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Summary _
A featured embodiment of the invention provides a pharmaceutical composition
30 comprising a gastrin compoﬁnd having an extended activity upon administration to a subject in
comparison with native gastrin. The gastrin component in this embodiment contains at least
amino acids selected from the group of: positions 29-34 of SEQ ID NO:1; positions 29-34 of
SEQ ID NO:Z; positions 12-17 of SEQ ID NO: 3; and positions 12-17 of SEQ ID NO: 4, and
the gasirin is further associated with a protein, a polymer, a lipid or a carbohydfate.
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Another embodiment provided herein is a nucleotide sequence encoding the gastrin

compound in which the Z is a protein. Further provided is a cell carrying this nucleotide
25  sequence. The cell is a bacterial or a yeast cell. When the cell is a bacterial cell it can be, for
example, a cell of a species of an Escherichia, a Bacillus, or a Streptomyces. When the cellis a
yéast cell, it can be a a cell of a species of a Saccharomyces, a Kluyveromyces, a
Schizosaccharomyces or a Pichia. '
The gastrin compound generally contains a minimal gastrin component which is at least
30  amino acids at positions 29-34 of SEQ ID NO:2 or positions 12-17 of SEQ ID NO:4. These
are located at the caiboxy terminus of gastrins that occur in circulation, and in various
embodiments additional amino acids for example from gastrin can be present.
The polymer component need not be limited to a protein, but may be a synthetic

chemical polymer such as a polyethylene glycol (PEG) ora dextran. When the polymer is a
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marufacture of a medicament for treating a subject having diabetes, comprising formulating a
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gastrin compound according to any of those described herein, and adnﬂnisteﬁng the gastrin

25  compound to the subject. In certain embodiments of the method, frequency of ad:pinistering
the gastrin compound is less than frequency of administration of a native gastrin. The method
may further inclode measuring a physiological indicator of islet neogenesis, for example,
measuring fasting blood glucose (FBG). The method may include decreasing insulin

- dependency.

30 Yet another embodiment of the invention provides a method of making a gastrin
compound, the method being associating an amino ac_;id sequence of a gastrin with a carrier
composition. Accordingly, prior to associating the gastrin with the carrier, the gastrin is
modified to comprise a cysteine substitution or an additional cysteine residue. The cysteine

substitution is a replacement of pyroglutamate. The gastrin amino acid sequence comprises at

3



| east positions selected fromthe group of: residues 29-34 of am no acid
sequence SEQ ID NO 1; residues 29-34 of am no acid sequence SEQ ID NO 2;
r esi duewolfedid4sefo am no acid sequence SEQ I D NO 3; ardricagendoex7a2-17 of
am no acid sequence SEQID NO 4. In certain enbodinents, the cysteine is
at t hieastpositiohesaiéandksiran thégrogpefricsiduell 293 haf anrmbyaciduequencs SEQ H3M6xi at i ng

th t th t th | d i-fyving th tri 1
ot DBk donat of Brfd e seiagace SECLDF Nek 25 psithen 2 Vet alifed A8 % onbou mont
of t h& gﬁﬂcgﬂ)ww - 488 rdidiRb 'TQQ7Q§fa%ﬂ6‘B&8%éﬁ1ﬁn@é SBQ ﬂmeldoaarrﬁpt for

treat| etes patlent the method conprising fornmulating a nodified
gast rmantaumembmannmﬁb legstaihe coatdhemning temasiots olftheigastria. s‘\éteuwlp'ﬁlm mnnr and

ol agescsid i gty wiE AR FaReh AR sl S Ding Be airieh 4 RSt

gast rfg@fug%bqﬁﬁaﬁgﬂa[c@gedlﬁﬂn g‘%&ﬁ term nal cysteine or |ysine.

Accordingly, the sequence of ‘the native gastrin is selected fromthe group
of . resi du‘é’staz@thmemrood:amnnmofﬁu@unlqun@md@wetbo&@fnmnufae@wm%@ 29- 34 of

L e e L T
Al 'so prsaw SRehdiRkRaPatIS oPcoVRIRANY r@icﬂﬁ?ﬂﬂﬂﬁ&éeﬁﬁzﬁ pobteit ,diadpmRRtErih® fo

mai nt a| ning for an extended period time an increased gastrin serum

l1gvel thc@apmtéhb mpdified rgestﬁer e m@ﬁe@asm qyebrdﬁm sTmmﬁgo aBHYE ﬁ@stmau d
oot Bt hefe st TR feai M EL P oA SRR « 30 L0 20

Al 'so m&&%aﬁ&g@ ﬂws@qﬁbﬂcé oBtHei datiGe BRdTS imm%teﬂmﬂh@@@upbf%ﬁﬂm 9Bkl a
gastrin {H,)@un as described herein. Brief Descriptions of Draw ngs

Fi gur @nmosﬂq quenee SHQHY NO: Ly sepirdies LR 4pdaming agd segienea §EQI IBLNORucose
| evel f treat nent.
i ouresushtnl7 pratlsiiadt dedpbfiiio ARG, £ ARFkTGR 15587 & difabfta o0 o0

IﬁveI@qqéndy(SEQchm)wth recent onset diabetes after a 14 day treatnent

Det ai | ed Description of Inventjion 30 Use of |ong actin gastrl n co ounds
can resul t Al edAehlesinds 8 abrbolonagpasipicpt @rmeCf @fﬁﬂifg dorgagintnn

gastrin, ¥RODE ofﬁ&fé%ﬁ s@agaﬁhﬂg ﬁhﬂ%@&& mm»%nﬁm v@i@ise{m

gastrin tor e ed perio me and/or incre SII’] aIf-Ilfe of gastrin
t hus pe;mdbhaﬂgg ah rammmacadtsepheﬂéef dftagagtrit il mgthoégomnpnangimnhéamgﬁ oved by

of | gaBh T P a8 AR st Rues nd RSB G Ine AFET EEPS D 2004/ 045640

RGT/ W003A%§%Zﬁde&ﬁab&9§hmmoﬁ{plﬁﬁ@tﬁ idhst &e%ffe%ﬁ{/é @6se dfla dastriROSSI bl e t'hat
some of the carriers can also mask gastrin

‘compound as described herein.

Brief Descriptions of Drawings
Figure 1 shows the effect of uninodiﬁed gastrin on fasting blood glucose levels of NOD
25  mice with recent onset diabetes after a 14 day ireatment. '
Figure 2 shows -the effect of unmodified gastrin on pancreatic insulin levels of NOD

mice with recent onset diabetes after a 14 day treatment

Detailed Description of Invention
30 Use of long acting gastrin compounds can result in decreased clearance of gastrin or
reduced degradation of gastrin by enzymes thereby maintaining higher concentrations of
plasma gastrin for extended period of time and/or increasing half-life of gastrin thus resuliing
in increased efficacy. Dosing regimens can be improved by either using lower doses and/or

reducing the frequency of administration of gastrin to diabetic patients. In addition, with the
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1-4) In various embodiments, the gastrin may extend vp to 34 amino acids (“Big” Gastrin or

Gastrin-34), wherein at least one reactive amino acid such as a cysteine residue or a lysine

26  residue is added or substituted at the N-terminal end. The addition of the reactive amino acid
such as a cysteine can be at a terminal region, and in related embodiments, a spacer region can
optionally precede the added reactive amino acid. For example, the spacer can be synthesized
biologically as part of, or can be chemically attached to the gastrin amino acid sequence,

- forming a structure which has a gastrin sequence-spacer-cysteine. For instance, the spacer

30  region can be a sequence of several amino acids such as alanine or glycine. The sequence of
amino acids can be alternating amino acids (e.g. glycine/alaning) or can be non-alternating, i.e.,
can be a random sequence or a particular sequence. The sequence can consist of at least one

amino acid.
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| east .actor, with a hypoglycenmic agent, or with an :
im’run&[ﬂibL =e§1§1§ﬁ'? ?%?Strphe treatment of diabetes. Exanples of growh 30

f gt ors 'ncwﬁv&kﬂonﬁh%eﬂ@bl émlﬁﬂdlﬁhdnﬁs@r@n&’t@l-?gal@m@&phqusﬂtﬂogawdhcéﬂmhe as EGF, a

G.P-1 receptor_ ligand such as G P-1, pral aqitl n rece ﬁwgan such as
pr ol aonpwtsaﬂwtlgracg%wnwemWHed a@t@%&hﬁasswga ¥t adgras mgﬁ’ SR AhBne.
Exanpl e t t

oyl onBriHe o ARR-BPHERTF s LI HER BHhealelo e MiiShofei @ anothir |
hypogl lyspemocconﬁaowﬂi RONAAL B Bfidkth mswﬁ&s/mjgwm @ggporsds proivided herein

sul fonyl ur eas, l.Litinide bi.guanj des, L’lll azojLl | ne | ones: Hl al pha-
have alongerh _life in circulation ifi a subject animal or patient, or maintain higher

tr

25  concentrations in vivo of the gastrin compounds for an extended period of time compared to
the native forms of gastrin, In addition, the invention in other embodiments provides
compositions and methods of making and of using the gastrin compounds, provided to the
patient either alone or in combination with at least one growth factor, with a hypoglycemic

- agent, or with an immunosuppressant, for the treatment of diabetes. Examples of growth
30 factors incluee but are not limited to a EGF receptor ligand such as EGF, a GLP-1 receptor
| ligand such as GLP-1, prolactin receptor ligand such as prolactin and growth hormone receptor
ligand such as growth hormone. Examples of immunosuppressants include but are not limited

to cyclosporine, FK.506, rapamycin, and daclizumab. Non-limiting examples of hypoglycemic



gl ucosidase inhibitors. In one enbodinent, a gastrin conpound can be bound
to a conparatively larger structure or a plurality of structures in the

bl ood aw® #W04#/P45640et ain the ability to bind target 5 prBEBICAS0300ET8 a
gastrin/ CCK receptor. Cenerally, strin, which.wuld be o w se rapidly
degr adeents inolyde sifagylugces, fmeslitinides, byguant r‘shéﬁz‘)]d%i\ll&)}t? fes; ﬁ%‘{‘ A fl"i‘hi S
conposilééogﬂaseaﬁnb%(ﬁ-}gfsr-term of drug efficacy can be achieved. Alternatively
a gastgrl n-compound can be conjugated to a polyneric carrier such as a

pol yet hyl eng ogk yebbditREG) gastra aexgouad chwbabbimhite agionigagativelyblpegeri ves 10 I n
certain enbodi nents, chem cal modifjcation,of gastrin.is used to provide
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' en%ogﬁ)ﬁ%c%’tn?’alf%‘(eae%%n- coga Sﬁ%@%%ﬁé‘?&%ﬂ“’g’%’éct%st atic or hy%r gghobi C.

I n reldapededitbibdiboéntisattavhed toyatirder piotaimdistrigetiisgagipositionoa longerigrmiofr i s
carried out prior, to jnjection..|ln other enbodinents, the rinis
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actin I N conpounds” arfe Obtained via 'chem cal nodification wth no
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nbodi . the i inis a.pl in, |
oiBodi ment 1 cengnsrpoEneychr e heRitRB P e Y B R SPmmogpes
forfp_o Qﬁ&ttréac%%@dileﬂtw%ﬁl&bﬂhhﬂ\y to @RridiRoleli¥LHR polyRiiHd daridrs Catippinents of

he i mmunogl obulin”can be nodified or portions deleted prior to .
conj udex vive) of i deo.tniancletedcaihrdiment, thr@opsoyatentiiatesastion éy clpgreséitipar hy | ene

| | I . .F ' . ti { PEL t [
dompodaraEbien 1 seiih PBANFTR RO e RO dely BLbASATE: kg 11
Bi omatgy habstodRiedt n 4fRr 4dBddinientsdtHeqmhsieiiio diodEivdsin stittea gamhér thatowigmound

which is a se‘(iuence of amino acids, is 25 gﬁnetically fused with the
i

cdbr i dnjepteds wilhhavetan enhansed pfanity todbp easter ipthablopdstigaingdn apgthes, ¢ o

i nj ectign,..usi t an e ' i £ ' ﬁ@gﬁ iAncan be
fused %cpg%?rﬁg%’fl %ﬁ@m{d@agtrgnaro” drlﬂlggo e&%ﬂ%fﬁgggé}%ctg ﬁlglésth a %}@?@pacer,
for exaqitdnent & dasiidtdratciasdthenieviob or sxraivo. neut ral unchar ged amino aci ds.
A nucleic acid encoding gastrin can be,recoqbi nantlf%r1 fused .or .synt heisi zed

direct|y asnegertisegrbodiness, theeraTigh PIOFEN 1ifghlastet Propren-Ja rpiatsd ebodonen

,> and
the 3 | i FESE br B inhd & (& RerRO6LSEMuASHOHRR at e a
numeﬁhggﬁg%é%{(?g%g? &9%% no g%%ﬁ@%%%ﬁcgﬁ‘g?er bet ween thf;egt Wo

prot eiTis infeamehibndinbr Easparenty af the smoaeglbeulinesapriwgsedified oy pergions

| e eordard BEgde SpEnERIpm I (AL SRBPHOIEP g e HE e s BPLERgRRe 2" ©
expr e;ggk&ﬂ oﬁﬁ%ﬂn%@gf ifstdral | RBvatkN PECUSI YR AaEHcdith cBafinRemp5ead via an ‘

t her apeut i cal Ifications to the sequence of 7 WO 2004/ 045640
PCT/ CARi08/g8fpAAghe gastrin compound (Vernonese, FM. Biomaterials 22(2001)-405-417).

In other embodiments, the gastrin compound which is a sequence of amino acids, is -

25  genetically fused with the carrier protein, which is also a sequence of amino acids, prior to
injection, using standard recombinant genetic techniques. Gastrin can be fused recombinantly
to a carrier protein with or without a linker/spacer, for example, comprising a sequence of
small neutral uncharged amino acids. A nucleic acid encoding gastrin can be recombinantly
fused or synthesized directly as a fusion to portions or the whole of the carrier protein, and the

30  nucleic acid construct or fusion protein can encode or incorporate a number of additional
amino acids to act as a spacer between he two proteins. Recombinant fusion proteins can be
expressed in yeast (Saccharomyces, Pichia) or in standard bacterial systems, or mammalian or
insect cell systems can be used. Following standard procedures for expression and/or

purification, the fusion protein can be used therapeutically. Modifications to the sequence of
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gastrin conpound pol ypeptide can be introduced during construction of the
fusion protein if necessary. In one enbodi nent, the gastrin conpound is
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N- (4- calhoxwty atRsM¥t BRIBYLA edfdked B HRonjugedtd fk&risy. Yamada Y, | shikawa
E, Masseyeff R Eur J Biochem 101, 395-39]9 (1979)) 1 ntroduces a thiol

redct i ve grlbigds aan andlsminsotpemated atpasioxylic etidigremns by s Gumeadiried reantionwi t h

cysteine resi due f the art i tein or..f Aol gr. t

ot v G REyE R e Rl drof Bl i DRT. b s Br i
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nen

conpo that can facilitate preparation or isolation of the gastrin
conpolfiEB,382r3%r{(18YNp e & hen-lisriting exareplemgpetioni of appaine gewpewdhe Iygins vity of

bopt | B idde'ln SRURA YN el DR BOE R LS AR G OR R (IR R EROBRIER. | e
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spacereaatine g@np aeahino sites bBgesairathat can subsequently react with cysteine residues of the

carrier protein or free thiol group on the activated polymer.

25 A gastrin compound-carrier complex can include additional modular components
including a spacer arm or element or other component that can facilitaie preparation or
isolation of the gastrin compound-carrier complex or enhance or maintain the functional
activity of the gasirin compound. The spacer arm can be one or more amino acids, peptide, a

- peptidomimetic, or a small organic molecule, and can comprise homobifunctional or

30  heterobifunctional crosslinkihg agents or chitin oligomers or polyethyelene gtycol or related
polymers.

In another embodiment, the carrier and gastrin compound can be covalently crosslinked
with or without a spacer arm. Examples of non-spacer arms (zero-length crosslinkers) include

EDC. Homobifunctional crosslinkers that generate a spacer arm can be for instance
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WO 2004/ 045640 PCT/ CA2003/001778 di sueci ni m dyl suberate and
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such as_gast-rin .34, (hi astrin strin. 17 (Little .gastrin.or I
gast rRrPRSE Sprfed frbifeBie i GhudRl, Weliadd coinids i3 i Mooty 308,
t et r'aigqgéhﬁman'&ﬁcm@bcgzg%w&]mns of chol ecysftoki nin such as CCK 58, CCK 33,
CCK 22, CCK 12 and 8; and other gastrin/CCK receptor ligands. In
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ot her gastdiCCKomtémoslignds b girava,U.Snpdtet 6)28 3301 hsse Sepie 1 M emdept i de
agoni sts or partjal agonists 20 of the 4%ast'ri n/ CCK receptor such as A71378
(Li n igglugp vatigys foyms i), sugnas gagtring 34(big ggsirin), sastypl”7 (dfappstipprs of

gastry - 1AS o AR [ A - &he 10R1 Lal r ' .. synt hesi s,
and s%/nﬁ%lﬁngsl C b%pt | d%’rhgr%%m?ghﬁ%@gm @ﬂﬁéﬁaﬁﬁgﬁﬁ%ﬁ%g&c@ﬂﬁﬁhn gastrin
B s udtiousformsnHithglesystokinih Sublazd GGKNER, IGCCKIB8pCOK 122 0GR ¢2 ahd QON 8j amd 15
are al so avaj l e from 25 Bachem AG, Buben f, Switzerland, and from -
Resedt Wﬁﬁﬁ@ﬂ#‘?ﬁ@ﬁ?ﬁ%&aﬁ&;ﬁwﬁmstﬁﬁfﬁl i traffe@toaﬁlg P& AR nal |y
am dabgginAPRhindeRid RBHeRTTHIMMAN S PEDEMER] PO forleRlciliSied maHoitheA8Ad) | S

wi thin the scope of gastrin conpounds herein. Gastrin/CCK receptor |igands
i ncl uehe telreplacast hyeleanimkoddso dontspmatied asmattivt healogsrtidighicststand wthenf t he

o eI A SSRGS s R A BT E Ak aRR?, o
% | sfané bistsin/OCK SR%tof Sithiak A 71598 (Linl @ andanal SthyisiRe | 25684 PoTpausuds t hat

I ncrease the secretion of endogenous gastrin, chol ecystokinins or
si m 10y active peptides fromsites of tissue storage. Exanples of these

oL, L1 DSkl SO BT S PP PP el 7514
synthesis, and synthetic peptides are commercially available. Synthetic human gastrin 17 such :
as human gastrin 17 haﬁng methionine or leucine at position 15 are also available from

25  Bachem AG, Bubendorf, Switzerland, and from Researchplus. Gastrin peptides as found in
nature are carboxyl-terminally amidated peptides, and amidation of the carboxyl terminus
amino acid is within the scope of gastrin compounds herein.

Gastrin/CCK receptor ligands include also active analogs, fragments and other
modifications of the above ligands, which for example shére amino acid sequence with an

30 endogenous mammalian gastrin, for example, share 60% sequence identity, or 70% identity, or
80% identity. Such ligands also include 'compounds that increase the secretion of endogenous
gastrins, cholecystokinins or similarly active peptides from sites of tissue storage. Examples of
these are the gastric releasing peptide, omeprazole which inhibits gastric acid secretion, and

soya bean trypsin inhibitor which increases CCK stimulation
g



9 WD 2004/ 045640 PCTI CA2003/001778 The sequence of big gastrin-34 and

smal | gastrin-17 are shown herein. Big gastrin-34 is essentially an

ext ensi v 004/045640 smal | gastrin-17 havi ng an additi onaPCHRAPM®3IAEI7E sequence
at the N-termnal end. Big gastrin is cleaved in, vi vgl to rel ease )
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a podi fi or - i - G 0@&%5@@ Sdus shown
her ei #Mt%ggﬁQ %&E@Bu%&ﬁb@drdgg%@%@ve%ﬁ{ugg agl?@' géor[éhl‘:?jﬁﬁkgr as shgvv%u é|’gn 10,-
SEQ | Rrd¥aodidied to temALANtatelinal chktbi@e ot haline residues by either replacing the

G p-Leu-d y-Pro-CGhi -3 y-Pro-Pro-Hi s-Leu-Val - Al a- Asp- Pro-Sef-Lys-Lys-

Gln- Gpyraetigamats wity2 W@ﬂ@@@@ﬁﬂr&e}ﬂf@g%? P@Oﬁiﬂ%ﬂ}ﬁtﬁurﬁ%ﬂﬂﬁ of Ry p
(SEQ 1 D, .NQ : N-t er /i s leucine at
& pL R bl oty S Be'¥Bed ing mogificd form thet ha agiioning o leucing a

GLn- GpysiBon 3T 1ap sh@wn GbreinGn SEQ ID Nou1Q, vespeaiivEly, oy pokitpnLiEasAbpwRlie-  NH2
(SEQ ID NG Zé. N-t er m nal )
Q18- GSFERHY Npy g=4, serpestively-u- Q u- G u- G u- Al a- Tyr- @ y- Trp- Met - Asp-  Phe- NH2
(SEQ ID NO 3). 20 N-term nal .

A p-dy-Pro-Trp-Leu-Au-Au-Gu-Au-du-Ala-Tyr-d y-Trp-Leu- Asp- Phe- NH2
( SEQ | D' NON-4grmihal Gip+ltcai-Glyehroa@linp@hyt Rro-Rioeigdstur Val-SbrdsnFed-Heriloys-Lys-a

fusion, for exapple, sirin.aning, aci.d. sequence Wit n ional
space ﬁlﬁ‘f&éﬁﬁrﬁ' rﬁtlfed‘éaé’['apﬁgﬁﬁhﬁ‘ﬁgﬂ‘?@?ﬁ%ﬁ ﬁ'g}l%'frfsm"%ggtt"%%)'iégées' W%(SEE%HQ nce,
and hayhhp a protein carrier, can be provided transgenically to a subject.
I n an enbodi nent of a nucleic acid construct for transgenic expression of

s uéh 2 f usMerprinal eﬁlg?LeueG}yquff_}lp;r@b&waf&xprﬂis—lgﬁ@pwldfélapdk&ﬁms%w—l@@nbys-s ;
t ol e e roRe A CLRGIRAT P g ik b P R ASTRIBEG: 3

The meydogh for treating diabetes mellitus in an individual . in need
thereof includes admnistering to_the individual a con%%?i.ti on that

provi des a Nederminal Gorfdhra-Tand-ea-Gloagio- fin-Gl flerdd Pra-MebrdsiPact i n
and grpow 1gl uded are derivatives, analogs, and conjugates of

t hese }%R"Cglﬂ%éggs%ul§g;§$ierei n, the term"FACA NT" nmeans a 10 WD 2004/ 045640
PGH/ CA2003/1M@dmifal Glp-Gly-Pro-Trp-Leu-Glu-Glu-Glu-Glu-Glu-Ala-Tyr-Gly-Trp-Leu-Asp-

Phe- NH;, (SEQ ID NO: 4).

st
ot
-

In certain embodiments, the gastrin compound which is a fusion, for example, of a

gastrin amino acid sequence with an optional spacer of amino acids at the amino terminus of

25  the gastrin sequence, and having a protein carrier, can be Iirovidcd transgenically to a subject. -
In an embodiment of a nucleic acid construct for transgenic expression of such a fusion protein,
a human preprogastrin peptide precursor gene is fused to a gene encoding a carrier protein,
with or without a spacer, by te{:ﬁrﬁques similar to those as shown in U.S. patent number
5,885,956

30 The method for treating diabetes mellitus in an individual in need thereof includes
administering to the individual a composition that provides a gastrin compound and a
FACGINT such as EGF, GLP-1, prolactin and growth hormone. Included are derivatives,
analogs, and conjugates of these FACGINT. As used herein, the term “FACGINT” means a
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such ggptgf@pe ﬁ/ Hﬁﬂbﬁ&%a@@q 8 %ﬁﬂé’satffeﬁh’qhe lfﬂ@kﬁqfdéum (Hp @?@Ep@tcﬁl Bﬁ%ms uch

Vi d h
35 VERARAInaH: AbsERASIDOH B i dbhfle G in SRERNEL o
r écfggmnepﬂor tgasl snah las RsECPﬁ@th‘ eGvah hboayte GId) mlngptsxt lngmﬂatd:mﬂ GﬂEﬁ@t olr '

e ang [ anul ocC macr o e Ccol on

$ Pt @) sseepiandt q%@eéﬁtroan%m@?wmeaﬁ%ﬂ@s ulfp-fiks Y
pl at elg&;wtﬁq'édte&qq“ygé @%a 25 8&kBior (iEREEsuLELRITAN add mﬁﬂgt s % EQFF and a

Secrefin receptof |igand such as secretin. For any o ctors,

enzy méEPOktezgnter ]agﬂmdlsucloassEP@ébttp wavpdnn@mg/hmﬂ/augustnﬁ@[& danmdpainds herein
that %gtgcélfﬁ?m(igltsg goﬁs?dered A TERbE of tﬁ%l?rg kfjcc;t:mn-A rleceptor ligand

25  such as Activin-A; a vascular endothehal growth factor (VEGF) receptor ligand such as VEGEF;

a bone morphogenesis factor (BMP) receptor ligand such as BMP-2; a vasoactive intestinal
peptide (VIP) receptor ligand such as VIP; a vascular endothelial growth factor (VEGF)
receptdr ligand such as VEGF; a pituitary adenylate cyclase activating polypeptide (PACAP)
receptor ligand such as PACAP; a granulocyte colony stimulating factor (G-CSF) receptor
30  ligand such as G-CSF; a granulocyte-macrophage colony stimulating factor (GM-CSF)
receptor ligand such as GM-CSH; a platelet-derived growth factor (PDGF) receptor ligand
such as PDGF; and a Secretin receptor ligand such as secretin.
For any of the growth factors, enzymes, enzyme inhibitors, peptide, protein and
hormone compounds herein that are indicated to be an exemplary FACGINT, all known
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WO 2004/ 045640 PCT/ CA2003/001778 anal ogues and derivatives, whether
natural ly occurring or made by nutagenesis or designed and synthesized
shal | bwasi4pested equi val ent to that FACA NT. Al so cBEEICA0BSHHADNg
equi val epnts are, copj ugates, .i.e., conpositions derived by addition of one
or ror@AfHEuSs fik fb‘}&iflgesg ?@&Bl,er g wﬂcemgm@%agsﬂay @H\%%lﬁﬁ& O*gé?ﬁé@%y be

I f 4 | ' d ' d
al ter e&%pﬁ&ﬁ%@@ab&%ﬁﬁ@ﬁw f&nz P4 CRTRI AT ARSRRRIGSInldhPT 0duce

FACA NT such*a € hunman reconbi nant anal ogues.

Fur t heequiratentdaetcohingates, i@ abinpositibnodaived byadditiohat onaer awrsol adiethicalsi due
may be changed. by targete { agenesi s. _The primary am ci d sequence of
The prGORP Ay es Dot Eatpine BoR) TRAbES ol by ooy TRl QscmcloaHde

acy at aRteduid AY I S as
o o HEtedyeRleh bR F oI o e e e T R o
Fur t heanalagoek. viwttier, anidaditpor tbeean diiase ormmareehahaieranniny abid raxdid mey bby

oxi dati.on, r.eduction, or other._derjvatization, The FA NT may be .el eaved
to obt%haag%iﬁgﬂ tar el tag eRisiSe e ATy FHHRQ, A¢Y .Se%eeaﬁ‘—eog‘f%aap o TS DR 1 ¢ e

of a Fﬁ% i | e : A&ﬂ i de or
protein ore%ﬁﬂ%%ur%%s’ E(;:E’Iabr?I %g&%gisaggﬁw ﬁgﬁy&gﬁhéggﬂk%eﬁ%ug%% protein
such asipplementigy oladdduies, suel astoheor ciptokl slisid, Cpmysobatt.assulphaté melerds, for 15

exanpl g, conpqsition conpr.isi.ng the FACG. coupled to a -naturally
el vty Py rtit AT O HIGTR BH G SETgHS B Ui PO TR PEEPIRDY, r m al 2o
enconpR§SARndRIILYR, beSthePBérd NSy TRAM CEINY niBid dbAGd WELiRn ARF € am no
acid residues of the parent peptide, for instancé by al kylation,

acy| atfregmendswhichfreleinaactivity oA prafhaig orarmetebadite ofd FAGGHN Nslegpivalgahioghatt hat
i nduce. SyF Ls of the .FA NT or .nim c the act,jon,of. the EACA are
oot SrERUPINES ghe Singld Sk Py Rlostn Be St AGeBEM AR LR il BRI ©
nMean agitidd 6r flotdi® ktch HAfRQHMERHbLIAMMdGhexsdlitsy doifigabdkmahewndBenei n.

The terns ."derivatives" and . "coq*u&ates" as used herein are equivalent,
ar® arexappley acomipagitioncemposips e F ot 6N goupled to @ heringrally eashgingd, and can
be pr ' ' ' . ' ' . ans. 25
The' t drtin K FpliSey et Ol Bhnpichf T HEURE Bhocpe i B R el O,
for. a qagihédby eliemikalppmddifhiaklonaeamoatymioribicsidassot thapatehnstptide, for
interacts wiith, or stinulates that receptor, A receptor, ligand includes

wi t hi nastAreedyopEylation, Reylgden. sster tip pppnule tagastion Allespaively, ag@iept or

for aﬂgaﬂ%ﬁﬁg%%%%%éﬁewg%c%ﬁ tB? ific, t'glrg taftti&?oistﬁg @flﬁﬁﬁ(}fgﬁf %fgrcﬂﬁﬁeﬁfﬁgzlatéd’

related tot erm ofactin” as us rein ns any
paiy pegstekuizralehnt compdsndesTissbsgdartioah, “FRACGENES nsdymbar artyyonei dr marn
endogenous | i an prol.act.l hi.s termis_known in the art of protein
Fact or@RRouRTLamIR e RN TGP INEY Fowinittbh The [o0scOabebyft et i v 1y of
a  protagfubites BRAREE ROKH atiwla{ﬁvﬂ%ﬁd a6d bt used & hARaRBoRDodtiofs BRt ¥aept i de

produced by the wpituitary gland. The term enconpasses prolactin anal ogs
whi ch demigdyaclatsdsand eradhetnrepesed by synthetic, biological, or recombinant or chemical

means.

25 : The term, “receptor ligand” as used herein in connection with a receptor for a particular
ligand shall mean any compositions/that binds to, interacts with, or stimulates that receptor.

A receptor ligand includes within the scope of the definition a receptor agonist, for the:
receptoi' for any particular FACGINT, whether or not the agonist is structurally related to the
FACGINT. | | |

30 The term, “prolactin” as used herein means any polypeptide which shares substantial
sequence similarity with an endogenous mammalian prolactin as this term is knowﬁ in the art
of protein factors, for example, human prolaciin, and which possesses the activity of a
prolactin. Endogenous human prolactin is a 199 amino acid polypeptide produced by the

pituitary gland. The term encompasses prolactin analogs which are deletions, insertions, or
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12 WO 2004/ 045640 PCT/ CA2003/001778 substitution nutants of endogenous
prolactin, and retain the activity, and includes prolactins from other
speci esWOMOHMS6HIal | y occurring variants. The prol act i BCFGARBEMThcl udes a
, conposition having agoni st activity for the prolactin receptor, as

di sc| shsttytign ggantp, ag ogepeniBelagin 3ad ogainthe estivily; ayl msludes Blelaglisequence)
and 6 3 . tor | | . ' . GL20RhCH,

B R RS T T i e e T ey

agoni Sdm?cﬁdiiﬂﬁl ledvigt agoh®h QeiiEydoe tHe@blactiBreceptor, 44 dis¢fddd indlD @, patemtgand f or
the prolactin receptor as described in U S. patents 5,506, 107 ‘and

5, 837nurBbeT &30 {aglivpting amino eigisequenes) and BshiBE 3P 2 el icopeled eoBBieFones

t hat oSt ' l.0Qi Lol odi ' vi ewed
v Bl WECHMLGITTIBICH Sl b B8R bl dEi ' O
Br ej i prolaktinepowmikt (MddO:t)al., 896H, Enéseinol. € 37 et47edc4)parttied Bgandator thee PRL/ GH PL
famly. PRL and CH gre secreted by the anteriqr_pituitary of vertebrate

ani mePlacirregeptor 3y gesraiged i Hy patnisando HY7 ada, o448 functi ons t hat

include o r gﬁ@t' Prolal | pecHlel | ati on. CH
I S associ atﬁgg" Vé\ll ﬂ;’)]g?;sﬁ %%8%??%@@%%?@@%@?? ggﬁﬂ%ﬁgr va%ﬁ&g‘éd

nmor phagehaslh snmbhelogehbhsmtbivkeaal imctioga(peldewsdin] SPaneteaatic €totvth asl
"PRL/ GH PL" r e | i gands. The FACG NTs c e c]assified into various
gth u_pgemﬁ&oeﬁe@i N, sepveamcl; CFh-HaBrftJV, i ettail]e?%t ergfrge dfmci s,
funct{opal .. $hdn ' Wbty 1 |08 af .
FUnot T an bl D O L B R R bR 41 et or .
and t hertbrae enipmlarBR e acinvoived ima bilved sageefbiolegicildusctmb ddit mehitds- of t he

i tion. 20.Q -)i tide-1 | thesi i n intestinal
endoco TS eaaRian. Pt Htbion PR Bl o0 herteTONa Ty PR LRt i onal 1y
desi %}?\?ﬁsggoéé‘ﬁl @9@&&%& @éla%a?u%gd&eﬂh%ﬂd forffb RAEEE TR atsd FBcbib? ]Ygaiﬁﬁs are

GLP- - . Initial studies of GP-1 biological activity i'n utilized the
f1a 1 o asF PREAHAIL axcentordigands. mEhof A Ts can B clasaifiad @6 wiricwk | at ter

s an_am _.The |larger. .G.P-1.n0l ecul es r eneral |l y, l.acki. | ol ogi cal

ot VRS Fseq B8 SRt bgpy e BR BRI S ot B e i B0 Manbt SBREEHE "cP ue

resul fegpbdt b @ngflambbting b baRin fiddionMlsinilaifaititapiayd badinglyshast i al |y

enhanced biol ogical activity. The majority of ci r(;u?ati ng, bi ol ogi cal |y

act i vieorg teceptors, gnduhese grovpieareeachyyithin ey saepe ef vaions emhoalm@g%@gtharmunt s of

t he bf%n%l‘ft&cj ve GQP-1(7-37) formalso detectable. See O skov, C et al.,

Di abetes £5194, 43: 335-339. Both peptides show about the sane anount of 30

b2l ogi cal Glusagdi-tike péptided]l issysthesieddeid ifitestinag viidoeride celisni@ melkdidad orrmesponse

t tri ' ti d pl I tipl I i lic h i

ol | SA-hg RETEERT B o BTy AU oK OB FIO) BHES T mms, 8t nal

degr 1 th ti ' | BNl hiEleRld o ; ' d

cl oayaniiedp of LU RTPER: G ol DSRGLEM hiStRldal a3y yNCd e TEFIGEHAT
N-terminal extended forms of GLP-1 (1-37 and 1-36 which latter is an amide). The larger

=t

GLP-1 molecules were generally lacking biological activity. It was later found that removal of
25 the first six amino acids resulted in a shorter version of the GLP-1 molecule having
substantially enhanced biological activity.
The majority of circulating biologically active GLP-1 is found in the GLP-1(7-
36)amide form, with lesser amounts of the bioactive GLP-1(7-37) form also detectable. See
- Orskov, C. et al., Diabetes 1994, 43: 335-339. Both peptides show about the same amount of
30  biological function. GLP-1 is secreted from gut endocrine cells in response to nutrient
ingestion and plays multiple roles in metabolic homeostasis following nutrient absorption.
Regulation of GLP-1 occurs by N-terminal degradation of the peptide by Dipeptidyl Peptidase
(DPP-1V) -mediated cleavage at the posttion 2 alanine residue. For an overview, see DPP-IV.

The biological activities of GLP-1 include stimulation of glucose-dependent insulin secretion

13



The bi ol ogical activities of GLP-1 include stinmulation of glucose-dependent
I nsulin secretion 13 WD 2004/ 045640 PCT/ CA2003/001778 and insulin

bi osynt Me&2094/0456#8 bi ti on of gl ucagon secretion and gasPETEAGMIHPITY, and
inhibition _of food intake., GLP-1 appears to have a. nunber of additional

ef f ec tandiipsulindiegynthesies naibitioneef gugagon secyeinn %@[ﬁaﬁﬁh‘: eqptyipg; aleahipion
Dr S . i . _ 01 , ..
R e L T e i R R e LT

f r om mecBamsfsgstem) paenewed2 BRacketiIR; Endddiam4ang2i-627,3001 DEgrgoplafy GLPHIGLP- 1
' Ids and fatty acid attachnment,

(G&P-1, nodjfied m nQ ac ) t, from
Ther ateEmREYiges BSloaxBRV GG 63LP-1aainesesisientia PiSE L pAtsetien, veitsbls fiemen

No8l r At Y IR ACHRAALTIC) Gidkh M iy, BACTM G EAY THAF kPR Sfbaite

sust aiandido neile anefaty A HOARCKHDER; fivhy Hiirstamioldgia; Ssiathhoenf, Quebdd, i Lil |y,
I ndi anapol.is, IN)., 1 ow nol ecul ar I ght P-1 mpeti bugon_(al bum n:
GLP 1 GRS DA OB (s Morsal eibbes, SRBRdy; RIS e DA ROLE-1

Li r agl iy ind %@g&gﬂ ' F 1 HE M AEhY; i igned by
acyl at(ﬁlfrll‘d gﬁﬂdt'l ?1 P- lédrm ggﬁ%&#%ﬁ%%pon en?%érn?éﬁ%ﬁt éLbY:%‘cj)%?t%gam S
ext ensiusteingd beleasd LS 1500 DPWV whistanbGELt Isarial off froun Klehil by Atdianphlys, DRI V

and reduces, renal, . c rance;.. El hr ond al ., ..D ahet.es Car 002 Au

230s) o aeatm eigh kB dnimeic Ay ERaabuBh G R PR Fs¥ect um
(G | a capalasdiented WBckaK DO); PRYBLHAOD! N8Y2 W ﬁgng%&fnﬂg(dzﬁﬁ)cfe@v%e thht

functions as a long acting potent”agonist of t gl ucagon-11i ke peptide |
( GLP- 1§ obtemep byrgcylation of the GIgkil sualerule, ovhdelynpmaantermgthe bPRdTeam, iExendi n- 4

has properti sim | to P-1, and.requl.ateg gastr) tyi i nsylin
ceor orrBetvep i s HowiniieRle i o8 cBrRdnRhpr B bod st

i ncl udgeaexRBALIbERA(t YN DRbEERs TafgN0d0 AlSD5(RPABNZ.a84AC2993, Anylin); o
exenatide LAR (long acting form); ZP10 (nodified exendin- 4 having addition
oftssi x | ysikendiast wraapvehpanide dyome Helodarmhasmeginm 4 Gidla aponster) Yenog, Asvingg
formul@ati Qo ! q?,yr‘g Physi o I cal. Les indigate that’
sust aisﬁ’é’jﬂghé‘?(@fggg‘éﬁL%T ex éi] | ﬁg_'ﬁ%‘ i)ﬁ%llm‘ttfr&érglésgée%% -a%n%%%éﬁgentg%%)gl Sg8f&18ert urb
gl ucostudagomtitt peptile ICEHLP-1yR&eptor, af addlrdsitak & (dPrapgon bylDDRIvVal . J Bi el
Chem 275: 34472-34477, 2000), so_that the 25 physiol ogi cal effects of
exendibxerdigrhasaropestien Smalps to (ARl epsbipguiafes @ptiiia gmphape. pasia seereliomp- | V)

i nhi bi f t i athid BY

rorbr A0 U, Bl HEOTRRANID. Tyl AN dfile bt Blonatit syl fonp
sabst ratsbdnowEl AR-AIC2 WBPA N RefatidORA R ong detitgefbrmndtit idatdddffeddxeflliB- 1 i s
a det erm nant, of - bi oacti vi in,vivo anmpl es, P-1V jnhibitors
! uddhYS HIBI AT e PO, b Eesli B R D AL VRO

( Novarg jnsyafT ik doRs, cbé%bnd%mg éh‘p@{é&béﬂﬁﬂm&?&%ﬁ&me&ﬁé&%ﬁ el AG
Hal Il e, Germany), and 'P93/01 (Probiodrug).” As used herein, the term"EG-

r ec eptesprebiigmotiexcadinohprisansgenio npounals dedsatot peiterb| gu@se homeostasis, cell

mass or food intake (Biaggio, L. et al. J Biol Chem 275: 34472-34477, 2000), so that the
25 physiological effects of exendin-4 are not completely understood.
Dipeptidyl peptidase IV (DPP-IV) inhibitors refer fo compounds that inhibit activity of

DPP-IV, a membrane-associated peptidase of 766 amino acids that includes in its substrates
GLP-1, GLP-2 and GIP. DPP-IV-mediated inactivation of GLP-1 is a determinant of GLP-1
bioactivity in vivo. Examples of DPP-1V inhibitors include isoleucine thiazolidide, valine-
30 purrolidide, NVP-DPP738 (Novartis, Cambridge, MA), LAF237 (Novartis), P32/98
(Probiodrug AG, Halle, Germany), and P93/01 (Probiodrug).
Asused herein, the term “BGF receptor ligand” encompasses compounds that stimulate
the EGF receptor such that when gasirin/CCK. receptors in the same or adjacent tissue or in the

same individual are also stimulated, neogenesis of insulin-producing pancreatic islet cells is
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the EGF receptor such that when gastrin/CCK receptors in the sane or

adj acent tissue or in the sane individual are also stinulated, neogenesis
of i nsuUMM2084/64564% ng pancreatic islet cells is 14 WO 2BOHCHABBA01L778

PCT/ CA2003/ 001778 i nduc Exanpl es of .such EGF receptor,|igands include
Ul | Figeh Balen oo SOEaesomb: imdtindderal lonedh B, whioha BORED: 10

AR e

anphi Otlgarleixampled of EXCRrecaptorgigantlhafedltGity foams wedt inchedeal 8 HERH7 rlef Bpindr

 ecop EBRNTFEHRTEA PG §S BOT dRtarts Vel a3 ANSCUSE rooepial s thitfomonsteate
ey i iUl RoRR) ith BRGA TR xR T e TR naC 3Rl natbpsy )
The gfapment and rpdifivatiohdaf the abgprd. sSes aldoe Chfpentee e Waahl, [ Clppted 4, InPdphide
2 o e o TSR R 7

activity s4gb gl diSolidhndd el SRLARECH B oo loiR Rrbilk iitifosDept | des

havi ng an am guence su antrally si r'to that of human EGF,
for eXmopified RGEEh which iocludes waniaats ofeoanaldrswibbtype BGH nelodificatensduser esi due

RS o oA S e o o Bl 1605 e B o SRS Lt
met hi QiNgcIaledRphilOihvink dERhRSedidN6qaente shisaiHaRy kRSilAY6 R 6f RafM

described (U S." patent nunber 4,760,023). Reconbinant human EG- (hEGF)
havi nEGF] forespoipls with. aae or hdekianygne aed swiestiGitions at various eedidtiegwshdionposi t i ons

52 and 53 of h havi,n neutral .am no aci ubst.itution at

posi 1 on s tecoprpnt AR A1 e Dol e Tt Bt BT Ml 2.

degr ag@idt@ie 26 abiitias, FhiCdxaiph, BTG d #heBliGKAS & paifbnl T deflobébby a

adm ni stration to a subject. A series of nucleic acid nol ecul es have been
d&&s cr lavetnetrpriduahpsbgen depcrbediel - Bypaentpiustbst AF60R28). HRisrembiingnt hvwan EGF

sim | ard 4.0 T : 38):, ' . havi ng
hi sti %ééﬂ)aﬁa%&cﬁd%gﬁ E%S%rz'g'pga\aéglé%%mggﬁo ?tﬁ%}ﬁ r{ﬂeﬁgﬁgs'aa[ﬁ)&&gﬁ gﬁ%%lgg%% have
been HBGE! kaEkhvidds AAHEB ZhTo ackdisdbstinition at posafion Y reain BGF yctivity and aral ues

of pH  Chem cal anal ogues and fragnents %f EGF and TGFa retain ability to
bi nd V¥¥¢ EEstant hapisasoiesrashiprdurag a prigiobieh prqdyctien rrocesss @k foHawEe

4, 686, ffifthstralBhiOH SulTRA! W Gfel BPRudtlic B fblendes HiTEbehPREREAMANLAAROUS
properties affecting one or nore of reconbinant protern production, In

Vg r oa @adily of plovensthaithdvie signiftoadt: simidiivotoddGF und YGFA @XOrQOVI0438). eEGRDI nant
nmodi fi ed EG- receptor ligand used in the Exanples herein is a Ctermnus

del et BRteiBY (Apted ki haring havtidie af xpsidpelq welaced WA @SUtrakRr askliaaPcagi ne

at pogi:ki { NN : [ antially
Fu T PR RenldR LR 0 9o 087Dl ol g A0 G SBG ARG HPRHE, 20

| s t haheinfcabindleast aabfigmansts of B@F o YER@ e sintability hobindlvatousrnksibegpe hEGH

(S. Magil_et al., published May 15, 2003 as_ PCI/US02/33907, and
i ncor PHMEtHSEF mpepter Eﬂp‘gh@@ .S. patent number 4,686,283). Various modifications of EGF or

25 TGFo confer advantageous properties affecting one or more of recombinant protein
production, in vitro and in vivo stability, and in vivo activity. A exemplary recombinant
modified EGF recepfor ligand used in the Examples herein is a C-terminus deleted form of
human EGF of 51 amino acids in length, having asparagine at position 51 (referred to herein as
~ EGF51N), which retains substantially full LN.T M activity, and has in vivo and/or in vitro |
30  stability that is that is at leas£ about as great or greater than normal or wild type hEGF (S.
Magil et al., published May 15, 2003 as PCT/US02/33907, and incorporated by reference
herein in its entirety). '
| The term, “growth hormone” as used herein encompasses any polypeptide that shares

substantial amino acid sequence identity with an endogenous mammalian growth hormone and
15 '



herein in its entirety). The term "growth hornone" as used herein
enconpasses any pol ypepti de that shares substantial am no acid sequence

i dent i t WOM0OHEMendogenous manmal i an growt h hor none aRdI/CAZIOMNIIDIGR4/ 045640
PCTI CA2003/ 001778 possesses_a biological activity of a mammalian growh
hor monBossegsemn biplesieal aplbvitifa mamgalige igyqyethdormant: ik ey th SRS 2aci ds

o TR T B, ARG i U i, BT m Al S Bl R
t er m erpban|Gzdesd bl 1079, Navitd 128 1d she54eNGrayi 6t B 1980NGens 3B WFtIMYt Thes and

growt h hornones 5 from other species _and naturally occurring variants. See
Cunni nigimAneempasses apglpgs haying deletiops dnsertipmy o1 sulstinytions auggrowdh hereenes 44:

1081-1 ; ' . - . , '
"t Poat PRgo R etey Py 0t RS oo QU 0K, 140, SR ot g

one 024313809 BBPMAE 989, Stialee2dg: 108161085t mad Wb 80583, aad LS ashtdier ei n
means any_ physi ol ngi c 10 indication of a shortage of insulin, a production
of ant FHBBEL 5%159 Ast insulin, or an excess of blood sugar or any

mani f est ed DRL-R . gi gb i A9Rkeid ' . [AeLInNe

ani mal . rde?‘s, aggmlgtfrllncéili uc%i %%Ea%a%ﬁg?%srﬁr% suceﬁﬁg%%gggﬁlﬁég}ﬁ&t ype{1 one

di abet esmossgyimptshagldiabéted eTtesterm)Ttiligbeprst asiisdddierain amads anyophycidogict eri zed
by mldly decreased insylin_ or mldly | evat ed bl pod, gl ucose | evels, A

" pHe- dingisatipr oF b etiaes At nsBliny meéwalow%anb%ﬁwaméﬁhrw AR STorgS o

di abet I l,at 8¢ SRBELL] RIS i ﬁ{ﬂrml hag jit h

di abet gg?aglfﬁeﬁogear%gnst ra?i%ﬁgﬁgpéj%gpt om | nﬁtné?ﬁ%n%' I néuc?l}l&gh%r g ucéigﬁe1 :

| evel , amindl mwdelspandinélnding homdh deesichizs typerledtye 1€ dndetes,carlwageo fanily
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subj ecfiebRed bRSd Yuch8EILEISNASpre-AhbARe HEREHBLT REG bk AendBMA suspected of
"i mmunosuppressant™ or "agent “for | mmune sgfg‘gressmn" means any agent that

sutfpr ebadsg i dinbkaic soshtesendiicanfiraxgmplenneidoupaiedisgnmsed gathtdiabetes, bethown
in Table 1, -and any derivatives..of .t hose agents, ar .funct.i.onal i val ents
are coflanaalne ASHPBlTR e OT BT BRGRC Bveh A PRVERITER  bstt o peq
her ei n, adigted BokdiBorC 8@ 1BFamAY histoeyN &R HasIipesitidg astiobekity thaht Gask oftyRiner
equi val ent agents are adm ni stered as supplied by the nmanufacturers,

nor nal {liabetgs, 106 hpvprgvigesly hed diabetes o apslaled canditian pidbigsubigciaaiskiofski | | in

t he phfler gﬁ)éeogi cal arts. For exanple, Tacrolinus is generally adm nistered
by.injectionor orally, and Sirolimus is generally adm nistered orally 30
Taf e 1. Exenplary agents for inmmune suppression, and commercial sources

Nanmes Conpany Nature e e . .
A used herein, the term “immunosuppressant” or “agent for immune suppression

meaﬁs any agent that suppresses immune response. Exemplary immunosuppressant agents are
shown in Table 1, and any derivatives of those agents or functional equivalents are considered
appropriate for embodiments of the invention as described herein and in the claims.

25  Immunosuppressive agents in Table 1 or other equivalent agents are administered as supplied
by the manufacturers, normalizing to body weight of the subject as is known by one of skill in
the pharmacological arts. For example, Tacrolimus is generally administered by injection or

orally, and Sirolimus is generally administered orally

30 Table 1. E}ieniplary agents for immune suppression, and commercial sources
Names Company .| Nature
2-amino-1,3-propanediol | Novartis Used for preventing or
derivatives treating chronic rejection in

a patient receiving an organ
or tissue allo-or xeno-
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2-am no-1, 3- propanedi ol
treating chronic rejection in a patient

Novartis Used for
recei ving an organ

preventing or
or

deri vati ves

ti ssue

al | o- orwReXibd/ad56400 2004/ 045640 PCT/ CA2003/ 001778 NaneRCTEAHMWAPONEE ur e

transplant 77 . 2-aming-2[2-(4-_Y oshitoni | mmunosuppression,.from
oct yl{g¥ames ) et h;&Lnerane-CFIﬂaPnﬁceUU cal | Netmleer at ed | ynphocyte 1, 3-di ol
hydrdchl oride Industries,; Ltd hom n 40- O} frZnspjast oxyet hyl ) - Navartis
Si r oljionugirorZRa¥y ci n) rapgadsmﬁgbﬁu SDZ- RAD} 11ipR 8kt ﬁlléggl@@Tfﬁ) erli vative, used
for a%}ﬁphégygéegg aﬁﬁgceﬁﬁl),al Ki dneycc@g#&f hobs gucejs rejection
and gna4 Hmj‘f@&z‘b %%E QA é‘sgL d1eart tﬁ _ | on by inhi bi ti ng
ceI | 0°H! QEH A B b'L = ivat-stio S ( IIIILIIILé Hppr-essi ng action
ani nqp ConiB Ild(gtﬁ g aju ’Eié]gflﬁq 1ah r trdating Ltd
aut oi ﬂéSG axplestiFRUsFEIonaetet o [tr eat O ohn' s
(Puri pnus SR sedse, i nf | ammat or y| kifpeeteicglionasducsfd flor or gan
trans | ant therapy ABX- CBL (CBL-1) Abgen|seiavtiosendigiadc| onal AB t ar get ed
agai nst human T- cell, Bjcells, NY, cell s| wsdulopahpfltosdngf or tir eat nent- of .
stergi d-resistant gr aft \.s host di seasegheapat@ppleaationsby 1 n [treat'nent of
inflammtory and inhibiting cell proliferation '}
6-(3-dimethyi- Matsurnori Akia Immunosuppressing action
aminopropionyl) forskolin | Nippon Kayaju Co useful also for treating .
| Ltd autoimmune disease
6-mercaptopurine Glaxo SmithKline Used to treat Crohn’s
(Purinethol™, 6-MP) disease, inflammatory-
: bowel disease and for organ
transplant therapy
ABX-CBL (CBL-1) Abgenix - Mouse monoclonal AB
. targeted against human T-
cell, B cells, NK cells and
monocytes, fortreatment of .
steroid-resistant graft vs
host diseases, potential use
in treatment of
inflammatory and
autoimmune disorders
Alefacept (human LFA-3 | University of Utah~- | Knocks out causative
IgG1 fusion protein, Dermatology memory T-lymphocytes;
AMEVIVE™) Dept/BIOGEN Used to treat psoriasis, a T-
cell mediated inflammatory
disorder
HLA~B2702 peptide SangStat Medical Human peptide, blocks
(Allotrap ) action of NK cells and T-

cell mediated toxicities,
used for prevention of first

: kidney allograft rejection
Antisense ICAM-1 ISIS-Boehringer Mouse monoclonal AB
inhibitor (ISIS 2302), Ingleheim blocks white blood cell
Enlimomab, BIRR1, adhesion to T-cell surface
Alicaforsen) molecule ICAM-11);
' treatment of kidney
transplant rejection
Azathioprine (Imura? R Generic, Glaxo Treatiment of theumatoid
Azasan SmithKline, arthritis and prevention of
Prometheus kidney transplant rejection,
Laboratories, and other autoimmune or
aaiPharma inflammatory disorders

such as inflammatory bowel
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aut oi nmune di sorders Al efacept (human LFA-3 University of Ut ah-

Knocks out

causative |1gG fusionj,rotein, Dermatology nenory T-|ynphocytes; AMEVIVE
Dept / Bl ®@ENoBesa4k 0 treat psoriasis, a T cell nedi at edPCREANMGOIGTY
di sorder HLA-B2702 peptide SangStat Medical Human peptide bl pcks
(Al pPNaaRs(r)) action of | & s and T- Natetd nediated toxifities, used
for prevention of first |kidney allo aft |ggeaeti on Antisense | CAM 1
| SI SrEeelyn, mgeT VbUSE TORE AB 1 nni @[&&édéﬁ&éfﬁnammaﬂ Ngl ehei m
bl ock T&ﬁ. %e bl ood cel | | Enlinomab, BIRR1, @]ng-ceI | | surface
Al'icpforsen) nolecule (I1CAMir); treatnen ; transplant rejection
Azathio rine (lmuran , Generic, d axo Treé‘?ciﬁr’gﬁ? o? FHﬁﬂ%tO' d| Azasan')
SmithKline, arthritis anl prevention of PPEHERAEY, ﬁrl y trapspl ant
rejection, Laboratories{ and other aut cnkiﬁﬂ%éGJS?‘nonag’i‘ har ma| i nf | ammat or.y
di sofders such as inflanato bowel 17 WhizemEndabssistastT/ cA2p03/ 001778
Nanmes Conpany Nature di sease BTI-322 Medirgmeiie Mpuse derived| nonocl onal
AB t a%gwt@eg@am%ce Boehringeed for prAatesdtabeditoéod i rst-t{me ki dney
rejection, and treatnent pficHedfi Stant I engfmbeupptéssideiapente (Leustatin
Boehti nger Antinetabolite¢ and * | that is relatively selective
for lymphocytes; used-to
treat lymphoid
malignancies, e.g., hairy-
) cell leukemia. |
Cyclophosphamide (CTX, | Generic Immunosuppressant t for
Neosar®, Cytoxan®, | freatment of arthritis and
Procytox®) other auto-immume
: disorders and cancers
Cyclosporine {cyclosporin | Novartis 11 amino acid cyclic
A, cyclosporin peptide; blocks helper T-
(Sandlmmune Neoral®, cell , immunosuppressant
SangCya ® used in organ transplant
therapy and other immune
diseases
Demethimmunomycin” (L- | Merck & Co Treatment of autoimmune
683,742: also described as ' diseases, infectious diseases
31-desmethoxy-31- and/or prevention of organ -
hydroxy-L-683,590) - transplant rejections
Dexamethasone Generic An adrenocorticoid,
(Decadron, Dexone, effective .
Dexasone) immunosuppressant in
various disorders
Docosahexaenoic acid Not Irmnunolfuppressant by'ft‘l}rat
. lowers the proportion o
— app_hcable cells expressing CD4 or
CD8, blocks antigen
recognition process;
Taku et al., Journal of
Agricultural and Food
Chemistry, 2000,
‘ 48(4):1047
FTY720 (oral myriocin Novartis Alters lymphocyte
derivative) Pharmaceuticals infiltration into grafted
tissues; used for prevention
of organ rejection in kidney
transplants
Glahramer acetate (co- Teva Synthetic peptide
polymer-1, Copaxone ») Pharmaceuticals copolymer; decoy that
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I ngl ehei m i mmunosuppr essi e agent
| ynphocyt es;
| eukem WO 20@yedsePhospham de (CTX, Generic | m’runosupprels(é’ﬁlF)?mllf)3l|0@ﬂr778 Neosar

used to

treat

t hat
| ynphoi d nal i

Is relatively selective
hai ry-

gnanci es, e.g.

for
cel l

Cytoxan(r), treatnment of arthritis and Procytox5 other auto-inmune
di sor/#mesnd cancers Cfjdlampany ne (cyclloNpbwen Novartis 11 gnino acid
cyclijc A, cyclosporin peptide; blocks hel pafmits sttBamdi ofmmyedin Neor al (r),
cel I',| i munosuppressant (SangCya(r)) used dginpri@arcellsdfigipl ant |t herapy and
ot herf i mune di seases Dgnet hi mmunonyci n” é$ﬁm&@éﬁﬁ&§d6@ Tr eat{ment of
aut oifmmune 683, 742: al sq described as disgasg ofﬁﬁﬁﬁﬁéous dijseases
31- defsmet hoxy- 31- and/ or [prevent | on of Aor gs‘%gero js dr ox -L-683, 590 transpl ant
rej egt-Lons exarethasorg—Ceper Af—ae-eRpEeT T coi; %uauu on, Dexone,
ef#ecﬁﬁ#@ﬁ@§lggﬁﬁ lclnnundgﬂg E@Qa n E@*?ﬁﬁ% dlsoréers
Doc oqateigine®HiA)aci d Not I%@ﬂ%suppr essanit MBHURITEPPIEHG) applfi cabl e | over s
the groportion of T cells expressing CD4 oactivitios in glapetigaty] gen -
recogniti on process; Taku et al., Journal moﬂGISAémelf@t 2lyMNaturgnd Food
Chemi|stry, 2000; 48( 4): 1047 FTY720 (or al | Medichmi h 1R82003)s Aljters
| ynmph Q@¥perimidg[15vat | ve) RieyidsaodyésSRiushy Ninkdabéisson i nto grafit ed
deoxyspergualin (Spanidin immunosuppressant;
suppresses production of
cytotoxic T-cells,
neutrophils and
macrophages
hul124 (anti-CD11a) XOMA Humanized monoclonal
antibody; targets CD11a
receptor on surface of T
cells to selectively inhibit
immune system rejection of
, transplanted organs
Infliximab (Remicade®) Centocor (affiliate of | Menoclonal AB, binds and
o Johnson and inactivates human TNF-
Johnson) alpha and ; used to treat
Crohn’s disease and
rheumatoid arthritis
Interferon Various companies Immunomeodulatory
including Serono, properties
Biogen etc
ISAtx247 Isotechnika Used to treat autoimmune
diseases such as rheumatoid
arthritis and psoriasis
isotretinoin Immunosuppressant,
reduces ability of T cells to
proliferate in response to
immune challenge.
Vergelli et al.,
Immunopharmacology,
1997, 31:191.
Medi-500 (T10B9) Medimmune Intravenous monoclonal AB
that targets human T-cells;
treats acute kidney rejection
and graft-vs-host disease
Medi-507 Mednmune/Bio- Intravenous humanized AB
Transplant directed against CD2 T-cell;

used to treat corticosteroid-
resistant graft vs host

disease and prevention of
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tissues; used for prevention

of organ rejection in kidney

trans | ants

@ atiraner acetate (co- Teva Synthetic peptide of er-1, Co axone
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Nanes Conpany Nature m m

cs structure of

myel i

CopakMagdsnst ead of nye

Compfamy nmul ti pl ¢

» Nadateer 0Si-S Gllal fi

aci dfc CarBrocheny Synx

Possesses pr Ot ei

| s bind
prillary

lkﬁdﬂéﬁli’éjeﬂtw Ma_i nmunesuppr essi e

act i ul abetic a W%‘t
198 fﬁ ]%E@sqaerlrrus (1' h LERGR,

deoxys ual ,[iS

cyto 6)@? b ’&ﬁ@t
XOMVA| Humani zed nonocl ona
T cells to selectively

bGeRLESt ol M/ers4

N1 NMUNosuppr essa
rophils and macH

anti body; tard
nhibit. . inmmune s

W Ne i nSdtatitllits udvd it tr€at
HYhDE dis@ésreaé/e%@féu s

or gahditoxahtroarab ( Remi ¢

Johns gﬂg-m&one%ct i vat es
Crohn's disease and rhe

hllem@eax ocor (af fli
human TNF- Johnsd
imat oi d arthriti

repllakphzmargsysian ed

q including T-cells, B-cells

and macrophages; used o
treat hormone-refractory
prostate cancer, acute -
myelogenous leukemia and
multiple sclerosis

Vedi ci ne 9:

fes producti on of

Dot %s“ i€ |
E?’%‘i a re ga"}(iortl)ncsDulrf!ag)e of

ranspl ant ed
Ant@r@lfé?au%ﬁgﬁﬁd%’i‘al AB, binds and

to treat

mycophenolate mofetil
(CellCept™)

Roche

Proliferation of T and B
lymphocytes by blocking
the synthesis of purine
nucleotides; used in organ
transplant therapy and
inflammatory bowel disease

OKT4A

R.W . Jolmson
Pharmaceutical
Research Institute

Mouse monoclonal AB
targeted against human
CD4 T cell; used for
prevention of kidney
transplant rejection when
used in combination with
other immunosuppressant
drugs

Muromonab-CD3
(Orthoclone OKT3 ®)()

R.W.Johnson
Pharmaceutical
Research Institute

to receptor sites on T-cells,
preventing activation by
transplanted tissue |

Monoclonal AB that binds

Prednisolone (Deltasone®,

Oraone®)

Corticosteroid, suppresses
inflammation associated
with transplant rejection

basiliximab (Simulect”)

Novwvartis
Pharmaceuticals

Monoclonal AB that binds
to receptor sites on T-cells,
preventing activation by
transplanted tissue (renal
transplant)

['S1008

glial protein

Possesses
immunosuppressive
activities in diabetic animal
models

Sirolimus, Rapamycin
(Rapamune ®)

Wyeth-Ayerst
Laboratories

Immunosuppressant and
potent inhibitor of cytokine
(e.g.JL-2)-dependent T-cell
proliferation (kidney

transplant)
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Interferon Various conpani es | nmunonodul atory including Serono, properties

Bi oge

n etc | SAt x247 |sotechni ka Used to treat autoi Mmune di seases such as

r heumat Bi0200&045640 t | S and psoriasis isotretinoin | munBEUEPRESHAITES

reduce
chal |
(T10B
treat

lls to nrnllfprafp in response-to i ne

bNgmes Vergel |'i et _a| Compamfinophar ma®Gitexsy, 1997, 31:191. Medi - 500
9Tadmhithmsrﬁﬁregt1aﬁtFrI§ve nBuggsamnocl onal Antetforas withlge2 SCGRineh T-cel | s;
s5@@ut e kidney rejecfion and graft-Vsohesinidtiegase Medi - p07

Medl rm}:mﬁﬁyﬁro?n@travenous Dapopdi2geicd 1 aFRiPhAndn @MikR6jed agpi nst CD2

T-cel
preve
ki dne
(Rheu
psori
M t ox

treat cor@bﬁgg 20l d- reskStant gh@id: W& faost | di sease and

Hfﬁ i
CA2003/ lﬂ?ﬁﬁ npapy Nature
n%lrej ec IOW&%OU’ ga Qﬁ;‘%ﬁg Leded F€ Ant | et abo %)e used to treat
rex(r), Generic O di sease, $&7&PAN A?{E%‘lfi‘%“%r‘ﬁ'% Trexal | (1))
hsis, and adult rheujatoid arthritis}( gaseditiahel ftanter drug)
ARs

ntrone | mmnex Antibroliferative ef t iy ) cellular

i mmun

cefeliamesh Cireclimi g TH XIS, B-cel | s |Tnetllmeddghntiestargetell t o

) T-cells through interactions - | .
with adhesion molecules on
endothelial cell surface,
target migration of T-cells
into the skin and target
activation of T-cells; Used
to treat Psoriasis

Daclizumab (Zenapax ®), | Protein Design Monoclonal AB inhibits

HAT (Humanized Anti- Laboratories/Roche | binding of IL-2 to IL-2

Tac), SMART anti-Tac, receptor by binding to IL-2

anti-CD25, and humanized receptor; suppresses T cell

anti-IL2-receptor activity against allografts
(renal transplant)

10
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Hypoglycemic agents or drugs can be insulin response enhancers, and are typically
used as for glycemic control in diabetic patients. These agents includé but are not limited to
sulfonylureas (e.g. acetohexamide, chlorpropamide, tolazamide, tolbutamide, glyburide,
glipizide, glimepiride), meglitinides (e.g. repaglinide, nateglinide), bignanides (e.g.
metformin), thiazolidinediones (e.g. pioglitazone, rosiglitazone), alpha-glucosidase inhibitors
(e.g. Miglitol), glucagons antagonists , potassium channel openers, insulin sensitizers, hepatic
enzyme inhibitors, glucose uptake modulators, compounds modifying lipid metabolism and
compopnds lowering food iﬁtake. Combinations of these agents can be used with the gastrin
compounds provided herein.

As used herein the term mammal shall include without limitation any members of the
Mammalia, such as a human, an ape, a rodent such as a mouse or rat, a dog, a cat, an _
agriculturally important animal or a protein pig, a goat, a sheep, a horse, or an ape such as a
gorilla or a chimpanzee. An individual mammal may be non-diabetic, p;e-diabetic, or diabetic,
as specified herein.

Modes of systemic administration include, but are not limited to, transdermal,
intrathecal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, and oral
routes. The compounds may be administered by any convenient route, for example, by

mfusmn or bolus injection, by absorption through epithelial or mucocutaneous linings {e.g.,
21



treat hornone-refractory prostate cancer, acute nyel ogenous |eukem a and
mul tiple sclerosis nycophenol ate nofetil Roche Proliferation of T and B
(Cel | Cepr(20pd/ddpiphocyt es by bl ocking the synthesis of PGUEARI/OMITES eot i des;
used in organ transplant therapy and inflammtory bowel disease OKT4A

R. W J otahsoisoss, uessal rivaginal.orasl, mmst:maiamwsa,@m ) @@«%’ gf@bfé?@ adgamiststedhuman

R h,,l d t | ant
ror cctiedenaih G LPTP Al ativa e AP kb B e D St R el " Br g
Mur. onpyadinieDRr Bxdidiewis aiibcivhineslsanrbtAB Tﬁ@gasﬁim ¥ ihwmhinReerEdFan(r) ) 0

Pharneceutical to receptor sites on-T-cells, Research I nstitute preventing
activ aE‘MGE&T ot apBUnCsHpEEssahten rehy gk anind gsnbcanie admibistered in a single
Corticos suppresses oRn_ asso |at ed with

Crhins SRREeS e, i BR SEREemEhANRS tdalihinded SRR T BBREI onal” A ¢ ha

bi nds Pharmaceuticals to receptor sites on T-cells, preventing activation
by transplanted tissue (renal transplant) S 10013 glial protein Possesses
i nunatlasds of preparatigniof gompesitions di abetic aninal nodel s Sirolinus,

Rapanyci n %’tﬁ:{emsAXf}&ass%nn% osuppressant and

Gastrin peptides can be produced by any suitable means, such as expressionina’

10 recombinant host cell or by chemical synthesis. For the latter, gastrin peptides for instance can
be synthesized by using solid phase Fmoc peptide synthesis on a polydimethylacrylamide gel
resin. The polypeptide is then purified by standard methods.

Coniugating pariners/Carriérs

Conjugating partners/carriers include plasma components such as serum obtained from
15 the patiént, purified serum protein(s) such as albumin, transferrin or an immunoglobulin, red
blood cell proteins such as glycophorin A and AE-1, sugar binding proteins such as lectin,
inactivated enzymes, phosphate and sulfate binding proteins, cholic acid, lipids binding -
proteins, lipids/lipophitic moieties/hydrophobic moieties; polymeric carriers such as dextran or
polyethylene glycol. When gastrin is conjugated to the lipids/lipophilic moieties, it is possible
20  that these conjugates once injected can interact either non-covalently or covalently with serum
proteins such albumin which is known to bind to fatty acids, for instance or lipid binding
proteins in the serum. For the purposes of the compositions and methods herein, serum and
plasma may be used interchangeably.]in order to conjugate gastrin to a carrier, the cartier may
first need to be activated via the introduction of a reactive group. In some caseé, the carrier can
25  already contain at least one reactive group, for instance cysteine 34 on albumin. After
activation of the cartier (if necessary), the carrier is conjugated to gastrin compound. In
general, carriers can be covalently attached to proteins via reactive groups in the protein chain,
such as thiol groups, alpha and epsilon amino groups, carboxyl groups or aromatic rings, all of
- which may already be present, or can be added by preliminary chemical modification of the
30  protein which can be either incorporated during chemical synthesis or by chemically
modifying existing gastrin peptides or by modifying a protein's amino acid sequence, using
known molecular biology methods. For instance, carrier can be attached to the protein’s

epsilon amino groups in lysine residues or the thiol groups on cysteine residues located at the
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(Rapanune(r)) Laboratories potent inhibitor of cytokine
(e.g.1L-2)-dependent T-cell proliferation (kidney transplant) 20 WO
2004/ 0498 BORER@A2003/ 001778 Nanmes Conpany Nat ure TaBEDBICAZSHOHT®Qgr af ;
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Labor awefivesbReche mabs e gg tieh thé kidnbp filtkatidn chid} (~4SKWBRY aad thus ha@xtehdedpt or
by binding to IL-2 anti-CD25, and, humani zed receptor; suppresses -T cell
ant i - Fasplepee e dn PhempFlegma prrteins ingluds duhireqiof bmaled t¢ Afupninnfipha-1

bt o T ChBS ek o Bhad AR AR e e AGERPRSR, SRREDAR IR, S ot s
| ncl udépta?-HE-Glywbprdi¢in) AlptiatlaMasmiciabniihuAsgistehsinggerg eaitidirombin ME,
O oo b A P S e B e
R R N S B R e N
pot as sipolipoprateireE (VpB9s Apotravsteriin, sensiti zers, hepatic
C1 Esterase Inhibitor, Ceruloplasmin, Ferritin, Fibrinogen, GC Globulin, Haptoglobin (mixed
type), Hemoglobin, Immunoglobin A, Immunoglobin Al, Immunoglobin Al,

15  Immuno giobin A2, Immunoglobin D, Immunoglobin E, Immunogiobin G, Fab Fragment,
Immunoglobin G, F¢ Fragment, Immunoglobin G, Immunogiobin G1, Immunoglobin G2,
Immunoglobin G3, Immunoglobin G4, Immunoglobin M, p Chain, Immunoglobin M, Fcs,.,
Immunoglobin M, Immmmunoglobulin heavy chain (H) Immunogiobulin light chain (L} —K-

light chains, gamma-light chains, Fab fragment of an immunoglobulin

20  Fc fragment of an immunoglobulin, Lactoferrin, Lipoprotein a, [Lp(a)], Lipoprotein (high
density), Lipoprotein (Low Density), Lipoprotein (Very Low Density), Prealbumin,
Prothrombin, Prothymosin-o, Rheumatoid Factor, Steroid binding proteins, Transcortin,
Thyroxine-binding globulin. Transferrin and a-fetoprotein. A list of plasma proteins can be
found in Anderson and Anderson, Molecular and Cellular Proteomics 2002, 1.11: 845.

25 Human serum albumin has a molecular mass of ~67kDa, a half-life of 19 days in
circulation, and is the most abundant protein in plasma human. Albumin congists of 585
amino acids forming a single polypeptide chain. Albumin interacts with a large number of
compoﬁnds including physiological ligands such as long chain fatty acids, certain therapeutic
drugs such as Warfarin and Valproate and inorganic ligands such as calcium.

30 The antibody/immunoglobulin can include a complete immunoglobulin or fragment
thereof, where immunoglobulins include the various classes and isotypes, such as IgA, IgD,
IgE, 1gGl, IgG2a, 1gG2b and IgG3, IgM, etc. Fragments thereof may include Fab, Fv and
F(ab"),, Fab', and the like. In addition, fragments, aggregates, polymers, or conjugates of

immunoglobulins can be used where appropriate. The antibody can be monoclonal or
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or lipid binding, proteins in the serum For the purposSes o
conpoBLGAInec iV iRty tsTHeRidenpolyexxethydatad polyols, polyhydroxyethyl

methacrylate, N-(2-hydr0xypr0py1)methacrylamide (HPMA), synthetic copolymers of

hydrazone, polyvinyl pyrrolidone, polyvinyl alcohol, polyamino acids, divinylether maleic
anhydride, N-(2-Hydroxypropyl)-methacrylamide, polypropylene glycol, polyalkylene glycol

25 and derivatives thereof, copolymers of polyalkylene glycols and derivatives thereof, polyvinyl

~ ethyl ethers, and .alpha., .beta.-Poly[(2-hydroxyethyl)-DL-aspartamide, poly(N-

aéryloylmorpholine (PacM). In general, the synthetic polymers can also be linear or branched,
substituted or unsubstituted, homopolymeric, or co-polymers of two or more different synthetic
MONOINELS, |

30 Pegylation of peptides and proteins can result in enhanced therapeutic properties with
retention of biological function. Conjugation with PEGs (or with other polymers, like
dextrans), by increasing molecular size, can reduce the processes of renal filtration, immune
respounse, and degradation by proteolytic enzymes, all of which act to enhance stability in vivo.

PEG (polyethylene glycol) is a linear strand of repeating monomers, which can be chemically
24




pl asma may be used interchangeably.]In order to conjugate gastrin to a
carrier, the carrier may first need to be activated via the introduction
of a r eWot200E04g649up. I n sone cases, the carrier can 25PGEI/CAZHWY/OIGHR ai n at
| east one reactive group, far instance ct)l(stei ne 34 ﬁn al bumi n

[ . After
act i vaxtiveied of terminal Fee hEroxylieroise sk polivation can FespilAn fRCRgHy '}S’gaa‘i‘%ﬁb"tfo
tri d. | '
o ot eftungigR Bupy sacigPRE R E RN EhpG Bbube. SOHRNBH i MRS RACHP o,
3}1 Phﬁthé%do %[i-ﬁﬁjlﬁlhy%ﬁxﬂpg@ﬁputmﬁy be aaﬂqmgyol/iﬂgzéhbqﬁmxgrgwlrsimﬂﬁ@). rREGswithl | of
I C my alrea e present,. or can, ed. r m nar chem ca
o dl Dot o renchos BRUALE b S Bz ALl o ARl Es U SHiireRn g
i cal t hesj . ' di fyi i st tri tid
oo nofar Py DR hdpdlichl R EAAY TEE DY N9 e Koan rol ecurar o O
bi ol ogy nephefies chesininsd ecsilfhydryl igesupoan Cysteies shbhedated Cypusipg thei n' s

epsilon am no groups in lysine resigdues or the_thiol groups .on stei ne
resi dibiess-leeanaiao geiddesigpation) Wil gagdblysreraecEy %7%6%@”%@%?% nal
end. Alt v 6. G8fini bHE RItAE 8ige ofigdstéin,

het er 8Hi ﬁﬁ@%polﬁé%iﬁgé Qﬁ%ﬁrrg‘%lélbﬁ?\%t | ongg a%?%bgé; i nlffegb_ agent. Pl as?rrg proteins
Pl asn@syafiadseied dabtridicoghpoaind tvitharCystdinetesidoe ipaodiced in amsgion afghe peetide

phar macoki netic 5 praoperties of .ot ha:qvm se short.- I&ged.r@cecuﬁgﬁ%@uch as
gist rihat isoebresed fords _‘P18§ﬁ§1 asHEIE (598 examply, A8 N B GFh 5 | arger

than the_Kpggeiks bhiiitd 88, Gl (osCoATEORN. affhl Bbsnc oy ealecct ikl dence

time in pl roteins incl'ude but are not limted tgo Al bumn,
Al pharPBGs Asidifi€d with poatimimidyl Abtptsao prodhice stapleoamigdp dinkageal Pugie thedesk 95 psi n,

Al pha-2- Anti pl asmi.n, . Al pha- 2- HS- in. A pha- 2- N lin,
pripeteme it R e e T s S
Apol i %9%% %,:ng oAk or(lﬁ%)éﬁ P BRIsiRAB AAI Bl fehdyith thépaidiRaPPRGEiesulGhg

(vLDL oproteiln (\_/LDLL+ Apol i poprotein C.I'l (VLDL), .
A | ropelansicalhE a6d/boisihly Apstienaibt beterageneoms paixana g Ecquipgatid prptides,

Cype) PURBHGR AN Ph RGO S st yleon P RpEARL PohiBriiuc |

| mu n&&'{y%ieasiﬁZaﬁaliﬁgatﬂt@ﬁg@e' fiddynttesisnogimbidacig allysineuegidob imwiEchRaEG
‘Fragnment, | munogl obin G Fc Fragnent, | munogl obin S}nfl mmngﬁll?ﬁ r,} GL,
| munisglehiy ligged tolthererandoniaciedn (asieserdpddm 11%11@4,195?7 RE% O 97) chai n,
| nmunggl Qbi n 5 lrn | obi N, ] ' y 0 (H)
| mmnSgF SBETAR AT GAEYSRE R Co ty et Of DT, OO GRHE BRI SRR )
f 5ROMBRE BRfloABall APPHRAEGRDU Hiaftis2 0. MECE (atigsiens. Bds. an i nmunogl obul i n,
Lactoferrin, Lipoprotein a, '[Lp a)], Lipoprotein éhigh dehr}%t%{’
Li popr ot ei Thel'ativBledHEY) (or [P485) LD sy BS .PT’?)“,’ P € %‘Fﬁeﬂ, :
Pr ot hr Onbl B £ Rh&Y BRALLY ReonRARY TR nfirb S capab I dHrthchnBHifhkoRiedt €1 N,
functional group in the protein/peptide to produce the PEG-protein/peptide conjugates.
Activated PEGs can include alkyating PEGs, acylating PEGs and PEG with an amino acid arm.

25  One can also pegylate at cysteine residue by using PEG maleimide (e.g. mPEG-maleimide-
20,000 from Shearwater Corporation, Huntsville, AL). Amino PEG can be used to pegylate
cérboxyl groups. Exérﬁples of active PEGS include methoxypolyethylene glycol,
diaminomethoxy-polyethylene glycol, methoxypolyethylene glycol-p-nitro-phenylcarbonate,
methoxypolyethylene glycol succinimidyl succinate, methoxypolyethylene glycol tresylate,

30 methoxy-polyoxyethylene amine (aminoPEG), methoxypolyoxyethylene-carboxylic acid,
monomethoxy-PEG p-nitrophenyl carbonate, N-N’-Carbonyldiimidazole-activated PEGand
methoxyp01yoxyethyleneimidazole—carbonyl. PEGs of different molecular weights are
available commercially. The average molecular weight of the reactant PEG can range from
between about 5,000 and about 100,000 daltons. The method of attachment is not critical, but
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pol yhydr oxygiByphilic substituent can be attached to a reactive group of an amino acid-at the N-

terminal end of the gastrin peptide, or optionally to a reactive group generated viaa
o5  heterobifunctional or homobifunctinal crosslinker group. For instance, the carboxyl group of
the lipophilic substituent can react with the amino group on lysine. For instance, the lipophilic
susbtituents are in particular long-chain groups containing e.g. 8-40 carbon atoms. For
instance, the lipophilic substituents can be a straight chain or branched alkyl group, an acyl
- group ofa stréight chain or branched fatty acid, an acyl group of a straight chain or branched
30 alkane o,0-dicarboxylic dicarboxylic acid. For example, lipophilic derivatives of gastrin can
be synthesized by chemical attachment to an amino group, for instance, at the N-terminal with
various fatty acids including lauric acid (n-dodecanoic acid), myristic acid (n-tetradecanoic

acid), palmitic acid (n-hexadecanoic acid), palmitoleic acid (n-hexadecenoic acid), stearic acid
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ApP %fas(bromomercuri)butane; Disulfide Formigg R%agents,

25  egpolymethylenebis(methanthiosulfonate); Bismaleimides , e.g. N,N’-
methylenebismaleimide, Bis (N-maleimidomethyl)ether, bis-maleimidoethane, 1,4-bis-
maleimidobutane, 1,4—an‘s~maleimidyl-2,3~dihydroxybutane, bis-maleimidohexane,1,8- bis-
maleiniidotﬁethyleneglycol. Yet another group are Alkylating Agents such as Bio-haloacetyl
derivatives, e.g.1,3,-dibromoacetone; Di-alkyl halides, e.g: di(2-chloroethyl)sulfide; S-

30 friazines, e. g.2,4,¥dic':hloro-6-methoxy-s—tn'azine; Azjridines, e.g.2,3,4-tri(ethyleneimino)-s-
triazine; and Bis-epoxides, e.g. 1,2,3,4-diepoxybut?.ne; and others e.g. divinyl sulfone.

Other group directed homobifunctional crosslinkers are known in the art of chemical
cross-linking, such as Carboxyl group directed reagents, e.g.bisdiazohexane; Phenolate and
Imidazolyl group directed reagents, e.g. bis-benzidine; Arginine Reagent, e.gp-
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N malelmldophenyl)butync acid hyrazide hydrochloride (MPBH), 4-(N-
25 Maleimidomethyl)cyclohexane-1-caborxyl-hydrazide (M,CoH), 3-(2- Pyndyldlﬂno)proplonyl
hydrazide (PDPH) and others e.g. 2-methyl-N’-benzenesulfonyl-N*-

n

bromoacetylquinonediimide, N-hydroxysuccinimidyl-p-formylbenzoate, methyl—4—(6-—formjr1—3-
azido-phenoxy)butyrimidate HCI, acrolein.
Further included in embodlments of suitable cross—hnkmg agents are the group of Zero-
30  length crosslinking agents, which includes: Carboxyl group activating agents, such as
carbodiimides e.g., 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC)
(activates a carboxyl group than can then crosslink with a NH2 group); isoxazloium
derivatives; chloroformates; carbonyldiimidazole; and N—carbalkoxydihydroquinoiines;

Disulfide forming reagent e.g.cupric di(1,10-phenanthroline); Enzymes e.g.transglutaminase,
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magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Various delivery

25  systems are known and can be used to administer a composition of the invention, e.g.,
encapsulation in liposomes, microparticles, microcapsules and the like.

In an exemplary embodiment, a composition herein is formulated in accordance with
routine procedures as a pharmaceutical composition adapted, for example, for subcutaneous
administration to human beings. Typically, compositions for subcutaneous administration are

30  solutions in sterile isotonic aqueous buffer. Where necessary, the composition may also
include a solubilizing agent and a local anesthetic to ameliorate pain at the site of the injection.
Generally, the ingredients are provided either separately or mixed together in unit dosage form,
for example, as a dry, lyophilized powder or water-free concentrate in a hermetically sealed

container such as an ampoule or sacheite, for example, indicating the quantity of active agent.
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(5 AX¥)ood glycosylated hemoglobin, pancreatic B cell mass, serum insulin, and pancreatic insulin

content. Administering the composition described herein reduces blood glucose compared fo
bleod glucose assayed prior to administering the composition, for example, administering the
composition reduces blood glucose by about 50%, or by about 70%, compared to blood
* glucose assayed prior to administering the composition. Glycosylated hemoglobin

30  concentration is reduced compared to glycosylated hemoglobin concentration in the mammal
assayed prior to administering the composition. Serum insulin concentration is increased
compared to serum insulin concentration in the mammal assayed prior to administering the
compesition. Pancreatic insulin concentration is increased compared to pancreatic insulin
concentration in the mammal assayed prior to administering the composition.
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pr eseftt: iEHASHYS doscs ﬁla\}’;k’leieéﬂ'épﬁﬁﬂﬁész%ﬁ@@-fﬁﬁm@l e vphdatited dem myitro or
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r emedPEEiosHREYkStonbapt Whnisto giraiskgeshout h eniefofgeannikgdo abmud00can be
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Suitable dosage ranges for administration are thus generally about 0.01 micrograms/kg body

weight/day to about 10 mg/kg body weighi/day.

25 The invention in other embodiments provides a phérmaceutical pack or kit comprising -

one or more containers filled with one or more of the ingredients of the pharmaceutical

compositions of the invention. In such a pack or kit can be found a container having a unit

dosage of the extended use gastrin compound. Associated with such container(s) can be

© various written materials such as instructions for use, or a notice in the form prescribed by a

30  governmential agency regulating the manufacture, use or sale of pharmaceuticals or biological

products, which notice reflects approval by the agency of manufacture, use or sale for human

administration.

Unless otherwise defined, all technical and scientific terms herein have the same

meaning as commonly understood by one of ordinary skill in the art to which this invention
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The conpositions herein can further conprise wetting or emul sifying agents,
or pH 20 buffering agents. The conposition can be a |liquid solution,
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encapsdabns, sihidhrart hplostended tathaconptmed ad feghentimitingagbealcestentsdf vl eited ke. 1 n
an exenpl ary enmbodi.nent, a osi:tion.herein s formulated in accordance
wi - TOGERSRS A e dited B foratks JE fhsl SBRBOE T on adapt ed, for
exanpl e, for subcutaneous admnistration to human beings. Typically,
conpositions for subcutaneous admnistration are 30 solutions in sterile

i sotoni ¢ aqueous buffer. Wiere necB¥8MEBIES he conposition may al so include

| ilizi t . I | theti t li. te.pain. th it
or *tnobkapded B aeafBric Ty o Igh At fedBa fionigt HBifBidy "° °'1C
separ %%Ve@hs%é@@n&@ﬂ%ﬂ@@ﬁm&xﬁol'gﬁéinoﬁ]ééﬁge f_orm for exarrpl e, -as a dry,
er or water-free concentrate in a hernetically seal ed

oo Liefegmﬁin cxsmak st e haplammrccliosdg (B proic el vmodifed
i i . 4 4 V4
o omposktheREe & RS s OBl D et RED SR e R oy JRRER 1 1%

i nf usi @rav@RuE fetRAta M OGRhe ElsenelleyiRTR 7 edlincdicad gastd efalopuddder , or
saline. Were the conposition is admnistered by injection, an_anpoul e of
st eri | easietingle gminpadidehange at pysatéan bh vigre methinming asdeen gubstifitted b

i ngredj WRY 1 i ?ﬂ[?ﬂ; b ) & 1t erein
can iﬁfeggib%rl ous 9%8 ﬁélﬁlgbr'ltﬂ{sdsﬁ %%étcelg e é{raﬁuﬂ%lﬁ gcéfuas %%B“éfg i%pglr‘llgig%@mhi ch
COI® ai evidezice welicangyrtaali ietfuhdtionhie eiingentad gadtdut 0. 5% t o about 10% by

wei ght; oral fornulations preferably contain, about 10%to about 95% active
ingredT%rFRS BIPRS W@R?%%nﬂﬁ)w%%swdgﬁﬁ? ?%ﬁogf’%’&' as a single dose, or is
di vi degd | Nt i@l dte¥v8d nBoRkL Bhednf@gid Onal doses, to be administered
several 'times during the dgy. 10 As used herein, a dosing schedule refers
to a pipet 6¢he timerto avmaminsteencenratioy of the conpositions conprising for

i nst di f i tri d i ded, her ej the. nodified

gast 11 KOG ABHBIE PO AT R RIS SEIHOg HYROUPYLRHE AgERR and! or

Wi 4oh ﬂasm&g%m%ﬁewu?@_éﬁﬂéw 1@@9&1_&@ Shyein§BE biooe. #RIfne AR OF BeSflasma
u

simul taneously or within a particular interval of each other, for exanple,
wi t hi ncopgentepdpndd fdb¥MWoot her, or as a conbined 15 preparation, or

separajel y.. i s the anmobunt of the conposition delivered per unit

time A mﬁ%ﬂ%ﬂ.& 'liéﬁ,qgand t.h%hdur at ilort Oflal%er' od. Ofi titgiebove& whi ch each

conpositio aie angmals yere B?eéidp e example. Eac mal received gastrin by infravenous
administration (3 ng/kg, 10 pg/kg and 30 pg/kg). The dosing solutions for intravenous

25  igjection were administered as a single bolus dose via the saphenous vein at a dose volume of 1
mL/kg. A 0.2 mL.saline flush was administered following dosing in order to ensure
administration of the complete dose volume. The actual volume administered to each animal
was based on the animal’s most recent body weight.

Blood Collection

30 Serial blood samples (approximately 0.5 ml per time point) were collected via the
brachial or femoral vein at the following time points: 0 (pre-dose), 1, 3, 5, 10, 15, 30 minutes,
1, 2, and 4 hours post dose.
Each sample was collected into a tube containing EDTA and kept on wet ice pending

centrifugation. The samples were centrifuged under refrigeration for a minimum of 10 minutes
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t hera v t of a
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subj ect are adj usted for known variations fromspecies to species using
standard data enconpassing criteria for absorptjon, distribution, half-life
Ki netics Datafrom Table 2 demonstrated the relatively short plasma t%2 of COMPOUND B
which averages around 4-5 minutes for each of the three dose groups. COMPOUND B

20  appeared to be rapidly cleared from the bloodstream of primates after a single bolus

administration. With increasing intravenous dose of COMPOUND B, an increasing values of

Cmax and AUC were observed, however increasing the dose did not appear to affect the value
- of t%. These data show that administering greater amounts of COMPOUND B does not

enhance short lifetime of this peptide in circulation. In summary these data demonstrate that
25  gastrin is cleared from the blood stream within minutes. Thus, the presence of biolegically
 active compound in the serum is limited by the rapid clearance of gastrin from the serum.
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adm nistrati‘on. Unless otherw se defined, all technical and scientific

t éd s her eiBigiralahtive timairethe vehioleAgeats] coabiob ahivhals) éatisg dldd plucselcotls

ordin kill _ in ,the art to which this invention 31 WO 2004/ 045640

PCT/ %%ﬁimmwle%éf% 4P 18Ys. KR eoREst dcatmeay arth.gestrigy mieyeatedgiomendithal ent t o
those ;esfe hPEreDRIeldls 68 RindiRaflo libolORON AL, Fi6wBler! fiE FUICPRS

i nvention. Th& invention in various enbodi nents Aow havi ng been ully
descr readnedisignificartyy hightrdbamthat shserved éx soqha] fieel (-b§-7tthwi)f Dhdsedanaghbwanpl es
and | ai.ns, . which are nqt.intended to be construed as further lipting.
The oGbafiosddied st Pload sicdss Bromeations e by oneo KyBrEre e FFB ence
iP5 t hegFpaseihi rety herein. EXAMPLES Exanple 1. Pharmacokinetic Exanple of

unnodi fred .gastrin fol | ow ngmad'nj nistration by intravenous injection to .
mal e Cynondlegersatiminkaysictds Torivehislatrpited mmups demtenst@ dt day Isdeds t he

har i neti P rafile of un ifie astrin.(referred.tq herein as
Porponiaisoh bEb e ThuL sheresf sl B WAL epdBR Byl Safiishny Aviid enoue
i nj ecldveld dfpaiereiCBgiDlegels iMEHRRon Tl pkédréitinBm fied. SRFtikhrR 2anal og used
has a_single am no acid change at position 15, where nethionine has been

subst Foteder, Bie inpreass tfanyirriicingdimistiela afiet tepimpat of IOMBERIND S togbout
P Ul PO DRI et AR Sl Bl AEIATA AR Sl V21 S

function erns associat anal ysi s
t er nsugpendeds) nTHesesiatoboketer with the pharmacokinetics analysis in Example 1 suggest

that the efficacy of treating diabetic NOD mice using unmodified gastrin may be limited by the
relatively short half life of plasma gastrin (~ 5 mins). Thus, the use of a longer acting gastrin
may be more efficacious in stimulating islet cell neo genesis, increasing péncreatic insulin and

25  preventing diabetes progression in NOD mice.

Example 3: Peptide Synthesis of Gastrin Peptides
Gastrin peptides may be readily synthesized by anyone with ordinary skills in the art,
using standard techﬁiques for solid phase peptide synthesis, for example as described by
30  Steward, J. M. and Young, J. D. (1984) in “Solid Phase Peptide Synthesis”, 2™ ed., Pierce
Chemical Company. Purification of gasirin peptides may be performed using standard
techniques, for example using reverse phase HPLC with a volatile binary gradient system
consisting of 0.1% TFA in HyO and 0.1% TFA in acetonitrile. Monitoring elution by UV
absorbance allows for collection of purified peptide, which is then lyophilized to dryness and
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C. - The maxi mum observed pl asma concentration tmax. - The tinme to maxi num
concentration AUC - Area under the curve, a neasure of total exposure to a
drug oveiO Wopessoawd of tinme 20 Plasmat 1i 2 - A nmeasure oPCHOW2003/481738 dr ug
stays in the blood. the time it takes for the plasma concentration to fall
50% Adsubségently idissobled ofas tadiminiskipiéorn ahdradstinge oe fos atthes eongugafiemptastiolsch
animal received.,gastrin by intravehous admnistration (3 g/kg, 10 g/kg and
30 g/ kﬁ';l‘?refﬁ@lffgsi ng sol utions for intravenous 25 injection were

adni ni st er e@aﬁﬁn%ﬁ{h@gﬁkg ﬂﬂiég-ﬁ?@@% syhediD&d é&ﬁ!ﬂﬁﬁ%“ﬁlw EbilRe@itivd phRE6n Vel ume

of 1 nm/kg. A 0.2 n.saline f]ush was adm nistered follow ng dosing in
or der tesidees lr-e 28 ddmdditionr tat jesidues 2Phe 3d crfpP BOUOHE | @irdrer cTiigining any

I dm ni st dt h irel b d - gl ' t t
body vEgRTVBRGHE e aRERoh 40 Bl o Rt A e U PO ¥ S
per ti ABdiiehally, cWRHR feplil @Chef by isgnthBgzedwan %Jac&*fe@ﬁﬂfﬁt&he YeicAnial the
followng tinmé points: 0 (pre-dose), 1, 3, 5, 10, 15, 30 mnutes, 1, 2

and 4 tuouprisedosft sriat eeualc aminanptid weeidueokidceeGlyrmnd Ale.uHeastimtssnthictie

EDTA and kept .on ice.pending centrifugatign. The sanpl.es .

cent v PRS00 R Vb FGURET R shdes:SBb iRaod Sb A Bet o Rifminal
2004/ 0abSARidRe:T/ CA2003/ 001778 at 1, 500g (RCF) and the resul tant plasnma
was transferred into duplicate tubes and placed on dry ice. Al sanples
welle st or edAf peRERrY O RN rEERYE; @eﬂsdeaewgmhbé@ BEnthosizeds dery updrin ggastniy n

| evel s rin in_plas | Y= I

compet gt hesn b Il PL BT, (R RIS Wibaf S iehg HRERBL P TIEC, | |
( Russetshsth-3al(A), ‘Raslcgbatdtiabil’ Ghtenca! (B)oandr@dstrd21646). 1976) . The anti body
used in the assay was raised in rabbits against synthetic human gastrin |
conjugated with carbodiimde to bovine serumal bumn. The antigen was

| abel eUABIUEB. 12nmadnel dabeinoag@sitendbnd heirantipggaitant i body reacti ons were

det ect ed—usi ng—a-— 10 ganmma counter Pharmacokinetics Anal \J/ci s To calcul ate
phar macqki neti c par anet er Spiedtifa0d | evel s of gasiihi N at eaghates fBn poi Nt for
every ar)i Guipovdr p Rehirer ed i n t 0 -G aphipad Prisl;nB.O (G aph éiware, San
Di ego, |Californja, USA, *YFaphpad. com) _ 15P¥%bl e 2: Sgﬁﬁr&fﬁ of mgan PK
par amet ¢ ol : : ieeton-
| A No No No 1-34 2

B No No -~ No 1-17 4

C No No No 5~17 4

D No Yes No 2-34 2

E No Yes No 2-17 4

F No Yes " No 5-17 4

G No Yes (GA)s 2-17 4

H No Yes (GA); 5-17 4

i PEG Yes No 2-34 2

J PEG Yes No 2-17 4

K PEG Yes No 517 4

L PEG Yes - (GA)s 2-17 4

M PEG Yes (GA)s 5-17 4

N HSA Yes No 2-34 2

0 HSA Yes No 2-17 4

P HSA Yes No 5-17 4

Q HSA Yes (GA)s 2-17 4

R HSA Yes (GA)s 5-17 4

15 PEG is poly(ethylene glycol)-20,000; HSA is human serum albumin; (GA)s is Gly-Ala-

Gly-Ala-Gly-Ala-Gly-Ala-Gly-Ala spacer. -

Example 4: Conjugation of gastrin with PEG-20,000
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Dose t''/2 (mn) Crax Tmax (mn) AUC COVWOUND (pg/m ) (ng.m/mn) B (g/kg)
3 5 27000 2 251 10 4 127487 1 939 30 5 267625 1 2526 Data from Table 2
denonst W 2004/04564r el ati vel y short plasnma t'' /2 of COVPBUNDABIS3NA1TEH
averages around 4-5 mnutes for each of the three dose groups. COVPOUND B

20 appear edGagrih@epiidusthydifib@athcCfs ainhd Naebhina@bipammds DpE) FeGesdaiter a
single bolus admnistration. Wth increasing infravenous, dgse of COVPOUND

B, an Tadeddgrnigovbater rarbout3e pughies abmeareieatiah sendidens (&5 rat Pk Peasi ng
t he do i.d n | 1 N : a ow, t hat
i ni GobotigE giaar iRt EuRL2 Sebas AR HhdrgRonBR TTE LT B

|i fetifmenoivhidhi eis peRtadieity witi maldimideanocieties) 3o ensiry tHah éseCylatesidde ivinshe at e
that 25 gastrin is cleared fromthe blood streamw thin mnutes. Thus, the
pr &senveduesd shate padpvaleblp forgeartian compound in the serumis linited by the

rapid clear nﬁgﬂgf LN ]fz,;é I Ser 2004 LG bbtai froi

PCT/ CA2003/%0 e’%g%trr{p)fe G@?%Igg?laggﬁ{?ﬁgoéﬁﬁ% gastrin on f%lsl?dl né)r%l ood
gl ucosghédaeweles Gurpomtngr Hahiseillenall, i SAY dntadded i gradvelynwith miitihg rte calidw
onset di abetes Non-obesge di abeti c (ng[')g), femal.e m ce were. nonitored for

di abet dissaieiia, gpsravhendally deselvsinibg s Qixee o5 WEbd 0 RS Ry el
ven ot i 1Bt ompfefl o R e RRRCeacNE T PyritfiGn MG At B be
amuunt paforied/dsileday anigi-erchanggr, fanemnmgde IQ-S¢phaross)at fnsntradpldatoswhivhdwthli d

not receive,insulin- replacenent treatnent. Fasti | 00d. gl ucqse.l evel s
and patherceaiugateiand gy #eg Yniearied \%@?tﬂn%&ﬁé%g& %‘iﬂr}gﬁ eloﬁﬁglcgjlr @%@ﬁ@ﬁf p&’%u ps
at bo;[,\gﬂ? o Sasaiif Lsdm, Fhekedd tolaYSuRfl tikeRISAPEE maAfeimideeddddBIbE Jbindl O Fok gur e

1-sho In the vehicle-treated control animals, fasting blood glucose
| evel sfur(heB@)rifivationdbe bdrgugaié ismeadily staymsted from onreagkstd sastrie desasan the darge

gastrin_prevented.so f the, increase i | ucpse level,s f.romrising.in
Lhe di SH5EEFEC ot olh DElcoHlanaTiEt viiRe Paordydrt S BRI e ek Pipe

hi gher sthiaRet ado, fabiﬁg R\t SuinBl Mk tHeARufic usk; fudiMs PBR1ese data show that,
i'n order to reduce b ooqgglucose to normal |levels, one may require to

i ncrease. t hdhesefricaciiops rawlion Haswedurtiopafcroamovads hsliFnliaadeVsing Bable 3.
Lo SRS RSB HEPA R\ Bl BB b 1
el evat @dloringdteé proebdgafer PBGI ¢onitdift (HabedbeWelk.S.A.n(1866)anals Bioaletnh 14: 328 -
pretr east?’gi rE]LEld \e/:f?actllj'gssp}aysxggsslzsipggtgo%lg&y to determine the total MW of the conjugate.

20 / '
Example 5: Conjugation with Human Serum Albumin

Serum albumin contains a single accessible, reduced Cysteine residue (Cys-34), which |
is the most reactive thiol group among human plasma proteins (Pedersen et al (1980) Eur. J.
Biochem. 106: 291-295). This property allows specific conjugation of ligands, including

25  peptides, to serum albumin.

Human serum albumin is incubated for about 30 minutes at near neutral conditions
(buffered at pH 6.5 — 7.5) with a molar excess of tris[2-carboxyethyl]phosphine hydrochloride
(TCEP; a reducing agent which has no reactivity with maleimide moieties) to ensure that Cys-
34 residue is in the reduced state and available for reaction. A molar excess of bis-

30 maleimidoéthane (a homo-bifunctional cross-linking agent having a short spacer, and reactivity
towards sulfhydryl groups) is added to activate Cys-34. In separate reactions, gastrin peptides
modified with Cys at the N-terminal (compounds D, E, F, G, and H in Table 3) are added and
the resulting solution is mixed for an additional 1 to 4 hours to allow for completion of the

conjugation reaction. The conjugate is readily separated from unreacted gastrin (and any
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However, the increase of pancreatic insulin |levels after treatnent of
COVPOUND B to about 20 0.6 ug of insulin/pancreas is still significantly

| oner tWeRpHES649f normal mce (-12 ug/ pancreas). TheBel/GARW3OHFEE her with
the pharnacokinetics analysis in Exanple | suggest that the efficacy of

t r eat igagtrighi ditvets formicl) mbakonieerga diffetendedd thyasmplequlFny eights using 928 by t he

relative y short half of pl.asma Thus, use of a
| onger®*§ %Efg@"’&tPgﬁ‘Pil}‘r&& T}@I‘J%‘? Es%gg%e%ﬁ %téb 301[;{138’5?’@ ARG ?%ﬁ%@ﬁ cel |
neogengsy, SUﬁé&EFe&@PJ&%aQﬁB@ﬁlﬁﬁéﬂ ghﬁ%éd' frdn MEA caFuphey Hithi Gt fhEes
progression 1n NOD m ce. Peptide Synthesis of Gastrin Pept| des

Gastrin perffhedesean’agnmsultamdhe prcsls}antlmsf compowypdaNy O B, Qiand FoindT#hde §. skil | s
in_the art, _usin stand rd tech es for . solid hase t hesi s,
R e L T

" Sol i 4RREW SIeBhjugSsteSyNt hesis”, 2d ed., Pierce Chem cal Conpany.
Puri fication of gastrl n pepti des may be perforned using standard

techni ques, for exanple using reverse phase HPLC with a volatile binary

gr adi qﬁﬁn}ﬁ?é Bepﬂarﬁl‘a&ﬁdlﬁédc%nﬂ;angoﬂ-%t%@n tiinb#iBed R BrolffielrAsirih compounds

acetonit Monitoring elution by U/ absorbance allows for collection of
pur i f ifeboway ddienistwhiiahby mmahmousmpmdntzéﬂlstamr@ﬁyness and 34 WO

2004/ 04564Q_RCT/ 003/ 00177 subseq so ved ion
afd test i ng 8 FX4TBRICM{ASCAR ugfiﬁin %ﬁS?HWH&'&éE H’é“c\%efilgof ar rgéh a@lst rin
synt h%b(ﬁﬁ@@%Eétﬁﬂﬁeﬁ%ﬁw@@’céﬂjﬂéﬁ%foﬂ@@n@ﬁt@eﬂthWstmeC ut ive. portion
of rg3|dues 1 - in addition to residues 29 - 34 of SEQID NO 1 or 2 or

Bcutive portlon of residues 1 - 11 in addition to

reS|dues 1 | S may
be synt hes?%@ta%%owis %%5@8‘}1“?’1 grleg%vg eﬁﬁg \%@erm Olug@%{é corrgirglgdsgg

smal | metgleh atfieisatdvel s ﬁﬁ@@oﬁ%ﬂuﬁ&qﬁamﬁwlﬁd&&mﬁaﬁﬂdﬂn synt hetl c
peptides, either with or without a spacer region, ymay. alsq bg E nt hesi zed

witsh afheNollewinaiast compoupdsargyecd arg ajl of Lhﬁwwpd%hﬁed Halehle A 2Rtk i des

whi ch t t h listed
' Tadists YR URUAES a0 el ude "Bi g Gastrin-34 (A).

"Litt|®Bloo@ColiSamdd " Gastrin-17 (B), and Gastrin-13 (C) TABLE 3. Summary of
gastrin conpositions and their conponen N—Ierm Gast i dues from
Conpound Pob&f#Ploodspplesy @Jﬂr@é}mrﬁy pfﬂflaf‘é G N@f“%l%gedﬂg%wo 1-34 2

No '\fglll}lﬁ/iﬁ]g' tirhd pélints: 5, 60, 180, 480 minutes after the injection all animals. At each time

20  point, blood was taken from at 3 animals per group.

Each sample was collected into a tube containing EDTA and kept on wet ice pending
centrifugation. The samples were cenirifuged under refrigeration for a minimum of 10 minutes
at 1, 500g (RCF) and the resultant plasma transferred into duplicate tubes and placed ondry
ice. All samples were stored frozen for PX analysis.

25  Assay for gastrin levels

Human Gastrin 1 (G-17) Immunoassay Kit from R&D systems, catalog number
DE3400 was used to meaéure plasma COMPOUND B levels using the ELISA method. This
assay is based on the competitive binding technique in which Gastrin I'present in a sample
competes with a fixed amount of alkaline phosphatase—labéled Gastrin I for sites on a rabbit

30 polyclonal ‘antibo'dy. During the incubation, the antibody becomes bound to the goat anti-rabbit

antibody coated onto the microplate. Following a wash to remove excess conjugate and
unbound sample, a substrate solution is added to the wells to determine the bound enzyme
activity. Immediately following color development, the absorbance is read at 405 nm. The

intensity of the color is inversely proportional io the concentration of Gastrin I in the sample.
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No No No 5-17 4 D No Yes No 2-34 2 E No Yes No 2- 17 4 F No Yes No
-47 4 G No Yes (GA)5 2-17 .4 H No Yes (GA)5 5-17 4 | PEG Yes No 2-34 2
PEG Y&© N04/245880 4 K PEG Yes No 5-17 4 L PEG Yes (GECA2003/01778%] PEG Yes
GA)5 5-17 4 N HSA Yes No 2-34 2 0 HSA Yes No 2-17 4 P HSA Yes No 5-17 4
Q HSAppéRmabsRNSticd -Alndlvkis R HSA Yes (GA)S 5-17 4 15 PEG is pol y(ethyl ene

gl ycol)-20, 000; HSA i's hunan serum al bum

d yhAI a- G?lamma ceonosnisatigny - QA &Ry | ( @M%?% ég Ly‘}ﬂg‘!tlg% ‘?']ffﬁléélfrl n
modi f7&Y 0(’39/ ﬁééerm nal (conpounds D, E, and Hin Table
3) arg, Desd tpatmgfm mupwartaﬁnmﬁnhmaamkmms ané lnmglM@fgbrdlsm, dmne(, Ku¥¥ er ed

at pH65- 7.5 5) with a nolar excess of trjs t h

h)ﬁldr oFh 11 assﬁ:saeth@TEEPprca‘ﬂ?Sedw&OHa testy Eorpownds h‘Im%jaih gog o ?ltiﬁf 38\% {“"Peef\e
mal ei m S) yre that the Cys residue is in the 5 reduced
st at e° aéﬂ'ﬁ ‘I“*’ég‘f“é"% C%?ga@tlon A nmol ar excess of nPEG nal ei m de- 20, 000

EJ gx)er ?geaggq%e g@ﬁgns l(zlbg aj@mmh(IumB)%eaawaﬂhmcmgﬁhﬂﬁt@@fablﬂmml le AL,
S ed gradua W t | |

di ssoblped, b@?ﬂ@%ﬁlﬂﬁslcﬁ# @W&@ﬁoﬁggt‘%‘igé‘ﬂ%ﬁegﬁ %Utlggﬁn%og‘%g%%egr: Iozv

for gﬁ%ﬁ%@% : ne e Qs HEA, qﬁatﬁ%f&% sedh hbdcasmn of the conjugate

may b usi ng an ani on- exc nger for exanpl e Q Sepharose at
ngyit ral  pHThE datelshew thatdodifibdgastiy ogapends ansifeweas dencipsalegrogessay i n

e e, R s ok SR SRR Pe eBl  1
furt hﬁ%d §ur Jﬁ&mgtg; ger ﬁaﬁﬁx&ggbffﬁggfeﬁ tb RatiRAsIh. iﬁQﬁ{o@E{%ﬁ gds@in unr eact ed

gastr l"ar ge erence 1 n their nolecul ar weights u3| ng
Sl ze @dﬁb@@i@koﬁjﬁﬁg@ﬂéﬁh&gﬁr@@hym denim exkightreconséntigtions for longer periods of time

compared to the administration of native gastrin 17 or gastrin 34. These data also demonstrate

15  the AUCs also increase with the chemical modification of the gastrin molecules. It is
envisioned that the modified gastrin derivatives/conjugates provide the highest concentrations
for the longest period of time will have the greatest potential for the efficacy required for islet

cell neogenesis and regulation of glucose levels in diabetic animals.

20  Bxample 7. Comparison of modified gastrin compounds and unmodified gastrin in preventing
diabetes progression in NOD mice with recent onset diabetes
Tn this example, the effect of treatment by unmodified gastrin and modified gastrin
compounds/conjugates were examined in NOD mice with recent onset diabetes, to determine
whether administration of the various modified gasirin derivatives/conjugates ﬁould be more
25  effective in preventing severe hyperglycemia as well as increase pancreatic insulin content in
NOD mice with recent-onset diabetes as compared to unmodified gastrin. Modified gastrin
compounds /conjugates used are as follows (Refer to Table 3 for more details): Compound B,
which is gastrin prepared as synthetic human gastrin I having 17 amino acid residues with a
* Leu residue at amino acid position 15, Compound E, Compound G, Compound J, Compound
30 L, Compound O and Compound Q.
Non-obese diabetic (NOD) female mice, ages 12-14 weeks, are monitored for
development of onset of diabetes (fasting blood glucose > 8.0 to 15 mmol/1), and within 48

houss after onset of symptoms, the different groups of mice are each treated with 3 or 10
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15 Sephadex G 50, using a buffer suitable for therapeutic use, such as PBS.
These reactions result in the production of conmpounds |, J, K L and Min
Tabl e 3WO Bu¢e464 of conjugation reactions is verifi edPUECAZI0BHB17EE ur et
reaction for peptide content, a colorinetric procedure for PEG content

( Habeepg/kg/day Sf MasiihSHE)valang leactBireatinent adidinisB2&d via3B6intrapaiiondL edutespr ay
mass sgeftrometry to determne the total MWof the conjugate. 20 Exanple 5:
Conj ugett¥n wi th Human Serum Al bunin Serum al bunmin contains a single

accessi bl e, ed f¥sk i i : i i st .reactive
thiol gr oup%ﬁ%‘gg%ﬂaurmn ﬁ%@%?gg ot eins a&g%é%%%nfog?% ‘g{ea{agg%&%%@gkﬁo@c

:Bi oc hg@blcds@ﬁlFBgie 1285 FBGTleivels preapedstiyedadt |ab¢|ﬂ% 1911%i: s‘Haiffer (Youi| _htgiaddeflq B of

i gands, .. I, ncl udi 5 peptides, to serum al bumin, Human serum al bumin is

i n%ﬁba‘f"&hdfﬂw Qﬂgg‘% ﬁ%“g ﬁﬁﬁ&fg‘% iﬂSEPeH’i’élSPf Neliecleanioglénm Unossessation of esgyat pH
6.5 ... 1 | i j 2 L.ne . o
Pyar el made i bbrofiRl B PRGN Rir the hl A ERIR HUaE O] IRIP L Bl

mal ei mvhiethemprevéntion of byperglycemiahmtsifyd aft@demeinhithieof thedapeithardaategedtst at e

and avﬁlabl e for reagctian. A nolar excess of bis 30 mal ei m doet hane (a
horo- bi T FHEHT8RAFRtds §9RRY nki ng agent having a short spacer, and reactivity

t owar ds sul ' ' ﬁ%ngh ' [ - 24, S

reactions, igés( roilldncogg%%{?ggesédﬁpr%o 1 fi eé(';iq%vl\}?i tE %T‘}&%é?&a‘?%éf‘h%‘%ﬂ’%’%ﬁ ’m%lg‘%cgonpounds
D,10E, ollccied dorchsheyi of FRG land Basmn €-pejrtld, amidhe tiiee nresatrificed foppaticteaatici S

m xed .for..apn . additional .1 to 4 hours.to allow fqr.conpletion of the-

conj u WIB%&?%H Hptgs aﬁgcongogbg% nflammagtion %S‘gg'ﬁérﬁli‘)éﬂthﬁo&?ﬁewﬁ eact ed
gast IitfeafaBst, S B3eeiVhS8RAHRIRE - R0 AR

for rreglt)p based (l)n thel | ar ge g?ffef%ggﬁe%ﬁgﬁe nol é@m%?ﬁ@%ﬁggnﬁggng si ze
excl udPBavwiie raremeigrsaphgssessed: suxdvglreteg giangreatidbinktlén leselist mbiencé of islet

thera i , RPBS. Unyeacted HSA was not further separated'f'rom
HSA cgﬁ#%%%aggﬁﬁn‘?ﬁa%ﬁﬁgﬁopﬂ gﬁ%ﬁ?%@?- These reactions result in the
prieduct i on The dparpatidisratd th mAife] ansifkabivatall/BordugResSWRE 8 3endef half

conj ugi tion-reactions is verified using electrospray nass spectronetry to.
meas urE¢ apd A Cafpsmers siigetinedn PEsveREing hpper glyaemiado iiabetic NQId npee. s on

bet we i - i ' n fol | owi,ng .adm ni sfration
by 1 e Bsemas iAot BRI bRl bR e R e Sl [
assesso nhanglHevas dokéategithe pimdlblien of sigrfogitiéetk @noe: nGehdsedngmst rin
derivatiyes/conjugates following iv injection in Wstar rats.
Adni ning‘?crei'ti on of gastrin Rats (groups of three animals) receive the
vapi ous test conpounds as synthesized in Exanple 3 at the dose |evel of -10
g/ kg of gastrin equivalent by iv admnistration. }

Example 8. Comparison of modified gastrin compounds /conjugates and unmodified gastrin in

combination with GLP-1 in preventing diabetes progression in NOD mice with recent onset
diabetes '
In this example, the effect of treatment bya comBinatidn of GLP-1 and unmodified
25  gastrin and GLP-1 and modified gastrinl compounds /conjugates were examined in NOD mice
with recent onset diabefes, to determine whether administration of both GLP-1 and gastrin
would prevent severe hyperglycemia as well as increase pancreatic insulin content in NOD
mice with recent-onset diabetes. The GLP-1 used was GLP-1 which is the biologically active
fragment of human/mouse GLP-1 (having residues at positions 7-36 compared to the precursor
30  from which the fragment is processed; obtained from Bachem H6795). Modified gastrin
compounds /conjugates used are as follows: Compound B - COMPOUND B - gastrin as
synthetic human gastrin I having 17 amino acid residues with a Leu residue at amino acid

position 15, Compound E, Compound Q.
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15 The follow ng test conpounds are used are all of the conpounds listed in
Tabl e 3 above. Please refer to Table 3 for nore details. Blood Collection
Serial Woowd4/88n es (approximately 0.4 nl per tinme poP@ELAMIBEITE | ect ed
at the following tinme points: 5, 60, 180, 480 mnutes after the injection
al | ani mal sNomobesgalnbetic@NORY) fiyprlsmnich] ages 1 wdd weske vere grandored fani mal s per
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resultant plasnma transterred i nto duplicate tubes and &I aced on-dry ice.
Al sa testedewih seldclednty; ené thefadherficounwhy sdiginipgedd 9@ petkefdayad GL1) evel s
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phosphatisrilyabel ed Gastrin | for sites on a rabbit 30 pol ycl onal anti body.
During the incubation, the anti body becones bound to the goat anti-Tabbit

anti body ccoBresapyowesadagistared G511 4days. FAnmeals wereanoritdied wepldiditoaing s s

conj ugat, nd a r |t i i I'ls
o oty lCewtP B R R TRcev s AP o BbbOR A P RRb A ook
dagel opiirhwn} 46 Rdsardahe ¢hd Bstrpatdabr diicle injectioa. Upod esssation effthéragy,col or

is inversely proportional _to the concentration of Gastrin | in the sanple.

37 WO 2blopiseovese aynpered dep TG lovels iog thepah A avesks HBeaks 2-0AFR135 49 detprmiggy

concenti at i . i 2 i i £ fen

deri vg% lﬁé\?féésrﬁ;g%‘%%ﬁglgﬁ I;éﬂrﬂ\%éé] analyz é%édu@géééﬂ?ﬁ%%k o&'&lﬁég tall)%1 ;[11 S t]"fe%?n?&t‘c‘r%s of t
Excel 14lédsmssdeytmeht wabeioppedd, Tang-Liu D, Departnent of Pharnmacokinetics and
Drug Metabalism Iryvjng, assess %0?21 PK profiles, varioqus, test

CA. 5T
conpounds ah@f RTH@CPUPFWW%&%@%@G%F% afeaghuad & Wesknandibload Auc and
t 142, Si j \ LV At
Y5 c'égl.@g@? g@g&gamy(ﬁg? Gud Qé’\%;%)de,ae&ﬁ e tiEAd:b ¥a RETeh b hnteatic

detecta s’in ood, basellne values obtained before ‘dosing were
subt r dofdth detamindtienp habsomring wé istetotfl anmetion Ghsuditis COPOUND oBtset of

dm nistration. Dat ] d D. .10 The dat how t hat
oo it Pice Tl B b e o R TR e Rrneoos b EpE SR The
N-ter rfbﬂ@&)ngh@&azﬁaeﬁsfak@@hs'éh@éd:rshﬂi@ﬂ el G cre A MedirEidvile, frieneé offSiRt on the

a

N-term nus had significantly longer half |ives conpareJ to native gastrin.
The noaflinowdtigansnd fastingblepd ghwesclsiflagat es are present in serum at. hi gher

cggeentrat i %esdgtg crienlagrpsgr%{e tﬁﬁréﬂ-dﬁ RcoldbMtion of modified gastrin compounds

/conjugates (Compound E or Q) with longer half lives were more effecting in reducing blood

glucose levels in diabetic animals compare to GLP-1 with native gastrin (Compound B). These
data support the use of longer lasting modified modified gastrin compounds /conjugates with
GLP-1 or other growth factors. o
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conpared to the adm nistration of native gastrin 17 or gastrin 34. These
data al so denonstrate 15 the AUCs al so increase with the chem cal

nodi fication of the gastrin nolecules. It is envisioned that the nodified
gastrin derivatives/conjugates provide the highest concentrations for the
| ongest period of tine will have the greatest potential for the efficacy
required for islet cell neogenesis and regul ation of glucose levels in

di abet i chapaATaSCLAOMVEIIP! € 7. Conpari son of nodified gastrin conpounds
and unnodified gastrin in preventing diabetes progression in NOD mce with
recent onset diabetes In this exanple, the effect of treatnent by

unnodi figed gagtrin.an e IRy _o}gg,oyr_] e '!_ﬁga'_t \wer e exam ned
in NOD mﬁce Wlﬁt ﬁh%hé%leg?ﬁ%ﬂ%lgt g%ﬁ“&ﬁ%@és&% ete Irglﬁ?&rl’lé@gE et ﬁ%?s A

adm ni stwhéreimnAaf id Trer sraPheQ A Nedilfy) ath, gastr, iAAderirpaVily estlepAjiugat es woul d

be nore 25 effective . in preventing severe hyperglycema as wel]| gs increase
pancr eat Vgt Phd6i A6 dh ROt E]ﬂl: ﬁ%‘ﬁﬁ“ﬁ:@ & Pﬂp&?é%g%tgéﬁi&ngd%@éfegé as

conpar e npgdi,fi ' Iofd td hidteif RO WISH SO Hoat es
used ar gw%é}e#&ogﬁg&go?%gﬁh{cg%r%%f@bfo?%?&ﬂ%rareblgéetla’i l's): Corr;l)lound B, which
i s gast rdequerce pdrtbal pageigy Nihistancoiomahsmpast regionl congprisntg ti7ammmonsidaci d

residues wi,th a. Leu residye at am.no acid, positi 15, Conpound E,
Compoundetsiueso i auiitilh heeilruting i 1 Goipoaried haf 20 AR

Non- obesgyfbbst i Gelid¥dd) 1-berA! SEQ B2 NRIESredidudd 1 198ek6 SEQY €D O0I bored for
devel opnent of onset of diabetes (fasting blood glucose > 8.0 to 15

mol / 1) ,residdeswi -t hiof SEQ) 1 ol:s3, afesidicp hddtof FEQ @ns, resiffeesdi ¥ 3epent groups

o kol day e EESPBhER B it SBRP N AR R R AP PR R

i nt r aperdrdoReidhes P 2 of $BHQ YO Nbed apyvidsngathai tHesgaetirddcdndfouhd tdadssa Ani mal s
are nonitored weekly for fasting blood glucose (FBG |evels. FBG | evels
are neasiEl/QEKaBeWMoT12 hours after food had been 5 withdrawn, and 24
hours after the |ast peptide or vehicle injection. Upon cessation of
therapy, all mce are nonitored for FBG | evel s for the next 4 weeks (weeks
2-6) so As t ollgepastmnn rempotved hecorgingvie ndlaion 1 pfvhiaere AQL iy 8 ApifeA pARASE St ed
after termnation of therapeutic treatnment. At 14 days treatnent is

st opped. h‘g“”mlét SEGY ﬁﬂ%‘é}%‘;l’é%l ing of these mce for data again at 6
weeks, and blood 10 collected for assay of FBG and plasma C- peptide, and
the mce are sacrificed for pancreatic insulin determ nations and scoring
of i sl et3.i nf | Bmrgestom coinpswhd wieydinErtomlaihe 1 owhermin dfA-AdedteAths- mi ce

receive i ther. insulin:-replacenent treatnent nor inmunosuppression. The
fol | ow &b’%?&‘?%&@iﬁ%@%e‘sur vival rates, pancreatic insulin

| evel s, presence of islet inflamuation and fasting bl ood gl ucose | evels.

4. The gastrin compound according to claim 1, 2 or 3 wherein Z is a protein.

5. The gastrin compound according to claim 4, wherein Z is human serum
albumin.

6. The gastrin compound according to any one of claims 1 to 5, wherein Y is a

sequence comprising m residues having glycine alternating with alanine or having a

random sequence of glycine and alanine.

7. The gastrin compound according to any one of claims 1 to 6 wherein X is
selected from the group of sequences consisting of: position 1 to position 11 of SEQ
ID NO: 3; position 1 to position 11 of SEQ ID NO: 4; position 2 to position 11 of
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15 The data denonstrate that nodified gastrin derivatives/conjugates with a
| onger half life and AUCs were nore effective in preventing hyperglycem a
in diabetic NOD mice. In sone cases, the nodified gastrin

conpounds/ conj ugates conpletely reverse the glucose levels to normnal

| evel s, indicating the stinulation of significant |evels of islet
neogenesis in this nodel. 20 Exanple S. Conparison of nodified gastrin
CONPOUNdSEOIDINOY3L 818 pasidiod 12 Gokitied 19a$SEQID RO: donbi nation with GLP-1 in
preventing di abetes progression in NOD mce with recent onset diabetes In
this exanple, the effect of treatnent by a conbination of GLP-1 and
unnodi fi gd 25 i - i £ t Il ound nj ugat es
wer e exagﬁ nedTiH%%Bﬂmg{E:}gpoqnwﬁt #C?gg%%?go%dggtg n%?ozb([él%%??qub dZt glrr{r}rll%ﬁe whet her
adm ni st cahprisingid ciaodihe fokidud atthe agasd terminuvsoliNdwixravdnreatey érag 1, or
hyperglycem a as wel| as_jncrease pancreatic insulin content in NOD mce
with recdithe grueteninneeed WheRa 88%- 1 used was GLP-1 which is the
biologically active fragnent of human/ nmouse GLP-1 (having residues at
positions 7-36 conpared to the precursor 30 fromwhich the fragnent is
processe®; obThé gasthif conpdademrHiBigas pny Ml f ¢lathsgamt T whereponpolitals

/ conj ugat.es ed.are as follows: Conpound B - COVPOUND B - gastrin as

synt het i Eréﬁes trin | having 17 amno acid residues with a Leu residue
at amno acid position 15, Conpound E, Conmpound Q 39 WD 2004/ 045640

PCT/ CA2003/ 001778 Non-obese diabetic (NOD) female mce, ages 12-14 weeks,
wer e nonl@or ed gastrindearepapdeascordingoiesaty precaliizhelnbr fpfthkertqomprisingod gl ucose

> 8.0 to..15 mml./1)...and wthi.n.4 h s after onset of synptons, four
groups g}?lkjrﬂcggn%@essgrg(éﬁg ?gegéfcoéém%%gef%l ‘ows: one group was treated with
vehicle only; and the other group was adm nistered 100 g/ kg/dayof G.P-1, 5
and the renmai ning groups were treated with caonbinatiaqn of G.P-1 (100

g/ kg/ day}l-andThagasiyin cospmpadigeqrding g fgmydy. gasren meddivithenty; each

treat menj Aagi Nis bAphb& I LRARE gz QUR HRfihYae TOENAPY was
adm ni sté@é%%ﬁafiﬁ@g?sbﬁ %P%Ed @H\Ang?gﬁdm%%tgor eglg\/\ge% y ?oragfast ilng bl ood
gl ucose fAB® |evels. FBG |l evel s were neasured at about 12 hours after food
had been 10. withdrawn, and 24 hours after the |ast peptide or vehicle
injection. Upon cessation of therapy, all nice were nonitored for FBG

level s fpy thg pexin doMBSR (HREKSNRLs 3R ABinb AcHPERGhREcoMBRSiRer

prevention of hyperglycem a persisted after term nation of therapeutic
t r eat nenfromate atina teyminus eaftmeRtwheasinsX op péy ProFher-peotdedilviHetldes

sampli NGl ALDESEGH-F5-LOL ASR P9, "2 RultBS R "o B0 %, s an

optional spacer region comprising m amino acid residues of a small neutral amino

acid, and there is a cysteine residue at the amino terminus of Y when m is 1 or
greater, or at the amino terminus of X when m is 0, providing that the gastrin

compound binds a gastrin/CCKg receptor.

13. The gastrin compound according to claim 12 wherein the gastrin compound

comprises Y, wherein m is 5 and Y 1s (Gly-Ala).

14.  The gastrin compound according to claim 12 wherein m is 0.

15. The gastrin compound according to claim 1, wherein X comprises at least
amino acids at positions 29-34 of SEQ ID NO: 2 or positions 12-17 of SEQ ID NO:
4,
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15 collected for assay of FBG and plasma C-peptide, and the mce are
sacrificed for pancreatic insulin determ nations and scoring of islet
inflammation (insulitis). Fromthe outset of treatnent, mce received
neither insulin-replacenent treatnent nor imunosuppression. The follow ng
paranmeters are assessed: survival rates, pancreatic insulin |evels,
presence of islet inflammuation and fasting bl ood glucose |evels. 20 The
dat a denmst raiegidhii cGoPolind Becoadihg natclan 1 wiedif iedggast id furthenpounds

/ conjugates (Conpound E or Q wth |onger half lives were nore effecting in
reduci ngesBeo#ad wiihgguetein, golmer; gl gpsapehydintial s conpare to GLP-1 with
native gastrin (Conpound B). These data support the use of |onger |asting
nodi fied nodified gastrin conpounds /conjugates with GLP-1 or other growth
factors.140 VAT ghSriGl AbivEdirdS atcordingast rclaimc @ Gpohaaic ahprpadymey: is

Z- Y~- X- AAl - AA3AA4Aég/AAg wherein AA is Tyr or Phe, AA2 is Qvy,

Al a, or Bsdyet glycofi(BEGYgr adgftran e AMd is  Met or Leu, AA5 is Asp or

G u, and AA6 is Phe or Tyr the AA6 being am dated; wherein Z is a polyner
whi ch when the polyner is a protein, Zis the amno acid sequence of the
prot ei n;18y. iEhagasopt canpdundprcedinglyi danc bhprhiaéinghé nprodemnda aciuch  r esi dues
of a smaIJB neutral amno acid, and X is selected fromany consecutive
por ti onlBY™D 1 esi dues 1-28 of SEQ ID NO 1, residues 1-28 of SEQ ID NO 2,
residues 1-11 of SEQ ID NO 3, residues 1-11 of SEQ ID NGO 4, residues
29-34 of SEQ ID NO. 1; residues 29-34 .of SEQ ID NO. 2; residues 12-17 of
SEQ | D N&. 3 Thngestrés peiupenmiacegrdidg wEckinD I Rovhereinpthgsedinh glbumas it he
gastrin 159 Oslénd b'bndsma gastrin/ CCK receptor. 2. The gastrin conpound
accordi ngn%1 clar Mo Wher ei n AAl - AA2- AA3- AAM- AAG- AAG i s

Tyr-Qd y-Trp- Met - Asp-Phe. 3. The gastrin conpound according to claim1,
wher ei n AAl - AA2- AA3- AA4- AAG- AAG . is Tyr-Ady-Trp-Leu-Asp-Phe. 4. The gastrin
conpoundZ®acc o AN ePrBPRIINEh COMPiSHE 3 SHHEvES @-‘Emi% whesept &1 8. C8 OThe
gastrin u a i i . LN 7 3 r | bum n.
O e 28t P Cun SRRl Sheblrmldl e et o R ST Rl & ¥ 1 s
a sequanneacanmoi gid)gndiX iesti kagsishamimgagdl yesidves abtgrisagi ssguaticeh al ani ne

or having. a .random seguence O yci ne_an ine 7. Th astrijn
corrpounoﬁ%g'ff?gr%‘?lﬁgattlﬁaséﬂ??ﬂgﬂ%g 5);_%03: %ﬁlf‘%o?sleﬁﬁﬂ@r@pn 3)(31?‘§4? %‘é‘i étt ed from
the groug;RboSBRUEICES o LORBISEA (EQTD NOS] hhP®). 1 to position 11 of SEQ

21.  The gastrin compound according to claim 20 further conjugated to a polymer.

22. The gastrin compound according to claim 21 further conjugated to a
polyethylene glycol (PEG) or a dextran.

23. The gastrin compound according to claim 20 further conjugated to a protein.
24.  The gastrin compound according to any one of claims 20 to 23, further
comprising a bifunctional cross-linking agent wherein a first reactive end of the

cross-linking agent is covalently linked to C.

23. The gastrin compound according to claim 24, wherein a second reactive end

of the cross-linking agent is covalently linked to a polymer or a protein.
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ID NO 3; position 1 to position 11 of SEQ ID NO 4; position 2 to position
11 of 41 SEQID NO 3; and position 2 to position 11 of SEQ ID NO 4. 8.
The gastrin conpound according to any one of clainms 1 to 7 further
conprising a cysteine residue at the amno termnus of Y when mis greater
than 1, or at the amno term nus of X when mis 0. 9. The gastrin conpound
according to any one of clains | to 7 wherein mis 0 to about 20 residues.
10. A gazd.ri nThe gt doapomidladigrdieg anynpore ofl tlagne Paiten2b uwhérein €onpri si ng
a bifunctional crosslinking agent for Jinkage to Z _11. The gastrin
conpoundY ave srRIPHFet secormhipgnily or phsmhesized DARERINESYRRESIS- AAL- AAS- AAG furt her
conprises a bifunctional cross-linking agent for linkage to Zif msO0. 12.
A gastrin conpound which conprises an am no acid sequence conprising from
t he am n2y7.t er Al gastinZ edmpowdiewhich cOnimiseh yn Pmond ragid_eequéhes Gopi@ing G u-

G u-Aa-Jyr- - Tr p- Leu- Asp- Phe- NH2, I uman r al bumn, Y. is an
opt i onal géaag@?/am W%ﬁgzr fP'Rg Pﬁ‘%‘h%"i@%spﬁe' & P i neutr al
ani no  agifan AemtdIGSHRinl ¥ R @©nhehpe [estdsexat dipe Weﬁﬂlﬁi@!ﬁs of Y

I
when mis 1 or greater, or at” the amno term nus” of X when mis O,
provi di nglu-eht-Glihdlgasd thare icoaysteinelrdsidud st thegagne tamacikBinesdpror . 13. The

gastrin ¢ ou according to aiml12 wherein the gastri.n conpound

conpr i se@%.gr %ﬁg? ﬁnﬁlorﬁepgﬁl‘gs Sﬂg Vh?nsm(lﬁaﬁcplﬂlvg{lg [I]’ﬁt ﬁlLﬁ%&StBQSCP PPRY Cgrrpound
accor di NgnliPa ghadiCtK gMeesRé mis 0. 15. The gastrin conpound according to
claim1l1, wherein X conprises at |least amno acids at positions 29-34 of
SEQ ID NO 2 or positions 12-17 of SEQID NO 4. 42 16. The gastrin
compoun cc i 0. cl aj repnt in s further associated
with a gzr%t e??#é %%’f@nn%oﬁ?gdémfiijag?%ﬁ%rg%cglr Ig%;g’@geﬁéelmrilfg'ﬁe gastrin conpound
according to claim 16 wherein the polynmer is polyethylene glycol (PEG or
a dextran. 18. The gastrin corrpohl_nd according tao claim 16, wherein the
protein 4% a &% gAFiIHEBIRAYR agepr fl“lgéoﬁﬁ’émrzimvgrteé%é‘bﬁcp-accordi ng to claim
18, wherein the serumalbumn is human serum al bum n.

30. The gastrin compound according to any preceding claim in an effective dose.

31.  The gastrin compound according to any preceding claim, further comprising a

pharmaceutically acceptable carrier.

32. The gastrin compound according to any preceding claim which 1s
recombinantly produced.
33.  The gastrin compound according to any preceding claim for use in a method

of treatment of diabetes.

34. The gastrin compound according to claim 33 which is in a dose such that
frequency of administering the gastrin compound is less than the frequency of

administration of a native gastrin.

35. The gastrin compound according to claim 33 which is in a dose that decreases

insulin dependency.
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20. A gastrin conpound conprising a structure CY,,X, wherein Cis Cys or
Lys, Y,,, Is an optional spacer region conprising mamno acid residues of
a small neutral amno acid, and X is at |east six amno acid residues
conpri sing sequences selected fromat |east positions 12-17 of gastrin-17
(SEQID NO 3 and 4) and at |east positions 29-34 of gastrin-34 (SEQ ID
NGO 1 and 2). 21. The gastrin conpound according to claim 20 further
conj ugat &l t oAagaReiry a@mhpoundaccditiéngas by preceding himafoe asdimg rh@had ai m 21
further conjugated to a paqlyethyl ene qucol (PEG or a dextran, 23. The
gast ri n Bahpseesast gnereagdt astithispuab 16V tfRe ranc sHpIREEt B9 04 1BR%t ei n.
24. The Oastdidw 96 YO LR Wy BN o fanfth bR Rubieeof o FUr L her
conpri sing agrﬁ?%ﬁg@?ﬁgﬁcross-%ﬁﬁ@hg aage avvhere(?r:&ll a figlrlst erea%:ti ve end
of the wmatovegabtiinki ng agent is covalently linked to C. 25. The gastrin
conpound according to claim 24, wherein a second reactive end of the
cross-linking agent is covalently linked to a polymer or a protein. 43 26.
The gastgjn caMREUAHiRCERLAIRI eAQ MY a0PRuR EhPbifd 28cdr@ingSio Wagfein C
Y,n X is produced reconbinantly or i's synthesized by peptide synthesis. 27.
A gast r i precaimpcladn.whi ch conprises an anino acid sequence conprising from
the amno termnus Z-Y,n X-Tyr-Q y-Trp-Leu- Asp- Phe-NHZ; wherein Z is human
serumal bumin; Yis (Qy-Ala); mis 0 to 5 Xis A@y-Pro-Trp-Leu-Q3u-G u-
G u- G u-13 u- Ahasell 2BFpHBIRER rusledtidy Sdg@bme Jresi@ug7.at the amino termnus of Y
when m is 5, or at the amno termnus of X when mis 0; providing that the
gastrin conpound binds a gastrin/CCKB receptor. 28. The gastrin conpound
accordi to i 7 whereipn.mi c 129, trl npound accor di ng
to cl ai nm§1927 \A}kﬁé‘?&e%ﬁn%r%o%%t.% Cé%m #ﬁé"% é%lslg ?‘ibﬁzéégarlrlpq%%ﬁ;c? ag{ccf:ég’r ding to any
preceding claimin an effective dose. 31. The gastrin conpound according
to any preceding claim further conprisin _.pharmaceutically acceptable
carrier.4®2  Thebyderd sl asppydingdtoatlatn dﬁﬁgﬁveh é?n%ﬁlfiﬁteéicéaﬁnn@ecgra‘i‘ﬂn which is
reconbi ngptd ¥ PLOIVEES .35, J RS 8ASLhA Y g, according to any preceding
claimfor ugengn a met ﬁgﬁa’o freat ment Sg?‘gﬁ?ﬁget es. 34. The gastrin
conpound according to claim33 which is in a dose such that frequency of
adm nistering,the gastrin co und .is lLess.than the f ue of
adni ni st‘ﬁati gﬁ ¥gast cf tz}qggrdgrgg icﬁe_nm 355 Which 18 selscted Fron Hid group

consisting of a Saccharomyces, a Kluyveromyces, a Schizosaccharomyces and a

Pichia.

42. A pharmaceutical composition for use in the treatment of diabetes comprising

a gastrin compound according to any one of claims 1 to 36.

43. A pharmaceutical composition comprising a gastrin compound according to
any preceding claim and a pharmaceutically acceptable carrier, having an extended

activity upon administration to a subject in comparison with native gastrin.

44, The pharmaceutical composition according to claim 42 or 43, further

comprising an agent for immune suppression.

45,  The pharmaceutical composition according to claim 42 or 43 further

comprising a growth factor.
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35. The gastrin conpound according to claim33 which is in a dose that
decreases insulin dependency. 44 36. A gastrin conpound according to any
preceding claimfor use in a nethod that provides an increased gastrin
serum |l evel for an extended period of time conpared with the serum | evel
of a peptide having an am no acid sequence of a native gastrin. 37. A
nucl eoti de sequence encoding a gastrin conpound according to any preceding
claim 38. A Tkt bhaampeitiahgorapssitidreaicotting enulafia & spivhetent thedgrowd®. The
cell according to claim38 which is a _bacterial or a yeast cell. 40. The
bact er i afactosiq a gleeagonr He reptide Arerenor igitd i s sel ected fromthe group
consisting of an Escherichia, a Bacillus, and a Streptonyces. 41. A yeast
cell according to claim39 which is selected fromthe group consisting of
a Sacchadnnyc®be phadhageuecdneompositiobchicpoling cloarctrimc ds, awberain Phehi a. 42.

A pharmaceutical. conposition for use [n the treatnent of diabetes
conprisiﬂﬁ“ﬁ§na§§ﬂpgﬁgﬁbHﬁ@@ﬁﬂﬂﬁﬁE@F&Lﬁ@gTﬁhgﬁgq%ﬁgﬂof claims 1 to 36. 43.

A pharnmaceutical conposition conprising a gastrin conpound according to
any preceding claimand a pharmaceutically acceptable carrier, having an
ext ended48.act The t phanpereusidati wbsippstipwnadcordng ulej etaimi ¥7¢ owhercinsdhe wi t h

native gastrin...44. The. ph | C jtion according to claim42 or
43, furt 8?%¥?é#ﬁﬁFBPﬂalEHgﬁggﬁﬁg?Ewﬂﬁhﬁﬁgﬁggtﬁﬂg%ssion. 45. The
pharmaceutical conposition according to claim42 or 43 further conprising

a growh factor. 45 46. The pharnmaceutical conposition according to claim
45, wher#i-n thee gplewnhceutigdt epmpgsitiony| wsatng | ok elgyap thiod ewheremc dbg or

l'igand. 47. The..pharpaceutical .co ition, according to claim46, wherein
thergi Ul AR TR a Bt | ey LR B 4G TS gl Uoagon-1 ke peptide 1.
48. The pharmaceutical conposition according to claim47, wherein the

gl ucagon-1i ke geptide | is GP-1(7-37) or GP-1(7-36) am de. 49. The

phar macetlli calhePrsEareTtis cREywsgiongetB PR Mans AOWHFan the grendin-4

gl ucagon.,l.i nt.ide 1 receptor ligand is exendin-4. 50. The
pharnacgﬁﬁkggﬁﬁggﬁbosition according to claim49 wherein the exendin-4

51.  The pharmaceutical composition according to claim 45 wherein the growth

factor is an EGF receptor ligand.

52. The pharmaceutical composition according to claim 42 or 43, further

comprising a dipeptidyl peptidase IV inhibitor.

53. The pharmaceutical composition according to claim 42 or 43, further

comprising a hypoglycemic agent.

54. Use of a gastrin compound according to any preceding claim for the

preparation of a medicament for the treatment of diabetes.

55.  Use according to claim 54, wherein the gastrin compound is in a dose such
that frequency of administration of the gastrin compound is less than frequency of

administration of a native gastrin.

56. Use according to claim 55 wherein the gastrin compound is in a dose that
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is an exenatide. 51. The pharnmaceutical conposition according to claim45
wherein the growh factor is an EG- receptor ligand. 52. The
pharmaceutical conposition according to claim42 or 43, further conprising
a dipeptidyl peptidase IV inhibitor. 53. The pharnaceutical conposition
according to claim42 or 43, further conprising a hypoglycem c agent. 54.
Use of a gastrin conpound according to any preceding claimfor the

pr epar at dgfcadés idsuedicpandnty f or the treatment of diabetes. 55. Use
according to claimb54, wherein the gastrin conpound is in a dose such that
frequency of adm nistration of the gastrin conpound is |less than frequency
of adm g stratl t i J : ai m 55
wherein :ﬂie ggé ?? ﬁq%%%gﬁrgg%ﬁg Qf?)?}:ﬁﬂé)‘uﬁ%sc gﬁ%}:ﬁéﬁ? ngﬁgt{etg}r febgggggg F‘}rll@u in
dependengyum ploteldsfor dife prepmdiidn ofl a gaaticantent dorpoeatidg cliqbetds eviofreiaakal ent | y
reacting with a serumprotein for tt}e Bre aration of a nedicanent for
treat i ngafisE EAS RN RS CIRTUE At YRS BaSHIR G3R3PISs R PIRdEgBehce of a

native gastii/BcRaR 2l B %@%ﬁ&ﬁ cy8BRk b NsideKwheeaPHRketc@n ani no
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58. Use of a gastrin compound according to any preceding claim for the

preparation of a medicament for maintaining for an extended period of time an

increased gastrin serum level.

59. A kit comprising at least one effective dose of a gastrin compound according

to any preceding claim.
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