substitutions that can



-11 be nore easily accommodated in protein structure

(Murphy I R et al., Protein Eng, 13:149-52, 2000).

The synonynous ami no acid groups and nore preferred

s%ﬁg %pnus groups are those defined in Table I.

ANYQAMIOIVE Y amino acids In the soluble prot ei BET/BR2004/051596
the Invention that are 5 essential for function can

al so be identified by nmethods known In the art, such

as site-directed nutagenesis or al ani ne-scanning

nmut agenesi s (see, e.g., Cunningham et al., Science,
244:1081-5, 1989). O special intdgtest are

substitutions of charged am no acids with other

charged or neutral amino acids that may produce

pr ot ei ri® Rwpteheasily Asspmmedsted db peoieimsiresied (Murphy LR et al., Protein Eng,

char act t as _less a gre atiqgn regat i

may not ‘B@'él’? yzolog ngé a%Yf‘?’V"W l%3I agd b%mggs ahd more preferred
pr obl enghbimtesrolbaRa tHodd abihal PEpisli cal or

phy3|olog|cally acceptabl e formul ati ons, because

aggr egat es Attammativelyi mminvogeids dn tt(d:lselblaadaretbmalof,thé:rlm\tention that are
Rev Ther Drug Carrier Syst, 10: 307-77, 1993%& O her

exanpl egsgia fop et osArGRIse, e igeriifgd by tstess kpgwshi fr'ﬂ art, such as
prot ei ns?te%bcﬁ&i rﬁ@t?% r@giﬁ %F'S[mené’ E?a(?\?ihgh{ﬁ g t(SeeP% i G Cunningham et

sol ubl e proterns e uses I hve

15 I nclaigsciarnts, 342081 BP19829 Gitsposial ir&é@&t aa&slmsﬁaﬁ:rhh%ﬂcharged amino
in US patents No. 4,959,314, 4,588,585, 4,737,462,

5, 116, R8s withaler ¢lomged of reRBal Btrino &idsiFateey, pr@iﬁh@e proteins with highly
-4,904,5 tern fhe active nutei

resul t P%?H[A&fu%vﬁggh FF%F%I’F? orgn P@d?félﬁ?&reﬁﬁ@" Y Aggregation may not
| MNOgGHY fddue Qhbtviig ngtS&iLdJ kyee RbRalid wibs I'breparing pharmaoeutlcai or
adm ni stered to a mammal Flterature provi des

many exdmypblegicatly tdmeq:&abbee(ﬂmrmulaﬁoml. thecaise Gggrebitas caarbebignmunogenic
desi gned and 20 |ntroduced at this scope or_ for other

funct i dfrgiand gt motRevother PrigiCastar Siptal & 39%74/1899)-
effective i\ﬂ'l,'gr %k%-ﬁﬁl@é bfaﬂ}o&q]cﬂa'l E)Ihﬁﬁ'ﬁ(p SHE 'sﬁbs“{ug&%l in &)rotems which can

especi al ly whe I'S non-hunman, non-

non- nathsrakd fur @bRinthg(Nvasiae bDéchbR grotemk for thy Uhsdf 8@ present invention
Tod?/ 8: 118-126, 2003; Marshall SA at al., Drug
Tderfe @y kngwo pethodrelaps, saghat Praeeted in Uﬁla?tatef’%éﬁvNO 4,959,314,

[s)rdug g? 642&33‘3?59‘@7%2’ "%825 1 %&‘é. ggg%ﬂr jl% s (Né?@‘? €fha 4,904,584,

Phar m Bl ot aaéhativelythe 8&Fe Piteir @Y resMIGr &8 %éﬂéﬂéﬁaﬂeﬂ%Meducmg the
2005/ 011728 PCT/ EP20041051596
immunagenicity of said soluble protein when administered to a mammal. The literature

provides many example on these sequence alterations that can be designed and
20 Introduced at this scope or for other functional optimizations that allow a safe and
effective administration of a therapeutic protein, especially when it is non-human, non-
mammalian, or non-natural protein (Vasserot AP et al., Drug Disc Today, 8: 118-126,
2003; Marshall SA et al., Drug Disc Today, 8: 212-221, 2003; Schellekens H, Nat Rev
Drug Disc, 1: 457-462, 2002; Gendel SM, Ann NY Acad SCI, 9684: 87-98, 2002;
25 Graddis TJ et al.,, Curr Pharm Biotechnol, 3: 285-97, 2002; WO 03/104263; WO



-12 031006047; WD 02/98454; WO 02196454; WO 02/ 79415;

WO 02/ 79232; WD 02166514; WD 01140281; WD 98152976;

WO 96140792; WD 94111028). It is clear that insertions

and del etions of am no acids nmay al so be made in the

abyYy 20088117 ed sequences without altering their PCI/EP2004/051596
function, particularly if the Insertions or 5

del etions only involve a few am no acids, e.g., under
thirty, and preferably under ten, and do not renove or

di spl ace am no acids which are critical to a

functional conformation, e_g., cysteines or prolines.

These alterations may occur at the am no or carboxy

term ni or anywhere between those term nal positions,

I Nt er spPISVGI8a4 & Mt 02/2845a00MV0I 0dieg iS4y VWONOZI G416 SWLIRE 223R; WO 02/66514;
the sequence or In one or nobre contiguous groups 10

wi t hi n WROAER L Y@ 98/a2978; WQREHUER: WRHE1928) het her
ticy, tide | hompo!
o0 he” v e BPRAERRASE s o P67 U b D W e

human Ghd@AddintdsddlenddSwithdut GRGHNE ke Rdth, Reticularly if the insertions or

conventional |l y using known conputer prograns. Such
al go¥ i tdslefionsehhpinvelyeantew aoinadeids.mg., arder Byjrtyn endrprgfesably under ten,
limted to, TBLASTN, BLASTP, 15 PAST TEASTA nd
0L UST AL (45 26 Smaleg O Shnke e apde giaNars Aliglto o functonal

Sci . 4:.8: . | mi
bt S o A v e

Aci ds RemboRy (etininil @7 Inyhatbe bbiwggh nisoset temhingl HodB&G) iltdebdersed elther
Enzynol  266: 383-402; Altschul et al., (1997) Nuc
Aci ds Hesividuslig amgng sepidues\in §engaaugRcefr in ongjasgagre contiguous groups

Nat eﬁgﬁﬂgﬁ%%%wg&%ﬁ6-272). In a particularly

prefer ment, protein 20 and nucleic acid

.sequence homel @ Gir&@sficAll Ratiy,alvkdth® darys parculldrepdipShtile is a percentage
Local Alignment Search Tool ("BLAST'), which Is well
known [hamplegoys to tiiesmaturesforyn of e ekirgpelitiar damaincdfiiuman CD164 (SEQ 1D

1990 Nat i d Sci USA 87 :2264-8: Al tschul
ci al ) Neiofobh be SeRimsd cgpieniarly und Fgin, CeRficr brograms. such
pr ogr anFgohih@iRtant ordyparm REAGLS bR B RS olds rkiRAld, fHBLASTN, BLASTPR,

simlar 25 segnments, which are referred to herein as
" hi gh- FASTANTFATTH et QLYSTALW (PetramreandiLipad (08D PloeAeatl Acad Sci

PCT/ EP%J%%%S??)::IQ%% -8; Altschul et al., (1990) J Mol Biol 215(3):403-410; Thompson &t al.,
(1994) Nucleic Acids Res 22(2):4673-4680; Higgins et al., (1996) Meth Enzymol
266:383-402; Altschul et al, (1997) Nuc Aclds Res 25:3382-3402; Altschul et al.,
(1993) Nature Genetics 3:266-272). In a particutarly preferred embodiment, protein

20 and nucleic acid seguence homologies are evaluated using the Basic Locat Alignment
Search Tool ("BLAST"), which Is well known in the art (Seeg, e.g., Karlin and Altschul
{1920) Proc Natl Acad Scl USA 87(6):2264-8; Altschul et al., 1990, 1993, 1997, all
stupra).

The BLAST programs identify homologous sequences by identifying similar

25  segments, which are referred to herein as "high-scoring segment pairs,” between a



-13 query ami no or nucleic acid sequence and a test
sequence which is preferably obtained froma protein
nucl ei ¢ aci d sequence dat abase. Hi gh-scoring

g OQ@I rs are preferably identified (La.,
gﬁ '%?5 3means of a scoring matrix, many of wR§BEP2004/051596

are known in the art. Preferably, the scoring matrix

used Is the BLOSUM62 matrix (see, 5 Gannet et al.,

(1992) Sci ence 256(5062):1443-5; Heni koff and Heni kof f

(1993) Proteins 17(1):49-61). Less preferably, the

PAM or PAMR50 matrices nmay al so bd3used (See, e.g.,

Schwartz and Dayhoff, eds, (1978) Matrices for

Detecting Distance Rel ati onshi ps: Atlas of Protein

Sequen CAISEYRINing qaru@p@p@cldm.ﬁpmr@@ tesiseaunnag which is preferably obtained

Bi onedi.cal Rese rch pun T pro

eval uat' @t RPEF ?ch 2‘?5?1‘1”9?‘%%%%%“3??‘9"' sﬁ?’%ﬁ Spgment palrs are
scor | n@br&'@rﬁﬂﬁﬂ&erﬂﬁéd B.ol, GfgHelly byeRhear 6 RLEIRH Mk, many of which are
sel ects those segnments which satisfy a user-specified

t hr eshdindwoin thegant. fArgfembie, the sedina snarbussed-is ;ﬂmclBlbeMsz matnx (see,
percent_ honol o the statisti

Si grﬁ f |%C§’H8te9t y(ég?ﬁ)&ﬁiegq?oqsﬁ?/?afs@édﬁ%ﬁt H?ﬁyfoﬁ qng Henlkoff (1293) Proteins

g;’akg‘?ltﬁgl)%% 164§) Lt%slg%»re?%{gt?i* She ﬁﬁ@ ZI %B l‘ﬁ@a[?rf %@&%}t |g%c:%e used (See,

Nat | Acd, &iwa%én@ 5&3@1})&2&?@4(‘1378) M-Ehﬁegkof\sgtd%f" ObigERce Relationships:
may be used with the default 15 paraneters or with

modi fi é’t!'apaf Bm@ﬁgqtﬁﬂ@ﬁ/afdie‘étﬂ@wr% Wéashingion: Paieral Ebmfdlcai Research

the p [.S ar a

ot ho HPRPHEe TP S T HesrpB VBU RS abv ubleR] apfiare of an nion-
a qQUer YcorhRWeameR dafls RIBRIAEA GRd Blefdrilily RIS ERbse so ments which satisfy a
i nvention) and a subject sequence, also referreg

as a glustradpecifiefl tmeshold| df gigniicance.cauch s al es@specied percent homology.
using t STDB ¢ onp ut er ram based on the

al gori tFE?FF’ yBﬁhEFFaé‘@‘célts'gé‘ffca'l"igé%f‘gﬁéﬁﬂlngﬁﬁﬂme’éipﬁg Bjevaluated using
6:237- Zﬁéswﬂsh&l%ugﬁﬁ%ﬁ%%?cﬁmé‘l%'o@l%&ﬁﬁ‘gsé e g9%G@H% A8 Nitschut, (1990) Proc
subj ect sequences are both amno a a gequences ¥he

resul t Neftl Asad Soigl®h a1 (6 pZ26Y-S) CEheDBILABTRGgrains may bR &BEEWth the default
Identity. Preferred paraneters used In a FASTDB am no
aci ¥ alPPETIRRTE A with Bedifed—paRingters jravigisp eby they useratRepferably, the

Penal tétt]"g)&%ljg {‘fggore ?50 Random zati on G oup=25

25 Len W ndow Si ze=sequence

l ength, Ga APﬁ'Bﬁh'bu Fhothddoer &btérﬁwir\ﬂ@ HAORsP blerdiBmatch between a query
PCT/ EP2004/ 051596
sequence (a sequence of the present invention) and a subject sequence, also referred

to as a global sequence alignment, can be determined using the FASTDB computer
20 program based on the algorithm of Brutlag et al. (1980) Comp. App. Biosci. 6:237-245,
In a sequence alignment the query and subject sequences are both amino acid
sequences. The result of said global sequence alignment is in percent Identity.
Preferred parameters used in a FASTDB amino acid alignment are: Matrix=PAM 0,
k-tuple=2, Mismatch Penalty=1, Joining Penalty=20, Randomization Group=25

25  Length=0, Cutoff Score=1, Window Size=sequence length, Gap Penalty=5, Gap Size



-14 Penal ty=D. 05, W ndow Si ze=247 or the |length of the

subj ect am no acid sequence, whichever is shorter. if

t he subject sequence is shorter than the query

sequence due to N-or C term nal deletions, not

bR YWEOBET2E nt er nal del etions, the results, in FRETEERIP04/051596
identity, 5 nust be manually corrected because the

FASTDB program does not account for N and C -terni na
truncations of the subject sequence when cal cul ati ng

gl obal percent identity. For subject sequences

truncated at the N and C-termnijatelative to the

gquery sequence, the percent identity is corrected by

cal cul ating the nunber of residues of the query
Sequeneendiipe0.05 rwWinbibw Biwd=047 brethailerglth of the sebjsctbingiod acid sequence,
sequence, that are not 10 nmatchedlaligned with a

cor r espbisBeveHiIsShPfEct resi due, as a percent of the

total baseslf tﬁg sagéeecltsggtréeiﬁ S?qul.;h%g & tha\nN;I% P}?e;ry %8 ru%?heggl?e to N-or C-

i's mat ched/ al'i'gne rmnea by resu

FASTDBisHaRHE8ASI0RS, | (R BBEHuse DR inferiA deRAbY thel @sEHBEM percent identity,
subtracted fromthe percent identity, calcul ated by

t he sabowet FABEDBRIlg rcoyeded besiange thi FASTOBI rpgram does not account for N-
paraneters, to arrive at final percent identjt
Scor e, &t Cetering]rptrtons, ef ngcsiPieed seougive wen csiojio gigoel percent

used f Wenﬁ'l@.chﬁ gﬂtﬁé’& gﬁﬁﬁégéspﬁm%@@&ﬂ o NDYENEI @ hini, BkWe 1o the query

residues to t ermni of the subject

sequeneéquents, the Eirenhidéntitpis etvedbteal bygalkedatvgtite timsbet obreyidues of the
sequence, are considered for the purposes of manually

adj ust AHYY tSRAUGHES R tare db AN 1Gr terpi! ©f the, gifbigel seqgigngp, that are not

quepy %g}ﬁﬂgd,rg@}g% E@E 'agq%?r%?f%}{élﬁ% nggoéettcp Rosldll L4265 ﬁei%)%n't__ g‘l'r"(ﬂe total bases

C-term na sequence.

exanpl e tha q86ryahiMca OMEbE Si retiueTy Bjathbd/SRAHE BGRtdrBined by results
aligned with a 100- residue query sequence to

det er nphéhepEASERR seauante mionrRnt Tthid eefceragscisuiben gubtiagied from the

N-term nus .of the sybjecf .seguence erefore, th .
FASTORPAPFY RERD: CORTTEE B, F CHHPET (ISR Repre: fiohdgine spocited
resi duggraftetdrd) %o Mril@htH fHéPperddhiadfin Sddad. TR fihQ Pt Sdentity score is
represent 10% of the sequence (nunber of residues at

t helsN- whatds Gsed for therjurposes F3herpresdné thverdioal Omy rdsiitesto the N- and C-

(T om WS (o AebCE BT AL 85 ot maied/aBied Win e query

sequence, are considered for the purposes of manually adjusting the percent identity
score. That is, only query amino acid residues outside the farthest N- and C-ferminal
residues of the subject sequence.

20 For example, a 90 amino acid residue subject sequence is aligned with a 100-
residue query sequence to determine percent identity. The deletlon occurs at the
N-terminus of the subject sequence and therefore, the FASTDB alignment does not
mafch/align with the first residues at the N-terminus. The 10 unpaired residues
represent 10% of the sequence {number of residues at the N- and C- termini not

25 matched/total number of residues in the query sequence) so 10% is subtracted from



-15 the percent identity score cal cul ated by the

FASTDB program |f the remaining 90 residues were

perfectly mat ched the final percent ldentity would be

90% referred enbodi nents, the

po 929 é{ﬁH Btionally nodified forms of soluble PCT/EP2004/05159%
proteins conprising a sequence having at |east 85% of

honmol ogy with the mature form 5 of the extraceliular

domai n of human CD164 (SEQ ID NO 1) can be used for

t he manufacture of a nedicament for treatnment and/or
prevention of inflammtory orl and15saut ol mune

di sorders. In particular, these proteins can be

avetyl ation, am dation, glycosylated, phosphoryl ated,

and/ or thy rpp@fe@tyiﬂ%rtﬂéfdscomnﬁwlagmen thes FABTN pragrase If the remaining 90

di f d th h f i fi 10
posi t1 Jredies ertsatecth geiene e Balrercsht nre R e,
1: a) Poteng E;%fer%cﬂﬁ%ﬁ&ﬁ*érﬁé | 418 é)%lsfvt%?lsﬁﬁ&ah)pmﬁigd 3bms of soluble
residues 3, 9, 49, , 98 and 123;
Pot ent i @btelds gbiyariswl :meaders:e haﬁnmat&edsbm eﬂhcmuoldggsmtd tiesmature form

11, 12, 17, 20, 21, 32, 89, 90, 92
99, %00°f e gxtrafenglarPPmainlqlhunﬂZCDm Egy D Ney 4) carlge used for the

é é?en tllllﬁ? ui%%%&% gge%%@'a%ée%r tﬁ% n?n}%ﬁ%/?}%gvﬁ?%" of mﬂammatory or/and

phosphosudiminued dsbidess. IR paribas ieie rotels i b ase Aéwattran, amidation,
137; d) Potential Protein Kinase C phosphoryl ation

Si t es aglcopyiaied. phogphoylateddansiédr t@dstotlaed.02 and 112 to

114; 20 e) ote j.al sein kina 1 hos Iat on

sites are | 13? 'sr(@@'f”ﬂ 6%& 'l?‘iijlw' ”8‘?1 "’f a'idoa series of specific
139,10f)posn.E’ﬁg&ratde%d.&kemé@%mmes@@a BiNG: 4 n st CD164

is located at residue 119. It is evident that such

nmodi fi cat i @hPoteatal bieghaosybation eiasrdre ioatbt at wsiduassh Gnth, 1Y, 54, 71, 81,
positions of the honol ogous sol ubl e proteins defined

above as idefltPPd &F by sequence 25 alignnent (fig.

1). VO 200%) Bhibhtedf dGnldobial9 $tdd e Wated at residues 11, 12, 17, 20, 21, 25,

26, 31, 32, 89, 90, 92, 96, 89, 100, 104, 108, 110, 111, 112, 113, 115, 117,
i5 118, 119, 121, 122, 125, 127, 129, 130, 136.
¢) Potential cAMP- and ¢GMP-dependent protein kinase phosphorylation sites
are located at residues 134 to 137;
d) Potential Protein Kinase C phosphorylation sites are located at residues 100
to 102 and 112 to 114;
20 ¢) Potential Casein kinase Il phosphorylation sites are located at residues 73 to
76 and 136 to 139;
f) :Potential N-myristoylation site in $f~CD164 is located at residue 119.
It is evident that such modifications can be also present in the corresponding
positions of the homologous soluble proteins defined above as identified by sequence

25  alignment {fig. 1).



-16 In a further preferred enbodi nent, the soluble

protein conprising a sequence having at |east 85% of

honol ogy with the mature form of the extracellular

domai n of human CD164 (SEQ ID NO 1) is a soluble

f XP3ROSHILEi n. These sol ubl e fusion proteins cafCHBP2004/051596
obt ai ned by cl oning a pol ynucl eotide 5 encoding

sol ubl e protein conprising a sequence having at | east

85% of honol ogy with the mature form of the

extracel lul ar domain of human CD164 (SEQ ID NO. 1) in

frame to the codi ng sequences foriéa het erol ogous

protei n sequence. The term "heterol ogous", when used

herein, is Intended to designate any pol ypeptide

ot her t harlna fwthermpréenéd! epbbgiment iteesoluble Brotaipcempsising a sequence
het er ol ogous ,sequences, that can be conpris in.th

sol ubl €" nga&i?a b‘l"ﬁ% 8 hrmelegypvdin Yg "TQ—t“rg?""ﬁtﬁ%e Sxiracellular domain of
C-t er m Qiisan G5B {80 IPNLOYYI0H solfdid k ﬁﬁb*o!tgilﬁr domai ns

of menbrane-bound proteiln, 1 mmunogl obulin constant

regi ons ( Fiheseegolobip, fusionl| drotems | caat bo robthingdi s clodioged Ppslynuclectide
of extracellul ar proteins, signal sequences, export
sequbnc@¥oding sdlhip RIRteRcoRIPHE0g A §ePEnes havingiablgagyps’ of homology with
affinit L hy. is M f these .

s equenchs S BRSE AR Hyacohu el of WS ECBREGRSHBN: 11 rame

pl asni d td AR EERBACEIGUENESASI0GHR PRI BRu¥ndenCl uded
in the fusion proteins in order to provide additiona

proper t i esThgi termo utheteioipngofs”c awvieh yudedphbéreinnds firitended to designate any
speci fic_ bioloqi activity of the protein fused to

|
Chom ( TRRAYBEPYEe SKEp e AbtgBn GD 18 el . 60: 523 33,

200g) . Exanphge &Eeé%ﬁ{@o@éjgéc%ie%@,l thi &R %tcjoﬁl?ris%ﬁ‘?n the soluble fusion
| onger lasting half-life In body 20 fluids, the

ext r acairotelnareithacatl Nz at iabIC-teomings) aga shieefollgaing: f éxdraddlialar domains of

procedure as all owed by. the a stretch of Histidines .
f or m ng"FREARHKUURA| eprofeify stimmuresiehilin (weaHER efedigps | (Fc  region),

P i {\'ngl'f!timé&%&’onsgdma dofSins ?}%ﬁ%cﬁ@%%c}t@ﬂs %gglhs%quences, export

an epitope derive rom uén
her naggedtiéntbs) op safuehdes GMiVisurittatioh by affieitylchrodétography.
767-78, 1994). If needed, the heterol ogous sequence
cant®he el iMarytof ¢hopg hetejplagpus FsaUpRCas| A velgeerciflht available In expression

o RS IR o RSP PR 3 bk o
2005/ Okaﬂ&img%rm%ﬂhout significantly impairing the specific biclogical
activity of the protein fused to them (Terpe K, Appl Microbiol Biotechnol, 60: 523-33,

2003). Examples of such additional properties are a longer lasting half-life In body

20 fluids, the extracellular localization, or an easier purification procedure as allowed by

the a stretch of Histidines forming the so-called “histidine tag” (Gentz et al., Proc Natl

Acad Sci USA, 86: 821-4, 1989) or by the "HA" {ag, an epltope derived from the
influenza hemagglutinin protein {Wilson et al., Cell, 37: 767-78, 1994). If needed, the
heterologous sequence can be elinated by a proteolytic cleavage, for example by

25 nserting a proteoclytic cleavage site between the soluble protein and the heterclogous



-17 sequence, and exposing the purified soluble fusion
protein to the appropriate protease. These features

are of particular Inportance for the soluble fusion

pr‘gb“ﬁ? since they facilitate their production and
usEOPAYHL 2By epar ati on of pharmaceutical conposi P¢HER2004/051596
For exanple, the soluble protein used in the exanples
(sf-CD164; SEQ ID NO 2) was 5 purified by nmeans of a
hexa- hi sti di ne peptide fused at the C-term nus of the

sol uble CD164. Wen the sol uble fusion protein

conpri ses an i munogl obull n regi on'7-the fusion may be
direct, or via a short linker peptide which can be as

short as 1 to 3 amno adid residues in length or

| onger , S§BENEX 3?&)?’@03"193’5“8 PHigd gelMble fusindetein forthe éﬁﬁ?lﬁiate protease.

(S(a}; S Phgﬁ‘%e fyﬁ@%s 8re 8‘ 1 @elp itgipg ar%fg f&rglg% lﬁtﬁ guéﬁa proteins since they

i nker gRmta ®6ir ﬁﬂﬂﬁéﬂbﬁ iaR@ use in the &reparatuon of pharmaceutical compositions.
G u-Phe-d y-Al a-d y-Leu-Val - Leu-! G n- Phe- Met

i nt r oduEetkxperiacia solkde smﬁh'euscad Imﬂﬁetebtanala#)esf-abm SEQ ID NO: 2) was
t he |nv6ntlgn and thF% i mmunogl obul i n_seguence.
[

resuft i RYTPRLY SRR Gt & haxaralstioeeptdrs s ple |°ef§’m'§‘f?c?f the soluble
75 COPIBHSGE RECERES MLBF YA Bupcgionin oin e

expr essfusion inzy &k direut, o e a6 fidkeApdptite @hich & Jeliishrt as 1 to 3 amino
protein is facilitated. is In a preferred enbodi nent,

t he sol B eesjsigs @i '?mﬁso‘flewa foroexamples bh stminatacidggsiaies ¢ length. Said

i onatEl a7 br 8 ReBIE e gsbudiBn e R G 5 &Rt or a 13

f or 1@xaamine aca@tmﬁerr sbcﬁeﬁsg &Binfhing GITPhEBHLAS GRLUSuA R Cou-Gly-Gly-Gin-
suitable for the generation of fusion proteins

accor di Rie-Met intredugedbaimeen the eentieocs ofdbe mmﬁncdss&ﬂtrmr investion and the
| g& or ot her cl asses, |ike 19M or

for examq@"g]ﬁﬁ‘gf‘&ﬁqﬁ“&‘? dressulis; ﬁwnaémﬁiaﬁ'smﬁrevearpmpemess such
mul ti megd an HRh8ELresRbndOfRATH Bb&?ﬁui&s éaﬂ Eﬁ% FHELLABE spedific activity,
preferred enbodi nent, the functi onal rivative

conpr i Siesreaged| eexa:ats:orda\el oo thetpyrifdatiercdraieh fusioropreteinlis fabilitated.
functi onal ﬁroups whi ch occur as one or nore side

chaths on t HeagrRfeeed spbgdiment thgselublenagtein Ifyspd te fhg constant region of
moi ety L (?auggl%%c?tﬁ?é‘fbr%&? I{f d tH‘HeSﬁV%thErh :l:@% g@é‘th@*ﬁi—lz and CH3

be carrie known’nme SucC
descr i béinaimbof IhUmWD HYH15R3 Zﬁam;fl@ rOtﬁéﬁéB&lrﬂs of¥® molecules are also suitable

2005/ 011728 PCT/ EP2004/ 051596
for the generation of fusion proteins according to the present invention, such as
Isoforms I9G; or IgG., or other Ig classes, like IgM or IgA, for example. Fusion proteins
26 may be monomeric or multimeric, hetero- or homomultimeric.
In a further preferred embodiment, the functional derivative comprises at_least
one moiéty attached to one or more functional groups, which occur as one or more side
chains on the amino acid residues. Preferably, the molety is a polyethylene (PEG)

moiety. PEGylation may be carried out by known methods, such as the ones described

25 in WO99/55377, for example.



-18 The sol ubl e proteins and sol ubl e fusion proteins
conprising a sequence having at |east 85% of honol ogy

with the mature formof the extracellular domain of

hupan  CD164 (SEQ ID NO 1) can be extracted and

i SOPAHEPYPEm bodi Iy fluids, cells, or tissues HFIEP2004/051596
human or mammal i an natural |y expressing them

naturally. In particular, cells 5 whether directly

i solated or cultured, can express these sol uble

proteins (naturally or follow ng the exposure to an

i nduci ng agent) and secrete them-18kt hods for

purifying proteins are known In the art, and include

the use of detergents or chaotropic agents to disrupt
particl es fl6pEeiikie pojeinsiand spleble fugion erateinsctomprisiagel sequence having at

separ at,i on t he | ypeptides, by |on exchan )

chr onat 6 28, o Serfeaal g GRS o e e ara gt of human
accor di eg1ds0sEED 151 RIS 1 1) Yoan BB bxSdted LAE IdoRRIAOTES bidily! fids, cells, or
general, the soluble proteins and sol uble fusion

pr ot ei risswamof bempn epasedalay natraly prpyessthgrieenk natwally. i particular, cells

the art, including reconbi nant DNA-rel ated )
t ecthol Wiithes ditpcily I3olater quitwosh998 SXerepe gpR R Broteins (naturally or

Reconbi fﬂﬁaﬂféng% okftlsileSd éil"l %%QQ@% ?%W%Zarﬁhése?%'teotﬂgrq uﬁlietﬂgds for purifying

the solu proteins an on protern

by fir sgrotgiag afeinong e ¥ uml eRluké e 88 6PeHid ferltd 6MBhactropic agents to
These nucleic acids can be obtained by PCR from

genomni ismppt nerticlesdpliowed by differentia) extracion and sepatagien of the polypeptides
cont ai ni the full sequence _human CD164 (.S | D .

Ko 3) By, et e AR S S Bkt FEDeton accoring to
Theio! | @RBHCLROYd BRI h&BLS conpl enentary to the

desi red sequence contain restriction endonucl ease

sequences & pevaralgihe Iseluble geddinsoan2€iuble fipiet plfotelns can be prepared by
restriction endonucl eases for further clonin '

¢ ) , takin
care t YRERSPEUTPAPvR ffeho sibneiee BRRERINAY DFAweleisr fpffgoionies and
pfOtEithﬁmﬁﬁ@h&%ggﬁgmﬁkgegyly with respect to the
an

pol yA signa e rest of the other sequences In

t he expr esReoomiihas DiNd-relalst Rg:hoao@ENalg@pedduting the soluble proteins and
engineerin% t echni ques, these polénucleotides can be
cl oifed SPlyblecfysior aspiging yr frsts pesierating t Ralyngslesfideg [enending them. These

pl asm %u?l%icgcms\@ab %Q o@{aﬁeh’ ﬁg g’Chofr r%gelwn%] Bf\lgrom rﬁore efficiently, from a

prokaryoti c or eukaryotlic st cel , using epl'sonal or
non- / haaetop genigihiig W 20 @odudhde’ 3Bhithad EBAODEHS Ib $D: 3) or any other
relevant homologous sequences. The oligonucleotide primers complementary to the
desired seguence contain restriction endonuclease sequences allowing the digestion
20 by specific restriction endonucleases for further cloning, taking care to ensure that the
sequence encoding the soluble protein Is positioned properly with respect to thé polyA

slgnal and the rest of the other sequences in the expression plasmid.

Using common genetic engineering techniques, these polynucieotides can be

cloned in replicable expression vector of virat or plasmid origin which are used to

25  transform a prokaryotic or eukaryotic host cell, using episomal or non-fhomologously



-19 integrated vectors, as well as transformation-,
infection-, precipitation-, or transfection- based
technol ogi es. These vectors should allow the

ewégé |?n7 é)f the reconbinant proteins In the

pr (55{9 188 or eukaryotic host cell under the coift/BF2004/051596
of their own transcriptional Initiation/termnation

regul at ory sequences, which are chosen to be 5

constitutively active or inducible in said cell. A
cell line substantially enriched In such cells can be
then Isolated to provide a stable1€ell |ine expressing

the protein of interest. Many books and revi ews

provi des teachings on how to clone and produce

r econbi IRg@Etegrveeiaisnas wel agytranstomagtiong fdedberskeregipitatien-opr transfection-
Eukaryaot.i.c. h cel | such.as . s titles In.the

ser | co WREbIZRoe: Anase fobiets SRR Biok b eseaipr the recombimant
Uni ver sprbtdinETie Si8e pﬂ&algaﬂ\l& CLIRRIORE hést EMPHRRS I contral of their own
Systens", 1995; "DNA C oning 4: Manmalian Systens",

1996; "tRnstristienablnitfalesicomihatiob9R9ulalofr sdouemces, which are chosen to be
Purification Techni ques”, 2001). A typical expression,

vectbr RN SRYE éredua'joleanBNAcgﬂzq%sﬂ*c'@eéam*avvo?nﬂahed In such
sol ubl L S Heh&H i fUS) r ' ;

conpri ST g e Bl oSl iofue 415,80 o iffs looecing i protin of nterest
W th the mMaryookd ah®ridds bloeidex td=ahirgd oh alowdbit and produce
of human CD164 (SEQ ID NO 1); and b) an expression

casset tT@eomipipantpigtels; usinge@glorrcand( Brpkangotie e Frlryotic host cells, such as
associ | tissue- cific or .a nsti tut i .

pr onot Zstrc’%%nt}c{:wfa%pet ° PR Se gu'i'ﬁ??‘é‘a'( roagheP ”é’ﬁsg‘P gtggidﬁoryﬁmmmw Press
vector (sNAknkh 2t BRrBRNGIESjsRihs", V1065 "DNA TH8Hilg £Mammalian Systems”,
bacterial 20 expression systens known In the art.

Conmer ci98p] “‘ProtaimExragrsiont; d 88% fErotindPueifigatios Teabniques).s208hs

are avai l a%lst?q,from a vari et’y of .su |g)l_i ers | ncluding
Genetics |1 '?a_tﬂf”?res(sﬁﬁﬁﬁ?tPo‘tﬁ’E‘,"d&ﬂg,”sgt ratagene (La
Jol | a, Cal 'az or Rirlia sﬂu@ﬁ%ﬁ&dﬁ‘nw §%9!i1blg\g>§cﬁ&n%'r Q)s%ogjb%nlqs!on protein

Invitrogen (Ban Diego, California). If desired,

enhance expr essinpnisiagch deqaércetialieg aplagasypotticiaogy with the mature
fol ding, the codon context and codon pairin

seqtfence can bE™sf hpertAcsliprdamain Héhlﬁ%ﬂ“t‘?[%%"!"'g;‘fé 5 Nos 1 ): and
Ts w0 2005Pb1 1Rk s ts0e T
wherein said sequence (a) is operably assoclated with a tissue-specific or a
constitutive promoter included in sequence (b).
The expression vector is any of the mammalian, yeast, Insect or bacterial
20  expression systems known in the art. Commercially available vectors and expression
systems are available from a varety of suppliers Including Genetics Institute
(Cambridge, MA), Stratagene (La Jolla, California), Promega {Madison, Wisconsin),
and Invitrogen (San Diego, California). If desired, fo enhance expression and facilitate
proper protein folding, the codon context and codon pairing of the sequence can be

25  optimized for the particular expression organism into which the expression vector is



-20 introduced (US Patent No. 5,082,767; Custafsson C

et al., Trends Blotechnol, 22: 346- 53,2004). Factors

of inmportance in selecting a particular plasmd or

Vi rsl vsipﬁtor include: the ease with which recipient
ceVP2U¥UI728ont ai n the vector, may be recogni zedP@HEP2004/051596
selected 5 fromthose recipient cells which do not

contain the vector; the nunber of copies of the vector

which are desired in a particular host; and whether it

Is desirable to be able to "shuttle" the vector

bet ween host cells of different s{#8eies. A reconbi nant

vector according to the invention conprises, but is

not limted to, a YAC (Yeast Artificial Chronosone),

a BAC ( bedused €4S RatentiNa: 5.982.T5 Gusigtsear) C ebalp Reapds Bigtechnot, 22: 346-
phagem gs\@o%)o cosmd, a plasmd, or even a |linear DNA

nol ecul e™whi'ch may consist of a chronosomal,

noN- Chr ONDSERKs ofHRPdrteAYdinWelobing Y partéliaP Rhdrfia BNGral vector include: the
General Iy, reconbi nant expression vectors wll include

or i gi nsease wibthicbaedinient cellsahat cortdih thervactke iy be Fredobihizeticand selected
transfornmati on of the host cell, and a pronoter

deri ved _f’°'f‘ r“??ﬁ? ée"fﬂietj‘h Fajis &W@s‘@é%‘m yegipr Ehenumber of coples of the
transcr { fhd- QicharP g RYE 1 L SRR IS M Ahekrar n;gig ng[:i:%gl'e to be able to
The heterol ogous structural sequence Is asse ed I'n

appr opr ishiitee"pikd S@ctonibbiveln 31081 adils AP difftkdrit Fpbéiss. 30 decombinant vector
term nation sequences, and preferably a | eader

sequenc Beeorigalgl e Fivertianeeaninnigess dwt st mabrimited titvea YAC (Yeast Artificial

transl a rotein J t he periplasmc space or the i
extrac $ﬁ'§f"§?"’“ 'dlauénfm ?ﬁacge@ggglﬁg'ﬁicsgﬁﬁ'%‘ﬁén? W@f"'_e? fphagemid, a
t he weckdnid, Sa slapli€dol Qen td ARSS-CHNA NRoRBTe SHREE SRy donsist of a
desired sequences in manmalian host cells, preferre

20 vect grgmggomal, somphromesamal, seingsynthefic orephthaigtONm i n

the desired_ host, a suitable Pr onot er and enhancer

and al so arPRENESEAFVPINGN RXBFESIY) Keftory Wil dnelude origins of replication,
pol yadegyd albleOfarkirks §aymittih g tlahGorFRRM o3RG hgsq(bgfp,taq)lg a promoter derived
sites, transcriptional tefm nation sequences, an

5'-f |l ankemmga higbiy- éxpeassed igead ts alifa&neescripbMA of e denesam structural
derived fromthe SV40 viral genonme, for exanple SV40

ori gt n, SIS Pheohpierelogownhpigistuer seqysnpeis ggsembled in appropriate phase

pol'y .ad e\gﬁ'ﬂ ﬁnlslgﬁ]orﬁhi‘igtﬁg e%x ter%ﬁtat?ogx, éégﬁ%ﬁ‘é% ta§$ B%qubhg l;a]?eadear seguence

require non-transcri gene
2005/ 01dap2fle B HiveEiMgRRreienL S translated protein into the periplasmic space or the

extracellular medium. In a specific embodiment wherein the vector is adapted for

transfecting and expressing desired sequences in mammalian host cells, preferred
20 vectors will comprise an origin of replication in the desired host, a suitable promoter
and enhancer, and also any necessary ribosome binding sites, polyadenylation sites,
splice donor and acceptor sites, transcriptional termination sequences, and 5'-flanking
non-transcribed sequences. DNA seguences derived from the $V40 viral genome, for
exampie 8V40 origin, early promoter, enhancer, splice and polyadenyiation sites may

25  be used to provide the required non-franscribed genetic elements.



-21 The suitable pronoter regions used In the
expression vectors of the present invention are
chosen taking into account the cell host in which the

h r(g gene Is expressed. The particul ar
pf\gﬁﬁﬁ ?"qgﬂ& oyed to control the expression of afCT/EP2004/051596

nucl eic acid sequence of Interest |Is not believed to
be Inmportant, so long as it is capable of 5 directing
t he expression of the nucleic acid in the targeted
cell. Thus, where a human <cell Is targeted, it is
preferable to position the nucleit®lacid coding region
adj acent to and under the control of a pronoter that

I's capabl e of being expressed in a human cell, such

as, for - exaHfs &bl wiamgieroediany iupedl inpthe peprepsionTygstors of the present
pronot e [ LV, ' '

by B8 ol B R LUkl e 0 B Bh s one
t he nuckgiréssad: i thel gaticudsh polkdr HPRvE® kS cdrifitl B% BR8N of a nucleic
or alternatively can be endogenous to the native '

pol ynuc Bed seatencsoeftinterssinig nohbeliswetl teghesimgariant esot londas it is capable of
expressed. Additionally, .the r onpt | S gene I

o St i e 0 S BT S e Sl wher o umen,
Sequenceg is ‘Mr%&écﬂ i8 ipflforbif) t& EQs?ﬁJnUtﬁé niRIQEBLE b&RY Hdfbn adjacent to
sequence has been Inserted. 15 Pronoter regions can be

sel ect ednd urgier tha yordebdf requlorgetacthalds tapablb of betncperpledsed in a human cel,
CAT (chl oranmpheni col transferase) vectors and nore

pr ef er aBfP FKIF3sEgPlonG PUEn o) @cYIGH $rompfess The @Epmoter used may be

bacteri gl {ﬁ[lmkmé%%%_e the Lac], LacZ, the T3 or T7

bact eri op?ﬁage ynmerase pronoters, the gpt,

| anrbdla PR, Rlsuitbd promoteF MEDRY KetérbiBadl 3fith/Rdpect td1the nucleic acid for
pol yhedrin pronoter, or the plO protein pronoter from

bacul ovivhigh it ¢antrolaidiven genTpssim orsatfameatizgly gin be (engeginonmito the native
Cell Blol, 3(12):2156-65; ORejlly at at,, 1992 the

| ambda mnuélP%t?ﬁ!Bt cop gvngafhgocti ¥?%Jetﬁep%ft%re_xp)eésed. ?\ddltlonaily, the
Eukar y oprofmofdf RMgeheafy ﬁéi&hiég&]s% deBFRAoALE ré2Bibiiant VoY sequences
thym di ne ki nase, early and |late SV40, LTRs from

r et r ovi within whiddthgoossuctpeinadtérddoling sejuande. hak headidsdriedn,

pronpters specific for a particular cell type may be
chodtn, sudHoMYe: frglors £a7 Pej Selerier Jroak pieedres oppe using, for example,

adi posechy FHiamPReRiEd Grahb Bford 4 K232-
2008/ 01558 EerPERIEU bRt B4R veplsrs antfthor Wteraoly priczazs and pomy

vactors. Preferred bacterial promoters are the Lacl, LacZ, the T3 or T7 bacteriophage
RNA polymerase promoters, the gpt, lambda PR, PL and trp promoters (EP 0036776),
the polyhedrin promoter, or the p10 protein promoter from baculovirus (Kit Novagen)
20  (Smith et al., (1983) Mol Cell Biol 3(12):2156-65; O'Rellly et al., 1992), the lambda PR
promoter or also the trc promoter. Eukaryofic promoters include CMY immediate early,
HSV thymidine kinase, early and late SV40, LTRs from retrovirus, and mouse
metallothionein-L. In addition, promoters spedific for a particular cell type may be

chosen, such as those facilitating expression in adipose tissue, muscle tissue, or liver,



Sel ection of a convenient vector and pronoter Is well

within the level of ordinary skill in the art. Were

a cDNA insert is enployed, one will typically desire
to_include a polyadenylatlon signal to effect proper
poVQLALMERE | on of the gene transcript. The 5 nBETER2004/051596
of the pol yadenyl ation signal is not believed to be

crucial to the successful practice of the invention,

and any such sequence may be enpl oyed such as human

growt h hornone and SV40 pol yadenyl ati on signals. Also

contenpl ated as an el enent of th&expression cassette

is atermnator. These el enents can serve to enhance

nmessage levels and to mnimze read through fromthe

casset t Sel¢qtipn ot rewenien et @sd progoRinés wallorvithingherigyel of arginary skill in
contain _additional, non-codi ng sequences, i ncluding

for e%ﬁﬁﬁ e, but not limted to non-coding 5° and 3
sequences, Wik of BRAUABGE s RPRNEICES WiFHplclly desire to indlude a
purification, probing, or primng. For exanple,

het er ol miyadsnylation) signalas dffact prokser tpolyadanyiabardof the gene transcript. The
non-transl at ed sequences that may pla [

b Corsbire 61 T oAt ARSIt BPUAYob 4 i GEia) 1o the sucoessful
ib j ' N t abij Li f S
o ko oiadil 3t U A 3R ah Yud seaddhol B e e Aubh a6 human

per m t t yrogthaREtone HAEV4biRRhdRPlaidn Sisildss ARSRbALMPIEG as an element
t he expression construct. The sel ectabl e marker genes

for sel dche ewpression easséitsr iveal tdroinator eThese Blamepisctasr sgsyey to enhance
di hydrof ol ate rqductase_or neoq ci@ re&listange.%)orth

eukar yoPPEagRICHeIR B (§ Minimigppadiypugl framing gpeseiintgother sequences.
tetigacycli Afe ofd HayRIss IdBnah AioRdl] hélcddfd! th@He8s, indluding for
in E. coil, or levan saccharase for nycobacteria, this

| at t er evamiple; Hueinoy Heitert datroneoding & tandn3'meaduences,Agedior sequence,
representative but non-limting exanple, useful

expr essTPBHPHAER 115PS fPpPUTfigalione PToRINoy 95 RIS JiffsrPewplg. heterologous
sel ect a&!q&er[@é H?‘?diua@&'l%n@crﬂ@&,t ﬁcH-t@Ans%F dsjségu/.lgpi:ﬁeg t}rzg may play a role in

replication derive rom conmercl a

pl asm dgane€fa6n, SEnd gnen efdcessiige e dbample, fiBHBR2 BMding and stability of
2005/ 011728 PCT/ EP2004/ 051596 -23 (ATCC 37017). Such

contfer dPBNAvect ors include, but are not linited to,

pKK223- 3 Selectable markers confer an identifiable change to the cell permitting easy

identification of cells confaining the expression construct. The selectable marker genes

for selection of fransformed host cells are preferably dihydrofolate reductase or

neomycin resistance for eukaryotic cell culture, TRP1 for 8. cerevisiae or tetracycline,

20  rifampicin or ampicitlin resistance in E. cofi, or levan saccharase for mycobacteria, this
latter marker being a negative selection marker.

As a representative but non-limitfing example, useful expression vectors for

bacterial use can comprise a sslectable marker and a bacterial origin of replicaiion

derived from commercially available plasmids comprising genetic elements of pBR322



(Pharmaci a, Uppsal a, Sweden) and pGEM (Pronega

Bl ot ec, Madison, W, USA). Large nunbers of other

sui tabl e vectors are known to those of skill in the
ar, e comercially available, such as the
fo‘%?%\;\nadg%élﬁgcterial vectors : pTrc-H's, pET30- SP(’?—}‘/EI,)ZOO“’“SIS%
pQE70, pQE6O, pQE-9 (A agen), pbs, pDl10, phagescti pt,
psl X174, pbluescript SK, pbsks, pNHBA, pNHL6A, pNHL8A,
pNHA6A ( Stratagene); ptrc99a, pKK223-3, pKK233-3,
pDR540, pRIT5 (Pharmaci a); pWNEO, pSV2CAT, pOX4,
pXT1l, pSG (Stratagene); pSVK3, pBPV, pMSG pSVL
(Pharmacl a); pQE-30 (Q Aexpress). A suitable vector
for the exgression of pol ypeptides is a bacul ovirus

vect or CRGY 3797)c aPHBEORITIR) YeERrs; fclides et arg diof Umilgd o, pKK223-3
vecl LoLigne v . t
yst om e, UpsbER: 5 Qb BRIy pENDIPIAROE SRR, WEGEH I, Usw)

( Phar m ngeigrgb Mainbers ofiseé6k sulabld veited &&kndviitio Bie 68Kl in the art, and

line (ATCC N CRL 1711) which is derived from _
Spodopta® somingigigily ayailable, myeh aethedollowingl kaclstal yeetonsy: ppdre-His, pET30-

aril ST PRro0 JEP GRbeny e RuPopeSpisyot REI74. poluescrt
eXPr €S SdiQpidks, NHERVbNH1BRU bR 16k dﬁff—ﬂl@AP(@Wt@&‘éﬂeB;%c?@a, pKK223-3,

a bacul ovirus expression system Include, but are no

li m t ecpiKap3-3t hORB4O @RITS (RiirmimtiaGhepWVLNEO apSVACKAD POG44, pXT1, pSG
Bl ot echpol pl Bi ochem Dec-, 18 %Y'Pt 3):259- 73&'

\ ogas alésg‘i‘taée‘.e); PPYK3PBREY, PMSE; RiMi(Rhaspigela) pPQE-30 (QiAexpress).
135(1): 123- 6) g r e o '

169( 2) : 187- g)o%”.'@_jtg e 63, Slorditon of BOlbopiddE i fRloius vector tt

eXprees sdap be pfoppGatyPia isettes!isdnd MBIk bélHies. 2 speRifit Slitable host vector
A nunber of suitable vector systens are known to those
ski | | ecystamtip heap\{L 13921393 bagyieNinus rposipqAeFips (figrmingen) that is used to
pc DNA3. r.0: Hi.s.,an C W= Ve[g urther suitable
vect or sf']af':'%frgcit @ %)? p%esf@?%?%%p@g? r?ﬂ'{é"gnésr 86&6? sz"m Spodoptera

vect or ,frugigela. RFthbNQItaRS BadiRiinORcloFsOAR RMbwWHAS YA Eibifed in the art, for
Preferred adenovirus vectors according to the

i nvent iesamplpeFastiarE Td@ter siablebpcBe inthe expresSBtregf an APM1 globular

(1996; ,Semin Intery rdlol 2S 1(3):203-8) or Chno et
2l 1% 1850 PelpeRlie Ing basdomys Spre O eRmbeite: Bibge ot mited to
PCT/ EP3R4M HaatBB by Eftai Behr {%Méﬂ; Bt Mo BEHem. Dec;18 ( Pt 3):259-73);
adeno- associ ated virus vectors are generally
Viasak et al. (1983; Eur J Biochem Sep 1;135(1):123-6); and Lenhard et al. {(1996;
Gene Mar £;169(2):187-90).
Further suitable vectors for the expression of polypeptides are mammalian
20 vectors. A number of suitable vector systems are known to those skilled in the art, for
example, pcDNA4HIsMax, pcDNA3. 1Hygro-His and pcDNA3.1Hygre.
Further suitable vectors for the expression of polypeptides are viral vector, such
as the ones derived from an adenovirus. Preferred adenovirus vectors according to the

invention are those described by Feldman and Steg (1996; Semin Interv Cardicl

25 1(3):203-8) or Ohno et al. (1994; Science 265(5173):781-4).



understood to be the reconbi nant gene delivery systens

of choice for the transfer of exogenous

pol ynucl eotides in viva, particularly to mammal s,

i ngl.u i humans. These vectors provide efficient

dgﬁp\fg?iﬁgf‘z genes Into cells, and the transf erreﬂCT’EmO‘”‘)SIS%
nucleic acids 5 are stably Integrated into the

chronosomal DNA of the host. Another possibility to

express pol ypeptides is to activate endogenously the

genes by introducing regul atory sequence Into the

right | ocus of the genone by honol2dgous

reconbi nation, thus operably linking the regulatory

sequence with the gene, the expression of which is

required to Rﬁé’owwsuore@tor(sv@nglﬁeeg%somcbzmesvegwrs1@re generally
Host ce] | i t her rokar I.C_or eukaryot

Pr of er r WYSRRY I8 Be BeBram B B defery Rusift o forne st of
such aseghtdafite pBRRICRIdJE0H 90, ;ﬁﬂﬂulm REEmmREEhGiding humans. These
Ovary ( ) cells, because they provide

post-tr mmrsipnomdabfﬁdm:tl delient ofageped intopeedis,aind the transferred nucleic acids
nol ecul es, Ecludin correct foldingeor glycosylatlon

at cor.r ¥eetablyinieoratad infp the grpmesqmal DNA ofthe kpsty (¢
post-trans l!ﬂolhgpﬁissle gthl.) %g) %%o&%%ﬂ%é@ig %o é%é' gﬁcﬂ)%enously the genes

gl ycosyl ation. A nu I nant

st r at egheRtr@XiciBy robdiabdly Béduehd@tn®ltieOnght RcO$BL tBE genome by homologous
sequences and high copy nunber of plasm ds which can
be util T%@@"ﬂ%'ﬁ"pﬂ‘éﬁl LReetebly tifﬂ«ngh@e degylateny iﬁqe;e@engith e gene, the

yeast . Yeas zes Je 8L ,S8que

oot | SRRk SEAR € RO B iR e b B S o)

| ead@r sequensRseld mly belliBomSBikdrRE or oMitRFRIE! BdrdARE tare aukaryotic
cells used as recipients for expressing the soluble

pr ot ei nkesky e.gt memmalarf galib.osuch @s har)\alPrrurmew @motee hm!tChmese Hamster
hia coil strains

cells: §sch i (] 0
Baci |1 UL JER) Pl e Y Yo PP ocibtons o protin
strai NSpbibQRsS 91%(681%5 ol:r‘r&ﬁ fgféi é‘qPGQﬁﬁﬁahon tro%m;&'mé?@smso yeast cells

and Staphyl ococcus; b) Eukaryoti o

cells (tﬁﬁ@ﬁ‘rrj)\lﬁﬂlpﬁst-tfdﬁﬂhﬂhnﬁ[ peli@ife BodRfcatide uic]udﬂ'@ gl}e;béyﬁatuon A number
(ATCC NCCL70), COS cells (ATCC NCRL1650; NCRL1651),

Sf - 8 WFTeReRpmet A pirstegiesexipd whish gifige shonapspmater sepences and high
NCRL17 130})1! n&il-ZJr of Slgjsrﬁldé @E@Qc&pb&ﬁhzéuagﬁmdﬂ §n &m&%swed proteins in

yeast. Yeast reeegnizes leader sequences in cloned mammalian gene products and
secretes peptides bearing leader sequences (i.e., pre-peptides).
Preferred host cells used as reciplents for expressing the soluble profeins are the
20 following:
a) Prokaryotlc host cells: Escherichia coli strains (I.LE. DH5-o strain), Bacillus
subfilis, Salmonella typhimurium, and strains from species like Pseudomonas,
Streptornyces and Staphylococcus;
b) Eukaryotic host cells: Hela cells (ATCC N°CCL2; N°CCL2.1; N°CCL2.2), Cv 1
25 cells (ATCC N°CCL70), COS cells (ATCC N°CRL1650; N°CRL1651), Sf-9



CRL-6361), CHO (ATCC N CCL-61), human ki dney 293 (ATCC
N 45504; N CRL-1573), BHK (ECACC N 84100501; No
84111301), PLC cells, Hep&, and Hep3B. 5 For

Eykar. [ osts (e.g. yeasts, insect or mamalian
c;{*ﬁﬁg{g}%ﬁz?er ent( t?angcri ptional and transl at i nEFP2004/051596
regul atory sequences nay be enpl oyed, dependi ng on

the nature of the host. They may be derived formvira
sources, such as adenovirus, bovine papilloma virus,

Siman virus or the like, where the regulatory signals

are associated with a particul arZgene which has a

hi gh | evel of expression. Exanples are 10 the TK

pronoter of the Fé(?es virus, the SV40 early pronoter,
t he yeast gaPQlisé% Wﬁhﬁt@} C1aY eslIsTARRS YT BRE-0504) 3T3 (ATCC N°

allow for 1 ERraReih e i CRLoffnityThiny 48 5o v assoq;

expr essi on OERLh@:Qeﬁﬁﬁ (EBRCBENTBABbSV1E He sIhﬁserbL@ cells, HepG2,
whi ch have been stably transformed by the introduced

DNA can be satdddepd8. by al so i ntroduci ng one or rmre
mar kers which allow for selection of host cells whic
15 contain Prhé5“5%‘?t€s§1’%?l Gt WrastsT H’@eﬁtaPke’F‘a‘ﬁﬁ?'aﬁl §6“3) different

provid GlraBQJnPﬁHEQF %rhgnggﬁ&gl r@%at&?égétfeggés A4 yemrPe%ygF'sdepend Ing on

bi oci de resi stance,

such ashe agerof tidy hos_t h&ey Inka@ be ldtRivételoR® Viedd sBurt®y, ls@dh as adenovirus,
gene can either be directly linked to the DNA gene

sequende¥ing wa@&or@( iress $¥imlan ofirus ror e liee dvhier; Hiet tegulstensesignals are
f ect Addi

Il b ' | el t I
be. neo et WH ¥ Rahcllis pef obich 3 p Ao IrveL oEpRtahesSh Jgameies are
I NveNt it TK Ipkorhdiét dT4kd Abfped Girk, Wmmgargl}ﬁorﬁ&bﬂ RleLyeast gald gene
protein lacks a nethionine to serve as t initiation

Site, amoreient etat Tragscrigtionaldniliatien cegulatoey higmaisam'y: bel seleoted which allow
to the f| rst codon of the nucleic acid usin

convent'PIRRPSIAA; agtivtion. §°ntp?taﬁxpr3?ss'?rf of the Q?ﬁ?g &P bF Myppilated. The
the soldfl Ghicifl8%e0R |S%Bﬁgt % %@?ﬁ%ﬂ%ﬂ%l\y)& éan be selected by

signal, this sequence ca ded to construct

by, f oral&b)(ﬁllmiue!ng Spé io€ inige marketrh @hico lajlovA feri s@ibation§ 6f0mbst cells which
pSGS (Stratagene) using WO 2005/011728 -
PCT’/SEP?BO‘E'PUEEQ%%SEB‘ wretar ZhRi Magher Maysiso; erpvige, for phototrophy to an

endonucy, eapic &Y S YatistaNES BROLAIoRE, bindaly RefaliSuch as copper, or

the like. The selectable marker gene can either be directly linked to the DNA gene

sequences fo be expressed, or infroduced into the same cell by co-fransfection.

Additional elements may also be needed for optimal synthesis of proteins of the
20  invention.

If the nuclelic acld encoding the soluble proteln lacks a methionine to éerve as the
inittation site, an initiating methionine can be introduced next to the‘ﬁrst codon of the
nucleic acid using conventional techniques. Similarly, if the insert from the soluble
CD164 polypeptide cDNA lacks a poly A signal, this sequence can be added {o the

25  construct by, for example, splicing ouf the Poly A signal from pSG5 (Stratagene) using



manmmal i an expressi on vector pXT1l (Stratagene). pXT1l

contains the LTRs and a portion of the gag gone from

Mol oney Murine Leukem a Virus. The position of the

LTRs in the construct allow efficient stable

t ARSPBOIIBH. The vector includes the Herpes 5 PCI/EP2004/051596
Si npl ex Thym di ne Ki nase pronoter and the sel ectable
neonyci n gene. Dependi ng upon the host enployed in a

reconbi nant production procedure, the polypeptides of

the present Invention may be gl ycosyl ated or may be

non-gl ycosylated. |In addition, t-l2e-soluble proteins
may al so include an initial nodified nothionine
residue, In some cases as a result of host-nediated

processigdl. amhuSall Irestricornedntonuglonse ianzyres and in@:rmqn%tlng it info the

the N-term nal nethioni ne encode the transl
I ni ti atTIAMRGHORPEREAET APFigr PXT! ﬁ%tw%@ae)wp <R ISPYR b Y LTRs and a

ef fici enpgonich IR rin LBRRH L VR, THY ghion of the LTR
eukaryotic ce&mga&gva%r e tﬁl Ig Lt'rentrarh na It ioni‘%g %nno ° S
nost priottiss Bensligtoallon «Hidient iskblel yarisRatone hé 'vedds Includes the Herpes
prokaryotes, for sone proteins, this prokaryotic

r enoVal Sipplsx dbunidise Kinass aremelst and e priartAblRES Y ¢k gene.
nature of H%Eer?%n%oﬁ?hedh sF Ploie% 118 I%er?ﬁomél p‘%rpa.lctlon procedure, the

met hi oni ne i ovalen

prot ei Neolypehtiéies ot the Fl%sédt mvérﬂran Ineas}q;e@ycs@}ratmra{awe non-glycosylated,
produced by chemi cal synthesis technol ogies,

exanpl &n laydlm the Splhus erctaimst hasalse lacludd andoitial rrp:ldasfémethmnine residue,

synt hesi s. ol id phase synthesis, for examgle .
t he amiﬁ8°'5%Fﬁse§8Flaé %‘ERHP‘??& giatediprocessesy TRUAUES gl fppym in the art

pepid densQndR. tér}fmah Rletrfdfhe! e?:c@d%ﬁrﬂ; tﬁ@tr@ns%‘ﬂ@np Rkt dobh generally is

is Insoluble 20 in organic solvents, and by alternate
repeti tremnve[mfwmelagu efficiencydiven mlmepmteln after ransiatiod 3n aledlaryotic cells.
their am no groups and side chain functional grou S

pr ot ect W% e -SSP atHRETo BF BPECRIPIPES g8 pemeply removed in mast
Condensﬁ&aﬂ{& st)X’chO ngé ﬂprgtr Sr tlfl Oﬂ%ﬁa'#%ﬁf? rteﬁmo%s n@,g g is inefficient,

the N- ter nus, one e’re no acl

t 0 t he depéidingdtn tREngttiet &FCthé \ehig atiP 16 fwhich e ANMefifiinal methionine is
groups of the peptides are rel eased, the peptide chain
I's thuscosslenddigeedin 25 this manner. WO 2005/011728

PCT/ EPZOOMI%Q %glglg Pro ea'%oé/w?rh elfal%@?%ﬁ{gﬁggén e CP rodc"uced by chemical

are largely €
synthesis technologies, for example by solid phase synthesis and liquid phase

synthesls. As a solld phase synthesis, for example, the amino acld corresponding to
the C-terminus of the peptide 1o be synthetized is bound to a support which is insoluble
20  in organic solvents, and by alternate repetition of reactions, one whereln amino acids
with their amino groups and slde chain functional groups protected with appropriate
protective groups are condensed one by one in order from the C-terminus to the N-
terminus, and one where the amino acids bound to the resin or the protective group of
the amino groups of the peptides are released, the pepiide chain is thus extended in

25  this manner.



Fnoc net hod, depending on the type of protective group
used. Typically used protective groups |Include tBoc.
(t but oxycar bonyl ), Cl-Z (2-ohl orobenzyl oxycarbonyl),

6 EZ br onobenzyl oxycar bonyl ), Bzl (benzyl), Fnoc
( 9“’ 120G met hoxycar bonyl ), 5 Moh PCT/EP2004/051596
(4, 4" -di met hoxydi benzhydryl ), Mr
(4- et hoxy- 2, 3, 6-t Hret hyl benzenesul phony[), Trt
(trityl), Tos (tosyl), Z (benzyl oxycarbonyl) and
Cl12-13zl (2, 6-dichlorobenzyl) for the am no groups;
NO2 (nitro) and Pnt - 27 -
(2,2,5,7, 8-pent anet hyl ohr omane- 6- sul phonyl ) for the
guani di no groups); and tBu (t-butyl) for the hydroxyl
groups) . AfO prapashtbgsls ro¢thf!4$@fe é@lw%s'ﬁe@w the tBdctmethod and the

IS subj cted to the de rot tion reac n and cut
fromt he mec, M 2]" fo dgaﬂg t°" H’pBe‘g P9 {g (g Ve PEOHE; used. 1ljypic&ﬂly used

reacti ot@al(tebé?o%rlﬁéh?die Wiot Ne-hislyeasdhyh) 80z '(ﬁ'—%hl%bérfz&lbxycarbonyl)
fluoronethane sulfonic acid for the Boo nethod

W th TH-4 QZ-btohmbﬁmbxymtbbnu!) BziT (tieakyl)y Fmast wd’[umenylmethoxycarbonyl)
protelns of a |l ength conparable to the one of th

br ot B b4 A reimeoyaieTBHandh M, Eresicut 2,3 - pimethvibenzenesulphony),

b RN b ih 5 B o
Hi | ver tarfino Grolups; RD2(nftlo) Wl Facql,2,5,74.8 pdidam&Bfciidmane-8-sulphonyl) for

2003). The chem cal synthesis of the soluble proteins
al | ows tsg pmimrmm) igad UBa (t-bulyd fierthehydeoxygif grenns)- éifter synthesis of the

o o cHseue! bopite it Sthiskied B it PaTIgH Fhd Skgut rom the sota
Phaggn Bﬂuﬁb@r@ hiRh peplide?QMing reactiB? May bENERfed WIRE REMLRS fluoride or tri-

can be designed on the sequence and/or the structure
of the fhiotanistieng Guiionit aidchfer the Bocdeethed; ape ImathtTFerr the Fmoc method.
resi dues can be chemcally nodified at the |evel

Lot o Ty Sy efe paieie, of g aph omREiehle H, e ,pf he proteins of the
and/ or ioferhidPal GRbLES upﬂﬁhﬁé?&ﬁre (é%%tﬁt‘&rhlt.%eﬁt'&gé’\%-zte 1096; Muir

rel evant properties, such as potency, easiness 0

pur i ficaw,j At HualSioccherhe72: 249-89, 2002 dasil & andBilvext®, Curr Opin Struct Biof,
‘synonynous” groups for am no acids to be included are

t ho¥e b WgTable 1. The techniques for the

synt hesi s t. of S
are wel | kﬂggm&lgﬁm?ﬁ%’%ah%?@(aﬁrtﬂ y O%S ﬁg@@gﬁ@é@%&{l&&m? the natural
Med  Chaperibird b prolair Stifetesl rfd2fin btion ol Aeaki 1da 169 A6n-natbral amino acids

70, 2000; Col ebl owski A et al., Curr Opin Drug D scov
Devel , (Antho@-Gahill 39end MelionaTdh Qur Pharm Biotechnol, 3: 285-97, 2002). These

molecules can be dssigned on the seguence and/or the structure of the soluble
20 proteins in order to select the reéidues can be chemically modified af the [evel of amino
acld side chalns, of amino acid chirality, and/or of the peptlde backbone, and then to
improve relevant properties, such as potency, easiness of purification, halflife.
Preferred alternative, "synonymous” groups for amino acids to be included are those
defined in Table il. The techniques for the synthesis and the development of these

25 compounds are well known in the art (Hruby VJ and Balse PM, Curr Med Chem, 7:945-



et al., ChemBiol, 8 673-9, 2001 ~ WD 02110195;).

Vari ous nethodol ogy for incorporating unnatural am no

adds Into proteins, using both in vitro and in vivo
translation systens, to probe and/or inprove protein

stWﬂ&?%f”é"&’ﬁd function are also 5 disclosed i n RGHEP2004/051596
literature (Dougherty DA, Curr Opin Chem Bl o, 4:

645-52, 2000). The purification of synthetic or

reconbi nant sol ubl e proteins that can be used

according to the invention, can be carried out by any

one of the nethods known for this28purpose, i.e. any
conventional procedure Involving precipitation,

chromat ography (ani on or cation exchange

chr orrat7(§'g?%9h9°*eb'hwsiﬁh@éell Cytr §pin g @iaaow@map Hy428433, 2001; Villain M

hydroph bIC ter n chropmat o ph af finit

chr o_rrat g?’ 6 yfs-%\ap t?%é q&ﬁ %/df’}?é_’r)apwx%f‘né“ethwomgy for
l ectin |WQ%@Q@VQ anfhcC adidO PR bR Lgin%flﬁﬁr?m Vit and in vivo
extraction, salt fractionation, centrifugafion or t

like. $@e$!atfoursyetemsptoeprob&anlrdMSmpmvEmzqtm Isﬁtgcyurefacd ﬂmotlon are also
variety of nethods for rIfylgg rot ei ns.

pur i% i Ciciosef it Beratuee Orugherta T8k qhﬁmpﬁ‘%ﬁe‘ﬁ‘@rﬁ?e%ﬂﬂ)
I's affinit ¥he %ﬁnf&gﬁ&?’ﬁfts&g{hﬁiphgr 8 f&ﬁna'ﬁ?” P+1|8 {f-‘cbeins that can be used

ant i bodi es, nlca gr oups

t he t arsgedrding & e i’hvél‘iiioﬁ SszhlbY caRbdBlt®y @R 6k dtfine théthdds known for this
is a soluble fusion protein, the heterol ogous
sequenddreBhi-aisanh chvepiiaiiah eropesglfe \Am\tdwrzgufmfeplonte@nm chromatography
affinity.and s i fici he bi nding groups ar

ot oduc A Ehe RFES: (oRahon, PhmyRoRRY: Mo REal Ry chrometoaraphy,
Wit 1 N r@droSKdbi nteraBRMT %hr@ﬁr@tgﬁﬁﬁw ORfnify O BB BRI oty Q"lydroxylapatite
proteins are passed through the col um. 20° The sol ubl'e

pr ot ei hgrmatogaphis cinddettio d;Hmnaimjraphy) bytecrbphiangsisy dvﬂerdnﬂal extraction,

t he |npur|t|es wi Il pass. through. After washi ng away
r emai ni*AY PHHIORYOR @ﬁ'ﬂwowmﬂ@ BPotier sxeERle. Mathods ih Enzymology

el uted for%ﬁf%ﬂ%t&'&?mﬂ%d% &hﬁ 'b?cﬁleih pH or ionic

strength. Alternative Per f or mance
Li qui d Chr angluafpaaahyproceiared @hats @thy Hee 8bdit inOrpréfédndse is  affinity
carried using a water-acetonitril e-based sol vent
contfonS)roBRIsEEPEY Usies Mererienahaniibpdies. oaemopthenghemical groups that bind

2005/ 011728 PCILER2ARALODTA cdfh bl f 3L o' Shikre Wl proten, e

sol ubl e pro ei'ns ca
t r ans g @blefldjdlsesqieneXAlcA %S iah Histifife &) WH‘I Suiiist: @ifA%Y and specificity.

appl yi ng any of the | arge nunber of nethods disclosed
The binding groups are praduced and immobilized on a gel matrix contained within a
column. Impure preparations containing the proteins are passed through the column.
20 The soluble protein will be bound to the column by affinity while the impurities will pass
through. After washing away remaining impurlities, the soluble proteln can be eluted
from the gel by a change in pH or ionic strength. Alternatively, HPLC (High

Performance Liquid Chromatography) can be used, The elution can be carried using a

water-acetonitrile-based solvent commonly employed for protein purification.



In the literature (Protein Purification Applications,

A Practical Approach (New Edition), Edited by Sinon

Roe, AEA Technol ogy Products and Systens, Bi osciences,

Har wel | ; 5 Clark (1998) J Mammary d and Bi ol Neopl asi a

3. WORMHIITS S patent Nos. 6,140,552). The sol uBCEHEP2004/051596
protein conprising a sequence having at | east 85% of

honol ogy with the mature form of the extracellul ar

domai n of human CD164 (SEQ ID NO 1) can be produced,

formul ated, administered, or generically used for the

manuf acture of a nedi canment for -28eat nent and/ or

prevention of inflamuatory or/and aut oi mune 10

di sorders as an active derivative,

pr ot eol ysi diterasiivetyathe snbdeﬂarcé@sf@nmﬁ isplagestframy milleof tegnsgenic animals
conpl eXy i fraﬁ/‘t on recur

t er m " fEPIRTHRS 85"'”@? F105 ?PPB'@'@@" tlg(?) Erqeonumber of meethods disclosed
der i vaty, \iRsutdHiurd (= &8in %rl%aﬁ@@ﬁﬁﬂcaﬂt)ﬁ@m bia8ichHAGHbRA %hew Edition),

groups present on the |ateral chains of the amno acid
noi et i eBdited by SimdrhRod\LAES Tdchitadogyi Mreducranid ([Bysteos pBidsdlegces, Harwell;
to known net hods. Such derivatives Include 15 for

ex an‘i)I eorérgt('bqgg) .bMa@maﬁh%lppq:Bialf-ﬁlq?g@siBﬁ'Spﬁ-@O' U.S. Patent Nos. 8,140,652).
car boxyl - 8 Q&F@}Q gm%"‘?‘?é{-k\))e % P‘ég{;dex&nhagxng at e%gt A &?\omology with

gr oups or acy rrva -groups

and ar ené arafls fomntdn thea&whcemuna%a&soffr%aawr@hqsea ID NO: 1) can be
al canoyl - or aroyl-groups. The term"fraction" refers

t o any Hredugess nforraflated eaquainigtpregt P generibaliynussfi fohdhe manufacture of a
conpound jtse [ Wth re

ol Boul Begsrent Sorc R g At oTBreron o Attty Gand aucimmune

reskgluefisofersSHOAH aoib dehRER) Al &eol&hﬁs—:%&%ﬁﬁﬁ&cﬁ%d%nﬁ REconjugate, a
original pol ypeptide or pepti Such nol ecul es can

resul t @mplexfa pation, tamreammrfandlajtamus whi ch do not
normal Iy alter pri rraralv&sequence for exanple In vivo

or In vitrdheiEm eivativee asigreinssed fefers t forjyatives waich can be prepared
(acet ylfﬁ?“ & l%ﬁk‘é ?rtehﬁ'lglm ﬂ‘tehlg fal Bm% &Xhe amino acid moieties or

nodi fyi ng t pattgrn 0 sphory ati1on

(i nt r ocimthé GA oﬂtﬁ-t@hﬂﬁpbzahys" asbiakg @ kasphastRéds) SuctDderiddtives include
phosphot hr eoni ne resi dues) or glycosylation (by

exp&si e Qxﬁ@PﬁSa‘ﬁPﬁl@‘ Et"ehéé‘ﬁf‘m‘ﬁ?é g@mmgﬁ’?%a"d N-acyl derivatives of

PCT/ EPz}ggégnlggolg fes, ?POVgg e deggt.lc Sl f%ey@%?&{({%#u%s a%s:! Uire formed with

mammal i an gl'y ycosyl at’i ng

of a p%rayugﬂa;pduem@xm@eamayea&o%ebuaé ocessing or In
further processing steps.

The term ™fraction" refers to any fragment of the polypeptidic chaln of the
compound itself, alone or in combination with related molecules or residues bound to it,
20 for example residues of sugars or phosphates, or aggregates of the originall
polypeptide or peptide. Such molecules can result also from other modifications which
do not normally alter primary sequence, for example In vivo or In vitro chemical .
derivativization of peptides (acetylation or carboxylation), these made by modifying the

patiem of phosphorylation (infroduction of phosphotyrosine, phosphoserine, or

25  phosphothreonine residues) or glycosylation (by exposing the peplide io enzymes



The "precursors" are conmpounds which can be converted
Into the conpounds of present invention by netabolic
and enzymatic processing prior or after the 5
dmnistration to the cells or to the body. The term
sawpsz' PEMATZE refers to both salts of carboxyl grBGHEP2004/05159
and to acid addition salts of am no groups of the
pepti des, pol ypeptides, or anal ogs thereof, of the
present invention- Salts of a carboxyl group may be
formed by neans known In the art and | nclude
inorganic salts, for exanple, sodidm calcium
amonium ferric or zinc salts, 10 and the like, and
salts with organi c bases as t hose fornmed, for exanple,
with anwh'é% affect glyepsystionre.gt mamoiakian glncosrﬂatglgmr neglmosylating enzymes)

IyS|ne di ocai.ne and the I|ike.

a1 bl RPIS s 1R APYF Safithesedine oLt Rty riessing stops.

m ner al aC ' ‘ﬂ'r‘é Deelrs8r27 arb QbmBAHIR Which oY BS %ggﬂd' ir‘&o"ﬂ'@ é?:mpounds of
or sulfuric add and salts wth organic acids such

for exappbant ineandon coyadietatofic caml istzymedtid. prabessing ﬁrwrhor after the
salts should have substantially simlar activity to

15 the HEPERERCN ofbe ¢rlp gHle e BRY: of the Invention or
their anal Oghe terdr\hﬁalé‘oﬁgr&g %fgrs Qo bo(ilg)ga S o¥ Qqe}ll g?%ug%%n% acid addition

with a nol ecul e chosen ano oac

bi ot i n, sdits WPaARKE QRlupd alaRE §ept@!¥§ PoRsbpticad) %F‘Iil%iodérth&eof of the present
dellvery agents. These conjugates or conpl exes can be

gener at I@YP"“?ISIS?@S 0ba caped oo mast brofbsmedk by meanskridwe in the art and
ction of the

t | det
"t e acDe o ERioRic Ss Yos SXasTHie Pl PRI SE TGPy fori o zino salts,

fl ugy esgRinbie i 8he saith ith idanicl s ed Q@fh@é’é RBndd) ?Jr%ﬂ&“ﬁlé Cuith amines,
efficacy {(cytotoxic agents), or for |nproving drug

del i versuchfdsi fdatbmofausmmgarmmhgrveﬁ;&sir&uotpeaﬂne, procaine and the like. Acid

pol yet hy] ene col and other natural or synthetic

Pol ymerdoeien ef P O SHETIY TR i MCSIE S0 i o ol
Bi ol r a ample,
n{)?eculﬁ\aysdb\%gllotgé%uld glo%}f -argg @%anﬂﬁhcfﬁ%}‘g ngf%rds%mfh as, for exampl

unbr ancdvetic adiwer ¢xalic/id ﬁhﬁ BEsugh ¥aied sholilb @ayy fibskR®Rdly similar activity to
nol ecul ar wei ght is between about WO 2005/011728

PCTI EP2bp BPRSSSS RotypentioRoe tmivensener f!nejoanamw t he
e e P D08 e B SR s amnce
sone | easicadik bbb tibrescent labels, cytotoxic agents, drug delivery agents.
These conjugates or complexes can be generated, using molecules and methods
known in the art, for example for allowing the detection of the interaction eith other
20 proteins (radioactive or flucrescent labels, biotin), for improving therapeutic efficacy
(cytotoxic agents), or for improving drug delivery efficacy, using polymers such as
polyethylene glycol and other natural or synthetic polymers (Pillai O and Panchagnula
R, Curr Opin Chem Biol, 5: 447-451, 2001).

The polymer may be of any molecular weight, and may be branched or

25  unbranched. For polyethylene glycol, the preferred molecular weight is between about



nol ecul ar weight) for ease In handling and
manuf acturing. Qther sizes nay be used, depending on
the desired therapeutic profile (e.g., the duration of

S [ | ease s desired, the effects, if any
bﬁ%bgﬁ&g"jﬂ{%ctm ty, the ease in handling, the dgﬁT@@ZOWOSIS%

or lack of antigenicity and other known effects of
t he pol yethyl ene glycol to a therapeutic protein or
anal og). The pol yet hyl ene gl ycol nol ecul es (or other
chem cal noieties) should be attached to the

pol ypeptide with consideration of-#8ffects on
functional or antigenic 10 donmi ns of the

pol ypeptide. There are a nunber of attachment nethods
avai | abf é(%a%@é@utsm l"é%l (he tera “gheut” dndipatingehap I preparations of

384 gsé?yeﬁ\'yeﬂg aﬁl 08 %tgr%g b ?cu aelfsevrvfl@ %%l’y)l ! n?m? E%\an the stated
20( 8) 1238oukdy, wdighB bt &428 In Hﬁ%ﬁ@&h&&aﬁufa@ﬂnﬁtb@ﬁﬁ% may be used,
tresyl chloride). For exanple, polyethylene glycol my

be covéapendiny obdhendesired thegipedtisi profilade.d, thesdwlaties of sustained release
reactlv a free 15 am no or carhox

gr oup %@gﬁf %%e ‘%Fta'dfp%’YQP biofogigalaciytyfe efsedp handing ﬁteé’lfgree or lack
polyet I yLql I 0

Dot o o2 SREeni e 0 R Blh SBRY of ik By cHdCy ] B therepeuti
| ysi ne greinduesalag)d the N-term nal am no acid

resi dues; those having a free carboxyl group nm
i ncl ude aspaet P?JYBHMGB‘«” r@éJPH MWQP uﬁ°a rﬁt*@" aerpicale momye% should be

Spgu:;):e r%t‘?)%éqefomhs o argeepa g &hg.' de; ; 8fr %’LFEI 2%1 %Puonal or antigenic

at t & hi digndideofRAd YaYIRBERN Trék Pk rma{beﬁuﬂ AR chii® hREHo88 avaitable to
for therapeutic purposes Is attachnent at an am no

group, thessekiisd it theefhrmnt ERC 400 S8M-hesgimingorporated | by séference (coupling

Gener a8 PERP . e, o8 VAR ol S b el P0E upE-os. reporing
or mor exdabiatidieofich-cawvLEEG tr@sﬁ Chiedd). FoR ik, kﬁgﬁ}&hylé\'\e giycol may be
(NHCO) retro inverso bond (CH2- C» met hyl'ené- ox

bond; acoi@eilyIoundh Itmmmnhmmamboaskiuea vBba (rﬁdﬁ@—@'):up, such as, a free
car ba bond; a (CI} ) cetonethylene bond; a
( CHEH CﬂfET" p73eRcieTgrEPARIA 98] grhichan activated polyethylene

hydr Ox)ﬁ&wh@% gﬂﬁg)ﬁe b%uﬁué\l‘ e SAHE doig Q'e lf%'s ‘i\gﬂﬁg B9 amino group

hus he i nventl on
enconpaﬁs,esaclade; 616 residuBd 6dd @fo m—tafainaaaﬁambmrdaeéiduda; those having a

whi ch at | east

free carboxyi group may include aspartic acid residues, glutamic acid residues and the
C-terminal amino acid residue. Suifhyﬂry! groups may also be used as a reactive group
20  for attaching the polysthylene glycol molecules. Preferred for therapeutic purposes is

attachment at an amino group, such as attachment at the N-terminus or lysine group.
A polypeptide resistant fo proteolysis, can be generated by replacing .a -CONH-
peptide bond with one or more of the following: a (CH2NH) reduced bond; a (NHCQ)
retro inverso bond; a (CH2-O) methylene-oxy bond; a (CH2-8) thiomethylene bond; a

25 (CH2CH2) carba bond; a (CO-CH2) cetomethylene bond; a (CHOH-CH2)



one peptide bond has been nodified as descri bed above.

In addition, am no acids have chirality within the

body of either L or D. In sone enbodinents it Is

pr‘gffzr@?I eto alter 5 the chirality of the am no_acids

i OO B extend hal f-1ife within the body. ThRGI/EPH04/05159
sone enbodi nents,. one or nore of the am no acids are
preferably in the L configuration. In other

enbodi nents, one or nore of the am no acids are

preferably In the D configuration. The therapeutic
appl i cations of the pol ypeptides ¢#-the |Invention and

of the 10 related reagents can be evaluated (in terns

or safety, phani acoi dnetics and efficacy%fﬁl by the

nmeans ofYdeethyierg kepdpa (NN\PokRd aE-adlgore brski err (EECht bond. Thus,
ani mal I i ssues and nodel i ng t tect. a

i nhi bi t{iﬁgﬁ'j"'%?ﬁ%‘?y %’k‘?“ﬁ%"“?aé?eéaassemg”h‘g’%%Me?(%‘r"eag%rﬁ ,’e°§£” Which at least
vel | | NoneviepBdebonti May bddh nRMSE ¥S dostHsdl abdvd. Haddition, amino acids have
inhibition of cellular recruitnment. Further

char act ehireiity within thef badi ef dihed logi R-aln some ¢ritedapetstit is preferable to alter

tivit] j bed t he . t 15 | nti on can )
be. bt &P UFID RIBF Frig s (H0Ge b FOTEHA BN Ggypocy. Thos, i
technol %ee%mb%‘iﬁ'@ntsa%n§ V&?rq?rgegls N ahidehcids are preferably in the L

el ectrophoresis or RNA'lnterference. e Speci

enbodi nexmtigdrationa inTetherGshblodimer@] dnecdrinitge af the kb &cids are preferably in
protein to the interior of a cell of a vertebrate in

vi vo cofipPwslowatlenst ep of introducing a preparation

conpri si ng p .ol.ogi cal agceptaple carrier and.a

naked pol yrﬁg I tg%%kgjéicoggfcg{'%\s/’e? ytﬁ_gdJ ogg%ﬁ’ﬂnas_ Ié):fhet ﬁ‘éent'on and of the
pol ypepeiatl rehgdnt &inastevhindied (iR GorBlof k&tbly! prakm&RRA& 8 Tand efficacy)
a tissue conprising the cell, whereby the naked

pol ynudielbeinrans of thalenvaigr vty assaysl meldnd eae affanimedcell, tissues and
cell and . has, a.p i.0l 0gi effect, This Is

par 1 odrasayeisB Sospe 57 bBlies ptopine flpsie eigy porgssion. as wet i
may be gRplok 6 {ifo | ddsiisY Quas a4€lhb- infibRigh YRRUSGRL Irllfuitment. Further
sequence encodi ng for 'a sol uble protein conprising a
Sequencahara@terivation o) tiat biblegistl 88 dhabpdutiomcbdips wiekdribbdén the present
mature formof the extracellular domain of WO

20057 011PRECPRaRY REP2iRIecoy Fesling Yaridv i FoleparbiRlagydegrpologies, such
NG 1) o iindHBHof aidiGorERcR RivAlfipfilrofelTedi cament

for treatnment and/or prevention o nt | ammat ory

orl and aut @rempeeiiic iesibsdkass .forTAes@hod for delivering a soluble protein to the

interior of a cell of a vertebrate in vivo comprises the step of introducing a preparation
comprising a physiologically acceptable carrier and a naked polynucleotide operatively
20  coding for the polypepfide of interest into the interstitial space of a tissue comprising
the cell, whereby the naked polynucleotide Is taken up into the interlor of the cell a-nd
has a physiological éffect. This Is particularly applicable for transfer in vifro but it may

be applied to in vivo as well.
A polynucleotide sequence encoding for a soluble protein comprising a sequence

25  having at least 85% of homology with the mature form of the extracellular domain of



pol ynucl eoti des can be al so used for the generation of

non- human ani mals and plants that express reconbi nant

CD164 pol ypeptides. The aninmals or plants can be 5

tr [ Le. each of their cells contains a gene
er@@gﬁﬁglffﬁ% CD164 pol ypeptide, or, alternativel§I/EB2004/05159
pol ynucl eoti de encodi ng the pol ypeptide can be

Introduced Into somatic cells of the aninmal or plant,

e.g. into mammary secretory epithelial cells of a

manmal . I n preferred enbodi nents, the non-human

animal |Is a manmal such as a cow,-38heep, goat, pig,

or rabbit. Methods of meking transgenic animals such

as mammals are well 10 known to those of skill In the
art, arfimgnCRige (SRS NP:dhrarbee usaddor the meaulgptarscgia medicament for

i nventi.on reqyver. transgenjc mral s can he

gener _att(ree “‘t‘?h?/gta"g)é& rpg?vg'_"'?%egf Eg%'ﬁ%f"}’fa?f ango?‘ﬁ@'l“a‘”“e disorders. These
prot ei :}ﬁylyﬂ%léfdiﬁéﬁ 6005 d15b §deQirdr 1 héheratibR bEARH-BumehMimals and plants
encode pol ypeptide will include a signal sequence to

ensur e thite expeessetacombipéntt BO1§t @olypeptides.0The re@inmdld lor @dnts can be

Conpositions for use In vitro and In vivo conprising a
ileﬂgﬁ)cfypeptlde, or,

" naked" "3898 R 8N efdhelr wlls eRataisi re sRceding te B

(10 S0 0ot 7B s 9 B i

enbodi nm ofthe khithal GMRIHE ) intd RRrintaa Sdopsto® fephata@lketh of a mammal.
pol ynucl eotl de Into cells nmay be proceeded with a

part i clle pisiprsgrambedimeptsi tieingp-hunan aeiingl is gananinal gych as a cow, sheep,

e\ SRAL PR RS S B8 R marmas ae e
Meny an@swa sl 18 of siGifin Hie \aht! W&ly(édchinﬁ@héd"@dﬁl beSted in the present
as described by Klein et al. ((1990) Curr GCenet Feb;

17(2): 9mveb@®) . Moreavdrutrahsgenie npadimatsntan thiee generated that secrete the
pol ynucl eoti de, of the invention may be entrapped In a

| i posorfESqEEEh salvg's BotavRaRelyPeridBo ) el gile dVRipalynthe encoded

Ther 4: 87 ' ] Odacrific in in
N col alPSpePe BB «epl el Ry e il ofthe ot int

These Ithepmitones nmay further be 25 targeted to cells
expressing LSR by incorporating leptin, triglycerides,

ACRI30, or ONIPOBERSF Y 1199 41 YHCTATERD (e coBRTing 2 Bakesk elynuckeotide are
known OECADLQQ?‘Qﬁg P%&tgg ifadsA {6@ QN5 déﬁqggégr??cgyégal. Nature Medicine

anount vec ~I'njected to the _ _ oSt
Or gani BIRBOE I0T6)CRAH HEbtihed enbEdifbhteof Be ihinR6d, i trandf®r of a naked

an polynucleotide into cells may be proceeded with a particle bombardment (biolistic), said
particles being DNA-coated microprojectiles accelerated to a high velocity allowing

20  them to plerce cell membranes and enter cells without killing them, such as described

by Klein et al. ((1990) Curr Genet Feb;17(2):97-103). In a further embodiment, the
polynucleotide of the invention may be enirapped in a liposome (Ghosh and
Bacchawat, (1991) Targeted Diagn Ther 4:87-103; Wong et al., (1280) Gene 10:87-94;

Nicolau et al., (1987) Methods Enzymol 149:157-76). These liposomes may further be

25 targeted to cells expressing LSR by incorporating leptin, friglycerides, ACRP30, or



i ndicative dose, it will be injected between 0.1 and

100 Ng of the vector in an aninmal body, preferably a

manmal body, for exanple a nouse body. In another

enbodi ment 5 of the vector according to the invention,

| t WReA)OPEITHt r oduced In vitro in a host cell PCT/EP2004/051596
preferably in a host cell previously harvested from

the animal to be treated and nore preferably a

somatic cell such as a nuscle cell. In a subsequent

step, the cell that has been transfornmed with the

vector coding for the desired CDL&4-pol ypeptide or the
desired fragnent thereof is reintroduced into the

animal body in order to deliver the 10 reconbi nant

pr ot ei notert Im'own tLBB ilgadgs igid thedipd=ooel rhgmlmane The amount of vector to be
system cal | in vivo adm nistration

pol ynuchEget PR ?cﬁocsiw o é‘?ﬁ filor9fdniection. As an
for mul aﬁ."f'%{“’e %BS@E{X”' F’ 9"]%’83&9%849% gI ?I?J”id@]s antﬁe (lgct&- in an animaf

1-500 pg prefera y vol une

(e.o. 1b&@QprﬁierabWreeﬁ18dhﬁhi bod¥, foPexithphd g moasrwbmmntmother embodiment
adm ni stered any nunber of tines (e.g. 1, 2, 3, 5,
10 t ¥ me¥f)the a?cf@rrﬁﬂcwﬂ@q de iﬁ'@;ﬂnv@ﬂgﬂ itllsaaebe igroguceg in 3ﬂtrosn a host cell,

f fe quen‘? Ig?eégabﬂ/ “llrch { ceﬂ pﬁtﬂ%{ﬁuﬁly P"Sf’ e r{om Ii?eegﬁié?dallt if)%esireated and more

depend piBfmRbiyEsRREE caLYLRN 2 QlMRUIBIENTH 8 SubségSdn®Etep, the cell that has
animal, etc., and can readily be deternm ned by one of

skil| | eenteanafotmedTHigh thel vestoe cpdiog éirrthe degiredsCit4apolypeptide or the

sequence hawnﬁgﬂEl | east 85% of hanol og g with the
mat ur e FEIFH BRITHE herqaf i Eintrgruged dfdieh aimalbaiy in ef9eeip deliver the

(SEQ | DrcDhbirkdnt &ro?eﬁrﬁmm%p(hs @9@}%&%&3@1@&‘ s%t&u’nl?:guy

proi nflammatory- and/or imrune-related cytokine

expr eSSI on, Farnit dvee atihinstragdni eheedolymmmbmesnctanaml/wministered in any
treat inflannatory and/ or aut oi mmune di sorders” The

pri mar ySlFta‘H%fo@H'atEfﬂ ahany Wﬁés%yfsqoemﬁtrsﬂw (fmoi-é%q rg{fpl, preferably

I ndi vi-d a s i nfecti ers Su

e or S51Ga el st pty MR A BN PR AR, R 20", and can be
SySt em t V | |

o pat haT AAGERYIRE nlf né*&ﬁ*"‘gi‘ 2% %5?11%"3‘"3%’523"3 s reauency (o.0.
whi ¢ asvenf 1,e2uRIH, |1§D. &S afc harhigdt ofidhys). &ﬁliaﬁﬁ’m&ﬁryraﬂons frequencies,
processes. WD 2005/ 011728 PC/ | EP2004/ 051596 35 | n

parti culngyes @MW‘%@P% stcarvibeengsd jugere &het Rarlighr polynucleotide, vector,

differe elm% ﬁ'nl-q%ﬁb e q;% e b@%ﬂggﬂskfﬁ“r‘.l !n§ aktTh1)
and T he pef ype cel'l’s ? on the basis 0

di stinct, mnM@B-soluble protein comprising a sequence having at least 85% of homology with
the mature form of the extraceliular domain of human CD164 (SEQ ID NO: 1) / are
20  capable of inhibiting proinflammatory- and/or immune-related cytokine expression, and

are thus believed to prevent and/or treat “inflammatory and/or autoimmune disorders”.
The primary function of the immune system is fo protest an individual agsinst
infection by foreign invaders such as microorganisms, it may happen that the immune

system attacks the individual's own tissues, leading to pathologic states known as

25  autoimmune diseases, which are frequently associated with inflammatory processes.



over |l appi ng cytoki ne expression patterns. Thl is
characterized by the secretion of IL-2, interferon-y,
IL 12 and TNF a, and Th2 by the secretion of IL-4,

IL-10 and IL 5 13. Neverthel ess, these are
ndf’og?qsfoéi'h%ubset s as | FN1 and 1L-10 can suppr esBCT/EP2004/051596
effects associated with Thl as well as Th2 responses,
and IL-4 and I1L-13 are also able to pronote the
production of [L-12, thereby pronoting Thl and
potentially Inhibiting Th2 responses. Thl T cells are
abl e to nedi ate nacrophage acti vat3en and del ayed-type
hypersensitivity (DTH), giving use to pro-Inflammatory
or cell-nediated I nmune 10 responses, whereas Th2 T
cel | s pr ondt gattig®tr, £d+T gBlls e beiassghasiai my different subsets called T

i + 9905 PR LR P pSery R £ 6ol D) Jesbast of dtinc, non-
act | vat SVGHQPHG %9“45@ eﬁ:l? &sﬁ:’n'p‘éﬁ&mﬁ %3 lt@ch%pal%{ P%&Wg thé‘gecretion of IL-2,

Thl is a key feature I'n the pathogenesis o eases

l'i ke r hipterfedondydL-dR ahd TRIF-S, arkBTi2HydRS s&oretidn &f IL-4, IL-5, IL-9, IL-10 and IL-
tubercul osis, whereas Th2 Is Involved in allergy,
ant i par s ihleeertie&m Hess agenmtbtishict subsets aé iflt-y andallri@amn supress effects

(e.g. rolein fibrosis). Anon-!imtative |ist of
di sor de"f‘%"?ﬂﬂ%‘i‘ with, TR @5 efheas: Th3r reapcwﬁ%ﬁ» ﬁ‘ﬁ@é‘tﬁ' j3pg IL-13 are also able to

ConRe el eSS 50 nars

sequence havi ng a

mat ur e degpdiedy. Tha @X$ BRCAIS W Redige Mddophhgd HdiRatichlahE 4ietayed-type
(SEQ ID NG 1) can be used, includes: nmultiple

scl er oshlﬁ?erssly%ﬂ"’@fri@wh paigng r@?hmtodsﬂﬁ“m%@v r ¢Te oplemesdiajed immune

) ot B 4 PR g e o s

i nfl a”“%é)fﬁ&pbl@&%'iuv@ S8asiens ERdAbRX amr@nmﬁr SfFRlilste  antibody-mediated
di sease, Still's disease, uveitis, Wgener's

gr anul owsponsess actBeteceast Sekl, spd skt tssﬂleee@d"ephma) Th1 is a key feature In

Sj ogren's syndrone,  sarcoi dosi s, ode renosu
pol yrryotg'f’lpﬁ ogerﬁgis ﬁﬁﬁ'@ﬁ%ﬁ&gll*? §heuH§¥9¢dA?mnf coidosls. and tuberculosis,

PSOri asjfyre Cacarlﬁr?%%l\?e%l ify raﬁ’e?r%;f‘ 'an{i’;?é?ﬁté ?ésﬁor%es ahd f't8é EShmatic airway

25 al l erqi I'ammat 1 on ergic alrway

i nf kamMetg. @is in@ébogsi ¢ obstructive pul nonary WO

2005/ 011728 PCT/ EP2004/ 051596 -36 di sease COM?

nmesent eri c 4 AP%linitativy lisk of &!@érde[ﬁ whergt f \eedigmepy §r a pharmaceutical

al | erqgi &,,,ﬁ,gg %méﬂgiﬁ? %@oﬁleﬁbﬁﬂ%n@ﬁﬁﬁﬁ ggdu%nce having at least 85%

i nfarcti rosr's,” post
i nf | anmgftHomBioly with the mature form of the extracellular domain of human CD164 (SEQ

ID NO: 1) can be used, includes: mulfiple sclerosis, systemic lupus erythemaltosus,
20  rheumstoid arthritis, juvenile idiopathic arthritis, psoriatic arthritis, osteocarthritis,
spondylarthropathies, inflammatory bowel disease, endotoxemia, Crohn's disease,
Siil's disease, uveitis, Wegener's granulomatosis, Behcet's disease, scleroderma,
Sjogren’'s  syndrome, sarcoidesis, pyodema gangrenosum,  polymyositis,
dermatomyositis, myocarditis, psoriasis, systemic sclerosis, hepatitis C, allergies,

25  allergic inflammation, allergic airway inflammation, chronic obstructive pulmenary



nmuscl e, kidney and heart, skin inflammtion,

gl omerul onephritis, juvenile onset type | diabetes

mel litus, hypersensitvity di seases, viral or acute

liver diseases, alcoholic Iiver 5 failures,

t JHRPUS08YRE septic shock, HIV infection, PCT/EP2004/051596
graft-versus-host disease (GvHD) and at heroscl erosis.
Rheunmatoid arthritis Is a di sease nmarked by signs and
synptons of inflammtion of the- joints. Systemc

| upus erythematosus (SLE) is characterized by red,

soal ey patches on the skin and bysral function of the

ki dneys at the advanced stage of the 10 di sease, and

Is associated with Inflanmatory reactions triggered by
deposi tdigaasef(COPRumeseptenp| infaesion, nsttske odcaratveetallfis, allergic asthma,

particul ar in the kidneys Itiple sclerosis is

Parmn 1ALl Tispenton P etsyor b IGE. AP SERRIC Pipmmation in
condi Ui QRS RidheyCaHY HBHS&in WRAHNERR; gIBRENiIchSSHIRY, V8RR onset type |
in extreme cases, paralysis, and Is associated with

i MMune digtstasmelittsn bypeedensitvity pisedses,viralcor rpdb iliver sitteadels, alcoholic liver
surroundi ng perig@eral nerve 15 cells. Allergic

| nf 12nf@luremn + s wbprstiedenterlip t #hogk THY-nEqofion agrafiversus-host disease
aeti ol ' | sease. For exanple, defective
prim ng@grﬁ?’ﬁgé %t%rﬁssde?é’r]&st‘he absence of |IL-4 resulted

in a fail Weuhaol eRfiRILa alsbaoThdikdd ty sRIFEBh®EYnptoms of inflammation
responses after subsequent airway challenge. 1L-5 and

| L- 13 heivibe licieis Systpmic fupud eryiioereatolius dBLE ) isr dhasotesirdsl by red, scaley
for the égaracterLstic eo0sj hi | nfiltrates a

) | d
micus  HRAEPS 88 A2 FOhandhy PRIGREIR B e Soneec e Sdgced stage of the

medi@At efsdaBIUAR ERRORRES \n%elnﬁm&% feQotiBhd %@redtl@edeposition of
di sease, whereas Th2 nedi ated | mMmune responses are

bel i evdohntuoe baviglexas in bined vassalt) pegticefafie ot the Ridbdys. Multiple sclerosis is a
progressi on of the disease. T cells expressing |L-10

have DuERNSHRRA dharagiarradels relansing ifamaaton condHenm dhat can cause
h il , R ' .
encep %&W%&pg&hg% ang fnagxtheg@zl géesgé,?%ar%‘%gist, 'a“h Ss associated with

scl erosi s. en hypot

r es pongimbluge fspsterh iftack2Sr thé heédtion nyblirEdeathTHkroandi@pdidheral nerve
secreted by both Thl and Th2 cultures). WO 2005/011728
PCTHEPXGiHs 145100 Bflammatiqpnigncanpisteshyinith |3, flydcell-based astiology of atopic

o 41 "R b e SR g e Bt e

maj or &f figkte QB §HNSRBS Rllergic inflammatory responses after subsequent alrway
challenge. IL-5 and IL-13 have been shown to be more directly responsible for the
characteristic eosinophil infilirates and mucus hypersecretion.

20 In mulliple sciercsis, Th1 mediated immune responses are thought to promote
the disease, whereas Th2 mediated immune responses are believed to have an
ameliorating effect on the progression of the disease. T cells expressing IL-10 have
been shown to suppress experimental autoimmune encephalomyelitis (EAE), a rat

model for muitiple sclerosis. TNF-o. has been hypothesized to be responsible for the

25  induction of EAE (TNF-o can be secreted by both Th1 and Th2 cultures).



progression in a nouse nodel, whereas |L-4 4s expected
to nedi ate di sease nmintenance. 5 Myocarditis is
defined by Inflanmation of the heart nmuscle and is
tr‘?ﬁ%g@(}t Ee medi at ed by an aut oi mune response to a
car di -§g@ ific antigen after an acute upper FPCT/EP2004/051596
respiratory infection. The severity of the
experimental autoi nmune mnmyocarditis (EAM In the
nouse nodel is reduced by adm nistration of anti-IL-4,
indicating a role of 1L-4 in disease progression. to
A further enbodi nent of the invent¥on is a nethod of
inhibiting the expression of one or nore cytokines in
an individual conprising adm nisterin sai d

to
i ndi vi dual HEMEGREESc RS esdhamaiestn BLE) otonsifered fodegdriven by a Th2
conpri sj S ence ving.at | east .85% of honol
w th 1 niSferle; BOUERES ey 1ad b FBR) 5 et it ot on disoase
human 3%54!&5@1 d [hdded nlddel, TRReréae Qki g éﬁ@ct&? {o mediate disease
TNF-a, |FNy, IL-2, IL-4, 1L-5, or |IL-10. These
nmet hodsmaiBtepamer i se providing or adm nistering to
i ndividual s in need thereof said pharnmaceutica

physt ol ogi CAAFrIliE &efafaed By bb#pBEIY ﬁh%%%&églﬁcleﬁgira is thought to be
bel ow, &Q&iat%&gb/yb& 8&1&%%% %gsfqoﬁ§e g g Qg%?actcf?%?iﬂc antigen after an acute

preventing and/fo treating | anmat 1 on an

aut oi nMugper elsPIRAEI lidectiSh.| THe MRedtN of tmerdxpstiniERtll a@binirife myocarditis
present invention is represented by pharmaceutica

conposi EAbhdn themmure made! is redyagt b agmivistration b apti-i-f, ingicating a role of
sequenc¢442%.havi2&¥at | east 85% of honol ogy with the
mature FormoSPAYROESEP cel | ul ar domai n of human CD164

(SE@ 1D NO_-A 'ﬂ:l}thelj é?nﬂohﬁ‘leﬁf &ﬁﬁ@ﬁ@erﬁ’i&n B mBhod B iﬁhibiting the expression of
pharmaceutically acceptable excipients, for the

t r eat meerte of monef dytokimes iroan snddlidoal aoipdsingradwiniicsioy desaid individual g

These conpositions can further conprise an additional .
i mmnosﬁggaoé'g%mmwmaﬁtﬁolublwpfsmf'iin%a BequeRcahaving at least 85%

Al t er nagd niGlodbgy Witk tt@ﬂ%ﬁﬁ&%% Bﬁfﬂb & n%l}léﬂgéc[tcio%ﬁz of human CD164 (SEQ

conprising the 25 sol uble can be co Into a

" cockt aibl Nof O ThS&idkine lche by ANFQY FN-f, #aL,NEA] LIS 8 EI0SThese methods
WO 2005/ 011728 PCT/ EP2004/ 051596 -38 The

phaitiracemprisa proyiginpg @s Adrhibisteriod tot ihdivitiyaleintriesth therepf sdid pharmaceutical
contai n_an rmaceuti cal abl e

carrier§ P hé?‘%#%éﬁq'glg%?% rﬁ?g’tpf’ff{]oé‘ i'/ge‘lfﬂvsﬁrl' %g %E Y+ and can be considered
addi ti V&Smethods for preventing and/o treating inflammation and/or autoimmune disorders.

Stil  another embodiment of the present invention is represented by_

pharmaceutical compositions comprising a soluble protein comprising a seguence

20  having at least 85% of homology with the mature form of the exfracellular domain of

human CD164 (SEQ ID NO: 1), in the presence of one or more pharmaceutically

acceptable exciplents, for the freatrment of inflarsmmation and/or autoimmune disorders.

These compositions can further comprise an additional immunosuppressant or anti-

inflammatory substance. Alternatively, the pharmaceutical compositions comprising the

25  soluble can be combined into a “cocktall” for use in the various treatment regimens.



that are suitable for adm nistration to an animal (for
exanpl e, physiol ogical saline) and eventually
conprising auxiliaries (like excipients, stabilizers

that facilitate 5 the processing of_the
a&g\%@g@gﬁgounds into preparations that can be UREHEP2004/051596
phar maceutically. The pharmaceutical conpositions may
be formulated in any acceptable way to neet the needs
of the node of administration. For exanple, the use
of blomaterials and other polynmers for drug delivery,
as well the different techniques -3 nd nodels to
val i date a specific node of administration, are
disclosed in literature 10 (Cl el and JL et aI., Curr )
qu n Bi ot edFhBarmaceuiss) sompesiiigns of the Ingeniiga Ny elso\goptin any suitable
c@utﬁq&r A Cétg ab(iarﬂ]e;s bilof% ﬂyA’ t].’tg)mpa%glgl\)ehlcles and additives

" Phar ceut I'ca

any caltidt @fe sutdibié for @@ﬁnﬁustrﬁﬂﬁn tb Bh @AIFRF @ordxhiipib h|§|'|ySloln::gIc:all saline) and
ef fecti veness of the biological activity of the active

i ngr edisdentualiy gomphiging awxdliades dilsx pxciniants, Istabliizers ot dilughist that facilitate
is dm n| stered.

Far f t 1
admi’ni $1% STGRG 17 g Qsoegpﬁc?qwg{"l"%aﬁ S%.PZ?R%“WE@ @ can be used
for mul ghgchabautidRliyt ﬁ%%ﬂ&ﬁa@édﬁbé]%omﬂo@lti&‘?st Iy b8 formulated in any

vehi cl es such as saline, dextrose solution, serum

al bum mceaptabli waydp 'nset $elneédsos theAnydead e&ph&daﬁﬁndeor@ﬁ(ample, the use
adn1n|strat|on can be used and determ ned by those

ski | | e Piymatedals apd iofheg pplympisSar ¢rHe dﬂ'é’QWr e wsll &igcifferent techniques

level s 8§ ydi€isa6 gsrpgtgﬁceplgge of 8(5!\’\[ %agglo%dosed in literature

Cadicard
adm ni stration ac%é Ey varil ous paren era

such agCerbe W RO0GH Opii BioweHHONR: 2€P9, @ooﬁlf_yo Bcaauu G:t?ésatwmh GD, Exp
Intradermal, intrathecal, direct Intraventricul ar,

i nt rapmﬁm?éaﬁ*e"fﬁrhhé%“ﬁép %0@113 I n sl ow reI ease
fornulation |ntr eritonea

i ntranasal , lfr"acs 3?‘?’%?‘3 h'3|"é985‘ t°|ei’i'i:?"3%3?ﬁlaa¥ carier, which does

oral, @bt lh!éHéTrﬁ'wltthE EfoctivinBiLoTH! Bblo@eHTbRiv) bthl Q8tivE Mdredient and

be by bol us Injection or by gradual perfusion over

time. &t nettogarteithe lhast| tp whidf &r atﬂninlstewﬂeﬁonfaxample, for parenteral
erosol and depot fornul ati

d t [
go%?b%‘i’%‘%gho %p iy ﬁ‘éii% @gwd@ggwb‘ﬁ fﬁléxajlq,t%ql @é}gg dosage form for

for mul fidcasis in RsHi Jlés%ﬂcﬁrelsysa‘ﬂﬁ@% Nfioh,"86RTHh &fbumin and Ringer's
medi canents are  expressly contenpl at ed.
solution.

Any accepted mode of administration can be used and determined by those

skilled in the art to establish the desired blood levels of the active ingredients. For

20  example, administration may be by various parenteral routes such as subcutaneous,
intravenous, epidural, topical, Intradermal, infrathecal, direct intraventricular,
intraperitoneal, transdermal (e.g. In slow release formulations), intramuscular,
intraperitoneal, intranasa!, intrapulmonary (inhaled), intraocular, oral, or buccal routes.
Parenteral administration can be by bolus injection or by gradual perfusion over time.

25  Other particularly preferred routes of administration are aerosol and depot formulation.



Preparations for parenteral adm nistration include
steril e aqueous or non- agqueous sol utions,
suspensi ons, and emul si ons, which nay contain

a ' ents or 5 excipients known in the gr
a%i idoé‘iﬁjég?sg }_&(1?3004/051596

can prepared according to routine nethod
addi tion, suspension of the active conpounds as
appropriate oily injection suspensions nay be
adm ni stered. Suitable |ipophilic solvents or vehicles
Include fatty oils, for exanple, sesane oil, or
synthetic fatty acid esters, for “&anple, sesame oil
or synthetic fatty acid esters, for exanple, ethyl
ol eate or triglycerides. Agqueous injection 10 , :
suspensTu§AESq ﬁ%i%/%ﬁafyr%@aﬁ: Padigyiarvaifpels of fa inyentery mpfigaments are
Vi scosi ensi on include, for exanple,
sodiunf%%?%%%%ﬁ%?ﬁ%%ﬂéelIulose, sorbitol, and/or
dextran. BErbwaiais Yor pdrentsrds RemmistratioiBlAcRES Cstéid lzlidbus or non-
stabilizers. Pharmaceutical conpositions include
sui t ableguensk gellinng, Fuspensipne.rfnd emalsions wiichimgyaentalprauxiliary agents or
and contai.n from aboyt 0,01 to ,99 percent referaply
T o ARy s Bl . i P 8 e sy o Fodthe metrods. In
t oget hedibr, BushendiétoraNe hdtl& BdmpoRdRRsphloBiiste biAhjeSRA suspensions
be adm nistered rectally |ncIuJ% suppositories. For
par ent enzyl b aedminisiened. sSuitalde Siporsilio castvente au svehicles include fatty olls, for
i ntranmuscul ar) adminjstration, the active protein(s

. . ) :
can be KPR 23%8Pe4Q L7 sINNeG fRtty SRlh asfe o for RfAMPlS SRsame oil, or
or |yqphhdd i | AL i th :
phar rra%gl{ijut]élt%z ye{&zj\w\c/:%gépr?’ggﬁ %a%g%é%big %%awvéﬁ?%rcgridef éf\%lfeous mjectlon

wat®r , sBsdensiéns HaXina sontainlsubdtaitps Mofkasiflgl tel WeBsityndttthe suspension
mai ntain isotonicity (;ag. 20 mannitol) or chem cal

st abi | iinGjpdee fqf. examapier sediyng cearkaxymestivl f esllylpse, Tpaibitol, and/or dextran.
formul at [ steril.ized by co .n& use

techni qedbal o Bbicirt By e CBIER Mabiig rarmaceutont compostions

penet r athde sdiRBleRlutidisof AdnkiNiSrBaR by Bjection, AR dALIERINEsbout 0.01 to
are used In.the fornulation. Such penetrants are

gener al9Ppsteaniiprefanatih éromreatboutalo Miceerentoeflactive compound together with

{3 g%ééln Olgoeg?lecz@eln% Egﬁ%ﬁ‘g lttt?%g ltl?e% ga;{\_etpelae{da | 98%%11 t?gtaqﬁ%%g]ﬂgéj guppositories.

gel atin, ageMBdrbntéra 8§’§t intr2RALRY sGRREHESS, mglugéulé‘padminlstraﬁon,
2005/ 011728 PCT/ EP20047 051596 40 gelatin and a

pl ast i éhez ectivesproteings cdny ber otmudated @asba tsolution] heuspension, emulsion or

push-fit capsules can contain the active ingredients )
| n adnmieplilised oy eerin pysapiation with apharmaceytically 4rcpriahle parenteral vehicle

such a%e.&.t @Et%nes%ﬁne, dextrose solution) and additives that maintain Isotonicity (e.g.
20  mannitol) or chemical stahility (e.g. preservatives and buffers). The formulation is
sterliized by commonly used technigues. For fransmucosal administration, penetfrants
appropriate to the barrier to be permeated are used In the formulation. Such penetrants

are generally known In the art.
Pharmaceutical or physiologically acceptable preparations that can be taken orally

25 include push-fit capsules made of gelatin, as well as soft, sealed capsules made of



and/or lubricants such as talc or nmagnesium stearate

and, optionally, stabilizers. In soft capsules, the

active conpounds may be di ssol ved or suspended in

S U ,gqui ds, such 5 as fatty oils, liquid

pgyg??‘%sﬁ]}“g? l'iquid pol yethylene glycols. In addytﬁlgﬁz’mct/osm%

stabilizers may be added. Al formulations for ora

adm ni stration should be In dosages suitable for such

adm ni stration. For buccal admnistration, the

conpositions may take the formof tablets or |ozenges

fornul ated in conventional manner4CFor adninistration

by inhal ation, the to conpounds for use according to

t he priﬁfgt %ﬂvent'on are conveniently delivered in .

the forSHPHT 23h2 REFIGEST Su3as elysrwl enfodiitplo hhe Pushsfit capsules can contain
Pr essurgZ &bhvdRGreSieRs | oﬁ'ﬁ)QMlelv@tﬁﬁllerQ’\éJcn 5 DG ls’es,%lngé}g s?ch as starches,
sui tabl e gaseous propellant, e.g., carbon di oxide. I

t he cased/of lubriganie S6eH azield or ARHASRAM $1b@atd QARG AMPtGHAIL, sBlzers. In soft
be determ ned by providing a valve to deliver a

et er e#aPAIAS AP actva seropasgdsanay kegissolved ersugended i suitable liquids, such

gel ati r i n i nhal.er .or [nsufflator, may 15

e Forturabel 3t Bofn o IS teiBinians Shyo 12 bR o may be
and a sdbidd Pl ForRRIEETs BPSEI adhhiRiBradsn bRRAOSEINdosded  stillable for such
The conpounds nay be fornul ated for parentera

adm ni smpisteionby i nj ection, e.g., by bolus Injection

or continugus infusion. Fornulations for injection nmay

be present B Pircal airpinigiiation ethe gompogltiogs may, takefbr, fre of tablets or
or in fgbldesRRRNAON iRt icBRefitondl [Handdt gldggmlﬁig?‘aﬁon by_inhalation, the
preservative. The conpositions may take suc orns "as

S USHoe NSHPAINdS G ubd GRSrdNg to ERLPrédcanNiBvdniiordalt @om@niently delivered in the
vehicles, and may contain fornulatory agents such as
suspendimigf an agragn! £or3Y RigseatairHirory PopBYizsdReckaRs Angbulizer, with the use

Al ter ng, iavquitgbée #;%s?er%ﬂg %]P%gllainp Qars%e,gl%ale gn E%%f ek.)qn ithré: %\élldog ra prassurized

or lyophilize const on W a suita

vehi cl @eroBdiie acsagé @it By BY lde@ffindd BEprovidih@ & val8 k®B&iver & metered
use. WO 2005/011728 PCT/ EP2004/ 051596 -41 In addition

t 0 t he amgurhParslies sndieasitiddey ofl ot @platiny $éryse tnraa inhaler or insufflator, may
coqgougd§ na §%Iso b for Iateddﬁs a qﬁ% t
or epar 3P FAUEtES SPEDINg %R, TGP SRS 2Ry apfuliable powder base
adm ni sdty R0actda¥ ot SNt ati on (for exanple
subcut aneously or Intranuscularly) or by intranmuscul ar
The compounds may be formulated for parenteral administration by injection, e.g.,
by bolus injection or continuous infusion. Formulations for injection may be presented in
unit dosage form, e.g., in ampoules or i multi-dose containers, with an added
20  preservative. The compositions may take such forms as suspensions, solutions or
emuisions In aqueous vehicles, and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder

or lyophilized form for constitution with a suitable vehicle, such as sterile pyrogen-free

water, before use.



i njection. Thus, for exanple, the conpounds may be
formul ated with suitable polyneric 5 or hydrophobic
materials (for exanple as an emul sion in an acceptabl e
Oivh¢) 20050k 2R3 €xchange resins, or as sparingly sobuBke 4051506
derivatives, for exanple, as a sparingly soluble
saIt.AdditionaIIy t he conpounds nay be dellvered
usi ng a sustai ned-rel ease system such as

sem perneable matrices of solid hydrophobic polyners
containing the therapeutic agent . Vari ous

sust ai ned-rel ease materials have- 6ben est abl i shed and
are 10 well known by those skilled in the art.

Sust ai ned- [ el e ul es dependi.ng,on their

chemi cal iﬂ on ﬁ'g E‘U'Fﬁ‘g'séjmg%ﬁﬁ@‘"? ﬂ'efcé’wp%g'gﬁg‘ay aiso be
up to Qﬂrﬁhiaieg%sc@aémt !()J'Epér Hnﬁkﬂa%@%a&@h&é}%ﬂg%@e@ administered
adm ni stered w | epen ent upon the age, sex,

heal t h byamdlamhticgh(foroéxatrbb subcutsrieendly oK infrdmadcularly) or by intramuscular

concurrent treatnment, |f any, frequenc%/(Eh of treatnment
and t hdieedeR TBus flor examele the ForpRoNGSRaY @"%@%@'Wqﬁﬁb’e polymeric

iy sboatepbvie et Wit Wl of W) ffsior'h, i apepiaie o) or ton

underst téermn one of

art. ThecHapb@tesingaF @s EAHbY eslutli®derRaiBs, 6 @XbMBIB] as'Pdparingly soluble
be adm nistered by nultiple doses or in a single

dose. ?h%AM@nﬁ@cmmpumnpmsw dejivered usihe qo&@%nﬂ-reiease system,
i nventio be, adn1g§stered | one . or “on%unct

with ofHE} ThevBpRILrae URPee: ol T8 (HUWBRE PPERCS ofontaning the
di r ect abrabuiO LR VEHOR! SiBinglirddiSe GRS e bbditi@idolehed and are

a dally dosage of active Ingreégent I's 20 conpri sed

bet ige erwed kBdwri by H06e shilleldiig trenst. Sestaiked-eprenvapiulbs dyy, depending on
wei ght or nore. Odinarily 1 to 40 mlligrans P r

ki | ogr & ri%?ml%'j‘aﬁ’ﬁ &'Palsﬁthélwm%’&dﬂ@éé fowgyeaks up to over 100 days.

sust ai ned t

Gesi red rotul FRRFEL M fo Bt e ek idad Yd odcdipent pon the age

can be spgrHeaitHyadd abight cﬁ‘&h‘e&@&ipue%km& of @ntilitRnthéBmetiSisany, frequency

than, or greater than the Initial or previous dose
admi ni $f EpRigrept ang e nalrg iofl el effev@ez Mg ﬁ?ﬁ@e will be tailored to the

PCTlls EP%nc{é) OO??]unE 412s uAQerﬁtao%%n erm{nﬁ {%%%/ gne e} s(?(lllsl’n {he art. The total

an ‘anoun

suf fi cigesd reh@iréﬂffﬁﬁé'échQ@&n@ﬁ%%b@&ﬂmﬁﬁ@r&%@ﬁdlﬁds &ses or in a single
the di sease, leading to the reduction or rem ssion of

such pdpmlT@gwhame@mle@mmsjﬂmum prgsent iskepiomdmean be administered

t he rou} r1 (stration and the condition of }he
pat i entdione or in conjunction with other therapeutics directed to the condition, or directed to

other symptoms of the condifion. Usually a dally dosage of active ingredient is
20 comprised between 0.01 to 100 milligrams per kilogram of body weight or more.
Ordinarlly 1 to 40 milligrams per kilogram per day given in divided doses or In '
sustained release form is effective to oblain the desired results. Second or subsequent
administrations can be performed at a dosage, which is the same, less than, or greater

than the initial or previous dose administered to the individual.



5 Dosage intervals can al so be determ ned using the
value for the mninmumeffective concentration.
Compounds shoul d be adm ni stered using a regi nen that

' ' | asma | evel s above the m ninmum effective
gﬁk@éﬁ({sﬂiﬁzgn for 10-90% of the time, preferabl §CT/EP2004/051596
bet ween 30-90% and nost preferably between 60-90% In
cases of local admnistration or selective uptake,
the effective |local concentration of the drug may not
10 be related to plasma concentration. The anount of
conposition admi nistered will, of-4ourse, be dependent
on the subject being treated, on the subject's

wei ght, the severity of the affllctlon t he manner of
admi ni st r at¥orPigetiyet aeoytidgiento 8v W“bpég@r aq¥ve dngredients that is

physi ci difh oAl Q{ggﬁgg coauprs? €nd§ %hqyloﬁwe t{/segges Is3ing §p the redution

mul tiple oses 0 an var

upon a dta'bm%%bbnocff shieh Tpa@iblegys , Thb NsHebflleNEnount will depend on the route of
phar macoki netic properties, the route of

admi ni sadranisteation pad the nenditioo ntihe patiest. and

charsact eri %I cs (sex

ext ent- of CEyANT! 'I?B’arséﬁ'ﬂgﬁﬁt?ee%e'i"%gf‘ﬂ%gg e‘l";‘{]@h@i@ﬁ%“m effective
of tr e%ﬁ@d?ﬁraﬁﬂ\d don‘%oﬁfdge&kulgea%' é&ﬂimsgnﬁ 5&*@35 %Hi;ﬁé-h‘{ﬁat maintains

the invention nay be adm nistere very ot

day, ofplashes kvéls epoenthe Mingien aFbdlive WBBccdtatih rfer 00-90% &f the time,
substances of the Invention are 20 adni ni stered one,

twi ce dJFSPRPYPAWeRESORO%: pad mostpieferily hetuernedd-gi%e In cases of local
usual | y B s@:@:tbrfordée[ﬁc%ﬂzp QS qﬁes&?cép l%ceﬁ tc?ricgl%raﬁ@egﬁﬁg Srug may not

form ef ec'ifl ve

or subsRGUarRY i@paiMd &dnbairans can be perfor med at a

dosage which is the sane, |ess than or greater than

the initi aITheranmuet/pfomm@%@ artivinipfiersd ewilh cbf tegunséyebe dependent on the
I ndi vi du ar, su uent aﬂ?m ni st r

b et Biget oG TRARH, o2 SpREE G WL bl SPRER the manor of
di seas %dmmh%ﬁwémg E'gglﬁgeﬁﬁg Qgéém%?sndﬁgwe deosage administered,

According to the invention, the substances of
i nvent iasnsingkn ob enultipe désst.cloeth tnpivmipﬂywnmofawycdﬂpblydum upon a variety of
therapeutically to an | ndividual prior

si i t ARYEs PN shaasndnaia 9"\RF'F‘ﬁs'o’(hﬁe’r°”‘Fh%fr afeinipiration. patient
regi "engndiiorRI SR Scr{a?ac@nstﬂyl &b n%éjrb%tyr HELRE TRbun, 'ﬂzéet), extent of

a therapeutically effective anou ive agents

ar e admymp®ire; eshcgirent krbatmenisiSleguency of treatment and the effect desired.
The substances of the invention may be administered daily or every cother day, of
less frequent. Preferably, one or more of the substances of the invention are
20 administered one, twice or three fimes per week. The daily doses are usually given in
divided doses or In sustained release form effective to obtain the desired results.
Second or subsequent administrations can be performed at a dosage which is the
same, less than or greater than the initial or previous dose administered to the

Individual. A second or subsequent administration can be administered during or prior

25  to onset of the disease.



5 wth other therapeutic agents can be adm nistered in
the sane or different conpositions. For any conpound
used in the nethod of the invention, the

Ily effective dose can be estinmated
[ nl{)?%%?&i"??om cell culture assays. For exanpl e,P(éT"EPZOO"mSIS%
dose can be fornulated in animl nodels to achieve a
circulating concentration range that 10 includes or
enconpasses a concentration point or range shown to
decrease cytokine expression In an in vitro system
Such information can be used to m8%e accurately
det erm ne useful doses in humans. A therapeutlcally

effective dose refers to that anount of the conp
that resul ASCIHnG fRihe dpvantopnihe FURSARGEH AEthe wve‘teatcﬁréh% administered

Toxicit p C u
o be e BB B0y Rbl 525 Mol IR Whbnanamry o
pr oc eduweqSeritiallyogthl otitd ltﬁewpeaucoéguewﬁcsrl dgerits 8d.g.amiEpR} drug regimens), In
e.g., for determning the LDSO, (the dose lethal to

50% of @ ﬁeraﬁetﬁtcaltycﬁﬁqctb(eiamyntamivo Bgerfpihet thadmirmesei simultaneously

th ffect 50% of th I
The BoStoy 21 BRETEE tori: A (HEWGHUREi o Ber Bhpg o dferont

I's the &hpbafglic index and it can be expressed as
the ratio between LD50 and ED50. Conpounds t hat
exhi bit hi r 2 d. T
Gata obt ai e HF SAREHaCell WS pRiba" BE SRLIGH o' Warspeutoaly
ani mal dfettiVcRi9sE adh Bfestitard umﬁaus‘r ﬁraxmﬂemwmga Asshp) §6r éample, a dose
dosage for use in humans. The dosage of such
CorrpourFGQ bej f@gmﬁﬁt@:f @r@b’ﬂ%} mgidelR itmaqﬂqvgrgg@rcglpﬁng concentration range that
C|r ul at i,.n qongentrations t t.lncl de the  EDS

o) BB PSP iesi SrrooPR oI 8% g sl 1 dagragee oviokin
t h' S I agRsseP NG r]'gv:r#@@.%terﬁ h&ucH QRBARatbA Bk BETsEY &more accurately
and the route of adm nistration utilized. The exact
f or nul aetesmine2&sefub dpsesoin ladr@AnAi etﬂ'laapme%ludef@o@ag@se aefers to that

be chosen by the individual physician in view of WO
2005/ ofj_“f’é‘gyﬁtfﬁ gamnayId ﬁlgt]_rggtgt X’hamﬁl[graﬁlg? p&eﬂmpéoms in a patient. Toxicity

condi tifpg. ﬁgéeeuuceeaicacyFbmbcratmﬁ.bouna;9Zé, uend&laﬁnmed by standard
Phar macol ogi cal Basis of Therapeutics", Ch.

pr esentphamweeattican goscaturde Sin abllo cpitudes dﬁ's emﬁmlental amma[s e.g., for
screeni ng assays and kits including soluble proteins

conpr i Sielgmiaingde R0 (the.dhe lsthal o 0% taestossropHialan) aghine EDSO (the

wi th dose therapeutically effective in 50% of the population). The dose rafio between toxic

and therapeutic effects is the therapeutic index and it can be expressed as the ratio
between LDS5Q and EDSO. Compounds that exhibit high therapeutic indices are
20  preferred. The data obtained from these cell culiure assays and animal studles can be
used in formulating a range of dosage for use in humans. The dosage of such
compounds lles preferably within a range of circulating concentrations that include the
EDS50, with little or no toxicily. The dosage may vary within this range depending upon
the dosage form employed and the route of administration ufilized. The exact formulation,

25  route of administration and dosage can be chosen by the individual physician in view of



5 the mature formof the extracellular domain of human

CD164 (SEQ ID NO 1), that can be used ldentify and

conpare the properties of conpounds as inhibitors of

c ' cretion and expression. The kits and_the
a&gég&&]{gé?d conprise a soluble proteins conpr¥&/Egp004/051596
a sequence having at |east 85% of honology with the

mature formof the extracellular domain of human CD

164 (SEQ ID NO 1), eventually | abelled or 10

i mmobi lised on a solid support. The follow ng .

definitions are set forth to illudfrate and define the
nmeani ng and scope of the terns used to describe the

I nvention herein. As used interchangeably herein, the

terns "Bpirglsntr reditiprdSes eghdFing! gbaly 1825, ébiThgdlramegegiogical Basis of
nucl ei CTr?e%p%gtEcg'pr.d _ RNA, DNA, or RNAI DNA hybr! d

sequences of “nore than one nucleotide in either

single chai.n or duplex form_ The terns enconpass , .
"nodi fi ed Hﬁ@lpé%ﬁef‘ﬁ@%‘m“% PERfideS AlSP iPEvidgs noye|SeregpiRg assays and kits
o T CRLGY subfd UL ot dbydnta RS, AT {g%% of homology with
limtation: (a) an alternativé Ilnﬂlng group, f an

anal ®goths matupes forraiof e eknaseli(ar domainam Alragro0B1640SEQAD NO:; 1), that can
pyri m di ne, orl%d) an analo&ous sugar. Exanples of ]
anal ogdisuiadrifen¥ly gfidotpgwareiie|prepsrtion of cATERURES as jhpitors of cytokine

sugars . n the prior.art (WD 95/04064) .
The pol SrPERNTslbedle 1R 1 WL o8 e B PATRES g protene

be pre@pRsing ¥ saRYenks A¥iInd R IBRE 8591t Ind bRy SMMindahdtére form of the
reconbi nant, ex vivo gener at1 on, or a conni natl on

t her eof extraeelivlet [domaginuof IhuemdCRASE (REQ fIDCHO! dh Aenhigllls labelled or
known in t art. The terns pol ynucl eoti de construct,
recSﬁb”ﬁﬁﬁ$ﬁﬂ%{?ﬁi%ﬂg8WFﬁg‘and r econbi nant

pol ypepti de are used herein consistently with their )
use in the Hptfolloying qelipifins are sei{ﬁggp i@ diystralg, gnd define the meaning and

" downst ' i [ ntly with

their sght o O e PO IR Ao IR BGRRbESE) 051506 - 45

art. The t exsnsusedasiateprhhigably artdreivVat®en t&nfsr | @igdhadeotides”, and
paired" are used Interchangeably herein and

consi st @A¥MYpleptidas” pbnyciaisacd okdRNAT DNA; o RNAVPYA hypid sequences
ter "C I ntary", ‘.conpl nt the f',

+Cotpl HeRP?, FHELS! diaiorp &2 TP <fF Jangtq Gh s cumrex fom. - e torms
" conpl edrRbhpdss "RAGH&] Sudkolighs” ARRh cEMPIN-SIRIAEBSNE modification, including

nucl eoti de

by way of example and not limitation: (a) an altemative linking group, (b} an analogous
form of purine, (c) an analogous form of pyrimidine, or (d) an analogous sugar.
Examples of analogous linking groups, purines, pyrimidines, and sugars are known in
20  the prior art (WO 95/04064). The polynuclectides encoding the soluble proteins may be
prepared by any known method, including synthetic, recombinant, ex vivo generation,

or a combination thereof, a;s well as utifizing any purification methods known in the art.
The terms polynucleotide construct, recombinant polynucleotide and recombinant

polypeptide are used herein consistently with their use in the art. The ferms

25 upstream” and "downstream” are also used herein consistently with their use in the



5 sequence" are used interchangeably herein and
consistently with their use in the art. Simlarly,
the term"purified" is used herein to describe a

S I [ hei nt hat has been separated from ot her
c%gﬁfﬁgglﬁ cluding, but not limted to, nuclei cPCT/EP2004/051596

acids, |lipids, carbohydrates and other proteins. In

some preferred enbodi nents, a polypeptide is

substantially pure when at | east about 50% 60% 75%

85% 90% 95% 10 96% 97% 98% 99% or 99.5% of the

pol ypepti de nol ecul es of a sanpl e4mave a single am no

aci d sequence. In sone preferred enbodi nents, a

substantially pure polypeptide typically conprises

about 58 THB0I8rmy 0o4bagd Rairedomod oVatrgey, &9@hgk begepater), are used

or 99. 5% wei ght i ght _qf a praotei npl e.

pol ypeqtiaeiap o onf oyl vy &5 o rogt gmteny. e tarms
nunber @imaBhéirsly, Welkdonp@dht | N thdidorar t “ooiidhed®, 15“complementary
agarose or polyacrylam de gel electrophoresis of a

sanpl e,pdyolidlentidel, bigomplsmentaryi mgolaic scidy| andp Gtoppigmiantiey nucleotide

band upon staining the gel. For certain purposes, . .

hi ghter 284801 3"OH ede&ﬁm‘%@ga@m erelg apy cqnsistrgiyiihejf use in the art.

ot her neth I b Dt Mibarei

herein, t hgsq't%“gr '“L'ep%ﬂ‘?r@é’ﬂ& d%gsée%n%{el'f%ﬁgﬁma sé#%?%memthat has
puri ty;beeh akepsitted iffor] SthemtafigiRAdaTcRiding] Bt neg limited to, nucleic acids,
definition. Purification of starting material or

nat ur allipidsQ caiplavdraigs tapd gpthere peateigme by gape gfreferred embodiments, a

magni t ud reterabl wo or . three orders. and opLe, ... ono o
or of or dTeaa e Prtiohy/ By Rrer 5ExR g Bors oo, PBkTes. 0%, oo,
expiees e, 704, FW, bR or 8b.5RF Hahk \WBlyPeptid® Wididcles lof @sample have a
may be expressed as "at least” a percent purity

rel at i aindeaimimpeacl srpuence. [rokkyme gireferraddesbqdibhehts, R\gubsfantially pure
both) or polypeptides. As a preferred enbodineng . the _. . __.
CDL64 JEMPRRIER RIS Smeg T 0T G0 %k O o0 A0 0B, 9%, 97%,
10% 2034y, 3004 06 5 WBigtidione 7@%%@9%95‘"@9.-% P%ﬁ(op/%&t)lde purity or
96% 96% 98% 99% 99.5% or 100% pure relative to

2005/ 0lHorgerdy iERBRa4 Oy 1H Mombdibohablbdd agibisown in the art, such as
pol ynucl eoti des or pol ypeptides. As a further & )

pr e%/ser r S3rO8R19H APIRSHfAmife gelqu?ci;rﬁalaqr%st plya sargple, followed by visualizing a

| . ; g Ot ; -
Doy e Sl B30 (U ke Bl B iger st
and 100%n ke aghievediby LSRG HPLO 0PEREN Héth&)s Wett Ikadvirvie thel ot.

het er ol ogous pol ynucl eoti des or pol ypepti des.
Addi t i onal IFyrthasyas tgedohergethe term "purnfied" does not require absolute purity;

rather, it is infended as a relative definition. Purification of starting material or natural
20  material to at least one order of magnitude, preferably iwo or three orders, and more
preferably four or five orders of magnitude Is expressly contemplated. Alternatively,
purification may be expressed as “at least” a percent purity relative fo heterologous
polynucleotides (DNA, RNA or both) or polypeptides. As a preferred embodiment, the
CD164 polynucleotides or polypeptides are at least; 10%, 20%, 30%, 40%, 50%, 60%,
25 70%, 80%, 90%, 95%, 96%, 96%, 98%, 99%, 29.5% or 100% pure relative to



5 pol ynucl eoti des or pol ypeptides may be expressed as

a percentage (as described above) relative to al

mat eri al s and conpounds other than the carrier

sQl utiaon. Each nunber, to the thousandth position
n&gﬁ%ﬂs@ﬂgﬁmd as I ndividual species of purity. P2004/051596
term"isolated" requires that the material be renoved
fromlts original environnent (e.g., the natura

environnment if it Is naturally occurring) For exanple,

a 10 naturally occurring pol ynucl eotide or

pol ypeptide present in a living afital is not

i sol ated, but the sane pol ynucl eotide or DNA or

pol ypepti de, separated fromsone or all of the

coexi sthetricleapus pplusiepides 198 palipaptides. dp st ferther jpgeferred embodiment the

i sol ated, Suc ol ynucl eqti de cqul d rt qf

vect or PRNEIPEI HRPoriER e ihestiPectcr it o gy number. o
be par tindfhofsanbtl FeSint bétReorPdifls ahd 4009 f.d. SR hbesh.498% pure) relative
that the vector or conposition is not part of its 15

nat ur alte e heterotigossnt polyfiheledtidesn Siprpalypeftiddenideitiorally, purity of the
speci fic ol igonucl eotide sequence that is

conpl erEHPUFSPIERS ar pelyRFBYdeR [EMEBE iwRrotsel AnR SeRREfARR &if described -
t 0 hybrdbgbeﬁ ‘?‘el%t‘ﬂlettg Gl 'i\?a[t&%ts an%u&lngagéﬁdgeotﬁ’e‘?qmgic?@gr solution. Each

primer serves as an Initiation polnt for n

pol y merruzdki, @iné foadayid GoSionDNAy B6 biiiRidas tdividiidl species of purity.
pol ynerase, or reverse 20 transcriptase. The terns .
"protein" dhe"tgral Vipriaed deequirast bpt the majsaslybre reradved from its original

aci ds wit hout e d to the length .of the pol r

Trus,  debtriect oG el Suotadn 1l il BrebiG. For oxampe, o
I ncioudetphily NbddurtiRG peighidtiotidd Br Qf)llyﬁﬁzlﬂﬁ@%ﬂisbﬁein d lig animal is not
term al so does not specify or exclude post-expression

modi f i dedidterh dubthe paihg poptucibetide GrdiN/erapgiipeptide, separated from some or

pol ypepti des that include 25 the cqval ent atﬁaqggﬁgﬁpmwwdede

of gl y YK theyFestristing matersls ingihadigtral shyemniae'aly
lipid \\Q,200 agjol‘zi%@ctéﬂ%ndfoﬁ&%? B Rte A6 p&{/[%éﬁ@e could be part of a

nyri stoyl ated groups an e l1ke are express

enconpasspasifion, tile stillebarisoltekd)ip aipdt itoke veoldrso compbsitthads not part of its
wi thin the definition are phosphoryl ated or

depHos prabi3 eayiwameRol ypepti des. Al so included w thin

the defini bj,on.ah e RRbYPEBidUes: WhbGhs CRB5RLRBoRAC sBuence that is

complementary to a target nucleotide sequence and used to hybridize to the target

nucleotide sequencs. A primer serves as an initiation point for nuclectide

polymerization catalyzed by DNA polymerase, RNA polymerase, or reverse
20 transcriptase.

The terms “profein” or “polypeptide” refer to a polymer of amino acids without
regard to the length of the polymer. Thus, peptides, oligopeptides, and profeins are
included within the definition of polypeptide. This term also does not specify or exclude
post-expression modifications of polypeptides. For example, polypeptides that include

25 the covalent attachment of glycosyl groups, acetyl groups, phosphate groups, lipid



nore anal ogs of an amno acid (including, for exanple,
non-naturally occurring amno 5 acids, am no acids

whi ch only occur naturally in an unrel ated bi ol ogi ca

system} nodi fied ami no acids from mammal i an syst ens

et WO ¥ epti des with substituted |inkages, BST/EP2004/051596
wel | as other nodifications known in the art, both

naturally occurring and non-naturally occurring. The

ternms "conprising”, "consisting of" and "consisting
essentially or are defined" 10 according to their

standard neani ng. A defined neani-Ag-set forth in the
MP.E. P. controls over a defined nmeaning In the art

and a defined neaning set forth in controlling

Feder al or@ipsc vtistesdated braups ondt thel ke are rexpressha phepmpessed by the term

RN WSROI SR —

may be ROUBER
i nst ant igeati Lo ;
poRipBhtlaB& Al nch.tlld%d%tqﬁ he H’efﬁlﬁig)_nggfléhﬁecﬂ?gétﬁhgg iwhiif contsin one or

"t
meani ng associ ated w each term
"treat imgré aaslogsefchnh i acid Gictudingt for @agkimhpié, SloAnaIEIIR occurring amino
conmpound_after the onset of clinical synptons. The
term" pﬁ“@&e ﬁfnf_r\qgacl%wug%dmwep@ﬁ ngtifally dn tgy unrelated biological system,
admi ni st erd c oun for h n 0 [ ni .
syt oraoteAchrfinf SERZ R0 MEinSifen SRR GRL BypbisPt §h substiuted

thi's | NivRdYes,0fs Wéll £ Shdt MhodiBhont Rndwn KAné SR Maturally occurring and
prevention of the di sease or one or nore synptons of

t he di seageturaiMoced®g. to any partial or substantia
prevention, attenyation, reduction, decrease

( i ] or .
di mi ni shi ng™ B [ROMBRYE omselg of; Andlfcomsisig cagataly gf are defined
di SQAS &aecdrbifg 16 tMBIr EthsaldTRbningd A HicRndd Re&PiY Stlto® in the MP.E.P.

this invention refers to any beneficial effect on
pr ogr essniosis ofer didefred éeahing intttle ag aad 4 edfinat m@aning set forth in controlling

reduction, decrease or 25 dimnishing of the )
pat hol JgPe8l Clritcrpirg fontts ever gHeaningrsetiogh sthe MAhEP. With this in

2005./ O%Z&QP{: gyng%g %é/ sgﬁsliigeql fo14 §nﬂ$otﬂeggl?§|§i§t8§§hec ingtggt application

herein, 1nc Ing Journal articles or a

publ i shedrder o ataghthd sisdame mdading 8dsobiged Wih ofdilterii.
application, |Issued U S or foreign patents or any
ot h&r r ef elBfde® “treating’cant Gaed hgreimtsarp b adnaisterng a compound after the

ref er enge MFLRd oipEkidi ng al | data,

The term “preventing” as used hereln refers to administering a compound before
the onset of clinical symptoms. |
The term “prevention” within the context of this invention refers not only to a
20 complete prevention of the disease or one or more symptoms of the disease, but aiso
to any partial or substantlal prevention, attenuation, reduction, decrease or diminishing
of the effect before or at early onset of disease.
The term “treatment” within the context of this invention refers to any beneficial
effect on progression of disease, including attenuation, reduction, decrease or

25  diminishing of the pathological development after onset of disease.



tables, figures and text presented in the cited
references. Additionally, the entire 5, contents
of .the references cited within the references cited

h [ I | so entirely |Incorporated by reference.
_R§%§F@W?E§?g known net hod steps, conventional netGgER2004/051596
steps, known nethods or conventional nethods is not
any way an adm ssion that any aspect, description or
enbodi nent of the present invention is disclosed,
taught or suggested in the relevant 10 art. The
invention will now be described b$1neans of the
foll owi ng Exanpl es, which should not be construed as
in any way limting the present invention. The
Exanpl es wh refereggqagcited) hpdels, ingwding ijatnatiagiglee or atpsieacts, published or

f ' I pti f th i.fi ' i

.Sgr fgf’;@&;@%ﬁ{b.gh'@r"% ngjat]%lt % P iﬁ% oh,(r: Iéset%jﬁqgﬁggrnflo%tgw patents or any
i nvent iofHar trbBlenfdsN & oft@Bly iftbrrRRidd bl ForkidA¥d REER, including all data,
within the skill of the art (including the contents

of t he takidsefigures andi texdprbeantidnih, the acdteld Irgferepckist WMdditichally, the entire
adapt for various application such specific

enbddi ﬁgﬂﬁlgt’s afuthenwiarensas) l?'éede‘k"ﬂ"érf’ teetsferencss ’citeéjn bprein are also entirely
Wi t hout,mgppgpdw Hége{eﬁﬁ%g;.t he general concept of the
n.

present 1nventl erefore, such adaptations and

nodi fi cat | ReBreateto KR Gethoti @tdhS, dohidhtithal MRINGBSSILHY kidvn methods
range of 20 equival ents of the disclosed enbodi nents,

based &hcewentaaalonethedsdndoanyay@e adgmissinerihatdany @sigol description or
It Is to be understood that the phraseaql o or .

Ler m nSTBOITHEL G Peseneqika S ArGEE aroR) eCiempiipdfp the rolevant
andignotgetof |im tation, such that the term nol ogy or
phraseol ogy of the present specification is to be

| nt er pr et edihdbipvertiion akKi nowslek dastited byimesns ghthe dfllowing Examples, which
t eachi n nd gui dance gresented her ei

conbi naRFEIGkER RISk DAY topiing B Bosors invapign, T ramples wil

skill irge,ttgg,eagpgciﬁég}i%ggé/ 011728 PCT/ EP2004/ 051596
-49 EXAMPLES Exanple 1: d oning, high throughput

expr essi onThafgegoingi ddscrdtiorobf tHe spmeia lerdodimbnte aVill so difilly reveal the
t helsHi Séért:eal}aq %ggx’re c?ffﬂ;cgie&tgaﬁon that others can, by applying knowledge within the skill of
the art (including the contents of the references cited herein), readily modify and/or adapt

for various appiication such specific embodiments, without undue experimentation, and

without departing from the general concept of the present invention. Therefore, such
adaptations and modifications are intended {0 be within the meaning an range of

20 equivalents of the disclosed embodiments, based on the teaching and guidance
presented herein, I is to be understood that the phraseology or terminology herein Is for

the purpose of description and not of limitation, such that the terminclogy or phraseclogy

of the present specification is to be interpreted by the skilled artisan in light of the

teachings and guidance presented herein, in combination with the knowledge of one of

25  ordinary skill in the art,



The cDNA sequence encoding the full extracellular
regi on of human CD164 (residues 1-163 of NCBI Acc.
No. NP 006007; SEQ ID NO 3) was subcloned to

N, expression plasmd using GatewayTM cl oni n
e\gﬁﬁgqsg’éf}ufl nvitrogen). This expression plasmniRCTEPZ04/051596
aI | ows the expression and the secretion of the nature
"formof 10 the extracellular region of human CD164
(140 am no acids) as a soluble fusion protein having
an hexa-histidine tag fused Its Cterm nus (146 am no
acids; sf-CD164; SEQ ID NO 2), -#en used for
affinity purification. The secretion is driven by the
natural CD164 signal sequence (residues 1-23 of NCBI
Acc. No. NP 006007; SEQ ID NGO 3). The manmalian cells
chosen for the high throughput E{%E i on were Human
15 Enbryoni ¢ Kidney 293 cells ggé ng the
Epstein-Barr virus Nuclear Antigen (HEK293-EBNA,
Invitrogen). The cells were maintai ned I n suspension
in Ex- cﬁmmlenﬁngmigh deongiiut expressien] atdomkification in mammalian
mai ntena ce rreq_{ JRH Bi osci ences). Sixteen to 20

hourd p BPW‘B ig-tagged: i URIH4 (t r ansfecti on day -1),

cells vver e t C

20 T225 f | ABES %@aé Ei‘*ﬁt é’u‘%ﬁ'ﬂé%‘%m %W'%ﬁdo& g‘xh”ma” cD164
nmodi f i eebsibagd &-133 reE NGBT) Ade. Rb2 NP(dosbd7;verdn 12 %4d:B8 was subcloned to
(fetal bovine serun) seeding nedi um (JRH Bi osci ences).

The nexdenemiyar exprasdacplagmid dasingOfattay ™M dnmﬁgachéchmﬂogy (Invitrogen).
t ook pl ace by using the Jet PEI TM r eagent

pl asm dr hispipspion pipsaid Qs the Prrressan %‘Sé'l'ﬁ ?qcﬁf%'R" ofjthe mature form of

jig 1(9f t]:,%‘l g,m%f: P%ioéﬁ?g ’Pl[lr%ﬁl? b%L??;F g gm%fdg) as a soluble fusion protein

co-trans ecte expr €SSi

G een 2avinhun heﬁd;!ﬁﬁidlngf’c@é sy &ﬁwrminw el4t ra&mﬁ:feﬁ.fﬁsi $HTD164; SEQ ID
m X was then added to t he 2xT225 fl asks WO 2005/ 011728
PCT/ EP2¥@A)0harvamd famifiiy purficatinn: € %ﬁcreymS(dsi%fcmfﬁe natural CD164

(one. oo BBLPERE IBALR0 2 o 3h b B NETREG 580 R
day 8 for Q‘Hé'rﬁdhﬂﬁéli&ﬁ'c&llseh’rﬂis&ﬂ?dr [TaN mbmwédgﬁeﬁtees@%asn were Human

due to GFP. On day 6 (harvest day), supernatants
(1003 )Enftyrpmic fidiney v&93f bellsk sxpressimgpthe| EpbteimBar virus Nuclear Antigen

centrif nd placed into a pot bearing a
5 uni ngg?g%iné%/\ irlx\!?tgc)gera]) P p g

The cells were maintained in suspension in Ex-cell VPRO serum-free medium

(seed sfock, maintenance medium, JRH Biosciences). Sixteen to 20 hours prior to
transfection (transfection day -1), celis were seeded (density of 2x10° cells/ ml) in 2x

20 T225 flasks, each containing 50 ml DMEM (Dulbecco’s modified Eagle’s medium) / F12
(1:1) with 2% FBS {fetal bovine serum) seeding medium (JRH Biosciences). The next

day (transfection day 0) the transfection took place by using the JetPEI™ reagent
(2w/pg plasmid; PolyPlus-transfection). For each flask, 113 pg of the sf-CD164
expression plasmid were co-transfected with 2.3 pg of a plasmid expressing Green

25  Fluoresgent Protein (GFP). The transfection mix was then added {o the 2xT225 flasks



The purification process was perfornmed starting from

100 and 500 M culture nediumsanples fromcells

expressing the C -term nal Hi s-tagged reconbi nant

protein. The sanples were diluted with one vol une

coVe 2301 ER8 A (50 MM NaH2PO4; 600 nM Nadl; 8.7 BGI/EP2004/051596
(wv) glycerol, pH 7.5 to final volunes of 200 and

1000 m, respectively. 10 The sanples were filtered

through a 0.22 gmsterile filter (MIlipore, 500 m

filter unit) and kept at 4C in sterile square nedi a

bottl e (Nal gene). The purificatiefiOwas perfornmed at 4C

on the VISION workstation (Applied Blosystens)

connected to an automati c sanpl e | oader (Labomatic).

The purdntijineybsterhat H7PO (2% HQR) e depmSosithativn efgesitive transfection was

5 Por cieRe gy et PRl b Sars AETCER Y A3 el evaluating
Wi th Nighd QiPedobndd diie 30 GFB) of}- 39 6 G(Hl\r)«esz Hah! Qethal¥itsq®omi) from the
I um ( Aner sham

filtration on a Sephadex G 25 ne

Phar nada )lasks ovenerpodldd Bnck cdrffrifaged. (476 0td)eantliplsed into a pot bearing a
chromat ography step the nmetal affinity colum :

(NI -T ol Wiyp Wgaier-r egenerat ed with 30 col urm vol unes of

EDTA 50l Ut b (IR0 M ERE ek “émdgﬁ‘r%d;]sg&@hg{ #Bmrdd) and 500 mi cuture

recharged w roug 5°co

vol unmesmétfiund safiffes MnMbsiO&xSabdiHg 1A C-aRaEHisMbddad tbombinant protein.
colum vol-unmes of buffer A, followed by 7 colum

vol unesThefsatygies sereBdiua with dteHZREE caBDBLfiet/ANGTIMM 8laiiRQ,; 600 mM

w | , i m | e, ) :
{1'nal 1 SRR 140 Qroaept AT 38 Foel olBore 10 P Japp . respectively.
A PNt RPIed WefIMileMdda4aLE o.TzJ%e,]uﬁ I Rl Mittipore, 500 mi filter unit)

transferred, by the Labomatic sanple 25 | oader, into a

200 M =mamphtat 400 siend sGuhs rrdambity (edgenged onto t he
Ni netal affinity WO 2005/011728 PCT/ EP2004/ 051596 -51
col um at a'Mel Biifieatipr wse payformedyah 4°G-@p the /130D wietkstation (Applied

sanpl e &.h har gi_n cedure S I ated, 5 ti . N
ooy S5 SR RS bR AU Rl o pncaton

buf f er plecedird |Wa§%ﬁr$&éd%$“§@£é&ﬁl&ﬂé%téﬁ§?ﬁ1e&ﬁ aﬁHlfyf&ﬁ'onQaltography on a

containing 20 nMim dazole. During this wash, |oosely
at t c hdtdresozdt MG (hnplied Blosysiemsheoluner ehacdedtvéth hiflonsh@.6 x 50 mm, 0.83

0ot Ul s 55 S P b R 258 et Bmrstam ppamace
column (1,0 x 10 cm).

For the first chromatography step the metal affinity column (Ni-column) was

regenerated with 30 column volumes of EDTA solution (100 mM EDTA; 1 M NaCl; pH

20  8.0), recharged with Ni ions through washing with 16 column volumes of a 100 mM

NiSQ, solution, washed with 10 column volumes of buffer A, followed by 7 column

volumes of buffer B {50 mM NaH;PQ,; 600 mM NaCl; 8.7 % (w/v) glycerol, 400 mM;

imidazole, pH 7.5), and finally equilibrated with 15 column volumes of buffer A

containing 15 mM Imidazole. The sample was transferred, by the Labomatic sample

25  loader, into a 200 ml sample loop and subsequently charged onto the Ni metal affinity



vol unmes of buffer B at a flowrate of 2 mlImn, and

the eluted protein was collected in a 1.6 m

fraction. For the second chromat ography step, the

S 5 gel-filtration colum was regener
We\gﬁa@g;mf%g buf fer D (1.137 M NaQl ; 2.7 m\/IgKCI ﬁgl’z"““’“m%
nmM KH2PO4; 8 7.0 mM Na2HPO4; pH 7.2), and

subsequently equilibrated with 4 colum vol unes of

buffer C (137 MM NaCl; 2.7 MM KCl; 1.5 mM KH2PO4; 8 nmM
Na2HPO4; 20 % (w v) gI ycerol ; pH 7.4). The peak

fraction eluted fromthe Ni -coI urm!was aut omatically,

through the integrated sanple |oader on the VI SION,
| oaded onto the Sephadex G 25 colum and the protei

was el LFeipngt Fﬂomﬁt? g 10cmigpin.for Fh&v‘\llop%pésamplezthﬁpipqwlﬂg procedure was

The de v
fract | QNG Frae, e iR Fades s Rarcofin] yjimes of buter A,
st eri | dollod@ thyi FBUGRIMnOVbIrhdst SFbuffdd A bo@iitg 20 aN Ghidétb. During this

frozen and stored at --80C. An aliquot of the sanple
was anatf3piedpasply StigcimaGEortamingting, poRREEVYE| slutRdvefxrepgolumn. The

Coomass| stern_bl ot

ant i’bo f‘gog"_‘bﬁ k) qgﬁgggs?r\é\%m Was %@Iy eél;&n?%?rﬁ@dmo%?mmn with 10 column
| ncubatyolignds 3pbaePAGER B8l rdélofz Aiyhin?ndAflo GRRERRHIEwas callected in a
bl ue R250 staining solution (30 % nmethanol, 10 %

aceti ¢ s@miifaction.r oom tenperature for 1 hour. The geI
was subsequently destai ned in 20 % net hanol ,

7
acetic aci d Fghtheisesqd OB%WH sigRsthe IS@B‘?adgﬁ@ :E%get-f iltration column
prot ei rh&ﬁ-@g&e&ite%%r}ryz & ok 10{3735‘& ¢ SE&hid 'ﬁ?fﬁoit mM KH,PO; 8

the proteins were e ectrotran rre mt he

gel 10 t anl Nu.HPOE pHi7Ud)0sR SiBsEyLety edlilin?Xed With f @bluthnVElunes of buffer
at 4C. The nenbrane was bl ocked 25 with 5 % mlk
powder G K33 NaClk 2718 K 1\6(‘,‘!“ KﬂzPP4WnktNazFﬂ°03' M6 (wiv) glycerol;

P BRSO g, e o
t enper ahibgrated 306 t‘éU&‘él&ﬂMEﬁ\b'WSIONn fdbed &lo WelddpRadex G-25 column and
m xture of 2 rabBi t polyclonal anti-H s antibodies

(G 18 drriptataiibwas gluizd opfithl buifac & at Sdievaraigrai 2) mvrninQTfBa ggsaited sample
m |k povvder In buffer E overnight at 4C Aft

f ur Pher*af REVPeE IR 854 Tbiedien-r Sﬁﬁa{-‘fé’ﬁa‘@saﬂ*ﬂfﬂ% thrygh & 0.2 pm sterll

?ﬁgﬁr Ia%u etgﬁl Sld(Mgwlﬁstg béﬁ@g%d Efﬁgeé: %’F}Cji(ﬁérg '5‘ nﬂO"CaRIQ aliquct of the
anti-r &bipte was analyzed on SDS-PAGE (412 % NuPAGE gei Novex) by Coomassie
staining and Western blot with anti-His antibodies.

Coomassie staining was performed by Incubating the NUPAGE gelin a 0.1 %
20 | Coomassie blue R250 staining solution (30 % methanol, 10 % acetic acid} at room
temperature for 1 hour. The gel was subsequently destained in 20 % methanol, 7.5 %

acetic acid until the background was clear and the protein bands clearly visible.
For the Western blot, the profeins were elecirotransferred from the NUPAGE gel

to a nitrocellulose membrane at 280 mA for 1 hour at 4°C. The membrane was blocked

25 with 5 % milk powder in buffer E (137 miM NaCl; 2.7 mM KCI; 1.5 mM KH:PO,; 8 mM



anti body (DAKO, HRP 0399) diluted 1/3000 in buffer E
containing 2.5 % ml|k powder for 2 hours at room
tenperature. After washing with buffer E (3 x 10

mputes), the menbrane was devel oped with the ECL kit
(@FQ%&H"’%N macia) for | nin. The menbrane waBCT/EP2004/051596

subsequently exposed to a Hyperfilm (Amersham

Pharmacia), the film 10 devel oped and the western

bl ot I mage visually anal yzed. The protein

concentration in the sanples was determ ned using the

BCA protein assay kit (Pierce) wbEh bovi ne serum

al bumi n as standard. Exanple 2: effect of sf-CD164 on

cyt oki ne rel ease neasured by cell-based 15 assays The

f ol | owi NegHP@: Wi 1 Yoohwseh 20 ik &4 fast hgus abnsam femperhiure, and subsequently

effects of sf-CD164 on cytokine secreti I nduced hy
ConcandEPRES 1 ch e £€ 5Bt Sosip “niefe aRfges sElig and Has.
array (ﬁ@)mlaega%ﬁ;y?gn‘i’e( _CMZ) v 2.8 BNmllic pJN%‘r% bisfher & ovehiight at 4°C. After
and |1L-10." The follow ng equi pnments and software were
used: ZGrthedB hoat incutiatenodtirbei tepipataturgtioé membame kds washed with buffer

(Labsysten). G aph Pad Software (Prism Excel .
sof tdwarfe (:( M 1 G+ pyd tl'pqnolﬂpl@ﬂeg nithe secondary HRP-conjugated anti-rabbit

(Becton: Iy cki ) Sg 1al VSi f °§ . qg%o ik powd
For - cot il (RR8] e gren e 31aBek bR emek 2 g mik powder
| ncubatsgy 2 hehrs e Irbork Wrpérfure. A vdshiig vithRiuget EQS xT{eminutes), the
following materials and reagents were used: 5 Buffy
coat DIVEENDréugs B@@)developed with the ECL kit (Amersham Pharmacia) for 1 min. The
membrane was subsequently exposed to a Hyperfilm (Amersham Pharmagcia), the film
10 developed and the western blot image visually analyzed.

The protein concentration in the samples was determined using the BCA

protein assay kit (Plerce) with bovine serum albumin as standard.

Example 2: effect of sf-CD164 on cytokine release measured by cell-based
15 assays
The following in vitro cell-hased assays measure the effects of sf-CD164 on
cytokine secretion induced by Concanavalin A (Con A) as measured by a cytokine
bead array (CBA) assay for i1.-2, IFN-y, TNF-q, iL-5, IL-4 and IL-10.
The following equipments and software were used:
20 « 96 well microtiter plate photometer EX (Labsystem).
¢ Graph Pad Software (Prism)
» Excel software (Microscft)
s Flow cytometer {Becton-Dickinson)
+ CBA Analysis software

25 » Hood for cell culture



Human serum type AB ( SI GVA) L-d utam ne (G BCO
Penicillin-Streptonycin (ABCO 10 Ficoll
(PHARMACIA) 96 well mcrotiter plate for cell culture
( TAR Concanavalin A (SIGVA) Human Thl/ Th2
QI%I%@H@IE%% Kit (Becton-Dickinson) PBS (G BCGCHEP2004/051596
Fal con 50 m sterile tubes (Becton-D ckinson) Bovi ne
Serum Al bum n (BSA;, SIGW) dycerol (MERCK) +
Dl met hyl Sul foxide (DVBO, SIGVA) 96 well microtiter
pl ate conical bottom (NUNC) 20 aut oMACSTM Separ at or
and MACS cell isolation kit (MIté&hyl Biotec) The
cells were isolated for cell-based assays as fol |l ows.
Hurman peri pheral bl ood nononucl ear cells (PBMC) were
| sol at ed f rolcHimenforgstheultug | uted with DVEM 25 ml  of
di | uted bl oog v¥a§'s‘I thereafter slowy added onto a 15 ni
| ayer of F"coPT™f#®a 50 i Fal con tube, and tubes were
centrifugeg (—,,i%g%g rpm 20 25 mnutes, at Room
Tenperature wthout brake). The interphase (ring) was
then WO 20 THe folifwikg Materid® aMCbhfdnBO0é 05596 54
collected and the cells were washed with 25 nl of DVEM
fol I'owed by Buftkgeetifuge step (1200 rpm 5 min). This
procedure was, I a three tinmes. A buffy coat gave
ETEC:N

appr oxi mat &l total cells. Sub-popul ations

of | eukocyLeﬁu&gn %%k)@ﬁ‘g’&?’gf@'éﬁ” Monocyt es) were

prepared from ng to the Isolation kit
manuf act ur er | BudtasineyeBoy) (MACS;, M Itenyl Biotec).
PBMC were isolated frombuffy coats as descri bed
above. Care RepjciliaSgaptooydmBeOR

10 « Ficoll (PHARMACIA)
« 96 well microtiter plate for celf culture (COSTAR)
¢ Concanavalin A (SIGMA)
* Human Th1/Th2 Cytokine CBA Kit (Becton-Dickinson)
*« PBS (GIBCO)
15 ¢ Falcon 50 ml sterile tubes (Becton-Dickinson)
» Bovine Serum Albumin (BSA; SIGMA)
» Glycerol (MERCK)
« Dimethyl Sulfoxide (DMSO; SIGMA)
+ 96 well microtiter plate conical botiom (NUNC)

20

autoMACS™ Separator and MACS cell isolation kit (Miltenyl Biotec)

The cells were isolated for cell-based assays as follows.

Human peripheral blood meononuclear cells (PBMC) were isolated from buffy coat
diluted with DMEM. 25 ml of diluted blood was thereafter slowly added onto a 15 ml
layer of Flcoll in a 50 ml Falcon tube, and {ubes were cenfrifuged (2000 rpm, 20

25 minutes, at Room Temperature without brake). The interphase (ring) was then



singl e-cell suspension. For preparation of CD4+ T

cells, the CD4+ T Cell Isolation wit Il was used

(cat al ogue nunber 130-091-155, MItenyl Blotec). PBMC

were counted, <centrifuged for 10 m nutes and

r YQJBOAHEY i n col d PBS buffer (phosphate buff SPEHER204/051596
saline pH 7.2, supplenmented with 0.5% BSA, and 2mM

EDTA) at a concentration of 2.5 x 108 cells per m

(40 pl of buffer per 107 cells). 10 pl of Biotin

Anti body Cocktail (supplied with the kit) per 107

total cells was added. The suspenston was m xed wel |

and I ncubated at 4-8 C for 10 mnutes. 30 pi of buffer

was added per 107 cells followed by 20 | of

Ant i - Bi @tiedtedMndrtinBesdisl sreparashed witro2éinl GdINEM follnged by a centrifuge step
suspension was m xed wel |l 15 and incubated for an

addi ti &0 5. Aide ShigPracegure, wes Eepealpf Shige rtinafa SnRify coat gave

Wi th x the | abeling vol une and
centr|f%%kﬁﬁﬁg%éﬁgggngg%gfégn1nutes The super nat ant
was renpveguspopligions B BKbcHBE (TCEIS, B ballsSMERMEEwaip prepared from

to 108 cell's in 500 I of buffer. Magnetic separation
was TarfBNe aegerding totihedpolation dvnesuirtsepa ingretion (MAES; Miltenyl Biotec).

aut o or . wa ed, a nmed_accor

tot he% Sl olapt £08 bufly R e S?T@’eg?h Ve, g wes Ut 10 enstro
cont ai Njiyb-de Sy C@%@ﬁ JFoRbreYarkfRG B4 ¢ dofis, WRSCIM+2E 86N I1solation Kt i
in the aut oMACSTM Separator and the program "depl ete"

was ChoaaBnUSe'tHh@aiabgm inubérr $30E090+1 55 \\ditecy | Bietet)ecﬂ’BMC were counted,
(outlet port "negl"). This fraction represents

enri che®nefygead forclQ|mmigutes g FessUsRRIIIPS dcolq ﬁ'@sﬁ’b@?’t@wphate buffered
fra [ I

oft . JHhiER 7.9 BRGHAELY Wb SRR o b EoPel  ponconiraton of 2.5
I abel ed.c MOcciDddr Il QA0 LB of Biterd Per @NEBIE) A0S @pmdad-AﬁﬁHody Cocktail
the cell-based assays were the follow ng: WO
2005/ 01(8728edP@T FERAIGDIA0B] 588 celibwas adpdOTiB: susbensionedds mixed well

96- we pl at 100 VI final 2 5
I5n ng/ m an3ﬁncyh%sﬁ1§tt%€ & fordd, Elgwg\gg:fq [:l.l Hf w%tﬁﬁ%gfdeg pgrr810 cells followed

hours f Qg Xﬁ%? Aﬁt?— g%ﬁ,b MTJ,J‘?BQ%S% L% o‘iﬂ% I, fng guépgn&?nc\bas mixed well

wel | m were
di | g edanldrlnm Hr W%&&HTB&@! &Hmeélﬁﬁ)d—a GoutradcaR wekdowashed with
Penicillin-Streptonycin.

buffer by adding 10-20x the labeling volume and centrifuged at 300xg for 10 minutes.
The supernatant was removed completely and the cells re-suspended up to 10° cells in
500 ! of buffer. Magnetic separation was carried out with an autoMACS™ Separator.
The autoMACS™ Separator was prepared and primed according to the manufacturer's

20  instructions. The tube containing the magnetically labeled cells was placed in the
autoMACS™ Separator and the program “deplete” was chosen. The negative fraction
was collected (outlet port “neg1”). This fraction represents the enriched CD4+ T celis.
Where required, the positive fraction was subsequently collected (outlet port “pos1”).
This fraction represents the magnetically fabeled non-CD4+ T cells.

25 The conditions appied for the cell-based assays were the following:



10 pl of the solution containing sf-CDl64 that wwas
diluted in PBS +20% d ycerol (the final dilution of
the proteins is 1/10); 10 pl ConA 10 After 48 hours,
cell supernatants were coll ected and human cyt oki nes
we¥@ 200304528 ed by Hunman Thl/ Th2 Cyt oki ne CBA Ki t PCT/EP2004/051596
(Becton- Di cki nson). The m xed Human Thl1l/ Th2 Capture
Beads suspension were prepared by vigorously
vortexing for a few seconds before mxing with the
sanples frommcrowel| plate. For each assay to be
anal ysed, 10 pl aliquot of each c&pture bead were
added i5 Into a single tube labelled "ni xed capture
beads". The Bead m xture was thoroughly vortexed. The
super nat ant s 19&p® @Ilslmlleid 9¢-welllplates irt@otuhﬁral\isl%ﬂﬁ glycerol.

Di [ uent (20p ,f er natants + 60pl of Assay
Diluent). Th “gm‘rﬁfts Hi'tFQﬂnlcEﬂ’fc%a"f%FPWed bef or e

transferringssaspt &5 & 96 vells mcrotiter plate
coni cal bottom (Nunceédﬂ'ﬁ% human Thl/ Th2 Cytoki ne CBA

Assay was (T tels et ypaasiiinrgctblglbyohiihdie 20 di |l uted
supernatants Into a 96 vf\i/el Is mcrotiter plate conical
bot tlom ( Nunc§9 Perid1255f 14" isells/mhiviese) difdgst in RMEM 48.8% Jdyrean Serum +1%

added fol |l OV\E% m?ﬁgg % mcﬁ)lp%rgp{%ngge Human Thl/ Th2

PE Detection agent . then I ncubat ed

for 3 hours a6 yRbr MRCkaREH 86/ERMAINS 'SRED16Y ﬁ%@t«wﬁ§ﬁfﬂ§t€ﬁ% PBS +20%
to light foll ovved by centrifugation at 1500rpmfor 5

m nut es. TheGlyserple(maTna!rdluﬂmsf thervtage iefilID)y

di scarded. In_a subsequent step, 200pl of wash buffer

25 were tw c&® W3-t o each wel |, centrifuged at

1500rpm for 5 minutes and super natant WO 2005/ 011728
PCTI°EP2004/8%14® dourse cllasurematapisgvaeapliaeied £g6 fumagfoytokines were

wash b%%@grﬁ%gﬁu&gs&ﬁﬁﬁféﬁﬁ&%%k Rie GAELY ?dmsor%

resuspen wer e

anal ysed omha& rﬁikéﬁlvl—ﬁjlvﬁaﬁn‘ﬁ't'lﬂ'hz &Bﬁuredebﬁisv\eu@eﬂéw M%i prepared by
using the CBA Application Software, Activity Base and

M cr os dfaerougly eeﬂewfpmfey SeEOMRischaidre winmwittothe GBNBISs fam microwell

29K, Uk SERER S TR T SE e e 5o e

TNFsa, idte B dingid #ub@ Tadehedmitde- GpRifdlbeads”. The Bead mixture was thoroughly

vortexed. The supernatants were dilufed (1:4) using the Assay Diluent (20 of

supernatants + 60ul of Assay Diluent). The sample dilution was then mixed before
transferring sarples into a 96 wells microtiter plate conical bottom (Nunc).

The human Th1/Th2 Cytokine CBA Assay was performed by adding 50pl of the

20 diluted supernatants into a 96 wells microfiter plate conical bottom (Nunc). 50l of the

mixed capture beads were added followed by 50pl addition of the Human Th1/Th2 PE

Detection Reagent. The plate was then incubated for 3 hours at RT and protected from

direct exposure to light followed by centrifugation at 1500rpm for 5 minutes. The

supernatant was then carefully discarded. In a subsequent step, 200u of wash buffer

25  were twice added to each well, centrifuged at 1500rpm far 5 minutes and supernatant



I L-10. The rel ease of these cytoki nes was

significantly dimnished and in a dose dependent

manner by sf-CD164 In both cell-based assays (1 C50 are
summarized in Table lil). Two exenplary

dd¥@2e088ed%ent curves are shown for |L-2 and TNPRGI/ER?P04/051596
10 both human PBMC and |Isolated CD4+ T cells in

figures 2 and 3, respectively. Exanple 3: effect of

sf-CD164 admi nistration on cytokine rel ease neasured

In the LPS induced TNF-a rel ease ani mal nodel The

nodel of |ipopol ysaccharl de' (LPS)s86nduced TNF-a

release in mce was set 15 up accordi ng the patent

W98/ 38179: LPS (0111:B4; SIGWA) was injected (0.3

g/ kg, dapefllyi disc@Bidd HaB0 N of ovasithaufbre srefdi thereaftérr adved)to each well to
Ninety mnutes | ater bl ood was sanpled and pl asna

T3 JERISERSI® PRt Peliti Tig SATTPIEE e TRl RES on & flow oytometer. The
Sf - CD1
" oot o' & FFE G GE LaCAuSlybl S, R0 s Microson

dexanmetexasiaopwat. 0. 1 ng/ kg, Sc) 15 mnutes prior to
LPS adm ni stration. 20 Dexamet hasone, the

anti% i nfl aFFhﬁteﬁ?ﬁjﬁ of ghpB1fAddoruedelingsrejsgss fromeupGntREMC cells (mixture)
f | nhi bi f ed. | PS-

® o oas e Jroiber P gl aisp greesiyBd ko iy Syioiss: T F-p A2 14, 1L and
0.

588, OB UG T ST o

wer e Cajepdident Mahidnibpist-CHNGG i tatH célbalded ARRRS(ICE@ 2@ summarized in
significant statistically. 25 WO 2005/011728
PCT. / EPZ@Q'@/ 1)3 fweexemlawmdepende@fwe@s agf skpundpr B« and TNF-a for

ad t i on &# g]mﬁ‘gatgcf?B%T %—ggﬂsﬁ;{. ﬁ%ﬁg anrcrje3a respec%\lely

adm n| stratl on on inmmune cells recruitnment was first

tested using the thyoglicollate-induced | eukocyte

per i t orfxamplec8r efféatrfitsf-8D364/ adrhinistratiob on &ytdkise melease measured in
(strain C3H, 8 week old, n=6; Elevage Janvier, France)

wer e m]'%!:?%wd%PMNEﬁ@mmawaUso ®.1 and 0.3 ny/ kg,

O O s OB sk oy g e vas o
i P; 155! GYPIcHRing tHeCSi&Rl W098/38179. LPS (0111:B4; SIGMA) was injected (0.3
mglky, I.p.) in C3H/HeN mice (Charles River, France). Ninety minutes later blood was

sampled and plasma TNF-o was determined using an ELISA kit (R&D). Sf-CD164 and
dexamethasone were diluted in PBS and injected (Sf-CD164 at 0.03, 0.1 and 0.3

mgfkg, iv; or dexamethasone at 0.1 mg/kg, sc) 15 minutes prior to LPS administration.

20 Dexamethasone, the anti-inflammatory compound used as positive control
significantly (p < 0.001) inhibited LPS-induced TNF-c release by 72%. Sf-CD164, at

0.3 mg/kg, significantly (p < 0.01) inhibited LPS-induced TNF-a release by 38% (figure

4). The lower doses of 0.03 and 0.1 mg/kg were capable to inhibit TNF-o but In a

manner less slgnificant statistically,

25



15 m nutes after adm nistrati on of the test nol ecul es.
A second adm nistration of the test nol ecul es was
done 24 hours l|ater. Forty-eight hours after the

challeng1é with 10 thioglycoliate, the animals were
sa¥Pi2PISBAH28nd the | avage of the peritoneal cavi PGTARBA04/051596

.conducted using 2 x 5 mM PBS-1 nM EDTA (+4C). After
centrifugation (10 min at 3000 rpm, the pellet was
resuspended In I m PBS. The peritoneal cells were

counted using a Beckman/ Couiter counter.

Dexanet hasone i nhibited significadtty (p <O 001) the

recrui tment of macrophages 15 by 69% This effect was

on a dose dependent manner. Sf-CD164 (0.03, 0.1 and

0.3 nuftagirlsidyneffect afit 4RCO16H| dsimiaigtration on immune cells recruitment

t hi ogl wagddimdEinl tived Wnshl RiFakisoneal recruit nent of

e DN B g A3 648 i et ot

34% 1 esRRfglthe/BloQicAHBE-iMRdsd I0RRLIS pBRbndaPiREAliment assay (figure 5).
recruitnment (by %% 9% and 23% respectively). 20

Si m4 ar r eJbktngcavsirain Gi3Ha B medk P, n*m EL@@& pahyize dFrance) were injected
per i toneal recruitnent of neutro i s and Is)é%hoc t

(11 gur ) SFCR{EH L35 S S eplen P PG RSRE P o) duted in
Wass P
40 1 e sttt ibai B ThhohHhgte (FebAg g BESKMA) wes nected

si gni f i Badinutes ditahadmibisichtibSF the dest etbiqaeles.t HBedInd administration of the
recrui tment of neutrophiis by 9% 35% (p < 0.001) 25
and 43%@@*@'@0\@8 denesfrb beyry dater. Fogty-piglal Rowre allRs Jas challenge with

act v a?@%gl? nolllz-xI C%Q:algé-naLsrw%g 58 oh and <’c|:1§ a(ry%éet gﬁge E%‘E rteal cavity was
< 0. Oo%ﬂdmmﬁwﬂém%gﬁﬂmwﬂﬁgﬂﬂ& ceRBifugation (10 min at 3000

respectively. Dexanethasone (0.1 significantly
(p <0. 0Bm). thenpellbi wasdesuspended by ‘Uint PRS tThe fpedion¢al eglle ere counted using

| ynphoc ée : . effect of sf-C0164 In a
cel | - ba% %"%Q@aﬁ%@ ®f312-specific antigen 5
processi Ng RRSMBHERRE Inflbli sigraARB X0 08§ tﬂ@?é%}uﬂﬂﬁlq of Riacrophages
test the effect of sf-CD164 on thé proliferation of
nmyels n HysgH%. Thisobfeichwid\BPh-depe dedendent mamhers SF-G0U8E(®.03y 0.1 and 0.3
nyel i n baS|c protein peptide
kg) significantly inhiblied thioglycollate-induced peritoneal recruitment of
macrophages by 5%, 26% (p < 0.05) and 43% (p < 0.001), respectively, as well as
lymphocytes (by 14%, 18% and 34% respectively) and neutrophils peritoneal
recruitment (by 3%, 9% and 23% respactively).
20 Similar results were obtained in the LPS-induced peritoneal recruitment of
neutrophils and lymphocytes (figure 5).
The same administration profocol described above was used with LPS (0111:B4,
Sigma; 0.9 mglkg, 40 mikg,ip). SACD164 (0.03, 0.1 and 0.3 mg/kg) signiﬁcantly'
inhibited LPS$-Induced peritoneal recruitment of neutrophils by 9%, 35% (p < 0.001)
25  and 43% (p < 0.001), respectively. At the same doses it also significantly inhiblted the

recruitment of activated lymphocytes by 8%, 26% (p < 0.05) and 47% (p < 0.001),



Act-11 (MBP(Acl-11)). It has been shown that

epi cut aneous i mmuni zation (ECl) with the

i mmunodom nant peptide of nyelin basic protein (MP),

Act-11, protects mice that 10 are transgenic for an
ACWDMQ%‘Eé@ﬁfl c T cell receptor against both t hePCI/EP2004/051596

i nduced and spontaneous forns of experinental

al l ergic encephal onyelitis (EAE). Spleens from B10. PL

and MBP transgenic mce were harvested and honogeni zed

to obtain single cell suspensions. After erythrocyte

lysis wwth the Gay's sol ution, 1%8splenocytes were
resuspended in PBS, washed and counted. After the

i sol ation procedures, cellular viability was nore than

90% by respgotivelh| Dexathpthasenec (Ut | rog/ko)T signiBd«DiPL(pas0.0gBninhibited the
presenting ceIIs(&APCS& were then irradiated with 25

Gy of GEUHPEichstuwed YrPiRAEht s), washed and

resuspended in conplete mediumat 1.9*106 cells/m.

The responder cell popul ation was adjusted at 3.8*106

cel | s/ nExdnipi€ GIRBECI2EF-CPRs Lia S6lPbastld &36{ feCMBP-specific antigen
suspensi on per well was mxed in 96 well plates. The

ant | genProgeasingnd praaerdatian. 4 vol ums of 20pl: 10pg/ n

f MBP
oo 1 adoqdh asshe b HotPiord o doed s ekt Sk g Gh proiferation of
irrel evlﬁ%hn M%ELG ﬁ#&&lh\/(ﬁ@l:’?l%fﬂgq & ﬁﬁtﬁkéd’ SJ{ Yr)yellnTB&lc protem peptide

proteins or small nolecules were added in a vol une

20pl anketttefMBRischat)ed hat baﬁ'(hﬂmnahhmﬁwfaﬁec&d |mmunlzatlon (ECI) with
atmosphere with 5% C02. After 3 25 days of cu

ei t her PREMEYINIPRIERAIHERIRAT é‘yﬁ'é{'rt%f’é&l’é‘&e'arﬁ'}ﬂ‘-”ﬂ’ é@zébl Pgtects mice that

i 801(9 Ud} tolané;[@n?cogﬁlagjﬁuﬁ FQ'{GEP%QQQ‘%E%?%%—FQ %oth the induced and

testing for cytokine production or

t hym di spentapsowadslad obehetneniil allerfio enodpadbmasmié; {EAEY.

I ncorporation after 14-16 hours of additional

I ncubation. Sf-CD164 (50g/m) significantly inhibited

fAI(;]te 22_ L eg&%}ol OE 1({3 I]E’Lea%cf M%E%%hggle%%o-rre'cﬁel(\)ul&?e har\peqs eal%d l?:}.{Jmc:geniz.c-,d to

CD164 rﬂlﬁ'ﬁ é?ﬁi;le Q:emsﬁfsbgnsloﬂs t Rferl bRAIrGETR I)@fs mﬂh tthe| ay’s solution,
sclerosis. Exanple 6: effect of sf-CDl64

adnihi stpteapeides were sasuspeinded in PB8elvassled Bod pduntedt | i ver
P gpiatnlhit@?ef @é%l@t{%ﬁiﬁégﬁ&r%%%ﬁ%l %19 R SI']c.st)ret an%ﬁ’d Igyr t(r)ypan blue dye
exclusion, The B10.PL antigen presenting cells (APCs) were then irradiated with 25 Gy
of g-irradiation (stimulants), washed and resuspended in complete medium at 1.9*106
cells/ml. The responder cell population was adjusted at 3.8*106 celis/m! in complete
20 medium. 80l of each cell suspension per well was mixed in 95 well plates. The antigen
was then added’in a volume of 20pl: 10ug/ml of MBP murine or 1pg/ml of Ac 1-11 MBP
peptidé per well (adequate negative controls are BSA, MSA and an irrelevant MBP-
derived peptide respectively). The proieins or small molecules were added in a volume
of 20pl and then incubated at 37°C in a humidified atmosphere with 5% CO2. After 3

25  days of culture, either the supernatants were harvested and freezed at —80 °C uniil



by ConA-stinul ated human peri pheral bl ood nononucl ear

cells (PBMO). Since cytokines play a crucial role in

T cell induced ConA I nduced liver hepatitis (Seino et

al . 2001, Annals of surgery 234, 681; Kusters S,

Ga¥Pr288Y e8] ogy 111(2):462-71, 1996; Toyonaga BET/EP2004/051596
1994, PNAS 91, 614-618), we tested sf-CD164 in this

nodel . 15 Fermal e C57/BL6 m ce (8 weeks of age; |FFA

CREDO) were used. In general, 7 aninals per

experinmental group are used. Mce were maintained In
standard conditions under a 12-haat |ight-dark cycle,
provided irradi ated food and water ad |ibitum

Concanavailin A (ConA; Sigma ref.Cr7275) was injected

at  18nubdtpg ot @dinb|ppfctichadiPiEs oFE-Ethiraléme vals abid8d and counted for
and 8 hours post injection. Sf-CD164 was injected 30

20 mi nuedeadjutydnasrnomiion eftgrdd+16 baurs Phadditional insubatien] s

et | Lot TS TS e sost o
I ' f L i I
ot Sl o W T A ], A 1Rt o o

wer es Magsfil iR thetrdafierkt BEmUilitlé ddiktodiBA assay 1.5 hours
after ConA Injection. Transam nase bl ood paraneters

were determ ned using the COBAS instrunent 25
(Hitachi). WD 2005/011728 PCT/ EP2004/ 051596 -60 The
experiment shows that sf-CD164 (1 ngl kg) protects from

liver |gjdiye is'nes uﬁ@%ﬁ:dﬁ@ﬂ%&ﬁﬁrﬂgmﬂ él#‘%%%%gﬁl?odei of fulminant

hepatitis after cut aneous very of s
si nce ilivedRegatitises rel evant paraneters such as
transam nases | evels (ALAlI), |FN and | L-6 cytokine

levd s (fi G194 proteihasdepe slaawn IR vikp Aerinpio apceet @heertain cytokines
be due to .o reased |E - S
Dt for it Cck‘f?{}%‘% iRy B8 BRREY pbiliol Hd  mdboh B! Yotle (PBMO). Since

damage @tdk@es PlRR4 chudizefld iAIT. celf HdueAPOFHAEINdURBA liver hepatitis (Seino et al.
TNF- al pha anti bodi es confer protection against .
di sease200Sehnglscal sufgern2@] 68 ifvaless B Gastogaiprplopp411(2):462-71, 1996;

C81) 2SSt B bbb 57 B P I i B

2?8@5 '5t2'5§ ] Seﬂxalfg&!ﬁ%&%i% Predis Rhge; 4093 CcREDDYWERAISAENIN general, 7
’ animals |.oer experimental group are used. Mice were maintained in standard conditions

under a 12-hour light-dark cycle, provided irradiated food and water ad libiturmn.
Concanavallin A (ConA; Sigma ref.C72756) was injected at 18mg/kg iv and blood
samples were faken at 1.30 and 8 hours post-injection. Sf-CD1684 was injected 30
20 minutes before ConA injection. Positive controls were injected with Dexamethasone
(0.1 mg/kg), and negative control were injected with PBS-BSA 1.8% glycerol. At the
fime of sagcrifice, blood was taken from the heart. IL-6 and IFN-gamma cyiokine levels
were measured using the TH1/TH2 CBA assay 1.5 hours after ConA injection.

Transaminase blood parameters were determined using the COBAS Insirument

25  (Hitachi).



WO 2005/011728 -61 TABLE 1 PCT/ EP2004/ 051596 Am no.
Synonynous G oupMore Preferred Synonynous G oups Acid

SerG Ala, Ser, Thr, ProThr, Ser Arsn, L s, Gn, A,

H sAr Lys , His LouPhe, lie, Val, Leu, Metlle Val,

LSHO 205001528 @ , Ala, Ser, Thr, ProPro ThrG , APGI/EP2004/051596
Ser, Thr, ProThr, Ser Alal Thr, Pro, Ala, Serd , Ala

Val et, Phe, lie, Leu, Val Met, lie, Val, Lou dya, Thr,

Pro, Ser dy3@ , Ala liehe, lie, Val, Leu Metlle Val,

Lau, Met PheT!R, Phe, TT r, Phe TPhe, Tyr Phe, Tyr

CysSer, Thr, CysC YS Hissn, Lys, -@&@n AHSsSA , L s,

Hs Gndu, Asn, Asp, G nAsn, Gn Asnlu, Asn, Asp,

OnAsn, G n Lyssn, Lys, Gn, Arg, H sAr , Lys, His

Aspl u Asn, Ths pxpe@merisshow thet Gf-CCH 64 (1Asglkgsptects frofs piver Injury in a
AQu Methe lie, Val, Leu, Metlie, Val Lou

Tr pPhe, MgHeq mppdel mimicking fulminant hepatitis after sub’cutlgﬁéous delivery of sf-CD164,
since it decreases relevant parameters such as transaminases levels (ALAT), IFN-y,
and IL-6 cytokine levels (figure 7). The decrease in ALAT levels might be due to both

5 decreased IFN-y and IL-6 levels. Different cytokines have been involved [n the liver
damage after ConA injection. For example, anti TNF-alpha antlbodies confer protection
against disease (Seino et al. 2001, Annals of surgery 234, 681) and inhibition of IL-4
production by NKT cells was shown to be hepato-protedtive in T-cell mediated hepatitis
in mouse (Ajuebor et al. 2003 J. Immunology 170, 5252-9).
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5 WD 2005/011728 -62 TABLE 11 PCTI EP20041051596 Am no

Aci dSynonynmous Grou Ser D Ser, Thr, D Thr, alto-Thr,

Met , Dl\/bt Met (O, DMet(O, L-Cys, DCs ArgDArg,

Lys (}/ hono- Arg, D-hono-Arg, Met, lie, D-.

| 1 RO@MSOIE 2y n LeuD-Leu, Val, D-Val, AdaA, AdaG PE’&’@PZ"“‘“"SH%
D Leu, l\/bt - D-Met ProD- Pro,

L- 1 -t hi oazol i di ne- 4- car boxylic acid, D-or

L-1- oxazolidine-4- carbo lic acid ThrD-Thr, Ser,
D-Ser, also-Thr, Met,D Met, Met(O, D Mt(O, Val, D
Val AlaD-Ala, Gy, Alb, B-Ala, Acgp; L-Cys, D-Cs
Val D-Val, Leu, D Leu, lie, DIlle, Mt, D Mt, AdaA
AdaG dyAla DDAla Pro, D-Pro Alb, beta: Ala, Acp
IleD-1le, Val, (c)Val, AdaA, AdaG Leu, D-Leu, Met,
D-Met D Phe, Tyr, D Thr, L- Dopa,r i | D-H's, Trp,
D Trp, Trans-3,4, or Pheb5-phenyi i'ne, AdaA. AdaG
ci s-3, 4, Aing- pthmook Greyp Bpa, [PMoBPraipmEd Synonymuis Groups
D- Phe, [L-A8Id H s F)-qu QysD-C.s B--Me--C's Mot.
D- Met . [TheSerp 7Rl S Apr, el . 5 Chu
’ g ASK g, Lys-HIs' ~ i
Asp, D o r an
& ,Leu, Me‘E‘
D-dn FySThloySTiG Y o oTro= ArgT Vet
D- Met, [TTEFheD- TER, Ala, Ser. Thr Pro Thr, Ser
- Ala Gly, Thr, Pro, Ala, Ser Gly, Ala
Val Met, Phe, lle, Leu, Val Met, lle, Val, Leu
Gly Ala, Thr, Pro, Ser, Gly Gly, Ala
lle Phe, lle, Val, Leu, Met lle, Val, Leu, Met
Phe Trp, Phe, Tyr Tyr, Phe
Tyr Trp, Phe, Tyr Phe, Tyr
Cys Ser, Thr, Cys Cys
His Asn, Lys, Gin, Arg, His Arg, Lys, His
Gin G, Asn, Asp, Gin Asn, Gin
Asn Glu, Asn, Asp, GIn Asn, Gln
Lys Asn, Lys, Gin, Arg, His Arg, Lys, His
Asp Giu, Asn, Asp, Gin Asp, Glu
Glu Glu, Asn, Asp, Gin Asp, Glu
Met Phe, ile, Val, Leu, Met lle, Val, Leu, Met
Trp Trp, Phe, Tyr T




On D-On AsDAs , D-Asn, Asn, QGu, DQu, Gn, DGn
duD-du, D Asp, Asp, Asn D-Asn, Gn, DAn MetD Mt,
S--Me--Cyst lie, DIle, Leu D-Leu, Val, D -Val WO
2005/ 011728 PCT/ EP2004/ 051596 -63 TABLE I1I1.
CWORIMBATE® | n PBMCL050 I n CD4+ T CELLS TNF- a0. BBI/EP2004/651596
jtglmM 1.6 1zgfm 1FN-y0.84.tglm 1.6 I,ig/m IL-20.46
g/m1. 2 ggfm 1L-40.52 g/m 1.5 gfm [L-51.19 g/m 3.3
g/m 1L-100.53 g/m 3.0 g/mM WO 2005/011728

PCTI EP2004/ 051596 -64 CLAIMS 1. Use of a soluble
protein conprising a sequence haveng at | east 85% of
honol ogy with the mature form of the extracellular
domai n of human CD164 (SEQ ID NO 1) for the

manuf acture of a medi canent forTABiEENMent and/ or

preventiQingacy rg‘!;ngh :lﬁ'éd%'"éroﬂb" a!|d aut-or-nmumne :
di sor df»’r_s-_‘ge?'ﬁ}'e FRBorOThiCh-Thi] hllo- TRTCISY, m@ﬁmm
proteif is chosen|fg.od a) SEQ ID NO 1; or b) SEQ ID
NO | fusedAtp thé¢ sAgNBJs, Bags énme-A0d, DhistsrAGOMEG e, D3 Met, D-
The us¢ _of claim ] ehemebiOreai d soluble protein _is.an
acti ve [nut ek or _aP-tetpVal BVah Adafh, Adad, ey, Ryeu Mot D-Met
The usé of E%im 3 Hpwy larw'-w'555?"51"&%%@5&“5#85\9‘?-8‘ (fronezoiiea-
chosen H-+om carboxylic &ol
S Thr D-Thr, Ser, D-Ser, alio-Thr, Met,D-Met, Met(0), D-Met(0), Val, D-
Val
Ala D-Ala, Gly, Aib, B-Ala, Acp, L-Cys, D-Cys
Val D-Val, Ley, D-Leu, lle, B-lle, Met, D-Met, AdaA, AdaG
Gly Ala, D-Ala, Pro, D-Pro, Aib, .beta.-Ala, Acp
ife D-llg, Val, D-Val, AdaA, AdaG, Leu, D-Leu, Met, D-Met
Phe D-Phe, Tyr, D-Thr, L-Dopa, His, D-His, Trp, D-Trp, Trans-3,4, or
5-phenylproline, AdaA, AdaG, cis-3,4, or 5-phenylproline, Bpa, D-
Bpa
Tyr D-Tyr, Phe, D-Phe, L-Dopa, His, D-His
Cys D-Cys, 8--Me--Cys, Met, D-Met, Thr, D-Thr
Gln D-Gin, Asn, D-Asn, Glu, D-Glu, Asp, D-Asp
Asn D-Asn, Asp, D-Asp, Giu, D-Glu, Gln, D-Gin
Lys D-Lys, Arg, D-Arg, homo-Arg, D-homo-Arg, Met, D-Met, lie, D-lle,
Om, D-Om
Asp D-Asp, D-Asn, Asn, Glu, D-Glu, Gln, D-GIn
Glu B-Glu, D-Asp, Asp, Asn, D-Asn, Gin, D-Gin
Met D-Met, S--Me--Cys, lle, D-lie, Leu, D-Leu, Val, D-Val




a) MXC-24 (SEQID NGO 6); or b) the mature formof the
extracel lul ar domain of any of the follow ng human
CD164 isoforns: CDl64-delta 4 (SEQ I D NO 4),
013164-delta 5 i5 (SEQID NO 5). 5. The use
actBMHAIR8 any of the preceding clains, wherei RCEEP04/051596
sol uble protein is glycosylated. 6. The use according
to claim5, wherein said soluble proteinis

gl ycosylated at any. of the positions as set forth In
SEQID NGO 1. 20 7. The use according to any of the
precedi ng clainms, wherein said soléable protein is
phosphoryl ated. '8. The use according to claim7,

wherein said soluble protein is phosphorylated at any

of the positions as set forth ITABEJND NO 1. 9. The
use according.to any of the preceding claing wherein

sai d sol ubl e} BYBOKINE | s 265mn PBMBy| at dd.ICH@In CDA+ T CELLS
2005/ 011728 RCLLEP200M/ 051596 -65 10~ THe-use

according t o cl Q% 9, | wher ePR8&™ sol udl e prot'&Hemls

aof tho ot t+ a..cot faorth |
O LB L PUSLERLAL

myri st oyl at ef—af=—ary SHA-aR5—g5—Set—i

SEQ ID NO 1 1PN hel use ag@gl‘:‘ﬂllnﬁg to gny of i ferefml
precedi ng cl g Ill:"__QIiICI TS aRu=S ol fui eprot e

sol ubl e fusipn proteip. 5 1Bg6fwgﬂuse of} cl ai m?l”gﬁ“nl
wher ei n sai di SONURTe T UST OMpBEYLANTT COMOT T SES. g _sS il
sequence. 13] The use| of clai rrs%ll or 12 wherei r?bllsdgﬂd
sol ubl e fusipn pi-eterp cont alBgghnl H ST NE T 3B pnokfit
The use of claim13 wherein said solublg fusion
protein is SEQ IEIONO | 2. 10055 ug/Mie use |accor di3tugugol
claims 11 orl 12, wherkin said soluble fusion protein
conprises a Fc region of an i munogl obulin.




16. The use according to any of the preceding clains
wherein said soluble protein is an active derivative,

a proteolysis-resistant nodified form a conjugate, a
conplex, a fraction, a precursor, and/or a salt. 15

1WOo Mws/onfi2géa pol ynucl eoti de sequence encodi ng f ACTAEP2004/051596
sol ubl e protein conprising a sequence having at | east

85% of honol ogy with the mature form of the

extracel lul ar domain of human CD164 (SEQ ID NO 1) for

t he manufacture of a nedicanment for treatnment and/or
prevention of inflammtory or/andgautoi mmune

di sorders. 20 18. The use according to any of the

precedi ng clains, wherein said inflammtory and/or

aut ol nmune di sease |s sel ected &ramg he group

consisting of nmultiple sclerosis, system c |upus

er yt hertat obemsof & $uiuniesrobelnd campﬂ!ﬁirigta sgaupnpedaiing at least 856% of homology
i di opat hic arthrltls soriatic arthri

g
oot oo 1wt e s oot SRyESPIEE doTHHh oL RHETLTY 164 (SEQ 1D NO:
bowel di Se@gﬁrl %gﬁ%ﬂqaof é:r Olcaindit $62H&tmaitt! drdjoP prevention of

di sease, ener' s gr anul omat osI s,

Behget ' s dinﬂﬂﬁl&&torysdﬁaﬁd! agteimraine Gisogesn’ s syndr onme, WO
2005/ 011728 PCT/ EP2004/ 051596 66 sarcoi dosis, pyodena
gangr eosuiie ykel of Az 1 whereingaid saltBimpEYeie jsehosen from:

myocarditis, %o#éec?gi So: ,Fﬁst em c sclerosis, hepatitis

o aIIergles FIl ammation, allergic airway
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i nhi biting the expression of one or nore cyt okines 1'n
an isndi vi dual (SEQ D NO: 5).

5. The use according to any of the preceding claims, wherein sald soluble protein is
glycosylated.

6. The use according to claim 5, wherein said soluble protein is glycosylated at any |
of the positions as set forth in SEQ ID NO: 1.

20 7. The use according to any of the preceding claims, wherein said soluble protein is

phosphorylated.

‘8.  The use according to claim 7, wherein said soluble protein is phosphorylated at
any of the positions as set forth in SEQ ID NO: 1.

9. The use according to any of the preceding claims, wherein said soluble protein is

25 myristoylated.
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10 16. The use according to claims 11 or 12, wherein said soluble fusion protein
comprises a F¢ region of an immunoglobulin.

16. The use according to any of the preceding claims wherein said soluble protein Is
an active derivative, a proteolysis-resistant modified form, a conjugate, a
complex, a fraction, a precursor, and/or a sait.

15 17. Use of a polynucleotide sequence encoding for a soluble protein comprising a
sequence having at least 85% of homology with the mature form of the
extracellular domain of human CD164 (SEQ ID NO: 1) for the manufacture of a
medicament for treatment and/or prevention of inflammatory or/and autoimmune
disorders.

20 18. The use according to any of the preceding claims, wherein said inflammatory
andfor autoimmune disease Is selected from the group consisting of: multiple
sclerosis, systemic lupus erythematosus, rheumatoid arthritis, juvenile idiopathic
arthritis, psoriatic arthritis, osteoarthritis, spondylarthropathies, inflammatory

bowel disease, endotoxemia, Crohn’s disease, Still's disease, uveitis, Wegener's

25 granulomatosis, Behcet's disease, scleroderma, Sjogren's syndrome,



10

15

20

25

WO 2005/011728 PCT/EP2004/051596

18,

20.

21.

22.

66

sarcoidosis, pyodema gangrenosum, polymyositis, dermatomyositis,
myocarditis, psoriasis, systeric sclerosis, hepatitis C, allergies, allergic
inflammation, allergic airway inflammation, chronic obstructive pulmonary
disease (COPD), mesenteric infarction, stroke, ulcerative colitis, allergic
asthma, bronchial asthma, mesenteric infarction, stroke, fibrosis, post-ischemic
inflammation in  muscle, kidney and heart, skin inflammation,
glomeruionephritis, juvenile onset type | diabetes mellitus, hypersensitvity
diseases, viral or acute liver diseases, alcoholic liver failures, tuberculosis,
septic shock, HiV-infection, graft-versus-host disease (GVHD) and
atherosclerosis.

A method‘of inhibiting the expression of one or more cytokines in an individual
comprising administering to said individual a composition comprising a soluble
protein comprising a sequence having at least 85% of homology with the
mature form of the extracellular domain of human CD164 (SEQ 1D NO: 1).

The method according to claim 19, Wherein said cytokine is TNF-q, IFN~y, IL-2,
IL-4, {L-5, or IL-10.

A pharmaceutical composition comprising a soluble protein comprising a
sequence having at least 85% of homology with the mature form of the
extracellular domain of human CD164 (SEQ ID NO: 1), in the presence of one
or more pharmaceutically acceptable excipients, :for the treatment of
inflammation and/or autoimmune disorders.

Screening assays including a soluble protein comprising a sequence having at
least 85% of homology with the mature form of the extracellular domain of
human CD184 (SEQ ID NQ: 1), for identifying and compare the properties of

compounds as inhibitors of cytokine secretion and expression.

RECTIFIED SHEET {(RULE 91) ISA/EP



WO 2605/011728 PCT/EP2004/051596

23.

67

Kits for identifying and compare the properties of compounds as inhibitors of
cytokine secretion and expression comprising a soluble protein comprising a
sequence having at least 85% of homology with the mature form of the

extracellular domain of human CD164 (SEQ iD NO: 1).
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