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LI NKERS The invention relates to pol ypepti des
conprising at |east two domains capable of binding to
wa 2006t0aéd9ne receptor, wherein the domai ns are eOMGBROEM02826
by a peptide |inker nolecule. A group of growth
factors, referred to as es, are involved in a
nunber of diverse cell ul r.:=.utions. These incl ude,
by exanpl e and not by way of limtation, nodul ati on of
the i mmune system regul ation of energy netabolism and
The anvensionofelajesoter polap@ﬁdewebmpﬂm'ng at Qyasb lkivo elonmenh eapeble of
ef f cts Vi ressed at cell .., ..
vir s o SRR pelefiof HRERH i SRHESHE Eaftosid Rutppgde tinter
mdléadglgled into three separate sub groups. Type 1 (growth
hornmone (GH) famly) receptors are characterised by
four conserved cysteine residues in the amno term na

xtr n_and th esence of
A B 8 eholfth raBly FHGI LA %s AR, 2RY DSBS 9 W enYr of
dlv@rsteafellllumﬂfumbhs These Iir&ﬂlﬁl@t 89 eBpROdndf nAS wh$ of limitation,
present in Type 2 (interferon famly) and Type |11

qufllﬁﬁaﬁaro fribe dgaIUge Fsysiemy raeyition of epergysmgiabolsm mad carfrgl of
&%h%'drkfe glggﬁlsﬁlf gﬁl@‘i& %ed%t% Qhélp gfféctg 9?3; fee %ﬁav ee%(%{‘étg%ed at

Vi a speci cyt okl ne rece
thehieflrsuathéd om tayged @ats. n Og'tdkmham@ce}dtctm gambe di\@&‘édalhfd thideyseparate
bi ndi ng .sites. For gxanple, [ nown that a single

St SRR dBF CHeraN, Epraane %Pbﬂfa%rfi@ FRERIED are,gicitsed by
four @dRbert &Y '&%t@ﬁ@ %ﬁﬁesafn’ thl:gﬁllrmo dt%n%(ﬁ’ﬁl Bhrt Alf thé@geg(’tracellular

Sundstrom ét al 6; d ackson et al 1998)
doweiguand thé pmagh:etcw@ qqmeqw TrpeSeptaa- Briprithir rmgotxf it ¢l Grier@hal

P oRtE FEPBReR PRGNS Pepyl 1 T Hen Gt b B o e

ITT &ubtoghescredié fadidr Yarhil@gn site 2, and receptor
di meri zation is thought to occur sequentially with one

receptor blndlng to site 1 on GH fol | owed by

e t 2, The .
It {S r acel ul a?Jyd gwaﬁl%gg(% n{aﬁl% aCetx&)llst th§1§ %O\%BQF'rﬁ?(egﬁor via
sperdﬁimsltes sand cofokmpepeeptdrdhelve/bdth i gHrb @it CdoiSain Ibindify dtes

onf or.mat i onal
andc low afﬂg}%y bmd?ng sites.

“-JX

For example, it is known that a single molecule of GH associates with two receptor
molecules (GHR) (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 dimerization
is thought to occur sequentially 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. It is a conformational
change in these two domains that occurs on hormone binding with the formation of
the trimeric complex GHR-GH-GHR. Internalisation of the GHR-GH-GHR complex
is followed by a recycling step whereby the receptor molecule is regenerated for

further use within the cell.
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change in these two domai ns that occurs on hornone

binding with the formation of the trineric conpl ex
wWabbe@HIBHR. Mernal i sati on of the GHR GH GHR ceapiGB20058)02826

foll owed by a recycling step whereby the receptor

mol ecule i s regenerated for further use within the . .
C}E@W@Sw@o@éﬁﬁeg%ﬁas SRR oy Fﬁéﬁwgf-g?%ﬁl fogrpxes upon binding.
TH:CSERRE ARVAYEI CAMREX 1 BO N AT Gy s T RGRBIALS or

i nvol e§ in the conpl ex rmati on may be honobgenous or
heteedgenagen donsexaigle, e xgtipbpoetiar ychr@dodbim antdin@kic faseptor-

ho%ﬂélg:q%g%ﬁﬁrnéo%ﬁ&. %t%ﬂgvﬂgg-ﬁéfpﬁgscae r}n%riccr%ggpltgr)fhormone—different
recﬁgfb‘? Riofpidxo TR At RlseRktof t%ﬁ%lﬁ%cs Ofia GRETTbAXatiohUSOREmotypic

necrosis factor signals via ormation of honotypic
trimeisnedt e ofellt iransoehibrancaismesnivecrnsis tfagtou recaplorsy SiNF-1/pSS or

S QBB BT HRRR RO AT GESE R ctor

hohBéicARbGe F&LHR @bRPIdKES) nd e, liBLRERIIEH 6) probably form
conpl exes, and others (e g. interl eukin 6) probably
0

hezaanerich eSCaPRIPYeS CORPISENE S OF 0FEY s 6IABlcofregsinTs gnalspdes,  two

tra{léarﬁgr%r e pe%'{q:ﬁt%? %n%%ecuie‘é%n& Q0 %WBQB}% q’ﬁcﬁe{lﬁgse o Eﬁch case there is
nol ecul es a WO cytokine nofecul’es: Tn éeach case

a privere high #fipity Bhidmdsighthaf 1bedest the bitolinego shd eceptai complex,
| ocates the cytokine to the receptor conplex, .and

angh adiripnsh altesdhitadat seapndsraipledl GHers the GPROTIPR{IN PEPITHENS

I ' : Lid ot her nol ecul es and
Oﬂ%eggnrog%yelgﬁ?? ?Hée? %Xghg{agﬁ%ﬁ?#%ggg'me TNF super-famly of

cyt oki nes activate signalling pathways for cell

S rval, death and differentiati that re ate the.
Teg oAl SR ar g o BEPO AT HEHODYE AERSGE 1P Rhovgival
defR TR Y ferOR1NBA Fhat 2EhIRE E&%?%bm%ﬁt? SHRAizatl N aktBBorBeostasis

1
denonstrated role in host defence, such roles include
of flympleidnphemasy | renianat end eclofiérarab tissugsi ONF lwsrgpflenenstrated

lgG re se and,isotype sw tchin activation o
ol i, R AR 00 ity R ROBRS of Fredl: sereft T aierepgaton,
coRPMEETRT Adp&ik Snd Hmpeeswitchie, b&ivatis® of ma@k;pﬁggdsﬂ generation

pat hogenesi s when over-expressed. Evidence for such an .
of imilyis| exifie dnd tgective exigea trdicelhepwrerewi INYF jatahs) Byplsd in
paﬁ)lg gén%gils _@K}heﬁ R ?}%‘xr%rsgé t%}f‘f(%@@éj for Ig\?&t arf S SRR Gien RS 82 nd in

mararia; rheunatord arthritis; al opecia
theafotlatvilggrrteédies baastidl vepsis; andeversusriaRndisedie s@achesl malaria;
rheumatoid arthritis; alopecia areata/generalis;, asthma; cancer; Crohn’s disease;
diabetes; obesity; psoriasis and psoriatic arthritis; sarcoidosis; scleroderma and toxic
shock syndrome. These pathologies are recognised as established and/or potential

pathologies for applications of anti-TNF agents.

The over-expression of cytokines is the cause of a range of human diseases, for
example acromegaly; gigantism; GH deficiency; Turners Syndrome; renal failure;
osteoporosis; osteoarthritis; diabetes mellitus; cancer; obesity; insulin resistance;
hyperlipidaemia; hypertension; anaemia; autoimmune and infectious disease;

inflammatory disorders including rheumatoid arthritis.
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di abetes; obesity; psoriasis and psoriatic arthritis;
sarcoi dosi s; sclerodernma and toxi c shock syndrone.

wohes®igrat hol ogi es are recogni sed as est abl i shedTaaBi0651002826

potenti al pathol ogies for applications of anti-TNF
agents. The.over-expression of .cytokinpes. s the ca :
Ang RSl BN R AR COHSBRs ORI P > RS D
the%'dﬂfﬁﬂ%é‘tﬁh oBhdsddigsency; Turners Syndrone; renal
a

i lure; osteoporosis; osteoarthritis; diabetes
mel litus; cancer; obesity; insulin resistance;

hyper . pi.d ia;, h rtension; anaem a;. aut,ol e
onf Riople Bt o auassii it PeaRtiont AT, P RS TGt
codtde W?bgﬂjedlyﬁahts hs1i/8d1 SPRG) PRE M6 Rarkt Chas Nddiverial behefiadlt &ftduts,
~of cytokines, for exanple , prolactin or, TNP, is the
inchudirignifer caampls, slecrsptedgsiemeralar Glfeationaimi dusfiogangipcreased

ant agoni st i s.PRegyi . Whi [ S..a.: £ .
eff?ﬁgllvg leecuj:ag ﬁe&}&?‘%@%ﬁ%%ﬁgﬁ%&hé Ba%eyrg@]ul%?lgl]g grcs&{lcgfhe desired
cffRBI[skS NBRBIIoWIRS 5 eV ¢IBib] lateef, T92a3528-8 621, (197 T¢.| Howeegr, a

for exanple, decreased glonerular filtration rate du?
consequERce pic Pesdatipras Raedyaien i pawy &f hesngdified (e malsrule for
GIﬁfducing the dose required to produce the desired

effect, [see Abuchowski et al J Biol Chem, 252,

3578-3581, (1977)]. However, a consequence of

pegylation is rreduction i.n affinit. ified .
Anceramile il & 118 9@4@1%@_@&&%&3%1%@ dxp%(Pél{}%ﬁ}g (ot s
incBINLARAD 'bgtre é:?enQE S/ @S ekirk) M@ﬁfo%szg«%%c(am' %8 AR leotide and

Incorporated by reference’in its entirety and nore _
prasgie ciefliambd \entding ueide qirdldgimadtagemsipi Ths eppotastinsantagonist

encodin i d prolactin ant nist). The prolagtin
copi R8T LB B YP BO CACTES POC RO Rt eplaces &
glyefne! REHLS s FofifoACI FRUUANGRIKiIRAIredi @R ATRSmMAIT M Chrdictin
residue at position 129 with an arginine residue. The
protein a6t aslarpmbibiier phpiotastiairerepior ectavgtian i nhi bi t or of
prol actin receptor activation. A nunber of therapeutic
strategies to inhibit TNF have been devel oped on the

A R@agies oﬂﬂleﬁgbﬁtﬂs Abkegidso iinhibio NG Havd bensdevelopsd sn (fe. gsis of

using inhibitory cytokines, |IL-10; thalidom de, . .
beigg rabile da t i righidpit T&‘ﬁ’c ISPaiBeTs .8 usHei yeHtory cytokines, 1L-10;

thaﬂhérgﬁg,ugdrﬁgésiregﬁﬁg,;cyicio)spérﬂmﬁx? bitiRfke oligonucleotides); if) inhibition
of TNF processing (e.g. metalloprotease (TACE) inhibitors); iii) neutralisation of
TNF (e.g. using soluble TNF receptors or antibodies to TNE).

We describe polypeptides comprising multiple ligand binding domains of cytokine

receptors and their use in the modulation of receptor mediated cytokine activation.

According to an aspect of the invention there is provided a polypeptide comprising at
least two cytokine binding domains capable of binding to a cytokine receptor, wherein
the domains are linked by a peptide linker molecule that comprises an inflexible

helical region.

In a preferred embodiment of the invention said polypeptide acts as an antagonist of

said cytokine receptor(s). Alternatively said polypeptide acts as an agonist.
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of TKF processing (e.g. netall oprotease (TACE)
inhibitors); iii) neutralisation of TNF (e.g. using
woeabuswies9TNF receptors or anti bodies to TNF). YT/GB2005/002826
descri be pol ypeptides conprising multiple |Iigand
bi ndi ng domai ns of cytokine receptors and their use in
t he nodul ati on of receptor nedi ated cytoki ne
PrR€drABIAL theholyMeptdl chidptises ae AoRRGT i@fa tdGeh NWERL T@Hreferred
there is provided a pol ypeptide conprising at |east
crubs BgeiD et e IR oAg R PBPREL R eDE, B ey T 5, 8 or 10
wherein the donmains are |linked by a
dﬁ%éﬁgégf%ﬁfgﬁg&%%lecule that conprises an inflexible
hellcal region. In a preferred enbodi nent of the
|nvent|on sai d pol ypeptide acts as an antagbglst of

Insg sl it prefertsd spthodagnt of| the ipveniigethe galypeptide comprises
m&%‘t}i&ef’d& alﬁ%sat%ﬁd&ﬁ‘ ﬁr%’”' st.Preferably, the

pol ypept i de conprises t domains in a tandem array.

In preferred enbodi nents of the invention the

PG eihe pR et R dticat %%}03;1 pifiartie 4t 1St R fopY of the motif
A @ARK) od %%thﬁﬁﬂlt Vaﬁ’ﬂcanlt #6rebf Vﬁ@fekﬁﬂ‘y Eﬂé? mBﬁJié’ REIRE hflfecule

nmprises nore than 10 domains in a tandem array
coﬁn:eifses &bd yopiehefithd netif b AARE, iwit theelpngth @ﬁ)ﬂprp@ade dinker

| east . one copy..of the.notif K) or a . .
mpfG0% pERE SR Gy PR Bk ioERPRAT et oBepringacia.
I i nker nol ecul e conprises two copies of the notif
EAAAK wth the length of the peptide |inker nolecule
Afsemeorat vanantbisea hyker meolpqwds deaemen Hiffedn amine asid saquence by
{4l
r{eeo?%&org s@%ﬂ&%ﬁs,?ﬁ&lﬁoné de%ﬁgl?s bucg ﬁ%t re\r{n%no C?aa{lglgg% Ié%lécgl or
ndyhelidsl OdnfoBfifioau U&hbﬁthptesm@ed azdﬂaﬁts ains thékel Blat aasy Fiom a
that retains substantially a helical  or non-hel.ical
refeEiIcs r BP0 ACd AFPRERCEr BY ciopesavailiei amny apld suhstitiopgt Such
suﬁ?tftﬁftutr{s% ﬁloEée{hE{ ﬁ%gt?tu%rg %Qe@ﬁlﬁosﬁﬁl %tl‘%y amino acid of like
conservative amno acid substi utlons
chemabietistiast | Tires fallewing osen-timitings tiss taft ameoa agidy emreavonsalered

dDb th 1 i ke character C
o B F T i TR Ah e P soe. G HOCHEI g §figimic acid
anﬁoa!aﬁérgﬁd’ ﬁQdCQ}”%%Efé@fneVﬁldrgﬁ{?ﬂaﬁlgxféTE{%%nﬁﬁé T didd de Riktidine; e)

al ani ne, seri'ne, and threonin lutam c acid
isoleucine, leucme methionine and valine and f) phenylalanine, tyrosine and

tryptophan. Most highly preferred are amino acid substitutions that substantially

maintain a flexible or an inflexible helical linker region.

In a further preferred embodiment of the invention the linker molecule comprises at

least one flexible non-helical region.

Whilst the provision of the inflexible helical region maintains the spatial separation of
the domains, as described above, the provision of a flexible non-helical region enables

the domains to orientate into the binding sites of the cytokine receptor(s).
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and asparatic acid; c) asparagi ne and gl utam ne d)
arginine, |lysine and histidine; e) isoleucine,

woOemmines91 net hi oni ne and valine and f ) phenyl aCamB2e05/002826

tyrosi ne and tryptophan. Most highly preferred are
amn Cld S titutions_.that subs n
In Qe gngh SR Wit SR e op LBl AL S fear
thef %Irﬁ%nﬁi’n@f %ﬁeef afb OstipABA [ifker t MBIt e Ahdrely tAi®wing the
I 1 nker nol ecul e conprises at | east one flexible
onemmuohed>f trbalbmchgg clomaishiocsted ah gheprmiriosiemhinal endhef the peptide
i nfl n_nai ntal ns the spati al

linkeg %ﬂleo]ﬂ% 1?%8)1&0??%Fﬁgrecggoaescr| bed above, the

provi sion of a flexible non-helical region enables t he
domains to orientate into the binding sites of

In & furthier pabpdisrspt of the)inyaition dhefegbierfonth e&ﬁaltrﬁ&lon i focated at

i nvent i i
or i filicp PR3 ekl b e PRI P RE P bB6 TRt Bl e
oriditdtRafehe bhidirebdoradih dowated dt lie mﬁa@mmmmal efid bfi¢he peptide
. binding domain |l ocated at the am no-term nal end of
linkep mobeoply @aelatipk & HEASBRG P r el ation to its cognate
receptor. hi a further enbodi nent of the invention the
flexible non-helical region is |ocated at or near the
In cailbfuxthbr ¢rabodimaht efithe mvettivn the fexitie donriedicalrogien id pcated

thereby allowi ng_the orientati f .the b| in donmai n
at qrecat Ghe ARG ey b e G Ut e et Gipecule,
thefe'og) kaﬁ()wlfﬁg e Lﬂrﬁn’ca@ioﬁ & @ttd VRdhe dohirfsO@RA{Bed Q@%L&ﬁmo and

In"a st further enbodi ment of the 'invention
carbdxeykitdytrénal end hredpiectately efjiherpeptide bolkarenolagulein rrbationt teetheir

am no and the carboxyl-term nal end of the peptide
CO@FWQS?GPFPJF ‘ecul e, thereby allowi ng the orientation of

t he bi ndi ng donai ns positioned at the am no and

car boxyl -term nal end respectively of the peptide

Prefarpidg rtherdleatblg aon-helica]l segiom is @cﬂqé,qdja@@g:ntgtzg least one of the
bmdl%%egcgrg § E(ngi %cﬁ? refel:bt%l)}‘ tﬁé'fﬁ&%l@ n{fﬁ) 1&%.8116 B9k a
e bin | ng

Ioca ed adj ace east oné o

Jundtﬁﬁfﬂbdﬂﬁ'eerﬁhefblr[ﬁmgd@ﬁﬁﬁ efidtheyinfldxeblt heldabtegionon- hel i cal
region fornms a junction between the binding domai n and
the inflexible helical region. Even nore preferably

Evécnglgl?fé;éljefe#gﬁl/ ehdnkEiBle HBBAIB6ABpFiSS: AlledsCETE cSPIfof the
motif A(EAAAK),A. The length of the inflexible non-helical region is extendable by
increasing the number of repeats of this A(EAAAK)A motif.

In a preferred embodiment of the invention, x in the A(EAAAK) A motif is less than
10 copies. Even more preferably x is less than 5 copies. Even more preferably still x is

selected from 1, 2, 3, 4 or 5 copies.

In a preferred embodiment of the invention there are no flexible connections between
the rigid alpha helical linkers and the binding domains, but said binding domains are

directly linked by the inflexible alpha helical linker.

In a preferred embodiment of the invention said binding domains are linked by a

linking molecule consisting of an inflexible alpha helix.
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noti f A(EAAAK) XxA. The length of the inflexible
non-helical region is extendable by increasing the

wauands@iosei repeats of this A(EAAAK) XA notif. | RC&GB2005/002826

preferred enbodi nrent of the invention, x in the
xAmotif is |less than 1

A( EAAA 0
In ﬁgrﬁféffsﬁwyl@@dﬁgeme%fsth? HAYFIEOR éﬁideﬁe%éﬁilﬁk%wslewfeelmks the
car95 flSeARinks S (grie ¥inkdsh és%rﬁéiheﬂlﬂfl rtHé“aJnm@ te@ninfls &F adsecond

ies. In a preferre nbodi nent of the invention
bmﬂmgm@nmme no flexible connections between the rigid
al pha helical linkers and the bindi ng donai ns, but
said binding domains are directly |inked by the

In t}ﬁ@‘ Eﬁ%b&hﬁnﬁbm@ jneddifea! thé halkar linkdt i8 cBh®ARIE ®dtween the C-
enbodi nent of the invention said binding domains are

terininak bdh}byf thel finsk cytgkine nedledude amshiiedNitergningl helix of the second

fl exi al aqpr fer
pr iR ﬁﬁe 1§aﬁgﬁhé|P%1 & oIy &%%ecggﬂg%ﬂi H@ﬁS]n 2
sulzRnRMY fixéEéMbatfor0f F@ng abp Rihgmdp fedolverih ki cldtien afia short

term nus of a second binding domain._ i this enbodj nent
N-grmippkajdhpesitiebenl i Grécrminal segion frapes frst oioking degan and the

shoq'{a%)ecuhé:glgﬁl %ﬁ&%rm nfn]x g hﬁec dkrnﬁé @é@%‘% i 182190

frofiyd filet BetoRdkeaid @sidhéyuis 5 rolfglselddyldlolytdkmtgastthesetam short regions
cyt oki ne bi ndi ng domalnsma |aII

of GhiRCcAl icoptormatonsafigntheC-tergiaal rulﬂﬁﬁ ?ﬂ\f/ SRAEDpHReIx % in Figure

1Bgﬁ{ L2l c?tolﬁlesmrﬁef&lé td‘?éﬁté’rﬁhna@i@ﬂel&oﬁ’tmﬁ@édrg aB) of a second

ermnal region froma first cytokine domain and the
cytekiaet pre-helical N-term nal region froma second
cytokine (i.e. residues 182-190 froma first cytokine,
and residues 1-5 of a second cytokine as these are

In §iFRFdnt 'E:@ﬁﬂtﬁ@é t8fs f-2QdRFh&eAbh (Kot hahdlBidran ad fR4tidnd can be
Ctermnal helix (for exanple, helix 4 in Figure |

altéred eitter biytist msgruon pﬁé 2ar3d4,tfeﬁo7 8, 19@ 1IQ| additienAladmipp émris@ or

r e,l ki
by ni#‘?t L hi ?1’ d ’or’ i e gtay%ﬁ ?%o? F]On%r(raglrlé e%l? llr%{:)lhlgﬁ with
no@dl‘ 9rdp@¥tﬁ%| fof @kémsﬂé @ntﬁ%orﬂéttc%fr@;ﬁbr@d&st hedditiyn bhen éxtseitih®acid
or 10 additional am no

wﬂé@rcuhlce 6n a@ghtlton@l retatize itgnslaiom of the tyo dpmagns By approgimagely
1.5% a &) a rg?atn\Qe 1%?&9)% 3 MPERS &‘ocil?alﬂg)érgﬁﬁﬂ 83 Mk Rixis of about +100°.
Typically, linkers could start with two EAAAX units and will be lengthened by

addition of A, AA, AAA, AAAA, EAAAA and EAAAK sequences.

In a further preferred embodiment of the invention the binding domains of the

polypeptide are the same or similar to each other.

In still further embodiments of the invention the polypeptide comprises binding
domains of cytokines selected from the group consisting of; growth hormone; leptin;
erythropoietin; prolactin; 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 stimulating factor (GM-CSF); ciliary
neurotrophic factor (CNTF); cardiotrophin (CT-1); leukocyte inhibitory factor (LIF);
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novel properties, for exanple antagonistic properties.

Addition of an extra amno acid will produce an
wadadictoieroal rel ative translation of the two dorar/GB205/002826

approximately 1.5 A and a relative rotation of the two

' r . | i Xi S bout +100. .

PRRR @YD Bl S REL A e W Easarsin o (1P,

anwpyadd RARK gngiihened by addition of A AA  AAA

AAAA, EAAAA and EAAAK sequences. In a further

preferred enbodi nent of the invention the binding

onBag 0 he ,pol tide e.the sane or simlar to

g‘agﬁﬁl gﬁ%refgr.e ﬁrrr?ds?ﬁé&ﬁg’ﬁpg HE%%%V&BP%@{ desst angeof the domains

comveited @@o&hﬁh@ﬁh&&%ﬁ&ﬂ%d&rﬁﬁﬁﬁfi ses bindi ng domai ns of

cyt oki nes sel ected fromthe group consisting of;

grow h hornone; leptin; erythropoietin; prolactin;

S GEIORGALPhobbyy bdsoih phdi i e
tino-Hifdingd@mnaihe 0§ g@wed heimyons! braiatikbhRat Qaridle CSF) ;

granul ocyte macrophage col ony stinulating factor
(GMWCSF); ciliary neurotrophic factor (CNTF);

di.ot i 1 e ol euk i phi, bi t
OO DR Cl NP BEYES 5, 300518 e 36 g
referomge. bermedificdtant tor GHTINFE doth TN, anangteRAMSdiddaRd: The

In.a further. preferred epbodi ment of the invention at
e (it APasH wO Tt i edehhes ouishnGFBhe or IR
cdBipeicddo KaNREkPe dIn ?h.géérrh&ﬁficac?@f £l s TROS :agg{tsts? {/gxere is

the_invention said polypeptide conprises at
afsordisdlesuttonfisites2 afiodjficatiohs Hot mesnk,in he aregtiowbh GID bR R6hists.
GH va are disclosed in US 5

Lant . di.fie I apt [ : _
b o B Rl . By fhein B atimmt G for st
Inmeldistlosddi i01US 9,86%41026; 188 6103 %i 1€ 632874 1 SHES. &57.292: and US

bi ndi ng sites. The nodifications to site 1 produte a

620308  cdetuplewhish erenimsompotatagrter refddricai ModibratiGhiRto site 2 are also
3 W) d-type ._Thes dified mol ecul es
dg%tw g(.{é qggé)agtlls léér. anf’ﬁ@r %C%%esé&seoaé?@ ¢t o%h r"%h?é# vihengmodified to
cttinatiaf giniat, 198iae !t hggtoptRa Ulykosink, bhéhyTl8akd QR offtaddd acid creates a
ﬁt a?onl st.s. Further exanples of "nodifications to i)

molegule avithy andagonisdc mepnsftidsni ty of GH for site 1 are
di sclosed in US 5, 854,026; US 6,004,931; US 6,022,711,

US 6, 057, 292; and US
In our co-pending application WO03/070765, which is incorporated by reference, we

describe the fusion of a GH variant with antagonistic activity with respect to GH
receptor activation. The GH variant is fused via a flexible linker to the extracellular
domain of the growth hormone receptor. This chimeric polypeptide shows delayed
clearance and antagonistic activity. The provision of a similar chimeric polypeptide
but with an inflexible or partially flexible linker is also within the scope of the

mvention herein disclosed.

In an alternative preferred embodiment of the invention said polypeptide comprises at

least two binding domains of prolactin, or a prolactin variant.
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6136563 each of which are incorporated by reference.
Modi fications to site 2 are al so described, in
weoaondeioaeddar am no acid residue GL20 in GH whi c RCWGB2005/002826

nodified to either arginine, |ysine, tryptophan,

tyrosi phenyl al ani or glutam.c acid creates GH.
b R R RaGoNT B Mgt AR e™img R “pdfydice
c@Bpiixes dh Rgniap ptid Gadicdte WHRR/I® §4d Bminovatié Redngence is modified at

i ncorporated by reference, we describe the fusion of a
PSPl ioHthuganprelagtigoni stic activity with respect to

CGH receptor activation. The GH variant is fused via a

flexible linker to the extracellular donmain of the
Igropeferied r eminelimedepf die inMentore Bhidemodifioatiop éptand@nino acid

o O W T e e el
ar\%ﬁltiﬁé‘fahﬁﬁg BtR Risidar Prétlayly kadi Bb&ifchiie furdifer & tfprises the

thin the scope of the invention herein disclosed. In
dedetioal afat Feasti% é0prlefl 2r ¥ed leyoidd teemined eminveadidixesivdupon
sai d pol ypeptide conprises at |east two binding
domai ns of prolactin, or a prolactin variant.In a
InpeneflRfratide efbodinEaNbf B iheatibh R¥ihdifg demheink b@HRCHdIFheptide
vari ant polyﬁeptide conpri ses an am no acid sequence
argssEIHr EnpashaMicho aci d sequence is nodified at
position 129 of human prolactin. In a preferred
enbodi nent of the invention said nodification is an
Inznpraferiad iechbstinsdnt bfithednvenBoe fsgid Pblypepitdectosntrizes b firdt Ginding
repl aces a glycjne am no,_ acid residue wth. an arginine .
dagpdn, el i erp %Q}B@Oﬂpﬂ?&dé%%@pa@ awg 2 gefpnl bigdingAomain that is
a%@k&ﬂﬁBﬁg' onsgs the deletion of at least 9, 10, 11,
2, 13 or T4 amno termnal am no acid residues. In an
al ternative enbodi nent of the invention the binding

d [ af _th I tid dj, ssim | A h .
PrfRray 3pid ROty ORI ROIoRS [ BRCRE; Grnaln g 2
proltipeiptindeloampri ses a first binding domain that is a

growt h hornone bi ndi ng donmain and a second bi ndi ng
domain that is a prolactin binding domain. Preferably

In?%ir?gﬁeﬁ@g%cg ﬁ%‘férpe% e‘fr%b%@irﬁ&ﬁ o(}fthgmgglﬂ%hsanpﬁmge%ﬁ%ie ng.nrﬂ)gses a
first binding domain that is a modified growth hormone binding domain and a second

binding domain that is a modified prolactin binding domain.

Preferably said polypeptide consists of a modified growth hormone binding domain

and a modified prolactin binding domain.

In a preferred embodiment of the invention said modified growth hormone binding
domain comprises an amino acid susbstitution at amino acid position glycine 120.
Preferably, said modification is a substitution of glycine 120 for an amino acid
selected from the group consisting of arginine, lysine, tryptophan, tyrosine,

phenylalanine, or glutamic acid.

In a preferred embodiment of the invention said modification is the substitution of

glycine 120 with an arginine amino acid residue.
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prol actin binding domain. In an alternative preferred
enbodi nent of the invention said pol ypeptide conprises

wa 2646r02089bi ndi ng domain that is a nodified groRCIVGB2005/002826
hor none bi ndi ng domain and a second bi ndi ng domai n
that is a nodified prolactin binding domain.
Preferably said pol ypeptide consists of a nodified

Ingr iter besTemaE elbodihiegt: 60MRI iBvaitidn aalDaiolifed ;ﬂbl@bt@@bir{dmg
bi ndi ng domain. In a preferred enbodi nent of

domaie AOTBIASSS o BOABERTTeel geine A2RofrismdLY ﬁﬁdm@hﬂ@mmns the
suﬁﬁfmﬁdns 5P 11?5“1@9 Vgl‘fﬂ I ee#‘fgﬂﬁry !&'ﬁﬁn%n %& I%%}h{l]é) Iar%fegabl}/ said

position Clne 12 I'cat'i on
mailﬁcd:hﬂml ﬁlttherocrbmpﬁnsgd; e d&etﬂaﬁQ)f‘fa@ﬂeaam%am, na, &z, 13 or 14 amino
sel cted fr, e group consisting of arginine,
tepyaa ﬁ@ﬂn?ﬁﬁg , tyrosine, phenylalanine, or
glutam c aC|d In a preferred enbodi nent of the
invention said nodification is the substitution of
Ingl fyﬁh@r@rq@aedxﬁmh@mea‘r of thi rim/eammsaicépblorpm:ékliecfunehdmomprises
furt ferre he i,nvention sai.d
= g PR E Rkt ot B R R Geeie SroBotHY FatsSptR i a growth
hoffasihd ir€biodN IO fanghlyehdtiere 17O ferrel eéEbRIMY¥ntS 8f @he invention said
nodi fication is the substitution of glycine 129 wth

reGeRtod it MORSUARPGFOo%ici d resi due. Preferably said
nodi fication further conprises the deletion of at
| east 9, 10, 11, 12, 13 or 14 am no term nal am no
In agireferred erdbedimehhofthé inviehion saidefigandednding ddﬂnﬁﬁﬁha}%e linked

the inyenti.on said pol pride further conprises
to i PR NHIGE ASAITPYF ﬁgﬁwpmvpﬁ@gr%&emlﬁng of an inflexible
hefts2t&h@bl y said receptor is a growh hornone receptor.

In an alternative preferred enbodi nrent of the

i nventi on said receptor is a prolactin receptor. In a

f d i nvention.said .

BRI o BT otk i Bues R oty i, Piskide 8 Mhgleiey acia
mcqwmm fhatdhcadés M?pe@ﬁﬂ@ﬁdc%tdﬂ@ @'th€ Aveh®dd. ng of an
i nfl exible helical region. According to a further

aspect of the invention there is provided a nucleic
In Z3‘:15ri;jferred embodiment of the invention said nucleic acid molecule is a vector

adapted for expression of said polypeptide.

Typically, the adaptation includes the provision of transcription control sequences (promoter
sequences) that 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. Enhancer elements are cis acting nucleic acid sequences
often found 5’ to the transcription initiation site of a gene (enhancers 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) that
have been shown to bind specifically to enhancer elements. The binding/activity of

transcription factors (please see Bukaryotic Transcription Factors, by David S Latchman,
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nol ecul e that encodes a pol ypeptide according to the
invention. In a preferred enbodi nent of the invention

weabw/medl ei c acid nol ecule is a vector adapt edCTaIB2005/002826
expression of said polypeptide Typically, the

A&(a%?l a?’ke%g ﬂtﬁcggﬁieﬁl{aé&e n% %ntoo]; e“{%@“ﬁ rfI Bltv' Sminental cues that

seguences sequéenc
incledd, /Uy &smehls, plownfnbd:la@xmeasolhtem (e.ghglseoda, offmfdreﬁmental effectors (e.g.
sequences nay be cell/tissue specific, inducible or
heg@nstitutive. Promoter is an art recogni sed term and,
for the sake of clarity, includes the foll ow ng
features which are provided by exanpl e only. Enhancer
Preinetee nlemeatsalsm igclade iscngalhd d1AET & bex iand BdGupolyesrasé iretiation selection

tlon |n|t|at .on. s
%@ﬁgqmﬁ%ﬂ@i?@ &%‘h Oa? B&TF 8 Ffan%mp ign H”J&%tﬁ’él ‘e sequences also
blrﬁﬁgy@?aﬁl@g tBMSRnRBALRE- L, 1ol faeilikfe SRAUSHEBSE iR §elect10n by
t he ore position independent). Enhancers function t
RN Apobarwaseche rate of transcription of the gene to
whi ch the enhancer is |linked. Enhancer activity is
responsive to trans acting transcription factors

Adapokippeptsodi@siudt hhé phangobh g I’lseb‘ab@m fr@ﬂ&kd’l dnd autonomous replication
specifically to enhancer el enents.

seqieReRsnyrisl PPy fagiliggfe the apdntpnamoe @ﬁﬂﬁa‘@@@r & ths|cakayotieer prokaryotic
cellEu\kécrté?Qttﬂa artd ARREE 'u%e{igﬁglg g @fre@qg hgeﬁsomal Vectors

at chman em c Press ego I'S ‘responsi ve
to a nunber of environnmental cues that include, by

AGHG PR bifo Dite Belarepaon of Hedey) Sicpuhaties Huirdhe grovision of
traﬁé&%tlbﬁ‘ Cﬂeﬂﬁﬁlaﬁ&]/?@l%cﬁ:ﬁggﬁa_ A Le¥ered TN D) YRBERS Cthe prov1s1on of

iation selection | S) sequences that function t
intg@pbrboseny; @réryﬁltes KM rthqjtﬂloﬁlomﬁptm@nmm expressien of vector encoded

ences. al.so bi.nd es that function, inter
sl P R U O PR BRI B Rt ool ect  on
by RNA pol ynerase. Adaptations also include the
provi si on of sel ectable markers and aut ononpus

Thesgpdaptatiosn asedigdriewsmwi &5 abt Fheecis| ¢ siepificeplamount of published
lit Rﬁ‘?lg’sg)e&ft eglﬁ ﬁ?ﬁ ?éctc%r%o%qgt?uc%foh%}{ %éo‘fnbgﬁant DNA techniques in

prokaryo
gemiilo Rixand sdey Safnbrcrokf e rat €1D80P l\aﬂecﬁﬂa;tS@]mﬁingv gcLabsgatory Manual, Cold

Ada whi ch f litate the e of vector
Spehe aﬁo ShAEST3193) &%@ tSﬂlén%&w fnd p EBEF‘?Sp&‘PI&S’HY Marston, F
(19895 Mbl&ﬁﬁg %Mﬁﬁ&ﬁi&"@&)&&ﬁcﬁ%ﬁs'&%woﬁtﬂ IR18b18&, Oxford UK; DNA
i ncl udes the provision
Cloning: F M Ausubel et al, Current Protocols in Molecular Biology, John Wiley & Sons,

Tnc.(1994).

It 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, picornoviridiae, herpesveridiae,
poxviridae, adenoviridiae, or picornnaviridiae. Chimeric vectors may also be employed

which exploit advantageous elements of each of the parent vector properties (See e.g., Feng,
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internal ribosone entry sites (IRES) that function to

maxi m se expression of vector encoded genes arranged
wOonodwioaosstroni c or nulti-cistronic expressi on PCT/GB2005/002826

cassettes. These adaptations are well known in the

re .S, a, si,gnifi nt _of  publ i shed .
e o 005 P PBR L SBS AR Bl PHRGEREY e vt or ey
be @0lSied Ut ireddnebithdt eONAD itsbaniquéNfo TheC hdpligbiesn i feficient, conditionally
general . Please see, Sanbrook et al (1989) Mol ecul ar
replicpiyRg orgerlcatign 6P PRt Manual , Col d Spring Har bour
Laboratory, Cold Spring Harbour, NY and references
therein; Marston, F (1987) DNA C oni ng Techni ques: A

' . ford - .
preffn G NGBl ARPUIRTH. 18 by Pl BRpestisfpfiusd syl and serovial

gendviudse Clnl e niths0 pegfyrred pradtiMY bieie Sndikion, thacvedtoR94} .detifved from the
will be apparent to one skilled in the art that the

humgg dgpayinis 87Ny tartoytariynRigfEied nvesers iirBe dganed from the human
r e ' I
e e PR Aurhr bic ¢ SUERL RESUB Pedoebl BBy pé attonuated (o
the poawttafibsinfgaonsiiered Etdplieationafefieienii hp usodijfcetions@andebations in the Ela
e yed. vectors incl ude. reconbi nantl dified . .
and G B0 SRt G E b el SUEHRAS 4 dh ] PFRgie to achieve particular
exprBS§sRIre ERRAM %@l § G S8rinktOFEp BACAdh AN Istrh#dA®r lower immune response are
parvoviridi ae, picornoviridiae, herpesveridiae,
prefgresdvi ri dae, adenoviridiae, or picornnaviridi ae.
Chineric vectors may al so be enpl oyed which exploit
advant ageous el enents of each of the parent vector
r rtj,es .(See e.g., Feng,et.al, (1997) Nature .. .
AR PR T Ut ESBRelH) Ty PR PG Taleatign competent.
ConditibBlalfyyRE1i EtinBBMrap §citBM drb Qsbd0Y dcBFRBRERBA ¢ %ressioln in particular

techniques to be replication deficient, conditional .
cell fnsh ivdulei spidng rapwasdttresd ensaiyemeintectipnef Exanyples of conditionally
: t f .fr.om.t. iral e .
rep SRt e RO 1L PO P TPl R itz oy Relh and .1
(1994pEur. O of Saned J0AEL): 1166-1af71t baldittvtabekafplet hef MBEIQES, replicating
are qeri ved from the human adenovi rus genone. o
vectgss 1RGIRdn WP VIR SYheEtn B cen §santeal der repbigationrafi the virus is under

contfdy BRY PM%\’\%M iS4k ¥RESn 2 pRfticalar LB gp;%gh% ?%f %t%% such that in the

capaclity of such vectors nmy be attenu
absepas oftexpfessien nfjsuchrpshe ehedrisvafllriot adpilioated Exizangles OF suxh vectors are

dj fications or_deletjons int E or E
ol g TeIgROmsS ol e Saies PRt SAcs080 Ahe L oped December 16, 1997
and MERARARN! & ACAYE SRALsDEhk &b, $XP1,936 iQRed February 16, 1999 the entire

qhar act erl St cs_o_r perm t repeat adm ni stration or
teachiggsenf Wwhichuare heresipimaemyoratesl by reference.

Additionally, the viral genome may be modified to include inducible promoters that 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; Lee, et al. (1997) Mol. Cell. Biol. 17(9):5097-5105; and Dreher, et
al.(1997) J. Biol. Chem 272(46); 29364-29371.
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preferred. Alternatively, the viral vectors may be
conditionally replicating or replication conpetent.

waanioiosonal |y replicating viral vectors are uBewGB2005/002826
achi eve sel ective expression in particular cell types

e av ing u d broad, s tr

VeSbar B SRR P SORATE] BRLTT o POgl R el b5 isial sources readily
avBieHH 10086 pboPeiNkSin the. arf 183k aples tiweve2itds BA b&étﬁasmlds that can

Russel |, and SJ. (1994) Eur. J. of Cancer 30A(8):
beppBomahqrinteg@éingi onal exanpl es of sel ectively

replicating vectors include those vectors wherein an

gene essential for replication of the virus is under
A&Qﬂltlﬂgo!o @furt@epés%%’tt il thmxf’ehtld)&th%i?é is\RoBMYa c8ll Bansformed or

particul ar cell "'type or cell state such that in the

traalsfsein«bmtbfth@mpﬂ@s s¢1dm>r aectmoxgier@to thehiaventions wil | not

replicate. Exanples of such vectors are described in

Henderson, et al., United States Patent No. 5,698, 443
In la 98818 DOERIINREntlS, thd B9éntdnchatdedttlas 8 enkargdticadell, Uni t ed

States Patent No. 5,871,726 issued February 16, 1999

the entire teachings of which are herein incorporated

e

e.&. Spkdmapdnyeas @a"reﬁ)n]aé e%shzanpprﬁliynelmeﬂdr(e gebtcgiostelium spp); insect
condi tions. es o f C|ble nnte s ar

cefl fe.g nwodeie T‘fg%e’]df’} 2ok Fg&l (Oéé‘én INEING &a&a@ce\m
Hamada (1997) Bi ochem Biophys. Res. " Conm
230:426-430; lida, et al. §1996) J . Viro

In 70 BymENEprelEed erhadigentof tie ivEotan said celkis agirokaryotic cell
71(9):7128-7131; Lee, et al. (1997) Mdl. Cell. Biol.
17(9):5097-5105; and Dreher, et al.(1997) J. Bio

InhemntBr2bspst 02 ABO4nLERi6h. Veed 65 S‘prm&ecﬁlasﬁleﬁﬁ)dnm-prepare a
viral and are available froma nunber of commerci al

podypeplédasaceerding to the mvertininessaidomethad parppBHS fieisfe®d °fin t he
art. For exanple, the vectors may be plasm ds that can
be episomal or integrating. According to a further
aspdyrt ofgréwiegi nvehtcondihges ¢hd mvpntn decbnditioak Iconducive to
transforned, or transfected with t nucl ei ¢ id or
vectths PREediogi g H"Wﬁ%é? ?’F\?@Wﬂ’%tr?h&f FvEntie (fr ed

embqgi me € pbIFYESde Fbn® e el Sdrlits] @theéﬁl&ﬁblh&ﬁbﬁtc
cell q Pr E%Oéériéﬁtﬁ g %&gufaryot |ec ece r|1s|g§ose| ected from

t he group consisting of: a fungal cell e g.

In%aﬁtgga ag%{eﬁﬁ ggf vi Sﬂ‘glé%].[ sgidc Ip?él%pesp? He i& ov1deg%i% gu? 'a?ﬁnity

Affinity tags are known in the art and include, maltose binding protein, glutgthione S
transferase, calmodulin binding protein and the engineering of polyhistidine tracks
into proteins that are then purified by affinity purification on nickel containing
matrices. In many cases commercially available vectors and/or kits can be used to
fuse a protein of interest to a suitable affinity tag that is subsequently transfected into
a host cell for expression and subsequent extraction and purification on an affinity

matrix.
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cell (e.g. Spodopterafrugi perda); a plant cell; or a
mamal i an cell (e.g. CHO cell). In an alternative
wonredfomiosad enbodi nent of the invention said cePCTiGB2605/002826

prokaryotic cell. In a further aspect of the invention

there is..provi.ded a pLep et
in giE b ar e SPRRENRVIR PO A2 L RRRR B o b RENACR b efporarea
byStRRS1IcOfwe UdscHbOWINdGeltafbaity taachohdiypeptides thue uiitisesrd denain
in conditions conducive to the produyction of a ..
thasol yiseies de 2ac i ng Sedientfe | Wokbnt 18361 anlpej j jaddition  of
p rom:the [ g
e S e T T
glwasypspnelytinabitol Saprmrefaledially ttseerintf fiidnembrages and can
Affinity tags are knopﬂlin the art and incl ude, : .
hak PRGBSI G B GYOKIS GPRich FIBAECTS (PeLyEy fhgdnvention
nodykdifseRi ndi in Eheie8Ngi Q@@ i NGnof  attached
he%gr} yhid%itg(%lgsleﬁe t 'reg%l?gﬁa?%et%o p?gggi Ilrsgd that are then
glyvasylphesphdsidykifidsital mplesulei f i cati on on ni ckel containing
matrices. In many cases comercially avail able vectors
and/or kits can be used to fuse a protein of interest
AdcBrddngs b taaBlrghenfakpdit tof trRYirveAafiod Shedeilds enordded Y polypeptide
transtected into a _host cell for expression and._. .
comphisiag e firstesstakarg bisrling dopain finkest iva BRowh cxfoking pipding
E I - : ;
e
cyfdkarrbdptar. novel affinity tag for pol ypeptides that
utilises a domain that includes a signal sequence that
directs the addition of glycosyl phosphatidyli nositol
In WPriffe X@cﬁﬁkﬁ{j&‘ thEUMREM 5HE%irdi RAY sdBRl BRI domains are
gl'ycosyl phosphati dylinositol tag preferentially insert
linked by b ifloxitlenteriklor mobesulgnd can have antagonistic effects
on cytokine receptor activation. Therefore, the
i nvention herein disclosed enconpasses pol ypeptides

In %h talte@Btivd prafned ealihvamsett phaspinattidylsaidofiist @id second binding
nol ecul e. According to a further aspect of t

) he = . .
domainsrare binkedhey e pertigy bl arolecyie b epmpiasss c@nplpablsdrelical
retErSt cyt oki ne binding domain linked to a second

%y%okine bi ndi ng
In a preferred embodiment of the invention said first and second binding domains are

linked by a peptide linker molecule comprising an inflexible helical region and a

flexible, non-helical region.

Peptide linkers that comprise inflexible helical regions and combinations of inflexible
helical regions and flexible, non-helical regions have been described previously above
and are applicable to this embodiment of the invention as are the previously specified

cytokines and cytokine receptors.
In a preferred embodiment of the invention the extracellular domain of the cytokine

receptor is linked to the first or second cytokine binding domains via a linker

molecule. Preferably said linker molecule comprises an inflexible helical region.
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domai n wherein said pol ypeptide further conprises an
extracel lul ar domain of a cytokine receptor. hi a
wonrefomiesad enbodi nent of the invention said fi PeT/GB2005/002826
second bi ndi ng domains are |inked by a flexible i nker
lte tive ref
In{%le%?e%agmel re?esrrael% de?lﬁ?(g?‘le%t éheecgn g gg er mo{ecule is
flegibge.| i nked by a peptide |inker nolecule that conprlses
an inflexible helical region. hi a preferred
enbodi nent of the invention said first and second
[ [
P Rl i’ DR TolBa e SRty & B e S and ol
nofi-heléablegiomon- hel i cal region. Peptide |inkers that
conprise inflexible helical regions and conbi nati ons
of inflexible helical regions and fl exible,

In B%eﬂéﬁrlsdl eRbolREHN® B? tHAMPeRRE NafieSH61LRE @nﬂ[r%%&ﬁaﬁh ¥s growth
above and are applicable to this ‘enbodi nent” of

hoimpengn o @ngrawthahermere mr@ut thesdoy, @rpbealdueeitra@e}lubkudwwm is a
cytokin t ef erred enbodi ment of
vﬁg ho one ex%‘acetﬁﬁ %} (f%) ajin, rF%F%Ey %‘% doma1n§ arie%e &y t oki ne

e THVEM ToR ¢ e extide n-o
receptor is linked to the first or second cytokine

i ndi ng domains via a |linker nol ecul e. Preferablﬁ sai d
Y,

ThP PHW@? i1 8¢l Brvertinsy maederansitate @] Binstipwalitye Ajirstly, the first
f
ond SRR, ddtndfle ShrBHRAL SRR OF bRl RO, Ty B pliforably
linkad tyld plptidembibeeuielcokpednsesinen an rififlexblel kelivel regidn, are
region .a ex| bl e, non- ellcal region. In .
cagbll 8F BHTnELburabaTare HelR GRERIOR EH tEoy ipder the
assBERALNOf GBI & ch®r & hRF RBRBIex B, (Budhi@WinB U RREcam

vari ant thereof, and said extracellular domain is a
celg rstgmeHingo rSeevedlix threa petvisidraof do i domragt exoaiprigingafyfokine

nalns ar e ti.de. of the ent |
R R M S S R R g
11gﬁﬁ@ &ﬁﬁ@ﬁdkﬂ@ B S tC Qm&{ﬂd&igng) thet @il @ Sace Gecapdil SThis third
t hereof, which are Preferab
domain is preferably linked to the first or second domain by a peptide linker molecule
comprising an inflexible helical region. In an alternative embodiment of the invention
the third domain is preferably linked to the first or second domain by a peptide linker

molecule comprising a flexible non-helical region.

In a preferred embodiment of the invention said peptide linker molecules further

comprise an amino acid sequence that is sensitive to proteolytic cleavage.

According to a further aspect of the invention there is provided the use a polypeptide

or nucleic acid molecule according to the invention as a pharmaceutical.
Preferably there is provided a pharmaceutical composition comprising the polypeptide

or nucleic acid molecule according to the invention. Preferably said pharmaceutical

composition comprises a carrier, excipient, and/or diluent.
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i nked by a peptide |inker nolecule conprising an

i nfl exi ble helical region, are capable of binding to
woebde/genvi ace cyt oki ne receptors and steri cal | pChiGBiers/002826

the association of these receptors into receptor

W%g n'pal §}X§*§te{t ut%e p@ﬁ%\éﬁ%g‘%ﬁ 2 ogl%ﬁ ?rgfearfn t%gl pre§erg nlnve?]tbo% are

omal n- conpri si

ad@ym@ﬂeteﬂe ﬁlecema@mceuaea@ar taSceptdlee Ofprepf iomgpabl eTef term
functioning as a_ sol ubl e receptor, thus i gati ng any
“phgsreyicallpprsptablsimeanp @manﬁ@m gaperiel ghet foes ot é‘étéffefe with
th{: E@&?}/?{é@iss g?ih%gg%lg%lgac} nf%i} tHe Qétﬁfe%l%@hﬁ)énis e pfeﬁaratlons
mmy)foeldnélg ot salts) @uﬁfﬂnmgﬁgm bbmphwﬂe maﬂnergg:remrvatimes and
ive nbodlnent of the invention the third

Op&BWg tﬁga% 538575 nked to the first or second

domai n by a peptlde | i nker nol ecul e conprising a

fl exi bl e non-hel i cal ion. In a preferred enbodi ment
Wben usrd inninedicingn theasadts agpuhdd@ phaneecutioiléc ateestable; thhknon-

riseqan anng a sequence t hat ensi t
HERTREREIST ATRahiE S S SRS b ], BROistd 15t Brgpare
phiafiackitiRilyi20BeptdE alisShreoVirdede hbeetts@led fRsth ¥Redobel 8f the
or nucleic acid nolecule according to the invention as

IngenspBy %‘a@emharr@molowaébeanémhyﬂmq%wailg agppfabde eplig include, but
ar® N mﬁfhgféh' ¢3! éﬁ%gf@gég%%ean f&%{mﬁqbs'ﬂﬂ)&lﬁg Q&hé’p%?&fogﬁonc,

or nucl'eic aci e according to t I nvent

hyBrobfamiablsylfsae, dninidgr ptaxspﬂnmicc ahalelomaoalct [ whcyim;rpmrse doranic,
qanrier,.exci ent ... and/ Iuent n adm ste
mgIfit; Riscing i T e, A PSP Gee R Al Ghn be

préfafedatiTaMafheRdal Br RNAHARGENE IsGRY, | ShcRCRERIARLE potassium or
reparations. The term "phar maceuti cal |y accept abl e”

ca salts. non-toxic material that does not interfere
with the effectiveness of the biological activity of
the active ingredients. Such preparations my

THeQiHaith&deMti € Woaipdsitiohd saybiohfa@t kiighb&gBiffering 05med, iikdleding:
carriers, preservatlves and optionally other
acetieacithnd Fall sERtsd ingesaltybats acid s Fdlt mad PhRwhesreeid in a
ghoul d be pharnaceutically acceptable, but
nonphar maceutical ly acceptable salts nay conveniently
be used to prepare pharmaceutically-acceptable salts
th f d t d.f h
The C%{‘n%gSltngS m%ryebengomblégcl 19 Sesuecri ovr% aepﬁa%r%%ceutwaﬁy—acceptable
carrier. The term “pharmaceutically-acceptable carrier” as used herein means one or
more compatible solid or liquid fillers, diluents or encapsulating substances that 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 that there is no interaction that would

substantially impair the desired pharmaceutical efficacy.

The pharmaceutical compositions may conveniently be presented in unit dosage form
and may be prepared by any of the methods well-known in the art of pharmacy. All

methods include the step of bringing the active agent into association with a carrier
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i nvention. Such pharnmacol ogi cally and
phar maceutical | y-acceptabl e salts include, but are not
wOi2nietoaeBot 0, t hose prepared fromthe foll ow ngPatiGBR005/002826
hydrochl oric, hydrobrom c, sulfuric, nitric,
thﬁtgcf&g%g{ek @B% gl?lrr]ri%crg ’agcﬁeégc{rk gﬂﬁfg‘ﬁéﬁtgm g’ene%lg EﬂeCCOrrﬁp%rsmo%s are
prpprasdTRe enifbredl |ayid astapeBbrtngsdd the achve bempsedandasesciation
,Ik%line netal qr alkaline earth salts, such as .
ngb&i id patige < Onslyrdiaded poli samiess or Peth, pigrthe db opesspary,
i may contain suitable buffering agents,
Shi%%ggg%iptrr}%@gceti c acid in a salt; citric acid in a
salt; boric acid in a salt; and phosphoric acid in a

L.t. The. I L] be caonbined, if desired, .
T e B L L S P PRR PG U ARl P sirpgtives,

suclP iR bR RehiveR b rias CBRE S8 MafdbBiis ariSthisgdsdner ei n
means one or nore conpatible solid or liquid fillers,

di  uents or encapsul ati ng substances that are suitable

fo 1L NEstration.j.nto human. ..The term "car.rier
g RRAEt e BBl of st i ey e oo RlibRY by eny
coyditibedli ®utep inbludiigC hj¢dienast byegradgl edfigidn bSer time. The
conbined to facilitate the application. The conponents
adgpnistEadion HadYrd e HamAS, Bedtple HitRayV enres dniapeiienseh falaussplar,

intReh Sﬁ’ﬁéﬁ%ﬁ%&s‘}o%&ﬁkd&ﬁﬁl.ﬁm ecul es of the present

I nvention, and W each other, in a manner such that
there is no interaction that would substantially

i npai.r the sl red. pharnmaceuti cal efficacy. The )
CHRPHaER HEIEIR o6 61t SO SREORIy 6 TUH R P fhogite units such
as RESHRR! @FletsN 1048hfesd 05A& Nt RiE 3N ARG dPLERM: ©F (BY active

-any of the nmethods well-known in the art of pharnmacy.

compowt hddber nempostionseinslude wispdnsions)iingaquiseusadigitide or non-

28980t 1ilirdg g)ucﬁsas%csi at i on ivvi th a carrierthat constitutes

15ne” oM for e ae EedEdr v h T BT e 8™ 1 n general, the
conpositions are prepared by uniformy and intimately
bringing the active conpound into association with a

The; ¢pmresiigns jofr theginveniém, agf eimistersd il effeqtiver ameynts.  An

“eﬁﬁc‘tibie 2Bt I?seﬂrat ihollf %?ﬁ%%}éoiiﬁ&}ﬁ%ﬁﬁoﬁé" Sr B, #%ﬁlléf: %vith-ﬁﬁ‘?her
phar maceuti cal conpositions al SO may contarr,

dosmst prodadel Yhe dagirtditdsporpe e frethe@hsevaSreating a particular disease, such
as cancer, the desired response is inhibiting the progression of the disease. This may
involve only slowing the progression of the disease temporarily, although more
preferably, it involves halting the progression of the disease permanently. This can be

monitored by routine methods.

Such amounts will depend, of course, on the particular condition being treated, the
severity of the condition, the individual patient parameters including age, physical
condition, size and weight, the duration of the treatment, the nature of concurrent
therapy (if any), the specific route of administration and like factors within the
knowledge and expertise of the health practitioner. These factors are well known to
those of ordinary skill in the art and can be addressed with no more than routine
experimentation. It is generally preferred that a maximum dose of the individual

components or combinations thereof be used, that is, the highest safe dose according
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such as: benzal koni um chl ori de; chl or obut anol ;
par abens and thi nerosal. The pharnaceuti cal

woanpadiwions of the invention can be adm ni st eCedH2905/002826

any conventional route, including injection or by
L R A R T
how ek, S € haent rhat fr@ﬁa\ap@y a 15WbE dé_NeOioferabde dose for ‘medical
transder mal . Conpositions suitable for ora
reagiii PRyShelagiceiearays oefopraeHy any akerficatgt e uni t s,
such as capsules, tablets, |ozenges, each containing a
predet erm ned anmount of the active conmpound. O her
In aoﬁrﬁhai adpectsof thel indentiwustheresisoprevidad diguessf lai m:]jrpmtidc or

on ueous i h as a s elixir or
il P Rele oA BT BS B S SBROT 6 e ERHIF G egte Tedicament
foratﬂg‘tfyaﬁﬁeﬁﬁ eff 4 RisefsbeGldoR ABRURESeroM colidtRgt d d)f'/ &cromegaly;

anount” 1s that anmount of a conposition that al one, or
gigentgpe; he@Hw detficieney;heFurders e SSyngraseki c esnal hdaidissi r esieoporosis;

ostaqait@%ﬁ d1§h%cﬁt glgll se oI:ert %rata;én %, d ppifarcréstst%tg ﬁcgl;glcr‘:ers a cervical

caricBi) iablirbdsp gardag Iﬂcﬂ&iﬁﬂ% S hép’atcﬂfla trbn] das@aSeiondd) ibsaddaly cancer,
i nvol ve onl slomnng the progressi on of the disease

lung epaREPTarayAl ANETo LRYRIIARD N o feSHEHRY canqer,i RYRIGAS cancer,

t 0 a
el [t OBARRAT, Obetbe HhGrae BALERIGHL i
hypeirtiehsiolg penaeiniap fautdmmsee aad infeetipar discast;anflexmnditdry ahsorders
elng treate the severity of the condition, the
Inciydig et Obﬁéﬁ - paraneters including age, physical
condition, size and weight, the duration of the
treatnent, the nature of concurrent therapy (if any),
The hl@veslpelmlaﬂsocpmwlee fof aamathnd ifr taeatiog aahempn los maloﬂzmect

B G (T X A

mo@icHieNFHa¥maddulibali BripBsitiah br ﬂi&dm@ﬁ@ntﬁ@ tiadbresed W th no
nmore than routine experinentation. It is generally

preferred that a maxi mum dose of the individual
t M i i h j 27
QBRSO PN 00 LB, YRSl bbb
“contaigremt varidtions lolf the wondbe fed emﬁhm@' “toropisinf” arddi’ crmmgrises
megioind Bt G6sEmGR 15 aPALT BoidGKBIrbI talh iba Hob Sxclude

other moieties, additives, components, integers or steps.

Throughout the description and claims of this specification, the singular encompasses
the plural unless the context otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as contemplating plurality as well

as singularity, unless the context requires otherwise.

Features, integers, characteristics, compounds, chemical moieties or groups described
in conjunction with a particular aspect, embodiment or example of the invention are to
be understood to be applicable to any other aspect, embodiment or example described

herein unless incompatible therewith.
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reasons, psychol ogi cal reasons or for virtually any
ot her reasons. In a further aspect of the invention

wOhere®10891 pr ovi ded the use of a pol ypepti de or POUA&IB205/002826

acid nol ecul e according to the invention for the
manuf acture of a nedi canent for the treatnent of a
di sease selected fromthe group consisting of;
acromegal y; gigantism GH deficiency; Turners
Syndrone; renal failure; osteoporosis; osteoart rit&s;
Emgpdipentssofniie |inyapsion vaHaaw be descaips D’e","%Pgﬁ%’P e only and

Wﬁﬁ%%%%g%%@tﬁgﬁﬂk c&%ﬁ%&?ggP?%mPreaSt cancer, nel anomm

rena oma, bl adder cancer, |ung
cancer, neural cancer, ovarian cancer, testicular

Fighiebhothe o8 'egit(iog}}a?qasﬂéﬁgdis% Ao e By 2L pR2NSEE (shaded

recfUPRY.| FRAAS Thiers (VHRPRIA SR YRonrRBAAR] fBrst @HSIGheTdMeinaBdhe
I nfectious disease; inflammatory disorders including
helixhandnthe bilix & thierseednd. cyRikénd dnpesin; Bisugl 9o Theowidkdre depains
a net of treating h n., or ani ' . .
are SRS R g R SOET0E g i R gogaain o
the Ml BRkéARd thekdIRbICirket & thokeotd eytopinadomasyt i cal
conposition or nedi canent to the subject. Throughout
the description and clains of this specification, the

Figh® ASThERARG] fifikerH3Y noSRRAL Ron Ry 214 AR SoRinuk the C-
&aor ds, " F oF exanﬁ?e conpri sing and conprises”, means
terinaCheltd @Y ob uytokint 1l dndijbiad it to'the Nrmhisahiodlixi (At )erfdatbkins 2

and does not) excl ude ather, nojeti addi tivye .
to ’g@élﬁ*p% Fight Endseh kR &Y oy Sulegene FRPLAgIbER B! The relative

oridfstidnl B kgD 1R800 by edidieMRoRbink Nk ShaBRE fixeal HRRevéMNBy making
S|ngJIar enconpasses the plural unless the context _
difstdme conssmctsdyuadda orl namoanmgi amiha acideiiope theHinker it is possible

indefinite afticle js use t.he.specificatd IS . e
o STRGBISE Boae A6 Boreue R PR PAREE MeSRhbRRe) fribded
singularity, unless the context requires otherw se.
Features, integers, characterjistics, conpounds,
Figoteehiliatratanihe miapsand mugleotigséaming eeidseduanae &5 spsiaict YHC1b;
with a particul ar aspect, enbodi nent or exanple of the
invention are to be understood to be applicable to any

Figat 8rillaiRest an 8VRORIBNtheOlinkeX ABPLE al@ JeindRedsed to generate

tandems with helical linkers with flexible ends;

Figure 5 illustrates, A) Design of the boundary regions between the GH domains and
the linker to allow ligation of primer duplexes to produce uninterrupted helical linkers
between the domains. B) The primers used to modify x1C1b to generate y1C5;

Figure 6 illustrates a map of construct 3 1C5 and the sequence of the linker region;

Figure 7 illustrates an overview of the linker design and primers used to generate

tandems with rigid helical linkers;
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herei n unl ess inconpatibl e therew th. Enbodi nents of
the invention will now be descri bed by way of exanple
wonbos/asdiwi t h reference to the foll owi ng fi guPes/GB2005/002826
wherein; Figure | A The cytokine domai ns (ovals) are
i G0R by an al hel
FisRE g T B Rl Bl Snob D UGB AP} congiuction of
y1EYtokine donain to the helix and the helix to the
second cytoki ne domain; Figure IB. The cytokine
donalns are connect ed by an al pha helix. Flexible

t th { Ki i
oy DS FRRIEE v LA PR R B g o
gre?y?’ih‘é@f‘ﬂﬁ JERIAB bt BT Be Bnkekoendglinggal | i nker has no
exi bl e connectors - instead It continues the

Ctermnal helix (4) of cytokine 1 and joins |t to the

Nt 1.nal  helix cvt oki ng .2 r
Figize 0 RS e Aimhd abidgraio st AT 78 i ilnRink aff vy in
grey, theGHR | ddkdakeintdl € B Bthe ARk uﬁd&hﬁéﬁp cyt 0k' ne domai ns
I's therefore fixed. However by naklng di fferent

constructs by addi ng or renoving am no acids fromthe

FRAT e PR BB PaR, P U g o

cotgit@ibticéh SF+ 111 1gstrates the map and nucl eoti de/am no acid
sequence for construct clCb; Figure 4 illustrates an
overview of the |inker design and prinmers used to

\ h h || k h fl bl
Figfo s Mt Bt il T | bostun of the baundary

regi ons between the GH domains and the |inker to allow

Flé%ﬁg a8 Fﬁit&ftespﬁ ?f@?ﬁmﬁé:h?l AXERatidh Of Q@EP—?IM _?,hﬂ'l 811k WdsGfrified

i ca I nkers betweén the domains. e priners
umugedkfocmnmmty clCdb to generate cIC5 Flgure 6
illustrates a map of construct cl C5 and the sequence
of the linker region; Figure 7 illustrates an overview

Fige ibﬁldstrgdés-fha@lmggho%dag&ﬁlgﬁeeio%vu§ed to generate
andems Wi th rigid helical Iinkers®Figure 8

illustrates a schematic dlagran1shOMAng the strategy

for_ the construction of cilLi illustrates
Figh & SPRRERE Herog o Do gk bk Sl T
consudicey, the GHR domain in bold and the |inkers

underl i ned;

Figure 16 a) is the nucleic acid sequence of a GH tandem comprising a semi-rigid
linker sequence; b) is the amino acid sequence of a GH tandem comprising a semi-
rigid linker sequence; c) illustrates examples of semi-rigid linkers used in the
construction of GH tandems; d) illustrates bacterial expression of GH tandems
comprising semi-rigid linkers; and e) illustrates the bioactivity of GH tandems

comprising semi-rigid linkers; and
Figure 17 a) is the nucleic acid sequence of a GH tandem comprising a rigid linker

sequence; b) is the amino acid sequence of a GH tandem comprising a rigid linker

sequence; c) illustrates examples of rigid linkers used in the construction of GH
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Figure 10 illustrates the am no acid sequence of clLl.

The GH domains are shown in grey, the GHR donmain in
woabw/oaosdit he | i nkers underlined; Figure 11 il PAStGB2005802826

a schematic di agram showi ng the cloning strategy for

Cc . 1C e : .

el S AT ER Bphartpleos 6 3R Bk SOHERARR AelF tinkers
anrlre@ illugirmas she pivactiviepdt GH tafidealslcbmipiisinglrigid Hhlsersvas

purified using a Co2+-colum; Figure 14 illustrates

that cl LI shows agonistic activity; Figure 15

FIgHETIRA S0SACHIQRALAHLLTHIRIM I LRERRAYs By hhtksie

or sem-rigid GH'constructs; Figure 16 a) iIs
staigiog edmd azmsu:ns elae nEiguof 18BGend a]r&ﬂb rtilustrqwa Shen gblaactmty of

|nke e he am ' .
TR B aBieO P S URPEG M iRiseAE e TAREA R me
an81§8id Qﬂ(‘déonﬁ%mé blaliShg ahEHeS¥aMmbieand®i gf?&nwEl Ahldd 8F illustrates
| inkers used in the construction of t andens;
the bioaeivitaitod sT ket i4ais; expr essi on of GH tandens
conprising sem-rigid linkers; and e) illustrates the
bi oactivity of GH tandens conprising sem -rigid
FiguraReildustrates afriBHI$ & fdrideddctibs of frewtiubbmianeasdénsequence
of a GH tandem conprising a rigid |inker sequence; b)
is the am no acid sequence of a GH tandem conprising a

F 1@1‘9'2@ 15 I N BEM SRIUROERionCaf drblvitstdifofe (iR lﬁﬁce@fby flexible,

rigid linkers used in the Tonstruction of GHt andens;
sendj-rigld andtrigad Bskdrsict eri al expressi on of GH tandens
conprising rigid linkers; and e) illustrates the

bi oactivity of GH tandens conprising rigid linkers.

8 1 alldstAtds! dxagdplait &Spdshidladsbnih&ink OF Rblactin (PRL) growth
| cEAK2+3hi s and anal ysi s by coonmassie staining and

hom%%ﬁqﬁ)mndtthelﬁ@%ﬁ@lﬂQBl@h@S 18C illustrates the

bi oactivity of TlIcEAK2+3his; Figure 18D illustrates

the purification of TI CEAK2+4hi s and anal ysi s by
FigwenBsiustrart ahdrhungectidd aneé sirgionadid edquendtd dfipgelactinl&fd one of

and 18F. i Iust ates the bigactivity of Tl cEAK2+4
its antagon%stlc tlo e 1-14 anplno acid truncated élZ9R mutant (undelqlned)

Figure 23 illustrates the nucleotide and amino acid sequences of growth hormone and

its antagonistic form, the G120R mutant (underlined);
Figure 24 is a schematic illustration of a prolactin tandem; and

Figure 25 (A) a schematic of the GH rigid-tandem constructs with the engineered
restriction sites, NofI and Nrul, which allow connection of the linker directly to the
terminal helices of the neighbouring domains and also facilitates the variation of
linker.' (B) a schematic of the PRL-linker-GH rigid construct with the engineered
restriction sites, NofI and Nrul, which have similar functions as in (A), the Not site is
in the linker regions and so can just be appended to the truncated PRL gene in domain
A. (C) a schematic diagram of the PRL rigid-tandem, a unique restriction site needs to

be engineered, using the degenerate amino acid code, at the boundary between the
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Figure 19 illustrates an ELI SA for detection of growh
hor none tandens; Figure 20 is a schematic illustration

woRogroee®dh hor none tandens |inked by fl exibl e, PCT/GB2005/002826

sem-rigid and rigid linkers; Figure 2 1 illustrates

- I f- possi t] [
i ARAEE £, ROl AR LR ot e
tanférgge. 22 il lustrates the nucl eoti de and am no aci d
sequences of prolactin and one of its antagonistic
forms, the 1-14 am no acid truncated GL29R nut ant
Ma(té&”ﬂ%h& éﬁwdfl gure 23 illustrates the nucleotide and
nces of growth hornone and its
ant agoni stic form t he GlZOR mut ant (underlined);

o R 8RR T Tt e Pl B B8 B e
GH- mssid}ﬁﬁfémmmuy&hﬁhwa& Redh@o8IFRH rﬂ@ %rﬁ&lve a 30 amino acid

restriction sitées, Not Nrul, which all ow
oveclomgefodm dlre Witetnipus of‘lthe rexg]res@dtgrgtemo tltelwnt avasiatssl subcloned

. heli nei hbourl n [
nig %\Eﬁoﬁﬁ%&tp%jztl %@ f 42 POR p%ﬂff&ﬁggﬁ ( eaja schemati c
of the PRL- I|nker GH rigid construct W|th t he
engi neered restriction sites, Notl and Nrul, which
Fortthy eorstrnith anthfthmb@hqahbnleass with (laxible énsls Noker was eonsteudted by
hgattlpgn&oagtegxg Pﬁ_ grﬁgntand 9 Clgéleétlléf%:) lﬁ'gasg gtﬁleg gnﬂdglepglgotldes were
destHnad t@Bh&fdetthe dE¥RtedTirltiefl at @ RORMe @rdyRiIELEe WolET it @B the
site needs to be engi neered, using the degenerate

veoa:m PRSI 2c1, - o wichdhadttiven Bigsstedrythi¥arvershizedRd) Anleservigye of
the PR;L i,n dog&ln B to enabl e easy synthesis and
%ﬂkﬁ 5,559 PHE % andem gene. Materials and Met hods
The nodification of the linker in the GH tandem was
initiated fromthe gene for the G+ ((4S)-CGH nol ecul e

For(the gid Kkice hetrgen Bkt rdomainse ghe @Hrdompiies had3o bermedjfied to
trurgc%{gtdtgtlgﬁ @{%%ﬁug K@ﬁ]\/\z Nso i %Qrtgne sc} {Bgt &féQfoﬁ‘gl n ed at

Into a no

the pﬁfaﬂﬂmihenmt Eéstncttﬁ)ngmweweETtﬂén dda@iad,(tﬁﬂgufgede@nerﬁe codon
t he constr ct S

usage, yeheh ngg ]gled:é% g%\?j}@?gﬂltg e 1I|1t|rc|)1 ucedc' W\Nilg)l,tll[ Jnlyel%(l%egrlugtlon
to the helix that would be formed between the two domains (Figure 5A). Primers were
designed to carry out these modifications to the GH domains of the GH-tandem
(Figure 5b). The resultant construct was designated % 1C5 (Figure 6). Complementary
oligonucleotides were used to generate the linker region flanked by a Nofl and Nrul

sites, these were then ligated into pET21:%1C5 which had been digested with No#I and

Nrul. An overview of these linkers is shown in Figure 7.

Expression of the constructs will be carried out by first transforming the pET
expression vector into the expression strain, E. coli BL21(DE3) CodonPlus RIPL.
Expression maybe carried under a number of different conditions which include
different incubation temperatures (e.g. room temperature, 37 °C), different media (e.g.

LB, 2YT, 5YT, etc.), different induction points (i.e. ODggo at which the culture is
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i gati ng together conplenentary oligonucl eoti des;

t hese ol igonucl eoti des were designed to encode the
wdesieroaesoll i nker and to have ends which woul d | PQatGB2005/002826

into the vector, pET21:cld b, which had been digested

ol W S B s Y e B9, LT i o
cuﬁﬁféaamﬁthehh& o danthe bslise hiedied padidduetdod.o truncate
their CGtermnus (GH) and N-term nus (GH2) so that
t he donains ended at the end of the helices.

A RgStHL &l H%nacﬁl 4 &5 AEE | ?er}r{l]\ﬁulﬁc V\% F}%%'u ‘P%/F hSEAEd facilitate its

dege erate co on usage, e new
pukifinktemsuding trembbifisaldmneabtion 4ffioily chulwmaltdgrm‘ﬂyl,(pmholef or Co**
I X, that uId be forned between th wa_domai ns
ool rcomot s Hb S il o B EE e FSA Helps ereLey of
méMdi fuchahd 9B8-ckehahBe ErbiHABRIaPRy, OhydrBghdBit tRNHBM and size-
(Figure 5b). The resultant construct was desi gnated
exellu@sn (FirouitegBPhy.CONp| wntay thesegpirifidation i taemiguss emaybe
enera er fegion flanked by a Notl
el BrotEre B e REE Bl T ga ed it o) pET2 1 o
C5 which had been digested with Notl and Nrul. An
overview of these linkers is shown in Figure 7.
Canspinetion 0AYHESt he constructs will be carried out by
first transform ng the pET expression vector into the
expression strain, E. coli BL21(DE3) CodonPlus RJPL.
MEKfE@ S domnpy b%r&@dnéta@@di wHlEPCR and mﬂa@feleaz&ntqtriﬁlars e@H1 was
condltlons whi ch include different incubat

detigrb paing rRSTHINCQE apd i3 Yotk eand 3GHéoylodldiefif\@%rﬁcol-

[

m@@ﬁ’f‘ i a1k B e PR weaflskondield S 1008EHLPRrwara
pn@hérf eLENDOSABIEN tdvalst QR Ena] 1@? Jﬁ’réH{sGQIsﬁﬁf (dinde)e &) 10mM
used to i nduce the culture, the time at which the
dNI&s) § phrléx hemplegaton poser,i hduiQmMn Mg& (4 $-T1dgPfxapolpmerase,

g o t he g: ern1n s of, the construct. whi ch %?1;ﬂ )
39%& F'ieP Say ey P;:;WF‘? perioraed pn ?%’?gfe?cﬁ’r‘?%li“?‘?%lé%ng ¢ following
théﬁtaﬁ rol@A 9%”(1 ?drtiﬁfmﬁh[f?WE?gbafBPXS%W f5g ofd foilr 49£ec007%+°c for

col uims) . "Constructs’ which do not have a H s-tag maybe
45¢m0r)i 72 &d fmsimgl dhe BERatrgduts weransrifed hsing an ageresecgeh agbthe

ceiRrHER DO B o Ve @ o aied il P LA b bebveen

thd REBPIAHCROITBYRS to give pET21:¢1C4. Modified GH2 was ligated into
pET21:¢1C4 between the EcoRI and HindIII sites to give pET21:¢1C5. An overview

of this process is shown in Figure 8.

Linker Variation

Phosphorylation of Primers

When 2 or more primer duplexes were required to generate the linker, the primers
containing the internal 5’-end were first phosphorylated. The following reaction mix
was made for each primer to be phosphorylated: 2pl 100pmol/pl oligonucleotides, 2l
10x Kinase Buffer, 2ul 10mM ATP, 13pl sterile water, 1ul T4 polynucleotide kinase
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required to produce protein of a suitable purity.

Construction of ylC5 Mudified GH domai ns were
wqgemsriaesad usi ng PCR and the rel evant pri ners. PGHGB28(5/002826

nodi fi ed usi ng Di GHNcoG- and GH AEA3] Not R and GH2

ified with.Ecol - (N GH+F and GHD* - HR. :
(1R st o P P 105k 37 SO o 0l g Tomin. The
sarﬁﬁ)_leﬁrWere thehl diiu@@_omb/u@ingr%ﬂﬁ%ﬁffﬂiegow MRIS, 50mM NaCl,
pTrcH sGistop (dilute), | m 1 dNTPs, 5m 1Ox
1n@viED T A o 7 Sr8.Dufof éhrtain 2 sputisOnfW . Ay8Myl. Thesel copfdthen be used
. ﬁ}%l nerase, 39.%%( sterile water. PCR was perfornmed on
m e3ligg Lea°HRMRSYE using the fol | owi ng t her mal
profile; 95 OC for 5mn; 15 x (95 C for 45sec, 55 C
for 45sec, 72 C for 45sec); 72 0C for 5nmin. The PCR
2 edhmmer Duplexds usi ng an agarose gel and the

THE B O, e bonLl R R RGBT (R LS St
N1 EmREEDEA C}!{)I@%SM' ﬁ%ﬁ%%ﬂ@rﬁ@ﬂtb@aﬁlﬂﬁeﬂs%&e mixed in a

rET21:cl C4 between the EcoRl and Hind’|l sites to give
freple Tdte. THeChibe Ama tenvinewbatdd #thP% °pr Guewin end iswieniperature

Figure,8. Linker Variation Phosphoryl atian of Priner
slhEhioxigp sl SCisvErp Eine ARRDR AT thElisRy afbregh T Blah e
prigRehupled WhE rdduitkerequilnolihbd Bl She pitnal Auplgxéshere mixed to
internal 5 -end were first phosphorylated. The

prevaie eviotgionee@itiiningnslk theartimaid uplercsenreded tp farm he gesired

. phosphoryl. , /' m oligonucl eotides, 2m
lmﬁaﬁﬁ?%&lﬁ%&%ﬁ??rgﬁgn%e ATP, 13m sterile water, |

m T4 pol ynucl eoti de kinase(l QU m). These were
i ncubated for 30mn at 37 OC and then at 70 OC for
| Om n. The sanples were then diluted 1:10 using

Li%ﬁ@ég@fﬁﬁff@%ﬁw TRI'S, 50M Nad, |nM EDTA, pH
solution of O.lpnol/ mM . These

Apinwi-iniﬂa;elpeao?g ﬁﬁ gebtomdigestedawitb dhé nejevash cestrtiontrerpwes (e.g.
' - . '
FAT G CAP EREROISH R ot o RG. A AR 0 CBUR POt TaR T and

NIEB'WSas iR&dMed with 4ul of the annealed primers, 1pl ligase buffer, 2pl T4 DNA

Ligase and the reaction made up to 10ul with sterile water. These were incubated

overnight in a beaker of ice, which was allowed to thaw over this time. 5pl of the
overnight ligation was then added to 50ul of chemically competent E. coli SURE
cells. This was incubated on ice for 1 hour, then heat shocked at 42 °C for 30sec.
450u1 LB media was added to the cells and then the sample incubated for 30min at 37
°C. The mini-culture was then centrifuged for 5min at 4000rpm, the resulting pellet
was re-suspended in 50ul LB media, and then plated onto LB plates containing
carbenicillin (100pg/ml), tetracycline(10ug/ml) and glucose (0.3% w/v). This was
incubated overnight at 37 °C. The resulting colonies were then screened to check if

the linker variation was successful.

Modifications to the General Strategy

The generation of constructs with rigid linkers using the restriction enzymes Notl and
Nrul to digest pET21:1C5 generated a large number of colonies on the negative
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NaCl, I mM EDTA, pH 7.5-8.0). | Orl of conplenentary

primers were mxed in a fresh tube. The tube was then
woneoshhaesad at 95 OC for 2min and the tenperat uPET/GB2005/002826

aIIovved to drop to 30 OC over a period of 40-60mn. In

.vvh h
controll 85 ates gg%gaﬂi fﬁy\)/l the %?tn% %a&[onﬂgfteldtyag*s%énﬂ@t?on hence it

urr exes

was diffixgtholsereeh G 1113@1’[1&6 S:Idnldé Tk Wwanbet fiddigy @ép[hdsbho@ﬂatﬁ%fthe
dupl exes needed to formthe desired |inker.

digested VertproriS tivef OB RE K8 stigasiedi wigh Notlyard Nﬁl&r%ﬁs “mixed with

2o CJRTEL B 0RO TRy ASDDG Bt o 6B o

2ul stﬁﬁg%v]até%l ik vl gesbeda W 3heodNalrl 1 e 28 aRh eﬁr 8PEEZ3: 30min.

digested wwth Notl and Nrul) was incubated with
The DNA val théreclammdafred sphitioe rusmghmburlﬁayas@ khtuﬁ gr Qlé@mﬁ PR

h
R I TR RLTRAS AR TR KT NEWC P g

phospﬁ&@i%@éd RkinlgCehe WA \WBSridbd Oimddle.t Tht hghospyt@kylhlids primer
5m of the overnight ligation was then added to

duplem rwer@fhen hiated atp yhadsphespaprylated vastor asdREe1ded abovehi s
was i ncubated on ice for 1 hour, then heat shocked at
42 C for 30sec. 450nm LB nedia was added to the cells

Clonia® dnd IF&Présnsd@LL i ncubated for 30m n at 37 OC. The
mni-culture was then centrifuged for 5mn at 4000rpm

t S g t [
11 D580 RRUAFLIEI MBS S RUBRROCEN (UFOR P o snae
extracem[lblegrbﬁzltﬁ hd)l'mo(nle Gﬁmgim’ea)ch df thesadymhineefe dgémly linkd with
glucose (0.3% w %}Eﬂ i s was incubated overnight at 37
V9 laml 9

a (GhygSerpr@nses &figure QY dqemeptted Ktrletngon 18
uccessful. Modifications

and egnélgbeaé&g%@%?yeg% at egy % gener ation of constructs

vvith rigid linkers using the restriction enzyrres Not |
Nrul to digest pET21: cl C5 gener atz
x1L1 Wﬁﬁ@mswteé&yma@ggéw b gegdle fig’f’@i stppinto
t I t C f
12 PRGN sl i, 180 SRR v, Bendigpog o

v 1K1 R deh VBRI OMESHindIT Sitie® giee kil ed fyedelic diagram of this
aosphoryl ating the digested vector; 15m of pET21:clC5

procediirgsshewni figunoltll and Nm was mi xed with

The % 1L1 gene was checked by sequencing and was shown to be c orrect. Expression
was carried out using a modified pET21(+) vector in E. coli BL21 (DE3) CodonPlus
RIPL cells. Protein expressed in LB media 4 hours after induction with 1mM IPTG
(final concentration) at an ODggo of 0.5-0.6, was partially soluble and multiple Mw
bands were observed in the western blot probed against GH (figure 12).

A C-terminal His-tagged version of y1L1 was purified using a Co** column (figure
13). A number of contaminating proteins remained in the protein prep and the
multiple Mw bands were still observed in the western blot. Preliminary bioassays of

this protein preparation showed that it had significant agonistic activ-ity (figure 14).
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2m Cl AP 10x buffer, I m CIAP (Calf Intestinal

Al kal i ne Phosphatase) (IOJ m) and 2m sterile water.
wohi®/oe1i ncubated at 37 OC for 1 hour and theaTaB2863/002826

C for 30m n. The DNA was t hen cl eaned from soI ut| on

mere.phosphorylated using the nethod descri bed above
ConsREc® PIROEYd W18 darlcti¥eire HeRraNe s fatidded DAR) &dcfliques

into the dephosphoryl ated vector as described above.
follgweshibydigation Exprigsssioonatidn of the prepdred ygsiost Ehofinksyran be

w8, DRy YRR oL SRt By 18k v
vectRdTEIASe eatpldI§tfRetiesyart ishdvel btotvhfon tHe@ondidedt)of ARIN&eY GH
tan<§f igure 8). The nucl eotide sequence of clLl is shown

gn.figure 9 and the am no acid sequence is given in
figure 10. clLl was constructed by ligating the hGH
gene flanked by Nhe and Xhol sites into cl E2
Strét@gﬂn GH-GHRb) thi s gave cl K. The GHR dommi n was
t hen ? KI between EcRI and Hzndip sites
Ge‘!“(?aﬂf"&@ B F(G‘* ) matic diagramof this procedure is
shown in figure 11. The cl Ll gene was checked by
d e RIS ERAP chrremPieo] and Motk sifehEortHd BEICT Expr essi on was
caratitechtgpge TTSTAE Al GOGT CCe tevpBT 2L =vector in E.
col dtatBhRiatg¢daE83ccCoddARGIT GATRIT TETGS). Prot ei n
exXDigss LR protietivet Mcel dadNsl. af t er i nduction with I'nv

BPTSigk ét'ré@ﬁwﬁ%@@? Wit )an@Noﬁnégmgq @by &1 Qe lGHVAS
par%g @{H)sol uble and nultiple bands were observed

M“%E%ﬁﬁﬁ%%i e,

"the protein prep

re still observed in the

{3tpgech
\ﬁ/eslP@Pﬁ P{Roprodpstayithpepdthyang tiadillays of this prote
Br dpigesirvaspicsyonisd wihdico aml@?n—m@gafmﬁ&n@ﬁw}l
Sctligate PCRf producs ittd weGornge giveEIR L @HPRLo(@Ss-FRFandens
and Prolactin: G owth Hornone Tandens Constructs of
PRL and GH tandens are generated using standard PCR
Strateghai ques
Generation of PRL-A(EA;K),A -GH
1 PCR PRL between Ncol and NotI sites (forward primer =
atatccatgggc TTGCCCATCTGTCC; reverse primer =
atatatatatatgggcggecgccGCAGTTGTTGTTGTGG).
2 Digest PCR product with Ncol and Notl.
3 Digest recipient vector with Ncol and Notl = pET21(m)T1aEAK?2 (i.e. GH-
AEAK),A -GH).
4 Ligate PCR product into vector; to give PRL-A(EA3K),A —-GH.

Strategy 3

Generation of PRL-A(EA;K)4A -PRL
1. Anneal the primers for the generation of the A(EA3K)4A linker.
2. Digest recipient vector with Notl and EcoRI = pET21(m) PRL~(G4S)s-PRL

(from example 1 above)
3. Ligate oligonucleotide dimer into vector; to give PRL-A(EA3K)4A -PRL

The above strategy is illustrated in Figure 24.
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foll owed by ligation and transformation of the
prepared vector. The |inker can be varied by |igating

wanaetonesasf or m ng anneal ed ol i gonucl eoti des paPC%/GB2005/002826

prepared vectors. Three exanple strategi es are shown

bel ow for the construct of PRL and GH tandem Strategy

1 Ceneration of PRL-((4S)4-PRL 1. PCR PRL between Ncol

and Notl sites (forward priner =

at at ccat gggc TTGCCCATCTGICC, reverse primer =

at at at at at at gggcggccgccGCAGITGITGITGIGS) . 2. Di gest
ExXAGRIE pduct with Ncol and Notl. 3. Digest recipient

vector with Ncol and Notl -> pET21(mc Idb (i.e. G+
Semj-Biglilamdems4. Li gate PCR product into vector; to give

PET21(m PRL- ((AS)4-CGH 5. PCR PRL between EcoRlI and

Hndllll sites (forward priner =
E. &iptRiaat (DE3SACKAICHGTOR], ceNers&ePEioRd if 10ml LB meddia

at at aa ct_tGCAGT'I_'C,-‘T,'I'GTTGTGG%;.i 6. Di gest PCR product
supnl\ﬁmwt@g oidh eabernigiley (tetragyclmegand chegmpheneoly dbe ofellgiwere

: j adl - = o0 ke

soGERRNR 1 P The gufile wiidThidked 'l i 6k 0 P hling
IPT@ Ed 21fimg)] Rijhe nf415)t o PRIMM.STha telgire? weangoaii fon a further 4hxs

O PRL- A( EA 2A -GH 1 PCR PRL bet en Ncol and Notl _.
beforg ﬁ@geselﬁﬂgr 3@%%@%{3 lﬁeét%%aﬁaﬁwﬁe&ewmwodlm

deoxyBN 18IS @nB'sbMBAtion. The soluble fraction was then isolated by centrifugation.
at at at at at at gggcggccgccGCAGITGITGTTGIGS) . 2 D gest "PCR

A copnaduie staigied R ANdbgelasttbwadtrio, obvious bands for tandem expression.

The soluble fraction was determined by ELISA, and 40ng/well of tandem was loaded
onto a 12% PAGE gel. The protein was transferred to PVDF membrane and the
western blotted using rabbit anti-GH Ab (primary) and anti-rabbit-HRP Ab
(secondary); see Figure 16d. The bioactivity of a GH tandem comprising a semi-rigi d

linker is shown in Figure 16e.

EXAMPLE 2

Rigid Tandems

E. coli BL21(DE3)CodonPlus-RIPL cells were grown in 10ml LB media
supplemented with carbenicillin, tetracycline and choramphenicol. The cells were
grown shaking at 37 °C. The cultures were induced at an OD600 of 0.4-0.7 usin g
IPTG to a final concentration of 1mM. The cultures were grown for a further 4hrs

before harvesting. -
The cells were lysed using a combination of lysozyme, sodium deoxychloate and

sonication. The soluble fraction was then isolated by centrifugation. A coomassie

stained PAGE gels showed no obvious bands for tandem expression
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3 Digest recipient vector wwth Ncol and Notl ->

PET21(m Tl aEAK2 (i.e. GHA( EA3K)2A -GH). 4 Ligate PCR
wonrowweesdi nt o vector; to give PRL-A( EA3K) 2A - GPICT/GB2005/002826

Strategy 3 Generation O PRL-A(EA 3K)4A -PRL 1. Anneal
i td 0
TSR S WO ERE ST L ARl g e
ontopE 2% PAYCHPREL (T4S)mtdiRwasT tramafeencd npl BVIDF ainemb)and.and the

I.gat i.gonucl eqti.de di ner into.vector; to give
oA TSRt i e ALt (B089) | 4 | TGSEDGIERE Ab
(Setoridagly &34 VELEhel biogvitd oF 'act}ﬂ—%q%ﬁscoﬁllﬁrﬁﬂllg a s%h‘agrigid

(DE3) CodonPl us-RI PL cells were grown in 10 LB nedi a
lidkes i hewmiiadrigire B7@ar benicillin, tetracycline and
choranpheni col . The cells were grown shaking at 37 C
The cultures were induced at an OD600 of 0.4-0.7 using
EXRNMPLE B final concentration of ImM The cul tures
were grown for a further 4hxs before harvesting. The
cells were lysed using a conbination of |ysozyne,
PeAfltMndsICkydpat € and sonication. The sol uble

raction was i sol ated by centrifugation. A

coonmassi e stai ned PAGE gel s showed no obvi ous bands

D PR ol e TR BT e
basehele thehidiabsubedniaA ] G6tivitid 18 tRE Blo8isty YBR expf)els%igltl ggsmid

transferred to PVDF nenbrane and trie western
Wisstrangioraiseiintoaht ¢/iBLANDESD iGrdoy)lua RdPRrells pad bxp:res’;sli%lﬁ was
: d ; H e..16d. The. bi oactiyvit a .
R, RSB IRE) R QM GlR s FRBLREEL o B o
fréetigur esihfe.a ESAMPhAFod RIfgNI-chalage Mnmobilised metal-ion affinity

chromatography (IMAC) and ion-exchange chromatography. IMAC was the first

purification step, initially elution was achieved using a pH gradient (pH 8 to pH 3);
however it was found that a lot of protein was being lost in the column washes.
Therefore we returned to using an imidazole elution (0 to 0.5M imidazole), with
modifications in the purification strategy we achieved >70% purity. An ion-exchange
column (Resource Q) was then used to further purify the protein to >90% purity. This
is illustrated in Figure 18.

Quantification based on ELISA results: T1cEAK2+3His (RQ13/4) = 215pg/ml;
T1cEAK2+3His (RQ14/4) = 177pg/ml

1ml of each obtained hence the total yield was 392ug. This was obtained from 2 litres
of culture = yield per litre = ~200ug

The activity of T1cEAK2+3-His reaches a higher fold induction than thGH at the

higher protein concentrations. A similar result is obtained when the tandem is tested

on a molar basis, see Figure 18B and Figure 18C. A similar analysis was conducted
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E. coli BL21(DE3)CodonPlus-RIPL cells were grown in

10m LB nedi a supplenmented with carbenicillin,
woebteaayoli ne and choranpheni col. The cel | s wePeTMB2MMF/002826

shaking at 37 C. The cultures vvere induced at an OD600

bR doch Pkl T ol P B SRLPTRGE P lprgeg i

Fipae 18B! 18Wandlier.cel s were | ysed using a conbination
of |ysozynme, sodi um deoxychl oate and. sonication. The

sol uble fraction was then isolated by centrifugation.

QBT Babedio LR R 01 R E P REYACH SSORPEE. 1on
of@@&h‘i‘émﬁé’(ﬁ héeebkht Rhal Cg@l@ WRNBOWE! Thiefwak JBELIBAN@SM 2 litres of
| oaded onto a 12% P, gel . The protein was

cultmarr%f}éqsldqmr tlitre PP S nge ritheaasviggnolf T heE Ade 2 +4tis tﬁlagluetsajmgher

S| rab r and nti - rabbi
oot yRO LS B tie HarS TR MR ER Gt ¢ EYPIBE Bl is
ob@iheﬁ&ﬂiéﬁﬁh@&ﬁ'@émﬁé 28ted of @ Mol Hakid. | i nker is shown in

Figure 17e. EXAMPLE 3 Purification of Tandens
Const r ucts TI cEAK2+3Hi s and Tl cEAK2+4Hi s were
rl; sted for further study based on their initial
sup &’mam mal activities in the bioassay. The
THRXReStAMdInPbASIICE Wak hleafi$dd i g k¥ BridfofDs | Assay. rhGH
BL21( DE3) Codonplus RIPL cells and expressi on was
(@lmg/mbdfv@umeasnrqdunmd}@l tuyarify &, vqn@mtmfcth@ dafia algained from

g B R e K RaseRet w R Bl Pa bR ke i fhndards in he
GRfbidatdal o GO BinaemaRiidald dvibe, PARMard PR R%E RRA8M samples and

chromat ography. I MAC was the first purification ste
rhHj wera mepswed tagainstihe GIt sieadasd cusierpgdhe Fngemditandar %HVS
thev\%r%%brp %n%%?trglt%w tﬁéﬁ mmgs%rrfc:(]i o ﬁé‘!haﬁlrﬁli giate f1“h@ (Gl %'LTSA

gnreetappnmdmttelyuts\rdn@ma@ of thel azedlevapleudf ¢z fafldéms Bs 5Masured by
|mdazolc,ar3mis nodi.fications in the purification

these EE 1&@?4’@39@6 ¥ i ty. An ion-exchange
colum (Resource QQ was then used to further purify
the protein to >90% purity. This

EXAMPLE 5

Prolactin/GH Tandems

Tandems of prolactin and/or GH, with and without their respective antagonistic
mutation, can be synthesized using PCR to introduce the appropriate restriction sites

to either end of the gene to enable ligation into the tandem gene.

Flexible Tandems

The tandem gene is constructed by linking two protein domains with a flexible linker
based on the sequence (G4S),; there are unique restriction sites at each end of the

protein domains and the linker (Figure 20).
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is illustrated in Figure 18. Quantification based on

ELI SA results: TlIcEAK2+3H s (RQ 3/4) = 215ng/m ;
wOholeAH®BBH s (RQL4/4) = 177ng/m Im of each sbraiBne$/002826

hence the total yield was 392ng. This was obtained

rg'ﬁég 4 %{o%esino({ Cu' tur gtﬁdgl ecla% tﬁ:\éarfedhblyg]h%atmfgglfqgc‘gfferent

eac a

doniiec Fbﬁékahi’p@él thd‘lﬁidlail;hnt(PRL}’l ip@b1&dtinPr-04 @infno acid deleted G129R
concentrations. A simlar result is obtai ned when the

mﬁ*&ﬂd@hh@@eﬁ@&%rﬁfﬂﬂbﬁl(&fﬂ%é&@ﬁ) ap¢ thepgrgwite hag®ng{gl 20R

anf é‘gH{SP upan ant @i‘zﬁ?ﬂ‘lﬁﬁ I%al glbl e\gal |t§ea a}ng%ﬁlgqge\#etlg a variety of
W@ISO(ZEgurN IB)Y Higures |’7QS£r[(iiQEdshbW PfﬂegIUIC&thB sed@dncandnd Yrotein
Quantification based on ELI SA results of TIcEAK2+4Hi s

Se@‘l@@i@/@ﬂ@%@fﬁpﬁﬂs I of each obtained hence the
total yield was 550ng. This was obtained from2 litres
of culture - yield per litre =~275 ng. The activity of
St dafARCR Aahlibs usedthgmeetdrihglpened ol thei dedired pmnein hi@amain to be

at the hi her ratein c ncentratlon
At e GapraRiG BB s apee SlFodligigh & e PCR
pré®IcATanPasd Sremw&%ﬁwﬁﬁeché&n&%t:ﬁ@ﬂ 'eﬁﬁbrﬂfcle‘ék&sfdl\l%ﬁled by
measured using the Bradford's Assay. rhGH (@ng/nl)
hgala@n ﬁ@hgm@@nnaﬁwp aridl geaerateca taedq:m Wlthwféae\d@maftﬁ piptedf dpimains.
a _obt ai Assay. n,
THERGeR B BE el b P8 cBh P Hate RrtRRY on HleTTpE Tl e
wlbtma@ﬁlaxbetrgpmedalsﬁlgtaalrtqgahﬁdlaﬂmarddn@rtars\a&eadaxmmﬂm
i npure tandem sanpl es and rhGH were neasured agai nst

the GH standard curve and the tandem standard curve,
Se&g_%-ghgﬁgi&lﬁs?_ncentrati on was then nmeasured from each
- 1he GH ELI SA gi ves approxi mately
two-thirds of the actual value of the tandens as
Th,g,tgﬁﬂ‘érgleg@%@tﬂhﬁws e eTeh o ki T paatain oA with & elical linker
based on the sequence A(EAgK)nA, there are unique restriction sites at each end of the

protein domains and the linker (Figure 20).

Hence the two protein domains in the tandem can be varied by ligating in different
domains. For example, the prolactin (PRL), prolactin 1-14 amino acid deleted G129R
mutant (A1-14PRL .G129R), growth hormone (GH) and the growth hormone G120R
antagonist mutant (GH.G120R) can be combined in the tandem gene in a variety of
ways (Figure 21). Figures 22 and 23 show the nucleotide sequences and protein

sequences for these domains.

Standard PCR can be used to generate the genes for the desired protein domain to be
flanked by the appropriate restriction endonuclease sites. Digestion of the PCR
product and the recipient vector with these restriction endonucleases followed by
ligation and transformation will generate a tandem with the desired protein domains.
This process can be carried out on either protein domain or on the linker (Figure 24),

which would be replaced using an oligonucleotide dimer as already described.
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Tandens of prolactin and/or GH wth and w thout their
respective antagoni stic nutation, can be synthesized
waeP1eCR t 0 i ntroduce the appropriate restri eCTaB2005/002826

sites to either end of the gene to enable ligation

into the tandem gene. Fl exible Tandens The tandem gene

is constructed by linking two protein domains with a
RicieXhidend | nker based on the sequence (AS)n; there

are unique restriction sites at each end of the

protein domains and the |inker (Figure 20).Hence the

n [ e : :

TR Rt b0 Pl el o BRCETAAN, Mep Al hE Bhminue o
hefik @If d6tnain A RRY the Nrtedngiasl dihdlixléf ®thinal BcHendtethetgetks for the

GL29R mutant (D1-14PRL . GL29R), growt h hornone (GH)
profsins t(Figugisont At d hahdomapof aaﬁtgg@ﬁfl dp beufrupepted so that the

hefigﬂ:lﬂéqggEa&%?éﬁT lecjgﬁrEHrd )c.t.l ogﬂ%e%@g&@m gene in a

vari et ure Igures 22 and 23 show t he
nucl eoti de sequences and protein sequences for these
Hdortains. Standard PCR can be used to generate the
Y&fes for the desired protein domain to be flanked by
the appropriate restriction endonucl ease sites.
Di gestion of the PCR product_and the recipient vector
with these| riysteti cf iRemandonudlamaied flol | owed by
ligation and transfqrnat%on mﬂll %enerate a tandem
with the desired prot A " Gomai T8 Mi 4 process can be
carried out ogpel thengprotel|n dormgin qr on the |inker
(Figure 24), which would be [repl aced ysing an
ol i gonucl ept iRRL di ned9k492l rleady-Mescr|i bed. Seni - Ri gi d
Tandens The—tandemgene—+s——constructed by |inking two
protein domains with a helical |inker based on the
TheesuRAC genB(iEASKSIed yElikind Bvdtpiothie db@aink vt ©Relddal Eaker
at each end of the protein domains and the |inker
baged; g he swyncer%@éngﬁe thete apy W@ TesB AR tes gt eaeh end of the
_ o . onting. | : :
P B R Bk e AT i S Y G 00 Blecred
intacihd Netediad IR R thutladider (Bliod 4dd a. (EEQBRNruD sttt ias been

or non nd the growth hornone Gl20R
engmeered emt(oqt_l?e -terminal %n of GH (Figures 5 and 6); this enables the

modification of the linker region in GH tandems.

The N-terminal linker sequence including the Nofl site can be directly appended to a
PRL gene in the domain A position allowing constructs based on the template PRL-
linker-GH to be constructed (Figure 25). However, a unique restriction site has to be
introduced at the boundary between the linker and domain B in the cases where

domain B is PRL (Figure 25).

Hence the two protein domains in the tandem can be varied by ligating in different
truncated domains. For example, the prolactin (PRL), prolactin 1-14 amino acid
deleted G129R mutant (A1-14PRL .G129R), growth hormone (GH) and the growth
hormone G120R antagonist mutant (GH.G120R) can be combined in the tandem gene
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ant agoni st nmutant (GH GL20R) can be conbined in the
tandem gene in a variety of ways (Figure 21). Figures

wa20@ndo28 show t he nucl eoti de sequences and pPOTA&IB2005/002826

sequences for these domai ns. Standard PCR can be used
e B Ot Rhif AB e

in ¢ §oB0) f Srwel By enE DupShopp Butict BRI ALR EhDifarS! dbmain
B tﬁ@ﬁﬂiﬂfﬁﬁ Wemakssiitlésve tbibgeaincand af déshebddCRope.oduct and

the recipient vector with these restriction

endonucl eases fol lowed by ligation and transformation
Sta\gh!njd lﬁﬁi'% B@ u?edttgggﬁé}h‘eé"tﬁﬂ %&{Zﬁ feedk dedrdar@bRiddomain to be

onmai ns. rocess can carried out on either

ﬂaﬂtexdt by rthel mpprcrprxate omstrictien | emdbemcléage gs;mee Digestigghiof Hhe PCR

repl aced usin [ cl eot
oL, SR RPN TG P
hg&tﬁﬁ‘ldﬁi@ R rinRHOE will BkRatdiatefddny withribe gsitei @rotein domains.
C-termnus a- helix of domain A and the N term na

Thistpepiegs ofn hagamierhout Bn eﬂbﬁd@O&CWedcg%lé er pipfhermkerypng;is sipylar

o AERICGOBER 4 s A EPTRL P AR R IR T

joined directly to these helices. ance:- The tandem
gene is constructed by |inking two protein domains
with a helical |inker based on the sequence A( EA3K)nA;
there are unique restriction sites at each end of the
protein domains and the linker (Figure 20). A unique
Not| site has been engineered into the NNterm nal end
of the linker region and a unique Nrul site has been
engi neered into the Ctermnal end of GH (Figures 5
and 6); this enables the nodification of the |inker
region in GH tandens. The N-term nal |inker sequence
including the Notl site can be directly appended to a
PRL gene in the domain A position allow ng constructs
based on the tenplate PRLIinker- GH to be constructed
(Figure 25). However, a unique restriction site has to
be introduced at the boundary between the |inker and
domain B in the cases where domain B is PRL (Figure
25).
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Hence the two protein domains in the tandem can be
varied by ligating in different truncated donai ns. For
wexerspiesdit he prolactin (PRL), prolactin 1-14 aaT/aB2005/002826
acid deleted GL29R nutant (Dl-14PRL .d 29R), growth
hornmone (GH) and the growth hornmone GL20R ant agoni st
mut ant (CGH GL20R) can be conbined in the tandem genein
a variety of ways (Figure 21). Depending on their
position in domain A or domain B the protein domains
will have to be truncated as described above. Standard
ClalfeR can be used to generate the genes for the desired
~— protein domain to be flanked by the appropriate
restriction endonucl ease sites. Digestion of the PCR
product and the recipient vector wth these :
L re P?@PF@#%WWH%%?@%“ &PICM%Whﬁ%@Pwllﬁn%ﬁpable of
bindifgAfsH QK ivRieORc¥th], VIIRAGH WL dGLADARMINEED dyh2 pdFBiHd Bffker
protein domains.” This process can be carried out” on
molequidbpt gmprisehaniiigkiblohelioal regienl i nker and is simlar
to the nethodol ogy used for the flexible and
sem -rigid linkers (Figure 24).Cainms 1. A polypeptide
2. codppilgpaptidabcdoediag td G Yl twikdréie shididhngns esmbfises 3, 4, 5, 6,
. 8capa%@, of b‘lr ndi.ng to a cytokine receptor, wherein the
» 8.0 R BI04 Jamaiging fandegb®tayde | i nker ol ecul e t hat
conprises an inflexible helical region. 2. A
pol ypeptide according to Claim1l wherein said domains

3. codppalzesptide adgordingBo ClainB] wheretn tHeOpdbimeptide canpiises more

i tandem. aryay. 3. A pol ypeptide according to Caim
thanf%@g}a&sr}ntaﬁ%nc%ﬁmp“ de conprises nore than 10
domains in a tandemarray. 4. A polypeptide according

to any of Clains 1-3 wherein the inflexible helical
4. i yRapiige iasewdiag tbemstof diainsoby wihertiwe thepiriffexible helical

r edi b

- A( , functd.onal .variant, thereof..5. .A .
regiGHoARISHS 1ot o RGO, B Biogt B ARAR L 28 B g pprian
therdof.nker nol ecul e conprises at |east one flexible

non-helical region. 6. A polypeptide according to

Claimb5 wherein a flexible non-helical region is

|l o 40T, t.he i ' f i
5. pe%?ﬁscggpﬁlﬁﬁ élf&?r%&lgcﬂél @%ﬁ@l’aﬁﬁg TLD3heRRBA B §d&: molecule
comprises at least one flexible non-helical region.

6. A polypeptide according to Claim 5 wherein a flexible non-helical region is

located at or near the amino-terminal end of the peptide linker molecule.

7. A polypeptide according to Claim 5 wherein the flexible non-helical region is

located at or near the carboxyl-terminal end of the peptide linker molecule.

8. A polypeptide according to Claim 5 wherein the flexible non-helical region is
located at or near the amino and the carboxyl-terminal end of the peptide linker

molecule.

9. A polypeptide according to any of Claims 5-8 wherein the flexible non-helical

region is located adjacent to at least one of the binding domains.

32



10

15

20

25

30

7. A polypeptide according to Caimb5 wherein the
flexi ble non-helical region is |located at or near the
woantoigdit er mi nal end of the peptide |inker nBCeaH2605/002826
8. A polypeptide according to Caimb5 wherein the
flexible non-helical region is |ocated at or near the
am no and the carboxyl-term nal end of the peptide
10. | i mk@blypiej)tedm laecor@ing Aop @1*1}5/ pPERTlathes dc orlkireig tlae grotyptide
Cl.ains 5-8 wherein the xi bl e non-helical region is
CompRRes sy ﬂaaaa Tccomtesod the %—g&m@% of the binding
domai ns. 10. A pol ypeptide according to any of C ains
4-9 wherein the pol ypeptide conprises |ess than 10
11. copi pslypEptidve agobidiKg not ady of IClanpdty pelptreidetlae qurivhapgide

I tid
comb @l Wis S s MRURRAL® 0| YPoBS! df compr ses

pol ypepti de according to any of Clains 2-11 wherein
sai d binding domains are |inked by a |inking nolecule
12. codspodynapgidefcenndingfie axy of €lahey 2-dalwhareikepid bunding domains

are lﬁ{’y {B? Qﬁmﬂ%§ar§?ﬁle&gg n%nsgs? ?Mn%l%xf‘g@ SUSIRA lgrﬁqénegl. Egl I cal

oxy fefmnus of one
domain with the amno term nixs of a second binding

domain. 14, A pol ypeptide according to G aim
13. whér aqlﬁp%m@er%ic%%r q Rl 1% WSFRTF ﬁaléu%elb"é% m&ﬁr tlfps the

carngﬁ%fﬂuﬁﬂ% d?e+ﬂ8(b }ix‘f#&orﬁélﬁs\yv éll?'tﬂéj %ﬁlﬂu@n%tah&cond

term na IX O e secon b|n onaln
bindmmiggiodiayn.| i nki ng the two bi ndi ng donalns in a
substantially fixed orientation 15. A pol ypeptide
according to any of Clains 1-14 wherein the binding

14. domedddspeptiat B@coﬁ’@ihg Q@ eldighe] B RerbMOths %@Hce@ 'hniéi“ﬂ 8éntifhous
each other. eptide accordin Cd aim15

betwigpe thei Cﬁrtqrﬁénqidle;lp @étﬂnqjg rst bimging slemain n@r? Hy Ndeaminal selix of

the gé{:on br1] e%?grg 021’(1:2}1]? gg{ug OI‘Iinglcelflgfy %{1@% p e%WSI % :glg?ga (idr%ams in a

substaﬁtlﬂ[ylﬁxﬁﬂdﬁenfdtﬂoh|L2 IL-3, IL-4, IL.-5 1IL-6, IL-7,
IL-9, IL-10, IL-1l, the p35 subunit of IL-12, IL-13,

I L-15; granul ocyte col ony
15. A polypeptide according to any of Claims 1-14 wherein the binding domains

of the polypeptide are the same or similar to each other.

16. A polypeptide according to Claim 15 wherein the polypeptide comprises
binding domains of cytokines selected from the group consisting of, growth hormone;
leptin; erythropoietin; proiactin; 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 stimulatinng factor (GM-
CSF); ciliary neurotrophic factor (CNTF); cardiotrophin (CT-1); leukocyte inhibitory
factor (LIF); oncostatin M (OSM); interferon, IFNo and IFNy; tumour necrosis factor
(TNF)o and TNFB, and RANK ligand.

17. A polypeptide according to Claim 16 wherein at least one of the domains

comprises a growth hormone binding domain, or a growth hormone variant.
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stimulating factor (G CSF); granul ocyte nmacrophage
colony stinulating factor (GMCSF); ciliary
waewemieophi ¢ factor (CNTF); cardi otrophi n ( CTPCY/GB2005/002826
| eukocyte inhibitory factor (LIF); oncostatin M (OSM;
interferon, |IFNa and | FNg; tunour necrosis factor
(TNF)a and TNFb, and RANK ligand. 17. A polypeptide
18.accAmdiypgptide dcbaidinglic Gkt &6 br &1 wheesi thompelypeptidbeomprises
domai ns_canpri ses, a growt h hornone bi ndi ng_domai n, or .
at leagyr iRt RS RS hopnens )PﬁeaptgF‘H‘gtha]E%‘B‘PBP?l grariant
pgh@_i m 16 or 17 wherein the polypeptide conprises at
east two bindi ng domai ns of growth hornone, or a
growt h hornone vari ant pol ypeptide. 19. A pol ypeptide

according to Claim1 er ej aid po tid .
19.20rBebadhtde fashtdhe fo Lol fa Tt PBBRsN i comprises a
leas® bw@ bRIdBlgaidhi s s\ ABdtin, 3Pa pdlagh YaaRiti de according to

Claim19 wherein said prolactin variant polypeptide

conprises an am no acid sequence wherein said am no

aci [ i fie position. 129. of . .
20,5 SEOHERGE Bl ool 05 LLABRT Bty varion
polyeptiéd Bormpists ARdiniihe atidaseqhehcamwhardimeaidGintino acid sequence is

ubstitution. 22. A polypeptide according to Caim2 1
moéuﬁé‘?éﬁnpsglgpd%%g{qlﬁ%lﬂ on replaces a gl ycine anino

acid residue with an arginine am no acid residue. 23.

A pol ypeptide according to any of Cains 19-22 wherein
21. sai A pobipgpiedst acterdisg fauCidmar2Ccwhpreinsesl tiodifitetien Brenofimino

. be en 9 and 14 amno term nal am no acid residues of
i G,
@

pol

24. A pol ypeptide according to any of
ainms 1-14 wherein the binding domains of the
pol ypeptide are dissimlar to each other. 25. A
22. pol 4 oftrepede eewrding got lagn a4 Inwhareigh eaiéi sybsiingon replaces a

tide ' g . bi ndj main that is a
gly%?%ﬁi%ha&%ﬁﬁﬁgg%ﬁgsﬁg hink i) AL Agager! 0L ng
domain that is a prolactin binding domain.
23. A polypeptide according to any of Claims 19-22 wherein said polypeptide is
further comprises the deletion of between 9 and 14 amino terminal amino acid

residues of prolactin.

24. A polypeptide according to any of Claims 1-14 wherein the binding domains

of the polypeptide are dissimilar to each other.
25. A polypeptide according to Claim 24 wherein said polypeptide comprises a
first binding domain that is a growth hormone binding domain and a second binding

domain that is a prolactin binding domain.

26. A polypeptide according to Claim 24 wherein said polypeptide consists of 2

growth hormone binding domain and a prolactin binding domain.
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26. A pol ypeptide according to Caim 24 wherein said

pol ypepti de consists of a grow h hornone bi ndi ng
wdanwionosand a prol actin binding donain.27. A PCT/GB2005/002826

pol ypepti de according to C aim 24 wherein said

pol wp I Iy fingt Dbinding domain that is
2 R ARG M leim Pl e ROERer g B =
firddbindlinggdcdhasim it tshatnotgied giavethfHoed ofi Blhd%}gidénﬁhﬂ%m second
b'ﬂa,}%gadgn' .2%.? A pol .ge tide according to aim 24
NG SRy Sﬁévfg% iffpr@@c%hmdgtgsdoma@ nodi fi ed growt h
hor none bi ndi ng donmain and a nodified prolactin

bi ndi ng domain. 29. A pol ypeptide according to Claim
28.27 Srpddppentide etavrding do Kialinf 24 evhgreimvidid hotypepiddiadistgof a

in.c ri ses .an ami no. aci.d suhstitution_at_amno .

moHER s R RSy EMnE Coein 90 & OB BrY PP AL HESB g
to Cdaim?29 wherein said nodification is a

substitution of glycine 120 for an am no aci d sel ected

29.f r ofh RHBHHOE FeeBdiBE Spi Flginof27aemy2hiwlereih yrgidnmodified growth
t , .0s| ne. . phenyl al ani ne, o | utam c _acid. .

horp k8 RIR . bl ol PP e S et o el i

positinahi flycdadt 1200 i s the substitution of glycine 120 with

an arginine amno acid residue. 32. A polypeptide
according to any of Cains 27-31 wherein said nodified

30.Pr ok aghiyRedpidadh iyn bgs odi fi cati-on. of .
Ol ver PR A BT R 20 Shefili e SRR i -
substifetiei nf glyciheridfibi emtaimim haid tshlected edrh t pnp Wonsisting of

glycjne 129 wi.th an arginine amno acid residue. 34. A
arg‘gld?éyié' I[BLF]TEI@J[ rRffaste Rpegyiplagecpnglganig agd. wher ei n

sai d pol ypeptide further conprises the deletion of

between 9 and 14 am no term nal am no acid residues of
3L pr o aralypeptids . acpordiigy preftlaide e edediingsaid raedifiodftion is the

I V\ﬁ%[ ei.n_said.pol ypeptide further conprises
Subgtﬁgg}g%f#hzcﬁlﬁedl ngw%ﬁ%ﬁrﬁl%ge g’ﬁtaf% 8% %ceptor. 36. A
pol ypepti de according to Caim 35 wherein said

receptor is a growmh hornone receptor.37. A . '
32. pol¥y calade GErdna giot 3CI0A| (Hess Wi et le whersinl gaid modified

prolh&EERhGh g dSmImoRpREEd Dmodification of glycine 129.

33. A polypeptide according to Claim 32 wherein said modification is the

substitution of glycine 129 with an arginine amino acid residue.

34. A polypeptide according to any of Claims 28-32 wherein said polypeptide
further comprises fche deletion of between 9 and 14 amino terminal amino acid

residues of prolactin.

35. A polypeptide according to any of Claims 1-34 wherein said polypeptide

further comprises a ligand binding domain of a cytokine receptor.

36. A polypeptide according to Claim 35 wherein said receptor is a growth

hormone receptor.
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receptor. 38. A nucleic acid nolecule that encodes a
pol ypepti de according to any of Clains 1-37. 39. A

waualegiiesoaci d accordi ng to C ai m 38 wherei n saPdT/GB2005/002826

nucleic acid is a vector adapted for the expression of

sg| ol tide. 40. i solated cell transforned or,
7. ¢ P APRAEE lPRieAd dErbRS BhFamoria strDP de copdiag
recepfo® Cl aim 38 or 39. 41. An isolated cell according to

Claim40 wherein said cell is a eukaryotic cell. 42.
An isolated cell according to Caim40 wherein said
cell is a prokaryotic cell. 43. A nethod to prepare a

pol ypeptide according to the invention said nethod
38. canmpuélsicngeidl heostwlp shaf éndoflesy b oI AEpEdE @lcboram@ofod bitg of
lai tﬂdgpy of Clainms 40-42 in conditions conducive to the
Ca1m5 otduction of a pol ypeptide according to any of C ains

1-37; and ii) isolating the polypeptide fromthe cell,
or its growth environment. 44. A pol ypeptide
39.  cOnmpudleit rgidaadcording ooy Chatinn®s bihadtimgaid anmleiv hdidked teotoa

opd cyt oki ne.bi.ndi.n mai n wherein said
adapteé%ﬁ&g’@ﬁf‘%’é?@“%?f ??é$p(829%€€%8§'es an extracel | ul ar donain
of a cytokine receptor. 45. A pol ypeptide according to

G aim 44 wherein said first and second bi ndi ng donai ns
40.  apa isplateddoslytransforaed piretranisfeted with dbeinacleip6acidhor vector

accord%?%%ﬁ?l&ﬁh% Jfegording to Caim44 wherein said first
a

second bi ndi ng domains are |linked by a peptide
I'i nker nol ecul e that conprises an inflexible helica

regi.on. 47. pol ypeptide according.to C aim44 wherein
41. s&g ésofk?t?‘g ?GIQ%F&O@é%Wd?Ib%é‘? WhegBnaicheelbis @ eukaxeldr effl a
peptide |inker nol ecule conprising an inflexible

helical region and a flexible, non-helical region.
42.  Anisolated cell according to Claim 40 wherein said cell is a prokaryotic cell.

43. A method to prepare a polypeptide according to the invention said method
comprising the steps of;
1) growing a cell according to any of Claims 40-42 in conditions
conducive to the production of a polypeptide according to any of
Claims 1-37; and
11) isolating the polypeptide from the cell, or its growth environment.

44. A polypeptide comprising a first cytokine binding domain linked to a second
cytokine binding domain wherein said polypeptide further comprises an extracellular

domain of a cytokine receptor.

45. A polypeptide according to Claim 44 wherein said first and second binding

domains are linked by a flexible linker molecule.

46. A polypeptide according to Claim 44 wherein said first and second binding
domains are linked by a peptide linker molecule that comprises an inflexible helical

region.
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48. A pol ypeptide according to any of C ains 44-47

wherein said cytokine binding domain is growh
waaomsmnesd1 or a gr omt h hornone vari ant thereof, PanBReNs5th02826

extracel lular domain is a growh hornone extracel |l ul ar

domain. 49. A nucleic acid nolecule that encodes a

pol ypepti de according to any of Clains 44-48. 50. A

4mucl Ripelydeptiie Bceedih€ ta CamdNGhbRiChal MirdPathedchd binding
said nucleic acid is a vector adapted for the

dogyansedrsi ke b &i REHEP ipkpt Medeculscompprisieg @ inflexible helical
nmol ecul e according to Caim
re%gﬂ%ééh%%g%ugg%h gegcllep ide or nucleic acid nolecule

accordlng to any of Clains 1- 39 or 44-51 as a
pha utlc . 53...A harnace Mposi t.ion
480 o (Y Pflﬁ% aﬁE)‘I’r)‘}B’ép q g8y fif ﬁffe:rpé.% 4L Nahisinotid ¢ytokine
blﬁ(ﬁﬁ? Hgﬂnaﬂl s Qrgith H«f)rngr@' Hﬁa%r(?vgth%orﬂl%né ]vanéﬁlt théréof and said
I solated celT transforned or transfected wt
extracsillvlae dampih ise geawihdroononestreel hdarciodiany t o CI aim 49

or 51. 55. An isolated cell according to Caimb54
wherein said cell is a eukaryotic cell. 56. An

49 sol atreelete btidageRicdicNthat @ndddad M PAyWERIRI skcdAlifk €flahy of
i s a prokaryotic.
Claims 44-48.

50. A nucleic acid molecule according to Claim 49 wherein said nucleic acid is a

vector adapted for the expression of said polypeptide.
51. A vector comprising a nucleic acid molecule according to Claim 49.

52.  The use a polypeptide or nucleic acid molecule according to any of Claims 1-

39 or 44-51 as a pharmaceutical.

53. A pharmaceutical composition comprising the polypeptide or nucleic acid

molecule according to any of Claims 1-39 or 44-51.

54, An isolated cell transformed or transfected with a nucleic acid molecule or

vector according to Claim 49 or 51.
55.  Anisolated cell according fo Claim 54 wherein said cell is a eukaryotic cell.

56.  Anisolated cell according to Claim 54 wherein said cell is a prokaryotic.
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