WD 2011/ 039096PCT/ EP2010/ 064020 - 1 - DRUG FUSI ONS AND CONJUGATES W TH
EXTENDED HALF LI FE The present invention relates to drug fusions and

conj ugat esotzhatosb@ée i nproved serum half |ives. These f @eT@P3018/064020

conj ugat es conpri se i mmunogl obulin (ant i'blo'dy) singl e vari abl e domai ns and

i nsulinotropic and/or incretin and/or gut 5peptide nolecules. The invention
further rel ates topreesFUSIONSANG ¢ONSUGATERASTH EXTENDEDIHAEY LFes conpri sing
such drug fusions and conjugates. The invention also relates to
conpositions which conprise nore than one insulinotropic and/or incretin
and/or gut peptide nolecules present as part of a fusion or conjugate and

to uses and for mulBwingersnt ineension r¢loteB ACHGRAUNDCGRATRE UEMNVENT! oNe Many
drugs thal Possess aehbyidl 6ot ke Pk B8 HZELHL LR dNShAREHLLGANY/ OF
di agnosti ¢ purposes "have imted value bécads ey are rapidly=eli'm nat ed

from t he bodyamdteidypsingloivatigsledombas aek aRplittrofRrande liy@edt adids dupat have
therapeutically useful activities are rapidly cleared fromthe circul ation
via the kPdnagptidsmelesulgs.nidieynventips fiyjghey sldchigsisch doraypatiangt Imesitieny r der
to achieve a i Bﬁlt.g“i : f i req need
exists for i n@%ragl\?{élggst %Jélrgér%e I gﬁ gﬁfg @uglg%%nsdt{o? g%%\'tg%t hgﬁtgltlr?g\%sgﬁgrrlgtreg\ved
phar macoki nettb coppogeedsi velsich comprise mé@rehaunte indudinstrofic dndigsincteain ahdve a
short half life in. the bocil or system c. 20circulation is the incretin

hor nones  sucHBUABSRYdG 6! Sinzsseﬁéﬁna&eoff,ﬁiaﬁaoap%u@%m R USfodexanpl e
exendi n-4, angd RiihesnsIdrepept i des such as PYY. G ucagon-|i ke peptide
(&P)-1is an incretin hornone with potent glucose-dependent insulinotropic

and gl uca%onostati c actions, trophic effects on the 25pancreatic 0 cells,
and i nhi 00t orBAEKEGRQENDOGddtE BYVERIIONal secretion and notility, which
conbine to | ower plasma glucose and reduce gl ycem c excursions.

Furthermore. via bis ABLLLint hQLERIBARRC oA Sl nhRnd S AIuERRE B0 g 2o
thereby limting wel éal n, and may even cause wel ght 1 0Ss ucker
(2002) diagnostic purposes have limited value because they are rapidly eliminated from the
body when administered. For example, many polypeptides that have therapeutically
useful activities are rapidly cleared from the circulation via the kidney.
15  Accordingly, a large dose must be administered in order to achieve a desired

therapeutic effect or frequent dosing regimen. A need exists for improved

therapeutic and diagnostic agents that have improved pharmacokinetic properties.

One such class of drugs that have a short half life in the body or systemic
20  circulation is the incretin hormones such as Glucagon-like peptide 1, and also

exendin, for example exendin-4, and other gut peptides such as PYY.

Glucagon-like peptide (GLP)-1 is an incretin hormone with potent glucose-

dependent insulinotropic and glucagonostatic actions, trophic effects on the

25  pancreatic B cells, and inhibitory effects on gastrointestinal secretion and motility,
which combine to lower plasma glucose and reduce glycemic excursions.
Furthermore, via its ability to enhance satiety, GLP-1 reduces food intake, thereby
limiting weight gain, and may even cause weight loss (Drucker (2002)
Gastroenterology 122:531-544, Giorgiano et al. (2006) Diabetes Research and

30  Clinical Practice 74:S152-155), Holt (2002) Diabetes/Metabolism Research and



Gastroenterol ogy 122:531-544, Gorgiano et al. (2006) D abetes Research and
30C inical Practice 74:S152-155), Holt (2002) D abetes/ Metabolism Research
and WO 28020038086 PCT/ EP2010/ 064020 - 2 Revi ews 18: 430Pd4/EP20iaken20

t oget her, these actions give G.P-1 a unldhe profile, considered highly
desirable for an antidi abetic agent, partlcularly since the gl ucose

dependency of Jits t ects .shou njmze an i sk of
sever e hypog#VKEW?Q%Zh@ﬁ@@e?d&?ﬁgg%% %%%Hﬁﬂﬂ%%@&?ﬁﬁ% LﬁggﬁWﬁB%#ﬂ profile
i's such that QAgtérde highRr desirgblB@br dnh@kidRBtid £kt Yarefakl sinth e glibdste GLP-1
is nost effective when adm ni stered contlnuously, si ngl e subcut aneous

i njections halpeendsaey of issantingpasslyeenis. cficed-should nhinighpy ansusdefisenire t o
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10Pept i des 85: 9- 244) . Strategles for. harnessing G.P-1's therapeutic
potential, baska agpiinistcrrdronERumalyninsle spheuacaus infactienchavg shers lasingbol i c

stabi | ity and.cRpar gRpokis Hl;ﬁé&?@f HPREQADANL G gﬁ dahgne ilAYs hiei&lgie been

the focus of 1 ntense rese Ext ensi ve wor en done to at enpt to
inhibit the nepﬁpqmwgummﬁﬂmmﬂﬁﬂﬂﬂﬁ’BDRS@KmaMsumhma9ma&vmhamnmﬂhmdegmadation

is sl owed down ile still nalntal bi ol ogqi ctiv WD05/ 027978
di scl oses GLPAIFAT\ESPFTRIEs awae.%l tgqpaﬁ mg@ge@t% lﬂneﬁ'léﬂ?%ﬁfgv P7\WO
02/ 46227 1@ Scﬁ’é}}'%zﬁés $5e QM’) Sg%gleﬁ ft?r'lﬁﬂle@glﬂé &iLps]’ QQ}{HPJﬁeﬁh@got@ntPﬂBﬁQ&Pt i de
(for exanple, albumn) fused P-1 or anal ogues (the 2 di scl osure of

t hese anal ogmmlsldplrsta@dmemétfmommfbwnmbg its afetebotic stabditermhpl es of GLP-1
anal ogues that can int ese nve L 5/.0032
U003/ 060071 NS aResHs PhrERebl R B R, LSRR EPE preRRE AR OIS has

fused with aldbisaign. to attenpt to |ncrease the hal f-1ife of the hornone.

25Peptide YY is a short (36 amno acid) protein released by neuroendocrine
cells in response to feeding. PYY concentration in the circulation

| nor eases spost pr andl Al AF 1RLETRES ORI AR M he FASEdR bl @ 2cti on

t hr ough Y receptors, rlc creasing water and
el ectrol yte ahsdif{pGLPA mrsuﬂhewagzltm its egrhdatioads elbe/dd bywh hilastifloendocr i ne
cells in the ileum.and colon in reggonse 30 to a neal, and has been shown

to reduce appBtinpEinspiokrirhactvayoR)ONRL Y deehogeérﬁ}uié ds512t5ess hagag fer ham
(2003) New Egﬂ% 55 Hfi adf a@ﬂ‘lox{\/‘w'b%z%gégg gs)gl%%essﬂete@ﬁl%%?&t%ﬁbn F&&&Z )

Pepti des 28: Karra et al our na yS| ogy
587:19-25). cornprlsmg a polypeptlde (for example, albumin) fused to GLP-1 or analogues (the

20  disclosure of these analogues is incorporated herein by reference as examples of
GLP-1 analogues that can be used in the present invention). W005/003296,
WO003/060071, WO03/059934 disclose amino fusion protein wherein GLP-1 has

fused with albumin to attempt to increase the half-life of the hormone.

25 Peptide Y'Y is a short (36 amino acid) protein released by neuroendocrine
cells in response to feeding. PYY concentration in the circulation increases
postprandially and decreases on fasting. It exerts its action through NPY receptors,
inhibiting gastric motility and increasing water and electrolyte absorption in the
colon. It is secreted by the neuroendocrine cells in the ileum and colon in response

30  to ameal, and has been shown to reduce appetite Ballantyne (2006) Obesity Surgery
16:651-658, Batterham (2003) New England Journal of Medicine 349:941-8, Boey
et al. (2007) Peptides 28:390-395, and Karra ef al. (2009) Journal of Physiology
587:19-25).



WO 2011/ 039096PCT/ EP2010/ 064020 - 3 Exendin-4 is a hornone found in
the saliva of the Gla nonster it is an agonist of G.P-1 and al so has a
very pot ewD 20ng3bagnot ropi ¢ effects. I n caontrast to GLP- PCTaPeodiosdodo has a
much longer in vivo half-life 5It displé§§ bi ol ogi cal properties sinmlar to
human gl ucagon-1i ke peptide-1 (G.P-1) in its regulation of glucose

nmet abol i sm and i nsulin secretion. Exendi n-4 enhances gl ucose-dependent
insulin secretion by the pancreatic beta-cell, suppresses inappropriately

el evated gl ucagon et R hodMdnSFona ilastshliva MR Bilathonsletignzo et al .
(2005) Di abetes Care 28:5:1092-100, Edwards et al. (2001) American Journal

10 of Physi olaggyist EricbRrliandlatsgyhaa ad cveEioadiv inss ngtepiEaffsts) pcontabt ter man et

al. (2003) J El i nic j. ang Met abol i sm 88(7):3082-9,
and Ni el sen ggigﬁz@%%SﬁaﬁﬂfﬁﬁﬁPg?gg&ﬁ§§¥%§§§%%%7:77-88). I n nedi ci ne,
there rendi ndt displagbibibgital prepektitosiniilp tomatarcdireshlike psptide DELP4) Ng
incretins and/or insulinagtropic and/ or gut. peptide agents such as G.P-1
peptides, PYYDitgxegwation ob gluspsramctabelivntandyiasul fasperclinn Ryenditdehbices and/ or

incretin eff%ﬁco/s@fde ﬁéﬁﬁhﬁﬂiﬁfsfg&%ﬁofﬂsﬁth lf e&t?c%e‘?ﬁcé!ﬁgﬂasdrékgg%di cine e.g.

in the treatment and/ or prevention of netabolic conditi as di abetes
and obesity. i2@pharetdly clehatsd glucegmh seorepomand slowevgastine rrapeyihg.q Debropesi t i ons

conpri sing incretj insul i not rqpi_c t. peptide containing agent e.g.
AN s O TARE NI R E SR N R
action ingvi Vﬁm&z‘b%@%ﬁbﬁo@ﬁ%%&ﬁbﬂ[et&b&%%rﬁ o¥| €55 18Nk S1Rehapeut ¢ _
advant ages. S RY THE | NVENTI ON 25The present invention thus provides
(a) conposi t (@93 )whidety! gobiprice/dndocrivdngi etd Welnbalisi RY7E3083-8cand (e.g. a
singl e fusion. o[ _conj,u whi, ch rises,. inations of (i.e. two or

nor e) nnlecuﬁggkg%F&%t@@bﬁi% “#W%nggﬁga%ﬁ€ﬁ§$§$nsulinotropic agents and/ or
gut peptides, which are e.g. present as fusions (chem cal or genetic) or as
conjugates; or alternatively (b) a conposition which conprises two 30 or
nmore i ndi vi dual ndhéeadicase, firse empisticmnenioys derd forBnpevedkcarmppitioses one or

[ ti -] i FoloI B t ; T
Conpos t1'ans PSR O ARk R SoRIRE bRl Bt as PR AR e
pol ypepti des @ptdeshB¥ T, kxdndin, W0 A1 ddcOB8INAGRCT AR QLAY tHRHAORMA/or incretin

effect /or anorexic effect and which can be used in medicine e.g. in the treatment

and/or prevention of metabolic conditions such as diabetes and obesity.

20 There is thus a need to provide new therapeutic compositions comprising
incretins/insulinotropic/gut peptide containing agents (e.g. GLP-1, exendin -4,
PYY,) to provide more potent and longer duration of action in vivo while

maintaining their low toxicity and therapeutic advantages.
SUMMARY OF THE INVENTION

25 The present invention thus provides (a) compositions which comprise (or
consist of) a single molecule (e.g. a single fusion or conjugate) which comprises
combinations of (i.e. two or more) molecules selected from incretins and/or
insulinotropic agents and/or gut peptides, which are e.g. present as fusions (chemical
or genetic) or as conjugates; or alternatively (b) a composition which comprises two

30  or more individual molecules wherein each individual molecule comprises one or
more incretins and/or insulinotropic agents and/or gut peptides. These compositions

(a) and/or (b) can also comprise further proteins or polypeptides e.g. half life



- 4 extending proteins or polypeptides or peptides e.g. which can bind to
serum al bum n for exanple to human serum al bumn e.g. a dAb (a donmain

ant i body)we.2gi1/@9@bdb whi ch binds to serum al bum n such asThrowEn/os®ezum

al bumin (A budab TM. . 5In one enbodi mERt” t he present invention provides a
conposition which corrprl ses (or con5| sts of) a single fusion (chem cal or

genetic) or a e co ate cuI id fu ion _or conj.ugate
donpr | sesor HHATETES R AR O SRETIES Hoper e eureeh s A Af SrleBBRRE T 1 om
i nsul i not r opifer @mmé to Mt deFuniRlba st @Sy, il dﬁid{aupﬁﬁltbbﬂﬂse (@dﬁb a
Peptide YY (PYY) ptide, 3-36 PYY, exendin-4, a GP e. GP-1e.g

the GLP-1 (7-87phy tuteamm plbupiin kchaasduptag sem @lbulalrsﬁAa@m@bfTM§| on or
conjugate with (b) a donmain anti body (dAb) which binds specifically to
serum al bumn, (e.g. the DOM 7h-14 (Vk) domai n anti body (dAb), (the am no

acid sequence of DENnébBmbddingensihe\Wicskii 1Eir<g1ﬂﬂ‘oﬁ pidhides aoRpobitidwilich or e. g.
the DOM 7h-14 -10(Vk) domai n anti body (dAb (the am no aci.d sequence of
DOM 7h- 14- 10 “P81I§CS bﬁWSiSﬁSqf%mn@lel &pn (@E@l%%@ﬁ@@c Ol STRg|E CORMBAH- 11- 15

(the amino a | D NO
16) or e.qg. tqjﬂsejle q‘?ﬁ?%%fmg lli]gﬁtelac;)tnl§E yOIl(d&AEI'SStg\AE?ag Eas t R108C
mut at i on (t hemalntules wbichl asaequﬁewdeframﬂ 1D®Mn6heﬁ14aﬂﬂoﬂh@&ﬁnimols¢nﬂmmndmrﬁ gure
e g the DovEhpaRide: éggl%{?‘%m)deMﬁiﬁ?é@g( A R AT bse
nut ati on 1ot heg EPUITEDg %‘é QLPQO(U%‘?XS@ m@@{'t)mzhﬂe% atOpiRADB Gs h&n@ﬁ%ﬁloh Br Figure
1(t): SEQ ID NO 47)> In one enbodi ment tHe fusion or conjugdte is not the

2xGLP-1 (7- 37cpnmaewh7lﬁb)1a dompinfansibody (dBAYOhich binds dpetifiealinforservaei d
sequence i s shown | Fi : | D 1) l.n anot her

orbod ment ¢ POLT Aot 1EPON 3 1R R ity (@Ron e spifa B8 oF L pyy
(e.g. PYY 3- ?s@alue@lﬁgoﬂDmeﬁquﬂs (iveh mepigﬁ@ll(h) EQandNOrsg, @fe.graieDOAPS t hat
bind to serum al bum n e. human serum al bumi n cg?sp any one of the Al budabs

TM descri bed %eVeﬂﬁ(Vk)rﬂO@F?én arthody henb). (th@a@iumﬁ aaserss o POVHA-Khibo aci d

30 seque S 1 1 3

2011/ 039 é?%t@oﬂzg%g(}g@ Séé)lgelgcﬁlsb §| SCW g(ﬁheeraglnﬁo 3%1 their
use (e.g. forsequreylcebetDM UB€9g-1deis shoveth HflgmellrQP)‘. SEQCININEY)icdBS) thshen t hey
are adm ni st er ed al one or i }1/1 sui t abl e phar maceut i cal

exci pi ents orP@dhTk- M‘/elsO(Véménwﬁ@aﬁ?qddr{délbé pihdips HeR 186 mpetige (the
encodi ng any ofin§ B&dsBflleXSSBHOM AR 04ERRT D S iBare 1(r) SEQ ID NO

18) or e¢.g. the DOM 7h-11 -15(Vk) domain antibody (dAb) or e.g. the DOM 7h-11 -

20 15(Vk) domain antibody (dAb) which has the R108C mutation (the amino acid
sequence of DOM 7h-11-15 R108C is shown in Figure 1(t): SEQ ID NO 47). In one
embodiment the fusion or conjugate is not the 2xGLP-1 (7-37) A8G DOM7h-14
dAb fusion (DATO0114, with the amino acid sequence is shown in Figure 1 (a): SEQ
IDNO1).

25
In another embodiment the single fusion or conjugate comprises or consists
ofaPYY (e.g. PYY 3-36) and an exendin (e.g. exendin -4) and one or more dAbs
that bind to serum albumin ¢.g. human serum albumin e.g. any one of the Albudabs

™ described herein. In one embodiment the single fusion has the amino acid

30  sequence shown in Figure 1 (u): SEQ ID NO 48.

In another embodiment the present invention further provides compositions

which comprise or consist of any of the individual fusions or conjugated molecules



I n one enbodi nent of the above the incretin/insulinotropic/gut peptide

nol ecul es can be different incretin/insulinotropic/gut peptide nolecul es or
t hey can we 2he3d®esane. The dAb that binds serum al bunPoT(EP2&0/064020 Al budAb
TM can al so be any one of those described or referenced in for exanple WO
2006/ 059106 or WD 05/118642 or WD 2008096158 or PCT/ EP2009/ 053640 or USSN
61/ 163, 990. |p another,. enbodi nent e.present.invention further provides a
conpost ¢ 1 on, FaiRaR disia RSN gt MESEFLER for P RighSPcsdie R PoRiL
fusions or cabi tgabiBsiARFwNEEe] Breaietinisieeidvdlsheadr thihsilORd YithCRRisulaile
conprises or consists of (a) one or nore nol ecul es selected from

i nsul i not r opirhlaEmcBiCHl Axtipecnts orpdditivdses and/ or gut peptides, (e.g. a PYY
peptide, 3-36 PYY, exendin-4, a GLP e.g. a GP-1 e.g. the GP-1 (7-37) A8G
mutant), present as a fusion or conjugate with (b) a domain 20 anti body
(dAb) whi gh bi nds Efedavdntioalalsy pi®/idarudictd dvids ohcdding any bthDMivibdual4 ( VK)
domai n anti body (dAb), (the am no acid sequence of DOM 7h-14 is shown in
Figure 1(h): fagteny ¢sspdaghhegginie. g, the DOM 7h- 14 -10(Vk) domain anti body
(dAb), (the am no acid sequence of DOM 7h-14-10 is shown in Figure 1(0):
SEQ ID NO 15 , or the DOM 7h-11-15 (the am no acid sequence of DOM 7h-11-15
i s shown in 25 ok gmbedin(ch) of tBEGbdWD thOIntEtindinsudingtropibiguDivtidh ndbdeculd ( VK)
domai n anti bod / whi ch.has the RLO8C nmutation (the am no acjd sequence
of DOM 7h- 14-% bée%@?r@tilgcrg wr%ulinwtliﬂpbcg%pmt}fe napieryles QBN th¢g.. t he
DOM 7h- 11 - 156M¢) TROARD thafBinkld QW m(UAMin QL c EhIAITAIMNL "M dn aliobdly slRmai n
anti body (dAb) the which has the RL08C nutation (the am no acid sequence of

DOM 7h- 11- 15 dRtlo@e Gegnibid ostedawenden iFfayexampletVy 0) 20080010 NOVAT)3/118648ne

From those i i EDoUPaDq a8 Py PE A b o AP T 30838 qure 3 and &l so
the Donvh-11-15 (R108C) - PEG - 3-36 PYY WO 2011/ 039096PCT/ EP2010/ 064020 -

6 (Lysine at position 10) nolecule (with the structure shown in figure 3
except that the AlBgaathecanpsiant theprept Doerton furthsr PRYGSEC) canpedi®. Such

a conposiii on, &hﬁﬂi&g (& %onSRB o ik '&&Mg&ﬁ 1RG5 driésh@Bzteind
conj ugat eS 5as descri bed above can be a CoRDI ne prepara i‘on For

si mul t aneous, wisegarateindividatfisivn alconjagatt BoimpasaRY cosigs of @) biiccatmore
prevent a netabolic disease such as hy,perglycerri-a , A mpaired glucose
tol erance, bebelcgdsy selpstgddramdpsul gogpric 88d/pF BrerERdnralles, e/ of 88t t ype 2

diabetes or geshiall el ARl ER) 8 AY calRkihc, 3AAL 0L ol puiet g dhecase.

pol ycystic o I an rone, hyperlipidema or obesity or diseaSes 10
char act er i sedshR-1qVe7ea8iGhwguany/ mesambael 4 fusemenr gynjegpe mdiht (Inea ddthanf usi ons

o o£Om, VG150l 18 NGRS o0, can R SR) &Y SYDSRAN, (P, SYOSERY g oen Lt
each (Vk) domain antibody (dAb), (the amino acid sequence of DOM 7h-14 is shown in
Figure 1(h): SEQ ID NO 8) or ¢.g. the DOM 7h-14 -10(Vk) domain antibody (dAb),
(the amino acid sequence of DOM 7h-14-10 is shown in Figure 1(0): SEQ ID NO 15
, or the DOM 7h-11-15 (the amino acid sequence of DOM 7h-11-15 is shown in
25  Figure 1(P): SEQ ID NO 16) or e.g. the DOM 7h-14 -10(Vk) domain antibody
(dADb) which has the R108C mutation (the amino acid sequence of DOM 7h-14-10
R108 C is shown in Figure 1(r) SEQ ID NO 18) or ¢.g.. the DOM 7h-11 -15(Vk)
domain antibody (dAb) or e.g. DOM 7h-11 -15(Vk) domain antibody (dAb) the
which has the R108C mutation (the amino acid sequence of DOM 7h-11-15 R108 C
30  is shown in Figure 1(t) ): SEQ ID NO 47). In one embodiment this composition can
comprise one or more molecules selected from those in: Figures 1a-1g and Figures

Im-1V and also figure 3 and also the Dom7h-11-15 (R108C) — PEG - 3-36 PYY



when adm ni stered singly) when adm ni stered together or sequentially e.g.
as 15conbi ned conbi ned preparation for sinultaneous, separate or sequenti al
use in thwoapuy/o3esg to treat or prevent nmet abol i ¢ di seaIEPIUON6H30
hypergl ycemi a , inpaired glucose tol erance, beta cell deficiency, diabetes
(for exanple type 1 or type 2 diabetes or gestational diabetes)

non- al coholic,steatotic. |i di sease,. | ycystic, ovari an syndro

hyper | i pi demithoupe Buesitioy W7 mel SABLSImde Fiefur P By VST ExG 48 %and/ or
nodi fy ener gyAB¥@&RdbhpP6Rnt is the DoRYREINIYs @angah adhudasul t from the presence
of nore than one incretin or insulinotropic or gut peptide on one nol ecule

and also fromthe interacti on between the A budAb and the incretin or

| sl £ Ot DI, ANoBRBA LRndR: ) BINAS Phd BEmGRTRISLLL R AGE0 di g

to the invention Irncretin an I'nsul’i®>not ropi ¢ nol ecul'es a

pepti des can delci@ibeexboine! @n e laeoindihcl podParaioR Yor fepttinteus.sgparde 36 Or

13-36; exendin-4, a G P e.g. a AP-1e.g. the A P-1 (7-37) A8G nutant, or
they can be rgausntial ussimthsipyse-grtodispt eyt a gictabelic disspsepeh #fes whi ch
e.g. can retagjn.d L] ndd i i ITRVABATE : xendi n can
be any of thg%@e%%%%?%%Q@hﬁﬁgééﬁgg%%p%%g?%ék&¥%¥CE§P§%§§5R§§§FgS§eS or
derivatives afkamhkeseppépt tygel dartder pbhamnahdiebetesg han+aldohelietteatotand/ or
insulinotropic activity. WD.2011/ 039096PCT/ EP2010/ 064020 - 7 The

i nsul i not r opi t"eaALFASE: oS HV%WBFW‘E%IP’ byt }pa@e% PEEPASHY of -srl.saase%aw,

exendi n, 1@'—P‘cla_ara@feﬁled’w&e%a%iﬁg%d/@ﬁn@dﬁ?%ﬁ&@y CQ¥engfmicugate) with a dAb can
be linked to either the NNterminal or Ctermnal of the dAb or at points

wi thin the dAb 5sequence. In one enbodi nent one or nore incretin and/or
insulinotropLﬁKﬂﬂd/or

sions orgc%%jugates of the invention can display synergy (by synergy we mean

that their effect when administered is more than the simple additive effect of each
when administered singly) when administered together or sequentially e.g. as

15  combined combined preparation for simultaneous, separate or sequential use in
therapy, e.g to treat or prevent a metabolic disease such as hyperglycemia , impaired
glucose tolerance, beta cell deficiency, diabetes (for example type 1 or type 2
diabetes or gestational diabetes) non-alcoholic steatotic live disease, polycystic
ovarian syndrome, hyperlipidemia or obesity or diseases characterised by overeating

20  and/or modify energy expenditure.

Synergy can also result from the presence of more than one incretin or
insulinotropic or gut peptide on one molecule and also from the interaction between
the AlbudAb and the incretin or insulinotropic or gut peptide.

25

In any one of the compositions according to the invention the incretin and/or

insulinotropic molecules and/or gut peptides can be for example selected from:
aPYY peptide e.g. 3-36 or 13-36; exendin-4, a GLP e.g. a GLP-1 ¢.g. the GLP-1
(7-37) A8G mutant, or they can be mutants, analogues or derivatives of these

30  peptides which e.g. can retain incretin/insulinotropic activity. The GLP, PYY,
exendin can be any of those described in WO 2006/059106. The mutants, analogues
or derivatives of these peptides can be those which retain incretin and/or

insulinotropic activity.



pepti de nol ecul es are present as a fusion (or conjugate) with the N
termnal of the dAb and one or nore incretin and/or insulinotropic and/or
gut peptiwe amolmseuskes are al so present as a fusion (or eomjEPgabA4028th t he

Ctermnal of the dAb. 10An amino acid or chemcal |inker may al so
optionally be present joining the insulinotropic and/or incretin and/or gut
peptide nol ecules, e.g. exendin-4 and/or GP-1, e.g. with the dAb. The

| i nker can be for exanple a helical linker e.g. the helical |inker of

sequence shown in Fican§iBindtréik andERAncFtiNAnd/br g@trpeifiidérﬁlbleléﬁle@(egé.m, l'i nker
e.g. wth an am no acid sequence shown in Figure (1): SEQ ID NO 12. 15

Al ternati vel yxerdn) GhRer cleawhpepissqt aga PEEM ﬁR@rju@t@.Wiﬁh}é Abcan ppker shown
In Fgure 3. j1ed o eithfbahlgqxl-?&ﬁﬁ 0 eMReg, cgftctﬁ? %ég'gr %t%o}iﬁg%itﬁlﬁ{thg(a ugat es)

of the invention can nprise turther no u rther peptides or

pol ypept i des.sequence. ThonoB@bedibrdt sfdr rhédre indsténindist ipsubbaiesic and/onpasi ti on
whi ch conprises or consjists of the followi ng two indivjdual nolecul es:
25(a) a genetNeBtidg@ploguighppressnt asadigion (o coprasics withtheN terpynalpf gy ydab

( DAT 0115, ' t ' i ' i : Q D NO
2): and (b) ”;}“S‘Q%{t&. Ohe %&?%@?@ﬁmﬂéﬁ%ﬁgﬁﬂ‘g@%ﬁ&%ﬁ%@ ilgti(%%ﬁl(gg‘é?esﬁgud%
conj ugat ed t als [Eedeat a nfulsioy (antahatgact) PYY3h36 teinainal dfytlsd dveb.(i nt r oduced at

position 10 of PYY) and a 4 repeat PEG linker. The line represents the
| i nker which is covalently attached to the free C term nal cysteine of the

Donvh- 14-130 (Rl 08G) 54l B3udboahdmidae |ih¥S i Ao onally be present joining the _
2011/ 039096PCT/ EP2010/ 064020 - 8 position 10 of the I3,YY sequence. The am no

aci d sequencensmidogopigend/peinofetintaind/opeptpegedeowojaggias.e.¢ sxaslif-dlandes (and is

G i ki - Spsa G Yor & VI (et Je GRYgien e sl shelicallinker e.g. the
5gsgsgscAdt t sheligdl LinRE ¥ skQicagd bidvinlintHiget KR): IEQ ID NO 11, or it may be a gly-

ser linker e.g. with an amino acid sequence shown in Figure 1 (1): SEQ ID NO 12.
15
Alternatively the linker can be e.g. a PEG linker e.g. the PEG linker shown
in Figure 3.

In certain embodiments, the fusions (or conjugates) of the invention can

20  comprise further molecules e.g. further peptides or polypeptides.

In one embodiment the invention provides a composition which comprises or

consists of the following two individual molecules:

25 (a) a genetic fusion which is: exendin-4, (G4S5)3 linker, 7h-14 AlbudAb
(DAT 0115, which has the amino acid sequence present in Figure 1b:

SEQID NO 2); and

(b) a peptide conjugate which is:

30 a Dom7h-14-10 (R108C) AlbudAb conjugated to a C-terminally amidated
PYY3-36 via a lysine (introduced at position 10 of PYY) and a 4 repeat PEG
linker. The line represents the linker which is covalently attached to the free
C terminal cysteine of the Dom7h-14-10 (R108C) AlbudAb and the lysine at



EAP CGKDAS PEE LNRYYASL. R HYLNLVTRQRY-NH2 10 (SEQ I D NO 37) Were the C
termnal cysteine of Donh-14-10(R108C) is covalently attached to the
| ysi ne i rwole1iRsx9peptide via a linker. 15The chemi cal [pCmkpeotoasiothe

foll owi ng structure: The above two nol"ecul es (a) a genetic fusion which
is: exendin-4, (&45)3 linker, 7h-14 Al budAb (DAT 0115, which has the am no

aci d sequence present. i n,Fi.gur b) and t he. peptjde conjugate which is:
S bonThoiar 10 (RroReyon B 1S H R gRne T #vB 38k Siu et hYERHE R A )
repeat PEG |inker thRfpepiiddienfiicateShaymliows (a@LiE alsd she@n ibEighfenent as a
conbi ned preparation for sinultaneous, separate or sequential suitable for
uses in therapy as described herein. Alternatively in the above
conposition the peptide conjugate (b) (which is the structure shown in
figure 3) can bdyrsphacedRdpyrthesfolboirnpirplasiiversdtevyBonih- 11- 15
(R108C) - 5PEG -:3ugeuipitesthpdiatacanyiposisictnek0) (with the WO

2011/ 039096PCT/ EP2010/ 064020 - 9 structure shown in figure 3 except that
the Al budAb conponent is the Donvh-11-15-(R108C). In yet a further
alternative in the above conposition-the peptide conjugate (b) 5(which is
t he structure shown in fi gur@FSRFGHDIRFEEMRCeERRNTIaTTRITRWNRGE nol ecul e:
t he PYY-Dom 7h-14-10 fusion wth the am no acid sequence shown in Figure 1
(v): SEQ I D NO 49.

10 (SEQIDNO 37)

Where the C terminal cysteine of Dom7h-14-10(R108C) is covalently attached to
the lysine in the PYY peptide via a linker.

15  The chemical linker has the following structure:

20

The above two molecules (a) a genetic fusion which is: exendin-4, (G4S)3 linker,
7h-14 AlbudAb (DAT 0115, which has the amino acid sequence present in Figure
Ib)and (b) the peptide conjugate which is:
25
a Dom7h-14-10 (R108C) AlbudAb conjugated to PYY3-36 via a lysine and
4 repeat PEG linker (of structure shown in figure 3) can be present as a
combined preparation for simultancous, separate or sequential suitable for
uses in therapy as described herein.
30
Alternatively in the above composition the peptide conjugate (b) (which is
the structure shown in figure 3) can be replaced by the following molecule: the

Dom7h-11-15 (R108C) — PEG - 3-36 PYY (Lysine at position 10) (with the



In a further enbodi nent the invention provides a conposition which
10conprises or consists of a PYY (e.g. PYY 3-36) and an exendin (e.g.
exendi n -wP 2anch3eve or nore Al budAb, e. 9. 2Ny of the Al padAirsoidesmee bed
herein. In one enbodi nent the single fusi‘on has the am no acid sequence
shown in Figure 1 (u): SEQ ID NO 48. 15Dom 7h-14 is a human i mrunogl obulin

i ngl i abl e doni Ab { VK)._ that  bi | uni i
im0 ac 0 oyueHReTodrah kAT HekpURE ay A AR FBRB G PR ons

of Don¥h-14 dfhogee underlined in the am no acid sequence shown in Figure
1(h): SEQ I D NO 8. 20Dom 7h-14-10 is a human i nmunogl obulin single variable
domain or dAb (Vk) that binds to serumalbumn and its am no acid sequence

is shown in Figur : T i h-.14- dAb
are underlined i neIP %P%@%gﬁai}gg@%hﬁ%o%ﬁf clgilti)ogls[g%{j@%%?mﬁ%ﬁé%b NO
15. 25Doms57h-(#hichSs i serubtub@dholiiii figgteod)Wwai Be s¢plgdee byalid Ablbeitomai n or dAb

(Vk) that binds to serumalbum n and its am no acid sequence i s shown in
Figure | (p): meesuley theP Y& -Deme/hebR10 Siasiththepspinn aqid sqaicgapshoma in

underlined i rpdélﬂg la((nlg%cggj gipgeluence shown in Figure | (p): SEQ ID NO 16.
! CSEA

30Dom 7h-14-10"wth a C nutation is a human i mmunogl obulin single

vari abl e domain or dAb (Vk) that binds to serumalbumn and its amno acid
sequence is shown in Figure | (R : SEQ | D NO 18.. Dom 7h-11-15 with a
RLO8C nutation is '8 arfgﬁ@mwmﬁh%@t Mvmt@ma%d%qongél_tlaar?d}l?h or dAb (Vk)
that bindg t Qoafie & BHILE 0RRBYIVE fe.g'ﬂ.‘m3@%b Sh S ROURNER (c. Showm up Figure
1(t). 5The R108 C nutation refers to a nutation in which the Cterm nal

argi ni ne in tand onaprumatedlniddbeng canyofitlephbud dbpdesaribgbhatinelnamd i n one
aspect of the ibnvent itgﬁ? angi gf .t he AtlébudAbs c(iiescri bedh her eialp caﬂ (?;?-Ve this
mutation. As GERYTASHLGINEIP YRS it UPNOEE L URACE N PYL I RUF AL

conpri ses as smgnj@.]@mg,ety a dAb that binds serum al bumin and further

noi eties which are insulinotropic and/or incretin and/or gut peptide
nol ecul es. The dAb that binds serum al bum n and the insulinotropic and/or

an incretjizn and/ or [ | A di sanet arts
(noi eti es1 )5 of a sil%g zhglgﬁ% ?%ﬁ%ﬁg 1@%1%%@8?‘?3%8@%%%3%%&5%@ Ozﬁé%i(ﬁé‘ etin/
i nsul i not r opithdtdiiidspe pérutheal birhidtdndsts @atindacid sequence is shown in Figure 1(h):

SEQ ID NO 8. The CDR regions of Dom7h-14 dAb are underlined in the amino acid

sequence shown in Figure 1(h): SEQ ID NO &.

20 Dom 7h-14-10 is a human immunoglobulin single variable domain or dAb
(Vk) that binds to serum albumin and its amino acid sequence is shown in Figure
1(h): SEQ ID NO 8. The CDR regions of Dom7h-14-10 dAb are underlined in the
amino acid sequence shown in Figure 1(0): SEQ ID NO 15.

25 Dom 7h-11-15 is a human immunoglobulin single variable domain or dAb
(Vk) that binds to serum albumin and its amino acid sequence is shown in Figure
I(p): SEQ ID NO 16. The CDR regions of Dom7h-11-15 dAb are underlined in the
amino acid sequence shown in Figure 1(p): SEQ ID NO 16.

30 Dom 7h-14-10 with a R108C mutation is a human immunoglobulin single
variable domain or dAb (Vk) that binds to serum albumin and its amino acid

sequence is shown in Figure 1(R): SEQ ID NO 18.



15directly bonded to each other through a peptide bond or |inked through a
suitable am no acid, or peptide or polypeptide |linker. Additional noieties
e.g. peptwdesiianBIpel ypepti des (e.g. thirg fourth) and/ ecTiErPakiens®equences,
can be present as appropriate. The dAb cC %'be in an N-termnal |ocation,
C-terminal location or it can be internal, relative to the incretin /

i nsul i notropi c/ gut peptide lec In certai.n 20 .enbodi pents the fusion
brotel n cont ai ne- AR Gr HoreviRaf ERE mlafSt bRt eG R IR BB R RS et ec.
As used her eivariable @BhdEAsr&IAY @FI8tBat bihdd t6 MM BRI 268 MRaShdELi@ dAb t hat
bi nds serum al bumin to which an insulinotropic /incretin/gut peptide

mol ecul e i s 25awnas srbpyner Figyie Edval ent |y bonded. The insulinotropic /
incretin/gut peptide nolecule can be covalently bonded to the dAb directly
or indirectly through a suitable linker noiety. The insulinotropic /

incretin/gut peptiTie RISEC ulutatvanelss tbandedtidint wigichlMe @teramal sigidiadine
position, such as the am no-term nus, the carboxyl-term nus or. through

sui tabl e ami riBe BEPEtatsd Fequehss vdeplaced.by & aistesneandin oBo aseiPTdhe Inyeptipg” or
thiol group el i . al ri N engi neer ed.
AIternativeI3%y?%gk?%gg?éﬁ%ééﬁgP%ﬁ%y%ﬁg%%?%ﬁﬁg%{h%%ﬁ%{de nol ecul e can be
noncoval ently bonded to the dAb directly (e.g., electrostatic interaction,

hydr ophobi c interactio or indirect e.g.., through noncoval ent binding
of conpl ementary ‘i ?ﬁ&%ﬁ r ?“r‘?é’ins T?IJ@%/S&S a Fg?l%‘i PIRICR Hah GROHPHSCS 43RG ei n one

partner i19 Co¥GLENM AL BANERAs §QuindnkiAAhA PRier MmoidHet Qhidh 470! ecul e and the
conpl enentary binding partner is covalently bonded to the dAb). The dAb can

be in an Nt ensilinatropioead/pomereGntapdior gall poptidamiotasulss. The dAh thze binds er nal
relative to the iq@retig({tSLnSHI&notr%f'&h%yt Qgggkﬂq, Ie%u es. In
certai n enbodTHERESUPHE OHFHEE VBP0t ¢ ﬁ?%ﬁtﬁ Ghe' B PDIE than one
(e.g. one to mAbetlelih bR KldiRPete parts (mol&tfes) BVLHhFlERoMR@uPr OVi des
conposi tions conprising nucleic acids encoding the fusions described herein
for exanpl e dwhmerddnehaiudiheiddbaaddecreiioiwmsilmotroricyt pergide moietics spg e
provi ded ;are ] - LG . I tic or
eukaryotﬂg (gﬁ%ﬁﬁgggkkﬁﬁgF?ﬁﬁﬁﬂﬁgﬁﬁﬁé%g?h@ﬂ%ﬁ%ﬁdéghﬂgﬁﬁgﬂwggﬁgﬁﬁﬂﬁ host
cel | s that caongnbsadldgsptidaed @ilgpeptideBnkeFhadditivedhinaietick erd pestides ovi des a
nmet hod for producing a fusion_ of the .

polypeptides (e.g. third, fourth) and/or linker sequences, can be present as

appropriate. The dAb can be in an N-terminal location, C-terminal location or it can

be internal, relative to the incretin / insulinotropic/gut peptide molecules. In certain

20  embodiments the fusion protein contains one or more than one (e.g. one to about 20)

dAb moieties.

As used herein, “conjugate” refers to a composition comprising a dAb that

binds serum albumin to which an insulinotropic /incretin/gut peptide molecule is

25  covalently or non-covalently bonded. The insulinotropic / incretin/gut peptide
molecule can be covalently bonded to the dAb directly or indirectly through a
suitable linker moiety. The insulinotropic / incretin/gut peptide molecule can be
bonded to the dAb at any suitable position, such as the amino-terminus, the
carboxyl-terminus or through suitable amino acid side chains (e.g., the € amino

30 group of lysine, or thiol group of cysteine) either naturally occurring or engineered.
Alternatively, the insulinotropic / incretin/gut peptide molecule can be
noncovalently bonded to the dAb directly (e.g., electrostatic interaction,

hydrophobic interaction) or indirectly (e.g., through noncovalent binding of



15 present invention which nethod conprises nmaintaining a host cell such as
t hose descri bed above that conprises a reconbi nant nucleic acid and/or
const r uctwohati/smedes a fusi on of the i? ention under ecmdiPeéloms403wi t abl e
for expression of said reconbinant nucleic¢ acid, whereby a fusion is

pr oduced. The invention al so provides pharnmaceutical conpositions

conprising the 20conpositions of t i nvention. ... The i nvention further
ooVl des 3. cOTPBUTEITY G PHeP IRk Eom 4 B rgeidin: WAaTeE: S PGt B or use
in the treat ihlciy Sordled ®o ﬁi@ﬁlﬁwo?a& /dh&8@s MoRcuendithd @mStabntas
hyper gl ycem a, inpaired glucose tolerance, beta cell deficiency, diabetes

(for exanpl e higgieg pagier iyqeealendy heyededdo die dfdnt Blad darababendgferminal

non- al conol i Gosh&R! Okl i\ kBbn gl REASE: iPShNGKBLLE(NRRIAR Sy ndr ome,
hyper | i pi dem a or obesSity or dricases” charac erlsed(by overeating e.g. it
can be usad tigsiupRoEsSubpRPeide vl canil depta@reitedirespemdicbhiigate pesicineat i ti s
and also to prevent tunmour growh e.g. pancreatic tumpur growh (e.qg.
pancreatic adORBEWEER5MEre B8 ona(Ls s rbak 0 bémh RSP ng to said

i ndi vidual a therapeutically effective anbunt of a conposition of the

i nvention. The 30 invention al so provides conpositions conprising any of the
PYY Al budAb descr iBednhmtien alspwwhatitesrcounpesitisnnginypraing mictaeriddidsadricodingf or
use to treat and/or reye ancreatitis and .al so.t.o prevent tunour growh
e.g. pancr eattﬁ%*jltsm%&rgwﬁsﬁﬁgwefg@?wa%%%P%Pﬁl%n%a%%ea idy vy in The

i nventiongal 9opEovi des a nmethod for treating an individual having a

di sease or disorder, such as those described herein e.g. a netabolic

di sease or 5condition such as hyperglycem a , inpaired glucose tol erance,
beta cel | defi ci entlyo privadsdtasshqst eellsexammonembypenid heyt ceNsreg. Profiagymices or
gestati onal dé&?&%ﬁé{;& asnl%gl%'n?a‘i’l%' lllo%tsscteﬁ?%u%ﬁllag B, kb oSt %%Fceug%éécys“ ¢
ovari an syndrone; hyperlipidema, ‘or obesity of di'seasesS characterised by

overeating e.@mprise € heclaisaeids.0 suppress appetite appetite or nodify
energy expenditure, pancreatitis and also to prevent 10 tunour growh e.g.
pancreatic tumour growth; and which conprises admnistering tq said

i ndi vi dual a ther fw@élpwu@wrf@ml@cfé a%hwf f%ﬁ)f%@uewﬁﬁd%lﬁlpwgthaf t he

. i ‘ : . ‘ ‘ a” . b
I'nventl ons 0 rpéesenglb&{tloﬁ%lﬁa?hfeﬁlo@céﬁliﬁ@ecs rﬁémﬁlﬁﬁ%% Pﬁsgg?ﬁ"gﬁ&lrhs(E%e e

treated or vented according to the inventio ut are not
limted to, ideswlilied abes thatamwoerisens tdcombibdefuctdieany andiypamisitsatithatem a,

hyper gl ycem a, dyslipi.denja, .hyperlipidem a,. hyperket.onem a,. .
yper ol ticagorand iy Bup Shdk dREoR b SouR R ar e d0d P hen 858y osi s,
renal failurgecdh@hARALONIc(Ridd wheRBY ATRIbE sHRedRRAL hy, parasynpat hetic
neur opat hy, and pol yneuropathy), retinopathy, cataracts, netabolic

di sorders (e.g., insulin and/or glucose netabolic disorders), endocrine
di sorders, The invention also provides pharmaceutical compositions comprising the

20  compositions of the invention.

The invention further provides a composition of the invention for use in
medicine, e.g. for use in the treatment of e.g. a metabolic disease or condition such
as hyperglycemia , impaired glucose tolerance, beta cell deficiency, diabetes (for
example type 1 or type 2 diabetes or gestational diabetes) non-alcoholic steatotic

25  liver disease, polycystic ovarian syndrome, hyperlipidemia or obesity or diseases
characterised by overeating e.g. it can be used to suppress appetite or modify energy
expenditure, pancreatitis and also to prevent tumour growth e.g. pancreatic tumour
growth (e.g. pancreatic adenocarcinoma) and which comprises administering to said
individual a therapeutically effective amount of a composition of the invention.The

30  invention also provides compositions comprising any of the PYY AlbudAb

described herein (whether used singly or in combination) for use to treat and/or



200besity, weight loss, liver disorders (e.g., liver disease, steatosis of
the liver, cirrhosis of the liver, and disorders associated with |iver

t ranspl anw,20and9®endi t i ons associ at ed m@%h t hese di sea®es/Rpeoldiosmeaers. | n
addition, conditions associated with diabefes that can be prevented or
25treated wth the conpounds of the present invention include, but are not

limted to, hyperglycem. ohesi t di ahetic reti.nopath oneur opat hy,
ol yneur opat MYE-aar hEGEHTS ADgaGo 1 prdpd Wil ¢S LS R e PO R ar .
gangrene (e. Growf (clghBarfce@itic aBshddantddna)i Npot ence, infection, cataract,
poor Kkidney function, malfunctioning of the autonom c nervous system

i npaired white bl ood cell function, Carpal tunnel 30syndrone, Dupuytren's
contracture, and dilEgBYSIEOR else@Eeaeesiasmethod for treatimgan idsndysbhawnga provi des

met hods for tregld Hoohq@r @‘éﬁ.’a& kg g%:s%ﬁ@?c?ﬁer@i‘?l}gé ia%ﬁffi%o‘i‘fctd'ﬂseﬁieeo‘@t ed bl ood
gl ucose conprising adm ni s ering at Tl'east one e of a conposition e.g. a
phar maceuti calondivibpesit dsdiypedelicomipyiagaittd phieerttoerunta atapellidefiticoty,
subject. 5 . Wien patient or subject are descrjbed.in the application
thi's can meartiherRats ees%mﬂlaﬁmﬁjﬁarntyb%_? EARetcH PT St loRt. dlﬁ\*_ﬁ’ées?h\?@ﬁt i on
further rel atgsnhbRc MRIBAIEVGTdidaau Fg@g?ﬁic'o@ﬁfféﬂ SmldfonitO E%é%ﬁﬁﬁéﬁna}?t n g

patient, as well as nethods of inc i ng glucose uptake by a cell, and
met hods of r expabisit ongscaseswhanactes s tyi avcraatiof eg. tehh be usidrig sepreessonj ugat es
or fusions of the inv?ntion..ﬁlso g%ovidgg are net hods @fls%inulating

i nsulin synt HBBFEC AARFIHSEROLTY StRah RS IAEF PBOE i ARTalsY 19 PIo¥tt i ssue

sensi tivifpy toM8hdsoWssb] FhndRbAK B gfollthl Adu0wBitH 6OBBristRadithisteti@Mong

di gestive process, reducing appetite, nodifying 15energy expenditure, or

bl ocki ng t he sgslcngividyal atherpipaetaagdn cffactiyepaauahef a eanpsitinmy thaimventioner i ng
to said patient a conposition of the invention e.g. conprising

adm ni stering at | east one dose of a conposition e.g. a pharnaceuti cal

conposi tion, of thethpf@s@bslid div@Bésd @tondddhewhiRIRASbé treqsd 6: frevented
pharmaceutical conpositions, of the invention nmay be adm nj stered al one or
i n combi nat i GECAE ttheanversioadiglede, St #pnet [iradcdtoginsplin (asispnEe dasulin

ther apeuticc. REALERAS {Foou AL AR IHOLER ISR TPk RS sS of CLP-1
coval ently |iﬁ§e§ ?% ﬁgpgéu e of’ Phuman éér&hﬁ%b@ﬂni aﬂﬁﬁorlhnlecules
(e.g., insul ihyparkdioaemat, hgpergiuoigenomialliypetterdiong cavohayadicesdiscapgpt i des, or
smal | 25nol ecul es Ehat reg?l te insuliﬂ ?ensitivity, meight, heart di sease,
hypert ensi On’atherosc erosis, renal failure, neuropathy (e.g., autonomic neuropathy,

parasympathetic neuropathy, and polyneuropathy), retinopathy, cataracts, metabolic

disorders (e.g., insulin and/or glucose metabolic disorders), endocrine disorders,

20  obesity, weight loss, liver disorders (e.g., liver disease, steatosis of the liver,

cirrhosis of the liver, and disorders associated with liver transplant), and conditions

associated with these diseases or disorders.

In addition, conditions associated with diabetes that can be prevented or
25  treated with the compounds of the present invention include, but are not limited to,
hyperglycemia, obesity, diabetic retinopathy, mononeuropathy, polyneuropathy,
atherosclerosis, ulcers, heart disease, stroke, anemia, gangrene (e.g., of the feet and
hands), impotence, infection, cataract, poor kidney function, malfunctioning of the
autonomic nervous system, impaired white blood cell function, Carpal tunnel

30  syndrome, Dupuytren's contracture, and diabetic ketoacidosis.



neur opat hy, cell metabolism and/or glucose, insulin, or other hornone

|l evels, in a patient). In specific enbodi nents, the conjugates or fusions
of the i nwenbilomd@se adnmi ni stered in con?%nation Wi t h | RETIEPRO1)O6402M
insulin derivative, analog, fusion protein, or secretagogue). 30 The
i nvention al so provides conpositions of the invention for use in the
treatnment of a disgase or. disorder., suc S. a of those nment.i oned above
o A metabori ¢ digaRuario aBA TS dy R e far s gt BrS e T W aber s
(type 1 or 2 REocafsd with eRehtcdbRIBEIARbsOEorRRAMd ddndinistrme As REstnadasd & | zed
by gut hypernmotility, and also to prevent tunour growh e.g. pancreatic

t unour growt H Qeangsitiga g e ahpunasderoterrepassiva)of teTpresdng iwrRtignto pasient

provi des for(%%ﬁbg& a conposition of the invention in the nmanufacture of a
medi cament for treatment of a di sease or di sorder, such as any of those
menti onedsabove e.g. a netabolic disorder such as hyperglycem a, diabetes
(type 1 or 2 or gestational diabetes) or_obesity, pancreatitis, or diseases
characterized by gWhehp3inhes subjectarg dgscaibed inethg appliastipe HHs A A  gr owt h
(e.g. pancre%ﬁ&&m&ﬁ%ﬂﬁﬂﬂﬁﬁh@hﬂ&ﬂ% subject The invention also relates to use
of any of the conpositions descri eJ)%eTein for use in therapy, diagnosis
or prophylaxis. 15The conpositions of the invention, e.g. the dAb conponent

of the conposition, can be further formatted to have a | arger hydrodynam c
size o further exiRSHAvGHIEN EATHCT Py tq%?the%%%ﬁ@ﬁaw PR VBISh, PEG

group, sqpuM;alblifeM, astwaNS REhb oftihGBSRY £LEbsk RPRRE %a%ll?énd'r%@cﬁédst he

transferrin-binding portion thereof, an antibody Fc region, or
conj ugat i on tod regulaingiihoudiy sdovayity. ofForellexsimgpthe conjugatdpor RGionhaf thbi nds serum

al bumin can he formatted as. .a, lar nti gen: bi ndi ng fragnent .of an

anti body (e, g e 5igty R ol RIS Mapf AR ekl

I'n other enboghiiisSaddpostNBuidly&nived Ais@RSEisitPaE thivaRMaMRUh ubfaks, di scl osure,
instead of the use of a " " in a fusion of the invention, it is

cont enpl at ed stiradatingeloonse kpthke dlosdeg digewyepsorcss ecdicagmppeiite.HaediBompr i ses

Don7h- 14, Sor BB AT Db o BT G ook AR A PR BBt B
(e.g., the ChRmigiaRribe tgsaad paitnontempositiort ahheinpetici dg.soafphieing or

skel eton, eg an affibody, an SpA scaffold, .an LDL receptor class A donain
or an EGF dorfdfyistening aiieat oag doss od¢ campRyifian £ ¢ hamagpiticaronngestion,

accordingly t tﬁ%@%&%?iﬂ%ﬁﬁhpsure of such domains in place of a dAb. In
certain enmbodi nents, the invention provides a conposition according to the

i nvention that conprises a dual-specific ligand or nulti-specific Iigand
that 20 The compositions e.g. pharmaceutical compositions, of the invention may be
administered alone or in combination with other molecules or moieties ¢.g.
polypeptides, therapeutic proteins (e.g. Albiglutide TM which is two molecules of
GLP-1 covalently linked to a molecule of human serum albumin) and/or molecules
(e.g., insulin and/or other proteins (including antibodies), peptides, or small
25  molecules that regulate insulin sensitivity, weight, heart disease, hypertension,
neuropathy, cell metabolism, and/or glucose, insulin, or other hormone levels, in a
patient). In specific embodiments, the conjugates or fusions of the invention are
administered in combination with insulin (or an insulin derivative, analog, fusion
protein, or secretagogue).
30
The invention also provides compositions of the invention for use in the

treatment of a disease or disorder, such as any of those mentioned above e.g. a

metabolic disorder such as hyperglycemia, pancreatitis, diabetes (type 1 or 2 or



conprises a first dAb according to the invention that binds serum al bum n
e.g. any of those described herein e.g. Donvh-14, and a second dAb that has
t he sane wo 2a11di3pdoer ent bi ndi ng speci fi c&%y fromthe fi PEt/ER2d0AMD20
optionally in the case of multi-specific Iigands further dAbs. The second
dAb (or further dAbs) may optlonally 5bind a different target e.g. FgFr Ic,
or CD5 target nts f t he

conponent. carteBigy dPeRIT PREE N S 4 s STBEm TR 1 8642

the details ofisoMBipedveat @niolE BfoRAk 8loeParkRYeati€ h@hONGRoWE (BigNpankeeafiBus, in one
aspect, the invention provides the conpositions of the invention for

del i very by péeesremizgmadni nistration e.g. by subcutaneous, intranuscul ar
or intravenous injection, inhalation, nasal delivery, t ransmucosal (e.qg.
sub-1lingual) delivery, transcutaneous, transdernal, oral delivery, delivery

to the G stract ofTte idbpdibh @b préveddsabr @eldNaebyhpositios of tie iskintiv@inythel N one
aspect, the invention provides the use of the fusions or conjugates of the
i nvention i n MHBTEHE LA MadcaprnbionEgrtERRER 2 disaseiar diverder. pychsdtisetithneous

nj ection or AT Aiove LAOSAEITR, ofBldof Sk asIBABERIL AN, diiiavenous

delivery, nasa trarsmicossa Ivery, i VETY, I|very
to the G trdgipedford gpadestetional dabttat) ctebesier parmreaﬂﬁsgloard@eﬂewhmyoteﬁiﬁdn one
aspect, the |nvenLjon prPV|q§$ a net hod for dellvegﬁhk atient by
subcut aneous tilgrangralyo f & APRHEHL PRSP ﬁi%ﬂ’é dtitn, nasal
delivery, ot r ajasAAaRSAImA)e- 9. sub-lingual) delivery, transcutaneous,
transdernmal, oral dellvery delivery to the G tract of a patient, rectal
delivery or ocular delivery, wherein the met hod conprises administering to
the patient a phargﬁceutlca I fec 50f a.fusion

e bt e ent o TRERNH R A SlaSH W ol ind Bl irisy? B Bie ffgR-9% ©

i nj ectabl e, lth@de&Hh&raﬁWbﬁ@h@@é@mﬁlﬂM;&@ or ocular fornulation
conprising a fusion or conjugate of the invention. The fornulation can be a

tablet, pill, capsule, liquid or syrup or ointnent. In one aspect the

compositiigns can b A ALEHEL SAOTREMOR LS 1A% Ml @i 0oxampl e

mar ket ed as a wei ren esr red n one aspect, the
i nvention pr wotrq;esltlanf@hmsalfa&ﬁ@ forheitted &chale adetgerBydtodymamipaité @nfurthéthe
formul ati on can be provjded e as a sugp05|toHﬁi ,
extend the half hfe for exarnple by attachment of a PEG group, serum albumin,
transferrin, transferrin receptor or at least the transferrin-binding portion thereof, an
antibody Fc region, or by conjugation to an antibody domain. For example, the dAb
20  that binds serum albumin can be formatted as a larger antigen-binding fragment of

an antibody (e.g., formatted as a Fab, Fab’, F(ab),, F(ab’),, IgG, scFv).

In other embodiments of the invention described throughout this disclosure,
instead of the use of a “dAb” in a fusion of the invention, it is contemplated that the
25  skilled addressee can use a domain that comprises the CDRs of a dAb that binds
specifically to serum albumin, e.g. CDRs of Dom7h-14, or Dom 7h-14-10 or Dom
7h-14-10 R108C, that binds serum albumin (e.g., the CDRs can be grafted onto a
suitable protein scaffold or skeleton, eg an affibody, an SpA scaffold, an LDL
receptor class A domain or an EGF domain). The disclosure as a whole is to be

30  construed accordingly to provide disclosure of such domains in place of a dAb.

In certain embodiments, the invention provides a composition according to

the invention that comprises a dual-specific ligand or multi-specific ligand that



A conposition for parenteral adm nistration of GLP-1 conpounds may, for
exanpl e, be prepared as described in WO 03/002136 (incorporated herein by
ref erencewo 26/e0vposi ti on for nasal ad istrati on of e®emTtERROI0PEPRI des
may, for exanple, be prepared as generar “described in European Patent No.
272097 (to Novo Nordi sk Al'S) or |n V\D 93/ 18785 (aII i ncor porated herein by

reference). The term ¢ Eég & i pdi.vid h ﬁ gefl nedlttlerel n to include
ani mal s such Cfﬁlpgéesnaa AHET 8 ‘h < B 18%% o PRt &g, PP et 88Y (e. g.
hunans), cowsf tEdie@BscriBe@hsreinOf IR 7104 S anLa®ond 8RBitH=S ha DMk REdc B 8S,

rats, mce or other bovine, ovine, equine, canine, feline, rodent or nurine

speci es. The dlﬁ%ﬂ&bl@ﬁnaswlfﬁﬂity\frméheaﬁnat dA and epstonaly HUhE sstod M-
conposi tions né?&%ﬂéﬂ{dﬁ%ﬁ&rt & 'T}éggécoﬁ&‘dk% \;S‘r @@%@&%bs r%hagzd np}{%{‘y devi ce

patient), risrn ion o e1n

and, opti Gnalﬂltyda'tiffﬁetrémeatrg@trwg fFgFr uger Chtetagenposi ti on can be provided as a
formul ation, such as a freeze dried forrmulation. In certain enbodi nents,
the drug delivery device is selected fromthe group consisting of a

syringe, a pen injgehid ?@m‘ﬂ@éﬁhfe‘ﬁts AFind 0B R, tRYAYY S c)a% Fd?§?8f‘!h@r

adm ni stration device g., a mster, eye or nose dropper

needl el ess i rqﬁd;rstdmitosdémﬁ@ 2008@961)5&)@13\1&70061‘111;86(4@ the danjsugatlesh ac f usi ons)
of this invention ca Bflflf‘glghhl i zed for storage and reconstituted in a
sui tabl e car rPEFPYHRC rbytr AR 25sui t abl e | yophilization method (e.g.,
spray dryng, cake drying) and/or reconstitution techni ques can be
enployed. It will be appreciated by those skilled in the art that

| yophi |'i sati on andlhusciorst iaspect, dre ioagntion pdovidesithe ngosctiégm@éﬁledﬁvemiphbody

par i bul ar BRBgaeROn PP RUBRITEHCR B b el u S RSB e By R eing o
| yophi I'i zed (ihfreRacus3@fbctiefiniedmeashdshodelidsryd 8a6s RSk (EE &jub-lingugh er abl y,
the Iyophilized (freeze dried)

delivery, transcutaneous, transdermal, oral delivery, delivery to the GI tract of a

15  patient, rectal delivery or ocular delivery. In one aspect, the invention provides the
use of the fusions or conjugates of the invention in the manufacture of a medicament
for delivery by subcutaneous injection or intramuscular, transdermal delivery,
inhalation, intravenous delivery, nasal delivery, transmucossal delivery, oral
delivery, delivery to the GI tract of a patient, rectal delivery or ocular delivery.

20 In one aspect, the invention provides a method for delivery to a patient by
subcutaneous, intramuscular or intravenous injection, inhalation, nasal delivery,
transmucosal (e.g. sub-lingual) delivery, transcutaneous, transdermal, oral delivery,
delivery to the GI tract of a patient, rectal delivery or ocular delivery, wherein the

method comprises administering to the patient a pharmaceutically effective amount

25  of a fusion or conjugate of the invention.

In one aspect, the invention provides an oral, injectable, inhalable,
nebulisable, topical or ocular formulation comprising a fusion or conjugate of the
invention. The formulation can be a tablet, pill, capsule, liquid or syrup or ointment.
In one aspect the compositions can be administered orally e.g. as a drink, for

30  example marketed as a weight loss drink for obesity treatment. In one aspect, the
invention provides a formulation for rectal delivery to a patient, the formulation can

be provided e.g. as a suppository.



conposition | oses no nore than about 20% or no nore than about 25% or no
nore than about 30% or no nore than about 35% or no nore than about 40%
or no norwothawm3adeut 45% or no nore thﬁg about 50% of pCr&EPaeiovioy (e.g.,
bi nding activity for serum al bum n) when 'rehydrated. Activity is the
anount of conposition required to produce the effect of the conposition
before it was |yophilized

needed to achi eve ‘aft™ I%Q%féﬁpgégtggqlragﬂllg%%o E?%g,f Coni)%lﬁ%f%}a?'; 0&!22: (r)gd

period of timam Eﬁebéﬁﬁeﬁpé{ﬂeﬂﬁs 8éschib& MOWEPEI/002086 ¢RbopBradetesinibyed usi ng
any suitable nmethod before |yophilization, and the activity can be
det er mi ned usFigEenchle sane nethod after rehydration to determ ne ampunt of
| ost activity. The invention al so provides sustained rel ease
formul ati ons conprising the conmpositions of the invention, such sustained

rel ease farnul ati Qmeomp@mﬁ@nwf sl adttﬁmlsﬁreaafpeﬁ&dﬂaﬁnp@fhdédﬂmjz,rfbremhqﬂe in
conbi nati on mrth (&w hyal uroni c_acid, m crospheres or osones and ot her

phar maceut i cdICIRfeRsC H}’é@-‘icéléFWl%lEeE??PdﬁF@t &gy 277&93 ( oYY PN sk
and/ or dilue A%St) oﬁ&%osé'ﬁﬁ@rg%%u{&b SSed QLA ﬂeﬁé?énc% nin the formof for

exanpl e suppositories. e aspect, the |nvent|on provi des a
pharmaceutical conposition 15conpr|srng a conposition of the invention, and

Gi Plent - BR EF DESKR T R PRE M RCsr BP0 fictudy FifelS i | on of
the am nqoacid $4QHSR Ciﬁau@lfn rﬁ)m@ﬁﬁ&iké&lt Qa{ 69'% i&&maﬁé?) coRRT Ly (SEQ I D
NO 2), (c) DATO0116 (§EQ ﬁb , 17 20 TSEQ NO 4), (€) DAT0118

(SEQ | D NO 5)goafsf P}orEBAngcha(tSE@m@ @)plgsg)ratsbmmgoot@sﬂngvu@, NONg) ( h)

Donvh- 14 ( SE D NO T CDRs derl d i) GP-1
737 A(8) & ( SLHTR §e(1mr>ff9e5é>ﬁ%% 5088 1D NG 10y (k) Rel ) cal i nker
(SEQ ID NO 11) (1) dy-ser linker (SEQ ID NO 12), (m Exendin 4, (45)3,

| i nker DOWh-14-10 fusion (DVM57139: SEQ I D NO 13), 25 (n) Exendin 4,
(G45) 3, |inker DOVis-imgention flseipseyidmnekit i3 sGNNIl Fompesti@onh- 14- 10

Conal pati dieq iRk et Haddihy %@W@WB@% oy A e

(Al budab TV doBipQsitibn NOhEShvenisn, Mg 3613\6:1& devibe and, ypticrallgt inpasitibhofor 10
derivatised with PEG) (SEQ ID NO 19) (t) 7h-11-15R108C (AI budab, 30 TM ( SEQ
ID NO 47 ) ; &) b?\mnem@genm@rwd(ee@mw@wyc A freszadtied £ usi on of

PYY- Dom 7h- 1%9%11%&{1drﬁtéeﬁﬁﬁgn{ﬂﬁg%i%hﬁgrhg HEIRv ey dbvicd sbibbide ttf)'o?& ﬂh%” of

t he nucleic acid sequences of Ian construct SEQ I D NO
20) , (b) DAT@dﬁ;ﬁcc(mmmmbf asyrogasd pm:ihjec(i@E@sh@ hOirthd)er, apnahtriAasd ot 5
(optim Z%% fo ocuEur a&) 1nls(;r%%grt1 rdlejxgltcg (e gSEa I1s|%)elrl\lglezozr)nose dropper), and a needleless

injection device.

The compositions (e.g conjugates or fusions) of this invention can be

lyophilized for storage and reconstituted in a suitable carrier prior to use. Any

25  suitable lyophilization method (e.g., spray drying, cake drying) and/or reconstitution
techniques can be employed. It will be appreciated by those skilled in the art that
lyophilisation and reconstitution can lead to varying degrees of antibody activity loss
and that use levels may have to be adjusted to compensate. In a particular
embodiment, the invention provides a composition comprising a lyophilized (freeze

30  dried) composition as described herein. Preferably, the lyophilized (freeze dried)
composition loses no more than about 20%, or no more than about 25%, or no more
than about 30%, or no more than about 35%, or no more than about 40%, or no more

than about 45%, or no more than about 50% of its activity (e.g., binding activity for



5 (d) DAT0116 (rmammalian construct) (SEQ ID NO 23), (e) DAT0116 (optim zed
for E.coli construct) (SEQ ID NO 24), (f) DATO0117 (manmalian construct)
(SEQ | D N©02b)1/030a9y DATO117 (optim zed fgé E. col i const PaTEP2¢18AQ02O NO
26), (h) DATO0118 (mammalian construct) {SEQ ID NO 27), (i) DAT0119

(mammal i an construct) (SEQ ID NO 28), (j) DAT0120 (manmalian construct)

SEO I D NO 29 10, (k m/h-14, (S I D. 0 1 din.4, #A5) 3,
Poer oovr oSt ok S AT 8y PG T amdurt ofsSigastisty iRy 5.
i nker DOWPh b ek eic0Ro BNRT koo, e 0201y iR EGRcdinid0 6SEQ | D

NO 33), (o) Dom 7h-11-15 (SE% | D 34), (p) Omp AWA signal peptide (SEQ ID
NO 35), (q) DRamuphofiepniypaik qripgpen¢gedie mhigyezg) maimaipjaflgsiscBserathons a

pepti de conj j i.Sq -14-10 4R ] ugat.ed to
Pova- 36 vi a Aoryaraaog iy e T ORoA ki (Rl B RPN IR 7,
experi ments diternbied using20eXaighlemeihod befoBERobBIIixRich( hndFihgucevify canltews
change in bod(é3 wei ght over time in DIO mce treated with peptideAl budAbs.
25 Figure 5: SHERECERsingahs sponathpa el chydiption eglefermpmeamauagot logtat ed wi t h
pepti deAl bUdAagﬁvity. Figure 6 shows body fat %in DIOmce treated with
pepti de- Al bu S. 30(baseline and at day 15). Figure 8: shows
nmeasurenents of endocrine analytes in DIOmce treated with peptide-

Al budAbs. 5Fi gur e Bic isvemion ehbvapgesdéssubtamtd patdso fagylitions hempiisieg then DI O

i t ted with conbi ti .of ti de- Al bud d trols. Fj
10: shove nedLTReNERTSOIGRe Vs RULy PUTEUS RS ASY PG AT Ons SO BB BE

treated wiot h ReRokidien o tHRUMESIon in combination with, e.g. hyaluronic acid,
microspheres or liposomes and other pharmaceutically or pharmacalogically
acceptable carriers, excipients and/or diluents. Such sustained release formulations

can in the form of for example suppositories.

In one aspect, the invention provides a pharmaceutical composition
15  comprising a composition of the invention, and a pharmaceutically or

physiologically acceptable carrier, excipient or diluent.
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1: is an illustration of the amino acid sequences of (a) DAT0114 (SEQ ID
NO 1), (b) DATO0115 (SEQ ID NO 2), (c) DATO0116 (SEQ ID NO 3), (d) DAT0117

20  (SEQIDNO 4), (¢) DATO0118 (SEQ ID NO 5), (f) DAT0119 (SEQ ID NO 6) (g)
DATO0120 (SEQ ID NO 7) (h) Dom7h-14 (SEQ ID NO 8) ((Albudab TM)) ( the
CDRs are underlined), (i) GLP-1 7-37 A(8)G (SEQ ID NO 9), (j) exendin-4 (SEQ
ID NO 10), (k) Helical linker (SEQ ID NO 11) (1) Gly-ser linker (SEQ ID NO 12),
(m) Exendin 4, (G4S)3, linker DOM7h-14-10 fusion (DMS7139: SEQ ID NO 13),

25  (n) Exendin 4, (G4S)3, linker DOM7h-11-15 fusion (DMS7143: SEQ ID NO 14),
(0) DOM7h-14-10 (SEQ ID NO 15), (p) DOM7h-11-15 (Albudab TM) (SEQ ID
NO 16), (q) OmpT AWA signal peptide (leader) (SEQ ID NO 17), (r) DOM 7H-14-
10 R108C mutant (Albudab TM) (SEQ ID NO 18), (s) PYY 3-36 (with a lysine at
position 10 derivatised with PEG) (SEQ ID NO 19) (t) 7h-11-15R108C (Albudab

30 TM)(SEQIDNO47); (u) DATO116R108C:190 PYY (SEQ ID NO 48); (V)
Genetic fusion of PYY-Dom 7h-14-10 albudab (SEQ ID NO 49)



10 Figure 11: shows the change in % HbAl c (baseline vs day 16) in db/db
mce treated with peptide- Al budAbs. Figure 12: shows plasma insulin
| evel s (awodau/B&)96i n db/ db m ce treated th 15pept i dePCAEPaEADE4020-i gur e
13: shows change in body wei ght over ti rré in db/db mce treated with

pepti de- Al budAbs. 20 Figure 14: shows change in food intake over tine in
db/db mce treated with peptide- Al budAbs. Figure 15: shows the amno acid
sequences of |eaders: (a) onpA (E. coli derived) (SEQ ID NO 38), (b)

onpA- AVA (ar tpifirgizals afuRREe) of SeQutlRid¥eiBRyuere’ OQS(a DM%N (artificial
sequence) (SEQ I D NO 40) E. coli derived) (SEQ ID NO 413 (e)
onpT- AMA (ar t(man@n%han%qﬁ@weéﬁ@é@@g@@%(h)zIPATOﬂ}5 @@n{n liarceanetyigd) ae

10 (CEAIR MRS, (A A I ML PRI 0

car ot ovor 3) (($EQATIID1 WrﬂﬁhmahﬂEa'dﬂstrE@) CHESTRD RO OB, (5 DIAIED 1 1IM\(BMTIENd for
Wthin this specification the i nvention has been descri bed, wth reference

to enbodi mentscolj epngtrpgty (SHR HA NEH &) é@%?ﬁléar(maﬂwé@ae%%wg@é%m IBPation to
be witten. Jbb ?%g}dﬁk%‘f'?ﬂ 'ﬁﬂudé?l ﬁcgﬁ B &%ﬁé@?@qﬂﬁﬁt%?’@?d' ments may

be variously co or sep out parti rom-t ention.
Unl ess defi ndhlAEOhkéBr@nam&naliﬂnlcohamm) (SEQ BnNGOsZT) ey DAITO 112 ¢manmskth her ei n

h h d b £ ordi L]
Thecart (oo congith CER LS HBBLH GRmatud GodtnL s okl '
cheni stryg hydky D@Jhﬁﬁlp@(sﬂ@ﬂbmg@ﬂZ!@Qeﬁulmh@mssﬁ Mibker SOMRIAL 1D echni ques

are used for nolecular, genetic and bi ochenical nethods (see generally,
Sanbr ook et dhision NBINSTI3Ar SEQJRNG:3 1A (mtixcadio dy (GANBalinkep@M7h11989) Col d

o " ort PR o Sl B AN s By T sERHER0 T AR e
Sons, Inc. whikch-a5 ESEQEONOBRAY, esh dnapeiw At hepterqs EQamiNohEn @§
met hods. Dom 7h-14-10 R (108)C (SEQ ID NO 36).

15

Figure 3: shows a peptide conjugate which is:

a Dom7h-14-10 (R108C) albudab conjugated to PYY3-36 via a lysine and 4
repeat PEG linker). This molecule was used in experiments detailed in

20 examples 7-9.
(SEQ ID NO 37)

Figure 4: shows change in body weight over time in DIO mice treated with peptide-
AlbudAbs.

25
Figure 5: shows change in food intake over time in DIO mice treated with peptide-

AlbudAbs.

Figure 6 shows body fat % in DIO mice treated with peptide- AlbudAbs.
30  (baseline and at day 15).

Figure 7: shows change in body fat and lean mass in DIO mice (baseline vs 15 days)

in mice treated with peptide- AlbudAbs.



The term "insulinotropic agent” as used herein nmeans a conpound which is
able to stinulate, or cause the stinulation of, the synthesis or expression
of , or thwo2011a3bi96ity of the hornone iniglin. Known exaopieP3010/064020

i nsulinotropic agents include but are not"limted to e.g. glucose, GP,

GLP, Exendin (e.g. exendin-4 and exendi n3), PYY (e.g. 3-36 PYY) and OXM
The term"incretin" as used herein neans a type of gastrointestinal hornone
25 that causes an increase in the amount of insulin released when gl ucose

| evel s are narip@t 805hdRd thédsutedichls oMRafodriie¥nak s &l BYShede tr)tedaithof exanpl e
t hey i ncl ude P-1, G P, OXM VIP, and PP (pancreatic pol ypeptide).

Gut pepti des ngpdde AlbudAbsef pepti des rel eased fromvarious cells in
different 30 parts of the gut that provide a signaling function, PYY is

al so an exanple of a gut peptide. The term "anal ogue"” as used

her ei n r efer riiggeostwaahypgRtih dBtopetiviogs i ihice on PaOtrhide traled @iith one or
nore am no acid _resjdues of the peptide have been substituted by other

am no acid r esmbipasiognel Raptiderer BrAABhEdoniBlSe ani no aci d resi dues have
been deleted fromthe peptide and/or wherein one or nore amino acid 5

resi dues have been deleted fromthe peptide and or wherein one or nore

am no aci d r d8guud$: shmvwe nmswreadadef ztycosydatpd pherdegloBinchl ciddibidbonicor

del etion of am nag acid r@;jgﬂﬁa %an take place at the N-term nal of the
pepti de and/ dFeated WHEPEICET fA\b%f the peptide or they can be within the
peptide. 1§ sinple systemis used to describe anal ogues of G.P-1: For
exanple G.P-1 A8G (7-37 am no acids) designates a 10 G.P-1 anal ogue wherein
t he nat ur al | Wigaeud r shoysahaetiange ot Yogdish td Gascginhas dine &6y is dbstbimige édatedl t h a
gl yci ne residu.gin F?*”Uéﬁ? §L pepti de anal ogs and derivatives thereof are
drawn using st IhRFECsPRYAE % ett er abbreviation for anino acids used
according to | UPAC-1 UB nonencl ature. 15As used herein "fragnent," when used
in reference to a polypeptide, is a polypeptide having an am no acid
sequence thaﬂ“@geﬂEéﬂ§aﬁ@k§§wpaﬂﬂmﬂﬁwﬂﬁéwd%&Nﬂdﬂdbh@I@ﬁ?ﬁ@“@éWﬁhsequence of
the entire naturall ring pol ypeptide. Fragnents may be

"free-stéﬁdi 555@%f%8ﬁ%$@£ed within a | arger pol ypeptide of which they form
a part or region as a single continuous region in a single |arger

pol ypeptide. By way 20 of exanple, a fragnment of naturally occurring GP-1
woul d i ncl ud@&lﬁwér domgshangegn dedpveight raatinge 5oy mitg tigaicd s idci ds 1 to
36. Furt her ‘fﬁd&ﬁﬂgﬂ@@%é of a polypeptide may al so be variants of the
naturally occurring partial sequence. For instance, a fragnment of GP-1
conprising am no acids 7-30 of naturally occurring GLP-1 may al so be a

vari ant Vi am no acid substitufions within.its partial 25sequence.
Bt es 1 SUpTRo RS GRS Gt Eae At e G in g s R RE e Lp- 1,
GLP- 1 deri vatjcygge- Abfidpanal ogues, or a derivative of a GLP-1 analogue. In
addition they I nclude Exendin-4, Exendin-4 anal ogues and Exendin-4
derivatives or 30 fragnments and Exendi n-3, Exendin-3 derivatives and

crend 13 anakoBSs: +BX1 i LELRIAPRLESR BT FILSRER 490D
PYY) . (SEQ ID NO 38), (b) ompA-AMA (artificial sequence) (SEQ ID NO 39), (c)
25 ompA-AWA (artificial sequence) (SEQ ID NO 40), (d) ompT (E. coli derived)
(SEQ ID NO 41), (¢) ompT-AMA (artificial sequence) (SEQ ID NO 42), (f) GAS
(S. cerevisiae derived) (SEQ ID NO 43), (g) GAS-AMA (artificial sequence) (SEQ
ID NO 44), (h) GAS-AWA (artificial sequence) (SEQ ID NO 45) (i) Pel B
((Erwinia carotovora) (SEQ ID NO 46).
30



The term"G.P-1 "as used herein neans GLP-1 (7-37), GP-1 (7-36) , GP-1
(7-35), GP-1(7-38), GP-1(7-39), GP-1 (7-40), GP-1 (7-41), a GP-1
anal ogue,we 2@1R3%09pept i de, a G.P-1 derivg@ive or nut ant POT/HPR@QMB4IR0 OF A
derivative of a G.P-1 anal ogue. Such pepfides, nutants, anal ogues and
derivatives 5are insulinotropic agents. For exanple the GP-1 can be

SEQ 1D 1o 9 Pal t e B S g A BN R Ca ™ er nat i onal Pt ent.
Application 10 No. 90/11296 (The Ceneral Hospital Corporation) which

relates to peptide fragnents which conprise GP-1 (7-36) and functi onal
derivatives ther eoVithidhisapecifentiondhg inentiongiag becix doseriedwyith icfeseaex¥s t he

 nsul Ot 0D g LYo Ryl (AR0) B G f - Rl Lol kg use as

i nsul i notropic agents’(inco erein partlcu

way of exanplies infendidugs sh@mldlbsappﬂacﬂma thﬁteﬁﬁ)ﬂﬁlnhdm‘t'ﬁiﬁhy payarickslynt er natl onal
Pat ent Application No. WO 91/11457 (Buckl ey et al,) discloses anal ogues of
the active GeMpisdgriserasated gathoutggrting tsem theigventsp. whi ch can al so be
useful as GLP-1 drugs according to the present invention (incorporated
herein by reference, particularly by way of exanples of drugs or agents for
use in the pr esentUmlmseieﬁhed\che@ﬁse all techiitvel arﬂrsmehéﬁetad]mudedﬁe:mihﬂe% as

used herein ans exendin-4 (1- g; n ex d| n-4_a (E)Q?lii} a_.fragnent of
exendi n- 4 pept'§ HENC RRAURSHHT g %fts‘iOQ ESPH%OEI%T PRl inpfhe ®endi n- 4

anal ogue.joSugh c@l@@ﬁl’t&@%nol%&ﬁ&%ﬂét@os Anadiogua shandud ekjbyaiayes Rhfique
insulinotropic agents. The amno acid sequence of exendin-4 (1-39) 25 is

shown in Fi gumé blochpmistiSEStardanOeditniqurey rtdescd Exrandlicenlam gtiogis anthat ar e
useful for t rese nvention ar ) ri ed i pat.ent puyblications
VD 99/ 25728 ( %‘1 2?16310‘1??5%6%7‘]%8% %129 QMPEIH PiBinB As5es ('Young
et al.), WO %&?&?M%ﬂﬂdﬂgd%ﬂ @bg9), CM@S%QQ%HAM‘L%&%@J@M@@& @la, and WO

99/ 43708 (Knudsen et aI all incorporated herein by reference,

particul arly i n@é{ﬂ Warasdeusgbeldy absShosPratsols in Medeqytas Faelogy nvent i on) .
15 (1999) 4t Ed, John Wiley & Sons, Inc. which are incorporated herein by reference)

and chemical methods.

The term “insulinotropic agent” as used herein means a compound which is

able to stimulate, or cause the stimulation of, the synthesis or expression of, or the

20  activity of the hormone insulin. Known examples of insulinotropic agents include
but are not limited to e.g. glucose, GIP, GLP, Exendin (e.g. exendin-4 and exendin-

3), PYY (e.g. 3-36 PYY) and OXM.

The term “incretin” as used herein means a type of gastrointestinal hormone
25  that causes an increase in the amount of insulin released when glucose levels are
normal or particularly when they are elevated. By way of example they include

GLP-1, GIP, OXM, VIP, and PP (pancreatic polypeptide).

Gut peptides are a class of peptides released from various cells in different
30 parts of the gut that provide a signaling function, PYY is also an example of a gut
peptide.



The term PYY as used herein refers to the Peptide YY which is a short (36
am no acid) protein released in response to feeding. PYY concentration in
t he circuwetoom3pever eases postprandially ?nd decr eases @®OTERM10/064020
Fragments (e.g. active 5fragnents) of t hél Pyy peptide are al so useful for
the present invention e.g. 3-36, 13- 36 as are PYY anal ogues and
derivatives which getain,activi used her tide" refers

) . As in, ."
Lo about two to abultoEy dloeie s wed rsit BRIl Y REIRER U R pept | do

bonds. 10  modified p&fide RecBIiMone SiohyRaRiihe acid r&fi@les of thedlepli®aisdvedbayit S0
am no acids that are joined together by peptide bonds. Pol ypeptides

general |y corfgbstieted by other yménoraged isdugiindfasveherein one aheprcaine deiMai ns.
15As used her Eéiﬁﬁues'h‘lbéﬁée YiePX S £0% tﬁeeé&%iﬁe tar;?d/i’}r %X?x%ﬁat”&ﬂe%r%rg fhoCRd €ction
pepti i'bl'é Tor selec

of pol ypepti des or es afe acces I on based upon a

desired clhar agdigudsHai€beleletabiramphy séptidt and bewhe@in @ dr witet k@ acid
characteristic. The display systemcan be a suitable repertoire of
pol ypept i des reﬁldlﬂférhav%%en@éd@@/ to the, peptids| RshadditiomesWeletionaf Yning aid t abl e

support). The dhsRlay ta%)é?ﬁa%@a?t%@_B@'te?ﬁ}rﬁﬁoﬁh%}b%ﬁt?&@o%ﬁ%a %%@le%?a@of:e' | ul ar

expressi on system (e.g., expression o nucleic acids In, e.g.
t ransf or ned, thapgeidedy theyansbeestithch the peptates Auteglesgbtbm iansbddo dpdcaipe of t he

encoded pol ypepti des o he_surf ac t.he I or an,acel.l ul ar
expr essi on Z%@%ﬁw&fﬁﬁéhﬁ@rﬁ%ﬁp d %-rlt%ﬁifléﬁ?)fa%%w GBI ) .

Exenpl ar yjodi s@i gy a%%l%gﬁé‘%héﬂeﬁﬁh_é gt 'déguﬁiﬂg‘aiainﬁ{é a%oﬁti&ilg h&d GeciCi d and
physi cal, chem cal and/or functional 25characteristics of a polypeptide or

pepti de encodebstisyted mathrgyene reaciud. Fonmairesd phptadedingloigaynd gehatves

enpl oyed, polypeptides or peptides, t.hat have.a desirged physical hem cal
26/ o T unct iBHAR Endratt e ings LG Sttt L AT e o
encodi ng the Jsed@fizad IOPAYPERM he@cilatiePt i de can be readily isolated or
recovered. A nunber of display systens that |ink the coding function of a

nucl ei ¢ acid and physical, 30chem cal and/or functional characteristics of
a pol ypeptki de or p [ F ey I r. t.eri ophage
di spl ay ?Ehage di§§f%%g%?%%lex %ﬂ$% gﬁ%@g%gd£6?%%%g§§&ﬁgﬁg%?§§§lgésplay,
enmul si on conpgiypeptidehdvigt arcamiaodcidi ssglaaye thaeRhe slinsgdsagpart uihotaiLofithe
di spl ay, bacterial display, display on plasm d, coval ent display

amino acid sequence of the entire naturally occurring polypeptide. Fragments may

be "free-standing" or comprised within a larger polypeptide of which they form a

part or region as a single continuous region in a single larger polypeptide. By way

20  of example, a fragment of naturally occurring GLP-1 would include amino acids 7 to

36 of naturally occurring amino acids 1 to 36. Furthermore, fragments of a

polypeptide may also be variants of the naturally occurring partial sequence. For

instance, a fragment of GLP-1 comprising amino acids 7-30 of naturally occurring

GLP-1 may also be a variant having amino acid substitutions within its partial

25  sequence.

Examples of suitable insulinotropic agents of the invention include GLP-1,
GLP-1 derivatives, GLP-1 analogues, or a derivative of a GLP-1 analogue. In
addition they include Exendin-4, Exendin-4 analogues and Exendin-4 derivatives or
30  fragments and Exendin-3, Exendin-3 derivatives and Exendin-3 analogues, PYY
PYY -1 derivatives, PYY -1 analogues, or a derivative of a PYY -1 analogue, PYY
fragments (e.g. 3-36 and/or 13-36 PYY).



and the like. (See, e.g., EP 0436597 (Dyax), U S. Patent No. 6,172,197
(McCafferty et al.),U S. Patent No. 6,489,103 (Giffiths et al.).) As used
herei n, "Wwoneti/msmk" describes a polypeph%de or pepti dePChatr2&ioms4020

bi ol ogi cal activity, such as specific bifading activity. For exanple, the
term "functional pol ypeptide" includes an antibody or antigen-binding

fragnment thereof that bin farget,antigen r Lt i - bi ndi ng
site. As used heréﬂﬁfmm?dgggﬁ BRCEG hmF@ﬁﬂ??skgig?E?aZ%gﬂagggﬂ§$§

speci fical |y @piQ7sseh.astpvehpshanme 1hy-39) il pepuoseior- 1 prati,deGLBor
exanpl e, when a polypeptide is an antibody or antigen-binding fragnent

t her eof , the analogee, 3 Gl depade beGhRyl dreitivontianest fsemept ©68e. Bi ndi ng
to the target L gen . p pt i ! ei ng
functional. 1 %g&h%égaﬁi%gﬁﬁﬁgﬁﬁg%t.‘%ﬁ§%ﬁgSeﬁﬁﬁﬁg’%%@ﬁggéﬁﬁf@%kgﬁfgb or

| gE or a fr agiefbulisseicaeatsFab , F(ab' )2, Fv, disul phide |inked Fv, scFv,
cl osed conformation nultispecific antibody, disulphide-Ilinked scFv,

di abody) whet her derived from any species naturally produci ng an anti body,

or created by reGaEbi AL ( ﬁ-?%QH‘BEQH}P'-l%g?i‘ﬁédﬁ%ﬁt\ﬁ%{h&%ﬁ? adin

B-cells, hybridomas, transfectonmas, yeast bacteri a. use erein,
"ant i body f orseguchce gfosvsintfoganyl (SuBEQUDeNPC). ypepti de structure in which one
or nore anti body variabl e domains can be incorporated so as to confer

bi ndi ng specificity for tigen on the structure. A varjiety of suitable
25ant i body 1 or mat & SME" RhbukAMapee s deScriogl i memyianabbatent anlisHiTes,
humani zed gantNdod) 18996 MNEGeRMI IHRAGI BT orpbraGhS Nal RIS bhegiies, bi specific
anti bodi es, antibody heavy chains, antibody |ight chains, honodi ners and
het er odi mer s fofgments woidly corapnise @hEilrd-3manefuniciigprl demedtives thareof gechhdyiendi ng
fragments of any of the foregoing (e.d. .Fv..fragnent. (e. ' chain
r (sory) , a Shnburehife I b CSeckiund iRbHERTE RSP sl D
F(ab') 2 fragnem@p-1al-S7ngidoandit iedy ivsalihéddgc agents (incorporated herein by

reference, particularly by way of examples of drugs for use in the present invention).

15 International Patent Application No. WO 91/11457 (Buckley et al.) discloses
analogues of the active GLP-1 peptides 7-34,7-35, 7-36, and 7-37 which can also be
useful as GLP-1 drugs according to the present invention (incorporated herein by
reference, particularly by way of examples of drugs or agents for use in the present
invention).

20

The term "exendin-4 peptide" as used herein means exendin-4 (1-39), an
exendin-4 analogue, a fragment of exendin-4 peptide, an exendin-4 derivative or a
derivative of an exendin-4 analogue. Such peptides, fragments, analogues and
derivatives are insulinotropic agents. The amino acid sequence of exendin-4 (1-39)

25 s shown in Figure 1 (j): SEQ ID NO 10.

Further Exendin-analogs that are useful for the present invention are
described in PCT patent publications WO 99/25728 (Beeley et al.), WO 99/25727
Beeley et al.), WO 98/05351 (Young et al.), WO 99/40788 (Young et al.), WO
30 99/07404 (Beeley et al), and WO 99/43708 (Knudsen et al) (all incorporated herein
by reference, particularly by way of examples of drugs for use in the present

invention).



dormain (e.g., a dAb, VH, Vim VL), and nodified versions of any of the

foregoing (e.g., nodified by the coval ent attachnent of pol yet hyl ene gl ycol
or ot her WOlzt)Ellzd3m)9poI yner or a hunmani zed g Phe/nphoi1ases020
"i mmunogl obul in single variabl e domai n" “fefers to an anti body vari abl e

domain (VH, Vim VI) that specifically binds an antigen or epitope
i ndependently of other V regions or domains. An inmunogl obulin single
vari abl e 5donmai n can be present in a format (e.g., hono- or

hetero-nul timer) wHche@i bery asafsb@h&emr@&lrm&hwep@relwmlaﬁ@falsﬁ&t\(\mr e the
ot her regions or domains are not required for anti g n bi ndi ng the single

i munogl obul iamipap¢idbpreteibreigascq in responsthierfecding P agqnamtwmm Pngl e

vari abl e do rTBCI uﬂhgﬁl N ?é&%ésg;%@tprﬂl%fag&gﬂa Qi%!:r)éﬁ%g oh Iﬁ%tlﬁg d IFI‘ag%%J[S (%.%u Hog F obulin

domai ns) . naln an

si ngl e vani am@n(t@m)\bﬂthea)sYY peptideram alSo usefiel fopmeipheseht isdntighe.g. 3-36, 13-

i mrunogl obul i n variabl e domain" is the same as an "immunogl obulin S|ngle
vari abl e domedorfs %% YPfe'mta@rgH?ﬁ and degyathves aibach 18215 pG{y1t¥- ant i body vari abl e
domain" is the sanme as an "immunogl obulin single variable donain" as the
termis used herein. An inmunogl obulin single variable domain is in one
enbodi ment a hunanAammﬂbadyl15MakkahﬂQSMDMMhmtw®Uidnmsﬁ)MnﬁbudﬁstBMngle
anti body vari abl e fron1otg speC|es such as rodent (for exanple,
as di scl osed TS 9$§ Oﬁ?pqﬂ%ge 8ffSents of which are incorporated herein
by referqgce in their entirety), nurse shark and Canelid VHH dAbs. Canelid
VHH are i mmunogl obulin single variabl e domai n pol ypeptides that are derived
from speci es incl u‘tﬁltrﬂgdd:lamﬂ, ,‘polyperdided rqﬁqsag a‘tzleastlabnmd&raylincamd@b&trmco

VEH oy be. nabR] PRy B Tl SRR OBt ity SRR as

tertiary Struﬁﬁgﬁﬁjﬁ@dﬁﬂﬁﬁﬂgﬂkn@ﬁnghe rest of the protein. Generally,
dormai ns are responsi ble for 25discrete functional properties of proteins,

and in nany cases may be added, renoved or transferred to other proteins

Wi t hout A‘BSS of f “A‘sclﬁéeg’ﬂal%ﬁn b Hﬁg}bﬁ g?ﬂ&é}ﬂe{efé’xfs § RS s?ér%ﬂgﬂlcﬁ%%ﬁég%% Jene

domai n. single a var omal n e donmain

conpri sing Sqﬂﬂmpﬁﬁes(dﬂ@élaﬁfdeehtesdobessmﬁe ﬂmtselbadm based @hina ctb@ﬂ‘&i ns. It
t herefore |ncludes conpl ete antlbody vari abl e domai ns and nodified 30
vari abl e domeihARCteriglic, gyaasi anhyisisalnrher s frctinprlehrigaisssttayEhasteay

repl aced by %ﬁ?t};‘@’kgg%s‘g}}lgﬁléfﬁeﬂ%e Sfﬁ]?ﬁefqﬁﬁéssér'p% f?(fles%Qg %?QX ¥fs4,abl e

domai ns, omai ns ave bBen tr ncate or ‘conprise
N or C—ternumwkmﬂﬁwd©m$nmndMeamnmmmIThsdﬁpkgeﬁnﬁnagmnhbbeaﬁyyannmble

SRR S N M AT R R T TR
pol ypepti des jqre. g., transformed, infected, transfected or transduced cells and display of the
encoded polypeptides on the surface of the cells) or an acellular expression system
(e.g., emulsion compartmentalization and display). Exemplary display systems link
the coding function of a nucleic acid and physical, chemical and/or functional
25  characteristics of a polypeptide or peptide encoded by the nucleic acid. When such a
display system is employed, polypeptides or peptides that have a desired physical,
chemical and/or functional characteristic can be selected and a nucleic acid encoding
the selected polypeptide or peptide can be readily isolated or recovered. A number
of display systems that link the coding function of a nucleic acid and physical,
30  chemical and/or functional characteristics of a polypeptide or peptide are known in
the art, for example, bacteriophage display (phage display, for example phagemid
display), ribosome display, emulsion compartmentalization and display, yeast

display, puromycin display, bacterial display, display on plasmid, covalent display



5 nucleic acids. The library is conposed of nenbers, each of mhich has a
singl e pol ypeptide or nucleic acid sequence. To this extent, "library"” is
synonynmousowntin3bmepert oi re. " Sequence d?ﬁferences betmmemmmmhmmﬁgHMEnbers
are responsible for the diversity present’'in the library. The library may
take the formof a sinple mxture of pol ypeptides or nucleic acids, or may

be in the form,of or i SNs or | e..b i i es,
ani mal or pl aﬁ’i’fi%&eell(l)lfeqa(gﬁ% tghgé]? ﬁ%eésg{] Kéﬁ@‘r@%g%ﬁ aﬂ%@@%@a %{}éﬂ eic
acids. In onerameds nmidnt Nea6asb N0 VGHERhs &d3pi smor cell contains only
one or a limted nunber of library nenbers. In one enbodinent, the nucleic
acids are incorporated into expression vectors, in order to aIIow

i f th I i s I t,
Choretore. a 11brary 3oebbisd BT ABHGRY APeaBa R Sl porf hat oPee

or gani sns 3 eaﬁbbﬂﬂggﬂﬂ&B&@qwmﬁﬁmvs@gm@mebmﬂn@ﬁk&wﬁpQkﬁ%xahpanﬂexahess|on
vect or contalnln? a single nenber of the library in nucleic acid form which
can be expresd@yliopa momefédq tiaclednsraspubRiN pBEyhRBtingdraggIBeiherephus, the
popul ation ofy ky o) i has ¢ Qﬁ Hdid ncode a Iarge repertoire
of diverse p ygyz%%sl JQ@Q %g%e Oﬁ%}:‘ EJase1 lgréiilr%?SIt%he term"dose" refers to
the quantity of fusion or conjugate admnistered to a subject all at one
time (unit dose), WO Qr m |str tions o ned time
interval. For exarf @69&6@@ Clape Uit 15 1or v st yCTop SRS or
CO”JUgatQOakoH%§$&§Egmkﬂnﬂaﬁﬂ9¢%%,eQYE&ﬁR@eFGP&&%ﬁﬂ@Rw%ﬂ%lﬁﬁﬁmgéégﬁ hour s)
(daily dose), two days, one week, two weeks hree weeks or, one nonth, two
mont hs, thr eeinrmnbtbrty oromtigencbiodingdragnrenhthieseof, ethgtargetbiagalchcramdie@ny desired

adni ni strati on nor.e adm ni st.rati.on er be

doses can: be HeShthibl® i GRS Sl iR bued  Sog e b Bparid or o <
to the tine Qﬁ%@ﬁuéagmﬂ%yﬁnggﬁun1or pl asma concentration of the fu3|on or
conjugate to reduce by 50% in vivo, for exanple due to degradation and/or
cl earance or sequestration by natural nechanisns. The conpositions of the

i nventionare stab i i di ng
to ser umrlgl bum n rr%’)% %‘%gtﬂel{eﬂl é/ﬂ anwgﬁgréfggrtéjl I%M !Iélﬁ Iﬁ@gr%%% %?r%%%s@tt

degr adat i on geebhais adtabaFeatcy, bv, dadpledt tiakddory, sdihe s sskéanforaldnioni n

nol ecul es are naturally occurring proteins whi ch t hensel ves have a | ong

hal f-1ife i n nniltepeciflveantibbdy, [disuéphade-Bnkedlselbuldeabiody) whethersedved fromsany

functional activit sists,. in vivo,, for n er| han a simlar
ol cul e whi et e RsEELRaEdFFiak pp Y8 47 B RierBaenhgNeor ecul o, " For
exampl e, a cappRsidely OWh&hertibGlated iRRE i@iim RN %'yﬂﬁd(ﬁn%aﬂ&%rﬁhsc tQr human
serum al bum n %HSA) and incretin and/ or |nsuI|notrop|c and/ or gut peptlde

mol ecul e€0such baetei®.P- 1, PYY or exendin is conpared with the same |igand
wherein the specificity to HSA is not present, that is does not bind HSA
but 10bi nds anot her nol ecule. For exanple, it may bind a third target on

the cell. Typical |As udel@chtad, fahtitody ifermafitictas edaldysultie pdQeptdd¥% 40% 50%
or nore. Increases in the range of 2x, 3x,. 4x, 5x, 10x, 20x, 30x, 40x, 50x
or nore of tHEURAIFnwhieh apcorgaeisiaptibodyayariblsaompaasycan §e ingorpadefed poas

i ncreases in tB P? qe?&gﬁglgfspé’&ﬁ&gl %Qéﬂti%g)&n tﬁg %‘trucgg)é A7\Qa?f1’et§’8(95%u1t§tqé 100x,

150x of the ha ossIb
25  antibody formats are known in the art, such as, chimeric antibodies, humanized

antibodies, human antibodies, single chain antibodies, bispecific antibodies,
antibody heavy chains, antibody light chains, homodimers and heterodimers of
antibody heavy chains and/or light chains, antigen-binding fragments of any of the
foregoing (e.g., a Fv fragment (e.g., single chain Fv (scFv), a disulfide bonded Fv), a
30  Fab fragment, a Fab’ fragment, a F(ab’), fragment), a single antibody variable
domain (e.g., a dAb, Vi, Vun, Vi), and modified versions of any of the foregoing
(e.g., modified by the covalent attachment of polyethylene glycol or other suitable

polymer or a humanized Vyp).



As used herein, "hydrodynam c size" refers to the apparent size of a

nol ecule (e.g., a protein nolecule, |igand) based on the diffusion of the
nol ecul e wbhrougizv@ms agueous sol uti on. Th? di f f usi on, or PODIEPRN10064020 pr ot ei n
t hrough sol ution can be processed to def Fvé an apparent size of the
protein, where the size is given by 20 the "Stokes radi us"” or "hydrodynam c
radi us" of the protein particle. The "hydrodynam c size" of a protein
depends on both nass and shape (conformation), such that two proteins

having the sanme norRGikrae “[fﬁ&ﬁné%dblﬂﬂlvsﬁlgﬂé {dreibl @Al RAME &Mitartibags based
on the overall conformation of the protein. 25Cal cul ati ons of "honol ogy" or

"identity" orvarigblaidomein (Vn. NeterthetwpeaBealbriieds qransigenpierigpe used
i nt er changeahy y. Qﬁ&e%'ﬂﬁ)of%{h%r @elreélg{lgrglddo%ﬁaifl&ljkg‘ﬁ% wdg t?ﬁ%“s?%@%aﬂb?e al i gned
for optinal com?arl son purposes~(e.g., gaps can BEYRE P oL in one or

both of asfi rdmaanchnbesgendinaiiona@igd RsmausrIheicgo-agilitin s Guengkerf or
opti mal alignnent and non-hagnpl ogous sequences can_be disregarded for 30
conpari son pufepaklessgionspragriahls damas tvherniBe plisgegiors os dpwpids drctdtsequence

al i gned for i i . 0 . . 0% ,or at

| east 50% o?ggy?e[defgﬁht%gﬁk?ﬁ%ﬁa%%gg?%@%ﬁz&%g%%bgglé%TI%%%%%égt(%%’ | engt h
of the referenoee equenmeglobhkn singleoasabld dowginchieds antigorutidepdnddietty aft
correspondi ng, am po aci d.positians or nucleotide positigns are then

conpar ed. wlghé ey V@?#%?%d&rﬂaé@i #‘st&%%%@dvs% 18 OYTEHE Bane

am no aciig r eghARBoQoLMHELRAL VA8 AS d6Sine 88 MRIRANAIRE RSt i0Rihdle t he
second sequence, then the nolecules are identical at that position (as used

herei n ani no isshwhoglobnlie b @iabladirdait hisrthe sagye asi an ‘dgoiwneglehelin singani no aci d
or nucleic acid ,identity"), The.percent.identity b en the two.sequences
'S A functi o G0 REMHU eI FT dle Biei oS tnb e O aa bt Rt ences.
taking into aReQURd astdheimbinBEloBhlidRSle vaAsblt BEmhianat heQbmeRGRe@RGeinhi Ch
need to be introduced for optiml ali ?nnent of the two sequences. Am no

aci d and nuclAbth@enedeidncengas v ognaam ¢b 1R OFe CBG9dimenhe hampg gntgrody

Cdentity. ) ) ‘ . : th
al gor ke AS 2 SR S UEhc e, E RRALE AR TN IR, HALES ¢,
al ., FEMS M apedieduchat todedif@orlBEmpaS a{ di9883ed in WO 0029904 L thaosdtaits ohal

nodi fications of am no acid sequences: it is known that post translational
modi i cati on ‘BHchaicipeosRrated dgirahbwcteraneed dhfir ¢idirety hnpgpe shskand s5can

conprise for degid datd, o Nter YElih SRt b RMLICH.Ag8I tion or
del eti on of #gsi uégmiﬁh%iinvé%?#gﬁitﬁerg?%gngﬁéf%hggR%agigﬁ?s of the
sequences di golysptddsehaiarc daset fiongsfecemimshchngasiel i ltams hphcgnal
nodi fi cati.ons, e. deani dated f e sequence El.C Al

r of t . ..20 N | DS,
st CeLEg " droi sk bR o Pl pactgt B SO BB a0y AR B Bl B
nucl ei ¢ aci dqi%,pg}pgﬁs{lgfﬁeheﬂ}ﬁgmhﬁﬂlgﬁzsede. g. fusions, of the invention that

are described herein.
A “domain” is a folded protein structure which has tertiary structure

independent of the rest of the protein. Generally, domains are responsible for

25  discrete functional properties of proteins, and in many cases may be added, removed
or transferred to other proteins without loss of function of the remainder of the
protein and/or of the domain. A “single antibody variable domain” is a folded
polypeptide domain comprising sequences characteristic of antibody variable
domains. It therefore includes complete antibody variable domains and modified

30  variable domains, for example, in which one or more loops have been replaced by
sequences which are not characteristic of antibody variable domains, or antibody

variable domains which have been truncated or comprise N- or C-terminal



25Nucl eic acids referred to herein as "isolated" are nucleic acids which
have been separated away fromother naterial (e.g., other nucleic acids
such as geoanii3dd, cDNA and/or RNA) in,jts original em¢TmPRomOG400€. 9., in
cells or in a mxture of nucleic acids éaéh as a library). An isolated
nucleic acid can be isolated as part of a vector (e.g., a plasmd). 30

Nucl ei i ds_ref d to herei " nbi " ucl ei.c acids, which
have boen pr SRR by PEIGEY RahE CERE L HEBDR oW s Mo A HIaRY Wa ch
rely upon artyihdifg adtivi§eaapetatidignof tRYIRM-RAgtldeMay i Nto a vector or

chronmosone using, for exanple, restriction enzynes, honol ogous
reconbi nation, viruses and the |ike, and nucleic acids prepared using the

pol ymerase chain r L on. i i r ;

reconmbi nant host é@%ﬁ&??gﬂ%§§§§??§ﬁ8SF&§EQ§%f%%%??@“ﬁﬁ%@ﬂ§§%%%F?%és a (one
or nore) ecaiicheddidsuitcaibtarfiéd cbndFosedk pf @emberl, €0h st tch laeapimghd ng
nucl ei c acid(s) encoding a conposition e.g. fusion of the invention as
descri bed her Wepfrqirewém?waqwg@swedé@ tglsr?’éf%d lijraryis supquygnoys with
conposi tion, - Si ' ' : ' [ rising
mai nt ai ni ng a??gggﬁﬁig%ﬁ?ﬂﬁ%gﬁﬁﬁzCPyQQ%%ﬁﬂﬁﬁ%Pﬁgﬁﬁgégﬁ?g?%%?%ﬁ??%f“?he

i nvention 10 divatety wosedi tn thosibepypr Ol lilahey they tabx theefosn offi a simplb eniktusd ah

pol ypeptide. The nmethod can. further conprise_.the step.of isolatjing or
recovering upé)l?m?g&l@q%,ormw @sﬁthédt?rw%%ﬁ%f%m o FRANLPLOHENY ol ecul e
(i.e., ong OfexHRb e Baeehiel GnAsd, dnfi®ll %PPﬂaﬁﬁéell‘é‘@ﬁ@%eﬁﬂ;e?tr&%m?ﬁx%ti%iﬂﬁa of the
invention e.g. a fusion polypeptide of the 15invention, or an expression

construct (i.drayoheudeicrords. doost enlidsientoeqshiindingusluoepamsn becdl aci d
nol ecul e(s), ca .benﬁntroduqed.hﬁéo a sgi abl e h%§t gell to c.eatelg
reconbi nant  HEBEIEAMY O Figt HRUCHRRRE © 2&%‘?&{%?&% s 37 PRR SRBLqiMERy fhe
sel ected (e. gucldd aN& 2§ MRbiRfated MeNSiREkIARNccBELEt 6rdpoallo®bxptdéiest i on),
such that the nucleic acid nolecule(s) are operably linked to one or nore

expr essi on cofthapolupeptider ancodedpy the nudlois agislst &t an aspeef, derpfereuetibigreat ed by
processes:i n | e 1N Th sulting
Fecomdi nant | HBaT RS e ol bE IRt hobiNtlISho REER o SENON Do pS

expr essi on ( @r@are cOpithef 9 &pasRcion Ofctancantdniag & singhe mebet ghhelivaiyial , 1 n
suitable culture nedia supplenmented with appropriate salts, growth factors,
anti bi otics, MG aGbiam highrankmepressedttojprodisa s sorrespending pabacpisst i de or

25pol ypept i dendfindr QHHE &fk pddul AR%IJFROst or i SACRIEL REBHAR QleolOh PgPTI de

can be
repertoire of diverse polypeptides.

20
As used herein, the term “dose” refers to the quantity of fusion or conjugate
administered to a subject all at one time (unit dose), or in two or more
administrations over a defined time interval. For example, dose can refer to the
quantity of fusion or conjugate administered to a subject over the course of one day
25 (24 hours) (daily dose), two days, one week, two weeks, three weeks or , one month,
two months, three months, or six or more months (e.g., by a single administration, or
by two or more administrations). The interval between doses can be any desired

amount of time.

30 The phrase, “half-life,” refers to the time taken for the serum or plasma
concentration of the fusion or conjugate to reduce by 50%, in vivo, for example due
to degradation and/or clearance or sequestration by natural mechanisms. The

compositions of the invention are stabilized in vivo and their half-life increased by



i sol ated or recovered (e.g., fromthe manmal, the aninmal, the host cell,
medium mlk). This process enconpasses expression in a host cell of a

t ransgeniwoanivmabosbsee, e.q., VE)92/03912 GenPhar m | nt ecmatPeanabyo20 The
peptide or fusion protein or conjugate C %'subsequently be further nodified
e.g. chemcally or enzynatically 30either in the expression host, in the

cul ture nedi in af t.er fication e. n of the C
o mmes e i giRaTe Rt ndelgh oG hisBily Sertlon i ATHS A HetCisstd o
descri bed herRpmdadch #dse dRQrdice 61:1 §Rflcdtfatian SThéRRBEARIN AbMinid MoR¥PESHS ON
system e.g. by chem cal synthesis or by any other suitable nmethod. 5As

descri bed andwéﬂéhbwmmﬂEU§m@W§wnﬂﬂ@®ﬂﬁﬁ§¢W¢%M%@éigﬁgh%%h&wg‘@ﬁ@7ﬂ@njugates
of the i nvent}t ﬁﬂif}p%?g?ﬁoefééu}'e B '11'{'c(ileass§<§ Ws%t?éﬂg%gl Ga‘@ﬁirﬂﬁﬁ&gﬁtsa;nfdz e a

For exanpl e usi ons or es can rum unln with an
affinity 6KDlofeeifidd ihdh/alﬁﬁma(rkﬁolec[lﬂ@wﬁﬁheg mtrspeblﬁyfc&uhef raiflifd asnon 10
resonance) of about 5 mcronolar to about 100 .g. about 1 m cronol ar

to about 100 ipErEiRg maeuigodansEmyle, éltf@mpoel@eaﬁf thFH’éVf‘@Hﬁ%é%mPW}ﬂ%aéAG _
fusions or cq gb%iﬁ@?&%un% skiigh hiBY ﬂh‘lfﬁk 4 i nﬁogﬁ%cﬁéﬁﬁ HnBtrgPlcCeﬁld/orPr I'n

Pi chia specie pastoris). ne e ment 15fusion is
secreted in aguqpep‘ttdetnyolecfulatsubleasGLRb]oW&Ooﬁexmdlln iwbenpeaxpwihsedsame E. col i

Pi chi 1], qult
(e.0. G oreiosetfiseseiioliAdtuh s droosth BRCR GPeCBMHISS Bbcr | bed

herei n cap anﬁﬁﬁﬁEHéph@k%ﬁ%nF%%Q&ﬁ®§€thﬁy§md%thd%ﬁ &dnRhehilp species or
manmmal i an cells they can be produced using any SU|tabFe nmet hod, such as

synt heti c chéfsipecallyntbe helddifors ie@eipicd bydidtal0%r ddic#0’onSteohowse.t hat do not
enploy E. coli or Pichia s i,es er ggvdlnents
composi 1 ong. BFE R IR SHR SR 28 b drr PedRF ol P AaFmR et 8 e hllen as
t hose descr i hfd atepodéb RO QGtelRRVEQ00( 8. ddditidh, Pefeses W fre rdfte FfupRoBDX,shed WO
2006 /059106) or those described in the exanples her ei n,
X, 50x, 60x, 70x, 80x, 90x, 100x, 150x of the half-life are p0551ble
15
As used herein, “hydrodynamic size” refers to the apparent size of a
molecule (e.g., a protein molecule, ligand) based on the diffusion of the molecule
through an aqueous solution. The diffusion, or motion of a protein through solution
can be processed to derive an apparent size of the protein, where the size is given by
20  the “Stokes radius” or “hydrodynamic radius” of the protein particle. The
“hydrodynamic size” of a protein depends on both mass and shape (conformation),

such that two proteins having the same molecular mass may have differing

hydrodynamic sizes based on the overall conformation of the protein.

25 Calculations of “homology” or “identity” or “similarity” between two
sequences (the terms are used interchangeably herein) are performed as follows.
The sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or nucleic acid sequence
for optimal alignment and non-homologous sequences can be disregarded for

30  comparison purposes). In an embodiment, the length of a reference sequence
aligned for comparison purposes is at least 30%, or at least 40%, or at least 50%, or
at least 60%, or at least 70%, 80%, 90%, 100% of the length of the reference

sequence. The amino acid residues or nucleotides at corresponding amino acid



25 when an effective amobunt is adm nistered. CGenerally an effective anount
is about 0.0001 ny/kg to about 10 ng/kg (e.g., about 0.001 ng/kg to about
10 ng/ kg,we.2g11/@bat 0. 001 ng/ kg to aboug 1 ny/ kg, e.g. pabmro1006M20g/ kg to
about 1 ng/kg, e.g. about 0.01 ng/kg to %éut 0.1 ng/ kg). The nodel s of

di sease are recogni zed by t hose skllled in the art as being predictive of

t her apeutic efflcac

conpost i ons TSHERLST MR AOSST A5 SpiePTBRat: AV isnA T LB RO IR E55et her

wi th phar macokggineals otc@ficdBY HicQaR@iabahd Xcid PRIRRr ALSlcs@icrdsehs. Typically,

t hese carriers can include aqueous or al coholic/aqueous sol utions,

enul si ons or cOUSHMAAGIngmesitignyn thﬁéPWﬁﬁg%ﬁ@W,r‘i]éellath@lﬂb}leqylﬁfsfaéﬁr@éntrﬁ@hﬂta

Par ent er al I n o »
doxtrose. denrosSTisfaF bR Falb dER By ERRE 0oy RO G
physi ol og|50aldn)4naa@em ahdleicadiduvidendtiy)i ﬁh@@@ﬁ&ﬁt&ﬁynttt?bkﬁ%ﬁn mea%ypept i de
conpl ex in suspension, may be chosen 5from thickeners such as

car boxymet hy|S6@4IGeos e, urpféllowff ERe yrhes P Wisnidcal gevitenshhaisd byithg seapences.
sucrose, tre

i ravenous uang g el @ npRELEIRRL Bnd Wedefith LYRER A Phich 1AM

el ectrol yt e riepbdreed feropfimalalignasent bibthe tlva sephcoces RAmger 4sd erekbuobseide

Preservatives and other 10additiv such as antimcro |aI ant i oxj dant s,
chel ating ageff¥nsnaligmges ﬂgis'@? E[‘%}Sz Slé‘FIEtSl%%r PR Gt% hqrggigngy Xb

Rem ngt onos RR8SNRCAHEdS@ine RNEARe alkblihnEdLisam Secﬁleﬂ@érs' R Qfragui tabl e
fornul ati ons can be used, including extended rel ease fornul ations. 15The

route of adnimrsnatesi(BstusivaghahrecéuFEYSI Miconpodis, b | SBE0% Hi9R8).t o t he
invention may be any of those comonly known to those of ordinary skill in
the art. For therapy, the drug fusions or conjugates of the invention can
be adm ni stered t P@nyadlioBMtmbdIfiadidas Gﬁé}ﬁﬁioVMcIdf'seQﬁ&l@ékaﬁtds keshntaves.
20The admi ni strati on can be by any appropriate node, includin

parenteral |y, P%ﬁ@%@lﬁéﬁ@ﬂ@%ﬂlﬁ%’f@ﬁ§iﬁ‘ﬁ@§§)a401(ﬂ%€|®¢/@e§'CQI‘EOC@HT gajbtaﬂm@gal ), by
subcut angeus daﬁlcg hhgﬁor eQ @%éeﬁh‘ld@t&y or N @érn%?aqr & ?&@ﬂ J)ryaddﬁ{o%l 4ry’
transdernmal ly, tra ary route, via nasal delivery,
A delivery, de&mbﬁlofd@idu‘eserms mvennomkmefdﬁllna/l&d@s \@haﬁﬂssﬁtheap@mpés ately, by
direct infusion with a catheter. The dosage and frequency

adni ni st rat | ghsalgsed hersipeisertng fram %ﬂ@lépos;érﬁn%lﬁfép%mﬁtﬁ%m&fe & Ksamidetednt |
concurrent aqﬂﬁﬂééﬁtégé QL other drugs, counterindications and other
paranmeters to be ta nto account by the clinician. Adnministration can be
| ocal or system c as indicated.

20 NUCLEIC ACIDS, HOST CELLS:

The invention relates to isolated and/or recombinant nucleic acids encoding

the compositions e.g. fusions, of the invention that are described herein.

25 Nucleic acids referred to herein as “isolated” are nucleic acids which have
been separated away from other material (e.g., other nucleic acids such as genomic
DNA, cDNA and/or RNA) in its original environment (e.g., in cells or in a mixture
of nucleic acids such as a library). An isolated nucleic acid can be isolated as part of
a vector (e.g., a plasmid).

30

Nucleic acids referred to herein as “recombinant” are nucleic acids which
have been produced by recombinant DNA methodology, including methods which

rely upon artificial recombination, such as cloning into a vector or chromosome



The conpositions of this invention can be |yophilised for storage and
30reconstituted in a suitable carrier prior to use. This techni que has been
shown to Wwe efffseisve with conventi onal 'gnunoglobulinSPemdmmnmmKnnmm

| yophilisation and reconstitution technfz es can be enployed. It will be

appreci ated by those skilled in the art that |yophilisation and

reconstitution.cap |lead to varying degrees qf antibo activity loss (e.g.
wi th convent ISR o SRAMBGTEBET M DRk e L CaR A sl E
activity | osgikehai dgiemdiddndpasd uangdtiehdlyhi&tsd @Rl SadiY (Perg to be

adj usted upward to conpensate. For prophylactic applications, e.g. when

adm ni stering to individuals with Spre-diabetes or with insulin resistance,
conposi tions cont apning. L e aﬁ%?ﬁ?{& tqf y?e'c&'ﬁgin%{lt o3t ‘fﬂé%% g0, be

adm nistered in simlar or slig y 1 ower ‘dosages, Yo preven , inhibit or
del ay onseét ahiceibsstasRich @oBprisds@ (51kS bitnbrdl) @dtoahirtnt Micl€theid O bLRessidn t 0
prevent acute phase). The skilled clinician will be able tqo determ ne the
appropri ate ¢O8FHSt FRIMRIESIAE NYQCit pEigEs) CRGAIHIRASLOTMOSHIB\Feh UdPL O4 8. When a

L0conposi t1 OflnglibhGs LAKABL AehSTRITLONSS p&@gﬁ;wn‘i&&%ofﬁg@%ﬁ* or

prevent disease, It can adm ni stere our tinmes 'p y, once per
day, tw ce weekippsitionceg Weedah,\of tlenoecivearay desvoibed b&sin, comopriangront h, or once
every two nonths, .qnce eve three nths, once every. siXx nonths,. or at a
| onger i nt er VBfN{agnga ErGembBant hosf C%E%&ﬁra@ra%\@ator@} Pl Gy e tiBout 10

/k €.19. , ; ' ' /k
o about T R R R G St e 00

nmg/ kg t o aboudan@urthargpingdise the step of rsekuting ot rasoveringrthp fuspey; ffolepmeed. usi ng' t he
conpositions described herein is considered "effective"” if one or nore
synptons or signs are reduced or alleviated 20(e.g., by at |east 10% or at

| east one point OrFeR ekirhpleCahuddsis 86i8 MRIlEcusC@leg bne bEhdld MRIdi®agdich synpt ons
present before treatnment, or relative to such synptons in an individual

(human or nodeelegiesiangoding a eqrapaséipnafithe Bivericsonp ositipe nolypersidiaf thaui t abl e
A A S
ski |l ed 25cl inickii@avidmoteeala(y)ciadiibe introduced into a suitable host cell to create a
recombinant host cell using any method appropriate to the host cell selected (e.g.,
transformation, transfection, electroporation, infection), such that the nucleic acid
molecule(s) are operably linked to one or more expression control elements (e.g., in
20  avector, in a construct created by processes in the cell, integrated into the host cell
genome). The resulting recombinant host cell can be maintained under conditions
suitable for expression (e.g., in the presence of an inducer, in a suitable animal, in
suitable culture media supplemented with appropriate salts, growth factors,
antibiotics, nutritional supplements, etc.), whereby the encoded peptide or
25  polypeptide is produced. If desired, the encoded peptide or polypeptide can be
isolated or recovered (e.g., from the mammal, the animal, the host cell, medium,
milk). This process encompasses expression in a host cell of a transgenic animal
(see, e.g., WO 92/03918, GenPharm International). The peptide or fusion protein or
conjugate can subsequently be further modified e.g. chemically or enzymatically
30  either in the expression host, in the culture medium, during or after purification e.g.

via amidation of the C terminus.



Simlarly, prophylaxis perfornmed using a conposition as described herein is
"effective" if the onset or severity of one or nore synptons or signs is
del ayed, wocdutied9®s abol i shed rel ative tgosuch Sy npt onrs PCH/ER2610/064020

i ndi vi dual (human or 30 animal nodel) not freated with the conposition.

The conpositions of the present invention may be adm nistered in
conjunction with her therapeuti¢ or active. agepts.e.qg,. other. | ypepti des
or ‘pept i des o smallls RBIPASPES erfsdn RREISRGENE N eliof fertne AP RouS
drugs, such asnhRb vepaeticed s §iRtablelin vitRSdpdisiol |s%1§té51rﬁpé'l§.33y(&ieﬁl-ical
rosaglitazone), imunosuppresives, 5 imuno stimulants. The

conposi ti ons sofithesigor b amit other suiadbloancaltnd ni st ered and/ or fornul at ed
together with one or nore additional therapeutic or active agents. Wen a
conposition of the invention is adm nistered with an additional therapeutic
agent, the fusion Ay dsompddoaiiexeaplibel kaahnidhskidnbeiofisionsandil t aneousl y,
with, or 10 subsequent to adm nistration of the additional agent.

General |y, tHfenEEAissef the dpveation.gensralle iindssrughabimen wibintghgnitagent are
adm nistered in a manner that provides an overlap of therapeutic effect.
HALF LI FE: 15l ncreased half-life of the insulinotropic and/or incretin

and/ or gut pepti ddFoarekanplegthe figriortshe c@ljRgdtes AYHIod heranghirum laltgand with usef ul

inin vivo applicati . The ipventi ol.ves thi rabl em by provi di ng

i ncreased haﬁﬁﬂéﬁﬁy@ggt%ﬁ_gﬁ%@ﬂwgeﬂﬁgHgédQﬁ%ﬁWﬁéﬁﬂEH%mFﬁgﬁg%Pn and/ or gut
pepti de QDUQlémﬂmn&%BTﬂ&ﬁn@%ﬁ@&hﬂﬂm&@aMhMQD@@ﬂ499@%&%H€Phﬁ&oh@ﬁ9%§
persistence tinmes in the body of the functional activity 20of these

mol ecul es.  about JAY M sq: #0@E00mN eignabao /PGBt i ons of the invention can
have dramatically prolonged in vivo serumor plasma half-1ife and/or
i ncreased AUC and/or increased nean residence time (MRT), as conpared to

i nsul i notropic andfiRfcohipekieibhdle. aNfbidhs SE@njugdR] dfdRe RLAGH @ndkone. | n
addition, the activity of the insulinotropic and/or incretin and/or gut
pepti de nol ecbeessosl igdnep/apt Wi iehia spessesdaei. &l pystatis)edeang pmbedmesipssi ti on

of the inwentd e t. } [ [Mo] . S0 change
in the agﬁivH?%Q%%“%gﬁ%géﬁ?f@%@hgg??ﬁgm?ﬁ@%ﬁ?ﬁ%ﬁngﬁ%g}%%wg%&{%g%fgﬁotropic
and/ or i ncr etdrfin 2adiospegies (P& PPI S8 ash;ee ih taainai@nicsll acleep(apl @Hanor i s
general ly 30 conpensated for by the inproved pharmacoki netic properties of
the conposi tifbRE 297 celie Pithengl. dhe fusigps escapprestes derasibsd heisHiscagtbet he

I nvention may.bi.pd]dPfent & &%Eed\’*t@ c})l?g‘?fn ﬁifc;zzia@g% est&%ri'amma]]ian cells they
incretin/insulinot ropi ¢ agent al one, ut have out equl valent or
can be produced using any suitable method, such as synthetic chemical methods or

20  biological production methods that do not employ E. coli or Pichia species.

In certain embodiments, compositions of the invention are efficacious in
animal models of such as those described in WO 2006 /059106 (e.g. at pages 104-
105 of published WO 2006 /059106) or those described in the examples herein,
25  when an effective amount is administered. Generally an effective amount is about
0.0001 mg/kg to about 10 mg/kg (e.g., about 0.001 mg/kg to about 10 mg/kg, e.g.
about 0.001 mg/kg to about 1 mg/kg, e.g. about 0.01 mg/kg to about 1 mg/kg, e.g.
about 0.01 mg/kg to about 0.1 mg/kg). The models of disease are recognized by
those skilled in the art as being predictive of therapeutic efficacy in humans.
30
Generally, the present compositions of the invention will be utilised in
purified form together with pharmacologically or physiologically appropriate

carriers. Typically, these carriers can include aqueous or alcoholic/aqueous



superior efficacy in conparison to incretin/insulinotropic agent al one due
to the i nproved pharnacokinetic properties (e.g., prolonged in vivo serum
hal f-1i f ewol2arigsp09AUC) of t he conp03|t|og I n addi ti on, PATEP2@ 620
increased half life of the conpositions 'the i nvention they can be
adm ni sted | ess frequently t han the 5|nsulinotropic agent and/or incretin

and/ or gut pep ide drug.al one e. the .ven ents,.once a

mont b oroneeD R Sy Tiligth exa g e S St €apaigs

i nsulinotr OIOIP‘ar@iﬂ&épx‘ehidﬂé‘sfcﬁhhﬁbl@dbOUo@fungbﬁloﬂ@@idlﬁiﬂmaaﬂfger'é BexitfoBe, RleR@6ket han

adm ni stration of insulinotropic and/or incretin and/orlgc pep tide al one,
gcce

S0 achleV|ngfmﬁé0@@§1ﬁ@@“ﬁﬁ@ﬁé@é@@dBﬂﬁﬁf%ﬁ@ﬁN@Pabﬁﬂ@0§$ﬂ R@bb

Met hods for o s t life
w1 be fam RIS HERE Gy AR B R ST L B 8Py 7 BE ey
Kennet h, A etfrdh thi€ltvasiscath S @pbdxiytietiofccRbRsegoetinydpyreslidénéartbiakdf or
PharHBC|sts and in Peters et al, Pharnacokinetc analysis; A Practical
Approach ( 199¥3inatre pafiesse gehaloss sasbibelgdetangents sughrasitvaeiokd ALHYEER0- M G bal di
& D Perron, published by Marcel Dekker, 211" Rev. ex edition (1982), which
descri bes pharnacokinetic par aneters such as t alpha and t beta half |ives
and area under thdntrmvemeus(vbdli@les ihlalluﬁe Hundesd (iufrlct sslpﬁﬂméasha]rsdlntiblemrbbfta) and
AUC and MRT can be determ 1§ %) m.a cu e of eJasna .0r_ sar um

concent rat i orfCBFMIPhg R Do AT TrosaRa s 93 sM age

(avai | abljg f ra‘amtgfeﬁrsﬁéfgeﬁtangﬁ{lﬁoblah@h&ﬁicﬁ'ldhng B¥latfrdb Qﬁltgan(p%)t % Reyused,
for exanmple, to model the curve. In a first phase (the al pha ase) ?he

| i gand i s undésogwi prgsentiMack (P8)rRdpuirgron's Phatrbeptatal Soierncani 1'61h Editon).

*1gand hao" 26bsBRS PLr PR oo RHan B pid LTl PUP R IERE cor onsi e as

the Iigand iqbﬁh@gﬁ@ﬁ,fron1the patient. The t alpha half |life is the half
life of the first phase and the t beta half |ife is the half life of the
second phase. In addition a non-conpartmental fitting model that is well

known i n tShe art CAR (8L O f Q&m#ﬁﬁ%ﬁ%ﬁ 09?%&1% &1‘%10@16‘(!0]}1114051&%115 g‘cgclr?fgqjt?gﬁ)ntae

enbodlnent t he presen inven a conp

fusion(s) or igwoditiogaia(tR)any of€RBE dd)IﬁglthI Krloeyni tﬁ\ﬂmb bﬁﬁrdﬁhﬁy glifl ih b drusi on
or conjugate has an ellnlnatlonhalfllfe e. in human subjects, in the
range of abodtor thepamyptheddrug fusigng or eorgugaé%cﬂ%tthq@V%waweaél@mlstzrf ddrys,

6.0 about 24,00kfis 0adRAhe i B uulaltnRRiEUT 2-8 days e. g about 3-4

days. Conpositions o I nvention se conprising the fusions and

20 The administration can be by any appropriate mode, including parenterally,
intravenously, transmucosal delivery (e.g. sub-lingual), by subcutaneous injection,
intramuscularly, intraperitoneally, orally, transdermally, transmucosally, via the
pulmonary route, via nasal delivery, GI delivery, rectal delivery, or ocular delivery
or also, appropriately, by direct infusion with a catheter. The dosage and frequency

25  of administration will depend on the age, sex and condition of the patient, concurrent
administration of other drugs, counterindications and other parameters to be taken

into account by the clinician. Administration can be local or systemic as indicated.

The compositions of this invention can be lyophilised for storage and
30  reconstituted in a suitable carrier prior to use. This technique has been shown to be
effective with conventional immunoglobulins and art-known lyophilisation and
reconstitution techniques can be employed. It will be appreciated by those skilled in

the art that lyophilisation and reconstitution can lead to varying degrees of antibody



5conj ugat es descri bed herein, provide several further advantages. The
Domai n anti body conponent is very stable, is small relative to anti bodies
and ot herweaniigsmbi ndi ng fragnents of anti bodi es, can PkeTmroduoesd20 n hi gh
yi el ds by expression in E. coli or yeast %é.g., Pi chia pastoris), or
mammal i an cells (e.g. CHO cells) and antigen-binding fragnments of

anti bodi es that. bind serum.al bum n can be easil. |ected fromlibraries
o hurmanor i eivE R G-y et Ba L Runieb oty TR Jo R ErishO  t4Gne of
the inventi onyré@tacEOmPIoss thah NEG AMIbIAAY afd MdBuEEN @hfﬁm&o%@@dﬁl‘é‘ted
produced nore easily than therapeutics that are generally produced in
marmal i an celupsvagdtogcompgnsadth, humani zed or chineric antibodi es) and dAbs
that are not imunogenic can be used (e.g., a hunman dAb can be used for

treating or di agnagsgj i - Ln hu o T 'Fmgq i ejty of
t he insulinotropi ﬁ%%%?%ﬁ%%%ﬁ%ch@%ﬁéd%?@%ﬁﬁadp?élgltsfegggrtr% ecu?%l?g;?ﬁiéan be
reduced wien pré-diabeteabt with imsutih ugsitanrpasinipositiohhedntaoinpahasresentd Alsidnkat

bi nds serum al bunin. Accordingly, .the inventjon provi des a conpositions 20
whi ch can be qrégglug%ﬁﬁ%zjéﬁpéeeﬁwgﬂst@ee.m vkl A }%%HB?‘?%%idQS%&/tBr incretin

and/or gut peptide iﬂﬁt@ eHLaSy %&P@adi%alsjé’\@é%,htoCsﬁﬁai!ﬂereﬁﬁlgﬁ)h%? quRbde¥ce, or

non-i mmunogenic in the context o g nposition that contains a d
t hat bi nds séeppmvahtagniemhafhudhe skitlhd clompies ivtiil bagbledn deternaidaithei st ered to a

bject repeatedly. over.time with mnimal |o of effic due to the
o oborat | one apoateCRipbiErabin el DyPitke SataneSes bR E sy o om

Addi ti onall y,cohlisicierBe fclih@msiofl fSaiRRErifheidat, SaFhroR\e pRiveRtigRsE s saf ety
profile and fewer side effects than the insulinotropic and/or incretin
and/ or gut pejpnibdedagusiersd apdméour Hores gradil encewr day.dwidetwaskly hecoser um

_al bum n- bi ndiv'\}]e%kfy(:tohé/eiet rétQ)voO\]:veetkrs],e?Igcé%’mcgnQE, ofruo%liceo stel ango &%ﬂiq‘égfﬁc%%vé’r‘} the
i nventi on have enhanced Tr'esi dence’ tinme I n the vascular crrculation.

Addi ti onal | y,thichendsh@iposdet dverssi0nontis, bkt @néng@n iméeals iasdabbf,abt y unable to
cross the blood brain barrier and to accunulate in the central nervous

syst em f ol | ovi*AgPEybEEHY-B0QgREKEde phayt dA niskg(c.2.i Hhoukh(-QQ E medre to about

dri mi st rat | . o\ . .
ad ni ot dced wPHGr S feoHoXoL AL QRN | nAS: C dpRODI SO BB LD
t he i nsul i notmghkg.c.antidar(.0 hogétg to abewd/0or mgtkig).pept i de agent al one al one.

Simlarly, the conpositions of the invention can have reduced toxicity
toward particular organs (e.g., kidney or 5liver) than drug al one.

EXAMPLES: Treatment or therapy performed using the compositions described herein is
considered “effective” if one or more symptoms or signs are reduced or alleviated
20  (e.g., by at least 10% or at least one point on a clinical assessment scale), relative to
such symptoms present before treatment, or relative to such symptoms in an
individual (human or model animal) not treated with such composition or other
suitable control. Symptoms will obviously vary depending upon the precise nature
of the disease or disorder targeted, but can be measured by an ordinarily skilled

25 clinician or technician.

Similarly, prophylaxis performed using a composition as described herein is
“effective” if the onset or severity of one or more symptoms or signs is delayed,
reduced or abolished relative to such symptoms in a similar individual (human or

30  animal model) not treated with the composition.



Exanpl e 1: Expression of genetic fusions of GLP-1 (A8G or Exendin-4 and 10
DOM7h- 14 Al budAb: Either exendin-4 or GLP-1 (7-37), with alanine at

posi ti on Soneplmewd by gl ycine ([ GlLy8] Gé? 1), was cl onedTaP2@ofde®zon with
DOWh-14 (a donmain anti body (dAb) which brnds serum al bumin (al budab) with
an am no acid sequence shown below) 15 into the pTT-5 vector (obtainable
from CNRC, Canada),, | n each casg.the P-1 or exendin-4 .was . at the 5 end
of “the Construct - aHtE PREORABILR! (BT Rgnapn G R pmsnigRdas yo <
(DATO0114, DAToRfhetior kR bifer tHofpe@cldn ackd a&hiss. g.%ﬂ_er%ﬁﬂa%ept%-g 09120) were

made with the am no acid sequences shown in Figure 1 Bet ween GLP-1
or exendi n 4 ngptdestos saal malequdesndBessifuntear agents fandaeludevigps slaes) suskhap

20( A5 x 3), i in " j e ] r j ectively
separate do naflggn?s&on&?%h%%ﬁ!ﬁ% t éﬁgﬂg} ’ g?ﬁd Z{ngeﬁ (g‘%b%og?%{t&aﬁgoﬁ%%ﬁﬂh(%ﬁggf%?% :
529- 32. 456) dmnaunoktikelangonposed of a second GLP-1 noiety between the GP-1
or exendin 4 and the dAb. The linkers were included as spacers to separate

the GP-1 or exendjn 4 spatially fromthe dAb to prevent steric hindrance
of the binding bet%eﬁ‘?mcpﬁém@il@%l/th%imﬁg‘é%??&ibr?-a&{n%latefw ‘?J-fg?ffiﬂ‘é‘é@gt or. The

sequences of  henGQRE 6&&%r§n@r6§d&iﬁ8ﬂ‘£l tliléi‘aﬂ:é'uﬂ%?a&iv@:%?@ts.sﬁ@eh@ NGS 1-7.

Endotoxin free " DNA was prepared 1n E.coli using alkaline lysis (using the
endot oxi n f r eemplosisimn of Giegavdoitivn isodsinanEbddewith emndlingen tleM)peancagmed t o

transfect 30 HEK293E cells (obtainable fr RC, nada) . Transfection was
| nto250m {I'ASKAEN RpssEe 31 P bdpmperad BN S SRR Wy 535u1 o

293f ect i no( | NbidgQERM adiifhistRABE oPfhe VAItBRA] dsbRs IGABRII9XRE 88BpoNHinAsSH at 30C
for 5 days. The supernatant was harvested by centrifugation and

purification thanveyticsf gndrihe gdditygnad agent azgdgBnisgrd-ip@migRROthe! Pe¥PRHan
purification Qn Epr%ttt%i n L.-Perf%ttei n was batch bound to the resin, packed on
e

a colum and O\IX\I/aetlél vmertaﬁelit{f co|°0m1 vol unes of PBS. Protein was eluted with

50mL of 0.1M glycine pH2 and neatralised with Tris pH3. Protein of the
expected sizednBE LilBENti fi ed on an SDS- PAGE gel . Sizes are shown in the
table 1 below 5 Table 1: Mol ecul ar wei ghts of DAT0114, DAT 0115, DATO0116,
DAT 0117, DAT 0118, DAT 0119, DAT 0120 constructs Fusion protein Expected

MA DATO1%44 Increased half-life of the insulinotropic and/or incretin and/or gut peptide
molecule e.g. the GLP-1, PYY or exendin ligand is useful in in vivo applications.
The invention solves this problem by providing increased half-life of the
insulinotropic agent and/or incretin and/or gut peptide drug e.g. GLP and exendin, in
vivo and consequently longer persistence times in the body of the functional activity

20  of these molecules.

As described herein, compositions of the invention can have dramatically
prolonged in vivo serum or plasma half-life and/or increased AUC and/or increased
mean residence time (MRT), as compared to insulinotropic and/or incretin and/or

25  gut peptide molecule alone. In addition, the activity of the insulinotropic and/or
incretin and/or gut peptide molecule is generally not substantially altered in the
composition of the invention (e.g., the conjugate, or the fusion). However, some
change in the activity of compositions of the invention compared to insulinotropic
and/or incretin and/or gut peptide molecule alone is acceptable and is generally

30  compensated for by the improved pharmacokinetic properties of the compositions of
the invention. For example, compositions of the invention may bind the target with

lower affinity than incretin/insulinotropic agent alone, but have about equivalent or



18256 DAT0115 16896 DAT0116 15950 DATO0117 19798 DAT0118 15936 DAT0119 15318
DAT0120 18895 10 Exanple 2: Show ng that G.P-1 and exendi n-4 Al budAb
fusi ons bwoadosemmysal bum n: G.P-1 and Exendi n-4 Al budAb pCugiroons/ ooere
anal ysed by surface plasnon resonance (ngéore AB obt ai nable from GE
Heal t hcare) to obtain information on 15affinity. The anal ysis was perforned

usthg a Bshggr?greef TRl goanrl}?a(ljrlxs gre?‘nﬁnsuhnotroplc agent alone due to the

improved pharmacokinetic properties (e.g., prolonged in vivo serum half-life, larger
AUC) of the composition. In addition, due to the increased half life of the
compositions of the invention they can be administed less frequently than the
5  insulinotropic agent and/or incretin and/or gut peptide drug alone e.g. they can be

given to patients once a month or once a week, and they also attain a more constant
level of insulinotropic and/or incretin and/or gut peptide agent in the blood than
administration of insulinotropic and/or incretin and/or gut peptide alone, so
achieving the desired therapeutic or prophylactic effect.

10

Methods for pharmacokinetic analysis and determination of ligand half-life

will be familiar to those skilled in the art. Details may be found in Kenneth, A et al:
Chemical Stability of Pharmaceuticals: A Handbook for Pharmacists and in Peters et
al, Pharmacokinetc analysis: A Practical Approach (1996). Reference is also made

15 to “Pharmacokinetics”, M Gibaldi & D Perron, published by Marcel Dekker, 2™
Rev. ex edition (1982), which describes pharmacokinetic parameters such as t alpha

and t beta half lives and area under the curve (AUC).

Half lives (t': alpha and t': beta) and AUC and MRT can be determined

20  from a curve of plasma or serum concentration of ligand against time. The
WinNonlin analysis package (available from Pharsight Corp., Mountain View,
CA94040, USA) can be used, for example, to model the curve. In a first phase (the
alpha phase) the ligand is undergoing mainly distribution in the patient, with some
elimination. A second phase (beta phase) is the terminal phase when the ligand has

25  been distributed and the serum concentration is decreasing as the ligand is cleared
from the patient. The t alpha half life is the half life of the first phase and the t beta
half life is the half life of the second phase. In addition a non-compartmental fitting

model that is well known in the art can also be used to determine half life.

30 In one embodiment, the present invention provides a composition,
comprising fusion(s) or conjugate(s) , according to the invention wherein the fusion

or conjugate has an eliminationhalflife ¢.g. in human subjects, in the range of about



dextran matri x) that was coated with serum al bum n. About 1000 resonance
units (RUs) of each serum albumn to be tested (human, rat and nobuse serum
al bum n) we=o0imsedsl i sed in acetate buff§$ pH 5. 5. Fl owpceliP2d1006402he

Bi ocore AB was an uncoated, bl ocked negative control, flow cell 2 was
coated with Human serum 20 al bumn (HSA) (815 RUs) flow cell 3 was coated

wth Rat ser al bumi n (RSA) (826 and.flo ell 4 ) ated wi.t h Mouse
er um al bur riACHER 7RIS R OTELEROEE el €81 o8 BERuE RE Bl sed
mammal i an ti sgufiysW.d ubeutdss deed ¢ hedutizng iy, exanpl e above. A range
of concentrations of the fusion nolecule were prepared (in the range 16nM

to 21AM by dilution into Bl ACORE HBS- EP buffer (0.01M HEPES, pH7.4, 0.15M

NaCl, 3nmM EDTA, 0.005% sur f 0) and f . .he BI.ACORE chi p.
5 A ity (ROt BF Mg b Anhore AR MO By T v

on-rate and abohjupatce deddrivebhdreint praoRs sgenelrfattes ddyartoreemhe Bontivs of dAb in
the region of the KD. Affinities (KD) are sunmmarised in the follow ng table

2: 10 Tabl e Zntibpdhigsampasentap pery st éscapil irlativaroiiedics apdiadiar attigenand
Fust on_ AT 041 T Reepcil pbtusSapsepfoctils B R o B Psa
800nM 700nM MBA or yeast (e.g., Pichia pastoris), or mammalian cells (e.g. CHO cells) and

antigen-binding fragments of antibodies that bind serum albumin can be easily

10 selected from libraries of human origin or from any desired species. Accordingly,

compositions of the invention that comprise the dAb that binds serum albumin can

be produced more easily than therapeutics that are generally produced in mammalian

cells (e.g., human, humanized or chimeric antibodies) and dAbs that are not

immunogenic can be used (e.g., a human dAb can be used for treating or diagnosing

15  disease in humans).

The immunogenicity of the insulinotropic and/or incretin and/or gut peptide
molecule(s) can be reduced when it is part of a drug composition that contains a dAb
that binds serum albumin. Accordingly, the invention provides a compositions

20 which can be less immunogenic (than e.g. the insulinotropic and/or incretin and/or
gut peptide molecules alone) or which can be substantially non-immunogenic in the
context of a drug composition that contains a dAb that binds serum albumin . Thus,
such compositions can be administered to a subject repeatedly over time with
minimal loss of efficacy due to the elaboration of anti-drug antibodies by the

25  subject’s immune system.

Additionally, the compositions described herein can have an enhanced safety
profile and fewer side effects than the insulinotropic and/or incretin and/or gut
peptide agents alone. For example, as a result of the serum albumin-binding activity

30  ofthe dAb, the fusions and conjugates of the invention have enhanced residence
time in the vascular circulation. Additionally, the compositions of the invention are
substantially unable to cross the blood brain barrier and to accumulate in the central

nervous system following systemic administration (e.g., intravascular



110nM 130nM The results above denonstrate that the fusion

nol ecul es retain the ability to 15bind to all types of serum al bum n and
this i ndiwetes/B3has they are likely to haye an ext endedPhalfr24i0foesozn vi vo.
Exanmpl e 3: GLP-1 and exendi n-4 Al budAb fgéfons are active in a GP-1
receptor binding assay (G.P-1R BA): 20 Fusions were buffer exchanged into

cells. (obt ai AABIBSF M ABCCARE]e Ui oy o~ BTk PEaeBteT T Soarey SEbr

transfected wihg @a&%etg?ﬁ@%&ﬁl@e@h@é@ﬂﬂéctﬁﬁﬂc‘é ridorl 4Ghé BEASRHLBROT L er gene
and also with the human P-1 receptor) were 2b5seeded at 2 x 105 cells/nL

in suspensi orﬂnd@@il@reta@mgubnem@magw algag alﬁéﬁnﬁ&ﬁﬂ@&’ ﬁhyrcompomlgngof Cell s
th di |
contai ni g 2rh gk boehtAM HREER Beich o SR RERS b CUMRYes 254,

wel | pl ate@s qm&t)athzmmggla[amb/well of the conpound to be assayed. After the
addition of assay control, plates were returned to the incubator for 3h at
37C and 5% CQ2. After the incubation, steady glo luciferase substrate

(obt ai nabl e fﬁ;@m%@ga) was added to the wells as described in the kit
and the plates sealed with self-adhesive plate seals (Wber Marking Systens
Inc. Cat. No. 607780) Pl ates were placed in 5 the reader (\/ i ew ux, Perkin

El rer) and pr ed for 5 mnutes. pri in uor escence
and pl ot ting ¥ AR dr §pre€%%%ﬁﬁ?&%§%?§§a§@&5’ Aaga(%a%%éea ingb#dent r at i ons
in the prlgserlggmlgdl@gﬁ,gagg of 10uM al bum n, allow ng a dose response curve
to be fitted wth and w thout the al bum n. ECSCB were cal cul ated and are

sumarised in the following table 3: 10 Table 3: Activity of G.P-1 and
CLESR e EcHTEEr LS Gt G M RSERL 2 ROOELDR R fid 2
([Gly®] GLP-1), was cloned as a fusion with DOM7h-14 (a domain antibody (dAb)
which binds serum albumin (albudab) with an amino acid sequence shown below)
15  into the pTT-5 vector (obtainable from CNRC, Canada). In each case the GLP-1 or
exendin-4 was at the 5° end of the construct and the dAb at the 3” end. In total, 7
constructs (DATO0114, DAT 0115, DAT0116, DAT 0117, DAT 0118, DAT 0119,
DAT 0120) were made with the amino acid sequences shown in Figure 1 (A-G).
Between GLP-1 or exendin 4 and the dAb there was either no linker, a gly-ser linker
20  (G4S x 3), or a helical linker. "Design of the linkers which effectively separate
domains of a bifunctional fusion protein.” Protein Eng 14(8): 529-32.456) or a linker
composed of a second GLP-1 moiety between the GLP-1 or exendin 4 and the dAb.
The linkers were included as spacers to separate the GLP-1 or exendin 4 spatially
from the dAb to prevent steric hindrance of the binding between the GLP-1 or
25  exendin-4 and the GLP-1 receptor. The sequences of the constructs are shown in

Figure 1 (A-G) SEQ ID NOS 1-7.

Endotoxin free DNA was prepared in E.coli using alkaline lysis (using the
endotoxin free plasmid Giga kit, obtainable from Qiagen CA) and used to transfect
30 HEK293E cells (obtainable from CNRC, Canada). Transfection was into
250ml/flask of HEK293E cells at 1.75x10° cells/ml using 333ul of 293fectin
(Invitrogen) and 250ug of DNA per flask and expression was at 30°C for 5 days.

The supernatant was harvested by centrifugation and purification was by affinity



GLP- 1R BA (10uM al bum n) EC50 (pM n=2 DAT 0115: Exendin 4 ((4S)3 DOMrh- 14
fusion 8 38 DAT 0116: Exendin 4 DOM/h-14 fusion 12 72 DAT 0117: Exendin 4,
hel i cal |woker03DO’h- 14 fusion 4 15 DAT,0120: G.P-1 AS8E&cThPRiioabsoké nker,
DOM7h-14 fusion 18 127 GA.P-1 7-36 16 18 Exendin-4 1.0

10

15

20

purification on protein L. Protein was batch bound to the resin, packed on a column
and washed with 10 column volumes of PBS. Protein was eluted with 50ml of 0.1M
glycine pH2 and neatralised with Tris pHS. Protein of the expected size was

identified on an SDS-PAGE gel. Sizes are shown in the table 1 below

Table 1: Molecular weights of DAT0114, DAT 0115, DAT0116, DAT 0117, DAT
0118, DAT 0119, DAT 0120 constructs

Fusion protein Expected MW
DATO114 18256
DATO115 16896
DATO116 15950
DATO117 19798
DATO0118 15936
DATO0119 15318
DATO0120 18895

Example 2: Showing that GLP-1 and exendin-4 AlbudAb fusions bind serum

albumin;

GLP-1 and Exendin-4 AlbudAb fusions were analysed by surface plasmon
resonance (Biacore AB obtainable from GE Healthcare) to obtain information on
affinity. The analysis was performed using a CM5 Biacore chip (carboxymethylated
dextran matrix) that was coated with serum albumin. About 1000 resonance units
(RUs) of each serum albumin to be tested (human, rat and mouse serum albumin)
was immobilised in acetate buffer pH 5.5. Flow cell 1 of the Biocore AB was an
uncoated, blocked negative control, flow cell 2 was coated with Human serum
albumin (HSA) (815 RUs) flow cell 3 was coated with Rat serum albumin
(RSA)(826RUs) and flow cell 4 was coated with Mouse serum albumin (MSA) (938
RUs). Each fusion molecule tested was expressed in mammalian tissue culture as

described in the example above.



0.82 15The results above denonstrate that all of the fusion nol ecul es
tested retain potency for binding to the G.P-1 receptor. The results al so
denonst r ave 2hiai39@9hi s potency is retai ned i n the preseneeTaP2siens4@l bum n.
Hence, these fusion nolecules are likely £6 retain the ability to bind the
GLP-1 receptor in vivo. Exanple 4: Expression of DAT0115, DAT0116, DAT0117

and DAT0120 in HEK 293 m"ralla ti s ul tur | | owed b urjification by
roteln Laffini ty>Eige O oSt ok oo Besifh e apmytecl g it of
this experi memgnas2iNg) By 8l iRbBIAICORRHBREPI HuefeAd) IN BERES pH7 4,
characterisation. Protein was expressed in manmalian tissue culture in HEK

293E cel | s f rblAMMNaGEPmE! Bt fef. Oﬁé%cﬁelgfé@tﬁlﬁé’d'zob and Aewed eqrpwubey. Briefly,
endotoxin fr AR Wag;,Pr epar ed and purified and used to transfect HEK293E
cells. Protein expressnpon was for 5 days at 30C in a shaking incubator and
cultures $ere spun 10down and supernatant (containing the protein of
interest) harvested. Protein was purified fromthe supernatant by affinity

capture on prot ei riMifingy4KDY avas crlsnlaied feomthe BiAGORE depes(hydlating eprrate
Heal t hear e, %)‘?1* ﬁté—cu&%ér{{) %cés'}go P&‘d‘%g)bgn Sdnitka¥BSs JRD MARIR %10‘91'

appr oxi mat el y col um vol unes en proteln was elute
appr oxi mat el JKB. &ffinities (Kd))wm@wrmhaﬁseﬂiMlgieyfolld\mn;gﬁ%lez In this case
15(contrasting with the previous exanple), further purification was then
undertaken. Protein (in tris-glycine) was buffer exchanged to 20nM acet ate
pPH 5.0 priigor b1k agnachotsti P-4 had AkdRIIRA LI AP0 Rinkdh, RREAL hdlile &flim
resource S colums (CGE healthcare) pre-equilibrated in 20mM acetate pH 5.0.
After washi nglivininst he sanme buffer, protein was eluted via a 0-0.75M or
NaCl gradient in 20nmM acetate pH5.0. 20 Fractions of the correct size were
then identified by SDS-PAGE el ectrophoresis and by nass spectrorretry and
were then cdnbi ned T pARIE26 NeLiPLD@)- 3W&8@' N APl 17:"xGEPD (968y
buf fer exchgnged info 20mM citrate, pH6. 190mM NaCl and concen r at ed to
bet ween 0.5 and 5ny mllcabﬂmkér,d)%hf-l‘l fllém@ld tPO YRl bfwBiguM filter to

ensure sterif pte—5——FProduction—ofstie PYY(3=36)Donrh=14=(10
(R108C) Al buc}i\%‘xpept lggﬂ\/:[onj ugate (which has tlﬁgﬁlg{ructure shown in fijgure
3) and which RsA a Dgowihvi14- 10 (R108C) al budgbyppgmy ugated to the PYY3-[36

via a |ysing repeat PEG linker): 30 The Danvh-14-10 (R108C) allbudab
was expressed\/lgﬁd pldifnMdd as descri bed as fqll3@wsl in E.coli: The gene
encodi ng t heBOMA=14-16—(R108C—was—ctoned—tnto—vectorpEF36—To—enabl e

cloning into expression vector, fusions were produced as
The results above demonstrate that the fusion molecules retain the ability to

15  bind to all types of serum albumin and this indicates that they are likely to have an

extended half life in vivo.

Example 3: GLP-1 and exendin-4 AlbudAb fusions are active in a GLP-1 receptor
binding assay (GLP-1R BA):

20
Fusions were buffer exchanged into 100mM NaVl, 20mM citrate pH 6.2.
Meanwhile,CHO 6CRE GLPIR cells (CHO K1 cells (obtainable from the American
Type Tissue Collection, ATCC) stably transfected with 6 cAMP response element
driving a luciferase reporter gene and also with the human GLP-1 receptor) were

25  seeded at 2 x 10° cells/mL in suspension media. Suspension culture was maintained
for 24 hours. Cells were then diluted into 15mM HEPES buffer (obtainable from
Sigma), containing 2mM L glutamine (2.5 x 10° cells/ml) and dispensed into 384-

well plates containing 10ul/well of the compound to be assayed. After the addition



assenbly PCRs with Ndel restriction site on 5 followed by the PEL B | eader
sequence (am no acid sequence shown in Figure 15 (i) SEQ ID NO 46). Vector
and asserubyeoR@ER309er e di gested with hheé9and BanHl r esPCIraPR@0/064020
endonucl eases followed by ligation of the“insert into the vector using a
Quick Ligation Kit (NEB). 2 mcrolitres of this ligation was used for

transformati on. of Machl, cells. After fhe 5recover er,l ells
were: plated G SgacoRrel Bacs it IcHTRE! Bahg ERHEP Hr Sha § Cd Bl CEE 37
over ni ght. COAf?é}'tﬁém‘éﬁISa%oﬁeﬁé‘ﬁ@“g%ilu%ﬁgragé"ﬁﬁ)gtr&g'@élﬁhlﬂh‘tﬂg %H?P&ﬁ{e@% i Prep

sequence were used for plasm d propagation and isolation (Plasm
kit, Q agen).adBt@(thES)llsed decmerdanttihclis ot the ¢ langstsaalpd asﬂlmsdlfBNlhemfd

resulting co i d, for, i nocyl at i of ion cultu

Epr 655t on vt SRy Sre i e B Ao P i 5038 e PRGNS ng s0m
of nodifiad tgE FdafiérqQVREWILR, PERINENSHINE prd RRubdb$ forBSminlRS ?hai Rdeadingn
OD=0.1 and was then grown at 30degC suppl enmented with 50ng/ ml KananyC|n At
A600 =0.5-1 db¢ flyorigegeacd sndudettingiof resplisT Conposod Mas pssayedepaamaeradt i on, and
growt h was contin t h e e cul uper nat ant was
clarified bycge% %%Eg%g%%%gggggggﬁiﬁm (% Egg%&QTg?h%ﬁ%§%$§§§§d protein
was t hen purirkippdsd s folte ﬂi:ttealrwﬁ[hadiﬁumﬁrtﬂaaaammimSIEIgsoEW@mcmatsaream i ne
(GE Heal thcare, Cat.No.  28-4058-03, protein L coupled), and eluted fromthe
Protein L usidtg et sorgessed iethsdplleyvingiable deut ral i zed by addition of 1/5t1
el ution vglume of 1M Tris, pHB8.0. The protein was then pH adjusted using
0.1MCitric Acid to pH5 and applied to a 30nmlL Source S colum (GE

Heal t hcare) ZDakdeBi Activigt &fdshP-4l an8@rdddsodiAlbudAt fuastoms ipdH&LPAl greagtoent from
0-100 of 50m\.Sadi um G 1M NaCl was applied using the AktaXpress
FPLC (GE hegh¥W§8$@?aﬁgéiﬁﬂgdﬁgyﬁFract|ons were anal yzed on SDS- PAGE and

t hose containing the purest product were pooled. The final protein was
desalted into 50nM Sodi um Phosphate, pH6.5, 5niM EDTA. 25 The
Donvh-14-10 |( RLO8C) al budab was {&tdP-IRMked toGLPPMYB3: ABudiathmnzo) g
nol ecule (but with a lysine at ppsiti 10 whi cap. be derivatisedwith
PEG | i nker) |using the PEG |inker @ﬁ%%%&QPT guﬁgﬂépﬂ$ﬁb2PYY and t he |PEG
wer e preparqugy(ﬁq§qg@5@nqhenlcal synthesis.| The malerm de at the end of

t he PEG 30 I|li nker was then used {® conjugate 3% PYY peptide to the|free
cystei ne of KﬁéSEbBﬁﬂAEﬁlﬁﬁw@EHOBC) al budab pfrepared as described above.

The free cy N * o RI086—was—freduced—by—addit+or—of
Di thiothreitd? ?EH¥§ E%@llnf nal temcentration #f 5mM incubated for |30
m nutes and | DOM7h-14 fusion
DAT 0117: Exendin 4,

helical linker, DOM7h-14 4 15
fusion
DAT 0120: GLP-1 A8G,
helical linker, DOM7h-14 18 127
fusion
GLP-1 7-36 16 18
Exendin-4 1.0 0.82
15 The results above demonstrate that all of the fusion molecules tested retain

potency for binding to the GLP-1 receptor. The results also demonstrate that this
potency is retained in the presence of serum albumin. Hence, these fusion molecules

are likely to retain the ability to bind the GLP-1 receptor in vivo.



finally desalted into 50mM Sodi um Phosphate, pH6.5, 5mM EDTA to renove the
DTT. Mal ei m de activated peptide was then mxed with the protein at a 1:1
rati o anaworoubsb@d to all ow the conj uga%@on to occur. PCOMPa@aeI0das
purified fromun-reacted Donvh-14-10 (R108C) by |on Exchange chromat ography
in a simlar manner to that described above. Fractions enriched in

pur 1 Poati on v i Bt SEPAT BT, EETRAR: bAoet SR ORI O iBhyate
was buffer e@b&ﬂﬁﬁﬂaﬁﬁﬂis@ﬁ@h}dﬁﬁ@fdll}()w%@%?rlfyﬁ%c@cﬁﬁ StePPE 6Fi6Capdre 10

Exanpl e 6: Expression and purification of genetic fusions of Exendin-4 and
DOMZh- 14- 10/ apdirhexchanss crgagagrapitie ai m of this experiment was to
efficiently express DM57139 and DM57143. 15 DMS7139 is a fusion of

exendi n-4 wi th DOWh-14-10 (a domai n anti body (dAb) that binds serum

al bum n, 3l sorhenimwofass axpeainindaly topddbdeiprddd fosirayvitasidom afo exendi n- 4
with DOM 7h-11-15 (a domain anti body (dAb) that binds serumal bumn, also
known as an hBiAKHFatoR. Broteip was GrRTRsses it Bammplish Hewis sutungi BEK A3E The

fusion could I VLY . L L d of
the Al budab. ok 1o gh Y Syl Bkl itthe PASIENETEHERG HARLANANC s
fusion w th DONRhwisdrdhral add@Mrtiied bad Ssedvih eraesfestditiKPOIE (pdlst Prdeeimas at t he

5' end of the construct .and Al budAb at e 3" end. In total two constructs
wer e made eaazfpreﬁ%%ma_ﬁ&or%c&ayagbf ik ginchBd te ShEn e PYept i de
and the Apbudffin ha&ubdrhkieht WERainite! tHEBRdIAR oRiIntRBG Pharl Gt REPRI@h Sy he
exendin 4 spatially fromthe dAb to prevent steric hindrance of 25 the

bi ndi ng bet weemificl droox b diperdatantdytafieniGLRplure es ppitoin. L Jgacossstyemmices of t he

constructs are.shown. in figures and. 1(n To.enahl e cl oni into
cxpr esst on veava erfishL bR R RS gt GRS PR e ™
restriction sydsBed®With'appi@klrenelg 100 YoletheSBPIBS GiPtheAPottiRevamaed aci d
sequence is shown in figure 1(q) , SEQ ID NO 17) signal peptide and with

BamHl site orvigh apnsexingtedy 5 solummppluwgs ofi GHY slysem pld2 Ohkishisisasd ast t hree

codons chang i T ' ) (%gﬁ%; I AVA
i nst ead g? Sggql{tﬁa%g%‘(ﬂg ﬁ]tg&]%eo F‘%%%%@%b@té@g %%-Ct eats:}(!)}({r%lglgg &Ssea%t%g' by the
si gnal pept i daseirofin kis-glotihe) was buffer ehdhgddan 20hyM hbeats pEiLR0peonfo t he
fusion starts straight after the]O(\%eEt_i dase cl eavage site, An Ncol digestion
site has beerloiding pang g Akinpei lowe e imparallel) Al Freoyrge d cobayl (GF t he si gnal

peptide and tagyfdaf Sty AR IRLARUYS 2 é&&ﬂé %  SOMENERhind Hifh A0
facilitates future eé%tr)c%nﬁtr)lg as vvtel%Mas egfili ng to pr ot%%??lon o?ﬁgﬁe
5f usi on wi t h Huffeg phbttmrwasrediiteémo a0f-0 ga¥haki Wall gihkentrmd] O M cheptefELTES 0.
expr essi vector copprising the changes |i.sted iven the nane
poanBS.  Jlot dredie® LB BT etRsy T HE T Se s LR NGL: sl Bt ond
restriction edaauGheaRaRtdyQnl QNBdRY chin8alcl @'make %Ha%ﬂan}rsr%rfetm bhglet he
vector using a Quick Ligation Kit (NEB). 2 mcrolitres of this |igation was
used for trarfydpemmues than biffer exchanged into 20mM citrate, pH6.2, 100mM NaCl and
concentrated to between 0.5 and Smg/ml. Protein was filtered through a 0.2uM filter
to ensure sterility.
25
Example 5: Production of the PYY (3-36) Dom7h-14-10 (R108C) AlbudAb peptide
conjugate (which has the structure shown in figure 3) and which is: a Dom7h-14-10
(R108C) albudab conjugated to the PYY3-36 via a lysine and a 4 repeat PEG
linker):
30  The Dom7h-14-10 (R108C) albudab was expressed and purified as described as
follows in E.coli: The gene encoding the DOM7h-14-10 (R108C) was cloned into

vector pET30. To enable cloning into expression vector, fusions were produced as

assembly PCRs with Ndel restriction site on 5’ followed by the PEL B leader



10Machl cells. After the recovery growh period, cells were plated on agar
pl ates containing carbenicilin and incubated at 37C overni ght. Col onies
wer e sequwoced/dmdet hose cont ai ning the ﬁgrrect sequenceCEaPe0109em26 or

pl asm d propagation and isolation (Plasmd " Mni Prep kit, Q agen).
BL21(DE3) cells were transformed with plasm d DNA and resulting col onies
were used for inoculat.ion .qf expression | ture.. i.0 S

bor for med by FHECLT HETIBR A6R SaTufnee gros ipgire 4t (0SB G el efiatmd
(suppl ement edisyntdly ORI @OHI BB 55 N bh OBRGIVE tésfictRalcHilditfhsesl dr opl et
of antifoam (antifoam A204; Signma) and 100 mcrogramper mlliliter of

car beni ci | | i follayed biy Bgatwa of tleaibssreiatd e vectar yhnga Quickd-igatiging it &YEBAt i on
250 rpm and s . . er i fd e . fugati on
2t 3700xg 1 or? TRRGRS S HESHPRLRE AR diainrte RS ST | e
cl ari fi edssupesdvatyagtowitspdribdpcaiseidie blasddr@adpat platds Conthigdd & daelbdngsilifCaid No.
28-4058-03, protein L cooupl ed), and eluted fromthe Protein L using 0.1M
gl yci ne pH2. oncubated ah a7 aysraight. Gofaniesovere yeaughesdand sy coatainiig the ~ Next

protein was hal v . (; J Y N i
acet at e- acet %gﬂgg%&%%g“%@%sgg%%ﬁ %ﬁlggr@?g%@r? atI?Ei>(<1(:1 a%yg@gdrsgﬁrr%%\%%lr aphy 25
on t he Akt aXdtreskit(@agtoaBLhn®B) celRrotreitranyfasn¢dade glasmidOduamce S 6nil

colum in Buffer . A (no.salt buffer) and thap eluted with Buffer B gradient
(20MM sodi um SRR ‘é’-l%%%W%reé‘é?‘LF%Hmf}lg“%/PR%@I?SSchmtbr—e? SBBSYM 75 mi nut es

in fractiigns. cHoaRtd HPmolEaEoROB] Y7RH PRk ShRa i RN Do MBSt RRRCIHANEL 'Y

and those of the correct nass were pooled. The final protein was dialyzed
into 20MM ci tmedie(DHgmM 30 thiaGlashuddudated atred Qloehi iang wastheneromt at HsldgGy

SDS- PAGE d Ma S tr. try, l. 1 t truct .sh i
Floure 3) 1 n SROCHERaouoRa s BhEr Sas i Gaa g e RS IG E oror i 1 e
of the_ ExendiinTé lsouhin BTk n, andgloheh RAY Crisa®h 24 RueAR chilgh

described in exanple 5 and with the structure shown in figure 3) was

|
det er mi ned i nTheniks ahephswermaime vedelarified basauyfugstionpt3dPss for ddwpect ed

W th receptors, of | r . i . i.
descri beggi n zfyea\ll)v% egier% ﬁétteg]t\;%ethgt glgg%)adyf% ?%eﬁ?ﬁ%@%{%@%ﬁé&:ﬁﬁﬁ i?lhr%eg%l ogy
12. 9. 1-12. 9. I6strchéhline (QRa¢nixbodrogiat. No. QR i4068-00f proteén Exengsled); dndeldicBYY

(3-36) Al budAb fusion pegti-des are shown in Table 4. Results denpnsirate

. _ I

that both ExdffiPMePraisin Pyyingd. 3 lycing il Bepen erdratisdnmaddiiondiilyity to
activate bot hyfhe ANG TRUSARIOTAS pteih DAL IheR QN Bt EEERS 1
(Exendi n-4 Al bugﬁb/ l]é_HII:}’QRR anﬁpsP@Y (3- 3653/ %{IP@Z%E) © %{é &pspar e%?é s'eﬁ/[ecti vity
of the PYY (3i8t)AdidbodHb ahdrupplicd thie¥0id Soewe (3 ailienn 6K $ealhdahe f ol | owi ng
order; NRY2R>NPY5SR* >NPY1R>NPY4R for .the h receptors a
NPV 2R NPV R KRS FR PO RS Ee Bt o Badieg) £etito BPLPiMs range
from several dJydngdhedrdt prislAVPNLO! fas YRR CORPMd ARtaRBREL HRL@GLEVI ty for
NPY2R to the other NPY receptors within the sane species (calculated from
Tabl e 5). healthcare) over 150ml. Fractions were analyzed on SDS-PAGE and those

containing the purest product were pooled. The final protein was desalted into

50mM Sodium Phosphate, pH6.5, 5SmM EDTA.

25
The Dom7h-14-10 (R108C) albudab was then linked to a PYY 3-36 amino

acid molecule (but with a lysine at position 10 which can be derivatised with PEG

linker) using the PEG linker shown in figure 3. The PYY and the PEG were

prepared by standard chemical synthesis. The maleimide at the end of the PEG

30  linker was then used to conjugate the PY'Y peptide to the free cysteine of the
Dom7h-14-10 (R108C) albudab prepared as described above.
The free cysteine of Dom7h-14-10 (R108C) was reduced by addition of

Dithiothreitol (DTT) to a final concentration of SmM, incubated for 30 minutes and



20 Tabl e 4: Pepti de-Receptor pharmacol ogic profiles for

and PYY (3-36) Al budAb fusion proteins Receptor/A budab Human Muse
stdev n pEGR011930@6251 GLPlR/exendin-4_%}L36 0.14 3 11PO®/EP2010/064020
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15

20

25

30

finally desalted into 50mM Sodium Phosphate, pH6.5, 5SmM EDTA to remove the
DTT. Maleimide activated peptide was then mixed with the protein at a 1:1 ratio

and incubated to allow the conjugation to occur.

Conjugate was purified from un-reacted Dom7h-14-10 (R108C) by lon
Exchange chromatography in a similar manner to that described above. Fractions
enriched in conjugate were finally purified from free peptide using Protein L affinity
purification in a similar manner to described above. The final conjugate was buffer

exchanged and analysed by SDS-PAGE and Mass Spectroscopy.

Example 6: Expression and purification of genetic fusions of Exendin-4 and

DOM7h-14-10/ DOM7h-11-15 AlbudAb:

The aim of this experiment was to efficiently express DMS7139 and DMS7143.
DMS7139 is a fusion of exendin-4 with DOM7h-14-10 (a domain antibody (dAb)
that binds serum albumin, also known as an albudab) and DMS7143 is a fusion of
exendin-4 with DOM 7h-11-15 (a domain antibody (dAb) that binds serum albumin,
also known as an albudab) in E. coli with correctly processed N-termini. The fusion
could then be tested for activity of the exendin-4 portion and of the AlbudAb portion
in subsequent experiments. Exendin-4 was cloned as a fusion with DOM7h-14-10
or DOM7h-11-15, where exendin-4 peptide was at the 5° end of the construct and
AlbudAb at the 3° end. In total two constructs were made each including (Gly4Ser)3
linker between the exendin-4 peptide and the AlbudAb. The linker was included as a
spacer to separate the exendin 4 spatially from the dAb to prevent steric hindrance of
the binding between the exendin-4 and the GLP-1 receptor. The sequences of the
constructs are shown in figures 1(m) and 1(n) . To enable cloning into expression
vector, fusions were produced as assembly PCRs with Ndel restriction site on 5’
followed by modified OmpT (OmpT AWA the amino acid sequence is shown in
figure 1(q) , SEQ ID NO 17) signal peptide and with BamHI site on 3’ terminus.
OmpT AWA signal peptide has the last three codons changed from wildtype
“TCTTTTGCC” to “GCTTGGGCC” which codes AWA instead of SFA. That

change improves processing at the correct site by the signal peptidase of E. coli.

Exendi n-4 Al budAb

pEC50



0.40 3 NPYLIR/PYY 3-36 7.33 0.27 4 7.13 0.22 4 NPY2R/ PYY 3-36 10.30 0.18 4
10.63 0.30 4 NPY4R/ PYY 3-36 6.91
WO 2011/039096 PCT/EP2010/064020
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Additionally the sequence of the fusion starts straight after the peptidase
cleavage site. An Ncol digestion site has been introduced, which overlaps with the
last codon of the signal peptide and two first amino acids of exendin-4 sequence.
This change facilitates future subcloning as well as leading to production of the

5  fusion with free N-terminal end of exendin-4. The modified pET12a expression

vector comprising the changes listed above was given the name pDOM35.
Vector and assembly PCRs were digested with Ndel and BamHI restriction
endonucleases followed by ligation of the insert into the vector using a Quick
Ligation Kit (NEB). 2 microlitres of this ligation was used for transformation of

10 Machl cells. After the recovery growth period, cells were plated on agar plates
containing carbenicilin and incubated at 37°C overnight. Colonies were sequenced
and those containing the correct sequence were used for plasmid propagation and
isolation (Plasmid Mini Prep kit, Qiagen). BL21(DE3) cells were transformed with
plasmid DNA and resulting colonies were used for inoculation of expression culture.

15  Expression was performed by inoculation of a 4 x 0.5 litre culture of TB Onex
media (supplemented with Overnight Express™ autoinduction solutions), 1 droplet
of antifoam (antifoam A204; Sigma) and 100 microgram per milliliter of
carbenicillin. Culture was incubated for 3 nights at 30° C with agitation 250 rpm,
and then the culture supernatant was clarified by centrifugation at 3700xg for 1 hour.

20  The expressed protein was then purified from the clarified supernatant using protein
L streamline (GE Healthcare, Cat.No. 28-4058-03, protein L coupled), and eluted
from the Protein L using 0.1M glycine pH2.0, then neutralized using 0.1 volume of
IM Tris pH8.0. Next protein was concentrated and dialysed to Buffer A (20mM
sodium acetate-acetic acid pH 5.0) and purified by lon Exchange Chromatography

25  onthe AktaXpress (GE healthcare). Protein was loaded on Resource S 6ml column
in Buffer A (no salt buffer) and than eluted with Buffer B gradient (20mM sodium
acetate-acetic acid pH 5.0 1M NaCl) from 0-75% B in 75 minutes in fractions.
Fractions were analyzed on SDS-PAGE and by Mass Spectrometry and those of the
correct mass were pooled. The final protein was dialyzed into 20mM citrate 0.1M

30  NaCl buffer, and identity was reconfirmed by SDS-PAGE and Mass Spectrometry.

Example 7: Pharmacologic profile of the Exendin-4 AlbudAb (DAT 0115 made as
described above) and PYY (3-36) AlbudAb fusion peptide (made as described in



0.43 4 7.71 0.59 4 NPY5R/PYY 3-36 nd nd nd 8.30 0.46 4 Exanple 8:
Exendi n- al budab (DAT 0115) in conbination with PYY-al budab (as described in
exanpl e Swerdimibiyet he structure shown ia figure 3) cauPEI/EPROIOINGH0ME i C
effects on nultiple paraneters in diet i duced obese (DO mice: Mle diet
I nduced obese (DIO C57BL/6 m ce (Taconic, Hudson, NY) and |ean C57BL/6

' T ic, H for. all ' . DI O.C57BL/,6 m
Wl s RNt R R e
fromthe tinmgigfsspyeani ng DI O mice (40-50g body weight) and age- nat ched

controls 5 were single-housed and nai ntai ned at constant tenperature
(approxi mately 22C) with 12 hr light/dark cycle (lights on from5:00 AMto

500, M oM gD Bl AV ARSRS bRy LORIA B PRGN RHGRI 245
pr ot ocol s 5wer3s) appudveds dysctibed Imsaipld § anplvitafiogituc@ad shoandndBRreHNM tt ee

at daxoSmthKline in Research 10 Trjiangle Park, NC The peptide- Al budAbs
were either prasglsteapinedds g nepdinophesie fupgtionpl tioassagussicee!lafansfeged it - 70

deg Cin ali qrgl&:%?ors Epfnteq&qb}l"g@ fogé’kag%g ggrfoﬁﬂ% eggéﬁﬂﬁlly\‘ﬁ GesPligednt 0get her so

that only one I njection wou e requir
Jayawickreme et al. (2005) Current Protocols in Pharmacology 12.9.1-12.9.16.

10 The pharmacologic profiles of the Exendin-4 and PYY (3-36) AlbudAb
fusion peptides are shown in Table 4. Results demonstrate that both Exendin-4 and
PYY (3-36) fusion peptides retain the ability to activate both the human and mouse
forms of their cognate receptors (Exendin-4 AlbudAb/GLP-1R and PYY (3-36)/
NPY2R). The apparent selectivity of the PYY (3-36) AlbudAb for the NPY

15  receptors ranks in the following order; NPY2R>NPY5R*>NPY1R>NPY4R for the
human receptors and NPY2R>NPYS5R>NPY4R>NPY 1R for the mouse receptors.
Selectivity values range from several hundred to > 1000 fold, when comparing
peptide activity for NPY2R to the other NPY receptors within the same species
(calculated from Table 5).

20
Table 4: Peptide-Receptor pharmacologic profiles for Exendin-4 AlbudAb and
PYY (3-36) AlbudAb fusion proteins

Human Mouse
Receptor/Albudab pEC50 stdev n pEC50 stdev  1n
GLP1R/exendin-4 11.36 0.14 3 11.06 0.40 3
NPY1R/PYY 3-36 7.33 0.27 4 713 0.22 4
NPY2R/PYY 3-36 10.30 0.18 4 10.63 0.30 4
NPY4R/PYY 3-36 6.91 0.43 4 7.71 0.59 4
NPY5R/PYY 3-36 nd nd nd 8.30 0.46 4

Example 8: Exendin-albudab (DAT 0115) in combination with PYY-albudab (as
described in example 5 and with the structure shown in figure 3) causes synergistic

effects on multiple parameters in diet induced obese (DIO) mice:



Chronic Cbesity Efficacy Studies: D O C56BL/6 mce and age-nmatched | ean
controls were habituated in house for 6 weeks before the start of the
study. Anwombsl/i%0%er e dosed every two dﬁ%s bet ween 2- 4 ppmiEratdio0tareous!| y
with a dose volunme of 5 m/kg over a period of 15 days. G oups of Aninals
were dosed as follows: (a) were given the PYY-al budab at 0.1 ng/kg (PYY

ED20 GROUP i th = b 1.0 / YY EDS8O GROUP

20(c) ver e o/ Vi % Snier® st BRI SR T Lt e T PRy LREhIFR ED20

GROUP)  (d) veImsIgs waee @xestlt HudbRUIRPweiAKe ikl be@mdntEOduCs EXERdI N

EDSB0 GROUP) S@e) ED 20 conmbo: were gl \r%etg9 a single dose of: the
gu o rhd

PYY- al budab &nico werogrygp kRguseil nad fag & ngh fat dést y-lkgrb byt de YATT ffams)  at

0.01 myg/ kg (.Q).: Exepndin- 0 . t hree
day vehicl e |tg%88§%tf§§}e%lf“i“%' Pt Tie R AReifhy fug é‘%Efg%ltétrgt&%,d comels 0t st
day bei ngsvehi@t gingltchdubed sricanidtaing ot ayistdne todgpermate (hfyjrecibdattg 228asel | ne
fat mass and | ean naSS neasurenents were -4 dgé/s before the start of

t ak 3
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TX.) Body wei : ( 1 | d
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measur enent  hiéi. g fatfedlcto andrvdderi AH anheal pnotoed]s wetecapgrdvep perthavei ght s wer e
measured every weekday .starting, 4-6 days before the first drug dose,

al | owi ng for lgﬁm%a%l% ge 814 FESeIvTtAT & ?‘X%éﬂ“ﬁ%[%_netlﬁaﬁesﬁ et ed
excessi veof 0ofli$Bid pAPNTCTR: hEITRCAIRIIABS wet Lifier PROLADIFGH 84l Hiavatudy.

During the study, excess food was renoved fromthe cage and added to the
f ood hopper weemitdorfegrand fiorenged) deglirimelqua. gfar combirationdostag,sh¢ n=8- 10)

were used for,the lean control group and ei ght. ani npl.s (n=8), were used for
o1 Sother 11 davacreremstbDetes Ry anSntiliof RotB g #0gryr gt roat mont |
animal s 15were fasted for at | east 4 hours before collection of whole

bl ood, plasms, ancb%h}ér@b%@ﬁ})bﬁ%a j@u&z%f:”b'f@'CS%@'L% ﬁﬁc&&fﬁ%@%dﬂéﬁeﬁ%ﬁr The
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col l ecte ,
ml/kg over a period of 15 days.

Groups of Animals were dosed as follows:
(a) were given the PYY-albudab at 0.1 mg/kg (PYY ED20 GROUP)
(b) were given the PYY-albudab at 1.0 mg/kg (PYY ED80 GROUP)

20 (c) were given exendin—albudab (DAT 0115) at 0.01 mg/kg (Exendin ED20
GROUP)

(d) were given exendin —albudab (DAT 0115) at 0.1 mg/kg (Exendin ED80
GROUP)

(e) ED 20 combo: were given a single dose of: the PYY-albudab at 0.1
25 mg/kg mixed with the exendin-4 —albudab (DAT 0115) at 0.01 mg/kg

(f) ED 80 combo: were given a single dose of: the PYY-albudab at 1.0 mg/kg
mixed with the exendin-4 —albudab (DAT 0115) at 0.1 mg/kg



20 duodenum col on, pancreas, brown adi pose, white adi pose, carcass) on day
16 and fixed in 10% neutral buffered formalin for macroscopi ¢ and
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major organs and tissues were collected (heart, kidney, liver, lung, stomach,

20  duodenum, colon, pancreas, brown adipose, white adipose, carcass) on day 16 and
fixed in 10% neutral buffered formalin for macroscopic and microscopic histological

examination.

A) Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-albudab
on Body Weight

25 All the treatment groups described above demonstrated clear and sustained
decreases in body weight. See Figure 4. The effects generally plateaued after 7
days for all treatment groups except the Combo EDgy. The Combo EDg did not
reach a plateau by 15 days of treatment. At day 15, the addition of the PYY-
AlbudAb 0.1 mg/kg dose (2% decrease vs. vehicle) plus the Exendin-4-AlbudAb

30 0.01 mg/kg dose (4.5% decrease vs. vehicle) indicates that a 6.5% decrease in body

weight relative to vehicle control would be expected. However, an 11.2% decrease
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Some level of inhibition of food intake was observed for all of the treatment
groups relative to vehicle controls. See Figure 5. All treatment groups except the
20  Combo EDgj group reverted back to vehicle control levels over time. For days 1 and
2, the Combo ED»( showed a daily average 25.1% inhibition of food intake from
baseline (normalized to vehicle), although addition of the two groups would have
predicted a modest decrease of 5.7% in food intake. At all other time points, an

additive effect was observed.

25 For the EDyg dose groups (PYY-AlbudAb 1.0 mg/kg and Exendin-4-
AlbudAb 0.1 mg/kg) an additive effect on weight was observed during the early
time points. However, starting at the day 10 time point, a 42% inhibition in food
intake was observed while a 17% inhibition of food intake would be predicted if the
effect of the combination was merely additive( p<0.05). This effect continued for

30  the remainder of the study and may be best exemplified at day 14 where the addition
of the PYY-AlbudAb 1.0 mg/kg group (2.5% inhibition of feeding) and the
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treatment period that was consistent with a greater than additive effect of the
combination. Specifically, the percent body fat of the PYY-AlbudAb 0.1 mg/kg
group dropped by 1.8% and the Exendin-4-AlbudAb 0.01 mg/kg group showed a
20 0.6% decrease in body fat, neither of which represents a significant change (both
values normalized to changes in vehicle controls). In contrast, for the Combo EDyg
treatment group, there was a 4.8% decrease in percent body fat which is significantly
more than the predicted additive value of 2.4% (p<0.05). For the higher doses, the
predicted additive decrease would be 8.6% (PYY-AlbudAb 1.0 mg/kg and Exendin-
25  4-AlbudAb 0.1 mg/kg; decrease of 1.8% and 6.8% respectively). However, the

observed change in the Combo EDg group was a 20.0% decrease, which is

significantly greater than what was predicted by additivity (p<0.05).

The Combo EDg group dropped from 39.5% body fat down to 18.9% body
30  fat. There was no longer a significant difference in percent body fat between the
lean controls and the Combo EDg, (p=0.43). Therefore, the Combo EDgy group was

“normalized” back to lean control, despite being maintained in an obesity-prone
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Although some lean mass loss was observed among the treatment groups, the
magnitude of the effect was much smaller on lean mass than on fat mass. Overall,
approximately 80% of all weight lost was fat mass, which is consistent with ratio of

25  fat mass vs. lean mass loss observed in clinical trials using dieting and exercise.

D. Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-albudab

on change in Endocrine Analytes (sce Figure 8)

30 For the Combo EDg group, insulin levels were only 1/10™ of the vehicle
control levels (2617 pg/ml and 259 pg/ml in plasma respectively, p<0.05). This

decrease in insulin is logical because the animals were normoglycemic at the
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. group. In addition, the Combo ED»j and the Exendin-4-AlbudAb 0.1 mg/kg groups

had plasma leptin values that were significantly lower than the vehicle controls (34.8
10 ng/ml, p<0.01 and 31.4 ng/ml, p<0.01 respectively). These effects appear to be

related to the decrease in fat mass.

Gastric Inhibitory Peptide (GIP) levels were decreased significantly in the
Combo EDy (p<0.05 vs. vehicle control) and showed a strong trend in the Combo

15  EDgg group (p=0.08 vs. vehicle control).

Amylin levels in the Combo EDgg group (68 pg/ml in plasma) were
significantly lower than the vehicle controls (250 pg/ml in plasma; p<0.01).
Moreover, the Combo EDgy amylin levels were approximately the same as the lean

20  control levels (87pg/ml in plasma). The Combo ED,( group showed a strong trend
toward a decrease (171 pg/ml in plasma; p=0.054 vs. vehicle control) and the
Exendin-4-AlbudAb 0.1 mg/kg group was significantly lower than vehicle control
(163 pg/ml in plasma; p<0.01).

25  Ghrelin levels were elevated in the Exendin-4-Albud Ab monotherapy groups to a
level approximately equal to the combination groups. This indicates that Exendin-4

activity alone is most likely responsible for the increased ghrelin exposure.

PYY levels were elevated in animals receiving PYY-AlbudAb, probably due
30  to direct detection of the dosed peptide in plasma. These values however are not

indicative of absolute levels of PYY-AlbudAb in circulation.
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E. Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-albudab

on changes in Serum Chemistry parameters

Overall, there was an excellent profile observed for serum chemistries in
most treatment groups which included the Combo ED» and all groups tested at
EDgo. The Lean Control group represents the relative difference between lean
animals and the DIO group. Values represent changes for all other groups because
these groups were randomized from a single population prior to the beginning of the
study. The Combo EDg group displayed some significant improvements on glucose
and total cholesterol, while showing trends towards improvements in triglycerides

and alanine transaminase (ALT) levels (Table 5).

Significant improvements were observed for the PYY-AlbudAb 1.0 mg/kg
group and the Exendin-4-AlbudAb 0.1 mg/kg group in the areas of lowering
glucose, total cholesterol, total bilirubin, creatinine, aspartate aminotransferase
(AST), alanine transaminase (ALT), and total protein. However, these effects were
generally to a lesser extent than what was observed in combination (Combo EDygy).
The Combo EDgj group displayed many significant changes in serum chemistries.
All of these changes (with the exception of blood urea nitrogen (BUN)) represent
improvements that moved the animal from the pathological state of obesity to the
normal lean state. For example, the liver enzyme alanine transaminase (ALT) is
elevated in the vehicle control DIO mice but treatment with the Combo EDgg
decreased levels by 79% to the level of the lean controls. Other significant
improvements include HbA 1c, total cholesterol, triglycerides, total bilirubin,
creatinine, aspartate aminotransferase (AST), alanine transaminase (ALT) and total
protein. All of these changes made the DIO serum chemistries more closely

resemble the lean control chemistries and were considered beneficial.

Table 5: Summary of Serum Chemistry Parameters
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HbA1c - - - - - V-4%* V-9%* -
Glucose $-10%* $13%* -27%* $-27%" V-12% 4-13%*
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F. Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-albudab

on changes in histopathology

Cytoplasmic lipid droplets in the liver, confirmed by osmium stain, were
marked in severity in the DIO vehicle-control mice, affecting most hepatocytes. The
cytoplasmic lipid droplets were substantially decreased (minimal to undetectable) in
DIO mice given Combo EDg (see figure 9). A similar change with lesser response
magnitude than seen in Combo EDg livers was noted in DIO mice given Combo
ED»p, PYY-AlbudAb (1.0 mg/kg), Exendin-4-AlbudAb (0.1 mg/kg) and Exendin-4
(0.1 mg/kg). However, a test article-related microscopic change, consisting of
decreased cytoplasmic lipid droplets was observed in the liver [Combo EDyy,
Combo EDgg, PYY-AlbudAb (1.0 mg/kg), Exendin-4-AlbudAb (0.1 mg/kg) and
Exendin-4 (0.1 mg/kg)], brown adipose tissue [Combo ED,y, Combo EDgy, PYY-
AlbudAb (1.0 mg/kg), Exendin-4-AlbudAb (0.01- and 0.1 mg/kg) and Exendin-4
(0.1 mg/kg)] and kidney (only in Combo EDgy) of treated DIO mice. These tissue
changes in these groups correlated with decreases in serum transaminases, total
cholesterol, HDL, and glucose. Combo groups ED»y and EDg also had decreased
triglycerides. These changes were related to the intended pharmacology and

considered beneficial.
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Example 9: Effects of Exendin-AlbudAb (DAT 0115) and PYY-Albudab (as
described in example 5 and with the structure shown in figure 3) combination on

diabetes parameters in db/db mice:

Male db/db C57BL/6J mice (Jackson Labs, Bar Harbor, ME) were used for all
experiments. The db/db mice (B6.Cg-m +/+ Leprdb/J) and controls were group-
housed by the vendor. The db/db mice (10-12 weeks of age), and age-matched
controls were shipped to GSK where they were single-housed and maintained at
constant temperature (approximately 22°C) with 12 hr light/dark cycle (lights on
from 5:00 AM to 5:00 PM). Mice were given ad libitum access to food (LabDiet
5K67, 16% fat for db/db and their controls) and water. All animal protocols were
approved by the institutional animal care and use committee at GlaxoSmithKline in
Research Triangle Park, NC. The peptide-AlbudAbs were prepared fresh daily. The
correct dosing concentration of the drug was obtained by diluting the master stock
using a citrate vehicle buffer comprised of 100 mM NaCl, 20 mM citric acid, pH 6.2
(filter sterilized). For combination dosing, the drugs were mixed together so that

only one injection would be required.

Chronic Diabetes Efficacy Studies: The db/db mice and age-matched lean
controls were habituated in house 2 weeks before the start of the study. Animals
were dosed every two days between 2-4 pm subcutaneously with a dose volume of 5
ml/kg over a period of 15 days. A three day vehicle lead in period was used before
the start of drug with the first day being vehicle and the second two days being mock
injections. Baseline fat mass and lean mass measurements were taken 3 days before
the start of drug and on day 15 using a QMR instrument (Echo Medical Systems,
Houston, TX.) Body weight measurements were taken every Monday, Wednesday,
and Friday starting four days before the first drug dose. Blood samples were taken
via tail snip to measure fed glucose values and %HbA 1¢ values two days before the
start of drug dosing; this data was used to randomize the animals into different
groups. Food hopper weights were measured every weekday starting 4-6 days
before the first drug dose, allowing for the calculation of food intake. Animals that
created excessive food spillage were removed prior to the beginning of the study.
During the study, excess food was removed from the cage and added to the food

hopper weights for increased accuracy. Eight animals (n=8) were used for the lean



-- -- 4.-229% T27% -- Creatinine ------ -- 4.-17% 4.-219% 4.-169% --

4.-41% 4.-509% 4, -25%

WO 2011/039096 PCT/EP2010/064020

10

15

20

25

30

control group and eight animals (n=8) were used for all other treatment groups. A
pair-fed control was included in which the daily food intake for the combination
EDg group was calculated and that amount of food was given to the pair-fed group
to cat the next day. Sixteen days after the start of drug treatment, animals were
fasted for at least 4 hours before collection of whole blood, plasma, and serum
samples via terminal cardiac exsanguinations. The whole blood was used to
determine the % HbA Ic, the plasma was used for a gastrointestinal hormone panel,
and the serum was used to access multiple chemistries. Finally, major organs and
tissues were collected (heart, kidney, liver, lung, stomach, duodenum, colon,
pancreas, brown adipose, white adipose, carcass) on day 16 and fixed in 10% neutral

buffered formalin for macroscopic and microscopic histological examination.

A. Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-

albudab on changes in Percent Hemoglobin Alc

The vehicle control animals increased %HbA ¢ during the 18 days of the
study from an average of 7.14% at baseline to an average of 9.03% by day 16. This
indicates substantial progression of the diabetic phenotype during that time period.
See Figures 10 and 11. An inhibition of the progression of the diabetic phenotype
was observed in multiple dose groups including the Combo ED,, the PYY-
AlbudAb 1.0 mg/kg, and the Exendin-4-AlbudAb 0.1 mg/kg groups (p<0.05 vs.
vehicle increase). An absolute decrease in %HbA 1c was only observed for the
Combo EDgj group (p<0.01 vs. baseline). The Combo EDg group dropped from
6.83% glycosylated HbAlc down to 5.16% glycosylated HbAlc. There was no
longer a significant difference in glycosylated HbA 1¢ between the lean non-diabetic
controls and the Combo EDgg (p<0.01). Therefore, the diabetic (db/db) mice in the
Combo EDyg treatment group had a completely normal level of % glycosylated

HbAlc and were nearly “normalized” back to normal lean control animals.

The Pair-fed Controls (fed the same amount of food as the Combo EDygg
animals consumed) showed no significant change from the vehicle control animals
(p=0.11). This indicates that inhibition of food intake was not a major mechanism

for HbAlc lowering of the Combo EDg group.

AST
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Significant changes in glycosylated hemoglobin were observed in multiple
groups including the PYY-AlbudAb 1.0 mg/kg group (1.16% decrease, p<0.05), the
Exendin-4-AlbudAb 0.1 mg/kg group (0.80% decrease, p<0.05) as well as in the
Combo EDy group (0.89% decrease, p<0.05) and the Combo EDyg group (3.57%

5  decrease, p<0.01).

The Combo groups were analyzed in a similar manner. The PYY-AlbudAb

0.1 mg/kg group and the Exendin-4-AlbudAb 0.01 mg/kg groups showed no
significant changes from the vehicle control levels while in combination (Combo

10 EDayp), there was a 0.89% decrease in glycosylated HbAlc. For the EDgy dose
groups, the predicted additive decrease would be 1.96% for the PYY-AlbudAb 1.0
mg/kg and Exendin-4-AlbudAb 0.1 mg/kg groups. However, in the combination
(Combo EDgg group) a 3.57% decrease in glycosylated HbAlc was observed. This
decrease is significantly greater than what was predicted by additivity of the

15  monotherapy groups (p<0.05).

B. Effect of Exendin-4-albudab (DAT 0115) in combination with PYY-albudab

on changes in Plasma Insulin

20 The low dose monotherapy treatment groups showed trends towards
increases in plasma insulin levels when compared to the vehicle controls (PYY-
AlbudAb 0.1 mg/kg, p=0.052; Exendin-4-AlbudAb 0.01 mg/kg, p=0.17). For the
Combo EDy group, plasma insulin levels reached 21307 pg/ml which was
significantly higher than the vehicle control group at 9470 pg/ml in plasma (p<0.05).

25  The PYY-AlbudAb 1.0 mg/kg group (30467 pg/ml; p<0.05 vs. vehicle control) and
the Exendin-4-AlbudAb group (32036 pg/ml; p<0.01 vs. vehicle control) also had

elevated insulin levels. (See Figure 12)

In the Combo EDg group, insulin levels were over 5 times higher than the
30  wvehicle control levels. (55950 pg/ml and 9470 pg/ml in plasma respectively,
p<0.05). These exceptionally high levels of insulin are thought to be responsible for

at least part of the glucose lowering effects observed in these animals.
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addition of those two dose groups would have yielded a 15.1% decrease in body
25  weight. In fact, a 26.2% decrease for the Combo EDsgo group was observed, which is

a statistically significant increase over the predicted additivity data (p<0.05).

Over the first eight days, the Pair-fed Controls (pair-fed to Combo EDyg
group) demonstrated a 12.8% loss in body weight that was comparable to the
30 Combo EDgj group (12.3% weight loss) over the same time period. However, after
eight days the Pair-fed Controls gained weight at about the same rate as the vehicle
controls, while the Combo EDgy group maintained their weight loss. This resulted in

a net weight loss of 8.4% for the pair-fed group and 16.7% for the Combo EDg
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which time the food intake levels stabilized. By day 15, the Combo EDgj group was

consuming 4.8 grams of food per day which is approximately half of the food intake

of the vehicle control group.

25
Food intake did not rebound back to vehicle control levels in any of the

groups where we observed a significant decrease in feeding. The food intake in the

treatment groups stabilized and was approximately parallel to the vehicle control

group from days 10 to 15 of the study. This suggests that these animals may remain

30  in anegative energy balance (assuming no metabolic compensation) and that body

weight may continue to decrease relative to vehicle controls.
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(55950 pg/mM and 9470 pg/m in plasma respectively, p<0.05). These
exceptionally high |levels of insulin are tho%%é)t to be responS| ble for at
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whi ch was significant ower than the venhrcl'e control levels (p .01),
nost |ikely dlag (éodt)hmtwmnglhz phosibeutbnGuslfidcd dok vakendo it dhi/kf buetab ( DAT
0115) i n onbi naé wi t h PYY-al budab on Inhibition of Weight Gain

Body wei gRt WR§E© ngdﬁi‘ﬁm tored for the diabetes study. Due to the rapid
wei ght gain of db/db mce, this nodel can be used to assess inhibition of

wei ght gain % y weight. This study indicates
that the ij%ogﬁd%&ﬁhg pw% dogﬁasq@xg‘ﬁ% n-4- Al budAb 0.1 ng/ kg, the Conbo
ED20, and the Conbo ED8O treatnments were effective at inhibiting weight
gain. See Figure X3)were given the DMS7620 at 3 mg/kg (DMS7620 3 mg/kg GROUP)
(b) were given the DMS7620 at 1 mg/kg (DMS7620 1 mg/kg GROUP)
(c) were given the DMS7620 at 0.3 mg/kg (DMS7620 0.3 mg/kg GROUP)
20 (d) were given the DMS7620 at 0.1 mg/kg (DMS7620 0.1 mg/kg GROUP)

(e) were given vehicle (Citrate Buffer: 20 mM citrate and 100 mM NaCl)

Note that the animals were also dosed at 0.03 mg/kg, 0.01 mg/kg and 0.003 mg/kg.
But these doses were below the threshold for efficacy in this study.

A one day vehicle lead in period was used before the start of drug. Body
25  weight measurements were taken frequently starting four days before the first drug

dose, with the first measurement being used to randomize the animals. Food hopper
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t he Pair-fed Reshkty oir sxayapladl aneshghn telovaboliable fie sane rate as the vehicle
controls, while the Conbo ED80 group maintained their weight |loss. This

resulted in a i of 8. 49 he pair-fed group and 16. 7% f or
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effect and resulting differences in body weight at day 15 suggests that a

di fference in et afoli,kNdsss SITRE BvRG-REANRAALIRIPALD) i&Hoghake and the
Conmbo ED80 group after eight days that 1s attributable to the conbination

and not ner elsygnificanf fertascoin body givight5 The daf Heetceof cHaxen th bod4-vedightdeds ( DAT

S o 11 cafit | AP RSB ik e B RS O Ry odor PMBAT Ly
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Exendi n- 4- Al bud 0.01 ng/ kg groups. See Figure 14. Generally, the

i nhi bi tion ofThecb@imgfeakd mekegnddt medig dases eHaMS762Q werosegriagantlyaf t er

which time th o) at_of a stabilization of daily food intake. At
day 15 (averadg?éfgrgﬁ‘%?}% gﬁ%f%%?“?‘he Conmbo ED20, PYY-Al budAb 1.0 ny/kg, and

t he Exendi n-4- Al budAb 0.1 ngy/ kg groups all
B) Effect of PYY3-36 AlbudAb (DMS7620) on Food Intake

15 Significant inhibition of food intake was observed for the 3.0 mg/kg, 1.0
mg/kg, and 0.3 mg/kg doses of DMS7620 relative to vehicle controls. The average
daily food intake over the course of the study was 3.09 grams for vehicle control,
1.52 grams for DMS7620 (3 mg/kg), 2.34 grams for DMS7620 (1 mg/kg), 2.64
grams for DMS7620 (0.3 mg/kg), and 2.76 grams for DMS7620 (0.1 mg/kg). This

20 corresponds to a 51.2% decrease in food intake for the DMS7620 (3 mg/kg), a
20.8% decrease for DMS7620 (1 mg/kg), an 11.8% decrease for DMS7620 (0.3
mg/kg), and a 16.6% decrease for DMS7620 (0.1 mg/kg).

25
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food (Research Diets D12451, 45%fat for DIO and water. Al ani mal
protocol s werkexampge d¥eSingle AlbvadiAbsfusiont wenamadeiwiei bethriexeadih-éaadconmi tt ee
at (HaxoSnlthKllne in Research Triangle Park, NC. The peptide- Al budAbs
were 10 prepdie®tids and frozen at -80 deg Cin daily aliquots. For

conbi nati gn dosing, the drugs were m xed together so that only one

i njection would be required. Chronic Qbesity Efficacy Studies: D O
C56BL/ 6 nmi ce \aT@! Habis denaddniorthtrowsendlion cxpuweeksvisefrgrld Stich st Brt  of t he
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G oups of Anigrahga [ceol §aﬁid E?Nl‘élﬁée@ﬁ‘@n of templatd BNAV\GSU%It\%eH@n t he DM57620
at 3 ng/ kg (DWV5762 ng % were given the 7620 at 1 ng/ kg
( DVMB7620 mﬂlklgkcqu;») NA Was sequence verified and transiently transfected into

10 HEK?293 cells.

Mammalian cell supernatants were clarified and purified using Protein L
affinity chromatography and protein mass was confirmed by mass spectrometry.
Proteins were removed from storage at 4 degrees and DATO0116R108C was

15  concentrated in 2X20ml concentrators to 12.5ml. DTT was added to final
concentration SmM and samples were incubated for 15 minutes. Proteins were then
desalted into 20mM Bis Tris, pH6.57, 5SmM EDTA, 10% Glycerol. Desalted
fractions were pooled and for the R108C derivatives 1/10™ volume (approx. 2mgs)
was added to 50ml falcon tubes containing n-ethylmaleimide. The remaining pooled
20  protein was added to various masses of PYY peptide (batch ‘190”) in 50ml falcons.
The samples were incubated rolling at room temperature for 30 minutes, spun for 10
minutes in a bench top centrifuge at 4,500rpm, analysed by SDS-PAGE and then

stored overnight at 4 degrees.



(c) were given the DM57620 at 0.3 ng/ kg (DV57620 0.3 ng/ kg GROUP) 20(d)
were given the DM57620 at 0.1 ng/ kg (DM57620 0.1 ng/ kg GROUP) (e) were

gi ven vehwol2e11(@pisat e Buf fer: 20 nM ci tr6gte and 100 mViPRa@EPpoiblot4w20 hat t he
animals were al so dosed at 0.03 ng/kg, 0.01 ng/kg and 0.003 ngy/ kg. But

t hese doses were below the threshold for efficacy in this study.
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first drug dasgpleMubding Bgaqhit 58drtIRASUNE ABItoNEf MStcits el Tafhe fRIEOHrAehd he

ani mal s. Food hopper weights were nmeasured frequently starting four days
before the fi¥ihindrpiguigss o pagdipibtig Was obsdecdoialteepthe] igactivhsf ood i nt ake.
Animal s that created excessive food spillage were renoved prior to the

begi nning of the study. During the study, excess food was renoved fromthe
cage and added to Rdieofcnightsa@pes thaso@tibss dppearcd li gagadokBehoway,.onFi ve
animals (n=5) per group were used for all groups, Results for exanple 10
are shown belSWding thegploadigessgnd pefleiayerg fespiagy tadispgBudAb (DMS7620) on Body
Wei ght Multiple doses of the PYY3-36 Al budAb (DMS7620) denonstrat ed
significant decreases in body weight. The day 6 percent change in body

wei ght was 10 0. 0%ahqrieswedit dileted drft wah 50mM Sd8tufroA cdDNSAG205 a3d applicd)o - 4. 6%

for DVM57620 ( ), -1. 7% for DMS7620 (0. /1 ka)., -2.2%.for DVM57620
(0 1 1o/ kg) . AR Bdligr Recolan vy el 31 BN N L en S ekt ver o
si gni ficapt ! wyigh Gl @l@urtnan 2wehifing Podafll -apPlicaEbh G cofimP W3 wabhet budAb
(DVM57620) on Food I ntake 15Significant inhibition of food I ntake was

observed for witeddut®nrhyficyandithen supkaged @rdd-00® o g dient dotheXno¥! JoNBRG20
relative to veghicle t The aver age il 00d .| oV he course
of the. ot udy A TEERE RS e fERE Y iR a b3 Eah S PYnaite50 (3
nmg/ kg), 2. 34 a3 whitaro ISTR\9 (1 ny/ kg), 2.64 grans for DVE7620 (0.3

ng/ kg), and 2.76 grans for DM57620 (0.1 ng/kg). This 20 corresponds to a
51.2% decrease in food intake for the DMB7620 (3 ng/kg), a

15 The Sodium Acetate fractions and the 2XPBS fractions were concentrated
separately in multiple 20ml centrifugal concentrators, analysed by SDS-PAGE, filter
sterilized and dialysed against 2X2L Sodium Citrate, pH6, 100mM NaCl.

The proteins were submitted for MS analysis.

20 Due to slight contamination of the DAT0116R108C:190PYY with peptide
these proteins and the corresponding Sodium Acetate fraction pools were reapplied

to a Protein L column.

A 1ml Protein L column was equilibrated with 1XPBS and cleaned with 6M
25  Guanidine HCI. The column was re-equilibrated with 1XPBS at 2ml/min and the
DATO115R108C:190 PYY Sodium Acetate elution pool was applied. Post
application the column was washed with 100mM Sodium Citrate, pH6 and finally
eluted with 100mM Citric acid with a pH of 2.6. The column was re-equilibrated
with 100mM Sodium Citrate, pH6 and the 2XPBS elution pool was applied and
30  purified in a similar manner. The column was cleaned with 6M Guanidine HCI and
the process was repeated for the DATO116R108C:190 PYY derivatives.
The proteins were concentrated to between 1-1.5ml and were dialysed into 1.6L

50mM Sodium Acetate, pH6, 100mM NaCl overnight at room temperature. The



20. 8% decrease for DVM57620 (1 ng/kg), an 11.8% decrease for DM57620 (0.3
ng/ kg), and a 16. 6% decrease for DM57620 (0.1 ng/kg). WO 2011/039096- 60
- PCT/ EP20% 0206403206 Tabl e 6: Exanple 11: ngI e Al budAb PUTiFPRE0Nef020 Made
with both Exendin-4 and peptide YY. 5 DA 116 was cloned into the mammal i an
expression vector pTT5 with an N term nal secreti on signal and a C term nal

cystei ne was /i jptroduced. us Xt ensi on nmut. ageni ¢. ol i gos and DP
i gest i on of PRMPEESTRNA hEPo R L aRE W RERThiRgepe GirflBielEs “EdRence
verified and rhéamsteruouy cédcensdteEioebul firSDIPEKZHha6slsl S- Mammal i an

cell supernatants were clarified and purified using Protein L affinity
chromat ography and protein mass was confirnmed by mass spectronetry.

Proteins were re e, at e .
15concentrated i W(B Soqg%é?l%gén%?ﬂa?%rn%u%do @éé’?@m%’f‘?%i %’g%d%%%l%&fi nal
concent r atsi orfobW¥redegtos asqal és dvemeing teubadtiRel ofdic Jdptidt Yt @8l foPGafPel ns wer e
then desalted into 20mMM Bis Tris, pH6.57, 5mM EDTA, 10% d ycerol. Desal ted
fractions wer&copivIaswydndetearing fs frneimn ofdhs bagndined- 1Jabts W shomisike (appr ox.
2ngs) was ad e

ol ni mg_pool o e R R L Y G
(batch ' 190 )andrExBﬁ)alIﬂl -4 AlbodAb mo'ﬂnﬁeds‘aith)be;ﬁidméﬂé (Dadiobh &t BAOSONPOMGY At room

t enperature f m S 10 in a bench tap centrifuge
at 4, 500r pm B %f‘d{}g’tyngﬁéegﬁ v ARG F&ﬂwhavé@rﬁe@rﬁﬁsedﬁ BB ees.

Preci pi t gpi or{hg\@@ r@&%?&r‘é‘%gr th@ p@ﬁﬁd& cbﬁﬁol%d%ﬁﬁléﬁfo‘téﬁ%& hV@ic eauRl | kQGptogact i ons
with the sanple turning opaque shortly after the addition of prote| n and

| ar ge fl ecks FherBW Yigepidenis mobudei st egntraloR grudis arsi shawvinam Takls 7observed in t he
ot her reactions. 5Post overni ght storage the solutions appeared slightly

cl oudy, however, on standing the cloudiness and pellet were | ess easy to

di scern. Tabdanpl es were diluted 1/5 with 50mM Sodi um Acetate, pH4.5 and
applied to 2X6nl Resource S columms (previously cleaned with 0.5M NaCH and
equilibrated 10 with dilution buffer) at 2.5ml/m n. Post sanples

appl i cati on t hefcotrommwas—wasted—wth—gr+ot+onboffer—ang—thenmr—suhj ect ed
to a 0-100% grafi ent with 50nM Sodi um AqeVigae, pH4l 5, 1M NBRATO01The |col um

was t hen washed Wyf)p 2XPBS and finally cllﬁgegéi W t hSRl‘e§M Nﬁ@gﬂ(pM)

DAT0116 R108C NEM 6.86 0 1219
DAT0116 R108C 190PYY 7.33 0 770

PYY3-36-Mal 190 8.51 0.15 N/D
PYY3-36-Mal 190 8.42 0.26 N/D

15
Example 12: Expression of DOM7h-14-10 AlbudAb and PYY genetic fusion:

PYY 3-36 with an additional glycine introduced at the C-terminal, was cloned as a
fusion with DOM7h-14-10 (a domain antibody (dAb) which binds serum albumin
20  (albudab) with an amino acid sequence shown below) into the pET30a vector
(obtainable from Novagen (Merck)). The PYY was at the 3’ end of the construct and
the dAD at the 5’ end. A TVAAPS linker was also introduced between the dAb and
PYY sequence; the linker was included as a spacer to separate the dAb spatially



15The Sodi um Acetate fractions and the 2XPBS fractions were concentrated
separately in nultiple 20m. centrifugal concentrators, analysed by

SDS- PAGE, whi2btiess®beri | i zed and di al ysed, agai nst 2X2L Sedirmredonsate, pHS,
100mM NaCl . The proteins were subm tted'?g' M5 anal ysis. 20Due to slight
contam nation of the DAT0116R108C 190PYY w th peptide these proteins and

t he correspo (A m Acet at e t|0n ) rea a Protein
L eor o RO e et 1 RS B Sl i G R PR bR e DB S i e oo
with 6M 25 GN’]PW&b}STt@r HfHo anliig a6l gé@ﬁbnwgfﬂl@s@%ﬂrﬁdtbmfo% B adddiBS at
2ml/ mn and the DATO115R108C. 190 PYY Sodi um Acetate el ution pool was

appl i ed. Postfigispl (VatSESHhIR A 431 um was washed with 100mM Sodi um Citrate,
pH6 and finally eluted with 100nM Citric acid with a pH of 2.6. The colum
was re-equilibrated with 100nmM Sodium Citrate, pH6 and the 2XPBS el ution

pool was applMaquchﬁOsSBSASW@DRVTECRA[B'QWHGSQD|WQ(QK@(H@ABKDLMW
cl eaned with 6M Guani di ne HC1 rocess was repeated for

DAT0116R108CRYT-@MyV BEBFSQtSG@QsT DFﬂHeTI PEREERE Ay ECAQKHSRI PR EQ’QQ)T Ket ween
1-1 .5n and W@WM@%PERP@E#A@P%M%SLWENEWR% 100mM NaCl

overni ght at roomtenperature oW ng norning the teins were

wi t hdrawn fr dBEQN® NDad%Ysi s cassettes, the OD neasured, 200ul concentrated
to 20ul for SDS-PAGE anal ysis. Sanples of the Exendin-4 Al budAb peptide YY
constructs were submtted 5 for Y2 receptor assay to determ ne the function

of the pgptide YY ﬁ%lﬁ@jN%s%rélﬁF&l%%co?ﬁ@% atllé’alﬂfétl?é’lﬂu@ﬁ tah’ﬁlnfllﬂ” tion of
the Exendin- 4. Table 10 shows the activity for Exendin-4 AIg budAb bl ocked

wi th n-ethyl kitabbiaimable fiadAQIdgEs GYEMndased @@mfmmbl_tﬂDEAbCﬂbdDbtamdbw th
Rlegbljg\g ;(Isf Toilﬁggéeoggé %fZlgg'YQ%ya\gqs I@iﬁ{)ﬁ a&ﬁ g\i%(”’ ﬁgérﬁlﬁﬁgaégé%?d 1fnqgver t he
pepti de cont rfl ofayBlnRifH 4 8fid Beh @B&Ytodhodultte £l R éultru?@ﬁﬁfaqr/IOOleﬁltB?(YTlﬁ§ ptide
is included as a control. Results are shown in Table 7. Table 7:
culture was grown until the OD reached 0.7, at which point protein expression was
15  induced by the addition of IPTG to a final concentration of 70 uM. The culture was
grown overnight at 23 °C then harvested by centrifugation and the pellet was stored
at -20 °C. Thereafter inclusion bodies were prepared by lysing the cells with
Bugbuster mix (12.5ml 10x bugbuster (Merck), 112.5 ml PBS, 250 ul lysonase
(Merck) and 4 complete protease inhibitor tablets (Roche). A pellet derived from
20 500 ml culture was resuspended in 100 ml bugbuster mix and incubated at room
temperature for 30 minutes with agitiation then centrifuged at 32000g for 20
minutes, and the supernatant was discarded. The pellet was washed in 2 M urea in
PBS then centrifuged at 32000 g for 15 minutes and the supernatant was discarded.
The pellet was then resuspended in 1/12.5 of the original culture volume of 8 M urea
25  in buffer B (100 mM NaCl, 100 mM Tris-HCI pH 8.0, 5% glycerol), agitated at

room temperature for 1 hour and then centrifuged at 16000 rpm for 15 minutes. The

supernatant (inclusion body prep) was stored at 4 °C.

Protein was refolded by dilution by 1/50 into refolding buffer (100 mM MES
30  pH6.0, 60 mM NacCl, 0.001% triton-X100), filtered and then concentrated. Where
required amidation at the C-terminal was achieved by incubating the refolded
protein at § uM at room temperature over night with 100 mM MES pH 6.0, 0.001%
Triton X-100, 30 mM NaCl, 1% Ethanol, 10 ug/ml catalase, 2.5 mM sodium



Type Mean pEC50 Stdev DATOL EC50(pM DAT0116 R108C NEM 6.86 0 1219 DATO116
R108C 190PYY 7.33 0 770 PYY3-36-Mal 190 8.51 0.15 N D PYY3-36-Mal 190 8. 42
WO 2011/039096 PCT/EP2010/064020

-64 -
ascorbate, 1 uM copper chloride and 80 nM peptidylglycine alpha-amidating
monooxygenase. Amidation was confirmed by mass spectrometry analysis (MW of
glycine-extended fusion protein = 16592; MW of C-terminal amidated fusion

protein = 16534).

Purification was performed on a HiTrap SPFF cation exchange column
equilibrated into buffer Y and eluted over a 0-100% gradient of buffer Z. Buffer Y =
20 mM sodium citrate pH 5.0; buffer Z = 20 mM sodium citrate pH 5.0 + 1 M NaCl.
Thereafter protein was buffer-exchanged into 20 mM sodium citrate pH 6.2 plus 100
10 mM NaCl, concentrated and stored at -80 °C.

15



0.26 VD 15 Exanple 12: Expression of DOWh-14-10 Al budAb and PYY genetic
fusion: PYY 3-36 with an additional glycine introduced at the C-termnal,
was cl onewloasiizo3bassi on wi th DOMZh- 14- 10 gg dormai n ant i bedy/EpPdiio)eaté ch

bi nds serum al bunmin 20 (al budab) with an“am no aci d sequence shown bel ow)
into the pET30a vector (obtainable from Novagen (Merck)). The PYY was at
the 3' end of the construct and the dAb at the 5 end. A TVAAPS I|inker was
al so introduced between the dAb and PYY sequence; the |inker was included
as a spacer tOL&pWSsate the dAb spatially fromthe PYY to prevent steric
hi ndrance of the binding between the PYY and the NP receptor. The am no
aci d sequence of this construct is shown below and in figure 1 (v), SEQ ID

O i s e
VEI KRTVAABS| KPEAPGEEASEEE dNROYASRI o NoAVIRAIRE G f (HER1dak tNQ éSl:culddWhiasmi d

DNA was prepared in E.colj using alkaline |ysis (using a mni prelo Kit,
obt ai nabl e from Q#égeieats) framdnaydiaatoric eRHASINGIcHN BRY' 9] BEPEPEE] Mglecules

(obt ai nabl e from Inyity; SN £8} ggﬁiwgh &y
overni ght at 37 Capgvi}%‘ggﬁgkg?&msneqk%{g gt&%u then E@e%rta%ﬂ}%ro% gﬁe all
culture via a 1/ 106hidh bxtendsrthe B4l Bfeoafltharimeulwasrogircoawd/om ividrétint 4nel/d@gut eached

0.7, at which point groteln expressi on was 15i nduced by the addition of
IPTG to a final cdeBftMRICHS of 70 ILLM The cul ture was grown over ni ght
at 23 C then harvested by centrifugation and the pellet was stored at -20

C. Thereapter iQC'N@brﬁgoﬁ@éﬂ £Io MBI LRI ARAT, S¢heRin 58 hAlg 1t & &Rl Sprotdid
Bugbuster m x (12.5mL 10x bugbuster (Merck), 112.5 m PBS, 250 uﬁ) | ysonase

(Merck) and 4 conpirécptigsrispeawhichifindsite serupedbens, {Resaple tahpekn seruder i ved

from albumin.

3. A composition according to claim 2, wherein said protein which extends half
life comprises a domain antibody (dAb) which binds specifically to serum

15 albumin, for example human serum albumin.

4. A composition, which comprises at least two individual fusions or
conjugates and wherein each individual fusion or conjugate comprises or
consists of (a) one or more molecules selected from: insulinotropic and/or
incretin and/or gut peptide molecules; present as a fusion or as a conjugate

20 with (b) a protein or peptide which extends the half life of the insulinotropic

and/or incretin and/or gut peptide molecules.

5. A composition according to claim 4, wherein said half life extending protein
or peptide is one which binds to serum albumin for example to human serum

albumin.

25 6. A composition according to claim 5, wherein said protein which extends half
life comprises a domain antibody (dAb) which binds specifically to serum

albumin, for example human serum albumin.



20 500 mM culture was resuspended in 100 m bugbuster m x and i ncubated at

roomtenperature for 30 mnutes with agitiation then centrifuged at 320009

for 20 mwot2es/0390% t he supernatant was %scarded. The pelriEpommsioamshed in
2 Murea in PBS then centrifuged at 32000°g for 15 m nutes and the

supernat ant was di scarded. The pellet was then resuspended in 1/12.5 of the

original culture vplunme of 8 Murea 25 in buffe .Bn% 00. NaCl 0 nmM
T S-HCL pH 8.0/ SOSHTIREIN SRR 0By e g Y By BT LN SR OPe OB and
then centrifuged ghsul@BROpit BAA/HPICcABINTTNYIRERd oA SURRIINRY AN bxdrdiE lodgi on
body prep) was stored at 4 C. Protein was refolded by dilution bﬁql/SO into

ref ol di ng buffer (PEOBdTVhIvES BOmstipml garigy, awglogGCInutenton tesivativedhersafno) |
filtered and then . : e requir idation at the Cterm nal
was achi eved by i n@@g@f@%@@ﬁ@n}oﬁ%{c&ggﬁ)g;d%ctr %ﬁlnaacgtk' le LLM at room
tenperature over night with 100 nM MES pH 6.0, 0.001% Triton X-100, 30 nmM
NaCl, 1% Bt hanoB, AQompgyitidn aabvalias®,ans poeceiiing @thimmvhastot ekeonel dfuild copper

hloride and 80 nM peptidyl gl yci | pha- ani dat | . Ani dat |
was cont i red by MRSSURGLTFAREEPY: Gk ST L (WO pest Sehdradts f usi on
protein = 16592; MAinb a&d%@%ﬁh%ho%iﬁ?%g%:f gggs@b P XNEHorn ﬂqﬁ?ﬁf})- >

Purification was perfornmed on a H Trap I on exchange col um
equi | i brated i nto dsufétere or aanldged theedf,dbethe ax@dirBd W ajeaudii which bis thef f er Z.

Buffer Y = 20 MM sodium.gitrate pH 5..0;. buf = sodiumcjtrate pH
e R e AR R R T TegTep Yol (e A
Citrate pi 6.2 pl Ugerh@yd0r SAQREInCrSAMERIGS 2bE RIS WM Alhe 8RinG. 15

CLAIMS: 1. A conposition which conprises a single fusion or conjugate,
wher ei n sai d 5f usiasi sruasasigar o conpd (SSEX INRSI V108 a pfutgrd dervativeast t wo
nol ecul es whi ch ar e I chﬁg f£on1insulinotropic and/or incretin and/or gut
. of aialogue thereof, . . ,
pepti de nol ecul es an ich are present as a fusion or conjugate with (b) a
protein or peptide which extends the half life of the insulinotropic and/or
incretin and/ or 9guk cpapbditien atobeiing ©.any0dc oAthe prgediniictiimaccisreiniige t o cl ai m
1, wherein said hal]f life_extending protein . ..
domain antibody (dAb) V\glhlgh binds specifically to serum albumin is selected
15 from: the DOM 7h-14 (Vk) domain antibody (dAb), (the amino acid
sequence of DOM 7h-14 is shown in Figure 1(h): SEQ ID NO 8), or the
DOM 7h-14 -10(Vk) domain antibody (dAb), (the amino acid sequence of
DOM 7h-14-10 is shown in Figure 1(0): SEQ ID NO 15) , and the DOM 7h-
14 -10(Vk) domain antibody (dAb) which has the R108C mutation (the
20 amino acid sequence of DOM 7h-14-10 R108 C is shown in Figure 1(r) SEQ
ID NO 18); and the 7h-11-15 albudab (the amino acid sequence of DOM 7h-
11-15 is shown in Figure 1(p): SEQ ID NO 16) and the 7h-11-15 R108 C
albudab (the amino acid sequence of DOM 7h-11-15 R108 C is shown in
Figure 1(T): SEQ ID NO 47); or a dAb which binds to the same epitope on
25 serum albumin or which competes with any of these for binding to serum

albumin.

10. A composition according to any of the preceding claims, which further
comprises an amino acid or chemical linker joining the insulinotropic and/or
incretin molecule and/or gut peptide and the dAD that binds to serum

30 albumin.



or peptide is one which binds to serum al bum n, for exanple to human serum
al bum n. 3. A conposition according to claim?2, wherein said protein

whi ch extwodsiimabdssl i fe conprises a domain anti body (dACTWERREl0/0bioRas
specifically to serum 15al bum n, for exanple human serum al bumn. 4. A
conposition, which conprises at |east two individual fusions or conjugates

(2) one. or mor o ol stuiben et R Bk Rresfitt 1B RRb R & BB R cr ot

and/ or gut pepti decrelc8 ¢tone S hoPtAIRREr With ehof dhSihOBci@lsc@fnde SHOMNUEFHRra2OW t h
(b) a protein or peptide which extends the half |life of the insulinotropic
and/ or incretin arﬂdﬁ@(S@QtIDMtlilhéhWVééﬂlllé@I wath the ammedsid searengecor di ng to
claim4, wherein sgid h if i r ot .ej r.peptide is one which
binds to serum al bsgi?n‘gﬂ lﬁlg&uﬁg%a@p(sgkﬁyﬁgﬁnlazﬁ’ %Iear%%c}g]lnggrm n. 256. A
conposition according to claimb5, wherein said protein which extends half

l'i fe conpisi ses &2.doosinpositidr dvedidifgldl]aimhi IC kvhbicirdthe PEEElifikes &hd thet 0 serum

al bum n, for exanple hu ser | bumin., 7. A_conposition according to
any preceding cl aiWcmngfgpﬁpggrﬂ@ﬁé%o&ﬁéngﬁg‘%rﬁé i nsul i notropi ¢ and/ or
incretins is selected from a G.P-1, PYY, exendin; or a peptide which is a
functional varianta c&RRdQEMLaccBMERMNo QY 0B &ld praddiuy dABkeRherdAitRO retains
insulinotropic and/or iIncretin activity. 58. A conposition according to any
precedi ng clai m vhsiepmopit ahdasincihie aofl/or Bet feptdemotsules arcgiresshed f r om

(a) the GLP-1 (7-37) A8G t i.ch ha he.am n | d guence shown in
figure 1 (i) (SEQ TDNO aéﬁg%ﬁﬂ%N%%Wf‘?orZ%&?%%l %&oﬁﬂé%gj?\ﬁ‘gue t hereof, (Db)
t he exendi n-4 nol ecul e which has the am no acid sequence shown in figure 1
(J) (SEQ10D NO 18)A esmpoditidraadcoddhg @ehk \vAthcgeqdingnidiogUuehéb@raeforand (c) a
PYY peptide which has the am no acid sequence shown in figure 1 (fa (SEQ I D
NO 19) or a mut antMfEARsulinpiyepipandipinegstia apd{ar s@meptideare prsentiaf the
according to any . i NG i i pn.anti body
(dAb) which bi ndsqgrgnelg{ﬂfoff?gﬁ ‘%ﬁt‘q‘gﬁs@lﬂﬂag}/gﬁ?nm\rqﬁusfseei?gf@??ggﬁ@%ém the DOM
7h-14 (VKk) domai n iantiibead/of glhpyptidetrhelcaritaoe podsehtae queew cemafal DOMe7h- 14 1 s
shown in Figure 1(h): SEQ ID NO 8), or the DOM 7h-14 -10(Vk) domain

anti body (dAb), (t'H&’am no acid sequence of DOM 7h-14-10 is shown in Figure
1(o): SEQ ID NO 15) , and the DOM 7h14 -10(VK) domain anti body (dAb) which
has the RE08C mytaf iboRipddifiéh #L8miNittoahl &f 8RAHENRAM X aiPIMyviildh tdmpHsds108 Cis
shown in Figure |(r) SEQ ID NO 18)° and the 7h-11-15 al budab (the ani no
acid sequence of DOWOYhbIe abthe peptipnhlbudAbingplealdsspyeiligED: Fizule 1B6)g and t he

Tt i T C SR RS LIRSS SESLESER EhNAR SRR e

epi t ope on lu-1v (SEQ ID NOS 48-49); and Figure 3 or the Dom7h-11-15 (R108C) —
PEG - 3-36 PYY (Lysine at position 10) (with the structure shown in figure 3
20 except that the albudab component is the Dom7h-11-15 (R108C).

16. A composition according to claim 3 or claim 6, which comprises (a) the

DATO0115 molecule (with the amino acid sequence shown in Figure 1b: SEQ
ID NO 2) and either (b) the Dom7h-14-10 (R108C) — PEG - 3-36 PYY
(Lysine at position 10) (with the structure shown in figure 3) as a combined

25 preparation for simultaneous, separate or sequential use or (c) the Dom7h-
11-15 (R108C) — PEG - 3-36 PYY (Lysine at position 10) (with the structure
shown in figure 3 except that the albudab component is the Dom7h-11-15
(R108C).

30



25serum al bum n or which conpetes with any of these for binding to serum

al bum n. 10. A conposition according to any of the preceding clains, which
further cwopnilgssevan am no acid or cheniggl | i nker | oi niPOE/HPRE0/064020

i nsulinotropic and/or incretin nolecul e and/ or gut peptide and the dAb that
bi nds to serum 30al bumin. 11. A conposition according to claim 10, wherein
the amno acid linker is selected from a helical |linker with the am no
acid sequence shown in figure 1 (k) (SEQ ID NO 11), the gly-ser linker with

the am no acid seouesspostiitchitiifd @Wne of tHelprededrR ddnNGvAdkin tRE haf RRG
| i nker. 512. A conposition apcordlng to claim1l, wherein the PEG |inker
&

has the structure Sfendig mPeign qrirptdasis dwithar formagigd &0 Bereage it\ conposi ti on

according to any cedi |.ai . i i li_patroni c_and/ or
i ncretin and/or g3&“%%@?@%g”%%ﬂﬁ%ﬁﬁg@hg?%mﬁgggg%?ﬁ%?%g§?ﬁ%?S%@I%®B%3¥h t he
N-term nals or Gt gichiitadel@ndisfrerh thd@lldfing: A PES grbup,aenms albumim,accor di ng to
any of the preceding clains, wherein one or nore insulinotropic and/or

incretin and/ or gutenpiepin. densfpeingreeddsitor af lopsfdhatransfeininding pojEoy AL and
additionally one [ |4 i T ohBeretl it peptide
nol ecul es are preggﬁgpg?n?ﬂgﬂﬁbggﬁé ﬁ%ﬁnggq%ﬁ@gﬁﬁﬁfsf%%%&&%gggw%%%ition
according to any of the preceding clains, which conprises one or nore of

t he pepti de- Al blidiAb combestidrescceplang toiapg off the FFegpdimescldinns| wh¢rSEGHhE isNBS 1- 7) ;
and Figures Imin QSE | D NOS 13'1ﬁ§ﬁ andﬁg%gure? | u,.-1v g EQ | D NOS
48-49); and Fi gur & SOUFSHREOBBIHA- A1 1L he NeRA¢RR) POlyRsREde MRy “pyy (Lysine at
position 10) (with the structure shown in figure 3 20except that the

al budab ggnponeny. A sorpesitfa¥dRoding® aﬁlls_ﬂa@&@)precje@in_%%lﬁﬁﬂp@ﬁérﬁn(lﬁe acear di ng
to claim3 or claim®6, which conprises (ai the DATO115 nolecule (with the

ami no aci d sequenc® capigaric camprigasadditignal s mpicies phichhgveiheeme 0b) the
Donwh- 14- 10 (Rlo??@igféreﬁ%ﬁnag Q'@&ﬂ%‘(t‘{es(twﬁé i 8}%9851&&&(10@0%%0&1%21& the
n ? gp or

structure shown i Igure 8572 Conbi e reparation Si mul t aneous,
separate or sequerdéralh-Usd506r dng)oftheeDOaMhh4-10dAbs.( RLO8C) - PEG - 3-36 PYY
(Lysine at position 10) (with the structure shown in figure 3 except that
the albudab co nB(? .nAe ggmi)gsitriohneac%gl%ﬁg tjéjb-la]igl I(QI,QJWQErCe)ni the additional dAbs compete

15 for binding with the Dom7h-14, Dom7h-11-15 or any of the Dom 7h-14-10

dAbs.

21. A composition according to any of the preceding claims, wherein the fusion
or conjugate has an elimination half life in a human of 12 hours or more e.g.

12-21 days.

20 22. A composition according to any of the preceding claims, wherein the fusion
or conjugate binds to human serum albumin with KD in the range of about 5

micromolar to about 1 picomolar.

23. A pharmaceutical composition which comprises a composition according to
any of the preceding claims in combination with a pharmaceutically or

25 physiologically acceptable carrier, excipient or diluent.

24. A pharmaceutical composition according to claim 23, which comprises

further therapeutic or active agents.



17. A conposition according to any of the preceding clains, wherein the
half Iife extending protein or peptide is further formatted to increase its
hydr ody nawDosli/@Beodby attachi ng additi onal6 nol ecul es(s) WPOTiHPROI®AGW2Pr Ot €i N
or 5peptide selected fromthe follow ng: 4" PEG group, serum al bum n,
transferrin, transferrin receptor or at |least the transferrin-binding
portion thereof,_ap anti bod C. I egi on r by conjugatign to an ti body
fonai n 18- A coSrEPen HLRbRFRGP R ARl SimiREEt e ot hRbimiher oi n
the fusion or conjupalR] @Y MRS Bferabehtis bhativeefdnts Godepalcy RRPEAtEE of0i et y.
1019. A conposition according to any of the preceding clains, wherein the

f usi on or conj ugat@newrst PEBBLWAHPE [OhLIYAb noi eti es whi ch have the same
or different binding specificities to the Al budAbs selected from Donvh-14,
Donvh-11-15 or \ - 7h-14- 1 : it ccordi ng
o ol i m 19, whar e SRR b e cotph s de e or me o Rk T
Doni’h- 14, 5Donvh- 11lditn Dor @rwhidf edcheobpnsd br-cbasidOofdAbene a2Imord conposi tion
according to any of the precedi ng clai r’rg wherei.n the fusion or conjugate
has an el i mi nati orMHANPUYRiE and/Ar RCrRiRZALSE SYtPRES glogefcu%rpéesgnba.s 2. 21
days. 2022. A comashh bPELMEER! Hiiff i udiin Ahildds (BREFERIAG;Eal s, wher ein
the fusion or conjugate binds to h n serumal bumn wth KD i1n the range
of about 5 m cr onobedificadlyabosetuntalpimone$ acombine@ BrepArapbaforaorultineals,
conposi ti on which corTBri ses a cgrposi ion according to any of the preceding
claims in conbi natFBHUGY FCHPHEFHELEUBYl |y or 25physi ol ogi cal |y
acceptabl e carrier, excipient or diluent. 24. A pharmaceutical conposition
accordinggt o cl a7 m 2empydiiiehaccormid ey lof fc el AU fof uQ indfhiiNe

agents. 25. A conposition which conprises (a) a conposition according to
any of clainms 1-2#ramycptig 4 metabelic dkessgpedispidedr active agents; for
separate, sequential or concurrent admnistration to a subject. 26. A
Composi t1 on ! 98 £ QMRS IGO0 UaiflOT 2 IR PE RLaCANAHIAES, of 5C) 2l m
3 or 6, which each conprise or corsist of (a) one or nore insulinotropic
and/ or incretin andlcoted drom:plegicrglecamib.caphesd gloc@eseolkraase, defausilon or
conjugate with (b) domai n_anti bod dAb) ich binds.specifically to
serum al bunmin, as déﬁﬁﬁﬁﬁf’ﬁé?&’eﬁﬁé%? iP% BeRdta t?ﬁﬂ%ﬁﬁ%%’é‘ﬁ@éﬁ%ﬁat e or
sequenti gls use in JlaGr@RKeases characterised by overeating,

29. Use of a composition according to any one of claims 1-28, in the
manufacture of a medicament to treat or prevent a metabolic disease or

disorder.

30. Use of a composition according to any one of claim 1-28, in the manufacture
20 of a medicament for delivery to a subject by subcutaneous, intravenous or

intramuscular injection.

31. Use of a composition according to any one of claim 1-28, in the manufacture
of a medicament for parenteral, oral, rectal, transmucosal, subcutaneous

injection, ocular, pulmonary or GI tract delivery.

25 32. A method of treating or preventing a metabolic disease comprising
administering to a patient a therapeutically or prophylactically effective

amount of a composition according to any one of any of claims 1-28.



1027. A conposition according to any of the preceding clainms, for use in
treating or preventing a netabolic disease or disorder. 28. A conposition
accor di ngvoaocllspeys27, wherein the di seaz& or di sorder iPsSTEPR@OWEWM26 r oM
hypergl ycem a, inpaired glucose tol erance; beta cell deficiency, diabetes
(type 1 or type 2 diabetes or gestational diabetes), 15obesity, diseases

of ol ai o 1. 26, S M HERGrYE BPEege Shn D B 0P o SR EnT &
net abol i c _di sease d@,_hlljé'giﬁ@ﬁd@d’ording to3bhy ddeefaids qurgposi tion acco_rdi ng to any
one of claim1-28, in the manufacture 20of a nedicanment for delivery to a
subj ect by subcut aneous, intravenous or intranmuscul ar injection. 31. Use of
a conposition adtohdnsiynedrclaage praulstion pihmfanpef a supppsitoryhighact ure of a

' f . . . :
i ection ocul ar O e seg st Aing B ARTHEOR G, R L NC0 St
treating or preventing a netabolic disease conprising admnistering to a
pati ent a5t her apguA ificedd driedrfopmdptiyd whbich camnbyisafaf @atpovitioamoeondingto any
conposi tion accordi ngft@. an%; gne of any of clains 1-28. 33. An oral,
i nj ectabl e, inhal &9F@SEMAEEERI sabl e fornul ati on which conprises a
conposition according to any one of clains 1-28. 34. A sustained rel ease
fornul ation in thes telivErPHeacSeRPRAIBITOL Yorifis@idnGRERHINSAS afly 6ANPORhisON
according to any one of %I ains 1-28. g(5)%%5.1]%&1freeze drIli%gd ?}(I)r mul ati on whi ch
conpri ses a conposli2%.on according to any one of clains 1-28. 36. A delivery
g<7avi Ze porr}Jrisijng a conp?gtgisi tion aci:o_rdi ng 'éo any(ﬁpne ofgcl aims 1-28.

. An isolate r | i.d. e - - rdi
any T0one of ol A reh FORERLR TRy Eh 86 ERThEY SRk R AERTHS
claim 15.10 one of claims 1 to 28.

ng to
of

38. A nucleic acid encoding the fusions of claim 15.

39. A vector comprising a nucleic acid of claims 37 or 38.

40. A non-embryonic host cell, comprising the nucleic acid of claim 37 or 38 or

the vector of claim 39.

15 41. A method of treating or preventing a metabolic disease or disorder associated
with elevated blood glucose in a patient, comprising administering to said
patient a therapeutically or prophylactically effective amount of a

composition according to any one of any of claims 1-28.

42. A method according to claim 41, wherein said disease or disorder is selected
20 from: hyperglycemia, impaired glucose tolerance, beta cell deficiency,
diabetes (type 1 or type 2 diabetes or gestational diabetes), obesity,discases

characterised by overeating.

43. A method of stimulating insulin production and/or increasing insulin
sensitivity in a patient comprising administering to said patient at least one

25 dose of a composition according to any one of any of claims 1-28.

44. A method of treating or preventing tumour growth e.g. of pancreatic tumours

comprising administering to said patient a therapeutically or prophylactically



39. A vector conprising a nucleic acid of clainms 37 or 38. 40. A

non- enbryoni ¢ host cell, conprising the nucleic acid of claim37 or 38 or
t he vect owoabtiaizgiom 39. 1541. A nethod of treating or pPETEPRING6H20

nmet abol i ¢ di sease or di sorder associ at ed h’th el evat ed bl ood glucose in a
patient, conprising admnistering to said patient a therapeutically or

prophylactically effective anmount of a.conposition accordin .any. one of
oy ol crai me. 1 2 reetveRoRTRE S hedno G AR RSt SR s LA BTRN o
di sease or di sordes; bsa siabRGAEn SOEIPIBat rB{NECEPY |, and R beCA WFdcose
tol erance, beta cell deficiency, diabetes (type 1 or type 2 diabetes or

gestati onal di abete&ampleshai thoseidewabedherpiar act eri sed by overeating. 43.
A nmet hod of stinmulating insulin production and/or increasing insulin
sensitivity in pat.i | S qDi i 1 |- et | east
one 25dose of aa?:'oj?r})ﬂggl{bttdl %ﬂ@%@é%ﬁg&%g ﬁ@c‘?&ﬁ@gg?&gﬁ%hg{q R@Fﬂéﬁﬁgsn - 28.

ef fecti veSamunt ochidpationfrobetapanicaliy or pioplylhaicaly cffagivefanmuyit ofa cl ai ms 1-

28; or a single fusion or conjugate conprising.a PYY and an Al budAb for
exanpl e any of thcf@@lpaé%lepiaﬁv@a&ﬁé%w ongepf awﬁéglﬁ%ﬁ bﬁgwéé@@kgfumn or

preventing pancreabhfiiogct ;igﬁgrég)\a@l%@ﬁg%dd@g)‘to Ssaid patient a
t herapeutically or prgphyl actically effective anount of a conposition

according to any one of any of clainms 1-28 or a single fusion or conjugate
conprising a PY¥0.ahthethmdaicbarditg to 4Bum A4reetih odheaaie dredi Y is &-36IPa1 Yrruadither 45
wher ei n the PYY 15, 3 38 B o 1 sS40UA0 heany one of those descri bed
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