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4] In another embodiment, proislet peptides and derivatives thereof are modified by
adding a cysteine residue to the N-terminal of the peptide.

[0005] In another embodiment, HIP and derivatives thereof are modified by adding a
cysteine residue to the C-terminal of HIP (HIP3Cys (SEQ ID NO: 8), HIP1Cys (SEQ ID NO: 9)
and HIP2Cys (SEQ ID NO: 10)); resulting in a compound which is capable of forming dimers in

solution (HIP3CysDimer (SEQ ID NO: 11), HIP1CysDimer (SEQ ID NO: 12) and
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Such a modlﬁcatlon appears to improve the stability of HIPCysBlocked variants in serum

resulting in increased bioavailability and dosing efficacy of HIPCysBlocked variants in

therapeutic strategies for stimulating islet neogenesis and reversing diabetes in vivo.
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489m|%ﬁhﬁ@ eraaﬂ%ff@atsl oy F vt Féég‘%?tﬁ’fl%ﬁ‘e Pptimized proislet
tdcvasmwﬁld EPREINFEOb $miAl HIPE 5L erﬂwsl 8s8Y, ABRELP i1 Bbmbinati
pept pr act |Sced by adén n} strati gn g a th efggeutl cal Ily Hation
with Oéfeﬁetbtnapeutarmgmlts abr G}nmulwzgobapma@ct aslctpegit irdgenataing, In various
ati.o

embod ety e iRt ditloshLotertil gof! 68 TRkt "By “hiinisgration of a

therapeicAB) @ffe@BRNhSo@kthef Gpﬁ'ﬁﬂzéd"%kﬂlkl@t FE}QQ&@HO@ hBY combination with
enbodi nents provi de pharmaceutical fornulations and

insulingHi @org@g@nqxbwﬁh igsulinGytd otlead agewi shétn gsepbingon with one or more
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vitamin D3 (cholecalciferol) or vitamin D2 (ergocalciferol) to maintain 25-hydroxyvitamin

levels above 40 ng/ml; (3) administering one or more immune therapies for protecting new islet
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cell Page 4 of
Glutamic Acid Decarboxylase 65 (GAD65) vaccine; the diabetes-suppressive dendritic cell
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anti-T- B EhG&e S BBBIE (ARG el Bl MarPERRiE! Splony Samilating factor,
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anti-inflamtory Anakinra and the antinfl amat or
immung giak u@@da%@«é%g»w&vln he ietant Langemamarﬂﬁp@immdgéwman Adult Stem
Cells), ttiﬂﬁ&rgl n Scttoq Ozéﬁal;]grl] Eotﬁ aﬁéfﬁ@%xléaggryo g{ljﬁé ogpsp%g% n, an anti-
inflamat@y dgentuhadblbckstmemhmman@tyl wokilep@du@sont dalt inbibiits I’IZ&:IIs and B-

ulato ceIIs either directly. or throu the u
cells, ~ Shekering fﬁé’&ﬁ% R DGHIED (TR PGS fho HAGFS Feulatory T

cells elﬂ{ei;’qﬁgétﬂgop BIrbseh {1@,%@ bl 1&&%&%%&%%3% desgﬁétlimp§f insulin-
treating a pathol ogy associated™with inpaire
pKﬁUUpansM&atlc function in a subject in need of such

MR oy EBlPaPudt o0 AT BHE R ani Bisyive it i impaived

pancreati® flifi@idhafl afubjeBOiCREd JF sacH @é%iﬂllntentoﬁvh%% at least one symptom of the
adm ni stration of timzed pr0|slet pepti de
pathologp apeaiates, With dnpairesigpanstdatt Zerrtion Ps sieetegropvedisdd as farresult of the

i s R R R s s
In one 4spedtldfthis @Aibsmnme, thd ypepehyisesleated TR v Ev@lsmsuhn or insulin

| evel greater than 6.0% frequent wurination,
aCth“}’e%’éé’é’S Fepestangr BxperalyaeriehanaedRin Altudival gweiegtihan ©8%, frequent
r g :
el 88l P9 CHER Ak b1 SO, DL b9 ins overveii,
mcreasemlcﬂa&gueamdltqmmuysbludWWImutg&mtdn;chmgt olld adhyes skl Pains, dry mouth, dry

ot ence, %I yeast infections, poor heal i ng of
or 1tchy nsngpitae%(a, g%@ga YEIY A ptqulsopoor@ﬁ@,lgtga@ qu,tﬁ@@tchafpgs excessive or

unusualI 91?&:&‘855 VRIS &) Q/?nglfun ! é(f: cgmﬁ;o f)ﬁt%c} f{ WHGHYRA b0 rbgodc{] glucose,
bl ood gl'ucose, uct at| in bloo ucagon,
fluctuatfonsian LthQCbrgthIaglorblamddﬂtMtuglcylseml lesd tmg}lyhendes w1th hyperglycemia

o B BB o) L sodng, Lo, mergyescular and. o

symptmﬁé/ ARk Q8R! foh@indnead a&&lé?;!ltb('f‘ ey qm@ﬁi?x%ls@tr 1?15@ EhrK|cdBRY renal failure
n‘pal rment that can | ead to renal ai l

necessitpfige skilyag mvg didaky siransalagt kandneyurbpiah}splleahng ated foot ulcers and
neur op d|n ot ylcers and tations.

amputa R8T PR FRF B8t ot Bive SR8 Briinsn@HT BB gyascular and

macrovA¥t hQVRGE6Usahilapftk redBeiAVansil 8pé qaﬁme&\é%ﬁb&kt%hblrfake improved
reduction anong type | diabetes patients who have

glycemi¢ gyteled gl ycemi ¢ control . Page 5 of 80
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enbodi nent, nethods of treating a pathol ogy associ at ed
wowaob/ozgspai red pancreatic function in a subj ecPCT/NSI0e&074868

of such treatnent are provided. The pathol ogy

associated w th inpaired pancreatic function is any

dhl 9 fin pygibericrahasivae s metheds shisexting wiatholegyaseqceaged With impaired

p f
pancre%atgcuflﬁ{lﬁboggbagﬁéﬁgt ‘é‘ﬁ‘gtw QF sﬁﬁ%%?%%@%ayrwﬁ&? Sf&lg gthology associated
with inipapad pectrgitio doseiohod aneneeyf typesiudiabetee aestoandt type 1 diabetes, type 2

dxabete&ﬂqﬁ%ﬁ%&:%{u@% Id{agﬁééllnq(%ro tgl?g |pr§|fg:§ﬁ;|fe§ n?qulggdorgaestmg glucose,

impaird RRIEL 95%%(:& deman REAlaN0 s‘}h&r‘afn@errﬁetalfd"}i}o\é%)llxcﬁ'&%@)ﬁysmetabohc
cycl es and pol ycystic ovarian’ syndrome 0020

syndrofBph bdngemesv@ghtt leediys diypsrlipelemiis dypeowiigeeraieniiboehiting disorders,
i ich eIe bind to .an Optim zed proisl et

AnOVIIHRpt V6" ?%rB o OV WPAE ™ot i i zed HIP. In one

@cm‘aﬁ IPREdiméNE of @ﬁtdlmrd SsApFRNRCINABAH e Wi dBO@Yectildly bind to
not her embodi ment, the antibody is a pol ycl onal

an Optaww%eewsletsvf@ndgﬁ@mb@mdésméhﬁmgeonts@wedrH i algneset grebodiment, the
ant1bodge{sh9 qﬁorﬁ)r %\glfifj%gu@ yHI Epl evé‘fgr egl%% xﬁne%t &%@gfbso&/ Sg a_polyclonal

mze sn serum

antibodgf Sacmaxmmesldan MReuse@ i ddiginedic hbBodd ﬁl@ﬂﬁﬁﬁl}@réﬁi’t\bﬂl@h methods
is used to nonitor treatnment with Optinmzed HP to
comprign dgtegting iR AHBulevelal nyther s Qe tis@ipeps aamammal.  In one

embodlﬁge%g % a(%ﬁ%%gﬁﬁéﬂﬁghso@og%ts%@&t @]?olsﬁljéragﬂe g ppg Z%YI HItP to ensure

that thefapeuticadizteifiactie lpatls amntbemgwchgved/ipe palietrreteyypeg 2uch therapy.

RTF ERboimat 6 JBF ostnBalspirets B 1 egiticbgion having type

I or typTEEZ 8RptbS B Shed sbMlton ih @igd @i@l%eare QBIRInk $is08n Fevels, perturbation in
therapeutically effective dose of Optimzed prol SP t

glucosepmah@@smonpauﬂdm r¢sratdngeli ngm@Epsingn ¥ gblerkpaatianlly effective dose of

oprimi£B wlRF Ptafte ey PR opButH: G Rl o teast one
agent o€l dtinnfl €F1at-I OfbceptBil 8ASRHaicdhd QbIYP-1dRSERASAIMDARAY beta cell
i ntake and wei ght |loss, either in the sane or

regeneraligaragreassd cRugly ndecreased ifpast midei mswmht ilqss, eigher in the same or

e sur
separat%x{c&%@ %%Kg?lgglt@?ﬁ{)%pepﬁy g% Iélgrrtrlge(r) ﬁ:rrl]l dlmerl]lcﬁ Rfawﬁg a kit for measuring
Optimi£ddt proistee heplid® kenipbimnds hinaludlagpOptimize K leveRMAr 4 Skifle, the kit
a Optimzed praqislet peptide antibody, includin

ComPprisyg Pr@@é’@lzﬁi pr%ﬁ@tcpﬁmtlée aAtibastyeynclugheg @Mmmrall H{P-specific antibody
and opt%ml}rf'béﬁg) zﬁﬁ%lr %ﬁﬁ% 'ngrﬁ y s, ﬁglgg ’ngn t nngg%cg.ﬁﬂ?_fmd optionally a

labelingDesawsi ption of Draw ngs [0022] The file of this patent

cqont.ai ns_at | east one phot ograph or draw ng executed
H. Desriptign,phPravifigs es of this patent with col or draw ng(s)

2BPOROGIAPN (1S pMiehd cAGRY aqvl'egs@g)nQ?hB{&%r Eac;red}‘éwﬁ'% executed in
rademark O fice upon request an of neces
color. flepies PAdhis atdnt 8GtHANDIR0 0SNG TT Elﬁﬁlfbgﬁﬁlﬂ@mwmﬁm(iﬁowded by the

Patent agg%?ﬂea‘g@éog?gﬁﬁ% h E?Og}‘ggt%{nﬁ ,tp%{glrglf:f?t%(g Iqecessary ?at ure and
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reference should be had to the follow ng detail ed
description taken in connection with the acconpanying

waolc@wiozagd? in which: [0024] Fig. | is a graph PEpUSs10081074868
the insulin levels after incubation in culture with

hurraanancreatl c ductal tissue with HP I, H P2 and
23] Po@z‘gl]lermngers@nﬁ@g@fgh%\pﬁuwe@d&dva@tagmof the grasent invention,

referenf,_fgg&fl?%zéfd tﬁg g&l&%ﬁg%@&lﬁﬁ yésﬂg%on ta{(_%rf %nggrgnectlon with the

I's a grap
accompraagling tdironngs) ngkvthmhse frombaseline in mce treated

. H P2 a H.P3. [0027] 4A 1s a gr
m@%%?ﬂ%g the %{awbgr:ma'ﬁns Gieptrsulin 1%6@%%%%@%% culture with
human Iﬁ'ﬁt?c%ea@ﬂ&diuct'ﬁ'l fidue Bi@-HIPB, ﬁ[@éxﬂ%ﬂ’@epr esentative imnmages
insulin 1 mmunostaining in placebo- and H P- treated
rWQZé] &gl 2 ssukiaphgiepichieg thfsirmuksn aeqirennehisnednica tyeetcdowth HIPI,
HIP? t(ﬁ g}i,}Iferenti ate these structures from
AGHEF) vorescent bl ood cell's. Scale bar = 50 pmin all
#MF&g (3010 284raph epibtingSthdMdaAndd@ition ah e3®8é fidhAbaeline in mice
I nsulin on nouse pancreatic tissue treated wth

treated pyith HIPOOHH]2 #idd1IP§. i s a graph depicting the half-life

B 8 B ARG 41 kSRR 7
HIP3. §Fihcilt proeidds k@prés@nﬂaﬁ?é imagde® 08 Isufrh gmnBinb&aidirgl idilacebo- and HIP-

depicting the in vitro stability of HHP 2 and H P 2B
treated pﬁcepqnéiéﬁ%llmos\;@peq islets arg oetbpad )gélloon,déffgem§ thepe grusfures from

auto-MAARLATRbTARTRYSLLAL bA: YR Lt shidy. expr ession from
PANC- lnder non-Teduci ng and reduci ng
(0928] Figohss amintresppdheeestant staoufoa trisolin wh ouse pariceaasic HedRe treated
'hHIﬂnd Optim zed H Ps. Fig. 9B are Ponceau Stains under
wit on-reduci ng and reducing conditions in response to

L(WQUPP%‘ 8% btaPh Masik h@'hﬁf—@ﬁféjomﬁj ﬂgl%ﬁédwﬁ?&nur{cggﬁ§ln rats.

denonstr at es s treated wt
H}Oé()ﬂitgr Hilzegraph Pepiplaps uhd hslfﬂl(ﬁfr Oif Bl ddageed 9ub¢u1ianeously to rats.

R Bt B 200 TR g 25 i s

over tinf@r phol ogy changes through 7 days (control, H P2 and
HIPZ%vamth pi ctures taken on days 1, 2, 3 5 and 7
03200 AaghirfWestemdHot madysiy mom@ﬁ*mgswamegﬂsuhn expression from
r | I 0 PANC-1 cel | s
PANC- ? c%ﬂ% qg'ﬂeno{ﬂﬂ aq_\[ glg(f] gédu mnzd(le CPHH| I'C(SP_WI‘EE tBl lncubatlon with

various &H# ahll %tﬂﬁﬁ@d HH&O&Z@ 98 gre Hohcbeﬁx Stafiik ainterf n- @Kﬂ&n@ﬁﬁﬁ reducing
DAP1 to show nuclei and insulin in _human ancreatic
conditiqng [} ESPRIISE BWNREPARARVThsYarigus BF ard Ppmped pHEe 7 of 80

@?gp / 98284dm &P&@%oméq7é§l§s8 rcitgcp%]d‘\lg? 25 Al tlmxzed HIP

epicting glucose Ievels o
peptided Hfeatforendays tvith pictures taken on day 7 at 200X magmﬁcatlon. Fig. 10B

demonstrates the progression of PANC-1 cell morphology changes through 7 days (control,
HIP2 and HIP2B), with pictures taken on days 1, 2, 3, 5 and 7 at 200X magnification. Fig. 10C
demonstrates progression morphological changes of PANC-1 cells treated with control and
Optimized HIPs (HIP2 Dimer and HIP2 PEG).

[0034] Fig. 11 is a stain for CK19 and DAPI to show nuclei and insulin in human

pancreatic cells following administration of HIP2B.
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pl acebo and | ysophylline (LSF), H P 2 and LSF, and

H P2B and LSF. [0036] Fig. 13 is a Cy3 double antibody
w0 povasedsiest ochem cal staining of PANG-1 cell s BET/882008/074868

treatment with 150M H P and Optim zed H P peptides for

48 hours, denonstrating the translocation of the HP

l8QIShtFae. 1f2r io eranhedepiating iedypepa eaelsfof HEREGNOIR aipe afies tggement with
[ timzed
phcdxhﬁkﬂg% égyrggﬂSF?%gﬁgzﬁgggg? (%gngggggﬂgeﬁgdjusted
Ffm{ﬁi Figdl3lis ai@y3SkbanthtibsEMsntlohistbéheatichl Spiining 28BANC-1 cells
H P2B pe tldes 00 Fi g. dennnstrates r epeat )
after treajmeqiait n1 56#M h*[éf’ aﬁ%é&ﬂﬂf@?@%ﬁﬁ RER e P 4% é’ﬁP‘iSdggm%%‘Fatmg the
transloga%iugo% t}%qJItPSreHéﬂté)ﬂ FA%hd SOMURGNbMRE 6868 th ARAIMS 8% ¢ %plasm upon
Indicating that HP2B interacts wmth the HP rece r

munub@EKﬁL&lMﬁkmmhwpuymzmigﬂgulf|nent of the H P receptor

f . [ t opl t .

R LGRS P D P G B g5t i
HIP and ©/pBRaLd B BpapEaéer n bl ot of Optinized H P2B

enhances H P receptor (EXTL3) translocation tinme from

1938t Vi |cil5é§ﬂﬁ%15fﬁ%tﬂﬂofeﬁﬁ@ avalugtien ﬁﬁ&lleemafptrpfm@d HIP2 peptides
on PAI&@'] cc‘ells u d‘994§] u%oﬂgiorescen ar%ﬁses md i3 ag}{lpr ' ragts with the

ucose l'evel s i

HIP re%pieﬂ (EKITL@WeEIQtlﬁ@Wh nérgulfatehOf othe HHAZ reﬁbﬁﬁ Bframdthe cytoplasmic
pl acebo. [0041] Fig. 18 is a %ra ph_depicting the daily
membr@r}me@stée FEgRlagM é%wgmpﬁep@m)qw wdgtiqgvsk P and

@mbi ?gg (IBLHeHlo%ltr 8, RlBCEPHIP prgﬁm‘?gedr@lﬁ‘eév e%r@l%‘&]s HIP receptor

is a grap depicting t ucose S anon
(EXTLH tPﬁBlo(cytedﬂ o ;t‘rohi B2 cytoglaseit) membrago nd the Inué]bhsum)PANC l cells.
ce. at_the begin end, of

MO B30 GhR Bt ting.Ine A aSa D ale e de g in STZ-Diabetic
Mouse Mmepfoueh@gdrﬁm%ﬁgndﬂ SagroeatoE My fiashbbng gl ucose

| evel s to nondi abetic ranges and to |evels bel ow t hat
§104phEig. i1 Bes gkupbsiepicengtle darly glucbse 187ds amoeaHIB2B treated (green)

2 denDns rates the results of glucose
amjun%@?é?&ﬂgégggg?Fﬁﬁggﬁ@ﬁa E¥%at nent groups at the close
o4 heigStigdy Wistdph! QipRsting! tHE QFRokEVB)eE 586R: IHIPLBQvell HIP2
Cpt|WI§2d HIP2§h?reatnen? g%%up [ 0045] ﬁ%@ure qy:ow)

(green) gadrpenitol hlue) teeatrdovnsnf oriseatdhabganyng puadigndodf i mtervennon

@ﬁkgﬁ%ﬁ%}] %& raté%Tééﬁ?a%?oF QPEF%EEt%Iﬁzg} rasg%rng fasting glucose

levels t6 Cm)hﬂﬂbetvd‘lﬁmgesj ehd weleedlsaield fili@rdfngseiragasost Newkls prior to STZ
di abetes nodel in mce in order to determne the
treatmeplowest potential dosage that produces t he maxi mum

R (RS YsoT Dmi yBae oo BR5% dalsrones eiue appomgqreammen

groups d@fthelcibfcesfi thg stadn @«eﬂht]maéﬂ giocoat 1dvbR2Beroin thél O©ptimized HIP2B treatment

attenuati on of di abetes.
group.

[0045] Figure 22 demonstrates a dose response analysis study of Optimized HIP2B in
STZ-rendered diabetic mice to compare the effects of Optimized HIP2B on glucose control when

delivered at differing dosages in a diabetes model in mice in order to determine the lowest

potential dosage that produces the maximum efficacy.
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[0047] Figure 24 denonstrates the pharnmacokinetic
anal ysis of H P2B, H P2 and | NGAP post subcut aneous
wa@p@oiozaseavenous adm nistration to Sprague DawE&lUSZNS 074868

at 4ng/ kg. [0048] Fig. 25 denonstrates the

phar macoki neti c anal ysi s of timzed H P2B delivered

J00t0 thagiee ud] ydepicts ainpedd Oesletférpe eondeonagin REFGHEB on the
anmuwﬁon gdag ant conmposi tions and net hods are described, it

£o°Bé tiider stood that this invention is not

|[O(m7l] &l ire 24 dempadtitat S Uh@Pphph OCoR$ S eis andlPsp 08 HIPIB)HIPQand INGAP

nmet hodol ogi es descri bed, as these may vary. It is
post subguianeeps el IHARMSRDMIMINKHRIOHE TRIgHE Vd@y g e HKE he

eIl
10564 5 5o lcd B MRS ARRL/ T8 Lo dtvord
subcutdinabeshded to limt the scope of the present |nvent|on
[ be limted only by the appended clains.
I'I"”%ﬁp§g§°8899ﬁed ot herwi se, all technical and scientific
ternms _used herein have _the same neani ngs as commonly
A9 Belsg t}[fyprsﬁeélt quﬁ?s&i%léla?d g)ethads jare daseribgds it is to be understood

¢ t S [

that thf§‘| ltx?% en]t@r}%éo 1t oelgng dtélg(r}%ng@ da‘? er?cl,eelﬁ'%e%cglblxlng&sx@&ns or methodologles

descnbbdheaspmam neg vapy. tless iatsg tof bee mhralstoeh tisat ahe tdfmumleg)emed in the
er r.ed t hods, devi.ces,

descnpﬁﬁxf ésr{oléf‘?}ge p\gp%sean\%eagébdpg Cpart,&}ul'lar V&Eﬁl(?l’tsaqr %Iﬂ%odlments only, and is

not mt&ﬁ!&ﬁ' BNedithae esb@ibeaf)? tﬂe"‘ﬁl%ﬁeﬂﬁ rlﬁ{fﬁﬁlmQYWPh%ﬁ &UINGE linflted only by the
heir entirety. hing herein is to be construed as

appendefh clhadns. sbintsas tiﬁfatedtd’qeerwmemlﬂ taghnics! andtscemtifit tathstused herein have

ant edat e such di ur.e V|rt vent i
the sanfBO LT AE BREHEod by o5¢ pZatne el i ¥y 1 RMhough any
method8 @hd @faketiadvVeinklabbrezqulvareapip tﬁ@§e deR@ibddnRadinent bohiscd)iR€he practice
1 di abetes and other conditions related to the | ack of

or testigg ofcﬁnmqqlprgﬁga opthe iPEQEENL 1gyent19fi,d§g prafgredgnethads, devices, and materials
are no»tkzl\é?c\fﬁ%d. dAﬁ?fﬁEh&auBﬁ% 'm'rfemﬁne%bhér&%uzl& r]néjo?‘)&g{ed r\%rv Fe]ference in their
normal gl ucose t 'S

ecause |1 nsu
entiretyp aXdthiifg }tdn@n i3 ssbagomdtidedbeat adihispanclizalid tiventivgt is@dt entitled to

10051 . there has been no single or
anmdﬁ%ﬂﬁg' (FB %ﬁﬁéﬂﬁﬁ9 RIAINHAEOBeen successful Iy used
i(ﬁ)Sb]' fRbid tﬁgs ‘B@gﬁ rd nX:'e n@ﬁ' &%@ﬂﬁ%’?%t 5”5/ K181t Nflrapy for the
nt of a

ype 1 or type 2’di abetes.
treatmesm:fdggssﬂ thabbtee analmther tclfmihtlcms|raiuledtteﬂxerleQ}ené01ali'rrﬁmislméd efficacy or
l]s. within the pancreas

nsut.n q¥0|n 1
productioyy pbdg Fi Gahilics PRISHORD BPOK ARr %gﬁg‘@opomal glucose
metaboR@h | lﬁ@ﬁl?se Wshufin 64 &ﬁ??ﬁ% of thg%'(?snllg SRS AeHAR JEhSle8ROfRBTidh.

uses the term"isle Is" to refer either just to
H¥64] Tel date,othero haenlvﬂenemv stiegls . otHowmbanation ttherspy that has been

L nport to. dist bet we beta cells and islets,.
successTBIGEE N wid o5 Fie Pl P Rt DEs A Elhe Pl f of By diabetes.
Develophént NP siccedsfilataauk@lttBat sRanfas rég@ﬁér@txchﬁ&ﬁ‘ iREBA pRARIucing cells

treatnments avail able to endogenously replace entire

within the paicseag B renrprgnt ¢ sigeificait Arpsphent beekbroughdgep®icots v diabetes.

09/. PCl/ W520081.0/7486
Some h:épamcf %lgga%m&eagh&aﬁ%mf h& K3’:51(§V@Snt o’fe?eﬁaeﬁtge egutsf 0 Peipggells or to
entire idlétarnselart,at isoimpoftadiféHian@uilp Wetweeh detiBeelk 28U G188 Decause some
resulting fromthe Ednonton Protocol for islet
treatmenty 3{ipEAtiaRY s¢akole, increase the number of beta cells, whereas there have been no

treatments available to endogenously replace entire islets other than islet transplantation.
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t hese approaches have not been very successful in the
United States. For exanple, at four years
w@omveesanspl ant, fewer than 10% of patients whOI/DS2068/074868
received islet transplants remain insulin
I ndependent. Additionally, there is an 18% rate of
400526 Respitaidecefi¢seeft rwseareh pn ths| adverstefinangicatdc tsirittrangplantation in
1974 alIlCt] HEWY rﬁ:galrrrrxg og ?ycggss rquJ{ltﬁnb ettr rlici’tli\é) ?s anéfci IPE&XEM%J I%QM'ansplantatlon

these apib&dhes GOVY hétURsn Kferysdue@sﬂu}ﬂrdmewrﬁﬁd Stawe \Fer exdrbisie, at four years
recent studies have found that at the tine of

post-tragsplgnfo S5vecrdhan y P of pRUSPSTERO iy espived isleli trngplants gggain insulin

mdepeIQi‘en@tAdd?tﬂﬁltallg 0[?{%1‘3]:1?151[;' ¢3d,Shfelo frggﬁ&xs ﬁ@g?@éﬁ@ &f is w1 Wedbished that
atlients, nunmber an mass O Islets

at the cmsatt ofhlyes 1t diald#ed, ippegntnbave dlready dort chermapeitatof dlod isharg and their

number, %ftc e?sz“rc{nﬁgw%ﬁ%asﬁ%ﬁgy 38 f f © tog\égﬂay gmﬁ%?egggtasglll%?sthvlq found that at
the timé xspalagn&ag bERHS 2 dﬁ&&@ pﬁleitsl dxhitdt desk opeat @Bstlf@e/zg%he islet mass
year anong type 2 patients. 100531 In a nornally
and numbnrctASOWlthgymfahmaégys thermimbay sk o pf isddtecentifiugs to decline, not
at ur al a 8he. r.e laced. as .
from alﬂgl(?ml}rée A agg,kkéué% ég( %g edbe%(% cealf eﬁg‘é v cpg Q guref]d out.” Although
this de@MRIRgers rhéteSapidBORNEHAY | paiefts OGESis l@nqvmdaﬁmb I a0-20% per year
neogenesi s replaces islets at a rate of approxi mtely
among B gdratieRnt h. | n nondi abetic patients, the beta cel
TS} YL P et e BRI g marty on oy
by-day bads milcﬂﬂmlrepli'dfddsaspquﬁﬁlsto iksep gfueﬁsreeldveﬂo uader cbetral. Oaldverage, this
proliferation” ?s not occur in tients w

regenerﬁ‘il‘éﬂo@f)é%ss BWP§S Pslineggenesis F%@eél Gt popfde OEB@HQ’PWY 2% per

month.%%dﬁfbeﬁﬁ %ﬁerﬁ@otﬂ@%&{ Sell Snd¥twiRGH thé rkxils%%g istels YRS expand or
reported that an obstructive pancreatic sto

contract égpehdiegd on mheamsldp‘rmeeﬁsoﬁ’dnsnncbfnduﬁeTblarpmcwasls eferredhto as “beta cell

se in islets ot .hesi ze

proliferp L R e g B e ee KA AR 1 B0 2gtients.
[0v84) Tde @tdd& SRISI@MDBEersBURSTANESY.t hat 180ulid WiE reported that an
useful in the treatnment of diabetes. Surgeons |igated

ObSthtlYfepfw&ﬁ‘@ﬂé atone repylied inodtraphzi e most efithe geegredsrbut lae 1wpass in islets.

r t e ld form. new.isl et
o v SRR P, Il AR AR o
identificdfion tof lai s\tleﬁiandehﬁyt SRIDBS LsAtle@ tht hRa@@ihe bl dRbetk®rSurgeons ligated

islet restoration in man. [00551 Pancreatic ductal
the pangriegfig dsts of diapetic ethldrenyartbe ihapesnefeprotering sgistanges that would form

new 151%@%{}?){1%%%% t ofRAVGE ?r%%é Ho?%d’ ?ésu\k’&%%hblﬂ t\f@(ﬁa tp%}/ (ti%rréonstrated

new I s IS researc

thepo&madnatmﬁmnsﬁnaunhanmﬁer peptide referred to as t he
| sl_et Neogenesi s ASSOC|ated Peptide, or | NGAP.

t he
(00554 Rafcreagie dus@ihaton stidisfdad werg njnded in e a hammster model for
pancreaﬂﬁ??éé?%%cfﬁgt?g &?{ragrgnﬁt fq @xﬁﬁ?&ﬁ}k&ifg s_slT:B%leegeaF&) led to the isolation of a
hamstergrepgémnicforeddelak shet lhizt Neesdindgs AlssaimgtibPtptidheord NG AP. In the clinical
develop %ggr aiN& gedi%ggfﬁglg ér{,\%rex?tggsgyagpgiggl&a;oge&/yﬁgmén islets could be

differenB5te4 URAAOBE Os?éh%@@n 1ikO0sed mﬁ{t@ Belfs" gm thgqL %6§@ou9fthe adult

using ductal ligation to pro uce new islets, research
pmmﬂmmagmGQPWWQdﬁcubepe@aﬁﬂ%pglﬁh@ewetent|aI regener ati on
of islets during pregnancy. It has been
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reported that islets were being forned in |ate
enbryogenesis and stated that the islet population
W@ oiozeses t o grow postnatal ly through a proceB&T/U52008/074868
met anor phosi s from surroundi ng ductal ti ssue 100571
The primary way in which patients with type
|[&Q5é5) Sepgetetijqre the efingerstoé ssinguiigigeligationro @r%i@a&s ey dslgfg, research
was ca%%g n{ltsxt’e%&ldlrggb'&ﬂ?@!)te&ial er' é %‘fat\/)hacfsﬂﬁ? \%ﬂ'?%o ﬁ?e&nanca/ It has been

Injec aneous punp

reporteASth&iIéts aserd bem@ bhmmdslnllat% e:aibyj/c%edd:@samdaﬂita@ﬁ&x the islet population
_insulin thera 3{ does not match_the bodg &or mal

continuigh ip 15 RASHRITS N Al 3 MEXERD PG RREBOTRBES Y oYy ShrorYang ductal

glucose fluctuations. As shown by the adjacent chart,

ven the best-controlled type 1 diabetic patients do

Meas7hdhe miydrki way irewdiei patlidnksewa?thnfypcmll ogllfuc—@‘@ge type 2 diabetes

tabolism .Thi,s .i.s hecaus cretlon
manag R el bAGTing i SR Ge ML KB e B epBagiccios O By using a
subcutdnBYRSungPin@lisfor A48y @VA| tHabBd ok iofe (ﬁ%ﬁ@ﬁﬁ&@@ Sinsulin therapy does
production of insulin can be stinulated by

not matchehg h@dﬁ: $ np@nalewaﬁpl wechppismst 4d therstorg év@r Bt fuayi avagge glucose
ver, thera e
fluctuatit onlg.t ‘|A sho“r/R/ é @‘g dadl}ac%XtI C&é%ggv%%}:‘%‘g géﬁ?goﬁtpol tg& fdlabetl(‘T patients do
not haveU@hthpgpiehtbedy likd amnbelegluaﬁmmmtsﬁo&md Thiz 1@I Ibadmatse thsulin secretion
patients. These therapies include the adm nistration
is only part 0{)@61"?‘6%%% MNPl HStaRi d sequences similar to

AP e e 980 (G ETRCARE kiAo pr@liogPUP futin can be

stimuIaE‘deh)alrugJ aBMEETA Y exdmelb, over tidbepasyedtefal denatiése s&iekd therapies have
anuvia TM Gastric |nhibj

been Stgg‘ﬁg‘ “blé”héﬁ & BsIdsepxplyehin gluseth MAG ‘Plﬂ%bi‘tr Palagp ehsrefepeptides,

have béeg E@lmnﬁ&&@@%d&aﬁ]&@bé}%@ TRsGeherdpics $&hudS the administration of
Liraglutide (N , Dipeptidyl Peptidase-4

peptides rmhihkmnmpsa,md/\#ﬂqutncm hmblatr to Meosboé AKdagnn dfikeCREpie-1 (GLP 1), and

tri wh F d D
such PR PR B TRl S P OUE s dPBPA R E bR & which is
derived ARSAC HR Qﬂlapﬁ'ﬁinbt@f? (dnDiGAPIM, GRS ]lnhkbﬂﬁryoﬁ)eﬁﬂi&%@lucose Dependent

treatnents have oven effective in reversi ng

Insulinqpigeic yoh'geptwbct{glﬁ’l),s pemppunds aleneggousetve (A nsuﬁh pgkiraglutide
(NN2211§ 15} }}Segpcg)é IQE% Ma{ o ﬂﬁnﬂlﬁsré" l\i/l%clglrrglg%? Itl?eqPr%z?lE v&ne!nl @LP 1t Gastrin,
Epldemhmt@lbm}th hictoCng ekpigdtinay Grodvtte Fadigh AReMgs, | ﬁideHSmatfeﬁ derived Islet

generated, the pat| ent is ultimately able to recover
Neogenﬁﬁf@/é@‘iﬁ%ﬁt%’?ﬁﬂ“@F (INfdFkfore, islet neogenesis

t S y t )

BOSSERDe KI=)BEERAGH LY ALY AT poilg e wndein

mechancsedsl ofnﬁaj@mseﬂeaexagembf hew xtetehdtemily ﬁc&mshﬁlﬁhp@ﬂ@dt&&% beta cells, it

must be "el ast.i c" respect to its ability
also forgesné@mt%ern@@mgwye B@ glprasemepoali. Ogé?quewx, ibfenough new

islets areli@nPARGT %SP%NCLPIS 16HREH abi@ tb I?@cogﬁrnglg@érhlgrlzlo%lfropef‘ﬂerefore islet

pahcreati c ts throughout one's
neogenassgPeess th@pos@é}g&y 1ot afly 80triD 120 0&LIRE®4Zverse dlabetes

2008/. 4 pancreatic isl deat h or apo 0Sj S, -~

(P80, B 0 et 0 oo R R B TeE Bk i BhSpe elasti

with re§p@‘§t% i abRPWIEEAAGate %E\@tlslétt Je%@t%gﬁof the ela%ﬁ‘@lt)a&f ik taﬁ‘creas with
mai nt ai ned t hroughout |ife, whereas the pl asti CI ty

respect to the generation of new pancreatic islets throughout one’s lifetime in response to

tissue.
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and ability of beta cells to proliferate within
existing islets has been well established. It is
w@ooweeashy accepted that pancreatic islet neogPCEEER08/074868
occurs from preexisting pancreatic cells through
differentiation of progenitor cells found anongst both
pancreettWelsléhdi@éh phepoatndisdies aenlaeed the mgm@i%cmemtﬁbatﬁgﬁ graher of insulin
producm1g 969&&%&% ]bef?(%d ap egta}lxnzgn\ré:rg%lg?a%%g e&oﬂgﬁcﬁft h{gp S iER he plasticity

and abllRgeiesodd eélls [cD@ﬁxlll"erEt@fwﬁbﬁx&ﬁﬂlﬁmgpﬁtetsem§ant h/etlydafablhshed. It is
di abetes are able to make nornmal |evels of C Pe ptid
currentlyy pqq@gteﬂr@@h gmeaﬂge\;@,t dIEOLFEHE PPAVE FTepnAregxisting pancreatlc cells
tmougtpﬁfﬁé}&ﬁiaﬁéh g ?x% Efltd RAP i aﬁ%%%s‘t ?MB' g en‘iiB@mfe' hed exocrine
rimester of énancy into t e no range in
fractlommf yhealsanowes tDﬂta derodnsarlaies raggrvamtiedagpeafidr t}pamnsehQiétype 1 diabetes,
% e §_ élde i s acconpani ed by a significant
pam““?@d 8¥| ?H%Fﬁ requirenents with sone patients
? F8P beantfle, 4868 b i pk NSt dest 48 AB1eaBtthakediriablevels of C-
the irst trinmester of pregnancy. This rise in
peptlde(dup@gm%@amyr Pengra teagrraiiyy foindta preadorraliisehinC-peptidedkyels during
the ﬁrs%nme%é? fa preg?aélrcy nqg [5r Zgorx]‘r%ﬁcrahge 1 :10 : tagxy?z}% g%g-%ilg(i 8{? %ﬁ)rgﬁnant type
1 patleﬂfs f uned irgei MY A p?dpﬁtie sik racebmp@sied Ity bSsipyifiedliesdd@tbn in insulin
that the islet neogenesis that occurs during,
requircleRls (faft jorpe atiends Peigg abie t diseginpg ipswinsigansigntly during the first

tnmestéﬂbq?pﬁgéﬁgm ﬁgﬁrs{i/)éseﬁgﬁ E%g\%n ngqﬁje aﬂ@"ﬁt 5&% ttxﬁnlO weeks of

gestatlofnehmsng phiiats, | ddspity nal meaan@j/es C-peptidb eprian tsupmgmyonnphes the
ocyte attack on the islets. Along . wth

h nmun
restoratwpﬁr@ iogine skt péictupe dt & Jupainaiées BRI er RopETcal that occurs
during If%ggﬁa?lg&' k&hit@ o thdBERbAMant (e8h e%c%‘é%%\g,% o?‘atﬂr&ﬂlctlon and a down

ctors during pregnancy to conpe
regulationwé tHenginofnetsystemgtreventihg ghonwos ettagtquothaffetiisy which likely also plays
.pregnanc el s hav denDn trated that
a role 1 SR el R BIPTo G SUReoT 6 B SERRNILR SnisaE suppression, it is
also sp&@latedehPRINSIcOR afl Ulpl rRGulR: AOBRRGEERN 1t grb@eh pr%ﬁfbtmﬁ factors during
denonstrated that human pancreatic progenitor
pregnangiy f oep@npdnsate ﬂonttbe ilewering ofith¢ Inaaterypal sb!pbf@n's@pvmb In pregnancy.
Ammaltr]%\;(%]sb ave, ano !18{1] %teg] %ar% nxgeso\lé qersfsffrlpg gigﬁg} {feveﬂ)p}%ent of beta
cell expaﬁﬁblﬂx dﬁthDprégxl}kﬁic_f/l @ndl Ifakibeer{ 88harkuadéa thithenRaglancreatic progenitor
decade, clinical trials have been conducted to
cells daffgrentitte fHe isipfact SIMilylhumBBINtGf Whmbhase nbeen aplor dong  term
By h 0 I .
1mmuanE€[§reancr gél; %‘T‘Jn ﬁ'&l%%?ﬂ%l&\gl’%%ll gc'rllf i fggéll;g)é)gg{’gd 8 lreggegérate insulin
pnxhwdmaﬁkﬁyl(Ala Al a) and ChAgl yCD3 that target the inmune

| es nd specifically block the T-1ynphocytes that
(962 Oper he b Hocdzeatinial rippehaye BRI & s he impact of

a numbéttdflif fn%du‘amﬁ (HA X Sa%*estQﬁe P@sgr%cﬁ Pef ﬂg@'%t% cells of the pancreas.

I nvol ving the adm ni st atlon 0 |ro
Ant1 CIDRapuatthodies) sucH asr bDKFdg! (ARKANSG) andaChAgty@)ﬁ)(ﬂhat rlaxme ithe immune
DI AP anti-@d ut

responso g ASSUBATY PSP IS B0BTONRES TSt BHa BLSgHade s 1 disbetes

have be&ﬁﬁ\@@z@j f¥RGE 0S &q{%ﬁ'@ @r‘éﬁt%e%tsl\{mfﬁwﬂ £l Qﬁ}ﬁm@srtra'tlﬂn of Sirolimus
nmbi nati on wt clizumab, the antl-CDQO agent

(Rapamp@nyalaoméAmuAr(FKSleé)l yriphosherke pgd»tglbmq DIAREBR7™™), an anti-Glutamic
| ysofylline,
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Ri t uxi mab, Canpath-1H (Anti-CD52 Antibody), Vitam n D,
| BC- VSO vaccine, which is a synthetic, netabolically
WO p@o29se7 f orm of i nsulin designed to prevent PCT/US2008/074868
pancreati c beta-cell destruction, and interferon-a
vacci nation using CD4+CD25+ antigen-specific o ,
Acid Deeggbdxatase 5 1GAPG53 vacchig dyaopbenopaie M afetalpdensaitia sombenation with
. intended t ilize r latary. J,cel.ls either. dj I .
Dactiagfhef Pk CrtRetesBE sl Ay SR R LT A £6L Wsotyiine
Rituxingt@s tCaagiadte NHOfAtheWsRNApfissllyg i Wgaeel 105 . IBTh&'S& Ru@ine, which is a
these trials is to determne the ability of such )
synthetg:gerﬁgtgbqlgagy daadtve famerf fippam gﬁmg«yedp,tcé@ﬁ\(qnhd)ancreanc beta-cell

sl 8 OIE oy OBy RSl PRI gy 7 ce
These therapeuftiouapgraabiats ave trmmdngi B malzeplegylatomy Tnquis teéthdr directly or through
e TSRS N8 L L) BRSO S0, LB e i or s
trials ish @AREGERStHRTablIRY ok Y& afaVed Rhetve RV ENXh IRy ting further

. l evels. Vitamn D deficiency has been denonstrated,
immung attack winythe et ecllsad dled igtetscbfwhe pancteas.i ncreased ri sk of

S ARG P SO e DBR i, Y B ey a imporan
immun@aiodeRtisg Y1¢ b thePeevknfithdl oPtypdilahisices. Ulab B4 FonbNBopulations in the
| evel s above 40 ng/m_ are recommended to sustain

US, regaesiepaiof latitiisehavedawt2Sdidravy v By Bdevels. datagin B defisiqagy has been
.t S . 0. | | 4

demor SR IR 11 AR WL 00 Tl and s

onset of egaer diaghdbgs Huotalberigicommaey sewddamald bétarpmieat vaith type 1 and 2

i notati gns and other scientific or nedical terns or ,
diabetes. eMFBRBgyIctide RPORR G RY/AH AP CEPBBIANIY Fadisitifenormal immune
functiorﬂ‘?@d“éd?zgﬁe%%&?%\y ,%ﬁ%&&t@ﬂ&jd@ésh 5 €0,8H0 ﬁJk/'dln'f. in the

chem ca and nedical arts. In so cases, terns with
ooibihhy folhoeng tdedditmeairagsoadel tefassigdthhereadan. Undass otherwise

clarit d/or for ready, reference, an he i ncl usi on
definedgatgoyink O ort s e e SRETNG Grohotsal dmenst [gmBmlosy used
herein £ONHIILE h I BOIRAEALs SorMbslyaRtERlood bl iBsRBEKkIPME the chemical

i
the definition of the'termas” generally understood in
and medipd agist In §POBSHeY, ttermgswitlaFerombalynotdetstiaddaneasngssee defined herein

er el nd int appended cl ai ns he .si,nqul.ar , for
for clan 50/ R0 ey B BRE A G d it ! P& I i hee @l Fouid not
necessafil}ebe Edts@réd & RPFdsyntdi &ibatagBalalifferentsSever HOUSHNION of the term as

exanpl e, reference to a "fibroblast"” is a reference to
generallyyadeystogd ithejapy obl ast s and equi val ents t hereof known

h i ' ) . t h. 661 .
(968035 4 bR 0T 9 0 5 gD s
forms “@f, “tiie andimbe? arludegllueal redéredideeunhesaivier contdxin clshile didtdted Stherwise.

bei ng used.. Therefore, apout, 50% neans in the range of
Thus, forsexamle,, refsggice 118 Hf 1iOblAgs Jgcorddergpeyto one or more Tibroblasts and
equivaxé?lgéxH%EPBﬁf“Q%%ﬁ&e/éﬁi1}&8%ﬁitﬂagwhrga soi'f%hg! sl et peptide”
refers to proteins or peptides derived from such
(0066 ]eA nssetlthatein,shd wuh&tsouit’Sinetinsgalid omnvaoye 6% «f  the numerical value
i ncludinpg, .but not limted to, hunman REG3A (SEQ | D NO
of the nyjber WithaiidEte Elgscssse% rdlibfr%ﬁa,abﬁa R Eg,th%@ﬁaqqof 45%-
550, REG 1 B, human REG4, hanster
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I NGAP (SEQ I D NO 27), hanster RE&, hanster REG3G
rat REG, rat PAP/REG3B, rat PAPS, rat REGG nouse
wWoRRiBn/029%81se REG2, nouse REG3A, nouse REG3B, nBUEES2008/074868
REG3G mouse REG3S, mouse REG4, bovi ne PTP,
chi npanzee, cow, dog, sheep and anal ogs and honol ogs
As usedhesut h‘pptrisittepelpsde mﬁerp epprotiags o amﬁém dertved ifvamel sqhoproteins that

stimulaieg%ﬁ}é%%@tgxeeggesng%% h'mB ngr gy[;t Ibogq edstoa umg.n %ﬁf}\ (SEQ ID NO: 1),
human mk@tﬂs%: BDoNé)' eR), PaRhdrd R G 1fAU rHufeih RBQ}thfhu@ﬁﬁtRE@& hamster
whi ch are ?ment s of REG3A, | NGAP or honol o
TNGAPpﬁEQ;lIEsNQn&W kenateri REGRe harastery REGGr tréteﬁEg‘ﬂn Fy BYeR/REG3B, rat
p ue
PAP3, SEEHBIER, O ol h PRAGH, hidfies Rl ER PRI R EEO G Ese REG3B, mouse
REGSG,SQO@G‘I RIOG 28, itlsyse | RIS 4.t brainel PBP  adhimparaes, d:Sw, Ideg,Sshet:]hamrl analogs
am_no acids, less than_75 am no.aci ds, ss th
and hor@elogﬁpﬁaucéloqra@n@r anRept ﬁ%ﬁa%erﬁﬁﬂ%vedaf&naéuc QFFb‘?Se%r homologs
thereofOfThe g?&e@%&g idles ((fvé’ﬁb}? opsrléi egt?dets@?e ﬁ\ﬂ)thc}ﬁﬁa\)‘aﬁhﬁlgeﬁfblslet peptides
am no aci equence) nclu but are not limted
further tihdudolpepiides gwhithbire fﬂaghim‘anoﬂ REG3AH INCRAR of) l@moleg l?rcmelns that

containghéggﬁv:e go%%ﬁégmlx\gé lse‘equlemreg) cr_fj P’qg’%l'(g; Q IQFI@LIS?%&; E,gs W%égnc% for each
homolo%lﬁgele Bable INGEloRLand HNARs MUSIE 0l antind abid®) 18s thdW B5Quknb acids, less

SEQ ID REG3A NO 62 Norway | WLHDPTMGQ
than 100 axnie 8Eds.| [Bps thar 7N@miBBaciREGSs duw J0 @ninoesPr fesg tigng?5 amino

o T el PO i R TS Bl e

includel Bht aNGhotBBnitddnea)xhé f&Hols.mhlg.D PKKNRRWHWSEQID
TbllREGANQ 67 Himan | GLHDPKKNRRWHWSEQ ID
able

Human I/IGIL{H{D|PITIQ|G|TJ|E|P|N|G SEQ ID
REG3A NO: 4
Chimp [/ GIL{HIDIPITIQ|GIS|E|P|D|G SEQ ID
NO: 60
Hamste I/IGILIH{D|{P|SIH{G|T|L|P|N|G SEQ ID
r NO: 61
INGAP
Mouse I/GILIH|D|PITIMG|Q|Q|P|IN|G SEQ ID
REG3A NO: 62
Norway IfIWILIHID|P|TIM|G|Q|Q|]P|IN|G SEQ ID
Rat NO: 63
REG3
Cow IW/GIL/IH|D|P|T|E|G|S|E|P|D|A SEQID
NO: 64
Dog MGILIH|D{P T E{G|]Y E|P|NIA SEQID
NO: 65
Sheep I/ G, LIH{D|P  TIE|G|S/E!P|NA SEQID
NO: 66
Human I/GIL HD/PIK|IKIN/IR|IR|W|H|W SEQ ID
REGIA NO: 67
Human I/]GIL  HD/PIKIK/IN/IR|RIW/H| W SEQID
REGI1B NO: 68
Rat I/GILIH D/P K|NIN/R|R|W H|W SEQ ID
REGI1 NO: 69
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REG1 BNO 68 Rat | GLHDPKNNRRWHWSEQ ID
REG NO 69 Page 14 of 80 WD 2009/ 029847
WESIHSBINS/ 074868 Muse T GL HD P K R N R RUTAUB2008/074868
SEQIDREG NO 70 Muse TGLHDPKSNRRWHW
SEQ 1D REG® NO. 71 Hamste | GL HDP NRRWH
Mouse W SEQ G0 Lr| REQ2 (NO| K2 RRaY | IR WRL| W DHP W M G 3EQIP N
REGI G SEQ ID RE » 73 |Rat | |GL HDP T L G GEOPIN G
Mouse SEQ TDG PAF/R NO/| F4 KEGBNaRR | RG WHHD W T L SEQIE P
REG? kIB§EQDB PARPS NO |75 Mpuse | GLHDPTM(L?N@QE
G (= NC. u I
Hamste 5" B 8E0H ' IREGdE N0 77 Meuse | G L H'D P Ts}éé)%)Y
FREG2E piN R SEQ1B—H 78Rt G P- T,
Rat g p| N ¥ SEQ 10 Pretad | 1O L RoR 78 | Manbt e |r§?;‘?
REG3 p 1l G PIN G SEQID (r NO |80, REGIG Huma
Rat  H D|P @SLCIEE Dp B(J $s80| D] REGBGPNON 8¢ | Mud DG
PAPR HDL S L GI|SLU PINE SEQID [REG S NO 82 | NO:74
EG3B
Rat 1G|L H|DIP|T|LIGIQIE[P[N[R SEQ ID
PAP3 NO: 75
Mouse [[G|LIH|DIP|T|IM|G|Q[QI|P|N|G SEQ ID
REG3A NO: 76
Mouse I|G|L|/H|D|P|T|L|G|A|E[P|NIG SEQ ID
REG3B NO: 77
Mouse IJG|L|H|[D|P|T|L|G|Y|E|P|N|R SEQ ID
REG3G NO: 78
Rat I/G|L|H|D|P|T|L|G|Q|E[P[N|R SEQ ID
REG3G NO: 79
Hamste I[G|L|/H[D|P|T|[L|G|Q | E[P|N|G SEQ ID
r NO: 80
REG3G
Human IIG|L|H|D|P|T|Q|G|S|E|[P|D|G SEQ ID
REG3G NO: 81
Mouse I[G|L|IH[D|L|S|LI|G|S|L|PINJE SEQ ID
REG3S NO: 82
Bovine IIG|LIH|D|P|T|E|G|S|[E|A[N]A SEQ ID
PTP NO: 83
Hamste I[G|L{H|[D|P[S|HIG|T|[L|P|N|G SEQ ID
r NO: 84
INGAP
Human G| LIHID|PIQIKI|IR|[Q[Q|W]|Q|W SEQID
REG4 NO: 85
Mouse I[[GIL|IH|D|P|Q|K]|K LIWlQ|W SEQ ID
REG4 NO: 86
Chimp IIG/L/H|D|P|T|Q|G|SIE|P|DI|G SEQ ID
NO: 87
Cow [GILIHID/P|TIE|G|S|E|P|D A SEQ ID
NO: 88
Dog MG/ L|IHID/ P|TIE|G|Y|E|P|N|A SEQ ID
NO: 89
Sheep [IG|LIH|/D|P|T|E|G|/S|E|P|NIA SEQ ID
NO: 90
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Bovine | GLHDPTEGSEANASEQID PTP NO 83
Hanste | GLHDPSHGTLPNGSEQID r NO 84
WO NGMRdTEN | GL HD P QK R Q Q WQ W SEQ | BLT/BEB48/074868
NO 85 Mouse | GLHDPQKKQLWQWSEQID REG4
NO 86 Chinp| GLHDPTQGSEPDGSEQ|I _
Such p&itide Gopgrrient il bt e @o@x@xt@d w, BlIR1 SEB2, ﬁIPW@@P mglde (SEQ

0 ooy BB SERR oM 8, SRR fymn v

found iRQARH Q28844 Red/ WS2HOSLDAARIOD asIhie Reg%ﬁﬁd dadfis agnent sipon which
i nclude, but are not limted to, H P1, H P2, HI P3

HIP has RiesaHopechin leengrs el ajhisNmmolepy beiieehsprst gy Higreryplsiet Peptide
Wi
and othde%'a%nh{ah%q E&%eg tTl}]lgq@gcﬁmhg§%&¢ ?rho%éy Jrhg%t esp?ggﬂltag ﬁgg{IP related
sequen«tehs dRegisgelyesonsarded Ehrdﬂl@x q:}@lhﬂldmpoh infikelly thil @chaﬂ these n;equences
und in humans and a hi gh homol o bet ween ec
will e A 1B UpERY: bifeRodg St P EPatsgRe Sauence of
gp. The follow ng species honology chart shows that the
H P related sequence is exquisitely conserved through
evolution. It is likely that each of these sequences
wi |l have sonme efficacy in humans, but none is exactly
mat ched to the human active sequence of HI P. Page 16
of 80 WD 2009/ 029847 PCT/ US2008/ 074868 Speci es
Hormol ogy Human WI GLHDPTQGTEPNGESEQID
REGA NGO 30 Chinp WI GLHDPTQGSEPDGG
SEQ ID
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NO 31 Hanste WI GLHDPSHGTLPNGSSEQID
r NO 32 |INGAP Mouse WI GLHDPTMGQQPNGG
WORQIODS4REG3IA NO 33 Norway WI WL H D P T RMTAUQQB/74868

NGGSEQID Rat NO 34 REG Cow Wl GLHDPTEG®G
PDAGSEQID NO 35 Dog WGL HDPTEGYE
SpeCIqﬁvanAopgy:;:mn NO_36__Sheep WI GLHDPTEGSEP
Humany|AVd SBQ FDHN® 37 Thé Q aél & TabBviePcoNpaGdsEd SEQ ID
REG34jxt een anino acid stretch|of|a human [peptide | NO:30
ChimpcorWal nGngl.t Hé D ot t @n QafricnpSacEd PIA3 s@qUENC8EQ ID

conpared to other species. Human WI G L HD P TN»HGT
Hamste | VN G5SHQ 1P [REGBA 9\ GCh'T”pLWP QL P gg
SIEP DGSEQID NGO 38 Hanste WI LHCD;PaBI,
L

r
INGA}LPNGSEQID r

i 9S00 898 TR

JAP Mbuse (W I
r

& Gty wpod

REG3 ID| NO 42 |Dog WNG L B3P

Norwasi| & 1 WE I5 3 DSE% 6 001> RIS T SEG D

Rat NO: 34
REG3

Cow |WIG L HDP T E|G|S E|P|D A|G| SEQID

NO: 35

Dog |WNMG L HD P T|E|G|Y E|P|N A|D| SEQID

NO: 36

Sheep |WI G L HD P T|E|G|S E|P|N A|G| SEQID

NO: 37

The table above compares a sixteen amino acid stretch of a human peptide containing the

fourteen amino acid HIP2 sequence compared to other species.

Human |W 1 G L H D P T|Q|G|T E|P|N G SEQID
REG3A NO: 3
Chmp WI G L HD P T|Q|G|S E|P|D G SEQ ID
NO: 38
Hamste WI G L H D P S/H|G|T L|P|N G SEQ ID
r NO: 39
INGAP
Mouse |WI G L H D P T\ M|G|Q Q|P|N G SEQID
REG3A NO: 40
Norway [ WI W L H D P T|M|{G|Q PIN G SEQ ID
Rat NO: 41
REG3
Cow WIG L HDP T|E|GI|S E|P|!D A SEQ ID
NO: 42
Dog WMG L HD P T/E|G|Y EI/P|N A SEQ ID
NO: 43
Sheep |'WI G L H D P T|E|G|S E|{PIN A SEQ ID
NO: 44
Human I G L HD P T Q|GIT E|PIN G SEQ ID
REG3A NO: 4
Chimp 1' G L HDUP T|Q!G|S E|PID G SEQID
NO: 45
Hamste I'G L HDP SIH/G|T L|P|N G SEQ ID
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Sheep WI GLHDPTEGSEPNASEQID NO 44
Himen | GLHDPTQGTEP NG SEQ ID REGA NO 4
W@Ri09j902984G L HD P T QG S E P D G SEQ | D NO  H&I/US2008/074868
Hamste | GLHDPSHGTL P NGSEQID Page 17 of
80 WD 2009/ 029847 PCT/ US2008/ 074868 [ NO 46 | NGAP
; use | GLHDPTMGQQP NGBEQJID REGIA NO: 447
INGAPNorway | WL HDP T MG Q QP N GSEQ ID [Rat| NO 48
Mouse REG31Cow [ GIL B PP T |B1GGS| B PQD & SEQ GD  NOSEI®ID
REG3AD0Og NGLHDPTEGY E|PNASEQID NO 50 | Skeep7!
GLTHRP T EGS N D THuman | H
gg:wayE)PI]:lgGLT% PR EFSSEN%_I@[:) RSN Cohi npfgof%
HDPTQGSEPDGGSEQ D NO |52 Hanste || G L
REG3 hp s G T L PNGSSEQHD! s 27| NGAP b
Cow G;LﬁﬁsLTlﬁAé)Q%SFNE’%gséQ PREB3AMNO g’%ﬁ?
Norway | W1 HDPTMGQQP N GGSEQLD RatNRe
Dogc 54 MG L H D P T|E[G|Y E[P|N A SEQ ID
NO: 50
Sheep G L HDP T|E[G|S E[P|N A SEQ ID
NO: 51
Human | I G L H D P T|Q|G|T E|P|N G|E| SEQID
REG3A NO: 2
Chimp IGL HDGPTI|IQIG|S E[P|D G|G| SEQID
NO: 52
Hamste | 1 G L H D P S|H[G|T L[P[N G|S| SEQID
r NO: 27
INGAP
Mouse 1 G L D P T G|Q Q[P|N G|G| SEQID
REG3A NO: 53
Norway| I W L HD P T|M[G|Q Q[P[N G|G| SEQID
Rat NO: 54
REG3
Cow 1G L HD P T|E S E|P|D A|G| SEQDD
NO: 55
Dog MG L HD P T|E[G|Y E[P|N A|D| SEQID
NO: 56
Sheep 1GL HDTPT|E(G|S E[P[N A|G| SEQID
NO: 57

[0067] As used herein, “Optimized proislet peptide” refers to variations of a proislet
peptide, including, but not limited to, human REG3A, human REG3G, human REG1A, human
REGI1B, human REG4, hamster INGAP, hamster REG2, hamster REG3G, rat REGI, rat
PAP/REG3B, rat PAP3, rat REG3G, mouse REGI], mouse REG2, mouse REG3A, mouse
REG3B, mouse REG3G, mouse REG3S, mouse REG4, bovine PTP, chimpanzee, cow, dog,
sheep and analogs and homologs of such proteins, and peptides fragments derived from such
proteins or homologs thereof, HIP1, HIP2 and/or HIP3 or homologs of such peptides (SEQ ID
NOs: 31-90), wherein the peptide has been modified to increase the stability, solubility or

bioavailability of such peptides as described in the various embodiments. For purposes of this

Page 18 of 80



REG3 Cowl GLHDPTESEPDAGSEQID NO 55
Dog NGLHDPTEGYEPNADSEQIDNO 56 Sheep
w0 2@902484D P T EGS EPNAGSEQID NO 57 ROD6E3D0#H874868
used herein, "Optimzed proislet peptide" refers to
variations of a proislet peptide, including, but not ,
disclostrienitateitytreferhionthe pRE@SA, rekistanee REGEGdathamipnnREGIN proteases which

B LT e T T

INGAPS%%@@ U S B TREGhd/ o MRUBE o RESM0 0B U S SuchEfegAdesNDAIRS, for purposes of

bd

B, mouse REG3G nouse REG3S, nouse REGA, bovi ne )
this dispippurechioppralabdisy refery,to db@ gmoglpfg@frpe@ﬁge gﬁ@]a@bisf%ﬁ@ vivo therapeutic
use by ge?ﬁgl%%g g?lfsg R}%tﬂgvgﬁg 518&/%{ giﬁtenﬁp %%g%%ﬂ? §asfeﬁ %g%?tpéwdlgs ability to

SucC r ns or 0Qgs thereo
avoid degrddaffen aydpeitcastsPandrothonkegtsc Qhttsuyh thaptegiaded( SRQOptimized

proislet{ gegtigilé?, erggéa-n? 2 C§3tVAma (glgq%:lz?rs, TR%% gl%dlgqeny E%?} 19&(? e}{]umna%d i{fEl(ﬁ%, human
REGA4, narﬂgt&am@grg!o b . stQTRISYS MaRBRYL RARS @S2 0RBG1 | zQ?F'APﬂ{lES@%?, rat PAP3,

vari ous e ments. For purposes of this Page
rat REGAGWBNRR6 HIBA D84ipuRCREIS2 0081s0 7RBGSA, dnawst WM&, mouse REG3G,

ST IR EERON T N T D
homolo%ﬁ%gg&j&x Fﬁ%@f&]’t@?ﬁlm,zﬁﬂﬁ%ﬁj’&ﬁﬂﬂ%ﬁﬁﬂb SP ; Hf)&ﬂ;ﬁ@@referably,

o ‘ G3G peptide, |NGAP peptide, H ,
Optimizaddroislet-paidos rafierrrest BES36poplidn [N preside ARG, Hild and/or HIP 2

r s _of hi i.sclosure, bjloavail|.abilit ef .
or nor BEPRBS 0 i By SUBSHD S SRR g 8 v
acetyl drb\§J, pPEYAtEE, andS@ohibidalien tiigat cel | s, pathways and/ or
system ¢ mechani sns based on the peptide's abilit

811 Ad e @ eI OBy mprce e aSitints G EPNSgEbURiIdIP1 andior HIP2
whereitp M WG il e CARRIRA PRl R EE61R SBIBAY pr bjoavailability of

HIP, HIREG BIIPh usrdescri R, enttaxdirhatts hddGAP Foh anmpbsas oREER disclosure, stability
hanst er. REG3 rat REG t. PAP/ REG3B
refers EGHRSP D SEHETSE (© AGRSWIRBAY rSTISE PRECER, Whisnduree! 14 degrade

non-OpRpad HIAUSAP REGEG HIPPUSEsREEB PurpBRYSH (FRE@sc1daMd, BRavailability
TP, chi npanzee, cow, dog, sheep and anal ogs and

refers tddrednogst of peptich apaibibéd fos jn HVe thierapdh B usmisly e tilgP3cedls, pathways

B e T S
other s?ﬁ&ﬁjcdﬁath\bﬁd‘ﬁg‘ehaﬁhggr%d@n%@Opﬁ“n?ze% HOF3, ool a@ort a2, Preferably,
y

~ are blocke the addition of a C-termnal amde
OptimizpdoldP eafers do NHiPSr MR dl andderetlyit 2gtheiupre edsgll dtvethe asldiioa of a C-

om0 A0 ARSI e Y o

[0069] As used herein, "treating" a condition or patient refers to taking steps to obtain
beneficial or desired results, including clinical results. For purposes of this disclosure, beneficial
or desired clinical results include, but are not limited to, alleviation or amelioration of one or
more symptoms of diabetes, diminishment of extent of disease, delay or slowing of disease
progression, amelioration, palliation or stabilization of the disease state, and other beneficial
results described below. Symptoms of diabetes include low or inadequate levels of insulin or

insulin activity, frequent urination, excessive thirst, extreme hunger, unusual weight loss,
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wherein the peptide has been nodified to increase the
stability, solubility or bioavailability of HP, HP1
woroobloPB4as descri bed in enbodi nents herein. FRPET/US2008/074868
pur poses of this disclosure, stability refers to the
peptide's resistance to degradati on by in-serum
increas@d Gtigas asitubilioh btlml’}g‘etloa,ngbnﬁ&k}ﬂt@!ﬂ[% odd mc!&stanmpzms, dry mouth, dry

H P3,. H PI d/
o e o RO E 1 5% phoL SRRSO E: s cxcesive o

unusuapﬁ‘ﬁédn@ﬁs %&?bx‘gﬁ@eﬁng Qbssi IT i deenit RBARNCALEGatitHB iRYobBeindial blood
target cel pat hways and/ or systen1c nmechani sns

glucoseh dBethabons hebbe@tglmggn,a%wtmmns on Masiddtrighserides iRpbasgs may be

teas s ,and,, .ot her s m t s. t hat
aineno RN GRRRRSRE WIS o P88 oL Mg EE ok T FEERHAAE commony.
dxabeﬁ%ab%é%nﬂﬂ?odcﬁ 18¢Sse resubll HPFreatdrPhah m’didhg/deHlngh?cthalre diabetes,
are bl ocked e addition of a G termnal amd

which gaysoahel trgaqthhayr e rpampesidioys 2gd d%"ﬁh(’dﬁe‘b‘fﬁl%fteédher%‘ﬂd’Sacommonly
| i i
oSSR A 5P oy RS0 2 B e, e
symptoaBtraiynalsbén elﬁdacbloaﬂla@rosd dsibetesl relagad| disgasésnaidusbindgions, and diseases
ults. ases aof this disclosure,

C|InIC§J rgg E‘Lﬁf
and conglifipas jafipefed by digiaispe F52HF &ICUPRsul ts i ncl ude, but
"[)(509/011%3 [idemn B@rglnt O'frecﬁllcﬁ&i’" 3f 1 PRy RptodRIri §ntbA8 @hd Off8mmatical

more synptons of di abetes, di m nishment of exten
equivalcrﬁts o Qeasbrasejeh@yls decrsdsovd @fgthofse‘chn@e as &eqpmey oé dwi vmptom(s), or
limi ﬁnelt atIOF alliation or stabilization of the
climinagpd 8 MGand ot her beneficial results described
rvrh@xémt URBibAfnediiRed8 Ihé AEMUIrdiow oFra édhaste@baifehe present
Ieve S insulin or insulin activity, frequent
discloswreitparevsnt thexenssisofdietsympsams, eleyiaheg Higngaiiompuudiminating the
age 19 of 80 WD 2009/ 029847
dwmme¢&$%uggdggﬁﬁ9§g i ncreased fatigue, irritability,

NOJ’Q] Ws\Wis&d gteing@ Mpdtladlogst &Rbdiged odidh imphrsd padrqadic finction” is one
é mouth, dry or itchy skin, inpotence, vagi nal
in whwyé & PathelpBy fs %ﬁﬁ%matﬁ% Whr?e%zmlﬁ@h@f CapatiLy %S%%ﬁfgsthe pancreas of

the subgf%é? gcf S?/)kova%cé) fand 4P Q%#QL: #10%81%5' Mvor QYAGHRE! Yead ﬁ]g thSRormone or

cemc contr uctuations 1I'n postpran
cytokinbliodgkuligl Bathslegict Ithut t avatabmomtddnwish ooghagédi pampoertic function include

oo 1 et ons bl qod b Shveer] deg BaberSe iy be o
adultho@g' k- dlzﬂne&:@ em%atxred "?ertmgxg?ﬁ@s@a 1nﬁﬁﬁ€@;§idﬁose ti@hsdel &sulin resistant

have a plasma bl ood gl ticose result of greater than 126
syndromgy/ dLmefabgliacicosendréne, d| biieg es,ovenwdight, maybediyo bédiyperlipidemia,

d by the co 05|t i 0 net hods, di scl osed
hyperrighBR AR eek B AT g Go R ST RRPEE W (o
Fi()"-’lg]jAg|u'd€(9§&eine"aﬁimlhﬁte\°ﬁg“ ol OinAn@trdidn #W/2ddrugfor therapeutic to a
gl ucose. QGther synptons nmay al so be used to di agnose

subject diand egr@@maﬂgzplap@dvqjmg@ afethis mlirasph diglidassbothndirect administration,

mcluduB;asr;‘agfa éigmnétar?tloﬁlcgg%' y ]F@d)}'%jﬂ ag% g¥% grOé t% ac%rgl%(ijster a therapeutic to

a subject @UBEbY QR tRdrageutly IHRLRINEIYT infHaR! GEBssan to @ﬁadsmm iscakgeted, and
equi val ents of this phrase) neans decrea5|ng of the

mdxrectsz'@\n@mstrg,tlcm 13@%@@ﬁ@yac@pf ppﬁéc@yﬁg)tadmlg) Forgample, as used herein, a
physwla% ﬂ%&lﬁ:@s pratnrbﬁt o gg?lf] sler[ Oﬁr@[ll i/ O#n%ﬂﬁes a 8atlegt with a

nhib udes n1n i st a conp

prescnp@ibntfdilel @ﬂgwdmlnﬁtesmgm}mﬂreg tothppanant the onset of t he
synptons, alleviating the synptons, or elimnating the
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di sease, condition or disorder. [0072] As used herein,
a "pathol ogy associated with inpaired pancreatic
wo covesm? is one in which the pathol ogy i s aBEDUBZN& 074868

with a dimnished capacity in a subject for the

pancreas of the subject to produce and/or secrete

ﬁwmm@suwddimm,cyt“@ﬂxbjm or Ppefientall ¢ minmahdypreslly arhuman, but

ne i.s _insu Pat hol o that oci. at e

optionsiy oA PR Lt PP Age T e nor Qi gt HBa o horses

cattle, gkgpemg§@n@emgonset type 1 dlabetes type 2 diabetes,
| at ent aut oi nmune di abet es of adulthood

BOQISHiAsh eseds herepat ' BENHEKaI NG off Actisease Tefas taga symptom, sign,
anatom%akJ gtgt%e(et Oll%kg&clglet’ &ég]é}‘f 859%1%@% gt &Eﬁ%’(agbgg{c?%}evel), or report (e.g.,
tnglycd'ﬂw]a&cfxlel)pjhdﬁmeasuc dﬂ@/zpmbjerc't ghthicler dhsk&ma a, eating

di sorders and pol ygystic ov ria ndr one, 07

WQES] Hisr e hergpnd ntheraertige yo‘?fj‘g&c&g%aﬁ}oé‘fl? a‘gﬁoﬁrfl:%& OF ggent is an
amountd(gfuzgdx‘?l% el Eﬁﬁﬁ&’tt Wheh %dﬁmlsctk'xkéh %Fta shBjRE: SRATMddaS@br condition will

equi valents of this phrase) includes both direct
have tfadn’tend@t ﬂﬁtapout,lc efifent] aigli ajegaidn, atelipiagon.apalloation or elimination of

rectl: onf.o a target.ti.s ad ste
one or 510{‘?1@,33 1083 f)gthe &liﬁeﬁﬁﬁ QG Cg\%}-f’é’ﬂ’é}}jyi ﬁug)y?c% O’I:haep@d %rapeutlc effect
does nd?@8ddssarBY ¥eduBRGlimidifteatioh 95 e §&c\WRH Ghhyl decinSorfl Rk @&t ehinistration
and indirect administration, including the act of

of a serfns@f dpsesi Hyisaa theapeuticnlly exisppicament mexdepdrappered in one or more
amnHHQQ%%|C|an who instructs a patient to self-admnister a
rug 4nd/ or provides a patient with a prescription
@077 Adruded h&remd ai"ploph@attie@lly Refectivegantcaunt 'hef paituigéntn amount of a
Page 20 of .80 WD 2009/ 029847 PCT/ US2008/ 074868 00741
drug thas "whey ad@instered 4o & gphieet Willrhavpdhe ditendgds peophlenig effect, e.g.,
L lod i nal
provend PG BLf, DUTRR, Bl QR O} B RITPL AR, Bl e
likelihdodrfeBe onszeat(bﬂ ﬁepc@jmﬁp(;) (ﬁfo:gsqascand sy:ap@ms[ 007 51ll /ﬁsophs/éidtlc effect
her ei n, station' a dlsegse refers.to

does n FERSBHIY SeeghDY “GAANSHVER oT Srodee aad ey Qengongy Shdaginisration

of a sef& bBdosc®PiRisOh %%ﬁx?’lacﬁ&ﬁi effe%tlge am%hﬁ'tcﬁ’ﬁf bk ea\dﬁhﬁlste%rd m one or
report (e.g., tri ceri | evel ) characteristic of

more achnliln}seatlowt h the d| sease. [00761 As used herein, a

" i cal l f ti it of
@gfﬁ@e'“ bﬁ?acsgtlcéz Iaf%@ep\égblg'ggﬁ{fs {nﬁ:g?t %@ﬁﬁer dllu%ﬁ or excipient
must b&dBPhSsIeaith 1R 8thetRigtsdiets 1 tRe BrHRARBNOINICAREIERAOUS to the
wi | have the intended therapeutic effect, e.g.,

reClpleralﬂll@mfatl on, anelioration, palliation or eI i mnation

PlozaP BR Rt FRER. "Bk 22D bAoRu B MR PR ERRRL brepnigps of e

times a @E'S "6HRE dARE.LaHAI dricy b@ﬁ»@@bedﬂ%eﬁdféﬁ;ﬁﬂcﬁw@t i on of one
dose and may occur only after admnistration
H@ﬁpbé\dwméfé@@@ of pR@gentain erepipainn wall lFC’é‘fiF%E%fﬁl\‘/% administration

t

(admmlgtg}#n}%)ﬁl S{Br%a ! ong&ﬂ% g)otﬁgﬁgtgglt hgeé g?é o[??];n% such as administration of a

monocloxml Qﬁhbd@&inﬂcﬂbdpﬁdehﬁmﬁ:dﬂe\/sﬁclaﬁ@hmtncr@fn Iaarﬁhbﬂg or sSnady on alternate
mount of a hat,. when adm ni stered t

days fog OB BNt aiq- ﬂdrﬂwératlm (privkipk e 2eBisHe aewfast@fefié*é@pprommately

the sanfe Hme, e.g., within about a few minutes to a few hours of one another), and co-
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preventing or delaying the onset (or reoccurrence) of
di sease or synptons, or reducing the 1|ikelihood of
wo b@oeesetr (or reoccurrence) of disease or sSynpeDIS2008/074868

The full prophylactic effect does not necessarily

occur by adm nistration of one dose and may occur only
formulatfongin which hesageatsiaphcorined grgongwuondediiotessinglayosags form suitable

actically effecti.ve ampunt nay be adm ni stered

fororaf {En Gk of BpishiefitefiF L eR8Re ™  ove) ey

mm!] PBPOUS inbidlidoys "agC epbRRlyE heptidusd-5 iR t he

carrier, diluent or excipient nust be conpatible with

{9082p{ Hemsicn P ediPans 3 nep-humen fidetmepaercsis assagiatsk peptide having the

sauen IO AL SENRUE IS0 AL G A998 o 2

This pe@iﬁatﬂlsnagﬁ‘a@flenttdﬁIt}&ieHarhstHEB\I@.AHEpy‘otﬁm oo tﬁalséquenceanﬂGly-Leu His-
nce before bedti respectivel [00801

Asp-Proghei-FisOiat o hesProansiGehper (LB Gd-on wi t n°

'[Mw dgsppajg alda@dncaqﬂﬁlﬂit (‘ﬂ% GREMALSLT 3L | @ﬂxc@ge—Dependent

h"the agents to the pa |en over a period-of tine
Insuhnstumncaslyacjmdm stration of a nonoclonal anti body and a

tid ol,,one such,as_a cretin hornone or anal og
Z@%gﬁ E'Pﬁalt e’ &S‘éﬁ%m? B? Bﬂg C1‘?tr1{nt h), co-administration
(003syAHERB" (1R- @EBDélﬁH?sERs;flﬁfH ThiSGEL 6 -Rhr-BARPRXABRIRY-Y1u (SEQ
the same tine, in about a few mnutes to a

ID NO§ Dhvisho Hman prefalet g@mﬂnen purifed spethetigg ge rczcmbpnagofcm HIP3 has a
Olecuﬁgwa%@gfgb 7 PFIE4IS2008/ 074868 formul ation (in which
ama

ar e  conbi ned or conpounded into a single

peHfrirnIspiltcablyel ed-His- Qg@Pro- "Sllﬁb@hi -@heTSGar-Pro-Asn-Gly (SEQ
arenteral adm nistratjon). [0081] "DPP-4 Inhibitors"
ID NO: a3r>),=15@1 Hepin RRPIS| s Fsptidraigduinitie rﬁyeﬁh%? T 1EQpBIIAN (R4t er

(OB 122N LLERRIL R £, IPRIBNEEN STRSEREPR- Rty (SEQ D

hav
NO: 4)) isea Buynadnepro Hies -Pappid PimopGefiedHisgatibtyc; bhiredombikmo-fésim- EIP2 has a

[ | D 26). This peptide is a fragnment of
m"lecu%/aﬁ P@L@F&D ‘protei n having the sequence

oﬁsgmpimwéﬂ% HIP3B (Ac-Ile-Gly-Leu-His-Asp-Pro-Thr-Gln-Gly-Thr-Glu-Pro-
Ls r o- SerngerIy- h(CLe?u ro?uAsﬁs- ] -ro rgn )b HIITo

p_
Asn-GINGTu-NH2) ([SEQST.‘ElNO@B is i Slu@estprolslet Htpthﬂletvdng/h Elﬁsmelenib locked with a

N-term Gy et S Gl e g Aot 1oy BR BT ReT g i gecombinant

form. HIPB12Q8%holeddlRZvei tof about 1605.7.
flleGIH{ Leu-Hi s- Pro-Thr-G@ n-d y-Thr-d u- Pro- Asn- G

098¢y H @Q}keﬁD(m Je-Gly- Iaﬁﬂl—ldﬁa‘kﬁppﬁ’r@f%hreﬂﬁlnp’ébﬂl@te(}luﬂpro -Asn-

Gly-NI—P?u § I ar % %é}ﬂ %agu?roisgegglge@%g %l‘imhas'_'k Bl%ckeacll with a N-

termma( Iéenyﬂ feufd anid Leuc HesniAsiparhide- &Bﬁp,cﬂnrplﬂﬂéd:rbfmtﬁﬁb; B Geddmbinant
sn-Ay (SEQ IDNO 3)) is a Human prolslet Peptide in
form. purified, synthetic, or recombinant form [00871

(IP AP 2R ket MR 6 MG s A o - B Peo-
Asn—Glj' NH@ESEQDD NO: 7)) is a Human prolslet Peptide which has been blocked with a N-
terminal acetyl group and an C-terminal amide group, in purified, synthetic, or recombinant

form. HIP2B has a molecular weight of about 1476.6.
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NO 4)) is a Human prol slet Peptide in purified,

synthetic, or reconbinant form H P2 has a nvol ecul ar
waowdogloeoset about 1435.5. [0088] HI P3Bl ocked orP&i/BSB08/074868

(Ac-Ile-A@y-Leu-H s-Asp-Pro-Thr-d n-d y-Thr-d u-Pro-

Asn-@y-G@u-NH2) (SEQ ID NO 5)) is a Human prolslet

R0t | BEGALR mtluagloble@pmw i fIﬁGAP H@ptléqv wﬂvwéﬂhas been blocked

) ro and aCter al . rou
with a;ﬁﬁ?ﬁ%‘g, ?&Htﬁ&“? @ndjgn re{:1e i a?ml Lprg lﬁl d,, synthetic, or
recombihefosar wei ght of about 1605. 7. 100891 H PI Bl ocked

(Ac-Trp-1le-Ay-Leu-Hi s-Asp-Pro-Thr-d@ n-Ad y-Thr
0042h HI@@ySNm ((I@Ea}yrlprq\bs @;r) ProgThy- @Ilihﬁh’ %’Ffo@y -Bio- YAsn- Gly-Glu-

Cys) (Sg%je)i \;@ZIS a ﬂgﬁmg %%“tslgr ?n n‘;dlg »Wh&hhz?s zl}l' a(fd?tfclmapél ‘terminal cysteine

am de

re&dueﬂ?ﬁ%ﬂ;ﬁg{ﬁ@d ksygt)mtlh et te@ombfnaﬁtefcﬁﬁbl nant f or m [ 0090]
ockKed or
sl Gen T Qs isopsprroct -@inyGHPuc i Bocsn-Gly-Cys)

(SEQ I@Z iC d%) %&ﬁﬁﬁg@gﬂrgsw@%ﬁﬁi bhicdh K&éﬁﬁ{‘ 2Bdi8bsd1 &t - termmal cysteine

been bl ed wth a t erm nal
remdueamqiuyxlﬁe@,rmmeamdr anox@bmentrtbnnl am de gr oup, |n

b 2T i SR L BT R A58 .y

(SEQ I%OQI%‘ 0298472 @%éﬂ%@%t@c@)ﬁ@@ wHiflP8dsl ah N@#Honal C-terminal cysteine
Pepti deBl ocked or 1NGAPB is a | NGAP Pepti de which has

residuepiggnurificdiyathetif phregombmentforial acetyl group and an

h@g@ﬁ%& P %@ﬁ?% 3@5‘?}\2&:% S(Jegf’ Pﬁf_{t%eh\?fliicﬁ ha®hn additional C-

termmaﬁ H/sf@elfﬂ: pesiday;ihl nﬁS(D-s?ﬁtﬂctTJldSm_@:dmﬁlyntThﬂm d u- Pr o Asn- G
%ﬁ%}q EQ I D NG is a_Human prol sl
mRas @ls- %Hdlrftq iadhsperoe Fibk 6 G&y“ébreﬁhlel’ro -Asn-Gly-
Cys), ( g%@#mpﬂéﬁgé Huﬁgm psrgmert] %{)t‘fdeoam{e?mélﬂ 0¢h F3hBher has been

modifiddTiopintlude @ G tdrminaticgstédiap r&idue] v p@ifieddsynthbtic, @ ueddndirant form.
uman pr ol sl et

.Sn- SEQ ID
The dipgpEaie V| B FEOOArPaadi T blsabo PERRERATS EyLERE fesidues of the

e n purified, synthetic or reconbinant form
1nd1v1d‘{\ag %ﬁj‘éﬁ}ﬁl §p2 oys
(0098} AR LCwites - Adpp-PleaS FRevdis- &py PR T hreli n-BheTisGludro-Asn-

| y- I r 10 ' | sl et id
s o T D b B MR B B SR S5 v
been m'oﬂlﬁéH rth fih@Qfde §3@1¥éﬂﬁ§da@ C?E&Clﬁ@ %Hi'fﬂlen fﬁf‘gulflﬁéd“ syh@888 Jor recombinant

P PeptideCys or |INGAPCys is Pepti de which

form. ’Hmdxmr fdistvilo gl creation e @i Iﬁdp/lggn@ h@@mye@sih@ qesteipgresidues of the
t1|r| fied, synthetic or reconbi nant form [00961
1nd1v1d|€zn

BRI e
0098} SIy2¢Rwikkes - ASR=-GF/U b sGh - Foy FAHG G 1y=FiroG hiSProGysn-Gly-

6§/ C%S)Z SﬁSEQ ID NO 11 i s a Human prolslet Peptide
Cys) AERIDWEr 3 ieadhmmnpyatsict F4ptigrediner rair§in éach gonomer has been

modxﬁedntgl1ﬁ8§deaa%-¥e%ma??%st&}4§ %&:;Jh% fr?ﬁﬁx‘#ﬁ'e%’, smh&w, 'ot rgc%mbmant form.
synthetic, or reconbinan orm
The dimer forms via the creation of a disulfide bond between the cysteine residues of the
individual monomers. HIP2 has a molecular weight of about 1435.5.

[0099] INGAPCysDimer is an INGAP Peptide dimer wherein each monomer has been

modified to include a N-terminal cysteine residue, in purified, synthetic, or recombinant form.
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The diner forns via the creation of a disulfide bond
bet ween the cysteine residues of the individual

wormomesg? [ 00971 HIP | CysDi mer PCT/US2008/074868
(Trp-1le-Ay-Leu-H s-Asp-Pro-Thr-G@ n-d y-Thr-d u-Pro-A
sn- Ay-AQu-Cys)2 (SEQID NO 12)) is a Human prol sl et
REpvode di APl @ysBlaiknd eagAcHiznGivekethHs-AkeBro- ﬁb:den &tly-Thr-Glu-

o Ao AT G5 LB NS i R Bh i PR g s e

modifidd6 n‘r\crl&ﬁtd @r}eﬁ’ﬁmﬁ Jh el rbd8uaAthab 8EAEBIBC R Jaew Bl & Neich@inal acetyl
residues of the individual nononers. [0098]

group ahbifl I@Ieyes@lmléamlde group, in purified, synthetic, or recombinant form.

@1‘3 He)> f@PEQ)( HiRR: Prlg)(}h:rrp A r%Lc;l;lhf'Il Chi Brer Tﬁsﬁl 1G1y-Thr-

Glu-Prél ARRIGIWMTS A 8T M2 e @SHT) MDNQOET 5hais éogamanrmdlsfdt em:pt]d:e whlch has been
include a C-termnal cysteine residue, in purjfi

modifiegyintipededeca CoprmigelonbicHianesidusy #d harbecryplgkeds bitha szeémma* acetyl

wour R CERVAPR e 1 0. ORLRCL R gy o
mmezpl ar m:gmsmcka@out(AM%GB/ L§OHR9A spi-REAPBYE bi- Giy-Thr-Glu-

po- oo GERL bR s LR o SR TR b modie

L | i 1
o 5 48 SN S AL 1S S SETIR TRt s

and a C}-61106] aﬁﬂﬂé’@@thinquéxdd synthetic, or recombinant form.

&@gb% %j\]éi%d" IOQE@)IS ?@Eég’r %pﬂ% hhalr gggluﬂgﬂg'ﬁd to include

a C- terﬁl’irQJI %lyﬁémg eRdilcteahh& b feasoibeen Wlﬁlﬂ)dlIﬁJt@ﬂnﬁQ dcBGA weltipaand a C-

C-termnal cysteine residue and has been bl ocked with
terminah aNideegronman pertfeady pyntiptioupy rapemiin@ttfeinki nal  ani de

?([98%}11 o %@gﬁgﬁ%ﬂ‘n’i‘e@t \&e-1RGHEEQMBINAY-PIRE - GIn-Gly-Thr-

Glu-Prd-Aen-Onp-dlh-&£y6NH2)e L(-SEIQSFD\NIO) Ri7p rsTd‘IHuﬁam pﬁlylet'l'll’ﬂ’pﬂde dimer wherein
GIu-Pro-Asn-Glég (SEQ I D NO is a urrag
cach mepagneg|has brapnp Xm Eﬁhﬁa@ (Eréf‘éﬁlm%?ﬁt?lp% aeStCBle|aﬁé hggBeeq blocked

it ARk s el IR, PGP Ui, o

recombgfaﬁuﬁurml Mhpufiimbi Gdms syntieetreationosf 1 écsolthiertzmtl Heowean the cysteine
[ 00102] HlPZQ/sBI ocked
residueg ofcthe priliviyal mapopess: Asp- Pro- Thr- @ n- G y- Thr- G u-

E’ s peﬁ%sgm‘f&%%' RANGp 41 SeuHIUNBIPro- Thr Gln-Gly-

e which has been nodifired to include a
Thr-GhEPtee Asi-Qdy-Cyy- Nl )n 6SE@ IDAVe: a&)dns hadurhare profylegdeptidevdirher wherein

SRR BT BB I PR Ty v i
with a[@QéllQ?ﬂ]lall %’rgﬁ% oflkes (Eﬁediﬁmpaxﬁﬁlet %@ﬁp\/\ﬁiﬂ @hrifiad, synthetic, or

been nodifi ed include a C-termn st ei ne
recombinasf thue. hd dvasr Hews Vi dekadatinnt ¢f & diguif] rﬁOﬁQIbeﬁ%@@lthe cysteine
- terminal am de group, in purified,
res‘duegﬁtﬁgﬁ%ﬂc‘du%rmoflgglgﬁol nant form [00104]
st Bl OHkIezﬁgrL sgwckeAdSDmer or HIPZB Cys Dlmer (Ac -lle-Gly-Leu-His-Asp-
eu-H s

Pro- Th:d}[p. @})@Th{séh@r@ /@snj.(}bygywpﬁjaz ((§E@ |I§ &@ 12)7)15 i & HBuman prolslet
Peptide 'leljrggrrkvl?err%nselaal mgﬁcpx%xq%s %Eéﬁe&omﬁ & Phclude a C-terminal cysteine residue

and has been blocked with a N-terminal acetyl group and an C-terminal amide group, in purified,
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each nononmer has been nodified to include a Cterm nal
cysteine residue and has been blocked wth a
woRaenpismal acetyl group and a C-term nal am deCTUS2008/074868
in purified, synthetic, or reconbinant form The
dinmer forms via the creation of a disulfide bond
synthepiet avgespmifirart YeteiThe dimesfoetue siaafe tdestidmest avdigilalie bond between the

cystelrt es{ffi'%rﬁss PF %}9%]@15{% e o%?%@%%g%mn@ yas a molecular weight of

about J197-434 u- Pro- Asn-d y- QIS NH2)2 (SEQ ID NO 18) is a
Human prol sl et Peptide di mer wherein each nononer has

bl@8R0OTHrodi f | M@BCV%M@é iBet eis MINGAPc yepainedimesi dterein each
monoxﬁ‘é}g'hag %% r{jl%ggl,f%d 0§ l%ec? di gﬂgnr%ltsﬁ%glwg ??Sé 7 eag%/irﬂag g{:?tﬁblocked with

rm naI

a N-texnmmalr&ee@ir‘gtd‘il@mhdfaﬁ r@nerﬂihﬁl dini®s grb @, 1B p\ihﬁed honGEcaLY ?&ombmant
qulde bond between t he cysteine resi dues of

form. fll%gll Ursudr theotettiansef 1 deulods leld?lZW@Bl keydlinversidues of the

s Diner (Ac-lIle-G3y-Leu-H s-Asp-
mdm%?lo'%rﬁc’:’%é@n @ y-Thr- G u- Pro- Asn- d y- Oys- NH2) 2 ( SEQ | D

NOOH®) i s HIRAOwsPHG ol(B¢-&ly- LPeptis-Aep Prodhr LR Y- The@AR Pro-Asn-

01 e RTINS e oAt e s i

e S S 330 5 G AP . amr

malemw@m@s@o@Sﬂﬁdmwr@mth@muﬂﬁewsyﬂémmr mmtnbﬁlwhﬂforfﬁhe
IR L T .

Asn-Gl G)) (FEQ2B Kys 2 EBJHBﬁx% SPkEpLiRE WELIORY dified
o ggf;mtmél)%; 56 [00107?INGAPQ/ISI, Irocked e oty Sr\‘%ﬁﬁmo thied to
includep ¢ jteanpR! cgsteingh sgsedus @awhlcmbmmn lrasalbebn bondtidf ied dimeric

maleimid dcflcd big0Ra PEEAIALORL §18 5%'5% e a0 dphas, peen

er mnar"
[ﬂ(lléﬁl‘n nal HAPA PO Uflle-G1y- IDéifosl-Aiéi) PRYTEOEHH-Gly-Phr- Gh% -Pro-Asn-

The dinmer forns via the creation o
Gly-Cyg(%E?ﬁE K?ﬁ@ é%g{%&m@t’ﬁé’eﬁuﬂ"ﬁ@ rrgkstesReptide sihdehe Basobeenhmodified to

lnCIUdel(quyééﬁllyﬁhLedg?@?ge%%gu[E’ %]chgu? Sg%PE?%al%ﬂﬂJ E’?%deﬂs?? a dimeric

maleimdepc @y aiedCyE{ PEBP)con SEQ, IDpNdied @nthalcaoﬂwaﬁbﬂb@d fehet

BB A O b it o e

C-termif8lVeysedid YedrARARA whthd hel BB& %ov:ﬂ@ltﬁ) Ebr?cﬁdaﬁ)t ' V(%}nerlc maleimide
40Kd PEG construct, in purified t

activated 4R dPESRerms et mn I{UOﬁEQ,Q]ynﬂhbﬁd,@ $R5fﬁb1nant form.

(0P | RSB0 e\ B Bl e Hishtn-oi - Gly-Thr
Glu-P rol-:}esji G@@GMCQQPEQ N}e@qug‘aﬂg Ne#d ZEPIS al I@lﬁjné{ﬁ;gro?slet Peptide which has

term nal cysteine res to which has
been bl?féf@%mém pN-Eminad aceylageupenic Cratneinali mldacgroumtaﬁd modified to

0 c urif nt het
include fagcl?g nglﬁ%% i orr#r:l tﬁts&idxf 1'%] ;[3“ bz%; cova ently bonded to a dimeric
maleimi@¢ hatv@leyl JOKA-HHG cASRul Br piifre@ Infeic, M reGntbi R AN

[00113] HIP1CysBlockedPEG (Ac—Trp-Ile-Gly—Leu-His—Asp—Pro-Thr—Gln—GIy-
Thr-Glu-Pro-Asn-Gly-Cys(PEG)-NH2) (SEQ ID NO: 24) is a Human prolslet Peptide which has

been blocked with a N-terminal acetyl group and a C-terminal amide group, and modified to
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Ay-Cys(PEG) (SEQID NGO 22) is a Human prol sl et
Pepti de which has been nodified to include a
w@2a0e/0p98mal cystei ne residue to whi ch has beenPCT/US2008/074868
coval ently bonded to a dineric nmaleimde activated
40Kd PEG construct, in purified, synthetic, or

mcluder @C@T%hﬂﬁﬁl clyeeime r[e@xﬁvlé.lﬂ) WW?@Q&EE@ qosaleGAFBoﬁ’é@i tde dimeric
whi ch has been nodified to i %ude a. Cter
malelm&mcavﬁ@d S BES qo8sfitcR Pﬂag SEMhEYs, QT B5P “’6‘851‘?988

| mer WW@I&@@E@%'M@QE%%@@G RE@I@G%‘—L&PH@ Asp-Pro-

|n pu ifie syhthetic, or reconbinant form
Thr-GIHGP3 This BlloPkedBEG1y-Cys(PEG)-NH2) (SEQ ID NO: 25) is a Human prolslet

Peptldedv% #g,lhas Eg% lgoé( gwmbﬁgi Erg% -I;R]Eff)%'l(%%@/ f"ﬁp Rl(g_te% nal amlde group,

and moliHENo R a%tCJP&Qﬁﬂxzﬁl @y%ﬂh@ heshﬁ% to haeh Hak Qe&ﬁ«ﬁbv\M&lhy aonded toa
N-term nal acetyl and a C-termnal am de gro

dimericamaleimoide facevpted 40K é’l eongifuct, i Py, syybets. ve fecombinant form,

HIPZB&S/FQ%@ HaQa W GR35 ?%Pfﬂ‘}og;\fa%,zgﬁl y bonded to a

rral el mde ac PEG construct, in
IP(lUlIIS] ed, syoPelysBlocked PEGAsIDNGAR Pépﬁxrlmwﬂjcﬂﬂﬂa]s&]eeh-llb[bcked with

1 CysBlI ockedPEG
aC- ter@g&/ Foohyl grennapid ael- tppgmwlgﬁ SLopRy any Wo@f&;d to include a C-terminal
cystexn%?ésxﬁeut »C}‘ﬁfﬁ%@?ﬁe%ﬁl ééé}sd vﬁﬁﬁ}bohﬁ%ﬁ 1o DR mgeu%ﬂj)e dcﬁvﬁed 40Kd

rols e been bl ocked wt
PEG colidsmmmmpahﬁ&eswﬂhetgr oupecambiranCotrer m nal am de gr oup

%@%ﬁgg%ggﬁ%ﬁég%‘é hu Bﬁgﬁfggrgﬁg Vs\feé%%q}% pfg?ﬁg{ 2 E{@ma precursor

havmgfh%ss'e ct 0 which has been covalently bonded to a
ic maleimde activated 40Kd PEG construct, in

MLPPMAMPSN§W%LL6QV@GEEEQW§HRIS@?IﬁGS{(@Oﬁ(ﬁf]‘CYALFLSPKS

WMDAFJ%QKWQ SYL8G Asg':‘pé%-fv§§1§vﬁ§f§NsYSYIWIGLHDPTQGSEPDGDG

WEWS%‘D\@IN’Y@NWEMNI@NLRP@?MS@HSWELEE@DMMDAEEQYWKFKD

IS a Human prolslet Peptide which has been

1 25
(SEQ IEN@k@% RIEGH Gapontide psimegn rsgencyating igefpdesiygd grotein 3 gamma
precursgr: é%&i% Hgllve%rﬁ R%(%@havﬁ%{a g@%ﬁ%{lﬁh A1 gzgnbm]ﬁ] (SEQID

nal cysteine resi

NO: 299: o@&ieeRElQ,BCprpﬂieeh dro VAIGIHDETQGSERDES ({2 IO V) end
PEG construct, in purified, synthetic, or

IGLHQPJ&Q,%EPH%\(&P FERWD N pPB Cys(PEG has a nol ecul ar
M@t POf gﬂb‘d&k Akh?%g th%i)@és@ét] dfs!:\i@ﬁ@gﬁ@ﬁ@ kfehiREGtlategies for

epti has en bl ocked with a
optlmlz&g the niabdlty anéd sylubiditooprarstbt @ﬂptMeB,elmnﬁudmlg B, der 1g~rpmmd use as a

e S 0 S0 S 8 CTEr Al Gl ne LB
alpha pf@élﬁ'(ﬁE@@A@?W a8e6h ADKRIso RESH € Qspg ﬁc%ﬁtls h&oBufedfpr&@in precursor

synthetic, "or reconbi nant form REG3G i s hunman
(NPvmé@Er)dpmwm gn |09foemosdme|2;ddcmpot2@|lﬁa p@S@lam?QZﬁ‘ﬂ@éu(rsi& ID NO: 1).

HIPS, 1 G D MO ORI SEPAkERion JemHRLRETiCE SRS resident within

the panW%W%M%MHM%MW%ﬁYmW@MTm current
disclosEWSSITDIVRPEERKINRST |oiRTpiSiESIPSRSPSH IncINBNNEDAKY Py Glgmonstrate

increaseI%Din vivo stability, solubility and efficacy when used as a therapeutic agent to treat

diseases. These diseases include but are not limited to diabetes mellitus (type 1 diabetes), type 2
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(SEQ ID NO 28). REG3G peptide is human regenerating

i slet-derived protein 3 gamma precursor peptide
walerwweas4t r om REG3G havi ng t he sequence | GLHDPICQZBERDXA) 74868

(SEQID NO 29). Oher REGG peptides are

W GLHDPTQGSEPDG (SEQ I D NO 58) and | GLHDPTQGSEPDGD

dlabetei BER- IBuINOdeRPlent[ 888t neThodan@ ibsuliaf retineinpraeiaitndnset diabetes,
di scl osure provide detail ed strategies fo Eg

diabetes wechdltllgsid andyadaleeccaet)uid hatgnt grutpimppaied? laé%% {’)‘d‘g@] 5 (LADA).
L(g)g Irl#]d ' ng Eqn%bd nPdhtd 5'@59}@%91095’1% afd ﬁ’rovfdg %ﬁ%ﬁé&tﬁtﬁ:al compositions

H P pepti ragment uman protein
and thefpYBITor e tf@tm&h@if -pd&ctrbés;t&ﬁd;&furﬂhpxh&npiﬂdﬁlgnmpe( RE@,Ay)pe 2 diabetes,

(NM 138937.1), also known as pancreatitis-asso d 1
with sugh SP@PASI P I SBF e“ma'mst;ig BRSBTS O T G Uized profsle
peptlde)g_" glcﬂﬁﬁﬁép‘lﬂptgﬂljzgd PO t {ORndReA W dinsie IthstiCeorbpesitions include

3, H and H P2 i nduce or stinulate islet
Optimizedopeiséei geptidem ipelodiepi Optimized | HIPr erd dehar agentsi fhat gfect glucose

These neogenesi s .agent s
metaboﬁﬁ”&‘ hfnpﬁée%mga dhese f*f?é agefi' %ﬁet ageal%s%?tos urng&o?\gédﬁ?nn;?a%creatxc islet
neogen@st éuﬂi' z?%ﬂtsftﬁﬁtﬁﬁhlﬁft PoeK, Dr estRBht de®iminnat vellsn@at-Haiet pancreatic
nonstrate increased in vivo stability

islet Ce§$3llu mnr:. emybogidenss thie dhergpigh disclosakingrgingare Wé%cé‘ﬁ%%’b’ @dministering a
therapetgtgce ﬂtxoeitff;e]cb\rﬁ t%éscf: ?f @gyﬁigbzc‘etd gx%?ﬁeﬁ ﬂa{pﬁg@s? ?ﬁclhaﬁé l@ﬁmtﬁ%d HIP /to a
mammdliiahrRee Y, sutly pieerdby. Pagaod6r efmb8AmAn, Ztﬁ@%eﬁaﬁsﬂalsclosed herein are
PCT/ US2008/ 074868 di ahetes (non-insulin _depen . .
practiccdi Rb@XBYMETIN 4RSI FHERBGUIRFNY QTiE G Biisiet peptides,
y | RGRYion & anoth
includifl) Bk, Hit, 308 fmi é&@@bﬁ@ﬁ%&{l@e Egbﬁi% SRR gL gy another
agent (Emhoail améwtsowd ot kemdowxtl) abatr &feakss gluposwmd@bohsm including but not

rmaceuti cal sjtions ther ies for the .
imited fp BEpiRBAR OO TRHOTCE T AYSINAAE PO, Cel AR OEe g g and strc
emptyn?g"dsu@{ PR &19.AbgesGLPY tr@ce‘ﬁ%%&%‘@@%ﬂ’—@”&mlé@ QA€ Dipeptidyl

Abodi nent, t Rese ‘conpositi ons conprise Optim zed
Peptxdapﬁr- |13}|11bttorSp@|btqhdggvent m]@$tmj:|tlng ofyftl lzémd pigqmts that inhibit, block, or

er. enbodl these co 05|t| S

destroy(ﬁfa 9 émebr} ttha‘g ets{geg anc e ﬁ%g nlfL %‘d@er d elﬂlb&mment the
OptimiZAdH Pt Kiﬂrth@GﬁiHr %ﬁélﬁ&ha}aﬁé @&huﬂﬂt&t@@&@arifﬂ@f&b@ha}smst be admixed to

I ncl uded anong these other agents are agents that are
providejapppibieation sopaasifienentadmipistereddpylaeonsyand agent s

{Lﬂﬁg ]'t grbgt\/f%rg%lé?}g gPalggls doqséerngyeﬁp?%s@ﬁtnﬁgﬁ@ﬂqm‘ég 142§ shown the
upregulefid06li e Meg dehes peeifiapliein dics ntmpecsihdn edditiameReg genes have been

ractlced by adm ni stenezgEP t her gapeuti cal

known iy yRsggulafe inyiselct deYAIRRPEE RARAT Pﬁ@ﬁ?%‘é‘;é developing human to

maintait] el sl Q&c&%t B &%nﬁh‘gvtk‘arﬁm TR splaftaf6 & r FtaBtGhHe with non-
erapy. I'n anot er e nment , t e Pher apl es

endocrifi¢ pariodeeid dpeheliah caMS(NIﬁ?E@i)lhaedbeby stadhvn 19 st urngm”aulatlon of new

h !
ot st S S b rHOES S LA L4 Hlptantcd
matenap@géjh]&fl HAGRTM&r BP¥hid drreenbi nati on wi th anot her

agent (such as a hornone or conpound) that affects

floa2eise netrabiobissrliesi et sbiowigy thattHIR b1 HH?Z and HAP3,ovhen introduced
o iR R TR 3 B R G B e st
structur&@-P-1, G P, GP-1 receptor anal ogs, G.P-1 anal ogs, and

Di pept i dyl
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Pepti dase-4 | nhibitors, which prevent destruction of
GLP-1, and agents that inhibit, block, or destroy the
waeaogiopasune cells that target pancreatic cel | SPCT/HS1008/674868
| atter enbodinment, the Optim zed H P and the other
agent may be adm nistered separately or may first be .
gebT2xpd t 0 Althoopt ifecaive omithenadoigemessorpsisi stiuwhiremdhere remains the
adm ni stered si nmul tanepusly. %O%(l)%ﬁ# M croarra . thei
need  fofn gPYRIZngo e BFRISIE BRRIKSH oI HITNOD! i K8 HREs Sniiu® (Rgrove therr
solubihw? sEBHI 8 LhPBioRailBRi RS ARNEISIrARMCIs th&abduYic laBertS| Blodifications to
eogenesis. In addition, Reg genes have been known to
the praipetegeptaies ineludatge HIBt wiriagsy édhapwihtdeersassopgirachianeefe of protease
ancreas of a developi ng,human to. I nt.ajn i o
deerad iR BIE HGsBAPRE DBy BAD U ind PO B Aadh ey o posicve
therapeli@d @ffedtl FRER Mbdificihs refttoprwhe Haneee albeledefi ‘theiniiadd proislet
. cells (_NEPECS} has been shown to result in stinulation
peptidegt omédptingigedt IRt r uct ures from t he NEPEC popul ati on
regukation [ { -t d: timized
O 22 L P o e, ek e &P PR PRt i Rl Optimize
HIP, is[ 101264 blynthv ipresest didélesurtav gusifiedysyntiatic, HhPcombiantafodm and is
~ H P3,. when | ntroduce into, diabetic mce, stinulate .
adminigiered gine A¢GOstaNeH Wit ﬁg‘bg‘g?f!’?‘&r disg S%‘F\Heféﬁ‘? ot fiduce pancreatic islet
\creas into new islet structures. Page 27 of 80 WO
09/ 029847 PCT/ US2008/ 074868 [001211 Al though
§30123} i ve Fnrthdre Optogendepiossiafpeptiflest inpluding GpsignizechBAR may be

bty ST R BB e SRR, R S PR 98 a0
in isotofiRldihd.i ty, stability and bioavailability for
adm ni stration as therapeutic agents. Mdifications to )
{00424} oi sl &t pepnectiss embedinaetitn OMIPizodr Peigle, pepiades, including
. W ecrease their ces 0 . '
ol e SEFEERENTheGRASTE, Bl ShC AR ALy ofone o
more ofl @AgRchieRUackifites ssspdsted iwith REMSNM pehtr iIHIPefdpedés, and non-human
These nodifications result in what has been | abel ed as
HIP homgjoepes, secdh 351t banatter INGAR des” or "Optinized HI P".

n : het i _
[T, DR SRR o e RE o BN Rl iy of DN
sequendzs edatt ertiode klasdane drra ubstafiialy, sisylat freinbacidosequences as Optimized

~_ recaonbi pant_. form and i adm ni stered in acc ance )
proisletgepfidasnic Hingaetaized HIB dHn by B 0 dhs Feiee Ogéﬁ%w&mt disclosure

el . o JuLE b . ‘
to prep%%pﬁpaeesgx%ﬂ%eﬁ§% $or the «%ﬂctlgg of r}%omﬁ?ﬁdé MO#RRIZ PtSbIBE peptides,

, i ncluding timzed HP, my be stably
includirgt Opeuided tHIPoragiapter Thas infludd, et arGpot Hinzted tairRcless acid sequences

.stabl e for .nont en stor at .20 C . in isot.oni
comprigif Rllgr IS4} PRUST AP Panta) e pld e, that ae
altered BY MheSdudkiitRBon bH8Fferdnd cbdishisNBat Bédethé 88mélbPa flusctionally equivalent
functionally hyperactive, i.e., capable of exhibiting

amino agideassiue aothiv ilieyseapenspethuy produriag efsileehpugre tfihe timized proislet
peptidegﬁtaélﬁclghlg ﬁfp asg’é)dc Hﬁ‘t, ea(rjld We;i\hatﬁf% /é\reo?tirtl]c%.rldel,_ll)ﬁ)t RE 915{ Hx%ﬁed to, those

containing, as a primary amino acid sequence, all or part of the amino acid sequences of

neogen

Optimized proislet peptides, including Optimized HIP variants, including altered sequences in
which functionally equivalent amino acid residues are substituted for residues within the

sequence resulting in a silent change. For example, one or more amino acid residues within the
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H P honol ogues, such as the hanster | NGAP. [00125] Due
to the degeneracy of nucl eotide codi ng sequences, a
wo a00002984Df DNA sequences whi ch encode the saP€T/082088/074868
substantially simlar am no acid sequences as
Optim zed proislet peptides, including Optimzed H P
sequen&?ﬁgfdnb;& ubstituied hyhmofireaemimmeacdd of heinplapehrityitac hgs as e functional

v B SABR TSRS 5 i e Bt SR Bl may

be seled@Pd IHTHZ S eHhBm¥b el AMhSelassh8 Sehit i deUsEino lﬁé&ﬁ HRIdhghOor example, the
imted to, nucleic acid sequences conprising all or
nonpolzpoKluydocprdmbi‘C) Cptingi Z@ds pn@u@ﬁ efdanyept ledese, isatdugigiengaline, proline,
t he sub t.i t.u

phenyla?#n ine. ftxfyggogﬁ%n %(f:jlgﬁ@ c{xwéet ’l‘gﬁ gg%gnfftﬁél auiino ac R 4n¢ luée zglycme serine,

threonihd! NG EleRRAtYrYsife] Wy Rh@RE, andNdit@magd. 0 h@q&lsﬂwely\/\lt}tafgeﬂ bbsic) amino
sequence, thus produ0|ng a silent change,

acids inofderf Zadephyeing ed hispdivei Hessnegafeg!y ahﬁgectiﬂcmm)zf’@anwwds include
as.partwt nagxcf og‘égﬁ:’&%ﬁ? a&ﬁ& L%ﬂ)fnrﬁl?ecd :jbq&slepwega{i& niﬂt:]_ug ng] Uﬁiimlzed HIP
derivativeguasic énclialel bar apandt bihittd eo,athoso cam:taxﬂngeqia_enpamaqf amino acid

Opt d | et ptid | ud H : .
sequenqpagllg]ﬁtzagrt OF ﬁg:%ag% agl |s?clglreg§e %fletgg 8%8%%9 m e(%ng HDP including
altered fséﬂ[?)l hdeQR@lyhyehemthy 8dig Rsift ﬁﬂ: s"ﬁﬁétgutreg %rqléﬁﬁu&rv@lth similar chemical

stituted for residues within the sequence
propertices il tai spgcific ambodiment, dhahgb 4,For Sexaimol ecidoreé Qptimged HIP are
..anjno acid residue mnthl f 80 WD
substin L5 Bk I ATBeR CRIDD T QUGUEHE ean  be
$00026] t Ut eth RY¥pANRS BBbo@MHO cﬂlﬁie@llchr fasish Pidié@hs may be used in the
polarity that acts as a f unct i onal equi val ent,

methods eliselasedgerein. ahs hyedritereint @ r'ehimgric pouBEY' jartfesior grotej” comprises

Opt1m1zetr211h 8r01§et r‘rBeémdep thct%xl&nbgl %HS{]&%\Nﬁﬁ%h {J %nsglla?(?%%g Je%&%ve thereof

operatiRgy-0AREL td-ar n&xpl®, pdplige oROH[IOIpalypépiidir ophnbim)og or derivative
am no aci ds include_al ani ne, |eucine, isoleucjne,
thereof, Wiithigethe Gipsinn pratein, Shdvired RRisis pe@tr@y‘:p}rggﬁawd dhgynon-proislet or HIP
polype;ﬂﬁte hi @ moBcexatJag hﬁﬁécﬁ el rtﬁéy QEQ ARe@Gh 3l QJltlﬂdgne another. The
cine, serin F eoni ne, "cysteine, tyrosi
non-prcaﬁlaadnaﬂi[m eolypoptidgl cinalbd fiesed Theh Nstetmmab yor c(h&n'gmdls of Optimized

aC|ds i ncl ude argi.nine, |y
proisletpegiiigior LIPT Rer FEGARFIBF U9 PRGN (HRY BF §Pt b g cqutaining 2
heterold JoGb b %ﬁal s Eé 'atQtsQQ idnahd. ¢l 4am 1908@9&1@ (e Db dHAS%hn host cells),
prois including Optim zed
expressdmranvléw |sacest10rmfs(@tmmcb¢|HéP obart arguteg qroienlvatmettbdeof)qan be increased

hos aj nin ri o acid uence, o
rough 2 o b oge Wil spnBnat T s et ien BRE R nggiei is an
Optlmli%@mm%lmlhr{b%ld{bﬁhﬁ‘ GusidrPprotentt Inidhiol thedbp@hBEdd $BAYERNREAS: is fused to

whi ch amno acid residues are substituted for
sequenqeesdedlue@ fygng ha gmqmbearofcﬁ@mlmaunoaéﬁt@mr progein fpmily. The Optimized
HIP-imj {%%ﬁf}@g’eﬁ?‘%% é)ggt%} egls € i ?%)81%1;16&0 I (% Pﬁm %geuglﬁgl? comgosmons and
administdted Qb geibjéat ky/ eshibiht QOEIMfHuZl@EBgfthres[p@ﬁ)s'b2§dcol“ding to the present
speci fic enbodi nent, chinmeric or fusion proteins may
disclosyse used |n the nethods disclosed herein. As used

r&rg?ll ses &Q{x%ﬁ ﬁgﬂfe@%ﬁé@ég,o%lg%{d@e%n% A efgﬂ) or an analog or

derivati@tthdreddpdr HhROptihizad proialeo pepidede irickatingy é)ptlhﬁ;teelOHIP -chimeric or
operatively-linked to a non-proislet peptide or HP
pol ypepti de or an anal og or derivative

Page 29 of 80



thereof. Wthin the fusion protein, Optim zed proislet
peptide or H P and the non-proislet or HP

w@odogpegssi de are "operativel y-1inked", that i sPCTEg20a8/e74868
fused in-frame with one another. The non-proislet or

. H P pol ypeptide can be fused to the N-term nus or
fusion @retepnfdiugsecn hptmethedsddisplognds hereinpmpy ibgechemisglly. mpdified for the
puposE ARl o DS NARE, SNELR TS AL, ST g sy o
exampN; tteg praeia. mhy beetdvalentihast nareddvaleqgty Jinkedraom@biram, transferrin or

.. host cells), expression and/or secretion of Optim zed
add‘tlopli‘lﬁ’o&et%e“ﬁr%}"iﬁ’é?%ﬁ%h’é‘ﬂe\t/‘ﬁ%-i ve thereof can be

ijo6r83sed  GRLRYED phs idBEL; ifi]
e (el pAReChgate) FERMROPRIRLARANP, o n analog or
derivativs thereofQot rmriOpgichiddPpriorsial poptidsbur| HIR -dhusieon op fustosi proiem for use in

ich.the timzed H P sequence is fused t.0 : :
the melf el T S RO Y SsnSeia oAy BB foshmiaues in
accord@fc@tvdiththt adiichivgs HBInQ@AHIKRLEAGn tHd &Pt IFSPURRGHIE IONANragments coding
fusion protein can be incorporated into pharnaceutical

for thecdifistsat Ppbymeptidedsequensieninayebe ligatod dogatitdr dotfiranee imhédordance with
' ical ,.re cording to the sent. . —
eyl TAIFLER, €5, o SRR, BEGRLA RodE pRESSER Y for igain
restrictioncdnizgting gii gtibmita @eolldP forodppadpranaled@imy fillighgtih \bItdoVisive ends as
t.hereof, or an Optim zed prois|et peptides, including
approp@i)tp,i zﬁ*(@éla ghpap:p’ apse Hedtmeniio avpgigxgldggra@ﬂe J®oniggy and enzymatic ligation.
FurtherARPO/1R2R8hA Bk, ' ' hitesi
Bl T RN —
DNA symtli¢dizees Al@matively, PGRpaosifaftiompf gatenfjagments can be carried out using

bi cavai | abilit nd/ or i ncreasing efficacy, i
anchor JRGHS 111 fly ik s B PPRPIFTeREr RipRe borrh i eptpecutive gene
fragmeR@Ythite c &0 Y@ BkdnYly O RARM:AfRY RAE '?édrﬁ/;iliﬂeﬁkf%d gé&lrﬁ% %}ég&iﬁleﬁc gene

transferrin or additional polyethylene glyco
sequengep MAE@r, NAY/1PIesSion| vertpearp coinpieetialhe prdildbl, that already encode a

oo BIB9S o PO 0B BB b kv
into sudtl &2 eXpré¥eioh &/ebr buthi tAt BE BistdmbREy 3Sifked in-Fa/ B IORHSzed HIP.

di scl osed herein can be_produced by standard o
The fusiucRyaisithea beonpOpeatsH dﬂgsfumﬁl to addis e picepiupe itag (v V5) to aid in

{all [ in the.art. ex | e, .
e pur 60 168 ARCSR e AL i DB, I, BRI e mmune
responss énjuesubfest. e dhertl dngiab edid egatdes of OFtn@n® HIP and its analogs and
. .accordance with conventional techniques, e.g., b
derivatiyeaimeks fygthstia RTedaERIobihess vidpble papiiges teadity practigble as well, and
iely @At Lh&hisome lgesti vide for
o vricly ORCARed SRR BANDE, ShERSL, 0 LGRS i, n
synthetia ppatiogisifat pgptidt kalthesés ph ospidt@seomnga@t hastlohObawdindwn and can
undesi rabl e j.0i ni ng, ,and enzynmatic |igatijon.
beusedgii SoiarfAF e it e HAShGHS i darPrieens FoR gt 4 BP sy an analog or
derivati¢Oim¥RRE i onal techniques including automated DNA
synt hesi zers. Alternatively, PCR anplification of gene
00RYHent s lpasentseercbadiinents 0Qptimszed proialet heptides,i imeluding Optimized

. x5 B 54LE ORL SPER Gt LIS DL R o

fusion provORAEMbAMIIIRAMNRI thii Rthal An IQRAHE! Bal® IO ITBAL QsBRNGy methods
sequence. Mor eover, many expressi on vectors are

known ip dhimist Eoarrampieahe Be fregmenitof AhmendyG entedeolymer molecules such as
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fusion noiety (e.g., a GST polypeptide). An Optim zed

Hl P- encodi ng nucleic acid can be cloned into such an
wWeppession vector such that the fusion noi et yPCEUS2008/074868

linked in-frame to Optimzed HIP. The fusion protein

can be an Optimzed H P fused to a H's tag or epitope

high m&18&ulkew e ghtM\lydtylaiedlycol (FHT® danbi: fattadhicd om Oprichized HIP or an analog
detection of the reconbinant Optim zed H P, or to

or derivifeve Hhenged Wrtbs‘?fo Makoph aaﬂ%‘UlfP%PnalTHék%r heither ‘H@E“ms‘te specific

conjugd 1ondof5?\g%§§ RE NPY FLigedntl Bf adodotetn %Fallé’gﬁmﬁﬂdammo groups
I'ves make synthetic prod uctlon of these

present\oal lugiid esidapd. ildesr oeadnémdmoacmﬂrdabvmzasmmat reswlfsin mainimal loss

vari ety of automate str nts for pentide nth
of biologies! gesfitr el ot Veévﬁln A oL-enivzadin e e Bg s by sps-
PAGE Ergchﬁx]lb.%esgéé’tmrﬁ@% 15 diQlre rp%ﬁék Ebt) gAieh QTPEPMolkaYRs deOEtlmlzed HIP

wn and ‘can be used in accordance with t
or an andag loF riglsvahme eh@'retbfo vamgwdd’f@tcambz eeparptpd @Oﬁa@paﬁweéd‘ﬂp -PEG

derivat,ive th n $9
conjug:a(tf)s( PW‘%S&XEP%P&% yplgﬂ-tef( agge c 0 %?@%ﬁg&%ﬂ ?_ﬁdpconjugates
can be REte@oran @hO@Mdacd kinY atdherls lkh@\li/ﬁ@tf uhowomumtthma ed
proislet peptide or H P-chinmeric or fusion protein

130k nodEnbedinaaty pithe prespi<lisstpsaserrspede UpanTizqd prgislet peptide
I t
formulatlons }nglu%f%%ﬁ%gg%éaaeggﬁ?ﬁn%ﬁlﬁum . HPS G@gtrnﬂlfztﬁcei r;%:rggséﬁtyor?e ?IIP-based
therapxé’ﬁdnﬁ&h&tﬁ@ds&bﬂhela&ry H&(gﬁnﬁﬁe«bbroﬁiﬂet\ﬁﬁ)ﬁcﬂm&! 1PO8iants in the treatment
PCT/ US2008/ 074868 . hi gh npl ecul ar \NEI(ﬂ
of diabgfgy mthw@?@@%@pn% S EYAIVERS PRHER RGeS ed
an r .
SR, °0 B b limGRy b BRI ebE Rp L2 B the addidon of a C
temnna$ iahedcs gecipf andd a Ao Hrugad |aoctybgr0tuh gherety effeetivelNblogking proteolytic
mnus of t rotein or a .ep. Iona no oups
activityshy Shike WRtPyrs e FeSefstent doelufnae BREEL Bep st JReserum and
resultm%‘?ﬁ lh\é@ﬁtﬁﬁtzb@{?ro‘iﬁ@tpeﬁ%'ﬂohﬁ)ohﬂdﬁ nimal |oss of

iological activity will be used. The degree of

&mpa}g ati ofn @merbbmhm@@teﬁ)??nﬁiﬁ?ﬂ endlgr BYPSpptmags bythe addition

J1Bss. s ectronetr o) u
of a TRl a8 T abd el pitRingl B g ARG ne Rt FE G, brockine
proteol&tthei&xﬁ)fty bYNh &R G edasBERac Bto Beiz6 @rﬁﬂ&@frﬁﬁ ﬁd’e&ﬂiﬂﬂ@f peptizieslin serum
P- PEG conjugates by size-excl usion

and respbwgéncth@ﬁ?@émumdoﬁﬂf SOnBHS Pﬁ@éﬁ&@k?%‘%ﬁ@ éEP NO: 5), HIP1Blocked

v FETRBFLSE FBS0FE GTCEID N, D HbHRLEE) | PAGLSKR s e

added tﬁﬁ@%lﬁiqmréd bf Sblié PhiseSeptidel 'nghemy(S?PfSr) Oltedfndamental premise of
imzed proislet peptide for ations, %ﬁl g

solid P}(%? FBfﬁﬂif‘éﬁ igfhpt pypeLAcidsicam Be a%?ﬁ@%t‘?%aﬁat‘ ff @yé{é iggd sequence

while o& gn(pﬁist%g chhifl € ARIKERAAD qla Pﬁ?stohﬁ)‘ijesstBBrt dgl hl‘éﬁﬁé(ne‘afabove in practical
imzed proislet peptide or HP variants in

SPPS tﬁer@ﬂtmhtermmﬁls df thiogiepisdean dinkdretovbe paymentAfer the des1red sequence of

ons i.nvol vi i mpai red pancreatic functi,o

amino. 13651 65 b R it Eie Siopply & FEALeRen Ho apRiel o cleave the
peptxde%tainnlfréﬁdth@ysu{)ﬂi’(ﬁt addiibeak Gk Gude pép@fd@‘ iRl s dHe AT @éPreactions

a Nterm nal acetyl group thereby effectively
mvolveblxmaka sgtipsttaelcytried to aompladivy ibpossids soghdtaeberasganheits product

1d b Epgg ze and degrade free ends of peptides in serum
could bg YAMEdS 1 ting in the Optimi zed proislet peptide
compounds.
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[00132] In one enbodinent, H P3, HP1L and/or H P2 is
optim zed by the addition of a Ctermnal am de group
war@om2984t er mi nal acetyl group thereby effectiR€l/YS2008/074868
bl ocking proteolytic activity by those proteases that
recogni ze and degrade free ends of peptides in serum
goud3sesul t Wignithe qunﬁhlhl nf Z@elpthleFis cargoada ds denvatwe is a peptide
HI P3Bl ocked ( SEQ gg , I Bl ocked (SE g NQB
amide. @epﬁ%aw@g B}r%dqggem(a anqjt ?'ya“‘feés%’é%ﬁ ynatqr %eoccumng
resins have
peiJ AAHIG F QURE G202 o L4y NG BIREE AU BPhisl s
been dgyelpid evhodh yisldl pepitiph amides yimebidys igori slevh!a@ Wittiem dheabtggninal is an

can be nbl ed int e of . an i Ired
acety! gg%%?%eepl S ee€ RmBP i fal s MERaO L T Nt s
then acét RelduRINg frydn&@nrm@bﬂe@ﬁee oab@m in practi cal
PS the carboxy term nus of the Beptlde |s i nk

{Q{)é31!)]o| yrrefn ansthes embdinggad proag etg@q e grodifige lﬁ,bthe addmon ofa
C- temnlgx% C %tetxr% re?ﬁ g résbﬂ{ﬁg a&?@@&? gltmﬁa ;Le%ﬁdec’ H&B?&&ndsa These Optimized

can ave t de ch

prmslet@’eFﬁdd M@un@@m’e c&;ﬂiﬂ)lé oftferming dirhers di slﬂ&thﬁewherdm d dht;miﬁde bond is
ution. t he reactlons i nvol ved in the ggg}he
formed dyeveer the édStP’é‘e%: Sfihcetidbidyal mRRoE|eR] Esullipeifd plimized proislet

peptide | BTBATRE RIS GeS0HMForazea (001331 Vihen the

©odasjni nal Imfanahgepmbdhmest HiPHnHiRl thd'oddtlPRadre veodified by the

epti de. am de. anj.des e extre
addition ARt L FYTHEF JBUNE HORUTHaRY PR g THE CaPPPHRts HIPCys
(SEQ I gjeHﬁQCWQr(@E%QDeN@r SSHAHIPS CLOSEMIPINO: -ﬁ@% respectively. These
synt hesi ze peptide ami des solid phase resins have
OptmntﬁdéﬂPd@umoop@ohrv\mnahlqnfébmpe ﬁtm@e namh@lte@ whereigtd isulfide bond is

formed;lfg\g%en ﬁ}?va)%g%?‘?s in tlge éVéé?%{l nr]agrlia ?ns rﬁpultéla% élﬁ ?{#llen a(fptltmlzed HIP
compounde MIEXRDNAEr (Jhe MWt ROT N8, HIP1dyPinacgsEQat®dNO: 12) and
usi ng acetic anhydride in the presence of a base
HIP2CysBnSuS EGHIIA 6L ). Tesmsoichent holeancdsigeptsiadae by hich 4 grams
of crudgggﬂt éfﬁggarske{zcﬁlt\{ﬁlﬁnngﬂg liéeltlg rﬁc%/an% drlgttés et Egg(t) ?rgsﬁle\!v{ﬁ@r then pH was

adjuste€ @R bYaddifp @6% IHL OHi sokdion pira@pvabeindod piwedeo sonpaumgst at room
are capabl e of formngl di mers | sol utio erein a
tempersgirg INeReOH 3G Y CHBRIFEH Berikn Ha9ES c%ﬂge i Rpgassiym (fprgycyanide

solutiorl (Ml 1\£'pgmneﬂp¥ 1 é#éotl&n&ré{iecf he R iagt ?(%@tlon was complete as

pr ol sl et ounds ‘proi sl et peptide CysDi ner.
determip@DB B Flinlan test@nt éfPIeﬁrbnrdym nThébRdatiddl Rllutasdives thdh P@ated with a

st AT LB APy Bl B EORARL B

pH was'éhgtéf&i% NSE:;@ do[?ﬂb@ Egl)lﬁcéﬂloﬁ’ 1 Cys (SEQ ID NG 9) and

S respectively. These
[Qﬂtiﬁﬂl zed H @ll(@ibﬁ:rp@mhd@mme thsa fab | prisofet fnﬁpfﬁi‘ﬁga@l blecked by the
additxorb 8( \ﬁe ﬁ(tilltrrﬁgal\é\%}g{dg: g?glgp %#13' ;'Iahl& tglﬁl&lipl nd I f o0 g&rgby protecting the

Ja&wnﬁ 4B&adlfioh teasds 24 rEd z@m%ﬂﬁi&l HrBaQnd Desigt th
comport %ao 1 hf%’}Ic—lﬂlaPl Q§SD| éero%]l ID NO 12) and ng in the

Optlmlmﬁﬂi@/g@lmdﬁ eﬂz{ﬁlpbpmde1@))8B1¢Céi§éeeft«il<i)tém}ﬂIIYTﬂtese compounds are
capablecc%%t x%n ge dm?éc’rls ‘i:jry golut?onaQ'ggrgmbey dl@@lﬁﬁg bf)lncg [ 8Pmed between the cysteines
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of crude peptide was wet with 2ml acetic acid and
diluted with -500 ml DI water, then pH was adjusted
WO 20098284y addi ng 20% NHAOH sol uti on dr opw sePEruS2008/074868
allowed to stir overnight at room tenperature.
Reaction was not conpl eted overni ght, hence added
of the pRIAEEI] Uitoh@nhéry ayaniige in sied @ptianzadnprdisia Eeupramdniproislet peptide
yel | owi sh_green col or per S|%{d€3 At this stage
At

CysBlopkadQimsh These BlaspingreEoups argy AiserssSA FOVan t est
?(mé HpLC atnﬁalyo%me% em-Blaﬁm%'t ﬁm@ﬁgew RO: WSHIP'P%?S (SEQ ID NO:

ated w spatul a of chloride f
9) and/oeBIR2dysr(SBQ 1D hNQ:e¥) amjblbcketdebmdlecnddmopmffalﬁﬁ@vmaﬁdmnde group

and o N5yl ae e EoTR QAR b o fhercouthinshf T Semadep by proteases

that rel% b eﬁredoeé?fdbdﬁ”ﬁ @hén bhe kedulbpg t he thadwptxhﬂm:doﬁﬂlla compounds
erm nal am de group and a N-term nal

HIP3C ydidacshy e A S e RgCysBlocked
(SEQ B sée%ﬁ%r%lge%%g oﬁgl ZJé Ell%l—lf g&qgodrﬁsﬁ ghlﬁg gf fotnnmg dimers in

resul oun rols
solutio e/ﬂiétedﬁa G)@Bidéclkﬁﬂ is M@hddl leenatdnythe tclyetsmes: ofrfieuindisiduabmonomers

resulting; Sy 1ths SPHORAS] BT} AHRRSVBEE dLSRCYHDOEY T irrb L SERLgR NO: 17),
Hmlcfz%é&ékeglg aﬁ(&? n@%&g@%%ﬁﬁ@%ﬁ&@%@@@g@%&@%m&eﬁ ReEQ ID NO: 19),

rs resulting int timzed
respectipelyi dihete idockpog paspprmiagdiet asphpusstd ab())yfs Bl ockedDi mer .

(86387 ' otlisr  BRnlimelna b Bivy S REROPPRtRESE pptimized by
covalenftlyifd(Sg 5@5@rlc@n§@mld9)ict%€yd0f0ﬁdl mm&é&%ltﬁ% NerndiQa1 cysteine

are bl ocked by the addition of a Gterm nal am de
residue gesultng it @ptinized A IR abmom@slpr@}smpepthﬁe C&BYEG. The PEG construct

pr ot QP und de t r
may bR BICE P TER el FATLRE HAR e MR ghSRARR purina
form of@SS(ﬂl ;%gﬁd H 1P @Wékﬁﬂ&ssdﬂ'e%a@éﬁabwﬂﬁ%r (1PES. 5)D ANgdlution of PEG
sBl ocked (SEQ I D NO 15) and Hi qu/sBI ocked
malelm(dSE@ mlmmwyﬂ repe i 1 Yatenaed rgethe yhe pepide solution with
I r Iy I
stirringC PP RINGP ol R-o(BRAN AL R"E DAilIRERd B ~@OLHH Bflute NH.OH
solutior§ seitred aesaoaf tehhf—:rau[rdlfw Sualinurenardescsdified satht fewgirops ¢fhaetic acid
timzed H P conpounds H P3CysBl ockedDi ner (SEQ ID
and fin PUI'ﬁfd Y%HngsBl ockedDi ner (SEQ ID NO 18) and
l;éL §ysBl 0&%&%@&&%&%@%{2& ﬁn“i@ s%@pég D 196P 9}3 1y ﬁtys (SEQ ID NO:
ese bl ocking groups are ad d\y i scussed above.
9) and/$r00MP28ys I(SIE@riﬂ Neéx léh’m@dlpnnnzedt tnec@ytknply birgling a d1mer1c maleimide

st SRR s SO oS B i

compo&dg ?Hm@y’f’éPE@’@m e NO-€8) WP 1CSSREG I(98QIID Kbe2] & and HIPZCysPEG
timzed H P conpounds proisléet peptide CysPE

(SEQ IDEEQ:o?r?s)I rexmctwrﬂa{y Bbe Pdialcenttiugt irooerhianslyt bsind to the C-terminal

cystemfbﬂers c¥ rgelg‘,ghfi‘él% E‘% rrllae%)ré%l}lrlggggﬂ g %\énggfeggs(\)/églg t%r%e 11 equivalent)

dlssolvéii ihsRbuRbfRer get@s e Rublugbn bPPEE. lleinfids @1 bduivielf was prepared
PEG mal eimde (1 equivalent) can prepared in D water

in DI wated andi mdtt@ theneeppidp soldeor withstigmem he pHsaf the rasultingjselution was
again ac%gstgé .5 dﬁ‘%ﬁj fi}lﬁtﬁmﬁtsbﬁﬂoﬁ %@m%ﬁ a?g&JnQ té?gée?ihx%df& 90 minutes

and acidified with few drops of acetic acid and finally purified by RP-HPLC.
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solution, stirred at roomtenperature for 30 m nutes
and acidified with few drops of acetic acid and
wo 2ovalokgg4puri fied by RP-HPLC. [00139] | n anot hB€T/US2008/074868
enbodi ment H P3Cys (SEQ ID NO 8), H PICys (SEQ ID NO
9) and/or H P2Cys (SEQ ID NO 10) are optim zed by
poptadlent | ylrbanshegeabaliment promsdd:tepqpnde C)&BEGvartee@pttr@lK@ld by the

, nstruct to the Gt al ¢ ereS|
addition, g CAGHTH PHOCCOPR2EA N B EpOUHERE KAt ppeEstecting the
compou(n§§f’2m|1 Qe P%Qdat?&)ta %P&@é&ﬁﬁ@e&o@ﬁ@e'f%e@ds 24 Yeraftand resulting in the
, respectively. The PEG

ptlmlmdriélﬁ’rmmﬁlsd$w2$ﬂ€é peptidedoxsREGEdoakied. EThe ofagkingl groups are added as
di %#/Sbté%l ne resi due by having the nononeric purified form

15Cuss B04 peptide (1.1 equivalent) dissolved in

gt e bufd @ﬁotf)&"ﬁﬁbcﬁﬁmevﬁ HmaalysBBGO(rSEleEﬁ) nabe20j, delP1CysPEG

(SEQ Ig]mequ i val ent are i wat er .and a

dt
RIOREb REEI I GAPER (Hch I(NPT 2hgre PRGN fifehdditon of a C-
i ST RS2 O 2851 ) MSEEE 55,200 iy o
degradadidn myrprb&Ssesahuj reqigdiztifedt anids n fewmdmdpsswfing oetheOptimized HIP

compougo B3t Fkencldbbet B9 MEal Dy bt P e Rus e INo: 24

and H%‘%& &:k@ﬁ QSEHED REPLISY! ere%? E&E}/arﬁe%&%gz 8buPY are added as

. |on of a Cterm nal am de group and
discussé¢d gboven naI acetyl group thereby protecti ng the

und f degr adati.on. by . prot es t £cq i Z .
RTRohnas TRECERRAS S PRt RR g PP Bh abipof GFSRRVE frapies or
combinSIHP HeRGhFes G OIhS L;ﬁ&seﬁﬁ gist deureyaREBheakedreal hay bhatkandncluding
groups are adde di scussed above. [001411 In

humansﬁlzrng Hemals B Girmgnirorm Pdicsas REFTPSED pltpmltlcgnljelated to a diminished
product%or%csrp g‘ of 1% OA E J\Q thg Hc?a %? gr HHE ﬁ@@cgg%x (:é?@lrlcponll\@r the need

'mze he a l'on O

for greadeti 16@119&13&!110&6111 tlﬁmNathE:mr(b’kaﬂecﬁt@ah@/ butgewin dilfifereabiytion of new islet
protecting .the conmpound from radati on by proteases
8] as pﬁ freatment.

structur@qqumr@esamoz schy %l%@pvw@ér comporadypid Rgthe

Such d%%s%:%ﬁ%gg}_& Egléﬁfglg@g 39}? Eé(? %@f{slgﬁg@tl%c I‘fﬁ% Q%e’t@ BQ diabetes,

impairettl fE2DgsHcaBe o stk hGEQnkDiNGia, Zﬁyludnvgslp,emqt vighiyed fBhpatients with
rou s are ad di.scuss ove

type 1o P PRHPEOAT BROTE) Bt SelstT AW (HRbda o gihood who may

manifest @hiNRdsVEndi TEA B 8titddiesCRATRIsNALhGRbdidte bARK® s fin hfbodies) or
present disclosure can be used to treat any mammal,

those patmotsu'dﬂngpe h uitabetes avith xamlmadeﬁmescuf Wethmnglufmmmtmlty directed toward

e e S PRI S SROGH WABAFATASE B BB con o

practice@with Mcpapeled beRdA f@ﬁb&tldﬁ]%ﬁéWl?Ml@gnoﬁé&Eaﬁﬁﬁdngf e 1 diabetes, the
greater insulin production than can be provided to the

sxblmgsSm est degmge deletivesenit p@ttem@nwah tm@Nh @p*eqtes $nd (neppleekith positive
antxbodle(s) ﬁzga gtlil aeu%l Or Cel | §1t18{5 ag m?n%at ﬁoﬂostgg% le glagfr:]tgs. In one

ounds an rea nent

embodi@entd tHelrﬂétﬁodsl’tﬁédll@@d hyRe dre @t@heécﬁﬁ) rﬁﬁérlsé typs,1 disteees2n a patient in

di abet es, pre-di abet es,
need of such treatment.

[00143] The combination therapies and related methods and compositions ocan

also be employed as adjunctive therapy to insulin therapy in type | diabetes in children and
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i mpai red fasting glucose, fasting hyperinsulinenm a,
including but not limted to patients with type la
wolc@bor®ssd? patients or patients with Latent AutBPCTIBIE8/074868
D abetes of Adul thood who nmay nmanifest anti bodies
(anti - GAD65 anti bodi es, anti-islet antibodies, or
adults, @tabrelibitd iglucasd sWings €ia) pavientst Wik eligwtdsennd ini paticttypeith poorly
1 di abetes with insulin deficienc

n
COHUO“&@ﬂé’foﬁﬁ@rEsMYPglgléi?‘?‘@ét“éaW%rSO\%?F’oan trﬁ‘éyr{’?@f %YP@&fXCgm (P hdiabetes.
es) HIPhe RERE &R derivative th
g‘sc?%sureTygﬁﬁﬁxﬁE&ig@?ﬁ%éﬂ£§§§ﬁptherapeut?c béﬁ??f?e erapies
and releftﬂ’r mpalbdsemtdscmﬂqydsylaﬂs agnbseskdds tlhatvpamgnmylpémg newly dlagnosed type

R T SR G SRR B o v

concurr@f?tfi;)l frleXd AR hRadh, e§rai5l QAthbBlASF oftbklr CuBBAE0GS Iﬂldib%t]@ m]seraples and
indi cate a predilection to 1 di abet es.

t
poorly ocnérolledr‘@m Irdiabetes.hla septehRAIiSNGi b@%cﬁ%’ééreﬁe@él aqulfp, ethe methods and
comp B G RE R T8 b1 G R BBl Bposins

disclosddBérai €m ABS bealsad esl teet batl schaldebncanipadiltsi lavengoatgpical forms of
al so be enployed as adjunctive therapy to insulin

diabetes mwnﬁsﬁxawséhqw@ﬂa@aﬁ ekpostprandipldpeR s M Page 34 of
¥§ 2009 4 afl & h
N o o T Qi L AR RATBERID A ohfog, drteriyative therapies
and relae@l manhcpmandntompmsmbnpom hiso beorsed 66 |teedt plateepest who are children, as

ycem c, una nes and r rrent .h
well, af WO ey B0t POOTA4TETIROT i 2EAVRRBIoe LD cholesterl,
includir&eﬁﬁt' 8 li%lte'dl 6 a‘éﬁle@@ Qje%t Wss Al PbbesRy t ARFREIRESIn ffidnts having
ed net hods and conpositions can be used to treat
diabetepaﬁ welh s tHoaw ivmhg doenat had taps b@ea dighstes. In meae@@wéismertty@é methods

I. abet en a e e
and cog AR RSB A0S e BB e . ot
embodihfeatd! tHe m&hads sHdakigogitiohs @Isbl@ﬁecﬁh&iélﬁtaﬁm aeadstodtaabetpatent having
theraples and poorly controlled type 2 diabetes. In
morbxdgbn@etypma@mtshamﬁ MOEHI, dubPIR R omuﬁ%t@g digpadeiet hods
m4§]corrpo§ é glﬂ edla%e t S(g;% rﬁﬁ ' ﬂle? s Y $8latc¥PEnethods and
dlabe h conp |t|ons

compoditiit| @aedsBe aset’tl eatredl ildha amleaﬂunts Hav gt d}bntetabohc syndrome or
children and adults haV|ng atypical . for abet es

metabo}ig, erkﬁlﬁ‘?m@rﬂsé" i nag enth exuBitiae therdgons § pﬁfrgyﬁﬂn&pam syndromes
second%¥ Qﬁ%%&%& %mc@ e WAQL4 Z”Jn} The tﬂ%%'mlzﬁgpe%‘l%ly%lsﬁ&erﬁﬁml'tm%d without

anal og of ivative therapies  and rel ated
diabetesarht pdspandiatbynedsigtyicemndendannains @mbedxmmld these tnnaglagds are practiced

patients who are children, as ﬁ, %dulf
o treat pABFEHESYaTHD BBt Midhe T oed ot wabestwn
F(fdlglﬂycer | eRsor philntShat @a%t‘t?ern@ﬁta frox'nriﬁé @?hﬁﬂze@tﬂrm@m peptide or HIP
Imted to achieve weight |oss or treat obesit

or analoyesrwaérptutive rthprapice rind mwgnetmcbbmcb@ea@nkﬂeqm ap@ adult patlents
ot have t 1.or 2.diabete

who d
A N N e

glucoseh ﬁﬁ@dn‘%d %l&obbst%ﬂ:r&ﬁet £ifd éfpérglpﬁbmﬁﬂéonhﬁwn@ gemapilbi. d
besity.” I n ot her nments, the nethods and

{,Qﬁhé&lsl ti ofhe @mMI@@bmrow&tmentI% er fdB rapalogengrdegivative therapies

and relzgﬁci)pxg&ﬁtog V‘Lf‘gﬂ? %{otﬁ's cé%o e§ Ibéa ?d[] 1o tak gﬁ Cf%tmw%gxieXEOfathlc pain
syndroxﬁ&?mﬁlrﬁaio@aﬁgeﬁga@m of weehdrhps p@ieﬁslsamgnbﬁa(iaasemmnc
nmet hods and
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conpositions can also be used to treat children and
adul ts havi ng dysnetabolic syndrone or netabolic
wa@youdioznse? as wel |l as patients exhibiting the PCT/US2008/074868
condi tions of neuropathic pain syndromes secondary to
altered glucose netabolism and those with
HYPEH r i gl yldr Opfemizad wireibletpeptidietdiddl odinzbes es deravidive therapies
and re?alg:dt Eé{er?r%%ﬁo%ls é(?rgécgsrr; Icg)lt ygaé(r_j%ﬂg?e rge us gntoog‘f:at gg{eln Csnﬁavn’lg recurrent

pancre@vay dragunsiyed ofRet Mdcdncid @ati ih ﬁllﬁﬁf@ﬁhaés &HQ:H at achieving new islet
treatnment. [00147] O her patients that can benefit

Smcmfﬁ*‘@ﬁﬂ’?@eﬁ%tﬁf‘?ﬂeﬂ%f s i thetbap@pasi de or HIP  or anal og
ivati a t C
TP ™ i o REBR A e G 1R ERIES ATH R ision from
pancregtenpliogemns lis hn@sink@gt pmgluhlyngeslgi yitwmiras is selected from Optlmlzed

oS L3 B bt E B8t BTG e o
of Optlﬁﬁﬂ&ir fbisket Fé&%‘k&émﬁh@ HOPL Lk AR R LRAR |t@§tnﬁﬁ’1@{e'1§}i@t & neogenesis.

or ahna deri vati ve t her apl es rel at ed
This adde@dn@bgge@h daxtmr;fms@tanmh@ aogahnainé@rlae au@legi, mdudmgabtut not limited to

Pramluﬁgc%ar @F}é h?’%ﬂ@ w)eg&?ﬁr cgep i g Q(agh,g 28 %g%ﬁ?\nﬁPEm) Liraglutide

(NN224di)yaonpBad @Epdl abﬁbfs: .GIPageLLT, q{an&%rvm@ﬂ@wc%e%ﬂ%renn mimetic
PCT/ US2008/ 074868 001491 The Optim zed proisl et
hormonsg pandéy sanllﬂipafémgéﬁmp@gn@rar@eagevtax andeagenis thasicatend dleg half-life or
t t b d.to
increask ethgtlgs%é{&?e%;ﬁgﬁ Y,k néfo{)‘g?% ‘fdrggosfn%%gm? &fds gndu §1§ ents, such as, for
examplp,adxpeptaiyl pepdisedt mhibitosy) wigchideldy itie aégradiﬁtd@ oft GBB-1. There are

?t achi evj ng new i slet structures derived from
numer%lﬁggﬁ% {BIIGHSR) a1 (e IAFICHORS! apHERSEA thé) GhFel receptors or by

Imlbltlﬁmﬂéjﬁgﬁﬁéatxohh& &9ent Tl a g&ﬂtg‘ﬁeatn?é\ful' & &rtain ¢ bodlments of the
ferentiation from pancré&atic progenitor cel s
presentldmwsum plLBdumimetidsshrbe ssaduotcunjesctic wigh HEP emﬂ/éxrnargeted immune

vras O e St BB 5 e 8 2 350 Bcmic comvo
increas€ OsARERAldeRy offf ofRLETABEIpREP Bl elea® Rt b dleevveﬂscrﬂc bHdha gunderlymg
H P, and another agent to stinulate islet cel
mechar)ﬂf@@ﬁg@ﬁ\égng in typpilsdighptiist Thesg agage and oethdde mafyquevent progression of
ng but

1mpa1re?%(se tqler@{% ?bﬂe{t?osg éoan AL H{%Malbgtcéls;gpqi %Sé%?rglrmpalred fasting

glucoscad an@@ised Qﬁmlt@leﬁnéézmlb@&r% revetse VN HidBnosed type 2 diabetes;
gNN2211) GLP-1, GP-1 analogs G P, GP-1I, hanster

to treat m&&mlahﬁt%eand {9dFa8t PIHRIRY Rb DY @rWelebi rbABY), palyeystic ovarian syndrome,

and neu?éﬁﬂﬂx@ﬁ&ﬁ 9’& Fﬁgf._corrpound_s and agents, and agents that

ife or increase the |evel or

pous1)i ty oMedylsafgentl %ﬂ@h&g@a&@n@@fﬁ}ﬁmlﬁd@nm&ﬂagﬁ fHeSpractice of
? for  exanple pept.idyl peptidase-4
the presP R EIRUFSD Ahiesh pa&r%ag/wﬂﬂ%t Higreatritndrere pragepiiar, cells in the adult

pancread B8l 8n@h& tH%‘éE'%@Q:‘r'ﬁ)eé;fgr 3th@} b&a ihhat f@l‘rf(gv%lEIGEQ‘e%Hn%&t, each of

agoni st activity on eceptors
which i§ mieppiotaterghdréie bdegfemxbae i Rmemhier@ePall 1997121,6%». agened diel. 321: 95-

us in certai i s, of the ent
104 M oty Joeciolagh TGRS b Lol e Pite 10 QDR dicibov. 2004,
Ann. Siigt U4b#56’8a5l@h0wxﬁlﬁf &ehﬁdmxﬂﬂm@ HHGE BYrabORel h§9(6) 278:93. The

tfeatment of type 1 di abetes, and, they can be used 't

i mprove glycem c control, increase satiety, delay gut

gl ucose absorption and Iead to a reversal of the

under | yi ng
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mechani snms resulting in type 1 diabetes. These agents

and net hods may prevent progression of inpaired
wW@hkwenss41 ol erance in diabetes; to prevent PCT/US2008/074868

pre-di abetes, progression of inpaired fasting glucose

to inpaired glucose tol erance and di abetes; to reverse

success 8 WiYiuBiiss DOSRErdo¥ @ attortbraifftrestiatioh@ fpasataticypegdditor cells can be
di abetes, and to treat or prevent overwei ght,. obesity,

shown thoslugh ylist inereasedpredve i giandorsecrel R o hBsH B RAUBISh n
ones., 1001 0 . | [ lin™
PP T op eSS i 0E b SpuBprpgnncasy B o
Pramlin@ids ¢ @splo gedt ricach hdumigpation eain @ntghigant difiresteation atitho@ptimized
fromprogenitor cel]s.in the adult .pancreas.an .
HIP.  Amgli ey kn BT BRel (0o Kb EPeraih 0L SoT IR dhrough the ile

' LRESAGER 2R8NS withhh& ReatBing 60RO R Efle Young ef
regener%tgdrdeﬁér%qog%ﬁferrence: zil?{osenlkl)er‘g’yv1 et al .a, 1%92, Adv. Exp

al., 199Ke@urrBOpln. EBngrirgsliaﬂe@ak;4:Wﬂ_—?.%)gg@prggrzggéh@]ebgbyareferenc'e, In one

B BN T

subcutadéthsylBptinkioé gl cMatcadontBe srior2®( B [RGB &Bof Dpemifdgi@lP and may
36 Og'80 WD 2009/ 029847 PCT/ US2008/ 074868 successf ul _

then besinil weddatlonsrorgh cprinaetionayidineihar islshsypulaling BeRides aplpps Optimized

0 ancr I.C_pro I cel | ] ide is dosed
e SRR B SEOEL 5 S80S IR i
at 0.3-0l S mecrSbine ptr. kildRekd Bdtidnn weipht.droad iembodimeanyhis dogris administered

anal og of anylin such as SyminTM or r intide js..
subcutapetstyy 8195 | BFalt.o fAfd i HTRIET ,ﬁﬁignargf 3 riﬁgg ot affpbodiment, the
therapeg%ﬁlg!e%&ﬂte&%e W idtivERb islh&Rheotd Y or ¥4 iRfulRY d@@ice/pump and/or

i'stered prior to islet regeneration and conti nued
a transdedmmalightranasalj bhcetl, miegepatatebverpeystod, athientapsplatippmethod. In

T IR S TN
formulaAi9ps firig BRI 3o N8 &kidn Y ofiRE @EW&fmdtlﬁbcpﬁtemore frequently
ormu eln‘ﬁsbg%%rrlenntg, ar%yl irn and/ og alnnanal og, including but not

than onbé¢ aiwteeld dnoe prami2iweekeleor onge momhly. xsarasesl above, in some embodiments,

B (L T

g3l onenPond BmbEHinkAC i GDPWM febepddh@ialdgs ireluding exendin-4 or an
stinul ating peptides, such as Qptimzed H P or a .

analog apexemilinetisHrmplayed inghe meghad; vith Qpeimized BHeatedfseupharlp, meg with
lin,or RrI Wel ' - ' .

meats. ER¥cy Sy BE A LT Sy aRARSTHeo Bor AP DIENTBRRRF Biclosure in

accord 2866 &ithhaehatiihgs ef thd foltarbag refrencs| yadheffortdcimzainsorpbrated herein

exanple, QHS and 3 AM_ I n one enbodi nent,_the
by refercnes:ablsantpat|4f-» dPPRct T &iarber fr‘[gn@e??(\}iér q0; Dupre et al., 2004, J.
Clin. E;zd“otlé%?z‘é;gfg%%%%()ﬁ):%6&'7%; Egﬁmﬁg 9?&19{19@6,}’19:%&9&1&9 948 0dnd Xu et al.,

erma i'ntranas uccal, mcroneedle
1999, Diabévewy: 3YHI-26n larale enbabswhtatekeomiimdtsotbsed nn the range of 5-10
. anot her enbodi nent, tbh . t her apeuti cal | .effegtive dose
microgiags FATR SRS df e PEHIRFIL (SPA R Pinlared subcutanedisly alone
or in E&ﬁﬁﬁé‘a@ﬁimﬁ OFGHIAel NEIRAHIYr Shthat 1198 BYmuDAEt pPHdeS. In one
ot her delivery nethod no nore frequently than once a
embodineel , thorntberapugicyll® effectce; dose dn@dmimsietsil ysubputangsugly. In another

.above, in so enbodi.ment lin or .pr I Nt i i
e RSP SRR e Rk BFHEFAT, {BbABR metvoss,
intranadaPOdARLorleBd 10 811 fFD QGitéBO In ahofHePerhbéEfRRL, Gl tBa@bAagIcally effective
i ncl udi ng exendin-4 or an
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anal og of exendin 4 is enployed in the nethod with
Optimzed H P at doses of 5-10 nctg with neals.
wEz@aa29s47 can be fornul ated and adm ni st er ed POF/US2008/074868
pur poses of the present disclosure in accordance with
the teachings of the follow ng references, each of
dose isWBbIRAIné® ih NCRHNLNEL eelelRr Rirfuldiyn rtﬁfiteree;ltlcres aBhnd@st@ioa no more

et al., 1998, Cell Biochem Funct. 16(1 ‘P
frequenéy then 0“2‘0@4“’3@( OneE | Y ENYEAdBEFSNn O RBEGH’ “§g(7)rn one” embodiment,
3409:/ t : et Bf:t 481 n8GscAssis 8n it
e85 B GG 699 r By g 0 g st
cell traﬁxfbﬂﬁﬁtimnﬁgenmaamd'grpa&ents ditls dgbd Qr‘né dialredgs, @r tgospQwith obesity,

overnel S B BT SR s RLRYE SRIRECLIRA, RIS sy
ovanan% rHH)‘ét {h@ Phéfdtol c ptdroing @€ el Aeeldas. ot her i sl et
i mul at | ng peptides. In one enbodinment, the

{(wé félpeut | &P hyd @fuPeb bé¢lorg Hode lmcgetaufﬁmlysqfar@wth hormones (see the
referenceeﬁg%g\it\t% e%l?,ﬁl? 1la)z Q)rezgoz % 2?%& XSe ggﬂg%gﬁ@élm a%lﬁl Eb\é?tr ¥9§95f Diabetologia

28: 565es¢3mwlstaémﬂn 2081, 182d6d. J. iQlint aaﬁS[abesﬁrSuﬁperQmeéﬂBé and Vilsboll et
systens. | n anaot her enbodi nent

e er

ol Yunt BBagein Saiog e MBEb 0 aﬂ&gelma@fofg@hlv@s incorporated herein by

referenc%g,og{u? aR88 e B 8%’08%?&91@8&? 48680 %né SorC A Eith IR Rithout the
S ained release fornulation t requires

conconadni iagt bAOpoiming Hilt & erhplegedemt tlhy mdtbod pngendamekierentiation to

once every 2 weeks, or once monthly. In one
islets frapyyeserEnt Ce%sé&g‘ﬁcfidﬂloﬁ?a‘?‘geaéo admi ni stered w th
1581 zed Hl {rRhs eR8bMalenisSGEE o£2GIP BRAGERESI oI with Optimized

rogenitor cell transformation agent anbng patients
prmsletv\pdphdt,ylpeluﬁlnngE’ diBbemele famuldies endmadmlmﬁér@dtfyr purposes of the

oo St Lt Sl SR80k PHREEE, g o i i
incorpofAH QPR QBR byl BRrdRE AR dréensy Bd! B8, ArCipATMREY:. 6P Smdeﬁﬁ Creutzfeldt
001541 G'P and G.P-1 belong to the incretin fam| y of
et al., kigbolR9, RbehrnieXd(DsE®-1:Haupre &f érelftds ) cridutiziderir., Mbab. 37: 826-

o v4308 o ISR S B RFLR, Ap fttio, an

PhyszolsgﬁmdilSB Kam and-&lﬁf%l IR@zgel&tary ﬂdp@&e 5£{$)¢ 6378k $aarvard a/., Jun. 1983,
Vilsboll et al din, Endocrin.

J. Clin g vs(esyb. SHH0HID8: 12e§é?¥u6f3‘ Gl 198 7+ etahelbvip 30y 7-82: Krarup

et al., 1@%@ Ciflg Weﬁl seh,af 998 43?1 tﬁpnlﬁBﬁale%@ﬁ'F@SﬁB 1819-93; Meir et al.,

ncreti n hornmoné or or wt

2002, Rcegmlatmmy PeptidesiS 60 ¢- whnmauhezdd 19PB, J. Climmphdyeth. Metdhe6(4): 912-
nethod to stinulate differentiation to islets from
progenitor cells in the adult pancreas. [001551 In
WIE@]US e TERbSHimE PGP iRadrhiisarad ﬁﬁrab&ﬁg'gl &Yﬁgcutaneously

Optimzed proislet peptide, including Hi
in comtimmtiobeviftoPpunized grasict peptiilniistledieg Hilyrorporpaegor d«tmtalfwe thereof

and do#:ﬂ $2on géﬁq%gﬁgggrr txﬂ a%%op(rg & %?‘%F r})lr%gglteeaag&lnﬂgute continuous

infusior 'E%O&fl’l@f A chSUsehN sibtufBEQIse A Rery/ARHR B&IInifhg &-5 .minutes before
Cin. Invest. 62: 152-161; Creutzifeldt et

meals, htfore bedtimd. 080! bEgiahewest 290 13)491165 engpreengtGH) 1s administered

e P S SEA 5ok 8l g R T BT ray o

using afcirdiMio®levade or al@ABdernl, bliccal Phytanahl ordBitioned@bdEL@&ty systems. In
and 1994, Reqgul atory Pept| de 51(1): 63-74; Krarup et

al ., Jun. 1983,
Page 38 of 80



I din. Endocrin. Metab. 56(6):1306-12; Krarup et al.,
1987, Metabolism 36(7): 677-82; Krarup et al., 1988,
wa@\eaoa/odsdr Scand. 223(5):437-41; Lynn et al., PODBS2008/074868
FASEB 17:19-93; Meir et al., 2002, Regulatory
Peptides 107:1-3; and Nauk et al., 1993, 1 din.
anothdEndobodimentybt abustalifdd frele@d2 formuldtda 1 s&hikny Qdeinistration no more
f {i;’ogwrrent G P is admnistered intravenously or
cqueg ANEDGETTY Wi RRATHVREY 7 SYFCk OF OTRR MAnGibdingtcsioss stemployed.
SuitabRERpditioh for ldgﬂnﬂgstallfngﬁf inPRc ARGt thd %e]'tl)(o%ts dYtlosed herein are
thereof and dosed at nanograns per Ki
describsgtfpeethenmirpgses trothp refviedes Bon8Oermiln N ve bYRY, Midhiges Res. Clin. Pract.
7(4):2 djjlgusn on by either intravenous or subcutaneous
' ivery tinme beginning 3-5 mnutes before neals,
t’{Gf)IB’?E} bedtihrio@émBREInBRs NGLRUI o3 aAl¥halbB, &rheGLP 1 J receptor agonist

mbodj ment GIP is adnministered subcutanéously
or a Q\*Bg?thdyl dagtidasadt IAwbitarisosreplertsbdn rrembjnaGb® wigh Optlmlzed proislet

n.infusio
peptldet'@“ﬁg%]lgg@% ffd cguccg%(al% o ?d;éhggna there Cllnoﬁlgeraafetgog (0" stiulate islet
differentgdtiondrom pykesine. cells, GPRgeGB®- Dfrec&ﬁor\/@&@%/@%gﬁﬁﬁalogs and DPP-

PCT/ US2Q08/.074868. anot her. enbodi nent, a sustai ned
mh‘l?lgﬂr%a‘f@’éqfe Formutsh And aqministaeedatar Mireeseatal othe rm"efmjt alisclosure in

accorddrce %ﬁﬁﬁl@feécﬂﬁ‘x%s QP Gfe ﬁﬂg&lﬁlgv\%?elfencgg] Ceg%fnegfe %chﬁ 7, necorﬁorated herein

or once nont I nj ections-s
by refemﬁahueoné 1‘9(9|4 Benlabst Rapiidgs H(P) i68- 7a¢ Catrd@N&e:/ Wi 994, Diabetes

Care ]t7f‘1% g d%(x%a:ﬁlgcqlto Sgg‘?g%jzgﬁz 13005 683%51I ggq%gé,%; ggé&%% Diabetes

pur
45(S aBes 4 7
( up& (rnﬁ?ous e(ﬁ%gg?c?é H{b;seﬁréicc{l i 28?( a%zaggtg ;%’ar[? %382 éj:gn%l List et al.,

2004, %CJeEﬁquolaé’@qlgcgqn A/[gfabalﬁﬁ(gb;ﬁ&wy&l Ee@a;rl eage2d00, Horm. Metab. Res.
32: 424—5158 bl*dgx?ﬁlei 2t lfT@/Ieg ? CF(}IO go | hat Igzimcén} A;h)glgg ml}sllzeleeg et al., March

proi’s
2004, caeraawabrwp[eﬂzhefeents) 8418 85I1eMBataﬂm9dgttap §Gd3nwz@5e?es'éclr9t26 2835-41;
di f erentlatlon from %Jenltor cell GLP-
Nauk ¢l @bt 19P6 a ddRpPEplogiaq I9(112 AA40-83s HWCEHBP@L 04 |1am bi1995r SDlabetes

t a red f S
o 593,06 o TRRLEL TR0 ) L0 O PRSPy s
1997, J. offlﬂt Hevefso VP 0 8A 92885 enchaekr errd G DOGK, LWhi&eB50:824-30,
por atfad herein hy reference: El ahi et al. , 1994,
t@g%lat ory np‘éfﬁ}quaézglbgj_l{qf)nts @LP]-A a Gt Fril ageaptoraggonist, or a GLP-1
analog i
g %géfxnlﬁgﬁggsgﬁ%ta%%%y %g g}r@s{ g?libétr]o%?r)é% %gl@gm ¢ombination with
Optung:i mﬁlggpem@@&mpbﬂdmgﬂ)ﬂ&%An(aﬁbmgr(ﬁcrteh\/am&r seftohn@Uosed in the

range oé%oo%ﬂgbgt (‘ﬁm&o& %ﬁ%@ﬁgﬁ%ﬁ p%)éqnéé&le?é@ %t()@;le embodiment GLP-1

is admifm8téeedBdralll: Ugadubc@hind@®husly HP9Q, mERE
Ayt quez et al -, Mar. R RHE I ong Bhogtaic, GLP-1 is
admlmStemsidtmglzaf(cm)nngqusa@ubmm@puetnﬁaﬂmn, deMmec}in a r804 | -30righkigtam body

welght/ra%{lge(%\{é d{r sla m}aé( B%ggggﬁ%? 16@!5{% estystglglgt@ prov1?ie a 30-minute

contmudﬂlsab@tn@h(bgl eﬁth@@(nlr%ifenbﬁé@ Sub EEHQJL%%I @& aj
95, Diabetes Metab.21(5) 311-8; VilsBoll' o Eiping 3-S5 minutes
before @%93 before dyedfime Eaudb deginningkitab AMS(Iﬁ)anotﬁé’IO&ﬂﬂzadeAngz sustained

release ®fm iatlon rétﬂ?gng %{%‘glgt tlorllnoe%tgﬁe Wn 6%!132318%1?%3 g\pery week, once

Zan er et ance
every 2 weeks, or once monthly injections is employed.
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[00158] In various enbodinents, GP-1, a GP-1
receptor agonist, or a GLP-1 analog is adm nistered
wagaiveesaeous!y or DPP-4 inhibitors are gi ven PCHUB3008/074868

conbination with Optimzed proislet peptide,

including HP, or an anal og or derivative thereof and

gaasd] i n t heona anbediokn® GexeB80BeryN2RM 1 dayadatini8teR@l yucutaneously
‘ per . kil ogram patient. weight.. In.on nmbodi ment P-1..
in comIgh gty 1 OPRPUA TP, PG B BHAR CO BT TR B8 REATgve thereol
in dose9P-10140 ﬁﬁ%g@ﬁ?ﬂ@?bﬁﬁmgra@b%a}_wesghraﬂﬁhmu&tr%ﬂ%duﬁmqn@gluﬁde is

conti nuous subcut aneous i nfusion device at a rate of

administerg8d sv@u@nb@gﬂ)amibmeale@[jﬁt ind htMe Tpanether gabeibmagf liraglutide

: buccal, or mcroneed|e. deliver tQ Pr.ovj -

s aam3gToidh iolle bR PRERAIrCY At Tk noP fhERBte detivery

system Qb Sidbidt angodfudelbmafupud iinRsibe N rIthg drtfaveidigt@Ssubcutaneous
before neals, before bedtinme, and begi nning at 3 AM

delivery mgrhseHaingersonimsstbelere sipalsabpose bediina,@d beginning at 3 AM. In

amother]c %mhﬂ%@n Al SRR TN dO Ned\Bri rfdministraﬁion no more
frequently than once every week, once every 2 weeks,

frequendly tiamcomceendri week njnee evang wekenplooyenontBhgejc8dons is 8Mployed.

WO 2009/ 029847 PCT/ US2008/074868 001591 I n. one.. )
3}%8&5 ment ;0 ?I}er%%rqjigmag mm 1n?t£onéé?ﬁapﬁe§gg?élatlde or NN2211 1s

adminiSBE Ut aNRUSF ¥bdi? BORREAEEIE BeMk | b1 Gatiédt & ShtPdBlySih&lombination
peptide, including H P, or an anal og or derrvative N
with Optireizediproislat depgils, ofchmdrgabIlr Thioglosawilherowdd pgiients the ability to

0 wei ght n anot her iment liraglytide. is
reduce e, 1EpBP ohe o B nESuLl 3 OBeroe e, Hogfiogs qnd. decreased
postpraBdiM gluBoRNehikReFore MA@ AR Brides] AadinbikARn éfSliraglutide in accordance
adm ni stered using an I nfusjon device or a

with the inzatlsadis rdigslosed deteat carppe wpask oniaadpYe lPemsr §pntrel s apgasured, for
{ rovi de.a. 30-m [ us, .l b Y, ~El -
cxamnt S 0RO BB RS 0¥ B S proesion
of impadred gicotd RSerb@dean alisieakSto prefant erdpesksionmf impdired fasting glucose to
] ~ beginning at 3 AM In another enbaodi nent, a sustained
impaired glucqsetofesig|aad idReteadaire YRy NeiY A128pesse itge héiahgps and to treat
hgauently than once every week, once every 2 weeks,
r once nonthly injections is enployed. 1001601 In one
fen6tl nent Irodn embodiorhi nhtlicoronttisatapi tbsrapy . haglutitic de NN2211 is
adminis:t)ﬁrrgq!\l la\%q? il I0 @Poal.ggbg%u%%%z}erg%?etr\b%i cgom%tel@gif\ﬁa}g otz}) ag (a)ldult patient in the
moming,ocfmhﬂ"@thbﬁ’r@ befbrt TodPitiRez 86k B Hdtihfe foP @Rkl 6nsecutive weeks during
including HP. This dose will provide patients the _
Optimizliprdislpt paptide et HER tHeedpys Forrpatients il atorgetrentabnt voigh C-peptide levels

0-20% wi t h reduced fluctuations and decreased :

ower (% B A B gEB IR oRR aB e Gy RaRT sy, rise above 03
ng/mL, Anfibedy ROKI0g Plald-hlapilddhiifiSteied fBETOESHREG Ve Bhfsh t he

met hods "di scl osed herein can be used to inprove

HOyeHni c clnthe shmbastion deraness, cxwdin-graspitectignixendin-4 or another

wi t,hou i,mtation i o : -
GLP-1 JhlipgGLP Tl Bpa Beot, ETRBGRIAT PEDusk, bBabe s adminiscred
prior toliab£¢ aREe or viti APaiesd froisix pugide @ BYT 68 Shaheroiklet differentiation

i mpaired fasting glucose to inpaired glucose. | .
agent tq BIESPHHEWCARY WNHBEPEY: torw quans theinyiahiop ofi QpjimigediHIP therapies.

Such ag%%g!g%g%?ld#eﬂggﬁgmggfﬁg%ts trr(ga?qtg%ultt A Qereguc‘?iioﬂl?ﬁh%sneed for insulin of at

e conbi nation therapy,
least 2004 mahpproghento tapbiN2P dil inisslin and diabetic medications will be conducted while

typeZ(%
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adm ni stered at a dose of about 20 m crograns per kg
of patient weight to an adult patient in the norning,
wa@b@an29s4hour s before food intake, and at bedt POEUSNS/074868
t hree consecutive weeks during Optimzed proislet
peptide or H P therapy. For patients initiating
OptimitddSIPE AmWMi$Bre@- & Pptifezdde ViRl shd/dr ovier agchﬁsnam ieliverdd th both type
ng/ m., C-peptide |levels are monitore and wh

1 and tyges?epaé@@\;ece@efgl tapgging of 1PN | oggzagl @Qq-gﬁplcegﬁorg Vgﬂ?latjlke place to

protect' aﬂ%@%cﬁ%&&&ﬁla ke GRS B 'af’ee d%{éﬂtla&&p:k% grBgenitor cells.
Ion therapies, exendin-4 or synthetic

Umma«emmnn lla.ndrdlahewshmdlcaﬁbﬁ’s mndnduhgg}pt@@ed%,c‘@ﬁt be tapered off, as

onist, or Di tid ti,das | nhi bi bt.or
the pana i ePiHed ol sl ' SrEorgh e R P sagent with C-
pephdeﬂE@él@ | Rber RERL ddRt 910 A‘%/BLOC -pEpald @dvelsSdr€imonitored, and when they rise

differentiation agent to inprove glycemc control
above (pir ng'mli, oargful dupmiitogng hed fapemngef qmg@fouamsnhﬂ desgs miboceur.

VFRRELEP: RIS BATD. P80 S RUBE O Ly e e

prmslet?ephb@dﬁélucﬂﬂ YoHE P dardipg QR prbedd aqapounds (ﬁYMIEINlW,rhaamder INGAP,
i abetic nedications will be conducted while

GLP-1,06LB0 weepionog@pss4GLpdTrnatamso &l 74 senb ”‘t%tarerﬁl%%dwliﬁ’ ppreceding,
B L
exampleathef adtibbap erOKID3 gif (al;nslab i adnnhlstbimdr fodi ]éZbednfsscutive days with its

medi cations w || ace to rot ec
cfficacy STRIHERTH AoV REVIESTEE eme o0 i Pf oHehiRapdgreas o similar

humanizéd 950@&91” hh¥odseChAg 1yClIi‘3t ﬂnQ}abg hdmirifisred ifdr @&hsecutive days, then
I abet es nedi cations, “i'ncluding Qptimzed HP, will be
repeated ypantye dDiofnfyd saSADOA aomnuméwsdqls'ereépo ﬁwpwb@ltwephs ﬁéwtlons one

ot SRS R A RN o TP T one el
d1agnos€d RIEDeted ?aﬁ&ﬁ? LEliAhE aFORdutaHeB6k infdttloten] hi”ge\)(nth |4$€mg mannitol in
above 0. , careful nonitoring and tapering o

vegetablscoidy ersudy ¢Iﬁl‘s’u Il intprdfo s0d 6unonthy Eased ufoanche Bljunnm;wgdulator selected,
the cyc%g{t ttreatvr\ﬁenlg wil N (}et n}ef}’?e eeﬁ?i anB{heP mtbgﬂ}rx%'n[ 'ﬁ%l‘ﬁbﬁ%m a heat

pr oi sl &t inc

shock p}bﬁéﬂf c@eptdinte a(faQITBQLIVSGD (oide) Whidh 1bai‘r§}txﬁret1bj\ﬁét%bohcally inactive
GLP-1, G.P-1 receptor agonists, GP-1 anal ogs, .DPP-4

form of npWin slesizagde 1SRIEVEAR t PROCTSAHE difiangell dgsfrychign, dpterferon-alpha, or
vaccinatigh lugm% V\F%ﬂ St ddfils E%ftic\é\‘ré Ela&?ry g |0§£ glhﬁglr taé’ent 1s used in the

protec ex arrp e,
combmamdin lﬁ&d@pyh(ﬂﬂzfﬁgthe( &hﬂaodimf)ntl Bnmdlmnmchﬂairoadageots 1®1uding, but not

e S S U b e RS RS RSt b, are

used mggﬁliglﬁgaé% @ftl'lndgg mizd PR SR4 J%%H@QJIQP%'CIL@@I | fRA¥nus (Rapamycm)

adm ni stered Tor 6 consecutive days,
Tacrolimhen (FIK &0t ed hgatashbyk Bumryd o GBDA?E@@W&ndantsGlutamw Acid

Decarbgfgfg%s\é% L{)fdj \;\gafa%g; 8? it &%ajlﬁggp naidngggre HA < combmatlon with
Daclizul@BONAE r #kiedDSVCLRAS FafRNEat) ethMpatfll RONASEACH52bRA@SY) and/or
patients utilizing a subcutaneous injections of 1 ng

Vitamimbt h 40 ng mannitol in veget abl e 0|I at study entry,

Lﬂé)lqg e d ?rﬁg ag@g{}hs X%?arggtp cre ? tgeﬂ%'?&% angg f%ty%rcausatxve

role in Qﬁﬁ@bfﬂﬁé&ﬁseakcﬁ, @ﬂ%h&ﬁxoﬁ%@ﬁhmnﬁ achlrd%ﬁEE’Bv_d'ﬁ)TﬂHb neeth®@Btdisclosed
shock protein 60 vaccine, and |IBC- VSO vacci ne, which

Is a synthetic, netabolically inactive
Page 41 of 80



formof insulin designed to prevent pancreatic
beta-cell destruction, interferon-al pha, or
W@ awgiozsstT on usi ng CD4+CD25+ anti gen-speci fi c PCT/US2008/074868
regulatory T cells or a simlar agent is used in the
conmbi nation therapy. In another enbodi nent,
herein. isréewﬁmfﬁf&uh@&mmha@em 2001, noinuReng/mnout /9ofl 31-1bhi Ledmark er al,,

ti-CD3 i nmunot hera a S and cl.onal
Endocrand{ e 1§pRbgt )G oBira: a5 Mattis g Fbonthavargs 146365
o i ncl ude:
792- 79%1%‘%% wsq%‘se‘%s%bgﬁaﬁ%pe‘?g?ﬁf?ﬁﬁé( FK506), a
[ﬁiﬁﬁSB hock Pppotrethods ®f (ntalamﬁpzwmwg tfm]mm@qmoamfcxmmune agents

65 h I
o s PR R ST S FABRDSL A esoned

by imnAR¢ bl d agent akirkdtd ﬂ&m to tdle thiel paAdttas D Bew islet structures
Anti body) and/or Vitam n D. 0164] Sone aut oi nmrune

with fudlgl fugcﬁwgétbeﬁaﬁdisegﬂlﬁ%e a@tb@d& @pn@n@naer@@ iBpdyang specific immune
R R T e

islet celﬁ!ﬂ@@n‘}ﬁo@hlt&oce‘ﬂ@“a&%fh@%91814521&6556 US2008/ 074868
hereln See the references Bach et a

66} ymun The gietheds of B pri%?%%ﬂé% mgy emp?ofzr?&sﬁﬁs tippt specifically
t
inhibit % a%ﬁ%g%f B]i\laitgalr%g} 4(11 A 8t}6165 %&%lrﬁﬂaéne? @éslg tg%;ctﬁfgg% Sﬁn(ﬁ’éatm beta cells
that pradscd imsalip can@madomgnwgnnb&uchefgemte m:éude[lﬁ@mﬁ@moanlamry peptldes that
met hods of treat nent V0|VI the intr ductlon
arrest pRTRHEIG g e O TREETPE: GHT91°R P Amapey il antibody that

can del%lf Pk grdgran! 0Y1 drh@sectiabgtor GRIW &r %ﬂi R st YRIe PidPetes. Anti-CD3
estroyed I mmune attack and do not address to need

antibodieg croelpmptﬂ atg;ent:rlaé cbam of egentaj ushfuhaw thg | reetheds diselgpass herein. For

examplg,oﬁ;f\%?lifgllglalﬂé éel?]gﬁ?% 1e§rf§ glgrtgg?efglelf {Re n%.rljaselﬁ %lsng)sPre ﬁclude the TRX4

(Ala-ARRI JHRCACIRA gl €DI3G iaRGb SIS liridee Ubﬂﬂo;ﬁﬁeﬂb efyaT clet’s ara:ﬂ theahumamzed anti-
nethodolog of differentiating new islet cel
&

CD3 angpedediscabedcial the rafprengerHerpls %@m $0 B&ayc%‘)@asNE{Méféé’—P) 1692-1698,
mcorpo;rengd ?{E}e!}hgﬁ I%Feré&% @g ?Q rb&nb%'dﬁxgélﬂ,sﬁehﬁmym P LY. FD3 antibody 1s

speci I nh e activity o
dehveréall mﬁkvembuﬂﬁ,slmr dnys tphﬁ‘ytﬂmﬁrotmmosl@eﬁ 11542 hatkgtardpytl, 5.67 ng/kg on

ancreatic bet a _cel | roduc ulin, 1.0, .
day 2, B3 gelbecgoey Szt g 08 Pl e Tl r%ofﬂyag% These therapies
may begl%gédtap%ﬁdaﬂg’ fofldWw gtthpgn(? hRAH ﬁsdg%loth?(%ized HIP, while insulin is

truction.” For ex one such agent is a
being tam:mnbhsona#/ iglett ¢dmloﬂymt1mat ocaian DRigingytht Heptpniagd ¢HBi tomatroént phase,

. _.islet ce | oss top the onset of
Vitamiy; Qo arEethe RS Bl PRI LB TSPt e Ay dfollowing the
dlsconti‘iihé’tﬁﬁl Qf GHrRL& ‘rﬁﬁﬁglb@ péﬂld@h%dmlﬁg’md'aﬁ@lﬁﬁﬁﬁl therapy, immune
herein. For exanple, suitable anti-CD3 antibodies for

modulapion pes bs rafeatcd enpralydin thdianti@xLamibodisk.LHeughrecenRxudy has found
antlbody under devel opnent by

thmreﬂ#@F%Fﬁ%”gﬁae#ﬁ@sﬂﬁééggg i -~ CD3 antibody descri bed

% ov1sne refﬁiﬁﬂ&ﬁeﬂ"@x‘h@b&nﬁht ahe , im?Eun¥Ero@03ry NEhbund is a heat
46( 22) 1692- 1698, | ncor porated herein by reference. ™

shock profeipribatenn etestonsiov isket helhdenieidora Suph oocipnhinchgaP InSEP27

a heat- sggclé %[e‘?:? ux_;LcE‘e rd%&gﬁrﬁérl%ﬁ/ [%ébef’o%%x% é\[tg?rnyo?@rerdb%d Ih&t, DIAPEP277™

osa
is delivered subcutaneously by giving 1 mg in 40 mg mannitol in vegetable oil subcutaneously at
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day 2, 11.3 .ig/kg on day 3, 22.6 g/kg on day 4 and
45. 4 4g/ kg on days 5-14. These therapies my be
wo epeatsd’ annual |y followi ng the 3-6 nonth usaPeT/v82008/074868

Optimzed HP, while insulinis being tapered as new

islet cell formation occurs. During the Optimzed HP
baselind he@taMAE AG@EGnd Med awide 4 Rmtbrithéntysage [0fone embodiment of the

Pram intide/ SyminTM may be contlnued Fol | Qﬁp
combingiet brapsiuaplidirediPraptel REpL. prbiddieetiipepr @%“mlze analog or

clu (14 M

derivaty g e g o s ot oy 1ot
adrmmith@dll giibcuementshsitudjosha$ abau ridngtédueut 3Qaﬂziysqmoy te the mltlatlon of the

f I
Opimi S A8 S R S e BESGTHE-EIREASY A secons

adminiAA6K & LI APERD7EAN ;@nh&StmAde 8 QMe 'tﬁh@t(%geﬁiys after the first
estruction. Such proteins include DI APEP27

admini dumabn)sdfomlnapmg)ﬁle lOptmm gt HEooresin jorgenns ldelﬂ‘jﬂtwé\béﬁ@b‘éﬁram
L‘Eﬂggf aenb %I éPEF%7Zr-élmmu q%du\{a% d orrrpound is Polyclonal

neo
Anti- T.lggmgh@(?k@ cmﬂuhat(b,qt@)amuabgagag of Rag}edélszs afe 80edNOThe first dosage
09/ 029847 PCT/ US2008/ 074868 basel i ne and_at on% .
of ATGrisrt medigcof hrsy weigltethen d3cansenutive Apess\waPsmefkg) g be administered
mtravenoF;gl 24\)@? Etrl)lgg{ QH@ hI Wé}%%é ﬁﬁ%&%ﬁ@' Ml&ﬂg{r}]&g‘azﬁ%neous tolerance
test (0. le’mﬂ| sfgtherfinatl eslunani)i wil bs penﬁemd:m ninstrer edbaditnknt of the combination

DI APEP277TM as foll ows. The DI APEP27 is first
therapyg drkiChisst MVerpdSUISE 1 Abfebief PT F Qtgggl B pr b@rmmlfewﬂ’ analog or
denvan%g()tﬂle £ @@%%e Bf QG {5 UelibGed H'Iﬁﬂnﬁ‘ﬁﬁrﬁr@)f Q% dal€prior to the initiation of

m zed proislet peptide, including H P, or anal og
the Optomzdda HIP ar angopas ddivatize-bpsed therspyr oﬁdsecmdwdm@tstratumo af the ATG

0 EP277TM i s t hen
may bedpquE RSt 0 GYarcR P UEP ST Gy OIC 1 Pt AR Other immune
markergaﬁglgék %ﬂ atiloPnRlin@nahag aPn4dabhmatife thasatal hestarit with ATG.
8] 1n another enbodinent, the inmmuno-nodul atory

Earlier U@frrp@uhmay be Fesjuyred dirihére ing ﬁxgzlrlﬁc@yh@wdéwwlwa lptgpodies directed
Four dosages of ATG doses are given. The first
towardg‘c?é’&é‘ér “%f ATGis 9 ng/kg of body weight, then 3

pomegicut i vehelaagisniadd proi@étkgptide,! inch@ingdHIMi Gt @tabe) or derivative
I ntravenously over 4 hours. One hour before the fir

thereof ARG beciipliersd via subgutanecus i ptions orlly eiabrpatic fasgeicd @eszcle or other
hposonm n%g%‘t t&tewg hi q{o P %M&PI‘DJSEQ sy an&ﬁxs Qﬁfufsﬁﬁ%?% tPélﬂp%%ally effective

of The conbi nation er apy,
dose, as(i&zlsdzxvlmﬁeiﬂom‘ ilobnd @nbchhmﬂlstagle dafly @ptei irnb@d Shb ROong ger kg of patient

Qoptim zed H P anal og  or erivatjv The do .
body weighinnes 34hepss- .W@né&%&omw 39 MEO%Favs 388 0P TBg HieOptimized
proislet dﬂ:?{l&i@& Qhh1G or B%a@% M cA8HerhPiOforfRAEL BrY 3-6 month penod and

erivative-based therapy. A second adm nistration of
monitorei e lATIS byrniipdpeide quoduce dn.blse dnonne tlaaraper Will be delivered cyclically

s R Rbe SRS 8 S PR L Pt LT

month idr4ls € aiBial iottls oRBETBRY wiluld ift{By bEREliV&®Ed 3 months prior to
treatnent may be required if there is a significant

Optimizeild$#Pion apalog bndernetisnbidsd dhesapydi rected toward the
@E?@S?ﬁg eg}rg né‘r:ﬂlqu%tt%f&n aégg \F/)urasgf@ln? tthg %pettlllo%%’disclosed herein

can be formulated, administered, and dosed as known in the art or as described herein.

Page 43 of 80



t hereof may be delivered via subcutaneous injection,
orally via hepatic targeted vesicle, or other

wo 2oseasei agent, or via 24 hour continuous  PCT/US2008/074868
subcut aneous infusion at a therapeutically effective
dose, as described above. In one enbodinent, the daily

Phannad@ﬁt&al $orafubdtiond ahd aaditm@al piesink gindfadpautistestton grotbyols for practice of
i ght per, 24 hours. &ge enbodi ment, the daily dose

the me‘ihgds @%Oﬁéé‘e?ﬁj“ ar?ﬁés"(%lefi 9% proi sl et pepti de or
gﬁm' or @@k %@ﬁloﬁgob@%améaegramet béptﬁﬁntﬂcmsﬂg f19F 6 an analog
nont h perlo and nmonitored closely by C peptide
or derprbdudhéront, dhe dndnphantdertaplly wicckptiige d@llts verrdegsters thereof are
R T R Tyt A e T i

treatmgbﬂiaﬁétﬂﬁbﬁ aféi)fhﬂ& ﬁl@@t@brs%hcﬁl samnbingd wathdyapub @tHeRicbmpblinds. These
delivered 3 nonths prior to Optimzed H P or

compoyisl wglude @ptiimizad i Mreisivaeatidh emahwding bdH.7epd pralogs or derivatives

0]
et TR, FOROLS Y b D DSBSy iz -
receptod O5@aliskS $uchwas | axehdie-dar Liraylutide (dEN(ZQlDECGhE{leIanalogs D1pept1dyl
.. Page_43 of 80 WD 2009/ 029847 PCT/ US2008/ 074868,
Peptidasgyd IHRRIGES: AP 1 HINATS %ﬁg Al PreBhArmigicngeripges, and/or

L IS4t
mmﬂar%ideg% P% r&ﬁﬁ&eﬂrﬁglaﬁa g%&ﬁ@ and a8 t?( ?Ekt@ﬁd Qlfe haﬁﬂ?fe'mtlmga%e the level

e descri el ow.
or acti@gnpbsny iodrike dcﬁregp)ng mozr@dumsoami egenpe mu:ld es, fom Gixam;)hg dipeptidyl

peptidah iiiflosd Do iy B eGP ol B B8 ef¥ i BGpie, block, or

destroydth® auddiRBieSEdigahhty tabiet A téikelnéiRidEesht ¥& hifdited to: anti CD-3
differentiate progenitor cells into newislet cells in

antlbodnqSeamlh@an LSS (@ﬁfla’é\l@;)l and gehAiglgoPderATGhénrotiowsi (Regamycin),

us nds qunds
TacrOhEBblf [ {n zeﬁ’pr%?ﬁﬁa? 0|ocgptpr '(“]iem |6r(1)c R%Z‘?EEEW yandalghgllé%g@w Acid
Decarb@XylSer 65 GIARSS) abeihe oM ycapienblatea Vb feril @l@n@l’bﬁlhﬁgcombmatlon with
including but not limted to Synmlin/Pramnintide,

Daclizumabgtp. anti-¢ B st Rigenmal.sCampathr 1 8s(AntehBA Aqntlbody) Tysofylline,
and Vi hlrl dasgwséN{?%éﬁ%)&hé&_P 3'15 ﬁﬁﬁétﬁ?&etﬁ@k&%@?’ HXJ Vetfﬁrenrl of insulin

designeidnm qtrevmm pakcteatid ohsamnelis deﬁﬁdd,tam mdmnhtanférxbna;c tvabgnation using
ents that extend

+ ounds and_agen he X
CD4 Cﬁggp aijtjgep- sa?mflwrgé BYt hcé”F g{‘/élﬂm ag@ﬁ.d??l@p@%*f) PERyFNppancreatic

beta-cell h@esfrgcftﬁ)@lo | TR IHEO TR Wathd dcht 298Pl Sron M SR &fatioh Oﬁsm CD4'CD25"
exanpl e, dipeptidyl peptidase inhibitors, which delay

antlgentshwﬁegtg‘diamryoﬁi afls @R dimikndgayentused latthd n<bmbmtat;lon therapy for

utlhzm%éetggﬁ&ogyrf ce t%%Hacqg'Lﬁrl%ﬁgpg %[sgg %rél &bﬁt L erapy
ﬁmﬁ ti7ppdi eSCoin@@bﬁtﬁlsﬁleh awﬁéﬁmﬁé\k@aﬁh@kllﬁnﬂaﬁlﬁ?w@i&%) TRX4

TG Sirolinms (Rapanycin) Tacrol i mus

antlbodhéatrnmdlanpf@% iamtlb@dy(ID)YAM@Z’?‘mmGéDéﬁtanm@dyt aird BIAPEP277™

are alsowgperfglsﬁgag 1j f{‘%ﬁ/ gtg:ﬁxg % ozﬁld\%(f f | LPS%E%%?/ @E‘ﬁ’?}gzﬁg lkﬁﬁ St an agent

to diffe@Atidte %n@@ﬁﬂﬂs fritd Hesl mead) cefamadalind HabABS br LIBlar disorders.
Ant i body lysofylline, and Vitam n D, |BC- VSO

19423 Ine mAehmpsown@yhﬂmétdrég thesepeb e iregimey qapget pitained by the
combm%?{ummﬁ’) tﬂa@%‘l’ {' ?%,eeﬁs%%gl tﬂeﬁé&#%r&tffe&anfcﬁlg %ter% tion of the two or
Y est ruc & £1%h

a-ce eron-4a vacci na
more ageditsnig such that their combined effect reduces the incidence of adverse event (AE) of
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CD4+CD25+ antigen-specific regulatory T cells or a
simlar agent designed to prevent pancreatic
whedaozsk! destruction. In this | ast enmbodi menPCT/US2008/074868
i nterferon-a vacci nati on using CD4+CD25+
antigen-specific regulatory T cells or a simlar agent
either drsbotis egernitnudeden alerbo-tisetrapyn Thheledlpa}ioﬁdn thasfricldencangf adverse effects

ul at T cells either di th th .
o e T el e O e T o g LD 8P o
therapySFBPoLﬂamtﬁe (FaRRME JDdrugl A&l 15@5%(51'&5%)1&1 ad V¥R event incidence of

ant i body, humani zed anti-CD3 anti bod DYAM DTM
45% whernt sed/dDale hheichddse; aaddhOpiigtps 7 adone 812586 and has an adverse

ot ST S P 58 O, B s

lower tR&D %Bﬂeﬁ QAosésed | @ch,NE tho1@wrilp Eﬁ’éct GeB$% dnd the @aatdriincidence rate is
di abetes or a simlar disorders. [00173) An
20%, therprisaaniprroyement dnudet dBg dparapquéic  iegingiin Thgncqsebination therapies

prowde%ig)bﬁhg S{éﬁé}x AR suk Qﬂ@?&%ﬂo&dégmqﬁﬁ % Ach ‘BH Qlelh¥fpsagent s

erapeuti c effect nteraction of the
Pharmbuvéntieal Cmpesnag&s;msing audcAdimbeistratien r conbi ned eff ect
reduces the incidence of adverse event (AE) of Page
460108) 80 WD BB LA29BbdiR6s, R 00E.0 pABEE petided)encloding HIP, are
both agents used in the co-therapy. This reducti.o

delivergd, gn jan EPRFEREYIAH a%\y -2 doetFont 155 MlHdde rﬁo’iﬁegiﬂf"’crglw in divided
subcuta%e&ls’ B $1 hakiaRE) Olfhuls W0 %mlgﬁale\%ﬂﬁrpc%ntf%ﬂyt}ecexve 60

sed 1n the co- therapy. For exanple, if
mgdayeeretcti iofo dvcug:) ,ehra¢ o&%mgdmg&ad@hm&@ affter ativals. s dneatbert preferred

d . )
embodipitsp FRGGZck piARTY TP e i SR BaNetoouhE SGULFEE via an ora
encapmﬁé(tﬁiilht mefhel @ﬁﬂf«‘@os@%es @%h¥hae WTaBodt 0.6 he abaRe RE/IGASS, preferably

but when the two drugs are corrbl ned at | ower than
deliver¢dadyell e th @b@é@d@?ag@%@?ﬁrmeﬁlst he overal| effect is 35%

ﬁﬂﬂ? %angg I:%O%CQ egg erﬁl[lg%}l% dles ?E/)%an%rpgg rl%.} allﬁmg HIP2 and

Optimi£<ArHpat 1|nQiﬂ)s& Relgapiem IOQ)DQﬂicﬁt@arbsl tvtfxbe dﬁll}eﬁ)e(l)lll micrograms per day
di scl osure include those exhibiting such inprovenents.

deliverqoh JP nigc \It4-teafered nfialstici sHse. BoRIE coay b&dr\*ﬂh?@dt ARt # gdpsage of
approx&x%@elf 46"/ | b o t%ff?]rlﬁf %f(ﬁm %g{qulgﬁtls &Itoa;magt@g 1%@)1(%' c%];npared to 10

[ nc udi ng
mg/kg («500 @@dawﬁb@ge aknduh h@méan tridal@bbhdmSberrdphikgd DG APr(Bigare 23 )

re rably in d|V|ded subcut aneous jnje ns in
Eﬂﬂ’r&g‘s ThEQr &xagtplggn |Sﬁ‘6‘F PERATE t%Yﬁ“ﬂ’“ﬁ)S(“gﬂ&PlﬂnFSym directed to a
pharmaEeﬁﬁ@hch% s1tf‘559/ cggﬁ{) gl aﬂoﬂh@ IR 'h@d LRSREandQ gﬂgnnaceutxcally
art l's.

dosages del | vere I'n ot her preferre_
acceptablwtmmmnﬂéuemlameffedlwramcsinebf pelrindesitichlnmimpdisitign comprising
S be delivered via an oral encapsul ation

HI P,
acomp?fﬂ{dﬁ’é(ﬂiem?‘# %§88ages in the range of about 0.5 to about

foor97ka/ dayne BsBp&IMARIdKclod&] hMBmedn Vealdnniserddi i tH€donventional
dosages after nmeals. [001751 Based upon dosage ranging

mannerévwmwe@uté Bsharepthey 413)acuv¢ IAdningtepierocaarhe SY@]QmetQ}E@B or oral. For

exampl? 0 C%DITISPW@(? ng}ngﬁggg\ét 1S 0”.513] hnagffd L3 é?r gﬁ%ﬁggis bcu%aneous 1Xtravenous

intramusthdar! eNeeednélil abaistemiil Caral, HuEZB &ostuthrieutet,i dr @advigally, by
a dosage of approxi rrately 10% of that of HI P2 and the

inhalatiery iy\dgpeininj cstionsp or bx impleetsy Thuspiiokes eloadipistialien fop the compunds

of the present disclosure (either alone or in combination with other pharmaceuticals) can be, but
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ng/ kg (600 ny/ day) dosage used in human trials of
hanst er-deri ved | NGAP (Figure 23 ) 1001761 For
WE@x@apk®s47 i n some aspects, the various enbodi NRC/ESENE074868
directed to a pharmaceutical conposition conprising a
conpound, as defined above, and a pharnaceutlcally
are notamaedttapdubliagral,i 1eyecmbldndMg slort-antingf dapot,iive aa\tmmmPellet forms

et AR PG TR BB e SO Yoo

pessan&e (&difal GRS D c@OdippbsitoRics, qnﬂrﬁhtéxﬂﬁ‘: &REnd aR@kderiNd@Hs such as
by any rodte mhere they are active. Admi ni stration can

patchespadsyssni c, toplcal or oral. For exanple,
Wgﬁ St r atsl oc{%g ofbélcfmm 2n l&lﬁ" &e%gnci W the mfhcanon The
eral ; HaEreous “Mhtravenous,

selectxdnrﬁﬂtﬁ@ﬁfebif{@ﬁaaﬂe of Taﬂ@ﬁﬁdﬁmﬂﬁhnd tHeedose b&gimaxh is t@rbeale}iisaﬁ or titrated
routes, or |ntrava al ly, |nhalat|on by de g

by the php}@@p, awRarding tqjyleﬂwgp &mpwn t\phtlljg clipisam Ingerder to obtain the optunal
a tr S t t

s SIS 3 Sl S BRI Shp b RIS sppa v s

therapeptical lyeetfeutivec alte)dosage thée abuiinistPad evill slepénd8h MOcharacteristics of the
009/ 029847 PCT/ US20 8/074868 are not limted,t

subject SRR TG ¢ 1 CBRHBH & DAL Gy 2BROrER Pig: Digpef coneurren

treatmehfTRf & alﬁpﬁiecﬁ@héf&f &é&frﬂ@nts iR %‘a?ﬁ ﬁéje:sz;?@erﬁﬁﬁl@H Bl YnObf skill in the
I ntranuscul arly), or by use of vaginal creans,

art (e.gsbppusilingnings, pessaries, vaginal rings, rectal

itori,es ntra en trans
TURREE s on PEEmasHeAb SSRhARiohE SobhinB b LOBRRARIR he presen
disclosiifedas aQhit@datnkist £t beosdlid dobagdepandwaithtingudd) Guc atem@n limited to,
The selection of the specific route of adn1n|strat|on

tablets, aWHSltlﬁfe @ekas.r eietrePillss Ropvdses ale] @sanedpsororical rdasage faggns which

include St gljel ﬁﬂtqﬁxﬁlﬂecﬁgc%r ﬁ!tx%g t&&ﬁ%{r%}}‘%ﬂﬁd l%ﬂﬁl oﬁso fhuftf suﬁpensmns semi-
Pnician in orde Bt n e opti clinic

solids, dilﬁﬁﬂﬁmﬁ Pastdd) Ermugﬁls aid etiepomddodras; imdepdrmmrzsltcbsm fosms which

nctuce g oo s e B Bl o Ry et Smprising an
t

BRI e

that th¢ yqeese ahgedieatsr cantbe tcerancrbnn such ﬁmyxulaands fvnéq uléxamyaceutlcally

.Jeat and can aS|I deter
sccepal LSRR, 4R Bl DS Kl P RE P e vectes
water s6lBlRARNSI &ﬁhlsfﬂ%?%hﬁﬂaﬂsOﬂﬁn@&ﬂﬁ@'nﬁlﬂlﬂﬁnié}@ s@ﬁiﬂiﬂ%@%resewatlves
of the present di sclosure and a suitable carrier can

and theaétes dihﬁdn@os agiam‘ethorts fagtridghnistiasiancise khewn at therot and an artisan can

h
refer to vainiogs plbaém%?lgglg r{al’eﬁérng F zggu? agplcg e%xﬁngg )1{1g den Pharmaceutics,

Banker\m IRGBdes, Mdrek DekRe, 1ad. €1979%); drdnGb&thdo& csmlnuﬁ's cmg Pharmaceutical
powders, fluid enuIS|ons fluid suspen3|ons

Basis csforliedgpeuar:m ornEditiopa MasMillen Pakliships| 0. aMeY éf qu e@980) can be
d foans; and parenteral dosage forns which include,
ut are not limted to, solutions, suspensions,
pwBe] ons, Thadordpyunde vl dre; presenpdisdbsnge amm befdrmatatadefor parenteral

amount of a pol yner or copol yner of the esent
adminisifaen Bg gHeetion @ fs b POISKMERHO 9 CORLNUME INRAP. (THE compounds can

be adm?iéﬁrtérzrré? b'lyn&fnﬁgb&@t xﬁgﬁﬁﬂl Qﬁc&@ﬂé&%@e&ve‘r% SHR of about 15 minutes to

ions Wwth armaceuti cal lI'y
about 24 hours. Formulations for injection can be presented in unit dosage form, e.g., 1

consult
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acceptable diluents, fillers, disintegrants, binders,

| ubricants, surfactants, hydrophobic vehicles, water
waoloabs4vehi cl es, enul sifiers, buffers, humecPernUs2008/074868

noi sturi zers, solubilizers, preservatives and the

i ke. The nmeans and nethods for adm nistration are

ampoulk6Mh miItl-Beseafohtatieds, antiabh hddm maservatieterT lfteoccmmosmmss can take
phar macol ogi ¢ references far guidance. For exa

such fofyBelay RISPARHIRACEAINHANS, o EBHINERS 18 RIS 8 T it pan contain
; ceuti cal
o5 A9 SO0 PRGBS B et
OB s hi ngF&o oral Netmivstritiqnl 98O cougnuipls canohe Ubtmewated readlly by

[00180] The c of the present, disclosur an
combinige TS BEAB: NAONTEPAT S et o iy Wt R the art
Such cdrAbS EhhMIB the€e@npoubils BREISed RirEiGtth B8 fOFm AR laB wdids, pills, dragees,
I nfusion. The conpounds can be adm ni stered by

capsulegdinuidsugds synpssslwonies ghngnsinesous the bk rforaorpblmg@f@loafl?y a patient to
be treatf,cﬁ gla 1%&6@&1‘2 pggpa%z%leosn l}ou(g al s neg%ﬂ)g 8%1: gﬁ%&%ﬂhﬂl@sﬁ sfoﬂﬁ excipient,

optlonally‘ gnﬁaﬂxg 6 ré&ultFQ M@@@OQ{&&%%ZmECﬁTé USQ@&B[)DZA&GBS after adding
les or in multi-dose containers, wth an added

smtablepafue«sh@matxf desiredrie abinip il Bhdragamearak eSuihle e Brshls iglude, but
| I I

are not %th%ﬁ F(zsfﬁﬂﬁs dﬁg ggtsh%ﬁlf éﬁ?{%u(ﬁ%rﬁﬁ ﬁgltslgtd;ed;g)lexac?sg 38%9&)%‘ Smannitol,

and soerslpeﬂdjlm prefiaddiidns zucigas ot oot Mgk e inmgzeagiachswheat starch, rice

[001811 For oral adm nistration, the c ounds can b
starch, PR FEEBEFRAIEN BB ERHT U HESE TOBBSeaC T Ry cellulose,
P Wi Gltl e, AGEE BOB S IBAONiUSAS (WeP). KPQBiréd) dififtegrat
Smhunléﬁ%&g%ﬁiﬂ#%éﬁrlgrs e%a%héspﬁgidonpoﬁndsjdlscloéed Slftegrating
agents ¢rartei added sbeh abrtihettlgvitedstot tis|ceass-lingid pelyviayhpweslidone, agar, or
slurries, suspensions

a@uncgﬂ@ofﬁgl‘P?@gy?gﬁaégg¥mWﬁ®é§¥?on by a patient to be

L 0882jed. PDaldeBGersi anlbeppropredtwitnsuifable @athgdlsEocaiis purpose,
e obtained by adding a solid excipient optionally

concentggtech@igay sHelionsseant pagisad.xwiica, caah@pwr@@és%q%ntw arabic, talc,

potin 4 SPHLE 3, A el YA By e, e

solutloxﬁoﬁlﬁﬁsultablbfoagﬂnﬁ: Sheinp @nbl ehtnalxtes. Dyéstuf&r @& pigihents can be added
limted to, fillers such as, sugars, including, bu%pgft X
nations of

to the tphlgistascfiregse qoaingsstor idsngfisdlion eralenthapctorizg Wi Terghing

zmuVecgﬁ#h&kgﬁgepreparat|ons such as, but not limted to,
ze starch, wheat starch, rice starch, potato

HI0A83)h, gePladrinaceugiaah frejryaticas whichmethiyd useélokallyoselude, but are not

imited £, UK Y hAPRET BIORGPBET G 519 5y B FRSHlfs ade of eeatin and
a plastl(cl:> \c/P ) suchf asd@B)cERY ordbo%bi%legrﬁte' Piekh-RIEIYs8le§ aAnb&ontain the active

d, such™as, but not limted to, the cross-linked
mgredlqmﬂ ywadmyktuptymtbl filtbwsach asgarg 1@¢tosealbgldmsosuah|ad, ©f., starches, and/or

t hereof ,such as sod nat.e. 2
ubricargisd B pir PO AR N THVE i P e R ARy Frfiscapsules,
the acu{!)é«'écﬁﬂﬁcﬁnds EANEE MM RACrSUGRhdEDINLui I8 hqa;ﬂs Q@cﬂ&@ﬁhtty oils, liquid
ch can optionally contain gum arabic,

parafﬁnpgr gxqmd;pplmwme.g&m@ Iélaadlséw@l stg@ilzerp@myb? h@deén eAll formulations
for oral %% mg!l;ﬁattl Bg{\&{]d {)é a&sg%%s%hg%ﬂlg &r shé’}fgch? %ustrﬁt?%d"t I ons,

Ffe"organic s ur es.
Dyestuffs or plgnents can be added
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to the tablets or dragee coatings for identification
or to characterize different conbinations of active
w@ oopoeasd7 doses. [ 001831 Pharmaceuti cal preparBCT/ORR08/074868
whi ch can be used orally include, but are not Ilimted
to, push-fit capsules made of gelatin, as well as
ﬁI!leél] seal Bek Bamauh@rsmmﬁeomf thg edoatpositiangd caa take the form of, e.g.,
| asticizer, such as glycerol or sorbitol. The

tablets ‘b‘d@?ﬁf@?% foppletpddR 2 CQRVIHARAIMAYAe active i ngredients
L ggj]m xt Uf?ﬁr élﬂntugxstrh ibh %ﬁtl@ﬁ th€ cBmpohRist BF 8se according to the
ers suc .g., starches, and/or [lubricants
presentsiuﬂcibsas: are cgnventmﬂs dolivered) irethieUms o6 an acwselngpray presentation from

t abi | ft I
s GBAL S0 L BRSSP TR WBOTULES o AP, e

dxchlor&dlﬂ%rﬁiﬁe&ﬁﬁ@ hriaBlof@hloyorRéthsne, |didhidrbtetrpi@béthime, @arbon dioxide or
l'iquid pol yet hyl ene glycols. In addition, stablllz ers

other swaahlebgasad@ethe cagd off PSP HIZCE peroselothe (gog;ge unit can be determined by
adm n

i GELIL 10 85080, AURHLA, B U8SRSRA S OB 0114, 3 e

an mhaR(ETdrUSﬁﬁ"ﬂ&bBZéB 68 fofrﬁ)ﬂ%é]coﬁm‘nuhgjaqmlwdad mirictthatcbmpound and a
he conp05|t|ons can take the formof, e.g., tablets
Su‘tabled-’r‘“‘fd@%é%?ﬁégdf srlAgiPsa Al a conventi onal manner.
i(ﬁ)q 46! Fo?h@lggﬂlg&ﬁ{d@ RNy RY¥ert MRIAL 84 alkd1®e formulated in rectal
onpounds for us accordlng to the present disclosure
compositiasC smhe riis e Rupppsitiaidsy er ecbtantion hendneasim ©f., agord@nivgolconventional

spr entati from pressurized packs or a
suppo“ﬂgﬁggﬁe &Y %Cf)ﬁoatot%teﬁgreo%g éy%e{lll {f$bl e propel | ant
0d87] di cif QIaadinf b ¥es RIBELRABES described previously, the compounds of the
richl orof | uoronet hane, di chl orotetrafl uoroet hane,

present clischswr elinolsalee Srmuitdriss & denoabrepagion. Such kengcargag dprmulations
can be &g{%n‘ix}elgﬁ%%ﬁgg}ggm&gmﬁtgaél %I(Ir”]og e&(g%ifg&b%maéeﬁ%&egxe 1ntran%usculérly) or by

anmnu@ﬂnmﬂhmc@apsules and cartridges of, e.g., gelatin for
use in an_inhaler or insufflataor can b% f or nul at ed
2

KOAB8l ni ngPsPYoRtEstionsi sanpbe pARINIYALSE (A RPAR L g0 about 6 months or
longer fx%&@% ?qjﬁsg Ceér'g[%%?ee éﬁ%@h;ﬁo@xnh@%&ﬁ@f | S?a\ttégd' &fth suitable polymeric

onpound pr esent osur can
or hydrabl&ﬁndamaf@ratw{fat echmple raec:ahaémulmon‘posant ziiacnlstalslaohl)aﬂ ion exchange
supposi t s or, retention ene B& in'ng
resins, QIR VRALIEDHEIDIE RN P 167 S5ATBE: &5 oLl SOBL i or

Wﬂlﬁﬁlher girﬁ’&ﬁ{shgﬁﬁi adRMEdlioh rlh@g&h% s P t}{eﬁﬁesent disclosur, for

rimul ati ons descri bed previously, e conpounds of
exampld: hren bprappbcnt todi plestos wr cambe apwddy tfansderhal, ghierageudic systems that
@?r a%tl on. Such long acting formulations can

MECOH%EB 8 miiMant ati on (for exanpl e

fuooelt aneoPl%J%a@JutlbﬂtcbﬁiﬁéﬁﬁHh@éﬂ the cOhpdhds also can comprise suitable
I nt raszcuI ar injection. [00188 Depot i njections can

solid ortus! plist wisicesy @ExapientouExamnles eflfuch caTigmregcipients include but are

not llnﬁtggg%r ﬁlﬁﬁgﬁ\éc%lrb%nﬁégﬂf Cél%{ol gp ?ﬁg?rrfl:ére V%rllou% g%é; gglcg s Neellulose
denvauu@st félht@{ ,and borynrxadieh as,a%. qmﬁmmﬁwmyms an accept abI e

U)é'ﬂ i on exchange resins, or as sparingly soluble

Uat i vebhe rompesnsipele thearregeny (isdlorgr yrag ob b bs adamipisiered in

combination with other active ingredients, such as, for example, adjuvants, protease inhibitors, or
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[00189] In transdermal adm nistration, the conpounds
of the present disclosur, for exanple, can be applied
W 0008/0pi8ast er, or can be applied by transder maPCT/US2008/074868
t herapeutic systens that are consequently supplied to
the organism [00190] Pharnmaceutical conpositions of
other dofpatiBlrPdups S adodipotads ey sseh smmbmbh(m is akérd tobegddsirable or
phase carriers or egﬁif f[%l enttff ﬂ}o Ss OES‘fHCh‘
advaniqggpys (8 RGNy Ing e desued sffecizotihe msthods Aesered NYER t ed to
d $APGIndMA RNIBSPED Eriv MiVes ThRr&vt9ar s,
Methoaégf%ﬁgh ﬁﬂg kaﬁ{w’flgge@ﬁderl vat | v%sg gel“z;t in, angl
rs s firefkn 0|6k B8R Be BhorGRlssnink 9RO Hd purir
%ﬂ C npouﬁgt&?mt g proesent di scCI os%r cansznso Q purifying
Optimizdini I @taaraadlogor denvmlvn sherend, umchlldmgt bietrnoa bitriited to, de novo chemical
L. ngredi ents, such for ex , adjuvan r ot
synthesgsn%dtﬁmg'n tloxbgy p{gg@)étagf%n 61fls &t eﬁ)ﬂ@/“ﬁ?@ﬁ%fma&) grap%y, membrane
adsorbé?lg/rzidﬁﬁm OA4B88 baRhNREoBASM i s & feHrdESe Biuig eAREARSSaphy, ion

wheére such combination is seen to be desirable or
exchanamhwmg@aﬁm mnegediie idsgbertis l@éis@m@qwem’fseﬁtgegtsmmméﬂlzed metal
affinity ! hoqo%r D tb mgl %ﬁ&ﬁ!ﬁto%ragﬁ};)hgrd tlrzg %glp%ﬁlét?cg)gf)resis, liquid phase

partitio Q1 Wder gyny }B@ﬁi’ldimﬁ]g;eargﬁﬁﬁwﬁollvaltt Bﬁtrz&ltlbncatnd beltraf§ehtioA. During
synt hesi zing and purify zed H P or. an_anal og
purificagion e pirdegical aﬁ% yeszomrw&%a!ioeﬁéct PeRA e e ploan Panalog or

denvatx@g tﬁ]cqg(ﬂr r‘ﬁgf to?é’dm? SRt Hr ?)e 2?13:96 Wé'g?tﬁérrgﬂri o Qﬁésays. The purity of

I pitat dsor pt
Optlmmdalrplmlemgnrep@dwor melahalag@r daﬂssajrvbethexsof cadbabsshyalby any methods
known gﬁ lltlgeggq% oﬁ’ICSp’ﬁ u?l%gﬁ %&gg ﬁgﬂ H%orrsgg Q%q%yééo%gé dsupra In some

embod1hfé9fs%@ﬁt1%1§&§9fo@§&t ﬁefptltlé!dfn‘éﬁxlaﬁ@ AIRASOLEPERLBg or derivative thereof
i mobi I'i zed net al finity chromatography, afflnlt

employeéh imara@mgwamdlsclos*edg@relm pdut batn tha rargle@é 80dpHEP esicent of the total

me proiht 5t R0, B ept s A ees G T PPfr Rt of he tota

mg prokif.i Bdond eibbiiaaint, 00ptithi¥ed ProkRYpemideadhdlvdihy HIP or an analog or
Optim zed proislet peptides, including HHP, or an

derivatigp ghesepl @fnpl%@dum atcopPosiHen dist iyatylcast 9Friftthe vl ipyoteime In another
embod1gjefl{nt5pet r 8”1%1 15 Fﬁtﬂ{e \éﬁxd?}{"g:%l'ﬁ ‘or -lé-lg rBH)rgj 6ry d&ivanve thereof is

anal og

purified tbfabﬁﬂfent(}ﬂ)ﬂldgenﬁ@s aysdajed, apy byreédmxdsﬁodkmmfata pt)lly@crylamlde gel
art, such as but not |limted to, el ectrophoresi s

electro@@gesgcérbege eg@sﬁl&nenr OrgREed é)ﬁ%@lg‘g P@Wld§ 1 ng HERyis synthesmed
and testg ﬁpﬁﬂ(jtrg eregF'a enl.%?:{lg@g H P, or an anal og or

ivative oyed in a COITpOSI tion
[:DOQQ]&]osed Nhﬂmdn konawnhie the atthven rbangfhzedl t@@rdduc&@btimized proislet

perc t he total rotein, or ast 80% at
peptide; légﬂgﬁmg of AN agaeg Ogé%aﬁtfe fheref f%’ ﬁat}nna%}g‘{c agibgequence

f t t
encodmgr(glﬁtgrﬁlez%@ pltSnggeﬁ{dgcﬁiﬁgﬁd#ggnﬂ%%g r‘ﬁﬂ%ﬁglgggﬂodgeng”éﬁw‘énh%%gf can be

inserteddetol anatxpxessivh ec@of foemmlpeg(ce@mand axmom\smthostmeﬂhat S

&t%é%ast 99% of the tot tp p &

i ment nééPﬁeﬁﬁ‘%ao‘B?’BF Pseﬂgﬁffi“&ere SThio) 3,B1Gigc @pid sequence

encodin@la @RirANAY PEINE RBTidY, @rﬁdllycﬁné her 804n htalogdodh dekivBGvd Bercof operably
apparent honogeneity, as assSayed, e.g., by sodium

assomatd@ daidnanequnere éegyéatgra{crﬁguoamf@éerg@ﬂe expression ophdPrigniged HIP or an
analog or dFH\Zatlevgth%'Frlgol 2& Sa&%) ;Bna dhggtoéeﬁ; e‘bp@rea% -gssbc:lated” refers to an

uding
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and tested by HPLC to a purity greater than 95%
[ 001931 Methods known in the art can be utilized to
w@e@dozs4Opt i m zed proislet peptide, includi nBCHUP2008/074868
an anal og or derivative thereof reconbinantly. A
nucl ei ¢ acid sequence encoding Optim zed proislet
associap@pin @hichithetegdiangy rtdomrandnhaOatimgzedpraislet p'attiidv,eincluding HIP or

t her eof cantge én rted into an. eépr Ssi on vgctor
an analge GEAGHITBN ‘BRGObRHPEERIEHS ArhBURecRId RS dh 2Usnd way as to
permit &mEﬁﬁéd@Qn&Qﬁ%aﬁéiﬁtran%ub&%ed her ein, refers to a

nucl el ¢ aci d sequence encodi ng a Cpt|n1zed proi sl et

W}dﬂﬁhe i bk ucgui:@oxbn RgENs ahratamlne@swy diexr irgmseripteon of OPtlmlzed

st B2 SR ED It AR RS B aPUE JRRITE B, be povied by
expressidtt VeB@e A tihuRlQfondiNitia@BR|c0gorP (ATBY medt dle bt pesveddd ifr Optimized
an appropriate host cell. "Operably-associated" refers

proislet; pepaide, mab@n@Hélf BERNDBD Y 99@‘@4176 plereelsgomsiaaraEsalacking its
cognate I}Si@ﬁ o"ﬁt p rr_x'oilrgs\éhft)é: 1%) gﬁe ! nc o%ﬁéﬁ[a%ﬁk%?%oﬁs’ﬁ%c{ Q%tem cellular

transcnpfialhzﬂ) ga@brsd eudhv ad IRI\PA tﬂm@mﬁset ®v1b d)mad( po ebs eckudatery regions on the
| oi ned and ﬁ&ltloned I n such

expresei M RSEITL Iop e IGmarATRa Sl e Ppliera ol pogiss ncluding HIP
sequenc-gqﬁl {h@%sﬁgg Xlsfne@h@%e&&ahatﬁfeeoinﬁl‘é%éﬂﬁ%r}f %glons needed for gene
transcripti timzed proislet peptid
expressnmx:tnaylmgy ifiofn dmstacrellatmah@g col. Gendraldy, weronmieretsf reqaimed which is
ressi On ﬁ]gct or Atr S at |

capablel 91f If)p%fxg w/é (%gﬁne(r%ﬁ(%n rmg;mg e traﬁxlsgl\}?tld)goo n %Pera%ly—assomated

nuclelc%'id RARAce. HiRhSlegllaRePlédens hAG!iHeluag thdsP DI ndicoding sequences
anal og or derivatrve thereof gene sequence lacking its

mvolvedogrtlat ipitiationj eft iremscoipdern and wranskgorx prcds sedhe ITABA box, capping

ble h
a0} BLE O F IS AR SERTELEA I s sgongpenec mov

containbi fighst@ptidhal I eguliaitiony re@ghtons esyuehers, ex@hesad Oferminators  and
construct to effect transcription of the Optim zed
Pob@d%%%ﬂ@ﬂéﬁﬁbeptlde including HHP sequence in the host
sm [ e b
38", H3rh A ABRDNACsEhel af WEIULEHALY RERHORS suoh as
promot&iestb a@tima@tbpﬁﬂﬂéﬂpﬁph& modmhtthIR sr :neamilcrgaﬂ dmhiva:tivei thereof gene
capabl e of binding R E ase_ a gﬁgnntln o
seduengéy g SLHTSBE iFoRPUPIZAH RSpISleh BERHde iR AL LB iAo e Gip g derivative
thereof S&ﬂe%g&nc&% BRIMLALE Yite' 88100 1R Yink S| Mdgdatplﬂé?§ &roviding the
non- codi ng sequences involved with initiation of
approprigtansopitptlé orstratidn tsitengipbi digated ve theagnds né tlTeAdIN\Im)by techniques
well knﬁ Iggg? ﬁéeg S\rf]zgg% \§1 Eesistﬁ% y@g%%m%ncgah)gﬁfggowgg by modlﬁcatlon to
create I10R GHdS bhy @B&EnL Mat BRI A A8kl ahRAUDRNOIeYmini before ligation.
sequences, such as termnators and pol yadenyl ation
Alternagiyelpsa de0GUOB3triktioTo priyMe; HieatanachinDiucsd gotne dagmicntiof DNA by

ul funct i uch as
ampitiB of VPSR B e tRO s rb et prgyme sie
o1degr i vat hye ek,{sxegse&f @RBRuct SESHpERL OF OPtiinfRer 'pro’:islet peptide,
Optim zed proislet peptide, including H P or an anal

includingr Hifz o1 ¢menaleg of M@fl@ifvegbmofs@qu@m OPerbly asseciatled rvflﬂgregulatory
reglonssé bl Be Q greé”h}y ﬁ?r%gﬁced dltrcll%?ablsopﬁﬁteq’gﬁpée% Sforpé)&)\‘ésg {oR%nk rE)?oductlon ofa

proislet peptide, including Optimized HIP or an analog or derivative thereof without further
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appropriate conpatible restriction sites my be

ligated to the ends of the cDNAs by techni ques well
wheo298w7 t he art. C eavage with a restricti onPENU§I088/074868

can be followed by nodification to create blunt ends

by digesting back or filling in single-stranded DNA

cloningt Eh&tRPreRRINUoBstri@atdnoNso coMidie DNA isv@leicesahatefacitiett integration of
restriction enzyne site can be introduced into

a proisiet papidntingtdiDRAIMnizehBIR pT ehenadee of derhalipnike ?‘ﬁngﬁm into the

genome\’\ﬂ)ft t[ﬂe Rh %fg%ﬁ §0 Ofa%%o'?&% B G dGHiILE0n BShs G RR, RTEY M hecessary
expression construct conprising a

to empl@ptah m@esbl@f wicsdredonppeipinigdiereplidatioh odimgukthtite Gor appropriate host cells

anal og, or derjvative thereof seque
(0 Propagil ATk BT @H“%Zﬁglpé?lélﬁfpepr“éiﬁa RN gpglpy or derivative
thereof'lﬁ‘gxre%@yt&%ﬁs' nto appropriate host cells for expression
production of a proislet peptide, including
MIP8) zed W Rristy efrexareabioy vestogend i ised, mhlelrieafbut are not limited

wi.t hout rt of 8 2009/
. Plashids CESTAS B Ao ETET 0. T G e SO s TPIEign systems
represeﬁthﬁ'le%cbyG@lﬁEFﬂltHb doingseguei0eLss 4 bptimiae lpkdnﬁlat geptide, including HIP
i ntegration of Er ol sl et peptide, includin

or an a@plpg o Ase iR @prea SEPRIMEY hﬁrpraéweda%mdv?élbﬁ%ﬁ@éw purified, but also
represe?] (%fﬁn\%ﬁlch %%&tvb en g TP fmi E&s@&%&d Gt the;eatpglroém\r{]%etanucleotlde

ogous r | na I on. I'S I nstance

coding B&RIEHSAS dkprésd Gpriphioyd puoisbt peptidd, diclwdog iP @a)rxprahsliog @r derivative
replication or| gin suitable for appro ri.ate st cells
thereof it Sy et S dvel bl @t eyt dp- 78I AP BHUTER S ‘ffg‘p"t s Rpgteria (eg., E.

coli anc% ﬁ.&%mtﬂ%aﬁ%{%nﬂ% @'gtlligg@nﬁgna% bgﬁéﬂl%ﬁ{agé’ BNA, H4&08 DN or cosmid

ost A variety Xpression
DNA expressions versyrs lbentase Opnnuhzedumglsbu;)elaicb nwﬂudnilgnHtI%@r an analog or

. to, plasmds, cosm ds, em ds or dlf
aerivariy? e SediBh FORmcEpyBe . SYCOURE™ epF YU, Isomed with
recombaf %J(ﬁ%sslﬁ}h VoG &J?l@auﬁiﬁg“ﬂ?&s&@%ﬁ%ﬁn&ﬁdﬁg@ﬁﬂnﬁl%@q{m or an

proislet peptide, including HP or an anal og or
analog dedevettivegheroef eafing semienesy; b@efﬁrwu%tﬁn&nmlfected with recombinant

virus e%%gl%ak}fent lsy (gﬁg][bgfr;wggmg? lé%)li]tglﬁlso érgrz\%% l%aotl%lﬁt epep%ide 1ncqudmg HIP
or an ARF6EPEH Aehvaibe! aridddecodindi RGuaREIEPRAS ceRXPYsemss infected with
Optim zed proislet peptide, including H P or_an_anal og

recombmanuéww aenression vestws(e.gn capliflowerHagwiq Hepu deaMNytobgeeo mosaic

v, B b DLELES0800 PTRGPAPLL A FOE B8 5 1y s

containPodMirh2pd pass ENptipe, aacudinPVAPosr aoataick oitkivative thereof coding

expressi on vectors containin zed
sequemﬁégm demmplnyerlh gysifrns & Zait G a&%‘@ Kde’f% éfﬁt%émd 3T3 cells)
harbomg'?e{?gﬁtnn%ﬂpé eéﬁﬂ&%ﬂ& ts JnPRhi F r&oteRARENRI HME RS genome of

transforne reconmbr hant expr essi on
mammalant oenks ¢oni anetblihghipneins peimavept ordétom nodmohiahgn viruses (e.g., the

. m zed H P or an . anal r _deriva t here
adenovxgbsdl:af?gprgg)&%ﬂ@@Svacqlﬂlgevd{usg7g§ pg(g}g@t@ési’ﬁfeﬁqrél&lye%ac%r{aﬂ] cells such as

Escherifhi 80&5‘@' PRk aMiolib e BX RicCed 30 MRCXPFSsioR -oF-a recombinant Optimized
acul ovirus) containing Optimzed proislet peptide

proisletipaplideginuipdift PH I or @maraie wgleovatderthergod. Ver eherefmammalian cells

such as?%@ri&ﬁrs]rglhs ue@fa?igelm@sﬁyrpe\)ég(ﬁ %P@ ai(\gé_ccgjgfb%grir\{g ;t)rl?)moter element

caul i fl ower nosaic virus, CaM/.,; tobacco npbsaic Virus,
TW) or transformed with reconbi nant plasmd
expression vectors (e.g., Ti plasmd)
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contai ning Optim zed proislet peptide, including HP
or an anal og or derivative thereof coding sequences;
woeoompasat i an cell systens (e.g., COS, CHO BHrCT/RSRB)8/074868
NSO, and 3T3 cells) harboring reconbi nant expression
constructs containing pronoters derived fromthe
from mgfm anmédxatmamh}agemoit@k(bmegam@us fore¢fédctint kkpassion of a Optimized
.. pro Ilan Vi ruse
proisleiGyspgn ikl HBP B St ohiet viseanarsr abeses s
(A9Yf 1) . 1T 5D YysthAEt &F | AlmieR! lo$ SHsBssRh  vectors may be
scherlchla coli and eukaryotlc cells are used for the
advanta@sté)ssepbcrted)fdeiamdmgommnn@musaamemi@eﬁpr the éIpsingiged proislet peptide,

mcludu{i)%@% SF anlr_aglr% oégcgn nvaF Y]%r%% of ﬁmgg%p%ssegdﬁ ?ﬁ\r/%g(%reﬁle when a large

quantiti M DEtim@red pyoiciet b@n@@Hﬁ)}lu@@g HIP odsfdnitbg br dcrivadie Ehereof is to be
beari ng pronoter el enent Page 51 of 80 WO 2009/ 029847

producqECTPUSROEFBLBTIRBES PhafBACHEga ﬂomﬁﬁwﬂ@d? hit Ondigpipsd gropsdet peptide,
r
mcludu?%)%l?}?’n&ge L pCl% c#é!c‘nvgt‘?\;e tﬂg{ggf: tv:eérq‘@{secgiﬂn(gr%a lg@ g?f)rgﬁslon of high levels
of fusxoalrrﬁbl@gx modetes thuaﬁm\rmcﬁllqueﬁéd s&gdmniearat{l@mﬁﬂs Inglude, but are not
erlal stens, a nu S|onv ctors

imited g hgdy 46 SHRsERY Ve et e 3@%@@5& §rogsBY RiNedgiogs, and the like,

Series éfr\te%ﬂ)gﬁegké EIFLAGG(S%A)%P?@FL e |8l pPEPINAGgen) may also be used to
I ncl udi ng or an anal og or derivative théreof being

expressethpriessgdprofons ex dmpdre proshien wathl Bre paptidat melE-opr éiBD protein.

zed ti ncl udi H P or.an ang

These PoRBpRGapRUa" REvelt Oreeh HE POPHTICabPopf B Rting and

maturat@f Phafised pat cRhBE HRA Tt dftalty pOifQSLh o0 bredsed protein. Presence
Optim zed proislet peptide, 1ncluding HP or an

of cleavegalstigs foF sersi ficBrofeasest IFksrasisrokinasstabowstonato glepecefTtheOptimized

e SRR AL % 8 R A0 BHEDOERL AR s

used tol exresdefordigit pedteinfak fubib predink owith fgﬁl?utﬁhm@lm:’i transferase (GST). In
expression vector pCR2.1 T(PO I nvit rft?gen)

generalv%leh &ision pratesEe pqlRie andsgqn easi bbe pe %gorp.lk%dﬁftm@ adsorption

( S
o S o ) a0 O BT (ASRER) SRy snce of e
glutathlpne:)t’[éner}ﬁ}E/K tvhctbisAG: pegdgriedeo 1mﬂthc’n6-thrcpmb1ﬁ‘,BDfacpcrrdK£meease cleavage

ese recqnbi nant proteins nma irected. into
sites so S ) BT Qgpokee PRI Esr e JE oA g S S TPt  on.
fdeodused pand 80 HsichS Sthnl VecRld {oné)lﬁfes@ Ubtel rCdnie®Ban be used,
of the expressed protein. Presence cl eavage sites
e.g., Aftegraglpecififooipr ou@azgewalyhddeosmmemsomwé%‘é) edrl bewisghes figvector to

ve off the . Optin zed roi sl et t i,ncl d|n
expressyipiy it otk ey e i G SRy BER eyttt WiPopimized
proislet\WeBi @Y, fncRNnE@HHO0DM andfRthrideri P eehs cdolind ke it €S be cloned
as fusion proteins wth glutathione 5-transferase
mleIdl(adE'lfyltO non-esgraviel wigions e k-, thespapbasrivtgsnasolahe vags ad placed under
Lf rF o cells b
control 8P d oggltqu Sr’othéJ E £ tﬁln Bo&geérl ﬂo@é{fﬁ i : y

d at hi one agar ose
pe2dg f ol | pwagmbliel Hédt @elld, A nulidepsLEeNGasddf expfesion systems may
gl ut at hi one. The pGEX vectors are designed to includ
be utlhaeﬁr Bngsies Uberﬁ ABAGENOGHUP 1DYEE $6 2B |CEBIFATR! VEqiQredn QPUﬂH%ﬁd proislet
t t
peptide, ﬁgluglg% él?&g%[\%lgggg fﬁf’ggg’% tlh%ggg ?(?dsnilg tsgcﬁl]ﬂcéﬁge bF Afrest may be
ligated weet @ﬂ@lotvauexmﬁs@uf)mfnensgm@emob aombpkxl8gd, the eatg .promoter and
Aut ogr apha cal i forni ca nucl ear pol yhedrosis virus
(AcNPV) can be used as a vector to
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express foreign genes. The virus grows in cells |ike
Spodopt erafrugi perda cells. An OQptim zed proislet
w@ewbioekss7 i ncl uding HI P or an anal og or deri vaPCmes2008/074868

t hereof codi ng sequence may be cloned individually

into non-essential regions (e.g., the polyhedrin gene)
tripartigfleadee saquene. dhd ghiracetizanadesy theobe mskrtaf inghe Addpvirus genome by
in v Rt RaBiagarT uB S S e R Eickipgs e Vhral Benome o
region ® UreEHi @] $6altEAT FRYmMbERNUVIrhd 2RE.is NhbEASRS c¥f¥BleLoABxpressing

~adenovirus is used as an expression vector, an .

Optimiggs pipigePephds shduding PP eean anadqeuel fgtviafire dierepd in infected hosts.
A 1. : i ' f ' . . .
Specxﬁ?ﬁ?lglrgg%rfgl @E tgx‘éa%ﬁ %lgcg g% ggﬁﬁgdaﬁpg%@ ﬁ%g@&&l 8F inserted Optimized
proislet pepsier iptiuding tHiBnsd at ianalog ant d@lvatospheeanf @ding séduences. These
: l.ate pro er .and, Page 52 of 80 WD 2009/ 029847 o
signals p&*ﬁé@é&fgg\ﬁégmgwr& Fdoar i lacrysRquRGEehuEerTAfes the initiation
codon GlMsI™BEIif SIRRE WRBY tﬁé“?é&dgxg raserdrede dbskbe BERPALIMRe to ensure

genone by 1n vitro or In vivo reconbination.
translatiars ef tthowrniire aseronThsss esxogearious eginshatiofalt dvatrel segnals and initiation
engne (e. g. egion El or E3) will result in a .
codons?cge g)ﬁbqt(r?aﬁ%'ew Ptgggwg,t bcitlg .n\%uéaglag\cliﬂgp{athgg% ;%]eeefﬁflency of expression
may beeiMafcedl Hidthe PRE11TbE € aprop:$dt€ traRRPibii & entdheéridlbmentt]l tFanscription
~or an analog or derivative thereof in infected hosts.
terminagpygcindlitke k-t i ati on signals may al so be required for
E(HZ'OE]dent i aa%glti%'ﬁ! %n ngt tp (g{rgigdm%t bl ﬁgsden RhfhS Im(:"otdulates the
eptide, including H P or an anal og” of derivative
expressidiesfthé ivetded geqhesuesnrasodifibesr] prot@bal the ighed prdaudthe the specific
ATG initiation codon and adjacent sequences.

fashionpdgsimgédr rgthe madificatinng (ag+ Ghycopalenn) niish PERsessigpfrag e cleavage) of

o . o ; C
v BT SELRGEACTE B RRSH PE Rl IOTBIRVIRGE s o
charactenxstig end spedifiansckdnisomafor clenpasorasslgivmlak pranebsingi andahodification of

. codpns can.be of a variety.of origins, both natura
proteing, o 5 HEATEL. ARREORTHS EAEHRSS SHoBi pUSES T Dot ensure the
correct BIYAANGAEN BYd HldBessinglo¥ BledBredin Iﬁﬁfé'irpéﬁir@s_tsgd.tﬁoﬂﬂ%‘éﬁﬂf@u‘k%’eﬂrotic host
enhancer el enents, transcription termnators, and t
cells thitipessess] e 2elulal mactdutiry iferproper iposdessieg df e pamaryraynsoapt and post-

chosen which ul ates the, expressiaon.of the inserted
wanstat et ERaaGeh ST Bt b eLRBs A gl @hpwaaion of the
gene profludiN@a$ P Gistd. Suchasdth@alidesédt @ells Pefe st &b 68t 1iRMSd to, PC12,
\gg.g., 2£¥%Psylat|on and processi ng &e.g., cl eavage)
CHO, \giRY pBBKeitieLgr 698c MPCEn2%e 3TApBiBanBT#EY, HAEST.UREBZ.0BT20 and
h [ | ffe t;: ho cells ve
v, s 8, LT L SLA ST Bty e an
immungxdstiuihr éaglsat CRI203 0 ace IBSAYBANEEIBOHK prie§sddri @ aMacterial or yeast

protei ns and gene products. Appropriate cell lines or )
system gishe usgd i eipst-Hanslionghpedificalipns Raq fund febe pei-pesgitial for a desired
. i cati i . foreign protein
szvﬁy??S&éé@%@}%?gﬁ?ﬂﬁgﬁgggfﬁéﬁ%ggég R%ﬂhost celI's that
90283ss t hEorc Binkuémr, hpllyidhe pyodutioprodpabp@iyoparsssed Optimized
proistet sgiig, 44T GRE SHP (e G e R ST g Syatsiagnin cells i
fe nd I, ' ; t; .
pre erre%%ehlpﬂl%ﬁﬂzlg_syalbﬂl é@%s@bphﬁﬁzed%{?@ﬁlepﬁ%ﬁdg, mcl%%g@ﬁ?rﬁ%?g énalog or

o mammal i an "host cel'l s i ncl ude, t are no
derivativotheRCay bCEIGRInsERYDyY Biilg a Medtar, th@GBntAMBCKsel@eB]e BTXKer. By way
WL38, BT483, Hs578T, HIB2, BT20 and
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T47D, NSO (a nurine nyeloma cell line that does not
endogenously produce any imunogl obulin chains),
WERWIOBY7 and HsS78Bst cells. Expression in a PEDUSI00&074868
or yeast systemcan be used if post-translationa
nodi fications are found to be non-essential for a
of exargplgjbupgot liggitatipns gpllgfvn'(g}pp iteodgctqnoidhe g)fprgs,q&n@@ngyucts engineered
ri v h L r
cells 5T ie ANR bnBRRlor -0 WIS, B enfi AR hBLI ol o6 & iched 10 o
selecti‘p“.e ptelddte Thlemeldcthlbmgméfl&%r an the eapakogn eonderct vatferseresistance to the
tabl e expression in cells

.the ferred.
selectiG e e SRR Mecs BIey KB wbs s anth atCH sreled. allow cells to

stably R?e@i‘zhé’ the dxPrdssidh RondFuEt 180 @Bir 2RRNR[oMEs arftel! gf@%f{ Bulture and to be
hereof may be engi neered by using a vector that

eXpand@é nntaiosl lmes efusbteghs eambe kehture@)foxvminngﬁmgledw tohe BDilg\Optimized

proxsle\2 pepy ?%g§4gm gﬁ’ SEi %ﬁ g:?%lg%g'ﬁs (ﬁelrlrvgéb {fxlergz.ﬁ{‘ fexPlﬁeése% continuously.

qOgR0apSi ON A AMBbEUTsBlec@MDbRERLRay 6€b&, MRYud¥®g but not limited to,
. allowed to grow for 1-2 days in an enri ched nedia, and
antibiofig, aepishanse piarkerelke Nea, wgl@?; cenfoyeragistiinge torgeneticine, or G-418; Zeo,
for res?s‘;t‘in%‘étt%bk@oc'mr cf B4, (e rgg(ﬁcrmec%sloo %la%&gﬁﬁ\z g}mtl&&%(ﬁ{ % resistance
resistance to sel'ectron and

(markexselitcoDhfo m&ﬁdlmrtnfam dediasmiceael metﬁditﬁdx@we @pt a&ﬂlﬂWc@Iﬁ‘HsSresmtance to
to .stahl ntegrate the expression construct into

mycophqpafis a@ﬁr%wdom SVhiRR corfeigretistanredaIiy T sy Ip gdgigon, mutant cell

Lo | 1 e I
lines n{%]é}r?ﬁggj?%}] 'SBEp grrn?tgli to,| i Q%)rts%? Qgﬁ Icél?sm%glgggeusgﬁ In‘i ld{)ﬁgmatlon with
vectors;i@pmmgjth,e correspodimg geh@ for tfa/m@malkagxsca thygexantang, \geanme or adenine

phosphbgF ST et NeTRdy GETISHY. KSR U A Bt Rofecombinant DNA

technolblhiag e k@utineB UppREPd éél&?&b%%ﬁ%@e&dﬁﬁkﬁﬁ%ldn‘ek?S(Neo
ich’confers resistance to geneticine, or G 418; Zeo,

1¥R20Pksi st Ahe aceambinai ¢ells amdy Bred cultwred reders sandadt enditions of

S ) bollt reS|stance
mperi @2 WG don Bt 57 Rl i o ARGy prcliions for
gromh\Mflrécfbnﬂﬁﬁlfrﬁ [c8lly Bl HeadiSferehO froffl GORN ﬁﬁ@xpﬁ:sﬁ@h &f (ﬁﬂﬁ‘mzed proislet
gra, which confers resistance to hygronycin.
peptldea@ah@%rﬁ IPrRftagrnaloglor deriyaiis th%@qfuqug’wdwﬂtuwcﬁondmons and media
L e i
may al%do%ﬁﬁ%% ?08 ﬁnﬁéﬁc p‘\g@c{’%f} gf a{n{ilﬁeé{: ?# islet oﬁe?)%d? mgﬁlﬁglg BIP or an
analog gedesvatioe thdryofi dinpeaediniee knbypax alnd fit deay GaRiliRe torestablish the
. __adeni ne hos of i Ssyl-transferase Met hods conmonl y
optimalyRaHiang {PheraiETsr Otk Mais! PRRIde SN giiPneryamenalog or
derivativOtlctdgl y applied to sel ect the desired reconbi nant
cl one, 150:1. 1002051 The reconbinant cells may be
Be266lr ed uAdeitesnandarmodeng) Optanizedproislereptids, undyuding HIP or a
rmers R b9 B e bl e e S sources is petide
syntheslsSEFONEaRPNY, af €hli @ﬁﬁnf%@d girh fphf Ahatb g BPUEMNRSSe ftl%eof or a protein
expression of Optim zed proislet peptide, including
correspgdidmg fto aanpaﬁ@hogf @ptldemdvéﬂl’vcg thenelfl. oMddiifdted thereof, can be

synthesxéﬁtil%%u ruee((:) ndl t I y% es&gfl Q%Vgg%rfai,pgptg? S@%{@Sﬁeor other synthetic

protoco]snﬁdmmongl lhllttlfé ;Q—fm@pl beak@l og or derivative thereof. Any
techni ques known in the art may be applied to

establish the optiml conditions for producing
Optim zed proislet peptide, including H P or an anal og
or
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derivative thereof. [002061 An alternative to
produci ng Optim zed proislet peptide, including H P or
w@20000293ENt t hereof by reconbi nant techni quesPOF/US2008/074868

purification fromnatural sources is peptide

synthesis. For exanple, an entire Optim zed H P or an

§00200p or @estéivathiaviag tthenmido add saquenot ef Hptimized proislet peptide,
. .corresponding to a portion of timzed H P.or an .
including, BB HT 0 P98, 3 98 e LBESFOT o Psﬁlons‘bﬁf?ﬂ%&afg‘zf ppthesized by

id- ' lid BleGEIN-oGRONERY 2R ad@Pid tected sid
solid p%ﬁpﬁégd%s&g@%%?ﬁ)e%ﬁ?heti c flg?ot chlas 1vvezl1 | kng\j\*%}?rﬁ eoed sice
chains tieeadded stepyvidsetous gthwiPagelypdpiade gain\inRgDby @8 IS 4erminal and to an

. CT/ US2008/ 074868 [.002071 . Proteins havin h ' "

insolublE QeI B HPE of < PPV GE8 "Y1 1P Jalt FRe VTGP apring oo

amino ?‘o‘apoéf A N Ak pGteRteddahingadcid/ € bhel-eabo0N @olo bl laBMN-a-protected
her eof may be synthesized by solid-phase peptide

amino syeithebits. hadur besg syativpedi HY NraacHirot et wHham nicageqtgssuch  as

. Vi -.0t. i i i -
sSSP 5L e T AR et
to peptide band forimabilblte modtyorinonls ugmdd¥-o;proteeting probysinghundoc, which

] . beads. The proteins are synthe izeg by |inki.n n . . )
is acidalgbile OGB! HHCINIE NaEpT GG SR S APREPHAI o gppistres, resins

A XYlote@fAURNh aBfls Mnd TPIBAE GHEWell ARbRA iRGhdark RAY t
protectnﬁggﬁ%@ghyﬂgéﬁie@at elg k?y rseactr?{}gg 't w teh a rea{gentasuchSO are o
discussadin ditahledrahexyl carbodi i m de. The attachnment of a free

] group to the activated r box | eads .o .
IR DL Bt i Hohe Yo Ea T30 PO TP e, nctuing Fp o
an anaN‘g‘g_'oP QRN IhGEAURS abdtphpldBeBagingWBbisiRntibrial asro€edures, such as
| abile, and Fnoc, which is base |abile. Details of
preparatipprttfiG asiogcded mesnedtion, prigisipmgind/oprion esehange ghiupiography. The
cnice B v 8, AT P 0 S SRLENS: Bl B phcscriva n
detail hER82081 Purification of the resulting Optim zed

proi sl et peptide, including H P or. an_ analog or
{209kt | ve Wikethedprepaing dedied desrBptianseiibe ssgetn pndmgthods of the

inventié}. %eefaﬂg\%ﬁfg %ﬁ{bl Sare Bfo@gﬁﬁ%il}ﬁgtrﬂg L 'Mﬁ'aglgecgse(gf the invention.
peérneat i on,” partition and/ or Ion exchange
chromat ogr aphy. The chBXaMBLEdppropriate matrices
and buffers are well known in the art and so are not
(xe0) bed im rigdetHIR Awivetyn. The0A09droVtuliict hwere conducted at the
foregoi ng detajled description of the re%%Ents and
O

UniversiaidteantfvankoHumay dshet GROr Q. HBmRmaiisgeabs dsiph 8 dycial fractions
| Il WSt i; C f

v R 950 P 4B B S L AR il s

were uskligoimeagiiteriosidinuldyds imdreehmomdprtcedtiatulfures tremed enthi 4 yerambled

., of Pennsyl vania Hu I L at . Human .
peptide SSRETERER 1 B BY Srorking bt BT T ?E@?iaaﬁ é_mesf—E?mdaw serving as
a positR¥ElonkB1 d638RAWEREB HE&ERLE by Baghdh] IBIIGGeREUDY % pure, research

Radi ol nmunoassay nethods wereé used to neasure insulin
grade).| evel s in the human pancreatic cultures treated with a

f(‘f:OrZ?PPl ed Duplicate cultures were treated on day 10 and day 12 and then lysed for
detection of insulin content after 1 week of treatment HIP peptides, control and INGAP. During

10-day culture, the insulin production goes down and then after treatment with HIP peptides,

insulin is produced again.
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pepti de serving as a negative control, HP3, HPI
H P2 and hanster-derived | NGAP serving as a positive
W@ oow0zi847 Pept i des were synt hesi zed by Bachem PCT/US2008/074868
Bi oSci ence (95% pure, research grade). 1002111
Duplicate cultures were treated on day 10 and day 12
ammznzmen | yiediutat fradeinegtiplons sfowmmufign! domterihe afstibn levels on

the y amrqs ggea(s)tfirﬁé &gj}g Bﬂ%@}ﬁgﬁs q(;(ee}fieg griﬂup%t?o&: %gc{h%t?}?egwtggﬁgian pancreatic
ductal 9RWR it thanradder gffarpﬁatrﬂ?c%esv%tsﬁhﬂ'nlgfgeﬂkeFﬂhhldeh%ubatmn in human

insulin is produced again. Page 55 of
pancre@@0 310 28847 EFaSﬁHrlslSQGaim O0cr4B68c §iP0Rdally Tighatuiot te islet fraction at

fract.i r n Fi | depicts the insulin
ba“manvgﬂgggﬁgiﬁgg?gé P%%eh%asu?ed by Pad|0|nrnunoassay

60203) | nCuliAk| @dtd] Nan@Ulstedr@sid terd WB@RatB@N&atheCRicordi method.

uctal tissue. The islet fraction graph indicates

Neithey ﬁw@h el eayalblst gulfuse wascoomaietely hameagheqis iparéyeal he studies also
suggesf &a?ﬁogeizlﬁc%fl cellga@ﬁ chrl@e 'ﬂﬁq&%e@ﬁé{fﬁﬁ ac?rfglrl]nd Poth in islet and ductal
cultureb&iﬁ&l dtinded h'alra: nepleatehiewdhl Ginaillarffiraldigs shswatin h)laisﬁilllonalg chart, with as

00 he ducta dislet tissue were se
much 3[§§‘i *ﬁ %%1 TR i it | ROEThSICTs DNGRYiRBRMURRAS Y %&qge\wan ductal tissue
cultureh%JiﬁtHl@Lﬁ.t ure was conpl etely honobgeneous in nature.

The studi es al so suggest that progenitor cells, which

PR 1dhe t aRgptatédstudePcordremetl dhthcbms in 'msmg?rlx bbthaincpredominately

tudle were r.e

t
numan QHiE6 Fecn MRS SROTHHF PRE Hor FeurRg ToRart comyspiybout 113

lower iUGB taSelmel didtal fc@ltbrel REMPARA toNislen SHlnirds, | RM@Isfni®¥ rises in insulin
radi oi nmunoassay anmong human duct al ti ssue cultured

contentygiffehinepipatipn Witdol fanepRd preeanentret odi negatesrdontrakd t he
increase in insulin bOtgxﬁﬁ?PﬁﬁqP”‘nately hunman
i'S

ductal cell cultures an cul tures MAth baseline

[ n leyels c i s 0
9245| ne. allbe R SARieEr datray HEEF dhe M%7 deE i et of in vivo
studies \M friiceS Sfidic@até SRSvi thai tASH HIP vERAtseWhe@fiti®luced into diabetic mice,
i ncubation with H P peptides conpared to a negative
st1mula@dhffﬁr@ptlatm[cgeglt?m § yithimthypgrrrasuaioasw iplepgrucyres) A model
: I ' £ i V.
of dlabé\ngglézg \:E% ngc‘elgﬁg\r}gtts m‘?)H?ét ﬁgbtser?)here%%. a[, \9 ftllafl%tsggje V\t;number was
selected nd ryaeldceduifiticant divatbet iof dibisgic asifnalkufat e study and animals were
ifferentiation of progenitor cells within the
randomgéﬁ%}@gg o siudy SEQUPs <A Hanupgls serg desed Vg Hapergpneal injections twice
t e 0
daily (Qhazgﬁi Sﬁl) rz]tgg y & Sg@‘ﬁﬁ’ﬁ BES. E‘E}fr:rbtg?l %gb‘ls ﬁggeeRg@t%e ﬁ{a%on remained
conswteylt G(ltdZ moamj fdlufmg nhe riosibgrphase. dh ddretdntirmaiiomltisat fthe rhioe had been
st udy and animal s were_ random y assi gned to st udy
dlabetlcg%ms*sg ugQse Zglsrethan J\éﬁén@@%d?‘é@ r bt i qaétnb&[eek mice were
d injections twice daily (am and pn) for 28 consecutive
days. The tim ng of dose adm nistration renai ned
[i9aséist ent I\/cheZwl&mJ frggctetl nmtr@ehlmeez]tysmmg prepsezociAf 4te4) mg/kg in

ir t hat the ce had be
citrate bu%]er consecutlve ays in an attempt to render them diabetic. Mice must

dose

have had blood glucose greater than 16.7 mmol/L (300 mg/dL) for at least 1 week to be
considered diabetic. If the blood glucose level in any animal rose to above 400 mg/dL, the

animal was treated with insulin. Every 3 days, at the same time each day, a nick was made on the
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di abetic (bl ood glucose greater than 16.7 nmoUL (300
mg/ dL) for at least 1 week, mce were dosed. [002161
wOL@e/0m8HE | njected intraperitoneally with strR@I/OKW08/074868
at 40 ng/kg in citrate buffer, pH 4.5 on 5
consecutive days in an attenpt to render them
tail anddi doptafdlodd was eulktted h@lneoseadedshmodnt wms@tegmgmersmg a glucose

han 16.7 3 / dL t kK to b
meter. GREIABRPTRT HENE P LHE D GRYOR BGEd | evel | n-any
TaiPhmal rose to above 400 rTg/dL the animal was

GFad Wk ltnl iz U fbos'e‘s}%)ﬁ %Xs% VAlme"¢ Sdfhel bi®

y, a nick was made on Page 56| of , 8

day
[aYaYoY M aksJo oW, iwi Df‘TIII‘ﬁﬂnOin7AOQO M |
dkcol 1 o{EH G fooss Teasur prontl s doteriined |
uszng q Pde 1 r925014¥mm F‘IQQIIQQI rntc and 4§
| evel s vveréﬂﬁls folll owd5d peTable 11068hie 2. G 8up
Treeat nent BDORE Level Di%pgVol une Nober of  AnPmals | 1
Vehicle 0 100 | 6 2 HIP3 250 [tg 100 | 6 3 H P1 250
100 | 6 4 HIP2 250 100 1 6 [00217] Study endpoints
[owiipded t Badienbipyihrdncladange Soilowgigl conggescinatigese;i dhanges in
|nsul in requirements; and histol ogy of post-nortem
insulin E?éilﬁlf?‘”éﬁ‘%‘& anfl (ialgpy eHRAsEWTICA RANSTRI2N Requi r ement s.
i can i
BT crancLGRg Sy BR8] RAFRAIIE | SREMic raductions in both the
insulin Irﬁgmmmemsrmrd ﬂ\erretesdedscmmgl HisBhHn trﬁcﬂateaubnm were ssn among HIP-

hown | treg ted mce
reated BB SRy FhEGH 2. Fiecki Ty A e weé%ﬁa@?le%ﬂﬁg%nﬁﬁe by day
21. G ucose Levels. There was a nean reduction in glucose
from baseline conpared with controls in all of the
HI0R19) eat e@hgrgwpstémsct heeels. ddhgrst wanha weesn rsdtg:npm i ghyeose from

vtind g b SR, BLBHCS APl oo I Scion s

signific&®h GRIHTParedRd4¥oul _}ﬁV\&%rshﬂﬁfﬁrin gldigogdeRRal eeM. MiRowedmean glucose
control, and a 57.3% nmean | ower glucose between H P3

betweern FHPt hend epntrdl 2 @9etlp. lowhremgan glucher beiveen FHB 2 and control, and a
57.3% P]eglrl] Ilfo{vcéxa %@Jsc%%gn%%ttw%e{l lrlqﬁlfﬁp IEdr glg(:l nODIIu é)h fg{l;hun data indicates the

mgmﬁc@rﬁrypﬁxﬁted rdt® of déktlfn@lm dhaabiatrequirthats iiﬂﬁfgealll\IHﬂE-treated mouse groups
ificantly. greater nunbers of islets after

compargg Bnganiat d dighetisr mis- .T?hefﬁ)wgré %ﬁ@%@é}we%w%@ islets after HIP
treatmeﬁteglgéemﬂdmaﬂgusree %}@391 é@&? %nec?taH&j b?ﬂewé&'%n each mouse

pancreata were e uat é | st o 0gl st nded
studleds ffae paensatawete dvhhlafedluym/hlstgloglst blinded the specimens with the following

data in Table 3.

Table 3.
Total Islets (% Total Islet Mass
increase) (pm2) (%
increase)
Placebo 280 854364
HIP2 454 (62%) 2161782 (153%) |
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data in Table 3. Table 3. Total Islets (% Total Islet

Mass increase) (n2) (% increase) Placebo 280 854364
wWoRP2/025B41 62% 2161782 (153% Page 57 of 80 VELT/US2008/074868

2009/ 029847 PCT/ US2008/ 074868 HI P3 410(46% 1703513

(99% [002201 The difference in islet nunber between

HPP and pl a¢Bb@o¥@s st at7i035i3c@bts | si gnificant
(p=0--022)——There-was—even—a-apre—prof ound i ncrease in

LELELA > B S A v 4

i slet area between the H P- treated mce and the

WJ)@@@FO {1 qRL fkrGEAUAN 1319@11&11%!56‘?%6%%%9 H P inlaeplacebo was statistically
H P2-treated group was 360,297 pm(2) conpared to

significaa(p39428Y. 2Thérn wahevpt acsiro pt(rfemtdeuhC@ame igliet fre@ 88(;“8:@8 the HIP-

neated ghigk dg oy ocdpecnlEbping FiPons et 2hbE HRPEl roup was

360,29 NUIREY cdniped PReL42C3 931 |GR(2) GxaiheFﬁﬁme%@z@h@al Y§upl WRB83 918 um(2) in
|nsuI|n|mTunosta|n|ng|n | acebo- | P-treate

the HIFgreeated grpup (5943 sstshpwadn Fid- s Fg. e43>shqwmtb@|t H¥P2B increases islet
numberg ISILAI "%uh gxelgé Zgaﬁtrlg%gés%%t%‘g{é? ﬁlzaege?tagﬁgs&ﬁfﬁ %Tcimul;lgs%pning in placebo- and

HIP- trebmihhliloé | @O TesnitiastaisddablBisnge dlinddiaulellowwadifédr&iate these structures
f ormed on nouse pancr eata denpnstrate are gr eat er

from aLH‘éé't“@‘@s“c?F“ Pleeticels staining in the H P-treated nice, as
in c
mggst ed adr?gm?l xegg]%cgmzp/‘o%gﬁf) ﬁgl %g‘azldwa??}dﬂ £ioned, o mouse
pancreat@d’c%r@u}strattelave greiteﬁ degrtd msm@m@mg i3 tl[eﬂ@ﬂ?ﬁﬁ:atél'mmlce as shown in
oW ng exa e descr i bes a t
Fig. 5. 5]313& WQE?CZI?%’?&% ssuB lqufhwvﬁﬁte 8(5 éo%%? r#l‘g%j:lq)_‘ﬁkgd and sectioned.
10X-OUj8QR2831.6 Syt dresi s of HI P peptides was by the general
sol i d-phase procedure of Merrifield (Merrifield, RB.

1963, J. Am Chem Soc. 85EXAMPRES34) using st andard Fnoc
protection chenmstry (Fields, GB. and Noble, R L.
109322] | nt . Theégtondeg Pxaprde deRebes 3EmplHy-124h)ds ¢fBPRMB4Iizing and

r ted peptide was cl eaved and
P““fymégﬁwﬂgq?’@a“‘% g%lﬁgat ment with trifluoroacetic acid
(0D223) | Nt BenthEsRS BNERP YPepSERVRRIBY the glilerl wlidGfhase procedure of
product. Purified peptide product was obtained b

Memﬁfﬂ@v@ﬂ@“@ﬁsﬁas%Bm Ho3perltamitdraeSed. ofi: al@n?ﬁﬁt@grgaémdard Fmoc
protectlégplb'eﬁlﬁtﬁ gﬁﬁglgl?]G Be Frlu%/ ]géf&%aﬁ Lo T9§H hﬁe.lqieggge Protellr? Res. 35, 161-214).

e glyco may Consi
[00224] Resin bound protected peptide was cleaved and deprotected by treatment

with trifluoroacetic acid (TFA) in the presence of scavenger to give crude product. Purified
peptide product was obtained by reverse-phase high performance liquid chromatography
(HPLC).

[00225] Derivatization of peptides with polyethylene glycol (PEG) may consist of
the introduction of discrete PEG units in a molecular weight range of 300 to 43,000.

[00226] Example A: Ac-IGLHDPTQGTEPNG-NH; (HIP2B) (SEQ ID NO: 7).
Starting with the Rink amide resin, 4-[2°,4-Dimethoxyphenyl-Fmoc-aminomethyl)-phenoxy
resin, Fmoc protected amino acids are introduced sequentially and coupled using HOBt and DCC
(N-hydroxybenzotriazole and dicyclohexylcarbodiimide). Fmoc deprotection of the starting

resin and the Fmoc protecting group of each amino acid was achieved with 20% piperidine in

Page 58 of 80



the introduction of discrete PEGunits in a nolecul ar
wei ght range of 300 to 43,000. [00226] Exanple A
W@\0b/@IDPTQGTEPNG NH2 (HI P2B) (SEQ I D NO 7). PCT/US2008/074868
Starting with the R nk am de resin,
L’ 4' - Di met hoxyphenyl - Fnoc- am norret hyl ) - phenoxy
dimethy, gmmlﬁﬁo&hwmor:@@vedmf e Bmpdgnmcélmgrgwmgﬁé@ N-terminal amino

| | ed o
scid, RWSTRAT, itdofeFE) EEhuta' O PibnBl v o rostineoarive in
methylEmDGhléhe&H OD&srbicotiorDbf thbeidetchhini gagupsr@aldneaa@ge st pBPEde from the

protecting. gr ou;J of each am no acid was achieved with
resin “Z’G%Fb'ie iR ve% Hitlyzepeetigagd vath Wppetr ep9847s triisopropylsilane.

| £
Pl SETL U881 LARBRL BBt | 90 DB o i
diethylathem @iltemdiadgd dtike, the resin bound protected peptide
etylated with % aceti c anhydride nmet hyl ene
a2 e %@5‘%8#&%. SHheoriingradist %ﬁapwé%@pfsreaﬁrae phase high
perfom\?\z}nt%ﬁ\thQ Groh8eRERY (IHRLET O iches sﬁgﬁé&%o @%T?M Jyater and a

h 95% trifluoroacetic acid with er and
0.1% THA irs eqetapiyile s hwnfders AF@llld Bwiespctivdpe Amimrciaslegtgnmwm of buffer B

was s, BB, PR RS PP gh %G pirea b ey

the prollQ&ZQchloﬁbl foinfd @aE-ll@H{PﬂG%oﬁanQvﬁhQ@U@Ith%§e&Hr® iAeNH,0Ac and
ﬁ reverse phase hig erformance |1 qui
eluting the @fﬁatuégwatgw g(aﬂmt:pf adrp ace@clz@lckupp@rqr and.awgtooxtn% FFAe mobile
[ FA ri S f ers A
phase. ﬁuc{@%'i(?cfeuggzlg t?c{/nesﬁvé'r{ &lc-) éd a[}]lde‘lggé] gp %frda dl dgrrl] %n% cfniaoegrengty of the
peptidewaas usefirrhal bbuﬁ@nbh@:l@ro@dmtltloﬂcmm% Qhaly6i8aldHRLC, and mass
TFA to acetate was achi eved by reapplying the product
spectrak 3nalysiSons onto a C-18 HPLC col umm, washing with
qo02981s O EM, C1NED hyya
gr adl ent of %%& c ac})?b?}r?ev\ig\{%pq 21 ac tom@ 4)[ Ptarting with

Fmoc-Gly-Wheg mesii, | the pehade seqenee prasdusimifledas |1mr15cavx@ﬂeeA The amino
enei t

. pool ed. and | h'Iize | dent.i, t nd h
termingnges A AR ot Rr: ecpepis iR an ap Re LG n BTG dag carboxy!
terminu@n ?hMﬁécﬁpro@ﬁ]&'vYatsh&ﬁited‘l%—@ E)@Fh?)lms s spectral
anal ysis. (002281 npl e B: I GLHDPTQGTEPNG ( HI P2)
(C922Pl D NOExample$i: a@ﬁ%@H@PHQGﬂMﬂ@W@FQB|GysD1mer) (SEQ
|de ed as in

1D O By R R A R G G e e PRl B amnle A. The

crude ptdalactpe&tdxd@zw folfon dund Bckadivifie s pof pepide Wlﬁ%i acetlc acid
erm nus. Purified product was isolated as in Exanple

and dﬂwon[‘w;z 2690 mlgipiliedoyatgrathe) i MRPEAGTEONGCS RHD) azidqnﬂ 2B NH,OH
solutlonQAISblB' \U@E}Z " g?g%)ldt{gn?lg?sm%ﬁé\gedzo %trx]regxllesrx%l% t a{jl qu)%%ﬁ%[x}éer%ture The

reactlonThel notr ugheh proathlietionnaserighdi ZRd co@pfeqs Medidi®fio¥ 1% solution of
di ssol vi ng about 2g of peptide w tﬁ 2nl acetic acid
potassiugm Jergicy #ifonvani added sl i pemserny welaxashegreepheolgHpoiisted.  The

tionPFhdIity t
oS0 Py B B SR NI LI s T
solutionatf oxabandtpeppds whthen stiingl witkdeclg aA@ildXDddn éxeBatye (chloride form)

| eti on Qver t, T |l ete the reaction a 1%
resin fogo’_ﬁjmlawfe%f fo ltere a%g the p adJ sted to ~5 w1rth acetic acid prlgr to HPLC

purification.
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pot assi um ferricyani de was added until a pernmanent
yell ow sh green col or persisted. The reaction was
wW( aabgeehsstd be conpl ete as determ ned by the ElPOENS1088074868
and HPLC anal ysis. The solution of oxidized peptide
was then stirred with 3-5g of AG1 X2 ion exchange
((mmsm i de fRoample PeIGLHOP TREG FERNGES, (HIPP thysédmn)d(SEQ ID NO:

. ST e S EE Bk A i vl
2. Etl@%&%ﬁ%@ﬁ%"@@%mc{@ Qdt, BxRENLE tPdimer and HPLC gunﬁcatlon was
TQGTEPNGC) 2 (H P2 Cys Diner) (SEQ 1D NO 1

achleVGSt@rdteiSQT@eW“t EXiFnPJGCQ/s(Trt) Wang resin the peptide

ce r r d i
TTTE L o EanRRR e St alPp FaBTRr NG (ifen £al e 0 o
16). @/IﬂdmeHELe@dppﬁrﬂﬁdaﬁaﬁIdfﬂhwaﬁono&fi‘éﬂicep’rﬁdax@fssdéaﬁﬁkl egtcomplished as in

Exanpl e C. [00231] Exanple E: Ac-| GLHDPTQGTEPNGC- NH2
Examptwpzs Cys) (SEQ ID NO  16). Synthesis and

E‘LIC |ats Ihe g@%ﬁ%g&g%ﬂ@%‘ %}SBIE\ éga%]ﬁglﬂgﬁ% ﬁlétﬁOd of preparing

blockeda)HinI eltae HEP |Hb®$edirpe¢b(eh¢$p1zvaneypmfparh¢bd)yoﬁolm ®pagei Rg)ude Synthesis

(SPPS)b se d%%g% g;reggqu%)g%)?l Sﬂ%ﬁ e@%ﬁi%ﬂ(s %\I\f&%ﬂé&%s can ge assembled

into a pdpREaTE @ﬁ?'deﬁfe@rgeél?en@é v@rﬁ’fe' cglepé?ﬁscﬁ' thy @Bﬁﬁ% §n<’sh%réd“t%t an insoluble
am no acids can be assenbl ed into a peptl e of

any
supportg gs metdlosleq akonse ingra¢ticabhBP g cofborietenhiaisof e peptide is linked to

bl t bov
the pol &0 PA 6 b0 0 Abepd et & asBIDROHE paf FerB T o E RELBEREN e suppore
a reagenB cini Bkegpli&d td bl%a\FéOih)él”ﬁF)tldé\fchﬁﬁ fidig tReShppRet SRUBHRSE the crude
of am no acids has been [inked together on the
peptidesiggpeflution. g Allethg epdctienn nb/@lvgggmtb@ syshesieargecarfsl to completion if
posmblgggzﬂ;lagg hﬁﬁi%ggnefopg{i%tdn& c%\wag%%rébtﬁgéh | iberate the crude

he reactions involved in

{00238}y nt heWiknahe GRimhinallof ® peptiddl tanimidé thepdsBiative€is a peptide
so that a honbgeneous product coul d be obtai ned.

amide. [Rspdespmifta e Haemelt HPPRIFaNG fdes VRRISE| Hece Sagk nghraldy occurring
peptldetﬂaﬁng&"s Y@hie¥&it hS R a gg@é e ﬂf&lggg CFP TRRbLh G301 gP?s@ '&sins have

extrenely 1nportant rivatPves si many natur
been dayeloped whgch pelﬂtpeﬂedchammﬂeisea]iyeupneslemagas%hm tlaerTNdemmnal is an

nt hesi,ze tid SO|ld reSIn % o
acety) g5 UrRFaR 8 G o O 0B G it Brih b Bl g Rterminal i
then acéPRRdGs %‘é@&fc an8Add RehNbleSErl Bah bhs. an acetyl
gr oup, e peptide is assenbled fromthe Ctermnal to
{00834 t er n'mak-antike apid tdsrivitines drg qutdwmwblab’bthﬁl sfjeehce. After the
aesiea 5409 S PG ANEU o B IR SRIRE R BuP B8y et

filtered tah@ dﬁ@&luﬁfﬂ@ QcetPhte@pepfid-redidsk 1R GeILeRNGd Phfl@Fbatetic acid (TFA)
acids was |linked together on the support the peptide
containing sgpengeratie deleaseithe pertifleafiiomdhe sepportys w@é@y R tpsefecting groups.

Punﬁcaﬁ)gf’?t lsd R) %'eﬂrof'r?edt Q)%n tﬁé e&x&d r}%t&ti' Tll‘.lgll;l# e‘ﬁ*o?mance Liquid

al ni ng scavengers ore

Chromamhp}d'e(}lfﬂm]}l the support as well as all pr ot ectl ng

TOU
023 Example F: Ac-IGLHDPTQGTEPNGC(PEG)-NH; (HIP2B Cys-PEG)

(SEQ ID NO: 25). The monomeric purified form of the peptide from Example 5 (1.1 equivalent)

was dissolved in acetate buffer (0.IM, pH=6.5). A solution (1 equivalent) of maleimide
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Purification is then perfornmed on the crude materi al
usi ng H gh Performance Liquid Chromatography (HPLC).
wQ 0@28H84Exanpl e F: Ac- | GLHDPTQGTEPNGC( PEG) - NH2CT/Hb 1088074868
Cys-PEG (SEQ ID NO 25). The nmononeric purified form
of the peptide fromExanple 5 (1.1 equivalent) was

denvatﬁb@ 6l ¥Bdichd gBeEL @EE Rblkieide) Rasliep bl B3tilled véérinid@dded to
ui val ent) of nmleimde Page 60 of 80 WO

the pep@é@wq@tzcgrswvh saringsibegHof Abersulijag plutiory was adjusted to ~6.5 with
dilute I‘gﬁ%(%(ﬁ tSFM dg %tlgleé/ Qto &Egﬁ’a% ol qu‘%@)rnl‘ﬁ@és Rk cﬁ\gxth 1 few drops of

Water and e peptide solution
acetic amddndaiumﬁredrogHFﬂ@ pH of the resulting solution was
ustedt 5wt ilute ti ir
Wb« o swmieube vorasidatEERCAR ! ke Roei) e
e i ation of the prima
No: eSSy AR AU Y st o e i
sequenc(eSE@ descriNgi 1i2Byamgt & t DergyahizationFasie Pﬁﬁmﬂetryld\i\ﬁ@@)wed by HPLC
" )ﬁpthezgand purification of the primary
pur lcaé‘gad%?fclg escribed in Exanple B. Derivatization
\002B37PEG n@x@ﬂngledﬁ f gif \AEGUWMPTBG@EPFME i(PEGatHI®D) (SEQ ID NO:
as in Exanple [00 37] Exanpl e H
91). TieREapary CEHDPTOETIEPNG? (EEG ety BAyeRagEty i Biemplod.) Folipygng Fmoc

deprote?#)@gm}% Zﬁﬁw#rg% p[ﬁg t gt%cég 3}%@ ‘(? e%@? oﬁﬁsﬁ?@{xﬁ%z@f with PEG-

carbox it guidriusiak HOBT &gl PO Eﬂ:b@dﬂmgp{gbﬁie r@savageasd purification of the
derjvatized wi.th PEG. carbaox | d using HOBT and

(PEG)- HXE@dﬁ§m€bWﬁlr?%Wﬁ§éﬁﬂ§cnl@déﬁ ’é‘pg’ﬁ‘ﬂ purification of
the (PEG -peptide fro ﬁ was as described in

Exanpl e A EXAI\/PLE4[O 238 Tefollovving exanpl e

rate har nacoki neti.¢s th |nt ar
10298 ot b ore PRI RERREE! (ffuPhey pfe 'MFRSREULA or e
intramsbaved subéRardbRadrhif}83@dn Jﬂl@ﬁﬂhm(i@&bﬂ&idl 1ﬁt@ BDI_fP2H| P
delivery with 20 rats with 5 rats per .route of

HOBA st r atthe nhavmecelingtica e HLIP SFli&quf.‘aW“ﬁlo?O rats with 5 rats per route of

admmléle%%ﬁ %ag i egfra u\é%\g) dé\{%r té) trﬁ?e vgaﬁc INGAR LT a?&go [he intramuscular

(IM) rduke proidedi zabettdmﬁlodttabcﬁncbmiz&lodectfemm matiidnbut hﬁf.ﬁfwﬂetemninations
30 mnuytes by ELISA neasurenents, as shovvn in Figure

were urgler 3Qmpues brhl SdnRGEaFERES, es@o“frb!ut d8WE O .
ggmm strafj,0 @ua%%&sa‘sﬁg' Ght! gﬁ{raug@%x\lggfagﬁi@ﬁy longer

own in Figure 7, but Ieves etecte
half-lifep@s ehdvesm Kigame Hput the ldvielsrdeteceed byThelSWMverUts tharoby thedM route.

he MGt doBai tofa fai b B s R RE Shons < e

stability of H P2B peptpgd&@mMpiLpsfireeze- thaw study.

100241} The following example shows the stability of HIP2B peptide in a freeze-
thaw study.
[00242] Experimental Procedure. The study was initiated with two groups of eight

samples each. One group is maintained at 4-8 °C and the other at 25 °C, as part of a 2 month
stability study. Each sample contains 4.57 milligrams of HIP2B in 5 micro liters of distilled
water. One sample from each temperature group is removed and placed in a minus 20 °C

freezer, for storage, every seven days until an LC/MS analysis can be performed. A series of

Page 61 of 80



[00242] Experinental Procedure. The study was
initiated with two groups of eight sanples each. One
w@e@af24837 mai nt ai ned at 4-8 C and the ot her atP@BUR00&874868
part of a 2 nonth stability study. Each sanple
contains 4.57 mlligrams of HHP2B in 5 mcro liters of
sampleéjw&tel dvhRdted wateel , 2, @Gne 3S\amkls én i}remnalnhatgzmttcbmgemt aicentrol sample of
up is removed and pl ac

HIP2B Digelulads e vy dab un <o e PO RS SRS Hrialy ey whfer three
weeks ﬂ@‘?ﬁ‘g@%{[}‘% %_'F%ch Of §R rt'eﬁl?ex%turef @&@n@é’d &ovB0alVeX the samples were

uS2008/ 868 sanples were eval uated
unchangddt ﬁrdeﬂsmﬂledaxyoLG/M\% ekd; therﬁforheiesma@ rstlabkeyat dt a@datgme ryeqeks. This
cont e of P2B. whi had b r t
sabilie FEHFEY AVEOR BFSThbE G AR <o B dpe FaBUq Sap o in the
HIP seduRh&Ewh¥PRkS st@fed&h&@xhleﬂh&ysdlﬁﬁ{ﬁddﬁ@MSO@&ﬁ@ s@fueﬁchﬁremams stable for
enper atures descri bed above the sanples were
several urnoHandged saxecﬂetlewtnnln@aﬂlrtwatt@m\@ and therefore deened

stable at 1, 2, andthrg}ggw This stability
freeze-thaw studi es su t a carbon shift occurs
ttejuntlon 0-Asn in HP.s C

Rloznd o Bt HPRPFTear s deerpisbRc PR Sy o Serum

ProteasSERUENE OVE TRhOB)St abl e for several nonths when
stored in isotonic saline at - 20C EXAMPLE 6 [ 002431

(qmm zed Fhe Dphdess treag egcuhatqdeaselwnlw@pmﬂaa@aswébﬁ Gy Sample

1ncubat1ﬂqé W%é%{%f@g@%aé?%eg BI ncgi\{%ftlc}lri (fld&i §brnt4 &012?1 éO 30, and 60

minutesSRBR| Bed tfoldAL the RSactiBhe D%dl@ﬁ%ﬂomﬁmzﬂpnﬁd‘asmht@ﬁc}ﬂ.tlme point
hr. 1ndividual tine points of 1, 5 0, . 30,

was achigvedihedieatihiihasamples o HIQ Gyt hémpeéfeﬁpwg Vorknip (he plasma treated
sampleg:)\%%xcet év%%ake%%;@fevﬁ%?&ﬂﬁsg@%&ﬁ&ﬁQt%ﬁ_\éﬁpﬁg if? @&h& apFHaQst : spectrometer,

achi eved e sa at 1
HPLC/E@lMSWgﬁ@SUﬂfnh‘ﬂUmﬂmﬂ pl asma treated sarrpl es vvere

{?Q\@hg]gi e?ragéség\é’géa?%fgj@lg?{% C]p.q{;,@ey @%Plgy | nﬁsiéte\{ferg evaluated over
1,5, 10C90hEP50 %mésesl? or t892Ard pbihes. ﬁ@m-'l-ro?@tagﬁa\wats |E>1ﬂ'e"tt€d ﬁﬁg a 10 ml test

Optimzed H' P peptides vvere eval uated over 1,
tube. BﬂeathﬁOaddled lﬂ)t3élsml Bbra stexdkhsolition qioilit OOOPt)mmeddﬂIP peptlde (1.66

o AP RRB T bS005 LPuLbbFahenfior]R F3E ncubcd

37°C f(gbtabmhﬁf%%ﬂt&oﬂgﬁéd d¢ nedtifat TWPO1t) iRAcERAE @Rk pfbteolytlc activity of
phosphat e buffered saline. The pl asma/ pepti de sanpl e

le
plasma wgpesaseac ulfatlewingt inagth@ticor thtashmplepewersi diluted|Widneld nbly of Hy0,

at 10 Q0 inhactiv roteolytlc activity
Cenmfug?(? rggf‘ﬂg eP e&ag%rgggggl reﬁgr?dg%r ﬁ%ﬁ?ngct i vation, the
RGeS Vesamplies thices amlyikdlorﬂh ©f1 8 H2¥arse pleast rcbfdﬂr@ﬁdSO mm x 2.0
and t he supernat ant uid renoved for analy

mm) usfrgoRAeh Ttk ﬁgo\ﬂébbff%n/élayé 88078 TEAGR pecipavilless byffsiB. A lincar

00 458, ISR T A0 ST R o o o

0.4 ml/him eRluantgraha@titoral byoB% A/a20avBleppihgrf@28 inngaridobBBss spectroscopy.

Al 70% B over 10£n \Mi ufsed at a flowr 860;0 : .
Comparisons of chromatographic profiles of plasma treated peptides (37°C) against peptide
reference samples and plasma controls were used to determine the relative stability of peptide to
plasma treatment.

Controls
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0.4 mM/mn. Eluant was nonitored by UV at a wavel ength
of 220 nm and by mass spectroscopy. Conparisons of
wa@ boooteasayr aphi ¢ profiles of plasnma treated pepCT/USH08/074868
(37C) agai nst peptide reference sanples and plasma
controls were used to deternmine the relative stability
T =0: PfasPEROI7AAN)tHus PlpaigeBtdck saluiemt(0.3 Goit reat $0P&Ye nER. @fd | ml HyO,
80 WD 2009/ 029847 PCT/ US2008/ 074868 T = 0: Plasma (0.7
centrifuge) pl us peptide stock solution (0.3 nl), heat 100C 1
: hag ACKBCOUAR, add 1 ml H,0,
asmargaaf%”aﬁ%%’ gbl &2 mls‘ﬁngﬁé%ﬁs‘yg%% (5’0 méa heat 100C 1 :
centrxfugbn add 1 m H20 centrlfuge Peptl de ref erence heat

PeptldeFrB ?ér}quélﬁéﬁ%g% tomé s%ogg u?wp((ﬁéomnwéléf b pPﬁS,nLeat 100°C 1

min., adEf & €06 no heat: Peptl de stock sol ut| on (O 3 m) add
.7 m PBS plus I m H20. Results
Peptide(rkfareHOPTQETEPRE)t {eSiEgyk Dlugon (33 EWID a@ch@ é’ %lfP}%ﬁ Bhg 4 Inglda0)-
by the appearance of a new conponent (z 5% is
evident after only 1 min. of H P2 incubation. The new

HIP2 (RRMPOPEQGTEPNG) (BEES [ID NONSyBdduacOvE prdtédtgsis By tBOappearance of a
it represents z 50% and at 60 m n éhe concentration
hew copoRCIF (5% 5ThE PHgeDl ARt bl i 08 HIFRARGUPRERT. adhe new component

contmu%‘HDﬁg— %%Pv%ﬁl&gzgt 13 r{NQ %)resenfs tah{i‘ Gt 66‘1@1119 lthé®J¥entration

termnal i'so nad ition, there is
is =~ 7@%i d€heendjar ntehbolipr fsselnnteﬁ@lf ag WPTQWWC@)KSEQ ID NO: 92),

o e o B St g SR L 58 o
presenc@o-ﬁﬁesrmélﬂQﬁBMﬁta&feﬁDPmEi‘N(f} QSEQoifD Ng? 2)3@99@&[@ fr@mhﬁe loss of

conpletely stable to roteases after 1 hr of
IGL. incubation at 37C. [002481 HI P3 (1 GLHDPTQGTEPNGE) (SEQ

3)
R, ) BPAEPALRO BBl Tt S DI OUB 0L Py
C-amidef folth Pt HIPZ ag s Theve b@hIEtelydemblef toeglaafan aholebdes dfer 1 hr of
HDPTQGTEPNG (SEQ I D NO 93 indicating a loss of IG

incubatjapoe49jC.H P3B ( Ac- | GLHDPTQGTEPNGE- NH2) (SEQ I D NO 5)

ocke 0 ;
BBl o1 e hip UTHEnEOBTEESERTREFEEID SI02H FroliiR o Hies i
slower fe@awle(ﬂ;gﬁ?'ﬁml\mef\ﬁ@hﬁn (tBEQattingNOnhceh®htiom bf HIP3 is = 50%. The
to be stabl
major iGanGStetapo e s HUEK/Ss TP RUSERGH O dak elie( g8 o of 1C.
t ed INE, O
?db?ﬂ g]gt e F@ﬁ?ﬁ QAc- 1B HIHTQEFEPREEINAL ASTRNHONO: 5) The blocked
form of HIP3 is completely stable up to 1 hr of plasma incubation.
[00250}] HIP2B Cys-Dimer (Ac-IGLHDPTQGTEPNGC-NH;); (SEQ ID NO: 19)

Results.

This compound appears to be stable to plasma proteases for at least 1 hr. However,
100°C heat treatment of the incubated samples, as well as the T = 0 control, indicated the

conversion of the starting material to a cystine adduct whose structure is

[00251] Ac-IGHDPTQGTEPNGC(C)-NH,. (SEQ ID NO: 94) Conversion appears
to be due to displacement by cysteine, from plasma, when the samples are heated at 100°C.
[00252] HIP2B Cys-PEG (Ac-IGLHDPTQGTEPNGC(PEG)-NH») (SEQ ID NO:

22). This high molecular construct is stable to plasma proteases for up to | hr.
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conversion of the starting material to a cystine
adduct whose structure is [002511
WQEo0p/RBPTQGTEPNGC( C) - NH2. (SEQ | D NO 94) ConRET/EE1908/074868

appears to be due to displacenent by cysteine, from

pl asma, when the sanples are heated at 100C. [002521

HoR3g Cys- RE@lz@AcTHe@:HEBT)@@TM@G(IPE@ndl\HE)ZH SEQIdep in plasma is
shown Bl e, Pirorelisal THB? S ELArPefiance i ey aiongy ) aferonly |
minute 2203632884 Tn PibhidS2G8)/ Reidt86/poh &I Zo3hn RSl fnsreaddBver time and

proteolysis of the H P2 and H P2B ptides in pI asm
represents agéh dvnmajer Fiegabo§ite Fhdentidisd lap éh%ﬂﬁﬂ fgueegweigh primary loss of the

N BBESEEDRE 5L S DS PIREDS 4 3 UL Gaktd oo opc

comple&%ﬂithﬁla eSplhdmi pRARISRY @ hotul cbfﬁnafbdtloﬂi s7é€emlsckaddorms of HIP2
maj or nmetabolite is identified as, the

and H%%Wf@ﬁéléo wh HAP %ﬁ ARfRFP IR as C%ﬁarlﬁ’ Reore N—at’]@rt?r?[%‘léﬁ?l% proteases for up to 1
hr relatly Vséo CHE! glo%ﬁgﬁ gg%&&@@r IIBI lpﬁ% Rfivilies fo'f rﬁItPZEhéx%edlso very

m no acl eare tely stab
stable. pI asma prot eases after 1 hour of i ncubation at 37C.

Bl ocked forns of H P2 d eferred to as H P2B

and HI P3B are cI early n@ﬁ@“ﬂ’gg to plasma proteases

for up to | rel i,ve to the unblo e truct .

02841 and HE@;Zlaéﬁ R?gm%so ORjiEHE W%ﬁ‘éﬁ%‘g‘%ma 1764 human cell
line froﬁ‘xtl‘ﬁpﬁ gpaﬁé%%égéﬁleﬁggzéﬁg khdh bz PRSI L @e lﬁﬂbé&' &n 91ftro of impact of

an established Imortalized human cell [|ine
HIPs arfdr Gmlmmﬂdﬂﬁamnemhncpre@mmheIvmu@ableteﬂsTklﬁm@H lme demonstrates the
in vitro o}
ability (G HUa PG OB PHETAR SH o Tofl WRLoREVY abdipe Therefore
PANC-Thie$ls Rk |!1§eﬂeasd§r§&ﬁ’égz§t@tt63th% haturdhy | detitring@ progenitor cells of the
differentiate into ot pancreatic cell types upon
pancreagppr opr | at e si gnal [ ng Therefore, PANC-| cells were

@ggeﬁ itor i rf % S%Q&gﬁgﬁfjg?hgsF%g&gggﬁrg%edli containing 10%

fetal bov@lel erug, T'Eheswﬁeoderé incliB&tedl laa SR DA, 5YDOVENM foe didahours and then treated
_ contai ning 10% fetal bovine serum The cells were
with HIPs g Bl pongentiaiton 960l GOpM. okhis irepgigns wWamh get ﬁ‘é‘i‘\ed once a day for

four da%*/lﬁ{rﬁg ﬁf’M’fI Jah e E’é]sa\ketretb?ol{ehqgl B&Wﬁfé%ﬂa%a h%gé cell extracts

I's treatnment was pertforned once a
the totaia;ysteuOIEvbhewénef dderdayed, hmdc®) Inscmgramsbof)kcﬁal pmt@bt\mrn used to
the cell sates. In_these cell extra the tot

perforny, th gp:ﬁeqne lof anglisis Tag emp! ﬁ%&ontﬁlﬁlﬁp%%b rﬂ”(’ff%?rgﬁg?é)fmteins were
diluted §:P Yo%hm@rb%tfﬁh @oﬁ’f'ﬁﬁﬁlg%?t%t 9, opﬁlrefrec'id@lﬁéqgge‘ﬁ@§§t§f1ﬁ’er9ip%ethanol and

anal ysi’s e sanples containing 50 m crograns of
loaded putoteacinsvelepé thaligblutAditeri the | abevttioplgorbsi$ fagd toamnfeaiadi rihe groteins to

0
nitrocelrugésggqférg %clgs: g@fﬁr\%’nﬁ'g 8? grtsH{é éVé’l}S %e%? eé :%gghgsng phmarydantlbody
the pol@16E IRRREK @Al SnAME 4ntiBDSY €4b12b41 BIBGATHF 30009, and as secondary
nitrocel lul ose nenbranes,” the presence of insulin was

antibody éteex@bleldp@yclggalfigRﬁgmgugq:tq:@rtyclgﬁlfqnt(ddytmq H&000 for the NIT gel and

C cken anti insulin antibody (abl4042,
1/2000& It%#‘gﬁ@é} eT'ZOOO), and as secondary

[00256] Fig. 9 is the Western Blot analysis demonstrating expression of human
insulin from PANC-1 cells in response to incubation with HIP optimized HIP. The panel below

labeled A demonstrates bands for insulin in the Panc-1 cells when the samples were loaded in
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anti body the rabbit polycl onal - HRP conj ugat ed
anti-chicken (dilution 1/1000 for the NIT gel and
waL@00msior the PANC-1 gel). [002561 Fig. 9 i SPCT®ES2008/074868
Western Bl ot anal ysis denonstrating expression of
human insulin from PANC-1 cells in response to
non-redubiggRandicionsy The HsBtopdicaieztbat FHFR, HTAZB pandeilIPRedimarized stimulate

IabeledAdem)nstrat S r insulin jn the Pan
more. RSB STARSHOR B8 Ao UL 2B FSA oS TTo) pafj rEHSgE ggaions, the

D84 !ﬁ%y @ﬁ%{a@géf% iNAR-ih 8UACIr&Geduced and therefore
dlsmph\é@% tg?géns Thge resul%t%s i hdi cat e %hat H P2, H P2B, and
the chaiﬂld?@smbarmd el irsthisnadndition, therissuiin sotibastygioss nelticam Witigisulin. In

contrast Wgnondqe B(ﬁg%alé&lgg%gihec%gﬁlégh%ecu]te d#&l}gpege Ftr?d’] gs' Iteccgéﬁzed by the
antxbod‘}hal ninthe insulin are reduced and ther ef ore the

Chain are separated and, in this condition, the
(00367 n anFigb Gy shiveshenistalrRsaiein GRRIANFGH IR ey sams, membranes as in
nt & 0 Wy
s BB SO DEAUELI GEPFLILATE, LGl A dmonsts

the dlffarréhl bﬁ@k}/coni@@gﬁﬂar RigunOd@ mbiemst l‘iélettoﬁahbromimﬂ@ieh in the NIT-1 and
contai ned in the same__nmenbr anes [1 de . b
PANC-dgel NeRR P AIBRL. e JbTRIReBRs g Blf%‘ilg Vergjuged to perform the

WestenF HI6E Al st@' hd gargﬁl'é@ RhfafHiss 5@h1%50r0§r§1%s oiff T{)]I%Ee?ﬁkt were diluted in

nes CO taln simlar anpunt- of protelns e total
loadingpindfee tonthieingl s nioh SYehef thit Tedhiciag dgerPARIG-mhersapipethaal,cand loaded into

and 50 mcrograns of total protein were
eaChW‘gg%fi‘%‘fgqperformthe Western Bl ot analysis. The

Bes conhai pbi@ad OstalhingO dembBstRfesP iRl eihes dv¥idrences in insulin
diluted in |oadin Ig buffer containing or not 5% of the

expressradigeriong tagé’fﬂretbé{ s ped OapmaredHails [are reidelpisddadh amewnt of protein
loaded d‘é?rgf‘h g&iehlat ggso ﬁl]lgt lg%el?] é)f %Pgl;n%?%r Hsllﬁnf Q8 %%ﬁl%?'ﬂ@ P@mbrane in the

erences rn

reducin@¥BRESSHOT Hod sitehded @ diatk 6f goteird Ps and Opt i mi zed
| Ps are not related wth anount of protein |oaded in

the wells. Also the | ackX6MEBLER for insulin, for
exangl the nmembrane in the reduci n%gga%&dl tions,
259k t r i bbffeets pHHEP pedRpomizsd SHB Hept ¢ M Ofni@@yff PANC-

1 Cell ]I%Br Hho o%éllso r%%%%-a% t@ff’%&i r@ég nP %ﬁe ceﬁ§ ffpgﬂ\?vgﬁl élfour days. In Fig.

10A, takéead Gﬁly Mat DOOX lﬁla’gﬁd’lcﬁnctsﬂ mareholbbiPalpiffeiedes chobefsotr between the
days.. In Fig t aken on d

control eaigiion gad ﬂtﬁrﬁellﬁérﬁﬁtﬁé Mog B4s a8 S owiied 2188 qviguhisieigpically more
dlffererRﬁ e\ﬁecl_ﬁj?gﬁlcafé%tlﬁ tle Iq G {400 nd Fg 1@Q|sh§wttﬁeeﬁ§)§fj:ssmn of the

Imze H|PSWIth hi st ol ogi cal | y nore
cell modp}foﬂcgyetman@setﬂrcmghlkdaypaﬂth ¢hd amritly)l ion thévéop, HIP2 in the middle, and

MR O O R
the confrgmrioéd st di& nbOsbpelt thun'd@rgErh%yrE‘h e, th@%@lls ﬁ%ﬁ?&gwﬁﬁ HIP2 and

ttom Pictures were taken on days 1,
HIP2B derdaté sanifRAoKy fragnihﬁur catidloppeanticee Fig. HC demonstrates the progression

of mOf@ﬂg):%ﬁgL ﬁa[nggst ‘ée{ em I{%,S%g?eg&g&t I#%Q%argﬁr&a{ég [ BANEY cell cultures.

Overall, the control-treated cells did not undergo any significant visual changes, the cells treated

with HIP2 and HIP2B deviate significantly from their initial appearance.
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H P2B deviate significantly fromtheir initial

appearance. Fig. 1 OC denonstrates the progression of
worosoplozdsayi cal changes when HI P2 Di ner and H PRCPER083/6¢74868

treated in PANG-1 cell cultures. Overall, the

control -treated cells did not undergo any significant

vi sual changes, the cel EXAMBBRES wth H P2 and H P2B

deviate significantly fromtheir initial appearance.

Re2e0p5 of HEP 2WOAR0AS/ B298HAdn PﬁTdr&ﬁZOﬂ&u@XZlBﬁSe The University of

Pernsy g it {04020 SEIOBT ) By 5P of PRSI G R heptides n
human @b&teatktag &%&Ftcﬁﬁﬁx%g e Hﬁ@zﬁcfra&]fonkgfph@ﬂgn Qﬁﬁdrgzlt%:eéjells were

ept| es in man pancreatic ductal cel
cultured dibrt L(fr dsys ﬁheccdlmgtxamatmaamd then dfcated revarypether @@t wgh HIP2B. Celis

r cul.tured for in_a,col.lagen matrix
were 16Rlr b o e Oy ey i o CRES. et pyaftial Tighd “and DAPI
stainingV®y Shov@RE¢180aryind@ub| asanbivRafFigt @i, mﬂld’l@elfsQInd@‘(ﬂ&Lt ngorphological
mar ker for ductal tissue, and DAPl staining to show
changesthet @du@ddﬂ$M@mXPWSSI%@lﬂsﬂbw}/lﬁ%ﬂﬂh@ negativetq¢ls.cel | s
under went nor phol ogi cal g4egot hat i nduced insulin
expression in otherw se’insulin negative cells.

E 10 611.Pilo n
GHPATE. S0 SPESEBTube) oPPHE R ERRSL S by e non Ovss
Diabeti/Bgiglel. [ 002621 Consistent with the data in the
STZ-treated m ce (above) of increased islet

0042hnd nepaptent wigh fiejdsta inds Phddeeated duice (abrcTBe) of increased islet
r C
s, FETBRSH IS PGP ORGP Rty s g o
potentigiffor OpamizeddgPnesirevids beeasdffiedy ibyer@spepslcecdgemslssas measured
in mce followng HP treatnent f 39 days. [002631
by C-pepiide frylsdp 8yee "glféﬂg I'cﬁp e‘?ﬁf&%& f&¥Sused as a nodel

iafzagype I Thé“Hoﬁ' msg@emﬁaea@qm> aidsi tsowedo&s gl@@@ae@r type 1

I's the nost challenging in that the underlying damage
autoimmon¢ kdebp@sicrBas femu of tdsabietes Uk ithe prostinballeopingsindthet the underlying
order .to sho

samas 4 RSPt e REASLBLE i e S Eho B oo, i

order t@é’lw'vd'ﬂ@ﬁﬁﬁﬁe%l@tr 110 EnRB R thifMbH ofRIPabeRS An iMnRAF R B@hdcOpent must
H P. The NOD nouse nodel is extrenely difficult

be usedmﬂcr@mbllwél@au‘gél HifafpedfOPHaouse aeodehis %ﬁleyletw@ﬁfsqugnwéﬂl because
many ozzco{rqugcgdl abet i@' ta%xngengg be@olcﬁee %B%t?cshrﬁpﬁ? 1o 13 @%518{’1 h\%flg'reas others

onin

develog ﬁlvéretdlémﬁ@e i fMimpeinteeation $n cHi fralﬁ)slgbmctr@ouse model is difficult to
determ ne. [002641 In a prelinmnary study that

determigig | i zi ng the i rmune tol erance agent, |ysophylline

unde , h
gfl}oég | c a;]n ddae ?Llﬂﬂ]‘rﬂg q g%fd}egl?at gggllig?é%gtg& pﬁxijrgt?fééé’gﬁrance agent,
lysophyltike2 (DSBS uh&ér aa@ld}“nﬁﬁlﬁ fress NOP. mise S}IIHDV\hSECIameFdigbetin and were

random{foghdo PRGBS Lo LoD Tt h Eipd FLEOR RUSHL ML RS Shown i Fig. 12, of
the group who received LSF at the appropriate time, the two treated with HIP responded with
steadily improved glucose levels during the study compared to the NOD mouse treated with LSF
alone that had gradual elevations in glucose throughout the study. While not a statistically
significant study, these data provide very compelling evidence for pursuit of the combination of

an immune tolerance agent and HIP for type 1 diabetes.
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steadily inproved glucose |evels during the study

conpared to the NOD nouse treated with LSF al one that
whawogemdual el evati ons in glucose throughout PEEUS2008/074868

study. Wiile not a statistically significant study,

these data provide very conpelling evidence for

pursuit of the conbi natiXxaMHLE &h i mmune tol erance

agent and HI P for type | diabetes. Page 66 of 80 WD

PR8502984 mpucT/AIS2FASY Bt 8582 (EXPIMDLIEciﬂIo[ OOB@B}"ollowing sets of

| npact of H nd H P2 on H ece
studies GGy 86t G B 1 51 GUFSSC dartURech e MIFTATINR sl theytoplasmic
membr:ﬁ’ns: I%Eép@&xt fo¥ 811@Sarid! (B4t King Fonk MLFR&5tbOR Weldlicldl§ The receptor for
cytopllasmc nenbrane receptor for H P and traffickin
Humanf Pmrhltthéemei@ep*tasrlaheéect heing ue | double ﬁﬁ@oﬂéd@pﬁhgﬁ tﬁoﬁ stable human

A I e ST L —

rabbit | Jlne[bﬁmﬁh@yﬁ fusfes@nt 4ROdy was a rabbit pol ycl onal and
the second was a goat-anti- rabbit Iabel ed with

100266k s c ent hepgecellf Gmo® G1ormARY dn saups fige dogdid :aﬁﬁwlvmu treated with
S [ e
A G
culturedgvehop rﬁeetrxaddxacmm@emth aied ithowriEIP, and inseedn iffree swadienwith trypsin
free pedi d.without HP, and in seru
(TSEM}.Bais g Qowﬂtqﬁ Sm}bg?&ﬁ&ﬂ@wﬁws ntegiyae 3%%2%}&%3? ghanges.
gdm Yy desmh'&e%teagmﬂﬁﬁs uB@Lr sBbld MRS VR QR ag&l @bult. When
hanges. 1002671 \WWen treated wth H P under sta
treated sathdid P arisr dmlmmmg@bz crcmswltemt cignonst tl@altab@e@wqc:hptlelt Responds to
under | oprent a nt condi t.i ons
the prejiieBalIF dueprEF PEEUATY oo HETHRELEARESE ) Bipvine 1o the
nuclear RRINNGaRNC RS i @1 Hﬂﬁr&x‘x’ﬁaﬁ&{ asfeivanbr ane and
nmovi ng to the nucl ear nenbrane where the signals for

HoR68l ent i Stticorireated widcHIR wader [s@(bimsandwv@ﬁ» na gunges result. When

treated Wtsejrhﬁt g g}t‘ ggvreldc’;{r%ae% llgcond ee?eng 2\8/% 1o%nr§é H}%nlgﬁeﬁe({ fe r%%%t%)r retsponds to

the prese@télof HIRSy bdifg leakipbedied 3emt AytdphspRa @h‘e]ﬁlﬁanet he@l moving to the
presence of HI P by being encapsul ated by the

nuclear@ﬁ%@l@s\m@e Hﬁﬁ&rﬁt}ﬁefoaﬁ ferpiRtiep #16 reqsevednucl ear
ane t r | I
RABEATS “HEr 1 uBaRARE Paliels fuls LAY A kB RIfid incubated in
serum ftdfeembmdmvﬂlfﬂerehnytpsnm aled célhagragaek. | HIP seeptor fiy epregulated during
dlfferentlate nto islet cell [ S. [ )
dlfferenflé%fém human paiceslie &F‘Ié%ia%?ﬁpﬁéfs ta.laﬂtF@Fg?(ftS%&’?rﬁnéﬁi&B interact

with Hlbl&wg@e@»t&arlﬁw ahl Offhi& AN PRRRALR UKD ESRHAGE H’YPtcheptor on the
H P2 and H P2B interact wth H P receptor. H P2 and

cytOplas(qmm mepkanélifRBhs triudlduatod dhe calld semfikatng tdneretiation of pancreatic

.0r .on .t he Ias c nmenbrane into the nucl eus
progem@,r C'felﬁge‘n{oe‘fl?‘gmsﬁrpw {‘) $ferentiation of pancreatic

P0RIRNI t Or Figeh b SddnirRirhtas WAHD @xﬁtpﬂu&mmmewcqﬁbletaﬁubody labeled
1002701 Fig. 14 denonstrates rabbit anti-hunman

with Cyd e ) BSleomyi (Baﬁém withi ISR B D tnigay HIFSHR f hbours. HIP
stlmulatﬁf g1 (re ep oSan'\”{le rane r'Y(Ii &)ccli%em 0 %dengh (P ?)yflg)er cﬁgplgsonlilxc rmembrane
and transported to the nuclear membrane.

[00271] Figure 15 demonstrates repeated immunofluorescent analyses of the

impact of Optimized HIP2B on the HIP receptor (EXTL3). The upper panels indicated by the
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stinmul ates the receptor nenbrane bound protein to be
engul fed by the cytoplasm c nenbrane and transported
wao eooplozoswucl ear menbrane. [00271] Figure 15  PCT/US2008/074868
denonstrat es repeated i munofl uorescent anal yses of
the inpact of Optimzed H P2B on the H P receptor
Cy3 infiaXidfBloresthe uppeg pal1d 3 (rdikatledhbylowhe paldge Bi7agsf the Cy3

immung%?mv%qQ‘% géggé"?beg%{v#f% Q84 %@hﬁ%@ nmg ?]f tth:| 8[10161 Cells were

grown [IOWRdaRPEBIW R IncldMYESa b&RroPYRd cérﬂ’?ﬂ%@@ﬁi &I iRy R berfileé medium
has been overlaid with DAPI (blu stai ning of the

(SEM) nydhepresaiel & shserece ofr B iThesyeallowapaoys dwnansiesed axanzges of the

I u
surface exﬁw?c—%"slog %TES’ rg%ﬁ\é'r“? grrl esgaélﬁgxlg %rro a}g\é\@eﬁ@gnbﬁi{"c%? bsﬁ]dé:rs are well-
definedy@ldlcamn g surGans eﬁtgmamsﬁ A EXHxXaopiespiaiméb heemisaried athe yenow arrows
ression of EXTL3 grown in standard _growth nediu

. eXx
delineatgfhe gl pordgisgdiils the é“%l are sy ifedug. nBiceatddifgmages %{@éeﬂs grown
X [ I
in SFMEXRKAES! @ izt e i A PR aR T lashlC Q¥R sthing. The
green eanoezvssilhowmhe dadkl ofestaiing i thel Ipesmmmgéﬁlaamwleueme geowarrows in the
i,zed in th

lower W Ot b%;ogyt @pgg@‘rfi%m&f’ga?t %dﬁ\?@]—ﬁ)é@l §t%1é1H1g of the nuclei

mdlcatlﬁ% OMsk SHEWTLREn tRCKuQdusStiaithé Uﬂpér '?m'é?@op@l%'ctell? @ro@&fn in SFM and
e nuclei. The green arrows in ower imagée of

HIP, theeptesenge m/ﬁqEXﬁ Lgnmmwtmm&tl@ thm@nle-;es bndleathbly the blue arrows

susgesf dt-RPufle SXTHE N oot Mol B RE Bl bR eidn in e

and HIBFMeaside attoRs ihflieaprias @B@lﬁoﬁ)fof X lndcleimh ﬁﬁéﬂ@hcﬁl ifhgk Nhere is an
the nucl eus indicated by the blue arrows gests a

overlapy pheY ey dretBRInEXTIE RS CHEPIngiainangs thal rearieborabgsefhe nuclear
locahza:tlggg?E%TL%quu% agxrom 'S@?@EJ%{L gﬁgfﬂ_ﬂn%}llln Hlue arrows

cate the position o Fe 1 ower
i mage there is an overlap of EXTL3-Cy3 staining and

B8 o0 Biiott “Hopbitles SoVOREFS BUBIS panecspdTIp receptor
(EXTL%grﬂsiocét[@lgl?&n tlﬁ@%gcg}ﬁgsnﬁb Qhrd tgquﬁkﬁ?éé@(t%ﬁg’sﬁ\!@l cells. Western

timzed H P2B e ces H P receptor
blot anglysanef HER(EXALB) bvelshe cggb‘sm.i'm asinmcclema flacgore isaateliat the indicated
ime popS BB B e B Bl SRR b ey
were oBséfole@ta%a@ Rfurd Ber! AL EAMESEFM U iROWR Q{1Pt SAdMBSE BF @Hﬁi @hd HIP2B in
anal ysi s denonstrates hi gher nuclear levels of HP

culture mé@m@anqem@)ﬁ nyglear translocatog, é@m@lsltf@tpdé)yalﬂghqr nuclear levels of
this pro?elilll Etug(fglbrpuéesne Vglsé gﬁrﬁtgar?slgaps Add' rﬁ%qp 1}1 '_¥1e presence o¥ ?1%15 there is

enhancddftﬁ@ ghixtadation nméemmsmaaﬁ@ﬂ thycyt T}gbﬁﬁlc RUFIp@AMcht@Y heSnucleus and
this protein at 30 m nutes. conpari sons

that EX&éﬁryﬁglparatf@smmoq ¢anteempidaiedh by beth the presenyerad HIB Western blots
of EXTL3 fromthe
are repe%{é? géph%ggumggg é%%%geﬁits%gltlh%& %‘Ltgenucl eus and that EXTL3
nucl ear transl ocation can be nodul ated by both the
presence of HIP Western blots are repeated results
usi ng these cells and EXceMPOENtS. EXAVPLE 12

[00273] In a randomized, placebo-controlled study of HIP2, HIP2B v. placebo,

eighty (80) mice were treated with STZ to induce diabetes. Mice were monitored until they
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[002731 I n a random zed, placebo-controlled study of
H P2, H P2B v. placebo, eighty (80) mce were treated
wowak/08B47 t 0 i nduce di abetes. M ce were nonit oOPETUSIINS/D74868
they Page 68 of 80 WO 2009/ 029847 PCT/ US2008/ 074868
reached a | evel of hyperglycem a consistent with the
reachedm destel of hypeaplzeania cBagelbntbitly thecanset ¢fediehietes. fRascline glucose levels

int ervent. r.ag n
o i BRI E, RC28 8 oo TR AT BEDR, it

differefidel GBS Be |ghubS lewmn@nbrkge thdl BIP nifiterwégtidr @rou@k Qupstharpdacebo group
t he placebo group (p=0.301). [002741 After 36 days,
(P=03@&) HI P treated nice are off insulin and gl ucoses have

AP acegd do%r%aﬁgﬁmah' ﬁﬁmﬁjeyte@%fégrgf’@ ofdidsQlid Qﬁ?lglucgses have

0 group. oMy selected mce were sacri
trendecﬂdemgaxﬁMgldﬁmle of canpearat tedthet lecebo group. Randomly selected mice

were sagngg?cg EI A o gglax%}erg g]%nusﬁt e%ﬁmﬂ%tg?tto nbléqjjg eg%tlie(ljrepancreata C-
peptlde' zﬂlta@rsé’seéﬂ t@in akd@nde RUN:IS 39 @c%rs\Mf idtervBide %Iee}‘énﬁﬁfinlx mice will
glucose |l evels and overall health for the next

be testedlacgﬁsly fprogaqse lqvels| andiorenal} hea»léh foathcorextiehdayst r at es 't hat

eat n@n results 79 o
'ﬂl(f%gg ed t& re&mlg%%/ oevelbjé{gorbgejmox}s( atey g‘.a;fl ?ltgir’] ?refatﬁ%ent results in a 38.7%
reductiéi @dtdhpatd enphtebd B20109).f of nadiase thébRiBzatich SOMIP2 to formulate
decrease the actjvity in vivo. 1002761 As shown in

HIP2B didypgt deqrpasepthipaqtivalyi#ine. resul ted i n gl ucose | evel s
IORIGLS” N R U BB PBTTR vehs t ver

116 mG6Rol¢®érlthpn @lackbd(38&HLed<06e AADHG teasé rhiey ehme <ZBOS insulin.

s B B ST LSS B4 G s
mice hé@@ﬁw@stea!@{/ﬁs '<r23\()' ﬁn%)QIL' YIS Qﬁqg‘s%lﬁjt%n@?%og@%mﬂe RigdR in vitro in

has a | onger half fe in saline al so cati ons
serum @7 ldbﬁees tIcHPf 8 has HoRg@thalalife imsxtlindiabsioniMdikficaions to HIP 2 to form

i.N Vi vo 71 T eval uate the therapeutic potenti al
HIP 2B favepei s 13 fCI Y%di abet es nouse nodel was

Y0207 ed. $b@vﬁlu%7tﬁb/t§e} T;S‘@uﬁ@ p)él?é’nﬁal Bf Bt B8 2 STZ-induced diabetes

Intraperitoneally with STZ at mg/ kg in citrate

mouse pgfl¢layas Lﬁ!rhmd SSIXﬁOGES@Ie/éthwmvem@atyé mtrppesiogeall WenSTZ at 50

mg/kg ﬂhél?rgif | Blg]ffer (égloé\gr eve%ﬁgé@tzv%d%gttﬁgr}agﬁ?er th?m %Vg]e%c Mice were
randomeRASRGUhE ‘é@ldydﬂté% th8bred %ﬁdé@@ﬁ@el’\@% PO RgRH BRI Y consecutive
using a drop of blood collected froma nick nmade on

days. Bﬂ(h)@l gligpsefvaseottitgrdd datlyustmes depsefitdoshedlensddrom a nick made on

the tip 0 l}ﬁe{)tgl]é @%Céﬁsel 1%§asgre?/ne oﬁgﬁer{f%eggnqeg @Ergff?ﬁ%h%;)mme[eﬁ If the blood

glucoseaﬁ\!'drﬁk a\Pgnika PRLE th Wb iUl thdadihalWhd trBREd witBYnsulin (1 Unit per
gl argi ne insulin, intranuscul arly) until blood gl ucose

day, gladgiop pesdlibeinbamssalary) ohtil Wopd gbicdse dvaspddetpﬁlowmﬁ msg/tiL.nA record

was ke;% ofl 18%}11& ﬁ%grpg?kﬂ Sglblﬂ gwréggﬁrc:?gfpgm ! Sog(fbg pléléformed An
additiorial @&hﬁﬁ’aly\&v@ﬁ ot 4reafed Wiy ﬂﬂ%ﬁ&j wefe @2l abkéthlish non-diabetic baseline

non-di abeti ¢ baseline val ues.
values.

[00278] Animals were assigned into three groups, as shown in Table 4. Diabetic

animals were injected intraperitoneally twice daily (am and pm) for 39 consecutive days with
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1002781 Animals were assigned into three groups, as
shown in Table 4. Diabetic aninmals were injected
wo paowapmsai toneal |y twice daily (amand pm) forPGPUS2008/074868
consecutive days with Page 69 of 80 WO 2009/ 029847
PCT/ US2008/ 074868 either vehicle control, H P2 (300
either yphiabe CQ*MtMBU(P?(IG@Q ugMncHIH&H)mOQagh Mficet fiem tepetng nttreatment arms

(Groupévgqﬁ)l Were S??!gfs ce% a%yr (§ agnr Ie{vler(ilﬁg (?2'1%\5\6 P?éa %c? Ogl ke L pere fasted

with adnéralngi glgc@bueaﬁ emd:@m%ﬂ p’fb&lﬁu rs@ékifivel Qﬂndtﬂw&ﬁ@bhsfxd&éd as a fasting
whi ch was considered as a fasting . glucose |evel. The
glucosq lewali N Iﬁgte@ﬁqnm argmg{@gu%w@re g pemcd adthia Iﬁeﬁifﬁal intervention from

Day 4(%??.' ;ﬂlj m;/]r %?:ﬁg&? 'aﬁi'l)‘? %Jrﬁﬁg;%%e ﬂea@grea{ggﬁym{d? gelive Qdmlmstratlon

when appropniast rﬁiudyomdpovmgamcbﬂpd apr folib@ingStl ydyargesl poblobd glucose and 2)
i ncl uc‘ed the following: 1) changes in blood glucose

changes fyinsylin TeAWHIRENY. 1 i nsul i n requi rements. Table 4:
Random zati on of STZ-rendered di abetic mce G oup

Table 4T RGANIRNLEPSAOE PASE kY BLIORSE Vol ure Number of

T CIiT 21T © IIIJ' T UTlI ST l Um'l

Z}'ﬁ”&“ﬁ P2 b1p HS fefct | prDoss a odose Y@““Ha J yN)(mber of

SSHIPZBZIP|n|g1|onS 300 ¢ 100 | 20 dai| 4nimals
X]39 daysiclp 0027P2 Pugectivhe [ cour se of [t he moydy, Hoth 20
Hi P2 and H P2B paayps3hads § signifi ¢ant decreasq in
2 bliood diirrgose | pvabsnjédiiens | he 300pg r of gr owp.ul Therle 20
was, however, npdaifgiX §edgn¢e in bl oo gl ucose | evel
3 betweempire WO Hirnft@ipS] Frodpe 17 denppsgiratgs 20
that by day 36} 4dgdifd &g¢tjons to HHIP 2 to formHI P 2B
Rave not di m ni shed acti Vi y im Vivo. HIP_treatnent

A L8 535,015 B Uy, 14 Tt T 1

signiﬁcaﬁmﬂaecﬁefaﬁe of bloroﬂLgllm)se E&\fetsyfrsmmhé Zonol( &oblk) Thkre was, however no
HI P- glucose |evels <230 ng/dL. N n

d had
differencey; 53&013 1 900?? ehbenaen fearedih %r@upﬁadFI@m?cb%éemWéP@s that by

2
o SN LGP0 PP 715 RoBUBREHERLEL B0 . i
treatme%%dtdﬂbd@ludwé lam]srtbatavht nil 6 ugdd i dowofthidl PAcebdl (I?ZB 7% p<0.05).

RSyl 35505 The e, el e ol s Lol vas 500,
levels <Q§¢) %(!114 INnge (‘Bl%ﬁgﬁ’li’?) & PlﬂeBolnreﬁ@H edcony %ﬁcc(s@ TQeR2)30 mg/dL.

gure 18 is a graph depicting t
ﬂlﬂl&@ﬂse I eE@us‘a h%mrvgngDlPQ@lctmgethc ewlerégr @h’)glme levels in an STZ-

Diabetlg l%réltgés% 8%"%?{1 golfcl?\xh\and ng%tteg%loong of %2 Igbﬁeand p?acebo. The mean

baseline glucose level was 300 mg/dL + 2 mg/dL with no significant differences between the

placebo or HIP-treated groups (p=0.301).

[00281] Figure 18 is a graph depicting the daily glucose levels among HIP2B
treated (green) and control (purple) and placebo groups of mice. The slopes of the lines of each
group (Figure 18) represent the rate of change in glucose levels, which we refer to as
“regeneration speed.” HIP2B treatment resulted in rate of fall (regeneration speed) in glucose
levels of -0.602 as compared to rate of rise in glucose in levels within the placebo-treated group

having a rate of rise in glucose of +0.381 over the course of the study from days 1-39.
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group (Figure 18) represent the rate of change in
gl ucose levels, which we refer to as "regeneration

WG p@em2984Hl P2B treatnent resulted in rate of fBET/US2008/074868
(regeneration speed) in glucose Ilevels of -0.602 as
conpared to rate of rise in glucose in levels within
{0028p] acebdidured® demgnotapes thadiffegeracy ot guafse bewesennlay 1 and day

38 of tg(laijﬁgl%;e@gpa;gé ?é@%vg—hgé 7 C;geﬁgpogf L h Stegl%}'lxstratesn}he improved
glucose %H@%ngﬁg Qgpdtgﬁéed [}ﬁﬁgﬁ%&lgérgygﬁ‘e 159 dﬁm%r&%‘g%dtd&trol (blue)

erence | ucose between and day of the
treated gtcm;ty oé mrpfaau thg bbglﬁmsg apji Pad ah mtwaaemo TR qgutre! grgup had a mean

increasg ?% i S@Z%gp e’glypﬁ@n?s3 3 éuco CI%IF 5?2‘2% HIEZ, groups had

mgmﬁc‘ﬁs@tﬁeﬂﬁ&tx&ﬁ'fb@% bab&lRRL Rih Of 1¢Rs r@hfzﬁ!m@gﬁ glicotder 235.3 mg/dL in the
begi nni ng and end of intervention. The control group

HIP2B tgxdum (pehfi24 ifioot easeol) rapeh bHsemsidloy 98, IéIP@gga’ﬂlpt@ =0.029 from
comrol§134 6 ng/dL. The HI P2B and H P2 groups had

si gni ficant reductions frombaseline with a nean
[‘(IUIBaﬁt | NgFiguue 08 dembnRdfesYastiylgdglutase tiwels il (R2 Btu@[ymlq:se between

0.024 fromcontrol) and 231. [d n the HP
treatmegfé‘@ﬁpg( 1o-T e@’é“*ﬂ‘??ﬂﬂ{ %%frF%F’)em %‘Gggﬁﬁ IPE‘?S&E}S @1%56 at study end of
106.7 ng%{fﬂ nSg, 5@ eat d (ﬂﬁ 951%28%@ t%g)é%b% @éatédq&n%%l-bd%tﬁh‘?%n fasting

timzed H P2B
glucoset «f%mnt 8@ IScmg/dhatha UElhbtkfﬂng?Qu’a’c%@ micedtaddymeardfasfing glucose

of 115. % 5- &gg{ggﬁ‘ 5’8 Q{{Eg?d %Oréﬁztrﬁd g’%ﬁégﬁ%@sﬁaﬂ@f &8 Ricose

of 258.00 + 84.5 ng/dL. The unbl ocked H P2-treated

m ce had a nean fasting glucose of 115.3 ng/dL + 16.5
0284l (p= oFm 2bdnipam@tqsdh¢ rrsulty elcglbense rtelataége tpsbigpperformed

e e s

mgmﬁchlﬁt@}aﬁlﬂﬁﬂl meaistatste antlBrih @éruhloatSaneglfeleﬁ eOpﬁhiZemHﬂPdZE-lheB a longer
is significantly nore a nore stable in vitr

in

half- hfesmsahmaﬂlsw Nedjfieions eptilhie domp HIDgBbayeqof éﬁ@@%shed activity in
half-life in saline also. Mdifications to HP 2 to
formH P 2B have not dimnished activity in vivo
Exanpl e 13 [002851 Taxempleut® e t he therapeutic
potential and | owest efficacious dose of HI P2B
necessary to significantly inprove glycenic control, a

8f eSPOTS %vﬁw%e%eﬂ g@dtfagm%%al ;maciaee@g AR osc of HIP2B

use nodel was conducte Fi gure 22
necessatle o nsgm At aslyt h@roees@lycsnmf canttds e despospasastidysitglizing STZ-
. of. H P2B conducted t | uate and conpare the
mducede& %?Ssm%‘fse@‘iﬁﬁ” "l%P ‘% on gl ucose control when

fiR2ByEr ed gfoul 51 @EMB&tQ%QE@%shIﬂs af Qlda&eie@ﬁo&@qﬁmym@ of HIP2B
mce In order to determ ne the | owest gﬁtentla

conducgd dagealpricdudi segnitahe theastiastmeeOpiimarsg. H Bsomgwysw\ﬂmtml when

mzed tria eter ethel
dehvere? (éxﬁft') ngldgﬁ%gegfm I—alJ%fEe yclenmmécec bng? to daIe Yfhe the lowest
potentiAt ARRKADtMCcDE the maximum efficacy. This study was a randomized trial to

Vivo

determine the impact of five concentrations of HIP2B on glycemic control and attenuation of

diabetes in an STZ-treated mouse model. Treatment groups ranged from a maximum of 1000
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di abetes in an STZ-treated nouse nodel. Treatnent
groups ranged froma maxi nrum of 1000 Page 71 of 80 WO
wWQo@9NRBRIB47 PCT/ US2008/ 074868 mi crogr ans Bl DPE€DUS2008/074868
m crograns BID of Optimzed H P2B in 100 ul of
i sotonic saline. The six study groups are listed
microghehsoBID 15262 zﬁgtdgvaﬂs B® DCthi&iaézl ABRZR in 100 ulvoE3sotonic saline. The

> kg ca; ;=0 say ut 1 1CE3 =g
six St“@%%%%s a‘ﬁ%‘%ﬂg‘?‘g“’g 120 ul BID=2 =g 4Ac_H, & : me day
Ekg-cat 2 10 faE kd gttt 1 oNLnvE | ul BID-0O. 2
Tast rrg Tz oG- a~ ~C =E Cat 1 =E day iv ra = h ul
AnidaB ‘- e’ d%;ﬁi“ g"“l%e“""dzﬁ?j"““gk cav 4i.1mk_dy
: i =31 .Cl ne kE :a: C
l ==k d3y O0S=E :
, ul BID (002871
n mce at
patterns in the
e of the potent| al gI ugose variations at
j surenents, five-day
NOMiAAg 8V er 4ge--gl-tgese valieswakel cal cul ated daily in
eaph=: &f eat rent group. The inpact pf H P2B
copcentratigns was eval uated by 1)|the average gl ucose
| epers=and ZL“"FH'é LA B 21 Mhi ch fhe differing
cof @Mt r at i qns 0f HI P2B attenuated|the devel opnent of
gl ue0se, LOXi 6l Ly a5 pHeberi.ped by fhe glycemc
excur si ons amprgrintervention groups conpared to the
con fF‘n’P group- rnn')gm Ei gure 22 dapi cts the dose
re&p‘g,rgﬁ‘emsud%ﬁgmﬂd;umﬁﬂ |n STZ-trpated mce and
confirme that the efficacy anong dl abetic mce treated
Ki(h@ﬂlo 1%&@91&9@%&% Eﬁé&ﬁ&ﬁ i3 1@'ch@%§‘ GstL Ylﬁ‘ioeﬁlfdependent of
t Iess than 1 ng/ kg dosing t r was a di m ni shed
feedingqfattrzmaory tled mival Becauserd Cihe \phienhalcgincoss wanatsonts at gheQtirtie of the daily

and / ose l.evels. 891 Optim zed HIP
glucosed@lg%siumenlrg tkﬁzg' YRS E AOTHET g&c?ge oSy WP 4B La @ﬁé‘ﬂg’ in each
treatmeAB ol UIThB ifhphct LRGIIPIE %bﬁ@ﬂ?raﬁﬁns%ﬁ%ﬁ%ﬁed @ypl%Eihe average glucose
inftiates a signaling cascade |eading to islet

levels prebgentdsi extentntoc oviichaghe tdofférmguicomeenirationsi ef HIREB attenuated the

developngent o8 Yucose ttolgl%ltgf%é %ope%leameé by NEfe gliycem@c excursmxys an¥0ng intervention

(29

groups compared to the control group.

[00288] Figure 22 depicts the dose response study conducted in STZ-treated mice
and confirms that the efficacy among diabetic mice treated with 10, 100 and 1000 micrograms
BID are equivalent. At less than 1 mg/kg dosing there was a diminished efficacy signal in
mice which corresponds to a 0.1 and 0.01 mg/kg dose levels.

100289] Optimized HIP2B is distinct in many ways from traditional therapies such
as insulin for the treatment of diabetes. HIP2B initiates a signaling cascade leading to islet
neogenesis. In contrast to insulin, in which the efficacy of the response is measured primarily by
its immediate glucose-lowering capacity, the pharmacodynamic response of any islet neogenesis
agent i1s measured over days and weeks. Thus, the efficacy of islet neogenesis agents such as

HIP2B and INGAP may be evaluated not only by long term restoration of glycemic control
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its i medi ate glucose-lowering capacity, the
phar macodynani ¢ response of any islet neogenesis
w@o@ni24837 measur ed over days and weeks. Thus, PEEUS2008/074868
ef ficacy of islet neogenesis agents such as H P2B and
I NGAP may be eval uated not only by long term
following sdpestad idaity dbsigd, \brenise byoint attdnuatiRagel derfly@mis@nd/or the rate at
2009/ 029847 PCT/ /074868 follow n epeat ed
which GY8Ye5mES AV et a0 By TERESTR ARBTG5 GHeD cerin
foR9HR! YCemha.dod diQlualibe répblscalvas Whik@hte@ US| 16 @Miuteel B average
achl eved. Al HI P treatnent groups approached
glucoseewgh ylregieatest[ Q@2DIE Wmn%wahtq Beuadiionny edpure evhigsdiabetes is
attenua%?eirt‘ g&% gv%{ IOIE\ gxgef Ce%?} ons gee g{lrg % ?#Cu?\ﬁedo% wcatl&?ated by the
differerR¥t ﬁninakﬁné&hglg&rﬁiba@&bﬁoﬂssm aﬁdhe&aahedt gréup lﬂ’ﬁnghout the study

eval uation, we report the change in response lﬁgr ugé
comparg & thas ot canledTowys ghEemifi PreFtTse g GRAPhgipup had no disease
attenua %}]ﬁ/ Caﬁ?" %h?e?%%&”ﬁio@“ Zixéegsee MCE§1§ aEH@ ek 1t %‘ Pwhidh 01‘}‘19 hQHB doses
e study ared to that o e control group's
attenua@dykie HffectGS(dd:Bbﬂb@ha‘s thd Preatcmnbtiol ofglisrage ihadcingeadinseagreup relative
attenuation and achi eved 100% di sease i nduction. The
to the plAcERMEOPR whi ch the H P2B doses attenuated this
g;ﬂ;lﬁ ]E I's gR3ed bPadhies th@ %np/ﬁc'i‘to?%l'i‘ﬂﬁéﬁdgoébn@ént%tl%ﬁ@ eHIPAB on the

reatnent group relative to the placebo group.
attenuafi@0 29 tjabeteguFact28f thepthetes highestitrgatroent devals piteriated the severity of

e PRI A, T VR R BT SR o prosrampe

day delVetcQrBI®) el AdtRleARUaFtE X5 Gtimdiaabpoase 4s@id e thieeRigher dosages.
/ extent. The two | owest treatnent dosage of HIP (0.1

éﬂﬂi%] m cr grdasagrerevaliay. deindy ér @@TWSdBH)né]@e HIP2B response
demonshr [@ﬁ se %ts agtgeggamﬁd%'gggxf?%{ tﬁg %gagglgo ?\Zs Vtg gﬂ%ﬂ% cBﬁ%ﬁ?atlon increased

to 10 niitro RIS BID, Bhdprehtoa diCRB ah&&naﬂ&eon @€ aiabstes adselled. At dose levels
di sease attenuation over that of the 'qu acebo,

t .
1000, 10P.peg Womeepsrpns BIR. fisbstenyayatigngatien ngg%r?@%ftfsﬁe maximum
disease s'EE‘?e ?&aﬁg}xet% pgxfcgﬁoc é@éga@oﬂt&@s@%gdlﬁnngcothﬁggﬁﬁi? the lowest dose

ose 1000, 100, and m crogr ans
level ofEHEl?zBJIthabeﬂégromaE atitrerh gftdaon u‘ostlmbcnra&@e 0% 16f midnegrams BID in

i o Bl 2205 EL 1508 0 R BLACEROHESUBID LR o
about lplfO dﬁkﬁ@&sﬁg@&se&"xﬂ {heﬂ‘hﬁéléZﬁeﬂ\QPAP ﬁﬂi]s @obingagy)in is in

he range of 1-10 m crograns in mice or a human
dose equi val ent of 0. Hlﬂal@plngﬂkg in humans (30-60 ny

ﬁ?gbgh;glegédq%%l ke g‘FS ‘td%é‘%gwdgg%end@i% Pﬁﬁﬁ% irhfrovement in
bioavail:80R93hal WRALERER REH Qhst OPYmMRE WIMPER t AkRArEO The absolute

confirmthe inprovenent in bioavailability that was
bloava@bﬂitze\aedj phamcpﬁﬁlaqo@ istidy eviesHrapgpcted i Sprasae Daydey rats following

S vaj | abj

1ntraven\%)é1§ ut?angal d graga{dllé%tré&%e&fﬁg{%&?%%? %\%\1} cOg;ﬁ di HIP2B and

INGAPI Tﬂhé @M@BMaS&Bdieﬁdmhﬁth@ siaeptidassbsanhng mbs\tdilabllh@ﬁamf plasma levels
2 (Figure 24), Optimzed H P2B and | NGAP

of HIP%U%@@ZwaﬁIP%Bd@%rW tiRemalss B1tptPUAVIngh 5 lﬁlgerent routes of
adminidi.f@yai ability and plasma |evels
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of HI P2, Optimzed H P2B and INGAP in nmale rats

followng two different routes of adm nistration.
w@a@e/0284pf 80 WO 2009/ 029847 PCT/ US2008/ 07486BCT/US2008/074868

[00294) Six G oups of five male Sprague Dawl ey rats

were adm ni stered H P2, H P2B or | NGAP by intravenous

dAR9Mibcut anedasupsoot ése awple Sprague Dawlewbite Wweed edyninistered HIP2,

HIPZB%@ISE% Exirg ?n;c;tﬁg‘ %rrl]do‘{ rz%ﬁfjo’ﬂ(g E%ﬁ@%]z% ﬁ@\?? n F{?‘g%&\’l

Subcut aneous HI P2 2 4 2 Intravenous Hi P2 224 3

Group Bubcut ragews H P2 '2632 A4't1clé NNbAVESHRUS HIIPC?SB Wl2 B Nem Dose

bn Swohtapemiss bef preledtPri f ugati @n and trang8fer to

BubcplANEaHRiochNGAP 2 2 nt us N@ﬁ\ﬁk 2 4 Level
Ten serial bl ood pl asma sanp ((% Og n each)éwere (mg/kg)

e IO Bl T A Al AR X IR

2 ol INTREAIOHY sanpl b 2 13 82 and | 24 hdurs. 4

3 hosPubesescous| asin! wadll®3Bl ected iAto tubes céntaining 4

4 _EDTAtraggiopswi ng col | d8P2Bn, | sanples were ket chilled 4

5 4

6 4

br ekrabgloasl m cr pf ugeGiAwbes| for gtorage at 270C or

élow. [00295) Rat plasma sanpl es of 200 I each were
Ten se@RH Behdt A as"i'na'@aﬁ{ Marhif 49R) WhR& 011698 ﬁ'bt’ﬁ' aquiéiam%f?fcatheter from

acetonltrlle O Atrlfluoroacetlc acid

five anmtlal{ ?e%d%'w up at | zli]t lY)OIStﬁ)X mél%(eg; %S(:pblﬁt s,[thO\BFci§¥ﬂ§aIBp%§ éﬁy hs2 3, 8, and
The s pern ant sol tlon was renoved and_evapor at ed

24 hougispessy aseSpﬁéan%/a%as % efarxy U dubepsopiagning ED A diitllorring gollection,
tube containing the dry pellet was added 200 | of

samplep ovgo kepkrchitiet ron goohpeks Yedonst ednfriifigat®n0Ted trARgfer (T hpe-labeled
sanpl e was centrifuged to renove any insol uble

microfugattelsdsdor saordgd e 78(partedvant sol ution transferred to
anal ytical vials for LC/ M5 M5 anal ysis. The nass

$00205] onet Rt ﬁl@&na cathples 8t 88D fileadRtREL addiq tgﬁ%lcro centrifuge tube
abundant daug i on/ions observed for each of the

containingshed pf @@tom@ﬂ(ef(b‘h?}é tgBwyrbesstiofacidl PRR) and=986:d0yith BIvPRex mixer

for 1 Bl o PR fyhtEb Mﬁ@%m&%@% e 4 bioggngie e supermatant

solutxorﬁﬁ/&h y&eshednnd dvagdtated V@sﬁﬁ@ a Va@ oo Wi dsS 0T "MReXm 2+ ® centrifuge
Varian Pursuit XRS3) usi g)g 07% TFA i n H20 as

tube COB@f%& thg dgppelles. \@qﬁ%dFlFsi\ 208 14 ©& 28ROt acktoaitele: iater deormainiag 0.07%
|
e, LS A8y L, FEORTPR by AR, spemans

solution transferred to analytical vials for LC/MS MS analysis. The mass spectrometer was
calibrated to detect the most abundant daughter ion/ions observed for each of the respective
reference samples of HIP2B (M=286.0), HIP2 (M=287.1) and INGAP (M=212.2, 356.1, 373.9).

Optimized HIP2B, HIP2 and INGAP plasma samples were analyzed on a C-18 reverse phase

column (50 mm x 2.0 mm, Varian Pursuit XRS3) using 0.07% TFA in H,O as buffer A and
0.07% TFA in acetonitrile as buffer B. A linear gradient of 98% A /2%B progressing to 100% B

over 9 minutes was used at a flow rate of 0.4 ml/min.
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[ 002961 The follow ng plasma controls were treated as
wale@enedsetl above and used to establish a stanpPEr/us2008/074868

concentration curve: 1. Blank plasma as a background

control 2. Five standard plasma sanples containing 6.7

N082] 6. 7 ThellpHowagrplasmpoont®is war eeared asgdesrriledd above and used

P 1002971 Retai ned dosage sanpl es
o eSta@#slgép%ftﬁng&degcﬁi%E@ﬁfé “and | NGAP were al so anal yzed
by Bl&HRMVENENa Bs obatkiprduad detiteslm ne t he concentration of
each at the tine of injection. Analysis confirned the

O FeRNthRfak® Plasitth tsBinP1e8 XBR&IHTRNb 2l x €6 @17 x110° 87 x 102, 67 and 6.7
2 m. Al animals appeared normal at all tines

nmg/ m .
i Apg each route of
%ﬁ%@ﬁg?f gﬁpz gﬂ and | NGAP: Fol | owi ng i ntravenous
cut aneous mnistratio f.HP y. |l ow
ABOAHEC of *ebso fbag sumalen %0 fiyinieed HUESEY KL ang QypAP were
also ard@SRYDYM EIMOMS §1IBRRAUE MetcPRAMR! B8 RBLORratiBE ! FWatN&t the time of
limt of quantitation. Follow ng intravenous or

injectiogy Haakysin sousmzedrihaancertrdtion, within|exgaimenthl erpsiratorbg 2me/ml.
. I re bel the | r. limt, of . )
All amgﬁgﬁapﬁfaé{?%i : aggt a\gfetéxggs Lﬁq[sg%stx%an&o y\gg%ln'%hegcr‘%ocuéi?%aed[n?l@stratlon.

r r or. H.P2 and | NGAP foll ow ng intravenqus
ip2 B NEREL Boluiphanaentunt Areuraes S oBINT ARGt SBdIP2, very low
cal cul ated. (00298] Follow ng intravenous
levels of dRPRivere altseied onlyHItERB mipReR Bogi Idasags Witoalbesequeniongples being
declined in a nonophasic nmanner, with a nean term nal
below prasimipbaspantitatién. | i Fatloofing OntdBehausr sr cdHcumineotiee administration of
Mean Cmax was 8237 ng/m which occurred at the first

INGAPs almpldsith dabipes MOdsbfedOber® bEloRHRSlowME Bt (gﬁﬁtitation. As a result,
estimated to be 18805 ng/m . Mean AUCO was 2231

the pla@ﬁ’x’éhﬁlﬁg \?Vclchﬁﬁxpegirce IrafBRE RLASTB2 C%n%am@?@ g@z%\gilnguitnltravenous and

1/ hr n apparent nean vol une o on
of 0.481/kg. .[ 002991 Fol |.ow upcut aneous
Subcutaga?ﬂsn(ﬁ)g?? niiragen W&W%&a&%@%{? absorbed H P2B
declined in a nonophasi c manner with a nmean termn nal
28l pl ashelloyng. |ipravegpusy, simingibghien (20 HIRUBesHIP2B  plasma

concn L AVES P90, A RS 54 g i o

0.19 hoatrs@l uhi@uesh Mtaan@nu svabisaay apinabivhich peafrredl 2B ¥Wes$ sampling time
i gu 25 denonst.rat es t hat gohar macokj neti cs_of

. 7% . F
point of SeinlireoDEoAdH MSIPHIRSA 61 DOBEN I 2B HPEBAUCS. was 2231
ng*hr/nﬁPPWprI%ﬁldrrl]l'églP ?\%sﬁh%?éfﬁ?adé:g\(@issl.wm?/kg %i%&@gﬁﬁ&:&g O&%Bzvolume of

~ hours wt ,, e of - m nutes. ~Page /
distribuoof @2884g. PCT/ US2008/ 074868 [00300] | NGAP pl asna

ntratjgps .were undetectagble at. an | Me. pQi
[REFTa: i ngF RS e o ey Bliolr ti Onfilysa HipaB, absorbed
HIP2B HEdlide®lih 28Honophasic manner with a mean terminal phase plasma half-life of 0.34
hours (20 minutes). Mean AUCq.., was 1932 ng*hr/ml. Apparent mean CI/F was 2.1 I/hr/kg with
an apparent mean V,/F of 1 I/kg. The absolute subcutaneous bioavailability of HIP2B was 87%.

Figure 25 demonstrates that pharmacokinetics of subcutaneous administration of Optimized

HIP2B, Optimized HIP2B plasma levels were detectable up to 2 hours with a ty, . of ~20 minutes.
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Optim zed H P2B plasma | evel s are significantly higher

relative to H P2 or 1INGAP foll owi ng subcutaneous dose
W@eaooi2s8T at i on. Based on the observed nul ti - preRURIOO$M 4868

chromat ographic plasma profiles, Optimzed HP2B is

much less likely to be rapidly nmetabolized in vivo

clofdHed t NG plaging NOAFeniEHenD| verae aildghsictabley abfany time point

e j 9 ' e nstrates the LC M5

indica ‘g‘%a[;l@}siﬁ% @orﬁg‘%é{fg‘%%rﬁ‘gé’%rﬁ?é%bgae 2 and | NGAP

OptimzadnHIB23B dgasmeeldvéls are sighifioheBRighs eaitive 96 FIPPKr INGAP following
analysis in which H P2B, H P2 and 1NGAP were dose

subcutBHFLE USLIRMnRYr 2B D BHBNBAURE Yb&vall RultPbLRVEHANS chromatographic
injection at 4ng/kg. [00302] Foll ow ng subcut aneous

I LSt hAt | B. s e detectable . up to. .. .
plasm BB ORfh AR TR TS P IRCOCHoCER AL e i vivo
| eve f P r et ec. .at i nu with no
Compageﬁﬁg iﬁﬁ‘gﬁ?glh\é(tz’ég? i@ﬁ%ﬁ%’gf“ﬁ%ﬁhﬁy Rf ?if_%g%bs %7?21 he observed
mul ti-peak LC M5 chromatographic profile of optim zed
HPEXB) | s | d4gure 4% deonsireieh she STMS wnalygapedr@etimiged HIP2B,
t] P .. :
ez GRGAPSINGRS SOREEDFEALERRAh & NRLFEE wipgp i vign ez,
HIP2 andpiNib P ol e@rardede adthitistersdt b elbcuediecoubhe obelDwitt@biddis injection at
sunmari zes this data. Conparative PK Anal ysis Peptide
Amgkgout e Dose Co Cmax Tmax Clh AUC 10=, T1,2 F (ng/ kg)
) (n i . ~. 0
o) (090147000400 g A P P 0 e
to 1.5 drs083ha T4, 16 agprexidnatdy a5 hid. PX e8Qlotv neveB2o0 HIBB wakr détected at 5

TR O O T
chromaAcaphiic prdfil®3$ oBAmiRRTHIP2B isNels BRI S¥dRiized in vivo compared to

extrapol ated Page 76 of 80 WO 2009/ 029847
HIP2. pCT/ US2008/ 074868 [003041 We concl ude that pl asma

I of I HI e signifi tly higher . . = |
IRERF o « SOhyByAREn YR P Rt Rl SE b gl boint, indicating
that it iaehpidly sletiat iagd opciiabbBiedat i on. HI P2B pl asma | evel s are
significantly higher relative to H P or | NGAP
The belpy|tpRgswgmanzesdiigiddiast r ati on. Fol | owi ng i ntravenous
injection, optimzed H P2B shows a tine dependent
omparative PK Analysis

Peptide | Route Dose C, Cnax T nax C AUC ;. Tin F
(mg/kg) | (ng/mi} | (ng/mi) (h) (ng/ml} | (ng*h/ml) (h}

HiP2B sQ 4 na 2738 | 0.167 | 6115 1932 0.34 0.87
Y 4 18805 8237 | 0.083 114 1614.3 0.19 na

HIP2 sQ 4 na 32 0.083 0 27 0.02 0.01
v 4 18805 29 0.083 0 4419 0.02 na

INGAP SQ 4 na 0 na 0 0.0 <0025 | 0.00
v 4 18805 0 na 0 4395 | <0.025 na

n=5; na, not applicable,
" @xtrapolated
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depletion wth undetectabl e concentrations by 45 mn.
The T1/2 is approximately 9 m nutes. H P2 was
wobmenysd’ only at the 5 mnute tine point and PCEER2008674868
undet ectable at any tinme point, indicating that both
are rapidly cleared and or netabolized. 1003051
ADYligh t Hée poselade thatvidpsiad feviglssobeptimized i IRZEd afensignificantly
I
higher ?e?ﬂ@gr : E%Pé ﬁ{)ﬂz‘(‘}ﬂb f Hé’&’l&\g sﬁl?l{n‘tez{ng seardggglgggtécﬁsz{hg]Imstratlon
p033|ble Therefore the spirit and scope of the

appended cl ai ns shoul d n be limted to the _ .
HIP2B yglagpp pgv%lﬁ HRdsighidicap hoTRHETUrS| Bnd Boft APHEAP following 1V

admlnl%%%?g%ggglr%%ﬁﬁg%%gg}1 Ol%ctn?@g@ptﬂzég Pﬁ@Zl\f\Qhows a time dependent
depletigp wiltlri thqgrablesttememtomiéay &, mhn. p%‘rerfﬁgzeut apcpa:bmmately 9 minutes.

ez SRTBOEA) S0 SR LRy RR LTRSS S RUE 80 ny e

point, lﬁ&lﬂﬁ 'thét%t@ire%;ﬁ&l@c?earé@@ﬁ%r%e’ieﬁio@zwmn i sl et
pe analog is present in a therapeutically

ét | ve avdbgngh the preseat phyanterc bag ﬁ)@alde@mh@dsntqoosnd@ﬁble detail

with re%erea}}cg ct)om bg)gg IS lrp?%fn%ﬁtdj ¢m th %%é gltmer%?a#d gﬁ/ﬂer %ers%%%,rg%éﬁ) angre Therefore

the spifif @&d b&upedoipat fh@b@gﬁéd %ﬁm@lsﬁbﬁd WittHe JiriRed ke ehe description and the
pancreatic functlon conprising admnistering an

preferr%ip‘tqrwwnwreﬁdw&m HepeRegEicagon. The met hod of clai m 5,
wherein said optimzed proislet peptide is
admnistered in a therapeutically effective anount. 7.
The nethod of claimb5, wherein the therapeutically
effective amount is from about 1 to about 3 ng/day.
8. The nethod of claimb5, wherein the pathol ogy
associated with inpaired pancreatic function is
selected fromtype 1 di abetes, new onset type 1
di abetes, type 2 diabetes, |atent autoi nmune di abetes
of adul t hood, pre-diabetes, inpaired fasting gl ucose,
i npai red glucose tolerance, insulin resistant
syndrone, netabolic syndronme/dysnetabolic syndrone,
over wei ght ness, obesity, hyperli pi dem a,
hypertrigl yceridem a, eating disorders, anovul atory
cycl es and pol ycystic ovarian syndrone. 9. The nethod
of claimb5, further conprising adm nistering a
pancreatic islet cell regeneration agent. 10. The
met hod of claim9, wherein the pancreatic islet cel
regeneration agent is selected from human proi sl et
pepti des, human proislet peptide anal ogs, anylin,
pram intide,

Page 77 of 80



Page 78 of 80 WD 2009/ 029847 PCT/ US2008/ 074868
exendin-4, AP, GP-1, GP-1 receptor agonists, GP-1
wa@rabogss7 hanst er | NGAP peptide, |iraglutide, PErus2008/074868

di pepti dyl peptidase inhibitor. 11. The nethod of

claimb5, further conprising adm nistering an agent

that inhibits, blocks, or destroys autoi mune cells

that target pancreatic endocrine cells. 12. The nethod

of aim1l, wherein the agent that inhibits, blocks,
J. CLéA‘rHV?oéestroys aut oi nmune cells that target pancreatic

i sl et 1ceAnsptimizelreikrbpdptias one or nmore of the

following agents: the anti CD-3 anti bodi es including

hOKT3yl (Al a- Al a) (teplizumab); ChAglyCD3 that . target

the i %mﬁ@%@%%ﬁg@?swap%w FARAISIRE pphsEpagqygcal excipient and a
optimiZed pHIRROFY e, t hat cause beta cell death in type 1

di abetes; the Cytotoxic T-1yphocyte antigen 4, CLTA-4

g (Abatacept); Sirolinus (Rapamycin) alone in

conbi fat Tenplwirmhcaiitdeonipasitioh phegin{ EKEGYinorid Hunpin islet peptide

‘rapanune) .. Rapanupe ne or in conbination with
analog r%rgseeﬁqﬁllnngf(hgiaag‘g}cgﬂXFﬁjf&vg HeR {‘]shock protein 60
(Di apep277); an anti-Ad utam c Acid Decarboxyl ase 65
(GAD6E) Viacghan@acduyisaicyhipbsion bBaiMBE) whetéigGhd@erapeutically
_interferon-al pha, CD4+CD25+ antigen-specific
effectieamnuat riyprrait K0y akquh 80 peddagi abet es- suppr essi ve
dendritic cell vaccine, GSK189075, di azoxi de and
statig d ' b [ ol : -
2gent o oy el 2 HRliPEa BapIERT Bk A i IRt cBpaReatic funcion
comprijibg edminig¢rorganorptinnzedcpoisienatptale. wi t h Dacl i zumab; t he
anti-CD20 agent, Rituximab; Canpath-1H (Anti-CD52

Ant i body. lyso |ine. polyclonal .anti-T-| hocyt e

gl obuli n%Qeﬁ@ﬁéwﬁﬁ%u%%%ln said oA R istet peptide s
admini€@e@nya Hetdpehiadal p@feasiedimoueul asta (Pegfilgrastim,

Vitamin D, both 25 hydroxy and 1,25 hydroxyvitam n D

suppl ement ati on; | BG VSO vacci ne, which is a _
synt hét i the metBedipbtlpiand | Whareiadha therapeptipally effeafiviejamount is from

bout 19655180 /QaPT EVENt pancreatic beta-cell destruction;
abou i nt e%ﬂero -%)tha; a vacci ne usi ng CD4+CD25+

antigen-specific regulatory T cells or any agent or
agent 8. désingetba o clsiupprvesseih ke patmiogy asbdaskd witbrimpaired
eta cells within the is|l.ets of Langerhans, . Prochymal
e R e Sl BRSO e,

latent anBRHhBAdi@hdes dTdaRidIAl hRIBARESS, indU&al fasting Lucose, impaired
Deoxyspergual in, an anti-inflamatory agent tg at bllo 1(3

glucosepelgrant¢, amswdin oesystay spidrome, mpetabhlstsyodroardlyismeiabblis syndrome,

overwei-léhglglssl, 8beasﬂgj/, h%p%ﬁ{plicf'e’miEq%'%exzr?gl%en%%mia, eating disorders, anovulatory

cycles and polycystic ovarian syndrome.

9. The method of claim 5, further comprising administering a pancreatic islet cell

regeneration agent.

10. The method of claim 9, wherein the pancreatic islet cell regeneration agent is

selected from human proislet peptides, human proislet peptide analogs, amylin, pramlintide,

Page 78 of 80



WO 2009/029847 PCT/US2008/074868

exendin-4, GIP, GLP-1, GLP-1 receptor agonists, GLP-1 analogs, hamster INGAP peptide,
liraglutide, and dipeptidyl peptidase inhibitor.

11. The method of claim 5, further comprising administering an agent that

inhibits, blocks, or destroys autoimmune cells that target pancreatic endocrine cells.

12. The method of claim 11, wherein the agent that inhibits, blocks, or destroys
autoimmune cells that target pancreatic islet cells is selected from one or more of the following
agents: the anti CD-3 antibodies including hOKT3y1(Ala-Ala) (teplizumab); ChAglyCD3 that
target the immune response and specifically block the T-lymphocytes that cause beta cell death
in type 1 diabetes; the Cytotoxic T-lymphocyte antigen 4, CLTA-4 Ig (Abatacept); Sirolimus

(Rapamycin) alone in combination with either Tacrolimus (FK506) or IL-2 (rapamune);
Rapamune alone or in combination with Proleukin (aldesleukin); a heat-shock protein 60
(Diapep277); an anti-Glutamic Acid Decarboxylase 65 (GAD65) vaccine; lysofylline, IBC-VSO,
vaccine, interferon-alpha, CD4"CD25" antigen-specific regulatory T cell vaccine; the diabetes-
suppressive dendritic cell vaccine, GSK189075, diazoxide and statin drugs including atorvastatin
utilized as an agent to presever beta cell function, Mycophenolate Mofetil alone or in
combination with Daclizumab; the anti-CD20 agent, Rituximab; Campath-1H (Anti-CD52
Antibody), lysofylline; polyclonal anti-T-lymphocyte globulin (ATG/Thymoglobulin),
Granulocyte colony-stimulating factor, Neulasta (Pegfilgrastim), Vitamin D, both 25 hydroxy
and 1,25 hydroxyvitamin D supplementation; IBC-VSO vaccine, which is a synthetic,
metabolically inactive form of insulin designed to prevent pancreatic beta-cell destruction;
interferon-alpha; a vaccine using CD4"CD25" antigen-specific regulatory T cells or any agent or
agents designed to suppress the immune attack upon beta cells within the islets of Langerhans,
Prochymal (Human Adult Stem Cells), the anti-inflamatory Anakinra and the antinflamatory
agent, Deoxyspergualin, an anti-inflamatory agent that blocks proinflammatory cytokine

production and inhibits T-cells and B-cells,
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