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and pltwtary adenomas are rare and heterogeneous diseases (table 1). As a

result their prognosis and long-term survival are not well known. Regardless
of survival prospects, the excessive secretions from such tumours can
markedly affect quality of life for the affected individuals and so effective
treatment of this aberrant function is a requirement to maintain quality of life in

sufferers.

Table 1 Incidence/prevalence of major neuroendocrine tumours

(U.S. unless otherwise stated)

Tumour type Incidence

carcinoid tumours Approximately 5,000 carcinoid tumours per annum
are diagnosed. According to the National Cancer
Institute (NCI), approximately 74% of these tumours
originate in the Gl tract and 25% occur in the
respiratory tract.

Carcinoids are rare in children and are more
common in patients older than the age of 50. They
are twice as common in men. Carcinoid tumours of
the appendix usually are benign and often occur
between the ages of 20 and 40.
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Thyrotrophinoma

Very rare

Generally the symptoms of these tumours vary depending on the tumour type

as they each secrete different hormones causing different symptoms (table 2).
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corticotrophinoma

Cushing’s disease resulting from ACTH inducing

excess circulating cortisol

somatotrophinoma

Acromegaly

prolactinoma

oligomenorrhea/amenorrhea, galactorrhea, vaginal
dryness, loss of libido in females; sexual dysfunction

(impotence), galactorrhnea and gynaecomastia in
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Currently, active drugs used to treat glucagonoma do not exist

Prolactinomas
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mEHRal thepabie8N TRAdIRNt VePeREY IPEMEOSIEE Hhd BXIBHE of Bhd tumour
Thereafter, the translocation conponent effects

ana thespeed fof rahie gessalicrs of horpone dundtinnothat eesyltsososerious
of the tumour [ 1. Finall nce insjd the praotea
i bR et i dlY: HroBhEfies dRuide i GeR EEAR o
tratfyspBendiaar iappréadiy uritls edrl withbuts poStoper@iiel vadiatich therapy,
exocytic fusion apparatus of the neuroendocrine tunour
bregqcriptige t hise@n18/be ptaocieotide t heeatmanit i afd.i nAIAsEL srecently,

oRREEHAL (N En e Bnd Lo uROLBSP g Bheor
sudeesyari ous pat hophysi ol ogi cal conditions or synptons

listed in Table 2 above. The principal target cells
of the present invention are tunour cells of

Cﬁﬂﬂ%{%ﬁ? Rmadie origin that secrete one or nore

ornones (or other bioactive nolecules) leading to the
Farevaglempsravith articotpoirhaqéyanas ogartssipheoaiat nocrosurgethés the

resent i nventi rovi des. pol tides. that ar ,
trREN O F0IGH HOFENRE o GTRISSIT [AlES JPBRTEH T oSt series are
a%ﬁékiﬂﬁdt@l‘? 2% heramnesparftriragy EEoRsigaEd ebaesHuAst to

5 from neuroendocrine tunours. In a related aspect” of
tranesppeeesidat microsurdem jn cazesewith goresidudt duraoreanddn tases in

reatin neur ogndogr j.ne tunour .i.n _a,patijent aj d :
wiifRlE o Ay Ption B e s o B g aorE PR rpiddoenesis
inhdbapeutineRiding ef hetsthng, ammenrapbns, PolkeRrPnbgsledf and

t he present invention. .
aminoglutethimide are used. Ketoconazole is the best tolerated of these
agents, though only in about 70% of patients. Radiation therapy has been
used in patients who are deemed to be poor surgical candidates and has also
been used as adjunctive therapy in patients with residual or recurrent active

tumour.
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Wthout wishing to be bound by any theory, the present
i nventors believe that undesirable (e.g. unusual
wo ewelisn4ed ) secretion of physiol ogically acti vECT/GB2009/050665
Pﬂﬁ’é@&ﬂ#oﬁoa)femé‘eur oendocrine tunours cause and
mal nt ai n pat hol ogi cal conditions in a patient. Thus,
Ldparosdogic t tumgogiai tersealetis ortise mlnefemedgrmsedmreof Hdwveever,
di sease state can be halted an?( E orrs rever sed.
Coffi! P%&E{’ iNgeSUrgETY RECH RN IEPhIR ’T}W’% by appropriate
pri8prativh amledicaV itfeRmbAf té‘%ﬁ'e{/@ntléatteﬁﬁélte'rrﬂﬁe%dlﬂié@e rious,
neur oendocrine tunmours, Including therr
antbr potestiséycr bftarthgeatemlagt aonsplicptiensinderiogs sorgeatyt i ioakiding

d t th t t .
nREETRRE PR SrOGe altbengoBithan] 08RbEY apdoperdiac
isEHddmRUCTrptidrial r&yints PkiRaaRIdPenddB8RRS BBEKers, combined

neur oendocrine tunobur target cells of the present

o/BracsABPesPiPh blagkers gnduice tymaaﬂ@mm{a@mk@rs oall of which can

t e t unour s
IR AR Sl R P ERECSUBR L TP he
stomach, intestine or pancreas and secrete excessive
amount s .of hornones and ot her bi oactive nol ecul es t hat
ThyrotiQRhiaPMASsecret ed at | ower | evel s under
I I
Tr%%?%@@dﬁ% a g#ggeeggeiépgﬁ%e gl@bgrsn%n{? eﬁ{ %Hg?ébz fb?”bEahQHt%e with
th%l?rd}slﬁ‘tsadamomesdlmcdjdeahtl nada]at-ar themp}d rmarydbecmnployed when
carcinoid s noi d P- 55% al | .
SUEEESNEToRBnl T honquiaig N EabRUP AR TR RO) Suthyroid
béda%%éereb‘b%@tlé C?lﬁ‘e\ﬁt%%lé rﬁﬂo”ﬂ’w% fu'llrbffé’c@%f ré&aﬁ’ér?‘ﬂ%rﬁﬁ? ®equires
hose ar|S|ngfromce Oi n the appendi x (38%,
monélsmr(wg M@hcalﬁhew@mamdbemequwadsfor( patiesus who still have
h @s g e L[ el ude ier Qr di |oOf the
y&a‘?ﬁ@%‘ﬁ iS¢ R ?’8?9 SR ‘?évfgr?éy éQQeeé‘ MAS' @979
tunours of unknown type (15%, gastrinonas of the

pancreas or duodenum secreting excess gastrin (9%,
Ay mtiasasf reResespagicrrass, tPuIng“f@raf@&H@gd oh@mlaana@,ondltlons

SRR ReSH PR AR8TBbbe R S s aPrips, Pighlem for animl

heglthcagp ommas globamseake. oﬁ\cddnemgf;nctheeé i€ d Slegidsin the art for
secreti n% excess gI uca o]l tuitar tunours,

aliginatve ane/ %'rBI%rOé’?Qsthfqp@&t'ﬁ%(%‘Fdﬁhﬁgaﬁ'%stt j address one or
m6@§%b%o@bg&8b@h§el lular identity, include:

prolacti nomas secreting prolactin (the nost

common), sonat ot r ophi nonmas( gr owt hhor none,

ticotrophi nonas  (ad rticotro hIC hor none
el FBEeR ITHBRAEAT, OBy P T (64 1SHGE TS A3 WEl ASrETg inherent
rigkanadré banehnareRiditioricutitht dRRArEfAdrS alsostetd guarantee
pituitary adenomas. 10 OQther secretory tunours include
oftswgecessiimalhyiatmgythe symptemsdmal patignisnon-smal | cel |
| ung tunours, Merkel cell tunours, and
phaeochronocyt omas. The latter can be deadly if

THX pessdnteins@sticit edivadr @slor nofee @l 3hé catsireepblems or risks
hypertensi on. Such hypersecretion can nmake t

he
asspgialed yuth SHEIRMY a0 @xrsarﬁg sme@@ag/thefap@ﬁmby providing a new
category of non-cytotoxic agent designed to suppress undesirable (e.g.

abnormally elevated) tumour secretions and thus minimising or reversing the

resultant disease.
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15 tunour mass and so a reinforcing del eterious cycle

can energe and treatnent of the tunour to mnimnm se
w@ewpasidon i s desirable. A particul arly preferpPemdGB2009/050665
Insftlgresé’étawfa REH 2R ?&%ﬁh@%réé’éﬁ?%v&%h%r@xﬂg? tide for

e present |nve ron IS: 1nsulinonmas, gas

usdl iRcuppressingcsepoetmmgs), frét @ néwroendaoriag, tumour, sald polypeptlde

somat ot r ophi nomas, corticotrophi nomas,

% ophi nonas and phaeochr onocyt omas. By

suppressing the secretory functions of neuroendocrine

tunmour cells (such as the above sub-set of tunour

cel I&), thaopreetoxid praeasenwpicbypridsase isheapphlef of

25 e SBATRR oo RBIGRL SRy bl oL

hypogl ycafslireesdsdtenemdieeen ytic mgratory erythems,
Zol | i nger-El'l'ison syndrome and Verner-Nbrrison

syndrone. Al so provided are therapies for treatnent of

h I
tumdiy Scknerdany MRighaAEHEY  TRSRREE BRRAY 1o
conponentBiatinghSiteolbypephedesendoctihe funesegntell,nwéidh on

is provided by a non-cytotoxjic protease. This distinct
group of BiPEIgaske '%@?pﬁwep?fotl%@rﬁplr@aﬁm}owt‘é‘é%|t9d3e

o e

Geral d Ktug@2ellGatd and 35 Mol ecul ar Biol ogy" (4th
edition) John Wley & Sons, Inc. The acronym SNARE WO
2009/ 150469PCT/ GB2009/ 050665 derives fromthe term

Sol ubl e NSFaiNIbaSIUEAMBRLORE & caibié 81 NehsIBBANSy the

N- et hyl mal et m de- Sensitive Factor. SNARE proteins are
i nt egral uroteaserfmwmhmraan\ee@oeor@ef acrmsﬂbeu endagomaus
to secretjon, of nmolecules, viavesi ckﬁge ort froma

cel I. AcdBYHPHYIS NGO OF; GYPEY R SBd?%[}’b%t

cell, theymdoRcelytotoxic protease is capable of
inhibiting cellular secretion fromthe target cell.
Non- cyt ot oxi ¢ proteases are a discrete class of

e SHbER0 AR BP0l Ehdn BRESh R ERackhBY @fouPen

DI processes ot

Trerebfesi the ﬂrénélooatwt Qbmpdnept adffese Sramseonr oflthedpatease
part of a 8er toxi n nmol ec [

e by a variety, of
C%‘P%Qﬂeé‘t Ini (Sh% yigsQlffitae ;PUVBPUHP%'P d:cyﬁrr‘i'j%(n PYFR "éﬂﬁem thg protease
infbRS tHd Skdttis RusiG Prddess 8 Hen&Roendocrine tumour cell. Thus, by
inactivating the exocytic fusion apparatus of the neuroendocrine tumour cell,
the polypeptide of the invention inhibits secretion therefrom. Accordingly, the
polypeptides of the present invention suppress/ treat one or more of the various

pathophysiological conditions or symptoms listed in Table 2 above.

The principal target cells of the present invention are tumour cells of
neuroendocrine origin that secrete one or more hormones (or other bioactive

molecules) leading to the development of a pathophysiological condition.

The present invention provides polypeptides that are capable of (and for use in)
suppression of the secretion of hormones and/or other bioactive molecules

from neuroendocrine tumours.
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G ostridial neurotoxins represent a major group of
non-cytotoxic toxin 15 nol ecul es, and conpri se two
w@elogpsEsd de chai ns j oi ned together by a di sul pti/a82009/050665
bond. The two chains are terned the heavy chain
(H-chain), which has a nol ecul ar mass of approximately
100 kDa, and the light chain (L-chain), which has a

I CREeH Bapelroh hec BEsGEt HNsTbaotie's da S method for
tr@&fﬂpb'at %e@r&rﬂfbcﬁH@SMn%lﬁ' $pesgi béﬁéﬁtKlAeﬁH RS | onforising

[ asma nenbrane associ at ed RE) proteins
ad mmaterm torihe petleﬁca:merapqmtloaleseﬁe(cﬁge asyownd 0ba pelyipeptide of
h i}tam n2n Srl]\lAP 25). These substrates are inportant
& ﬁ?ﬁﬁ%fﬂ? 8? 'the neurosecretory machinery. Neisseria
sp., nost inmportantly fromthe species N gonorrhoeae,

and 25 Streptococcus sp., nost inportantly fromthe
Wipeut wishimg gw%rb@unaéoy pnbiheosy fthRJIrEsenRl Nyerdprs pelieve that

T SYLOt
RSB (85 b SR B O 5o GRUGHE 0D BB auE qctive
mvleicalesi faroherr@myoermnvhper alnesursncadse emid nedintalry pathological

reference ther et%I hus, the non-cytotoxic protease
casditians iprapahent Muat Pyinhiitipg seit apeetians iberRroarassion of

e TR P BB RaPe e pr ogent

invention, it is this conponent that binds the

Tr%e,ﬁé 2Rt b&% oﬁf ge @%gﬁﬁﬂ]tvengér? nqtﬁb parluculgrly suited for use in

treZiRg/ o PR BERL (32RO RIS Uil LdingMHir hdtendieRs&iting
I nvéntion binds to a receptor on a nedroendocrine

metastaaeSCe)recanB?rQN@ycmdmfamhé S uleivares thmeofprllé»s@m regard,
|nvent| ptor selected f

rp B e e R6 ot B lEe Bl Pho el §5EEbris i sUh cells.

including splice variants thereof (e.g. sstl, Sst 2,

B B ey mpanan nbrdeetng 1SR UE R GeR s I pregent
m@éﬁtblnl NincREEP! %ﬂ’ltwt@ryboﬁ@@ﬁdrﬁasf ecRir oror( egbstr%%ﬁt&opancreatlc

BRS- 2, or BRS- urotensin receptor

nwg@mrlﬁeltumwé%;ﬁﬁ&ﬁNEJShel%PrN Bﬁ@éﬁtlocéateﬂgnamly in the
st!ﬁ@c ﬁtéﬁ%@p&oé%r]r?regs Ry ?&érbfé EQ%ees%Wengm%%%DpP hormones

I nreleasin ornone rece

ar(dijiﬂﬂldelcsamiIe molecJespma’t a@ﬁddlﬂnahyi/secneted éOIoWefDee\kls under
GhRHR recegtor and/_or a Ki SS-1 rece

Physiegicainreguatian- of thesepsesestions n% EHW btlpﬂélfgen? gyrgptoms

oRBMGR B (TR0 PSRN PRYRIS] PR, ¥ ron
cegrﬁg?)gosflmiyé)mll as truncations and pepti de anal ogues

suchas: SANSNPAMAPRERKAGCKNFFWKTFTSC( SST- 28) ;

CW@W@TNESP@(&E% éfall GEP- NETCétend to be classified according to
QEGAPPOOSARRDRVPCRNEFVKTESSCK 9)

theggmmeigcaﬁmmr{@mmwrrmf@evaemqe those arising from cells

I G PP R EBR U G277 SRR (1% EREN Y £39)

and PCKNFFWKTFSSCK ( CST- 14);
D- Phe- Phe- Phe- D- Tr p- Lys-Thr - Phe- Thr - NH2 (BI M 23052)
Neg- Pﬁ@'@'\‘éﬁfﬁ -NE T '|BC|W§ ingylinpmaseiNge QQQEFQQQPI\WQW%”Q

%EF%Q%@ gy (o F ?@ﬁo;[[gg &gértllrgf W}?%enqr@%( 5' dggstrln?mgs of the

paBICh&R0 2f, dthdﬁﬁékﬁO@ecr%hh@S@QcYessvmlsEmI(Q%) VIPomas of the

pancreas, lung or ganglioneuromas, secreting excess vasoactive intestinal

10
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25 peptides, seglitide peptides, and SOM230. These TMs
bind to sst receptors, such as ssti, sst2, sst3, sst4
wW@emh9oase9 recept ors, which are present on PCT/GB2009/050665

PAERBELFE BEckiRifeg Ldgig) BB RO 8 Socrtng
exxessiglugagbn.honol ogy, and bind to all known sst

receptors. 30 Table 3 Expression of somatostatin
receptor subtypes in gastroenteropancreatic

TH@Hft&’i@ﬁgQGﬁbﬂ% LB énd 98 peStidsstieeh abesairyS® el Secretion
t unour s6886469357 WO 2009/ 150469

typeTor GEllntg/ 0B0BES5 inahisde: i profestiseMas 0se3Betingo pa¥actin (the most

Gastri{ nona 39{
common), ~ soma

ot?gphinomas (growth  hormone  corticotrophinomas
(adrenocorticotrophic  hormone), thyrotrophinomas  (thyroid  stimulating
hormone), gonadotrophinomas (FSH, LH), and non-functioning pituitary

adenomas.

Other secretory tumours include thyroid medullary tumours, small and non-small
cell lung tumours, Merkel cell tumours, and phaeochromocytomas. The latter
can be deadly if excessive secreted adrenaline leads to severe hypertension.
Such hypersecretion can make the individual unsuitable for surgery to remove
tumour mass and so a reinforcing deleterious cycle can emerge and treatment

of the tumour to minimise secretion is desirable.

A particularly preferred sub-set of neuroendocrine tumour cells addressed by the
present invention is: insulinomas, gastrinomas, VIPomas, glucagonomas,
prolactinomas, somatotrophinomas, corticotrophinomas, thyrotrophinomas and
phaeochromocytomas.

By suppressing the secretory functions of neuroendocrine tumour cells (such as
the above sub-set of tumour cells), the present invention provides a therapy for
the treatment of, amongst others, conditions such as Cushing’s disease,
acromegaly, carcinoid syndrome, hypoglycaemic syndrome, necrolytic migratory
erythema, Zollinger-Ellison syndrome and Verner-Morrison syndrome. Also
provided are therapies for treatment of the symptoms ensuing from undesirable

neuroendocrine tumour secretions (see Table 2).

The ‘bioactive’ component of the polypeptides of the present invention is
provided by a non-cytotoxic protease. This distinct group of proteases act by
proteolytically-cleaving intracellular transport proteins known as SNARE
proteins (e.g. SNAP-25, VAMP, or Syntaxin) — see Gerald K (2002) "Cell and
Molecular Biology” (4th edition) John Wiley & Sons, Inc. The acronym SNARE

11
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17 83 50 & ucagonona 67 100 67 67 67 VIPoma 100 100
100 100 100 Non- functioning 80 100 40 100 60
WO 2009/150469 PCT/GB2009/050665

derives from the term Soluble NSF Attachment Receptor, where NSF means
N-ethylmaleimide-Sensitive Factor. SNARE proteins are integral to
intracellular vesicle formation, and thus to secretion of molecules via vesicle
transport from a cell. Accordingly, once delivered to a desired target cell, the
non-cytotoxic protease is capable of inhibiting cellular secretion from the
target cell.

Non-cytotoxic proteases are a discrete class of molecules that do not kill cells;
instead, they act by inhibiting cellular processes other than protein synthesis.
Non-cytotoxic proteases are produced as part of a larger toxin molecule by a
variety of plants, and by a variety of microorganisms such as Clostridium sp.
and Neisseria sp.

Clostridial neurotoxins represent a major group of non-cytotoxic toxin
molecules, and comprise two polypeptide chains joined together by a
disulphide bond. The two chains are termed the heavy chain (H-chain), which
has a molecular mass of approximately 100 kDa, and the light chain (L-chain),
which has a molecular mass of approximately 50 kDa. It is the L-chain, which
possesses a protease function and exhibits a high substrate specificity for
vesicle and/or plasma membrane associated (SNARE) proteins involved in
the exocytic process (eg. synaptobrevin, syntaxin or SNAP-25). These
substrates are important components of the neurosecretory machinery.

Neisseria sp., most importantly from the species N. gonorrhoeae, and
Streptococcus sp., most importantly from the species S. pneumoniae, produce
functionally similar non-cytotoxic toxin molecules. An example of such a non-
cytotoxic protease is IgA protease (see WQO99/58571, which is hereby
incorporated in its entirety by reference thereto). Thus, the non-cytotoxic
protease of the present invention is preferably a clostridial neurotoxin protease
or an IgA protease.

Turning now to the Targeting Moiety (TM) component of the present invention, it

is this component that binds the polypeptide of the present invention to a

neuroendocrine tumour cell.

12
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m d-gut NETs 80 95 65 35 75 |In another enbodinent, a
TM of the present invention binds to a growh hornone
wo edoeasi4sng hornone (GHRH) receptor. GHRH i s al BOT/EB2MWD/050665

TR, Y PIE &F fﬂ%rﬂ;%gén @k/@ﬁ@ér?%‘j&%%oé réc??g 0%6n ?‘@é:t)roeﬁdocrine

sormat ocrinin i nc
tumdur -ce nBy lwagHBHexdmple), ap Ellt a)fdtee medemtrmneainomrrsay bind to a

ret&%ﬁt%%%?m@#é’ﬁé%ﬁ%?ﬁéﬁﬁh%Zc;or&ér?sﬁ’ngééé%mt?ééﬁ afsdhlisgepor.

ingllahgPsplicB! VArERid i , SSto, SSta, Ssty and ssts); a growth
[NETyr 1, Alalb, 22, N1e27] A 1228) > N

hcwmmere,bamaga hosnane 2@Hﬁi+¢)2r3c>eptc&mtsn REWNECGRF receptor;

L PR RE T B 000 Do
urbfén?ﬁeﬁafbc ?ef 289) ardtéisir EH%I@@g)toijb' fril 9 tUH@entratlng
_(D-Alad)- 29)- NH2; (D-Thr 7)- GHRH (1- 29)

hqrmonensrepiaR H (L PPOBACHNHE e ATNEHONOGRREEERION S gmpadotropln

regé%gr{géﬁbgﬁ;@ﬁ&ﬁ?@g} é%’_@:g?ﬁ R%;Wﬁ% é?%ﬂﬁﬂ?? and/ or a

Ty(pe 2BnRMR; reCéptde-andl br alKi8EalYedddtbt. (1-29) - 15 NHZ;
(N-Ac-D-Tyr1, D Ala2)-GHRH (1- 29) NH2; (N Ac-D-Tyr1,
D-Ala 2, DAsp3)-GHRH (1-29)-NH2; (D-Ala2, NLeu27)- GHRH

I S me AP BESUE T Glsle ¥ lopatostar
(SSTAlraceptoD-Biaanges Nleuizﬁble (S%p(apzﬂd@)’NNHﬂclud@f%Nl—Bmgth SST
I%As éﬁ@ta?@Q? I\g's%/z Gﬁ?ﬁcé@gnzsﬁ d qerqtélfa éb‘rmggues thereof

sdﬂlheU27]a7shwR%AN%WPWPR@#RAé@KNﬁ:W'ﬂFT@@) NH%SST -28);
H Tyr - Al a- Asp- Al a-| | e- Phe- Thr - Asn- Ser - Tyr - Ar

AGEHNE RV TH-TISKL - Ser Al a- Ar g- Lys- Leu- Leu- G n- Asp I(%SEE\M)

QbR LR RO AP ERIFWKTEER @ -G b A0~ G v g
QERPPLAORPARDRKROKNFFENVKTHBSERN- Ser - Tyr - Ar g- Ly s¢38T-29);
Leu- G&@Gn Leu-Ser-Al a-Arg-L s Leu- Leu-

QBRRERPQFAHLDIKIPCEAN AN (CST-29);

DRVP B ATeRRSE G-I Egmﬁéﬁ“%%@“ GSTal e

POKRNSHFWKEFBSICKSEC SAF 3+ )NB2Phe-Phe-Phe-D- Trp LyS Thr Phe Thr NH2

H Tyr - Al a- Asp- Al a- || e-Phe- Thr - Asn- Ser - 3/ I%;I
(B|_MU¥@@2) D-Phe-Phe-Tyr-D-Trp-Lys-Val-Phe-D-Nal NH2 (BI 23056) or

c[@%ﬁ]rfélerﬁ_s D yf%Lg)%%Wé@;}sFﬂFrzG n- (k3B Vet - AsBrébtide

pefutigleds lanGhotidd pe@idesGBIMABAZT yEYYHIS4806; BEI2BB27, vapreotide
H Tyr- Al a- -Ala-11e- ,

pegiighs. $r9itAerPaRlteR, g, SOMA30,Jhese TN pind I Sal resgplors,

s el sty SebetideUsot, W OO TBOISBRCTIARA00 05088 on

neur@am;dqgry]epuumq_lysomls r;e\leyantem mmpresent invention — see Table 3.
S- V. AI a-l1e- Ser-T y I Le
Sol anGGET A o SRER T, bORISEL 2 e oY L gplrRsst

reSBptorsl;
Hi s-Val - Asp- Al a-1 | e- Phe-Thr-GA n- Ser-Tyr-Arg-Lys-Val - Le

u- Al a- d n- Leu- Ser - Al a- Arg- Lys-
Table 3

Expression of somatostatin receptor subtypes in gastroenteropancreatic

neuroendocrine tumours (%)

sst1 sst2 sst3 sst4 ssth
All tumours 68 86 46 93 57
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5Leu- Leu-d n- Asp-11 e-Leu-Asn-Arg-@n-An-dy-G u-Arg-A
sn-An-@u-An-dy- Ala. In another enbodi nent, a T™M
w@boobhso4py esent i nvention binds to a ghrelin rECEEBRI09/050665
| es of su abl e in this reg i ncl :
(%Ifnﬁ’m? pepti d 10 slyﬁ as f P Iengltoﬁ ghrelin (eg.
tanemai 7) and3truncalQ ons ardd pepti®@ anal es
Glbeagaiorsach a67ghrelilf@4- 11767ghr eli 8b2- 117,67 Tr p3,

\/N:gﬁ}a- ghrelin {gg 5).,1d@s- G nt@grel i noocorti gp@ti n-8,
D- Tr p- Al a- Tr p- D- Phe- Lys- NH2, growth hor none
b

ﬁ?‘%d]g pept pge (e. ggoGHRP- G, or hl%g)arel i 15/ n a

rrbodl nt the TM bi s to onbesi])
ézﬂéﬁﬁ%ﬁ% eg. BRS- 2, 0P°BRS- 3) 39 Exanpl/es of
sui table bonbe3|n peptldes i nclude full-Iength:

|n$8H?5’tﬂ§hrérﬁt&@diﬂn‘ép’f‘,”5 NAVEGH th@TRELLR RUEALORIBiNad 38! £gf8wth
romthe skin of 'a frog
hdrpf@ng- Geleading- hetm&he - MRH) nreteptodl EIGNRH @ yalsh skicwwr as

grﬁ%@w hang GHedP RO SR GRS o R0k L e T gOBR: Guitable

e?ﬂ.ee a@glruféj%;ﬁlllrlénﬁﬁpGHRH (1-44) peptide, and truncations

th@”eprSuohvaﬂ; GHRH -&7L3ﬂs2&1b1-29yr GPIRH(Ar 37 )GandASHRIHE-40, 1-

- Val
A 0tio, a5 A B bR ABaa) e 506 Sy A ZORT. oy NGeS-96:
[Meﬁwfm RI#t5p 9 %W]MHR"I—R‘I - M’H@- Méfryﬂ Xraid S 1 5%2@1\”&7}-

Ref erence to bonbesin peptides embraces hornol ogs

hGH&"KéfZ%)d&HZaSCM(BQf?&iMTVFEB Adato . GRep2aiieRAddrind8s  ++]-

G AA 2 RTSR GERTT CLEA KPR ARE A8 G T 2

(DAASHBPSHRH ¢¢-29)- WH2;30-Ardal) &S HRB (1029)ANE2F Qa7 )-GHRH (1-
i ncl ude urotensin peptides such as 30 Urotensin-fl

2Q)chi2; Wil Mnﬁk%%vcl("@gdwﬂ%pe(&%ég) GHRHC- t1e?29-NE2;

T BHCHIRAY S0\ NHS: (bnbd). BHAGAT DA NAET 1R ARG HRH “'
29)e“SHliJ(EN Al(c-Wr:;li)EQIIH{HpHLgQ)—Nm ﬁ)tydsAc) Tyvdqlzmlag) _GHRH (1-29)-
NEg LA B A SRR Ty S8his; (NP BBIr, D-Ala 2, -

Aﬁ%@teqm Q- zdgmmeisnmaamwmmg GARHIGEANNIA! (His1, D

cursor peptl des such I 0O- ur ot en
Ale2n & L2y GHRHt (fo29)NHi2; (DAt 1.30-Alaaf b heu2 HeGEEH (1-

2 NHEaBbs L0 DM 6 a7 TRt P rE e, O

Ad ”tﬁAgn@eFNLéﬂQﬁ)J@HRHIU s-2d)aueef (DLAsE,f W-nBR8, NLeu27)-
FSr?bodl nent, a TM of the J;)]r eg(gnt |n\§ent|%3n binds to a )

GhRHh129) NHaniiat r Blerg/ HoS bk 1r2Wriar INLewddmiBEBH(1-

Ita T t
29NER) e BbTueh AP T A T R S8 v AL YR oy
GhndLéu- w&w&ystuampan@n&wwb Ml S uRy- th%GﬂﬁGly Glu-
I n_anot her t he present i nventio

SeirerGle- %Up‘brsr%b'rﬁ\lﬁ é@réiae/éfég -hgu i %oneHr Baepeohsp “Ayp-lle-
e Ty SYa 5 Ol GG A Lo
Ginkasedie-Met-Ser-Arg-NH2; H-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn- Ser -Tyr-
Arg-Lys-Val-Leu-Gly-GIn-Leu-Ser-Ala-Arg-Lys-Leu-Leu-GIn-Asp-lle-Met-Ser-

Arg-NH2; H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-lle-Leu-Gly-
GIn-Leu-Ser-Ala-Arg-Lys-Leu-Leu-GIn-Asp-lle-Met-Asn-Arg-GIn-GIn-Gly-Glu-

Arg-Asn-GIn-Glu-GIn-Gly-Ala-Lys-Val-Arg-Leu-NH2; H-Tyr-Ala-Asp-Ala-lle-
Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
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In anot her enbodi nent, a TM of the present invention
bi nds to a gonadotropi n-rel easi ng hornone ( GhRH)
wo eweps@s? GnRH i s al so known as 15 Lut ei ni zi NnBEHGBRONOS0665

de
GG e REOE. L Bl SRR P AR SR PRI PRI Lys-
Vain&g&é&HNHz ;bﬂs{\,{ed:léesp AlarlleeRaeplhne-GlneSénT yr-Arbydr VARLeu-
AR PR SR R SRR R KBRS oK ARl OBP Asp-
AIBYITélﬁnH Mr@hpséeTYrTAfg{ Ei/é/v&aﬁue@wa%m L%uye,é}ONIéZAr%ZQ ys-

further enbod a TM of the present invention
Letu hells-GIO -AspKllessteu A&rr:érg-@in Gir«phpt @le-Aig-A -Gl @ uiBin-Gly-
Ali n this regard include Kisspeptin-10, Kisspeptin-54
Bepti des, truncations and anal ogues t hereof.
25According to a second aspect of the present
invention, there is _Prow ded a conposition of matter,
e

Innanether @W@J@@ﬁt i delMogbtheinigsertainventiery thidsite a ghrelln
reeﬁéa\?/aﬁﬁam‘ffﬂés pf %DR&@%W&%&W{‘P@@S“mc|ude. hreI{ geptrl]des

InNg a protein exocy usi on apparatu

suth%elﬂmlown@mrgmehm ueaur ghddlihg - . andl argeiatiogs I\/th@t peptlde
(TM that is capable of binding to a Binding Site on
ey RS HEePheudhuAs @hrel - 117mﬂhr<9|1'”8r1mu| hgPS; f@g@],ghrelm (1-

R S e A L oaet e R B s e grows

harnmtreneeasindpeptidee(enguGbIRRI6; rariexaretiour cel | ; and
d.a transl ocation domain that is capable of
transl ocating the 5Sprotease fromw thin an endosone,

InazéPerFEI{T’ert B bBEMAS R e Wrﬁlﬁetcﬁ%dbbrﬂb88|hht%06?tbgs(@b. BRs-1,

he neur oendocri ne tunour
BIRS@& \or 3RS13)t Emmpt@tofmebke ldmbesin mepides inofudentulldength:

1 th b d b
odffBesin? & Bt Alh dssfipReidE B1SPREY 49eB0 RER BF 2EEEFA Troo
(p@@@gh%z@fLédl%i}phgﬁﬂiﬁlh-Trﬁ\/ﬁat\!@%ivt?@@ LEM-DRs$- 184 Jundid  the
peptide am no acid sequence. Thus, a highly prei erred

twpnvknewa hemogSTiNnp&pamanals, aNAMeRn TR0 N d@, &nda gastrin
T&H% peptide (GRP) such as: porcing GRP - Ala-Pro-Val-Ser-Val-Gly-Gly-
Gly-Thr-Valbeu-Ala-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-His-
Lau-Mel-NH,, and human GREP - Val-Pro-Leu-Fro-Ala-Giy-Gly-Gly-Thr-Val-
Leu-Thr-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Mei-NH..
Reference to bombesin peplides smbraces homologs thereol such as
neurgmedin B and GRP, and includes truncations and peptide analogues

thereof,

In another embodiment, a TM of the present invention binds to a urotensin
receptor. Suitable TMs in this regard include urotensin peptides such as
Urstensin-f {U-H1}, which is a cyclic neuropeptide. The C-lerminal cyalic ragion
of U-Hf is strongly conserved across different species, and includes the six
aminge soid residues {(~Cys Ple-Trp-Lys-Tyr-Cys-), which is structurally similar
i the ceniral region of somaiostatin-i4  (-Phe-Trp-Lys-Thr-}. Urolensin
peptides of the present invention include the U-Il precursor peptides, such as

prepro-urotensin-1l (including the two human 124 and 139 isoforms thereof) as
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15 GHRH peptide. Pol ypeptide preparation The

pol ypepti des of the present invention conprise 3
w@eimasqed conponents: a bioactive' (ie. a PCT/GB2009/050665
wiPBs DR P GyBES B0 s e ot f . RRATE TR Torm anc
pqntieipaarmkbguesrmedeh fusion proteins is often referred

to as re-targeted toxin technol ogy. By way of

exenplification, we refer to: W94/21300; W96/ 33273;
InVY &1L 85D ér%% 195%%; ofvmgépr/egéntzﬂﬂv%ntlg\g?%(q)sw&%?’melamn-

W00/ 6281 4, VDOd/O4926 W 5766; WO00/61192; and
congentrating hormohegkcepiose! . pexamplesi efnsuitabée HdMsiim this regard
. 251 ncor por.ated b ference th t,o. ILn nmore detail
G R B rR i SRR FBok AFACHH] mrblafE sigh s b iggoth
MUOM, etinid@tiond an@apbRBes tegieeonent or the transl ocation

corrponent of the present invention. Said fusion is

preferably by way of a covalent bond, for exanple

€ c (0] .
ol deRohet s, T00 B % OB Ehfod KRR fa profactin

reldzairy) Goanbns ceepreMn axanplefs abduyitadbleakM hoges hegard
via a coval ent baond, for exanple either a di rect

inglydar eFRIOEHNERIeRSINg ReRIGpAREIGAtIoNRREA ARgicgiipsdhereo.
Sui tabl e spacer/ |inked nol ecules are well known in
the art, and typically conprise an am no aci d-based
Ins emnodmere evhbddimsaen & akid &f0,ther efegembl m\@ﬁbenv\@mﬂsl(lo a

ool HsesIa dorTanen il seehtG: GBRH Tnaise Rnowa as

Lmémﬁﬁ@gﬁﬂo@menwe@ﬁ tH%rmbﬁ@SgL RHDOEWQQGB’F s%m%ue
i nked” t oget her, preferably via a disul phide bond

GnREl mleptmfp“t'h/lae@clude*t GBR;b’rleswhldeSnGemHlbpeﬁwesoand GnRHIII

oRERR oGP e LI ORhoun POTAD SREFI GaRy Sgpcursor
%\/ AR e0bn@XAIaBons Qﬁ@féb‘ﬁ%chsaﬁﬁﬁé d&a’d@bﬂ@@sgyroGlu His-
Tr@n%en-%lg% Bi oconj ugat e techni ques, Academ c Press

yvEhylewAmg-Rro ly)GOWhEi stry of protein 10
conj ugation and cross-linking, CRC Press, Nagy et al.,
PNAS 95 p1794-99 (1998). Further detail ed

Innztftioer egibedinfarnt, at TRIC bf nige resért inverfidn tinds to a KiSS-1
pol ypepti de of the present invention are provided in,

rep8PIOGx XgMPleEmi28uEble e Bodvs-TeeArd Jaekde Kisspeptin-10,
KISQR AL BRORUAL 'tﬁﬁ‘fc?ﬂglﬁs 3he shslcElesfgRcRor at ed by

ef erence ereto ternativ e pol ypepti des
may be prepared by reconbi nant preparat|on of a single

AGBRE sy seoiiomsrEchin e Pieskals BWeBHoT hbels, iy irgayided a
oRAIIRY TBEANLTENDY pUIbEMAAAHErighgot (1 di a

neurotoxin (i.e. holotoxin) is prepared, and results
in a fu5|on protein having the 20f0||OMAng

compbnentd Norpo et Bta Bare o BRPBnRin Fa% sriBPEbECER
Accor di ngigaviNg P LAABRR of the eXbbji msﬂﬂe@;FEQMusiSn tshe

C-terminal end of 25 the fusion protein e fusion
prot ei n ireuraendegineamayrisellt reat ment with a

prot ease, which cleaves at a site between the protease
conponent and the transl ocation conponent. A di-chain
protwi n is Tangesting Mbietyd(TMpthatiisicapablecop biridias ¢o a
conmponent_as a single pol ypeptide chain coval ently

at t ached BiPARga Sifes@NpRi AeLIandgssine olumitrneell.s mhigthe

pol ypept i gt e GOREBLBI"E LiGergoing endocytosis to be
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30 transl ocation conponent plus TM Alternatively,
accordi ng to W06/ 059093, the TM conponent of the
wo e®pas4py ot ein is | ocated towards the m ddl e PET/GB2009/050665

| i near fusj '

ol eavage 1oftBoRGH T POHACKme SERIESIE A oBRAGGRES
35ensur estutrioair celheariM i s attached to the transl ocation
domain (ie. as occurs with WO

2009/ 150469PCT/ GB2009/ 050665 native cl ostri di al

hol of oxi iy rahdlgeston dorhBirSthef&Ecddublé WP raRSIBEAGHY thear €

reversed I n order vis-a-vis native hol ot oxin.
Subsequentroigasevige within ae gndosense aclosa\bhgendosemal
exposes the N-termnal .,portion of t TM _and provi des
Ehe a - cHECHORUTS, piik 8 Pl PRRSHt BT dnfl. efifaBbaine
above- mrengimenedelpr ot ease cl eavage sequence(s) may be

i ntroduced (and/ or any inherent cleavage sequence
renoved) at the DNA | evel by conventional neans, such

AFRRY BB OGN e ALY AR e

abovewdscyibed séfond 4dpeche assi stance of conputer
software (e.g. the MapDraw program by DNASTAR, Inc.).
Wi | st any protease cleavage site nmay be enpl oyed (ie.

i Sl SRR o B8 IR g Sl PR P present
inventioGRiHe TEV@e keabiomakt pdptider amnoEALIYFBguee. Thus, a highly

Thronmbip( LVPRI GS) P | SSi LEVLF 20Addi t i I
PrEIRGTRa 0B & EnDUgenSPSLeheinicoucs NLEEOG R BAPUGE 95 uman
GHR® pétRiec! eaved by a non-cytotoxic protease, for

exanpl'e by a clostridial neurotoxin. These include the
SNARE (eg. SNAP-25, syntaxin, VAWP) protein

LLio ences that are cl eaved by

Pé@ﬁ%@&b%p&ép%ﬁ%&& eases such as clostridial
THE B hepiides ot predbat inQ¥aiaH esmpFise B Pndies dofn ts:
U5 nggz)/%ll%S%Z, vvﬂl)wi_ch iIQ 25her ebypilncor%m at ed inpointlegs °
bieattivea(ig. aynonegyéoteriedreteaser @ TMI ard arianptacatipy domain. The

r e fif L i Lat e LERA] s i
od B2 RESAARAE SLEENRNEA Y6 el B ke s
ofterntefarréchty es ré-targetcaintokie teyhnelogy. By Wag afaxeerdlifiedtioon we

of reduciv%a}gent resent., The above-nenti oned

refer to: 94721300; WO96/33273; WO98/07864; WOO00/10598;
WO001/21213; WO06/059093; W0O00/62814; WO00/04926; WO93/15766;
WO000/61192; and WO99/58571. All of these publications are herein

incorporated by reference thereto.

In more detail, the TM component of the present invention may be fused to
either the protease component or the translocation component of the present
invention. Said fusion is preferably by way of a covalent bond, for example either
a direct covalent bond or via a spacer/ linker molecule. The protease component
and the translocation component are preferably linked together via a covalent
bond, for example either a direct covalent bond or via a spacer/ linker molecule.
Suitable spacer/ linked molecules are well known in the art, and typically
comprise an amino acid-based sequence of between 5 and 40, preferably

between 10 and 30 amino acid residues in length.

17



10

15

20

25

30

35

30 "activation' cleavage sites may al so be enpl oyed as
a 'destructive' cleavage site (discussed bel ow) shoul d
we@e@ohso4sncor porated into a pol ypepti de of theP@I/e8emb/050665
invention. WO 2009/ 150469PCT/ GB2009/ 050665 In a
preferred enbodi nent, the fusion protein of the
Inpusss ehée polyemeptides have & airchamecanferroatiom nenddeineth@ padtease
and/ or Ctermnal |ocated purification.tags. \Wi] st .
oSN e L setoggorn GOmeDBRM i ep HeSABer Fipisgably via
a 8iBipRiRf s8ied: SHis-tag (e.g. 6 x histidine),
preferably as a Ctermnal and/ or N-termnal tag
MBP-tag (maltose binding protein), preferably as an
N-termnal tag.GST-tag,(.ql utathi ogne-S-transferase), ..
T plyPeBitves, B 4P et Blog ) <o meb A41EY 7 2hventional
cf@nﬂééﬂﬁﬂﬂ,d@aﬁén a8cHNiGRIsTWhidh hrROWEP kndR-tb 20skilled person. By
preferab as an N-termnal tag 10Thi oredoxi n-tag,
way of éxamipie, dsfeience isehadeate degnamson, 4y T( €H996)nBioconjugate
i ndi in), f ' ag. -
o6 SRR RS FIE R IBTass S Dl Releriigy s protein
canjejatidedand crdes-lfnkiigyN"CRCoPeess, Nagy exaiplRNAS ¢ pi1i79¢-99
sgacer may be enpl oyed between a 1bpurificatjon tal\%
(18 %I)-tﬁé”fﬁ%rstde@"e@hén‘?tt]%@@ﬁg'ﬁﬁonSi Attaehiag us¥nthatgsTMg to a
- [
PRSI s o dire SREGEEL A B eXufiERe, Epo257742
Theo | agpeptmdreticnedd esojugbbaoh ghuddlieationse .are hieereec oncbrpemaded by
?f the present invention). 20 Said nucleic acid may be
refereNCRikE 'R t he form of a vector, such as a plasnid,
whi ch may optionally include one or nore of an origin
of replication, a nucleic acid integration site, a
Aleroatiiely, thepokypeptidesonay e drapared dygeesombinginh grepiaration of a

SiAg  BRUPRIHE, S VioRnc sty o viferan e TRORBTERA ce This
teChnigue I Gaded driithasipenlo ctéMe niscPRBRIM b WNdH Bétivel dlogiridial

host cell, in particular in E. coli or via a . .
nayEeioxiBVil-euBolelaXiNY 48 PerPasgdt and rephilts it adesien ipretei haydng the

ofthig LIRS stEBRI O ABE RRL vati ng @ pol ypeptide of

raventi ony sai d nmet hod conpri si ng
contacting the polypeptide with a protease that
cl eaves the pol ypeptide at a recognitign site
Nide I50tgg8€ spppnegs ailEansiecation e NeeH-<hidl-dxPeH
pr ot ease conponent and the transl ocation conponent,
t hereby converting the polypeptide into a di-chain
Aquardipgptoi MO 98167 864, thiee Thbis- plated deawards titec &stermimthl end of

g1 CROBHP B Bortie Ty i et e astNAIBALY Thatert with a
pro®ERENMHIEN cRidhBsiat a @%M@ééﬁ%@%’&%@@%@%}ﬁ%d the

not native to a naturally-occurring clostridia o
translocationi coraperierdsr Atdi-chamaprotain ig-tbos predueed, gamprising the

prﬁge%ts%:écfrﬂp%_ﬂeg}tp%&?ig&(iad@@pg@gﬁggch%rineég\%lemy S%Eﬁend (via a
disulphide bridge) to another single polypeptide chain containing the
translocation component plus TM.

Alternatively, according to WO06/059093, the TM component of the fusion
protein is located towards the middle of the linear fusion protein sequence,
between the protease cleavage site and the translocation component. This

ensures that the TM is attached to the translocation domain (ie. as occurs with
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5 or prevent unwanted side-effects associated with
di spersal into non-targeted areas. According to this
weedodswrent , t he pol ypepti de conpri ses a dest rBCL/GB2009/050665
a t tihV I a b end
nANBPKBRFA Fololen HSP0UT I iE| QRECHR, Siodponents are
refversealt woro)rderamb asns:lr@wabhelommra Sebeeqberrtocleasageimi the

t b he non-cytotoxic pro Mbr eover, en
ipfaases @ eavabRo s sormses, B HAS Bk GOl &yt M, and
PrbFRRShOUILEAR Dol Bl UABRTrgRiMas reduced pot ency

(e.g. reduced ing ability to the intended target

cell, reduced transl ocation activity and/ or reduced

non-cyt ot oxi.c ot ease ag Far c Iet ness
ThihyPRgr ehEnt PIdERTE: S?E%Q%g%%?%%s MEY PP R ced

(ahG)V At &N nﬁ‘Fﬁ’é’reh? chenagat séyuaite eadvaés) an the DNA level by
activation' site in a polypeptide of the present

canyeehenanmeansTeush ag Gur ditergIreefedhimsitaganegisrentcreenigg to
BT B ed, 3L cRbT¥aE RoBenGre HE, bE peffeheq TeRtally or
with fthei dssidtaned iafncordpliter asgftvedrer (ed. m@mﬂamn‘aw ;irbgram by

destructlve cl eavage site is recogni sed and cl eaved dy
DHASdAdhdIngrlotiBiE any @rotga%ge@@ge\,glt%m@yaggeymploye (ie.
cIGSHEE], rT &bétnﬁl'idl %@?dll@%rﬁ{gg?;eeﬁr%?er(@dg an

extrace protease, such as a serum protease or a

pr ot ease of the bl ood clotting cascade), a

tls -associ ated protease (e trix
S‘%’f &fse (MWP), such a(?%c)iq)IB of nuscle), and

an ||f15 t@,cgbl ul ar 25pr ot ease ((m@fqer/qbbma) pr ot ease
that 1s absent fromthe target cell). Thus, in use,

shoul VA qbaicgp dgich disug)f t he p(lEétle\thQlﬁ)/entl on becone
di spersed.away fromits inte et cell and/ or
pe- ¢ ORBITBi PR -

by a non-target pol ypeptide w ||

becopRSoRsdn vat ed by cl eavage Eefi Fdnesegst ructi ve
cl eavage site 30(by the second protease). In one

enbodi nent, the destructive cleavage site is

A&cﬁﬁ&&ﬂ' 5r% cFela%ggd f%ée ce PQC nﬁcﬁ??ﬁgégﬁéeé That are

presSent n an o -typ

clw&tmﬂbyr@hontdy&)toilt psoteeseefdr exanplB eyt arcg;@fttncuel hearatoxin.
referably different cell ége Alternatlvel

Theseaigechs SNARE{egt PUIAR-ge. Ryntaxiag¥AMRIPrPLein < Recognition

oEE a8 AL ART BsE s StuBey8iic proteases suep a3 dostrdia
nguretoains. &arkculef £xsmpées areaprmmde(de:rgUSﬂO@t?éma&SBQhwhlch is
bl S Yy BRI e (he™ ™"

off-site cell may be either the sane or different

cell-types. In this regard, the target cell and the
Alsp fenshhraged @Mthﬁﬁqrrre@mtepeeske@yage rséee@taonnttem wrichhis a self-

cighdfo SEMReRC ! SRR e PPl FeqdtoR o SRR Al prple by
va@ymgl t@h@scérﬂferitméhl ofatddeidingdagéntu ptes@ﬂt ofhé hove-mentioned
ol ypeptide when the pol ypeptide Is in or at an

a@tﬂ\fail@nt elelaaage isgas May @rﬁ%be ajaplayed ps R Lpstaictiygcleavage
sifC RIS HUEEY O FFEAGE S E b8 REBinesStetiNfito a polypeptide of the

present invention.
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10 potency of the pol ypeptide (when conpared wth an

i dentical polypeptide |acking the same destructive
w@bmansye site, or possessing the sane destrucPCwEeB30bO0665

but
In é‘ pr%f%r/r%?jngrﬁt‘&gagﬁ@rﬁt yﬁce hsi %rﬁ3 rtﬁ@(n ?)ff tﬁé%é@ntl |ﬁ@gHﬁcﬁﬂmay
canemrfm ong oamnbreohd teedinakdndf am@l-teuahadntoc(azben‘ pssﬂd:dt-n tags.

dosomal ne of a mammuali c
WIS B GR TR 426 iy FTElHed. ths Bylopith, eoprefetres:
protein cl eavage. \Wen sel ecting destructive cl eavage
site(s) in the context of the present invention, it is
Hisrtef deiged > histidineg, prefarablytasva Celeganra) @ndi oe(\lst)erra'rnel tag

MRl a3 Eiorlifg pPObuD: SlSARRE AT'Eh NETRRal tag
GaTdhfi(gRtataprRES 1R sRALYPEPHTERLN ab 28 NresSRkI tag
I nventi on as part of its rranuf acturi Nng process. n

HisHVIBPrtegaptefetahdy apandVterninraldagr ot eases of the
GETABRLaGMYRILIRN bY BhIFLiRaREY 2 Pr ot ease
activatign"event (via a separate activation' protease
Thibesdoxireteg), peeferdbly Bs iad $temeingrtagl y di stinct fromthe
destructive cl eavage site of the present |nvent|on)
ChRetagfhsieB W'%@O%'@cpﬁf@&ab&ha%?@é‘!r&%{@'@,@ttégr s to
cl eave a peptide bond between the non-cytotoxic
prot ease and the translocation or the binding
Onerqucmemﬂ peptide bpaq:m}’ Viplegrt rindteoprfest tmeayriu@trmimded in the fusion
venti ther rov&p ﬁ% “actiyvated' i-cEa'n
prB @/peﬁtoqrd%XQWB A Replie aE%ﬁB%n‘?% greloyPAkegtween a
pdrﬁ%ﬁtr@ﬂa@’bﬁd ﬂnéires%rtrréiﬁrsw&otéﬁmécurbo hel p ensure
hat the destructive cleavage site(s)
polypeptldes of the present i nvention do not adversely
af fect . the ctd.yation .cleavage si.fe and ubse nt
e, Siihi dBeeBier 8 hatins VB RSvas BPLCREREY, oA
sdquiehed @ﬁ@@buh@taOpdwpemaetaso&s@ﬁbé@ abBVE fif) the S¥EMNd &pect of
at a position of at |east 20, at |least 30, at |east
tha@resgnt invgstiomp, and nore preferably at |east 60, at
| east WD 2009/ 150469PCT/ GB2009/ 050665 70, at | east 80
(contiguous) am no acid residues away fromthe
Sérdotddém: lacidl mal dxev imgRudettin. thd Hernd @ tar wedtory guch %v@@ﬁasmld
site and the activation cl eavage site _are

W*p'FEf %BPS}OV@J'MQEPJH% e ¢ MOFR0h @By YN &f ?F?'IC@F'%”)G nucleic
acll fntﬂe 8661 ditd, oa prl&?rhd?é’rt L&A ARY! ?rrBEs&rﬂ@ binding site.
pol ypept i de. ot wor ds, said cleavage sites are
preferably not i nherent to the correspondlng native

co ts of .the pol. tide. exanple, a
5 Tresel Brenidh SR atEaRes el foro EuSE Ao RGN eR above-
déscﬁBé‘di ﬂué‘lérc"é@@ééhérfc%s(%cﬂte\fﬁrrd’ hspert obﬁreep}@eérﬁ*tqhﬁ’&wt%) in
according to the present invention to include a
a bosiaelgie particulardaifd coli eaviagebagulevinus exgrassion sysigmer |
be present in the correspondi ng BoNT native L-chain or
H chain. Simlarly, when the Targeting Miety
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Thus, in use, should a polypeptide of the present invention become dispersed
away from its intended target cell and/ or be taken up by a non-target cell, the
polypeptide will become inactivated by cleavage of the destructive cleavage site

(by the second protease).

In one embodiment, the destructive cleavage site is recognised and cleaved by
a second protease that is present within an off-site cell-type. In this embodiment,
the off-site cell and the target cell are preferably different cell types. Alternatively

(or in addition), the destructive cleavage site is recognised and cleaved by a
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and subsequent di-sulfide bond formation, the former are preferably
introduced into polypeptide of the present invention at a position of at least 20,
at least 30, at least 40, at least 50, and more preferably at least 60, at least
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In a preferred embodiment of the present invention, the destructive cleavage
site(s) and the ‘activation’ cleavage site are not cleaved by the same
protease. In one embodiment, the two cleavage sites differ from one another
in that at least one, more preferably at least two, particularly preferably at
least three, and most preferably at least four of the tolerated amino acids
within the respective recognition sequences is/ are different.

By way of example, in the case of a polypeptide chimera containing a Factor
Xa ‘activation’ site between clostridial L-chain and Hy components, it is
preferred to employ a destructive cleavage site that is a site other than a
Factor Xa site, which may be inserted elsewhere in the L-chain and/ or Hy
and/ or TM component(s). In this scenario, the polypeptide may be modified
to accommodate an alternative ‘activation’ site between the L-chain and Hy
components (for example, an enterokinase cleavage site), in which case a
separate Factor Xa cleavage site may be incorporated elsewhere into the
polypeptide as the destructive cleavage site. Alternatively, the existing Factor
Xa ‘activation’ site between the L-chain and Hy components may be retained,
and an alternative cleavage site such as a thrombin cleavage site

incorporated as the destructive cleavage site.
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When identifying suitable sites within the primary sequence of any of the
components of the present invention for inclusion of cleavage site(s), it is
preferable to select a primary sequence that closely matches with the
proposed cleavage site that is to be inserted. By doing so, minimal structural
changes are introduced into the polypeptide. By way of example, cleavage
sites typically comprise at least 3 contiguous amino acid residues. Thus, in a
preferred embodiment, a cleavage site is selected that already possesses (in
the correct position(s)) at least one, preferably at least two of the amino acid
residues that are required in order to introduce the new cleavage site. By way
of example, in one embodiment, the Caspase 3 cleavage site (DMQD) may be
introduced. In this regard, a preferred insertion position is identified that
already includes a primary sequence selected from, for example, Dxxx, xMxx,
xxQx, xxxD, DMxx, DxQx, DxxD, xMQx, xMxD, xxQD, DMQx, xMQD, DxQD,
and DMxD.

Similarly, it is preferred to introduce the cleavage sites into surface exposed
regions. Within surface exposed regions, existing loop regions are preferred.

In a preferred embodiment of the present invention, the destructive cleavage
site(s) are introduced at one or more of the following position(s), which are
based on the primary amino acid sequence of BONT/A. Whilst the insertion
positions are identified (for convenience) by reference to BoNT/A, the primary
amino acid sequences of alternative protease domains and/ or translocation

domains may be readily aligned with said BONT/A positions.

For the protease component, one or more of the following positions is
preferred: 27-31, 56-63, 73-75, 78-81, 99-105, 120-124, 137-144, 161-165,
169-173, 187-194, 202-214, 237-241, 243-250, 300-304, 323-335, 375-382,
391-400, and 413-423. The above numbering preferably starts from the N-

terminus of the protease component of the present invention.

In a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 8 amino acid residues, preferably greater than 10 amino

acid residues, more preferably greater than 25 amino acid residues,
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particularly preferably greater than 50 amino acid residues from the N-
terminus of the protease component. Similarly, in a preferred embodiment, the
destructive cleavage site(s) are located at a position greater than 20 amino
acid residues, preferably greater than 30 amino acid residues, more
preferably greater than 40 amino acid residues, particularly preferably greater
than 50 amino acid residues from the C-terminus of the protease component.

For the translocation component, one or more of the following positions is
preferred: 474-479, 483-495, 507-543, 557-567, 576-580, 618-631, 643-650,
669-677, 751-767, 823-834, 845-859. The above numbering preferably
acknowledges a starting position of 449 for the N-terminus of the translocation
domain component of the present invention, and an ending position of 871 for
the C-terminus of the translocation domain component.

In a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues, preferably greater than 25
amino acid residues, more preferably greater than 40 amino acid residues,
particularly preferably greater than 50 amino acid residues from the N-
terminus of the translocation component. Similarly, in a preferred
embodiment, the destructive cleavage site(s) are located at a position greater
than 10 amino acid residues, preferably greater than 25 amino acid residues,
more preferably greater than 40 amino acid residues, particularly preferably
greater than 50 amino acid residues from the C-terminus of the translocation

component.

In a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues, preferably greater than 25
amino acid residues, more preferably greater than 40 amino acid residues,
particularly preferably greater than 50 amino acid residues from the N-
terminus of the TM component. Similarly, in a preferred embodiment, the
destructive cleavage site(s) are located at a position greater than 10 amino
acid residues, preferably greater than 25 amino acid residues, more
preferably greater than 40 amino acid residues, particularly preferably greater
than 50 amino acid residues from the C-terminus of the TM component.
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The polypeptide of the present invention may include one or more (e.g. two,
three, four, five or more) destructive protease cleavage sites. Where more than
one destructive cleavage site is included, each cleavage site may be the same
or different. In this regard, use of more than one destructive cleavage site
provides improved off-site inactivation. Similarly, use of two or more different
destructive cleavage sites provides additional design flexibility.

The destructive cleavage site(s) may be engineered into any of the following
component(s) of the polypeptide: the non-cytotoxic protease component; the
translocation component; the Targeting Moiety; or the spacer peptide (if
present). In this regard, the destructive cleavage site(s) are chosen to ensure
minimal adverse effect on the potency of the polypeptide (for example by
having minimal effect on the targeting/ binding regions and/ or translocation
domain, and/ or on the non-cytotoxic protease domain) whilst ensuring that

the polypeptide is labile away from its target site/ target cell.

Preferred destructive cleavage sites (plus the corresponding second
proteases) are listed in the Table immediately below. The listed cleavage sites

are purely illustrative and are not intended to be limiting to the present

invention.

Second Destructive Tolerated recognition sequence variance

protease | cleavage site P4-P3-P2-P1-V-P1"-P2-P3

recognition
sequence
P4 P3 P2 [P1 | PT P2’ P
3!

Thrombin LVPRVYGS AFG,I |AFG |P R Not D | Not |--
LT,V LT, orE D or|-
or M V,W E

or A

Thrombin GRYG G R G

Factor Xa IEGRY AFG,|I |DorE |G R - - --
LT,V -
or M

ADAM17 PLAQAVYVRSSS

Human SKGRVYSLIGRV

airway

trypsin-like

protease

(HAT)
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N /A El astase (| eukocyte) MEAV VIYM RE .:. | HYV,

T, HY -- - Furin RXRKR R X Ror KR G anzyne |
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ACE — [ |[NotP [Not [N
(peptidyl- D or | /A
dipeptidase E
A)

Elastase MEAVVTY M, R E A |V, |[V,T,H |Y -
(leukocyte) H T -
Furin RXR/KRY R X R R
or
K
Granzyme IEPDYVY I E P D - — -
Caspase 1 FW)Y, |- H, | D Not - -
L AT P.E.D. -
QK or
R
Caspase 2 | DVADY D \% A D Not - -
P.E.D. -
QK or
R
Caspase 3 |DMQDY D M Q D Not — -
P.E.D. -
QK or
R
Caspase4 |LEVDY L E \% D Not - -
P.E.D. -
QK or
R
Caspase 5 LorW |E H D — — —
Caspase 6 \% E H D Not — —
orl P.E.D. -
QK or
R
Caspase7 | DEVDY D E \% D Not - -
P.E.D. -
QK or
R
Caspase 8 lorL E T D Not - -
P.E.D. -
QK or
R
Caspase 9 |LEHDY L E H D — — —
Caspase IEHD VY I E H D - — -
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Matrix metalloproteases (MMPs) are a preferred group of destructive
proteases in the context of the present invention. Within this group, ADAM17
(EC 3.4.24.86, also known as TACE), is preferred and cleaves a variety of
membrane-anchored, cell-surface proteins to "shed" the extracellular
domains. Additional, preferred MMPs include adamalysins, serralysins, and

astacins.

Another group of preferred destructive proteases is a mammalian blood
protease, such as Thrombin, Coagulation Factor Vlla, Coagulation Factor 1Xa,
Coagulation Factor Xa, Coagulation Factor Xla, Coagulation Factor Xlla,
Kallikrein, Protein C, and MBP-associated serine protease.

In one embodiment of the present invention, said destructive cleavage site
comprises a recognition sequence having at least 3 or 4, preferably 5 or 6, more
preferably 6 or 7, and particularly preferably at least 8 contiguous amino acid
residues. In this regard, the longer (in terms of contiguous amino acid residues)
the recognition sequence, the less likely non-specific cleavage of the destructive

site will occur via an unintended second protease.

It is preferred that the destructive cleavage site of the present invention is
introduced into the protease component and/ or the Targeting Moiety and/ or
into the translocation component and/ or into the spacer peptide. Of these four
components, the protease component is preferred. Accordingly, the
polypeptide may be rapidly inactivated by direct destruction of the non-

cytotoxic protease and/ or binding and/ or translocation components.

Polypeptide delivery

In use, the present invention employs a pharmaceutical composition, comprising
a polypeptide, together with at least one component selected from a
pharmaceutically acceptable carrier, excipient, adjuvant, propellant and/ or salt.
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The polypeptides of the present invention may be formulated for oral, parenteral,
continuous infusion, implant, inhalation or topical application. Compositions
suitable for injection may be in the form of solutions, suspensions or
emulsions, or dry powders which are dissolved or suspended in a suitable

vehicle prior to use.

Local delivery means may include an aerosol, or other spray (eg. a nebuliser). In
this regard, an aerosol formulation of a polypeptide enables delivery to the lungs
and/or other nasal and/or bronchial or airway passages.

The preferred route of administration is selected from: systemic (eg. iv),
laparoscopic and/ or localised injection (for example, transsphenoidal injection
directly into the tumour).

In the case of formulations for injection, it is optional to include a
pharmaceutically active substance to assist retention at or reduce removal of the
polypeptide from the site of administration. One example of such a
pharmaceutically active substance is a vasoconstrictor such as adrenaline.
Such a formulation confers the advantage of increasing the residence time of
polypeptide following administration and thus increasing and/or enhancing its
effect.

The dosage ranges for administration of the polypeptides of the present
invention are those to produce the desired therapeutic effect. It will be
appreciated that the dosage range required depends on the precise nature of
the polypeptide or composition, the route of administration, the nature of the
formulation, the age of the patient, the nature, extent or severity of the patient’s
condition, contraindications, if any, and the judgement of the attending
physician. Variations in these dosage levels can be adjusted using standard

empirical routines for optimisation.

Suitable daily dosages (per kg weight of patient) are in the range 0.0001-1
mg/kg, preferably 0.0001-0.5 mg/kg, more preferably 0.002-0.5 mg/kg, and
particularly preferably 0.004-0.5 mg/kg. The unit dosage can vary from less
that 1 microgram to 30mg, but typically will be in the region of 0.01 to 1 mg
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per dose, which may be administered daily or preferably less frequently, such

as weekly or six monthly.

A particularly preferred dosing regimen is based on 2.5 ng of polypeptide as
the 1X dose. In this regard, preferred dosages are in the range 1X-100X (i.e.
2.5-250 ng).

Fluid dosage forms are typically prepared utilising the polypeptide and a
pyrogen-free sterile vehicle. The polypeptide, depending on the vehicle and
concentration used, can be either dissolved or suspended in the vehicle. In
preparing solutions the polypeptide can be dissolved in the vehicle, the solution
being made isotonic if necessary by addition of sodium chloride and sterilised by
filtration through a sterile filter using aseptic techniques before filling into suitable
sterile vials or ampoules and sealing. Alternatively, if solution stability is
adequate, the solution in its sealed containers may be sterilised by autoclaving.
Advantageously additives such as buffering, solubilising, stabilising, preservative
or bactericidal, suspending or emulsifying agents and or local anaesthetic
agents may be dissolved in the vehicle.

Dry powders, which are dissolved or suspended in a suitable vehicle prior to
use, may be prepared by filling pre-sterilised ingredients into a sterile
container using aseptic techniqgue in a sterile area. Alternatively the
ingredients may be dissolved into suitable containers using aseptic technique
in a sterile area. The product is then freeze dried and the containers are

sealed aseptically.

Parenteral suspensions, suitable for intramuscular, subcutaneous or
intradermal injection, are prepared in substantially the same manner, except
that the sterile components are suspended in the sterile vehicle, instead of
being dissolved and sterilisation cannot be accomplished by filtration. The
components may be isolated in a sterile state or alternatively it may be
sterilised after isolation, e.g. by gamma irradiation.
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Advantageously, a suspending agent for example polyvinylpyrrolidone is
included in the composition/s to facilitate uniform distribution of the

components.

Definitions Section

Targeting Moiety (TM) means any chemical structure that functionally
interacts with a Binding Site to cause a physical association between the
polypeptide of the invention and the surface of a target cell (typically a
mammalian cell, especially a human cell). The term TM embraces any
molecule (ie. a naturally occurring molecule, or a chemically/physically
modified variant thereof) that is capable of binding to a Binding Site on the
target cell, which Binding Site is capable of internalisation (eg. endosome
formation) - also referred to as receptor-mediated endocytosis. The TM may
possess an endosomal membrane translocation function, in which case
separate TM and Translocation Domain components need not be present in
an agent of the present invention. Throughout the preceding description,
specific TMs have been described. Reference to said TMs is merely
exemplary, and the present invention embraces all variants and derivatives
thereof, which possess a basic binding (i.e. targeting) ability to a Binding Site
on the neuroendocrine tumour cell, wherein the Binding Site is capable of

internalisation.

The TM of the present invention binds (preferably specifically binds) to the
target cell in question. The term “specifically binds” preferably means that a
given TM binds to the target cell (e.g. to an SST receptor) with a binding
affinity (Ka) of 10° M™" or greater, preferably 10" M or greater, or 108 M or
greater, or 10°M " or greater. The TMs of the present invention (when in a free
form, namely when separate from any protease and/ or translocation
component), preferably demonstrate a binding affinity (ICsp) for the target
receptor in question (eg. an SST receptor) in the region of 0.05-18nM.

The TM of the present invention is preferably not wheat germ agglutinin
(WGA).

Reference to TM in the present specification embraces fragments and
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EHD--- --- -- _Caspase | EHD | EHD --- --- --
WD 2009/ 150469PCT/ GB2009/ 050665 10- Matri X
woredoalib@apy ot eases (MWPs) are a preferred groupP@f/GB2009/050665

i . i Oon : .

VRS MO IR SRR LI obI OB €6 R AT Yypoton
Byhway dfrexamps, d AE2Nt may hiaet et eabt 8096 chredarablyaat least 90%,

vari et menbr -anchored, cell-surface protejns o
oG BEPTRly RLERSEaR TouPaR THGRLATR TRt Fasial? O ot Bast 0%
arRindf £¢if &dqlbRee hofd AHAMREYefdiencs TV al the! 1Bfer BNshy TM

astacins. 10 Anot her group of preferred destructive
sguueneasesited inmtheapresentapplicadionpd btieas ¢arisnt maysinclude one

Thr.ombi n Coaﬁgujhati on.FactOJ Vil a Coa%tulﬁ%ti on Fact or
or| Jgre FIARAUGS 8h AFadt o #6198y dNat P RUEL eRiNa@gid). or a
sm@%ﬁﬂﬂé@lih?&agé:@%@,rbwvb? of Ebinbld, @hé terhf fhgmenE widflused in

MBP- assoc ed seri'ne protease.
relation to a TM, means a peptide having at least five, preferably at least ten,
more preferably at least twenty, and most preferably at least twenty five amino
acid residues of the reference TM. The term fragment also relates to the
above-mentioned variants. Thus, by way of example, a fragment of the
present invention may comprise a peptide sequence having at least 7, 10, 14,
17, 20, 25, 28, 29, or 30 amino acids, wherein the peptide sequence has at
least 80% sequence homology over a corresponding peptide sequence (of

contiguous) amino acids of the reference peptide.

By way of example, somatostatin (SST) and cortistatin (CST) have high
structural homology, and bind to all known SST receptors. Full-length SST has
the amino acid sequence:
MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLQKSLAAAAGKQELAKYF
LAELLSEPNQTENDALEPEDLSQAAEQDEMRLELQRSANSNPAMAPRERKA
GCKNFFWKTFTSC

Full-length CST has the amino acid sequence:
MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM
PLSPGLLLLLLSGATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWW
FEWTSQASAGPLIGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSS
CK

Reference to these TMs includes the following fragments (and corresponding
variants) thereof:
NFFWKTF;
(R or K)NFFWKTF,;
C(R or K)NFFWKTF;
(P or G)C(R or K)NFFWKTF,;
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151 n one enbodi ment of the present invention, said
destructive cl eavage site conprises a recognition

WG emuasae havi ng at Ieast 3 or 4, preferably 5POT/G82009/050665
nmore pref er adpyRTR g nd particularly preferably at
| east 8 contiguous am no acid residues. In this
regard, theNFHWETF(SorTl¢8s of contiguous am no acid

resi dues) t niti equence, the less likely
non- speci fi g‘%@%&%@% &% e destructive 20site wll

occur (| & R -ﬁ:ggqg 1econd protease. It is
preferred that th estructive cl eavage site of the

pr esenR omkgphit F\OIKTIRSiart)Sduced i nto the protease
conponent T ing Mdiety and/ or into
t he tr(g:gr ﬂ\ﬁ%'\gfﬁfﬂﬁpoc(a@%ﬁand/ or into the spacer
pept ICQRoﬁ)NF'FQNKTF(EIbrﬁ; conponents, the protease
component i's I{)F ef erred. Accordingly, the polypeptide

may iSERr%K)(N WHKAE(S @atléd; by direct destruction of
h d/ bi ndi d/
t he @WWKW?% ?Lﬁsgn or binding and/ or

trans ocatlon conpo ol ypepti de delivery 30In

(Ptmee)(l(ReorﬁKﬁ\WWNTrF\(SrdrlTC)n enmpl oys a pharnmaceuti cal
rgosn tion, I sing _a pol ypeptide, together with
(PaQ E%(ﬁoro’ﬁg\”:c% féﬁtorsTQSe@f ed froma

\ bi ent
(PR RS KR R8RS ol T v P e
2009/ 150469PCT/ (3B2009/ 050665 The pol ypepti des of the
esent nti on may be fornul at f ral ,. . .
Wb TG oS BoelP shatiencen. JTaR 2 (o Ghetefative it gvgn. 2 P
is ?frefe%d%'thé%@%é QAld BT ﬁﬂ”ﬁ%?éésoﬁfta FUblcAbYr&d fPthe case of

injection may be in the formof solutions, suspensions
arpSSdmiVsiWhsre an (R 9r owiterrativiiis lgivare afi Rsis| preteread in the

itable 5 { I
T oL SRR R B kR e Bhb Resh Br BT 3BT aynere
ar{ €5.oranNglsrhbB@s Is ghent BhSS e grefdrredninaBecsd®e of a CST TM,
formul ati on of a pol ypeptide enabl es delivery to the

wheregs 2ahdy preferre@in Weseaseid@meShridvichi al or  ai rway
passages. 10 The preferred route of adm nistration is
selected from systemc (eg. iv), |aparoscopic and/ or

Preferedd $ragmientsscbimpris¢ fairleastalmdreat leashdSphreim deid reS|dues
g%rectlon dlrectI){ into_the tunpur), 151n the case
pPretsrakly &t 198 1#9r & Fﬁaééﬂﬁ?ﬁn'nPtacidsre@Weénﬁﬂ‘d mere rPéﬁPfGEPé?W at
e
o2 EFRSeAhicRac (BEHLYS, BYAROCExRoR> Bieibrred sepuences
intlhdesi t e ofS@NBNﬂAdWIABHERKAGﬁR(M&FaWMTé:TcSCsuch a(SST 28);

' y active substance is a vasoconstri oo
A@ﬁw ine. Such a formulation confers thé§é?44)’
QBB QAS ARRDRMIPEORNIFWRTFSEtilence time of (CST-29);

20pol ypeptide foll owi ng adm ni strati on and thus
QERB%DH&WKKP%N%WW&SS@KeHect The dosagéCST-29);

QE%&EP@WRP&%@#WﬁSé@& pol'ypeptides of ther 5g.
DRMPCRNFFWKTFSSCK (CST-17); PCRNFFWKTFSSCK (CST-14): and
PCKNFFWKTFSSCK (CST-14).

The TM may comprise a longer amino acid sequence, for example, at least 30
or 35 amino acid residues, or at least 40 or 45 amino acid residues, so long as
the TM is able to bind to a neuroendocrine tumour cell, preferably to an SST or

to a CST receptor on a neuroendocrine tumour cell. In this regard, the TM is
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invention are those to produce the desired therapeutic
effect.It will be 25 appreciated that the dosage range
WO epailsEe depends on the precise nature of thePCT/GB2009/050665

pr@?réﬂﬁ R 'frg might 6?'ﬂPPI§h§th§STt&e%§??g®%h mc:ludlngt %telegate the

stralon the nature of t atron
caré stdwepael NI’FtFWKFFE rotanee of éha abdovesdefimack primanofantihe acid
atient's condition, contraindications, if any, and
SG?WS €gement of the attending physician. Variations
in these dosage | evels can be adjusted using standard
30enmpirical routines for optimsation. Suitable daily
Byja@a/ge’sft(rrjs@r e@mpé,gbHRH nwtidemto)‘ the erésent Heverdiogeinclude:

2 ! :

pr efer;ﬁi gbg%ﬁ%ﬂé}%ﬁl- a, 8’% Al t?\SVﬁN\‘fl%aQ@Fﬁ(LLQDmSR,

YARAE BYRRKYLE COBARIYLEDHYY Kkg. TheY IFTI‘({@%@G@&ﬁAﬁgkL@DIMS;
AIjKIMNS\%G/L@@‘LBﬂRKIJLCIDIMBRgr amto 30nmg, but typically

e s B A sR BabeshBereBRART: ch may e

YWWWQGQG%RWLL@DMS@Q@GEQNQERGQS frequently, such
Y A5 MEEKIRKVR B B AR KD DM 3R A%Awmémd\m@[gmmmbmm

VAL BRLAS BT ED, 2 S AT aSRRRER, S8R mysw

YADF TARYHKVLEQLSSRKLLIQDEVISR. 5- 250ADAFTASYRK\IL.GIb SAEELLADIMSR;
Ymr|msamvw@L§r Mo@tmfed U?Ad)A@*rKf«dMG@RbXRRMdc%SR;

en ee sterile vehicle
AR L AR GRSk S TR TAS AR LR SReN ComsR:
YmnFEyesmnvlneoLSArslstdesnr SUSPEDAIETASERKVNSQLSARKILIEDIMSR;

e pol )
YAldLSNPF/}%%{KEE@QF% 4 é_h@bﬁYlérfz‘ tﬁe zl?[ﬁﬂfl hS F%éflG'@ﬁSAgKLLQDMSR,
YA%E%YBW#GQE%%%@&%D'%%R addi ti oﬁA%'FE'&%YFEJﬁﬁ-éﬁ]L%R@é—QD'M?
YmndFmssmM\ALﬁ@dsMLfLobummi on t hAmlglnA@YrsR\ﬁ_NdLSARKLLt@mMSR;

bef or
VAP VIR ER LN PR OBIRR " Zath RN B kAR Fvsr
H\i’EfNEBD%\fR%A@L%RKHLQDlhWQ@ME@@é the solution in
H\VﬂﬁtﬂF'ﬁ@@\}F_@@Lﬁ@ﬂSRﬁW@IWﬁ)@@ (Sjtl-ﬁ/UAhF*T%%QRQVLAQLSARKLLQDILSR;
| v S a
e R Ao S BRI o7 i FrOMEEOSPHE AT srpeLapiim:
YAIBGRE RS YRKYARQLSAREGIIRR. or enul si fying agents and or
| ocal anaesthetic agents may be dissolved in the

vehi cle. 20Dry powders, which are dissol ved or
It ssspatidecoi vorfireuithatb beTMe birdse terthersdlectedetargety cole  For

repared by fillin re-sterilised ingredients into a
ewﬁl é Sdfé‘%{ealr%?éﬁ!’a ygr@s §6%'|f”ﬁ|8t ?é@éf aﬂtelrﬂah( %?éﬂ“éﬁﬂ@ In
wiltRatisde! © [;rb”i‘atll‘svf"édfeéé]'ﬁah\@rcﬁdéeﬁ@t?rogﬁéfo&’ﬁh 'tﬁ’rﬁ%h?’ec‘éll are

into suitable contaliners using aseptic technique in
exposed| © daleeledTiieg.pirdcied) iTH tlhethe‘ meegen oy |oéda|armkdelse of

ont ai s ,are 25seal ed. asep . Parenteral
iR iR Sioh A BT se Tl e BPPOBIAGE ' AgstRecifi
ar®d sbé&f@@ﬁfdﬁj rﬁeﬂd 56 s 88s s, %é’r”e@?%léﬂlmg“conﬂrmatlon that the
subst anti al he sane manner, except that the sterile

TNdrpds dattke atargeé weper@etonallyt e eseay |rrwwmiudeepne or more

i e . i di oI dadser'.'s Lon. cann
oIRGB agoriShe a7ty e 4Rl Eh e B A 188s o
TMsh@ihgd Exangples ef tH@tﬁie%f%@fenMérﬂfo@ﬂtbe/ﬁiuhdl ih HBYMehE.C.

sterilised after isolation, e.g. by ganma_irradiation.
(1990), Receptor-binding studies, a brief outline, pp. 303-311, In Receptor

biochemistry, A Practical Approach, Ed. E.C. Hulme, Oxford University Press.
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WO 2009/ 150469PCT/ GB2009/ 050665 Advant ageously, a
suspendi ng agent for exanple polyvinylpyrrolidone is
WO pwbuasigedd i n t he conposition/s to facilitate urdT/GBR09/050665
t [ f t i Qi |
In 0 et ng ey PIBRRGT RierchEC 10 PRMCTH 198, ssT
paghiate, GBI toephide] pr iGHBHapeptide,t dich eBnbrdceg piptidetanalogues

G55 B S SER0hEE L, BB 0SBk YEERAO S e
cdrFéé?)oﬁﬂrt‘g}f_réYeF@H@éW’l\@'Séi@'a‘nel %§%§§/ 'ldbll?dé‘é'yrf?tﬂeﬁ@tés)ldues

The term™TM enbraces any 10 ecul e a natural Iy
susticas:rit-higt rob-sephthyidaniacc Reicalil WS@IWQE@“aﬁﬁyhAig(Bu

T e 5 e
nephd&roliEng am@t@@@:t@;fcfr?} er:naqttl ﬂ@@t@ﬂzda@@%a@@@%oﬁﬁfuomathyt)
formation) - also referred to as receptor - medi at ed
Yféﬁ@@“@ytiti%l s NATHE MM nispypos Ses ¥, an egiefosdiat! st amey})
| t i 5
n BRI AAE ISR DAICL! RErpo AL 835FeA3 SSpagBbRorhsie

AmpFesent arminamstgémitorofaibhespreSential ﬁveﬁmatt@ﬂgciohexyiaianme
Throughout the precedi ng description, specific T
Alpiave OHEBRICHEEEI Bed: RSf sredaptdingaiMetes =i §- W@P‘ét”?“me

Gﬁ%a@rﬁﬁ%nedﬁg sl he present. wpyent !t&ﬁ/aﬁﬁ@r 3¢8%:Ald s.pr0mo-

variants an erivatives hereof 0SSess a
ingaspiecarhl gl g (ﬁ-tiamrctta;ggeegbmmg)”?ramtﬂ}g}try5tmtra-t:&pmj)hayz Gaba

Slte 2 t he roendocri ne tunour wherein th
- B B eosr il Eaan & B KB RPT at iR, SORRE. FRforen =
péﬁgﬁg&%,ggent i nvention binds (preferably spe(:| fically
binds) to the target cell in question. The term
"specifically binds" preferably neans that a 25 given
|\/|b| s.to target cell (e.0. to an SST.recept.ar)
BUER 4 B o Tt FPRT §E0 PErRaue A EobR GradeBr nmore
ddeeheralliyrahod M donficgpegti®s T, s108 M X7 perRELIGHRH
or 109 ML orgreater. The TMs of the present Invention

pEEkkIER. PAMEesFeBepiEian, oiap pemiess. s"é@%i’%atz@af eiohRgotides),

a Le

=B A8 a AL, AR P61 08 £ATRIDhepREIETERL 1
nr30peicepd@ion. n question (eg. an SST receptor) in the

region of 0.05-18nM The TM of the present invention

is preferably not wheat germ aggl utinin (WGA).

[

So?’rﬁrrgﬁ:]; géetgp a?aaig JN xkﬁach%@ﬁ%@& S PeLLACREI PBsant invention
ingias/ t60469RCTH macm/ GnEeo8eyaitisgnt sichedioning whivedations,

ain the ability t ind to the arg el .
WhEReTRORTTa) RSy Ao B &SRNGSy 1B DIR. el g Peptide
Ré%& 88% 3 p(‘i@f%r} abkotealn | gastt W0YosmEey p"’@?}ﬁftﬁﬁtay afk of

| east 95% and st preferably at |least 97 or at |east

SG9escminiino ﬁami@g?sétmeﬁrﬁdmmgww% Ehed riefrepent epamide
| at

sypbBSHrT ekl ofs 1 R P6RRRehe Sbalel Bba e 000

EE%S@EH@ an@fi@@l@ﬂs‘é@f angam o7 eei dije, mfz any Un!l@@«'tﬁ@éi 629;

d), a substituted |inkage
g BT s f SR e . TSR i 22 28at L HeS 470
u@’l SARANS g, 8eRbLAe havidgqak ég%as‘tjéz% e aﬁt‘ée“ elaPbys noo.
at €ast 't en, noreé referaiff at’ |l ea twenty, "and
LBostspisf ertﬁ@%,}?%&taﬁﬁeaﬂﬁm @emta@:%f I LESAnBRe4E) addi148,812;

UBETa0e8% o ¢he ABovS: maret Shedivar 1 a8 Fhde. LS 1575
UQE ;€. piodd ggnt Eﬁ%bﬁ@@{ﬁes%‘%@'ﬁ@‘ﬁeﬁ%onlo f G20

onprise 'a peptide sequéence havin I"east
U$s¥ S520%57 25N RV 1201 1, OWETKW@MT@ ﬁ@%wm@ SIDOEBE528 and
pepti de sequence has at |east 80% sequence honol ogy
over a correspondi ng pepti sequence (of
15conti guous) ami no acids of” the reference peptide. By
way of exanple, somatostatin (SST) and cortistatin
(CST) have h| gh structural horml ogy, and b| nd to aII

o ~N—— o s ' ~er~—r 1 "
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Ful I -1 ength CST has the am no acid sequence: 25
MYRHKNSVRL GLKYPPSSKEETQVPKTLI SALPGRKSSSRVGEKL QSAHKM
WEFLBPEEl4EY | L SGATATAAL PLEGGPTGRDSEHMQEAAG RKSSLETFGBYN/050665

@Wﬁce Wse Wl nc@%@ gl?RN?@@%@ﬁgssaf% FR

2.6Eagdnts (and correspondi ng variants) thereof:
NFFVWKTF; (R or K) NFFWKTF; C(R or K) NFFWKTF; 35 (P or
G C(R or K)NFFWKTF; WD 2009/ 150469PCT/ GB2009/ 050665

P@E&%@%h@o@v«ancs g%ﬁ@ﬁ&@ g!eogbasr rNEFMg F%Ségtp T«s}s}%} H-D-

@mi@wwimmi%sfﬁn mysééhrw or WWT?K]@[@}H“! (F.ys-Thr

AR s 8 o TR S
i -NEEW gﬁ %e@fph@@ysiﬁmé P of.- (G)sq’ﬁeﬂffy ). W%@ﬁ@ﬁ?@{e (3};3~

regard t he above sequences, where a (P

N@%? alH- @nfﬁé't‘har’é* vesDﬁ" rMb TrpilE; | é‘i igmﬁ“éw%aewﬂl?ﬁfméys The-
Pﬁ?i}nc@g @hﬁhe"@ﬁé%ﬁ o= %( f%! %rﬁﬁhé%ﬁ@%aé%ﬁ%m-

ere an( ernatlvels gi Vé

LyBATHR- PBeﬁ”ﬁ@ﬂ&HfZedema FfEecTags@ DfTa‘@ E@&Wﬁ%ﬁ&#@:}seaﬁza K-D-
s preferred_in th

P P raR s Ve S | Gr-uah ThaRrS T Her & Peane i Nt BRedY-
agﬁ;%ggﬁT%%%?W A0l 8aPh ShRIESshd- Tyl PeT LSS Okt Phe-
Thr-NHZ, H-D-Phe-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2, H-D-Phe-p-chioro-
Fhe-Tyr-D-Trp-Lys-Vab-Phe-Thr-NHZ,  H-D-Phe-Alg-Tyr-D-Trp-Lys-Val-Alg-[3-
B-Nal-NHZ;, H-D-G-Nal-Cys-Tyr-D-Trp-Lys-Thr-Cys-Thr-NH2,  H-D-Phe-Cys-
Phe-D-Trp-Lys-Thr-Oys-L-Nal-NH2,  H-D-Phe-Cys-Tyr-D-Trp-Lys-Thr-Cys-fi-
Nal-NH2Z;, H-D-0-Nal-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NHZ,; H-D-Phe-Cys-Tyr-
D-Trp-Lys-Thr-Pen-Thr-NHZ; H-D-Phe-Cys-Phe-D-Trp-Lys-Thr-Pen-Thr-NH2;
H-D-Phe-Oys-Tyr-D-Tro-Lys-The-Pen-Thr-OH;  H-D-Phe-Cys-Phe-D-Trp-Lys-
Thr-Pen-Thr-OH; H-Gly-Pen-Phe-D-Trp-Lys-Thr-Cys-Thr-OH; H-Phe-Pen-Tyr-
D-Trp-Lys-ThrCys-Thr-OH;  H-Phe-Pen-Fhe-D-Trp-Lys-The-Pen-Thr-OH;  H-
D-Phe-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-of,  H-D-Phe-Cys-Phe-D-Trp-Lys-Thr-
Cys-Thr-NH2Z;, H-D-Tro-Cys-Tyr-D-Tro-Lys-Val-Cys-Thr-NH2;,  H-D-Trp-Cys-
Fhe-D-Tro-Lys-Thre-Cys-The-NHEZ,  H-D-FPhe-Oys-Tyr-D-Trp-Lys-Val-Cys-Thr-
NHZ, H-D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Trp-NH2, H-D-Phe-Cys-Tyr-D-Trp-
Lys-Val-Oys-The-NHEZ,  Ac-D-Phe-Lys™- Tyr-D-Trp-Lys-Val-Asp™-Thr-NH2  {an
amide bridge formed between Lys™ and Asp®); Ac-hArg (&) 2-Gly-Cys-Phe-0-
Tro-Lys-Thr-Cys-Thr-MNH2, Ac-[harg (Bt 2-Gly-Oys-Fhe-D-Trp-Lys-Thr-Cys-
Thr-NHZ; Ac-U-hArg {(Bul-Gly-Cys-Phe-U-Trp-Lys-Thr-Cys-Thr-NHZ;  Ac-D-
harg (E1) 2-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NHZ; Ac-L-harg {Et} 2-Cys-Phe-
O-Trp-Lys-Thr-Cys-Thr-NH2; Ac-D-hArg (CHZ0F3) 2-Cys-Phe-D-Trp-Lys-Thr-
Cys-Thr-NHZ; Ac-D-harg (CH20RS) 2-Glyv-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-
NHZ; Ac-D-hacg (CH2OF3) 2-Gly-Cys-Phe-D-Trp-Lys-Thr-Cys-Phe-NH2Z;, Ac-
D-hArg (CH2CF3) 2-Gly-Cys-Phe-D-Trp-Lys-The-Cys-Thr-NHEL  Ac-L-hArg
{CH2-CF3) 2-Gly-Cys-Phe-D-Trp-Lys-Thr-Oys-The-NH2; Ao-Dharg (CH2CF3)
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Preferred fragnents conprise at least 7 or at |east 10
am no acid residues, preferably at |east 14 or at
wo e@stis#69 anmi no aci d resi dues, and nore pref erdl/GBai09/050665

2- b@«??:g S ﬁseqﬁ)e g%e A I%CT é?é*{ﬂ\*‘%ﬁﬁz By.owaQL exaseks; o.

pre
G@A@WPAWRERM@CKNEFW@stME%m 2By (CH3, hexyl)-Gly-

O CAPROUSARRIPCR F UK HEBS Ok 6810 2610912)-Gly-Cys-Phe-D-Tr-

P .
T RIS £ o Ty Ty
NBRNPERNFFRWNGTESSEIGIESTS-Ep: Dﬁmﬁmmh@%ﬂl%@?imvb

O g P G CaeT e e CF b Tk oS PRk R oy

CPL-PBB- MrﬁQy@crrﬁ mfsam}uas« omgtzuk\m;st A%QEQ!},/S“@;P@FGROEN&
aCId Iresi ues Mis able to

Plirli- dehbper | hﬁ@yﬁuﬁﬁdﬂ el Dareteldhiy b Zald- ?@ggz (&HECFQ)
2-@& ‘Q%% Sl ] 8! ?g)ee%’%ﬁ"h[?_p}??s ”ﬁ%ﬁ%ﬁd%rﬂ) oL YRR L8l d 1 narg

I'S regar

(@W@E@@Wm@w@a@mrm%wmwm Ac-agnent (K 2-D-
full -1ength SST or CST, hough I ncluding at | east the
N6 4ESeduiicEYS RIFEVRTR L0 DiieCHt- [0 Fabio PeC et Fidgn-4-Ch

iR 'a:ﬂpa%r:x ﬁ@% SAGLENS %Vﬁ&%ﬁgﬁ%{%yﬁ%méw&@m p-Lys-Vai-

exanp e pept des resent invent’ion
Cynthudgiz; Ymmgmmmwwmﬁz H-Brmo-Tyr-D-Tro-

L%%}é%%%@ﬁ kté% r- D -Trp-Lys-Val-Cys-p-Nal-NHZ;, H-D-

- YRR = TINSYIRISVE GOl SARKE L QDL MR H-D-Phe-Oys-Tyr-D-Tro-Lys-Abu-
ADAI FTNSYRKVL SARKL LCDI VBR;

CyADArHRTNSY RKV-GoP SARKISE DDHVERQOGESNGERGARARE: Nl HZ,  H-

?%%@}%R%RW%S AE{%{_%W%@ Ac-D-B-Nal-Cys-

pfABRAL T E ARV mARIL WJHZ H-D-i-Nal-Cys-Tyr-D-Trp-Lys-

YADAI FTASYNKVL SARKLL QDI MSR;
Val-Oys-p-Nal-NH2. H-D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-R-Nal-NH2,  H-D-,
Shal-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NHZ; H-D-p-Cl-Phe-Cys-Tyr-D-Trp-
Lys-Abu-Cys-Thr-NHZ, Ac-D-p-ChPhe-Cys-Tyr--Trp-Lys-Abu-Oys-Thr-NHZ;
H-D-Phe-Cys-p-Nal-D-Trp-Lys-Val-Cys-Thr-NHZ; H-D-Phe-Cys-Tyr-D-Trp-
Lys-Cys-Thr-NHZ; cyclo (Pro-Phe-D-Trp-N-Me-Lys-Thr-Phe};, cycle {(Pro-Phe-
D-Trp-N-Me-Lys-Thr-Phe);, oyclo {(Pro-Phe-D-Tro-Lys-Thr-N-Me-Phe};, cyclo
{(N-Me-ala-Tyr-D-Trp-Lys-Thr-Phe); ovolo (Pro-Tyr-D-Trp-Lys-Thr-Phe); ovdlo
{Pro-Phe-D-Trp-Lys-Thr-Phe); cyclo {(Pro-Phe-L-Trp-Lys-The-Phe}; cyclo {(Pro-
Phe-D-Trp (Fi-Lys-Thr-Phe); cyclo (Pro-Phe-Trp (F-Lys-Thr-Phe); cyolo (Pro-
Fhe-D-Trp-Lys-Ser-Fhe); cyclo (Pro-Phe-D-Trp-Lys-Thrp-Cl-Phe), cyeio (D-
Ala-N-Me-D-Phe-D-Thr-D-Lys-Trp-L-Phe);,  cyclo  (D-Ala-N-Me-D-Phe-D-Vai-
Lys-D-Trp-D-Phe);, coyclo {(-Alg-N-Me-D-Phe-D-The-Lys-D-Trp-D-Phe);, oyclo
{D-Abu-N-Me-D-Phe-D-Val-Lys-D-Trp-D- Ty, CYTio {Pro-Tye-D-Trp-{-4-
AchxAla-Thr-Phe), cyclo (Pro-Phe--Tro-t-4-AchxAla-Thr-Phe); cyclo (N-Me-
Ala-Tyr-D-Trp-Lys-Val-Phea} cyclo {(N-Me-Ala-Tyr-D-Trp-t-4-AchxAla-Thr-Phe},
eyoio {(Pro-Tyr-D-Trp-4-Amphe-Thr-Phe); oyclo (Pro-Phe-D-Trp-4-Amphe-Thr-
Phe), cyolo (N-Me-Ala-Tyr-D-Trp-4-Armphe-Thr-Phe}), cyclo {Asn-Fhe-Phe-D-
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YADAI FTASYKKVLGQLSAKKLLQDI MSR; 15
YADAI FTASYRNVLGQLSARKLLQDI MSR;
WO 20001 5EASYRKVL GQL SARKLL QDI MSR; PCT/GB2009/050665

Trﬁ%ﬁﬁ@gﬁgﬁ%gﬁ HE%: Rg%?vph&-F’he—DwTrp—LysnThr~Phe~Gaban

CYARA @ENBYRWPA@_IWWMQQOSW!Q {Asn-Phe-Phe-D-Trp-Lys-

vaggﬁl %%L'(A%@ARKA %{\AS he-Fhe-D-Tro-Lys-Thr-Phe-8&ghAla);

oy FADAR FASYKRVLGRS 6&&%@%@ Giul-OH; cycio (Phe-Phe-D-Trp-
YADAI ETASYRKVL GQL SAKKLLQDI VSR

L YEADAT- ??F%YR&VH%SNNKELW MBRThr-Phe-Giyy, cycls (Phe-Phe-D-Trp-

L@Agﬁl gg@g{@gf%L%j%ﬁg%E%-%E%Dﬁrpiysﬁhr~Phe~GEy}; cyclo {Asn-

PW@%@@%%R@L@-W%@@&@@R eyolo {Asn-Phe-Phe-D-Trp (NO2)-
YADAI FTNSYRKVLAQL SARKL L
LyRADAF PTRasyRalL AQLSARKE - m%w Trp (Bri-Lys-Thr-Phe-Gaba), cyclo

%@%g%ﬁ%ﬁ%ﬁﬁgbﬁmﬁ&@n Phe-Phe-D-Trp-Lys-

Ll,zmh& Phe-D-Tro-Lys-Thr-Phe-Th-
H\/DAI FTSSYRKVLAQSARKL LQDL LSR;
PIavVeRS ERTS PRI @;g%ﬁ@@ﬁ’?‘p_%ﬁhe -D-Trp-Lys-Thr-Phe-Thr-Pro-Cys)-

OU oAb 1 B vRRUPAS AT (0 TS 85 48 L RIS Lop o) OF

cveanfBrm- t‘mmaﬂfm Bhads-Trp-iiyhe isdtiest BuiargetyeeDH, cydlo

R L e Pl RS G, e AP R E bdarsr Thr-Phe-

DHFR- @%%Q% atdy\é% 0{ Prés- PEETWWO%F)UL S UADPRa 08l CRLR), cyelo
exposed d (eg. tritiated) TMin the presénc

{Aaf- %ﬂﬁ-@%@é@sﬁ“rpfhwo {ta} “éfbrePhed%HM(CW)sadhOan oyoio {Lys-Phe-

P LSEE T TS A hay D6 Chss bodaa ¥ oy Partiom ng e

G@@@f | E0BLI Ut rale- ph@{im ;@Lg@la”hwwtéﬂ@ab@; ged-gelbhe-Phe-D-
tlonall¥ the assay may include one or nore bindin
8,

Tegrl g O 8118, Cgnt Hidh 1 daSalyhaddpet Ur TRy scBaphhedoys-NHZ, H-
R e e S e

PiReCgptidrizbi ndi ng studies, a brief outline,

303-311, In Receptor biochem stry, A Practi caI
Approach, Ed. E.G Hulnme, Oxford University Press.

150469 I -
T L S
expeptiedey HeSHaijpefs d:!dﬂi aowy @H@Hwemi&ie;ynétas)b emﬁrm@é&é Phe-

eEflide snaloghes,hgreol 5o, Long 28 P palonke Th.c,

set TGk e RgBrpldV 0‘5@%%'1?&qe$srﬁﬁé/rw ?hﬂ%a@%@éiﬂ@&é§w;th a
resi dues 5 such as: - | al ani ne? RFa

SURSRILEE Poler sz e bﬁ,&rs@(&gagﬂ ‘E@r exampie by following the Crotoeot

%'%33’315%\“@?%%5?%%%@??@%%%Q?&?ﬁ?ﬁ@%ﬁfg(ﬁzm) 2 =

N, N -guanidino-bis-(2,2 trlfluoroethyl)
honoar gi ni ne; hArg( CH3,
F’iﬁ?‘eig@éﬁﬁ@mﬁb%(&fé%’tﬁ?r anﬁ@ﬁgﬁﬁ;iﬁ%@?ﬁ)dﬂé} AT ARg-CLipst-Rp- Byr-D-

TN BN BL Y SHRG LY S (PD) pRe Nerhs HCPYLBYEHNS « vt Phe-Thr-
MHZ, H-D-"Mabp-chioro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2, H-D-Phe-Phe-
Fhe-D-Tro-Lys-Thre-Phe-Thr-NH2,  H-D-Phe-Phe-Tyr-D-Trp-Lys-Val-Phe-Thy-
NHZ; H-D-Phe-p-chioro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NHZ; and H-D-Phe-
Ala-Tyr-D-Trp-Lys-Val-Ala-D-bata-Nal-NH2.
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10 AnPhe = arni nonet hyl phenyl al ani ne; AChxAl a =

am nocycl onexyl al ani ne; Abu .-- a-am nobutyric acid,
wapmoaseded hi aprol i ne; MeLeu = N-net hyl | euci ne; P@MGB2009/050665

ornithine; Ne norleucine; Nva = norvaline; Trp(Br) =

5- bronot rypt ophan; Trp(F) = 5-fluoro4ryptophan;

s‘fe ma(rlkmja shdbninal moidimgpeophanpsGdbavstivg, am;’mhaupiyﬁmmdrcxy

J-rner t ropi nyl, Ac, =acetyl; an
NG st Db B GRYTBI ettt b 20T v pRrhIPEGine

d@ﬂéks@’@%@ar@%@%i&cﬁ%ﬂ qg%ggm%é;%@r@gd% A E‘\W&Irrl?mus amino

reference to specific peptid
agye ptscd ¥ OSEHRH 56e pH03@8 22 b owrib 5iGd, Zﬁfﬁbﬁﬁﬁes, ghr elin

pepti des, GhRH (aka LHRH pepti des), 20and urotensin
peptides, though the same principle applies to all TMs

thérf@(aﬁrﬁ;ﬂég%ﬂ’ S9WVERkhlbgles Hraraipsh@sad 3ad TIMRBthe present
whi ch can be used to practice the present invention

inventjandeclusie: ther llawing: iliGredera Cﬁ/ﬁo&@ tdseriybediilays]-Thr-

h
NHAE I eGP 8P R E P V2 oD MR PP sl o
NR@SE@&@#!T@ Lik-VE0G2s-THorvE h, N-MetDd&he- é‘&rﬂé[@@tTyr-D-Trp-
formati ons of Somatostatin Anal 0

Ly Pl TORONERs 1y O By et oo - Baraae- Grpusi ThNH2

A%@Ef%fé%@%ﬁ&%%@éw%%@%ﬁ%ﬁ%ﬁ?ﬁ%e (Cys-Tyr-

DJ%9; 535V & 7Tys]|\bbl;Nid2; 620-NbalsdydaCy28TAr-F4p-§S-; Vi8S ys]-Nal-
N2y’ BB erciolCye DT rLys /i Cys1 Thi:ort et P Siciofcys-
Nal-D-Trp-Lys-Val-Cys]-Thr-NH2;  D-Nal-cyclo{Cys-Tyr-D-Nal-Lys-Val-Cysi-
Nal-MHZ; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-D-Cys]-Nal-NH2; -Trp-
cyeio[Cys-Tyr-D-Trp-Lys-Val-Cys]-Nal-NH2;  D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-
Val-Cys]-D-Nal-NH2; MNal-cyclolCys-Tyr-D-Trp-Lys-Val-Cys]-D-Nal-NHZ;
{ACO-OHZY3-C-NH-OO-(CHZ12-CO-D-Nal-cyaio(Cys-Tyr-D-Trp-Lys-Val-

CysiThr-NH2; [3-0-(2,5,6-riacety! ascorbic)acetyl-D-Nal-cyclo[Cys-Tyr-D-Trp-
Lys-Val-Cys]-Thr-NH2; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH2;
Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH2; 3-O-{ascorbick-butryri-D-MNai-
cycio]Cys-Tyr-D-Trp-Lys-Val-Cysl-Thr-NH2;  3-O-{ascorbic acid)Ac-D-Nal-
cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NHZ; D-Bpa-cyclo[Cys-Tyr-D-Trp-Lys-
Val-Cys]-Nal-NH2; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Bpa-NH2; Tris-
Suc-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH2; B-Dpa-cycia{Cys-Tye-
D-Trp-Lys-Val-Cysl-Nai-NHZ;  D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Dpa-
NH2; Ac-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH2; cy¢lo-{Cys-Tyr-D-
Tro-Lys-Val-Cysl-Thr-NHZ; NmeCpa-cyclo {DCys-3-Pal-UTrp-Lys-Thr-Cys)-2-
Nai-NMHZ; Cpa-cyclo(NMeDCys-3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NHMe; Cpa-
cyclo {DOys-Mie3-Pal-Utrp-Lys-Thr-Cys}-2-Nal-NH2; Cpa-cyclo(DCys-3-Pal-
NMeDTrp-Lys-Thr-Cys)-2-Nal-NH2; Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-
Thr-Cys)-2-Nal-NH2;  Cpa-cyclo(DCys-3-Pal-DTrp-Lys-NMeThr-Cys)-2-Nal-
NH2; Cpa-cyclo {3Oys-3-Pal-Dirp-Lys-Thr-NMeCysi-2-Nal-NHZ; Cpa-cyclo
{DCys-3-Pal-Dirp-Lys-Thr-Cys)-NmeZ-Nal-NHZ; Cpa-cyclo(NMeDCys-3-Pal-
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US4, 316, 890; US4, 310, 518; US4, 291, 022; US4, 238, 481,
US4, 235, 886; US4, 211, 693; US4, 190, 648; US4, 146, 612;
wBAIBeY 82; US5, 506, 339; US4, 261, 885; US4, 28PCTIEB2009/050665

O 9 45 BB 20 A0 ERURNBI -l
THADOYE -BI£0-MN NN I d-80d 6(DUYS 3 0-8029-NMdLys-Thr-Cys)-2-Nal-NH2;
Tfm-cyclo {B3Cys-3-Pal-DTrp-NMelys-Thr-Cys)-2-Nal-NHZ; Cpa-cyclo(DCys-
3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH2; Nal-cyclo {DCys-3-Pal-Dirp-
MiMebys-Thr-Oys)-DTrp-NH2;  3-Pal-cyclo  (DCys-3-Pal-DTrp-NMeLys-Thr-
Cys)-DTrp-NH2; NmeCpa-cyclo {DCys-3-Pai-Dirp-Lys-Thr-Oys-2-Nal-NH2;
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH2;  Cpa-cyclo(DCys-
3-Pal-NMeDTrp-NMeLys-Thr-Cys)-2-Nal-NH2; Cpa-cyclo {DCys-Tyr-Brp-
MiMeabys-Thr-Cys}-2-Mal-NHZ; Cpa-cyclo(DCys-3-Pal-DTrp-NMelLys-Thr-Cys)-
DTrp-NH2; Nal-cyclo (DCys-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH2; or 3-Pal-
cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH2; NmeCpa-cyclo (DCys-
3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NH2;  Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-
Thr-Cys)-2-Nal-NH2; Cpa-cyclo {30ys-3-Pai-NMebDTrp-Nielys-Thr-Cysi-2-
Mai-NH2; Cpa-cyclo {DOvs-Tyr-DTrp-NMelbys-The-Cys)-2-Nal-NHZ; or Cpa-
cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH2; Cpa-cyclo (DCys-3-Pal-
DTrp-NMeLys-Thr-Cys)-2-Nal-NH2;  Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-
Cys)-2-Nal-NH2;  methylpropionic  acid-Tyr-D-Trp-  ys-Val-Cys-Thr-NHp;
methylpropionic acid-Tyr-D-Trp- ys-Val-Cys-Phe-NH»; methylpropionic acid-
Tyr-D-Trp-Lys-Val-Cys-p-Cl-Phe-NH2; methylpropionic acid-Tyr-D-Trp-Lys-
Val-Cys-B-Nal-NH2;  D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2;  D-Phe-
Phe-Tyr-D-Trp-Lys-val-Phe-Thr-NH2; D-Phe-p-chloro-Phe-Tyr-D-Trp-Lys-Val-
Phe-Thr-NHy; or D-Phe-Ala-Tyr-D-Trp-Lys-Val-Ala-B-D-Nal-NHz2; Ha2-c[Cys-
Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NH2, H2-c[D-Cys-Phe-Phe-D-Trp-Lys-Thr-
Phe-Cys]-NHz, Ho-c[Cys-Phe-Trp-D-Trp-Lys-Ser-Phe-Cys]-NH,,  Ha-c[Cys-
Phe-Phe-D-Trp-Lys-Ser-Phe-Cys]-NHa, or Ho-c[Cys-Phe-Tyr(l)-D-Trp-Lys-Thr-
Phe-Cys]-NH2, Ha-c[Cys-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NHz, Ha-c[D-Cys-
Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NH2, H2-c[Cys-Phe-His-D-Trp-Lys-Thr-Phe-
Cys]-NH2,  Hao-c[D-Cys-Phe-His-D-Trp-Lys-Thr-Phe-Cys]-NHz,  Ho-¢c[D-Cys-
Phe-Phe-D-Trp-Lys-Ser-Phe-Cys]-NHz,  Ho-c[D-Cys-Phe-Trp-D-Trp-Lys-Ser-
Phe-Cys]-NH2, Ha-c[Cys-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NHz, Ha-c[D-Cys-
Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH2, Ha-c[D-Cys-Phe-Tyr(l)-D-Trp-Lys-Thr-
Phe-Cys]-NHz, Ha-c[Cys-Phe-Tyr(1)-D-Trp-Lys-Ser-Phe-Cys]-NH2, or Ha-c[D-
Cys-Phe-Tyr(1)-D-Trp-Lys-Ser-Phe-Cys]-NHo, Ho-c[D-Cys-Asn-Phe-Phe-D-
Trp-Lys-Thr-Phe-Cys]-NH2,  Ho-c[Cys-Asn-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-
NH2, Ha-c [D-Cys-Asn-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NH2, Ha-¢ [Cys-Asn-
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woe@baswer anal ogues i ncl ude: PCT/GB2009/050665

. - | - .
PR RSP TACS In e s oy Sstionpe Ho-DTro Ly
Thi-Rlys-GRist-NPhe Hp- [ rQys-fisn-Fire-PReD-Tys-LiiSer-Phe-Cys]-NH,, Ho-
C[Sh& > PhSDhL%Ehgég rfmiy%é-grkﬁgé]%yqﬁlmm Ho- [&g-_Azrﬁ?lf’he-Trp-

L Tro-Lvs-Ser-Phe-
Dﬁr%@/_sﬁg Eﬁéé c& mﬂﬁ:@ﬂ%ﬂ@ - K¥$-PhbERrp-D-Trp-Lys-Ser-Phe
Cy$ E)toPHe-cHysEAST-PheyHis IrTrpblys-S8rsRPiNHZys]-NHz, Hz-¢ [D-Cys-

A BTBHAS NG Biras et R ST iz pndCpsre Tyr()-D-Tro-

Ly fb{rSPﬁ’é@yE\ng(rliQ) P@é -& 11|®r 8- Afsm PR@ ﬂ)&EP)EZ%TLB;s -Thr-Phe-Cys]-

NHQ O-lp ﬁdgysm Phe- TW@%D?PpLSLSySGWBhe%]'NHz I‘hﬂ-ﬁc [D ‘Cys-Asn-
PG By BIB R SRR, oo Rt PR B T Eys hr-

Plré-ByBhetH: cM@EJ@Phe TEyrc}af}Tr @E)L(Slgze Ez:amPh@ m} Nt:la Thr-NH2;
D- Phe- Al a- Tyr Al a-D- 15
Nl BRI Oy T L5 B8 Y el BB iNainpr-cycio(Cys-D-Trp-

B U R Py RGBT s

NH2 D{Rs-Nah-c@yis - PheyBD-LIpe-Lys-{TFAhvs e Tidai-NHZ;, Nai-Tyr-cycio{D-

o B ERe At il ﬂﬁlﬂ@gg P oy - D Trp-Lys-D-Cys)-

T ]
vﬁi@&ﬁﬂﬁzggaﬁg %{%(@_ %L;ﬁ_ﬁ Afis Tﬁ?‘%?ﬁ?%f gz_alt NHZ; oycio(D

Pire-GvyroPdniiPRasED Tirp-LypsoTHrARy-d hthr £ -Pal-cyclo{D-Cys-D-Trp-

LR aRh B e oo v e

MNHDP- PhezgysoPh E@(‘ﬁm’swsﬁﬁfﬂys@@ WA@@;LN@E MHZ; (G(z))aeg-
H- D- Phe- sThr sTr NH2
cwwbsggtwyya B @isf@l»& gi\v&ﬁ\if@s Pat-cxglp(D-Cys-D-Trp-Lys-D-

It B RRIO, S PRI RG o D cypy e e v

CﬂJbJDaPcheeI@{/B-CT}wLDD:rﬂSFLWshDs(i/yéPlSM@rIENHQNHZJ;,a Fal-cyolo{D-Cys-
a S

D- Phe r-D-Tr S
D AGPBYPHRCA NB- A Ly R RGO (R dors)

PR e R TSR TR R RS R e

o(2-Gy§-DeY sp-Bye-DBCYs pT hyy BUSFNHLY s Pho-Ailec  AD-DysADg rp-Lys-D-
Clit NG %, o e T T e N2 Cpa-

( D T T Tro-Lvs-
PP?@-C@JE%SQD EEQ%% @@%Rg%éhg r[}% #EE%S@F%F C hr - III-IEE ;Lys
Dﬁ,ysmNWg Rlp}lﬂ@@) (Cys-D-Trp-Lys-Cys)-Gaba-NH2; or Pro-Phe-c(D-

T L S

PHsl Qo(fCk2GH3) Tri-Lys- Cvs SApu-The-NHZ: Ac-D-Phe-Tyr-cyciol -
Wy?éy%s Phe- DTr_él y ) %S Thr- NHEt :  Ac- L- thcqy (
O %ﬁz EERys-2ve- r#ﬁ%% hfﬁ bk @ydwlf@y@ =FrRrbwe P Cys)-Val-

& %935‘32?‘E%ﬁﬁ%@%ﬁ%%ﬁ%ﬁéﬁiﬁ’?%ﬂ#}?ﬁ%ﬂ&@06%p%

cybey D-0fe-@-TOHRERS)-CFs) Qay»f@ﬁ‘é%ﬁ’heN%Tyrpeycy@(D -Cys-D-Trp-Lys-
Thr S Thr- NHEL ; H? .
Mﬁbﬁ“ﬁ §2Ph@5§DTT? Easft?_?sﬂ@%?xsc?g MR N Y e i - N

Néah%%{%)aég %% %T@‘Ey@ﬁ@%‘)@ Fﬁ%%% @%@ %Cyﬁ_ﬁ - Cgs -

TriHEts-DACYD-ARe-Ya(-BHe;  Opa-Pal-oyc D-Cys-D-Trp-Lys-D-Oys}-Abg-
2-d y- Cys-Phe-D Trp-Lys- Thr - Cys- Phe- NH2;
Propi onyi D-hArg (Et) 2-@ y-zﬁys- Phe- D- Tr p- Lys
(i Pr)-Thr-Cys- Thr - NH2;
Ac- D- R-Nal - @ yCys- Phe-D Tr p-Lys-Thr-Cys-d y-hArg (Et)
2N H2; Ac-D-Lys

~l e~ = " —— ~ —— Al SN A -~ 1. A
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Val - Cys- p- Nal - NH2;
H D- Phe- Cys- Tyr-D- Trp- Lys- Val - Cys-R-Nal - NH2; HD-, 20
wb0al150@9s- Tyr - D- Tr p- Lys- Abu- Cys-Th r-N H 2 " PCT/GB2009/050665

L R S BRI St AT Crees
cyialddbRGes-Or S rp L D-Oy3)- A5t—3NaIW—H2;q&—Cﬂa”-eNHECCys-D-'I"rp-Lys-D-
Crars Rl Py B A e oS bo-aint2; Cpa-
c;lc%(ﬁr di’g@@ T@L% WCSF¥)SA§BJN£JPG-X2 Cy@;s)a Pal-cyclo(D-Cys-D-Trp-

Pr'o- Phe- D- Phe); cycl
L}(SP\D%)‘S%&AWNabNﬁ% [Cyrs- Fhk- Q%@{)D C@fyd]?{j" rp Lys D-Oys)-Sar-Nal-

i(igr 8l pareyd @([B‘,gsﬁ‘rrgﬂ% %} Ric-Nal-NH2; Cpa-Pai-cycio(D-

e ]
C%?)[pTr*?J?&T 3 4: ;Li;ﬁéggg«lzegl?zg%o glhcébegr ?ragfg fbﬁy@ - Tr Lys W
Lwcﬁ’r@ It\iakwﬁe ( aegycw@( &1y SHP)P- La/p s)- (A)aeg NH2 Cpa-

{ E%%ﬁh%g §WM§ ﬁqéy% Ly ﬂ%@'\‘kﬂé})he)cp%)ﬁ’g -cyclo(D-Cys-D-

Tr(ozty@ b- q;yg\ym@rﬂﬂhe DDMad:yclcﬂﬂlayle TrmLpsm:e)/s) Nyacl\mz Pro-

D-Thr-Lys-D- Phe) clo
PAHEIa VD TP - B - wsulcbzn Erwgyclec;\frews-mfrrp~Lys-
DT .
C‘%{‘%&%igﬁé% T: I04P€> 4 mghg s; DgTY'rg)l §s-D-Cys)-Nle-NH2;

(G)BEWWVWI(D@WDTMSL%D (P}’ﬂ?)ThFCE'Zi CLB‘%QNHE: or (C)aeg-

él?&y%?oﬁ@‘ 8@-—)@: Brp&%@?gﬁhr&@% @.Iy @pg%?{z;c yE@ai%ycio(D@y&

; h _D-Tro-Lvs- -Nal-
TﬁrﬁﬁQrﬁﬂ_%L?_J r)n\:aD{fprfﬂpfAer ﬁgﬁg@@(p ¥9ILy‘PC[|) Trp-Lys-Cys)-Nal

NHZ\S n=-PHe- Wcé@(ﬁvs MQ@”@Q/%‘SMEBQ%W@QOW@H@@GBM cyclo(D-

Ol VEERLR HECIRERET N L Aot N R sroRRgys Ty

LysAS s PRaHRHD: poLy siEhpHBire)c DQCys-Phe {4-C-Bzl-D-Trp-Lys-
)%Asg )Eﬁe Phe-D- Tr p- Lys- Thr - gﬁhe&NH '” cl oQ /

Crs&swrﬁﬁﬁﬁprfépaacwlp@mlﬁal Prigpaeys: C%\v@) hr&%& Efyr H2; D-4-

N{)éﬁlghgﬁgc@(ﬁrc& TrfééﬁLr_‘%ﬁQ pc’ﬁ?gs)% fﬁrgrc;ﬂlNQ‘z" ¢yl 8.4-NO2-Phe-

cycl(B-Chs-Pat-D-Prg-k ps-Dys)- H’he(B@I)WHZpyiblbeoz Fhe-cycle  (D-Cys-
(Phe- Phe- D- Tr pL Thr - Phe- Gaba) ;
PalAdrr Pfﬂé’#ﬁ%&@%ﬂ%ﬁ%ﬁh@ﬁﬁhe & é)NQQy%h%Cin(D Cys-Tyr-D-

AT e iar e

THrBz-PhePlie- TRREBR)CKEPSC FhFaREeT Gabgd- Cye}#&hn[Bzi) Tyr-NH2;
Asn- Phe- Phe: D-Ttp- Th

PRSI HECERE D TS ety TRREAS T M) Cadyocys-Pal-

D(Tﬁﬂwsy@ys‘)srhrmﬂ) RRENPIZET Bz LBy cIbiTRCTBIFA D-FysLySidys)-

TNFBW NK2; As (T e Prec{D-Typ-faid-Trho-Lphd-Thys-BhoBeyis)yr-NH2;

(e Yo GsRa- R YA YD LR LN MR- TdS)R58 Y BR0O

Cys P}APDOTrp Lys C%/s) Thr{Bzi}-Tyr-NH2; (T)aeﬁ cyclo(D- C{s -4-Pal-D-Trp-
Phe- D Trp-Lys Phe- Thr - S) -

LWFCY%){EW&B@I)’H_MW DtIApg1oys rCWEyIPHeTr@alb@;Cyéb higBzl)-

T R T T LI UL (Moo

cy(c@ﬁ)x@tﬂze{ﬂagﬁ%;ﬁrp IJWSC&SQG'DhrmEzﬁgﬁ"@MGﬂ;H%Z ( @%9936381&) -Cys-
r e-
PR e R B By T Pho b S L e D-Tro-Lys-

W %ﬁg%ﬁ J@%ﬁr\igm‘[ﬁ ﬁ?‘aegrtg @Qmmf -D-Trp-Lys-Cys-ASe-

Tyﬁm};ﬁg Ph €l Rlkeg-dycity p-Lys+8e - Phet @y &vbH2buHyra®H2;,  D-Cpa-
Cys- Phe-Tyr-D- Tr p- Lys- Thr - Phe- Cys- NH2; H Cys- Phe- Tyr
(1')-D Trp-Lys-Thr Phe- Cys- N Met hods for synthesi zi ng
anal ogues are well docunented, as illustrated, for
exanpl e, by the patents cited above. For exanpl e,
synt hesi s of H D Phe-Phe- 25
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One or nore chemcal noieties, eg. a sugar derivative,
nmono or poly-hydroxy (C2-12) al kyl, nono or
W@ o00gAkey oxy (C2 12) acyl groups, or a p| per az¢TieB2009/0506635

ROl Do I s RIS BTN 5, S8 lea- Sy o0 ys-
PEADI20298; D-dhd) U%q,mpwemngur tl@p@xﬁﬁﬁly&sﬁ’aﬁi)%ﬁi{ys{%
caNaLOBURS, LN, A 28, “@%rb%ph@ TS BRE, BTRe @I Tyr-NH2:
RO TR OO T QAT O e
DOrpHeysely-«Tys) Oy Bph-Tyo-NHZ; (T)aeg-c(D-Cys-Pal-D-Trp-Orn-D-

CROTRFBERF Y (3eegttb oy P BiTroh LysyR Gy The Ry Tvr-

Nﬂz, D('IF)B@gQ:Yll @ér ﬂSyT %_lﬁ_?i Dtozzs)zglk B%{nsferE‘@HE Hzﬂjbagc(D-

O PRE DL enpe, S a-CyB) s L Vi N (TDeRG- pchys-Pal-D-
T L H

TR B C@y%?%ﬁﬁ Py e o P p- Tl y-D-

C@THKBZDMD-ITM’W (I%ég}c(D-DyEFI@aILDSHNéLyb WS-) Tﬂhr I’(BN)H -

NERAAT) pr o (Br6y LB HL vy S Pan el TYRMH2: NC)ped-o(D-

ciﬁ Eheqy q‘erIL%SD %ys)ﬁj Eg) trggsy‘aﬁr‘i % c(m%\lP'F,e T£9L'§s D-

CMI-TMBtI):—[F@ySH—T@r DIWInﬁc(.D@WaH’h@B]FFpDLWD—NW) Thr{Bzi)-Tyr-

cO CH2 N

NEES o ORI A6 Bnerh TPy St e T aRE Vit 0(Br Eys-
1 ) .

LA QSEE PBI D RHE (1o PO Oy D T LoD
LYy srBy- Dr gL Ly s- (\T&)Beg@y’ér}:‘éﬁﬂbﬁsmﬁ" rp-Lys-D-CysiTyr(Bzl)-Thr-

P e-Lyclo S S - Tp- N, FH2;

e B Ot e [ PN EPES ol BB AT ot §Digg O-

THp @y;sty@m 4N MR8 0 (rag FQé@JMH?:lCI d—lda%y@o(@-bys Tcd-Trp-

sTE/r D- Tr p- Lys- Val - D- Bpa-cycl o
Lx{scé}gswqa HR; pré"*E}?@E %Eo{l\?afw &7 Dr\i&nlwaz@yw Nai NHZ2; Ac-D-
I
PR RGP ORI IR SRR BER RS e-firo-
TrI;J 12)!3 C%mahﬁm af- QM&HCWYC@W% EySE)V&i;}@éSCyB?NﬁNHH2 Nai-
cl onés Tyr-D-Tr Val - C,}/ [F
CYRAD R 105 B STy DTNy D VRl XS ST O T Too-Lys-
N |

P Bl PR e LS R P B R P
cw@ﬁ&%&gisﬁ@NﬂbD@Bys&C@ab PaTRB4A, yAc 1DM—I‘@2)P®—N&1IG(IEIHWS Tyr-
DRI E NG 2P PY e DA P o M i 1rp-
Lysnﬁys) Tyr NHZ;, D-4-NO2-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-
Tyr-NH2; Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2; D-4-NO2-
Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-NH2;  3-4-NOZ-Phe-cycio(D-
Cys-Pal-D-Trp-Lys-D-Cys)-Thr (Bzl)-Tyr-NH2; D-4-NO2-Phe-cyclo(D-Cys-Tyr-
D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2; 4-NO2-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-
Cys)-Thr(Bzl)-Tyr-NH2; -Mai-cycio(D-Cys-Pal-D-Trp-Lys-Cys)-Thr {Bzi-Tyr-
MiHZ;  Pro-cyclot3-Cys-Pal-D-Trp-Lys-Cys}-Thr{Bzh-Tyr-NH2;  Cpa-cyclo(D-
Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Nal-NH2;  Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-
Lys-Cys)-Thr-Tyr-NH2; (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-
NH2; (C)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr{Ezi}-Tyr-MH2; Aic-cyclo(D-

43
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N MeDTrp-Lys-Th r-Cys)-2-Nal -N H 2
; Cpa-cycl o(DCys-3-Pal -DTrp-N MeLys- Th r-Cys)-2- Nal
wo bobl14pCpa- cycl o( DCys- 3- Pal - DTr p- Lys- N MeThPCT/GB2009/050665

) Nal.< : cl N

Clss DRy eys THRBR) SR Ciones o RYBo sys Sy T

LWW%T@BE&I‘%&FH% L)};sl- THA()ESg- bY@ NGy s \k2:D-Trp-Lys-Cys)-
- CYC - 3-Pal - ‘

ThRs L SoasoheT ChESEOBhey P ALy bR By 8y Th B Ty

o Me; a8 |®D-Cys-Pal-D-Trp-Lys-Cys)-Thr{Bzi-Tyr-NH2:  (G)agg-
(D@s(-%Pg%%DTr%S- Nl{:l/leLysr thSC,yg)S)- 2-r|{lal -)Nlélé; (Glaeg

VOA e ps-S1D0y Erotiys-OTep T N (L& THHE - (5)8gTy bl DICys-4-Pal-

DTS5 TR TMEIZ: (TR YRR SipelyrD-Tro-Lys-Cys)-

THPa-{BYSI 0 PEYS3- F(Elf)aledigydgoqb-g%@%mﬂp-%tygﬁﬁr(szlTyr-
; s- 3- r

2,‘Na|-cycIoC(D@/, al - p-
NINRE LiI9ag8ncy Opsy-byETt INgae-D-3rphls-dyisid hrBzl-Tyr-NHZ,  (T)aeg-

- Ral - - NHR;
IR B TR HRL S S S il 2 e B Ao G Pat-
D Gpa-ioyol el D8ys 4 35 M - TTRPIZN METys=ghhydis @8) s P Nab-Th-Hys-
2 ; Cpa-cycl o(DCys3-Pal - N MeDTrp-N MeLys-Th
Cys)g@@giyz%{giz;_(ﬂi)@gzcyclq%%d?@-D-Trp-Lys-Cys)-Abu-Tyr-NH2; D-
- T, - Thi s - Nah-NH2 1o
Ol R IETRT Ble SREICR AR, ) (gea-cyclolD-

Cy3rPpi-NHPrp-Nad-De@ygs )oThr(Bzl)-p-Me-Phe-NH2;  Ac-(T)aeg-cyclo(D-Cys-

_Pal - DT p- “Thr - Cys) - DTr p- NH2;
P e R A AT B o 1) et RS s g ro-Lys-
oA (GRS BT L ol it
cyclo(B-Qys-Pap®-ExeLys-D-Cys)-Thr(Bzl)-Tyr-NH2;  (C)aeg-cyclo(D-Cys-

P 5 O RN p Ly s (T e T Ry TPy D>

C¥®arhrildzl)-Tyr-NH2; D-Cpa-c(D-Cys-PaI-D-Trp-I:Iys-D-CI_YZs)Thr(BzI)-Tyr-
cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - DTr p- NH2;

Nttéa-(&' Gz BaBDPHPET DN YT HE ETh-Trirdyid - 2T)ag-c(N-Qys-

; - I F N - Thnr -
T B o I R ey DR RO rE 2 R L -
CyZhriipetijslrgti@pi oni(@)aeg-d(00ysPAIFD-Trp-Orn-D-Cys) Thr{ Bzt )-Tyr-
s-Val - Cys- Phe- NH2: et hyl praopioni ¢ .
NG RPeEoProry BabRr Tl D VL Rz BrrsNR ¢ rifaeg-oD-

CRF BRLONLF 26 TR ELRL Bfen B0, VAl Ty 6D Rl phtBL T

Clﬁ}a(ﬂﬂafﬁm@—(l:ys)m{ﬁzﬁ}[yrsmwﬁ; -(FFI)zaaeg—h(D-lﬂyserﬂF]D-Trp-Lys-D-Cys)-
D- Phe-.p- - Phe- Tyr- @ Trp- Lys- Val Phe-Th.r- N H2:
SEBAE TR SH - asgoL Y- Cyb B i Badr iyt ()-8 rye-

R e e b 1t b Lyos T ey e] Ky (eegeld
CyePe[-Oy brPhes-Trige D M {§3aly byrS8H2PHE) @98 ot N Hs-Phe-D-Trp-Lys-

oGS U BRI YR 1B B T

- TR Ty . -¢(D-Cys-
Nl ere I SE e LSRR M oo
Ph&[l:[(t@rby&ﬁ)ecb‘ﬁ)-gh%%ﬂﬂy[w&hr - PheeyEP-Gy$sPhe-D-Trp-Lys-D-
CIE- TR, SHIEREPEIG SRlpb e

NHH%;- CKD@@@S?:’]@@E}T@@@-D»TWhwgﬁgﬁﬁ“y&@&/zﬂhﬁﬁaﬁyésikj NKR)aeg-Phe-
- C -Phe-H s-D-Trp-Lys- Ser - Phe- - NH2,
(e B B i s B - SE2, P (623 0GDHBrp-c(D-Cys-Pal-
e S BRI o S T O TP T PRI O Fhe-(Daeo
H2- c[ DCys- Phe- Tyr (1) - D- Tr p- Lys- Ser - Phe- Cys] - N H2,
H2- c[ D- Cys- Asn- Phe- Phe- DTr p- Lys- Thr - Phe- Cys] - N H2,
H2- c[ Cys- Asn-Ph e-Trp-D Trp;Lys-Th r-Ph e-Cys]- 35NHZ2,
H2-c [ D- Cys- Asn- Phe- Tr p- D Télr - Lys- Thr - Phe- Cys] - NH2,
H2-c [ Cys-Asn- WD 2009/ 150469PCT/ GB2009/ 050665
Phe-Hi s- D- Tr p- Lys- Thr - Phe- Cys] - N

—— ~l ~ 1 A IS
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20 Cys)-A5c-Nal -N Hz;

Cpa- Pal -cycl o(D- Cys-D- Trp-Lys-D-Cys)-R- Al a- Nal - N H2;
w@p@Rsd46xycl o( D- Cys- D- Tr p- Lys- D- Cys) - Sar - Nal - PCF&2B2009/050665
R A o o B SRR PP Wiy e (o)

orﬁﬂ{ﬁ—Bﬁdale@y?s-ﬂiy&D}ﬂ' - bys*._yalf DySyldjr-NNH2 {&#bke-kNbi2n as lanreotide)

cyIPEn E’%%q"e% SO N, CvBlo beigs Al e Bt igdal- Phe):

Ga ]
Dgp%apﬁebﬁfc( gt r@ﬁr?L&&w&y@&g%ba%}y@‘\@c% Tyr-D-Trp-Lys

Vit Qystreta-dNal Dy s - D-Phey Clyg STy O3 yp-Ng-o-Rinindthdyric  acid-Cys-

TN B PER BB DR R oD atbys;Vak Gy Thr-NHz. - N-Ac-D-

N TR B-Pplirys-\ise @ Thr-NH Nal~ tafl
bégﬁe @}ﬁyfyg}lo -Bp y? D;MT?% %;N%ZD%% 'I'ahrCKII—|§en Tt
yS

Pley 8- Brprk-ps- Nyggw hrAdidz ThDr Tyr-D-Trp-Lys- -Val- Cys -beta-

B B OB R B OB L 348 e e o

DDI“rp Lwrwﬁmmﬁtﬁbt%r@ dRidQyste=NHGY ) pAIPRECyBL Tyr-D-Trp-Lys-
Nal - Tyr -cycl o( D- Cys- D- Tr p- LysD- %s) - Abu- Nal - NH2;
a-BTH0akty e ¢ |9§'Ot'§y§37r§1r Hz p-aGeivi) &yl Pogt Cygall ybPeT rp-Lys-a-
TRCA G TER b NS |, Neth= .
T e
MegslaFRyir-RTop-o L s-Uas-PheTr P-this -8l QY e)- TASE- Trviys-Val-Cys-Thr-
OO/5069P/ 0Q9/ 665 | - :
Nl raTe LYol DGR~ 55 P B 1) DaBEe s Rpg:D-Tro-Lys:

] - )
mr%cgga )r@aggo%? cﬁg@fﬁ%%ﬂmgﬁv@@gmﬁ@ﬁ Hrgﬁ -Die-Cys

Tpdl-Tepdlys-(D-QyusboiaTiiph Ly2- DetayN)aL BIGyNAYr-RHPro- lymaVal-Cys-

o NPy AT O Bel (R CUE TVRDL T HeL yo-YakGysigse-Nal-

NKgRa £yeh T p> Nyl D-Trp-
) ol ol Ao .
Ly@o‘éaipﬁvsﬁﬁiﬂ dCyEid- Trp- Lys- D- Cys) - Gatihbmﬁwmxy@thyi F1-

%‘vg@%&t@%ﬁ%@@@%ﬁ?ﬂéﬁ{@%Df@fﬁ}rrﬁ ?s%l%beta Nal-

NI@QaPﬂ b@tyacmal(D-@@P&mFTrpuy;&-‘{DaI@yéebé@NﬁaMWH)(CHBCO)-
Cpa- Pal -cycl o( D- Lys- D s) Nal - NH2;
ORI B1a- B 305- (G 5B Nelahi o (H)-(4-2-

GO D DRI s oo

bdtaiNal-NNdR - @hﬁ%@cmmrm@@téyimﬂmape@se@#@mswiNlaraA)Nbﬂ;a Nal-D-

o kRt T LRy abbpamely N B2 Ber N Loy T L

véﬁ%ﬁgﬁfhﬁ% Ng (LWC@%@&%(E@HW%yé%r O-Trp-Lys-Val-Cys-The-

NBZNa iiﬁ%ﬁ%@ww@ew} Dpwawwacwp} s:mamm D-Cys-Tyr-D-Trp-

LAty &HEG\@% B@gl o S % e @&%ri%qeﬁﬁ@&e%uﬁmyi}u
be‘v\ﬁ N%I‘BJE@% Rheaqy 1L%W@@C§S_[th N'HTZ PLMZ-Keta NAND-C\g2Ral-D-

02- Phe- Pal - IoS
Tr@4Ly§i \ggllgiygTw-g,\ll-@S (, 5 m@eta Mal-D-Cys-Fal-D-Trp-Lys-Val-

L%’j‘h?—%\%ﬁ?( . P%ro%&%@f}"lyﬁap@&anggéét% Wt d W M yve par

[HNGR-L R/ @yCYo T Br-Qps2 Pal - D- Tr p- Lys- Cys) gTfi{TymyeiNm@iathyi)-1-
pige G RbpC ARyt Na-D-Cye-Pal DTy XA LS ez

Ty ]

PP R e W R e e acR e R ovs
TyrNPE rp4-yiscal Foigs-bgia-NGENBYs - Pal - D- Tr p- L%;Pgél@é})ydr()(yethyh e

Thr (Bzi ) - Tyr - NH2;

D- Nal - cycl op- Cys-Pal - D- Tr p- Lys- Cys) - Thr (Bz1) - Tyr - NH2;

25Pro-cycl o( D Cys-Pal - D- Tr p=Lys- Cys) - Thr (Bzl ) - Tyr - NH2;

Cpa-cycl o(D- Cys-Pal - D Trp-Lys-Cys)-Thr(Bzl) - Nal - NH2;

Ser (Bzl)-cycl o(D- Cys-Pal - D- Tr p- Lys- Cys) - Thr-Tyr - NH2;
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Pal - D- Tr p- Lys- Cys) - Ser (Bz1) - Tyr - NH2;
(T)aeg-cycl o(D Cys-Pal - D Tr p- Lys-
WEy®pARKBe| 4- 0- Bz1) - Tyr - NH2; PCT/GB2009/050665

R AR B TR v Bie)s e ke

h@@oﬁhysmmmmmnégmfcﬁ@am 050669 yr-D-Trp-Lys-Val-Cys-

| - Th
oA of D oy SIS EYS TR TLTE b5 Qe e aalnz;
(H)?@*i Bcipaa at-Bysaiialy o DyEnpalaygs BOSHANNHEBZ 1) - Ty N2
m(dff)*m@wf p@ﬂ%’@m@imyfLV@é@@@)ﬁﬁr@gm)LyﬁW@EMHZ&} beta-

NpTBES” SR Bl R B e R BTk e G e
D(TTE;BL% \¢é|£€;€éﬁset%aNa|mFizp I 1PHe- DQYys-PaI-OBErb) | QLVaISbVELThr-
Cys-Pal -D-Trp-h Lys-D Cys) Th r'l(hr Ni (H)(4 -

NIN;QQ 8—|)((SH3CO) Phe-D-Cys-Pal-D-Trp-Lys-Val-Cys-

RO SR R P B S Sl s
MEBz 1) (FM(4r Mﬂydlb“i)/ethgr)d( Brpé)ﬂzm@athdaesulfonyl) Phe-D-Cys-Pal-D-
Tr&&@e alc@y;s hgw L BZI} T{ayglabD -Cys-Tyr-D-Trp-Lys-Thr-Cys-beta-

NOHE, OSBRIy Fa G T i TS tpig N2

(HYH42(2-hbydroagethyl)-1-piperazinylacetyl)-beta-Nal- D Cys-Tyr-D-Trp-Lys-

TG Ee Q@%’ﬁ Léﬁ‘#ﬁ%@yhr*&gﬁ@% g resthapgsulfonyl)-

bétaméﬂ( tmsc%%éaa NA[-NBRl) - THQbMIrBNm -D-Cys-
Mhf - c(D- he- DT Thr(Bz1)-TyrNi-12; In

Pgi-L(bpdys- Tr- GyDbetephlay i E: Q/soncaHac&)it;etmaummrs Ral-D-

T IS el ROENSIZ b (Hfer- Bty Fazhp A NBeety-
betas NélTDm P&aD-Trp{l! g_s%@%@ta NmsNﬁzO,(H))(mz( h¥grbxydthyl)-
rNH2; (C)aeg- Phe-c( s- D-Tr p-

L
1 pmqngg@pih@nespgﬁgnylbbeta Nal-D-Cys- P)él D- Tr%/ Lys-Thr-Cys-beta-Nal-

N&%) qﬁfﬂ'q@_{ %[ ﬂTﬁfg%@y@ﬁﬁ%& Latc Mo beta-

Na’lcE)W&Eyrcho'(rﬁ-@esTnyCerTﬁlrmwzs Cys) - (\H(4m-hyalro>é}©tr@‘|) 1-
clo

pipgraBng ftsdgféﬁtﬂo%@y@ e Bl vy LR T D (H)4-(2-

e T

C-Mat-NH2;| o D- C,ys-H&be@—NabDl—.@Wa}-D\lﬁwp—WThr-Cys-Thr-NH2;
(B ED Bt N o P T T R IR v, (HI4-2-
1)/690%9‘1?1\%@ (@B@rz&%}fﬁi’iﬁe@ji%étﬁm&r D2%3ys-Pal-D-Trp-Lys-Thr-Oys-

Th[g; MHMH Rﬁd2pwdr@>yxﬂtb‘(l B @yipertie¢ethenasulfonpl)ibgiay Slabfsiys-
Fo= NE2

P OB & e S BN WAIPNS: R Ya BT s T s beter

NJVNHNHZ l&H)(CHBCO)Phe D- C s Tyr D- Trp Lys-Thr- Cys beta NaI NH2;
c s- Pal C%( - Thr le
ioyyethyi} 1- p:perazmyiawtyi}@ &- D Ey:, Trp Lys Thr Cys-

b%%%‘ﬁﬂ@‘ﬁ@?%&&%ﬁ%ﬁﬂ dils %ﬁ%%lf%Phe-D-Cys-

T;(r-]])rp'L)ys NHE’CysDbé’fa\NEFNHa- dyZJRh(eEE)@}%ehH’w D-B®-Lys-Thr-Cys-
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h%ﬁ%@%{ll}?)’-@Lmbé}a%éc&)ﬂﬁ%éb%?s-%{ﬁﬁihﬁl% BZL)= 1yt -

; aeg-
Nld?c|(Idk(m@;igfdmyaﬁzw‘)«ﬁaﬁ@@imtb@éﬁtﬁ@ﬁyﬁﬁ’pemﬁyﬁ-Pal-D-Trp-
L)%Hf@%_@&%ﬁ%%@;%EI?EE%@ﬂaﬁjq-?yﬁ:w-Trp-Lys-Abu-Cys-beta-NaI-
ng@ alelg=%?§%-¢@ysﬂ;ﬁfp-gy§;%t®§£be§aﬂigNﬂg - Ngﬁgeta-Nal-D-

aeg-CcycCcl o S- Fal - P-LYyS-LyS) - u- r- .
CASCAL By Hrok 13- 8P 320 eig- B2, yo- tish - Che R R Tmys-
AFECys-Deta el NLZ: HZ-getaNaLD-Cys- TyreD-Trp-fysrAbu-Cys Th-NH2
H2dég-D:Pen-Tyr-D-Trp-Lys-Val-Pen-beta-Nal-NH2; H2-Phe-D-Pen-Pal-D-
TR AR L LR 431 B DLV Bl
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- Pal - Tr.p=Lys: - Th 1) - Tyrs, NHR:
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b&taﬂ\éalﬁ%ﬁy@y%alﬁiﬂéﬂrm‘v:spﬁe&y@y@b@p% #NH 2z ji238ip=D-Cys-Tyr-D-
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AfGHIR( RSP el (D2Gpa L - DEFDROULSH2TbORNEy Thr -MQZ,
(2- hydr oxyet hy1) -
Phil ey Bt Y Bet JURGT - DRCPER28.  Har2SInGH-RH(1-29NHZ;

h I
o}%??yé?g&%ﬁ; d%iye%gﬁ %PEJ“ e@%h'z@ Arg9, Abu's, Nie27, D-Argls,
HROB9/ 1GB4BBPCT/28B20B om:&ea PHEB TSI Tedt HaregRi FOmLTIE,

Aigss B BN e b. e S AL EnIE Ry erigis.oco

t@hal .
Tﬁ( H%\I(ﬁlz@%@)ﬁ@@ %al}ﬁ gﬁ%’g}ﬂ% Rydop; ey ardad - Bherdigtar Nay 1

2phipet; dﬁm@d@i‘é‘d% @CﬁeTW N&J- A@Zxﬁhﬁ VRO D5 TAGL YA, -IHR27

DS eh RO M BN [P Bl AR oy £

(pclN@I ﬁ@g@P&kaMfﬁ %EEWL%A@F’% Ehgr@?@gﬁﬂbgk%% NHZ [HOOC

(P B REt BYRaT Redha Py - By EySONatopHe. MRZRIED-Arg2e,

Phe:D;

RSl ﬁt&% l?‘?* ES%‘% DR Bt e 6. Avoe
AbRHD- ReTD- Phieg gy %Eﬁ]pw&%m RNENF (NRDC (CH2) 4CO-
TG Folist e 2ut T Ree Ani s ety SOV R a o Bb - RH (1-
PR e ey sobyRhenbeta- Ml NRs  argo, Abuts, Nie27,

Har28, D-ArgOihGH-RH{T-Z9INHZ, [PhAc-Tyr, D-Arg2, Phe (pCH &, Argh,

56



10

15

20

25

30

35

WD2080/0 Aj4bGH- RH (1-29) Nha.

GHRH pepti de anal ogues date back to the 1990s, and
i nclude the 'standard antagonist' [Ac-Tyr',
US Patent 4, 659, 69BCT/EB2009/050665

e by Bepsposh el myent e sl peRBpRCo o,

DegeaPhectiGipn AgINALUIEAN g RDNBerOgBana I GH-RH (1-29)
NRet B Rl EL O FRBhP D okiBGP Pl e A AlRg DAL, D-

e, r ¥ Qs d
A@%?er%ﬁ%% hﬁ%\gepti gl@ g\ﬁ%i SA%%E r ﬁ%ﬁ@%gﬁ?ﬁé (PCi B, ArgS,

Aim)ﬁl Nlteafﬁ Ordrgiatc HudPRghGRORFepl-d8) Mgi<TyiFhAC-IAAag,, - Argz

Y 0B SRR PRI L B O AR Tt e

Pﬁ%gf th.Aka ‘P@xee Ge @rdhi by he [}efgﬂ 8, HarZs
Wlaéﬁeﬁ i/% vvllﬂth Al a o%b USSE 084, ared)
rﬁ\gLé%a

?@ﬁs‘%%ﬂ eg%h Yhie TpSe Dpdigd. cPie MHPJ}T@r ih Fﬂ}i«ﬁéﬁi (oL ts,

NES) 05958 T IRUIABRL, ey RO 88 PBRLI £

Cﬁmdﬁ\:@m AE&S% dN&&? %rﬁ%%ﬁﬁ&;@ 1@85?—29!@! QQPNH@HC[P?}% Tyrt,

5 USe, 057, 422 di scl ose anal og rféf %
ﬁf@@u%@ﬁ {ByF epft8ceiintlvt J‘@E??Su’éﬁa@ﬁ AERTRECARRH (1-28)

t
N LRODRD L G BT BB R RO Sloi iRy e,
Dprgplr Hoe0 B Rt Hgomos tsHE pithedyih DSVBaT éhe KON 6, D-

Aiaéﬁ%%ﬁ%@dﬁ”mﬁ RaRch s ARy T sl PErgT

r u C l; C
EFU’SQEQF%M? 5393 AREE écs,umgglgéwsz@%g@e H%?‘fomk?ﬁi RH {

23}!\/@@@ {PAdat Byr', meem;z EB?W dﬂgf)ﬁkﬁ}i@@m@éﬁi NM@)HM D-

AR R, DY T 558 Nl D PR PR e 6 fB8ane™

AfP8) N2 THIS 8o B THAZ6 mzﬁ-ws/ablﬂg FHN [{E/\%hcﬂfﬁ\f@zﬂsgz Phe
Har 291 hGH RH (1- 29) [ OH3 (

{c20D 9 15086 @%@@9/%’5@66@ é@ﬁ&ygﬁﬁ@‘bﬁ%ﬁm phel®) NHZ,

i e S S R iy

h(PHERIPQ) 2, NP&[ID?PhA’WTy( ME)- 4852, Ak @;uwaezvrgtapmmge&fxbma
Har 29 hGH- R

NI ThATS . s e Rk P OGN A 7 - T o AT, A SBCHB,

H%’%@%@ﬁﬁ( hﬁé%{?%gzgpﬁ@%ﬁ%ﬁ @R %@f&ﬁ%ﬁf Rnagavr,

D 2 9P s (R HarR0)- MG, ARNAE 1TgPe, Dmrgﬁgzﬁam@hemw -

EM]@’@%{%@ BAQ%/E %ﬁy@) ?ﬁ) ﬁaé%?g pw{f A(%Bg%mgésf D-

Arg@@ k@arz%@d mnpéﬂ 2%&%2@ 200 ﬁkls&llaza ﬁgggl B é}%@%@ Harg,
P@@@Wﬁz;w D&m‘g@ NRRE, Qoéygm E-@ar@sa ?x@bg%HWFZ@Wﬁﬁo IPhAC-

TgtrW%?@ ('\'@2%%#%;@ hg'}(ﬁgﬁH (A@ZZ[%% %Q'q’f'ﬁ;ggw@ﬁu

RfyT-26 QOEPM@TT%@;@ zNP%(?pc% ArgZAB, Ptﬁb&m hHaBE 5,

{T NH2
NEET 8 AL AP e R 20T B A 67 D Brog g (0GB,

R BLE IR BANE R (SRR P

Ty Lﬂ)—ﬁ&g%}gﬁ%%?gpl(w} ,gr g}zﬁg Fetg{] 3 Q%)ITG;%@E; MG wszﬂk@w{g@aﬁ Har2g]
. -Tyr : e (pa) 6, e, His9, r
BR3P, PRAG B 106952, B Hoed i 61 e a, D-

9 =P
Aygdzéghdgibg}ghbtp@&tfﬁg s\ﬁ%’ [f?wd T%rDAE? ¢ ezg%g@}'\:)r%g Argo,
Hidd 22 ADL2G, HGe RHIT- 2+, M@ [H@ME@I—{Z)E@}C@EH%%H?& Tyr 3

D-Arg2, Phe(p0)6, Ala8, H s9, Tyr(Et)10, H sl 1,

Abul5, N e27, D Arg28, Har hGH RH (1-29) NH2; [CH3
(CH2) 6C0-Tyr', D Arg2, Phe (p0)6, Al a8, Hi s9, Tyr
(Et)10, Hisll, Abul5, Hi s20, Nie27, D Arg28, Har29]
hGH RH (1-29) NH2; [CH3 (CH2) 600-Tyrl, D-Arg2, Phe

~ -
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15 Arg2, Phe Cl1)6, Al a8, Amp9, Tyr(Et)10, Hsli, Onl2,
Abul 5, Hi s20, Orn21 N e27, D Arg28, Har29] hGH RH
W@ 1002950408H2; [ CH3(CH2) 6C0 -Tyrl, D Arg2, Phe (pcl§&B8)09/050665

ARy R e Pl DT My 756 WP PPy o R

(160D WYL, mw O-Phe? (Bad (601 a8y H s9MePHE Abu1S, Nie27,

DYEORE uPa ki T i 1905 NP Dt apcBpe e R, Rrgo.
A&Jﬂ Q\%ez?hé(,@r%%WHa%@{%epﬂmﬁﬂ é@’;fr(iﬁtzi %A@HEH In-prg2 Phe
Orni2, Abul's $20, On?1, N'e27, D-Arg28

CHGHARIS, (A, THERT ; D1MO3E, SCHRPIERS- RHYir 20 WME‘QZF’??MGTV”

OUfEoPrernBD OB TR OdATE R Bleaa AR TY THa50) hot

, Ty, h
beslﬂgszsﬁ}%t( c‘Zﬂl E}A(rg;?n ﬂw{&%ﬁ } Bl %iﬁ?faTyrnM@ﬁG G132,

Alpy . ﬁ@E?"H&? é@gmmra@i @i~ Rt 1 - > HOoRHE R HmEd v TyP1ArG2,

o 89 ) fé&f‘ﬁaﬁ% hﬁ%ﬁ“%ﬁ%&@%@“ RH (1

ZQ)GfPR%bW%DN@z WW(}WH&&WVHYWH&E Démga Nfem -
(pa) 10, Hisl 1, Oni12

A ARG A 728 b HOGIB e 3637 55 R G LHat, Tyr

f*‘“ﬁﬁ%; %%é%@g%f‘% ﬁ%@i%ﬂ’%{ﬁﬁﬁgﬁg%ﬁmﬁ \ip! 708k

a1 ADg2852, %eeam@rwg( T2 Q)iehiHz; A@@-B(?@HZ%OOAFQ@ lHar2y,

G sl T ARG A5 oo

Atﬁw 52%@)@!# ﬁb&r@%m}w& ﬁgﬁr%%%g@@mﬁw %Hc% N2 Arg2,

Pm@lﬁm@ mm& T@f ﬂ%}’iwm}ﬂﬁ E)HAEZJZQ ArgW®, Har29, Har30] hGH-

RAG S REEICE Y11 LBtk 37 e () b, VA i 66115

Na@wl@m&\ 22, DA M0 18,2415 20) NOEN Mo NRe2T-A 2 Ph
ELrZQThCﬁ RH rléggt NHHI?E-!It éHizj? ; % ¢

L@J}Aﬁgﬁ@iﬁhéry(fp(@ﬁ}ﬁ@; %Lé g, &ﬁ&%ﬁal\l@ﬁ‘? Hﬂsﬁrgéﬁlhﬁﬁ

O, ) (0 3P B DB o) BRI ppus

NIERTLIB A BBHAAR OAGDIL OIS, (10D, (PAB By Him@z Phe
rn21, N e27 D Ar 29] hGH RH (
ip@kﬁc@é@)ﬁﬂcﬁvfﬁﬁgr PoUb ARG F‘Béﬁﬁ'@%&%‘aé’g AHESO Ry -RH

(RIS b, T T g

NIGOD; TyArg2D- BegE)] h@hﬁeﬁﬁptﬁﬁ}iﬁHEi@“%ﬁq}QyH STy AL Bhel{pChs,

NI A e

1 1 | .
Pﬁ'ﬁ%ﬁ?vr%ﬁﬁ@ﬁd@b@% PEer@"STer{M &B(%méﬁhul,\flg)gt‘i@ ST D

Af@@ﬂ.«?)ﬂ‘*aﬁﬁbhﬁwmﬁ (’DZE@ @%ﬂz Piifézi’(qf)m:)‘i 6)- W%,SPharfpgi% Harg,

T8 &38; S s R R R R B e

T_\,Zr@?o o-Rygd, P@eN@C@ﬁ)b Pﬂ@r?{ PGl (Beay %Abuﬁﬂp%:sﬁef\ie [-Arg2s,
Hi s' Abul 5, H s20 0n21

HM@%@ REa @@M&@ W(fﬂ"mﬁ NFE, - Pf[%&@b@c%ﬂ@)”‘% Tyr (Me)10,

i e e ST BRSBTS Che (Bt PR

D@r@gg@heggeg&@%ﬁ CANGO NI 15 A @lﬁ@%a@if#@gﬁam -29WNHZ;
o gé At @&QC% %A%lﬁ[ ﬁiiﬁ szyrg%QOArg% 97 hGH-RH

m?éé) %ﬁ%ﬂgi%&% %QAE\ %E%'th%m% Cﬁ%%@%ﬂm@ N@ﬁf 93:Ar28,

HW%HEH%HW( ZQQMWLF’?{JQ@I—BQEHQQZBC@AQW{M) rDHAg 2, FyBEhe: 110,
(pCl) 6, Arg9, Abuch5, Nie27, DArgZS, Har 291 hGH RH
(1 29) NH2; [ HOOC( CH2) 8C0D- 8§/ D- Arg2, Phe(pCl)6, 25
Arg9, Abul5, N e27, D Arg2 Har 29ThGH RH( 1- 29) NH2;
[CH3 (CH2)1 COTyrl D Arg2 Phe Cl)6, Arg9, Abul5,
Nl e27, D Arg26, Har29ThGH RH(1- 29) NH2; [ HOOC (CH2)
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WO Rivaasoliyy | |

25 29)NH2; [PhAc-Tyrl, D Arg2, Phe (p0O) 6, Har9,
Di p10, Abul 5, Ni e27, DArg28, Har29] hGH+ RH (1-29) NHZ;
D Arg2, Phe(pCl)6, Har9, Phe (pNI—E()]]/GBzoo9/050665

m[ﬁgtwéchlﬁié\???B Q’r@@%ﬁ#ar?@é@l tzluéﬁl—gﬁ_' é;1rr pt c* Wﬁ 5 D-Arg2,

PiN(EZTS, Dra gmgmmgammmazmyng[mm bl RH {1-28)

NE %%éc%ggﬁ%@éﬁ&%g&%wﬁéﬁ% AR, o7 g Aeg2s,

Hﬁ’ﬂi@gmﬁlﬁtﬁgﬁf?ﬁ!é,\fw_képé@acﬁbﬁ!s %%7%@@@2% A@QZ%U
hGHRH (1-29) NH2; hACTyr | g2, Phe

Nilﬂ&@ﬁu%?ﬁ&ﬁﬂﬁi?%ﬁlﬁmﬁ RN (éZE?‘B; A dE%C%Z’Q‘E?h@HﬁR{-@C%}

ARG R R 77 D, MR ToT e ()28 2R D-Arg2,
PhENACHBY M ardD, AREIZIE, PNE@eZ?qu)A@ZBATEQQrQ 5HT@H1§2H {?’QQ@? NHZ:

N e27, D Arg2s, HarzgD hGH RH(1- 291) g{ Iy
P\?\éﬁéoﬁéﬁngéb%b@@/ﬁ@ d@ﬁr(%o%?ﬁ‘s(fﬂﬁb@ fpie! p@ﬂ@z 6, D-Arg28,

o YA Py, BFoanE ety BPRERD R dWeyro

AT NeipeD, DA, D‘ﬁ?gghﬁﬁwmaiﬁ?w% g B L B29rg2.
. a- ri, , e ul
Pw 00516 DR T Vo BSER - 28, 36) SRS Ao B2, Nac,

s 2%#2:?%% ?)gg’gﬁﬁg%‘b Rﬁ’ Af@%é\r Eg%%%pﬁq rw -28}

NEZ: H&}h%,c TyE- /ﬁ(rg/ie) m,e{gm’:blSAiN ez\?i:a D Asg a;smszgu SRR

g A POkTs ormits . NG ECR By 2Bl Bk ke Do’
PW (ﬂ\%m ZQJEeN'ﬂﬁSH E&H@ﬂ?gng m; %%@2&8} rge ;@ﬁ@%p GH} Rma“’,

Abul 5, NI
Ni@i h(ﬁei @bf)‘d 2[9?%&; Tyi?’hﬁcb AEe?g%”Q mzs@qao A@;ﬂ g NIy G H-

o oyl S AR POTERTR) BN 1201

Nﬁbul %xfdw“é?@m@y@g@P pz;s @l@?&wﬁ% QH F&QA?)? N5 H
cmmziy thrc &g‘« gﬁ&hg@é @m@hfﬁ@( wg WW 29} NHo;

e T R Ee e 861 E; %“’?%f%%%? -28Agm:

ovihdas "-T'yi’[PhA@ATg?g [Phesof wme(@c S Tyt v ¥BYA0 Nie? hGH-

RIPELR) LS 2o P AL IR B LR, ARSI L 30) v i

Ni%ﬁé!h(%ﬂl_biﬁ%aﬁg %Q;F‘ﬁa@[ gﬁé%ztg&&ﬁ' (9 ag E@éi%%!a?# ﬁi}‘ﬂév E&%rowded

N AbUNEZOINDBR VIS D- W’QE@?@ D- AIOIOPNGAR7 20 RHDE4/CB0BE7,

Wbt et TR Sonior BB S s, I Resor cRa R Phestyere
[ PhAc- Tyr', D-Arg2, Phe (pa) 6, Har9, Tyr (M) 10,

Abul 5, Ni e27, D-Arg28, Har29, Agn80] hGH RH (1-30); _
EfePhpes Ty bombeping2naippescs pa)iabip mrxgae Ty ihe MeypI0it ipveniion

bR s 1o B2 O PR oty B B4 VArGD v vl g Hffode
nanedAnUud B4-2NpedY, D-ARg28n- Iﬁagmi b= L&)Lé‘ﬂhﬁiﬂp {code

[ PhA , Har9,
o OABIV 5 Ko oA o b bt GRS 645, B8y NbBhe-NH;

(eRER 5 e DA AR bos R T A%YS’ 18y A Lew

(I&'Phi%ﬁ@mds NH} A(fo@ae Rieem&g O )iBhA- Bt 82, TY-PHMBInAHSa-Val-N-
30Har 29Th

F;b}yqu) ﬁp Has 153% g@thyﬁs?ﬁé?b@rgj E}?ﬁgﬁg@m %rpg?\ifo‘xfai D-Ala-His-
Lﬁp%%# 840, N e27, D Arg28, Har291hG+ RH (1-29)

PhAC. Tyrl, D-Arg2, Phe (pa) 6, Arg9, Gt15.
Ni e27, D Arg28, Har29] hGH RH(1-29) NH2; [ PhAcc, D Arg2,
Phe (p0)6, Arg9, Abul5, N e27, D Arg28, Har29] hGH RH
(1-29) NH2; [IndAcO DArG'%g Phe(p0) 6, Arg9, Abulb5,
Ni e27, D-Arg28, 35Har29Th 9RH(l 29) NH2; [ PhAe,
D-Arg2, Phe pa) r, Har9, Tyr(Me)10, WO
2009/ 150469PCT/ GBZOOQ/ 050665 Abul 5 NI e27 DArgZS

el ~1 1
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15 Phe(pCl)6, Abu, N e |IhGHRH(1-28)Agm [PhAcD Arg'’
Phe(pCl) 6, Al al5, N e21hGH RH(1-29)-NH2; [ PhAc,
w08 aN48e( pCl) 6, Abu8, Al al5, Ni e27ThGHRH( 1- 29) MR GB2009/050665

B%ﬁ%éﬁa&egﬁ?@%fncﬁ%%%ﬁadeé%a\%% A3 he naturaliy-ooourring,

otmcrbda ralli-12pRiAceBideg mzl?hei(gp Chi6;eGi() 3 Alrat oM €2 AEhGhRd N
clo

1&%%8}&%%%511 ‘{’b%i?’@"%@fr BITATG B iEpfopences of these naturally

ast 1 aming acidsy: G Asn Gin-Trp-Ala-
206}%%8 12' 21" 25[ PhAcO E);c&rgz hE (pCi ) 13/ b

VaiABlﬂHESNL@ZWRI-M%@B)@@m BeysiyeBs- Qe@"i"rp Aia Thr Gly-His-

ot 195951 e EE SIS okl kB (30 el R

LiEhe( P& O GIOTUS Ada-vR-Lp Hs- PNead 4] NG REHNER 2 DiNHR st 10

Addi ti onal GHRH anal ogue exanpl es are pr ovi ded in

aNDgGHOBD1 26y - AW IEFOZR 782,V aNd 9B 6 FoTivieiWidi 011397,
25W94/ 011396, each of which is herein incorporated by
reference thereto. Exanples of bonbesin anal ogues

Asalbyall aabler foas,ssel an mw@ep@sesemvennmmmme |1M$&Jdebfm$8d in

CO% si.ng: rp-Al a 5 - Leu- Met
%Mﬁbg@@%f@%gfﬁ@d Mamh 3{) 199 U S Serial No. 39? 168,

fei%%; r@e@k;%g;g;@%@')@%%&% éfc;!’" L'%ﬁ LFEF%; P‘!ﬂéi “fﬁ@% %Ps Serial

N@I@H@N&QP}?@?NIF@CE(éo@mtﬁmﬁgﬁl\/ﬂﬂﬁlgﬁgﬁi Nanﬁ’l? 941, fiiecj ?1ar(:h

D@gqgel%%nn%gge%,ﬁ%@? lg;%.g_; %BH%e%steveml[)Q_g %8@% gl_%euai NG,

25—?‘ @2@@ f@e@i)—@t@ﬁeﬁ" B ValgaNE net AykiaDndl 8241781 LeMD September 23,

hyl est er,
‘E?@EFQJ ShéS&@ahNDr @@m?’aigvéifﬁdﬁm‘a@ -6 $BEG- Unfet igiigishier (048871,

TiFRIPE: p3bt1 oS GErPUD fPom ErdoRATarlI 1. CRRber Pagere

MNet nusEn akiles sehalrmdedep! ngs$ ahanely, shanbesi 1320 225, filed
neuromedi n B, neuromedin C, litorin, and

P
Mpgl BvEl. diitnoSeitRl Meqaénéed. dred ﬁ@y@ﬁmﬂ”al 1%139 Al these

e U G PRRLL ISR R BT (LT 10 ATLAR GBI s

dé‘@wbed&gzacﬁaw s, Pegie. Tigp: Ak:a Fbi 8@?’3&1& [ BB8Y; MedirrNr2ok =t
Neur onedi n

alg ySRSHEeHEs- %%Ldﬁfﬁa GEPIEER 0L iwBtcaH T oblersy i neLA
S@ﬁg&sa%aﬂ_ s ALAg @aéﬁ oS BRBaMBloNBS: e, TIPS FRBiser;

am no aci
H@ny EEm b s Ty gl 3 ‘%iysi YEHBS- OSSNEMaNIz ot al, J. Med,

oA RO  bb AL ot 8ol b NSt S5 4B PGk Do
ifésﬂ e%rh@r@@b gﬂ ar@@?@i:vé#ys‘v‘&%fi@' Hﬁ*ﬁm&?ﬂcé@@mﬁ Fﬂuéﬂsherb

u ust S. Serial . 5, y
GB, ﬂ@@ég Halkiglz @e@h all Mwﬁ:@ﬁﬁa%mﬁa 1%@'#@@@@%8@6@‘{ al.

398 B B 593 5505 b Lo FREATLED G G0y Rosel

atUalS. T&&fdsalfi N@arﬂaéc@@ sc%9%cséﬂde%d3'@@ﬁ0@@82145_1;:1&?&{3 gt al,
U S. Serial No. 1, filed Septenber 23,

1988
P!@CsNaSer%%l 3%8@216?%@1 983) Egubeneet s, Hobed Y32 (1984);
REE 8 OO Myl Eatlongs, 1Bt B Befebocco7
{1900}, 5%l ot id e dickephendenhi?d, Ré@%em&md’i% $9 3&%@; Hﬂner ef

aip .a%aeé%&?wvé#b@s@?%f@swwa o Rbs St oh SO Ek Ao L1985
At%é%%y Hi1Ce tDQr@é&%}a bk %@595?%83&05@%!;\%&{@'90&%0 Wé?ebv

al so descri ar et al

82 n66d (985 rantkei nbr ook et al. Synt het| c Pept| des
Approaches to Biol ogi cal Probl errs UCLA Synposi um on
Mol. and Cell. Biol. New Seéf es VoI ed. Tarn and
Kai ser; Heinz-Erian et al, . PhyS| oI 39

(1986); Martinez et al. J. I\/led 25 Chem 28:1874
(1985) Gargosky et aI B| ochem J 247 427 (1987)
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The anal ogs can be prepared by conventi onal
t echni ques, such as those described in W92/20363 and
wER®37864d, 5S5Additional bonmbesi n anal ogues sui PebGB2600/050665
use in the present invention conprise:
D- Phe-G n-Trp- Al a-Val - d y- Hi s- Leui si - Tac- NH2;
T2 Bpiid@sncdn pAl rMadre@ py Hioswketiclisi teTacioNER; such as those

DMTac- NH2: e .
SRHDE i YRR EP Y- | 1 psi - Tac- N2
D-Tr p- G n- Tr pAl a- Val - A y- Hi s- Leu- psi - Leu- NH2;
10Phe- NH2;
A Teps] U ReBlH) <TepoNes- Vel yioH ¢sd éu- el pRiverNHRyention
DTr p&n- . . .
SR (R s PR VB B i he i TN @yfpi-Gin-Tro-
Afgl-@aft@@ s-@@tLe?Jﬂgs;% NP{ZTDI @mhgmﬁl"iap\ﬁab A \Ely-His-Leu-Esi-
| S eu- psi

DB TRt 1O Apole iy Dbt Bl-b H81-Trgr M D-Tep-kar Tro-
A%%at%%-@ S éﬁfgs;%u gﬂy N1 Glo-TRRARGI-Cly-His-Leu-psi-

PM—-IM} E]:pr;Qam (WA 'ﬁfp)/ﬂld'"ﬁayﬁﬁi SE?&;LE@IumI Pﬁp%ﬁﬂmamemn
Y- Tpl - - - Hi's- - -
TRy - A o B 5 e e ouh - o Ala-VE- G- His-Leu-psi-

L%Y ﬁsa‘;@é ﬁ@ggaﬂtWAz?Wg-é@u Pad.r R ézswf?%ﬁ aﬁ{ MRy Foi-Gin-Trp-

Al a-'Va Hi s-Leu-
AB-alip=6 Ui VENH)- p@‘r]‘mﬁﬂd% £3- pGiu Gm -frp- Aia Val- GEV His-Leu-psi-

T gD, g %%@%gn#frﬁ Wi v%Psy@h§ U TR D BT (g T Ale

T g . L
Vﬁt@g@% L%jppAL’gngeh 3 BLf‘E"Sa @2 ﬁg/@@ vdl D@W{% Leu-psi-Tpi-NH2;

N%@W\m@@ﬁm&h‘mm&p’ Eﬂgﬁstabs@@ e R ACY-Tpi-Gin-Trp-

Aiklg\f%éi%ase%ﬁa%t erge@én %\?}\I% ,@ﬁg%’i octanoyl or 3-

hg)d@o@r Ma{a@m Ay e BoTopr- s aMalia IP? mleubﬂkéz:a“p; Mz D-Trp-
-Cys- 25 Tyr-D- Trp-Lys-Val - N H2;
ismm@ma”imtﬂi@y‘éaf y=HDSTrept- ws"iwéwiiﬂws mam N@u MeNH)-Tro-Ala-

OB T B e e DR W v i o

NH& Hﬁa&l&kiu% My&FVzEDniﬂlyle&yEethebW@NNa,l Hl}li}lﬁi}ai ~Cys-Tyr-DnTrp-
Q{s Tyr- D Nal - -Val - Nal -
Mﬁiz‘f@i @M%f\@é‘iﬁxjr ﬁ“ba‘ﬁ‘iﬁh yr-idy Dife: i‘p{fﬁizﬁvs Thr-NHy;  HaD-

e

cm;\s@s Rire: Gyagmmas-Dy@r@r@g(rp-mw)s-vrmmDma1-mHg;; Hy-Nal-Cys-

Tﬂ%}% E’ﬁé@y%‘%égrﬁ%ﬁ i Lys( ¥ 5&;%;&@;@%@%&'%%[?%&&3#31~Cv3u

N;E!ZNF} '\ﬁl iﬁﬁﬁ@a‘ “@gzézyifgv“ﬁm;r%wg\h{ar it %lghaal-‘#tr@ i HeD-Trp-Cys-Tyr-
D%pmxfl&a\l’ai@ﬁphi@i [t pHzyig= N@ifﬁ‘@@ﬂ\@ﬁﬂw«wphe Cvs Nai-NH;;

H:E%*%ik@ws%ﬁ@r&ﬁ@%%@%%_f@rw% P RIBLVS Ty D Trp-Lys

NER2E - Nak- 10y - By D-Rall -Trp-Orm-Val-Cys- Nak E\EH Ha-D-Phe-
2009/ 150469PCT/ GBZOO9 05 665 Nég_ Val - S- -

CyalveG et AnalyatNaiyEy s HedédHhedc M yr_D Trp Lye iFry-thr

L@ %?ﬁéﬂhﬁl‘r%%ﬁeag@ éyD 'T'h? 'le%gj‘ %WWN@WH NE Epre-

CJ}% -Cpatld @uﬂ'}?$5&l -&Pys\?ﬁir-?@%y Hit-&~ i LiSpn- TR - "E"rp Lys-Thr-Cys-
D- Phe- Gn Tae VI-DAI%-Hi_[%Leu Leu- NH2,

MNal-NHgz, H - Cvs yr-D-Trp-Lys-The-Uys-Nal-NH;, or H -D-Mal-Cys-

Phe-D-Tro-Lys-Thr-Cys-Nal-NHy,  Ho-D-Nal-Cys-Tyr-D-Trp-Dab-Val-Cys-Nal-

NHy, Ho-D-Nal-Cys-Tyr-D-Trp-Orme-Val-Oys-Nal-NHy, He-D-Nal-Cys-Tyr-I-Trp-
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5 Phe-G n-Trp- Al a- Val - D- Al a- Hi s- Leu- Met - NH2,
D- Cpa-d n-Tr p- Al a- Val - D- Al aHi s- Leu- Met - NH2,
W@ ohoaAsE49 Tr p- Al a- Val - G y- Hi s- Phe- Leu- N1- 12, PCT/GB2009/050665

A@ ‘gﬁaec:% @i&ﬂrﬁ}mﬁa i %m}ﬂ ﬁﬁ%gﬁ@}@@kﬁé&eu NHe,  D-Phe-

B PhreAd- ‘maﬂ@h,f—ﬁ!SaE:M&LeD-W@ Hi {s-HPleethre tir N2 - VaE -Ghy-His-Leu-

Mg ERE. O3l AT R f?ﬁzw ShroNeEMp Bioth-Gin-Trp-ala-

v&c%g@m&f&r@egwﬁp @l@re\@gmﬂpyA&ﬁﬁaé%ﬁi&%m%ﬁh@@@%ﬁ -
PM@?{W&@NM&E&"@%%W@%HZ Leti-NER- Gin-Tro-Ala-Yal-D-Ala-

h
HE A B e PR TR SR U B R Re. D-Pre-oin
%/%Svﬁsmwm yﬂﬂ-@w@w@ y- His: ?tiﬁélGEﬁ-SrMaMaﬁi@ Alg-His-Phe-
cl o-Hi s-Trp- Al a- Val - L%HIS Leu-

M y BiHEr BT 1Tr@tﬁyaﬁfa§, i aeyhs-NRg; Leu NH,, D-Phe-Gin-Trp-Ala-

V%&%{ﬂ*ﬁ%i%ﬁﬁ H%l@‘?e\/&frl a% WJ%LE%E@L\@% Leu-Nig-NHz, D-

Foy-CHo-THo-pH Alas \zay %Wiﬂ &%&HH&N@] Fhe- Gw«dmptA@n‘adii D-Ala-His-
bonbesi n analogues are _described in, for

PRipgte 008974120 ﬁbéﬁifﬂr@ﬁ\iﬁvmldﬁtys@wmﬁwg%ﬂE‘)‘W&%“E L-
RGP E R PEC S LPoReRtEc. o e Tl spena s
Laisbeadiltdy, TI\/D@EP 'teir@ﬂpTrrss%atvaEfﬁigﬁﬁssdﬁi-im@wiqnﬁ_eséﬁ% oyolo-1-

P%ia‘?& g A%X%%{g»iﬁ;}ﬁug% @ysrfgé L ?;5 ;[\ f VD!DE?V_HZSS Leu-
rrng Ry %Lbygrsg’i;}% ;@?ét\paiNkl% Hss,biéﬂﬁa@ DACQ-THERRRSs M. s

L@e@ami‘ﬁéfyrmﬁﬁif’m ﬁip TDPH&@N’&%-@E}; His-Leu-Met, oyclo-[-Phe-

Ha%e‘f'i%’?hzg%r(ﬁ??%%é%@%f%ﬁ%@?@@%%@sntynﬁas~LeunMet.
H2, Desar ni noTyr - DTr p- Ser - Tr p- DPheN H2,

HIS DTr p- DTr p- Phe- Met - NH 2, Tyr - DTr p- DTrp Phe- Phe
A@rtewiéw?mwm%weada&qﬁmﬁw@ fojsenronle, WO@Q’GQSW

v@ﬁ%&%“@b@@@@?@gﬂ p&g&gg’ﬁ)@?%ﬁgy NG which are herein

inthgpobitet aNakRirysed tpxdizghe- Lys- N H2,
Al a- Hi s- DTr p- DLys- Tr p- DPhe- Lys- N H2,
Al acp[ CH2NN- Dbet aNal - Al a- Tr p- DPhe- Lys- NH2,

E%iﬁgﬁ_%gbf @'(E; eE%% A?Ec{@iilégl_ %ﬁité?%b&%hfg{ N5 B 123’"%"&»'3 of the present

mmytmmlmammba Wré}Pbd;}L%DT;F pHibyeshiNG - I2r-DTrp-Lys-Trp-DPhe-

N, D@%ﬁfﬁ%@%@ﬁg@@ﬁ? Vs D Tre-Dlys-Phe-DTrp-NHz,  His-

0@94. .
D?%@Aﬁfﬁ%‘%ﬁ@% @E@Al@g %%?gﬁ% ,?E’hs% NHBe-t ys-NH,, DesaminoTyr
D%ﬁ%rpﬂ%&ﬁﬁﬁ DPhel eu- NE]:g;sammﬁTyr Dirp-Dlys-Trp-DPhe-NH,,

o&&[ﬁﬂérg%ﬁ "?‘gﬁpﬁ%ﬁlﬁé ::%ga_ E}iﬁﬁéﬁ_f‘aiiﬁQTyFuDTF;}HbPFTrp_DF’hi-}~

HA' ?lt_ Tr m:%*aa IITe-Phesheilidl, H  Tyr-DTro-DTrp-Phe-Pha-NHs,
| s-Trp-

GRS BRI TR P £y S W2 Glyy[CHZNH]-DbetaNal-DLyS-

TP, PRSI B e LUy B BB s g s Dbetaal-

Doy A e-DRte-Dl-88er - N H2,  ay Aba-+Dipr: Dlmipyswsa—mfe Lys-NHy,
A LT G oo e g e, BECBNETAES p-DPne-Ata-

Niﬁ?‘a?}gf?& C%%@I@S Q&f}lﬁ?&’?&@ by ESF’%DS Nie- NHé NFvclenexylAia-Ala-Phe-

DE&BLWWQDTWQM@AEmeBWr pyﬁ)ﬁfﬁ}z OlmsyiehExyisla-Ala-Trp-
I ni p-Trp- Tr p- Phe- NH2, Ac- DTr p- Phe- 10DTr p- Lek..i-N H2,
Ac- DTr p- Phe- DTr p- Lys- N H2, - DTr p- DTr p- Lys- N H2;

DLys- Tyr-DTrp-DTrp-Ph e-Lys-N H 2, Ac-Dbeta N
al -Leu-Pro-N H2, pAl a-Trp-DTrp- DIrp-On-N H2,
DVakDoNaI DTrp Phe Arg NH2 DLeu Dol\lal DTr p- Phe- Ar g-

Al ~ o T res
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Dcycl ohexyl Ai a-N H2,
aAi b- DTr p- DAl a- cycl ohexyl Al a- NF12.
wm2doaeosed ohexyl Ai a- Al a- Al a- Phe- DPhe- Ni e- NH2, PCT/GB2009/050665

D%ﬁggﬁa—%fu@{} aﬁ%gg!aN%‘Eﬁviea_nﬁf%l?ﬁéﬁ@%:%ﬁeD%%g?\'?y%&za:rrpniwhen

L%cNﬁyé%s‘gﬁT@TﬁF’Ep@T{n‘p-mﬁm NR2-NH,, Dala-DibetaNal-Dals-Dirp-Phe-

L;@Cﬂﬁg&w Bl B@A%ﬁf @fngﬁﬁ' | CF@{ I Vata-Drp-Phe-LysNis,

Di@?@bfﬂé@ A@-‘T’P{J-@Pﬂ‘ié\@%g Nﬁ?; DPhes b dBRe P s Mt iNtEhe L ys-
Tr p- DPhe- Phe

Nm "ﬁyP@W@W@«@wr?}@HQ iﬁyﬂ\m 2 GgABITEBADIit: CRADCCRA Y- DT

SO B By R P B DB P DB B TErQu ey AU

m:ll% DD S EﬁHD$DﬁhNiﬁxﬂéiﬂ3ﬁ%h@P% PaNHL, Dala-Ala-DAla-DTrp-
I S r

@LMSM%@ ﬁigwﬁg@zi‘iﬁwig INHR:ABPHe-BPhRe-Lys-NH,, Lys-DHis-DTrp-
Pﬁé%}’ %’\BE Ra5h ;%%Prre ?&I&QZ ! @tﬁé'ﬁk' Md.nRENZaphenone. .

DTFplLé%NmpeﬁylmTrp&hide DFrb- L Aﬁﬁﬁpemﬁlﬁﬂp DTrp-Lys-NH,, Dhys-

T%q?ﬁﬁaagl_@(l’( R%ﬂ')ﬁﬂ.}{%( (AMI&&E Leu-Pro-NH:,  pAla-Trp-DTp-
azﬁoﬁgﬁ i n-Ad2) %@Eﬁ%gﬁﬁ%@@%\n@o%{é\?%w DFrp-Pha-Arg-

xan? VI arnl no Xopro
NI, 2-Ghic)dena il sbaes (IS 5N FOS)AG-NHL, DTp-DuNal-DTrp-Phe-Arg-

N BoL ) o onRe b LR Ane s B RSN T he Arg N, DaNal-

93@1 () A?rgaw r}?ﬁa}aggage%% egsy):\m OPROBINAAITRXARA BRAROT -

mg(dniw}@/ﬁya;jwpsndu n- mﬁw"@ﬁaﬁ%y@ﬁ@%?éxl@a@%cet ami dehia-

D(E‘%}Q’fﬁ?e AR )}% A pt: ANALNREEPRE IS4, DPhe-
AE@ZPW@W?@LQ@@W%Q pm%ﬁﬂ%rjmb O Tip-Phe-NH,, AG myg Tyr-DTrp-

1- oxopr opan- 2 am nobut anar ni de,

DKFL( ?:%“hfii‘ii‘#le |fi‘\i@o@732’~§f-@)i ijf("&rp(%ﬁﬁ%ﬁﬁ@)&ﬁh%ﬁmh )‘f‘ﬁr%ﬁfﬂai Hict.ys-

E%?]%m b 2% r neg[ﬁﬁpr hige %Pﬁs ety PPhe-Tro-DPhe-Phe-Met-

NBo,( j4hyT galbamgig- f’f%‘iﬂ&ﬁbt fpﬁa&@ai Dmap CDrp-Om-NHg,  ayAbu-
2009/ 150469PCT/ GB2009/.050

Tr@rﬂTﬁ@g (E“ A2 @i‘aﬁg&iho&@%h@fqﬁjﬁ ng bveditz, vAbu-Trp-DTrp-DTrp-

G%ﬁ%ﬁgg; %n@l{)car rl?i)tarm 1)~ § nabht%a?j"S "E"yr( %T %Aka g{%gpnhé% NH?"
HisyRy 8B Arg-Trp-DPhe-NH;,  <Glu-His-Trp-DSer- DArg -MNH:,  DPhe- DF’hen
§; g{é&g@dsg\gﬁ y&n&t gﬁ%// aEE%E)Oﬁ(ﬁgu%p o ngnc}lxsr% p?&}% amma ~3-
{i%%&@mﬂ% ?ﬂ@ﬁ? iRReener 2. Srabd i Sied- (R-ari-hopheny;.a-

| ) pi perazi n-

ﬂ%ym)m’éi Harigmey | (fR)p!‘@ﬂam Iptpericls 4 phienapdoR e S-aning-1-

oA P RS A S B oty | Br oA MO B 8 bSR3
(wmk:s@m)w)lfa u(xé 1-phenyiipeimgdmtd -y meonan-J) ; 6mtamacse 2-

GnRH anal ogues suitable for use

( $h8 R KA et B S T s S W UET

P17147 7 /
R Nt i R e R S
benzﬁﬁp:@p&ﬁ@éﬁ&idﬁ?ﬁmin@ﬁek@&fmﬁ@ﬁ Spebi-fi-d rekanpies)-1-(4-
conpri se; o : , .
Q(N%@W%@ﬁ?@ﬁiﬁ@%”ﬁ% 3] SBEREAAS S DD S EY S BOBAPEI B EHRIT -
Na{3-( 1 H-indol-3-y - 1-{4-(2-mathoxyphenylipiperidin-1-vi - 1-oxopropan-2-yl -

2-amino-2-methyipropanamide,  methyl 3-(p-iolylcarbamoyi-2-naphihoats,
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NAcDNal 1
, DpCl Phe2, DPal3, cj sPzACAl a5, DNi cLys6, 1Lys8, DAl al0) LHRH
WO 2005(5a6DNal 1 PCT/GB2009/050665

PP O PhE2 DRRk Tk 1438 B ety Va5 AL ALD) LH .
meDEClBhe2; OReL81cRi }elyzaﬁ nbBtl ys6, Thr 7, {RAE8cbBAhado)i L HR-3-

(B ER B BE YRy Ly 56+ DR ST g AP PaT-2-
vi%r?é‘rﬁ%eDPal3@1%?%%%’?’xe@“ﬁi%ﬁﬁ%@uﬁh{ﬂm&%&p%‘h@};%é—z’éRH i

yi)m@heheizé}DPai% -TRrANC Sy S B0 BNEL NS 6, -The-7 - (B Ly s 8y DAb e b@)n- 1 -
LR

e bro DO DY B3R e et o%ar ) R PTI9R S BANZTG Uk

Adrvin erazm t-ylipropan-1-one.
v I\IXr A )ghepz DPal3, D( Pi cSar) Lys6, 1Lys8, DAl al0) LH

(I\lAcDNaI 1

Exgm&gg@nﬁ@aﬁaﬁgaagﬁaft%@w S G TR PRI hfon
mngﬁéﬁl Rhess DRadwin Pifediys STdp( 6dinapley n&.PHAg87 DAVEDOBI0EBIA29,

WQ%%%Z DOSAR/Bb3AS3. cARPAOR 1420353, 836 N9 1B yrgrein

B@;ﬁlgigt éH%hér%g}%@ar)lF; %T_ Q5 gi@%%L%RHexamples comprise:

(NAAEEERDI, O DPA BRgsF AT ALaj 3P By DAl SBHEN a10) LHRH
Né&é&%%@@%ﬂa%yngm% NSO DRAY TR D AT PrRY, 2L

1 I |
(@@EQNN?CAPQ@BP%W PEELYEY DA ILYSS (LY DARENE MRH;

(NAMIpr@IBha%\DP[a%meLysme»csgs T’ loys’yRAy LB t v

(NGPREEF iRy ReAr EP ot bR Sy Pife O)LHRH,

(l@:oﬁﬁ@alph@polsﬁﬁ% lmals)rmcLyg? BRRLPsATar NEZS NP AREY)Y HRH;
- D-bet a- Nal - D- Phe

(Nﬂ?@@r W@'%ﬁy@?@énﬁﬂ'}lmbm RNQCLMSOTDEAI—MSWM NLHRH;
(NSRS L DCPRE DR el o2 D RISy RS O HR o

(NAZDWNait 8ipgIPRe? DPal®, D(PicSar)Lys®, ILys® DAIa1°)LHRH

(Nb@etwa & s IRhe? B-PFa)IihePIEE{/S TS{E;A[KI.%YLngmy DG ARE: 7T O

S e e A e S

(NAO@QaI Dipa“, DPaI ,cisPzACAIla®,DPicLys®,NLeu’,ILys® DAla'®)LHRH;

NS DR 5 B, e RBi el Tty SDAT ) e

NAbBQ%Vyﬂ)CPab@P%%.ch%%PaME’%@ IﬁﬁramWHR@t
Ph§ Lys- (beniz{‘l£1 Pro D Al 0
(Me«cmi»alyDQpao@%al |cLLySo,D@_rnm@yp) quas DAlIa")LHRH; N-acetyi-

D%@ }%}i ﬁ} P%@b[gltﬁ_lz §gieT§zh B ig %?&Pcri(? B%n ylnyﬁh rArg %ao [?Aia
N-zoetyl-D-g-Nal-D-Phe-D-Phe-Ser-Tyr-D-Lys{oyclopenivli-Phe-
Lys{cyc:iopentyijpiaﬂuAia‘NH;, M-acetyl-D-beta-Nal-D-Phe-D-Phe-Ser-Tyr-
D-Arg-FPhe-{isopropyhiD-Lys-Pro-D-Ala-NHy - Neacely1-D-bela-Nal-D-Phe-D-
Phe-Ser-Tyr-D-Lys{benzyl-Phe-Arg-Pro-D-Ala-NHy,  Neacetyl-D-beta-Nal-Lk-
Fhe-D-Phe-Ser-Tyr-D-Lys{Ch-benzyl-Phe-Arg-Pro-D-Ala-MH,; MN-acetyi-D-
beta-Nal-D-Phe-D-Phe-Ser-Tyr-D-Lystheptyl}-Phe-Arg-Fro-D-Ala-NHy; M-
acetyl-[-beta-Nal-D-Phe-D-Phe-Ser-Tyr-D-Arg-Phe-Lys-{t-butyimethyl - Pro-
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5Nal - D- Pne- D- Phe- Ser - Tyr- D- Lys(nept yl) - Phe- Lys- (neptyl
)-Pro-D- Al a- NH2; N
W@e@bs5048» 3- Nal - D- Phe- D- Phe- Ser- Tyr- D- Lys( 1 - bedH{GB2009/050665
tyils ). - Phes;l ol _Ren AN OBl Q. Or Al a- N HRw oo ¢ vieia
D@%n’%@# )és of Nllﬁl%gtg )J’enag#%}/éa%rg%%ég@s%?ﬂ? a%?rle)rﬁlo? ;Blgc:tg %% Lgs “
mEWybfetihgl-preseAts-Boi:nvidntebn-[Eber Nak - Bpaik Phe-Ser-Tyr-1-

SR Ao S & R Kk Vo R P v
Sérh?yrpiﬁ%)i_ﬁé@nty@W@ﬂ@@ébﬁr@%}@ﬁ%@jﬁﬁ%Hf‘c demaidhoh-thia-

cl ostridial neurotoxin. cordingly, said pol ypeptides
NairB-Fifot-Dalbhe Seo- Thir it Ly sl o065/ sFhapto bty irewbakadiHs  N-

S s R S e e
P8Ry LArRPRS-eL AL ek, enbodi nent, the pol ypepti des

preferably lack the last 50 CG-term nal am no aci ds of
a clostridial neurotoxin holotoxin. In another

[ p ' rabl y. I 2t
EE0BPRS T wrost i FREPES 088 PRabE 36 B of aihisly bR boent
ink@stor2fmppiaet pd-arfDyo ps-SherabHyy st Tier-CastvasQH2amed Asp-

nost_prefer abl_fy the | ast 300 C-term nal am no acid
Cleagitdfed ok v TE1-69B Va8 - neur ot oxi n hol ot oxi n.

Alternatively, the Hc binding activity may be negated/

reduced by nutagenesis - by way of exanple, referring
The pBoldEptides af thepreserniogentmodiddkcatfunctiarfal dhe domaimmf a

1. I d resi tati 266.25 to L 1267
IR RUFOHEN GaAGePBLIGN: B AT s BT p g i ra
syr@Stadma rhesBrades (\ﬁé%pél%tri@arl“iiknéorﬁkﬂaﬁéht?rih binding assays

Anal ogous nutations nmay be nade to nonserofype A

ag:idesciibed dn Pepne i orpBABhIERY. d. Biosheronglucts-Baseln a
o8 EEORAE 0 b B0 BG5S X5

arfilo2d di@8 f oclbSLidas neveotdkinendietix@y antdidtiét saBBdiment, the
abl ati on of Hc receptor binding activi tg/, Y12675

palypeRSidesi RLafetaRhs a0k dhe nlaghd tth epiederpblyh dmiiAgt HBGhIore
raphe I h ér1ee
prBRABH" e (B8 .| BaliEithl BeferaRy LI Jos, 280, apd, most

préésgablybéite | lasRB0OEIC4érndhal( 20040 &bkl eesiiags Nbfc o wiadtridial
51:631-634), which is her eg% i ncor porat ed_ by reference
NI, holgoXIp LB THtiYSly4 80P ETG 09 2556 5Nq, Pe negated/

reiﬁlg%ﬂ teclg % Eﬁ@ggﬁﬁ%q% un 2@5% 5&%@?@?’n ?%fl? Fﬂfgc Iﬁ’% gt§ (?Ilqg{ 4 for

canven@nor| modifitatibs of baelorawg dntinotachedsiduestpuiateins(iV1266

™ A i id | tid | th t | .
todh et (2B e B d 1 OSh G RSt PR st ehiSer ki afegion to
lo§®fts @@bﬁ?tglﬁ’bﬂd% flﬁlbtiéﬁ.nmml mﬁtdﬁ%ﬂ@rn@WEe (Wade & non-

clostri ic conponent, or via any functionally
sesqiyipeallendlogtiplial npeptitt repragengris.as.gescrédnstruch [Siaage on

oty o o7 mifion LR B, Ad Y 58 %, R Bptuipum E

(VePRZO10 edrel Y1295 406 440thaniRatsisio el s41Re, sikngchieve the
consists of two functionally distinct donai

f
sashpPbIatRALTHC TEsepiDrdipding ity & GoY PR i bolulinusitype A

0 - t p |, e of. d [ -
ok L i §boriing hickTy eRsERSCP BRIAE P log " BRL Blosyicia
nef:d(r?thmsti Detagl:s_ofdrrjsi and oﬂﬁérﬁmﬂ;mimfssagemfsﬁribw ilRunrael et

W ng, puplicatl Qns, each_ o I.ch 1S rein
al; R0BF b VidleBlar Migrabials 543 r 864). IisTbisherRby ipReiper@ied by
T 997) Nat. Struct. Biol. 4: 788-792;
re%ﬁg‘?gg&fbézoom Bi ochem J. 347: 199-204: Hal pern J
(1993) J. Biol. Chem 268: 15, pp. 11188-11192; Rummel
A (2007) PNAS 104: 359-364; Lacey DB (1998) Nat.
Struct. Biol. 5: 898-902; pp (1998) Am Cryst.
Assoc. Abstract Papers 25: 90; Swam nat han and
Eswar anbort hy (2000) Nat. Struct. Biol. 7: 20
1751-1759; and Rummel A (2004) Mol. Mcrobiol. 51(3),

~N A ~ AN AR T 1
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WO 2009/ 150469PCT/ GB2009/ 050665 t hus | acks the Hc

bi ndi ng function of native clostridial neurotoxin. By
wowrgpasodsexanpl e, in one enbodi ment, the C-ternPCEGBY009/050665

e I
nShRRE LrAbaFa! e IMRRAIHEE bERS b ERigR ook o
fuactiahal ¢tJ domajn of atdhesti@ibEneunoédxiB@ndnalso lack ahy functionally

residu r the C-termn 100 5 amino acid r.esidyes,..
ey ivainat T BradiiIoni s G PRaeRtsee ok i oa ey bifies iReton
ofC’at RId5tAdhl HEIrBX O M hreepbiusite & BiRE fatt 8yMdt8somal

50 amno acid residues, or the Ctermnal 160 am no

membdam%(wi@etsclmtrldlatII-b;scnommraaentnewnetw funietianglycegliivalent

TR i B, PSP R a8 b cribeg o St o1 8, (185 ETEN OF Bbohem.

1PEFS5-8, portion (Hcc) of a cI ostridial 10 neurotoxin
and thus |acks the Hc bindi ng function of native
clostridial neurotoxin. By way of exanple, in one
di h t t
& WERIe 45s8 SRR’ EbPhRIa NG RER R RS, dipronipately

400£94@zintino acldreskiicdyuand consnstseofctwbe‘uncuitahllgkwstmt domains
acid residues, or the Cterminal 180 anmino acjd
of apprRxdratedy 25@% Qa8 trnelystheyhi#emaipal regiond (eammonly
Gl 0 [ e u
o g Tt i nEeete) FobbRRY Gt Cherfing) Yegion
(commnantlpxefernlmiatwas hiae rh-lccayemtmp of dtbmetr‘r)eﬂ'h@(ma:pllsecomﬂTmed

t ial H tid f t t
by 138 ol oW ioa PUPIREN oS o eahE oL aigh i heP G s hergisa fe its

er&fr@t‘rgfpoﬁ&féﬂeﬂcertﬁer%fto GRBR Cng@et?é%tﬁsﬁ‘@étf B‘id?xiﬂfn788 792;
o acid residues (Y1111-L12 otul I num type
Herserost b2G00) &mh&ma&w? e@%&% KlalpeosJ £1293) J. Blol Chem.

26871t PPeT 3985 TeieRs RitnRel BeepBrL BRI 505 Lagey08

(1088) NEesSttOck0B R F5:2348)- o6t Kihd g’lg Ark. GRSt OASII) Acbstract
am no acid residues (Y1086-K125 25 Botul1i numt

PaRarp A0 SW@rmrqutaadr@vafagg?omyl@@oenm)sﬁ& Biol. 7:

S
1R BRI P pefR 08 tEOUATAG, MiFRbIER, B et Morgover. i
hdsYBder8wiall idzumented tﬁ'd“tehe@t/am||d£n'egfdne(d-ld0¢f\ﬁh1|ehcoe;nstltutes
théa(guences shoul d be consjdered a quide as 30s]i

1etnipAs 1y 0 emino aeisy Eﬁsﬂfbﬁ% 1% G%SF%%S&'W@E%'”@%Q of a

clBERLRARBURTokiA o REGRRNGI 'cEN?é‘(t, 6‘rseﬂgm%y§o ﬁellve terminals at
non-cytot oxi c proteases that are capa of cleaving

theneeonrommrrcmlap’r gnrmtlna of thishefaeix as yalso Corsfiroredafgyartiae ua;bove

kary ic ce , e b -
p%‘é@ gé%ﬁ W/ g’ﬁe\mﬁo%g‘ B r SRegLicatgh {g,@ clostridial
héﬁ\@sﬁfﬁln leﬂfkﬁf@} a ﬂ!hdtlénﬁfﬁééﬁyaéﬂa\(n ﬂcq?édti@l@ (6F dBRRiPaRRh that
(orf fragment thereof). Mire preferably the bacterial
thprimavysendin is élcapabte Of dinding: t@@e&rwrtacesnepeatqnmtomhlch a

ol e e R s gy Y ey Fk Do

si@ROracke @akinetiofal HKEpepiderdn otﬁerTWGrdﬁ eRe Mccl pﬁé’pﬁi@ﬁei @gion
al so enbraces variant non-cytotoxic proteases (ie

is veitheinpartiafly rert whally ydeleleds ramgthenyiseagwoditad c ie &) through
v
oA 88 s lfal Sl ER AL LoclfRIN Pl b
abiléty ifanhenvetetmainel sadt theanro‘fﬁ&’scmquactamy at | east
80% nore preferably at 10 | east 90% and nost
preferably at |east 95 or at |east 98% am no acid
n
TR B R BRI b B pr et A dgntion
labless pag céreh@rteadingb pepide pagenh) (Hd ob @ptlostadal aeurotoxip and
- particular nmention here is made to the increased
K't/ Km of BoONT/A nutants 1A, E54A, and K165L see
Ahned, S. A (2008) 15 Protein J. DO
10. 1007/ s10930-007-9118-8, which is incorporated by
reference thereto The termfragrrent vvhen used |n

o o, . a o oy o s o
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25preferably specific for a SNARE protein (e.g.

SNAP- 25, synapt obrevi n/ VAMP, or syntaxin). Particul ar
worenwiisned s made to the protease domains of  PCT/GB2009/050665
S YA e (iRinG RN, BT Raff LRATRIPAE ORI By yrov of
examplac msondemisoe irnént) due Q-exmin adly readtersdedmblostridiad Ay peptide

o5 e ) oS RR RSRLeY B BB S SREnR )
reSRIES! BXitRE Alt&rRihad8eesmihe GRS Fdidlies, sithd BSter@ial 100

clostridial 35neurotoxin enbraces neurotoxins produced
arpipoCacitetesiduesToNThe GriermbipalC120\@mnino acid residues, or the C-

2009/ 469PCT/ 2009/ 0506 | i. NT ) )
tefBial J 38 EPRNE A Fepldes o e Ltatblif e 4o acia residues,
orBeNTELtbkRiNAL YBOt MindSadit aeyRREs f £cldd@idhl he@dtoxin heavy-

butyricum The above-nenti oned abbrevi ati ons are used

chat.o iy Fnathem emhasiment, sieciclastddinbirin mePtideaapitee priesent
: cl r g BaNI : . Sour fyneur ot 0xj .
RS SAAL RN CRRGES, bEBAE Ao e ki

nepotox@s drel ahber laBrNTtheet yieging Balicsioar ef t iativeo iostridial
potent toxins known, with nmedi an | ethal dose (LD50) ,
NeLEPIRX - iy Way & qxanml%gnwmbedmrs, g Kgsiaisiad ity peptide
laEiks EH@.@%HM&%%%M& Hckd ?é’sﬁg{lé’sedorl fhet &@termWal 150 amino
gastrointestinal tract, and, after enterrng the 1
agemesidles, orc tHeat-mmmiral Md & amirtce apide g ES, ornbebCderminal
cholinerqgic nerve, term nals revent, the rel ease
16} afiin pOR GRS GLPS e eIt Rdng, P el S0k ke RweS, 67 C-
teBAMNE @QOE’é?N%Fa(ﬁ@‘F'eI Gﬂ}gé,%@ﬂh%a%—%rminal 195 amino acid residues

synapt obrevi n/ vesi cl eassoci ated nmenbrane protein
of( @ARsiridiaINTEarotBeNT heawreh@oNTBYE wagagle furtfeer example, the

iGHHARL R et a3 &5 asy i Radir S aitiuhge Hrddnerence
setfuenet eRctdefrom t%ie-g:rbaiﬁ onsietieg s of -150 kDa,
consi sting of a heavy chain (Hchain) of -100 kDa

covalently joined by a single disulfide bond to a

l'i ght i n(L=ghaj =5 : ' ]

consi %?@ﬂ,agmtt&gggoh%%rﬁgéx%agﬁh%?ap%%ﬁ@J?’g?ﬁ1 £ L1296)
C-t er Botwihushoype B hétobtaxdn F aening adidf residules (Y1098-E1291)
hi gh-affinity neuronal binding, whereas the N-term nal
domai ROWLRY M PR Lops@ionn - BETING @6 egiquesritid arfe! 291)
LT anseofAhliNypd Tnbadidif - bfnifo ZLRFreRRRRISA OO E1276)
nmet al T opr ot ea responsi bl e Tor the cleavage of the
subst Batudn SKAREe (i o¢wotoxi2 5 afhieo Beidmekiduleai (W 108Gd¢Mo2 )

f the L-chain of toxin,
whi crBPLIGHEY PR ErisipI T s pge Bpibea e UCE 1976

and i BoeARaR §p8TG REGIAREKIN Lich@hbach] RAY S & MOBLE] 207)
and/ or plasma” nenbrane associ ated protein involved in

cel | uTaiangg sepretoki. - B0ino acid residues (Y1128-D1315).

The above-identified reference sequences should be considered a guide as
slight variations may occur according to sub-serotypes.

The protease of the present invention embraces all non-cytotoxic proteases

that are capable of cleaving one or more proteins of the exocytic fusion
apparatus in eukaryotic cells.
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Exanpl es of suitable protease (reference) sequences
i ncl ude: Botulinumtype A neurotoxin- am no acid
WO e®pdsEs (1- 448) Botul i num type B neur ot oxi n- PEIGBR009/050665

THE rforbase Oife [RTesd invafin s OB < AGHHA Bttdase or
fragment_[lhemﬂf))t Maore pBefetdbly thve batptelrll preteasdeoisiselected from the
n Bot ul i num

SRR GBS H U G NSl SR o CP L (o prslgsiridial L-chain, or
nd Q@r@@@%&é@@ére@’ﬁbﬂpﬁ%‘ N. §656H&8sad dr §4/§I)ewﬁ5h@9)

aci d residues am no aclid residues -
amno acid reS| dues (1 441) amino acid reS| dues

1- 457 am no ac d resjdue 9 * Pohl ner
g ofpddnt, B efoRcaith SBbEIES, Ve han cvigiPi igtedses (i
varRINeDof 'er%QFdﬂ?f@h@ﬁhr@/ pF&éQé@ﬂﬁ@lebbl%’sEtéb mg as the variant
above-identified reference sequence s

pr@&@@@@tlg@emcgmt@ée the mauigite prateass @ﬁfé/ltwaw (W?M@f example,
= 38085 BB 8 3RS, AUE BRI B B9 e HRreray o
Ieatleee?/&;)amditrﬁestslp'rgbtdw chitf feaser®5 ok agit fgadt 8% amino acid
sesq%%%ggcﬁgmology with a reference protease sequence. Thus, the term
variant includes non-cytotic proteases having enhanced (or decreased)
endopeptidase activity — particular mention here is made to the increased
Kea/ Km Of BONT/A mutants Q161A, E54A, and K165L see Ahmed, S.A. (2008)
Protein J. DOl 10.1007/s10930-007-9118-8, which is incorporated by
reference thereto. The term fragment, when used in relation to a protease,
typically means a peptide having at least 150, preferably at least 200, more
preferably at least 250, and most preferably at least 300 amino acid residues
of the reference protease. As with the TM ‘fragment’ component (discussed
above), protease ‘fragments’ of the present invention embrace fragments of

variant proteases based on a reference sequence.

The protease of the present invention preferably demonstrates a serine or
metalloprotease activity (e.g. endopeptidase activity). The protease is
preferably specific for a SNARE protein (e.g. SNAP-25, synaptobrevin/VAMP,

or syntaxin).

Particular mention is made to the protease domains of neurotoxins, for
example the protease domains of bacterial neurotoxins. Thus, the present
invention embraces the use of neurotoxin domains, which occur in nature, as
well as recombinantly prepared versions of said naturally-occurring

neurotoxins.

Exemplary neurotoxins are produced by clostridia, and the term clostridial

neurotoxin embraces neurotoxins produced by C. fetani (TeNT), and by C.
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Bot ul i num type A neurotoxin Botulinumtype B
neur ot oxi n Botul i numtype C neurotoxin Botulinumtype
w®2eas@sdxi n 20 Botul i num t ype E neur ot oxi n BedT/GBRMBN0S0665
t t PNy t
ot (FRATY Sl o8 KT B8, AR s YR KPR Y ateR, BN ke
newsiotirsspriodiiced A1) C. daratd aadi @. besridues M -2b48)mentioned
no.,.acid re e ML- R445 am no acid residues
RV RI35S Sre ooy e O RS TN EPRABE Orht dlo iR Tele, the
ndrRhdsese (BENTA*EénoRE1RE &fdr@'e I He 6D xiMVBs BENT (s@fVpe
variety of clostridial toxin fragnents conpri sing the
A). i Gotresperiding anmeacladwleldapplies ds pdmr8a T skeotppess ent
invention with the proviso that these Iight chain
fragnents can specifically target the core conponents
BONITS heenpir losaporaritt ekinsekie@fe, arpamatish ritalt §6se (LD50)
participate in executing the overall cellular
valeeshden shcanensing #oen és9 rtpdbamg/kgxdepw@&ryﬁheaﬁargtype
B&N?Qvﬁ‘% 4q %%Hr i Ft‘heT tt%%tl%é ' %Bwog%fter enterlng the
clostrldla t'oXi ns "ar pproxume 4120-4 am no

garwrdiscirculatorgt hindnid thenpreésyaaptic eneybedriec od@mallnerglc nerve
Research has shown that the entire | ength of
teEnhats iafdarreveit nthe &H?a%fhé? ntheg HSWQ’G@E@%B‘P@/ acglylgheline.

f
BDATRATD JNTE 4 PRI, ded R horfgyinjgesicle-

agsoei aBadNimein biagiet pnotmn r(VAIWD)w <BON'Ez’(m iBodNdIT/Acaina: BoNTE | cieave
activit anoth - | ex the fi
thg; amapéﬁeq{’aa %§§§§:I%? trﬂrg ,\ﬁam2t’|5 Rga (,%QRL’ -25); anJ éoﬁ\'iT/C
cl8SRY daf4GRPCT/ GB2009/ 050665 chal n are not required
for erizymatic activity. Likew se, the
carboxyl -term nus of the light chain is not necessary

BT A & eathel BBMEE PERB BEMAN ChiiPfiaedPt136 oa,

cohbistifigBof ar Besat chéﬂU(H%ﬁaerrofen10@H4Da3 c@véllevatly Yoind8 by a
anot her non-limting exanple, the |ast 31 am no

singlpadisgifidenbon@éNg A kjﬂht @hﬂﬂn(k@%ﬂb@é?@#%ﬁh%r% chain
ol S el TN So0CH P g8, P s

reqbatédl$orcme'm|gB4arﬁfg1@mmcmaleblndlngpwm:eredmt\hlerm terrhuaegudjrnam
for ex | e, at | east 350 am no acids, at

(Haiyis BAIRASCALDASE ImolYech By MegEhrane eprmacegion aThe dagbain is a

SO A R oS i R

ShAREhptiotgiht chai ns conpri sing an enzyrmti c domain
having a |l ength of, for exanple, at nost 350 am no
acids, at nost 375 am no acids, at nost 400 am no

Tt?&té?'ﬁr L-2halfoedgrieRt ABRAS a%n%orfﬁ?ﬁ oAthdPchaftPéf & Relfdtoxin,
aci ds. 15The non-cytotoxi c protease conponent of the

whick sisagment detianstrptest ar aietglloprotease activity and is capable of
proteolytically cleaving a vesicle and/or plasma membrane associated protein

involved in cellular exocytosis.

Examples of suitable protease (reference) sequences include:

Botulinum type A neurotoxin - amino acid residues (1-448)
Botulinum type B neurotoxin - amino acid residues (1-440)
Botulinum type C neurotoxin - amino acid residues (1-441)
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conpri ses a BoNT/ A, BoNT/B or BoNT/D serotype L-chain
(or fragment or variant thereof). The polypeptides of
wo bmopsmEeent i nvention, especially the proteasECT/GB2009/050665
conpo I be P Il p
COmOBndA Y HEF Aoy OF, PERHIH St rod il TRMaBF!
of thBo@MDUEH$peébmmmnﬁnﬂn PEGyammunamdseadue$CUMQQ)y

referred when t ase co rlses BoNT/ A,
B o B Ealim e Bl of or BTG s geggueL-435]
add'tBQﬁmﬁum3§SéQ?nbbﬁn8hﬁer”1n§§mﬁ5a&5@eﬁﬂﬁé§

@41
conponent. By 'way of exanple, the N-term nus o?ﬁé )
pr ot ebsl@nmayepRBotbrinext ended wi t dmoreacd resideesi-A67)

id . Q. d whi ch be th
or g BePBESene o ore of sativipat reniey CPRRES
may have its own PEG nol ecul e attached (e.qg.

covalentlé]attached) thereto. An exanple of this

t echnoPeginersJ.delsalr (B )i Natredils, IIMSI@*B 4@diwhichds hereby
i ncor y reference thereto. 30

A Tr a'ﬁg{sg%ggtedrb [ﬁ)?er%%éiﬁ%r%h@% ecul e that enables
translocation of a protease into a target cell such

that a functjonal expression of protease activity

The @beyevgenifigd: rrderepes stRausnce nqug &@( C@@'ﬂere\ﬂhét%éﬂe as
SIBRY YARAE, e SRR o So bR, P2 aE) ielenfole,
U852(Dﬁ/7dﬁﬂ 6033 dlyerteby ciondbiponatiedblyy aeierenee dfieratajuaies sbdhtly
onv? %}gq&l assa%s._ For exanpl e, Shone C. (1987)
difeeof clostidigl SEQUENESS assay enpl oying | i posones, whi ch
are challenged with a test nolecule. Presence of the
requi site translocation function is confirned by
r el eaBetulingm type A mwgtom of S&minmaigidoesidaes(MécK448)

read nmoni tored [see Shone
(108 ARG AR RO e A0 Fes98S gy -Kae 1)
f urt hBotuEXamtype IGnelRbed by- Bnaesasl meBduééaﬁi)KMg)
whi ch_describes a sinple in vitro assay enplo %
pl anaPoisliBePHYPE 51 aewoteyir nemwmﬂﬁé%GdTﬁ@dQGS(Nl -R445)
menbr th a t
reqw%&?Iﬁ @HqX§$oca |oﬁﬂ?%%ctlo%%ﬁg)%gﬁgggahgsgmq §£§b)
i ncr eBeteJlmumctg:plecmano&)Mr 0SSs- ammzb a(ad‘meadees Kl\sleeK439)
Blauste|n (1987) FEBS Letts; vol.
115- 1801IINWAYPE ShnAPURAIOHB dol og?mtr@ %ﬂﬁﬁ?%dbl%%@éﬂﬁﬂﬁ)
of aﬂUEn%H%%SQmand thus 15 ?ﬁﬁﬂgé&HQQQHﬁngﬁ1‘A457)
Transl ocat 1 on mai ns suitable for use in resent
i nvention are provided by Methods in Enzynol ogy Vol

A BanaB AL B BaameniSppeiahe TR TRl Fosin spa e usetul
n%ﬂﬁkﬁﬁ?%ﬁ%ﬂé'@@%eﬁfﬂﬂ%hﬂéﬁﬁhﬂ$tH@WﬁbO%o #at 1tRBSe 2hBThain
the variant domains still denonstrate the requisifte

fragraentscxent spacifieally vanget tsy corgycarhpenentplad they neardteansmitter

hav t. le 0% ferably at |eas 0%
el o RBRU F LIS BB EF o, eRpayEREnE dherlagetuiar
m@éﬁ’arﬂém&hhér@@?ta Q1B%triaind| NOxiA ProtedfAicame @Ie@Qé@'aOé.DbsWat@ The
a reference translocation domain. The termfragne

gk AR @! (GOSGRIE! FORNS Gre ARRASTEHAN SR0d6ARAMINaERits in
5
eflgfh R il Sy S AmpE Sorin. BeoBiA his STt he

erttire ll@asth oI@Cblestndral murdhgretscrmueS 106t rtdwssaﬂye‘beﬂtesenzymatlc
translo ati on domai n. eL\he case of a clostrldlw

agtivip Qqf §t%4¥'“@:%tﬁ=‘aﬂﬁmat'rl‘w # ragRertMif P%feéﬁaéfbw ings figgt eight
S, I
arfRR3cigef 1R BORBRIignERNaRRE dtpqled (it AR adthity
As asothee srooflinmiting marrqflertdaecfafst eight bouaa ecrdsokm‘rthenTe{Na‘@ light
HN domain). As with the TM' fragnent' conponent
(di scussed above), transIOCﬁflon fragnments' of the
present invention enbrace fragnments of variant
transl ocati on domai ns based on the reference
sequences.
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WO 2009/ 150469PCT/ GB2009/ 050665 The Transl ocati on
Domain is preferably capable of formation of
w0 o0vopseeabl e pores in Iipi d menbranes under PCT/GB2009/050665
oSS Bt o drec i RAny MR AP, EhelR, SRe Lol dSterhinus
ofcthpdighé cbélnplerr&)tfrmceasaanynfowat:hwty tAsaerelsuitiay example, the

5 The Transl t aj d
129 B, SMHoc AGBELP Bien BN ottt (enden A7 A& ate not
o268 1bAbnjmilié Byt A& Gfon-HARRE: exdin9BE the last 31

enbodi nent,” the Transl ocation Domain Is™a
aminanatids af |thg Tedhilighbthain (Eesigues 42detb7asara nedoequirad for
t oxin. or _Vvira rotein is . well docunented that ...
ertzé(maglc At A9 h of aBB%?tér?q ‘}"'St SQ]de%?%tcﬁ?réén%lP & clostridial
toﬁmpﬁé}htechﬁlné Qfdﬂﬁmlﬁgl%lh @ﬁﬁ%atldztddrﬁalﬁ' ﬁ&/lh@%ﬁgﬁﬁtof for
certain transl ocation domains of virally expressed

expeTRIeanb 182 30 Pineianidnral leaBhBTS aMncoaRagab least 400
arfRlo®deiSH S0 AAMA ARG BEISTRILAPfhds? J50°aRiit 8Rbs. Other

I"nventi on oca |on maln may

agpeet rofdithls asrhigbdimedticbaas ntdlmdd—il\bldgurraliah (oxin alight chains
functional conponent thereof). HN pneans a portion or
COrPRIERIRG ENdINZYAEBLIQ GHBRIA hﬁV'QQ 81leRathicdi %or exammir.Gtimost 350

arﬁp’v%t %@g&{f{t%%s% ‘éﬁLﬁé‘gcfd% 5?%0%@466‘&!?%5956?@341 g{i‘@étf425

harn, or t omal n correspondi ng
arhinecaad and at hest AbB@miRoEtadsn. The H-chain | acks the
natural binding function of the Hc conponent of the
Hchain. In this regard, the Hc function nay be

THE MRl thibxRebritE8de Qforﬁﬂtﬁe’ﬁ@ cﬁ”ﬂh@op%'eﬂt Sﬁ%l'ﬁ%ﬁepreferably
(either at the DNA synthesis |evel, or at

cqrogrisasy at BeNTAA,| BQNT/B)prerNE&@emtypedx efa@e (@5 fragment or
tre'gimsnt‘r()i1 Al ternatively, the Hc function may be

vVarigg WQ}FS? d by chenmical or biological treatnment. Thus,
the Hchain is incapable of binding to the Binding
Site on a tar]get cell to which native clostridial

TheepplypeRriidey of Ge preseniorvantian. egpeciedy g peotepse component

g 44 BERSAARE) THENRLORRIY R PRI S, 8P exdiole

ype A" neur of oxi n

duretiomt eix botidiotofl theuprotepse Ccoraponémii mEegtambnnwnptaymmlarly
D_neurotoxi n 35Botul i numtype E neurotoxin

PretegTesl c¥hem 4988 PIgteags; ﬁ%mﬁef'%ﬁ r&sPabid&i( &10"85@) prote%se
P%‘%%@g@%r@fégﬁﬁl gHg@ldgéﬁli% I%S@tlonag?zgﬁé?‘% thd REIHHASUS of the

protease component. By way of example, the N-terminus of a protease may
be extended with one or more amino acid (e.g. cysteine) residues, which may
be the same or different. One or more of said amino acid residues may have
its own PEG molecule attached (e.g. covalently attached) thereto. An example
of this technology is described in WO2007/104567, which is incorporated in its
entirety by reference thereto.

A Translocation Domain is a molecule that enables translocation of a protease
into a target cell such that a functional expression of protease activity occurs
within the cytosol of the target cell. Whether any molecule (e.g. a protein or
peptide) possesses the requisite translocation function of the present

invention may be confirmed by any one of a number of conventional assays.
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WD 2009/ 150469PCT/ GB2009/ 050665 Bot ul i numtype F

neur ot oxi n- am no acid resi dues (440-864) Botulinum
WO ye/18840® ur ot oxi n- am no aci d resi dues (442- 883)/GB2009/050665

Tet anus neurotoxin- am no acid residues (458-879) 5

The above-identified reference sequence shoul d be
Faorsadpied Shogei @ (a@&s?l)i ghsmtmsi an omsvifray assayuremploying

according to sub- of exampl e, US
096871601 08D ke FBRISTIORo M Ht BT HYOIEHE bridiesence of the
reb RN tPAnstddeBidn Suh &t ¥% irii@eBby FdI88dd Frehfihe liposomes of
sequences: 10Bot ultnumtype A neurot oxi n Botul i num
K't ypd/ BrrebelechNAD Bahigh may bgpeeadilpenooitonedn[see Shone C.

(RGBT iR B T e 2R AT o oxd b Bot ul i num

type G neurotoxin Tet anus neurot oxin am no acid
resi dues (A449-K871) amno acid residues (A442- 5858%
A dnither xpmpleds dureyideraby-Rigestein d¥i (P& whidsidgsedbes a

siffef; QP hse? Ehlle PRbdls ™ A Rp oo ity h perfiefes. The

méWén&Gébe amallemgadi dvitteshduest (méBuMB7and Itime t hequisite
context of the present invention, a variety of

tra RGO THNCHRSK SreamNTeg: Rhan HTeaspin Sengiciance across said
mb RS ﬁbb‘ﬁ@ﬁ’&%ﬁ‘i \A{\tg‘r??{)‘ EE‘BSJE@tfté“vo'l DS ABCH SpPf 1 fd“FZO]

presen nventi on rovi so that 'these acti
fragments can facilitate the rel ease of a

cyt ot oxi c, pr ot eas e. a clostridial L
Aqan e Goabidh ol St iasSessingnt bt Sgna-Bison dne thus
|déﬁ‘t"ﬁ},%*tloﬁeb\‘ ﬁ%%smﬁﬁoﬁabbh%nﬁ’@t&lldﬁleexﬁﬁuﬁéé‘gmt'ﬂ?e present
overal |l cellular mechani smwhereby a clostridial toxin
mpemttqq_sblqrm esdViged by Methods in Enzymology Vol 220 and 221,

Membrane Fusion Techniques, Parts A and B, Academic Press 1993.

The present invention also embraces variant translocation domains, so long
as the variant domains still demonstrate the requisite translocation activity. By
way of example, a variant may have at least 70%, preferably at least 80%,
more preferably at least 90%, and most preferably at least 95% or at least
98% amino acid sequence homology with a reference translocation domain.
The term fragment, when used in relation to a translocation domain, means a
peptide having at least 20, preferably at least 40, more preferably at least 80,
and most preferably at least 100 amino acid residues of the reference
translocation domain. In the case of a clostridial translocation domain, the
fragment preferably has at least 100, preferably at least 150, more preferably
at least 200, and most preferably at least 250 amino acid residues of the
reference translocation domain (eg. Hy domain). As with the TM ‘fragment’
component (discussed above), translocation ‘fragments’ of the present
invention embrace fragments of variant translocation domains based on the

reference sequences.
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25 cl eaves a substrate. The HN regions fromthe heavy
chains of Clostridial toxins are approximately 410-430
wa@einoseed ds in length and conprise a transl ocBtT/GB2009/050665
TR0 3R ﬁ%&r’ﬂa@% g? %*&?Eaﬁl@ f4Ohat H&ﬁgﬁgaewne%ble
region roma I a X|n eavy c arn
poresels:haldymbmbrah% Undelsbmxﬂtlomsgoﬁtclw pHt me‘fertdh)dy it has been
sl ocati on donmai n.,. Thus, ,aspects of
fouRBaa: O Bl T5 PAHIONSI S5 Bralen: SIAIREUIR, Cagblsns! pore-
fofrREMGH Wltﬂﬁh heldrRidSbAEAMGRLAPERI N having a length of,
for exanple, at least 350 amno acids, at |east 375
am no aci ds at | east 400 anmino acids and at | east 425

RO RSBl Dbl AEBCES dutdindd ek BoitsBBE pft8in source,

m%ﬁﬂ&iu%aﬂ’ﬂo@rﬂ gopadterifia\orngiral iﬁ@l@ir’ﬂ $durcé or X! & one
most 350 ami no WD 2009/ 150469PCT/ GB2009/ 050665

a
erﬁbo@g]erﬁl th@sTra@‘iSE)CéﬁOﬂoDQmadt isaf trasslogainc daneain of an
A At Bgétterléft%xﬁ’g&r'\%a"i‘@&f% For further
ISR R gene as!'s 8%i n production in

C ostridiumb5botulinumand C. tetani, we refer to

Hender son et al (1997) in The d ostrl di a: Ml ecul a
ltﬁw%ggiowmerpiﬁﬂh bic8stad dapisoE b@PP%@ texa ’F‘@I%UHQ are

r ST u [ t
R R oAt Ry PR 1 50 RE i et HoRah f8fcation
dctrhalhsdof nmtallpcexpressemarMerr&)raﬁanfﬂysmr mww‘rsetare eapatme of
id resjdu so.l ong as the nodified rtions

foffinG SHEftoRGESat cSHRE ANDRES BN e TPPIRHER ol present
,nf,émgrf on. Alternatively, the Translocation Domain may

be of a non-clostridial origin. Exanples of
non-clostridial (refer ence) Transl ocati on Domal n

e restricted.to

TR TRbRSobfort S Pl BRLofr APPSRl Gty rutt s, e Hy
dathain (BF @Cfunbli?érhal %ﬁ%neﬁ@ﬁherb@ﬁ H9BaBan8% 86&@)21 &r2P&gment

Silverman et al Biol. Chem (1993)
of2trep H-ghaig oof am@ia_smﬂj@n neErot@&ggmprexmém eguivpleps . to the
arfiflod rmi’n]aerha|P%~f2t?ﬁe5iL%ch§H [R5 LB QLRG| i9 Jhat
seu om)nas exot oxi n |or

frdgrBO) in3he ||&565H3(5’r@d ThbeHiﬁatrf I@nké dwha@maldmn@nga‘unétlon
ant hrax toxin {BI anke et

of i8R flq §9BosgNt 8§ !5"4912‘?'” d”JBﬁF@Q@%fthﬁdﬁ@wﬁt@”dmay be

b uachsP s W Bt A5 eSSl Hjpe s

synﬂmms Iet/elalor( Boothe PNASsyr@Besippler@Boyr IB8R]easendr protease

et BlsgrEReh ! T, Hovlkot ety bh Rariyar By dgmical or

b|81'opfc,%1 treBEndhaMPhs ahé HLcRIMES I pRBRNbf bihdthg to the Binding
urally-occurring protein, or may include am no acid

Siteaoh attacged osd to M@craeam\rescloaiiﬂdml inengotdxinr(ce. ikjetoxin) binds.
the translocating ability of the Translocation Donain.
Particul ar exanples of viral (reference) Transl ocation

E@ﬁ?ﬂe@%f%wtélﬂbl(ﬁaféﬂfncé@Tb@%ld)dhtbh@@h@ﬁn%ﬂhcmﬂéent ion

ncl ude certain translocating domains of virally
expressed msnbr ane fusion proteins. For exanple, _
VBaneBofingh typé BRI 3t fafinPhoia (dSa3s IRRREYBF
the tPansl oca . menbr ane fusion

vesi clbmﬂmonm)typa Bhewotedin a nund@incodcid mesxgaes; 0445me58)
anmphi philic peptides derived fromthe Nterm

r egi ogo‘i&'ﬂ'”v'ﬁ‘f VB%&BeWOF%” haena@ing #¢io ,qes@yﬁ%,(44525866)

have CRSTHANTRRE® (BPERN 1s0ac0ni &G 5BRABRT LIS 802)

t r ansBodinumgype t neéwrptadie a t+amglooacidiregiddesid28-845p
fusogeni c peptide of Semiki Forest Virus (SFV), a
transl ocati ng domai n of ves.} cular stomatitis virus
(VSV) glycoprotein G a trar%sl ocati ng domai n of SER
virus F protein and a transl ocating domai n of Foany
virus envel ope glycoprotein. Virally encoded
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5 Aspi ke proteins have particular application in the
context of the present invention, for exanple, the El
w@embaswenf SFV and the G protein of the G propPer/GBe#09/050665

Vi st e DBe FLETERRNRL, Lot B At 8y RER A 800

var i adowlinhertgpé .G Acevantoxint nmayamonpacid eesidece®(44HB863)
conservative nuclejic acid substitutions and/ or
e oI e LS BBt one o | noer FTBIACAIERONRR (4R Th
that the variant possesses the requisite translocating
function. A variant nmay al so conpri se one or nore
Thariaboveddentsiedstefengnice nsequence sghaud e aongldersideai gide as
lob insertions, SO Ion(% a(? th[e vari an& 15p sesses t.he |
SIIgRh YPEFYNS, Y PSR LT RGO i P -SCrPAIRS SYaf/pY Pt example,
USOPE0 7110366832 (Iﬁéﬂelbg iﬂ@b%dr&t%ddbl?sre@éﬁé@fﬂﬁ@‘ét%) cites slightly
Di phtheria toxin 194-380 Silverman etal., 1994, J.
differeint clostsidial ssgiuepee4- 22532 London E., 1992, Bi ochem
Bi ophys. Acta., 1113, 25-51 Dormain ||l of pseudonobnas
exot oxi n 405-613 Prior etal., 1992, Biochem stry 31,
3555- Botdinifnhtgpa Ané&astoxin  1994amBicoacidjre$§idess (A449-K871)
532-538 | nfluenza virus haenmaggl utini n GLFGAI AGFl ENGV\E
GM DAvridindmdYRAE RPN eof - PNHIKa@H 48Sidugs G442, S858)

e

1986- B8@#num type D neurotoxin - amino acid residues (D446-N862)
Botulinum type E neurotoxin - amino acid residues (K423-K845)
Botulinum type F neurotoxin - amino acid residues (A440-K864)
Botulinum type G neurotoxin - amino acid residues (S447-S863)
Tetanus neurotoxin - amino acid residues (S458-V879)

In the context of the present invention, a variety of Clostridial toxin Hy regions
comprising a translocation domain can be useful in aspects of the present
invention with the proviso that these active fragments can facilitate the release
of a non-cytotoxic protease (e.g. a clostridial L-chain) from intracellular
vesicles into the cytoplasm of the target cell and thus participate in executing
the overall cellular mechanism whereby a clostridial toxin proteolytically
cleaves a substrate. The Hy regions from the heavy chains of Clostridial
toxins are approximately 410-430 amino acids in length and comprise a
translocation domain. Research has shown that the entire length of a Hy
region from a Clostridial toxin heavy chain is not necessary for the
translocating activity of the translocation domain. Thus, aspects of this
embodiment can include clostridial toxin Hy regions comprising a translocation
domain having a length of, for example, at least 350 amino acids, at least 375
amino acids, at least 400 amino acids and at least 425 amino acids. Other
aspects of this embodiment can include clostridial toxin Hy regions comprising
translocation domain having a length of, for example, at most 350 amino
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Sem i ki Forest virus fusogenic protein Transl ocation
domain Kielian etal., 1996, J Cell Biol. 134(4),
wW@aR985R69 WO 2009/ 150469PCT1GB20091050665 PCT/GB2009/050665

ac&cﬁ?nétl Rioef k95 MR ch@?,“étcﬁuc/éf'%@. A5kd ?Sﬁbdéﬁ‘os at most 425

erences Vesi cular omat1tis virus glycoprotern

arhib®-d@.Yao etal ., 2003, Virology 310(2), 319-332 SER
virus F protein Transl ocation domain Seth etal., 2003,

J Virol 77(11) 6520-6527 Foany virus envel ope

F(SlJ ﬁﬁ@ferroc‘i@cbfb \E{r\?g}% @%ﬁb'tl@rbé%‘;sggif nto?lnC BrStU¥BR eRU CRdstridium
botullnum and’ C tetani, we refer to' Henderson et al (1997) in The Clostridia:

Molecular Biology and Pathogenesis, Academic press.

The term Hy embraces naturally-occurring neurotoxin Hy portions, and
modified Hy portions having amino acid sequences that do not occur in nature
and/ or synthetic amino acid residues, so long as the modified Hy portions still

demonstrate the above-mentioned translocation function.

Alternatively, the Translocation Domain may be of a non-clostridial origin.
Examples of non-clostridial (reference) Translocation Domain origins include,
but not be restricted to, the translocation domain of diphtheria toxin [O’'Keefe
et al., Proc. Natl. Acad. Sci. USA (1992) 89, 6202-6206; Silverman et al., J.
Biol. Chem. (1993) 269, 22524-22532; and London, E. (1992) Biochem.
Biophys. Acta., 1112, pp.25-51], the translocation domain of Pseudomonas
exotoxin type A [Prior et al. Biochemistry (1992) 31, 3555-3559], the
translocation domains of anthrax toxin [Blanke et al. Proc. Natl. Acad. Sci.
USA (1996) 93, 8437-8442], a variety of fusogenic or hydrophobic peptides of
translocating function [Plank et al. J. Biol. Chem. (1994) 269, 12918-12924;
and Wagner et al (1992) PNAS, 89, pp.7934-7938], and amphiphilic peptides
[Murata et al (1992) Biochem., 31, pp.1986-1992]. The Translocation Domain
may mirror the Translocation Domain present in a naturally-occurring protein,
or may include amino acid variations so long as the variations do not destroy

the translocating ability of the Translocation Domain.

Particular examples of viral (reference) Translocation Domains suitable for
use in the present invention include certain translocating domains of virally
expressed membrane fusion proteins. For example, Wagner et al. (1992) and
Murata et al. (1992) describe the translocation (i.e. membrane fusion and
vesiculation) function of a number of fusogenic and amphiphilic peptides
derived from the N-terminal region of influenza virus haemagglutinin. Other

virally expressed membrane fusion proteins known to have the desired
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The pol ypeptides of the present invention may further
conprise a translocation facilitating domain. Said
waleovailtso4baci | it ates delivery of the non- cyt ot BRI/GB2009/050665

HRETE By 8 2Ll beRind JRpit dndtanafllp e of

SaBIKIFRBOst, Vieac (SO ), M'ra]‘rsld)csatlhgrdejnmalhruf wepmukﬂrs@bmatltls virus

erence ther of  exanpl
(VS ArGFSIOIOR G o 14 19RO AAPRLOT SEF YOS protein and a
tré?r'fé\r@éa‘?ihgdddrhéwﬁoﬂ‘ HSS90 ViisPERidISSe ﬁ%@bfbtelﬁoer?éIﬁﬂEh@oded
sui tabl & fusogenic 10" pepti de donmai I ncl ude
A$mk¢ unteins rhavef padipaidrc apelinative doree ncqrdgxt phftheepresent

v1ru fusoge n|c epti de do ' 2 nm no_aci.ds
Gy ot SR EciRC BBt FonE inafa e np R °0r the G
pro&igef VeV us fusogenic peptide domain of 26 am no
acids), vesiculovirus fusogenic peptide donmain (eg.
vesi cul ar stomatitis virus fusogeni c peptide domai n of
UG L PeRF RS BRER Ebidts IHRROFT AP RS pouces
usgb ofinseuence dﬁe)rlanltmﬁhedebfVIAuﬁarfaJﬁomepl corppiée dme or more

domai n, (eg. Cani ne distenper virus fusogeni c peptide
conseavativer Nggleiniagid swiogliutiong upng/ Pusn%%'égéﬁ'ﬂcde'et'ons or

mé’&*ﬁbhge B (@ggﬁe%éﬁt he. q}es?%ﬂﬁeﬁ&ééé%e&U?ﬁé’e%dhusute

I de domain o am no aci ds avi rus
trdnskcox@ngcfupehm dé danmtrméxegz]sd—bmrdpase/lanesoﬂmore amino acid

f eni 5
SRSt ioBs st Pl nd gt feieliofs of sapintion SpAino Asag variant

pCRESBESIHENEGUIH et RIS RgREREIGHE domei n of 25 am no
aC|ds) or spunHV|rus fusogenlc pepti de domain such as

SI m an foarTy virus fusogenl Cc peptide domain;

TIaRSIORANon, (r JAMBISAEHh | aci 11| BElGTENtBRn n' :Imal Ey"“

D6RIAM sotirée C 5bsidliedl toxin HN domain or a fragnent
or variant thereof. In nore detphil. a WO

Dipbiperid 836 9PCT/18B8809/ 050665 Cl pSilverdianl ettadx il 994 NBiol.
translocation|facilitating doma epgrg éba\é%fhb h of

at |l east 200 gmno acids, at le am no aci ds, at
| east 250 amino acids, at |east Qd@dm‘rEnd9%|EtiQQherm

facilitating dqomain preferably ph engt’h

f
this regard, 4 Costridi al toxin nansl t
ot g dor B h‘{yﬁ‘A%{% ﬂg?tf&
Q

DeRFnAMBfNO acl dsp5a813N0St 9225 anPﬂ@r aﬁéldaggﬂtsumtmsiéu
am no a cids, |or at npost 275 anjno acids. Specific

Pser@eEpRafce) exanpl es include: BpflLiIdRA™PHpe A
exXdRIKiPt OXi n- arfino aci d resi dues| Kfhada g]ﬁé)‘:)taqutgghIB]gan
type B neurotgxin- anmino acid residues (859-1097)
Bot ul i num typd C neur ot oxi n- anj ABeAcP P3Fe3® dues

InlEh23 Vitds ) lU“QELLIH AAGH ENEWE nvaaﬂk‘Bf'aFH@ﬁ' BB CHem.

resi dues (86341 Botulinumty 2@\9 neur ot oxi n- am no
n

hagagolésindues (QM QW¥S) amdt ul i t1¢PES-A29%4ur ot oxi n-
am no aci d reqidiigsstfb8ofl105) | wagner et al., 1992, PNAS, 89,

7934-7938
Murata et al., 1992, Biochemistry
31, 1986-1992

Semliki Forest virus | Translocation domain | Kielian et al., 1996, J Cell Biol.
fusogenic protein 134(4), 863-872
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Bot ul i num type G neur ot oxi n-

(864-1105) Tet

W@ 88043k2Y¥) 15 The above sequence positions NMERCTEBYI08/050665

anus neur ot oxi n-

am no acid residues

am no acid residues

TrnSI S CaBiF T O
exanpl'es of sy
Ddmain spuree| ud

acid resi dues

TRt 7 typer—s
i@gm)oeagrdéf erence
aesithieg i num t ype
(874-111Q) 20Bot u

RfdfEncegt fort e
OS{'rI ial toxin HCN
A neur ot oxi n- am no
Lnum tvne B

Vepiquilas tbemalitisa
vitu¥ R cEprafilf et ¢

Bot il i nuum t vpd

i118-188i d r esi dues
Xin- amno acid r
D neurot oxin- amn

Y% et 2 2PP3 BHrAeINHIN2)
Ps{glyges (869-1111)

no acid residues

SEREHISLB 9B eiBot
resi dues (848-
acid residues

diranflgpatigp dorpaineu
1085) Botulinumt
(867-1105) 25Bot u

 Sethetral., PAHhd Vel 67(11)
Y9 Fedieur ot oxi n- am no

Lhumtvpe G

Faaeyrdtusxi n- ar

t oxi n- ar
e@%%\bg- descri be
glydoproteiny of tH

i Imanshedation dedines
i no aci d residues
d facilitating do
e previously desc

("@eed-wm@qwr ettalngsons, J
0?&?77#%6@/2@23!3 f the
mal Ns bée co

i ned
i bed transl oc_ati on

dUIIﬂ.;II IJCIJtId p) that al © auitab C fUI SG ustcT 111 thc
present invention. Thus, by way of exanple, a
non-clostridial facilitating donmain may be conbi ned .

TR t ROlBRPHYRSt Pf dingl RTESRRI oBNENRN dBiAY nUPBEE | gemprise a

o SAPEN iy ReT: P P AP Fenel e non-
cyftatokici ptease ddoehe cEgsdeofcihebianget eelt land are described, for
oxarRRPnd \Wel Po/geeB.BRe dnay CBIREbd A Sr which is herein
ineSPRf e84 IREFL B2 ARLRP0665 FicN facilitating domain

may be conbined or wwth a clostridial translocation
domai n peptide, exanples of which include: Botulinum

B HURTRE el el Realdl Belfitg, BRI inciude an
erRIBEEXirlls Badoddric! PebYiee dorngi! bo¥kamBry, UdUitabie fydiRyenic
F neurotoxin Botulinumtype G neurotoxin . .
peptide domains include influehzavirus fusogenic peptide domain (eg.
influenza A virus fusogenic peptide domain of 23 amino acids), alphavirus
fusogenic peptide domain (eg. Semliki Forest virus fusogenic peptide domain
of 26 amino acids), vesiculovirus fusogenic peptide domain (eg. vesicular
stomatitis virus fusogenic peptide domain of 21 amino acids), respirovirus
fusogenic peptide domain (eg. Sendai virus fusogenic peptide domain of 25
amino acids), morbiliivirus fusogenic peptide domain (eg. Canine distemper
virus fusogenic peptide domain of 25 amino acids), avulavirus fusogenic
peptide domain (eg. Newcastle disease virus fusogenic peptide domain of 25
amino acids), henipavirus fusogenic peptide domain (eg. Hendra virus
fusogenic peptide domain of 25 amino acids), metapneumovirus fusogenic
peptide domain (eg. Human metapneumovirus fusogenic peptide domain of
25 amino acids) or spumavirus fusogenic peptide domain such as simian

foamy virus fusogenic peptide domain; or fragments or variants thereof.

By way of further example, a translocation facilitating domain may comprise a

Clostridial toxin Hcy domain or a fragment or variant thereof. In more detail, a
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10Tet anus neur ot oxi n am no acid residues (449-1110)
am no acid residues (442-1097) am no acid residues
W@ 289A30489) am no acid residues (446-1098) amETIGBaAWDMS0665
. : . 1
OlpEichal 0y g Fffisbon e P8 LEMAN Thal b =gt of
|ees1t5mammr)o aBeiguehteash@@blargyio sunys, ct leastdraleaminad acids, at

e R R BR AP ES. NS G950, & LRGP [iHonansiocation
faeillﬂi?rﬂg d'ﬂ?ﬁéiﬁcb?efér 'ha@eé Fé‘ﬁg?n dPagshat bﬁwﬁ@helﬁgsat most

such seg nt appr dach net hods. Protocols
225 taerind rﬁﬁ@&ar&’émoatc&ﬁﬁ lanyinaracidgyuot aé rposicéaaramlno acnds

h f illed i he. d obal hod
S%é'%%&cﬁ%@% %Pf’)%ﬁ??r}%és 'gi (neni Ing :oet he gng o?e: hg >

ol ecBb®lian6h tSJQé@( Reletdxie best a@ﬁhcﬂ@ﬂé%s@tﬂe@@ﬁlm 10)
scores of individual residue pairs and NPOoSi n991889)

penal Bownumotupeﬁmwr@g)mt hodsammg a@d urG%dU@S B9
CLUST, e D
CLUST%Zt W‘“ﬁ?ﬁgP%@? ﬁgegurto‘rﬂ]& rgen5| t%—@l @ %‘89!?% s§7ve111)
Mul t | BoeiliGeaugpe ®© Aburgtasmt Thr amg’fo aeid wesidees (863- 1098)
Vi ghtin Position- Specific Gap, Penalties andV\éa
Mat r i RO awetypef('zeyro Nei ¢ 7RMHY #eid sapigHes 674H-1680)
(1994 nemen gi@'gj
GotothtgﬂHnl ftﬁ/ggﬁh ‘?#SFOE{'/’Henent %rrql %‘ﬂ‘r’zﬁgd’é? 1105)
Mul ti Bbk&lllﬁumtgzpe G Begudoxie Al i gamendt scibyesiteea(8641105)
Ref i nenent as Assessed by Ref erence to. Structu
AT gnRERNLS TERAgIaNIN) 51 of SMiR8sgerbes)8509427)
nmet hods al i gn sequences by identifying one or nore
conserved notifs shared by all of the input sequences.
Theoabove rseguagcenpostiossi may wdey aMitle redsorqing de, sesotype/ sub-

B el i SRR bR P el Bl B e
dothaasnmatdef Several Protein Sequences 8(5) CABI()S

501 -509 (1992); G bbs sanpling, see, e.
Lawr eﬁ@@“@tlmatvpe ARe ety Subt a@lr&e@ﬁldﬁ@@d&?@ (1%]451 120)

262 g es EATROAS 199%09*%?3,;8%?5%%&%61@ g97)
| vo \VBotuhaom tgbe @ neuritaxin- M - - dmiievadid gesidtibsn(869-1111)

Mil tiple WO 2009/ 150469PCT/ GBZOOQ/ 050665 Al |gnment of
Hi ghl ofgylipemg¥he Lsagoid’, 207 dyino acid residues (565-1098)

Bl oi néwuﬁﬁgeg@f)étzﬁe&@% i} 2004) 3 HY Scid RESIAEAL (848-1085)

sequence | ty is determ ned by conventiona

met holdstulinum type F neurotoxin - amino acid residues (867 1105)
Botulinum type G neurotoxin - amino acid residues (866-1105)
Tetanus neurotoxin - amino acid residues (882-1127)

Any of the above-described facilitating domains may be combined with any of
the previously described translocation domain peptides that are suitable for
use in the present invention. Thus, by way of example, a non-clostridial
facilitating domain may be combined with non-clostridial translocation domain
peptide or with clostridial translocation domain peptide. Alternatively, a
Clostridial toxin Hcn translocation facilitating domain may be combined with a

non-clostridal translocation domain peptide. Alternatively, a Clostridial toxin
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5 See, for exanple, Altschul et al., Bull. Math. Bio.
48: 603-16, 1986 and Heni koff and Heni kof f, Proc.
wNadob/15046ad. Sci . USA 89:10915-19, 1992. Bri ef PgT/GB24®9/050665
chmféhc?htﬁﬁhéj o%‘?ﬁéﬁﬁ%ﬁ? 158 SofHigEE GriwittP Y 'c:stfr?dlélhﬁ?Lr&slocatlon
nnent~ scores using a gap openi ng penal t
dcgaalnqaetpdeldel exarpples| afywraéh included t he " bl osum 62"
scori x of Heni koff and Heni kof f
o BBB i KRS R GoR e ar e srdlaacddcHguss a1 110
st andgph|iRder tgsétsfﬁe%%éa Al T ghiRAcid 785i85ed M42-1097)

determ ning sequence identity
ARNDABEGHN UKNFPS BMWRUrDERN R - 1- amincadd gesidaes ¢430-61€1)
?1 BSBotéllln%méyggPl Béllir%t(i)xmg g Oar%ﬂﬂ%sggl rg[s%ges §AP4E§§%0§8)
31 3%ot‘blln§m4ty§51E3néuro?o>m$ 4 : émTr% aéd Tésudﬁes? g4423-1 #83)
1 5Betulipumgypsg F.eurptoxn - 3 3am1nma@dge@dees (440-2109)

i gB&%ﬂléumztyp% ﬁew%{.o% 12041gmif% &d{éSléu8§(4§4l701?09)
-1 - 1Tefanlishebrdtoxid -3 -4 -4 - 2aridno dcidZesidues (428-1327)

-11-4-3-211Y-2-2-2-3-2-1-2-32-1-1-2-13
-3-2-227

Sequence homology:

0
2-

Any of a variety of sequence alignment methods can be used to determine
percent identity, including, without limitation, global methods, local methods
and hybrid methods, such as, e.g., segment approach methods. Protocols to
determine percent identity are routine procedures within the scope of one
skilled in the. Global methods align sequences from the beginning to the end
of the molecule and determine the best alignment by adding up scores of
individual residue pairs and by imposing gap penalties. Non-limiting methods
include, e.g., CLUSTAL W, see, e.g., Julie D. Thompson et al., CLUSTAL W:
Improving the Sensitivity of Progressive Multiple Sequence Alignment
Through Sequence Weighting, Position- Specific Gap Penalties and Weight
Matrix Choice, 22(22) Nucleic Acids Research 4673-4680 (1994); and iterative
refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of
Multiple Protein. 3aguence Alignmenis by legrative Refinement as Assessed
by Heference to Structural Alignments, 264(4) [ Mol Biol. 823-838 {1998}
Local methods align sequences by identifying one or more conserved motifs
shared by all of the inpul sequences. Non-imiting methods include, e.g.,
Match-box, see, e.g., Eric Deplereux and bEmest Feyimans, Match-Boxe A
Fundamentaily New Algorithm for the Simulianesus Alignment of Several
Protein Sequenceas, 8(5) CABIOS 501 -500 (1802); Gibbs sampling, ses, 2.9,
C. . Lawrence et al., Detacling Subtle Sequence Signails: A Gibhs Sampling
Strategy for Mullipie Alignment, 282{(5131 } Science 208-214 (1983}, Align-M,
see, &.g., o Van Walle et al, Align-M - A New Algorthm for Mulliple
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vo-3-3-3-1-2-2-3-331-21-1-2-20-3-1
4 35 WD 2009/ 150469PCT/ GB2009/ 050665 The percent
WO dentisdey9 i s then cal cul ated as: Total number BET/GB2009/050665

algentd.cal s?hﬁﬁje%‘%e}rgoeég#&%é“ Alig f&goﬂn tins:1428-1435

equence p gaps |nt uced into the
{2[i0Ager sequence in order to align the two sequences]
Substantially honol ogous pol ypepti des are
characteri zed as having one or 10 nore ami no acid

THRIOSHercHh %‘é&ueﬁ‘@é %éﬁ’t"tgr 3 dé@r‘rﬁrﬁélf‘%ty EBRPENtIMANGREthods.

are preferably of a mn nature, that is conservative
Sei fw emfﬁp@b%'tsqhut iesnal.,( Byl MatbwBiand8o08r16, 1986 and

MRS At il o o Ralohesd 04T L EATEA X084 56! 1685, Briery,

tm@eérﬂtrid%@d seyDefded ¥rethlighe’l toEbRite RO afghmenaststes using

d small am no- or carboxyl-term nal extensions, such
a sepaqp%imgw@enm of H0nal gareeNlensianeperaiiot 1, and tae "blosum

65"' : nl@ﬁ%th?%&ﬂer‘ﬂ?oﬁ%n@%ﬂl%% ﬁéld egé dslﬁ%\civn gelo@\P (amino

sServati ve am no substitutrons

acﬁ@sBaﬁe Ddivagedbpené yisindardoséletterecodesyli c: gl ut am ¢ aci d
aspartic acid 25Pol ar: gl ut am ne aspar agi ne

Alignment scores for determining sequence identity

ARNDCQEGHILKMFPSTWYYV
A 4

R-15

N-206

D2-216

C0-3-3-39

Q110035

E1002425

G0-20-132-26

H201-1-300-2 8
1-1-3-3-3-1-3-3-4-3 4
L-12-3-4-1-2-3-4-3 2 4
K1201311-2-1-325
M-1-12-3-102-3-212-15
F-2-3-3-3-2-3-3-3-100-306
P122-13-1-12-2-33-1-2-47
S1-110-1000-1-2-20-1-2-1 4
TO10-1-1-1-1-221-1-1-12-1 15
W-3-3-4-42-2-322-3-2-3-1 1-4-3-211
Y222321232-112-13-3-2227
V03-33122-333121-1-2-20-3-14
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Hydr ophobi c: | euci ne i sol euci ne val i ne
30Aromat i c: phenyl al ani ne trypt ophan tyrosi ne
weeablisigbyci ne al ani ne 35seri ne PCT/GB2009/050665

e RS a e Patal %ﬁg%nhﬁﬁ"gt.”ﬁs”eﬁﬂk";‘l andar d

am no aC| ds (such 5 as 4-hydroxyproline, 6-N nethyl

| ysi ne, n0|so acid, isovaline and a

- met hyl serlcﬁ% nymye %{Qﬁ'%%'mﬁte@e% or anmino acid

resi dues of the pol ypepti des of the present invegtjigpn.

A |imted nunmber of non-conservati ve am no aci ds,

am no aci flengthanf the éonger sequeneziplg thee geneti c code,
no aci.ds, ma stituted for

oSt el Hifibef St B80S e By M8 (B8 RSider (o0 e

pol ypept i deguéricd heraee®ealign theaol seiqueabedl SO
conprise non-naturally occurring am no acid residues.

Non-naturally occurring am no acids include, wthout

i1 0] r
U FamblepRs ol 814 Rgracierzed as having one o
mbreaasiide yuid axipstitliiops OHeIeaonMMddlﬂl@iszCITm%se changes are
al |l o-t hreoni ne, nethyl -threonine,

prﬁ{ﬁiﬁ@&ﬁ@mnwﬂeéwﬁe hq{y%%&%%%%@%%%ﬂ SuRgtitutions (see

béibM %lna' %%Wé&%stu@u%pHQ'tHégHb%t QHHﬁE?H rf affetfthe folding or
te euci ne, norvall ne, azaphenyl al ani ne,

acswﬁy@;ﬁﬂiwpbwpaptide; srAaIaziekﬂhlenyJ tyaicmﬁyrmé onanoa about 30 amino

4-fl uoro nyl al ani ne. are k i n
adidks a0 SPET ShEr b BN IREL ERETESTBC SR} A amino-
tefHiinaP Meifbrate IeSiotiees, Iswia ﬂh@ér\?ﬁ@étldé:%f 6% ABPhBouRR0-25
In vitro system can be enpl oyed erei n nonsense
regigiugsi onan affmitydagr essed using chemnically
am noacyl at ed suppressor tRNAs. Methods for
synt hesi zi ng am no aci ds and am noacyl ating tRNA are
CoEnsetvativeldiir hcidlsuhsttiutivinson and transl ation of
pl asm ds contai ni ng nonsense nutations is carried out
in acell free systemconprising 25 an E. coli S30
BSLr act ary g”ﬁ&gner0|ally avai | abl e enzynes and ot her
redagents. Protéins are purified by chromatography.
See, for lggimepl e, Robertson et al., J. Am Chem Soc.
113: 2722, 1991; Ellman et al., thhods Enzvnol .
202: 301, N®INe Chung et al ., Science 259: 806-9, 1993;

Aggg Chung%gfa{@&%md:’roc Nat|. Acad. Sci. USA

10145 In a second nethod, 30 translation
i s carri eabpantic acidXenopus oocytes by mcroinjection of

PWUt at ed m?l\ém and chem cal |y am noacyl at ed suppressor
?BNAs (THHEEMMCet al., J. Biol. Chem 271:19991-8,

1996) . ngyaraagqnéhl rd rret hod, E. coli cells are
cultured in the absence of a natural am no acid that
HwyODbOb@Ieeghaced (e.g., phenylalanine) and in the
presencelgOIe %ede5|red non-natural ly occurring
valine
Aromatic: phenylalanine
tryptophan
tyrosine
Small: glycine
alanine

serine
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35am noaci d(s) (e. g., 2-azaphenyl al ani ne, 3- azaphenyl al an
ine,4- WD 2009/ 150469PCT/ GB2009/ 050665

wazaphsayd al ani ne, or 4-fl uorophenyl al ani ne). AEEGB2009/050665
non- nat ury ﬂF%dﬁ iggcurring amno acid is incorporated
into the ypeptdie in place of its natural
count er panethldmee Koi de et al., Biochem 33:7470-6,
1994. Naturally occurring am no acid residues can be
converted to non-naturally occurring 5 species by in

InVéddlﬁ’or? be W& 20 STBALAICAMIRD acid8ERbAtartRHd fAriRbp! é’cfld§ uch

be conbined with site-directed nmutagenesis to further
ase4gyadoxypeolinen de Nehethy sisine) t 2- ermncmwbmtyan@cm déematise and

a TR B ) BV bR SubERREd far Al iy MRlayfs o, the

pd@peﬁiﬂd@@&ﬁ‘ the prése@eRQEhEort: OAelimned nimBEradfl hbn conservatlve
occurring amno acids, and unnatural am no acid Cée g
fan

arpKos aBigsi BMieg acids dhathareadol ensereddwy dhe pﬁﬂnﬁj@p@q
o8 358 THEP B BB 7 cBSHAR JEh e B

cldieesldﬁenglasqmwbermldés afrtheegtesest vewton rtahhalsardomprise
such as site-directed nutagenesis or al anine-scanning
n%ﬂﬁkﬁ’é@ﬂb’s@@%@ﬂwﬁﬁh@%ﬁﬁ@dﬁ@'%ﬁl s, Science 244:

1081-5, 1989). Sites of biol ogi caI i nteraction can

al so be determ ned by physical analysis of structure,
Nas-ndéiralyn owuliriiyg samlmct eadias qluehudes willcdetadinnitagont itcans-3-

tal 20 di ffract
AT 4 T aDEns o, c e byRraife, Hansrd Brdroxy-
pr@flné’ut 6Nlr?“f@th RV, S'éll% tﬁFBdﬂﬁ’h@C' qﬁethgﬁﬁwreéﬁ’lhegz_ hydroxy-

exanpl e, 0s et ‘al., Science 255:30 .
etSpryﬁeme ahydroxyetlwlhonm oystee4: 1899 gJow,mlmegzhomoglutamme

W oda t FEBS Lett 30
PIVREIE! AGE JPHRUTEy dFTRITR Ronere! o Dhe pas-azaphenyl-
albhihe! egz4premyRrarRinte, sard 4amisrbpae®faMnine. r eSeicesl methods
conponents (e.g. the 25transl ocation or protease
ar@oh@@ﬁ@rﬂﬂs§heoﬁrttf% mpméﬁnwé@%mawfﬁypp@%ﬁﬂg amino acid
[ t i pl c u n
eSS Prdp D Er e RIA” o RO b o S s Bhplgyed
wiserefre non@nwmntatmntslme&l@pseésesiawblhg cRemidxlgramd@acylated
A son and Sauer (Science 241:53-7, 1988) or Bow e and
SUBRIRTSO tRBAS. Nethods Aprgyntisesizingsin ge: acidsapd ai@@@?Cy'at'”g
tRRJA e%,ley koS &§n 214 rE q*réﬁéc\‘l?\@?oﬂe%%d%raﬁ@fatlon of . plasmids
st mul'taneously random zi ng t or nore positions in
cqmﬂazhi;ntngomcbrm@n.seehatatlong i$ oarrfednauti mreabelpfrbgmpterde:prrmmﬂ;mg

th t.h | tid
otk o e DN e Eatle BrnC O T B P B ST henngt other
re@@éﬁtsposfbrfdtélﬁs M%ﬁnﬁéﬂ%ﬁ%ﬂﬁoh‘éﬁigrﬁéﬁy beSké’ée%r example,

i ncl ude phage dISp ay (e.d., Lowman et
RoogrtsorcesoRCTAT mmem91sﬁlnmgt 2|., Methods

ek 28078, Soef ruth By Ao 2598065 1 38p, Ha Thung

etr@ﬂt apRite NaAl. (kb \sdl USAC90:a0145G M%) IAS stB8ed nithod,

al ., DNA 7:127, 1988). S5Multiple am no acid
tr@l%%ttqrt ift CaFEc aut i )ﬁﬁiﬂ?@uﬁn@OQ%% &y UﬁW@dﬁJQﬁtﬂm of mutated
b3 S
mER RS She THely FHiRbRePalod SEFEsRS: (RIS filgtdtca a1,
Bid#1Ch&m/, 27119%9108 BOB6R anithBauaethirdPrethodNaEl .coliAssdl. are
. USA 86;2152-6, 1989). Brjefl hese aut hors
ujug%qi gy hergbrgice pha RatAlaRBGUREY t%ﬁhﬁoﬁﬂ b¢ fgPeged de-9-»
[aa" t
PERRIATRE] DB I I ESIRE! e ARl OB e occurring
amimnoageadidesd pdeygpept 2-deaphenylateemd, ne -dzaweytalammef 4-
al l owabl e substitutions at each position. O her
nmet hods that can be used i ude phage display (e.g
Lowran et al., Biochem 30:710832-7, 1991; Ladner et
al., US. Patent No. 5,223,409; Huse, WPO Publication
WD 92/ 06204) and regi on-directed nutagenesis
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15(Derbyshire et al., Gene 46: 145, 1986; Ner et al.,
DNA 7:127, 1988). There now follows a brief
walewens@sd on of the Figures, which illustrate BESPEeBR®9I/050665

oo ARSI TSR B ocorin

arprm»t elcrd Usi ingotdueateet frdothuey ypatypreptdied in rpIExamml atsb natural

0 T28 § t
CoUNGTPRlT 1 Poee)<eiae 8t i Blatpeny nB3T4rbnb.e 19880y aturaly
oS AirBgOBL ol BEUBS VBRGNPl ngRRIa AR Dekurring

ni ck charged affinity capture colum. Bound proteins
spesias @Iyutne@kltm tchea0cal mviodification) e Chemicalatmadlifigation can be
c:enttjler Eﬁs i |raCtt'Vatuﬁ t he Sfl ua 0 eot e)l(n a then of
bR WA i FrB8kkn Blpantireis rinr Biefiels Fietaril) Tod Jolloe
subBtitiBns PARINeShd RUNakdE MBtdih Septd:396-p08Cegar)e wer e
assessed by SDS-PAGE. Lane I. First nickel chel ating
Sepharose colum eluant, Lane 2: Second ni ckel

A‘?l %t h%bgﬁﬁaneﬂg&méecon eﬁ Le¢89e5| {E}%na&ag%ﬁbpgre not

con it ons che

erﬁ@@bdr bg etheolgenstie! coud, umlaetmeniyjcodwrm@chminonacuds and
| ane 4: Nblecular mass mar ker s Da) . ure 2 -
urmatinel camineh asidy HR@ K- e - E@SitﬂuﬁeGsuf‘éfn %?'Bpelaﬁ'd residues of

ined in Exanple 6, an
DW%%%E%Q?% %Jpotel n was purified fromeE.
coli BL21 (DE3) cells. Briefly, the soluble V\D
200 50469PCT/ GB2Q09/ 0506 products obtain
?%ﬂ”l 8 aHB”%e@Q'd%u'%gﬂ%tF?chP%{?gP pﬁ] 8“%9@”5 ivention can be

idBhiieR] ’a%B&fd@%j téférbeéc‘h}’re@alk’rﬁdwr? |ﬁ0ﬂhbl”8rt §Qéﬁ‘dasl°%ﬂéﬁinfé%ted
were eluted wth 200 mM I m dazole, treated with Factor

mitagepeaist iovag@nirescaryiiog mum@neswdaunemgf@rrapmd edells,

S ST SO ALl B S S GACBMRBELT iso e
de’iéfrﬁiﬁé@d bRy pﬁ%caA%awél@eoﬂ stﬁjdt@rfe nhskaktefimat i HY such
Sephar ose colum el uant, Lane 2: Mol ecul ar nass

tepniNEesS (a$DaT)UC|Q%fne@agnﬂt|C SERYNENGECk BTystHiegsanhy  electron

- I n Ty | T4 -
oifiERa0h 2o elod S BBl g e fcPalB s Wikt Bl b iRave
catltactrgiteuatieto aeidsci Sk, donekamples.delVokiegywl ¢ Stience Sblence 255:306-

Activit of SST-LHNV A in cul tured endocrine cel

12 ASPZo Py 6t @) 3 MelaBioly £24:8PP19H, dPIS W eeqvsh 961@' FEBS

T-
LT s BT e o Shsoate 986 oo
he

inf&ctadv iftom odnB§is LbI\Vannasioglebt wited rezlatdamic rcompaeEnts (e.g. t
GH3) Figure 4 shows the effec f growt r

IRRALIN, Pl R IISE e BOSRETIRE 0! ey P PFBITem Shdas geissent

inPéntopl-LHN D result in a greater inhibition of growth
hornone rel ease. 20 Figure 5 - Activity of CP-GHRH LHD
onrat 1G--1 levels in vivo Fi gure 5 shovvs the effects

o.'.v.. m.ni,s i,on of

mfliple; i8] i SUBMShR, e, BT e ADT A diping) kpown
meglddeaf naitaye OIS AL sc?@erﬁlhgl L@lﬁthasthB@élo\(scﬂdsélf by Reldhaar-
CP-GHRH-LHD on rat 1G--1 levels in _vivo Figure 6

Olspe @14 Sevsr ¢Bcienge 24dmdv s 1 P88) on B@W'@M@Nﬂ%—ﬁ—mc Nat

Aé#{ E@cqllggg\)%‘)%é%ghgg?%)é l%ﬁé(@ | ca?%or;ﬁ gggggg?ﬁ?t_hods for

sumﬁaneoménye ridhdarkizirgy tvo bhm@remndltmr&nlno@pely@epﬁde 1€klecting
?ve t 00 feiw an. n nunber to be consi der ed.

for functional polypeptide, and then sequencing the mutagenised polypeptides

to determine the spectrum of allowable substitutions at each position. Other

methods that can be used include phage display (e.g., Lowman et al,,
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30 Figure 7 - Activity of CP-GHRHLHD on rat growth
hornone levels in vivo Figure 7b shows the effects of
w0 2009/180d69 ni strati on of CP- GHRH LHD (SXNlOlOOO]}anBzm/050665

I
e O L R R T

Wile©Or eBublicatiomf ugVOn 92/06204) 7apd MOion-directed mutagenesis

GRS RSO0 S &

sequence of LHNVC 4. DNA sequence of LHN D 5.
DNA sequence of the human CP- EN- GS15- SST28 | i nker 6.
Miitlples exqisac gcidf subgithiionsn oaM- BS201a08T28d | tasked using known

7, Prot f the CP-CST14-GS20-L
meedsdy S deRe R aReFosding R rsedi ey Y BRigacr-
ORonRIfY Saliep ¢atienes 2af 531‘? %WQQOW%H@U%(P?BC Natl.
A10 Protein sequence of the CP-CST28- GS30- LHD fusion
Aged. Suidy8ABE6sE

ﬂq@éﬁe 4989). t Reefpiusse authgrpdissoseusebgds for

sititahe@idy SoteaHERired of Wk nosrks 2ol PBoldte, &esiing
foﬁﬂmoﬁonélqmoiygaﬁ%nead dhert BeqEh &S] 2 MBRBAgdritted pslypseptides

15. Protein sequence of the CT-CST14- GS20-LHD fusi on
to determine the spectrum of allowable substitutions at each position. Other

methods that can be used include phage display (e.g., Lowman et al,,
Biochem. 30:10832-7, 1991; Ladner et al., U.S. Patent No. 5,223,409; Huse,
WIPO Publication WO 92/06204) and region-directed mutagenesis
(Derbyshire et al., Gene 46:145, 1986; Ner et al., DNA 7:127, 1988).

There now follows a brief description of the Figures, which illustrate aspects

and/ or embodiments of the present invention.

Figure 1 - Purification of LHy/D-CT-CST28 fusion protein

Using the methodology outlined in Example 5, a LHN/D-CT-CST28 fusion
protein was purified from E. coli BL21 (DE3) cells. Briefly, the soluble
products obtained following cell disruption were applied to a nickel-charged
affinity capture column. Bound proteins were eluted with 200 mM imidazole,
treated with enterokinase to activate the fusion protein and then re-applied to
a second nickel-charged affinity capture column. Samples from the
purification procedure were assessed by SDS-PAGE. Lane 17: First nickel
chelating Sepharose column eluant, Lane 2: Second nickel chelating
Sepharose column eluant under non-reducing conditions, Lane 3: Second
nickel chelating Sepharose column eluant under reducing conditions, /ane 4:
Molecular mass markers (kDa).

Figure 2 - Purification of LHy/A-CT-SST14 fusion protein
Using the methodology outlined in Example 6, an LHN/A-CT-SST14 fusion
protein was purified from E. coli BL21 (DE3) cells. Briefly, the soluble

&4
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16. Protein sequence of the CT-CST14- GS30-LHD fusion
17. DNA sequence of the CT-CST28-GS20- LHD fusi on 2018.
woemvasresequence of the CT-CST28- GS20- LHD f usP@NGB2009/0506635

prbgucts, GiglrieRALANRE o kel (etlrialief bl Byl U harged
afffilnlisy oaptdite c@tu:mhrgi lBosgethmptEns)ﬁNareellﬁé?S?ﬂm&Omm inhidazole,
. Protein sequence e .
RS LFagion X 15 PLUHS e JSIopGIaTh 288 0eR & applief o 2
see: na ks ER3 éd'@ﬁifnﬁ’c?ilf:% ture Qolumn.24SaDrﬁR%ts€de?n SUE lﬂ)gl?iﬁéation

of the CT-SST1l4- GS35- fusion 25. sequence .
probed @e- BB1S-BSESsed HYy SIS-HAGE. Raoteil n Hrstjudckse alfelating

t he CP- 5- SST28- LHA f ysi,Q 27.. Pr i _
Stl it CoU T Rlaty- eled V8w argnasa Pikers 3k ke 74
SEQSHEE NHigke chél%tig' @%?Faércfé%ﬂbdkhﬂ%f Rl dAdePrridreidtiucing

sequence of the CI-CST17-GS25-LHC fusion 30. Protein
cansiifianse gL astest Reb:CPeCIR Ricks] schalpting stenhagase mobtran neluant

f - CST29- GS30- LHB fusion 32. DNA
“@:%3%@@@”@@{@@9 et 3533. Protein sequence of the
CT- GHRP- LHC fusion WO 2009/ 150469PCT/ GB2009/ 050665

34 r Of &4 0 = CHRH-, '
Fitifne 3 TACHULE SR SEIEHRA I Gl BRapERg IR AlR20)
Figeausaskrowt IhHibitioh-aflseetdtionldACTIHigrSST-LHN/A3dnd Figure 3b
Protein sequence of the | gA-HNtet-CI-SST14 Fusi on 538.
showst eqrresporginceeayageal PHARRP Oy -IT-EHRAA Fusi on

39. Protein sequence of the CT-ghrelin S3WLHA fusion

Figure 4 - Activity of SST-LHn/D in cultured endocrine cells (GH3)
Figure 4 shows the effect of growth hormone release from GH3 cells. Higher
administration dosages of SST-LHn/D result in a greater inhibition of growth

hormone release.

Figure 5 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Figure 5 shows the effects of i.v. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels 5 days after treatment compared to a vehical
only control.

Figure 6 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Figure 6 shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels on day 1 to 8 days after treatment compared
to a vehical only control. Due to the blocking of the cannula on days 9 and 10

have too few an n number t0 be considered.

Figure 7 - Activity of CP-GHRH-LHD on rat growth hormone levels in
vivo
Figure 7b shows the effects of i.v. administration of CP-GHRH-LHD
(SXN101000) on rat growth hormone levels on day 5 days after treatment
compared to a vehical only control (figure 7a) and octreotide infusion (figure
7c).
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40. Protein sequence of the CT-CGRP-LHD fusion 41.

Protei n sequence of the CT-GRP-LHB fusion 42.
woemvasrecsequence of the CP-gqGHRH29- LHD f usi onPADEB2009/050665

Protei n sequence of the CP-qGHRH LHA fusion

44. Protein sequence of the CP-gGHRH LHC fusi on 45.
SE@dDeNOssequence of the CP-qGHRHLHD fusion 46.

rot sequence CP- qGHRH- LHD N10- PL5 fusi on
[g“rélt eé‘@ﬁl?ém@%o]f the CP- qGHRH LHD N10- HX12
fgsugnA]g&ﬁ,enE’é%tfg_m/gequence of the CP-UTS-LHA fusion

49. Protein sequence of LHNV A 50. Protein sequence of
LBN BNAiseqrenceioh Llduence of LHNV C 52. Protein

seq e of LHN Protei n sequence of | gA-HNt et
5% U@@ FFELIEHER & g&f&@éu de peptide 55. Synthesised
GeRH RO RIenBE R tehTPan DPIHN G S SETR IRKeagoNi st
pepti de 57. Protein sequence of the CP-MCH LHD fusion

265 INArsaapience & thegemen Cﬂ%@%ﬁﬂ QL8 iber usi on

5 [ of pt on 60.
P?otIgrlro‘r?]é@e%ﬂé%@é@@fﬁ%éP£§lg§%?}%%@ fusion 61.
PBOtI@rloltellS@@annee of tHdGPC@SWGE{Bﬂ-LHZBﬁJsm f usi on
62. Protein sequence of the CP-HS GHRH 1-29-LHD fusion

386 rofiBSEAHERER GE MECBICE 28 G5 25 LAIRYSIM 4- LHD

fCHPlé L@’%&_ﬁﬁefu%@%ﬂ E{eg(gipg@as?ﬁg-%@ LRD ffdfon
11.Protein sequence of the CP-SST14-GS20-LHD fusion
12.Protein sequence of the CP-SST14-GS30-LHD fusion
13.Protein sequence of the CP-SST28-GS20-LHD fusion
14.Protein sequence of the CP-SST28-GS30-LHD fusion
15.Protein sequence of the CT-CST14-GS20-LHD fusion
16.Protein sequence of the CT-CST14-GS30-LHD fusion
17.DNA sequence of the CT-CST28-GS20-LHD fusion
18.Protein sequence of the CT-CST28-GS20-LHD fusion
19.Protein sequence of the CT-CST28-GS30-LHD fusion
20.Protein sequence of the CT-SST14-GS15-L(#Fxa)HD fusion
21.Protein sequence of the CT-SST14-GS30-LHD fusion
22. Protein sequence of the CT-SST28-GS20-LHD fusion
23. Protein sequence of the CT-SST28-GS30-LHD fusion
24 Protein sequence of the CT-SST14-GS35-LHC fusion
25.DNA sequence of the CP-GS15-SST28-LHA fusion
26.Protein sequence of the CP-GS15-SST28-LHA fusion
27.Protein sequence of the CT-SST28-GS15-LHB fusion
28.Protein sequence of the CT-CST14-GS20-LHC fusion
29.Protein sequence of the CT-CST17-GS25-LHC fusion
30.Protein sequence of the CT-CST29-GS15-LHA fusion
31.Protein sequence of the CT-CST29-GS30-LHB fusion
32.DNA sequence of IgA-Hntet
33.Protein sequence of the CT-GHRP-LHC fusion
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65. Protein sequence of the CP-HS_GHRH Ala9- LHD fusion
66. Protein sequence of the CP-HS GHRH Ala22- LHD

WO 289050469 67. Protein sequence of the  PCT/GB2009/050665

PRl e T PRI BB 15 17567 o
WB5 2008t Se468rca bCB200 B/ GEHREEEHDUsISIoN 69.
uence o

=}
F 081D SSALBER A s SrkelFFRefosion — 1=t 297 LD
CB7 o fiehlaRod YRR 2ot T.887a8 Fusion 71

Protein sequence of
CB8HZ ofiRIgequesce pithe lgPsidotel-CIOGHRP Fugiinon

1394 tsRanEee B e gl s A FHRIIEE oF "rhe

CROH%O%IR@eﬁUéﬁCé\éﬂﬂr% @T&@prtmmgsueﬁ 74.
Protein sequence of the CP-HS GHRH Al a8 Asn2l1 1-29-LHD

f ¢4 Rotein sequenge of tbteo@ErGuREeldmefﬁ@%oef the CP-HS GHRH

t 12 et Sebpfy BN G RSB PIB R 77

Pa gt Rriotein @gdasnee of tHeh@P-qGHRH-LHA fusion
CP-HS GHRH Ala8 A u 13 _1-29-LHD fusion 78. Protein
séduFRiein seaupacept s CRIPRREBLHGDUEI®S on 79. Protein

835%@@%& Egﬁﬁéﬁiﬁéﬁaﬁé' igi HEPZERi S Zﬁ&s‘)l 1-27- LHD
{ 45i er0teiB2qUBN0S of thesORFBHRHHL HONN 1 GRLUsion
15- LHD Pr of e f
CHE Riordhdealipat SpL B eR1eHRCHIThERIZ BRIy ot of n

Sﬂgtl%@&n%fe LBRCcEBr e EPRITAlias fuslen 22 27- LHD fusion
Protein sequence of the CP-HS GHRH Ala8 9 15

2ﬂ9L|?IIDt¢IO§equence of LH\@6. Protein sequence of the
C§U§r ﬁH HV lc? 1fﬁé- D fusion 2086. Protein

JUEREIN SPAPFACR B RH HVSAL 1-29- LHD f usi on
8%1 . PiotdiriseqseAtebEEHRIC t he CP-HS GHRH HVTAL 1-29-LHD

fusi on
52.Protein sequence of LHN/D

53.Protein sequence of IgA-Hntet

54.Synthesised Octreotide peptide

55.Synthesised GHRH agonist peptide

56.Synthesised GHRH antagonist peptide

57.Protein sequence of the CP-MCH-LHD fusion

58.Protein sequence of the CT-KISS-LHD fusion

59.Protein sequence of the CT-PrRP-LHA fusion

60.Protein sequence of the CP-HS_GHRH_1-27-LHD fusion

61.Protein sequence of the CP-HS_GHRH_1-28-LHD fusion

62.Protein sequence of the CP-HS_GHRH_1-29-LHD fusion

63.Protein sequence of the CP-HS_GHRH_1-44-LHD fusion

64.Protein sequence of the CP-HS_GHRH_1-40-LHD fusion

65.Protein sequence of the CP-HS_GHRH_AIla9-LHD fusion

66.Protein sequence of the CP-HS_GHRH_Ala22-LHD fusion

67.Protein sequence of the CP-HS_GHRH_Ala8 Lys11_1-29-LHD fusion
68.Protein sequence of the CP-HS_GHRH_Ala8 Lys11_Arg12 1-29-LHD
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88. Protein sequence of the CP-HS GHRH QALN-LHD fusi on
89. Protein sequence of the CP-HS GHRH QAL- LHD fusion

w@09Rs@tei N sequence of the CP-hGHRH29 NBA M2AFCF/GBEN09/050665

fusi'\;EsiO%SQL Protei n sequence of the CP-hGHRH29 NBA K1l
2N L-LHD fusion 92. Protein sequence of the
N6 ePnoiteinlseGeRtR 6f e CREHE - GHRH uAlia8nAS811 Pr-29diHD fusion

28l 1eiSn SeabBonahae SRS SBHE RaBotyee 5o Sipmission
OF 1 EPYoMRR B2 g5eABR | f tHe OIFRPRY WHRA_Alad | s bﬁssgs_*@gﬂezg-LHD
construct Exanple 2 Construction of LHA-CP-SST28
35E><fa&ioggT28E1>t<pregsi 0:1 and purifi Icati on of a f
LHA- CP- usi I nstr I .
7 R R ssueliEs S08 GRT8 Bl Baborsnde sk 2 fision
5 7BXProksiA iseduanée BfHe CPaY$s 0B HKH aAlkBDASH 1 £528- IS if®ion

protein Exanple 6 Chemical conjugation of LHN A to SST
TP RiRImpeauenge of the GPJIASSS la8_&an21.r'ed9-LHD fusion

CRI9A 1 5L ETod O AR PTSTBHR? AT W oSBT

i n“cultdred'néuroendocri ne " cé

MEsdtdinrseglbrvé af theoCRAHS NEHRH CAlsgnBlwn® Hy29L HD fusion
reduci ng elevated GH and | G--1 levels resulting from
pil { FPTOR1) S&ﬂéﬁ@%@h&&%ﬁ&bﬁ%‘aﬁoﬁ'M%rf%#h@ fusion

LR AR B ok bIORCP e 1ol 4Bt -
79.Protein sequence of the CP-HS_GHRH_GIlu8_1-29-LHD fusion
80.Protein sequence of the CP-HS_GHRH_Ala15_1-27-LHD fusion
81.Protein sequence of the CP-HS _GHRH_Ala15-LHD fusion
82.Protein sequence of the CP- HS_GHRH_Ala8_ Ala15_1-29-LHD fusion
83.Protein sequence of the CP-HS_GHRH_Ala8 9 15 22 27-LHD fusion
84.Protein sequence of the CP-HS_GHRH_Ala8 9 15 22-LHD fusion
85.Protein sequence of the CP-HS_GHRH_HVQAL_1-32-LHD fusion
86.Protein sequence of the CP-HS_GHRH_HVSAL_1-29-LHD fusion
87.Protein sequence of the CP-HS_GHRH_HVTAL_1-29-LHD fusion
88.Protein sequence of the CP-HS _GHRH_QALN-LHD fusion
89.Protein sequence of the CP-HS_GHRH_QAL-LHD fusion
90. Protein sequence of the CP-hGHRH29 N8A M27L-LHD fusion
91.Protein sequence of the CP-nGHRH29 N8A K12N M27L-LHD fusion
92.Protein sequence of the N-terminal-nGHRH29 N8A M27L-LHD fusion
93. Protein sequence of the human GnRH-C fusion

94.Protein sequence of the human GnRH -D GS 20 fusion
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Exanpl e 11 Method for

anmel iorating the consequences of

re-energi ng growt h-hornone-secreting pituitary adenoma

wax@opsEed2 Met hod for treating acronegal i c pap@EGB009/050665

resistant to 20somat ostati n anal ogues Exanple 13

EAThAEST anprPSSbharsiifcatl 8f%gues%2‘ E?‘*?&@Q@? protein

e

bri ngi ng about wei ght

Si n f enal u ence by
Boragation of Laau LSS T s hod o

| oss by treating insulinoma 30

Exarapigl & 14Ctivity 196 $ ok Hey inuilthiehendeeitiecetl SERGER e 17
Met hod for treating diarrhoea and flushing caused by
Exdrrpleet Exactivitg of Vet Hodinfcultutedaeumogngdastime oelisa(GH3)
Exanpl e 19 Method for treating thyrotoxicosis caused

Empleys ot epidderaiI&iamy 3cr%9né®hb%«}nfmémtsrtga*euuemg

recurrentgg@d

ted (GRHHR IBRH 1égs ﬁ?dm%iﬁﬁ’cﬁ%gédiéfnoma

Exanpl e 21 Method for treating excessive facia

hi rsuti sm caused by Cushing' s di sease Exanple 22
Ex@hpled 0 dviethoelsfor ngrmalisingawati¢r hirbutedingaus by régucing

prol act i nslevated dbilandA& AVt tdvals Femultingedmngtuitahyt agéroma

synptons caused by insulinoma Exanple 24 Method for

ExdrRplel 1Y Méfrfb@ef%ﬁ‘bhféh@?étin@rthé cbﬁ§é(§t§é1fmestc§f re-emerging

sonat ost
2009/ 150

MrBRABnAENE Seetl Rivitary adenoma | 4 ¢,

treating Cushing' s disease in patients intolerant of
Exampleot? dVlethoainfel trglthsg acronfe@atie! gatidhtdMesintantftor
rever si n%drﬁ@t@g@mmg;jgg)ot ence by treating

5prol acti noma Exanpl e
di sease Exanp

Example 13

Example 14

Example 15
Example 16
Example 17
Example 18
Example 19

Example 20

Example 21

Example 22
Example 23

Example 24

Met hod for treating Cushing' s
le 28 Method for treating gastrinoma 10
Method for treating Cushing’s disease in patients intolerant of

somatostatin analogues

Method for reversing female sexual impotence by treating
prolactinoma

Method for bringing about weight loss by treating insulinoma
Method for treating glucagonoma

Method for treating diarrhoea and flushing caused by VIPoma
Method for treating gastrinoma

Method for treating thyrotoxicosis caused by thyrotrophinoma

Method for treating recurrent soft tissue swelling caused by
acromegaly

Method for treating excessive facial hirsutism caused by
Cushing’s disease

Method for treating male galactorrhoea caused by prolactinoma
Method for treating multiple symptoms caused by insulinoma

Method for treating acromegalic patients resistant to
somatostatin analogues
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Exanpl e 29 Method for alleviating acronmegalic synptons
by reducing elevated GH and |G~ 1 levels resulting

o cawomipidbwi t ary adenona Exanpl e 30 Met hodPE¢DGB2009/050665
E

>5 s@%ﬁsﬂ%@mﬁ}%g“ﬁgbu Hgﬁpﬁr gé%éé%ﬁ ;ﬁ%tgar}tso intolerant of
treating acr o@é@gﬁﬁ%xaﬁﬁ e 32 Activity of CP-GHRH LHD
on rat -1 levels in vivo 20 Exanple 33 Activity of
KeErs Mphog TaiSeeing Faal SR TrageReanyIEaig
Acti vity RIPlaCPD@MARH LHD on rat growth hornone |evel s
invivo 25 SEQ IDs 1. DNA sequence of LHVA 5

ExpraplecAT Atalbnticor Tealirn\ A0 ENpGANSEATAAAGACCCAGT TAACGGT

E

E

E

E

E

E

E

GITGACATTGCTTAC

Xerpie/ 28T QREXBdHGCCTIERX\GASIHRAECEGT AAAGGECAT TCAAAATCCAC
AACAAAATCTGGGT T

e TOCHTViAtir AP HpEMS B FRALERECCA

CraoooaT ARG AR GEA Ll Rls teshiing Tom pikitanadenarpe
AACT, 1 , . . .

BTNE e Brr en Beaing e ReTeeslemalieniissisRa R corecte
ACTAGCAT(?@fﬂ%@état'n analogues

GGTATCCCGI TCTGGEGEGCGGT TCTACCATCGATACCGAACT GAAAGTAATCGAC
rammaleSicddethaddor treating acromegaly

GITATTCAGCCGCGACGGT TCCTATCGI TCCGAAGAACTGAACCTGGTGATCATC
YXBEEUEGCTASTIMBA Df CP-GHRH-LHD on rat IGF-1 levels in vivo
ATCATCCAGTI TCGAGT GTCTGAGCT TTGGT CACGAAGT TCTGAACCT CACCCGT

KEeV Tt ef CP-GHRH-LHD on rat IGF-1 levels in vivo
ACTCAGTACAT TTCTCTCCGGACTTCACCTTCGGTTTTGRAAGAATCCCT G

R S S L P SR LR O LR} SroWiR forTIRAg [Svels in ko
GAACTGATTCATCCA
GGECCACCCCCTGTACGGTATCGCCATCAATCCGAACCGT GICTTCAAAGTTAAC
ACCAACGCGTATTAC

GAGATGTCCGCGICTCGAAGT TAGCTTCGAAGAACT GCGTACTTTTGGECGGTCAC
GACGCTAAATTCATC

GACTCTCTGCAAGAAAACGAGTI TCCGTCTGTACTACTATAACAAGI TCAAAGAT
ATCGCATCCACCCTG
AACAAAGCGAAATCCATCGTGGEGTACCACTGCTTCTCTCCAGTACATGAAGAAC
GITTTTAAAGAAAAA 20
TACCTGCTCAGCGAAGACACCTCCGEECAAATTCTCTGTAGACAAGTITGAAATTCC
GATAAACTTTACAAA
ATGCCTGACTGAAATTTACACCGAAGACAACTTCGITAAGITCTTTAAAGITCTG
AACCGCCAAAACCTAT
CTGAACTTCGACAAGGCAGTATTCAAAATCAACATCGTGCCGAAAGTITAACTAC
ACTATCTACGATGGT
TTCAACCTGCGTAACACCAACCTGGECTGCTAATTTTAACGGCCAGAACACGEAA
ATCAACAACATGAAC
TTCACAAAACTGAAAAACTTCACTGGTCTGITCGAGTTTTACAAGCTCECTGTIGC
GTCGACGGCATCATT 25
ACCTCCAAAACTAAATCTGACGATGACGATAAAAACAAAGCGCTGAACCTGCAG
TGTATCAAGGTTAAC
AACTCCGATTTATTCTTCAGCCCGAGTIGAAGACAACTTCACCAACGACCT®AAC
AAAGGTGAAGAAATC
ACCTCAGATACTAACATCGAAGCAGCCGAAGAAAACATCTCGCTGGACCTGATC
CAGCCAGTACTACCTG
ACCTTTAATTTCGACAACGAGCCGGAAAACATTTCTATCGAAAACCTGACCTCT
GATATCATCGGCCAG

CTGGAACTGATGCCGAACATCGAACGTI TTCCCAAACGGTAAAAAGTACGACGCTG
GACAAATATACCATG 30
TTCCACTACCTGCGECGCCGCAGCGAATTTGAACACGGECAAATCCCGTATCCECACTG
ACTAACTCCGITAAC
GAACCTCTGCTCAACCCGTCCCGIGTATACACCTTCTTCTCTAGCGACTACGTG
AAAAAGCGT CAACAAA

GCCGACTGAAGCTCGCCAATGTTCT TGGGTQPGGGT TGAACAGCTTGITTATGATTTT
ACCGACGAGACGTCC
GAAGTATCTACTACCGACAAAATTGCCGGATATCACTATCATCATCCCGTACATC

NSNTT PN SNNNNT SNT R N N
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GGATCCATGCCGGT TACCATCAACAACT TCAACTACAACGACCCGATCGACAAC
AACAACATCATTATG

WATBBEAREEECCGT TCGCACGT GGTACCGGACGT TACT ACAAGCCTHATSBSNIAS0665

ACCGACCGTATCTGG
gg CAT.CCCGGAACGT TACACCT TCGGT TACAAACCT GAGGACT TCAACAAGAGT
TTTTCAAT 50
CGT GAEEH A GREGAGFACH AL GATCCAGAT TATCTGAATACCAACGATAAGAAG
AACATATTCCTTCAG
gRACTATGAATHAACTAZT R SARCCG AT CARAA 3
Aﬂg¢€§gﬁggq@y$p$¢aq§cCAGATGCAGCCGGTAAAGGCATTCAAAATCCACAACAAAATCTGGGTT

A?&EEﬁﬁéfﬁﬁ?ﬁéﬁéﬁ?Rﬁ?%%i&%?@9&%&%?%%?ﬁ%?@%%ﬁ%éﬁQQ§§ﬁE§Q§?$%§9Qéﬁﬁ%§AG

ACTCCACCTACCTGTCTACCGATAACGAAAAGGACAACTACCTGAAAGGT

T CACAR AT GRAGT ARSI AMARACI AT

Tk ’gk“% 2 eCTATCGTTCCGAAGAACTGAACCTGGTGATCATCGGCCCGTCTGCTGAT
AT%Iﬁ5EH6EEﬁaHaEEiEB5EE%EB5E&&b%%@ﬁ%ﬁ%%é@ﬁ%&%é@&%&E65%%&%@@&15Eé&¥&cc
ACAGNACEACTETCEA TBSGGACTTCACCTTCGGTTTTGAAGAATCCCTGGAAGTAGACACGAAC
CCACTEGFGAAGGFI TCEEIGEGEFATTATCCAGAT HAATT ca
GOACHGECT TERAGCATHTCGCCATCAATCCGAACCGTGTCTTCAAAGT TAACACCAACGCGTATTAC

GA@?@%?Qg@9@9E%@%@9QEéﬁ?§§§ﬁ£§§ﬁﬁ€ﬁQQ§&AEER§F@§9Q§3¢39Q§?$@?ﬁ§§@%@§TC

SEEFERETF AGTTCCGTCTGTACTACTATAACAAGTTCAAAGATATCGCATCCACCCTG

LT AT I TACHTATCAAGT TRACRAC

gﬂ.! )

e :agyf
ATECTGA ""‘ T "CGAAGACAACTTCGTTAAGTTCTTTAAAGTTCTGAACCGCAAAACCTAT
cT%ﬁ£€3¥@éﬁéﬂkﬁéaﬂa¥ﬁ¥5%XE@ﬁM%ﬁﬁ@EE@g3@6éE%%ﬁéﬁﬁ%@%@ﬁéﬂ@@ﬁ@%@%@@ﬁ@éGT

TTEAK%EBEE@&K&SX&%XEGCTGGCTGCTAATTTTAACGGCCAGAACACGGAAATCAACAACATGAAC
CALL G .

{ /\

QM AGGAAT TTGAACACGGCAAATCCCGTATCGCACTGACTAACTCCGTTAAC
GA%@ﬁ?E9§@f@¥&6@€3¥€E66¥¥%%9£%%€E@¥G¥$E¥@¥%EEEﬂ@?%@@@%&%ﬁ%&%&%@ﬁi@%AA
Gd@ﬁéﬁ&%ﬁééﬁébéﬁfﬁ%@CTTGGGTTGGGTTGAACAGCTTGTTTATGATTTTACCGACGAGACGTCC

A A ; T C
Ammggmz@gxwauzqmmangGAcGAcTTCGTTGGCGCACTGATCTTCTCCGGTGCGGTGATCCTGCTG

CrGAGATTTACAE - CARCAT CRGTCACAARGRCATGEAGANGAG
Gngg;@ggggggqgg$@9§§CGACAACGCGCTGAGCAAACGTAACGAAAAATGGGATGAAGTTTACAAA

A R AT A R RO
TEAT AL CCAMIACTARATT R LATCALCATARA,

A A AN,

GG%@&%X%%@E%@EE@ﬁ%M%CTTCGATGCGTcTcTGAAAGACGCCCTGCTGAAATACATTTACGACAAC

CATHEAGTE GEATCEACGE T ACAALGAAGAICE SICHCA A AT S THEACAMAAS L TC

CCAGCICRCAGTGACSNGE TGTCGATAACCAACGCCTTTTGTCCACTtaataagett
CTGAGCAAAAACGAACGTATCGAATACAACACCCAGAGCAACTACATCGAAAAC
GACTTECENFEAACTELH: /B

CCGACCTGATAAGT AAAAT CGAACT GCCGAGCGAAAAC
CAACRACTTCAACTACAACGACCCGATCGACAACARCAACATCATTATG

agfay at A A T

N2 TGATCCAGATTATCTGAATACCAACGATAAGAAGAACATATTCCTTCAG
Ao%ﬁEEXBEXiXE&%@ﬁ&%ﬂ@E55%%@&&%%@66£%&5E€6&3a&%ax%a%€%&&a&€ax&%a&&¥iTc
A MG O IGACEAGCACSG TGACCGTCGTGTCCCGCTTGAAGAGTTCAACACCAACATCGCAAGCGTC

ACTTCRACGACGCECTECESTTTCACTAAGCAr AGTTTEACAGTEETETTICAGOATCGAR TC
TP ACATCANNSCOET CCICARCGARARCGRAACCATCGACATCGETATCCAGRACCACTICGCA

Zg%@\fﬁ@s&@éﬁx A

R EETIEEET (3%:187:
A%%ékTCTTCAACCGTCGTGGTTACTTCAGCGACCCGGCACTCATCCTC

HECACAMAT L] GROAT AT GRT T

CA =-~- CCCGTCCACCGACAAAAGCATCTACGACAAAGTCCTCCAGAACTTCAGG
Gd@XE%&%@@ﬂ@%&ﬁ@f%K%@ﬁ&%ﬁ%@@ﬁﬂ@%@é@%ﬁ&%ﬁ@ﬂ@ﬁE@E%&%%ﬁ@%EEEX5@%%@@@&%Ac
2 A A ECEAAGCAT B GTACAAATTCGTCGAGGACAGCGAAGGCARATACAGCATCGACGTAGAA
AGTT ACRCEAGT TCATGEEEGNACTAOTGATCCERGEERGT I AGA LT CRERCCIGAG
AﬂQAﬁGRQFI@@QNF@E?WBCTTCAGCGACAGCCTCCCGCCTGTCAAAATCAAGAACCTCTTAGACAAC
GCARACINASARCAACKTECATCARAAECATECREAATSETETC ETASEER

AAATGGAGIGATATG

TACGGTCTGATCGT TGCTCAGIGECT C-%GCACCGT CAACACCCAGITCTACACC

ATCAAAGAAGGTATG
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15

TACAAAGCT CTGAACTACCAGGCT CAGGCT CTGGAAGAGAT CATCAAATACCGT
WA 2OCHASAGLCT ACAGT PCT/GB2009/050665
2HCAAAGAAOAGAC AL COAAEIACT L MG ATCANAKAMEIE A

ATAACK AT ATECAAT TACCTCCARAAACTAAATCTGACGATGACGATAAAAACAAAGCGCTGAAC
CTGAGACTATCGRACANGAT CARCAACT ECAITTAACCHGT T EOAGEGTAAGETACCICGAC
CGAATACAACACCCAGAGCAACTACATCGARAACGACTTCCCGATCAAC

CTAR

el CHAACA 5
GA@?W;&W@%GGT T TACGAAAAACAGCCGGCTATCAAGAAAATCT TCACCGACGAAAAC

gﬁﬁ@ﬁﬁﬁ%ﬁ%@%@ﬁ%ﬁm
%@é;éGGiTéﬁCAgATCGTT@&g TTCGTTATCG??

G 18

cfEX&%&%@é@%ﬁh%@%ﬁx@caéﬁimiatfﬁﬂ@@&iGAiAA@@&%Ts@ﬁugﬁm@@tT@éTddﬂhb&ATc
CT2BTGGAGTTCATCCCGGAACTGCTGATCCCGGTTGTTGGTGCTTTCCTGCTGGAAAGTTACATCGAC
ANG B2 CCATGOCEATEAGCATCAACAMAGTTCAACTAGAGRGATOCEETGRAATANR TG
TANARTANCATCO TGTAGGTGGCTGAGCACCGTCAACACCCAGT TCTACACCATCARAAGAAGGTATG

T EATACCEAT C1GRAT ACCET ICEARCCARCCOEANANESTTTCOFATC o1

d % CAACAT CGACTTCAACGACATCAACAGCAAACTGAACGAAGGTATCAAC

A AR AT CTGRAT ARG

ATCGGTAGTGCTGAATACGAAAAAAGTAAAGTGAACAAATACCTGAAGACC

=52 3l LAGLAELE
ATCANATR AT TALEAT EGAAGIAE L A AGGAT AGSATAANA R 1
TCETEEEGAAAGAAATC
ATCAAACTGI TCAAACGCATCAACAGCCGT GAAAT TGCCGAAGAACTGATCTAT
CECOUTBASCACEEA P £30H, /C

ATTCCGITTCCGEECAACAACAACACCCCGATCAACACCTTTGATTTCGATGT G
g@qWWCAACAACTTCZ—\ACTACAGCGATCCGGTGGATZ—\ACZ—\AAAACATCCTGTAC

A»

AACTAT CGATAGCG, ATA CTT
> ANAG H&Eéé\?réé@%%e
AMJ@@%@CMCACCCCGATCMCACCTTTGATTTCGATGTGGATTTCAACAGCGTT
x £ LA L AT TACCALTACCECEEECE T TANIGET A cC
GGQ@X}U&'CA%@A@@BTGATCCGGAAACCAGCACCTTTZ—\AACTGACCZ—\ACZ—\ACACCTTTGCGGCG

CARCGIAACGATGTE CAGGAANACCEART T TECATEAACERGCG
AC&WW@H@C@@TTTCAGCAAAAGCGAATTTTGCATGGACCCGATCCTGATCCTGATG

GTG M a A‘A arv EER eA A AGTA AAC TGAAA %‘TGGAATATG ﬁcT TAT TT?@GC
GG A I\

’ GAT TAT
A A AR S R A

GPA-{QMME%CCGCAAATATCGCTTTGTGGTGGAJ—\AGCAGCGGCGAAGTTZ—\CCGTTZ—\AC
A CCEACCATE GATCT &R ECELABAALS ICAAS TC
TWM@G’%TcTAccTGAGCAACGTGTATACCCCGGTGACCGCGAATATTCTGGAT

CZ—\,&A@WI{{W@@@GGCGCTGCGTAJ—\AGTGAACCCGGAAAACATGCTGTACCTGTTCACCZ—\J—\A

TW%E@ﬁ%@?ﬁﬁ@ﬁﬁ&éﬁ@ﬁ%ﬁ?@ﬂ?ﬁﬁéﬁ%ﬁ@&ﬁﬁ?ﬁﬁ@éﬁﬁ%ﬁ?@ﬁ@§§ﬁ@ﬁ?§ﬁ&@%ﬁ§§§@fﬁ§TG
CAAGETACEC /

TARTGGCGATATCAGCGATGTGAAAACCGATATCTTCCTGCGCAAAGAT

CLARCTRACCENATCTIRCART I o

; CAGAACGTGGATTACCTGAACAGCTATTACTACCTG
GMMM@MMM%@MMXW%AT
Ap@E&V&EAﬂ@EMECTATTTTCCGACCCTGGCGAACAAAGTTAATGCGGGTGTTCAGGGCGGT
CTGATAACGTETACGAFATCCAGAACBECA TIMAACAT CECGA X A

Gp@mp@p@q:qq(mr@mcecemTATTCCGTATATTGGTCCGGCGCTGAACATTAGCAATAGCGTG

CCCAGIACET GRGECSTART CCOSCEC TECSTAANGTCAASCCCAAAACNTECTS ~2

A TGCGTTTGTGATCTATAGCAAAGTGCAGGAACGCAACGAAATCATCAAA

IR AGE IR AR CHE

iz hitala CTGGAATACAAAAAATACAGCGGCAGCGATZ—\AAGAAAACATC
APM@MWMA L AP AT R AANMCE A AT a1 C
Z—\AI\T@@E@@@@%A@XECGTGACCTACCTGTTCZ—\AAAACATGCTGCCGAAAGTGATCGATGAACTG
£ \£ \AV AT TAGCCRAATANCGTGNAECETATCAL TG
GG@Z};@&;]I@@WGCGAAAGTTAACAACAGCTTCCAGAACACCATCCCGTTTAACATCTTC
ACGARERCCABZEAACKTCOTEABCT BAAT CIECT STAT CHGAGCAT T FEGATAGCGAA
AGCGAAATTCTGCCG
RBREEST GF TTTABGAT AACCGT ACCCAGAACGT GGATTACCTGAAC
AGCTATTACTACCTG
GAAAGCCAGAAACTGAGCGATAACGT C%%AAGATTTTACCT TTACCCGCAGCATT
GAAGAAGCGCTGGEAT 50
AACAGCGCCGAAAGT TTACACCTATTTTCCGACCCT GECGAACAAAGT TAATGECG

N PN g — I P PPN LN NN
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AGCGATAAGGAGAACATCAAAAGCCAGGT GGAGAACCT TAAGAATAGT CTGGAT

WOSTEOMARAGLCT CTGAA PCT/GB2009/050665

GCTATGAATAACATTAACAAATTCATTCGTGAATGT TCGGTGACGTACCTGITC

gg%A&%ﬁEM@@E@%TAAGGATTTCAACTACTCAGATCCTGTAAATGACAACGATATTCTGTAC
CTAAAGITATAGATAAANET A TAAKTRT GAICEAGUGRACOASARCCEANCGETATTI GG
quAgxgpgggxggqngjgTAGTGACACAAATCCGAGTTTATcTAAACCTCCGCGTCCGACGTCCAAA
: v A TATC
TAATGAGCGCGATATCGGGAAAAAGTTGATTAATTATCTTGTTGTGGGT

éﬂ%&; T@Aéﬁ%@}xéﬁgg i c%ﬁ%@ RS cAEchheceacs
T§§ Tg E ﬁ E ﬁg

& @’fGCCCCGGAATTTCTGCTCACTTTTTCAGATGTC
AT GRACEGEATEATEE AMATEdaTC

cp@éﬁ@rﬁ@é@@@T@MG45TCAACTGTATGGGATCAACATCCCCAGTGACAAACGTATTCGchc
! X [TOTALICGA

AGTGAATCCGTGGTTGACCTGTTTACCAAA
CTACEEIBCEAT e ShACREGACT AR ECRASICAARN A A CAT TACAACAACETIC TG
C2CCACATEOCEA T ANMGACAATCGGCTGCCTTATGTAGCAGATAAAGATAGCATTAGTCAGGAGATT

TTAAACCATETAAGNATTESTCRRF GAAARACAT I AGCAGTCREEANA T CGANTARAAG AA

ACKTCHBPATRCER G T CSEUANEE CoRAATHET TP TCSITTAC BSAGARHIGAATATG
GAAGEGTYRAACCTCCCTGGCGARGAGATCGTATTTTATGATGACATTACGARATATGTGGACTACCTT

?f;@ %ﬁ PR QWL TR RYRARM TN WA RERESSOTN .,
Yk ek K A KL R NEROE Bk NNV SRR DS S TR 1
AA@XE@EEMMb&@GCGGGGGAATTTTAACCAGGCCTTTGCTACCGCGGGCGTCGCGTTCCTC

cTIKEENGSWGLINE L ATRSYE T AGPEENIGE DYCEASE T 1@ X SNPAEtGRGIA TS AEGAG
COVARERRR TRESODYASN CBOCGAAAACTGCCTGGAGCAGCGGGTGAAACGCTGGAAAGATTCTTAT

CrOESARVICCRSIFENDRY A IVHEE FHSEHACY NN TREBKRITRPIVSEGFPSCDG AT
GAP EEG(THE@@TGACGCCAT TAAAGCCAAAATTGATCTGGAATATAAAAAGTACTCTGGT

sl R VKDL AL R TR A PR ERER L
" % RN TR SRHVLRVEANC L RONC YT F RN o

5 =y:
ATIGEMMXM%‘HCATATACCAATAACTCCTTGCTGAAAGATATCATCAATGAATATTTCZ—\AT
t ERANRPAL QKL SSESVVDLFTKVCVDA | TSKTKSDDDDKPCKNFFWKTFSSCKAL

AGCGCEGESGCEEEEEEEG

SAL\INACH $AUKNNRLOR Y VADKDSE  SCQEHFENKI $ -FRETNVONYSDKFSLDESI L

DGOVPI NPEI VDPLL WO 2009/ 150469PCT/ GB2009/ 050665
CASRURIVEBE NP EEEI A E YD FREAISYE NS Y14 A ENICFEICPSTER A2

AG CAATGGCGCCACGCGAACGCAAAGCTGGTTGCAAAAACTTCTTCTGGARAA
g%%@%@@@@@ﬁ%%ﬁ%ﬁ%@@&%@
GYyARLMEGERERIL RAL GV TN SSIc@ERERI b 4cbls ENGLEQRVKRWKDSYQAM

VSNWLSRI TTQFNHI

GANYCIMMOSE SYGQABDAIGCARL A EYRICY SGSIOKEST (CEQVENICKBIBLAOVET SEAMEGT
AQUP MK RECRVEYE A5 TAGTGCAGGAAAGACCTCCATTACAACAACCTCCACATCGCGATAAG

WWWWWWE?MQTWTFE@WWSF ENTMPF

N,FSYTNNSLLKD! | NEYPI 8. Prof el 0, 5equence, of the

TWPVKDENYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
KFENGSWKVINIITPSVLIFGPLPNILDYTASLTLOGOOSNPSFEGFGTLSILKVAPEFLLTEFSDVTSN
OSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGEFFSQDGPNVQFEELYTFGGLD
VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNEVVNIDK
FNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGENLTNKGEFNIENSGONI
ERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKPCKNFFWKTEFSSCKALAGGGGSGGGGSGGGG
SALVLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVONY SDKFSLDESILDGOQVPINPEIVDPLL
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TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN
WESWSKRRRPTSKYQS PCT/GB2009/050665
PR Yk ST KEIHT K v Kl iRk NERBE (ki MAVESEEMERES PR s 1.

AHRVFE DB N AV VEDF T TN IMKKDTLDKI SDVSVI I PY IGPALNIGNSALRGNFNQAFATA
CVKFENGSPKMVTINR | FRIYE .+ FGPRENITK DYENASETHVREKENPBFEGH GIHISI QiiH T
NYGAPERISK TRSDYISN LEYKKY SGSDKENIKSQVENLKNSLDVK I SEAMNN INKFIRECSVTYLF
ggsgﬂwpémﬂ FEENDPWE ALINHEENHSY S DREE NS PRIITRPOVSECRFSGEXD T 1
RVQFEELYTFGGELD

V ERSCQL REKAL KDI AKRLNNI N NI. DKYKKI FSEKYN
VE I[Pl ERSCLEEKALCHYKD) AKRENN NCT) PSSYY S, D
TifEMRbr (R EbFNYIVBEVY X SRR EX B RYEAN BB X RPGEN o 5

vyio P NKCITIME GOSN 1 TK T, FKR INERDT GKK L INYLVVGS PFMGDSSTPEDTFDFTRHTTN TAVE
K FERMNRA QKL ISSEGMVDE FK Y EVEXEL Ir TG0 DKSRDRDKPEKNERNKT FISSEKALT s
0ACRIBS CRAHESGEEAEHELTHSLHOLYGINI PSDKRTRPQVSEGFFSODGPNVOFEELYTFGGLD

SOEEESALANACT HAKNNRIEP YVADK DS] IBOEK FERKE F FHBET MY ON YIS DK

Fh@p{]ﬁ@gﬁ_ INVKNRTHYFSRHYLPVFANTLDDNIYTIRDGFNLTNKGENIENSGON T
ERN NN I P

SPI\S% LR KE}I\;E@_E’%VADK}D\ZP§§ . IFﬁE:-NKI I@gg Ti NiévgNi Yi I‘%%?‘(Dgﬂ lig

I > VEY GYS
KL %M@W@f%@ﬁﬁ@mim
GNENDRAR N : ~‘ 201 PALGVFTFYSSTOEREKI IKT IENCLEQRVKRWKDS Y QWMVSNWL

e
SEENENQARATAGY AR EGERERTH RAL QACEENS SRk <CEVENG RQRMKF

IRERYKDS YW SIAE LNK FDLRTKTELINLIDSHNI ILVGEVDRLKAKVNE SFENTMPENIFSY
TNSRETKEOENEH FNY QMY DSL SYQADAI KAKI DLEYKKYSGSDKENI KSQVENLKNS
LDVKI SEAMNNI NKF .
| RECSYTYHFRRVLPKY ﬁEERlKIfEBI: RYKFEEP NLT-BBHNEF £ YGEVDRLKAKV

%%ﬁég% PI\/%'}'@%?&R/‘I B S SAMENG Sk v 0s
DEOR SPFMGDSSTPEDTEDETRAT TN AVE
PLM&B&F@@&&BE’N M N N RERES SO N ey
QégﬁtﬁﬂﬂgEf§MBSK¥K£ﬁHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD
VEY Y DPS Yk STHBEEKENED KGRI R NEFRDE Ry kN W ESRRMERSSTRE Dk
FNOT EDRETRATIENY AV YNVKNRTHY FSRHYLPVFANTLDDNT YT TRDGENLTNKGFNTENSGON T

EMPMWDLWW@@PEWSDWMEB%WPW@EM@B BReAL
AGGAPEIICE TR QG HKVKNNRLPYVADKDS I SQE T FENKI I TDETNVQNY SDKFSLDES I L

gWE@@%WPAE_WEE%E YN P SDRRORISVSEGEE SOPG ™
N

KGVOQAGLFLNWANE DFTTNIMKKDTLDK

L CHYROL AKRL BN N ES S SNE DRYRKL FSERYN

N TR NIk K T DELNKFDLRTKTEL INLT DSHNT I LVGEVDRLKAKVNE SFENTMPF
N NSNS DLAINYVGENVY SSQYNVKNRTHYFSRHYL PVFANI LDDNI YTI RDGEN

L TNKGFNI ENSGONI
ERNPAL QKLISSESWW/ B FTREVEIGIth T SIKFRSDDDBKQERPPLTOGPPHRDKKP
CKNFFVKTFSSCKAL

TWR&@%%@% KRRNRE- B RDI BT SORT R T FFBE TN 25

& ‘] EL FKR ERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
KF N{ V TSN
et

ISE EE%&@KDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFWNIDK
Fbﬁh@ﬁlﬂlﬁ{/m? MOV FENANEAYEDR BRI B BIsk &Ed T

ERUSML AR Y B CRAD NG VCVDGI I TSKTKSDDDDKQERPPLOQPPHRDKKPCKNFFWKTFSSCKAL
AANSALRGNFMQAFAJARGVAF 2 EGHREFTINRAL SR DR Y SSIOQEREKIT [ KOFTENDY S

DHEECIRAMRVKDS VDPLLPNVNMEPLNLPGEE IVFYDDI TKYVDYLNSYYYLESQKLSNNVE
NIJSRIAVSRR K@ﬁﬁg@m FRARH DV EVRIKCYSESHIRENMKS
PYNCRINGY BVt EE\WAFA AGVAFLLESFPEFTIPALGVFTFYSSIQEREKIIKTIEN RV

B g L

sequence “of the CP-CST28- GS30- LHD fusi on
TYWPVKDFNYSRPYNDNBE kAR FONKE | CEFEVAKAR Wb ¢k WA REREFSSDTN
PSLSKPPRPTSKY(QS 45
TWPYERSYE STDEQKDER KGINKK L FKRK NERDRIGKRI PRV S VESRENDSSTPE 0S
YY@TWR}E@WFM@IKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHTTNIAVE

~ RHENCSWINE Y TRSVET HEPE PRI EBYRASE 11 O X SNPSHRGRET SPPK ST
Q%?A%_SE%\A@MHELTHSLHQLYGINIPSDKRIRPQ S FSQDGPNVQFEELYTFGGLD
QBSAVLGKSI FCVDPVI ALMHELTHSLEQLYG NI PSDKRI RPQVSEGFFSQDG
PNVQFEELYTFGGLD
VEI | PQl ERSQLREKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVVNI DK

=R 1N NZSETSI "R R /R A™EF"\ A N7\ ZJR R 71 ZR IFN"1"1 N ZF=/7~r1 N 71 <5\ /" A R I§ 01 OBEFA 1] N\ 771 NI 7IrRm I
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10 NEYFN 12. Protein sequence of the CP-SST14- GS30-LHD

f usi on
wa YRYKERHH) SDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W1 IREREB3109/850665
v Ph SRR Y S kK D LA R LNN TNK T T PSSWI SN T DKYKK I FSEKYNFDKDNTGNFVVN I DK
N Y DR SY ST KES itk ATk AR N RPN G MYl RV GSRENMERE ST BEpN 1
ERDPERKTBEASIMND AMIEE VCVDGI I TSKTKSDDDDKAGCKNFFWKTFT SCALAGGGGSGGGGSGGGG
SHFENGEVWKNWRNP ¥ TRSVE T FGEPERNITE DYETASLNY SO X JBNP SHEGH SN ESE VK LL
PNy AR NL FEREDYA SN I TKYVDY LNSY Y Y LESOKLSNNVEN TTLTT SVERALGY SNKIYTFLPSL

%@@W@@@@W EAVHELTHSE FASYE N PPSERIRCR %ﬁ\TA
GV, TFYSSTQEREKTIRT IENCLEORVKRWKDS Y QWMY SNWLSR I TTOFNHT

L L GRS PSS S R o

FNSLYSDL TNVMVSEVVYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YTI RDGFN
LTAKGFNI ENSGEN s28uence of the CP-SST14-GS30-LHD fusion
ERNPALQ<LSSESWDL FTKVCVDA | TSKTKSDDDDKAGCKNFFWKTFTSCAL

g PYES ﬁ;tIRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSKYQS

PSSR ALIALIGEF VRN AR M@WﬂﬁRF@Bﬂ®Eﬁ$$W§WW
i)

{?5#‘ s PLPNILDYTASLTLQGQQSNPSF GFGTLSILKVAPEFLLTEFSDVTSN

g\ Bacza i RN A e

VRO S Y VKR THY FSREY LPVEAN T LDDNT YT I RDGENL TNKGENTENSGONT
ERNKA NOKITE Bl ABKM) PNABNERYEB - Fivk MSSBEA LAIESEM RV deae

sd2¥t §32AL NLITANSALHR KNNRLPYVADKDS I SQE T FENKI I TDETNVONY SDKFSLDES I LDGQVP
INGRENQAEATAGYARLIPEGEREREDD RAY GVRTE YSSIEQEREKNY AT ENCIVEQERN Y S
NEK RIKIDS VW SINAGL PBIWANEVVEDF T TN IMKKDTLDK I SDVSVI I PY IGPALNIGNSALR

GNGRP NFHHNY! L SYOADAL FRAKT PREYKKY SEEDKERNHS IR L
SRIBUKGNEERFANP QADATKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNN INKFE
ﬁﬁ%ﬁg R B DEERKF DL RTICIEE T NLPBSHAN I VEEVBRERARV ¢
E | FSY TNNSLLKDI | NEYFN 13. Protein sequence
ofsthe CRs,38128-G520- LHD fiUsi N s36re-cs20-1ap fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
TSk SHIPRERRTGKY (IS LRI PONKLI TTPVKAFMI TONIWVIPERFSSDTNPSLSKPPRPTSKYQS
YYYYDRSYDSTHDIEQKIOTH K KIE R 1T KEFKRK NERDIL GRIIEF MY S VESRENEDSSTPERVE
KIBDTEREVRHITTINE AVEGPLPNI LDY TASLTLQGQQSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN

Q3%ﬁE¥@§§gg§WﬁﬁVFﬁﬁM§@ETWﬁéﬁﬂﬁﬁqlNEﬁSPKSEHﬁ_ PSEECRGTLSI ERCLD

A KDIAKRLNNINKTIPSSWISNIDKYK SEKYNFDKDNTGNFVVNIDK

; g@ﬁ%ﬁﬁﬁﬁ%@ﬁ%@i@@ RS CRERCRG

\zine NNRLPYVADKDSIS EIFENKITTDETN NYSDKFSLDESILD
SVEL T 00 BRS QL RRK BhAKARh NN KT RSV Sk DRI ESERYN o

L&Q@NE@BM%MGVQAGLFLNWANEWE DFTTNIMKKDTLDKISDVSVIIPYI GPALNI GN
SHERSIFYEBEATNVEEN Y BS@YRRAINRT £ FESREMERVEANIEN DR VAR IRDSENMY
SN T SIKGENFIENS@QNIDS LSYORDATKAK I DLEYKKY SGSDKENTKSQVENLKNSLDVKI SEAMNN
I NERNPAISTRT IS SFAAADL FIRMEVEX T T SKFRSEDDDKSANSRFPARSRERKAG FN
TFERNEFRKT T SEAT A

SRR TS oo enes OE RREL Y YORIoR S F S o T DETRY
1 SVRH NBE L VBRb LR NVERL NP GEERME YR TKYMRYE NS Y ESQRb:S s

vyINNYENIT PEJKEOYEEA 140FKR INERDT GKKL INYLVVGS PFMGDSSTPEDTFDFTRHTTN TAVE
KHEGY SN YT iR SL AR KYVNKGYQAGEL FLOMBRERHAEDFATE NI MKKIDE ELIIFSDYE s
0SS 1LARE BRAPNI GNHELTHSLHOLYGINI PSDKRTRPQVSEGFFSQODGPNVQFEELYTFGGLD

VEgAE@@ﬁISQ@ﬂKAWAFM_@@P@TP FALSVAFRE Y S8 SCERERIKPRIYNENGI L DK

FNSEIR AR YNVKNRTHYFSRHYLPVFANILDDNIYTIRDGEFNLTNKGEFNIENSGONT
R NYONDSE SYORDAT KART BUEYRKKYSCEDRERE 20\
G GGGGSALALQCIKVKNNRLPYVADKDS ISQEIFENKIITDET VQNY

K

VD Yy VEN
K PRV DR AR R el N Lohii YRR
Y I@KMNE§%N&NB@F1AE§;\@M§F|§QH NEYEN 1455 hberfl @kt dhicLEoRVK
RIGOGUBINO envafsrt tre FeRs 5820 1653 nlr KEX fHi8 iy 4V SGSDKENIKSQVENLKNSL
DVRVBRADR NYSDRYNDNDLE TR IvRP IR QINK Ll K DR KA M TIQINE ¥ 1PERESSDINVN
ESPSI BKPRPRIEISKYES KDI INEYEN
YYDPSYLSTDEQKDTFLKG | KLFKRI NERDI GKKLI NYLVVGSPFMEDSSTPE
D—}-ﬁDFTRl_rﬁ:NF%VEsS@uence of the CT-CST14-GS20-LHD fusion
KFENGSWKVTNI | TPSVLI FGPLPNI LDYTASL TLQGQSNPSFEG-GTLSI LK
VAPEFLLTFSDVTSN
QSSAVLGKSI FCVDPVI ALM—|ELTHSL%§Q_YGI NI PSDKRI RPQVSEGFFSQDG
PNVQFEELYTFGGELD
VEI | PQ ERSQ_REKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN

r~ 7R "I 7~RK IF"y A /A Il
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5
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN

wWOo-DHENEEMFVVNI DK PCT/GB2009/050665

iR (OB FNYVEEMY X SR NVINRE Y B 9B kR VAN RINL YA RPEERN o 5

YYD P NKCETME NS ECR 1 1K LFKR INERDIGKKLINY LVVGSPFMGDS STPEDTFDFTRHTTNIAVE
K FERNPA QKLSSEEVVDE FANK W OV DS EEAGOYBIDDDIK DRWES SLIQE PKWKINNRL P s
OSPYADKDSF SOEN FENHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

VERE POIDEP SHKESLBESNY P NPEN VIDPE K PNGRICEERY PEEEY N DK

Fﬂﬁyfﬁﬁhfk KE?@YNVKNRTHYFSR YLPVFANILDDNIYTIRDGENLTNKGENIENSGONI

7 N
o KE A Y SR B S AR UK GGG A
YYTEERY Sh A T,GYSNKTYTFL NK LFLNWANEVVEDETTNIMKK
DL DRI SVSVIE B p@ﬂm&m@ﬁ@@@wgﬁs LG PRIE T BA e
T Ik%ﬁﬁ@ﬁ}@%QWMVSNWLSRI TTOFNHINYOMYDSLSYQADATKAKIDLEYKKYSGSDK
EN Tk BT RN V- SRKTEQRMEb NY QYRS SYQADAD $6
I IA(KE‘DLEKMG@DN‘MPFNI FSYTNNSLLKDI INEYFNLEGGGGSGGGGSGGGGSALVPCKNEF
WKERIPKBQVENL KNSL DVKI SEAMNNI NKFI RECSVTYL FKNMLPKVI DELNKFDL

RTKTELI NLI DSHNI
GEVDRL%&R%/NE@PWFM ESYTNNSE LD P NEYERILBCEEESGEEG

TW% %ﬁ?ﬁ% ARG oS SO RUEAC e Horsrvos
YYtDlagY KSR, TNy LVVGS PFMGDS STPEDTFDETRHT TN TAVE
ﬁﬁ@B&@ﬂﬂ&E&ﬁﬁﬁ@ﬁ&{%3N5L¢é658N$§¥E@%a¥ﬂ§hM%QA%EE%EESEB@%SN

Qé%&tﬁéﬁ%ERFMbSKM@JHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD
VEY Y PRPS¥E STHRECKETRD KCGE RLKE FIRIT NERDE Gy K Nt SEYGEPEMERSSTRAE DK
FNDT ERRETRATSENN AR YRQKNRTHY FSRHY LPVFANI LDDN I Y TIRDGENLTNKGFNIENSGON I

ERPENGSWERAVNPETPSYY PHEPE NIDD PYOPRASE J1i¢ PSFEBRGTHSRE KEN
K\ APEHV R ESSH041dNG S TLDGQV P INPE IVDPLLPNVNME PLNLPGEE TVFYDDI TKY VDY LNSY

YY, I KK
i s%%?ﬁ VAL THSE FQL Y N S ERRy REOVSECR RSO
ITK VSNW RITTOFNHINYOMYD SY DATKAKIDLEYKKYS
mNEL G N REE AR KT PSS SNE DR RRE F SRR s
MPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSGGGG
SAEMWMMEEWYSSQYWKNRTWFSRWLPVFANl LDDNI YTI RDGFN
LTNKGFNI ENSGONI

ERNPAL Q(L@EESWM@EF@' KV CVBK SEEKITY BBDBREDRIAGSSE QO KVKNNRLP
YVADKDSI S I FEN

AT S SO PR VP R EPELPREL
Y YLESCRESNNVEN T VB EAL GYSNKI YT LR AL ABK VK GVORGLEC R

C
Aﬁ%ﬂéﬁ%@ﬁiﬂ?ﬂb% TAATGAGCGCGATATCGGGAAARAGTTGATTAATTATCTTGTTGTGGGT
TdoTEEKICHEABVEA FPICCRALINE CNGAL REANITNCREAT ACMAE L L daGRBEC Rk RA TC
GACEVACHEY SSI TQERE CGGATCGTGGARAGTCACAAACATCATTACACCTAGCGTCTTAATTTTT
GATERII TENCVEQRVKRAK DS YOMAGNRNE SRIGETOFRNER MPEGVYDSICSYADAL B GT
Tq&ﬁﬁ@ggg?@$©@g@§ﬁg@GAGCATTCTGAAAGTTGCCCCGGAATTTCTGCTCACTTTTTCAGATGTC

Aq§ﬁF@é§§9€$&9@ﬂ@%ﬁ§@ﬁ?%ﬁ%&ﬁﬁ@&ﬁq ESVEPYEFRNIVE PRVITDELIREEEATC

TCAACTGTATGGGATCAACATCCCCAGTGACAAACGTATTCGTCCC
zg é GA
o ﬂ%@%%@@% ﬁ@é@‘?@%@%
AAY%J chfer SEQYeR G A8 caT
AAIAB@TA@ZEA@QE&&T@%@Aéﬁ@ﬁ@@wBT@&AAAGATAATACAGGTAACTTTGTGGTTAAC
ATEGATIGEATCGACET CRTCAGLETAAGGALIICGAACTACLCAGA T CICIGT ABSTGEACS An
TANACSCATATTIETGTACCCATTACTTCTC TCGTCACTACCTGCCGGT TTTCGCGAACATCCTTGAC

CACAF CETATFCCATCKAA AT ARACT BGATCAECACNCEACTCAAASZATFERTFGRIAGGC
AR R B S GGCCT TGCAGAAACTGTCGAGTGAATCCGTGGTTGACCTGT TTACCAAA

o6 ??ﬁﬁ%@%@%&%ﬁ%&ﬂﬁw&?ﬁﬁw e

ACAATC TTATCTAGCAGATARAGATAGCATTAGTCAGEAGATT
7Ga T T AR
R T AT AT CTCAGT ACOEACAACAAAARGATACT -
GARE@@EMAF&CGAAGAGATCGTATTTTATGATGACATTACGAAATATGTGGACTACCTT
2 AT T AAACA TR T T ARG AR EAM GGACCGEEAT ATCEREGAAARAGT T AL TAAAGC

GTﬁmmﬂmmC4@A}\ATAAGATTTATACCTTCCTCCCGTCGCTGGCGGAAAAAGTAAAT

AGACACTCRRTEAT TATRNRCCESIATT
AW@M@Q@TM}\ATCTCCGACGTCTCGGTTATTATCCCATATATTGGCCCTGCGTTA

A A A A AT T T A ACEAT E BT ERAAG FCACKAACATCAT e
TR ST FAA TR TACTATCCCGGCGC TCGGTGTTI TTACAT T TACTC TTCCATCCAGGAG

GGTCCGCTGCCAAACATCT TAGATTATg%CAGCCAGCCT GACTTTGCAGGGGECAA
CAGT CGAATCCGAGT
TTCGAAGGT TTTGGTACCCT GAGCATTCTGAAAGT TGCCCCGGAATTTCTGCTC
ACTTTTTCAGATGIC

AR PN A PR R PPN PN PV "T" PN PPN P NVT" AT R AR R R FNT™ 7"\ [\ Y= g g g g g gy, g, [\ g gy gy, N 7™ ™\ ™\ ™\
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GGCCTGGACGTAGAGAT CATTCCCCAGAT TGAGCGCAGT CAGCT GCGTGAGAAG
GCATTGGGCCATTAT

WARBHAT0AGT GCCAAAACGCCCT GAATAACAT TAACAAAACGAT TCCAICIT G BLaNDBE 0665

cAEET AN LA CATCGAAAACTGCCTGGAGCAGCGGGTGAAACGCTGGARAGATTCTTAT
cAAATA EAACAAAATTLET TAGCCCACAAAT ATAAT AT ECATALAGEEAAT ACACETTA T
GAACTCI EGT QAT T AN TBACGCCAT TAAAGCCAAAAT TGATCTGGAATATAARAAAGTACTCTGGT

AATTGACAARTRTEARCTECCRTT ACAGEEAT TAGACCAAT G AATGAGUBAAGTICAA
qu$@§A$FA§ﬂﬁmgﬁﬁgﬁﬁATTCATTCGTGAATGTTCGGTGACGTACCTGTTCAAGAATATGCTGCCA

EYPErETESTERSTACETAECEATTPTE <C

‘l

C@ -Cr X ’ ACATCGCGATAAGAAACCATGTAAGAATTTCTTTTGGAAAACATTTAGC
A@A@QA@M @%@QE@AACCCGGCCT GCAGAAACTGTCGAGTGAATCCGTGGTT
GACCTGITTACCAAA
GI €T CCGT CGACARAASTHIARSAGAABL TGFACGAT GATGAEGATAAAGAT CGT
TGGEEGATCGTCCCTG 55
TR ERGTETE AT T ARRGTGARARAEA AT CEEETCCET TR T ACCRGK PAAAGAT ALK 03
LR TACEAER

IﬁG]I IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDEFTRHTTNIAVE

LA AANAOART G CAGARTIATTCACATARS

FIAS ‘JEEN‘M§§%¥§§§Q§Q$£ﬁEE T AACRIP AN b E A Tt d o T
EHﬁ@ﬁ%@k@@ﬁﬁ?&%ﬁ£ﬂ¥EVCVDKSEEKLYDDDDKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFEN
K IGAACCGED T A ECITECCT e UEGANRGAGATICEIANME PTANTIGAT GACAD TACGAAN S Y
YYTAT GBI COACRACCITEVEEALGY SNKI Y TFLPSLAEKVNKGVQAGLFLNWANEVVEDFT TN IMKK

DIART IOV PATTFACT AT T SISAARSOURGANACT STCEAATAACETIGERANAACATIREK
Iyg§y@ﬁqgggiy§§ﬂ¢@§§Qg@VSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK

el *j 5 ==g iecorisietTafiChnavyliv sy vst ivc v

T & CTGTTOCT CAACT GGGOGAAT GAAGT TGTCGAAGAC

TT?P(XJMJEQQIQQHFsequence of the CT-CST28-GS30-LHD fusion
ATGAAAAAGGATACCCTGGATAAAAT CTCCGACGT CTCGGT TATTATCCCATAT
TW&THmEBEGDEVBD@ﬂﬁﬂXLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSKYQS

TYRATATFCEETRATAG GGG,
KFW%‘@GPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN

Q%%%eﬁ‘eef‘“'¥&%ﬁ?ﬁ@ﬁﬁﬁﬁﬂ%ﬁ%ﬁEff%¥%§f?ﬁﬂg§ﬁ%f??qﬁmﬁ§$%¥¥T§@§LD
VEF LR RR R K ACGOYRDI AKRINN TR T TPSSWI SNIDKYRR 1 FSERYNFDRDNTGN VT DK

N DLTNVMSFV Y YSSOYNVKNRTH PV
KfE@5¥¥%6§£@§B§f§f§ESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSY
v YCAATKH AN T G CAARACA (SIS NAKC T CETAT CACGAG AR AAGOA TAT TMk K
DTAAT TACCAGATGIARIL N IGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREK
I IGATAGLETSFREBTACOANGTTFGAIGICF NAAGTCAAAETDT GRRCTEIKAY AJSDK
ENARAVACTACSLOTCISEAMNN INKFIRECSVTY LFKNMLPKV I DELNKFDLRTKTELINLIDSHNI
T AN AT CA A A AT AR R G AR AGTERaRATece
SEETREBER RG CPF ERPEAK CENFEWKTFSSCK
ATTAT #%EA%*A%%UC}AH%G%E@ TOEGCTGAGTACGTGTIC

Tw%é&@fﬁﬁé@ﬂ%ﬁ%ﬁ§¥v¥£ﬁE¥&NR6£%¥EPE§¥MB$§§¥%$Eé@iﬂ&%ﬁfﬁﬁgﬁéﬁﬁiﬁEééﬁéQs
vAACOICARCEEAETKNS IKLFKRINERDIGKKLINY LVVGSPFMGDSSTPEDTFDFTRETTNIAVE

KFCAGCAACAT TAPOTITFGP BGCGARGT CEATCST CTFGANBECCAAAGT AABGHG SN
O SAEITCRECAARRY NI@HELTHSLHOLYGINI PSDKRIRPQVSEGFFS T DGRNVQFEELYTFGGLD

VEA T eI AR T AT T T P AT AT KCCANTAACTIECT T S FEANAGRT ITEATIC DX

FN&A&{-W?WWYNVNRTHYFSRHYLPVFANI LDDNIYTIRDGEFNLTNKGEFNIENSGONI

Diecscericecescaiccecercece ol
B AL EY SNKIYTFLPSLAEKVNKGVOAGLF LNWANEVVEDETTNIMKKDTL
&%@%T3¥¥é%ﬁ@%¥H§§iﬁﬂéﬁ@ﬁ@%§§@£¥¥&%ﬁ CEAERT AN JTHEREHT 1k
TfEﬁﬁ%ﬁ@%ﬁkﬁﬁkﬁEféﬁ&véﬁﬂf@@ﬁfﬁ@ﬁNaamiymgQEESYQADAIKAKIDLEYKKYSGSDKENI
KSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILV
GEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDI INEYFNLEGGGGSGGGGSGGGGSALVAGCKNFFWK
TFTSC

21. Protein sequence of the CT-SST14-GS30-LHD fusion
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18. Protei n sequence of the CT-CST28-GS20-LHD fusion

15TWPVKDFNYSDPVNDNDI LYLRI PQNKLI TTPVKAFM TQNI W/I PERFSSD
wa NS SKEPRPT SKYQS PCT/GB2009/050665

YYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLVWGSPFMGEDSSTPE

TP VR BEEVRNNAME LR T PONKL I TTPVKAFMI TQNIWV I PERFSSDTNPSLSKPPRPTSKYQS

¥ YKIE ENGCSWKOATNIE T AR S WL HRGRERNIGK RYTTA SIS S OBSNPSHEGP GTHESIr L K VE
KFH&@&WHYEN?%QBVVENHGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN

Q SAASCREFECVEPYE AEIVHERITHS N HOIDYEF NIUSEKRISR EGHHS

E@NRﬂﬁéfgﬁjKDIAKRLNNINKTIP WISNIDKYKKIFSEKYNEFDKDNTGNE

@E%&@E@%ﬁﬁ%@ﬁﬁ%ﬁ%@%

DGOVPINPEIVDPLLPNVNMEPTNTLPGEE LVEYDDITKYY YLNSY
XSS VAMKNRE Y SRV AN N T R Kl
Dﬂ;BkE§3§BWfﬂﬁ$§§¥ﬂLNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREK
1 TERNEAL Kb SSENAMDLIFTHMOY RIS E L T YR DD DRWES SE € )61 KMENREES DK
ENYYADKDSKSQEN FEN AMNN TNKFTRECSVTY LFKNMLPKV T DELNKFDLRTKTEL TNLTDSHNT
I IKFEVBEFNVONYSDRESEIDESK LIDGOVEP NFEK NDREE FRNGNVERICNE FRGEEP GGG
SAEYEEIETRYDYE fSY

YYLESQULSNWEN TLTTSVEEAL GYSYK) YTFLPSLAEKYNKR/OAGL FLIW

T@Tk%é%\é& BW‘&E’M& NSO RANFNARAFARABLLEERERER 5y o5

'Eﬁﬁﬁéﬂ £ I FKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE

KﬂENé@ﬂd&hE1i3agvk&ﬂéﬁﬂﬁﬁﬁ@wﬁmﬁﬁﬂViéﬁﬁQ§ﬁﬁ3ﬁﬁb&@@ﬂ@@hﬁ%ﬂgﬁﬁilﬁ@ébW@SN
0 AKY DB YK SGEBOKIHEL THSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD
VEENPKSQVEMNEKNSEDVK I SEANNNIKYKF FRECSVORY K FKINVK PKAVIKDEL WK DILI DK
FNY PRI TN L B R Q YNVKNRTHY FSRHY LPVFANI LDDNI Y TTRDGFNLTNKGFNIENSGQN I

ERNE ASEVORE RARYNESFENFVPEN HESVATNINSE BIKOF I NEY RN E

é%%i%iﬁ% e W@gﬁ@ﬁ%ﬁ%ﬁzz
T TRAPYKDERN QLA %L%% R TR R SR

EN?%E@ﬂﬂEEEﬁ§E§&ﬁK§%AMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNI
1 LYY PREBY k SFDEQKINE K rsKitdRE NERDE GKKIEC M YGESIPEMEDS ST RES N e
AMAPRDKERERNENIVARAT SC
KFENGSVWKVTNI | TPSVLI FGPLPNI LDYTASL TL QGQRSNPSFEGFGTLSI LK
\ngEFLJ_TFgggpqéﬁqsgguence of the CT-SST28-GS30-LHD fusion

Tgég%ggs' SRR R AR TR LR Y ML RRBRRAR %%P%%%Qs
«rY CEHYRDL AKRLNKL MK T HS S SN DRVKKE PSR

Q§§E¥@@ﬂ§@¥@ﬂ6¢N&iﬁ&HELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD
ViR NSLIERBLITHNVIVEEMYY SSERY MYKNRT FS B e Wk ANEK DN YT dREGAN Dx
FNST INKGENIENSGON O YNVKNRTHY FSRHY LPVFANILDDN I Y TIRDGFNLTNKGENIENSGQNI
ERERNRAILOKL-SSEEVMDL FIHZEYDKSEBKIRYBEDDK DRVNMBSSL QUIARYANINRE PEN
K P QRERDSY SOEF £E§ ST LDGOVP INPEIVDPLLPNVNMEPLNLPGEE IVFYDDITKYVDYLNSY

Yﬁ%ﬁ?@ﬁﬂ?ﬁ E$ﬂ§Y§E%ﬂ§§ i PrNPER VDY LN RVEPENY PGEEL FX

SALRGNFN AFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREK

Eﬁ%%%?é@%%@ W ELESLARNRVCRG 1

IH% MPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSGGGG

SAWQMNSM&(tkﬂ\@cMIT | RGNFNQAFATAGVAFLLEGFPEFTI PA
LGVFTFYSSI QEREK
| PKTI ENCLUEQRYVKRWKDSYOARMSNYE SRI-TTORNEE NYOMY DS SYQADAI K
AKI DLEYKKYSGSDK

PIENN E?MHNKE&H?@RF@H@K%@W@HﬂKFTH?E@ﬁRWV? PRALDEL N PR XSG

qufﬁﬁ#?LP FﬁmlIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDVDFNSVDVK

L8 ey

Fﬁ%QYNéﬂTQEﬁﬁﬂ%N@ﬁKﬁ%ﬂﬂéﬁkK@ﬁLéﬁ%@T§§EA§§HEB%V‘ kﬁ@#&fﬂﬁéﬁﬁﬁﬂ@FMGQNL

SHNES1LEMVNPENMLY LFTKFCVDAI DGRSLYNKTLOCRELLVKNTDLPFIGDI SDVKTDIFLRKDINE
ETEVWPYKDF X SDRVINDINDS £H0RD RQINK L b SEERVIGAEND TIQNN MNP ERESSDI N S0
KIPSHBKPPRAFSKYQSNEBKVY TYFPTLANKVNAGVQGGLF LMWANDVVEDFTTNI LRKDTLDK I

SDYYBEPS YL STDEOKDTER G TEREFKRY RERBP-CRKILF RRACOTESPENESS T FET 1D
Nq§$@$ﬁ£ NW%N@?WLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQ
VEREENGEWKV IR TPEVE T FEPL PN DY FASL T BB NP SFEGE ST S LK™
VAPEFLLTFSDVTSN
QSSAVL GKSI FCVDPVI ALMHEL THSLHIQLYGI NI PSDKRI RPQVSEGFFSI DG
RNVQFEEL YTFGGLD
VEI | PQI ERSQLREKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN

r~ 7R "I 7~RK IF"y A /A Il




10

15

20

25

30

35

40

45

50

55

60

5

QSSAVLEKSI FCVDPVI ALMHEL THSLHQLYA NI PSDKRI RPQVSEGFFSQDG
WD EHELNY TFGE.D PCT/GB2009/050665
pRYEh ks BRI @k RiEKAL Ga bk ARE NN INK A RSV SN ECAsKE Esale KB G
cAePKIINEGNRN Wik T s

FNSLYSDL TNVMSEVVYSSQYNVKNRTHYFSRHYL PVFANI LDDNI YTI RDGFN

LTNKGENI Muence of the CP-SST28-GS15-LHA fusion

ERNPAL QKL SSESVVDL FTKVCVDKSEEKL YDDDDKDRWGESSL KVKNNRL P

gq@MA e p?@ﬁQCAAACAGTTCAACTATAAAGACCCAGTTAACGGT TTGACATTGCTTAC
) T SKT o Dt E DGO BREL VR VR RE R
A (R T CAG
YXLES ST SVEEAL YNl ol ABRVNSVOAGL LM
GT UL X LMWGC

GG%hE%@ﬂ@EEﬂEB&b&@@@TTcTACCATCGATACCGAACTGAAAGTAATCGACACTAACTGCATCAAC
GTDE L PGSBSV LG P IcERALANIr CINSAL RGNIEAC AT ACGAE L tdeCEREIETERRSAT
ATCEURTRY BSIAQEREK GAGCT TTGGTCACGAAGT TCTGAACCTCACCCGTAACGGC TACGGTTCC
ATEKTIAENCL EORVKRAK DSOSV SRITT TCRRER NYOVIEBES YEYRDAF GEAC
cqagr@gggq@@@pg@ggyéATTCGCAACTGATCCTGCGGTTACCCTGGCTCACGAACTGATTCATGCA

_“ 5T RETNIE oA R S R AR i e S e

|
TA@@E%@@@@@%@Q&@ﬁ%%@C@ 2o @ ThE Q@A TTTACARR

RUNES %M@?@Wﬁﬁﬁm
ATE@Q@K&TGEAAM&TA&KEc@ﬁkdﬂ&iﬁé&ﬂ@&iﬁkAGhﬁbfﬂiﬁh&ﬁTTCTGAACCGCAAAACCTAT

CTERRVIKIDE NYSDRVANDINDE ¢ A¥ 2 R R@NKL ¢ CTEPVEARM: TN WA PERESSBANGT
Tﬂ@g&gﬁ@@p@@ﬁﬁqucggcgmGGCTGCTAATTTTAACGGCCAGAACACGGAAATCAACAACATGAAC

SYPECKDITERGITKE FRRENERDI SRKICE R TPVES P MBS SFPETT
CGATGACGATAAAAGCGCCAATTCAAATCCTGCAATGGCGCCACGCGAA

%% W RPN LA DR B GTL o RS
VAL NHEL TS ALY N SR RSB R 500G 1.

AN R YRS d2 A A A CAT TTCTATCGARAACCTGAGC TCTGATATCATCGGCCAGCTGGAA
CT¢ET¢d@@h§§§§@bﬁﬁﬂ@éhﬁ%@ﬁﬁﬁkdﬂ@?ﬁhﬁﬂﬂ&&ﬂ&d%ﬁSVWdﬂNhEk@ﬂéKtéﬁﬁé&ﬁ@¢Ac
T A DRKEINT GNFRVAZSA K TGAACACGGCARATCCCGTATCGCACTGACTAACTCCGTTAACGAAGCT

CIENSIASDEATWNSEN Y SSQY RVKNRT HY S RIMYLZ CRYATRBGFPRCT
qu@@y@g@g@@g@g GTH gGGTTGAACAGCTTGTTTATGATTTTACCGACGAGACGTCCGAAGTA

SN PSR YEEBOROFES T RVRE B
IS R S R e asErtoTe

GﬂéXEEﬂAE%d%@?&bbﬁiﬁGGTTAATACTCAGATCGACCTCATCCGCAAAAAAATGAAAGAAGCACTG
XX hESQE SMNYEN c Eb Ad SWEEALGY SINKICYA E 2P S ARKYINKGYQACI - NVY A 1
ARANENAERETTINEMAC CCACGATCTGTCCTCTARACTGAACGAATCCATCAACAAAGCTATGATC

ANORT OKICSEVSVET RVCGRALANIT GNSAR RENFNORFATAGYAR L EGEPERT PR TT
ANACNFTIEESS ’,F@g@TGCGTcTcTGAAAGACGCCCTGCTGAAATACATTTACGACAACCGTGGC

St _ﬁggﬁ%ggkﬁé@l?&%w NKET RECSILYL ERINML PRV PE-NKFDL

E ANV RRLKAKY NESE BNV R DY NN il KDk R iNEY N eSS @by pv
SYSGECGSAMVSANSNE vAMNPRERKAGCKINGE FAKTHEL SCi@3 T 1 Prekel ITNC INVIQ
PI@SQR@E@EU@]‘I GPEre ICTFE S T 2@+ BB SUERNEIDE S 108 [ FE PBBI FGFEESLEVDTNPLL
GAPYRPVIKBR NY SBPYNDINER LA REOFORKEFVIT PYKAFSE TOSEF VWP ERFSSEI NS L
OFEFRIRPPRETEGK: NKAKSIVGTTASLQYMKNVFKEKYLLSEDTSGKFSVDKLKFDKLYKMLT

=V YPPSYESTDE EERGAREERRFNERDYE SRR ERVANAESPIEEBSSTPE X

I TSKTKSDDDDKSANSNPAMAPRERKAGCKNEFWKTEFTSCALAGGGGSGG

Ry gﬁmﬁﬁgﬁﬁ@ﬁpﬁéﬁ&s@m%@%@iﬁﬁ

po¥AERsk EAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIPYIGPALNIGNML
YHRBS AL GG MR b AL AL B HE X kN TREPKINA BR MBS T
WIRKNVQEERL MRRGELAD F4O0AEATKAT INYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININ
KFVEQT PRI EREOIL RERAR GHFRBE IR NN TNKTR PSSV SN DRYKKE FSERKYTLS
KYNPRENTFENFVVNI DK
FNSLYSDL TNVMSEVWYSSQYNVKNRTHYFSRHYL PVFANI LDDNI YT1 RDGFN
L-%NKGFNI Eﬁ@m sequerice of the CT-SST28-GS15-LHB fusilon
ERNPALQKLSSESVVDLFTKVCVDKS%EKLYDDDDKDRWESSLQCIKVKNNRLP
YVADKDSI SQEI FEN
Kl | TDETNVONYSDKFSLDESI LDGQVPI NPEI VDPLLPNVNVEPLNL PGEEI V
FYDDI TKYVDYLNSY

NNl PN 71 A IR R JIF R I =y~ =peewmomy gr==p=— A1 7N\ 7R W Z1 N7T"F=1 eSSl APFr=i1 /7% IR 77N I/ A 71 P31 R R A
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25. DNA sequence of the CP-SST28- GS15-LHA fusion 5

ggat ccATGGAGI TCGT TAACAAACAGT TCAACTATAAAGACCCAGT TAACGGT
WESIDEADAGT GCTTAC PCT/GB2009/050665

ATCAAAAT CCCGAACGCT GBCCAGATGCAGCCGGTAAAGGCATTCAAAATCCAC
PVAAGAAAAT £ T H G ITMME PPFARGTGRY YKAFK I TDRIWI I PERY TFGYKPEDFNKSSGIFNRDV

CEAT QOCEEANBET CATACCITT FRTACTAACOCEEAACGAKCATIGARSTIHAACOCEESAT VN
KICOXRACOGRAAGLNG I FGPGPVLNENET IDIGIQNHFASREGFGGIMQMKFCPEYVSVENNVQE

NEGFEICEET A FCTFACTAT GACTCCACCTACTT GTTUTACCEAT AKCCARNAGHACO DP
;%gggﬁgggéﬁ%§§RA@¥§pGi@DRLNKVLVCISDPNININIYKNKFKDKYKFVEDSEGKYSIDVESFD

SR R I EAT 1
,. DL&%&@_ ;E gVDVgV%KKIF ENTIF

sN%ﬁﬁ%¥%5f§£¥¥EQ¥¢¥5LNVGNETAKGNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKN
K IGK T ANECAGOECEACEET TMECTATEGET I CCCGARGAACTIGAACUTHEGT GARNEBATE KE
K BOCOCEPOTBCTGATNOA I DN INNFINGCSVSY LMKKMI PLAVEKLLDFDNT LKKNLLNY I DENK
LIATCXECEAGTVNEGAG I G CTLCAGTPT TGEFEACERAETIC FGARCCTFGABCOCEIN SN
PENARREEEFACHET TCE TSC

AT CAGTACAT COGT TTCTCTOOMACTTGACGTT OB TIGAAGARTCOCTG

AT EFRNEI GO T CHFR A I ER Tk s

Y%%@ﬁ@i@@ﬁgﬂﬁﬁngKEEIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDVDFNSVDVK
TRCGUGCARCEE G PST ACCEHATCCEE A TEANNICEAAECCHHBECT IIGAAAGIT T AR TN D

v@ﬁGEFVMSEEKED&TE%EMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQYNVKLEYAEIYAFGGPT
GA BFTRIMEECEEVCARNK

FECETETETACTACT ATAACANGTT 1NE
-NTSEHGQLDLLYPSIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQ

CRTCCACCE
A O T A G
N EIII-IE-(-E KY Ml IITQFNNI SYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQ

VERAST SR CAGAMNAGACET NEET AAAAGE T EAM T T ey
DNEAK%VN&@%@ﬁE&@ﬁMW%SYTNNSLLKDI1NEYFNLEGGGGSGGGGSGGGGSGGGGSALVAGCKNFF
WEATGCT GACTGAAATTTACACCGAAGACAACTTCGTI TAAGITCTTTAAAGITCTG
AACCGCAAAACCTAT
CTEGAACT TCRACARGECAGTAT TCAAAATEAAC AT CETCCEEANASTTAACTAC

\ N
i 1 1 GPRENIIDPETSTFKLTNNT%FGALSIISISPRFMLTYSNATND
CAGAAAAGTCAMAAGTEGAGT el Ghisbt N rhA el e

Idﬁfﬁiﬁ%ﬁé&iﬁﬁk@ﬂﬂ?&R@5AKRLNSITTANPSSFNKYIGEYKQKLIRKYRFVVESSGEVTVNRNK

FVACOTHICAAARET ARA T CTGAREGATGA COANTTOAKATGCTETANL
SBAF FCVDAI DGRSLYNKTLOCRELLVKNTDLPFIGDISDVKTDI FLRKDINE

TEENAARKCTTIEN PP TGEAACACATIEACTANT G BEETT 1 59

KWNSAKVYTYFPTLANKVNAGVQGGLFLMWANDVVE DFTTNI LRKDTLDKI
| BIFAN I\

SD

N@

AV DV NKFIRE VTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNI EV
AT ¢ %@@gq%éf AT T CALGARGGAGRH: @ﬁim

GATACTAACAT CGAAGCAGCCGAAGAAAACAT CTCGCTGGACCTGATCCAGCAG
TACTACCTGAGES T s8Quence of the CT-CST29-GS15-LHA fusion

AATTTCGACAACGAGCCGGAAAACATTTCTATCGAAAACCTGAGCTCTGATATC
EEKW§%§§@59@§§@@QyQXIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAKQVPV

(e NACOGENN %iﬁéﬁﬁ@kﬁ%éﬁ”
g B R o6 ] i:. i DT IQ LSFGHEVLNLTRN Y%@RFS P%EESLEVDTNZi%
R AN AR G A BT AR

Ei@@£$§55ﬁﬁﬁﬁﬁﬁﬁﬁig&LNFDKAVFKINIVPKVNYTIYDGFNLRNTNLAANFNGQNTEINNMNFTK
LTS FEAACTCET CCCEH GEIA T AGARLTNIGE T ChGTAGHACT AGET CAABAALT sD
TNGL NS AN ETCCACTT. TFNFDNEPENI SIENLSSDI IGQLELMPNIERFPNGKKYELDKY TMFHY
LRGAPCT CESATEGT T O EE GG EREEGET T AACABCETEATATGEADLY TATOGAEE VS
T ORI CT CER AR A ISKMLYKDDFVGALIFSGAVILLEF I PETAT PVLGTFALVSY IANKVLT

CTREPACEERCANAKT T COBEATA PEAC FATEAT CATECEEFACATCASTEEG Y
N IR B NEATT (AN TN TNKFLNOC SV SY LUNSMT PYGVKRLEDF DASLKDALLKY I YDNRGT
AV¥JAT(}:T(;TAK:AFV¥3A(XEAKTFTCI:FESEJ:CIYM:TnyTCfTTCfFCIIJST(J:CX3T(3
ATCCTGCTGRAGTITC
ATCCCGGAAATCGCCATCCCGGTACTGEECACCTTTGCTCTGGTTTCTTACATT
GCAAACAAGGTITCTG

NP NT" VT R A R RPN AT A P A A P V"T" NP P:\A R AP VT" A AP 7 WA RANRADIDNNRMA"T" /AT 7N N
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10

QYLYSQTFPLDI RDI SLTSSFDDALLFSNKVYSFFSMDYI KTANKVVEAGLFAG
WO MBI EANK PCT/GB2009/050665
1. 7oHRIKbARWSE b M ¥ Al MMENET AEREENAGEL AfabSE A BEE BEob kAR D
RV Rk ESECRNKN

KI | KTI DNALTKRNEKWEDMYGLT VAQALSTVNTQFYTI KEGWKALNYQAQAL

EEL| KYRYNIYSEKE sequence of the CT-CST29-GS30-LHB fusion

KSNI NI DFNDI NSKLNEG NQAI DNI NNFI NGCSVSYL MKKM PLAVEKL L DFD
PVWEWEP_WNWME PPFARGTGRYYKAFKI TDRIWIIPERYTFGYKPEDFNKSSGIFNRDV

K g. VN
oo
sﬁ@ﬂélﬁﬁk@?y Hﬂv BEkrThy fK‘fh% @ﬂ(YKFVEDSEGKYSIDVESFD

k 1Rk 31, NNENYSREMPMNE N d Ay B i N AP ESAR R THENFWA JRDRESRNGN« A
1R NP RIRAAL SPKSGM2 ODG T I TSKTKSDDDDKNKALNLQC I DVDNEDLFFIADKNSFSDDLSK
NEXYDRN'YE STIESDKPTEL KEN DKL FKREL NSREE CEEENYRIFSTELPRPGNNNTRIT I F
OYNT FDFBYDFNSYIRAS FDDALLF SNKVY SFFSMDY IKTANKVVEAGLFAGWVKQIVNDFVIEANK

SN W@F%‘W@N@WWW STEKLT AAEF@@&LEQF(F@KN

KIII§ﬁ YGLIVAQWLSTVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKE
e gg?@*%%ﬁ%%%ﬁ%@@@&%@%@ﬁ
| DLI PKSARKYF KARE%WI%%I\HE&EEKISSI TTANPSSFNKY! GEYK(KLI RKYR

FYWESSGE\OIMNENKience of Iga-Hytet
FVELYNELTQ FTEFNYAKI YNVONRKI YLSNVYTPVTANI LDDNVYDI ONGFN
9olaPKSNICNVE FIVBONIAGREGGARRRAAATGGARCCGCGACTARACCCGAGRATTCGGGGRAACACT

ACSRNFEAERKAAIPENM CPE F KT CYBACBERSICYNICTIECERETE VKN T BR PRICGEFC TA
T@W@W@{WWWCTATAGGCAGCATGTTTCATTGGACGGAATCCCAGAAAATACGGATACA

N T PREE DL LIS B LR
EEALDNSARVY V1T ANRUNAGOSEL - AABNOWVE

G@HﬂdﬂAhH@Eb%GCCCGGACGAGCGTTCATACATTAAGGATACCTTTACTGGCAGACTCATA
GCEBNGAIRE R dERAENICENGVRRENRE CEAFA L ARGt EARPEFCRICRALGREMEGGC
GC¢SB@E3§RBE§HAKT¢HDCCTTAAAAACGTAGCTATAAGCGGAAAGAATGACATCGGTAGTCTTGCA
ANNCGREORERRAKBESYEWMG TR SRIART TFNNE SYQVY DS INY CAGAE 8 AKICBL Ee.cc
tO?Kggqggsgmgquggg@tg@cgataaaaacaaagcgctgaacctgcagtgcattaaaataaagaat

IAFERTE KIISEDVAKF SESRORAE NRET RIECSVTCERNIE PRV 'OEE NEEEBRINTRAKE29©

tac cttaattttaattactc ttagataaaatcatagttgactacaacctt
TRETTS S gttag 9EE

t ag

B ST e e
i%aX@QgEE ég%atggdag@éi&cﬁggﬁg%egébé%ga&égéttgata
aéa{cggiElZgégiz5cﬂdﬂ€é{ﬂﬂ%b@@hé&%tcatctccaaagttaatcaaggtgctcaaggcatt
ctRlc Tt INNEAYSIDRPVENIKME EACBT 4 aNE b ANEREKAR RE Ik YA BDRESIRAISN t £
gaPNENKRPPRAESPKS(Gcaccatcgtecececctacatecggacctgegettaacattgtgaagcagggyg
tawmwesmswmﬁgmqaaaﬁ@pﬁmep%@pwwmaﬁpwwmag

ggccctcagtatcgcagaatcaagtacacaaaaagaaaagataatcaaa

Eﬁtﬂg aa
tgg gcagttccaaaagagatcc atcaaatgtataga cactggagtggiag
at agatra

. ggﬁw&iﬁa@m@a@é DK, SRR EYS TR
aE%KE 1655\&5ag£¥% a atcttttttggtaaatcagatgattaacgaagccaaaaagcagctg
c th Bhd RIKSARICKE oAk RYRSE AKRL NG« ETANRSSENCE b A EKL d tRKYRyga
atEWVWERSCEVEYAIRMNK ggaatccaaaataaataaagtattctctacccegatecegttetettac
CRVERLMNEL TICFTERNY AR AY R/ CINRE R X 2SRVYCRRYT AN BIDNN Y B IGNG-N

| PKSNLNVL FMGONL

SRRPAL RKVNIPERINL YE ETRIEEVAIMBERSE YRIETEEERESE KNTDL PRI GDI

ﬁ%&%ﬁ@%ﬁﬁ%@%&%@é@%ﬁw

SQ@GPRENI IDPETSTFKLTNNTFAAQEGFGALST ISTSPRFMLTYSNATND
Vdébﬁiﬂﬂ%EEEﬁB%TE&ﬂMﬁEﬁ&ﬂﬂM&ﬁt@éﬁXi%ﬁ%ﬁbf@@@dbﬁ&iﬁ@@iﬁﬁﬂ;hﬂ%ﬂﬁ@k@@ﬁPT
IIDEFRINRKRKBRE DK YREDAKRILNS ITTANPSSFNKY IGEYKQKLIRKYRFVVESSGEVTVNRNK

FVEDVSAITR PYIEGRALINIY SKSVRRONATEAFRAYT QTN L EAFNPERTHKPALNGAFNGONT
SWMRREMLKIW@FCVDAI DGRSLYNKT LQCRELLVKNT DLPFIGDISDVKTDIFLRKDINE

KL?R&%%Q§§E%&§%F NSAKVYTYFPTLANSEN GVQGG FLMWANDVS!DFTTNILRKDTLDKI

VENLKNSLDVKI SEAI\/NNI NKFI REC%}{TYLFKNM_PKVI DEL NEFDRNTKAKL
I NLI DSHNI | LVGEV

DKLKAKVNNSFONTI PFNI FSYTNNSLLKDI | NEYFNL EGGGGSGEEESGEEES
GGGGSGGGGSALVDR MPCRNFFWKTFSSCK 50 30 Pr otein

o " NI NN N A "]
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PVTI NNFNYNDPI DNNNI | MVEPPFARGT GRYYKAFKI TDRI W | PERYTFGYK
WERHDBNKEB8E FNRDV PCT/GB2009/050665

siEX YRRBRYLANTNEIONE b @ENM Ko NRE S KPhi Kb A AW, Nk EPRRV 1D
NPk Sk INT N ASMINMNWL SRT I TOFNN I SYOMYDSLNYQAGATIKAKIDLEYKKY SGSDKENIKSQ
vEKL k SNPGEMERKIKG NRAN HASFERGRVILINENETH IDIEED NIHEAISREGEGHETMMEY
DHKFOPENYSYENRNQE SYTNNSLLKDI INEYFNLEGGGGSGGGGSGGGGSALVGS SFLSPEHQRV
QURKEASIPENRREYFSDPAL I LIVHELT HVLHGLYQ@ KVDDLPI VPNEKKFFMQSTD

Al QAEELYTF 10 ,

SP TPSTDKSIPYDRVIESIERES VORERRVVETEHPRP NN YKNKFKDKYKFV

?fg S e S e () e g s e e
FRRKEMEREYRGINKA

GPLPNILDYTASLTLOGQQOSNPSFEGFGTLSILKVAPEFLLTESDVTSN

QQSBMKQKéEEﬁMﬁéEEiﬂMMEK&H@Mﬁb@xalN]ﬁﬁﬁRKﬁiﬁdDEE@#@@bb&ﬁ@ﬁbEﬁﬂﬂﬁEﬁ&GLD

VEEEPABKNISHSBELGK KDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNEFVVNI DK

FNNERFEYNTIOBNYY ENDFPANEL Y TIRDE PSRN ELPSENTESENDANYEN R Y ERQN I
E QL BN T 1K VCVDKSEEKLY DDDDKDRWG S SLQC TKVKNNRLPYVADKDS I SQETFEN

KoY FOLDFRDUSE

Y ﬁﬂ%ﬁ?ﬁ%@?ﬁ' FM%%LFLNWANEWE DF\T]EIé%PS(;
-SSR S B R L

EN%YE%VENE AMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNI

1ﬂ&bt*ﬁﬁLEhkﬁﬁﬁKﬁﬁﬁﬂﬁﬁﬁﬁiwﬁgtmNééﬁk%iiﬁﬁ%ﬁﬁﬂ%&&&d@E@h@@@%bbhﬁﬂ%QﬁﬁA1F
TMEERKUOERY M RKBEME MSROOGE SNQERGA
KSNI NI DFNDI NSKLNEGQ NQAI DNI NNFI NGCSVSYLMKKM PLAVEKLLDFD
NFP KKNLL NYIPDENK sequence of the CT-GHRP-LHD fusion

LYLIGSAEYEKSKVNKYLKTINPFDLSIYTNDTILIENFNKYNSLEGEEESGEG
T NAXLRIPONKLITTPVRAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS

eeees { QC\

B OAL GE “ﬁ@ﬁ@%@@@@?ﬁﬁ%ﬁﬁﬁ?ﬁfD i

KFE ART RSV FSDVTSN
Hpv b OmENe 88 LHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD

vEG g ad GRAJ el CAAT; AACGEERA A

FN&AJﬁKﬂEﬁﬁME%&Qﬁ@§DYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGQNI

ERNCHTIBESAFAARCEOEBLAGCEEAACOT GABNAGCRASCT GEBNATACGANA FGHI GEN

K IT COEAT AT CEAEEE S2 BDGOVP INPE IVDPLLPNVNME PLNLPGEE ITVFYDDI TKYVDYLNSY

YYFEEQK??@MV5N@E%@?ﬁ@Eﬁ@ﬁ@??%ﬁ?%@@%ﬁﬁyéﬁﬁYﬁﬁ@T@ﬁ@ﬁf@ﬁﬁﬁﬁ@ﬁ¥@@ﬁ?@ﬁ?¥KK
T ACECATA

NIGNSALRGNEFNQAFATAGVAFLLEGFPEFTIPALGVETEFYSSIQEREK

A AT T CARATTATAT ARG G -

TMPENIFSYTNNSLLKDI INEYFNLEGGGGSGGGGSGGGGSALVGSSFLS
o AAEIIAACESE GAAAGCGT T TATAAGAT TACAGCAAA GI TACAA
CAGGAGTTAGAAAAC

ABATACGT THFGACAAT FEGACTE TIT ALETCGAT AAAAAGECTANAGAGGAAAAC
ACGAACTTCACGTCA
EFPRNGT AR OGS FCARAGCECATMAAF CAANAT CCAT R GG RS PAUCATET T PV
sggg@g;g&ggﬁqgﬁﬂﬁa§§v§@LFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQ
A

A AT T L AR R A A TR AT o)
RPN 1 NKAKS Q%TTA YMKNVFKEKYLLiEDT KFSYDKLKFDKLYKMLT
- CLKAAMCACLETAN T AL ATACAAT T T AARARGEET AT e o
LREAAGEHGT CEEIG TSKTKSDDDDKNKALNLOC IKVNNWDLFFSPSEDNFTNDLNKGEE I TSD
TNEECAMECET CHRACAAA T TEICECE N BAANNSET AT EATAACRCEMAAGASKEAG HY
LRATEOGETAGTET TESAEALLNPSRVY TFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDET SEVS

TTRACEAGCCTACE T ROATEEDY YLigrievLT
VOgAR Sgg%ﬁﬂ@pg%%gYIVTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKN

RO

K
Qgaggatttgacattcatcgcagaaaaaaatagcttcagcgaagagccgttccaa

gaygagat agl,aage sequence of the IgA-Hytet-CT-SST14 Fusion

t acaacaccaagaacaagccgcttaattttaattactcgttagat aaaat cata
E S0 PJACT AG@BCTINT TSENGQTE PEKKLELRNVSDIELY SQTNGTYRQHVSLDGI PENTDT YEVKV
KSCaBt Iy ARGa T TRECHIGOaT CaA KAFAC ARl ab BaN E T G DR B ERgOIRATLVKA

INGN BRI RS Ef /8B HE LGPDERSY IKDT FTGRLIGEKDGKNYATYNLKKPLFENLSGATVEKLS LK
NV%?%%\“? %ﬁ@gg P‘é%@@%‘é‘%%é%ﬁ;%?%?%%ﬁ et gataatdee
FSEERRODE LVSYNTE SLDK1IVDYNLYSKITLENDRTTEVTKGI PYAPEYKSNAASTIEIHN

tacgctcagaaaagtccaacaactctﬁﬁggcgtataacaatgaccaatagtgtc
gat gacgcattgata 40
aattctaccaagatatactcttatttcccgagcgtcatctccaaagttaatcaa
ggt gct caaggcat t

D T T T T oo
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SRNPALRKVNPENML YL FTKFCVDAI DGRSL YNKTLQCRELLVKNTDLPFI GDI

SDVKTDI FLRKDI NE
wEIEYHXFRDNVSVDQVI LSKNTSEHGQLDLLYPSI DSESEI L PCENCVGEBRNBRD50665
1 RNV LN YA SEk 1 TMTNSVDDAL INSTK I YSYFPSVI SKVNQGAQG I LFLOWVRD T I DDFTN
ERKbSONVEDPTETIRSY HEALDNGAKMAGT Y HRLE ANKVNAGY QG ELMAANDMYES TO
KERETRINIDIIRKBHE Y HBIK I EVWM%%@M@W YOS RBHHYEYKIYSGPD
KEQIDVBANT FRYKGRXAE NKZSNSVRR A MDEWERKECEAEPHEBETKIPAMGARYNSKE
1Oy SR EERMENK T B PFSYSKNLDCWVDNEEDIDVLEGGGGSGGGGSGGGGSALVAGCKNFFWKT
FIELEQRI KRWKDSYEVWMGTWLSRI | TOFNNI SYQWYDSLNYQAGAI KAKI DLE

YSGS N| KSQ
VE L KNSL DVKI- SEARRRE RIKE 1 RECESY TN RNV PRV DEL REFDIRNTKAKL

E§Nb¥éﬁ@§fﬁﬂK&é&é@§¥&SENGQTEPEKKLELRNVSDIELYSQTNGTYRQHVSLDGIPENTDTYFVKV

K SKEAKVININS IR RISk ARE Y A NN b4 NE Y INb A S AR A oD X H KBk
1NANNMESSFLASREHQRVE 15 rQERKESKKPRAKICERIR K842 T YR K PR FFNL.SGATVEKLSLK
NVe@sEreINTE&S LNEATIVETIOROGHRIBETIEDT T 4k K BIPDDDKNKALNLQC IKIKNEDLTFIAEKNS

FSFWDF\NYSWHMYﬁMﬁﬂF[ PONKL PRI T PRIORE R VIENE XX PERFSSITRLEN
T PN SRPPROTSRNEORR Yy TNSVDDALINSTKI YSYFPSVI SKVNQGAQGT LFLOWVRDI IDDETN

S ST T RO KPR O LS gTee
iﬁ%ﬁéﬁﬁﬁ@%@m&%ﬁm@%ﬁ%ﬁ 5

RV
QSSAVLGKSI FCNDPVI ALMHELTHSLHQLYA NI PSDKRI RPQVSEGFFSQDG
PRYOFEEL Yie@G&lD sequence of the CT-ghrelin S3W-LHA fusion
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
EFP‘@F@NTWWWI@KIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAKQVPVSY

Y%R@LW@HW@ RENEPYEANPTDONE YT RDGPRPCS

LNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLLGAGKFA

. ﬁ@@%@éﬁﬁ%@%ﬁ@%@ﬁ%ﬁ

PRI F%&*NIVPKVNYT IYDGFNLRNTNLAANFNGONTE INNMNFTKLKNFTGLFEFYK
LﬂélnbéE@EgM@B@@KﬁENQ@K {26V PFNREDNVRR b L PNYINME BN RSt Vi o1,
10 YDDRIFF KO BYE NSYN1.SSDI IGOLELMPN IERFPNGKKYELDKYTMFHY LRAQEFEHGKSRIALT
NSYNEESQREFSNRVASND TIKRTSVEEALGY SNKIOYTHIEPSL ISEKVINKGQAGL FLPNVE PA
LNANFOYEDETEAL WMERAVILLEFIPEIAT PVLGTFALVSY IANKVLTVQT I DNALSKRNEKWDEV YK

YI@WWF@WSWQR{BW@AEWA@\B@LW AFAGVAR DEEBERT IPARMT
NI, RYGVKRLEDFDASLKDALLKY I YDNRGTLIGQVDRLKDKVNNTLSTDIPFQL
SWYV%RER&LE W&W%E’Wﬁh NYQWYDSL SYQADAI K

Alﬂ) DL EYKI@’!%@QK Quence of the CT-GRP-LHD fusi

ENI KSQ\/ ENL KNSL DVKI SEAMNNI NKFI RECSVTYLF KNI\/L PKVI DEL NKFDL
TRV KRy s DlbshDSHNI Y LR T PONK L I TTPVKAFMI TONTWVI PERFSSDTNPSLSKPPRPTSKYQS
v YIDIE Y GEY DRLHOAKVNE S E ENRVRERNI IESYTINNMSI DN EF N EGCEGHEEERAVE
KIS OERESALVYABAL F CPNSYRKYIASOL SARKE L CIDENBROCGESNCERGA F3 BV TSN
OPPRBEESAT Y e EEFHILHRL CTN CHRERLHD VEHS RGBT VOFEELYTFGGLD
VERABACDE RNDNBF A RALEY REEF SIEBVKAE R FYNADBEIRESSHTIN DK

FN@ B %%NVKNRTHYF YLPVFANILDDNIYT DGFNLTNKGFNIENSGQNI
Yﬂgggé%ig E & VEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKK

DTREENGHIWRMIEN & IRVt S2ERERMNOL EYTRASH il QOGN Sl Gt sSh bi®ek

1 IYAPEEILE IR SRWVHISN WMV SNWLSRITTQFNH INYQMYDSLSYQADAIKAKI DLEYKKYSGSDK
ENOBSAVINGKIS] LBECNDRPIMALMHE LRSI HQLE K G INEKR SDKRIKRPIN SEGHFS QDN T
1 I PRYQFEERNNESE DMBON I FSYTNNSLLKDI INEY FNLEGGGGSGGGGSGCGGSALVGNHWAY
GHJE| | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN

F%gmaww%%ﬁwm&ﬁﬁs&mﬁ%ﬁﬁlEM| YTI RDGFN

PdTThk¥§§h%§%¥§gﬁf¥MMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYKPEDFNKSSGIFNRDV
DAL ko2 SMIRM THHMEVEKSEE S Y BIDDIISPRVWEDRE QR KM vy

kLY VARKIDER S N 1 FGPGPVILNENET I DIGIONHFASREGFGGIMOMKFCPE YVSVENNVOE

NK<h b THDRROMQNY SDKFHSE DESE 1 OGQVRY INPEL WDRK k PINGSIVEZRIONERGEEE SO DP
SIEYPRI DR YXIBYLNSWRGIVDRLNKVLVCISDPNININI YKNKFKDKYKFVEDSEGKYSIDVESFED

KLWETEQ@KEWEM K KT PSVEERLEY SRV REPSE SRR OVONECHER R RGAKA
&ﬁxﬁﬂ; MggDEEKLYDDDDKDRWGSSLQCIDVDNEDLFFIADKNSFSDDLSKNER
: %*E%iﬁ%%\?ﬁ BV EPRUING ENSAE RGNERCIRERT RGVARE BEEPEETT PR YT
LGVFTFYSSI QEREK
|| KTI ENCLEORVKRWKDSYQWAV/SNAPSRI TTQFNHI NYQMWYDSL SYQADAI K
AKI DLEYKKYSGSDK
ENI KSQVENLKNSLDVKI SEAMNNI NKFI RECSVTYLFKNM_PKVI DELNKFDL

PN g p— 8 1 NN~ IR 1§
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TNl EAAEENI SLDLI QQYYLTFNFDNEPENI SI ENLSSDI | GQLELMPNI ERFP

WONGSHBNY FU4BKYTMFHY PCT/GB2009/050665

v JoRARET EHKASHRE AL RINEMINRAL L NESRMY TE e SR X VS WM AN NS N

MOEQR MDD ESEMS GNETAKGNFENAFEIAGASILLEFIPELLI PVVGAFLLESY IDNKNKI I
KT DRI TABRN WS b 1 GRALNI @XM OY K DD GALA TRSGAALE E ERYREN AISEXEK SN
INGP RN IVSHYIAKNADAT DN INNF INGC SVSYLMKKMI PLAVEKLLDFDNT LKKNLLNY I DENKLY L
1OGER T HHRAV S RRKERABE SR N VT NVE AR AN 63 G RV EAT FEREASNT RV GH
LMi | NYQYNQYTEEEKN

NP DOLSSKLNES] NAM N NKELINGESVSYLINSHY BYQUKRLEDFDAS

KDALLKY!

mbmgmm%@ﬁ@@wmhmmm%
Yo YEESTh SRETRRVQ rRESKKRPRAKKL QRR L35 s PRI O Bir Br S8 G HE00eN T AVE
krafic s Th girpkixt wice CiF 1S ST b 1 FUSIQQBN B EGFGTLS I LKVAPEFLLTFSDVTSN
Q EESNIPERKNGDAT KRENSGNIST. SENGCIT ERERK L REMSDISELYSPD NGTLY RO LD
VEJSPOXERPENEREYFKY T AKRLNNINKTI PSSWISNIDKYKKIFSEKYNFDKDNTGNEVVNI DK

F Sﬂﬁl}{ IR E NI
M%B Ewwmw Wﬁ@éiﬂiﬂsNDDDDE(H\/DA]:IWL@\QR ﬁq-w w

E%NRE% OSYRKVLAQLSARKLLQDI LNRA
Y PR KO FRR CERDRNYAL YREKK,
IE ANEVVEDETTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNE

YT
NONYAY 22GRIND D hANE AT N FIKEK(Y BIVEXAG VXS v & SR RRIIMN A N3 r 1
TTCF K HINEDEDET b AFINDK AK I DLEYKKY SGSDKENIKSQVENLKNSLDVKI SEAMNN INKFIRE
C S EERFQDE W S INRKINKIRLKNE NS LT DN 1 DY vOB Kk ARV NDR T TRV TKES Prvn
SIYAPENYKSNAASTI El HN WD 2009/ 150469PCT/ GB2009/ 050665
| DDNTI YQYLYAQKSPTTLOQRI TMINSVDDALI NSTKI YSYFPSVI SKVNQGAQ
@EFLQN/F@'OFBBF-FRHuence of the CP-gGHRH-LHA fusion

yl % YE‘QGB?%’ME}@&%%E@!FE%@TE%Hﬂr@EkE&PV
iﬂég égIhMFb LFERIY%@@GRMLLT@%@@%@ DTELKVIDT%IQ

oAk KK DY ASE Y SRR 1, Y G TA TNPNRVFKVNTNAY YEMSGLEVS FEELRTFGGHDAKF I DST,
OEECR IADE T INMRIDEK NG 1 i KANRKAN AL iEMVRESSRIE EAMNCVK NEAKKC Ok EFD. 7
E T QSKNIVE MOYILKANSKRFDKAVFK INTVPKVNY T I Y DGENLRNTNLAANFNGONTE INNMNFTK
LI F G IFEE KKILLESRKE NKVESTRI PESY SKN ISV DNEEDI ABYL EEOUESECEERS EQ

GCAOEEESSALYAECRRNEIAWKTCE T VSR D38 F S FaEGH BT NP LY e it NgFA4HRE 1 SLDL
1Q0F ALTANF Ry EEE] BS P Id SR LYBN T ERFPNGKKYELDK Y TMFHYLRAQEFEHGKSRIA

e

WDEYE \/ TRKKMKEALEN AEATKAIINY YNOYTEEEKNNINENIDDLSSKLN
E%%E'ﬁ%ﬂﬁ&ésﬁsl? % ENKVINE DR R
TIAKEENDNERSPEENISA

I NONPSGTYHLAASLNANEVEL GPDERSYI KDTFTGRLI GEKDGKNYAI YNLKK
PEFENL SGAVEKLSIsKguence of the CP-gGHRH-LHC fusion

NVAI SGKNDI GSLANEATNGT KI KQVHVDGCVDG | TSKTKSDDDDKNKALNL Q
P WWEWWF%W@THLNT LANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVTSPKSG

?Y % E%@Eﬂ%ﬁé@?@ﬂ?ﬁﬁ%ﬁﬁm
L ik ﬁﬁ%@@ﬁﬁ% NSV NS VS YRV SKNOGAR v
@AWRRIF DR TN ONRK I YLSNVYTPVTANT LDDNVYDIQNGFN I PKSNLNVLEMGONL

S RﬁS&QﬁﬂTPWLSENﬁ'Fbm\ﬂD@NENE YiR¥ EGENBEL GAHETIGMRObIEYNSEDGA
LAGTLEACAALBICAESSTQCRELLVKNTDLPFIGDI SDVKTDIFLRKDINEETEVIYYPDNVSVDQ
VIKEKITIFEDONEL EKR VERWW EVYRKIVKAKAL GTXVN TFOFORRE YN RS ERY VIR S T
EEALRIGAKBYENRT W@AGVQGGLFLMWANDWE DFTTNILRKDTLDKISDVSATII PY IGPALN

ADET NNEKRREERANKA ELSNOVE NEA EEpy It

WMﬁ DSLNYQA AIKAKIDLE KKYSGSDKENIKSQVENLKN LDVKISEA
M

ST BFSYSRNEDON/ONEED DU ECERESEEEEE™

GGESALVGSSFLSPEHQ 20 RVQQRKESKKPPAKLQPR 39. Protein

seguence mfotthe s€dugheeds RhEIM-LEWRH-USDH Gision
EFVNKQFNYKDPVNGVDI AYI KI PNAGQVIOPVKAFKI HNKI W/I PERDTFTNPE
THEEROLINPPPEARDVPVSKI PRE LI TTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS

YY‘PBSYIWQWRWLI KEVRRE FERCHSTINY CRISE TS VARG PRABCE AT DT B VE
KFEW %L PNILDYTASLTLQOGQQOSNPSFEGFGTLSILKVAPEFLLTEFSDVTSN
QS?E@%@’ENEQ%HP F I FECKSFEREVLNE TRNGYES TV RESPEFTFEFE ™
ESL EVDTNPLL GAGKFA
TDPAVTLAHEL | HAGHRLYG Al NPNRUEKVNTNAYYENSGL EVSFEELRTFGG
HDAKFI DSLQENEFRLY
YYNKFKDI ASTLNKAKSI VGTTASLQYMKNVFKEKYL L SEDTSGKFSVDKLKFD

U710 NZIZR M "gepgemg \ pogmpe=p—ih I\ /1 7




10

15

20

25

30

35

40

45

50

55

60

5541. Protei n sequence of the CT-GRP-LHB fusion

PVTI NNFNYNDPI DNNNI | MVEPPFARGTGRYYKAFKI TDRI W | PERYTFGYK
WERHDBNEB8E FNRDV PCT/GB2009/050665
vECEYYPREYLMKNDISKND FQE M K NRE KRRk LMk NGk BY R SPRIAVE px

R NTNE ASVI MY Y NVKNRTHY FSREHY LPVFANTLDDNI YT IRDGFNLTNKGFNTENSGON T
£ Rike h SINPEERAERKKIG 7 AXLd 111 FGPERVLIMENETA 1ITCh OMME ASREERGEDMIM 00
GERF OREYYSVIENNYEFE 68 0GGGSALALOCIKVKNNRLPYVADKDS I SQEI FENK I ITDETNVONY
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TFLPSLAEKVNKGVQAGLFLNWANEVVE DFTTNIMKKDTLDKISDVSVI

Qﬁﬁm%@%\?ﬁ%@@mﬁ@%@ﬁ%
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INKQAYEEhSKEHhAV¥&kQNEVDEEK&YDD@D&BR%@SSU@GMBVBNED&FF
ADKNSFSDDL SKNER
TWPEYNTOSNYMNENDHRILREEINEDT DLV SKMEITRPSENT ESRFFRFRNVDVPYYERROPA 05
Y‘@gﬁ(ﬂﬁ?@@&fﬂﬁ LI KRR S OURY PO B9 D505 R T TN 12V

gS =AVA %?E;@{%éEE’E%HNIPSDKR%VSEGFFSQDGPNV?:%LD
M { G AL AR GNEENARE AGASIL G R REL R RV 10

L EY
ER&EAL@%§¥Ei@Q&bﬁ%ﬂKVCVDNNNNNNNNNNDDDDKHVDAIFTQSYRKVLAQLSARKLLQDILNRQ
oK R ENAR FARNEKWNBIMYIGE 1 P VAQADS T I E RN T KBS MY KAE SN ¥ QACAIsEEDGov

PINKYRYNL YSEKERKSNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGY
SNKNK DRERBENSKN NEGANCAINDRIINNE P RGOS VS Y IVKKM IPEAVER L G PR DNTILSAL
ngﬁﬂgﬁﬂg$$@j§qKL3qFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNW
LR e R Y BREMIRIE R NBEDL S E VNG FLP! RIRNSEGEHESEAEREE VK
F @@%X&ﬂﬁLﬁ%ﬁQ&ﬁT%ﬂqgE%%%PS&%{ﬁ}¥HE%P%§FA%WN§SFENTMPFNIFS
HD fusion 10
TUWPVKDENYSDPYNDND), LYIR! PQNKL | ETRVAAEM, T QN VW RERESSHTN
PSL SKPPRPTSKYQS
TWHYDRSY LIS TREQKDT F <G 1K FKRRRERDN GKKRE AN YWWESREMERSSKRES Y Y
DERTEDETREITMNIAVELFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT TNIAVEKFEN
CHFENGSVRY FNTGFFPSVIDK FAGRE P L BYTRASE I TOS X BSANPSEFECGRGT L3IOB KAV L
Gagp@qgﬁgzqaiggﬂpmggpHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLDVEIIPQIE

N EVEE THSC Y NI PSRRI REOVSEEEFSCoe O

ST [P REY LEVEAN ILDDN FNLTNKGENIENS
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FLLENKEGEN EENSGQNY SSTQEREKI IKT IENCLEQRVKRWKDS YQWMVSNWLSRITTQFNHINYQMY

DERNPAR QIIKSSESYY DI PRAFTYEDYINNNN RETQBYRRWMAPKY

IDELG/ARKR THIBF INRASHNT I LVGEVDRLKAKVNES FENTMPFNIFSYTNNSLLKDI INEYFN
EAAAKEAAAKALQCIKVKNNRLPYVADKDSIS IFENKIITDETNVQNYSDKF
SﬁEESI LD&\?ﬁ?Npsequence of the fusion

oo R PN P L RR D BN G S ey
LS A KO LW AN A BT M MRS D SOV ¥

crCRALNIPENSAILRGNE GRRL Y G IATNPNRVFKVNTNAY YEMSGLEVSFEELRTFGGHDAKFIDSL
OFNQMHAT AGUARL b EERRERSTIVEAL/GVE THIRYS SKIERERE H IKT K ENCK EORWKRWNL T

YT

E K DS Y OWKRSNAE EK@YLNFDKAVFKINIVPKVNYTIYDGFNLRNTNLAANFNGQNTEINNMNFTK
LKWT PSSV RFRAREPDE YR RYSESPHKERIRK!

AH%P £ §¥:VLOC IKVNNWDLFF SPSEDNF TNDLNKGEEITSD NIEAAEENISLDLI

N

%&E&ﬁ%@%&%ﬁ%ﬁﬁ G e e
o D LENEYE QL By SRAMERER, s
pEvRRY e RGHRNr b 1 RS IKO AL ENOAEATKAT INYOYNOY TEEEKNN INFN I DDLSSKLNE
s Tk MNKIQERBKIDE VNGV AMIPIKE RINACCIMAR VK Kk HNKI W RERETHT kiMRE N T
LECDIIPBPEAKQVAT

SYYDSTYLSTDNEKDNYLKGVTKLFERI YSTDLGRMLLTSI VRG PFWGEGSTI D
TERKVI DT[\K;]oﬁﬁ/jersequence of LHy/A

PDGSYRSEELNLVI | GPSADI | QFECKSFGHEVLNLTRNGYGSTQYI RFSPDFT
FGFEESLEVDTNPLL
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GAGKFATDPAVTLAHEL| HAGHRLYG Al NPNRVFKVNTNAYYEMSGLEVSFEE

WG R0PEReHAKF| DSL PCT/GB2009/050665

£ FRNETRL YYOMIE DI ASh MK AW T TR L RMMS AV KA d o S B e b

sYSVYBKLKFDKYKMKGVTKLFERTY STDLGRMLL TS IVRGI PFWGGSTIDTELKVIDTNCINVIQ
prEL YREBRNFVKE B A NREARY IS FOKAUFiI ING YRICENYRH SYDEFNMFRMNTTINvAAN 1.1
GAEKINPEY NMWRFTHAGHRLYGIATNPNRVFKVNTNAY YEMSGLEV SFEELRTFGGHDAKFIDSL

QWRRFT@EWPKE@@U@@ﬂWSW@FWWILF RKNVAVACESARKY FMLT

E ﬂ“ ]P_I\ﬁ YOR ‘ LNFDKAVFKINIVPKVNYTIYDGENLRNTNLAANFNGONTE INNMNEFTK
GAEAGE ,, ?@KmﬁgﬁﬁEMWﬁﬁ
LRAO HGKSERITATLY g PSRVYTFFS DYVKKVNKATEAAMEFLGWVE VYDFTDET
PN TENRE ENE ST, CRa B L VPN E R RNGKIEL DITRET -

v@ftﬁ%ﬁ@éﬁﬁhﬁﬁﬁﬁlfﬁy IVTNWLAKVNTQ IDLIRKKMKEALENQAEATKAT INYQYNQYTEEEKN
N INTFNSWYINEAKIINKR SR T FRESDY MY NKATEEAANMY K RAREQR MNDETIE T SENAGT
LISTTDKIKARDNTITE B EY PFOLSKYVDNQRLLST
| GPALNI GNMLYKDDFVGALI FSGAVI LLEFI PEI Al PVLGTFALVSYI ANKVL
T\‘y@n DNALRRKRRIEK sequence of LHy/B

WPEVYK Y] VT’\MLAKVMC%ADE &(YYKAFEKAI%‘%R I%EEPQ(YATIFGYKP S%IFNRDV
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SV RREAIDIKVINN ALY, %@I@Y@Egﬂ}% Dsfén1 QRE]@EYQ"F@GQDP
s IS@ qylems ey 0d LR cCPe i SRR Az e ILNSNIMKNKFKDKYKFVEDSEGKYS IDVESFD
KIRK F1:NNENYSDRMDNKKE R A BT b 1 NP ANERERAE RN THENEFVYA CRDRESRRISMiKA
INRNE NKPPRVALSPRKSGMCYBEEKLY DDDDKDRWGS SLOC I DVDNEDLFFIADKNSFSDDLSKNER

IEYYDENY L STDSDREFTEDRE}HSK LFRENSREF CEHDY YRIESP PR PEPTNNT PTQY L
YS@T?%B{WW@ALLFSNKVYSFFSMDY IKTANKVVEAGLFAGWVKQIVNDFVIEANKSNT

Kgﬁ BV TR PR TER T A GEEAL S B sy
I \é A ?giiﬁ%é \Y YLMKKM&’I&V&&%D& %}(_IE_( IL\"LI\IT:YYI NKLYL

VKLEYAE! YAEGEDT
| BLI PKSARKYEEEKALRYYRS| AKRENS! TTANPSSENKY! GEYKQKLI RKYR
FVWESSGEVTVNRNK

P IFMWEQWNFWNWWWKBWSWVWBNRN PIDNNAYER ONGERESG
Y YDBRESNIT RIS BFKRINSREIGEELIYRLSTDI PFPGNNNTPINTFDFDVDFNSVDVK

VE]E%?% HE LNHAMHNLY@I%%MYNV iEgEE@g;
e B S GO AR s
SR%&F@AKWM§M%FCVDAI DGRSLYNKTLQCRELLVKNTDLPFIGDISDVKTDIFLRKDINE

ET¥l CSKINTHRHGRE LY BIS! dOSESHpk PCSENOVEPERNRTEINVEMINGY MY ESQ so

KIKDSDNWERRIETRSIDNSAKVY TYFPTLANKVNAGVOGGLFLMWANDVVEDFTTNI LRKDTLDK I
SIFEALTDNSARAYT YR RRANKNVNASVGEE IR EMENDVRAEDET TN SKREEFNEDKE T 1D
NCSPYSIARI N YEPM I WLSRI I TQFNNI SYOMYDSLNYQAGAIKAKIDLEYKKY SGSDKENIKSQ
VENSRISRRENETEREANT GFESY L EAEBER VPR GAE VA Y SRYCERNET TR T 9 =Y
D%@dﬂp RN BEVE S& ENNSLLKDI INEYFN

VERL KnLSEE! \]/_JKII%:A\I@I é}( QAUWYDSL wh%GAI KAKI DLEYKKYSGSDKENI KSQ

TWN%MEI;}RE@&WMLEKMWKEM A NETDRNEKAKS # NSk b ir¥EEM o5
v YIDIKE KAKYINNSFENHA 1 1 RENIRE SYATNNSK L KREL - NEYFMN 2ES r pEFT@be T HH TTN I AVE
KFEgqtreve el uff st e GERP=NJGRIRM- LA FQ0S NS FEGOGT LS ILKVAPEFLLTFSDVTSN

QSPRPVIDF RY SDPYNIDINBE THALRL PONK LT SPFRUKAFNFETENRVIANPERFSSDIRELD
VEPSP CIBP RIS KDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFVVNIDK

gl OB VRS R PSRN
DT%E JE@Q\{&- NIGNSALRGNEFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREK

1 IRE AL G SHRGEMIR AL MAEE HS L HRL Y&Eh N R S DKRIDRP(CMS EGRRSEXS DK
ENRRMQEREKYSIBGES 4B AMWO N2 G 0 CES 04BG- 9 RO RGBS 05066 5L INLIDSHNT
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LTNKGFNI ENSGONI
ERNPAL QKL SSESVVDL FTKVCVDG |, TSKTKSDDDDKHVDAI FTQSYRKVLAQ
LSARKLLQDI LNRQQ
CGERNQEQGAAL AGGGGSGGEGEGSGGEGGSALALQCH KVKNNRL PYVADKDS| SCEI
FENKI | TDETNVQONY 5
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TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN
WESWSKRRRPTSKYQSYY PCT/GB2009/050665

£ B SS TREQSI ErlieGh b ddE KiRNE RN GKIKE D NS ENMERRIMEBSSHRED T v
kviRBDEAHRIIVT NRAVEKEENNGOSVYK I TAKAEKLQQELENKYVDNF TFY LDKKAKEENTNFTSFSN

LVGSWQWENIL T YHREMEINE GREER NP LERS T ASDTEITQRA QB RBPSEEGCFGIIKSP LASWARER TV
ERELLAFSDYISNOSSAVEATNGTK IKQVHVDGCVDGI ITSKTKSDDDDKNKALNLQC IK IKNE DL

T ECREIFCREIRVICAE NHEN THSIE WW@S@]@HQ@P@@@F@@W‘W
NZA@EWWW YEQIgS‘g’TT RITMTNSVDDALINSTKIYSYFPSVISKVNQGAQGI LFL
7D %@ﬂ@ﬁ&@@wﬁw SR PRYKKL TSRO PRONI Y o,

5 “ 4 INN KNKLEEKANKAMININIFMRE%LVN%MII\(TE:AKK%LLEF
IR EN RS RENLRVEAN 1 b PN YT
SGQ\II ERNPALQ(LSSE
SYWDL FTKVGVDNNMNNANNNNNDDRDK HVRAL T QSYRKVLAQL SARKLLQDI L
NRQQGERNQEQGAEAAA
CyKERARKAL QK VKNINRL R TADKDSH SQEICEENKI | TDETNVQNYSDKFSLDE
S| LDGQVPI NPE| VDPL
L PRIVNIVEPLNE PEEEISGE VDB TRPTDYL NSY YAYISESQKL SNNVENI TLTTSVE

TN O LA R A BTL 5 S TR PAT R 60

SALRGNFNQAFATAGVA
Fi & EGFPEFSPALGVET RYSS! QRREK 1 K ThENCLEQRVKRWKDSYQUWWSN
WLSRI TTQFNHI NYQWY
PhBSE BYQADRKAKD DL E YKIKY BGSEKEN -KEOVENL- KANSLIDVKYSEAMNNIYNIKF. 1 -
LYuRECSYTYLIFKNRA PRY/a-His-Lys-Leu-Leu-Gln-Asp-Ile-Nle-D-Arg-Har-CYS
| DELNKFDLRTKTELI NLI DSHNI | LVGEVDRL KAKVNESFENTMPENI FSYTN
NSLLKDI | NEVERF 4538 96t @f 1 s8quéhte of the CP-UTS- LHA

TD\TPQ%E)I%%DPVNDND LRIPONKLITTPV. FMITONIWYVIPERESSDTN KPPRPTSKYQS
==V NGV AR A VR VR ARR E ENKI S R ERDTRENDE o

GPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
0 ﬁW]EﬁEYt@@Nm L KOVEKL-FEERE XS KBRLGRMs ETSIsYRGNIEWEES T HEX 1.0
VETEEWRMWKP\MI‘@KDIAKRLNNINKTIPSSWI SNIDKYKKIFSEKYNEFDKDNTGNFVVNIDK

FIPDGCEYREBEINY VB JEPSADITH OFECK SRGAEVLNL T RNGYCSTIOVK RFERPFILN T
ERNEERESE BRAYTRPT TKVEPGIIT SKTKSDDDDKDFDMLRCMLGRVYRPCWQVALAKRLVLQC I K

V@WX%W%%%YY%KL SNNVEN 1T LMMK 1YT FL%LAE KVNK

: KEKLY ASTLNRAKS VT ASL OBV S SGRE -5

YQ%M%'&E%\&K EDKENI KSQVENLKNSLDVKI SEAMNNINKEFIRECSVTYLFKNMLPKVID

ek ¥OTERDREMIKIE KMV ENRITROEENBRACAMHE INEVEIOYNYE ] Y PG N RINT Wy ARN
FNGONTEI NNWVNFTK
L KNFTGL FERYKLLCYBGEEGS ARDDDKNGIEPRIS! DLTFHLLRNM EMARI EN
EREQAGLNRKYL DEV

THRY GBS ALV Q0 FYNNVDRF PSR SEDNE PRIDSNKEREPT SO 0S

YYPR@‘E@AEEN‘DSEBEQI IgBFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE

NICOIa KﬁNﬁlﬁﬁGﬁF ENCSSETEY EERPN ERFPNGRKYELERYTIVERN. Y

MHELTHSLHQLYGINIPSDKRIRPQVSEGEFEFSQDGPNVQFEELYTEFGGLD

RN VRRVBKATE AN GIVECL W DR TSRYS 1o

ERE}:%@@Eﬂ_s!\)viMKVCVDKSEEKLYDDDDKDRWGS SLOCIKVKNNRLPYVADKDSTSQEIFEN
K ISP AL NVEINMOKRDLIRY GO Jr S 1k b iah ek AlpPVLEGEE AlVS X E AW s v

YYWEB G HINArSKRNEKMA EEALGY SNKI Y TFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTN IMKK
DTDEXNIOY S VIINVAL ARKAINT G D211 R RGOV A AENQAEAT KA FIT Y AQYAINQY I ESERMNREK
I I NRNLEER SSKKINE OWMVSNWLSRITTQFNHINYOMYDSLSYQADATIKAK I DLEYKKY SGSDK
ENGK RRANE N NIREE NVSYEUNSASPYOVKR EDE DASEKBART TKYF YDINREST N T
M REORVNNFME 6175 T B PEEL SYVONGREE S 46 6 F &t NSF

SH&Guence of LHN A WD 2009/ 150469PCT/ GB2009/ 050665

EEYNKQFNYKDRYNGVDL AYI KI ENAGQMBVKAFKI HNKI VI PERDTFTNPE
EGDLNPPPEAKQVPV
E FS YOS X hiSMONEKDONY £ G b b ERFYSTRLGRIVE R 0GITVRGE BEMGEEEA kEy pv
SYFBEKMISDINGIDNYIKQVTKLFERI Y STDLGRMLLTSIVRGI PEWGGSTIDTELKVIDTNCINVIQ
PIRDGSYRESEELING Y4 A DEPSADIKE FFECKSHEHEVE NI T RNGYCSTIQYE RFASPDFIPLL
GP{G@@E@EW@TINPL}LAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVS FEELRTFGGHDAKFIDSL
GAGKFATDPAVTLAHELI HAGHRLYA 617 NPNRVFKVNTNAYYEVMSGLEVSFEE
LRTFGGHDAKFI DSL 5
QENEFRLYYYNKFKDI ASTLNKAKSI VGT TASL QYMKNVFKEKYL L SEDT SCGKF
SVDKLKFDKLYKM.T
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YSQTFPLDI RDI SLTSSFDDALLFSNKVYSFFSMDYI KTANKVWEAGLFAGAWK
WERIMNDFNMEEANKSNT PCT/GB2009/050665
oMBAL ARl P RYPX S EhALAMGETAKOINTENARELAGA sk R BRL A4 RV

ETAFEDESY FENKNKE 1Y LNFDRAVFK INTVPKVNYTIYDGFNLRNTNLAANFNGONTE INNMNFTK

LKKFT ©INAE THRRNEYVB DIV E SDYAGQNK ST EQRMTIWK S KN Y QAQAIGEET TSD
TNIEKYRYNI YSEREBRGN TFNFDNEPENT SIENLSSDI IGQLELMPNIERFPNGKKYELDKY TMFHY

LRARE DERNBPNSKENEGE FRRIV NN P NOCSY S HATRKNEPE IRV F PIHDRTEEVS
TTRKAA ] IR T BENRPARN T GNMLYKDDFVGALTFSGAVI LLEF T PETATPVLGTFALVSY TANKVLT

E%%@g@@g@g@i&%@g%ﬁ%ﬁ%%ﬁ% PR
L R B DR L B R AR RE AR SR oA PERE SRR
PNLNKPPRVTSPKSG
Y¥PPNYL STRSPKDI L KE H-KLEKRE NGRELGEEL b YRS TEL RERGNNNTPI

NTFDFDVDFNSVDVK 3

TRQGNNWKTGSI NPSVI | TGPRENI | DPETSTFKLTNNTFAAQEGFGALSI | S
THPSRRIEVE TYSNATND LRI PONKLITTPVKAFMI TQNIWVIPERFSSDTNPSLSKPPRPTSKYQS

Yyé%@ﬁ%@%é%h ket VRE AN Y A SN s SRV SR Mve
KIEBE T PREARKYREEKAE DY YRS AKRENSI P TARPSSERICYT EEVRERLTRRYR 5

O FWESSCEWDYNRNKIHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

vﬁ%’%ﬁﬁ!ﬁ%{@ﬁﬁé{%&!ﬂ%’%@ = SAY KRV AN kL BERK P SINGAN px
RS RNPAT RRURPERMYL T RE VDA BDERSE YN OCRECE VRNTBE PRFESr O !

ERSBVIKOKDE FLRKDLINEV4ODGT I TSKTKSDDDDKYADAT FTNSYRKVLGQLSARKLLODIMALAG

GG%I&E@G%EEM%X@ kb2 INT, SEHG b PLde ¥ Pl RS ERtE kR RN BNRT nG
%\IV DYLNSYYYLE
% EW@H@F’W&@%E&%&WW@’PK RRRVNRESPEEE FEVRENDWE A

GYRRITNIFL RKREKDKIGVOAGLFLNWANEVVEDFT TN IMKKDTLDKI SDVSVIIPYIGPALNIGNS
AL%NKV %ﬁ%&ﬁ#@!&%@ﬂﬂ%ﬁ%ﬂ%xEk%%@%f&!v%h@%’%&&qws
NGER EORF KRN BSHARRKASPAE S LD FEXNING SOV EISIONYOAGAE KA SPRE™N L
NKY KK SGSDIKENMKSQ 1 DELNKFDLRTKTELINLIDSHNI I LVGEVDRLKAKVNE SFENTMPFN T
P S\{%H%%BB%IY REAMNNI NKFI RECSVTYLFKNM.PKVI DEL NEFDRNTKAKL
I NLI DSHNI | LVGEV
45DKLKAKVNNSFONTI PENI FSYTNNSLLKDI | NEYFN 52. Protein
sequence mfotbHNsBguence of the CP-HS GHRH 1-28-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
PSLSKPPRPTSKY(QS 50
T YOPSYE STDHESKBTER KOMEKL FRRFNERBPERRIL PNV WVESPERSDSS T PE ©S

vDP DTN AV IKLFKRINERDIGKKLINY LVVGSPFMGDSSTPEDTFDFTRETTNIAVE

el NN, KL R b DY S RN B R T b
0SB VISR S NP L HE R TGS R APV e NI PP SERRISRPEN SR LR SOFRS LD

v NMEFEREDDMREREGXA D KD I AKRLNNINKT I PSSWISNIDKYKK I FSEKYNFDKDNTGNEVVNIDK

FlELLPOLERSQLREKAL GHYKD AR NN NKT) RSV SN BIOAKLESEI M1

ERNRSEKSPETINVNEEAY Y SSOY RVKNRTHNYESRAYLE PV ANY L EDNAYITH IRDOE LA
cdo® NN ENSEXNI O CDBVKNNRIPYVADKDS I SQE T FENKI I TDETNVONY SDKFSLDESILD

oA S UV YD R DRSO G VIR

LEPIHDETNVONYSDRICSLPES I ESEVRE NPEN VEELT PRVRIVEPI NE PGEEFNA GN
sAC YO BKYMA¥NSY EGFPEFT T PALGVFTFYSSIQEREKT IKT T ENCLEQRVKRWKDS Y QWMY

oY EESKL SNNVEN T T SYEEAL GY S, YTEL S ARIYNSYAGH LN,

INBT LRKISSDVSVNE IV GPALKE GNSAE RIVWENCARFATAGIAFPR LEGYPEFENPA TN
1 AW Y oS (REREK
I 1 KTl ENCLEQRVKRWKDSYQAMVSNWL SRI TTQFNHI NYQWDSL SYQADAI K
AKI DLEYKKYSGSDK 60
ERP KSQVENIIKNSLIDVKHSEANNN NKF | REES\VERYE FKNIVE PEVITDELINKFDL
RTKTELI NLI DSHNI
| LVGEVDRLKAKVNESFENTMPFNI F Q’%NNSLLKDI | NEYFN 53.
Protein sequence of |gA-H WO
2009/ 150469PCT/ GB2009/ 050665
ESNQPEKNGTATKPENSGNT TSENGQTEPEKKLELRNVSDI EL YSQTNGT YRQH
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HI S- ALA- ASP- ALA- | LE- PHE- THR- ASN- SER- TYR- ARG- LYS- VAL- LE
U- ALY- GLN- LEUSER- ALA- ARG LYS- LEU- LEU- GLN- ASP- | LE- NLE- S
WERARS4YS 20 56. Synt hesi sed GHRH ant agoPCBGB2009/050665
pepti de
Tﬁ??ﬁﬁ#ﬁg r@&yn@gﬁEYLRQPQNKLI%%ﬁ%K£¥ﬁ¥%gﬁ%§'Ibgggééé%ﬁggﬂgﬁﬁér L &4@3
YYDE6Y /AT OE Q@ OTE LEH- I SerkRANBRIHIGE K LAY LV €GB PEEER SEIT A=A PE THHE TN AVE
KF%NE%WNV@Nfﬁﬁbs@%%%GgﬁPNILDY@&@LTE@é@@@hﬁbﬁ%@ﬂéﬁﬂ%@EK#N%EFLLTFSDVTSN

QWW@B&W&{WWB@%&HSPFEW@F%@%PWW%%%WLD

VERSPSKPPRAFSK YOS KDIAKRLNNINKT I PSSWI SNIDKYKK I FSEKYNFDKDNTGNFVVNIDK

FNH%@&WMEM@JT@%&%@N%@ NYIRYV AR Sl o
DTFDFTRHTTNI AVE

EWﬁEWPF%%QK?@@EWSEW%EP@W@%@@@@%F PR

ACCAPERIGEIEBDYTSNQC IKVKNNRLPYVADKDS I SQEIFENKI I TDETNVQNY SDKFSLDESIL
e@%&éﬁ%&%‘ﬁbﬁ#ﬂ‘ﬂdﬁbﬂﬂ%bﬁ«%@aﬂn@%@s&%ﬁ%ﬁ%@%&EE
ANGEPY B! BRSO RERKL GHANABHAIKRE XN RIRTY PSSR BRYKKE FSERY LC

NEDKONTOANRAMN S AN LEGFPEFTIPALGVEFTFYSSIQEREKI IKTIENCLEQRVKRWKDSYQWM
vsﬁ_%rl%%ﬁ %@NI\S{ | B NVKNRT SRR PVEAME RN I RREEN
NI RKPACEKT SSE BT E DA F STk SDDDKDEDVE RENE GRYRIBE P T
NTAEWANAKRUMIQT G 35

VKNNRLPYVADKDSI SQEI FENKI | TDETNVQNYSDKFSLDESI LDGQVPI NPE

| VDPLLPNVNVEPLN ,

LPEEE] VYD THRYVDYENSY YYL ESOEESRRVERITL T SVEEAL SYSNKI Y

TFLPSLAEKVNKGVQ
m«%@;%%%‘%%\é% Y }{L E%E}EN&%EPF 1ML RRVRVE LR YL SRALNLCENSALRENEN o5
YY@E&% PREGAETEYSSFEERERF R PFENCE EORRRIKISS Y EXANT SRIAESRY 72V E

KFEQE%WﬂVMNTJm?EEii%GPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN

0sEBRSE I, B SRR MG KR S BRI RRGe

VEEE RIKFEDE RIHCTELFINEP BSHENN T INV/EEVRI RAKNESPERTBHEIPESFNKG DX
FNSLKEW TNV Y s so YR BrnrRrof ®inn L sequ enaer 1 of 1 REErikl S 8e tHBN scon T

@g‘g@g@gw}é@%&%EH&M&E%%&%MJMEM&E&@%@MQQ
YD SR ST BECKBTECRE CREFRRR MBI GRIILF KA EBES TPE T

vt FEREERBASINDAMEP 1NPE TVDPLLPNVNME PLNLPGEE IVFYDDI TKYVDYLNSYYYLE SQKL

sSFENGSYKVINL | TPSVLL EGRLPNLLDTASL T, QRQUSNBSFEGEGTLSL L oo

VOGS SAVICEKS] FEVEPYN A NEET AHSE HACSYEE N IPSBRRITREENVSERHHSEE NC
LHONVKREE MO €6t dD SR I TTOFNH INYOMY DS LS YQADATKAK I DLEYKKY SGSDKENIKSQVE

o YELLOL ERSCLREKAL GV AN AKTLESSW, S BV, ESE Y

LEENSISEY THRVNEENYSSOYRVRNRTHYFSRHYLPVFANI LDDNI YTI RDGFN
LTNKG-NI ENSGONI 50
P AL G DL VOV Y ORI PRI QP VIR P
KIITDETNVQNYSDKFSLDESILDGCNPINPEIVDPLLPNVNNEPLNLPGEEIV

TWEVEEﬂﬁEKﬂ%ﬂﬁﬁhbﬁiéLRlPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSKYQS
- QYEESGL SNWEN TLTTSVEEAL YN TFLPSLARKYNSYORH EL Y
KF@NE@WMSVWG@MND@&@A@m&wmmw:m@@ﬁ%mspwSN
Q§s§%@ﬁﬂ§¥§éﬂd@55ﬁﬂ&HELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD

VEI LK EW KDEAKR NNINKTIPSSWISNI(%:I}IEEI(II\%'YS KYNFDKDNT NFVVI\}T<IDK
AKT DLE 8%

FNENK KEQVENEKNSEDVKY SERANKNNIRNK Y RECESVYE FKNVE PKVINBEINKF BEQN T

Eﬂg¥hﬂaﬂ£bb&éd@%ﬁPﬁKVCVDGIITSKTKSDDDDKYADAIFTNSYRKVLGQLSARKLLQDIMSRQQ
| LVGEVDRLKAKVNESFENTMPENI F NSLLKDI |

H=eceeeece
PSS AE SARVRISE @f_ﬁ—SéLALQCI§§KNWB¥V§1%D§I€S&%W§I OFPRTIVERYS
CT- Pr RP- LHA 60
EFVNKQFNYKDPVNGVDI AY1 KI PNAGERIGPVKAFKI HNKI VW1 PERDTFTNPE
EGDLNPPPEAKQVPV
SYYDSTYLSTDNEKDNYLKGVTKLFERI YSTDLGRMLLTSI VRG PFWGGSTI D

—m—— Ly 2 O PN"T"R 17N R
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QENEFRLYYYNKFKDI ASTLNKAKSI VGT TASL QYMKNVFKEKYLLSEDT SGKF
SVDKLKFDKLYKM-T
WELMIASNEI/ KFFKVLNRKTYLNFDKAVEKI NI VPKVNYTIYDG-NeGRIMGBROMME0665

pHFNGEINTELONMNEIHS VD P11, PNVNME PLNTL.PGEE TVFYDDI TKYVDYLNS Y YY LESQKLSNNVE

KNI EEEYILL VDG | TKTKSPEROMKALN, OCH VNP FESREED

PYTRPEAAEEN ISEDIN QQYVACTENHIDNEPENI I ShENIE SEDI 3 GERERI VPN EERFFRRY

KM&&M%HMQ@NH INYQMYDSLSYQADAI KAKIDLEYKKYSGSDKENIKSQVENLKNS
EHGKSRI AL TNSVNEAL LNPSRVYTFFSSDYVKKVNKATEAAM-L GW/

LDééI_ é% TYLFKNMLPKVI DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKV
NEBTDFQIMRDWHSYEW IGRALNEGNM. YKDDFVGAL I FSGAVI LLEFI PEI Al PVL
GTFALVSYI ANKVLT
V | DNAL SKRNEKWDEVYKY] VTNV\LAKVNT9 DLI RKKMKEAL ENQAEATKA
RWQYNQY;FEEEKN sequence of the CP-HS GHRH Ala9-LHD fusion
NI NFNI DDLSSKLNESI NKAM NI NKFLNQCSVSYLMNSM PYGVKRL EDFDAS
TD\’P&%%&!’\X@NB@FYLRI PONKLI TTPVKAFMI TQNIWVI PERFSSDTNPSLSKPPRPT SKYQS
LI DRLKDKVNNTLSTDI PF DN(;? L EGEEGESGEEES
TV POI RPAWASRG 161 RV Akl éﬁVGSIEF BEECATEEq BEW&*&TNA"E
KFERs B VAHRH P v RIF-GE HEN fLO% T 201 T LOGQQSNPSFEGFGTLS I LKVAPEFLLTFSDVT SN
%Bé\fs\é&@%@ PP%%@ERPTSK¥M@!MQL 126 BH NSk SHLRMIAME N WML BRI S PR 1.0
VEFYBPSVES FE KSR PIRRI REFRDP GRRLE FRY IV ESPEEDS S TPE DX

FNITEDR TRAHTSEMY A4S YNVKNRTHY FSRHYLPVFANILDDNIYTIRDGFNLTNKGENIENSGONI

Vﬁg@%&Erqpfc'%‘c%d:ﬁ%ﬂ}ys%W%Jﬁ%‘ﬂ%%ﬁ%@ﬂ@% kdkar
COBTAVEERSI BRI ACVHER THSE P &R NI P SDKRIPRPOASECHE SRS 1 -

DGBWEEME&BU&E PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE
AL\%ABFI\’I?T G%%\%%@E%QLM@E%\! TR DI BB D16
NPRSEYSRE PRAVBEANAY SSOV R VRNRT FYF SRIFATBYEANI EBDNC YT RBEE ™

v ANTINKGEND BENSG Yy D20SYQADATKAK I DLEYKKY SGSDKENTKSQVENLKNSLDVKI SEAMN

N -G53 @%FEM@@%H&@@%@E@%&W@%&&QW

LSARKLL QDI MALA
AL ALQCI KVKNNRLPYVADKDSI SQEI FENKI | TDETNVQ
NYSDKFSLDESI LDG

QP! NPE| VERLLPNVIWERY N PEEEL VEYPD! JKYVEYLSINOTLESQHL SN

GYSNKI YTFLPSLAEKVNKGVQAG.FLNWANEVVEDFTTNI MKKDTLDKI SDVS
Tl k Ay SPARNNGENS LR T PONKL I TTPVKAFMI TQNIWV I PERFSSDTNPSLSKPPRPTSKYQS

AL RNENONEATARHALL LB TLPAL YY) SR ST G e

KERUE SRV T ORIV NYCYDSILSYORDAF BKARPF I E Y KRYSCSBRENE RSOVERY T SN
0 SSNSLAKFSEANVNNIMEE L THS LHOLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

ARNESFENTUBEN . YR L KDL TREVRN™ - 6 Bt

FW@&W&@MWM@Y@KWH@WY&EWEWMwP@ﬁFWNKGFNIENSGQNI
ERRAPMIKDE NYSRBMNENDY bz R R@INKE DR T RMIKATTVE TE@NE YW SRERESSPEMkA T

T T ST R T R RS R TR S PSS S T

DAY EDFEREIPLNP AN/ EE PLNLPGEEIVFYDDI TKYVDYLNSYYYLE SQKLSNNVENI TLTTSVEE

A%ﬁ;ﬁ%ﬁ%ﬂ?ﬁhkﬁ\ﬁ%ﬂ%ﬁﬁ?hﬁ%h%ﬁ%@bﬁ%?%@h@bkﬁ]IG
e e B R P A R Py FR & R BRI RS

V INVEREEONHE CEY D35S YOADATKAK I DLEYKKY SGSDKEN TKSQVENLKNSLDVK T SERMN

Nz\éﬁﬂﬁ%ﬁfﬁ%ﬁ@@%%@kﬂﬁﬁkm INKT 2ROVl B K ik N o
DKDNTGNEVVNL DK

NIERI%T_%E)E%%@\/YSSQYNVKNRTHYFSRHYLPVFANl LDDNI YTI RDGFN
L TNKGFNI ENSGONI
ERNPAL QKLSSESMVDLEFKVCYDGE | TOKTkSDRDRKNARAL B TINSYRKVLGQ 1p
L SARKLL QDI MSALA
GGGGSALALQCl KVKNNRL PYVADKDSI SQEI FENKI | TDETNV
QNYSDKFSLDESI LD
GQVPI NPE! VDPL L PNVNIVEPLNL PGEE? VFYDDI TKYVDYLNSYYYLESQKLS
NNVENI TLTTSVEEA 40
LGYSNKI YTFLPSLAEKVNKGVQAGL FLNWANEVVEDFTTNI MKKDTLDKI SDV




10

15

20

25

30

35

40

TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
PSLSKPPRPTSKYQS 20

wO ORS8N DEQKDTFLKG | KLFKRI NERDI GKKLI NYLVWGSPRZER83PR50665
DTEDFTRHTTNI AVE

< SENGSUKVINL TPSVL EGPLEN, | DYTASK T QS00SNBSEEGEGTLSILK .

YYOBSAVTCREI IFENDRV K ATHVHEEATHSKHQLY GV N PEDKRISRPLNSEGHHFS QDG VE

KFEW%E&PIYI-EE’%@GPLPNI LDYTASLTLOGOOSNPSFEGFGTLSILKVAPEFLLTESDVTSN

VEI | PQ ERSQL REKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
OSSAK K AR HELTHSLAQLYGINT PSDKRTRPQVSEGEF SODGPNVQFEELY TFGGLD

VEENSLNYSPRLITNVVEBEVN Y SSOYNVKNRT PHFSRIHYERYRANIEK DDNIKYY T (RIDGAN DK

FI\JSIMM/MQY%&KNRTHYFSRHYLPVFANI LDDNIYTIRDGENLTNKGENIENSGONI

ERNPAL (EQKL SSESVVDLFTKVCVDA | TSKTKSDDDDKYADAI FTNSYRKVL
ERNEARGAL VWBEKTSVCVDGL ITSKTKSDODDKYADALFTASYKKVLGOLSARKLLODIMSRAL

AGGESNQERGARARLIMIACCCEECREGCSEEIES AL FETK KMKEINRICRY VADIKDSE S 1L

DG%%i I\FP%%EIL-E%TI\ME PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE

VONYSDKFSLDESI L Pl NPEI VDPLLPNVNVEPLNLPGEEI VEYDDI TKY
AL NG A S ER (VK C VOACLE LNWANEVVEDE TIN IMRKDTLDK ISDVSVIIPYIGPALNIG

NSBNAVENDATATESVEEAE GYSNKI MILEY PSivAEKWANK GV GACGE FLINVANEVYBDFOWM

IR DSBS QB ps 1 sv0apATKAK I DLEYKKY SGSDKENTK SQVENLKNSLDVK I SEAMN
VSVI | PYI GPALNI GNSAL F FATAGVAFLLEG-PEFTI PALGVFTFYS

NI§F@§RYTWFWK§6DELNKFDL TKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFEF
N IFEQRVIKRVWKDS NEA/SNW.SRI TTQFNHI NYQWYDSL SYQADAI KAKI DLEYK
KYSGSDKENI KSQVE
NL KNSLDVKI SEAMNNI NKFI RECSVTYLFKNML.PKVI DELNKFDLRTKTELI N
LEBSHNI | LRACEVDR SERARYRESFENT MPERIEFSYENRSE LK | INEYEN 1722~
64. mPooteiipnsequence of the CP-HS GHRH 1-40-LHD fusion
35
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN
TV@@EW@WRQ@LRIPQNKLITT VKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS

vYY¥DRSYDSTHDECKE S k KA R 1 Kk fkKRK NERDE Gide MY VESRFMEDSSTREVE
s REAT TNLAVE.
R AT | T Ro T B B R 8 B P B &P I

QWAW_SEWW@N{HELTHSLHQLYGINI PSDKRIRPQVSEGFFSQODGPNVQFEELYTEFGGLD

vESSAARGKSI Hr MRV D Al vtk TS B IwY & N Bk RV SEEFS€IDG px
Y T S o B KRR i SR B PR

RN DR EENES AR TIKVCVDGI ITSKTKSDDDDKYADAT FTASYKRVLGQLSARKLLODIMSRAL
AdebISECEREANNNYBEN Y SSRIMVKNRA bRFSRERY1FR VR ANIDE DENIY 3 b RIGEN 1

Do R e B RSB S P T YRR SR S RO T B

AT|CEARKILY L T WVBREXYKGVOAGLFLNWANEVVEDFTTN IMKKDT LDK I SDVSVIIPYIGPALNIG

N SEE SIS TACECES S ER X AETAE AT HRARNINE TR Y MAIISRE rBRES Fonm

BRSS! L IGOVEERPE UoPL CPRVAVEBE N FREEN R VAT TRABYR:

NISYYAEE SORILGKNNAE KV I DELNKFDLRTKTELINL I DSHN T I LVGEVDRLKAKVNE SFENTMPF

NN FhiEOMERALGYSNKI YTFL PSLAEKVNKGVQAGL FLNWANEVVEDFTTNI M
KKDTLDKI SDVSVI |
PYlI GPALNI GNSALRGNFNQAFATAGVAFLLEGFPEFTI PALGVFTFYSSI QER
EKP| KTI EN@]QEQ:(\/ sequence of the CP-HS GHRH Ala8 Asnll 1-29-LHD
KRWKRSYSVMVSNW.SRI TTQFNHI NYQWYDSLSYQADAI KAKI DLEYKKYSGS
DKENI KSQVENLKNS 5
LDVKI SEAMNNI NKFI RECSVTYLFKNMLPKVI DELNKFDLRTKTELI NLI DSH
THRV KPR GEVDRIDKAKY LRESFENTMPKRFS Y INNSL ERE SSREVEYSKPPRPTSKYQS

Yy%gsﬁﬁbﬁéﬁTﬁm@Rgﬁ@&EﬁmKM@ﬁmﬁs@gPﬁﬁd@pfva@mmE
KRBV KDENYSBPVNDRBF VLR POMKEY PERVACAERT TORI WA PERFSSDTN o

QPSY SRPPRPTSKYABHELTHSLHOLYGINT PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

vEY Y DRk STHAROKENRRE KGR s FrishRl DERDL ety k RV M GalfrMet 38 THiR bk
DTFDETRHTTN A

VE
FRRPENGSRVINI | TPV T EEPE PRI L DY PASL TG ISNPSFEGFET LS E®
VAPEFLLTFSDVTSN .
QSSAVL GKSI FCVDPVI ALMHEL THSIHOL YGI NI PSDKRI RPQVSEGFFSQDG
PNVQFEEL YTFGGLD
VE! | PQ ERSQLREKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN

Prel /A I 7~A IFF"\ A /A Il P17/ A r—
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2566. Protei n sequence of the CP-HS GHRH Al a22- LHD
fusion
WA YRYKEELY SDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/ IREREB3DIN50665

£ RS B R S KY€ cvDG T I TSKTKSDDDDKYADAT FTASYNKVLGOLSARKLLODIMSRAL

s XYPPSYL STORKDIEL GG | KLFIT NGO G| NV VGSPENGDSSTER: -

DK ENGEVKVATLNF VPSS VLY IFGRE PN R DYTFASR TG ) ISNPSFEGH ST LTSI TR EE

AL%B&E&IT;@){E—P@MKagQAGLFLNWANEWE DFT TNIMKKDTLDKI SDVSVI I PY I GPALNI G

SAVLGKSIFCNDPV FQ%YG]N DKRIRqu
w[b:l% %LEGFPEFTIPALGVF YSSIQERERIIKTIENC EQRVKRWK SYQWM

VSMEL$HIQEEF&B@NF@E@QEG??QADRIQQREBmMﬂHKﬁ$G$BSHWEESDEENﬂKKB$E§EK3$$MN

N TRRKEMN NN YN} kv 1 DE LNKFDLRTKTE LINL I DSHNT I LVGEVDRLKAKVNE SFENTMPF
FNSLYSDLTNVNSEVVYSSCNNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFN

NIEF KREE R ENSEENT
ERNPALQKLSSESVVDLFTKVCVDA | TSKTKSDDDDKYADAI FTNSYRKVLGQ
LS%BRK¥¥-CI¥J¥E%§%L sequence o the CP-HS GHRH Ala8 520 1-29-1LHD
GEEESGEEESGEEESALALQCIKVKNNRLPYVADKDSISQEIFEﬁkIYTDETN
VONYSBKESLDESI L 35
DGQVPI NPEI VDPLLPNVNVEPLNLPGEEI VFYDDI TKYVDYLNSYYYLESCKL

TD@W%B—%B%EE’LRI P NKLITTPVKAFMIT NIWVIPERFSSDITNPSLSKPPRPTSKYQS

ALGYSNKI YTFLPSLAEKVNKGV NEVVEDFTTNI MKKDTLDKI SD
YRYESH 1 SBVF EBAE Nf @ IKLFKRINER IGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE

Kmmﬂmm&MFkﬁmﬁﬁﬁﬁﬁwmﬂﬂmE@ﬁEEEEMEAB@MﬁTEMSSB@ERE&EFMEFEN@SN
0 RS Y EMM e rs 1 LYGINIPSDKRIRP VSEGFES DGPNVEFEELYTFGGLD
VSNW.SRI TT NHINYqu %A Al KAKI DLEYKKYSGSDKEN E

VENIE RNGIRENAG ESE RGN KD TAKRLNN INKT T PSSWI SNIDKYKK I FSEKYNEFDKDNTGNEVVNIDK

NN INKHE ITREGSVT Ye SN RO 1 DIREIKR DI RTHOCEE - NIRDESHNINK ENGEVBRN T

Eﬁmg%%hfﬁﬁvégﬁ'x%MWQ&M@X&MK@ZG{ Qk ﬂbDIMSRAL

sequence of t u3|on
AG RYSERVNDRBN TV RR PONRDTOT IEM#@QFWQ&EE%%WIL

DdB%k BKIP PRI SKM@BIE PLNLPGEE IVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE
A%}’%__?ED@%ELW %IQQ@XF REH A K ERRRE DGR Ak Y SRRV IR 1
NREENCSARARFY AP SVE T EGPLPNICY DY AS LI -GS SNPSFECR GV P E 107

vMAREEITI g R BIMI@N DS 1.5 YQADA IKAK IDLEYKKY SGSDKEN IKSQVENLKNSLDVK I SEAMN

Sl DY Rk HRE D2 DR PR i 2B e

NIVEY TP ERSOYRERAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVVNI DK
AL YSDL N YSSQAMANTENESREVLEYF AN DN YT BN
ERNPAPQRESSESVVDLFTKVCVDG | TSKTKSDDDDKYADAI FTASYKKVLGQ
LSARKLLQDI MSRAL

R o A e R RV ARSI OBk FEN TR

YYDEEXPITRPE DY DFE P KRNIVE PE N RS WE Y IDIF TR D YE NS Y Y Y HEESORIAVE
kFENYENT T LT BSVEEGPT PN TLDY TASLTLOGOQOSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN

oL YN YTEL PSLAEKYNKGYONG T WANEYVEDET TN MOKBILDNL S0, ,

VENSAL RENENGAF ATTAGYVAFRLEGRPER T PAEGVET FYSSEQEREKPY FGREENICG DK
FNSERM IS Y W NV KNR THY FSRHY LPVFANTLDDNT YT IRDGFNLTNKGFN TENSGON T

ey NV SEL TTENH MWL Y AR KA PLEYKYSESNEN KGR,
AQNERFCRECS P YL KNME PRVE DEVNKHDL RTKFEN K NLIPESHINK ERFEEVDR 1 L
DdQMEﬁﬁEMW&El}Mﬁﬁﬂ%biﬂ%@bb%ﬁ%ﬁ%@ﬁ%%rﬁt TLTTSVEE

uence HS GHRH Al a8 L Argl?2 1-29- LHD
ALqu I%Iﬁ(TETOPSLAEKVNK QAGLFLNWANEWEDFTT IMKKDTL ISDVSVIIPYIGPALNIG

NSEARYKDENYSBRPVNDNBE T PERE PONKET T PRPVRGRERTE THINEVYERERFSBDT NpWM

vIRRES PR Y S Y DS 1.5 Y0ADA TKAK I DLEYKKY SGS DKENTKSQVENLKNSLDVK I SEAMN
YYDPSYLSTDEOKDTELKG | KLFKRI NERDI GKKL I NYLVVGSPF

MGDSSTPE
NI ERE P AR R KV I DELNKFDLRTK TEL INLIDSHNT I LVGEVDRLKAKVNE SFENTMPF
KFENGSMKVTNIITPSVLIFGPLPNIH?}TASLTLCEEﬁSNPSFEGFGWLSILK
VAPEFLLTFSDVTSN
QSSAVLGKSI FCVDPVI ALMHELTHSLHQLYG NI PSDKRI RPQVSEGFFSQDG
PNVCFEELYTFGGLD

1 FNANI Frweso~sl P17 A1 721 RZIZFNI A 170 A IR IH R UHZT1 FNESr~\ AU /AR Il IFNIZ\ ZLZ1 71 P=/~pr==1 7\ /R 1
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fusion

TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
WEBWSHRREPTSKYQS PCT/GB2009/050665
NTE¥DPREYE SIEEKETFLKA | KLFKRI NERDI GKKLI NYLVWGSPFMGDSSTPE

DTFDFTRHTTNI AVE 40

KFENGSWKVTNI | TPSVLI FGPLPNI LDYTASL TLQGRQSNPSFEGFGTLSI LK

VAPEFLLTESPDVIEBN sequence of the CP-HS GHRH Ala8 Asn20 1-29-LHD

QSSAVLGEKS! FCVDPVI ALMHELTHSLHQLYGE NI PSDKRI RPQVSEGFFSQDG

PNVQFEELYTFGGLD

VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
THEDKDINESNENYNND DK LRI PONKLITTPVKAFMI TONIWVIPERFSSDTNPSLSKPPRPTSKYQS

oIS EE R JNIVBEMY X SR QYNNG E RIS I SRV AN sl DENIE X RGN v e
LTNKGEN ENSC@IVEE]& 2009/ 150469PCT/ GB2009/ 050665

CERRPALCRLSSE TRVEVEE T TSR FREDBODKYADAN FTASYNKRVEE] ="

Q%SWME@IWBMMHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQODGPNVQFEELYTEFGGLD
v%&%% b ARG KMENDEY: R XV ARKERH 2R N4 MPRHN px
TNPEVDPLPRVNVEPE N PEER R VDO T KABYTNS VYA ESEKT

ERSKRANVENE FLSFTVSVERVCVDGI I TSKTKSDDDDKYADATIFTASYRKVLGQLSANKLLODIMSRAL
AG@%%G?%@% %EEEE&@E@N&@/% Bk AMANEMRRRT BN M PT LLE SE 11
DRGAL RENERGAEAT AGVARL CEEFPERTT PAL BUEPE Y SSPREREKT FIFFI-ENC =2

ATIGEQRVKRYWKES X CINMKGVOAGLF LNWANEVVEDFTTNIMKKDT LDKI SDVSVIIPY IGPALNIG
N SNM%L Nb gk ?&@E&H 1N EMESL S QOPANKAKS e Y KK RSN R R
VIRIMNKEITRECSVT Y FRRIVE PRI BEENREDERTRFEEF NLEBSHNF EVEEVER
N INKAKANESFENK R KN FESYRRNNSITK iG] ivNEYFEN 1 10760 v PRIKAGTVNE SFENTMPEF
NSEAHeNRG e of kg, CP-HS GHRH Al a8 Lys20 1-29-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
PSL SKPPRPTSKYQS
YYPPSYL STIRERQKDI Fhdfdeh kb FKRI NERDICGKIKL. Ichivi \AV&SSPEMEDSS PRELHD

DTF%E&E TNl AVE 15
KFE NI | TPSVLI FGPLPNI LDYTASLTLQGQRSNPSFEG-GTLSI LK

VAPEFLLTFSDVTSN
THRBSAWY SKSINEEVDRYR AbGMHE L THSK KXY Gl NRR BEKFRISBRQSSELFFESQEX3 05

o e R A R R R S BT R
KFIEWW&“/WGPLPNI LDYTASLTLOGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
0 FsASLACSDEMMIVBEEWMY SHQY MYIKNRT FEcSRERAFVEANIsh DEN YT RRGFN: 1.0
Ve O R D A S T 5 R S B T oA R B

FNSSAKKITN QIS BVERAQ YPPKNRTHY FSREY LPVFAN T LDDN T Y TTRDGFNLTNKGENTENSGONT
r AR IES XSSO AL ALIQEE KA DRI X MARKRSH SQEL HNKk 1 THDE AT,

BB KPEIVOPL LARURE P PR VRO T N ES IR ™

DOSNRIVEERE TP PEFS\VEE PLNLPGEE IVFYDDI TKYVDYLNSYYYLESQKLSNNVENITLTT SVEE

A1Ak SYENKEYHTR FIShAERYNK EMEQAGk R ANAANRWVMEDE DN ST 2:BIKb Bl 1 ¢

A RO N AT A A BB R A B B B PR B ™

V NECFRAIKRIRDSYIAMDSLSY QADATKAK I DLEYKKY SGS DKENIKSQVENLKNSLDVK I SEAMN

N TYRNWESK i@k NI ENY DA ISE S YQREA HAKD I YKICE ST KN SPV P F

DVKI
Nlﬁ%ﬁ%—%i%hﬁt%ﬁéfﬁmmpm DELNKFDLRTKTELI NLI DSHNI | LVGEVDR
LKAKVNESFENTMPE NI FSYTNNSLLKDI | NEYEN 71. Protein

sequence 0fcthe CRyES-GHRE Aha8 chbysd buhy $2051x291 1-HD- 18D

fu&
V%#RWSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI WI PERFSSDTN
PSLSKPPRPTSKYCﬁ

TWPVKDENYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPEREFSSDTNPSLSKPPRPTSKYQS

YYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTEFDEFTRHTTNIAVE
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YYDPSYLSTDEQKDTFLKG | KLFKRI NERDI GKKLI NYLWGSPFMGDSSTPE
DTFDFTRHTTNI AVE
WOKRENESMEO/TNI | TPSVLI FGPLPNI LDYTASL TL QGRQSNPSFEEFEGB 31050665

kYRR SR AT FOPY SN G P1, PN T LDY TASTL TL.OGOQSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN
SAVLCKSI FCVDPVI AL VHEL THSL YA NI PSDKRI RP(%\/SEGFFS

o) Wﬁgééﬂ@@gﬁlﬁﬂ{ggmsm@mmm DKRIRPQVSEGFF SQDGPNVQFEELY TFGGLD
VEVEPQ PR ERSEE REKADL GHYRKDN AKRIL RN NKIT | PSSV ESHK DRV KKN FRSERKYIN DK

FN%E%%%EEQ»&%@%b&é%éYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGQNI

e tacal = DAREE S SIS AN (37 kR rewl M AR o5 90
LTRKGRY ENSGON 0 0

AGERMNPAIGOREGEEESWWDL FTRVCY DG VR NSKTKSDBBIKYADAT NS YRIKVL B3 T L

Dd@$€*ﬂ§E&g£yﬂy§ﬁ¥NMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE

AGGGGSGGGGSGGGGSALAL?)I KVKNNRL PYVADKDSI SOEI FENKI | TDETN
AL RN RS g (N RCVQAGLELNWANEVVEDE TTN IMKRDTLDR [SDVSV I I FY IGPALNIG

N DGRNMPINNPE TYDPLRTPRVINVEP LN RGEE W YDIDIER KDY ENS YR YEHRB QKL OWiM

v sRNDMEN Db E 9V D405 v 0n DA TKAK T DLEYKK Y SGSDKENTKSOVENLENSLDVKI SEAMN
ALGYSNKI YTFLPSLAEKVNKGVQAGL FLNWANEVVEDFTTNI MKKDTLDKI SD

NLy§€4%qg§Y?ﬁ%&ENWR§KVIDELNKFD RTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFE
NINSADRGNENQAFAAGVAFLLEG-PEFTI PALGVFTFYSSI QEREKI | KTI ENC
L EQRVKRVWKDSYQUWM
VSNWLSRI TTQFNHI NYQWYDSL SYQADAI KAKI DLEYKKYSGSDKENI KSQVE
NERNSLDVP@rgE%WN sequence o the CP-HS GHRH Ala8 Glu 7 1-Z9-LHD
NI NKFlsRECSVTYLFKNMLPKVI DELNKFDLRTKTELI NLI DSHNI | LVGEVDR
LKAKVNESFENTMPF NI FSYTNNSLLKDI | NEYFN 72. Protein
sequence of the CP-HS GHRH Al a8 Asn20 1-29-LHD fusion
TW?V DFNYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPEREFSSDTNPSLSKPPRPTSKYQS
vYDAPMIIDENYSDPVNDNIBL 1 RAT RE RQNKK 1 TN PVKAF ML AN YA TPERFSSDI N VE

KEE RS TR P &R G P LB T L DY TA S LT TGO SNPSFEGFGT LS T LKYAREELLTESRYTSN
YYDPSYLSTDEQKDTFLKG | KLFKRI I\%F%LQ)I GKKLI NYLWGSPFMEDSSTPE
OSSHFEREPREGMEG AVRIHELTHSLHQLYGINI PSDKRIRPQVSEGFF SQDGPNVQFEELY TFGGLD

vEKE BONGBYEMENR t AIRSVILA HrGRE BT DYSHASK TR X ISNRSHEEPGIdNSI K DK

ST e B A P T H G KBS R
EHﬁﬁ&@?ﬂééﬁg&ﬂﬁ@%iﬁgV@@DGIITSKTKSDDDDKYADAIFEASYRKVLGQLSARKLLQDIMSRAL
AGEEL $ QG EARSGk REKAL GHKIR Rkt D SYKd RESMY SNEDKGKE BrSEKYN 11

o A R B A D R N B G S VA TR =

ALCT R I ENSEENNKGVOAGLF LNWANEVVEDF TTN IMKKDTLDK ISDVSVI IPY IGPALNIG
N SERNEANQKESSEGMIDE EHHVEYERXECH FHK EK SRR ADANETEABYRIMD 6Xdwm

v e R N R AR B SRS S R T BT

N NERMRSOR S LI} PKV I DELNKFDLRTKTELINLIDSHNI I LVGEVDRLKAKVNE SFENTMPF

N IPSMRISNEE (VRREARPNVNVEPLNL PGEE] VFYDDI TKYVDYLNSYYYLESQKL
SNNVENI TLTTSVEE 15
ALGYSNKI YTFLPSLAEKVNKGVQAG.FLNWANEVVEDFTTNI MKKDTLDKI SD
V&Y | PYl GPARLPNITG sequence of the CP-HS GHRH Ala8 Glu 10 1-29LHD
NSALRGNENQAFATAGVAFLLEGFPEFTI PALGVFTFYSSI QEREKI | KTI ENC
L EQRVKRWKDSYQWM

VSNWLSRI TTQFNHI NYQWYDSL SYQADAI KAKI DLEYKKYSGSDKENI KSQVE
THYV KNG DVRNSERAMN LRI PONKLITTPVKAFMI TQNIWVIPERFSSDTNPSLSKPPRPTSKYQS

v I K T BGOSR ME B I b RFHCR el M o sSPSHIND EMER VDR vE
SN N NS L 10,31 B

OSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGEFFSQDGPNVQFEELYTFGGLD

VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNEVVNIDK
FNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGENLTNKGENIENSGONI
ERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTASERKVLGQLSARKLLODIMSRAL
AGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVONY SDKFSLDESIL
DGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE
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f usi on
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
WEPSWSKRRRPTSKYQS 25 PCT/GB2009/050665

Ar¥YBIRS Y ST A QKR KEE dL L ISRE NP Gidxk DMLY ESRVMERS S PR 16
DTEDETRHTTNI AVE

NRFENGSHVTNE T TPSVE T FEPLENCL DY TASL A U GEENPSFECRETE SPE ™

VVAREHITL TRESDVTSN DSLSYQADATKAKI DLEYKKY SGSDKENIKSQVENLKNSLDVK I SEAMN

N 1RRBANM G MY AV LTSk G N HRSPKRIERRQURR G S&lPerr
EELYTFGE.D

PNV
NRZEF TP ERSARERAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVWNI DK
FNSL YSDL TMN@EVV\@%QY&%V KINRTHYF SRHYE RYRAM 1L PN, Y Tk RDGN. 11p
LTNKGFNI ENSGONI
ERNPALERE SSESWDL FT KVCVDG | TSKTKSDDDDKYADAI FTASYRNVLGQ
LSARKLLQDI MSRAL
T@%@SDK@%FSL DEma ; AL AL REL KMNRLRYVARKBS! 2Bk ENKL § EREIN o 5
Y R OPT L PRYNIVE PE RS EEE VEY OO TRSRS YE NSV YT ESER A VE
KESNBVENMIY LT PSVEE GPLPNILDYTASLTLOGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
s@é@@gﬁ aGﬁPBEE P AEKMNLRYQAGK FEIANSVEREEEN MDA RE Lo
V%ﬂ%ﬁéﬁ@%&#hﬁ*ﬂé@ﬂ#ﬁ&ﬁ@ﬁf#ﬁ PACEETEYSSEOERERPT IGHTF EXE DX

FNSEQRVKRWKBSY QWY BKNRTHY FSRHYLPVFANILDDNIYTIRDGENLTNKGFNIENSGONI

ER\N%%EB){;%T@%EWN P HMDSLEY BN KAKL LA ESREFRERMEN 8 kRar

AP RIS CRECSS TP Y R RNVE PRV B TRIRTFEN T NUPBENQNY ERFEEVER 1T
DAOKAKVANESHENPIVRMENRL ESETNNSLY b KD dyMEYRIN Y 74LE SBROSNEVAN I TLT T SVEE

AL%%?M}Q e, QLAE%K%QPE@F%'K’E%&%TM%D%EI%% 315\}'5@1 IPYIGPALNIG

usi on
NSABIKDRNYSBPVNDINEF LAV RF PONKET T PPVAGAER TONFYRATPERESSBTP™

vIRBL SKRPPRRHESKY(R DST1.SYQADATKAKI DLEYKKY SGSDKENTKSQVENLKNSLDVKI SEAMN

e L A B S S

NIFEERESWEPENNF TRSVLI FGPLPNI LDYTASLTL QGQQSNPSFEGFGTLSI LK
VAPEFLLTFSDVTSN
g@@g\g E(E;lf F%\é@&e’\r’ﬂé% HRLEQLY G NLERDKRIREVSEGFESQDG
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
TieDKDNTENFNIND DK 1.R T PONKL I TTPVKAFMI TQNIWV I PERFSSDTNPSLSKPPRPTSKYQS

Y@%ﬁ@ﬁ;{%ﬁﬁyﬁ@kﬁﬁ%ﬁﬁﬂs&MFXE%F@Q@EMVE

KIERKPAYORSSESAYSE FK\VEYVBAELT FSKPRSDDBERYABAFFPASYRKVE &3 SN
0dsSARM sk €N VB RALMHE L THSLHOLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

oGRS GRG0 A0 KK PYYARKRL ST R TP Mo

FNSGPITNPE BYIPE S P NVANINE P N EFEGER PR YEDN T KYAVDY NS Y Y YT ESOREON T
£ RONNVIENE 31 S/ SMERvCvDG T 1 TSKTKSDDDDKYADAT FTAS YRKVLGOLSARKLLODIMSRAL

LTSN YTFLPSLABKONYOAGL L NANEWEDET TN MIOTLDKL SD

DAYSALRENFNOAFATAGY AN HCEGFPERT] PAN /R Y SSISQEREKV FIKTILEREY EE
ATICE QRIS Y MMk & 00 AG T FLNWANEVVE DFTTN IMKKDTLDKI SDVSVI I PYIGPALNIG

NN SRLTTGENH NYQMIDSESYQADALKAK L EVKKYSGROIEN KSOVE,
VINWNKHITRECEVT YRMERNMVE RRVE DEIKNKEDERT $CREK FINIYSDBHNIKN EMVTEVERMN

N I&ME@E&M&@EKM Y R NNk AE thiNEYFEIN 1 787cER PR @ K INE SFENTMEF
NIirgguence the CP-HS GHRH Ala8 A u 7 1-29-LHD

uI\%\IS&hKDI INEYEN

TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TOQNI W/I PERFSSDTN
Psb.SKPPRF%’TI%QQSsequence of the CP-HS GHRH Glu8 1-29-LHD fusion
YYDPSYLSTDEQKDTFLKGA | KLFKRI NERDI GKKL I NYLVVGSPFMGEDSSTPE
DTFDFTRHTTNI AVE
KFENGSMKVTNIITPSVLIFGPLPNIH?gTASLTLCEEﬁSNPSFEGFGWLSILK
VAPEFLLTFSDVTSN 20

QSSAVLGKSI FCVDPVI ALMHEL THSLHQLYG NI PSDKRI RPQVSEGFFSQDG
PN\/Q:EELYTFGGLD

1 FNANI Frweso~sl P17 A1 721 RZIZFNI A 170 A IR IH R UHZT1 FNESr~\ AU /AR Il IFNIZ\ ZLZ1 71 P=/~pr==1 7\ /R 1
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76. Protein sequence of the CP-HS GHRH Ala8 G u 10
1- 29LHD fusi on
W DRV NYSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI Vi PEBEBSD50665

NS SK PR SK YR T PONKL T TTPVKAFMI TONTWVI PERFSSDTNPSLSKPPRPTSKYQS

RSV STREQIEL KGLLKLEKR NERDL GRKLL YL VYGRPENCISSTPE,

KIRFENGSWKMINEV T PSVLITHGPL PNILE BYCRASE HY O IBNPSFEGEGIIISE PRI SN

Qs\éﬁ‘{?@fdsl}ﬂ:&MpiNHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD

SAVLGKSI FCVDPVI ALVHEL T YG NI PSDKRI RP (%\/ %;)G
Wﬁ&i%KDIAKRLNNINKTIP WISNIDKYRKIFSEKYNFDKDNTGNEVVNIDK

FWH$WMWNM@VW@REWMNM%$W BN DKYKKE FSEKYPON T

ER&%%@‘MMH&V&QDGI ITSKTKSDDDDKYADAIFTESYRKVLGOQLSARKLLODIMSRAL

ENSL YSDL TNVMSEVVYSSOYNVKNRTHYFSRHYLPVFANI LDDNI YT1 RDGEN
ROCERIGERP ENSERG L OC TKVRNNRLEYVADKDS TSOEIFENK L LTDETNVONY SDKFSLDESIL

DAERNPAEQKLESSESWWDE FIIKEENDE Y P SKTKSDIDEDKYADAK FSNASERKVI GEYEE

AL%@%%IT@%KG\ZQAGLFLNWANEWE DFTTNIMKKDTLDKISDVSVIIPYIGPALNIG

AGGGGSGGGGSGGGGSALALg)I KVKNNRL PYVADKDS| SQEI FENKI | TDETN
NS R EBREG THE G {LLECE PEFT I PALGVE TFY SSTOEREK T IKT TENCLEQRVKRWKDS YOWM

vV IDENRITNPE N DRUMYPRMNVEPL N2RGER YW Y PIIDK KYMOY NS XY YLIEFSQRLAMN

nTRNNMEN T ERViER ¢ YR 12000/ 2 PAGIPCTL 820034 09088 By srrnTpF
ALGYSNKI YTFLPSLAEKVNKGVQAGL FLNWANEVVEDFT TN MKKDTLDKI ' SD

VRSV PYHEPALNI G
NSAL RGNFNQAFATAGVAFLLEGFPEFTI PALGVFTFYSSI QEREKI | KTI ENC

ngfaﬂ<Rv*g¥§¥g¥MA nce of the CP-HS GHRH Alalb 1-27-LHD fusion
VSNSRI TTORENH NYOWDSL SYQADAT KAKH DL EYKKYSGSDKENI KSOVE

NLKNSLDVKI SEAMN
Tl Ry RECST Y HEKRM RKYE DEVKKRDIT BT KR ERE htdsDSHNILE K MGEVER 03
ylb%é\}%'}'% ENTMEE 121 N RYINBLLKDE L-NEYEN: o6+ B 08
! uencgE EﬁeHCIIf’- H§ GHRH A#aS gu 13 1S- 59- LHD %Hs?ngInAVE
KFf@ SWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN

QSEWPMIKISE NYSDRVANIINEL T 1T RD QYK # SDKRVAGAR VE FHENDb WP EREESSDRGE L.D
R S e e e e e
FI\@?W‘FNWAWYNVKNRTHYFSRHYLPVFANI LDDNIYTIRDGENLTNKGENI ENSGQNI
ERNEENESYEREND L FRSYzbEEP RPN s b EYORASLA 1 rEEX NP ShTESER GTLoD ik AG
oSSRV BST POl AL AL LB T o N S SRt ™
QV@WEEEWWE@LNL PGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEAL
GYWhek 1 RO ERS@KREGAL G DEK Dl AR DN TNK TR DSV ESIND IEMKIKE K INN S

R TR T R RS2 R N C R TSy

NWLFRIKCORIENS @R SLSYQADATKAK I DLE YKKY SGSDKEN TKSQVENLKNS LDVK I SEAMNNI
NHERNERAVQKLSSESMMDbEINYEMXETE T SK TKSRDDDICEDAL kkASY Sl G T

L
FS{X%%ALAL@I KVKNNRLPYVADKDSI SQEI FENKI | TDETN

VQNYSDKFSLDESI L

DSVPI NPEHVPPLL RAYINVIEBLN. REER VEY RIIRE KYMDYLINGY ¥Yd £2QKL
SNNVENI TLTTSVEE

ALGYSNKI YTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNI MKKDTLDKI SD
TR PINTYPEYPARNNF G LROPONKLITT PVKAFMI TONIWVI PERFSSDTNPSLSKPPRPTSKYQS

v INDALIREN-NGAF AHAGK AR R ek A, AL G BN SS s@RRib FeHTENG vE
KR A B R AR Y AR A TS ERaY SHEBRERF REER s

QISR KINBISDVKIDSEANNHE LTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TFGGLD

vk %@RB@%%HMNMW%NKE%BJ&R&@MEMKbkM DK
SYTNNSLLKDI | NEYEN 257

NS éaﬁ%ﬁg\éMSoEfW%/EseQYW%H@ﬁqYﬁva%N N &S R&)ﬁFNLTNKGFNI ENSGQONI
ERTWWPMVIKIDE BYSDPVRNDNDY PO RE FPENKP P DT PYAARENE TRINE Y PERHESDTHRAL

AGB@@@@%BR%@KX@QC IKVKNNRLPYVADKDSISQEIFENKIITDETNVONYSDKEFSLDESIL
DGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE
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YYDPSYLSTDEQKDTFLKG | KLFKRI NERDI GKKLI NYLWGSPFMGDSSTPE
DTFDFTRHTTNI AVE
WOKRENESMEO/TNI | TPSVLI FGPLPNI LDYTASL TL QGRQSNPSFEEFEGB 31050665

ATVARERE FESIPYEONKEG0AGLFL.NWANEVVE DFT TN IMKKDTLDK I SDVSVI I PY IGPALNIG
SAVLGKSI F VI ALIVHEL THSL Y91 NI PSDKRI RP%(SQEGF FS

N wg%w&%LEGFPEFTIPAL VETFYSSIQEREKIIKTIENC RVKRWKDSYQWM
VVEL $ RO ERSON REKIARE GHYADE AKIRIL NN YNKT$ PSS BNDDKYIKK S FSERYNMN
NI&%MWMJ%KVI DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPEF
ENSL YSDL TNVMVSEVVYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YTI RDGEN
METRRGENFENSCEN™
ERNPAL QKLSSESVVDLFTKVCVDG | TSKTKSDDDDKYADAI FTASYRKVLGQ
L SARKL L QD MBRAL sequence of the CP- HS GHRH Ala8 Alal5 1-29-LHD
AGGEGEGSGEEGEEGEEEGESALAL QCI KVKNNRLPYVADKDSI SQEI FENKI | TDETN
VONYSBKESLDESI L 35
DGQVPI NPEI VDPLLPNVNVEPLNLPGEEI VFYDDI TKYVDYLNSYYYLESQKL

TV@M%E%B%&%LRI PONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS

ALGYSNKI YTFLPSLAEKVNKGVOQAGL FLNWANEVVEDETTNI MKKDTLDKI SD
YRDEH G B VECHBAE NG IKLFKRINERDIGKKLINY LVVGS PFMGDSSTPEDTFDF TRHT TN IAVE

KENSAHRENFNQASATAGYARLILEGHREFTOIAE BV ERNSSISQEREKE FIKHFENC SN

¥MHELTHSLHELYGINIPSDKRIRP VSEGFESODGPNVOFEELYTFGGLD

0BRSS
VSNWLSRI TTOFNH NYOMYDSL SYOQADAI KAKI DLEYKKYSGSDKENI KSQVE
VENIE RIS ROV ES R KDTAKRLNN INKT T PSSWI SNIDKYKK I FSEKYNFDKDNTGNEVVNIDK

FWLWTWYWMWMWRTMWMNHDMWMVMN 1

£ NS AYNESEENT MR A O NI FSYEINNSLKEL L NEXEN. (92 5T QR 1, %x MSRAL
seqguence of the CP-HS GHRH 3 u8 1-29-LHD fusi on

AG§6 @%@é%%@?@WNBWéBKDS ISQEIFENKIITDETNVQONYSDKFSLDESIL

DCDVWPMKBENXYSDPVNDNDL IinHcRE PONKD t TRTPYKAB M TNV XANRERFSSDTNEE

AL%?%I%&@%REJS%%E%KG\@GLFLNWANEWE DFTTNIMKKDTLDKISDVSVIIPYTIGPALNIG

YYDPSYLSTDEQKDTFL | KLFKRI NERDI GKKLI NYLVVGSPFMGDSSTPE
N AFROETRAERE LEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWM

v IR ENGSWKRTHYIN t MRSV FeEBh BNk DVERASY 3 QSN GEE R GTHVEE Eda My

O GG OB AL A LV N BT S BB
NIPRYVOFEELYPFEED 5
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
F%DNTG\FV\C@H DK _ N .
FRSLYSDL TNVVBEWY SESYRRKRRTIVESRAYL PVEAN LADN-YTHRDGEN
L TNKGERPENSGONI
ERNPAL QKL SSESVVDLFTKVCVDA | TSKTKSDDDDKYADAI FTESYRKVLGQ

T A B o TR B SR ST PR T BT

YNNI SORESIIBES( G IKLFKRINERDI GKKL INY LVVGS PFMGDSSTPEDTFDFTRHT TN IAVE
K ARV INPE TYEPLA NNV BL ML SPCEd O VB R E KON Y LNG Y WL S QKT s

O AT T L R R AR T PR BT T B

VEJSRA 1 ERYPEEAR NPHEKDIAKRLNNINKT I PSSWI SNIDKYKK I FSEKYNFDKDNTGNFVVNI DK

rNSSALIRENTINGA A ARt EGFRER THRAR MO YSSQEREK & 1Ttk NG N T

BRI G T R B R B AR B VR BN B

AQUERPESICDYVRICSEAMNOC IKVKNNRLPYVADKDSI SQEIFENKI ITDETNVONYSDKFSLDESIL

Dd&k@ﬂé@ﬁgﬁﬁﬂﬁ(\hﬁdﬁm%ﬂ DEL KRR NSk N sDatt EVGEYPR Er

FENTVPE NI ESYTNNSLLKDI | NEYEN. 1 Pr i
S e i A
NSEARYKDENY SDRVANDNBFTEERE PONKET T PRVRRERF THINEVATRERFSEDT NpWM

v IRRL SR PR ESKY S DS 1.5 Y 0ADA TKAK T DLEYKKY SGSDKENTKSQVENLKNSLDVK I SEAMN
DPSYLSTDE&DTFLKG | KLFKRI NERDI GKKL.I NYL VVGSPF

N Ié%%{ﬁ%?ﬁ}iﬁ-% %KEBDE LNKFDLRTKTELINLIDSHNI ILVGEVDRLKAKVNE S%EII\:T)TEMPF
NIRFENGSWITRINETPGVL | FGPLPNI LDYTASL TLQGQQSNPSFEGFGTLSI LK
VAPEFLLTFSDVTSN
RHOLELL ety ceaichee o e R ELEPRGFSTTSP S
VEI | PQLERSQLREKAL GHYKDI AKRLNN NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVVNI DK
FNSL YSDL TNVIVBEVVYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YTI RDGFN
LTNKGENI ENSGQNI

=R N ALl 2Nl NN~ A IF\] ==t 2y 17N I | " Nl 7T I 7 I \PEFNEFI 7\ Z A F\ A ] pP==—r=n 1y ZI"N\0 7\ /1 A 7N
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QSSAVLGKSI FCVDPVI ALMHELTHSLHQLYGE NI PSDKRI RPQVSEGFFSQDG
PNVQFEELYTFGGLD

wO/Bi0b AEI4ERSQL REKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYIKI/EBRIYRE0665
FDKDNEGNEVVNI DK 40
FNSLYSDL TNVVSBEVWYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YTI RDGFN
LTNKG-NI ENSGONI

THERNPAL CKESSESVADR FFRVCYDE VKA SK TREDDDBRYADAT FPRNSYRIQVE A 05

YY@AR@?'B@{%%{ IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDETRHTTNIAVE

kiRt ree LA Do AN R LY AR RRL 7 9L FRIMEL 5 T Mo
VERYSDRFSLDESH L e

QIEMISNFEIDY DPLIVRERNNVERD N CRPEEE] DY R YRV RYNVDYDNSYYYLEESOKEGLD

vEINNVENL T Bk SMEE « p VR 2 Q0 8k 0468 B BR OOk 09ARGRT G v T DK

ALGYSNKI YTFLPSLAEKVNKGVOAGL FLNWANEVVEDFTTNI MKKDTL DKI SD
FNG&VA ILBVYESSAY K8 Y NVKNRTHY FSRRY LBVEANT LDDNTY T TRDGFNLTNKGFNIENSGONT

ERNSALRGNFINCONE ATXGUARLIL EGHRPERTH IRAR GVE TEY SSIVOEREKR KAKTDIDENGRAL
A@MM%MQC IKVKNNRLPYVADKDSISQEIFENKIITDETNVONYSDKFSLDESIL
VSNW.SRI TTOFNHI NY(%?/N DSL SY(;ADAI KAKI DLEYKKYSGSDKENI KS%/ E
D%HRN%’EBW EIAWE PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITL SVEE
AN B RECSVAYKRK N K YL IDENRKEDIE RTIKMEK D NIk DSHNIVI _ILR)S(EVBRT IG
N KAKMNESRENEVER 15 N HESYIANGEEKRL F NEYEN 182 £ F Q18 kkukpsyonm
f the CP- HS GHRH Al a8

sequence 0 al5 1-29-LHD fusion
VSII@LSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMN

N ITTAPMKIOE NS DRNNIDINDE DEY INRF RENIKILE LT RRVEGARNE INQNY Wi - RERFESSEN NP F
nrSERiEPREISKY R

YYDPSYLSTDEQKDTFLKG | KLFKRI NERDI GKKLI NYLVWGSPFMEDSSTPE

DTFDFTRHTTNI AVE

KBENGSVWK\WAINE & TPSWE drGRLENIEh DYCRABE TaHRBOQENPSFBEGFGITL. Shikfon

VAPEFLLTFSDVTSN

SAVLGKS| FCVDPVI ALMHELTHSLHOLYGA NI PSDKRI RPOVSEGFFSQDG

THBNRRRE S PR HEE Iy LR PONKL I TTPVKAFMITONIWV I PERFSSDTNPSLSKPPRPTSKYQS

Y Wb T RQbERSQE REKAK (R BE kiR MININYIKT d28 8ME LiaiNir RO K FBEKYN VE
LB TRRE A SRS RN C BRI AT B

OSHFRIKEEINF B RSEENIMHEL THS LHOLYGINT PSDKRTRPOVSEGFFSODGPNVOFEELY TFGGLD
v RNPARGKLESBESMARD FARRY GVIXET T § ST KSDIPRRKQENRAL FrDASYRICNIAAQ Dk

R R R KR B SR PP T R

ERYENNSDR A VPEST [KVC VDG I TSKTKSDDDDKHVDATFTOSYRKVLAQLSARKALODILSROQ
cADEMPISNEED DR d 2PNV kit e G Db Y DI T KDY ENSYYVYFESEKE 1. DE

R R R SR Y AR R A R TR B

VEPSYEY YT CIPAE MG KYIKGVOAGLFLNWANEVVEDF T TN IMKKDTLDK I SDVSVI IPY IGPAL
N INGALIRCNFINQAEATAGY A H drb Rk T RAE GV DENSS 1 QEREKE EdRMENG s v

O T B R RS A A R S B R ESSREeB o2

AD{NNWM@\@WMLPKVI DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENT

vENNNKHTREGS YD YL FEKMNYL PKVI DELNKFDLRTKTELI NLI DSHNI | LVGEVDR
LKAKVNESFENTMPF NI FSYTNNSLLKDI | NEYFN 2583. Prot ei n
sequence of the CP-HS GHRH Ala8 9 15 22 27-LHD fusion
TYPVKDFNYRDRPS/NDNBHEeYIcRI FONKE | T PYKARNLTENE WA PERFSISDT M
PSL SKPPRPTSKYQS

< RRSYLSTREQKTEL K | KL FHE NERRL G IV SPEMERSSTEE,
YYRPENGEVRYONF FHRSYLTHRERERNICK BYIFASY - OBk ISNPSHEGF GIHIS N K VE

kYRR SR A FSPYV SN G P1, PN T LDY TASTL TL.OGOQSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN
oAl Eey ALl TTRCHEYE N e isdte.
VENEPQ PRF ERSER RERAD GHFKDN AKRE RININKT T PSSV ISNK DKEYKKN FSEKYIN DK

FNSERERNECANSEVINL EX6 v NrvKNRTHY FSREYLPVFANT LDDNT YT IRDGFNLTNKGFNIENSGONT
ENSL YSDL TNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YT1 RDGFN

EFNE RHEERP ENGEON < VC VDT TTSKIKSDDDDKIVDAL FTSSYRKVLAQLSIARKII.LQDI LSRAL
ERNPAL QKL SSESVVDLFTKVCVDA I1T§KTKSDDDDKYADAI FTAAYRKVLAQ
LSARKALQDI ASRAL 35
AGGCEGSGEEEEEGCEEESALAL QL KVKNNRLPYVADKDSI SQEI FENKI | TDETN
VQNYSDKFSLDESI L
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84. Protein sequence of the CP-HS GHRH Ala8 9 15 22-LHD
WD 2009/ 150469PCT1GB20091050665 f usi on
WA YWRYHEEBY SDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W1 IREREBBDINE0665

AdRSt SIRBREEBK YLD 0 TKVKNNRLPYVADKDS T SQE T FENK I I TDETNVONY SDKFSLDESTL

pa PR I b o FA DR S N R YR e e
BIFDFTRATTNEAVE™"5

ALK EINGSWKWVENR E T PBYY AGPLIPNINE DYEDASLN MBI ISNPSFECG GTLISPEKI 16

NS‘A&E&&%JEZ@W&LEGFPE FTIPALGVETFYSSIQEREKIIKTI ENCLEQRVKRWKDSYQWM

v SOV] GRS FCIAN’%Ef%QWZ%%E;ﬁ%%DL £§%%SGSDKE§§¥SR5£ LKNSLDVK SEAMN
RCPEEL R DS LSO -

NIVEF T HRQS FRSOK REKAY GHY KBF AKRE KNI INKTP PSSV SN KKKV IFSEKYNPF
N TEKENESNYNE £

FNSL YSDL TNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANI LDDNI YTI RDGFN

LTNKGFNI ENSGONI

ERNPAL QKLESSESWW/BeHEHAEVEGIhT SKFKSDIBBBKYABA| FPAAYRKVYLAQN

L SARKAL QDI MSRAL 10

GGGGSGEGEGSALAL OCI KVKNNRL PYVADKDSI SQEI FENKI | TDETN

TV@W%R&]@E\BE%} ILYLRI PONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS
Y YDEMRITNREH DYBRLA TR KVNIVE REN TRGEE WEYRRIFTIONDY NS Y VY T HESQKLAVE
KE\%M@&E&-IE—EW%GPLPNI LDYTASLTLOG SNPSFEGFGTLSILKVAPEFLLTFSDVTSN

ALGYSNKI YTFLPSLAEKVNKGVQAGLFL NEVVEDFTTN MKKDTLDKI SD
OSa\VAGES YT CBRY A QHELTHSLEQLYGINI PSDKRIRPQVSEGFFSQDGPNVQFEELY TEGGLD

VENISAL RESIENQAEATAGYARIRLEGRRER T+ AL GUIKT RY SSIEQBREKPN FONFEZNC DK

F%E%%WWVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSG NT
VENWLSRI TTORENH DSL SYOADAI KAKT DL EYKKYSGSDKEN! KS
EFNERWWG EAWV? GIITSKTKSDDDDKHVDAIFTTSYRKVLAQLSARKLLQD SRAL
ACNENKRICRECSEN LA KNV RIVE DELAKERI BTKEEL K NiibBSHN ENGEVDR 11
KAONESFENTVRE =B ESYENNSL L KDL NEYEN, 85. R ot &40
Dds?e uence owaME HéEGHRH EVOAL 1%%5- LS ?u%NoﬁNITLTTSVEE
BEKSHPYRNDNOY PAALRHBENRY Y EPTPVKAER TON YR PERESSHN 16

NRBRGKRPRATSKYAQR LEGFPEFTIPALGVFTFYSSIQEREKI IKT IENCLEQRVKRWKDS Y QWM

vsKBER e PG K S SR DRk Aok A YRR NIRRT

NIREENGSWKY R TP SVEPHEEPE PNITE BYTASL A G OSNPBFEGE B SSFIT R P F
N IVAPERISEL THEDVTSN
QSSAVLGKSI FCVDPVI ALMHEL THSLHQLYG NI PSDKRI RPQVSEGFFSQDG
PNVQFEEL YTFGGLD |
VEP | PQ ERSQEREKAEGHYKEI MKIRERNINKT L PSSV BICYKKP FSEKYN
FDKDNTGNFVWNI DK 25

R T B SR TENESBHRYEAN L RN, YT AR5ERN o

YYPRNPAIT ORISIESVADE FTHRVERAGCK FSKIT KSHDBEKERASAF FEESY RV LA VE
K HESARKAL QD 1eSROQPGPLPNI LDY TASLTLOGOQSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN

oGRS OEEEGRRY B O VIR YA, S BB

VESI POERYPINPEL VDED LPRVNIVEPITNE FEE BV VIEY BOI TR Y IV RSYOY RS DK
NI SNMEN ETAAT IS v NVKNR THY FSRHY L.PVFANTLDDN T Y T IRDGFNLTNKGFNTENSGON T

oY EELBYSNI T ELESE ABIOVNS YOG EL NVANEVWELE TTNL MSKDTL K.

AQQEG§§§&Eﬁ&?qG§E¥QQQ¢ﬁK§%NFB%H§EFP%QSFﬁPﬂﬂRQVFN¢TPSEWYQEREPﬁHSKW¢SIL
EPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEE

deNELERRVIRWKDRN
QSIS TTCENS YW SLEYGHRAL I PHEY KOTSRS
NSANMR ENKETZRECBV TV E FRINVE PRAZIGDELINIKE DLIREKT BT RN IDSHNFHNKYGERWM
vs\éﬁ?&kﬂ%@fﬂﬁ@ﬁ@ﬁ&p@ﬁ@ﬁ%&é&ﬁﬂ%@kédﬁ%ﬁ&i K%é&ﬁqﬂﬁﬁ@bﬁ;iz@ SEAMN

gSeauence of the CP fusjion
KYSHEVRONO! EWF«F fﬁcﬁ%ﬁ%ﬁ Lﬁ?‘b@kﬁéﬁ W&VW%E%BW{PF

NIPSL BREPRATSKY S

YYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLVWGSPFMGEDSSTPE

DTFDFTRHTTNI AVE

KEENGSVKVERI P TP SV FEPLPNITE DY TASE T T OB BNPSFEGEETL S| LK

VAPEFLLTFSDVTSN 40

QSSAVLGKSIFCNDPVIALNHELTHSL#&LYCINIPSDKRIRPCNSEGFFSQDG

PNVQFEELYTFGGLD

VE! | PQ ERSQLREKAL GHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
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WO 2009/ 150469PCT/ GB2009/ 050665

AGGEEGSGEEEESGCEEGESALALQCI KVKNNRLPYVADKDSI SQEI FENKI | TDETN
W/INYSDMESL DES| L PCT/GB2009/050665

DGQVPI NPEI VDPLLPNVNVEPLNLPGEEI VFYDDI TKYVDYLNSYYYLESCKL

SNNVENI TLTTSVEE

TAUGYSNRY YTFL PSLAEKARRGIAE FLNAREWEDFTTRI kO TL DRI 852

YWSYI I} SPYE@RAENIGGE IKLFKRINERDIGKKLINY LVVGSPFMGDS ST PEDTFDFTRHT TN I AVE

K ENRAL RN NGARATAGY ARl EGRREr T AL T EE XSS sQEREKE HEHFEN s
LE KRVWKDSY! 5
O BRI G R A B S Ao B AR T B R SRS RERF e

VENEL KNSEDYKIESEAMN KDIAKRLNNINKT I PSSWISNIDKYKKI FSEKYNFDKDNTGNFVVNIDK

thMTBﬁ%\&M@%Mﬁ&%MEE@%M@&%&N{JD%%%M@%}J%N1
LKAKVNESFENTMPE NI ESYTNNSLLKDI | NEYFN

BB Ot S S e RN “ O A & R RIS ARk F%WVEA%AE%QD TLSRAL
AdCES TG IEEGGSALALQCIKVKNNRLPYVADKDSISQEIFENKI ITDETNVONY SDKFSLDESIL
Deé\é‘f’M@ESKPP{QBF@%EMN@Y NBL ke BE RENKH 1k MM, TNV RERRSSPI N e e
BBSYLETHE ERETREFRRE NERDI GREF RN ESBRNEDSSTRE ¢
NPT ROETRETAING AR LEGFPEFTIPALGVEFTFYSSIQEREKI IKTIENCLEQRVKRWKDSYQWM
%ﬁﬁé\ﬁg 2 %\5@@# v%»f’y%&@é FofBk RN PYERARL Jd XX BNE R E R Gl Rk b
NISESRVC GRS EENBEGY APVHET FHESE HE IVl Ri P S DR ROV SEGEESEIE T
NIPRVOREELATEGSUD 15
VE! | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVWNI DK ,
FRISL YSDL TRVVBEVW YSSOZRVKNRIEYESREBVEEN LDON Y RDGEN
LTNKGFNI ENSGQNI
TD\%%E@E%L QD%%I P §§MRAM%L FIAVEVIE L I R KR RRPPKEMAL LT SYRIYL4Q o
Y RIS PR S E EESES AL AR BARKINRL B AT IS SORF HENKRT TRABE N VE

KDY EDKFSITDESR]L 1IFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSI LKVAPEFLLTFSDVTSN

o G Y N RN PR R YR TR
VEAL ESYSRRPYTEE PELAEKVRROVOKEL FENRANENWEDF PRI KBTLDKY S DX

FNYSYS D 1RPYANGERAL NG <G Y NVKNRTHY FSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGON I

EWW%&'%%ﬁé'%&%&%&%ﬁ%&%ﬂ%&%&E&L@
A GRRSGRP SRR R R VSN S ORI R AR I EVRICY SERSHRENT REEVEDES

1 INEENSPYKICSEAPINNME PINTLPGEE TVFYDDITKYVDYLNSYYYLESQKLSNNVENI TLTTSV

"R RAKRVKEGFENTBE N ESY TS KDY FREVER '35 o g Fox

I GBS BERSIAN AT BFEE LBF CHER BT (CRLAS TG R QOAE N IKHER SRR RWKDS YO
i ARMICDE NYSDRVINDINDD £ BA ROMK | TEERMKAIND TN WIHRERFSSDT N 22

P
T e R L K R i RS AR N AR
PENTEOFTRAATFNE ANVAEFF0
KFENGSMKVTNl|TPSVL|FGPLPN|LDYTASLTLCﬁﬁﬁﬁNPSFEGFGWLSlLK
EFLLTESDVTSN
CREAVL G B BPVISRERRE THis 6L V& N BRI B GV R B ™
Pth}WEEEﬁ’TFCI]_D
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKDNTGNFVVNI DK

TERSLYSDE TRVVBEWWY SSOVRVNHRTRYESRIYT PUEANICE BIBRI VT 'ROGER ©°

Y YDPRKGERE BNSECN T IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNTAVE

kEERBR AL SSEPVVRE FASYEVEXT b T RIS DKSEAAPDKYALAL EAQRY RISV Al sn
LSARKALQDI LNRAL 35
QSR@&%@%%%%REW&?WN@%W&? SO FENRT TETDETR

VEVONYSBRFSIEBESFHYKDIAKRLNNINKT I PSSWI SNIDKYKK I FSEKYNFDKDNTGNFVVNTDK

SSRMIRI NE BV A FINVIRIVE R N ARG W R YD E BN Y Y BB (Kb on 1
SNNVENI TLTTSVEE

ERNF VSRR TR PSR EIRRANK GVERCL EF NVARBRAZEBE TN MRRS T G 2855
VSVI | PYI GPALNI G
NSAL RGNENQAFATAGVAFL LEGFPERTY PALGVFTEYSSI QEREKI | KTI ENC
L EQRVKRWKDSYQWM
VSNWLSRI TTQENHI NYQWYDSL SYQADAI KAKI DLEYKKYSGSDKENI KSQVE
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90. Protein sequence of the CP-hGHRH29 NSA M27L -LHD
fusion
WA YRYKEELY SDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/ IREREB3DIN50665

ATRSESIRBEEEEOKYE D 2200 TKVKNNRLPYVADKDS T SQE T FENK I I TDETNVONY SDKFSLDES

11 SR e e U SO DR A DY YR SRR s
"DTEDFTRHT TR AVE

EFRFENGBVKVTNE FARPSVK G REPL PR DY VASE TIOEXIBNPSFEG GIESE G R LN

I GM%E&@NIPI-\F&%@HMFLLEGFPE FT I PALGVFT FYSSIQEREKIIKTI ENCLEQRVKRWKDSYQ

WN?SAVLGKSI X MYDSLSY ADAIKAK L%%;KENYSGSI%F\I?IQS ENLKNSLD KISEA
RVEFEEL YFREE D © c

MNVENE PG ERSOL RERAEGHYKDH KRR NN ENKTL PSSV 1SN DRORKKAIFSERYN T
p ITPKEN AN YN 7y
FNSL YSDL TNVVSEVWYSSQYNVKNRTHYFSRHYL PVFANI LDDNI YTI RDGFN
LTNKGFNI ENSGQNI 25
ERNPAL QKLISSES\/ Bk FTHVEVIDG! thT SKEKSh EGRYADARETASYRKN (BQE LHD
SARKLLQDI LSR
AL AGGEGSGAGGSGRGGSALAL QU KVKNNRL PYVADKDSI SQEI FENKI | TDE
TNVQNYSDKFSLDES
#viDk DOQYPRINPED VDRIKL RNVNIVERL NN REEE WFYDDH THOPVDMINSYMYIPESQ 1T
T%k§ﬂH'f M%Eg@éSDTNPSLSKPPRPTSKY'__QLSYYDPSYLSTD KDTFLKGIIKLFKRINER

EEALGYSNKI YTFLPSLAEKVNKGV NVWANEVVEDETTNI MKKDTL DKI
DISKKARY | P SBBAG N ST PEDTFDF TRHT TN IAVEKFENGSWKVINI ITPSVLIFGPLENILDYT

ASL@MQR@\EN@(F%’EAGWA@E FEGFPEFEINDALGVER ¥ SSbEREKEH KT F EHOL

v ECRY! ? GPNVQFEELYTFGGLDVEIIPQIER \?}%REKALGHYKDIAKRLNNI
WWSNW. SR %&H MDAI KAKI DLEYKKYSGSDKENI KS
NRJERp NS B EEREKYNE KDNTGNF IDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYF

SRMXINP NI | R%WMDEWMNRKM TREENKEPRIRPEK G .4 INL 1 DSk T dANSEERE K T
R T e
PEFARRABE RN SBRVAISNDT Y ERT PONKE M PYACALK WFW @Eﬁl@éﬁﬁm
1R BLSKRPRATKSKYA)S FLNWANEVVEDFTTNIMKKDTLDKI SDVSVIIPYIGPALNIGNSALRGN
FNé_}Fgﬁ%#% #ﬂ%ﬁ@%& K A RRRI NERDE QKL N VYRRV R T iF sk
TTREENGSWRNTENE f T PSYLFGPEPNIKY BYEASY T QB ENPSEEGR B IS I E IR
ECYAPERIKMITFSDVISINK4 O RTKTELINLIDSHNI I LVGEVDRLKAKVNE SFENTMPFNIFSYTN
e E FCVDPVI ALMHELTHSLHQLYG NI PSDKRI RPQVSEGFFSQDG
FGGE.D
VEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI DKYKKI FSEKYN
FDKBMEERPYVNI BEnRH-C fusion protein

PlﬁNﬁkN%EM@ﬁMMNWW%&MWW#%NﬂL@WT
LTNKGFNI Eﬁgﬁl ERNPAL OKL SSESVWDLETKVQYDA | TSKTKS| EGR

Y[E‘PNé Qﬁ_TgA@LPf_ BLB@BEI%LIYRLSTDIPFPGNNNTPINTFDFDV
DWBMWW\OHGBBEN IDPETSTFKLTNNTFAAQEGFGALSIISISP

REM I TSNRABYORER 2 MDY TARMANRRIRSPA PIB LTINS bl P s
Y"N_ YRPECOHBL SRR PERMASEHRE HbNPKIODY ERBVHEESERK

LIRKNSRNWIENISGEVTBVRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNVYTPVTANILDD

AL G S ARV YRR GrANE VERE TS MSKST Rl o

CREGSKN RIS RY K EHA R IKPINE BHEYY PRD VARG P RIS GRPLEYP
SIDSE EE IRMSENEAS SN FTQNVDYLNS Y YYLESQKLSDNVEDFTFTRSIEEALDNSAKVYT

A SO S TGN, YR RIRAKIA BBV PR SR

GNANIARKFET RETBVEAAPERTNITA PRVE \DIFE KIKRIER IFET KT N GUECIDBRYY KD SEEWM

M@m%@m%@m%@*@&@D?(%NF?(S&V@I\FEKNSLDVM

S%ﬁﬁ\ﬁ‘\lgﬁlR%CSVT\?LFKNE\/I?_PIT]V%E?NEFDRNTKAKLI\I@LIDéﬂz A veEBrikakvn
N SHCH B NINDINB S

NSRDAI FFNISY RN SA QKIS MR ANDIG GRS HBBE SIRVAIDEIFNYISIAEND LT

wOREEXSEhRIKE| ApcGKRDAENLIDSFQEIVKEVGQLAETQRFEGTTHQPRSPLRDLK
TPVKAFM TONI W/I PERFSSDTNPSLSKPPRPTSKY(‘_BYYDPSYLS%DEQ(DT

GAERE RERT FREKNER
DI GKKLI NYLWGSPFI\/EDSSTPEDTF%TRHTTNI AVEKFENGSVWKVTNI | TP
SVLI FGPLPNI LDYT 15
ASLTLQGQRSNPSFEG-GTLSI LKVAPEFLLTFSDVTSNQSSAVLGKSI FCVDP
VI ALIVHEL THSLHQL
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25 NSLLKDI | NEYFN SEQ | D93GnRH-C fusi on protein
Pl TI NNFNYSDPVDNKN

WO RoL/MDFHENT L ANEPEKAFRI TGNI W/ PDRFSRNSNPNL NKPPRROT/GB2009/050665

SPKSGYYDPNYL STDSDKDTFLKEI
| KLE REI STDI PEPGNNNTPI NTEDFDV 30

Ns{%u%% GE‘rl?E)Wk {APSVI | TGPREN | |
TWMDWNDNMMWTPSKWITQNIWVIPERFSSDTNPSLSKPPRPT

%N PROL SRS ATEER SRR EMRIT R o MR NN P 48 SN PR

YNVKLEYAE| YAFGGP
TFiFH@WES@&%WN@TMW@LWW%%WWﬁ_ElGFGTLS'LKV

AHRRYRFRORS SEEE TN GKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF

SIS FRUETS M AN R K SRMIRRLAT N o

KIF SRS TNADSTENRY SRIGEANRKYARENVIMAER Y KESQIINY KRNI RRIYLEY FA
NIBODIGREIRDEENL PN REF GEN SEKTHRNEARKRL SEESEN LF Y RIENMIEXWL YDDD

HCEO |
D A A A PRSI AR ST TY SRR SHPR L SO P
N R EDXSIAHNT WY NWIEP TN AR ARG A ISV EESQRINNNVENITLTTSVEEA
Ldﬂ@T\kﬁﬁbMNM@\dA@ALMNﬁN%FTTN|MKKDTLDK|SDVSV||PY|GPAL

% &%E@FPEFTI P §h¥l %dsﬁ%?EREKIIKTIENCLEQRVKR

WKWMWTWHINW@WMNIWMSEKWQVE

Nﬁ&s@%%?\/@wF|WYEEWWEM&WMMBEHNHVGE

NNSLL
H%T INRIFNAEE B CESEGEGSGEGESGGGESA
LWBVEGKISSQHNE TBCRPGCE RDARISYIGLRPGGKRDAENLIDSFQEIVKEVGQLAETQR

PLRDLK GALESLI EEETGXKI

D I050T THOAE OB oD 58 BR0665 SEQ | DOAGNRH D fusi on

TWPVKDFNYSDPVNDND | LYLRI PQNKLI TTPVKAFM | TON

| WI PERFSSDTNPSL SKPPRPT

SKYQSYYDPSYLSTDEQKDTFLKG | KLFKRI NERDI GKKLI NYLVWGSPFM:ED

SSTPEDTFDF 5 TRHTTN | AVEKFENGSVWKVTN | | TPSVL | FGPLPN

| LDYTASLTLQGQSNPSFEGFGTLSI LKV

APEFLLTFSDVTSNQSSAVLGKSI FCVDPVI ALVHELTHSLHQLYG NI PSDKR

| RPQVSEGFF SQDGPNVQFEELYTFGGLDVEI |

PQ ERSQLREKALGHYKDI AKRLNN | NKTI PSSW SN | DKYK KI

FSEKYNFDKDNTGNFVWN |

DKFNSLYSDL TNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N | LDDN

| YTI RDGFN LTNKGFN | ENSGON |

ERNPAL QKL SSESVVDLFTKVCVDKSEEKLYDDD 10 DKDRWGSSLQCI

KVKNNRLPYVADKDSI SQEI FENKI | TDETNVQNYSDKFSLDESI LDGQVP

I

NPEI VDPLLPNVNMEPLNLPGEEI VFYDDI TKYVDYLNSYYYLESQKL SNNVEN

| TLTTSVEEA LGYSNKI YTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTN

| MKKDTLDKI SDVSVI | PYI GPAL

NI GNSAL RGNFNQAFATAGVAFLLEGFPEFTI PALGVFTFYSSI QEREKI

| KTI ENCLEQRVKR VWKDSYQAWSNW.SRI TTQFNH |

NYQWDSLSYQADAI KAKI DLEYKKYSGSDKEN | KSQVE 15

NLKNSLDVKI SEAMNNI NKFI RECSVTYLFKNMLPKVI DELNKFDLRTKTELI N

LI DSHNI | LVGE VDRLKAKVNESFENTMPEN | FSYTNNSLLKDI |

NEYFNL EGGGGSGEEESEEEESGCEEGSA

LVIVKPI QKLLAGLI LLTWCVEGCSSQHWSYGLRPGGKRDAENL I DSFQEI VKEV

GQLAETQR FECTTHQPRSPLRDLKGALESLI EEETGXKI WD

2009/ 150469PCT/ GB2009/ 050665 Exanpl e 1 Preparati on of

a LHN A backbone construct The foll owi ng procedure

creates a clone for use as an expression backbone for

mul ti domain protein expression. This exanple is based

on preparation of a serotype A based clone (SEQ ID1),

t hough the procedures and nethods are 5 equally

applicable to all LHN serotypes such as serotype B

(SEQ ID2), serotype C (SEQ ID3) and serotype D ( SEQ

| D4) and ot her protease or % ansl ocati on domai ns such

as | gA and Tetanus HN by ué g the appropriate

publ i shed sequence for synthesis (SEQ I D32). 10

Preparati on of cloning and expression vectors
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pCR 4 (Invitrogen) is the chosen standard cl oning
vector chosen due to the lack of restriction sequences
wowrdobiisn4she vect or and adj acent sequenci ng priPET/GBRI08D50665

for %}? 'i‘Stlf gﬁg Jf”éaE 9,‘2\ baERLEHE CORSrRfkt vV ECt OF

THE SRS Hioret it 408 tfﬁ?‘%%%n%ﬁ%f&%r?*’ﬁbﬁ%one

foB mL&tudddﬁiamEi@r@tdim %&bkeé%&td Xh@l exdrnglel is b‘a@edmnguterpaeétuon of
i nserti on, a fragmsnt of expr essi on vect or

a Eé@r‘i}’%ﬁﬂ?@&dt%oﬁ REe lB?%h%gh thespracedyresand! me,;hods are
f f t

Bl eatifenit f0CHFN SHOBREacRIE R SERi i 2)

saotypel @ (%vapanbasﬂrbmpe Da(sSIE@etD4)eandedthEo protease or

rRANED GaTals: Do {AE0R [$GNUS v BK TN e epiRpriate

plﬂfF‘sHQd %éhGeﬁc%lfdﬁ%%trk%@ @egdpsppm freely avail able
dat abase sources such as GenBank (accessi on nunber
P10845) usi ng one of a variety of reverse translation
| e Backtransl ation tool

Pepap a8 Sah mf‘é” S0 Pash
\?é) 68 (O@n‘?e‘f%’ﬁg "@5??%‘?'? %%Pf recognl tion sequences
p@Rat (IR RIdYRAR IS thabhbdden Btarrizdd Tlorffgl vetRp RPN alue & the

he sequence maintaining the correct reading frane.
|a(ﬂh ef meNicionuraasences vithseinedqalen anyl adincerlrseaigaringsprimer
sit@lgckgp'elag)'?rcon%-ré%%ﬂlrr%tlgnf Shel %5@5&%%0&2’%% d on the
eavage’ sequences | ncor por at &d §

pET gNplvagyeon exﬁmﬁsrdneaer@tge vﬂﬁctu efzacsebeérln ahodified ftoucshtaim the
be common tq those require ﬁ t he cl oning system are

MR, eanig %l??eNgsls@ﬁ s$%{{ FSH-XlsdtHingldhiof kenpiregidaseytion,
o TS SNSRI TAcRATRI doont R dealedl fon-
mokilisaldeqaasmids of veeiety @ir diffeeard fasioh mgs@taa/;ehbem IrZetted to

. Us Anal e t t he %3C 35 t
ingleass e REaIom oPHoRE 8ad HaSStie RerbsES T S kepe Rakoone
h&x0seh refORAPR IRMARPRFETEERARPY/ 050665 usage tabl es

(for exanple GenBank Rel ease "143, Septenber 13 2004).
This opti m sed DNA sequence containing the LC/ A open

re di ng f (ORF) is then comrercially synthesized
Pr(e tﬁ%%a?éff%y Ent el echon, Geneart or Signa-(Genosys)
TIRODNE seGO¥hee s U@sbh@dR@Rbéck/%hgratloﬁ dirteparetA amimd acid
HN A insert The DNA sequence is designed by bac

sequgnse deblamest fromaTealy Avaiabie datakpsecspusaes S(’%ﬁél@@?ﬁank
eS8 5B BB BB RRCoP S8 S o R

sofeveres goblsan@brat exemple sBatkiearsldtionl stobf owze)(a(‘e‘mtelechon)).
Back translatjion tool v2.0 (Entel echon 4 A Pstl ,

BargkllSad: TesRoskighe eI eNfes daken A9EPaeat @: d0§ 2ngnd 3° ends

I n

e B e P e oA

secmeaceeem:dee{nﬂsj (epinpfsbitaace such mSSq&BuderdeDNASTAR Inc.)
DNASTAEQ | ncr.ﬁ% or restriction enzy ag $g§

fog Jg5HicHae ¢ yé?%o?'%?\é‘%ﬂedéﬁqHsn?% 'B%\Q:rl?oﬁ ef r drinGuthg noack

trMatﬁﬁﬂUAﬂW:f’reé\fh%% Q88 dnhhLaRefRPIMRNLE ‘éohﬁw‘?@rﬁa to those
required b oni hg system are renoved

reBeRd rba{rmleactlormngtayatem reoenremeved dqyo&@dB@@dm@Iai@@ut@nb &om

g op1nB - R owBee EBUNe) SPRRE et BoBFY wurpge s
mBIN@inéds FICbo/ATodbaPlsads i€oskyRstEadsy AefdrEnes to software
(Geneart), and the %C content and codon 20 usag

pregeargs §§§fé§§éar9®hlcr3é@d&ﬁb‘ésﬁgﬁ paBlyvisshEdereritn angaf@@ %GC
e f X S p 1
oy En o AR DR ettt B/ g 1B b IRAeat'cocion
commercially synt hesi zed (for exanple by Entel echon,
Ceneart or Sigma-(Genosys) ?zg is provided in the pCR 4
vector. 25 Preparation of i nterdomain (LC HN
l'i nker)
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The LGC-HN |inker can be designed fromfirst principle,
usi ng the existing sequence information for the |inker
wa@soovhsossenpl at e. For exanpl e, the serotype A PCTIEBR009/050665

: ; . . : P e
ugegh, (aDleR, (GG b e B, REjeRe % B BI04 This
optinsisepiDNA sequegee eeni@irimgLiBeabd@/ABopEh)rebdmgt fieme (ORF) is
OB GPRETETERY sSYHBER goByAP ABPETHIS ofYf S AHGIBIG. Geneart or
Sié%@%ﬁ@s@?%ﬁ% prY¢iBedh RIGERK (&BesSsi on nunber

10845) . r generation of a specific protease

cl eavage site, the native recognition sequence for

Pfactqr X Ié}}z;l_/:a.be sed in the nodified sequence
\TBEF1RS E&E5r an ent eroki nase recognition

TR NN &RGBehbe iisﬂ%i@éfgﬁ@div%i BatkeransldtivAl dfothel QA Bfmino acid
generate the sequence ) 2009/ 150469PCT/ GB2009/ 050665
segpenrce $etrirsmoDnpMKresl @valehf glabeasss sauroes peely asfGenBank

CRERTE I £ D80T §5if e, 8 alnlisl G1ETacie vansiation
safevprertoelseticodxagplehBatk nices|atiegi tool R/B.’Odﬁr&elreiched)). A Pstl

BanHl 1Sal | and Pstl | Xbal | st op codon/ Hi nd 111 )
replsigtipN SecuANEM AfeddaheMide mifes aRdoXkarspR Fodon-kindll to
th&! E &R0 erlslirih %th{FTrFé%E réﬁ&}ﬁ{; Nehrh& f?rﬁ"?ﬁain@ﬂ‘?ed?'\'ﬁfhe DNA

sequence IS SCreene usi ng software such as
sespgbuoe | id escre ST g softvafesucksds SegBoildemMASTAR Inc.)

cl eavage sequences i ncorporated during the back
fof 1ERTHER CRIEAT Qeq(Reke SSdLRRFe S BT DBFRIE o dee dRroeck
trarSI 3RS CARP 8 &S VhED SreCloRRENE bRYSSBMOATS thESPMifRY by
t he Backtransl'ation tool fromthe proposed coding
the etpring sydtemearsurenieyesobnthe Baclkdeinslaiondaolisangehe proposed
intained. E. coli_ codon usage is _assessed by, . i
cqlie PE I TS PGLTRPE 0 CogRR UREGR S FiAtainag o5ncol
cdddrgRishgal s eisse&ae iy Jrefardficd e ¥ofwaent siograind such as
codon usage rati o assessed by reference to published
Grantig! Gneige

UsagecAnglyser €xengar, and bae ko Gel eandentiamst codon
t er ) ' i m u [
o208, AR kb B0, BEhelEld BpE B SeneEsss ies (o
examslbeGboBanCRuedde 043, SEgpemissants 2OD4 pnd hiss optimisedeDNA
in the pCR 4 vector. Assenbl and confirnation

. f th
SGHERBBE 18 EOMmMBeiciAIbnayRREed; HoT agenie: by dentglpchon,
O AR S ST PR PRI YRR, 1

+ Sall conbination restriction enzynes and the cl eaved

i nker vector. then seryes as. the recipient for BanH +
PrggBatiogsoh e R RSP CahladkR) LC DNA.  (nce ¢ he. LC
TIROQ@SIHNOIIAN £dn 102 ebRMedPEbRPAMIOprindiSlel IUYRY R existing

the entire LG |inker A fragnent can then be 1sol ated
sefp@nce amddroration for the RS g tes steoiplates Vieot examp:, the

The LG l.inker i,s cut out. fromihe pCR 4 clonin tor..
se18ng ke s e MBI oy B S gL B Boion
thek BXiRES betwet tid cl/StefHegest g wisulpHide bsidge sstaeRsLC and

but is also treate antarctlcaphosphatase as an

d with

Hekthag ghecaatiencea oV REEPERTRILREGYINKALNRE oRhis TRequence
L LC | nke % r 0 g i £
kR, AL Rl PEE AR B RSB ShubL e os
GenBatle dadozgeionenumben 1084 DNA-dri gerseatidrn ef prspbsific potease

transforneg with TOP10 cells which arg t hen screiped ,
cledyagecsit ikernalyeHgCcRaniiPy meauenes (e EBFIOh XA i3 teowsed in

. r‘ .

g RO s e "IN TBRCHSA ICRR OF &y Bhcfoshase Fecdiion
squiienke- isi imeerteclomegor tnet activdion loop to generate the sequence

2009/ 150469PCT/ GB2009/ 050665 Screening with

restriction enzynes is sufﬁ%gient to ensure the fina

backbone is correct as all nponents are al ready

sequenced confirmed during synthesis. However, during

t he sub-cl oning of sonme conponents into the backbone,

o o s e - o o o o o o
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10 presented centrally between the protease and
transl ocati on domain. This exanple is based on
w@e@pas|td on of the LHN A- CP- G615-55T28 f usi onPCBER2009/050665

ur t I
Vba%ﬁl)sggtb#%tg? [%:Kr}ggtRERgt erl%?)rr]@t eagg &?(rj%ng? %quu%ln ﬁaflavgrse
trJrMIétlm sofsyanehieols (foreexdvhpls Bactlebrramerbnttoolt V20 (Entelechon),

tr | ocati on do sexa aflan 5
e Seanes FooRRnS e dnke egi o Bamfirsan and
PSP SB koA ae@&rﬁﬁ.@ﬁr@izs}nfeegé@meg RFiorporated at

accessibility of the ligand to"its receptor, but other
elﬁmm lart@ea@m‘rwa‘@laélnngreprmSatTm] DINA sieqoencéusrsacreened

(oFBG: SER buc) e cenD B S NESETAR B RP kfiRion Eihme
clhrgenbilRness ARDSTRP duki aRsloabk keslaiid eAhy eBqgénces

prot ease cl eavage site, spacer and a targeting
thetb et yourrajto reegcemman do tthesacequizad & theogonipgesystem are

robftyef bv enel BYERERRRT 14 PO B o frdhishyintr seauence

ensteidgtconmiebarfi o tduprDd¥age HueraireaeedodEngolt b@ddn n&age is
region. For central presentation of an 25 55728
a@@&ﬁ%@& rgeremee 1@ seffmanguRrograms susinagdaiaPhicah Godan Usage
do
A PR iR T ARG cb e ana REBBh | £8Ke 10 Bhpdited by
referekbone plbbeked SBQohDIgageT tablENNos exaempie GemBérek Release

r d as acer S ctivation
141 SdEmBie i ?0§§i|><b§hlsst°& AN Pedue GBgis then
cdn%brc@v:% ﬁt'P]%s-E%D(’ﬂBr leka Q}ffiﬁﬁnté@&é’r{) edfbii Makigma-
req U|red to encode the erred spacer 1s created
GemsySI) |aC1d is proviged inpibet (R 4t\ce(é®rsure the correct
reading franme is maintained for the spacer, 55T28 and
restriction sequences and that the Xbal sequence is

ASSEMBIY epRdsshfiatibe ob grebadkBonetisie woul d result in

DAM net hyl ati on. The DNA sequence i s screened for

Dy 4o rthetSroail §@@uéfm@ctlw@tmrpbmlsﬁre@uahaeatr@nsa@rded iusing a two
sté%t SdcBES 39Hee g)‘é’lf‘l “iﬂEé‘ra'v'e}Stc{ r%m\ﬁgb%ﬁeqﬁt'h”'dé%m + Sall
S ence ensuri

c&ﬁlﬁiﬂéﬂ@r@ﬁ@&ﬁ’ﬁ'ﬁr@ﬁﬂ@ﬁé@éﬁﬁ&ﬁe otebveduiiee vestor then serves as
mai nt ai ned. _E. coli. codon u

sage i s assessed b
P QPRGN 4o Boabli erl TEROGIAnENEYER GREOaHRIaNA. Qaesine
L@%ﬁ%drﬁ?%b@% iN<BRRANSdtre Q)fttﬁ?hr(@ SRAL 8 %ﬁﬂ% LC-linker
codon uSage ratio assesse erence to published
DNAdiragmeagean aibbasbeé ﬁsmatemaarpdi draBsfeBeetk tiRéhe adel BABression

v R LR iy s Suiolior BE Bk S0R)G "Vectof using

Béﬂ!—#ﬁlﬂ%ﬂh%‘stn%%ﬁz ﬁfess'd%@nqﬁlésbﬁ‘n% Feddid '\lé%fbr is

in the pCR 4 vector. Asse and confirmation of
digastedonedthc| tbre seme ena[ymesobutr eist @lsp treated with antarctlc

LC- cer-actijvation |te5T285 cer--HN, con
eseRARREs 78 T KRte HeRal b Hisia B U RTbhy The Lo
linkee an@\Whey pEMNLRST I588kbRRR afe eaparFifiee hhd &ie POrified |nsert and

site- TM spacer vector encoding the 55T28 TM ( SEQ |
vegterbagibongoars: Mﬁtﬁ@ttﬁggﬂ@éﬂisﬂﬂg d4clNA U@@Sﬁal IT)het ﬁ@ uct is

{
wRoBAER WIE TEPA(E oy Rty 2rg e MAPEhad "B APIEE ysing
Bémhﬁ/grstlr mﬁmmloﬁadlglegtlomseTheacﬂ)rdttissCtle%emtepddh@d for the Hy
ckbone construct buy cutting the 4-
InSgB D Rdb PRy Hiroul T TP Ge @l ded BE Tok ks ponsieyct
Pstl restriction enzynes and inserting the TM encodi ng
DNA fragnment into a simlarly cut pET backbone
construct. Using the two-step nethod the LC domain is
exci sed fromthe backbone clone using 20 restriction
enzynes BanH and Sall and éggat ed into simlarly
di gested pCR 4- spacer-activation site-TM spacer
vector. This creates a LC-spacer-activation
S|te 55T28 spacer (PF in pCR 4 that ~can be exci sed

. . o ™~ 2 mn
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35appropriate, the activation enzyne should be
sel ected to be conpatible with WO
WQoO®IN1E6M69PCT/ GB2009/ 050665 t he prot ease act PUERGBRIVI/050665

SeB At W et o P E ST Py S T hdiBeRise i
carsat @stallecdropomentagré aﬁreedpsehuemmmtod)rairmemmmﬂg synthesis.
nodi fied TB gontajnin % | ucosam ne an p
HR Rk UGN T35 205 Slp1Rg o8 SOPEnCaTEPRET S BUP dhe Sackhpne.
wlﬁé‘r% diffiafBRe s rﬁéﬁtrsea%r%' @éln?tréﬁ‘ioﬂedcgrfb"‘(ntseﬁeéuéé#u cfHg of
C, 225 rpmfor 16 hours noculate 1 L of nodi
amaﬂasaglanrtomgnﬂrra cosrgclinesdionne requlre3d pg/ m kanarrym n
ina?2L flask with 10 mM of overnight culture. G ow
cultures at 37C 10 until an approxi mate 0D600 nm of
E)@ar’ﬁfléﬂ e@6ASHudtionBfAtH AL P-6816es§T128 t enper at ur e
6C. After 1 hour induce the cultures with 1 nM
Therfatioyag dpr oLeitre BERtesra glangr fodrse18s [Rpugxpression construct

fof SRR iorky RiekeSSia le® | BiPediakrnt® g8 g o
prﬁaﬁteanderﬁtmﬂyoi&etwé@i )théOpr@teﬂifseEandOiranﬁbééilerE’ob}naileJ This
past e. 8en| se the cell paste (20 gﬁﬂ)é ensuring the

o imRp s CORH ) BGHEISISH Al (TReL HyeeaPB15-S6 146 gben (SEQ
OB Bkphche oy SRt PRALAS Al R AR) FhPaE, @ greate

other protéase, etrm)sl@mpjlolnl amchiTédl fugioms, 50h&@ tims] 'FIEIHESNﬂHrrT inal to

d )
thEaTaeraonConadn s Bl A hating J5, a0 Sroi@ysine-
s §|!)ét’(§é?’ E@ES)EUI%' éﬁblﬁéé’fte@' W‘Itd\"tﬁ@ Iﬁfgi)d@%irmsgé@@ﬁ(%o ensure

The eluted fusion protein is dialysed against 5
acsl@saﬂmlIHEmedlgandZOZIBcrenaptNamut@fchercsna@erswa@mpmt@abtehe
0D280 nm neasured to establish the protein
concentration. Add 3.2 pl enterokinase 25 (New Engl and
PRival i) omspaceBhlHRInSSPretimddr and i ncubate static
overni ght at 25C. Load onto a 0.1 M Ni 504 char
Tiehel-@th mglné%}QQmam(PQ%!pQﬁtld@oI“Ghﬂr|r§9§!ﬁf$>@$t§n%ﬁtween the

o H T AT e R e

pridedse tleavage st eppgcardamdita tfrgéthg Mblet‘yd('ﬂl‘m) relg\(bn |nto the
im dazol e, wash away the non-specific bound 30 pro

aciivatien een.+ nene (i %rYab'?B‘( Of REVEER BRTSIaim srHYRER é00|3 (for

BRI A NZ FreGTinde ke joKetee the
DNAnseqmeraIeeenbedlﬁgshhenllmkeratGgMn 2F01g/cahtralabreﬁe;n1tation of an
SRR LA o i A1 B Gd ¥ AL LR
d%‘i@g% d 46t ited @6 & Ghd GaGeting 480 WO(TM) regions allowing

009/ 150469PCT/ GB 009/ 050665 The f ol I OW ng procedure
incerparationaintd theebdckbonselenre (SEQXPYI¢s JherDNArsgquence fcan be

ar%I ! 'ce?af;%mfl-ﬂ%a? q?%ijﬁ%fie%g? g(g éh ttea.ﬁ.g%brjs%acer-Pstl-

Xbé12§16p oSddreAirdRIM(SEQ TID5). exadeplige | PMbamex |§ndeS| ned, the
reparati on of the LHN D CT- GS20- CST28 fusion (S

aqdiional D%mng%t%emQ%M@@f%md ARAGRIAS Cé@%e@q’lba‘!/’W It

S HPPLBRElEoA Gy 80 Rt e O TEFAY . PERIARE ol B 8pfter.

SSTZ&ahdcret;urmnord saguencdsnanditreat eexbat see}uérhc&nisu nig péceded

anm no aci C|nesr|ne spacer is |ne into
by he h’gf‘ﬁe@rﬁ% 'l‘r‘hé’lé(?j-ﬂ ﬁ%@'@ﬁsﬁg‘ g@'i%t A pgauence
is as'rc):gf’ép h%otbfér ré%tg&@@ggg%?q%ﬁwggdggtgg éﬁ%%ggltlgnal sites are
remsedt meaoually dentthei remaihing &g ceeqoguToy abmnmen E. coli

C-termnus of the HN domain, a DNA sequence is
designed to flank the spacq%and targeting noiety (TM
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regions allow ng incorporation into the backbone cl one
(SEQ I D4). The DNA 15 sequence can be arranged as
w@200bh158e9 | - Pst | - Xbal - spacer - CST28- st op codon- PETIGBR009/050665

o e T D P B R Pl s 10
sdffware gpragranes Bdch SsqGaptiicdt.Canmn Usege rswalyseariSleatard) and

theRG CONEH 7Moo S OR TABRAT <G SeS By ELErops to published

CORI UsQ?é" taBlia g%ﬁué%aﬁﬁplboG%QB%ﬁROF@léa‘s% REST Wepkdmber 13

spacer . S creat in silico 1S | rrportant to ensure
2Q049. cbris expttlmleednm%fseauencs isrthian epmewertiatly tsysthesized (for

acer T28 .and estr n se uences angd. t hat
& by, ERIRECRET, 8T O cBmBeORRAST A SRy dfin the
pqmudgbﬁgﬁult on DAM net hyl ati on. The DNA sequence S
screened for restriction sequences incorporated and
any additional sequences are 25 renoved nmanual ly from
AL b5 RN RS A0S BF BBINHDG gamgon E. col | codon
usage’i’s naln al hed on Usage i s assessed

Inbgrdeef &y encstet @ BofsmeE—apfmroafﬂsltSLBSlTZ&s@mhﬂﬁadonstruct
Codon_ Usage Anal yser (Geneart), and the %3C content
(SEQ Hin Usigydhe abrek %’k%s%@hb'ﬁ rSER eHeb and the newly

R e R L T AL SRSl I

SSEZ8idid e(SEQ ﬂ[Dﬁh aonewrdwal stepsyethoascare the( fised; aypinpllyethe

o SlpPBte qﬁtlsyss%?ﬁ odbeof RIS, HEFH 10D base pairs

UQﬁgfthérﬁﬁé SiepnetitR BRCERINE ((K@PPegi¥® can be inserted directly
9/ 150469P /GBZOOQ/ 050665 In order to create a

intoHREDPaEXRONESDRSrgeinswy autting ImDPAR 2) spacerepativation site-TM-

s GRR PRI T ok oE S BRbiTRY S ESel oV piEp' P
erldling BN Eragmdntntdt £ irMBaMPeuc pAThHadkeBHe doreiraal.! Wsing

the two steg met hod i s used when the TMDNA is | ess
theAwa-en oet a@éhepapr@,omw lﬁ@@ﬁ@ddl’@néﬁ%baﬁ’ebmdt)ﬁ@ using

- [
reGkEPn SRy ESs' B 8o SAPE Nop BTl liAfY BRiSieg pR 4
s@ékmek agtivatildnnsite-TM-gsdderotgctor. enmsrmeateeda L@smadengactih@tion
M. encodi ng DNA fragnent into a simlarly cut ,
SitgS Bl SRSPELRE IRl POH fghohean i SxeiaedrioRbind Neciorysing
fi I I
re$GIERLH cryies Saft B AP I ARG Aol Bbimilarty pET
exgresdian lopndirgetst dtiepitiRal Lomgioet CoMad sy det bC-spPddes-activation

oL SE058 2hok PRI DT el A B R v

co@ﬁ‘@ﬁlng"#ﬁ@ ddgudhtd iifetrafetPmesignb2bi gation into the

simlarly cleaved pET expression construct. The final
construct contains the LCIlinker-H\ spacer 05T28 DNA

EXIPIA B Erpiessidl Al odriitadon fofia R GRS fusion

Exanpl e Sorfoteinessi on and purification of a
LHN D- CT- CST28 fusion protein 20 This exanple is based
Thjﬁ SYRBIPAR i Pasehen RRERFRLION §f @PelHﬂN/ﬁﬂ”PtfP'ﬂé'@@tﬁB?@'tp@satﬁs a

t t 4
SRS M MoRRIebROR it 2 il iR ey sBidR, [¥eanboblwhere
théJFiEEaI expressqode@ec&ommF dilse epwodescathuemdlmgour'fhesm tag.
rocedures and net hods are e@g}ual I yarRPEpl icable to
t

THeRS BrPGRdsFes @nde ugdy igaklgolfn the, odign fusion

pr\%@rﬁ sudh atSirsbe %ﬁo 5|r3]‘SEé3I[517114584§28 ajyd @@994 ‘Where
ere appropriate, e activation enzyme shoul d

agebpcated the abtevaimmpa’uzwm@ stwould bé esetaodaﬂ;da&s@eauimpaﬂble with

site within each sequence. Expression of

LHN D- CT- CST28 30Expr essi o? Zf the LHN/ D- CT-05T28

protein is achieved using % foll owi ng protocol.

I nocul ate 100 m of nodified TB containing 0.2 %

gI ucosam ne and 30 pg/m kananym nina 250 n fI ask

1] ™\ NN T N 0N o o o
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until an approxi mate 0D600 nmof 0.5 is reached at
whi ch point reduce the tenperature to 16C. After 1
whown/15@educe the cultures with 1 nmM I PTG and grOmGER009/050665

t f
tp Rp 5 BB i e RS 07 Lbe cont ai ni ng
35 mMm 50 mM HEPES pH 7.2 200 nM NaCl and approxi mately
10 g of E. [ DE3 [ te. Ho [ th
EXPFo ST b OO S L i hg the Sampl e femains ool
Eﬁﬁb@sbhe‘of' reedHgel-Cp-a5128 &%@blﬁ Hg]acfﬂw%\féaf u§|98“?hﬁufo‘ﬁ§wmg

Load t he super nat ant onto a . rge
protagioat imapubate uldd 2ot B@dﬁﬂeobﬂiBmmtalslngL@ Qu %i glnecysamine and

iLibrated.with H 7, .
sG@Hiry RAriafendu & 20 i Wubb slndie 8oy s a-cP-
SSH3E exprasdidie straitr. SR the QatRd Nrptee, leZ@ﬁbrﬁ'féF a6t msurs.
fusion protein with 200 mM i m dazol e. The el uted
Inpgtslatm 1phﬁfem6?dif@ddTBI 9@@@Irwgmuqq%t%sglucware@enﬂmmé‘%sg/ml
0 t
b8P SRRSO theht cifitel EFal Bt

ur&ﬂ %mhp@m&n@ﬂel 0z (iewl BryisarshdBiedl atbwhlqhepomg reduce the
fusion protein and incubate static over ni ght at

(CTRIHE & 6001 R B0 Hadgene i TP R Bof JHN PTG and
lib d h
IO RS ST e08 BRRc “"Viksh col unn 1o basel i ne

with 50 nM HEPES pH 7.2 200 nM NaCl. Using a step 20
di_ent ! 100 oM i m dazol e, wash away the
P (fa 5’888@/’(‘5}%%%% BI¥e%nd el ute the fusion
D@frr@ét%réowtwe €68tamhg @lsqﬁlzsxb ?nM PiabysSeH o @d)@hﬁ\szl NaGiand
fusion protein agai nst L of 50 mM HEPES pH 7.
appvoriaGitelyt 181Q ol & mogrBL%thEam@Htp@te tlrlemb'entsa Ith@ cell
abo 2 /m uot sa e.and freeze at :20C. Test
o4 120 2o B 08 S SRR e BRoRhaShh e MéRTilE 2 1
0dP praues f;bra(mi Rind&¥0N$bhdt thePstipdrha@int @nt@fa DUBIMINISO4

proteins as anal ysed by SDS- PAGE. Exanple 6 Cheni cal
cft%@@@@éleilaimwolumw (R0 30 seroiwnmhe spbicienil equilpratecwits S0

o TS 297081 636 ORI PEARREN T hoo

mf\/r mml&ﬁ@el Washsiwey theengm-spketitic bouma phaidincanid el thenfusion
and a SST QOctreotide peptide whi ch has been

el P ZQP aPhimidareled (heelufessisionrpigia s diahesed against 5
I f

L B ey b 2 200 AP NERIZ Y R i i I o

me%@’edotooebmbllsm dhegzeidin actsicentaiiam /Wm 3.2 ul enteroklnase

15046 2009/ 050665 ' uch '
SROESOE oAty PR E G IS RSt Toai Bidbel it s iant at
255’@ i%a@r@nté?a 0.iher N%ﬁcﬁé@éﬂ Ch¥@sin %Tuﬁﬁn 82@13@%?Qolumn

from50 nM Hepes 150 nM salt into 5 PBSE (1
is NADfiPEDE) eD00ipRated 88igh IHOMM HRP EDTAN22 49 07rr5\/lvwa(ﬁl 1Wash

odlatoh PR yif R0 U B BHAE2, 204 @W%%'d%%%sya step

gre@leniod 10ha0 Rt e00 Mdsmidioladagsh hwal ke mh@ﬁécﬁm thdund
no nore drops exit the end of the PD10 col umm.

ms
preteipeae alige the dusian @erfemwitly 208 igddazate. &@yse the eluted
SR g BhuhO AP HECFS 2, o iRt

oxwrmget andr corpentrate the dusioend radoutr? afg/il, 55||q1:@/t rdangdle and
ai ned fromthe buff exchan step and .
fr?@ﬁesatw\ég 9331 st Buiiqd RRteIR&ISINg Pgm %ﬁgg PHAL: aNa@iA
1.55 ng/m 20 nmM SPDP or Sul fo-LC SPDP A 200 pl 0 B
200 pl
Example 4 Construction of LHy/D-CT-GS20-CST28
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4 fold increase 0.62 pl C 200 pl 8 fold increasel. 24

pl] 15 Sanple were left to tunble at RT for 3 hours

whedoonsn4bei ng passed down anot her PD10 col um poT/G6BRG0RI050665
[ st OfL1 N C I By :

TR B b el Bt CIRIOKF  Be g e Prdssion gppstruct

fomamutthiemaiddﬁﬂ;lcbm ebq:rresabnsa@epe othei aegedinghemoietye (TM) is

sa eft, a mte ture far m
orReaHea G oisna AR o R oM aRe d NS Sy &g baskd on
f h
préBhtioR o AR D CTIE IO T Midlon NEEIE AR g the
prwaedwedamd)rmeﬂi@dseprte @quaumjap@aca‘abie toTheeasPORhee agetease,
I a, an

tr{qﬁ%ﬁ’a&&@st Tmmsboﬁé( am nei@e EM o]e gl‘l'\lelrrﬂﬁw E%the translocation

dsrHaRNY i His lexafipld ea Bahkingn20 Grdibof &fithgly ¢lh&ebRhé Cé?)acer is
bond to the free SH group on the free cystei ne on

engjpreiediisiodhpdpierdrmainrsadiesce fasutthacerssiiiy of m@g@w to
itd t%c%forreﬁ’ﬁt'cﬂﬁ%?’%c{ergg?e Bé& ithesised with a free

cysteine on er m nu I D91). The
SPDP-deri vati sed LHNV A was m xed with a 4-fold excess

of the Qctreotide Iigand and the reaction was then
Preggtatign efsnaser-90mamueddSimsarst tumbling. 30 The

Fmﬁﬁn@%ﬁ R ?I%M%S‘th'&%ﬂc SIRYELE. ﬂe?r‘n%sgefttﬁﬁrHN FS’I%% a

eavi ng reo I'de conj ugate
DERaspdeenteAst desigpedftoSERK Y Apanerc aht utaegetengd owietye(TM)

refions; AIENAG Meabporaton ifio s AakopHa alne e M. Ak DA

sddUiéPcE CRARS BB Br@ingReelasC BdmHi-Banimd kbﬁl -spacer-CST28-stop
I nvestigation of 5rnhibition-of-release effects of the

cagigentiindlINIBQ 1D8)] ThebXbeseqsendeacan beciasignes! usiag one of a
internalisatio

if B ierts TP S 380 BLRR SRR g pest £ o

relvessept Q’éﬁsl%ﬂbnd(@ﬂAsiliAPd &) Ot@er BacRitAn&Eton tool v2.0
therefore not susceptible to yot ul i num 10neur ot oxi ns

(Enteieaiagn)) FQyeeehs T(I\A)DNAungeslgﬂe@l thecadditions! QN reguired to

ol FHERRR BE I S T2 3] Ll Pient 0 ensurs o

catesot-rdegiegdirame ishinfaitiaimed forotheespackr, iCET 2@ tdny rédtattion
SST-LHN A can inhibit the release of ACTH from an 15
sesvignees rndc H1at theagbal semiencei isnnef Pigepded . dhe brses TC,

WRERIASHG TR, bF (ERU el TS PNRRAERT: BYSRRep for

restrictian e sefjuehess ciacormesstedgemd samueadditionall eeguedced are

endopepti dase-.medi.ated effect of SNARE-protein
reQI AR UBlY TR AN S PR CROTINTG, ammon E. coli

cdd@hﬁ%ﬁ?@hbin‘@né@r E. Lo (0@ |§%’§§§éé%?§9ﬁ‘éféﬁence to

A. Western blotting reagents were 0obtai ned
scffmfelmogtam@eucfam Graphécal &odrm Usage Anaiyseeé%eeart) and

tn b1 Bo b gD st onr aoe it s SrlLy TR ahcy %y RPbisned

coodh- UEBY& tables (for example GenBank Release 143, September 13
2004). This optimised DNA sequence is then commercially synthesized (for
example by Entelechon, Geneart or Sigma-Genosys) and is provided in the
PCR 4 vector.

Assembly and confirmation of the backbone clone
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25 was applied for 72 hours then the cells washed to
renove unbound SSTLHN A. Secretion of ACTH was
wa@iosbated by el evating the concentrati on of PCT/GB2009/050665

eI L, QU e e om (i

bankbbee andssuor GEQ@QtID42@@duthei nevely syyndtesisad pPCRHA-spacer-TM

veiSon sisbaciies Mo CT 2en TN el dant or hip stem Pihihod ca be

uée’@i It?‘pl ﬁ{eeﬁl% QR HRIhSd i€ A d "o S e ﬁ'l\ﬁ“ﬁrﬁﬁrls less than

heated for 10 m nutes at 90C then stored at -20c until
10(s base opaike stldsing bthet onergptefstrethiodt e E&cli2® ican hiednserted

oifiig JoB (7 BRoden REisRE BN it B R ARphERATMeygeter
WiSRIXPLE BndViBdIRIeRal RteH dityPeS-MCRsaRmhgt themfesHcedif®DNA

nitrocel | ul ose 35rrerrbrane Proteol ysis of SNAP- 25, a
fragraentainte csoniaity eet pkd bggkbone construct. Using the two- -step

méﬁ‘lg)%/ tibé,of'lq dﬁq{aﬁﬁ’@g%lgﬁ I%?ﬂ @r‘?éjbgéﬂgér?ei ik FUs(i’ p(f?%strlctlon

ZI nc- depéende

erayhies Bantil &BudNkbal awdsligated intotshellady imygeyt@dnpqm\m $puacer-
an _anti body that recogni ses both the Intact

CE T2 veatoror s Gleatrp s h s AT AR ThhGRdbINASican be
y@s%oa%hajﬁé VOt TRER aﬂé’étbféﬂoﬁw %ﬁkgﬁhe%e ngmt L88§ Rindlll for
ngene netTool s

neGione I ma system a
smewam@]ga‘fwanrptcetffe ﬁmlllavlytoyea)fedSSiT lebtiféssion canstuatd The

. neur oendocr | n cel| The rat I
Tl TRl <SotpiBs s LColieeruy poadere S 28 DR (SEQ 117)
wn.eHrvﬂrPrﬂéiQﬂf i flISH bedtBin ddnthiliy thePSRRRALE nms%@@d in SEQ
line for the investigation~of inhibition-of-
|Dr1él ease effects of the agents. GH3 cells possess
surface receptors that allow for the binding, and
internalisation of SST-LHND. In contrast, GH3 cells

Ex&apledi tBRpRssen M Spurdfication oot fa dlkaDr@ImSm f@sion
and are therefore not susceptible to botulinum

neur ot oxi PFOtEMONTs) . Figure 4 illustrates the

THYRAHIQR BhcdPbi2o8oabrh Bt (1RUFRARL Phal HOPrGiTes o

I‘IOI‘InCU |onW|t

cserearTi fpﬁlym@;ﬂ@eda’qo&fedeaﬂboﬁﬂl tehiminus ohthes Habs@neid(SEQ ID
i ndi cati n% that. SST-LHN D can inhibit the rel ease of
181 wheie dNfeBEde FXBESSIRN cwqionddigl. also &ﬂ?ﬁgﬁﬁsén higtidine

pUrlteation tht 'Lm?%e gﬁ&éédd?%eén\beﬂné%&& &P éfﬁ?aq o{ﬁﬂlcbﬂl% to

untargete enonstrate t cont r|
fusiangerbieiqg seguenhgeg SWMEh tas thbeé fshowenin SRR W 15,016,0(8-24, 27-

3 s SS9k A v 0 QBT R BPPIAEIARR.| TG, Acovalia Enzyme
sHdofy b@"@elé@t’ehsto\"ﬁé %o%ﬂétib!ee%tﬁnth%Afpr\Mi‘éésdeé‘t‘i\%ilohnsd:e Wathin

nutrient mxture (Ha
each sequence.

Expression of LHwD-CT-CST28

Expression of the LHN/D-CT-CST28 protein is achieved using the following
protocol. Inoculate 100 ml of modified TB containing 0.2 % glucosamine and
30 pg/ml kanamycin in a 250 ml flask with a single colony from the LHN/D-CT-
CST28 expression strain. Grow the culture at 37°C, 225 rpm for 16 hours.
Inoculate 1 L of modified TB containing 0.2 % glucosamine and 30 ug/ml

kanamycin in a 2 L flask with 10 ml of overnight culture. Grow cultures at 37°C
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30 supplenmented with 15 A) Horse Serum 2.5 A) FBS, 2
mM L-A utanm ne. Cells were treated with SST-LHN D or
wobkibDsdey 72 hours then the cells washed to rEEMDEGB2009/050665

u . A

ot S ARt pRea i B DN feachielt™ ahieh Baipt reduce the
teertm!raﬂuee taRrRA°CPMNtero ¥ érouBOnadace thEneulitrds wmthwdsmM IPTG and

har vest dfrom% Ils and stored at -20C until
grﬁg’s%ty f8F acyt %Héﬁf’uﬁﬁsusi ng the i munoassay kit and

foll owi ng the manufacturer's instructions. WO

2009/ 150469PCT/ (B2009/ 050665 Sti nul at ed secreti on was
Purificativatod d HayD<ubGSIAa prptéiasal rel ease fromtot al

o} b33 ol 1468 LRSI SOBA 28 TBAf0 R hna
a;ﬁﬁ‘bﬁl\/rﬂitélx Pbfl A GorilBlLey ?DEn% 3) esl éésﬂ!@ fH@ﬂﬁbeh iget @eYcell
denonmm earodrraerre er of a regional

paﬁ%d?ﬂm%henéurmmm@rsgav&e AePINSaLoN- rapint e lyse cebadt 18
oRPHBm, 4ee Fo‘?“éé"r@.ﬂl] s”OtL'o%SSth%bQ&SéP%té?ﬁ”&thfé’“&an?r‘ﬁrsm

on 'quest ‘oni ng, e Fan reports increasing I ncide

cha‘rgedi SHelatmgoesiumnd( 29130 nil Gohune as sofficient) éqwﬁslknated {l\'/li’th 50
m&h si ci an recomends neasurenent of circulatin

Rtz othr @ 200meMiNaGk bsiga edep arasieniueint t‘é‘%@@d 100
miY ﬁﬂdé%@}%’Rﬁ%QH%mW B! ndri- é@éﬂﬁt{ bB%cﬁ?rétﬁY]eér?d litéthe fusion

crani a scan I's carrie
prpteiniwtitar 300 mM)unldﬂanIfe gfh‘e eliutedetusiaon dioteipad dahtseidsagainst 5

L bl S STPEPE o ich > RRGrMoNRct 31 16 /g hish: 839 thg B nm

mbﬁé@%ﬁ' @ establih th@tﬁrbVe% Scd?lfceﬂatrﬁﬁ‘&k CA&&‘% @tpln&wtb%_mrjrase

| evel s are neasured and are seen to be | ower at
(New EnglasdsBiotahs) tbeamag fusior preteinsara didupate stesl%ca/@omght at

290} cbad PRI &g T B NRa thats! ntali™S coldhin (B8 30l golumn
is faufidient) ¢ep@ibpdtet NRItISD A IHFPRSE tHt7R-20me kI NS 1 Wash
measurenents shows this hornone to have stabilised at

calwanupdeasedng with AGril HERES Pkl (2ed@0) At d¥aGlheUsiegchatep
orbRAE BR1h, B0 Al nRmSERAE YEH SwalhORAS RertBound

mour to’ erapy 1s contrnu

proteid andggutatthé asiom prdtein with @00ahM muddizdléEFDJalymitr@-quted
| evel s neasured on the seventh week. These are

fugioRHPO®IA 3GAINHoP talCf PHhGEV dMaPERePE| E@p@%rﬁﬁ'@a'\@% at 4°C
oRSERTARY RPN ol BPUREL 2 GRS i o
frepzeeaf ¥2ﬂ‘iOt heestr pwifieal plmbsmruﬁamg @)ngéi(B(EAamrm pumty anaIyS|s

Met | | te fi
FIBBtRa At 2aeimons Beleohiaksn olutdite” Pl @il £, Babmed by

Spg“qugry adenonma A 50 year old fenale
confectionery worker has increasing difficulty
renmovi ng her wedding ring and eventually visits her

EXEpECE. SRRt iuoalPr Rt AT S5 M "ana Ton

The following procedure creates a chemically conjugated molecule containing
the LHN/A amino acid sequence (SEQ 1D49), prepared from SEQ ID1 using
the production method outlined in example 3, and a SST Octreotide peptide
which has been chemically synthesised (SEQ [D54). However, the
procedures and methods are equally applicable for the conjugation of other
peptides such as SEQ ID55 and SEQ ID56 to other protease/translocation
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WO 2009/ 150469PCT/ GB2009/ 050665 questi oni ng, the

patient admts that both these conditions have arisen
wa@ea@dasldby. Subsequent clinical tests reveal aPCT/GB2009/050665
odthBRLhORR. AT B0%nb&Y bnplin b Fi! Aii o LhdleriegsEQ

no ange f OW ng a cose drin
D&y, 6pH2land 53ondition is suspected and a cranial CT

scan confirms the 5presence of a snmall pituitary

tunour. Surgery is considered inappropriate so the
TRALHR/N pfdiein!ad B é)&:h%ﬂﬁbd\fronh BD&AM 38p&$ 180 mM salt into

sonmatostatin or cortistatin peptide TMfusion protein
PB&G.(186QM D4 2018 A2HPY, 1Q08n1915. 85gwa@|n1MEDMﬂaz e 7.5

it JEP B8 G5 st B Rl eDB a7 RS it lgening one

col@ihi Vblemerbf FBSFERIIUGH P G c@ﬂﬂnﬁ)’tﬁ@%r@t@ﬂw Q\fas then
the eighteenth week the patient is able to renove he

aqdeggtocihiei calumpduntih@onmeseidrens exsthe sapeédhe D10 column 8
S PASE MM A8 PLAOASIAIE BADSEHLfHEoIRbted
- gl ng or rmne-secre I'ng pi

fraﬂmen@reﬁt@rrmawed dsimgl thes Audareadidirey apdefs&mo&svmdrhaumng
i ncreasi ngly noti ceabl e acronmegalic synpto

PrOFRIN e rRPAUSH + A i COEGENEALPN O g -an dNg/ ‘?fgle'ﬁ'ti“‘ﬁ wss phigined
fr&ﬁt fh%”b%)ff@fs exdhs mft %éﬁsth%ow::{sr MsLg8oPEES ggctﬁeofollawmg

urtary a omat ost ati n anal ogu
repommsy tol erated by the patient so the 20 tunour is
resected and regul ar tests over 2 years show
circul ating GH and |G~-1 levels to be in the upper

T and no Turth v
L%@Ngﬁw m%nt hs later %0 MNCSPRAP 6’rn8w$o -JCY§PDP

teen upon|presenting wt

ARPPerhydrosi s and noderate hypert@nsn on GH and I G--1

| aval o are Fnllnrl to hn ahn\l cran

BRQ0d| s egrowth of the pit li t ar yxéﬂéﬁ%%%‘éégtﬂ'

CoD tion s 25consi dered umdesi rg%@ ,ndr@gsgaql 24s“|
treated by i.v. administration of a sonatosfatin or

cortistatin peptide TMfusion protein (eg. SEQID

SR WeRe Tat By T hle SeBlalara e heam be e Rasiy Gown

arﬂiﬂﬁ’@rr %0 OBOIQH% rtSabuﬁ@F '@lch@ﬁ?ér ftb NPBGE aaKl | 76~ Protein

l evel s. Over the next three years synptons do not
canéeinngafractiors podlednoAt finadroncegiratinr cat2% mM FERngas then

2t Sord SRS protainendtRERLE sofd'es 3 al Bopt e fpéatlre for
1A RAh @Y ESALYVENA0R9, ISEARGEWrEBREM 4D &S Rk bar tisd Xatio of

ears' successful control of circulating GH and 1G~-1
SIBLPd il AoXeERHOB ICh iR seaiopOwishr resulied o cnsigaivRgSation
: easi nal
L R Sha ST A ARSI R g 0P

rebgeﬁir hpiidgsi . {Fiee panfapyindnbinede cgl ubes ek Hrol eraanlan N-
and to have elevated 5circulating |G- 1 | evel s, and

hydipxyswgCiEiceshl ) mictideaving: heo AipbYdiyEeactiveneortion to
oS AR PhGOEAN 38 851y Blp R B FELESRE on e
syntlasisekBpaptid@6-138 Ihis adisehihe ddptiaiey sequengeaisi @otreotide which
has been synthesised with a free cysteine on the N-terminus (SEQ ID91).
The SPDP-derivatised LHN/A was mixed with a 4-fold excess of the Octreotide
ligand and the reaction was then left at RT for 90 minutes whilst tumbling.
The excess octreotide was then removed using either a PD10 column leaving

LHN/A-Octreotide conjugated molecule.
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reports a significant reduction in sweating. Over the
follow ng nonth her oily 10skin returns to normal and
w@roovhsmed i me her GH and | G--1 | evel s are bot hr@I/GBR009/050665
the normal range. This situation remains over the next
five years. Exanple 13 Method for treating Cushing's
Exhraplesé | Actpeity of SST-hHalAimoultafed endborinatdells (AtT20)

T $ef SGBpCAInELs Slolte (AUZDrisnem 6ol iy Bapell ne of
erftRRAAESIRfIn. TNRLPMSIESEAI QRBHUCEIl e WHTBE Migsfation of

rounded face with increased fat around the neck and

inhibdwn:oitiefeaset ¢ffacthof inel agenis. and | egs. Upon
questioning she confirnms an irregular nenstrual cycle.
A 24-hour urinary free cortisol level of 150pg is

AtToBs ¢ersl Seraest ’sﬁﬂa@lsﬂ@céﬁfo?s 2@13$V§I43\@”ﬁ>r fMdamdng, and
MRl scan shows no adrenal tumours to be present but

interaglisationRef $&d e alnscantrashl AtTEOt Qﬁ”ﬁdiﬂyk suitakle receptors
fop_h:gf é’nﬁ&f 'Hedr8t09<%s Haf@de Lfﬁéhﬁhér%bh& s%céb’t[ éct%l botulinum
erven IO 201'S freated Wit somat 0s I'h or
newpotoxiisaBoNTHpt i de TM fusion protein (eg. SEQ I D
7-16, 18- 2524,26-31). Exanple 14 Method for reversing
femal e sexual inpotence by treating prolactinoma A 36
FYERS 395NN BRshE | rﬁtﬁgi@S@ P68t oWdTﬁ‘%'ro%‘?%Lt‘T26‘%é||s after
ecent’ ‘expressi on o reast mlk, despite her
pricegacubvaionr egh e - Li-hgA. ItEExazilearamlabdoaémpendemameﬂaltlon is

onseprdth indEHRTE Bt T FudBiten Rt e gBlepshan AP Thitam an
eﬁdb%nﬂ@t aéll ernSd&eptthFEntan A& THE rbIKRSE pwgé agdrhBASARd to

A crani al scan I ndicates a pituitary adenons,
cartehaheswéhtclea\taget be tee SNABE praseiacBNAR2Sy Btig. 3 18) anod (b))
2009/ 469P 2009 0665 She is treated by aoral .-
T i AVGRR 5 feeh 8 s7eares Meearod” B ilieols  Hesgraia

erffypebsiti 8¢ é-Mmathated dgfetMof SRIARE- ﬁr&bm dledrthe. SEQ I D
7-16, 18-24, 26-31). After eight days she no |onger
expresses breast mlk and her vaginal noisture |levels

M ?e\%lssélg Métﬁgﬁ Iy inmproved. After seven weeks the

ness egn o 5 return but is alnost imediately

ACEHeersa@.méaynmuaeem kutﬁ%reeobtaﬁeceﬁbneltaeh@nrResreaecraﬂnc
six-week|ly visits to the sexual health cljnic whe

Cf\héJ%né/Me?‘@ﬂ%r*?'Qttﬁgr ERAGENTE OVRISY r?&%ta'g%‘i ufé@ma:'ﬁ\{'wg%n and
t ol

SEFEPHSTI UL e ol 19 a8l el ol i

carftaidhghtdoHeetal doa@emdmv\mmM Ghnermakal e&ftenSIydamSﬁﬁ LHNA

wid Berlied Tan a2 A0 U thes tRAErE Reened totertyd, Ughound sST-

LIAGR VSetrietiBh & ACTHARBS REATISRAI 5y Bfeatifg the cBncentration of
system c injection of a fusion protein conprising a

eﬁmﬂ@let potasspm 6Pt bt KGlhang qadgivinded i (@.@Clz)sm 3®min.
THe Bk, Pas raliasti i M aefs bl So A gyl 9ssayed

fofl ACT Hvebateht LiSipg thasmﬁﬁmaaeggly kit h@dreliowing tﬁalnﬁﬁrmfaétuaer s
significant weight |oss provided nmedi cati on continues

inglsuGtionsr i deelty veerewselbylisedj BctlixohdSD elestegriiasedis reducing
SRl ey nEAER b QRGP OSBG n XEer 3 R0 Bl used
for H\ﬁéﬂsrnd@wﬁingp Stimhletedosddrotids waarcalrruﬂatbdrbygswtmcang basal

on her | ower |egs. Bl ood tests show her to be em
re!aﬁ?éedﬂ’@ﬁéttp@' @%%33,% $Hdgp st m@amtcwdgwoeaﬁsgﬁug?seg cell
hggd®ere P§I gl SJéjT_@D@UISRG‘Et %n‘dh?raHEf’e?t%aC?o %trocel%ulose
ucagonona scan confirns the existence o
marrtblnammr Proteolgsmsal of oSNAFe-2pan@r easucidlhecqrapomartt i af the
treated with a fusion protein conprising a
somat ostati n or 133
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cortistatin peptide TM (eg. SEQ ID 7-16, 18- 24,
26-31). After 4 weeks the diarrhoeal episodes have
waeawsilisigedd and t he rashes have cl eared signifi ceet/G$2008050665
d r
BRI OB 288, TURE, SELURERC, i (RL SRF Fepegent
eridopeptidps® rectiviyreofnBoET gl wasnthen deteated .by probing with an
anpl 7 Method for treating diarrhoea nde
RN} S09PRRS. O Be0s G0 ABE R GRb JooTD s AR 25
f r
OGEEREn ShPITPRVSRLES Bof P PR dhell LReDe Synopics
SyngtinedGene@nabe imaging gysies), araadwéBeaaTab@cﬂnereCT scan
reveal s a tunour - alnost certainly a VIPoma - near
the pancreas. 5Surgery is not available to the patient
Exampte 85 AéHvitpdofi SSTAHYD @A BURLPAD AOURIdriidWire cells
somatostatin or cortistatin peptide TM (eg. SEQ ID
7-16, 18-(&H3)26-31). Wthin 3 weeks the flushing has
Tr% P4 Pu.t%@g c&@‘%ng Hf«x'] %%B%C&”E c'eﬁ%ﬁﬁ f 1 FBEna&ine
seve ter rea to ave
orijisapaas eelp@BdnrseairmoﬁeabeHa fite mmednmt@moaw intdbition-of-
repeated at 1O0approxi mately 8-week intervals. Exanple
relensoeaffests ebineradents.ng gastrinoma A 47-year-ol d man
suffers fromsevere peptic ulceration that causes
debi litati ng abdom nal pain. He al so experiences
GHBexellsi pesbe:ﬁsarsuhfaeal rd:fmxb@rsodleat atidwevient thel Ibndieg, and

niecSARRRR0 otuaoruty Bir T GSBteeh EFTh el B by el sapeptors

foF’YCId)ﬁHB%T (HETRYIORIns' BhEChIL Mh&efdre™REE SRELERIFEONDS BbtulBum
fusi on protein conprising a somatostatin or

nQI.GOtQXQTSa(tBQN'EﬁéptI de TM (eg. SEQ ID 7-16, 2018-24,
26-31), or fusion conprising a GhRH peptide TM (eg.
SEQ ID 93-94). Wthin a week painful gastric synptons

Figley 4 ilfugtrabey eanhibi®nhomelcsgetdfigieRti Bottasne UBE) Geeh GH3
and the diarrhoeal episodes have reduced in severity

Cedlf R fter eRfiRfnepuUbatNNs Wainabhd -lgdw/Dai lids farar7thaé sieseisiapendent
AR, SHENL YA BES SKT-THO EARTAR6 Bla d08se of o

I'S repeate terval's "an

frcﬁralwmaurbenbd)mté ¢elbinodel.at  nor rral | evel s and no ot her
synptons recur. Exanple 19 Met hodf or
treati ngt hyrot oxi cosi scausedby t hyrotrophi noma A

_ - | t
Cﬁ@@éﬁﬁé@ obd tﬁsgg‘lfﬁblﬁbﬁ éﬁ@ctEaBPQer‘%/EBWvﬂi‘ﬁ L)ga?té and the

i Ci an conpl arni ng of excesslve s
urdergeted LD demenistrasd Vmwmﬂrrtohmtlmeomhestaaﬁmgtmatetw aMd) to

tarfed. to affect h ity to performher job.
ef%pph&ﬂ{q%téorbgﬁt&pqrg pBF]ekiga§q ‘ne tremor is evident and
the doctor suspects thyrotoxicosis. The worman is

referred to an endocri nol ogi st who carries out a
Materiaés and Mﬂtb@@St ests. The nmmjor abnormalities

pleénez%/trr?ed nggggaay} Eﬁjs were obtained from Millipore, MA, USA. GH3

cells were cultured on 24 well plates in F-10 nutrient mixture (Ham)
supplemented with 15 % Horse Serum, 2.5 % FBS, 2 mM L-Glutamine. Cells
were treated with SST-LHN/D or LHN/D for 72 hours then the cells washed to
remove unbound SST-LHN/D. Secretion was stimulated by exposing the cells
to 10 uM tetradecanoyl phorbol acetate (TPA, PMA) over 30 min. The medium
was harvested from the cells and stored at -20°C until assayed for GH content

using the immunoassay kit and following the manufacturer's instructions.
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35t hyroxi ne | evel s but also el evated TSH

(thyrotrophin) levels, indicative of a WO
WQR913E6M69PCT/ GB2009/ 050665 t hyr ot r ophi noma. PANGBRIN9/050665

. ] . o Lui

SRR RS s Rl e 87 PRAGTRE gRbalrlkdst HBRY tota
reteasei stdengtiofulatingusoraitigrsot ei n 5 conpri si ng

somatostatin or cortistatin peptide TM (eg. SEQ ID

7 16, 18-24, 26-31). Both the sweating and nervousness

PI@Q CMthdd“?oi" alle ity b%bl’ﬁ%ﬁhﬁc stt’&ﬁﬁE'Wy reducing
ow up bl ood tests show both tRAyroxi'ne and

thyr ot romienaleel/eﬂilsl fand i af andeveiSy resultinghoireen pituitary

| evel s by vvgeks The patient is able to resune

full enpl (fﬁ‘ﬂe activity. 10 Exanple 20 Method for
A BE8RIdr M A highbesof 4 régléﬁélleoefdfﬁlhtdmtba@ﬁwﬁéér%)es a spinal

acromegaly A 72-year-old worman, having al ready ha
Xtapidowenbaaapatur the gonsiliastpotices pbwrmarbpne growth and,
o BEESRATE e B2 ok PRGBS TGt S o Biso
intreasedd oy skinedness and | et har gy). Cranl aI MVRI

scanni ng reveal s the presence of a putative pituitary

m croadenoma and subsequent bl ood tests confirm

: u
T@egmegﬁgﬂgﬂ%mnﬁ%l e, sﬁ%erg;?fg i &Y&r@dléﬁ% 596 tHedSare
founddbtb’eoelsavatedshSubseQwaﬁttesltsvmle sm]omedbc\ae normal circulating
nsi stin on _proteij

GEREeS o cipnid M sPen B Parrisattad niseta® aspiyitepy tumour

of '9rkfh dlé?ﬁé’t‘efr 29n8 Datieht l'|§'jtre%té’éﬁe‘%\}‘ithsBecd'rﬁé’t‘éflﬁS'orf §€flnbf&tat|n

generally nore active and that the swelling

peptidlger fasidn toolgire(ega SE@ dl deto ntd- Qée%&?) bBy vt imle;élon
weeks the recurrent 25 synptons have reverted
conpl etely and endocri nol ogi cal exam nation confirnms a

Atnipteraslisseit1 WeeRfcilddiang IGF-1 leVély &ré m&isured ameinareosesh to
on a nmonthly basis and given repeat treatnents at

bes o ige fi7at E1GRSUESMERT andIisEasbcPaieamily tRAS% abRue normal
ovErti® ?kﬁlok/\ﬁ?@%&s\)eén%l{yo %ﬁe‘ %Jéﬁéﬂanpﬁ% gtg‘%eﬁg?ig ggﬂf&é ft%é normal

recurrence

att tre@ttumg exgegarther fd@e'eabf hhe smiedatioauwiid fwyo-weekly IGF-1
Cushi ng's D sease 27-rear-old beauty consult ant
m§@%h‘rte§‘%r6$ &@9&43051'%@@@886@ navg §Fam'éﬁ%dy gF §¥& WPpeniend of

ndr?*nﬂOtAtas‘?)‘?Q\He%tkgl%r etrrtﬁéts%@ RY tRdARdAr g é’rgh@ VIRPY&n reveals
nmet 3

ods and 1S causli ng er severe psychol ogi ca
shinkbgensl thentunesyr, todpmessiTdre thenapyeliatoo:mnnuad an@ reduced

2009/ 50469P /(382009/ 05066 th h t
& A BRIy d RS gHs Tk andad G IPE S ERR e on the
se’i/)éﬂEH WERKS O THSe! Sref BHBI 5RMId th aRe IR IrBRGE BT the sleep

Bl ood and urine tests show el evated | evels of corti sol
apnegaATTHolesioh sre aow absEmt £ spinalbXirey at ese yeaoiallowing the

flrg\%?e_é' Veg‘p éﬁ?\%'r&mpgﬁa%?g . k%%? QrS%Hﬁgn%lglge,‘laobservatlon

pituitary CT-scans confirmthe presence of a pituitary

tunmour but no adrenal abnormality.
Example 10 Method for normalising swollen hirsute fingers by reducing

elevated GH and IGF-1 levels resulting from pituitary
adenoma
A 50 year old female confectionery worker has increasing difficulty removing
her wedding ring and eventually visits her medical practitioner. The physician

also notices the patient's fingers are hairier than expected and, on
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Fol  owi ng di scussions with consultants the patient
opts for nedical intervention and is treated with a
wore@pasi46dn consi sting of a fusion pr ot ei n 10 PCT/GB2009/050665

WGRIBAGE D SR S R I L BBt ol ron

gradGaIRH reysedeenMdieigal ﬁtslr@v@ﬁl 94Jr)|ghWtHama\tearagda¢sel of

tart to f db he
Rt geloH | el KPRt Mo ShaRSe TalauBang: Piahdusrie argk  An
ISPy WUsBeE ahBYS! clahfUETCkca onfims. the

synptons start to reappear at around ten to twelve
preeerce oba shadl mituitendtumaest nent is given. A sinmilar

pattern of synptom rem ssion, gradual reappearance and

treatnment occurs. During the third treatnent, the
Shakhei @refdered Ohappopria! soetAeY Platieht i erapddiviian an iv.

tunmour. Followup nonitoring for the next two years

iNjeE0R Oh 8 SOstalPBiEHD O SOTtiSAN BaBlidR Twhfwﬁmn p@@'E)(ﬁ@fpfﬁEQ ID
7 3B o AL B SR R e de o -

responsednf @H slewelst and &bPut |evals cas nr@abr eashalsi ZEreatment
beyond that expected from training. comes

C%F'Pé@%@cﬁ %é‘i@egyt internals and Wltl%ea%?eaF H“ea?'gthféﬁ;erltlﬁfweek the
PR e S Fi g BB b ectiR et dearea
to a radiol ogi st and endocrinol ogi st. Bl ood tests show

c A€ LSO SeRiorBrEEInd BYrBefybhEsh Fr-dmering
present. ZHthtRErABAERERrefing Pituitdiy ddeidnhga ef f ect
the man is treated with a nmedication’ consisting of a
Af B2i yaapeldt enalec sepba sdivgr ap@@ﬁatsosmﬁt i incgasingly noticeable
t t 8-24
G§fBgphe s PefSihy [ibifc S8 4550k Shefioscond Bobgsmpaor e

e@rmsieds andhafrdih Sestswesksirnt hitiee pheserieee bf aa MEARHT Plustary
reduction in non-nuscle breast tissue. During this

agenoneel  Seenaesiagn dnAleguast ane PRI Wisiaias %ﬂé@péﬂent so the

Bl 2B eB Bt o SRE S ) 2R s Wigiguating GH anc

IGReadeveiseatbe ifhibet ugmsrmangeics rroemataed rad fulﬂwenﬂadsdlcatlon is
intervals during which tinme there i s no _recurrence ¢

9§t &righ tﬁﬁﬂ RONtheilBter i SROBf PIRRFHHRT gWEt Hyp@uwg@%‘ﬁ and
mBGekd @H\Aﬂbp %‘#ﬁ%hbl%# WQ&&E@re'fBuﬁ&%'t%eEggve normal
anpl e

unneces ese conditions pertaln
anZBa K h«:ﬂ:h femeatsr regrowt) ofitheipiudayyageromsa.c Repedt tBsection is
qujﬂ ﬁa 5%] year-old man is diagnosed with
quﬁ r?ﬂb‘ CHFLP- presenting to the doctor with a
variety of recently occurring conditions including

blurred vision, 10 pal pitations, weakness, amesia
Thendnamnst teatedchy i ionsadministraiionnohteh somaioptatis eor eartistatin

oo eI A" S, PP 2L L8 A o

ra@iserabyne @is divsn ahdorfteei foue OWBEKS | the ﬁyé@rhydross and
somatostatin or cortistatin peptide TM

hypefignsipg. arg ness. r;rprgnal ap aradhe Id@@grlﬁf %d‘e\@lgn Ie?the next
thPé‘eD&éQr% %;&"néfo%s §E%t%%§ Ay thé\fé I Haﬁy}%‘ﬂf Bhtowth at five

visron a ner l'evel's ave r urne 0 near =nor nma

yeansl poetitreatneerito | nmprove over the follow ng fortnight.
At four weeks he is no | onger hypoglycaem c and at
t hat point | aparoscopic enucl eation of a pancreatic

Example 12 Method for treating acromegalic patients resistant to

somatostatin analogues
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20 head tunour is performed. Subsequent patient

nmonitoring records no return of synptonms or tunour
wore®g/15m69 t he patient remains healthy after thPEBEGB2009/050665
ANGA;R R Bned LR gH' 1 tostati

acrdngggrsl gu%atl g]r?rtcg rés&ﬁ% ant t %Es%?r&at%%t a?y pomatostatin
arﬂ@u@esa AGQ-geaBolyieaacsbrrmgeb@sfa‘irgroumn tawbt ofeader reports

. circy IG--1 b sorratost tin analo
InSRbSigh SPHoNs: Shealin 1atopisp GO Dedp oy 58 B redhit of
hyReFRRABLRY! $neDXifBlEd dbl e %md&séﬂr‘i‘toﬁ%réﬁt BRaMTbNRAle BRdted
odo as a result of hyperhydrosis. She is found
cigpuiatingd G d¢\wisiand aaidingothe HBA dosage doesinot QOIaird)Irtgese
| GF-1 30l evel s and raising the SSA dosage does not
control these. She is treated by intravenous injection

Sted |satréét§d®§' I@é@lts@dﬂn}é@ﬂ@ﬁ b$b%nﬁ’at@§t%% tor ko tigRath peptlde ™
rel easi ng hornone e SEQ I D 34, 42-

fugonGopeIRi(eel SO 1Bagd b1 8- %ﬂatzéaﬂ) - i didadays the patient

refﬁéﬁ?gfwélggmcaﬁfﬁé@tg i8h nJr % b er%grfoﬁ’g\klﬂﬁamonth her oily

r 0|Iy urnsto nor
sKifrestutrisn® rivemalGand rd thrh!‘@rr%)ﬁ@r/ GBDéIr&B RE]TJ1C@2@I@94r@mﬁﬁnth|n
IGF-1 levels are both within the normal range. This
thginaiel sH9eentiip Sitegliqn faraaing ever h;aen%;;wg years.
Exanpl e 25 Method for treating Cushing's disease in
patients intol erant 5of sonatostatin anal ogues A 37
Examapleoil 3 Metracbdafmretreptihgrmsshimigés tisdase @patientsqintslerant
treat ment or a Xi ehé ressr on. The physician
observes ‘? PQU %Ied face with increased
Al éérOHI@Idfetn'i‘éﬂerrﬁﬁﬁJré%@ud’érﬁ%éltﬁ RBEGH 6 Fefsdtatedtfight for
 egs. Upon questioning she confirns an irregul ar
arrmerstarwbdeme@s@n AThe phyeiciaroobgemnies yihe mema heissa rounded

fag§ ity Hereansh Tt AP TR e ff s PuahEn ke, Sormm orms
antdPldyR. pr wtq@eétuowrcg;rsﬁé dantirr§ aih irR¢efrsmansti@all cycle. A

£| tuitary tunour fpatl ent is considered
N Ulé\fbﬂiréf fres cerlipgli lede! ofntaugeistmeaswedissiggestinggushing’s
5 v t
S))gfgrérné %}bgdd;ﬁlhrglo@gﬁ;é%ah@hg)@k d%]’?ﬁj ﬁaﬁ*ﬁﬁr@@é‘% t% t%ls?resent but
crEN'@ITMFeI stanVetvbald & small piteitayngmbeneal e sexual
i npot ence by treating prolactinoma 20 A 28 year old
woman visits her doctor, worried about her recent
T Eéﬁéﬁ'l?'&oﬁéldgrﬁﬁﬁsdﬁabﬁ fOQ%%P%E Q?errvélﬂ%téd’ fs treated with
pregnancy t am nation alsoO 1 ndicates vagli ha
a domaadarﬂahmdr shdistatif peptide Mt fusien pesteinoleg. BEQ IIDKA-A6, 18-
é{ﬁnéf test results are largely normal with the
ke exception of noderate hyperprolactinaem a. A
cranial MRl scan indicates a pituitary adenons,
25consi stent with the elevated prolactin | evels. She
Example:44 Method for meyersing femalg sxsxuah intpatenge ity treating
protein ?@é&?@%aa ghrelin peptide (GHRP) TM (eg.

SEQ I D 33 or fusion conprising a GhRH
A pepfdaiield WMoneth viskEnkPd88toBAverriddt #dout Pk réesrt exprediton of
breggtgr%rilk, despite her negative pregnancy test. Examination also indicates
vaginal dryness and she confirms that she has lost her libido. Clinical test
results are largely normal with the notable exception of moderate
hyperprolactinaemia. A cranial MRI scan indicates a pituitary adenoma,
consistent with the elevated prolactin levels.
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30 expresses breast m |k and her vagi nal noisture
| evel s have significantly inproved. After thirteen
woe®RAsMhe dryness begins to return but is al nBSL/GB2009/050665
I e reve : S : T
ST Bl by (AR N r R 2L ol PP b o OTRaRRh or
cartistatic psptide TV dusiomeprotaipdeysS&Q dD U-hot ©8+24r; 126131). After
sexual acti vi tﬁ' 35 WO 2009/ 150469PCT/ B2009/ 050665 .
eighlbRpYe et RBgek &xpeqs_ésfiwsa&gmknan rsyagigalpmgisture
IeV&@rhaQ/'edsi@ﬁi'ﬁ’Eéﬁty RbroVed! Sifter lenWebks fHRAHRMess begins to

treatnment “for arixi ety and depression. The physician
retiys Ul éss alnhestwontadiaialy evemeatdeyl afseconditteatineot. ergadments
];{ﬁt around the neck. and ﬁl SO thL%neh tt]an nar nal ., ar ns
COMNRUP e SXaVeRid vl {9 P nXYRL NEGHR ¢S AYerP Bgurgman
repBRs ta redlrn ay HoPmals@dsdhaetivity i nary free cortisol [evel
of 200 pg is measured suggesting Cushing's syndrone.
Abdom nal MRI scan shows no adrenal tunours to be
bu [ - SG L I i fyi .
ERARBR 157 oMeinad, for Blintiid RBEEE SudlaffTigne’ by, t¥iaing
surgi cal imserin@maon so is treated with a fusion
protein conprising a bonbesin peptide (GRP) TM (eg.
A SEyeas Q'@-fefl!ﬁ'? Vﬂ% pUEMb Rf é”@n‘b??r E?ﬁ@ Cﬁagﬁ‘ﬂ%@dp\é’ﬁhi'ﬂ%quﬁﬂe
: Q 2 : 2 d : t :
o or M SRR 3T Fan Sa T ey L iotbh 37 abtte and
w@ight iccenduerar ito maihtain ea@stse debrdst iraberapichsimid mahted by

a ggtggﬁj%%%ﬁ%bﬁn@%%@H gzl%x | awi' neg\ﬁgi{‘r?@rt([)&gﬁr? Ior cortistatin
pémrd@&nm]@@e%@@ |98sk 61 NP by DI )00fithRsis tdAd days following
abdom nal “ul trasound study. 20He is treated by

treaimeat theroweight iggire dtasoatadilisadnaell dayt BOndaymsieightnigssefhas

a fusi rotei.n _conpri si a_samat.o tin _or. L
oyrids the RS aBEN: 2 aiufed N BBt dedVidegedication
cdmhuedlisGsérass GeBnwelkRK inRktisngonj ugated to the

prot ease-transl ocation protein (eg. SEQ ID 49-53).

Wthin a week painful gastric synptons start to

' ' ' ubsi ded and 25 the
E%P%@%aﬁ%?éﬁ?@ﬁ%@ﬁ eEguE ggggméseveri ty and
AfeBgeenocld. wbiman siisifsubepeaidctarnih faodisbreseed ssthiet, Hdviog had
ragastri n levels start to rise thereafter. The therap

Be3 GRYAIQR OBt N REERCKSHtAPYEP SNnaraihi RN el P?é,Ngr legs.
Blee%s&agﬁ@%&t td“%%aehﬁige%ﬁd UbdlR. ORE! 2R RAL Mequent
tho or g

recur. 3 anpl e alleviatin
diachoea gepisades, ndhenshysiciae duspadtsetheviaresdncaHoagludagenbma

I |t L Rituit dens A 50 | d
i Estneritbahram g e of dhuPRgr FiiBe dab e Yebattudss
apnoea and al so increasingly oily skin and the GP

observes abnormal bone growth. 35 WO
The patiesD 4% IrEedBRI0DY (BDesProtein comprising a somatostatin or

cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). After 4 weeks the
diarrhoeal episodes have subsided and the rashes have cleared significantly.
Her red-cell count has also returned to near normal. The treatment is
repeated at six-weekly intervals and the symptoms remain largely under

control.

Example 17 Method for treating diarrhoea and flushing caused by

VIPoma
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The GP recommends neasurenent of circulating |G--1 and
these are found to be el evated. Subsequent tests al so
webowisiaeve- normal circulating GH level s so a BPCEGBa09/050665
A YD yeErad MaF TS 1 el BR oBafhasbeiASy uit Bonic
fllfstnmg)nCthn|oaletests(|aglcaﬁﬁﬁetdbcﬁlﬁ‘epldgsls and ampakedamoral CAt scan
|ntervals of 1 we clirecu evel s are
rekBaS s ot AP Serorsy BYPBte pat e RaNEas
nmeasurenent and to reduce steadily to 5% above nor nal

over the follow ng eight weeks. The |evel of . .
Swigeaulisanoh gvmuls t6 dioe qbattlenbeo I® isotrealedawith e susiomyprotein

A further dose . the at| on z -
odine s Eai o pa TG Ruie el T VBEOSERF o ZalFaieas,
2d-3e). Uﬂmhlr\eﬁdw@%kg%gﬂﬂlushﬁﬁg Has wepbedadn@rthé NGarh6ea thas

treatment a cranial MRl scan reveals shrinkage of the
becemirifessofreauent. TRy savenapeeks afienticatrventell syrmadawedave

- t ly rv d
dlgée)@%gage?reaésﬁl%e %mt hgbg%ﬁev@%%@\ﬁv% tm%ﬁésggarregaggtteﬁ at
apprekiheately 8-heekdmtenlalg.ange and the sl eep apnoea and

oily skin are now absent. Exanple 30 Method for

treating acromegalic patients resistant to

a WSt ears' successf ul
Econ réciliig églhragﬁ gtl ngln%%tgfnlo&é_(l by somatostatin
Aanalryea@um man0-syffers dramacevery ghepticdiugcpration | that causes

SHBRHE ASEBHLARUT o8 aaras STty Bnsiep sciagoeal
ed@odé&“%dt Sviully G8SERbASE PR iAPEhARrERYC dRsBHRIA! by

circulating IG--1 level S and raising the SSA dosage
bldoe tesi® tind @doolinalndisasor®l $edys treated by

i ntravenous injection of a fusion protein conprising a

Kl SS1R bi ndi ng peptide TM (eg. SEQ ID 58), or fusion

HE peh&IdNGy ttfnRirhdeat infeetioM dfepmedik@tibR c,‘aﬁrs%hg of a fusion

Wthin 14 days the patient reports a significan
protain eompising @\ﬁ@matﬂﬁat@%ICOftt%atferEI@W%ENhtﬁﬂ I$EQ§D 7-16,

1904281, SERNIGIScSRONONAR R BECA0L AR (84 8EBEMD G8l04)

eve S are e nor rang

Withirs ai tw@ék opatrgunai g@tﬂuersyh’rmomextstértvetoyaamove The
Exarr%ﬁe 31 Met hod for treat] n% acr onega

| A .
f'n@ee@@' pas puPsided @pditha '@H@e@é%plﬁ%dﬁéﬁ‘@y? reduced in
sév‘éhﬂl g@& n%gf]h?ﬁé stQF1 Eé&%gé%r H’a%%e}@r utft%ocg/\%%strin

yea d that Ing ring wl
IeQ@@M%Mﬁ@@@T&r@Bﬂ@DQT%Mﬁpywgmeated at Afwerk intdrvalg and

thBring A% e SaRtTn ALBR R R S AR O s Pt o
tests which confirmsignificantly elevated | G--1 and

GH levels. A cranial M confirns the presence of a
Exampie 49 yMathothna fop Sieeating r edhymotoxi¢onisavepaused by

i njectio f fusion.protein conprising a prolactin
rel easi n&h&B?ﬁBﬂﬁmoe'ﬂgpt or binding peptide TM (eg. SEQ
Al BO3Rbr-oly efentdie balih@Weaginmerés nidrmead Jisits Ihdre\lysician

return to normal and this is nmaintained by a quarterly
CQmpplaiin®dnobnexaessivesi Byealing: ecaupled with  previously unkniown

nervousness, that have started to affect her ability to perform her job. During
the consultation a fine tremor is evident and the doctor suspects
thyrotoxicosis. The woman is referred to an endocrinologist who carries out a
number of blood tests. The major abnormalities detected are elevated

thyroxine levels but also elevated TSH (thyrotrophin) levels, indicative of a
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10 Exanple 32 Activity of CP-GHRH-LHD on rat 1G--1
levels in vivo Al ns To assess the inpact of i.v.
wa@ebwpnsmed i on of CP- GHRH LHD fusion on | G- 1 | BOEGB2009/050665
aysna r th
g ey Ao spa P RTER: nPATRERTIEE o, MRy lcR, of
pidikahyt tumadue. Spr ague- Dawl ey rats mai ntai ned under
standard housing conditions with lights on at 05.00h
(14L: 10D), food and water avail able ad 20li bitum and
THERRLSMBheR Loy siife écmgﬁfcb%‘ﬁ (“:&’fs@an' ?RSd fhsipehrotein
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dosage regimen keeps the hormone levels within the normal range and

prevents recurrence of symptoms.

Example 21 Method for treating excessive facial hirsutism caused by
Cushing’s Disease

A 27-rear-old beauty consultant starts to develop noticeable facial hair growth.

This is not adequately treated by standard hair-removal methods and is

causing her severe psychological problems (anxiety, depression) in relation to
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In the absence of any tumour-mass effect the man is treated with a
medication consisting of a fusion protein comprising a somatostatin or
cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). After only four days
the milk expression has ceased and after six weeks there has been a
measurable reduction in non-muscle breast tissue. During this period the

blood prolactin levels were measured fortnightly and had returned to normal
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She is treated by intravenous injection of a fusion protein comprising a growth
hormone releasing hormone peptide TM (eg. SEQ ID 34, 42-47, 60-92).
Within 14 days the patient reports a significant reduction in sweating. Over

the following month her oily skin returns to normal and at this time her GH and
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She is treated by an intravenous injection of a fusion protein comprising a
ghrelin peptide (GHRP) TM (eg. SEQ ID 33, 35, 38), or fusion comprising a
GnRH peptide TM (eg. SEQ ID 93-94). After four days she no longer
expresses breast milk and her vaginal moisture levels have significantly
improved. After thirteen weeks the dryness begins to return but is almost
immediately reversed by a second treatment. Treatments continue at twelve-
weekly visits to the sexual health clinic where the woman reports a return to

normal sexual activity.
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normal levels and no other symptoms recur.

Example 29 Method for alleviating acromegalic symptoms by reducing
elevated GH and IGF-1 levels resulting from pituitary
adenoma

A 50 year old female reports to her GP increasing incidents of sleep apnoea

and also increasingly oily skin and the GP observes abnormal bone growth.
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13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 26, 27,
28, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41,
W@ 2009/150469 PCT/GB2009/050665

The GP recommends measurement of circulating IGF-1 and these are found
to be elevated. Subsequent tests also show above-normal circulating GH
levels so a cranial MRI scan is carried out. This shows a pituitary tumour of
5mm diameter. The patient is treated with a MCH fusion protein (eg. SEQ ID
57) by i.v. injection.

At intervals of 1 week circulating IGF-1 levels are measured and are seen to
be lower at the first measurement and to reduce steadily to 5% above normal
over the following eight weeks. The level of circulating GH is found to be
normal at this time. A further dose of the medication with two-weekly IGF-1
measurements shows this hormone to have stabilised at the upper end of
normal. At six weeks after the second treatment a cranial MRI scan reveals
shrinkage of the tumour to 3 mm. The therapy is continued at a reduced
dosage at two-monthly intervals with IGF-1 and GH levels measured on the
seventh week. These are both stable in the normal range and the sleep
apnoea and oily skin are now absent.

Example 30 Method for treating acromegalic patients resistant to
somatostatin analogues

After 1 years’ successful control of circulating GH and IGF-1 by somatostatin

analogues, a 40-year-old acromegalic digger driver reports increasingly

obvious oily skin and also prominent body odour as a result of hyperhydrosis.

He is found to be glucose-intolerant and to have elevated circulating IGF-1

levels and raising the SSA dosage does not control these.

He is treated by intravenous injection of a fusion protein comprising a KISS1R
binding peptide TM (eg. SEQ ID 58), or fusion comprising a GnRH peptide TM
(eg. SEQ ID 93-94). Within 14 days the patient reports a significant reduction
in sweating. Over the following month his oily skin returns to normal and at
this time her GH and IGF-1 levels are both within the normal range. This

situation remains over the next five years.

Example 31 Method for treating acromegaly
A patient reports to her GP that she can no longer fit into her size 8 shoes, a

size she have worn for the past 25 years, and that her wedding ring will no
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43, 44, 45, 46, 47, 48, 57, 58, 59. 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, .75, 76,
w0 2009/i846%9, 80, 81, 82, PCT/GB2009/050665

longer fit. After ruling out obesity, the GP suspects this could be the result of
a pituitary disorder the GP refers the patient for tests which confirm
significantly elevated IGF-1 and GH levels. A cranial MRI confirms the
presence of a pituitary adenoma.

She is treated by intravenous injection of a fusion protein comprising a
prolactin releasing hormone receptor binding peptide TM (eg. SEQ ID 59).
Over the following months GH and IGF-1 levels return to normal and this is
maintained by a quarterly injection on the fusion protein.

Example 32 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Aims

To assess the impact of i.v. adminisation of CP-GHRH-LHD fusion on IGF-1
levels in rats five days after treatment compared with vehicle only treated

control.

Materials and Methods

Animals: Adult male Sprague-Dawley rats maintained under standard housing
conditions with lights on at 05.00h (14L:10D), food and water available ad
libitum and habituated to housing conditions for at least 1 week prior to

surgery.

Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a
combination of Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg fluanisone,
i.m.) and diazepam (2.6 mg/kg i.p.). The right jugular vein is exposed and a
silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex, UK)
inserted into the vessel until it lies close to the entrance of the right atrium.
Cannulae will be prefilled with heparinised (101U/ml) isotonic saline. The free
end of the cannulae will be exteriorised through a scalp incision and then
tunnelled through a protective spring anchored to the skull using two stainless
steel screws and self-curing dental acrylic. Following recovery animals are
housed in individual cages in the automated blood sampling room. The end of
the protective spring is attached to a mechanical swivel that allows the animal
maximum freedom of movement. Cannulae are flushed daily with heparinised

saline to maintain patency.
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83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93 or 94.

A nucleic acid encoding a pol ypeptide according to any
w@boo@hsi4ses 8- 13. A nucleic acid encodi ng a pol pEELEBR@E/050665

according to Claim8, wherein said

Treatment: At 09:00 on day 2 of the study rats will receive in i.v. injection of
CP-GHRH-LHD or vehicle only control.

Sampling: The automated blood-sampling system (ABS) has been previously
described (Clark et al., 1986; Windle et al., 1997). Three to four days after
surgery the jugular vein cannula of each animal will be connected to the
automated blood-sampling system. At 07:00 on day 6 sampling will begin.
Blood samples will be collected at 10 minute intervals using the automated
system for a 24 hour period. A total of 144 blood samples will be collected for

each will contain no more than 38ul of whole blood.

Results

The IGF-1 levels were measure using an IGF-1 ELISA kit. Figure 5 illistrates
a statistically significant reduction in the IGF-1 levels in the fusion treated rats
compared to the vehicle only control with a t-test P value = 0.0416 after only

five days.

Example 33 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Aims:

This study is designed to investigate the activity timecourse for CP-GHRH-
LHD fusion identifying the time delay between administration and initall effect

of the compound in IGF-1 levels.

Materials and Methods:

Animals: Adult male Sprague-Dawley rats maintained under standard housing
conditions with lights on at 05.00h (14L:10D), food and water available ad
libitum and habituated to housing conditions for at least 1 week prior to

surgery.

Surgery: On day 1 of the study rats (260-280g) will be anaesthetised with a
combination of Hypnorm and diazepam. The right jugular vein is then exposed
and a silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex,
UK) inserted into the vessel until it lies close to the entrance of the right.

Cannulae will be prefilled with heparinised (10 IU/ml) isotonic saline. The free
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Example 34 Activity of CP-GHRH-LHD on rat growth hormone levels in
vivo

Aims

To assess the impact of i.v. adminisation of CP-GHRH-LHD fusion on growth

hormone levels in rats five days after treatment compared with vehicle only

treated and Octreotide infusion controls.

Materials and Methods

Animals: Adult male Sprague-Dawley rats maintained under standard housing
conditions with lights on at 05.00h (14L:10D), food and water available ad
libitum and habituated to housing conditions for at least 1 week prior to
surgery.

Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a

combination of Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg fluanisone,
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i.m.) and diazepam (2.6 mg/kg i.p.). The right jugular vein is exposed and a

silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex, UK)
inserted into the vessel until it lies close to the entrance of the right atrium.
Cannulae will be prefilled with heparinised (101U/ml) isotonic saline. The free
end of the cannulae will be exteriorised through a scalp incision and then
tunnelled through a protective spring anchored to the skull using two stainless
steel screws and self-curing dental acrylic. Following recovery animals are
housed in individual cages in the automated blood sampling room. The end of
the protective spring is attached to a mechanical swivel that allows the animal
maximum freedom of movement. Cannulae are flushed daily with heparinised

saline to maintain patency.

Treatment: At 09:00 on day 2 of the study rats will receive in i.v. injection of
the Syntaxin active compound or vehicle. A 12 hour infusion of somatostatin
(or an analogue) will begin 6 hours after the start of sampling (administered
via one of the dual cannulae lines) and will continue for 12 hours only. [This
infusion timing should be an excellent GH assay control as we should see
baseline secretion then complete inhibition and then rapid recovery/rebound]

Sampling: The automated blood-sampling system (ABS) has been previously
described (Clark et al., 1986; Windle et al., 1997). Three to four days after
surgery the jugular vein cannula of each animal will be connected to the
automated blood-sampling system. At 07:00 on day 6 sampling will begin.
Blood samples will be collected at 10 minute intervals using the automated
system for a 24 hour period. A total of 144 blood samples will be collected for

each will contain no more than 38ul of whole blood.

Results

The growth hormone levels were measure using an RIA assay. Figure 7a
illistrates the vehical treated animals which show typical pulsatile release of
growth hormone, figure 7b illustrates the complete ablation of the pulsatile
growth hormone release after treatment with GHRH-LHD chimera and figure
7c shows the blocking of the pulsatile growth hormone release and
subsequent recovery when the Octreotide infusion is stopped.
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CLAIMS

A polypeptide for use in suppressing secretion from a neuroendocrine

tumour cell, said polypeptide comprising:

a a non-cytotoxic protease, which protease is capable of cleaving
a protein of the exocytic fusion apparatus in a neuroendocrine
tumour cell;

b. a Targeting Moiety (TM) that binds to a Binding Site on a
neuroendocrine tumour cell, which Binding Site is capable of
undergoing endocytosis to be incorporated into an endosome
within the neuroendocrine tumour cell; and

C a translocation domain that translocates the protease from
within the endosome, across the endosomal membrane and

into the cytosol of said neuroendocrine tumour cell.

A polypeptide for use according to Claim 1, wherein the neuroendocrine
tumour cell is selected from the group consisting of cells derived from or
contributing to: pituitary tumours; non-carcinoid gastroenteropancreatic

neuroendocrine tumours; carcinoid tumours; and phaeochromocytomas.

A polypeptide for use according to Claim 1 or 2, wherein the
neuroendocrine tumour cell is selected from the group consisting of cells
derived from or contributing to somatotrophinomas, insulinomas,
gastrinomas, VIPomas, glucagonomas, prolactinomas,

corticotrophinomas, thyrotrophinomas, and phaeochromocytomas.

A polypeptide for use according to any preceding claim, wherein the
TM binds to a receptor selected from the group comprising: a growth
hormone-releasing hormone (GHRH) receptor; a somatostatin (SST)
receptor, a cortistatin (CST) receptor; a ghrelin receptor; a bombesin
receptor; a urotensin receptor; a melanin-concentrating hormone
receptor 1; a KiSS-1 receptor; a gonadotropin-releasing hormone
(GnRH) receptor; and/or a prolactin-releasing peptide receptor.
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5.

A polypeptide for use according to any preceding claim, wherein the
TM comprises a growth hormone releasing hormone (GHRH) peptide,
a somatostatin peptide, a cortistatin peptide, a ghrelin peptide, a
bombesin peptide, a urotensin peptide, melanin-concentrating hormone
peptide, a KISS-1 peptide, a gonadotropin-releasing hormone (GnRH)
peptide, or a prolactin-releasing peptide.

A polypeptide for use according to any preceding claim, wherein the
non-cytotoxic protease comprises a clostridial neurotoxin L-chain or an

IgA protease.

A polypeptide for use according to any preceding claim, wherein the
translocation domain comprises a clostridial neurotoxin translocation

domain.

A polypeptide comprising:

a a non-cytotoxic protease, which protease is capable of cleaving
a protein of the exocytic fusion apparatus in a neuroendocrine
tumour cell;

b. a Targeting Moiety (TM) that binds to a Binding Site on a
neuroendocrine tumour cell, which Binding Site is capable of
undergoing endocytosis to be incorporated into an endosome
within the neuroendocrine tumour cell; and

C a translocation domain that translocates the protease from
within the endosome, across the endosomal membrane and

into the cytosol of said neuroendocrine tumour cell.

A polypeptide according to Claim 8, wherein the neuroendocrine tumour
cell is selected from the group consisting of cells derived from or
contributing to: pituitary tumours, non-carcinoid gastroenteropancreatic
neuroendocrine tumours; carcinoid tumours; phaeochromocytomas,
insulinomas, gastrinomas, VIPomas, glucagonomas, prolactinomas,
somatotrophinomas, corticotrophinomas, thyrotrophinomas and
phaeochromocytomas.
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10.

11.

12.

13.

14.

15.

A polypeptide according to Claim 8 or Claim 9, wherein the TM binds to a
receptor selected from the group comprising: a growth hormone-releasing
hormone (GHRH) receptor; a somatostatin (SST) receptor, a cortistatin
(CST) receptor; a ghrelin receptor; a bombesin receptor (eg. BRS-1,
BRS-2, or BRS-3); a urotensin receptor (eg. a urotensin Il receptor); a
melanin-concentrating hormone receptor 1; a KiSS-1 receptor; a
gonadotropin-releasing hormone (GnRH) receptor; and/or a prolactin-
releasing peptide receptor.

A polypeptide according to any of Claims 8-10, wherein the TM
comprises a growth hormone releasing hormone (GHRH) peptide, a
somatostatin peptide, a cortistatin peptide, a ghrelin peptide, a
bombesin peptide, a urotensin peptide, melanin-concentrating hormone
peptide, a KISS-1 peptide, a gonadotropin-releasing hormone (GnRH)
peptide, or a prolactin-releasing peptide.

A polypeptide according to any of Claims 8-11, wherein the
translocation domain comprises a clostridial neurotoxin translocation
domain; and/ or wherein the non-cytotoxic protease comprises a

clostridial neurotoxin protease or an IgA protease.

A polypeptide according to any of Claims 8-12, wherein said
polypeptide comprises an amino acid sequence having at least 90-
92%, or at least 95-97%, or at least 98-99% sequence identity to any
one of SEQ ID NOs: 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21,
22,23, 24, 26, 27, 28, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 57, 58, 59. 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70,71,72,73,74, .75, 76,77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93 or 94.

A nucleic acid encoding a polypeptide according to any of Claims 8-13.

A nucleic acid encoding a polypeptide according to Claim 8, wherein said

nucleic acid comprises a nucleic acid sequence having at least 90-94%,
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16.

17.

18.

or at least 95-97%, or at least 98-99% sequence identity to any one of
SEQ ID NOs: 17 or 25.

A method of suppressing secretion from a neuroendocrine tumour cell in
a patient, comprising administering to the patient an effective amount of
a polypeptide according to any of Claims 8-13 or a nucleic acid

according to Claim 14 or Claim 15.

A method according to Claim 16, for suppressing secretion from a
neuroendocrine tumour cell selected from the group consisting of cells
derived from or contributing to: pituitary tumours, non-carcinoid
gastroenteropancreatic neuroendocrine tumours; carcinoid tumours;
insulinomas, gastrinomas, VIPomas, glucagonomas, prolactinomas,
somatotrophinomas, corticotrophinomas, thyrotrophinomas and

phaeochromocytomas.

A polypeptide for use according to any of Claims 1-7 or a method
according to Claim 17, for treating Cushing’s disease, acromegaly,
carcinoid syndrome, hypoglycaemic syndrome, necrolytic migratory
erythema, Zollinger-Ellison syndrome and Verner-Morrison syndrome,
hepatormng, ViFoma, nesidoblasiosis, hyperinsulinism,  gastrinoma,
hypersecretory  diarrhes,  irritable bowel syndrome,  upper
gastrointestinal  bleeding, posturandial portal venous hyperiension,
especiglly i cirhotic palients, complications of porigl hypertension,
small powel obstruction, diabetic neuropathy, and cancer cachexia;
accelerated growih of a solid primary or melastatic tumowr resulling
from tissue trauma caused surgically, non-surgicaily, or by fissue
uiceration; and epithelial fumours {lumours of epithelial lissues) such
as prostate wmour, breast tumour, colon wmour, ung tumour, and

melanoma.
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