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nascent spp. The kidney includes a number of examples of GPl-anchored proteins ie uromodulin,
catbonic anhydrase type IV, alkaline phosphatase; Thy-1, BP-3, amino peptidase P, and
dipeptidylpeptidase.

All GPI-anchor proteins are initially synthesized with a transmembrane anchor which, after
translocation across the endoplasmic reticulum, is cleaved and covalentl& linked to a
preformed GPI- anchor by a specific transamidase enzyme. The modification of proteins by
the addition of a GPI-anchor copfers_ important properties on the protein since the addition of
the lipid moiety allows the protein to be inserted into cell membranes thereby anchoring the

protein.

There are some general requirements for creating a synthetic GPI anchor sequence. These are
a hydréphobic region at the C-terminus of the molecule (10-20 amino acids) not followed by
a cluster of basic residues, a“spacer domain” of 7-10 residues preceding the hydrophobic
region and small amino acids after the spacer region, where cleavage- of the precursor and
attachment of the anchor occurs. The GPI anchor is preassembled and added to nascent
protein in the endoplasmic reticulum. Concomitant with this step, the initial C-terminal
peptide is removed so that the GPI anchor is covalently attached to 2 new C-terminal amino

acid on the protein.
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It is known that a single molecule of growth hormone (GH) associates with two receptor
molecules (Cunningham et al., 1991; de Vos et al., 1992; Sundstrom et al., 1996; Clackson et
al., 1998). This occurs through two unique receptor-binding sites on GH and a common
binding pocket on the extracellular domain of two receptors. Site 1 on the GH molecule has a
higher affinity than site 2, and receptor dimmizaﬂon is thought to occur sequenﬁaily with one
receptor binding to site 1 on GH followed by recruitment of a second receptor to site 2.

The extracellular domain of the GHR exists as two linked domains each of approximately 100
amino acids (SD-100), the C-terminal SD-100 domain being closest to the cell surface and the
N—terminal SD-100 domain being furthest away. It is a conformational changg in these two
domains that occurs on hormone binding with the formation of the trimeric complex GHR-
GH-GHR.

Moreover, truncated GH receptors, which lack the cytoplasmic domain of the receptor, act as
dominant negative inhibitors of GH signalling (Ross et al., 1997). The truncated receptor is

expressed at a high level on the cell surface because it lacks the cytoplasmic domain essential
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provision of a polypeptide domain which comprises a sequence which is modified by the

addition of glycosylphosphatidylinositol.

According to a ’ﬁ.rst aspect of the invention there is provided a chimeric polypeptide

comprising:

i) a ligand binding domain of a cytokine receptor; and

if) a domain which includes a signal sequence for the attachment of
glycosylphosphatidylinositol.

Preferably said ‘chimeric polypeptide consists of the extracellular domain of a cytokine
receptor and a domain which includes a signal sequence for the attachment of
glycosylphosphaﬁdylinositol.

Preferably the polypeptide is modified by the addition of glycosylphosphatidylinositol.

Preferably the modified polypeptide is a modulator of cytokine mediated cell signalling,

Preferably the signal sequence for the attachment of glycosylphosphatidylinositol is selected
from the group consisting of:
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ci rcul at fhe @xttickiiulisyfokikChormone binding domain with a C-terminal GPI anchor.

It is expected that in the circulation the chimeric protein will form a micelle of a large number
of chimeric proteins with the GPI anchors in the centre. On contact with the cell membrane
the GPI will reinsert into the cell membrane. The invention has the important advantage that
the binding of the cytokine to the chimera results in a receptor:hormone:chimera complex. In
the example of GH this will be GHR:GH:chimera. This complex will not signal as the
chimera is a truncated receptor and will therefore block both receptor signaling and

internalisation.

In an alternative preterred embodiment of the invention said polypeptide chimera acts as a
circulating antagonist. It is expected that the micellar molecule in the circulation will have the
GPI anchors at its centre and the binding domain of the receptor pointing outwards and

therefore able to bind and antagonise the action of the hormone.

In an alternative preferred embodiment of the invention said polypeptide chimera acts as an
antagonist following local or transgenic expression through gene therapy. It would be
expected that transfection or gene therapy could be used cither at the cellular level or whole
body. Thus, the local expression in cells could antagonise the’ action of cytokines or the
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In a further preferred embodi'ment of the invention said polypeptide comprises the amino acid
sequence shown in Figures 3 or Figure 9 or Figure 14 or Figure 15.

In a further preferred embodiment of the invention there is provided a polypeptide according
to the invention which has been modified by addition, deletion or substitution of at least one
amino acid residue to provide a sequence variant of the polypeptide according to the

invention,

Typically, variants include chimeras which are modified specifically to alter a feature of the
polypeptide unrelated to its physiological activity. For example, cysteine residues can be
substituted or deleted to prevent unwanted disulfide linkages. Similarly, certain amino acids
can be changed to enhance expression of the chimera by eliminating proteolysis by proteases

in an expression system.

Variant chimeras are expressed and tested for one or more activities to determine which
mutation provides a variant polypeptide with the desired properties. Further mutations can be
made to variants which are silent as to the amino acid sequence of the polypeptide, but which
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York. Conservative substitutions of amino acids include substitutions made amongst amino

‘acids within the following groups: () M, LL, V; ®) F, Y, W; ) K, R, H; (d) A, G; () S, T;

() Q,N; and (g) E, D.

Conservative amino-acid substitutions in the amino acid sequence of chimeric polypeptides to
produce ﬁmctionélly equivalent variants of these polypeptides typically are made by
alteration of a nucleic acid encoding the chimera. Such substitutions can be made by a variety
of methods known to one of ordinary skill in the art. For example, amino acid substitutions
may be made by PCR-~directed mutation, site-directed mutagenesis according to the method of
Kunkel, Proc. Nat. Acad. Sci. U.S.A. 82: 488-492, 1985.

Alternatively, or preferably, said modification includes the use of modified amino acids in the
production of recombinant or synthetic forms of chimeric polypeptides according to the

invention,

It will be apparent to one skilled in the art that modified amino acids include, by way of
example and not by way of limitation, 4-hydroxyproline, 5-hydroxylysine, NE-acetyllysine,
Ne-methyllysine, N°NC-dimethyllysine, N°N®NC-trimethyllysine, cyclohexyalanine, D-

amino acids, ornithine.
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According to a further aspect of the invention there is provided a polypeptide encoded by a
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nucleic acid molecule as represented in Fig 3 or Fig 9.

According to a yet further aspect of the invention there is provided a vector including a DNA
molecule encoding a polypeptide according to any preceding aspect or embodiment of the

invention.’

In a preferred embodiment of the invention said vector is an expression vector adapted for

eukaryotic gene expression.

Typically said adaptation includes, the provision of transcription control sequences (promoter
sequences) which mediate cell/tissue specific expression. These promoter sequences may be

cell/tissue specific, inducible or constitutive.

Promoter is an art recognised term and, for the sake of clarity, includes the following features
which are provided by example only, and not by way of limitation. Enhancer elements are cis
acting nucleic acid sequences often found 5’ to the transcription initiation site of a gene
(enbhancers can also be found 3’ to a gene sequence or even located in intronic sequences and
are therefore position independent). Enhancers function to increase the rate of transcription of
the gene to which the enhancer is linked. Enhancer activity is responsive to frans acting
transcription factors (polypeptides) which have been shown to bind specifically to enhancer
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recogni sed ter?né‘m for the sake of clarity, includes theﬂcﬁ‘éﬁ}ﬁ&ﬁ‘é‘?ﬁ
features which are provided by exanple onIy and not_by way of limtation.

Enhancer elemgpisnThe bméme.(agtmac@ | wyseriptionifectom i (Plesse; semE e’Framssdn@ms to
the tranggibRiPPadid st Al éPﬁsQﬁﬁeSan(ISng@ﬂS?é ofi %?18 pund 3’
to a gene sequence of even 6cate in introni c séduences an are t heref ore

posi tion cnvuimpxsntabmqs wiscl dmpdwies by rexanple and oot by measef lithitatioa; inteymediary
transcri pt o0 of . the he ked. Enhancer
activi tyn? P&?ﬁfﬁ&\%’gi EJS "{Fgﬁ“%%?}éﬁ%&?r ans@g héll o%nit?act ors (pol ypeptides)

whi ch have been shown to bind specifically to enhancer 7 30 March 2006 WO
031034275 PCT/ G302/ 04665, e] enent bi ndi of, .l.ransc tion

factors FHIRiFsiRmt {'Jﬁ? qﬂi@ﬂ}g&fqp'?‘?"(ﬁi‘g%ﬁ’ﬁyén initighiog s L hman,
Academ ¢ (Risy dehéias vﬁﬁeh @hfcﬁ@pl td §elé&%péi’t@5df\h%n§ Pﬁoﬂmﬁoxpﬁhe&r@éqa&e&ent al

cues V\/mch |n ude, exanpl e and not by way of limtation, internediary
met abol i talss b@@*’@fp@p‘lﬂé@ whichfugetion, éeriafiartadeailitatedransarintion initiefion; sglectiomeat ) .
Pr onot er bﬁmg& @}ﬁé) i nclude so called TATA box and RNA pol yneri se
initiation se (RI'S) sequences which function to select a site of
transcrlptlon |n|t|at|on These sequences also bind polypeptldes whi ch
function, er alla cilitate pt|3n|n|t tion selection

RN pol yadeptens ieep inehls 1B avexfon, of udlaatle Harkihe g A SimoBionE Selpicta ke s
and aut O'Qélﬁi%b%s %Eﬂh' otk | fasilitae thd ARGREnanbe Sflsahpi'ébtéﬁﬁlekth&ﬁ&e chilb@ydtRideflenance
of said vector in either the eukaryotic cell. Vectors which are maintained
aut ononoYerigrsayhich ae apaintaingd ayiencmgusky aes refesise &9 & cpisomal Xeqtdhs whi ch
facilitate the expression of vector encoded genes include the provision of
transcription term nation/pol yadenyl ati on sequences. This al so includes the
provi si orAdeptationstvehictafacilitase shenaxprassiory ofvectes cfdddEdgendsi intlude the pravisieroof
maxim se transer et%osnI LN t\émﬁggadenylahon sequences. This also includes the provision of

mtemal ribosome eniry sites (IRES) which function to maximise expression of vector

encoded genes arranged in bicistronic or multi-cistronic expression cassettes.

These adaptations are well known in the art. There is a significant amount of published
literature with respect to expression vector construction and recombinant DNA techniques in
general. Please see, Sambrook et al (1989) Molecular Cloning: A Laboratory Manual, Cold
Spring Harbour Laboratory, Cold Spring Harbour, NY and references therein; Marston, F
(1987) DNA Cloning Techniques: A Practical Approach Vol III IRL Press, Oxford UK; DNA
Cloning: F M Ausubel et al, Current Protocols in Molecular Biology, John Wiley & Sons,
Tnc.(1994).

1t will be apparent to one skilled in the art that the vectors according to the invention could be
gene therapy vectors. Gene therapy vectors are typically viral based. A number of viruses are
commonly used as vectors for the delivery of exogenous genes. Commonly employed vectors
include recombinantly modified enveloped or non-enveloped DNA and RNA viruses,
preferably selected from baculoviridiae, parvoviridiae, picomoviridiae, herpesveridiae,

poxviridae, “adenoviridiae, or picornmnaviridiae. Chimeric vectors may also be employed



encoded genes arranged in bicistronic or nulti-cistronic expr | O
cassettes. These adaptations are well known in the art. There"eﬁg’h‘él"q’zoo6
significant amount of published literature with respect to expression
vector construction and reconbi nant DNA techniques in ehoy/dak@ase see,
Sanbr ook e¥od }:e @?39) Mol ecul ar C oning: A Laboratory Nanggf/ éo(rd Spring
Har bour Laboratory, Cold Spring Harbour, NY and references therein; Marston,
F (1987 whivhuxpiot advantagsoumélernenss ofteach of thecarenhpenter-prhparties (See eigRiFemg,ess,

Oxford Uk P cul ar
Bi ol ogy, J%ﬂ%%ﬁaﬁ%?%oeﬁgn% ?%9%@? 3’{;@\%&{[9&2 rsn'i aﬂr)eg I&P%)D@@ﬁa killed
in the ab¢ mddified by memmlnnmtaBNAr tichmjquas tohbe |rnp1matlom rdeﬁomhtd doeditigmatly
therapy ve t%El pe Iheémﬁét vectors are typically viral based. A nunber of
viruses SPECAURERRESRACAQDE “Yectors for the delivery of exogenous genes.

Commonl y enpl oyed vectors include reconbinantly nodified envel oped or
non-envel oped DNA and RNA viruses, preferably selected fronlbaculoviridiae

- di h di
S LR IR AP A AT S S e
03/ 03427 Berigfnbh GRY 2HeOMBG prafeired pﬂ&‘ﬁée%ﬂ m@%@ﬂﬁ&gm&@ ARNAdived fRaftheof the

parent vector properties (See €, g et al.(1997) Nature Biotechnol ogy

15: 866- shgpan Sdeevirs genamet mmepwm tWppterso arenggrived efrorp othe | lwenapy

reconbln t

repli cat| ng or rﬁ%?ﬂ%ﬁs c'ghrf‘%%f)%%pl’é %}wf‘gn tdsglfcégé rsmépﬂgéerl vedlqérom t he
adenovi r &e,poixd eﬂbemg sansidetredd raplicationaleficiesit’y wymopdilficatipss ondeletidns it te Biast
preferred ice.of the i nt|o t he ors.are derived from.the hunman
P enovi + g aRt Bttt ARG BewResoan K b v TaReriGap HOBeve RENe hunan
adenovi rb'rg,r&@ifoﬁtdhﬁﬁ%teﬁsﬁ&s o &Hﬁ fePdt | ddafikiviPation NAClokér Gnniie TeyRAsOl® MY be
attenuated (to the point of being considered replication deficient) by
nodi fi capteBmedor deletions in the El a and/or Elb coding regions. O her

nodi fications to the viral genone to achieve particular expression
characteristics or permt repeat adm nistration or |ower inmune response are

Q.J

Alternatively, the viral vectors may be conditionally replicating or replication competent.
Conditionally replicating viral vectors are used to achieve selective expression in particular
cell types while avoiding untoward broad spectrum infection. Examples of conditionally
replicating vectors are described in Pennisi, E. (1996) Science 274:342-343; Russell, and S.J.
(1994) Eur. J. of Cancer 30A(8):1165-1171. Additional examples of selectively replicating
vectors include those vectors wherein an gene essential for replication of the virus is under
control of a promoter which is active only in a particular cell type or cell state such that in the
absence of expression of such gene, the virus will not replicate. Examples of such vectors are
described in Henderson, et al., United States Patent No. 5,698,443 issued December 16, 1997
and Henderson, et al., United States Patent No. 5,871,726 issued February 16, 1999 the entire
teachings of which are herein incorporated by reference.

Additionally, the viral genome may be modified to include inducible promoters which
achieve replication or expression only under certain conditions. Examples of inducible
promoters are known in the scientific literature (See, e.g. Yoshida and Hamada (1997)
Biochem. Biophys. Res. Comm. 230:426-430; Iida, et al. (1996) J. Virol. 70(9):6054-6059;
Hwang, et al.(1997) J. Virol 71(9):7128-7131; Les, et al. (1997) Mol. Cell. Biol. 17(9):5097-
5105; and Dreher, et al.(1997) J. Biol. Chem 272(46); 29364-29371.



preferred. Alternatively, the viral vectors nmay be conditionally re cating
or replication conpetent. Conditionally replicating viral é9§4§”£?é sed
to achi eve- selective expression in particular cell types mhlle avoi di ng
untoward b truminfection. Exanples of conditiona atlng
vectors ar&agg%®?ﬁ ed in Pennisi, E. (1996) Science 274:3 g¥§ﬂégﬂé&§

and S.J. (1994) But. |I. of Cancer 30A(8):1165-1171. Additi onal exanples of
sel ectively replicating vectors include those vectors wherein an gene
essent i al Véators may|alsodeinon-vishl andare/dvailable Fomraduimber oficqnuersial sousees meaddy whi ch

IS active I et
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of such veddopraborintegratiagcri bed i n Henderson, at al., United States Patent

No. 5,698,443 issued Decenber 16, 1997 and Henderson, et al., United States
Patent No. 5,871,726 issued February 16, 1999 the entire teachings of which

are hereiq ] L8 ' n e . Jqyay be
nodi fi ed jt%oJl %eggge& gum pr n%nﬁ grlsq)\g\?u % &n oedE/{eL P%Fxgcagagﬁ%ﬂga
expr essi omaﬂjngtuﬂxbanvenaomeompmg:h tions. Exarrpl es of inducible pronoters
are known in the scientific literature (See, e.g. Yoshida and Hamada (1997)
Bi ochem Bi ophys. Res. Comm 230:426-430; lids, et al. (1996) J. Virol.
70(9) : 605¢y GO?OWIDngB]L trisfeated (WHdP 4 )vedior M fitherd heid) 61/thd Presémlinvéion 18t al .
(1997) M iol. 17(9):5097- 5105; and Dreher, et al.(1997) J. Biol.
Chem 272( 46) ; cpnditignsepnduciveyo s w@#ﬂfeeésmwwgdgmdpd/ GB02/ 04665

Vect ors p%ﬂfﬁﬁ ﬁ%&ﬁ%ﬁm&nﬁ% gber of conmerci al
sources readil'y v%g#? B‘iﬂg}s@hd@ﬁgmnan s "I In the art. For exanple the
vectors may be pl asm ds Whl ch can be epl sorral or int egrat| ng In a farther
aspect of_the ve er rovid rrethdtope ptide
accordin Pﬁ%ﬁ%ﬁ{ B Hgsmd?’_( Yr RE° ﬁq fod 'ili’}l gr@?‘@@?'ﬁ%ﬁw th a
vector or dlypép@decls@ﬁdv&iearmﬂi;‘aBéc@&ibﬁfslgnmemicﬁlﬁﬁte[pmﬁm‘adloﬁ‘hmpol idej ve to

the manufacture of said polypeptide; and (ii) purifying said polypeptide
fromsaid cell, or its growth environnent.

In yet a further embodiment of the invention there is provided a cell transfected with the

vector or nucleic acid according to the invention.

|-

Preferably said eukaryotic cell is selected from the group consisting of: a fungal cell eg
Saccharomyces cerevisiae, Pichia spp; slime mold (eg Dictyostelium spp); insect (eg
Spodoptera frugiperda); a plant cell; or a mammalian cell.

In a further preferred embodiment of the invention said eukaryotic cell is Dictyostelium spp.

According to a further aspect of the invention there is provided the use of the polypeptide
according to the invention as a pharmaceutical. Preferably said polypeptide is used in a

pharmaceutical composition.

When administered the polypeptide of the present invention is administered in
pharmaceutically acceptable preparations. Such preparations may routinely contain
pharmaceutically acceptable concentrations of salt, buffering agents, preservatives,
compatible carriers, and optionally other therapeutic agents.
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In a preferred nethod of the. invention said vector encodes, and.thus said
reconbi nant pol ypeptide is provided with, a secretion signal3984?33399 ate
purification of said polypeptide. In yet a further enbodi ment of the

I nvention I.S.provided a cell transfected with the ucl eic
acid accorh?ﬁgﬁz%i?he I nvention. Preferably said eukaryot?ﬁﬁ%g*?ﬁ%gpselected
fromthe group consisting of. a fungal cell eg Saccharonyces cerevisi ae,

Pi chia spppm..Sli I o te] | Yeie e . .
Spodopt or e e ot ¥ pidifdel O 6 AHTHSRAR b BYPEbonfefonl routs inclydipe
pref err ed igjettivdi e administrations ey} dor sxample,ukeroral; i intrawdnbous, sinfaperijomsslel | um
spp. According tq a.further aspect of the.invention there is provided the
use of thémb%ﬂ%?ﬁ"ﬂfff %cavggt%ﬁgﬁﬁbeo%o;%@sfl?%ﬁt ion as a pharnaceutical .
Preferably said polypeptide is used in a pharnaceutical conposition. Wen
adm ni stered the pol ypeptide of the present invention is_admnistered in
phar mceutﬂhéﬁﬂﬁc?tg‘ékéﬁ% }t@“ﬁPépg‘Fdﬁ%&H@ g, S I eEPRVEZIPORRS: iR y

contain  pRALARE Sble®kd HaCaseiRl 824 SonffoRkien tHat hioRB SorAbgctRdriwitfith& dobss,
agents, preservatives, conpatible carriers, and optionally other

t her apeut iprodugesthe desigd spaasec Thizousy mplearus slwrdogte/ nopgressimed sherdiacase
| y ) ¥ s . ‘e
ol ual ng tepRralty alfbiGH ohgf frakB, 3 BOna) SAfs e HpEATKCS, 1 dueddt ©

i Nt r avenopermanentiya p&histcan dalmonitoreirtynwostind methodsor camabe mopitened ecdoading tis, or
transder ny|,. P%%r e(t;lt I cal conpositions of the invention are adm nistered
in effecti % d’ﬁ%‘? An "effective anmount” is that amount of a conposition
that al one, or together with further doses, produces the desired response.
This may involve only sl ow he pro%ressi n of the disease tenporarily,

ng t
al t hough %w@ogweqfeﬂiamwm@d%i Hipynisiesedrin & pUbiPCt 1580 BP SPPRISINAPCHIMR VIR sease
per manent | ip§raﬁfyih ' : aggé% : : ltpg ed
accordi ng dt‘lfger [ agnostrlp’gnﬁgtﬂﬁgﬁg.ﬁ%r%d Qsestﬁﬁé@ﬁe po ypeﬁ‘?ii&1 e%;%ﬁr?itg% ered
to a subj etate ofithe Bubjech (is @ge, isex)a Waenchdministgredthe gharmacewttc itionssof the

parti cul any| 286 G0l Aapfe M PHarhlEedlRER- QeeRTL Unidnd! A8 HSHHhrRRuliliy-

acceptable compositions. Such preparations may routinely contain salts, buffering agents,

preservatives, compatible carriers, and optionally other therapeutic agents. When used in
medicine, the salts should be pharmaceutically acceptable, but non-pharmaceutically
acceptable salts may conveniently be used to prepare pharmaceutically-acceptable salts
thereof and are not excluded from the scope of the invention. Such pharmacologically and
pharmaceutically-acceptable salts include, but are not limited to, those prepared from the
following acids: hydrochloric, hydrobromic, sulfuric, nitric, phosphoric, maleic, acetic,
salicylic, citric, formic, malonic, succinic, aﬂd the like. Also, pharmaceutically-acceptable
salts can be prepared as alkaline metal or alkaline earth salts, such as sodium, potassium or

calcium salts,

The pharmaceutical compositions may be combined, if desired, with a pharmaceutically-
acceptable carrier. The term “pharmaceutically-acceptable carrier”” as used herein means one
or more compatible solid or liquid fillers, diluents or encapsulating substances which are
suitable for administration into a human. The term “carrier” denotes an organic or inorganic
ingredient, natural or synthetic, with which the active ingredient is combined to facilitate the
application. The components of the pharmaceutical compositions also-are capable of being

co-mingled with the molecules of the present invention, and with each other, in a manner such
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state of the subject (ie age, sex). Wien adm nistered, the phar maceut i cal
conpositions of the invention are applied in pharmaceuticall 9 é‘é@éb?ﬁ@ﬁ e
anounts and in pharmaceutically- acceptable conpositions. Such preparations
may routin in salts, buffering agents, preservatl tible
carriers, %%oﬁog'%ﬁnal | y other therapeutic agents. Wen use?ﬁ;mgmrgé%l ci ne,
the salts should be pharmaceutically acceptable, but non-pharmaceutically
accept abift gRtd f AR IntERABNGD whikhl Woll@ subfshtially ARz tBe desired pharmaceutical
pharmaceut i cal | y-acceptabl e salts thereof and are not excluded fromthe
scope of efiR&Yi nventi on. Such phar macol ogi cal |y and

phar maceuti cal | y-acceptabl e salts include, but are not limted to, those
prepared fromthe follow ng acids: hydrochloric, hydrobromc, sulfuric,

nitriec, mmpkmhmm@pcatmommsmamemau confgin suitpblecbuffering| agents.oineludingharasii |
S cc'n'c I t lts can be
plrJepiar ladacéé slt?‘g’l <|:1hicka%1 massgl’t b%pgg{m %gyé%t??#%hqgﬁ&ﬁsagc l‘ﬁasﬁlgodl um

pot assi um or cal ci um sal ts The pharnaceuti cal conpositions nay be

conbi ned,, i f, desired, w rmceut | c.al I ce | e carri e term
Fhar mac T PR RPEER st BoRL i BaY Souusi, aiordiE AR rSERtTeS: syRB o
conpat i bjeb&hikenit dhidtidedcHlorobwtirol; pardbe@yting thimefszaiapsul ati ng subst ances
which are suitable for admnistration into a hunman. The term "carrier”
denotes an organic or inorgani c ingredient, natural or synthetic, with

whi ch th@@g@&mg ' Embrfs bﬁ)&eﬂm@y B@ﬁ*ﬁ@a%mﬁ d 'fog:atdnan The

conponent's ut|c conposi tions "al'so are capab bel ng
co- m nglmdy\hemh'eparad bmtmcqféw m¢thque:v hmamutlmﬂwantofmharxam wAll methads ot her,

in a nmanne ch Mar ¢ 03/ 0342 GBOZ/ 5 thc there is

o oo e R hreblor iatiie e AORE pel Ry A RfSn Bid SRR SRR bl L

effi cacyoneritanabaabmmytmga&eﬂmmgmem Nthe mpm&ﬁnalare prepirad bg dni.ﬁ)ﬁﬁllyl ng

agents, |nclud|n}(§y aceti acid in a citfric a n,asalt oric acid
(o]

in a sal tnd BEmalchokingng theactiye pompoug §I1¥t°-3???€laﬂﬂ‘érvﬂ1§’c éﬁﬂ FETSn s S8R} ons

al so myw@ﬂ@&@dﬁacaﬁi&'&%&H,Kmdﬁx@ﬁ,ﬁﬂﬁ&c@ss&&eﬁﬁﬁmgftﬁ V@Muc%UCh as: benzal koni um
chl oride; chlorobutanol; parabens and thi merosal he phar maceuti cal

conpositions may conveniently be presented in unit dosage form and
Compositions suitable for oral administration may be presented as discrete units, such as -

capsules, tablets, lozenges, each containing a predetermined amount of the active compound.
Other compositions include suspensions in aqueous liquids or non-aqueous liquids such as a

syrup, elixir or an emulsion.

Compositions suitable for parenteral administration conveniently comprise a sterile aqueous
or non-aqueous preparation which is preferably isotonic with the blood of the recipient. This
preparation may be formulated according to known methods using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation also may be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example, as a solution in 1,3-butane diol. Among the acceptable solvents that may be
employed are water, Ringer’s solution, and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medlum For this
purpose any bland fixed oil may be employed including synthetic mono-or di-glycerides. In
addition, fatty acids such as oleic acid may be used in the preparation of injectables. Carrier
formulation suitable for oral, subcutaneous, intravenous, intramuscular, etc. administrations
can be found in Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, PA.
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may be prepared by any of the nmethods well-known in the art of pharmacy. All
met hods include the step of bringing the active agent into as9ddaraheefp with
a carrier which constitutes one or nore accessory ingredients. |In general,

t he conposit| e prepared by uniformy and intinmatel Mgl t he
active con&%ﬁ%ﬁi‘ﬁ%o association with a liquid carrier, a¥F?{¢§3?/b I vi ded
solid carrier, or both, and then, if necessary, shaping the product.

Conposi t Agssrdiagité alfuhdraispent oF tiadiiiéitioh rthdre i3 provided ehed ueseMihe poBpestidecr et e
units, such as ctﬁpsul es, tahlets, |ozenges, .each containing a predeterm ned
amount  ofCCPIRESL wvemwo%h o manufaciure ghd BricRmr fpmwaéhf‘sﬁgaﬁﬁ i%As in
aqueous hisghdt Yelefted Ftn AR ¢onSidhintlS of Uiehonfdzaly; figdntiBm; Qldbdtes nlitds)

enul sion. Conpositions suitable for parenteral admnistration conveniently

conpr i secamcet @nprexiag awteinemuns and infeetions isepser inflammaaryndiserderssingludingr abl y

i sot oni Cﬁgl'xﬁ: :hagﬂuﬁ od of the recipient. This preparation may be
formul at € atg:tg%)r mégto known net hods using suitable dispersing or wetting

agents and suspendi ng agents. The sterile injectable preparation also may be

a steril i niectabl e..sol uti.on _or .sus Lon.in_a nop-toxic

par ent erE?VP’lﬁgﬁ‘iﬁ? %@@cﬁﬁqfﬁ%" vauogé)gggﬁfa,sefsoﬁﬁm% le, as a solution in
1, 3-butane diol. Anpong the acceptable solvents that may be enployed are
wat er, Ringer's soluti onbo@?ld i sot gni ¢ .sodi,um chl ori,de solution. In

addi t i onln @ Qytherpreferred g F¢ of the ipysRtien sai¢iseass IsHAGFBY as a sol vent or

suspendi ng nmedi um For this purpose any bland fixed oil may be enpl oyed

i ncluding synthetic nono-or di-glycerides, In_ addition, fatty acids such as
oleic acgm yrd further prefered smbpdimenteftheinvention saifl discasedbeanser. Carri er

fornmul ation suitable for oral, subcutaneous, intravenous, intranuscular,

etc. admnistrations can be found in Rem ngton's Pharnmaceutical Sciences,
Mack PubThes mvegtiofalso prasidesfor BAnethéd 8Otrédiing la HifHMh oNANGRAIGAKRFScomprising.

PCT/ GB02/ 04665 Accordipg.to a farther aspect .of the'invention there is
b ovi ded MEHBRTERE R (SEisits FRERL o e SBFHPHEF RORTMSSHIFFbORBHERDS Srhe
manuf act gle@icsthert toRgliGabjedtt for use in the treatnent of a disease selected

fromthe group consisting of acronegaly, gigantism diabetes nellitus,

cancer; anor exi :aut oi ne and i nfectious. dji sease; inflanmtory disorders
i ncl udi n&he ;qym%&taéquprgﬂdngg a mpethod of reduced renal clearance of a molecule comp¥ising

forming an agent according to any embodiment of the invention. The size of the micelles

reduce renal clearance.

An embodiment of the invention will now be described by example only and with reference to
the following figures wherein;

Figure 1 shows the nucleotide sequence of vector pAc6-LP-MCS-GPI used to clone the
extracellular domain of the GHR for expression in Dictyostelium;

Figure 2 shows part of the multiple cloning site of pAc6-LP-MCS-GPI with the extracellular
domain of the GHR cloned in and the new vector is called pAc6GHRGPI. The extracellular
domain of the GHR is in capitals;

Figure 3 represents the GHRGPI fusion nucleic acid and amino acid sequence from vector

PAc6GHRGPI. The nucleotide for the extracellular domain of the GHR is in capitals and the

amino acid sequence is in bold;
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In a preferred enbodi nent of the invention said disease is acronegalg. In a
further preferred enbodi ment of the invention said di sease is3@Mgiph 20 n
a yet further preferred enbodi nent of the invention said disease is cancer.
The inventi provides for a nethod of treating a hu | el

subj ect coﬁ%(393243 %.5 adm nistering an effective anount of r;?ﬁé&é%’ﬁ%%gt | de
phar maceuti cal conposition or nedicanent to said subject. The invention

al so prow. ﬁﬂlg uged I o] ]ﬁﬁ%m“%. si ng
form ng \e?ﬁgggeﬁtl acc%rgdé%%cgﬁi?g gogyGie-%g%gi%eﬁeiH %ﬁe%ﬁv?ﬁ%&% e S|§ze of

t he mi celtransfected dvite pAeSGHREIPE A Sereening Avasepdrfshined iy ofestele bilattieghtusing avi | |

now be described by. exa e y |t ference. to ol.] ow

figures VIRBI0E °Pi',g #’B?J‘i(ye{g%lhg% ?’ﬁﬁgr%r’gﬁf e Z& i né-Phle\)}fe%ngPs%cqu

PACGE- LP- Nelts &ddl lanisserd7 Hiflfdidm Rereéred cldﬂéi.l’lﬁﬁeﬂ 1,9, 3 wl? mi;]vn aq:‘olsi&ihe lbﬁiﬁl tfthé
expression in Dictyostelium_ Figure 2 shows rt. of the multiple cloning
site of @Wtﬁﬁgﬁ@a@ﬁ“(ﬁfﬂe@. °§RW%°@EW9§§&RGggnai n of the GHR cloned in
and the new vector is called pAc6CGHRGPI. The extracellular domain of the
GHR is in capitals; Figure 3 represents the GJRGPI fusion nucleic acid and

ami no acikiswe dfudinstates ommpacstainme) fos GGHRGPI . anithdemenstratss i that ther protein is

T | ¢ bol Aot G obERuT R it T8 bt Ballo s surtiBe il A onCe
i |l ust r atregativerceatrolngn ftieer leGi-biGaitransfected Icellsy wat the rl?ghmm&)bellsymmactednwim ones
LS ng . RASOEROTShaH PP mugpRaneon Rl suParte Indhe 1Pgetpangly focsle "
control OfavéBéenFPeehSbilRed to-fhdySinbackiluR SGining/ Algdin SHeSi¥gatitd @AREHis GnQRES -

Lanes 1, 2, 3 5 show a positive band at the correct size and | ane 3 was
sel ect ed lelandthe pesitiverqopirolsm thypigitishovrs igtracellnlar staigings at es i munost ai ni ng f or
GHRGPI and denonstrates that the protein is expressed at the D ctyostelium

cell surface. The upper panels show surface staining with a
Figure 6 Elution profile (Sephadex G100) of iodinated GH alone, and GHRGPI (purified from

stable Dictyostelium clones expressing the GHRGP! identified in figure 5) with iodinated GH
plus or minus cold GH. GHR-GPI forms single complex of around 60-65 Kda with 125 I-GH
(blue line). The yellow line is iodinated GH alone and the pink line GHR-GPI in the presence
of excess cold GH. The result shows functional binding of GH by purified GHRGPI;

Figure 7 shows a bioassay- for growth hormone in the presence or absence of purified
GHRGPL Cells expressing the growth hormone receptor are transfected with a Iuciferase
reporter activated by growth hormone signalling. The cells were then stimulated with
increasing doses of growth hormone in the presence or absence 6f GHRGPI (approximately
10 nM). In the presence of GHRGPI the growth hormone signal was abolished at low doses of
growth hormone or reduced a high doses;

Fig 8 is pCR-3GPI_Thy-1 a mammalian expression vector with mammalian GPI signal;

Figure 9 is the nucleotide and amino acid sequence of a mammalian GHRGPI anchor
polypeptide in pCR-3GPI_Thy-1 and called pCR3GHRGPL The extracellular domain of the
GHR is ligated into the BamHI and Ecorl site. For the amino acid sequence bold is
extracellular domain GHR, bold italics underlined is GHR signal and underlined is start of the
GP1 signal which is cleaved;
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negative control on the left of untransfected cells, on the right the cells
transfected with pAc6GHRGPI show positive inmunostaining on 8¢ Mazeh 2006
surface. In the lower panels the cells have been perneabilised to study
intracel | ul t.aiping. Again the negative control is on nd the
positive cﬂ?qujﬁgg the right shows intracellular staini nge'ﬁl‘—:‘nloﬁé"te“sa El ution
profile (Sephadex GL00) of iodinated GH alone, and GHRGPI-(purified from
stabl e Dictyosteliumclones expressing the GHRGPI identified in figure 5)

wi th i odi Figueed 1GHAGS amalysis of m}m@eﬂﬁﬂ@ﬂfec@dim@lveﬂgr wlys (thig ine} angd|vath of

around 60- t 2 (3 el I ed GH
al one and? ?ﬁ%égﬁﬁgl &dt % (G RL# e p?‘e?gﬁ%:gse&ﬁ& ergé\%dscg&glolaguw %Edt
resul t shdmmstmﬁngthatédlmbstmﬂlmmméllﬁbb;pmsunghb@hl&dk@(?}mm@ure 7 shows a

bi oassay for growth hornone in the presence or absence of purified GHRGPI.
Cell s expressing the growh hornone receptor are transfected with a

| uci feras @1guf@ppGE£acﬁarﬁﬁdm/af Stitsasfomrmdﬁciiomef IRiferass) GAHEK 2B cells exprebdisgg wer e
then stinulated with _increasing_doses_ of growh h$ t he presence or
absence ofhecikapseptos(GHoqninhand cells trangfgsted it (HIRG Egg"ﬁ’é’é‘i é?en@?ﬂgﬁas

growt h h%%mé'agﬁkma@%f@@iz@ C&Qxh@éelﬂu%d@ﬁ'i&m?ﬁ{ 19k8d) APy e&ﬂsle&l

reduced a h dos Flg 81sp 3GPI Thy-1 a mammal i an expressi on Vect or
wi t h manmathibits GHEPsigealimggl ; Figure 9 is the nucleotide and am no acid
sequence of a manmal i an GHRGPI anchor pol ypeptide in pCR-3GPI Thy-1 and
call ed pCR3GHRGPI. The extracellular domain of the GHR is ligated into the
BanHl andFigufy 12 Méasurement mha)lﬂm': IGH aedeptos ¢GHBPY dn mpddia fiom matnmuheh lcellsar

'?ﬁreml gDIGHR hol g%héal | Cfgc g{é&gﬁ&ﬁléﬁ% ﬁq'?(b‘kfeand derl t% |éﬁ,§£art of
PCT/ GB02/ Qﬁ%%h@na %&Qﬁﬁéﬁ&aﬂia@a@m ‘9<f70€|ﬂ9aﬁ§bé18wt ﬂh@f}@&&@ fsﬁﬂdéwtolif th’é?ct or

only (thin lin and with | i ne i nunost ai ned

speci fi c masApclbe rxeﬁultadgmgmyteeth@t exn@mqfr@&lmgl theglls gesulis in wery h@hcbetcéq | s

are expre GHRGPI; Figure 11 GH activation-of Statb
(fold i ndE% @%r%grg?érﬁum ?%éreljgge?mf n HEK293 cells expressing the CGH receptor

(GH only) and cells transfected with GHRGPI plasm d. Denonstrates -that

Figure 13 represents the amino acid and nucleotide sequence of TNF receptor type 1. Protein
sequence P19438, signal in green and transmembrane helix in red. Nucleic acid sequence
X55313 H.sapiens TNF-R m...[gi:37223]. 256-318 is signal and 319-888 extracellular

domains;

Figure 14 represents the amino acid sequence of a TNF receptor type 1-GPI fusion
polypeptide from vector pCR3ITNFGPI after cloning of extracellular domain. TNF receptor
into the vector pCR-3 GPI_Thy~l (Figure 8). Bold is extracellular domain TNF receptor, bold
italics underlined is TNF receptor signal and underlined is start of the GPI signal which is

cleaved;
Figure 15 represents the amino acid sequence of the leptin receptor-GPI fusion from
pCR3ObRGPI after cloning of extracellular domain leptin receptor (ObR) into the vector

pCR-3GPI_Thy-1 (Figure 8). Italics ObR signal, bold ObR extracellular domain, then the link
to GPI then underlined the cleavage site for GPI

Figure 16 is a table of cytokine accession numbers:.
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transgeni ¢ expression of GHRGPI (extracellular domain GHR linked to GPl)
conpletely inhibits GH signalling; Figure 12 Measurenent of
receptor (GHBP) in media frommamalian cells undoing going transfection
wi th various vectors. The results were obtai ned by the i gand
i munof unc R Z?I’ 5§say) and "<70" neans bel ow t he Iowes?_‘?E /ﬁhgf@ééf t he
assay. The results denonstrate that expression of GHRGPl in cells results in
very hi g%%w%bgceptor in the nedium Figure 13 represents
the amn equence of TNF receptor type 1. Protein
sequence P19438 Si gnal I n green and transrrenbrane helix in red. Nucleic

igB S0 0€ , ‘ "n": fusipnc witha GBI cifrom| and

Rictvastelitun|az gl pi antagonis psents the am no acid sequence
of a TNF recept or type 1-GPl fu3| on pol ypeptld fromvector pCR3TNFGPI after
cl oni ng Ofraaxfectioncdn d Vaintemarice of Didfylostelyh Strainsnt 0 t he vect or pCR- 3GPI Thy- |
(Figure 8). Bold is extracellular domain TNF receptor bold italics

underl i ned is TNF rece tor na underlin s,start of the GPlI signal
whi ch is Dig @&V@Hmvﬁrﬁ e‘ﬂ&b#’%%@ P?‘Hﬂ’hé %ﬁ:?rﬁ%%“@aagﬁl%n of the
| eptin reﬁaaﬁﬂmsﬁmfmrméaa@mmﬂa@ﬁméaaﬁawcwepnl ng of extracellular
domai n leptin receptor (R) into the vector pCR-3GPl Thy-1 (Figure 8).

Italics ObR signal, bold ObR extracellular domain, then the link to GPI
t hen unde€lohh'g¢ndmm@nag@lumemﬂ’olymdeﬂi gure 16 is a table of cytokine
accessi on nunbers; 15 30 March 2006 V\D 03/ 034275 PCT/ GB02/ 04665 MATERI ALS

AND MET S Purificat i of, extra t tor f.usi on
W th GP TR Brselin dnaiaoh B Huli IR Grse REBEE BN bt
Tr ansf ect X06562) W as\ig A AR E Pectir %-ﬂmcwam&mg&meﬁm lattiti’e Wer e
transfected by the cal ci um phosphat e rret hod or el ectrqporati,o
gene promoter, a Dictyostelium s1gna1 peptide codmg region, multiple clomng site and the
signal (PSPTPTETAT PSPTPKPTST PEETEAPSSA TTLISPLSLI VIFISFVLLI )for a GPI anchor. The

resultant vector (pAc6-GHR-GPI) was transfected into Dictyostelium cells.

Dictyostelium adds N and O-glycosylations. Clones expressing GHR-GPI were then selected
by immunohistochemistry and western blotting using an anti-GHR antibody Mab5. GHR-GPI
was purified from cell lysates using a GH affinity column. Purified GHR-GPI was
demonstrated to bind GH and in a bioassay for GH signalling GHR-GPI acted as an
antagonist inhibiting signalling.

The vector pAc6-LP-MCS-GPI (Fig 1) was digésted with-BamHI and EcoRI. Extracellular
domain GHR from base 98-834 (accession X06562) was amplified by PCR with BamHI and
EcoRI restriction sites 5° and 3’ respectively and then ligated into the MCS of pAc6-LP-
MCS-GPI to give the following MCS: cag gat cca ttt...GHR 98-834..... tac cga att cca (Fig
2). The encoded ‘GHR protein is from the first residue after the mammalian signal peptide to
the last residue before the transmembrane domain. The resultant vector was called pAc6-
GHR-GPI.

Purification of GHR-GPI

The cDNA for pAc6-GHR-GPI was transfected into Dictyostelium cells and clones were then
selected and screened by western blotting using Mab5, a monoclonal antibody to the
extracellular domain of the human GHR. Five clones gave a clear signal at 40kDa, the
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and maintained in culture nediumwith 418 to sel ect stable clones. C oning
and Expression of Chimeric Polypeptides The cDNA extracel | ul aP0&areh 20X t he
human GHR (bases 98-834, accession nunber X06562) was ligated into a vector

( pAc6- LP- N%g%ﬂgont aining the Dictyosteliumactin 6 g?ﬁgl(% %Rtgsﬁa 2
e

Di ctyosteli RS peptide coding region, nultiple clon
si gnal (PSPTPTETAT PSPTPKPTST PEETEAPSSA TTLI SPLSLI VI FI SFVLLI )for a GPI

D1 oty ost Beeced 528, SP kSl RGER T (5 gl sb g 70E ol Qemty

expr essi idgntificR GHR-GRIron thb eell swifwet(Big S)bGell hysatadhilst% (Prisom K10§ wereitherst er n
blottin a R anti bo B5 m - GHR: wa Lifyadyfr cel |

| ysat esgﬂgﬁ?ﬁ%g ”(ﬁia'gf’#ﬁﬂ’%{ ? WS%I/EFF“&:F%@ @H‘Pﬁ%sﬁﬁat edr'r(glnlé{’ rl\gatlaéd to
bi RdbGH ansMj mozvf,:mmaﬁl%mmm&og m’gl'ﬁ 4)n’ghﬁﬁr6ﬂnaﬁ£¢oﬁademnaﬂdof GH]Ragoni sth
i nhibiting signalling. The vector pAc6-LP: Fig 1) was ested wt
BanH an@ 3@&420 weml g8 My Eapcﬁoa@nﬁpwt@ﬁhpm&ﬁﬁs%@@@%w f%péis%g P¥n

X06562) ¥asn £4 with BamHl and EcoRl restriction sites 5 and
3 respectlvgﬁﬂg%é t%ap ated into the MCS of pAc6-LP- MCS-GPI to give
the followng MCS: cag gat cca ttt ...GHR 98-834..... tac cgs att cca (Fig

2). The €HdieRs#EYGHR protein is fromthe first residue after the mammali an

7 eout t anseapishay loBay il (R316GRAP I il BARTTORYF IR A1 ® v

f or pAc6peminiheniPlcelldinet expresingt the fullt length G Rstved itransiently sransfected ovithsawer e

ant | boay RERREPOES AL GPILIAV AL S YRR, IR P epls e POMdecaue o

clear si ﬂﬁl@'GI—BE‘oH@ %D&:s M@oi@w&@uﬂ\&ﬂﬁgﬁnﬁQO%H\QeﬁBé&%BE%&T%@ﬁafe%%S

at low concentrahoh of GH and caused an approximate 50% reduction in S1gna11mg at lughcr
concentrations of GH confirming the antagonistic action of GHR-GPI on GH signalling.

Cloning of extracellular domain cytokine receptor GPI fusion into mammalian
expression vector and demonstration of antagonist activity when expressed in cytokine
responsive cell line.

GHR-GPI can act as a transgenic therapy.

To demonstrate that GHR-GPI can act as a transgenic therapy we have cloned the
extracellular domain of the GHR upstream of a human GPI signal sequence in a mammalian
expression vector (Figs 8-9). This construct was then transfected into CHO cells and
expression demonstrated by FACS analysis using a monoclonal antibody specific for the
human GHR (Fig 10). The level of binding on CHO cells was extremely lngh To test whether
the GHR-GPI expression on the cell surface was acting as antagonist the GHR-GPI was
transfected into the Hek293 cells expressing the wild-type GHR and stimulated with GH. This -
co-expression of GHR-GPI completely blocked GH signalling (Fig 11). In addition the media
from cells transfected with GHR-GPI was measured for soluble receptor (GHBP) and high

levels were found (Fig 12) providing another mechanism by which the transgenic expression
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0.15M 0.02% NaNG3, 0.1% Triton X-100 Ph 7.4). The approxi mate concentration
of GHR- GPI was 120 ug/m or 3M Functional activity of the pd®Margn2Q8Grcrl
was confirmed by binding of iodinated GH (Fig 6). CGH bioassay An

est abl i shed bi y was used to screen for antagoni st actyij s at

al ., 1997) W%Oﬁ‘%g?r%ﬁanent cell line expressing the full | etrl;g\t"{éb&/l&ﬁgv\gs
transiently transfected with a luciferase reporter that binds activated
Stat5. Twenty-four hours later the cells are stinmulated with GH for 6 hours

Wi th or wftcywiinediRIafysions tould et ascintagonists. @thenexamples ofheitokins fecepiore that
activity negsured. T Loassa f ' or absence of
G Cpi ” U BB s PO RABER alihe PN B EH8h IebbB Bl "G  Co

conpl etely bl ocked signalling at |ow concentration of GH and caused an

appr oxi w%ﬁrﬁg%yﬁﬁ%ct ion in signalling at higher concentrations of CGH
confirm onistic action of GHR-GPl on GH signalling. Coning of
extracel lul ar domai n cytokine receptor- GPI fusion Into mamral i an expression

vect or anﬂRGE}H’?D?IEE&tL.Gng@gDAFWM G1(1996)iGrotvth hdsmonemigmﬂingdndllgha:ﬁmi ki ne
responsi ve cell line. .cap, act tra ni c. therapy.. To
dermpnstrate tH’é‘f°1W§thEéﬂ°sa‘B? ?egﬁkwﬁiqgﬁéghpgowgﬁmae%ﬁéd t he

extracel | ul ar gigpmi 29k t he GHR upstream of a human GPl signal sequence in a

manmal i an  expression vector (Figs 8-9). This construct was then transfected
into CHO cells and _ expressi on denonstrated b§ FACS anal ysis using a

nmonocl ondFHEN: b ORTH; R & WAEERS, Mo (189D Thevole aiyieceptoradimgrzation
bi ndi ng on CHQ, : : gl | ﬁhnaﬂi%t g ; :
expression on the c%fl}ﬁ%u@%&ce vvaisimgig%l hg as '20?1‘%'590 ?yggﬁg%ﬁ%@@s
transfected i Md3-640.Hek293 cel | s expressing the wld-type GHR and

stinmulated wwth GH This co-expression of GHR-GPI conpl etely bl ocked GE

signal li r@Hﬁﬁi 1)%{['}5 i g'rl[' fw ' r 2 S 11 h
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1. A chimeric polypeptide .conprising:, i) an extracellular cytokine binding
domai n of a2-cyt oﬁi%@?’é@@ﬁ%ﬂ’,mﬁﬁé\m@nﬁmﬁi a domai n which inciudes a signal
sequence fog, the . i I L Lol . A chineric
pol ypepti deé)corrp?lﬁé’lhga%?m(a% c@éhg%kz?ﬁ%@%ﬂo&@ﬁ%?%c i Ldgqggéﬁé‘?}hangdonni n of a
cyt oki n® re@iypt o, domshin which includes a signal sequence for the attachment of

glycosylphosphatidylinositol, for use as a pharmaceutical.

3. A polypeptide according to claim 1 or 2 wherein the polypeptide is modified by the
addition of glycosylphosphatidylinositol.
15

4, A polypeptide according to any of claims 1-3 wherein the signal sequence for the
attachment of glycosylphosphatidylinositol is selected from the group consisting of:

20 PSPTPTETAT PSPTPKPTST PEETEAPSSA TTLISPLSLI VIFISFVLLI;
DKLVKCGGIS LLVQNTSWML LLLLSLSLLQ ALDFISL;
LVPRGSIEGR GTSITAYNSE GESAEFFFLL ILLLLLVLV;
TSITAYKSE GESAEFFFLL ILLLLLVLV.

25 5. A polypeptide according to any of claims 1-4 wherein the binding domain of the
cytokine receptor is derived from the receptors selected from the group consisting of: growth
hormone (GH); leptin; erythropoietin; prolactin; TNF, interleukins (IL), IL-2, IL-3, IL-4, IL-
5, IL-6, IL-7, IL-9, IL-10, IL-11, the p35 subunit of IL-12, IL-13, IL-15; granulocyte colony
stimulating factor (G-CSF); granulocyte macrophage colony stimulaing factor (GM-CSF);

30 ciliary neurotrophic factor (CNTF); cardiotrophin-1 (CT-1); leukemia inhibitory factor
(LIF); oncostatin M (OSM); interferon, IFNa and IFN-.
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10 (ii) a domain which includes a signal sequence for the attachnment_ of

gl ycosyl phosphati dylinositol, for use as a pharmaceutical . 3.3Q0Mssth2096ti de
according to claiml1 or 2 wherein the polypeptide is nodified by the

addi ti on of glycosyl phosphatidylinositol. 15 4. A polypeptide according to
any of clainms 1-3 wherein the signal sequence for the attachnent of

gl ycosyl phosphatidylinositol is selected fromthe group consisting of 20
PSPTPTETAT PSPTPKPTST PEETEAPSSA TTLI SPLSLI VI FI SFVLLI; DKLVKCGAE S
LLVONTSWML LLLLSLSLLQ ALDFI SL;  LVPRGSI EGR GI'SI TAYNSE GESAEFFFLL | LLLLLVLYV,
TSI TAYKSE GESAEFERRelypentide| agcording tg clanpd| ywhersin dbe digand dbingingodemginogf the
cl ai ns 1-4C\é\/§) r.eé nctrelerbidndivn(p dorEﬁi n %\1; ge cytoki.ne receptor is derived
fromthe re W' seRePee & ?rgﬂ?’t %gbor 3{} Eﬂ%lr§f?ﬂ%&"of. growt h hornone
(G&H); leptin; erythropoietin; prolactin; TNF, interleukins (IL), IL-2, IL-3,
IL-4, IL- 5, IL-6, IL-7, IL-9, IL-10, IL-11, the p35 subunit of |L-12,

| L-13, bL-15; grAmslyneptide gotasdipg totamyuefaclamgs 1 4 whereiiGUBSPPlypgptideuis cc fusion
macr ophage col ony stinmulaing factor (GWCSF); 30 ciliary neurotrophic factor
(CNTF); cafd?§tophin-1 (CT-1); leukemia inhibitory factor (LIF);
oncostatin M (OSM; interferon, IFNJerr] and IFNJerr]. 21 30 March 2006 6. A

pol ypeptide according to claim5 wherein the ligand binding domain of the
cyt oki ne récept oA payphiptide edcondorg tchenyrodvelaintsot-Towheres die golypspfide Bas been

ol ypepti de accordi to.an clains 1-6. wherein the polypeptide is
Puston” br ot crivdied By o dRledin Re orti i) L IgPst e MAITRACH Siiie 6 P tiehe
pol ypegpi de hgg mﬁadiﬁ@HQh{iﬁ@Qci@%gcﬁgﬁﬁﬁbQ@cqtﬁ:ﬁ&@%r@ﬂxt.or substitution of at

| east one ami no acid residue or e 10 use of nodified amno acids to
provi de a sequence variant. 9. An isolated nucleic acid nolecule wherein

[ I n I [ rdin .any of clai 1-8. .
said mo ECL&.e © ngi(sao ataedpl?uc\{glc(:a p&cic{j ?nolgc%g \ Ier ntsca)u nYolgculg e%lcgges aef)olypeptlde

according to any of claims 1-8.

15 10. A nucleic acid molecule according to claim 9 comprising a nucleic acid sequence as

represented in Fig 3 or Fig 9.

11. A nucleic acid sequence according to claim 10 which hybridises under stringent

hybridisation conditions to the sequence presented in Fig 3 or Fig 9.
12. A polypeptide encoded by a nucleic acid molecule of claim 10 or 11.

20 13. A vector comprising a nucleic acid molecule according to any of claims 9-11.

14. A vector according to claim 13 wherein said vector is an expression vector adapted

for eukaryotic gene expression.

25 15, A vector according to claim 13 or 14 wherein said vector encodes, and thus said

recombinant polypeptide is provided with, a secretion signal to facilitate purification of said

polypeptide.

30
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15 10. A nucleic acid nolecule according to claim9 conprising a_nucleic
acid sequence as represented in Fig 3 or Fig 9. 11. A nuclei Oé@Fﬁ*%@ﬁhence
according to claim10 which hybridises under stringent hybridisation
conditions to the sequence presented in Fig 3 or Fig 9. 12. A polypeptide
encoded by a nucleic acid nolecule of claim110 or 11. 20 13. A vector
conprising a nucleic acid nmolecule according to any of claims 9-11. 14. A
vector accorgli ngAtfetbbaidprparetagiotypeptiat Aecodih®lo t1aindN d?XRIRHFrRgyect or
adapted for eukaryotic gene expression. 25 15. A vector according to claim
13 or 14 wh} ei ngeying ¢ el srnyadedadth aniglainecid odieny of elamsPridner pBrjgaienye

i's provided vmth r d

pol ypepti de. 958?:’.%&!\L %Hgﬁ%@gt@s ch&rir%ct?ﬁotjg tt’%h%?g%g{ruerg %?Eélﬁyg BISF& gfe and
accor di ng t@l)C| apuifyirg sakPp QQﬁgﬁidalfom sdidl keldlc? s pgowticalvirohfrRsf ected with a
nucl eic acid of any of clai or a vector of any of clains 13-15 in
condi ti @ns conducive to the manufacture of sai d pol ypeptide; and (ii)
purifying sa,d p ide from sai d_.cel nV| nt. 5 17
A et hod ¢ of i ep A BEERA 1 Brep S Runsh EpobneridecReaitE (AR B T2 Yherghh sla
wherein sai ﬁxnﬂi’é& ]bcfly;%%tlaé’lw@ﬁrﬂit'1%&@@@Ppﬁ’ﬁchbﬂ(ébﬁﬂﬁ1sﬁlgcﬂe sRpsBpr, conprising
the steps of: (i) growing a cell transfected with a nucleic acid of any of
clai ns 9-11() or grweng ouceld)traasfycted)mﬁll anuedeid 3cid ®fiany obaldims 8114, comuestanod any

t he manufacture of said tide; sai d, pol ypeptj de
romits orowth SRORRER: T 5dpdiets sRRrafs o he b laslate BErad PRprPes Bid
nucl ei cyaci @ )accgﬁ,quﬂ%gamﬁaypéﬁldglms Srokh eRVirénm¥fict or according to any
Clainms 13-1 15719 eukaryotic cell according to claim18 selected from

the gr oup consi sti ng of : fungal, sline nold, insect, pI ant or nmanmmal i an
gg: : and | égel | A eu %Fy%ltlg%eltl ?r fa ctn;li :\LN?thvng%c CIIQ acs: %I a%cg %mg tlosan?l oi‘lcllarlrr%s gplll(,jora

vector according to any Claims 13-15.

15 19. A eukaryotic cell according to claim 18 selected from the group consisting of: fungal,

slime mold, insect, plant or mammalian cell.

20. A cell according to claim 19 wherein said cell is a slime mold cell and is
~ Dictyostelium spp.
20
21. A pharmaceutical composition comprising a polypeptide according to any of claims

1-8 or 12 and optionally, a pharmaceutically-acceptable carrier.

22.  The use of a polypeptide according to any of claims 1-8 or 12 for the manufacture of a
25 medicament for the treatment of a disease or condition selected from the group consisting of:
acromegaly; gigantism; diabetes mellitus, cancer; anorexia; autoimmune and infectious

disease; inflammatory disorders including rheumatoid arthritis.

23. The use of a polypeptide according to any of claims 1-8 or 12 for the manufacture of a

30 medicament for the treatment of a disease or condition in a human or animal subject
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Di ctyosteliumspp. 20 21. A pharnmaceutical conposition conprising a

pol ypeptide according to any of clainms 1-8 or 12 and opti onal30yyamh 2006
pharmaceutical |l y-acceptable carrier. 22. The use of a pol ypeptide accordi ng
to any of clainms 1-8 or 12 for the manufacture of a 25 nedicanent for the
treatnment of a disease or condition selected fromthe group consisting of
acronegal y; gigantism diabetes nellitus, cancer; anorexia; autoinmmune and
i nfectious i se e i 1 NG L Ng: I L. NN
e bee2 Bt STt O RO RS I it B VGG UEDLP Ll 1
manuf act ur ea @éctar ack9rdiRgltc amest clhigds 13085 foramé Mmantfaofur@oflh stsdiantent (P Mdatingon
in a human or aninmal subject 23 30 March 2006 24. The use of an effective
anount of ndisease©r senditier Hoe Hpman poanimpl sbiest.ai ns 9- 11 and/or  a vector
according to any of clainms 13-15 for the manufacture of a nedi canent for
treating a disease or condition in a human or animal subject. 5 25. Use
accordi rg t9s5.cl ayge 2bcoMingab R1dife 29I vARAGHE thesdisEdse ¢4 Sdledté® FohhthePrOYconsisting
consisting of. acromegaly; gigantism diabetes nellitus, cancer; anorexia;
aut oi mmrune aficiciamiegaty; igantiding slahetesiméllitusyraansey; atiosexiaeausoimruhing andyinfectious

rheumat oi d thritis. 26. The yse.o n ent ¢ I.Si ng a pol ypeptide
accordi ng t O'S&4> WW?WC%%&HF lﬁ%ﬁ%%%%toﬁcggﬁéﬁt&%ure of a medi cament

for reducing renal clearance of a nolecule. 10 27. A micelle conprising a

plurality o0b6POITKRERE bASS ag&Ht LoApRSingQ FINpePlids hioT@ing 18 afy of Clairké1-8 or 12 for

the manufacture of a medicament for reducing renal clearance of a molecule.

10
27. A micelle comprising a plurality of polypeptides according to any of claims 1-8 or 12.
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