Pol ypeptide Antagoni st The invention relates to a
circularly pernuted growth hornone pol ypeptide
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and methods to treat conditions that woul d benefit
fromadm nistration of said antagonist. A |large group

of growth factors, rPRdlepeptide Antaponisyt oki nes, are

i nvol ved in a nunber of diverse cellular functions.

These include nodul ation of the imune system

r R lrRbhtRR 1efates N6 R Eircileilp bartnuth gowthdemiond paypeptidereriagonist;
and devel oprment. Cytokines nediate their _effec vi%
 eQuenosibions expPUsiagE fpid antagenit and wehedscle et °8P%‘§?“S at would
CEldefit £ LA A EratiGFSRbRARtagHt e di vided into four

separate sub groups. Type (growt h hornone (GH)
famly) receptors are characterised by four conserved

cys ne resi [

K ks ol S S5 R ok ap RS, A SRAREY REoRE LG lmber of

Tawexge EelMda-flitcfioBe Thewo tindlude mnqdmau@u eff thi imamupsagystemytegulation of

E SFF?%}' fe%]tag/ mﬁtpqll &Phtfmgal)f?@'gg{h eveﬂ)gl-rrn%nec okmses mediate their
f REL vih @é’ﬂeft)tﬁl)s expfesded akinevéll §uhfabe orptasgeCydiok i Cygolingaerptors can
interact with their cognate rec ptor Vi

s ibe diyideg e fovy sepRIatRSUP SEUBE: ohyRe A4 Wnﬁgeg@}bférpm)tr greptors
l 'a%acrﬁQra@fef]gédr}gf R s éygﬁéin@fréshdﬂl'ei }h Ak BRYiHAOtefhihd Sart of their

exanpl e I's known that a single nolecule of G
a&smmeﬁmlasimailharld\me pressagst e cagfeBEd ﬁ"ggSqr@(R)Trp-Ser motif in the C-

g'lrglll]nali] %@(gml"ﬁ%jreg{%%tg% ﬁgé {nogﬁ 15\41%3 d%g;seﬁ’tlfliﬁ ’%/Bo : C M@ﬁ fafiily) and

t hrypeih(tiindbur wdragiefaree Biptilg).- bi ndi ng sites on GH and a
common bi ndi ng pocket on the extracellular domain of
two receptors. Site 1 on the GH nol ecule has a hlgher

afI{ is%%yvnttﬂtﬁ Myt StokineaAEndsEf@REOWitH ithedr ¢ogaite (w:eptsr via specific
t hought to occur sequentially wth one

bisitel. Sgme eytekinereseniofs lpyerbgthy %&b@éﬁw lsgpd ﬁﬁngﬁ’ﬁ fttesgpd Jpw affinity
S q&@%ﬁ&%geptor to site 2. The extracellul ar donai n of

th _ exi sts as two |inked domai ns each of

appr oxi mat el y 100 an1no aC|ds It is a conformationa

t hes C
b Pﬁ%& geﬁ a}l H OYlg ﬁgg & s(,)m Wl ;nhﬁ«{] efét (?f:"ﬁg[r %goégeg%rsp g§ two receptor
molecules (GHR) (Cunningham e al., 1991; de Vos ef al., 1992; Sundstrom et al., 1996;

Clackson ef 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.



GHR- G+ GHR Internalisation of the GHR- G+ GHR conpl ex
is followed by a recycling step whereby the receptor

wonbw@ceswdi s regenerated for further use w thi RCT/GB2007/001285
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cell. A variety of different stoichionetries are
enpl oyed by different cytokines and other |igands on
r aCepienr obtifftiany stoichismetiestdn opplalyec by | differeiti-£ytaldnesgng other

} Léa@ ; I@EH%%%e ]tctgngcﬁ%g anH'»[uF € lfrgﬁcg)etu iR, ®rms a trimeric receptor-
I R&aRh&ecBtbrTesaplehk. f IesledltinHefoans ar trmmmpl exeptaBttogmone-different

cyt oki nes, for npl e, |
{ ERcPiiRo FATEPIE OB CYRBIRD Pt TR I?t‘ilcé i GESF. form tetrameric’
QJZgét&Xﬁﬁmo@“ﬁ?r%H@fe%eﬂt&gch&%é el gihed (dpr Rbaleliyin f6) rpmbably

meri1c conpl exes consisting of two soluble recept
mdremc uie&&nertcmomphwmmﬁlﬁé p%d@’ﬁt selubls| exceptes 15?1180“ es, two

k
pw?ﬁgf/v 4“5 EGC%BJTO| it Lle%ﬁ% Eﬁft?aﬁeewgfé@l{ilgsc IaIlI? ggch Gase there is a
\A}qﬁhﬁlkiyﬂﬂgﬁ efffaltg birdgpsite that dmpﬂeeme catoiiinaddithd wepiorsomplex, and

i ch n les.in alteri
R S Rt b B Rty g ot
i %Jlécﬁfe'sﬂ&tﬁéﬁﬁ‘}aﬂnitiaﬁﬂg siMallingnt cyt oki ne pol ypept i des
are known. For exanple, CGH variants are disclosed in
usS 5, 849 535. The nodification to GHis at both site

1 \ApdSt oﬁm@ &_}yﬁ%it b'kﬁ&wn The e@ﬂ%l@ | GAlvaR4Es 4@ distlosed in US
1 produ ecu e that has a mgher affinity for

GﬂRSéQ;rq:%ér e mOduﬁbidwn)Ip@IGHi atThrsls sitord Ainglj setg 2Gpinding sites.  The
Sln!ll(glc‘fji:c ﬁ%r&a‘?%lt sife ts (a}%s Ucg 2 a SGH Hl%[e@ulb Shdt! 158 éj'h&‘ﬁ&‘)%ﬁﬁﬁy %r GHR

result I'n the creation of
anbagaed & \%nld-E@etG}ErlesamoHﬁsd eH moldctﬂesm:t pARONIStS. @Iﬂre is also

\g?dg,%l%grgg)%rsﬁé %%ngdg%la_lggiz@l];tf I ml’r%rvnotgi R on %%é%%]g?%ig Further
U%Qaﬂ?l s g?&odﬁﬁﬁhdﬁ@@é—@ﬁﬁ%mhﬁh@ﬁﬁle Iﬁlﬂlhlfg sffihitp of GiHefoatsite 1 are
nt nutations at speci é@%os I tlons

prdmmsad o WD BSSM06; WS 5,084, ?Ers Pkl IWW%%&E?@CQ%B““
a fhcels’le! r%{r)dl RELTHY Ak p'o?; %ufﬁ%@ﬁ’ssattslt?ecﬁﬁ%ﬁﬁbﬁs in GH which produce a

de var iant s 't retain the overall |inear
pnhﬂmmﬂe@ﬂmmmmahngmhmgmun@ﬂbi a native pol ypeptide but
re-orders the sequence by form ng new am no and
carboxyl termni. The process generates nolecules with

al tRdudd JeiltadinCisla EMPEs LbrRtate iFdslepqpndm wantsrthatud@m the overall
the fusion of the natural_am no a ten%

ei lineat PN SEAUPNEs st@f,tu&‘s?%@ ngtjvg wgﬁp@ Sp&f orflﬁrg e jequence by
UYRfiRk ndwRERAS SR dalBUEOr @rmifil€The process generates molecules with altered

biological properties. The process includes the fusion of the natural amino and carboxyl

termini either directly or by using linker molecules that are typically peptide linkers. The
circularised molecule is then conceptually cut to create new amino and carboxyl termini.
Circularly permuted polypeptides can be generated either recombinantly or by in vitro

peptide synthesis.

Circular permutation has been used to generate chimeric molecules with altered biological

activity.



circularised nolecule is then conceptually cut to

create new am no and carboxyl termni. Crcularly
woenmuked9 pol ypepti des can be generat ed either PCT/GB2007/001285

reconbi nantly or by in vitro peptide synthesis.

Grcular pernutation has been used to generate i

c Rominstancen V@I 732 Wiscloses| the cesdtidn of agirewarly permuted IL-4 ligand

actiyity. Far .instan W05/ 27 [ .

cPiad o otiione BEPELTE poP R0 R PG URRESHthANR s prctoicit
awhidt enipaked 18 @eBtive ThBagear adthedeffitacs vatherdpetias kilingamanebr cells
affinity and cytotoxicity en, conpared to a native

| Whigh aes¥poseA &0 wagowsaﬁféé’e%%atidﬁ- respect to killing

5 cancer cells which are exposed to the conjugated

pol ypepti de. WDO9/51632 descri bes the use of circular -

p &Y QYR 24633 rvlesasibete ther use ol rdrplpr BerrEAtiaY it9)igangsatR dioK streptavidin
prot.ein t \V; e dnidy biatl p; t

PPy AL 6ot USEH ST Sy oo
petrameidin defibal toraesetendapolypsptisk to cotteianfusipm protein that differentially

di f f tiall i biotin. Th d L NLL v .
¢ bneS PRl et TR pb e AR LSRR e Tt Vot ecititaes
10 T 9416a86f@E filsita pratsih Whep bidtiRisusvB dhadddlivelysehisled as a

drug delivery vehicle. WOOL/5 1629 di scl oses
circularly pernuted bacterial b-lactanase and its use

as\yéo {73158 rdisﬁ[o?%secji ulfaﬂfl Rtt: td HabiElidl PlaShmbhdRtaBA AS tubORSa marker
be I anhd e

ween 1 ntracell ular xtracel lular proteins which
agpseeiblfer thietdetettion pleinterctidnspstyese priratellulyeand idragedlular proteins

identi f Lrc rl [ ed | ypeptides are al so
kH@R%Vméﬁﬁﬂ%yﬁhgw@%mﬁﬁﬁg¥%%§ﬂgg'mhich i s incorporat ed

15 by reference in its entirety, describes a nethod to
identify pernmuted polypeptides, referred to.as

* Pdstheftsetonidentity, Sirparty BH%&‘&%&’Q%W Dt 81 AEE el
a Wbb6/289050 WhRE 8 cBEhoBRRIESy Feferdnds & §t6 Entirdfyedescribes a method to
expression of the library at the surface of the

diidgaitifypermpted polypentides exfererdly awXpsoatEs osipga Phage display vector

eXprEsRa, i Lindi; t et MBieGdbn of the library at th
SSRGS RS Ry R BBLEL 0 et oy o
20 Whnffhicei of thendigplgoveatoe is dejected by expusereiofi thetexprsssed dibragy to a binding

di scl oses .a further nethad to generate and identify
cifrRiEinAYHigh pok ¥ﬂ¥?ﬁ4ﬁ%ﬁhﬁfﬂﬁh¥lninvention relates to

the formation of fusion proteins conprising the am no

t eVrVrCT)iOIi]/?lil()9538{,ﬂrvflhié)hf isairfci)lrp%;ate%r t?; ?éfgrer];c%si%ditst %ntirety, discloses a further
method to generate and identify circularly permuted proteins. The invention relates to the

25  formation of fusion proteins comprising the amino terminal part of a first protein fused to

the carboxyl terminal part of a different second protein from which permutations are

synthesised. A library of fusion proteins is created which can be screened by phage

display.

30 In our co-pending application WO 2005/003165A2 we disclose, amongst other things,
circularly permuted growth hormone molecules. We disclose the agonist activity of one
such molecule and the modification of this molecule to an antagonist of growth hormone

receptor activity.
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screened by phage display. In our co-pending
appl i cati on WO 2005/ 003165A2 we di scl ose, anmpngst
other things, circularly pernuted growth hornone

mol ecul es. We di scl ose.the.agqni st act iVt : :

RSP G g GBS QDS ADATFTESETol BRI b Bpalueleic acid
AfoRANISGeRpIInPl Bicwid heiGequene wheeipt eid nucleic acid sequence is
activity. According to an aspect of the invention there

i selagted fiomnethie gioup seisistiegiothucl ei ¢ aci d nol ecul e

conpr i ( ing .agluagﬁlagiid‘}mﬂé‘chﬂ cORGHRP 6Ltheh&fuende as Adpesented in Figure
nucl ei'c acid sequence Is selected fromthe group

consi sti ng IdBEQIPNG: ljucl ei ¢ aci d nol ecul e consi sting
of 1 he'i? eg%ﬁglgcl‘fe'g %ciﬁeﬁélgﬁtﬁg{tcgﬂﬁiﬁnéz %ﬁ@en@e REQybiids to the

S 9
1); (|(|1 al i C aci ecuf e COTE'}'pI‘ISI ng a séquence
that hybri de@eficet Wettified Se @ievieein sadmuéleischcidympleyule includes
V\,he!rel n said pucleic acid nol ecul e .incl uggs X . .
modi fi cati ¢# PR SPRYSPeLLTIRA R tl{aﬁ Speodcr artling acid residue 176
aci d resi dyg idifGicasin IFieh< Blvitrdin sdfd gadigicdtionmearisimthe addition,
said nodification results in the addition,

subst i t ut i orbsitutiea|os delgtionst ap feast 088 pmpipeAcigfresiguefud gaid mucleic
residue andacﬁla'trrﬂﬂ%#fgllw@rﬁcéﬁé@cﬁ olRefdd! RitRNEOHES hdrmone receptor

pol ypeptide W th oWt h hor nbne 'recept or antagoni st
activity; (antagpnistaatratyei c aci d nol ecul e that encodes a

pol ypepti de conpri siing,a ' ' - .
r epr es@ﬁ)t o Tyclgic aﬂ? gﬂl{é@ﬁ%ﬁ%g pgswbl;ﬁﬁlg g:oﬂlﬁrlsmg an amino
preferred efhngdinsacs asabpredested nvEipire Ga (SHRHRENOs 2).

provided an isolated nucleic acid nol ecul e that
anneal s under stringent hybridisation conditions to

T_NITIE raﬁggﬁéﬁ&_f? EbSESEht dFafe iivedtion B8 i§ ipkdvidddaneisolated nucleic acid

i zati on of a nucleic acid nol ecule oc

t woolesolephas manealsrunden sétingert hybridisation sendiians %@é?%%‘%gﬁg described
aﬁoﬁﬂgndggi cjl%ggogen bondi ng to each other. The
st? Mhge cg/ of ~

Hybridization of a nucleic acid molecule occurs when two complementary nucleic acid
molecules undergo an amount of hydrogen bonding to each other. The stringency of
hybridization can vary according to the environmental conditions surrounding the nucleic
acids, the nature of the hybridization method, and the composition and length of the
nucleic acid molecules used. Calculations regarding hybridization conditions required for
attaining particular degrees of stringency are discussed in Sambrook et al., Molecular
Cloning: A Laboratory Manual (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 2001); and Tijssen, Laboratory Techniques in Biochemistry and Molecular
Biology—Hybridization with Nucleic Acid Probes Part I, Chapter 2 (Elsevier, New York,
1993). The Ty, is the temperature at which 50% of a given strand of a nucleic acid
molecule is hybridized to its complementary strand. The following is an exemplary set of

hybridization conditions and is not limiting:



hybri di zati on can vary according to the environnental
condi ti ons surroundi ng the nucleic acids, the nature

wofhod7hesdtybri di zati on met hod, and t he conposit POWGE2007/001285
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l ength of the nucleic acid mol ecul es used.

Cal cuI atl ons regar di ng hybr| d| zat| on condi tions
y sagt 80% idgntity to hybridize)

strin C are di scu X S K e al ., Mol ecul ar
c orﬁg le&“Lnabor at or%‘%ﬂ%ﬁg‘?s ?@llﬁ%ggrlsl ng Har bor
Lab%é’sﬁ%ﬁzep ress, CobgdSSpki raem hihfepdture KRT) 2003 pinusssdach
Tij ssen, Laboratory Techni ques in Biochem stry and

Vbl eWashawicBi ol ogy- HyBSKESE4t $TR for 2Hmiyies 898 Aci d
Probes Part |, Chapter 2 (Elsevier, New York, 1993).
The Tmis the tenperature at which 50% of a given

StHigiSlrifigenay (allmbveswuames:thmhzecam@st 80% jdeniitytito bybridize) t s

conmplenentary strand. IS xenpl ary
set IBYOriHZBHGGi zat i on %8 gﬁ& Lhﬁ HCifg: g0 Hous

LT myhdgwyer Y Hi gh SbrisBgerry f&r@Limu&eaaUhnces t hat
share at least 90% identity to h¥br| di ze)

Hy br Washztatideon: 5x SSGX&SSC@S@TJVO @ gorpgumigutpgasht wi ce:
2x SSC at roomtenperature (RT) for 15 m nutes each
Wash tw ce: 0.5x SSC at 650C for 20 m nutes each Hi gh
StipiwRign@ycy (@llbwssqsgesshat elar itd¢assidh ilentity tebybridzabo
identity tq hybridize") bri di - 6% SSC at
65C Hﬂmdﬂéﬂf’% 20 hoé?‘§3%§ﬁlfttﬂ’ﬂf%§fg‘2&6 Ut RT for
Ett%%h Vash st Wisees RiDto SSC Rf 2G.3Cmiffesfeash, 30
m nut es each Low Stringency (allows sequences that
share at |east 50%identity to hybridize)
Hybridi zati on: 6x SSC at RT to 55C for 16-20 hours
Wash at |east tw ce: 2x-3x SSC at RT to 55C for 20-30
milnut peeferedhembudimensr off ther istensinb géidnavricip facidngolecule encodes 2
i nv on sai d.nucl ej cul
ooy R B Pptr Fu fnfo 2Rl Se R RO GprERARE BPrRure 8 (SEQ D NO;
epresented in Figure 8 (SEQ ID NO 9). According to a
further aspect of the invention there is provided a
pol ypepti de conprising the am no acid sequence

r e&&gm B84 fufhdrlag@iecCoidnd MREAtbRHNES is Drovidudi agivlypeptitervomprising
the amino acid sequence represented in Figure 2 (SEQ ID NO: 2), which sequence has

been modified by addition, deletion or substitution of at least one amino acid residue
wherein said modification includes amino acid residue 176 wherein said polypeptide is a

growth hormone receptor antagonist.

The polypeptide of the invention may differ in amino acid sequence by one or more
substitutions, additions, deletions, truncations that may be present in any combination that

includes amino acid residue 176.

In a preferred embodiment of the invention said polypeptide is modified by substitution of
glycine at position 176 for an amino acid selected from the group consisting of: histidine,

aspartic acid, valine, arginine, alanine, lysine, tryptophan, tyrosine, phenylalanine and



been nodified by addition, deletion or substitution of
at | east one ami no acid residue wherein said
waonadi7iizgdadi on i ncl udes am no acid residue 176 ROBIGHE2007/001285
sai d polypeptide is a growh hornone receptor
ant agoni st. The pol ypepti de of the invention nmay
di §lhemid asidani no aci d sequence by one or nore
substitutions, additions, deletions, truncations that
may be present in any conbination that includes am no
acPdferabdyi eidesubstButidnns glypinel 2 foeargmiriemd ilysmator alhnipéigreferably said
i nvent.i on sai d.go}% eptide is nodified by substitution
ofmﬁﬁ'g‘ﬁ‘?t’r?@‘sa@ycd %0{%5&‘"?‘76 for an amino acid sel ected
sfromthe group consisting of: histidine, aspartic
acid, valine, arginine, alanine, |lysjine, tryptaophan, ,
t yho preéerreg rsthpriEmesh oh dieaRRyHon s @oesriide spwpdpesspyamino acid
saj ' ' J & i fr argi ni ne or
| y??‘ﬁéﬁggygf"gﬁn%g;‘h E}ggﬁéé‘f@%?y[@g? ‘@ hodi T cation is
glycine for arginine. In a preferred enbodi nent of the

i nyention said pol ' r ] o PR

D HRbGR B2 SO IRREN B AGS BaLAELenis wi
10 adthietpoBeptidd &equenentas drrefneditalosed, oo ditagments iaded fisetjoreily eguivalent

havi ng at | east. 75% i dentity with the pol ypeptide ... .. ..

seHﬂ&?ﬁE’Eéﬂs bergpdr o W§Eﬁs’8‘i‘é’8¥¥l’ &‘F pf’g'aﬁﬁglﬁ%lgavgﬁh feis 85% identiy,

f upetd seRldbYy Sddisy 9bGNdet®y, RaPnottesretchdlyeat least W5%@nidentity, still

enbodi nent, the prgsl?yéype ti des have at |east 85%

p

i deerd prpferaptyr & loss pijty ond| raess predRodlly st 0370 idapgify with the
rmglﬁingra ']fds&g{éh?és ﬂiusir@c@c?ﬁerﬁé.% identity, still nore

pretfera east 9/% i1 dentity, and nost preferably
15at | east 99% identity with the am no aci d sequences

illustrated herein..ln.a further.e ' . .
| o BB eReRL L op i Rt AR ER s Reordine o e
t henviefticaninkeditd dt Idaettbre @x@dcel@asiindimped @xdin af glowtl barmone receptor

bi ndi_.ng domai n of grow h horpnone. .receptor to forma
£ L G G PrOJIE P IEBPY ekt binging JOMAIResRIstR Of the extracellular

CORShSh 3f SowitRorRvhd Rehdrul ar domai n of growth hornone
receptor. In a preferred enbodi nent of the invention

20sai d domains are linked via a peptide |inking
rmllr?g Hl'e?erred embodiment of the invention said domains are linked via a peptide linking

molecule.

In a preferred embodiment of the invention said peptide linking molecule is a flexible

25  peptide linker.

Preferably the linker is a peptide which comprises 5 to 30 amino acid residues. More

preferably the linker comprises 10 to 20 amino acid residues.
30 More preferably the linker comprises at least one copy of the peptide:

Gly-Gly-Gly-Gly-Ser (referred to as “Gly4Ser”) (SEQ ID NO: 3).



In a preferred enbodi nent of the invention said

peptide linking nolecule is a flexible peptide Iinker.
woénef7anstsby the linker is a peptide which conmpPCs&B2607/001285

to 30 amino acid residues. More preferably the |inker

conprises 10 to 20 am no acid residues. Mre

Phefne K:mbbgdmbiﬂsoﬂthminecntlom ﬂimlmetsw 40 améingsacids A leagihyang fomprises

the ti

%)ggzls (;% tle%ggéllsg er 3 % agﬁréatgﬁb%rg{oﬁﬁ%n{ g{ ﬂ%hlgventlon, the
i HB(&NS'IQ @rrﬁﬁ&ddsﬂk%hgﬁ&nd@o@ﬁsmh&e icosies of theeGlytBer dinkjer. In yet
conpri ses two copi es o 45er Ljnker. In an .
o St GrDRUORT i et gD P At n gt And Reapprisgs four

1 Qﬁ;ﬁﬁ {ikkek.€NQt h and conprises three copies of
%@ﬁ%g |ﬁﬁef In yet an alternative enbodi nent,

t he Ilnker is 20 amno acids in length and conpri ses

f u WASEI/ 096k 6K &¥hichl B oefted By eifergnee in its
s B eding o e, XA eSO Sfhict] R e p e e

r eftizetpnwe disolobe isien profeins,whihtraslatipnaliy fysg gl}eg}gabqi g‘?v’gﬂ“ﬁ gdomain
V\'hf eh Xﬁ(gns lﬁzch Rl LiifUsEe rtci?em{'tdlﬂgaﬁgmg’ih@ Qs deir8i\Aa peptide

& ext rac recept or blndln%,
10 dﬁmwm (Ifhe:&aﬁﬂlohlmannis \npee p@medd:éearannk ond agqrigsastivity. Peptide

LRk IRl e B Perh B it BRSRPARS Bp@ UbRGAD! Blm gligomerte

OE Iy tilEV@mhdre Nrifnersie afl & fr@kvtl hormonenexitacglbrt@rreaptor binding
pol ypeptides (diners, trimers

d.t
hdempineatseither flexiblg %rrmﬂ@%lgﬁ{e& Blrlc‘?qa?o:rlq Qf ngﬂ;& ﬁlg Gg}eélblllty (eg.a
el {)tﬁ?ﬁat ainglxﬁr&% Bith ieral't‘ﬁéllJAl) @s ﬁ@scﬁbedhﬁ biicalpendihg @Iﬁphcatlon WO

erne exibility ( g% a co |nat|onal [i nk
15 V\IBDWOI%9]38WH101W@ ImCOHJO)atQilstd ePeega dfs eptirgtyr eﬁé’i‘?d’ aﬁﬁ’ contain

lication
" BRaIER ST 01 B, PR ol el & (0GR R fihrefides with
Cldeﬁy%lgﬁ%ﬁsd elﬁa;racfeolstus}(dwpé erepﬂestréag@en @Luga@ralqtéh@ enpdicatign WO
rovi de fus tide el.a rel ease
gﬁ@#@%%éﬂﬂ§¢}E§P H%&%%lgF@%@8§€PPBQgH&§ our co-pendi ng
application WO 03/062276 which is incorporated by

reference in its entiret According to a.further .
o0 et P Skt b g b e 8 pobpeic

P C)clo EF Iﬁlr;l]% %a%?@%rdo%@%ld% aéc@ﬁﬁfg 16 WR iRRhiREIRikied @Standem.

accorad tion [inked in tandem In a
preferred enbodi ment of the invention there is

prIgVA %ree erl‘:ﬂedf gn%o%?mgnql é@pﬁlgtihxdeﬂtion there is provided a fusion polypeptide

comprising a plurality of polypeptides according to the invention.

25

In a further preferred embodiment of the invention there is provided a fusion polypeptide

consisting of two polypeptides according to the invention linked in tandem.

In an alternative preferred embodiment of the invention there is provided a fusion

30 polypeptide comprising 3, 4, 5,6,7, 8,9, 10 polypeptides according to the invention.

In a yet further preferred embodiment of the invention said fusion polypeptide comprising

two or at least two polypeptides according to the invention that are linked together by a



conprising a plurality of polypeptides according to
the invention. In a further preferred enbodi nent of
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consi sting of two pol ypeptides according to the

invention linked in tandem In an alternative

nikEenslechle riefdiabrsniddinkermeoléauledn ad hereintiefore diselosed.

provi ded a fusion pol ypeptide conprising 3, 4, 5, 6,

7, 8, 9, 10 pol ypeptides according to the invention. )

| Ro@rdift tof diyet MrheP Epbarof eiek iavdnddi theret is provided d faviem pplypeptide

;g;n}%@'fé‘;g :38]2%5? %ggﬁgeiq‘gdeﬁ@ gc?ct%%gsth it {I\%lﬁig]% & elgclzeognsptrisfnggt least
| 61{?::??&%h ‘ﬂ?ﬁﬁ&'ﬂ% iRt gRomIRT a BRIV HbrthonPFRbeabl y sai d
er ul e

TN nol ec I's as hereinbefore disclosed.
According to a yet further aspect of the invention

there.is vid Hsi oo I a6t kihd'@ td invention
R e S e e

f ard dhe grovanporimine Yindingldemsin of mgrogtioharmonoreasni@r bi ndi ng
domain of a growh hornone receptor. Preferably said

fusi on pol ypeptide consists of two pol ypepti des

glﬁp %r g}e%d;regoeﬁm&?ﬂnwe Bf itl(imh iﬁhwdti@ﬂ &aigr bintimgh domminecomprises an
I ndin omai n of a grow or none receptor,. |ln . .
oedtacel it DEHEGIOMEI ST GOV BT FOPISH: BRTTPLEY 3] Gogrein consists

d8P@% Rer(e0Rldr Hoihafdibe ff&oH REepiirndi ng domai n of

gro ornmone receptor; preferably said domain

consi sts of the extracellular domain of growth hornone
recept.or. According_ t u o ; imeric fusion
| ARG o0 h At dopseb of gty ERon BBECh Ry F o chimer

P@blypREits censiny 4 solngpidepotordieptd te inwendondinkgd;teiherrirectly or

I nventjon Iin§ed, ?ithe directly or indirectly, to a

pinsiirgeths 10 PBPYRHIRIIEPIEN a preferred embodi nent of

the invention said prolactin polypeptide conprises an

am no acid sequence wherein said am no acid.sequence .

i dn Apuieicd gmhpdiment of itlaﬁnnwgowl%rerﬁgﬁlfbﬁ’ogﬁ&e?‘?en& TISES an amino
repie Ao b Deth! QR Snido GRFQeduehd¥Qs nfddifiddnat positied €29 efihuman
eﬁglgcf?(ﬁ%h% %Vbé}teﬁesgﬂn%%lﬁ? i(ion s%i d ms)di filclzati g)n at

pgsoladtians lpeesased pFimseh(SER IhNG Gure 3 (SEQ ID NO 7)

is an am no acid substitution. Preferably said

substitution replaces a glycine amno acid residue
wilhha prefargi rinhedimeitnof dwi thveetionderid mmpdificatign| ) Rositign 129 as

ngliggsiegt%& '118%1%1% 5 ZgéQ i@rfg@' %)eié aﬁ]%iﬁi@ L&G isBktiRftioRt Preferably said
substituti’on rel;laces ’a glyc;ine amino acid residue with an arginine amino acid residue.
Preferably said modification further comprises the deletion of at least 9, 10, 11, 12, 13 or

14 amino terminal amino acid residues of prolactin.

In a further preferred embodiment of the invention said chimeric polypeptide further
comprises a binding domain of a cytokine receptor. Preferably said cytokine receptor is a

growth hormone receptor.

In a preferred embodiment of the invention said binding domain comprises an

extracellular binding domain of growth hormone receptor; preferably said domain consists



14 amno termnal am no acid residues of prolactin. In
a further preferred enbodi nent of the invention said
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domai n of a cytokine receptor. Preferably said

cytokine receptor is a growmh hornone receptor. In a
péRhesdtack b dcthair of grofvitt ivempmesedeptonn sai d bi ndi ng

domai n conpri ses an extracel |l ul ar bi ndi ng domai n of

growt h hornone receptor; preferably said domain

CRNgl SheRitiveNfeRitbd aadbdithedt oflEBinventibn Gaidweherhtar ivom grolactin
receptor. In an alternative preferred enbodi nent of

t teeeptdivent i on said receptor is a prolactin receptor.

In a preferred enbodi nent of the invention said

bi ndi ng domai n conprises an extracel | ul ar bi ndi ng .
donai preffrredr ehbatimentr ef dlwt dnventienefsaida bindinga femeg negrpprises an

consi f the,extracel]l ' I [ ;
Bl ST S5 P Bl b onsiss o e
| ByeRtiue dohemefiplaptavécagdr. a nucl ei ¢ aci d nol ecul e

that encodes a fusion or chineric fusion pol ypeptide
according to the invention. According to an aspect of

t RQAMUERS b AP BERct SF tRY BVl tiery BOjrovidabamudlait agjd anolecule
nucl ei c-aci d nol ecul e, according to the_invention..In a
pthet encodes adnsioiorabierisriusionalypgrsifieiagsording tp tg% BV gptions
adapted for the reconbi nant expression of said nucleic
acid nol ecule. A vector including nucleic acid (s). )
acwosrding go tio atgieet ofithe itvientipnrtherel isnprovider: p (YeREOTCORBITEHE @ nucleic
oreﬁth?r {%%ul togxzse uence, particularly if the

v @gid grolqeuleagequding Lahe YeRtioR: o quce the nucl ei ¢ aci d

into cells for reconbination into the genone for

stable transfection. Preferaply the nuclejc | d,in .

t e aysefersed prabosimeninfyhg oygasign seid ¥ecioh Ky %‘JﬁPﬁegtcf%r the ‘Tecombinant
DIQBRLR ¥aifhfitEic hAAHoMeley el errent s T or

transcription in a host cell. The vector may be a

bi functi onal expression vector which functions in

mul tiple hosts N ineltSthaBRRht h&ahdl6® a promoter
sé%qﬁ cﬁoé énculf)slﬁgrr(leua(fr%Y ?@W%&?‘rnéﬁig‘ri pt %ltcl)ﬁlall{w?ni tiati onp
Sidreotlendegutitaly sequened, mrtihlarly figthe epatontiniay be aiggdofpsintroduce the

' en%lélfe{c%gidfir?tro cgllisaf%fc’ rCeE(I)lglgilnﬁlr(])h ir%g itl{eagghcﬁne for stable transfection.

Preferably the nucleic acid in the vector is operably linked to an appropriate promoter or
other regulatory elements for transcription in a host cell. The vector may be a bi-

functional expression vector which functions in multiple hosts.

By "promoter" is meant a nucleotide sequence upstream from the transcriptional initiation
site and which contains all the regulatory regions required for transcription. Suitable
promoters include constitutive, tissue-specific, inducible, developmental or other

promoters for expression in eukaryotic or prokaryotic cells.

"Operably linked" means joined as part of the same nucleic acid molecule, suitably

positioned and oriented for transcription to be initiated from the promoter. DNA operably



pronmoters include constitutive, tissue-specific,
i nduci bl e, devel opnental or other pronoters for

wexmrassi7on i n eukaryotic or prokaryotic cel | SPCT/GB2007/001285
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"Operably |inked" neans joined as part of the sane

nucl ei c acid nol ecul e, suitably positioned and

Ainkedioechrémotet is dmsler frgisériptionad injtationireguiptien’ ¢fithgpromeater.

pronoter. DNA operablylinked to a pronoter is "under

transcriptional initiation regulation" of the

P eired | dbddiMeat efer rometweb tdi wemtitittive, pr owotible qrgregulatable

constitutive, an inducible or regul atabl e pronoter.

AvemPei-ng to a further aspect of the invention there

is provided a cell transfected or transforned with a

nucl ei ¢ acid nolecule or vector according t th?

i Avcerdingtv. a Fnes ragpsicy of dledinyeatipn jthere i awa’fdygtai gelltggnsfected or
ternatjv sai. | i i iBn.a

SRR b B A€ lpieple B REBERURAICIOTR ookt

sel ected fromthe group consisting of; a fungal cel

(e.qg. Pichja, spp, .Saccharonyces..s . r. i
R B
(e.g. COs cell, CHO cell); a plant cell. According to

a further aspect of the inventipn there is prgvided a . .
bt hprelferred ﬁmgfaﬁnaémlﬂf thednysgtionsai Gelfds aeéf‘c%ﬁdoff‘ﬁ‘b CHQponsisting
i | PSR sppl infldel Gp NeRkdsp@ra iinsecttoell (e.g.
¢ R ST AP Rl ot R

c Sptoplieanepl; empnonaliantel! (etge Cgﬁ@ﬁmcﬁlﬂ‘a gelbs a plapicpell

pol ypepti de; and optionally iii) isolating said

pol ypeptide fromsaid cell or the growmh nedia

S Wck@ting td @ fisechspet bf the mventjon dtfesr is pebvirtst! laaepetlyid to anufacture a
invention sai d polypeptide is provided with an am no
a®plapeptife prcptdingg thegnyeaten fUY ' he i sol ation of said

pol ypegt | depronfifnb AicklY adcd@IShgas thekim@mtio;n the art and

i ncl ude, maltose binding protein, glutathion

- ! n, g S . .
t r ansf @) aseincubatingrid PHT BIdeHFIGILIORD FRAMCIYG I fhﬁé’md“cuon of said
engi neerin | stdedifie tracts into proteins that
e Bl b h

are then p nify purification on nickel )
cont ai fif)ng weltting el pdlypentideyfrerm seid celb aivihe graythynedia surrounding
avai |l abl e veg}ohs and/or kits can be used to fuse a
protein of Sa¢cel

In a preferred method of the invention said polypeptide is provided with an amino acid

affinity tag to facilitate the isolation of said polypeptide.

Affinity tags are known in the art and include, maltose binding protein, glutathione S
transferase, calmodulin binding protein and the engineering of polyhistidine tracts 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.

10



interest to a suitable affinity tag that is
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on an affinity matrix. According to a further aspect of

the invention there is provided a pol ypeptide | )
akeordiigty atforthenespeetvaf thei invenfior thersds provided a polypeptide according to
phar maceuti cal . Accor dj o a further aspect of the

[

G LIYERCIOR frisp 8 § RIS 3% a nucl eic aci d according

to the invention for use as a pharnaceuti cal.

According to a further aspect of the inventi ] .
 SCxprERa o pEReFRAL i S o s O B L bl bt Ehpaing
PRk YRERidndE: REGO5 HhdGladetidane i nvention. According to a

yet turther aspect of the invention there is provided

a pharmaceuti cal conposition conprising a nucleic acid

n %%Cﬁﬁlgg &% R eg %s & bP&nd ﬁ@g&;dnoﬂlerep iehRVRIRH Ya PRirfhaceutical

acidno e 1s pa a vector; preferably
atorgposities somprisirect mriypeptidstaccbrdiog toghkiavgmitonc
expression. In a preferred enbodi nent of the invention
sai d pharmaceutical or pharmaceutical comnposition
| RELHERS t&A X FhrftieP Akpedy ofcihe linehtion thee Brigbededea pharmaceutical

enbodi nent of the invention said pharpaceuftical or
pReIPRSEISD CPBRFSiES ABEiel; 5H maRE g BRI TRy Ereferably
Eaﬁﬁ AREUL bGd ﬂ'ﬁ)@eréﬁle iV No BBt Prérerasly tah @xpression vector adapted for

t

phar maceut 1 cal s/ conpositions of the present invention

i suladwtinegtress®d. i n phar maceutical ly accept abl e
preparations. Such preparations may routinely contain
pharmaceutical |y acceptabl e concentrations of salt, .
bu fae pief@red gaticiimgnt e ethy dbventien said pfwtaseatioah of i phpemaceutical
and optionally other .therapeutic agents. The
pﬁ@@ﬁﬁ@@ﬁﬂﬂ$ﬁ%§ﬁ%8ﬁﬁﬂ§ﬁPf%ﬁgﬂbf the invention can be

adm ni stered by any conventional route, including
injection. The adm nistration and ﬁp lication nayllfor fical
emrppesfertsd embadimenytofathe fayration 5p PO or”pharmaceutic

i i il A thdrilichfic aehd, cuar,
sué%@g%%%%%§§n?g%$%§f (eyéé)faﬁérnae (e.g a cream
l'ipid soluble insert into skin or nucus nenbrane),

transdernal., or intra s . L
tio f the present invention 1s

P@F%&Q‘PE{W%%{F@/ t@% OS] %C?%}%IS/SP TPRe Tnvention are
ad@iniisted 6 piarhdeatitaily eacaeppabld prepArations.  Such preparations may
routinely contain pharmaceutically acceptable concentrations of salt, buffering agents,

preservatives, compatible carriers, and optionally other therapeutic agents.

The pharmaceuticals/compositions of the invention can be administered by any
conventional route, including injection. The administration and application may, for
example, be oral, intravenous, intraperitoneal, intramuscular, intracavity, intra-articuar,
subcutaneous, topical (eyes), dermal (e.g a cream lipid soluble insert into skin or mucus

membrane), transdermal, or intranasal.

Pharmaceuticals/compositions of the invention are administered in effective amounts. An

“effective amount” is that amount of pharmaceuticals/compositions that alone, or together

11



"effective anount” is that anount of
phar maceuti cal s/ conpositions that al one, or
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produces the desired response. This may involve only
sl owi ng the progression of the disease tenporarily, . )
alitthfaetdr dossseor pyref@staisinygs, producas the vlesired apsppsg: tlfijts may mvolve

progressi on of the di seg. : ' rably, it
ol Havg By TrOATRRG hathass ARy bt FR% hetrably
afFoViHalink Ahslpagresdn of tretiseds perfilnpendlys €Bhis fant bremonitored by
phar maceut | cal s/ conposi ti ons .adm'dni St gr %%ﬁogs a subj ect
cavtinsaneshess oncanrberqniped ALATdRE 1R AASPIEY B0k r anet er s,
in particular in accordance with the node of

adm ni stration used and the state of the sutﬂ.ect.t (li).%. .
dbje, dosam)fihdﬂlﬂ@m@dliﬁchlﬁ@ﬂ@?@&}onf pfiministered to a subject can'be C osen 1n
phar maceut i.cal ldd i ih NA¢EHHARD Vaitte the mode of
a‘i‘fﬁ?rg&?eiWﬂb%éf?éﬁgng%m%%rgg-ﬁa%@é%fﬁgtﬁle amounts and in
phinBeaishiwed hnd the sef efithe subineh i pgeoRe0)- Jegn administered, the

preparatio may .J.out i.nel.y cont ai ;i cable
R
OphhRRakhY iRt fiRfmideaicanpdcetatig entpositisn (Fseld preparations may
medi ci ne, the salts should be F)h r maceut i.cal | :ers. and optionally
avwtpelaposain sts, PFIPH AFHECRIETTE Y?Sy"oé‘?:p@égéﬁﬁ‘%(e RS

ki s DVHE 8Fed B RERRRY, Ghe salts should be pharmaceutically
gﬁ%ﬁ%@éﬁ%@%ﬂﬁ acceptable salts thereof and ar ny ri)%tused o

exckptdsle] butonoit-pharmanspiécally acerptabley sallsi PAY captepient

phar macol ogi cal |y PSR drd nSC&ER U6 the scope of
s BIpge ipﬁ?:"fr%ﬁeél,?‘lc%ﬁ't a%geg)é%n&g{aﬁ%a{lﬁrgn&%% t'0. those g{eepar_eed d

f ERThidAgol. oblchwhagnaadogisallyayd plorhbeniieallytagepiaplesafcinclude, but
sul furic, nitric, phosphori |l eic, et : bromi
s s asyliited o hiie Spie om s BfipEing g Hafochlorie e romic:
| ighiBuricPhiio, pRAPRORS Bialdi; abetiy. satieip} abicefosmict maloais, pcinic, and
prepared as al kaline netal or, alkaline earth sglaﬁ(gﬁne metal or
suehlitss Adsei pharmpeticlly watepiable 1 6AR BaPTRICTRY

phar maceut i cal It hSASRYr Beigesdtsned, i f
deaS|ar1réede,%¥tbviS§1ﬁs’ gfcg%ggrb%ﬁajce’gti céll I yraccclept able carrier.

The term "pharnmaceutical |l y-acceptable carrier” as used

herei n neans. gne or ' i -l b g cally-
e AR R SO, SOt i
S UicteplibR datieradtit Rir@ t“pRirmaceuticr Iy-aeceptabigrearr i cast usedrherein means

"carrier"” denotes an organi.G.or i.norganic I ' that
namroa mesp CGRRTTE oL SR e SR iR Gfnces e
| s, ConbbRed: henifehiidt Aica hitGardPPhd fahi“omrierThienotes an organic or
conmponents of the pharmaceuti cal i tiaons 7

I .
c ciparghrgc iigrddisnh gawtnl AT HgHhstc, Wi‘{llﬁvl%%gglg%?tévgd?%g 181;? Cl)% c%)rélﬁ)med to
prﬁg’iﬁ&e %hgvaﬁgﬁéaﬁgn. ﬂfé%oﬂp%ﬁbn%a&hthe 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 pharmaceuticals/compositions may contain suitable buffering agents, including:

acetic acid in a salt; citric acid in a salt; boric acid in a salt; and phosphoric acid in a salt.

12
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phar maceut i cal s/ conpositi ons nmay contain suitable
buffering agents, including: acetic acid in a
CTHer pharmaviatidals/camgeditions wsei ma}agqn@am,rppﬁloggl}yt sulgl,lqg: preservatlves

phos ric.acid

i s b s lo ol pasbens and thimercsal
optlonally, sui tabl e preservati ves, such as:
bﬁi@%&é’%&%&%éﬁﬁn&aﬁa&tq%é%?n”eteﬁxé%ene? PR R 88dee form and

ﬁé"% %éd/m%y%%exﬁ&tﬁéhsI%llumbwnd@aﬁgﬁ dfq;lhmnyi Atlynethods
be pr epar ed of the nethods wel |

kn
aintludd thp lstgp Wﬁgly ging ihe piye 3290h glftqj%péocgaﬁlgn &p’l cgf’rler ttha? constitutes
Eérl}e:]l errllg)t %Q?ce@?otrgl e BleR 1t genéraf Ofé AohPBsitbishar® prepared by

r consti utes one or nore accessory
i mglfordl iyemtdsintiatetye brdngilg, the iaetl‘@ommmuthl e agqoglagplé Withet liquid

by unif . and intinatel

C%gtﬁ]gnqq}]%g%ﬁg §c8gl] cgriet, or gotﬁ, anﬁ elﬂ gilﬁ III%J%SS@% ls,h\éleg ghe product.

finely divided solid carrler or both, and then, if

necessary, shaping th rodu nposi ti ns Suj

f @pmgqa%lonédwfafbf {oF alia} lﬂ’ﬁ?atlﬁ’é %Cgaseem?sgl&te as gﬁs%}'ete %? t& such as

u@é LSles, St6IBs 2T ARRIULER: conddphifd % pled@emginsd agmait of the active
ﬁ%alnlng a predeterm ned armount of, the aci]ﬂ

Commmmndl Cﬁhﬂ@m@m|1nqlw§u§mg$1wemsaa§?9@ﬁ B‘ﬁ% Of pon-aqueous

ﬂ%ﬁhg %ﬁu ir 19 e gﬁﬁus | i qui ds such as syrup,

Si on. np03|t|ons suitable for
parenteral adm ni stration conveniently conprise a

steril e _aquequs of non r a

B
TR0l 8PAbRLNRBuTBK &i@tl&loﬂlﬁwisqireférahlycmmdmngwtb thenlgaed of the
met hods usi ng SUItabF

e di
TS B P RGRERTS) beTHERIR ) FEeng e ot Ao Bing sutabe
g:d%@%ﬁ | P RyeiOadlRY A€ sspehdifd hnish Bt abile 11$j6dtzuile pfeparation

uspénsion I'n a non-toxic parenterallyacceptabl e
dialsuensy e & tesileninjectable skatiop| @, susrension oinyg iNGR- 19 parenterally-

_@t&get F%ﬁaer& Oé'g‘gﬁg?rg fop%{ ﬁ‘g)‘fee R Q%lﬁtloqrpinvle @tbﬁltén@ ol MA¥nong the

s sol ut 1 on, i sotonic
scadwpfabpehédwendethswhmy lbernmldlasyedcbm twiatsn, ngerfs s@utlcfm g isotonic

OI l %‘éar e”fglo Er\églfq{'ﬁg?ﬂo r]:galflgﬁ(‘ efj%t ﬁ)&e R 0(26)\#9&%1 ?2[11)}(' eglployed asa
OI 4OlV(‘Erl?Cyortkﬁ J%Hmhgﬁﬁdluhﬂ CretthRGusyosd lﬁh@t i)landrﬁmﬁi- ait may be employed

eri n addj ti on, fattg aci ds su% as 9 F
aclnduti‘/mg/ synthetic mono-or di- glycerides. In addition, fatty acids such as oleic acid may

be used in the preparation of injectables. Carrier formulation suitable for oral,

subcutaneous, intravenous, intramuscular, etc. administrations can be found in

Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, PA.

Polypeptides/nucleic acid molecules etc according to the invention can be incorporated
into liposomes. Liposomes are lipid based vesicles which encapsulate a selected
therapeutic agent which is then introduced into a patient. The liposome is manufactured

either from pure phospholipid or a mixture of phospholipid and phosphoglyceride.
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be found in Rem ngton's Pharnmaceutical Sciences, thk
Publ i shing Co., Easton, PA Po%¥pept|des/nucle|c a% bl
l‘ltybfealw lqsasmhes @o be manwigetuisd with diametass pigasschgn 299nm; this enables

PO A o R Ere 1 pRISANTES, B Duliidiay BEA bed

sula e as apeuti’c
%ﬁﬁ&nﬂm 168 bioShenkied) nhtaterod tipaseshes mnﬁerapqmeatehw acrpseblood vessel

lcnlaerglfrgqrrcg ttclu g@rlrggc%%%ggsg]% egd[ i Is%erge ﬁ_dgorsgrg]e 6 FaR QQ&B{‘&W Hoft haif-

Ao S%h Ogled @E&qm%&&hés\’halvb &0 tBeloped wihich comprise liposomes
manuf actured with dianeters of less t

et G polyety e B EEACHSUEPY TeAje O PRI e Gifcanty
piﬁ(sé‘%%sf %%ﬂﬁ%@e \tNF‘% ﬁ#ﬂlﬁﬁ@l@? thl%@&‘lohil? fda Bﬁﬂ:nt ’ﬁUﬁdd’lﬁi’n[TST]EALTHR

em ca re o osones confers
pfosEadi Ishdw @duded supthleodn vtb% swsticuksniiotheliad fystegajapd enhanced

access to s d tis ue i pQs have been
rr AT, SOFSTE et Ty gyt BE RS iR RoRmes

| icRERE MRScHhe@ntbiRersld dﬁseelv@sﬁﬁeb whh ah agtimdly ios @ntibqgissoireincrease
coated i n pol yet hyl ene g l g%' @he PEG treat ed

| the sessifisy H%Rbéd%llvﬁyg‘rﬂﬂﬁ FP@ fi‘?? SEYEERal f-1ife
when adm nistered intravenously to a patient. In
addi tion, STEALTHR |i posones_show reduced ta [
t Flee wsebF bpdsomasiestdelivernmeansdt daseribed IreHP 3580545 i B sDa293s.

accumul ation selected tissues. In addition, so called
i mruno-| i posones have been devel op which conbi ne lipid
basestdig s £iuethendspért afithe imvedsiodythese isgpmevidrddheyse of ¢he polypeptlde

It ggctgredglfge‘@glqlgdr? eﬁﬁl)l'; il}cgygd‘ganufﬁﬁglre gte lll eﬂ[cXmQﬁt iroi1 @neatgeeclﬂﬁent of a

use osone

debddifmYselReastrom t6e pedupbesibtingUs: Eg@ﬁﬁsi‘ﬁ a;mojndz@ly, cancer (e.g.
5542935. According to a further aspect o

i \Widmisi dHneltse rcgstqogetbq oSHY9E t gasbsgo g tm%st[aﬁ%l y%mfl) diabetic
a?eg%r gin@% dha e&cfh%ﬁh@!ﬁt?} AAdtHeP cdnhifichishy bagibtes antl GH excess.

or t reat nent of a condition sel ected
fron1the group consisting of: gigantism acronegaly;

c er,. gg%% &r}ll\{/er as %%t c#%uih] enflSh g?&e@ :pﬁ)vﬁﬁﬁ GQA&hod of treatment of

yr Ol abetic
r %hl ﬁﬁlﬁﬂl bﬁferﬁblﬂbﬁhumam eq@impapiag faylrrmnsj:ermm ap effective amount of a

i cations of dj
e sanpuy e PR o SR CPEARAG) G
”‘%BH&Horptfhattwcﬁ@d pERE: ©6m aihitkiindlgrowah aérarcabbypralabimatiyity.
conprising adm nistering an effective anmount of a

Examples of diseases that would benefit from the administration of the polypeptide
antagonist would be apparent to the skilled person and would be any disease or condition

that involves the activation or increased activation of growth hormone or prolactin

receptor signal transduction.

In a preferred method of the invention said disease or condition is selected from the group

consisting of: gigantism, acromegaly; cancer (e.g. Wilm’s tumour, osteogenic sarcoma,
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pol ypeptide according to the invention to said aninal
in need of treatnent of a di sease or condition that

woauzd2&emef it from i nhibition of growth hor mORET&EB2007/001285
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prolactin activity. Exanples of diseases that woul d

benefit fromthe adm nistration of the paol ypeptide

ajntafalg enlost prestated thysoid)s plishstie retimopathy; ﬁ?hgrleélgalgP%dW Aty other

wou e any,.di r dition that involves the

é%?wggg?g%&%¥gfﬁg?@ggg§X§%¥ivation of growth hornone

or ?rolagtln receptor signal transduction. In a

preferred nmethod of the,inventi i '

Gl e oS T (B AR e o0 o o ey, 2y qtonomous

OdrG@AL 1.8 Man AGRGHRD 8ladé; orCangicion CRargoterided by srapidiyoproliferating cell

ost eogeni ¢ sarconm, breast, colon, prostate, thyroid): .

dgrawdt | The sernispaedny o dnclssiet e BRED i L ST Rl Pheogenic

ﬁ}%?pe!séeg,a%e?aﬁ ti0 ftiﬁ‘ghé%b 6F GRalRAGhIG rBsERHEd Bfs,UtiSes, or organs,
ein,” the term "cancer” refers to cells having the

capaettive dfhistepathotvgironiss erstage b invasivenesin Thp fgmgpncer” includes

state or. c i tion chara ' [ :

ORI Thige e oSG Bl T ieRP i, for example, lng

| Biehsydehyabili, tlympsoidf gaaimesting, gmdwgtnstoorinerycdgethni @ well as

processes, netastatic tissues.or | i gnant

t PASHRPERIRARRPS CRIFR ,ln@?@sﬂélég,na%c?eso?ugg s %nssrt réé%oﬁl oSty repal-cell
hba%i{?cﬁﬁ&, hab@gk GakéPan@br RERGRr imouty avinvanalisell chhvnoma of the
term "cancer" includes malignancies of the ri ous

o hapareasges 06 e, small dnicsine SR SHBORIOR GO GRS NG Iy Ccinoma” is

| aftdeco £aPtnd 1L Qb AnaliohHRROIE epfiRsHal 8F Bidefihddbsuesidluding
genitourinary tract, as well as adenocarci nomas which

| Psspictlery pdtemy maqchioms,gasttpilagstindgﬁystg@cgwi@gwé,egeg@tourinary system
¢ ESEpadra Ao B e LIRS PRARKS cusjromas, endocrne

ce cilnona O
| Ypebm 6aBIEGhasObnd hielafidrhdsl Hxeinpktyi caecimmohsdneiedsr thofe fomeing from

esophagus. The term "carcinom" s art.recogni

r diswe oty pRAYIRgHARCPIEYAIES br@‘ﬁg?"ﬁ%‘il negf %ﬁ%‘g 5§rrlclF ﬁgarﬁn%e ferm
t '“t?a?é{ﬁémé’“ GlsH Gh g ddse SR ihthRb¥ass Vb2 Whichr @ich@eamalignant tumours
gastroi ntestinal system carcinonmas, genitourinar

s ysmpored &F carpiopmatous et saremaious HFUPh oftis @ BBP%aég’P‘Yma” refers to a
carci nomas,. bf ' G - .
SRR 2 85 A BRSO SRt
i ngdntwler someesf Brentemy “sercoma’t issguecoghizedhandgefers tp malighpgt tumors
prostate, breast, head and neck, colon and ovary. The,

t é}fmese_d’ﬁﬁlw g%"ahg‘i"so i ncl udes carci nosar conas, ye. g.,

whi ch include nmalignant tunours

According to a further aspect of the invention there is provided a method to modify the
antagonist activity of a polypeptide according to the invention comprising the steps of:

i) providing a polypeptide encoded by a nucleic acid molecule selected from

the group consisting of:

a) a nucleic acid molecule consisting of the sequence as represented in
Figure 1 (SEQ ID NO: 1);
b) a nucleic acid molecule comprising sequences that hybridise to the

sequence identified in (a) wherein said nucleic acid molecule includes a

modification comprising a sequence that encodes amino acid residue 176
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conposed of carci nomatous and sarcomatous tissues. An
"adenocarci noma" refers to a carcinoma derived from

wqhkeotdasdy ti ssue or in which the tunor cells POTMGB2007/001285
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recogni zabl e gl andul ar structures. The term "sarconma"

Is art recognized and refers to malignant t rs of .
mesenchy el Wheesin sad m@ﬁ{ﬁfﬁ@éé‘?sﬁ}t?ﬂg%ﬂeoa%@“i‘oﬂﬁuﬁ uté\(g‘rﬁ’ég?letmn of
of the invepyd.anodenlifo heid RsRML 88HsAd HRiBOdcitl ndTelef shcodes a

t he antagoni st activity of a pol ypeptide according to

t he i nvent i lypentidervwith grgwthihernaang peeeptpr antagopaciithg a

pol ypepti de_encoded by a ' Ci u : :
sel ect@d f rBAT IR ag(r:%&éﬁ %‘gﬁ%‘%d?sng‘ clt)]?s:t n%ﬁg %ﬁ%lrgsll%ue of said
aci d npdigseptiée ©© PRRiusd 4 vegiand polyipeptBleguence as

represented in Figure 1 ((SEQ ID. NO. .1): .b) a, nucleic

aci d bV ecfeteruByig the il‘ﬁ&b‘?gﬁ%fé‘?{@égf {}ﬁg’tarlﬁ%;gp}yg%tgetvgth respect
the seguaBrf WHRPhd feb&§foriBtikaBibn WREILS lidentiByiih & Amctomal variant of
acid nolecule includes a nodification conprising a
sequengdd polErepidR:odes ani no aci d resi due 176wherein

said nodification results in the addition,

substitution or deletion of at |east one am no acid _

r esicoldimganch Sathet ampedt aif sheawivehtion| theralie peavidsd esvagiant polypeptide

I i de. Wit h _gr. | st
D riBiEy oSt At OB TR AR6 R R ThAABAS
am no acid residue .Of- sai d pol ypeptide to produce a
o BB i i MBS AR £ e s
O RUEDN o REERAR iﬁ@ﬁﬁ?ﬁe@?d@d&ﬂg\fﬁh' g stpebeby i dentifying
0

a functional varian sai go ypeptide. According to
a furtDer apiowidingof 3P Heodehafohfirsh polypepfide ps represetefely fre amino
variant pol t . [ {.Aed or obtainable

by the net h%‘gggegg%lr%aﬁ%@%gat(%%qﬂgmt ‘on. According to
a furthipr appeiingoh IMMenddel efita warianh @okypepsidp rulerdedsail variant

ol ypept | dePuspe Podiel Sgte JaR bODR At fivpepids which
model of a {dméedifigpbyamrpiohdé:lann oepibstiatioredf dyedshae amino acid
am no residue in Figure 2 (SEQ ID NO: 2);

iif) comparing the effect of the mutation on the 3D model of said second

polypeptide when compared to the 3D model of said first polypeptide; and
optionally

iv) testing the effect of said modification on the growth hormone receptor
activation of said second polypeptide when compared to said first

polypeptide.

According to a further aspect of the invention there is provided a homodimer comprising
polypeptides comprising first and second polypeptides wherein said polypeptides
comprise a first part that includes a polypeptide according to the invention, linked either
directly or indirectly, to a second part wherein said second part comprises the extracellular

domain of growth hormone receptor.
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acid sequence in Figure 2 (SEQ IDNOG 2); ii) providing
a 3D nodel of a variant pol ypeptide wherein said

woani’angd7pol ypeptide is a nodified sequence vaPCamB20(7/001285
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said first polypeptide which |s nodi fied by addition,
del etion or substitution of at |east one am no

r sk deferrad embpdiraent qf Sheyinventign sazg ﬁrqtlga)'t @mgesi ﬁ)lﬁ amino acid
ﬁqﬁéil ?5 {f@ﬁ\%ﬂ{@# Attihe 80 (SHPIPROTORheren saRl £hif€eAd Sequence

ared to the 3D nodel of said
f isrmbdlﬁed ypegditide; de@hldn @ptsul@h’aqtlply of v leagisqrierpgning acid residue at

effect of said d t
r B%Sétﬁlnolr% g&(? F ﬁnggxlh L& acsolgll s18€%htg %gtr%%m&o?% d;{Wf:;%ow’ch hormone
CRBAbIeEh fepreSedied Byl ths tanthed ygie péqueiece iddigmed2hdSEQ 1B NO: 4), 2¢

further as ect of th ntion there is provided a
h 6YRSAT DY Wﬁﬁd§ﬁ@d863$§§eptldes conprising first and

second polypeptldes wherei n sai d pol ypepti des conpri se

a first part that includes a_ polypeptide accordipg to.

{ Rbroiaghasih Hoesciition @ad eloime ot RS SEEOGELSR. earoe foyptise” and

t Q. a. S6LC aC »

L e s B e R
a“pretingried rentindiedent, ol nsh@t iipponsied  tor(archidgest pet} exclude other

par i.ses the a ac dsésguence as represented

i qui‘?t’ﬁﬁrggéli‘ges( SEHPE Nﬁﬁegffso 6in said anino acid
sequence is nodified by addition, deletion or

substitution of at t '
pafél,rqugbwt 1hp6:le§gu)%g% faJada é@eﬁg% tlgsg%rgc?iglg%% t@e ﬁlé\gl{ﬂﬁr encompasses the

@'idrél% hdssHir ogt@ﬂadtﬂer@fse HRnbd) IRGafRORT, MHeRPMO indefnite article is
presented by the am no acid sequence in Figure 2b

( SRy, | the N@:mﬂgaho@cls(thb} |ugdem§y)od5)as Oqon@glpéagggg PPy 8 . well as
Thr oug altlr}less%he ﬁ%ﬁ&gd 1@%}[11%90@1%1&' ainms of this

e Wor rise” and "contain" and
varlatlons of the words, for exanple conpr|S|ng and

npri ses i ncl ud
| SFeﬁ%}{es,‘ ﬁfeg?fag%‘a{%tef‘g}?& ca)gléog St theglca mtl%f ?‘l ér(dups c%@&glbed mn
NMioRfuh&fon viElHh bhrivieslar £&PEGRCMEOENent ot @getpde off the ireestion are to be
understood to be applicable to any other aspect, embodiment or example described herein

unless incompatible therewith.

An embodiment of the invention will now be described by example only and with

reference to the following figures

Figure 1 (SEQ ID NO: 1) is the nucleic acid sequence of growth hormone circular
permutation GHCP07;

Figure 2a (SEQ ID NO: 2) is the amino acid sequence of growth hormone circular
permutation GHCPO07; Figure 2b (SEQ ID NO: 4) is the amino acid sequence of the
extracellular domain of growth hormone receptor; Figure 2¢ (SEQ ID NO: 5) is the amino
acid sequence of the A domain of growth hormone receptor; Figure 2d (SEQ ID NO: 6) is

the amino acid sequence of the B domain of growth hormone receptor.
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Thr oughout the description and clains of this
specification, the singular enconpasses the plural

wanbw@sgsdrhe cont ext ot herwi se requires. | n par PCTMHB20(07/001285
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where the indefinite article is used, the
specification is to be understood as contenpl ati ng
plurality as well as singularity, unless the context

Eﬁg%lljrlgéelss Qb ﬁ{ovgcﬁigg JeR dthfita gﬁia@g@(ﬁQ ID NO: 7);

terrstics, ounds, chem cal noileties or
groups described in conjunction with a particul ar

aspect,,. ' r. tglp(g,,t' kon are to

b gﬂfﬁéé?@?%@%@%%%;ggﬁ ca eﬁgﬁ%tg anyh%tgﬁlgn aspect ,

enbodi ment or exanpl e descri bed herein unless

i ncompat j therewith. An. i t ' |

WFiErrenp i TG Bt ny By SRE o, g Mch MR bt code

rl\%fqﬁirf%é‘s?gf Gﬁdpbemlﬁm! 11“ﬁ>e\l\bi!ﬂgin§ isfjel L asutiicyLis eshdw1$1 SEQ)IHDThe amino
j is the nucleic aci equence 0 W Qr

Caid aheag bieied B 16, SHePGTShOR G0 e it (A PR 1 feter

i ﬁmﬁqla%ciﬁ%&‘?; aci d sequence of growth hornone circul ar

pernmutation GHCPO7; Figure 2b (SEQID NO 4) is the
am no acid sequence of the extracellular domain of

owt h rec : Lk . S £ th
KBy RO LEREARG o AL SHEM I s o
hemepae shece pélow;thégguné tiRdpro@E@onEniNa@ions jn mg/ml,as measured by

am no acid sequenge, of the B domain of growth hornone
r@é@éﬁ@f@%@ﬁq}’da%&‘@ egowef?éﬁgﬁﬁno aci d sequence of human
prolactin (SEQID NGO 7); Figure 4 is the strategy
used to circul arlg er mut at e _gr owt ornmone; F

( h h ] %r e 5 d
( Sigra D AlBiogssay B OdBHisqORing Ufoss apopse 8 g Apgpee an
an) | 15y itstTend itneliapenises th
N R M LR
c hifageofarhisiFe R Comparfsen refitthe pusaganistie jgtiritt of CHCNO7BHEs against

T Be dheReRuas L PRchoy Pl Sy A GR R RIRR

GHCPO7BHi s; the contents of the | anes are shown bel ow

the gel and the protejn concentration, | .
e 0 S SRS YA B i s
sequences of GHCPO7CHis. The binding site 1 mutations are shown underlined and the

binding site 2 mutation is shown in bold. The amino acid changes achieved by the

mutations are shown to the right of the sequence (using 1 letter amino acid code);

Figure 9 SDS-PAGE gel showing the purification of GHCP07CHis; the contents of the
lanes are shown below the gel and the protein concentration, in mg/ml, as measured by

Bradfords assay is shown below each well; and

Figure 10 A) Bioassay of GHCPO7CHis showing its dose response in the absence and
presence of 1 nmol rhGH. GHCP07CHis has no activity by itself and it antagonises the
effect of thGH. B) Comparison of the antagonistic activity of GHCPO7CHis against
B2036. The activities of GHCP07CHis and B2036 are similar.
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Figure 7 A) Bioassay of GHCPO7BH s showing its dose
response in the absence and presence of O0.5nnol rhGCH

wWEEPAZ8H s has no activity by itself and it PCT/GB2007/001285
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ant agoni ses the effect of rhGH B) Conparison of the
antagoni stic activity of GHCPO7BH s agai nst GH Gl20R
TPRefigidions/i ti es of GHCPO7BHi s and GH Gl20R are similar;
Figure 8 (SEQ ID NO 9): The nucl eotide and ami no acid

(3 letter amno acid code) sequences of GHCPO7CHi s.

TEBCIE‘C mgldngoleuulee Alnuzleotidd ispgnanomes thatimcludeser has bisked figja sugar,

the_ bl ndin ite 2. nutati

aﬁtﬁl} S aacpgg%ﬁlélﬁ,gglgmg i tge 1cbanaf6ﬁ9 Wy og t \igfglﬁlg walll;gg eFm)ﬁed together

t @orh%dcleﬂfﬁcuﬂﬁol%ﬂ@e SAEQMG @cuﬂ siRjuage tefiretd the sayuenvo of bases in a
acid code); Figure 9 SDS-PAGE gel show ng the
pﬂP@@F@ﬁ@F@Hm@F GHCPO7CHi s; the contents of the | anes

are shown bel ow t he gel and t he protein concentration,

in nmg/m, as nmeasured by Bradfords assay . s shown
b@blypensidehA welymer rwehict e FronameTApTeRIYets Ay regidues which are joined
ﬁ%ge%rgxggllgﬁl R QP%J]gor{dE Sl“l%o%ﬁ‘lsr @%@%ﬁﬁe" Br t'ﬂggtefrilﬁgsc@ &R herein are

adidtended yo encoinpaselaiy amihoiatidanquagerring dscltdeanastifiesctequshces such as

rh ) arispn of the ant t
GRomorrokins. T ot Persie is AR el bfgraliyfityogouring
aneh iR 36wall & thod¥wiach daefebathbihamly ommﬂreumlaqm atluced.

nol ecule: A nucleotide is a nonomer that includes a

base Iinked to a sugar, such as a pyrimdine, purine

?%az t)ﬁﬁ ﬁﬁ{ple}:ftld@n N QBnt DEGR gpeﬁmlb Qhd Ydi@éhck 'pBKfB&i)tlde may differ in

ma nuclefc acid nolecule. A nucleic acid
s eqienapid seghiacs by ond dranage spbstifgtonsf adﬁ‘é@@& defetignss trencatiens which

d | Pal d
AR e BT B B 1 b
t Q@i@ieh&r pdlipepti¢h barbekervhtivedaming reeidt mbstﬁuficpxsl wmpstubsmutlons are

"protein' as used hereln are | t ended
oS GUERSPE 8 e RS Phanoilly BT B oG UBRAe: The
S%fbvﬁﬁ Ho GRS BkNSf ahi® AcRisMire Rﬁth@@é)d icBserviaive replacements
speci |caII i ntended to cover naturall agcurrln

prEmélans ) nigg] |serips, ppd deines b) aglgtaling:ca g L3P a’récr acid; ¢)
Sya@#eﬁ%lﬁecﬁldl éithlrn%L{ﬁ eaq%nl}(@ %h@ﬂ’sm@‘oé)ﬁﬁtﬁwci&eleuﬁne methlomne and

I de and reference Eo ypeptid
newplick Addef) phenylalame tyrosine and tryptophan. Most hig

which retain the same biological function and activity as the reference polypeptide from

ly preferred are variants

which it varies. In addition, the invention features polypeptide sequences having at least
75% identity with the polypeptide sequences illustrated in Figure 2, or fragments and
functionally equivalent polypeptides thereof. In one embodiment, the polypeptides have at
least 85% identity, more preferably at least 90% identity, even more preferably at least
95% identity, still more preferably at least 97% identity, and most preferably at least 99%

identity with the amino acid sequences illustrated in Figure 2.

Recombinant nucleic acid: A recombinant nucleic acid is one that has a sequence that is

not naturally occurring or has a sequence that is made by an artificial combination of two
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am no acid sequence by one or nore substitutions,
addi tions, deletions, truncations which nay be present

wono@ngswenbi nati on. Anmong preferred vari ants BC®/GH0E®01285
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that vary froma reference pol ypeptide by conservative

am no acid substitutions, Such substituﬁL ns are those f
tﬁ.ﬁpwggposs.ppqr@tg@ @g@lp@i@nofaﬁp%n%i ”ahv.byarg gfhép . mathcgl is often
aG L ;isﬂeh!f) cﬁ%ﬁﬂ%&ﬁﬁéis okNBofe Qb AW RIb'AB uttifi¥ia hidsipulation of
li'st am ho acids”are considered conservative .

r éqolagesleseemests O nwdléiamapids, £)g.dfyaganptés enginepring teghiques. Similarly, a

h i ne; b). gl utan i AN
{ BLERRIG or iy AR € BB AR SriB Slcuf)

dtam ne nirne - an
i sol euci ne, |eucine, nethionine and valine and f)
phenyl al ai ne, tyrosine, and. t.ryptophan. Most hi ghl .
prafian Pelap%vﬁlse:v%? itré-ﬁ-‘ﬂ@‘o\‘}\ﬂi %ﬂf# 8% 3‘?@# &0 £3 Spitdcs Ho form single
biglyB&itig kypiddl¢ hbMitactingd &Cd le¥driBins pdlipsepti®d. er ence

ooy hans HPANP AT A0S B0l it bin il A ies on, the

i nvention features pol ypepti de sequences havi ng at

| 8258 ge Rt A0S bit Beftlie tRRIHPEOhLIRE SAAHEBG ide a rigid
iﬁ%ﬁ%##gﬁ%%qﬁg&éﬁ%ﬁﬁgﬁ ?ﬁor frggnpnts and funct?i%grﬁia ®
equincafienbetpetny hpdi phéweptidss eofilexible andethensfiselipravide, a degree of

the pol ypepti des have.at .l e % i.dent | . : -
ortepEah FVirpety Be U8 pted B Rsch & Rhblntiof BE flicl and non
atheli@fsé pRividei daltotayionad midvememrbetwree flinkabpolysptidesasWhilst the

97% i dentjty, .an .t _preferapl | east 99% .
e oha TEHBdIS PR SBAS Le SA SEFP P (e domains
Fi i1 bRvRionRECOIRIIBIE Hon MIEaP oA Céntlbled the Rioa¥atiis @ dtientate into the
nucl eic acid is one that has a sequence that is not

natinding $ites of thercyiokise secepiaes)aAsiepiideris &riqally ajshorkaelymeyof amino
a@mﬁﬂ%%ﬁ&ﬁjal combi nati on of twootherw se separated
segnments of sequence. This artificial conbination is

of ten acconplished by chenical synthesis or, nore

gg@{%ﬁ%&i%?g&aﬁ{i Eflg? ég Iél%%dg lgna Ia egr%lgljlco %éynas% ieaﬁg ti? Enélt?d%g q;egﬁing agents,

engbpyRLli ghehB 4| ra%l@@mke)ﬁi dgents) rfbrye}gampremmmt}la.amgmentdor enhance
protein is one encoded by a re i napt nucl.ei ¢ acid..

Prihe BiTecutis e P IGOp R idenoanBoR LAORAL (i Afm AP of te
of %e%t?&g PGP OB d&% tRahpleM ifinifib&modulatory agents or
p&f eptide typically manufactured as a reconbi nant
pothgpeibeiagenticeggpts. de | i nker: a typically short peptide

that can be helical and therefore provide a rigid
connection between |inked polypeptides or flexible and

t hextetdhdar frimlngldornainegfeesetood paro bhin icokh alirfage wegeptor that contacts a

E:]}ig\abé Pco lgiﬁfggtﬁgﬁ%glr%sg 1£1tiec$j %ﬁgﬁalo&an%du%ggrpi o?teix%pf%f the extracellular

domain of growth hormone receptor exists as two linked domains each of approximately

100 amino acids, the C-terminal SD-100 (B domain) being closest to the cell surface and
the N-terminal SD-100 domain (A domain) is being furthest away. It is a conformational
change in these two domains that occurs on growth hormone or prolactin binding with the
formation of the trimeric complex. Internalisation of the complex is followed by a

recycling step whereby the receptor molecule is regenerated for further use within the cell.

Materials and Methods
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to provide some rotational noverment between |inked
pol ypepti des. Whilst the provision of an inflexible
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domai ns the provision of a flexible non-helical region
enabl es the doneins to orientate into the binding
sites of the cytokine receptor(s). A peptide is

%Icgallg peﬁnﬁ‘tgt% an&% hHibElas ‘%{mtﬁé@ls@d)uﬁ?g StwEECR yegegy (Flgure 4);
b hi's 1's used in a generic sepse
ithe teﬁ@latadm tHerIe?cR ivag gagénbamongs whisl ﬂl@sgbepee myHaed & bugﬂlag site 2

g(&alg%:oquqn(té nt S Lf[“lg éla(? }S?egglj[u?tat?@ grp%%drl]g h In§a§1'l9 eRl 29(H18D,
\gg%'ﬂm edgtqogf RI67fﬁ\I ﬁ]mgngenms Kdmmumﬂn&andamaﬂ e prlmers FOR,
ides o e inventi or exanmpl e
oinodmbdE oryagint S¥or FoRerBrErapalits LTSkt ¢
peuti c agen

J,.,,AQSJva'a&g%E 1oBlcRdidagadP MBS IS en0:t 018), pa‘ﬂdegGHCHWF (5°-
c€ receptor that contacts a ligand to effect
{ﬁgwlc?ntgnﬁgqmgmtgsl gnal transduction. For exanple,

e h Y

Zggcgsé %@gt mﬁid ﬁﬂ@%@ﬁ&&& aé?@f:@%?%;tf‘?;‘.‘%g"“a?o% o
1D NO: a;z) éspedt y CElicePOR meabticBe- WO carBecieiaisiag ¢ PCR
o OseS}nE )Ang g}?ﬁﬁcg§rﬁéa§§1§éfﬁgg 1on{j Wé%?olgvv\%aﬁr ﬁ{ia Mea%t@ﬁgeratures
Cﬁﬁfﬂ{y et dfandbond FORGEwdre S §ITeaa 4500, mmcammy ﬂ“hatﬁn@icP(QBc product
on growth hornone or_prolactin b|
f wasdigiteh i REAR ey i(Nayagen c‘t?ﬁ’iﬂ?eéx &f&é raﬂib‘i'@gts‘t%sn Tpe ligated
t Eﬁsrﬁ‘amjs %n't&n§feﬂnle9\/iﬁt6 hfniBall/RBMGLERGE. S6/EHLMBAIcYs. Plasmids

e receptor ecule is regenerated for f rthe ub
Wiriahié frointuelaniss igendkitedby e srapgiormptiom peS TRk #eéi y restriction
gf% stésgt In?nglNgeB g%i'lolsﬁqg}@? w?ﬁ’cFl ad}gcﬁffcgcfg?ﬁdeggcsh@tstu\l\/ﬂleﬁ%lctlon

was
96 sik W& submetedibicseqhandinb esing rift raoraefei ande%]@rrn@a‘rg; peguencing
20R) or gromﬁh hornmone that had been nmutated in
b@flﬁleﬁr nding site 1 and 2 (H18D, H21N, Gl20R, R167N,
ElogSALI 3&718d K172R, E174S and 1179T). The pr i mers
REV

GAPsngh:; plqp(rglrc]l( yy'lth the&éggﬁgg@%g%t gg?ﬂ%?%ga&@t @8%8% g 1nt§ .chemically
SE&“Ba‘?‘F%a le'c:)nﬁ af £. coli BL21 (DE3) transformed with the

tat gagcccccggact g
plasmid was picked and used to inoculate 20ml LB media supplemented with

-

carbenicillin (100pg/ml). After an overnight incubation shaking at 37°C the culture was
used to provide a 2% inoculum for 500ml LB supplemented with carbenicillin
(100pg/ml); this was then grown shaking at room temperature. When the OD600 of the
culture reached ~0.4 the culture was induced with IPTG, 1mM final concentration, and
then left shaking overnight at room temperature. The culture was then centrifuged to

pellet the cells and the supernatant discarded.

The cell pellet was resuspended in 15ml Equilibration buffer (20mM Phosphate Buffer,
0.5M NaCl, 20% glycerol, 20mM imidazole, and pHS) and then the cells lysed using a
lysozyme/sodium deoxycholate/sonication treatment. The lysed cells were centrifuged at

high speed to pellet the insoluble components and the supernatant then decanted to a fresh

21



10

ggcag-3'" SEQ ID NO 11) and GHCPO7- XhoR

(5' -aattctcgagatcttccagcctccccatc-3'" SEQ ID NO 12),
woespaesd7vel y. The PCR reactions were carri ed squ/GBO0T¢H01285

the EXPAND PCR kit (Roche) and the acconpanying

instructions were followed; the annealing tenperat %r es

ftatse. The shperrmtanames sedonpl tPiRel winecEBEltbraing and then passed

respectively.  Th S Ilgated into
plppaieal @m\?w&?&‘ﬁ%‘?@é‘é‘ﬁcﬁﬁ‘p{ﬁ@eﬁ%‘gﬁgg Xhol sites. The
ligated plasm d was then transforned i nto chem cally
conpetent E. coli XLI Blue cells. Plas
"EﬂeoHlsetsgg}é nerptgine vapypurified tuﬁléﬁs‘f"’é‘?'%fs?‘g] fn “ Cotirbiffberaphy,
o%ﬁ #e%ln(ﬁl%g @%vﬁ & tith P ORasAied. Yﬁhlsoﬂ-i'sslm @ablleatied into a

produced positive res
tdmnmeand |ethmatee\nuuyso solyms ¥lwhsy () P%Eq'élﬁbmaﬂb Rifer- The

pq.lgrﬁ%pspro nggﬁé AL lg T142de8 1R Dk atRNGIWRE was washed with

, WMth the correct sequence
11%}§%§ﬁ‘1fbuﬂféﬂfoﬁ' p.amws faﬁd theal with #ask heﬁf@rdwmlyl Rhosphatedntter, 0.5M

E coli BL21 | Li

tN@{%lgﬁlgﬁr@gpew 1 PH )H@ﬁb&gsﬁgﬁ c&é@e %11% ras b @%u(é gg%ound protein
' hee HleAtd ?Lrt%p gt th@ caﬁ&h%sﬁigpmhemmm @Ot Phosphate Buffer, 0.5M
car eni Ci After anltgver ni

).
|Na®bao%@iy®mm g 7 1aideo @ HONGTE LRl BT ot salieqg. The ehuted
ovi de a 2% AdEBge‘?H SRt oBabfoRds protein
ﬁ?%lé)ﬂ? & eICﬁe&]%?%‘%)ﬂ{n‘Fg)ﬁy IS was thgﬁ!{gr own shaki ng
ahssiypom t enper ature. Wien the OD600 of the culture
reached -0.4 the culture was induced with IPTG InmM
final concentration, and then | eft shaki ng overni ght

15 aﬁauﬂm&eim%@&m&uedmah@mﬁ bibassaya ageisie activity Wavigsted for by

to pellet the cells and the supernatant

¢ saokingest pemulalian bl ESOHBIER T ef%???“ﬁ%f&ﬁﬁ" B3 ks 1l for by

b fn@hdMEdefide. of theadét 5. 20%
%ofkﬁ{rgalgal%&%@ggzm%i anoTOpHSe) a%lgﬁtlhen the cells

I ysed using a | ysozyne/ sodi um deoxychol at e/ soni cati on

treatnent. The |lysed cells were centrifuged at high
SMO pell et the insoluble conponents and the

20 super nat ant then decanted to a freshtube. The

erpat ant was. nm to hh ite 2
D el e egs orRe Gy, GO [OCRy? il the ste
U Qnefihtidn) e@ascgelaa&m B}hﬁvosmlr&ctla'ﬂse titei Brst segofisd Hzm@tceqi & ~200bp
\c/:var;rm%g{ I@tgilf ‘glm\l;'gsl Qs%d IagngD ?r{e!gzlip?l?nder rr1?1taasecon(21nPCR reaction to produce the

circularly permutated growth hormone antagonist (GHCP07B) gene of ~600bp. The

25 GHCP07B gene DNA fragment was digested Ndel and Xhol and then ligated into

pET21a+ which had been digested by the same restriction enzymes. Transformation of
this into E. coli XL1 Blue cells gave ~500 colonies, with no colonies appearing on the

negative control (transformed with water only) plate.

30 Three clones were picked for further processing; plasmid minipreps were made from these

clones and the plasmid analysed by restriction analysis, all three clones gave the correct
digestion pattern. These plasmids were then sequenced and the resulting sequence

compared to the desired sequence (Figure 5); two out of the three plasmids gave the
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15

Probond Resin (lInvitrogen) charged with N 2+ was used.

Im of resin was | oaded into a colum and equili brated
wei2047/1287¢ 0l urm vol umes (CV) of Equilibration barfGs2007/001285

The clarified protein sanple was then | oaded onto the

colum. The colum was washed with Equilibration .

b,ufr&erseflwncaoome avfdthesee plagwnids Wess Fhepughoasn (@ @riess and purify

Phoep %%F Buf fer, 0.5M NaCl, 20% gl ycerol, pH6) unti

tHECHYBHISE t he el uant was bel ow 0. 01. Bound protein

was then eluted off the col umm using EIution buf fer

20mM Phosphat e Buf f 0%,
e o ap FBYSEOTEIeS T FIABL b RE A CulE g g cels
#& gfé c} Eﬁfhts%%ewamﬁ REQDEEAthe Soltia frabionSRBgRANEChelate

SIS an Bradf ords protein_assay. ified
pmm rrhéaém bmtetllt &S peplyssd b G%Dﬁ %é@gﬁd %@6‘5&‘%'1{9@“ Assay
t | Vléya%\)?itoel A eﬁdo Jtelg%aé i % 29096 bdu!l ation by

fe and agonlstlc activity was
tested for by | ooking at the activity of GHin the

presence of the .test protei rewl.ar £ th
B o b b GREHNP N i g R DPRets /B 0% pynge of e
WtEph TS | deBvidy Wed aehsartll, oniis ogeniad aflsedinkthe tpraserRERI 0.5nmol
reactions, the first react. produced a

prhédly CKhisy Blapvied tgatv\ggcgg@;{lggng% no rf’éﬁ%lﬁtllcl ﬁ%lrv.‘l%y aﬁﬁ) that it did have

S of GEICPTBMIsavds Yomparable to that of
Sﬁﬁﬁgwfgaaﬁggﬁﬁgaﬁg%ggﬁgggﬁ?ggonlst ( GHCPO7B) gene of
~6HCIE)120R‘KE@u@-’KB?O7B gene DNA fragnment was di gested

Ndel and Xho and then ligated into pET21la+ whi ch had

been di gested by the same restriction enzynes

TCao8ky patiiueiRedogrowhi b otcanBgonist, GHAR07E] (GEIGRIT | vith the site 1
gave -500 co]l onies, wth no.col.oni.es r
D awfatiek MGHOR Vot ERERERAGTCH TR o) Ro7B. The
Péq@@nc%lo@ REFCIUECEs Bhéwekl Higure Buthe hﬁﬂﬁ@a‘tlon ©£ ﬁter;gg)tem is shown in
m ni preps were nmade fronttgfse chpnes aﬁ? f%wmimm
pwam 9 Einaony & e thy pyrified pretein gvpsised {Rsihe DSy HPES
Cl(ﬁ-f@’?)g@aﬂa% B(l? GRSTCRtviE gﬁ@Wa@% bt edntrgordiBle@agure 10A) with

pl-asm ds were en sequenced and the resulting

20 SaquywempamtﬂartceBm?(ﬁ (gtoavtly beymone  With QQ’@I‘T@%SIFF‘I z@‘ﬁlrsge g)rr’lutations)

out B the three plasm ds gave thecorrect
2%% §d85)- one of these pl asm ds was then chosen to
express and purity

25

30
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GHCPO7BHi s. The plasm d was transforned into E. coli
BL21 (DE3) and cultured. The resulting cells were

woOypewd28a1 Hi s-tagged protein purified from t hecsaBzmi7edo128s

10

16

20

25

30

fraction using a Ni-chelate colum. The eluted protein
was anal ysed by SDS-PAGE and Bradfords Protein Assay
(Eldmg e 6); a total of ~25ng of protein was purified
to >90% pure. Elution 3 of the purification was used
in the bioassay and a dose range of the GHCPQ?BHiSE D NO: 1
adt i vi Aynuglais acishispleate SRATSHISGMRIUERES 3 SBPFIHR SEQ -
pr.e i $n SROMVEY Ndrat wHake0 itBHinsino acid
hghﬁh%%%g%sg%ipgp‘?gﬁ%taﬁ\r}i ysegﬂﬁgl%? hat it did have . ,
asé@eaniismodifiad td melnge grringne ecid additions delgidqn qr sppstigtion of amino
GI—|CPdO7E(§{1-l|i§l éas conparable to that of GH Gl20R (Fi gure

7BY9 ISR 17 % |y pernutated growth hormone ant agoni st,
GHCPO7C (GHCPO7 with the site 1 and site 2 nutations),

was generated and anal ysed.in the sane way a X
The Scduuhice BHA maERgy SR IHRAR IRy P ogTed RETY D NO: 1
DUk Ehoatd OfbiREpidias Ripfkélidd i SEQIDMOi N Fi gure 9.

Elution 1 of the purlfpl ed protein was used in the

bi oassay. This showed that GHCPO7C had no agonistic

act i Vi Y nafidicWasd anRQueN hocdftfiag @i cidim ( Fi @ialr encb@dy) avpdlypeptide
activity conparable to B2036 (growth_har e wth both

t lrompiising dn amigo g¢id seqpenen %ltemﬁ@}ed(ﬂrrﬁéﬁr@r%B%- . d ains

1. A nucleic acid nolecule conprising a sequence as
represented in SEQ ID NO 1 that encodes a pol ypeptide
ast.r epresmiiedeil m@EQld Detiding 2o \ghie 108 iclainh &-3awidign gaid gnolecule

sequence is i fied,o incl .an am no acid
ao"’gf’? eBﬁPO%qugglg? R hogﬂ%%ete}nké gﬁn%h of amino acid

residue 176. 2. A nucleic acid nolecule conprising a
sequence as represented in SEQ LD NO 1 that enc .
pol-y pept PRlPeREds eappRE R fhepmipo %qﬁwe%?segea;\ln%dﬁ IH'NO: 2,
nugH; gecggﬁcg H¥® bESHnBdiRES BY dildifior, @eletian B3 dubisti@tion of at least one
encodes pol ypepti de conprising an_am no aci

s eaquien ceidagsidop méwesiit sejd ipodifiatip ipglydeg) amino agid residue 176 and
wherein said polypeptide is a growth hormone receptor antagonist.

6. A polypeptide according to claim 5 wherein said polypeptide is modified by
substitution of glycine at position 176 with an amino acid selected from the group
consisting of: histidine, aspartic acid, valine, arginine, alanine, lysine, tryptophan,

tyrosine, phenylalanine and glutamic acid.

7. A polypeptide according to claim 6 wherein arginine or lysine or alanine are

substituted for glycine residue 176.

8. A polypeptide according to claim 7 wherein said modification is glycine for

arginine.
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4. A nucleic acid nolecule according to any of clains
1-3 wherein said nol ecul e encodes a pol ypepti de growth

waansimng7ant agoni st. 5. A pol ypepti de conpri si RQTAGB2007/001285

am no acid sequence represented in SEQ ID NO 2, which
sequence has been nodified by addition, deletion or

substi t at i)(ﬂ?pe@fldéifacdoﬁﬂﬁg 1Oy adtl €lQinRCHQ@ whedethueaid polypeptide is
wherei n said nDdlflcatlon i ncl udes an1no aci d residue

17 eepagsentechiyy s pngiegid seausprsge PER PN %r owt h hopnone
receptor antagonist. 6. A polypeptide according to

claim5 wherein said polypeptide is nodified

b
su ﬂ!@t | t ﬁtnobmemrde gbopedipgtogny pbelaims §rP wirgeinisaig pag{pmﬁiﬂﬁ i linked to

SaC tdreo ?igm rtl?eugxtl%gal%'l ‘?tblr[hgn Ii meﬁﬁ %tf ggdv&ﬁ 'hormone
R o ¥ g gyl

aspar

tryntmmhan tyr05|ne phenylalanlne and glutan1c aci d.
7. A pol ypeptide according to claim®6 wherein arginine
or lysine or alanine are substituted for glycine’

r egii dueA bobpeideAcgRtintp eptihite1 BrB&Edisaig stentIpdlyfepfide consists of
wherein said nodification is glycine for arginine. 9. A

poltFspraellasteryinp g oV haryesreePar s 5-8 wherei n

10sai d pol ypeptide is represented by the amino acid

15

20

25

30

sequence in SEQID NGO 9. 10. A ﬁglypeptlde accordi ng
t o 1any Afpompamttﬂ@ agcgding ér epim blaivbierpin|syigepeand eolypeptide consists of

|e|><{tﬂr% ace ﬁsci &anﬂ%b%g’e%&hluggl?é i \3.%’. ng the

h™ hor none
receptor. 11 A polypeptlde according to claim10

wherein,said ond nS|st of

et B o TOREP S AP 0 Y6 FBUR Bl O Shid St Biter dpgnaings the A
PoldyRSR LI IR &&aeykiap ﬂoﬁn@mQJf@‘rth}l horkime @éc@pﬁﬁb&lsﬁﬁ@@ﬂthe amino
pol ypepti de consists of the anm no acid sequence as

r e pFid seMess ap FepsseniedinNBQ IP N@3S. A pol ypept i de

according to claim11l wherein said extracellular

domain is the A domain of the extracellular domai n of

gr ddt h Aqroirpeptidecaseqriivg te ohin di iwhgravf saith exteaselihdaradoinin is the B
SEAUERE Drive LERGRET tdglgam%f %‘E)%ﬂ!l Rm%%ne 5éeceptor consisting of the amino

acid sequence as represented in SEQ ID NO: 6.

15. A fusion polypeptide comprising at least two polypeptides according to any of

claims 5-9 linked in tandem.

16. A fusion polypeptide according to claim 15 wherein said fusion polypeptide
consists of two polypeptides linked in tandem.

17. A fusion polypeptide comprising a plurality of polypeptides according to any of

claims 5-9.

18. A fusion polypeptide according to any of claims 10-17 wherein said polypeptides

are linked together by a peptide linker molecule.
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14. A pol ypeptide according to claim 1l wherein said
extracellular domain is the B domain of the
wexto7acgd7b ul ar dormai n of growt h hornone recept 8CT/GB2007/001285
consi sting of the am no acid sequence as represented
in SEQID NO 6. 15. A fusion pol ypeptide conprising
at 19.easA flisiéh fdpepadetdceteding ecadit IOwhddeif 8yid @éptile dinkig molecule
5-9 linked in tandem 16. A fusion polypeptide
ac B iiexile peptids ket 15 wherein sai d fusion pol ypepti de
consi sts of two polypeptides linked in tandem 17. A
fusion pol ypeptide conprising a plurality of ) ) ]
pok§.peptifutien parpptimepcerdingrig claim dB ar A whegpin thg linker is a peptide
fugj . t] rdi any of clains 10-17
5v\h§}glgcﬁr?8§slés¥so ngggélg&%%ggrgsg%&gi nked together by a
peptide |inker nolecule.19. A fusion polypeptide

S O 005, SRS BEEbb e W P conss o

pohy pent dnsigo asesiuesg to claim 18 or 19 wherein the
linker is a peptide which consists of 5 to 30 am no

acid residues. 21. A fusion polypeptide according to

10¢! @ m 20 whehebdlydeRfdP eRbIE kd BKETorCQRRsSiE20 Twikfbid Ghe linker
20 am no acid residues. 22. "A fusion polypeptide
ac complisagjaitleastong copy flthd peptid®- 20 wherein the |i nker
conprises at |east one copy of the peptide:
Ay-dy-dy-Ay-Ser (referred to as Ay4Ser) (SEQ ID
NO 3) . GR3GlyAGly«Hy-Ser (pedbryqoepts A4 8ay (R} iIyNOo3x!| ai m 22
wherein the peptide linker is 10 amno acids in length
and conprises two copies of the dy4Ser. 24. A fusion

15 PobypepAififorPpdtipepiidithct@didb & hig2 IR el foptidEMkeAS 10 amino
l'inker is 15 amno acids in |length and conprises three
c opfidsindengthnd cpapsiies twoeppiea of the{@ytSsb1 ypept i de
according to claim22 wherein the peptide linker is 20
amno acids in length and conprises four copies of the
d 94.Ser Alfagidrepalypeptide according to claim 22 wherein the peptide linker is 15 amino

acids in length and comprises three copies of the Gly4Ser.
20
25. A fusion polypeptide according to claim 22 wherein the peptide linker is 20 amino

acids in length and comprises four copies of the Gly4Ser linker.

26. A fusion polypeptide comprising at least two polypeptides according to any of
25  claims 5-9 wherein said polypeptide further comprises at least one extracellular binding

domain of growth hormone receptor.
27. A fusion polypeptide according to claim 26 wherein said fusion polypeptide
consists of two polypeptides according to any of claims 5-9 and one extracellular binding

30  domain of growth hormone receptor.

28. A chimeric fusion polypeptide comprising a polypeptide according to any of
claims 5-9 linked, either directly or indirectly, to a prolactin polypeptide.
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26. A fusion polypeptide conprising at |east two

pol ypepti des according to any of clains 5-9 wherein
weoeabw/psd7ypepti de further conprises at | east ORET/GB2007/001285

extracel l ul ar bi nding domai n of growth hornone

receptor. 27. A fusion polypeptide according to claim

26 wherein said fusion pol ypeptide consists of two

pol ypepti des according to any of clains 5-9 and one

extracel | ul ar bi nding domai n of growth hornone

reggpt ox. ch%ﬁerldo‘ﬁ%mnnﬁ(ll&[ﬁ: fidks h&@rdﬂfg ch%lalth d %Eﬂ@ﬁl' §a'1dl Prolactin

a pol ypeptide accordi ng Po any of clains 5-9 |inked

ei polgpeptide eernprjses anjandie edit| spquenes whieisl said jiamino acid sequence is

5 po'n%ﬁ?@& ag ogtg(i)n ’/I\2§ ggﬂ% gr‘oll'fé'tlg rlla RO ﬁ%ﬁ@,{l 1H%EQ ID NO 7, or an

accor

pobgp&mmtdﬁmc@mMnmaeﬁmamnammnhdnqumﬂﬁpmhﬁnce wherein
said am no acid sequence is nodified at position 129

of human prolactin as represented in SEQID NO 7, or
an3equi X @hiarekic dumsionopodypieptide racannding toealaimtﬁ%epaimlsaidlrﬁqdiﬁcation at

I tide. 30. A I tide .
BB poraresr i 8 SRR Lot O e ST B
1oposition 129 as represented in SEQ 1D NO 7 is an

am no acid substitution. 31. A chineric fusio
p oB{pephi dimeticc Bisian mglpeptide fcsarding i slein 3 Os‘éili‘edem said substitution

s ?(ﬁ)la'céslg H00nd ARhACES reRidM Wih Q@argﬁh{é%nﬁﬂd ghid Rsiige

an arginine amno acid resi . A chineric
fusion polypeptide according to any of clains 28-31

ha? e arifiedl RGBS RoRALLRSRIAY 455 T GATEESE Frerin i
15t eproldeeh palypmxdacfmcher esmplires the3B:letibn ofiiambaastc, fldsilhnl2, 13 or 14

pol eptlde accordjn 0 any of clainms 29-32 wherein
saﬂ% SFTRA) PR apigdhr %$&conprises a |igand binding

donaln of a cytokine receptor. 34. A chineric fusion

pol pep acc dln to ¢] ai m 33 wherei ai d

CyeSk: b St Biston g pirrble Sspriipe ey | b b 24P gherein said
doyBlypepitie ﬁmw PnipPisFANRak ESifdh©domaidof #'cydKindaedetor.

fusion pol ypeptide according to claim34 wherein said

20cyt oki ne receptor conprises an extracellul ar binding

dorgi n gf o ﬁl@l@%él(ﬂl g&?ﬁéﬁh% ac&@dmf‘t& RiJTR" 3% v$llé§e'ino Baid cytokine

pol ypepti e accord o0 claim 34 Wherein sa
cy regkptoicomprises an extracellular binding domam of growth hormone receptor.

35. A chimeric fusion polypeptide according to claim 34 wherein said cytokine

25  receptor comprises an extracellular binding domain of prolactin receptor.

36. A chimeric fusion polypeptide according to claim 34 wherein said cytokine

receptor consists of the extracellular domain of growth hormone receptor.

30 37. A chimeric fusion polypeptide according to claim 35 wherein said cytokine

receptor consists of the extracellular domain of prolactin receptor.
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receptor consists of the extracellular domai n of
grow h hornone receptor. 37. A chineric fusion

weoaboypeg7p de accordi ng to clai m 35 wherei n sai #CT/GB2007/001285
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cyt oki ne receptor consists of the extracellular domain

of prolactin receptor.38. A nucleic acid nolecul e that
engndesA audleis iacid ndleculdl thetrencoded b it orchbiraer wquodiypeptideaccording
any of clainms 10-37. 39. A vector conprising a nucleic
acodmﬁﬁf%@HFéoégcordlng to any of clainms 1-3 or 38.

40. A vector according to claim39 wherein said vector

i s adapted for the reconbi nant expression of sal

nudd-ei cA sestel compEsing enudeic acidl welepule posauiingde eay of Ctlahmal -3 or 38.
nucl ei ¢ acid nol ecul e according to any of clains 1-3

or 38, or a vector according to claim39 or 40. 42. A

celld. tra mm‘tmamﬂdim@ tdclaimmifcwlasrein said deatwyligadapted for the recombinant
accordi.n { ‘@Pé §faHns 1-3 or 38, or a vector
ac%’@f‘ﬁ?‘ﬂ‘g o }efﬁa§ B 43 A cell according to
claim4lwherein said cell is a eukaryotic ceII 44. A

cel| according to claim42 mherel said c

pr Hkar yoerlk trélésIfQCtedél’S‘th AR f“@ ﬁ@F“é’&‘f 0% 5’ %{‘y "of claims 1-3 or

powraﬁméc@& a@&ﬂ&iﬁ%ﬁi M Jolor RH.OVi ding a cel | according

to any of clainms 41-44; 1i) incubating said cell under
condi ti ons conduci ve to t he production of said
polype )
po% pepél %?tr?lfsg%ngg WgH }:l¥1cra¥:1tdﬁndlgb?1&)e\?4\kch&glng% gny of claims 1-3 or
SUB$8,ouasedty asairding &l dlalméBG.orAO met hod according to claim
45 wherein said polypeptide is provided with an am no
acid affinity tag to facilitate the isolation of said
pohy.pepA icéleaccdrllingAo BRInY PERhérSIA s&ia 6l Biargkdrgotizregll Of
clainms 5-37 for use as a pharmaceutical. 48. A nucleic
acid according to any of clains 1-3 or 38 for use as a
phag macgyi Q&t)rdﬂ& to Aqaﬁlh ) wﬁ&@lﬂtsala 2k Fs%ff%k%bto'n@ Bell.
conprising a polypeptide according to any of clains
3-36 and including an excipient or carrier. 50. A
phﬁge Mgy lfnael(t:}%:o?rt% &%Hﬁ?&br‘e'a%ﬂly‘ﬁ%é bothtbify: Nucl ei ¢ acid

i) prov1d1ng a cell according to any of claims 41-44;

if) incubating said cell under conditions conducive to the production of said
polypeptide; and optionally
iii) isolating said polypeptide from said cell or the growth media surrounding

said cell.

46. A method according to claim 45 wherein said polypeptide is provided with an

amino acid affinity tag to facilitate the isolation of said polypeptide.
47. A polypeptide according to any of claims 5-37 for use as a pharmaceutical.

48. A nucleic acid according to any of claims 1-3 or 38 for use as a pharmaceutical.

28



of clainms 1-3 or 38 and including an excipient or
carrier 51. A conposition according to claimb50

woheo7arsp7sai d nucl eic acid nol ecule is part of PAT/GB2007/001285
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vector. 52. A conposition according to claim5 1

wherein said vector is an expression vector adapted

f 049, eukarphainaceigsalr emfosition T3mphsif® Appsideptide acootioh Ky any of
to any of clains, 49-52 wherein said conposition is

c otk ScP bang Fnckpding A EFIPEREY SYEEk i ¢ agent. 54. The use

of the pol ypeptide according to any of clains 5-37 in

the manufacture of a nedicanment for the treatnent of a
cofftli t idphaymiesytien) compepitidieompEtipe 8 apelpis pridgngjgcule according any

gi . ; SOl i c retinopathy;

di %@#gmﬁeog%?gﬁ%§xlgﬁ?% é?ntg%ﬁa%lq%rcati ons of

di abetes and (H excess. 55. A nethod of treatnent of

an_ani npl _conpri si ng.adm ni.steri.-ng.an.effectjyv

ot ST ok grineRisn SaRRuRaRS did SR Sl st GoBEBHELs parcof
sajgecidti MBI i N need of treatnent of a disease or

condition that would benefit frominhibition of growh
hor none or prolactin activity. 56. A nmethod accordi ng

t o5gl ai Meomp¥diineicBordfl do E1hiRf 86 FhkinGaiitiebioP s dnSexpression vector
sel ected fromthe group consisting of: gigantism

acadspied &neukarymiicexpregiicabet i ¢ reti nopat hy; di abetic
nephropat hy and ot her conplications of diabetes and CH
excess. 57. A nethod to nodify the antagonist activity

of 53 poA ypepbiitien aaoplings tongnyt dieclgitmptd-FF whiedeinpsaid, icokipggition is

a pol ypeptide.encoded by a nucleic acid nolecul e
COE‘HF%E‘?‘ﬁ&‘ﬂhaWg?retﬁ??ap@fgﬁ%a@gquence as represented in

SEQ ID NO 1; andii) nutating a codon that encodes a

first amno acid residue of said polypeptide.t

pr &Hucelle wapf A POWWE%?;RCP’GQ?% tey gy ﬁ“&é‘ﬁ? 2\13(? in the manufacture of a
ﬁgﬁégfgﬁhérﬁl ol Mc2GORh Sl &PE ggﬁlﬁ@ono§el&@daﬁ&ﬂbdh6 dupt Bisisting of:

according to claim5b57. o
gigantism, acromegaly, cancer; diabetic retinopathy; diabetic nephropathy and other

complications of diabetes and GH excess.

55. A method of treatment of an animal comprising administering an effective amount
of a polypeptide according to any of claims 5-37 to said animal in need of treatment of a
disease or condition that would benefit from inhibition of growth hormone or prolactin

activity.

56. A method according to claim 55 wherein said disease or condition is selected from
the group consisting of: gigantism, acromegaly, cancer; diabetic retinopathy; diabetic

nephropathy and other complications of diabetes and GH excess.

57. A method to modify the antagonist activity of a polypeptide comprising the steps
of:
i) providing a polypeptide encoded by a nucleic acid molecule comprising a

nucleic acid sequence as represented in SEQ ID NO: 1; and
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59. A nethod for the rational design of nutations in a

pol ypepti de conprising the steps of: i) providing a 3D
woundgi12e79a first pol ypeptide as represented byCcrigB2007/001285
ami no acid sequence in SEQIDNOG 2; ii) providing a 3D

of a variant polypeptide wherein said variant

pol ypepqt)i de msatmgrmdd:d‘dbledhaemmdﬁeavﬁrst antinofacglairgidue of said

nodel

first pol
del eti df?

I)ége i de sm)dflgd by addition,

B PY ‘ie ao"ﬁ“%"ft PORYPRY.

%t one anino acid

residue as represented in SEQID NO 2; iii) conparlng
the effect of the nutation on the 3D rmdel of said

sedbnd HoPae pelyerptidp aviagonishabtaiged or ehianabls b thg maghod according

5sa1[0dcleflﬁlr5$,t pol ypepti de; and optionally; and iv)
esting the effect of said nodification on growh

hor none receptor activation by the second pol ypepti de

wh
honodi

co

d he f . '
ﬁ%@%foﬁ) glﬁe gatlf)r:lml)sdt sl slgg Patt 812 iarllca(l: golaﬁér?tld? com%rlsmg the

of stepsaifs 10- 14

60.

i)

ii)

iii)

providing a 3D model of a first polypeptide as represented by the amino
acid sequence in SEQ ID NO: 2;

providing a 3D model of a variant polypeptide wherein said variant
polypeptide is a modified sequence variant of said first polypeptide which
is modified by addition, deletion or substitution of at least one amino acid
residue as represented in SEQ ID NO: 2;

comparing the effect of the mutation on the 3D model of said second
polypeptide when compared to the 3D model of said first polypeptide; and
optionally; and

testing the effect of said modification on growth hormone receptor
activation by the second polypeptide when compared to the first

polypeptide.

A homodimer comprising two polypeptides according to any of claims 10-14
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