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WD 2004/ 048400 PCT/ DK2003/ 000805 PEPTI DE GAP JUNCTI ON

MODULATORS FI ELD OF THE | NVENTI ON The i nvention
woeb@toasiobo oral ly avail abl e di pepti des capabl eCoMdK2003/000805

nodul ating intracellular gap junctional

conmuni cation. The invention also relates to nethods

of using the peptides to 5 nodul ate such

comuni cation, to the use of the peptides for the

manuf act ure of nedi canents for the prevention and/or

communi cat i on_ andrOERARA0RGHE M08 on
conprising said dipeptides. BACKGROUND There is

FIELDeQISTHE INCENTION | on that intercell ul ar
communi cation is essential for cellular

NROSHRA rSiatel 8ok dl ré%%fl%ﬂa @ngtgj'e fc%F?rﬂ«% ?Hg‘aglatlrg_gﬁﬂacellular gap

conmunication Is be | eve
iPgtienslorpsmurieatien.stheutvention algeeralaies) phmethodp ef sing dlhe peptides to

ﬁl@(‘iul&t@u@hél‘pgcdﬁ?rhurﬁca%&q t@efh@ tu‘sé‘gof CtF]QS?eﬁti%E§ for S8  manufacture

(%ener al 'y, Sperel aki s N. 2@ nt eracti ons
W&d@@emﬁufﬁbtthwgew ] as:afef énea et ofiy gandlisipnsc aseggiated with said

dorfthlifiéation BRE tEpRAYEcRBE) c&%mo‘hstcemangﬁﬁéri@a gbﬁb%s.

structure and function of gap junctions
ékgWhere have been reports that such junctions
of conplex forned between adjacent cells.
Most gap junctions are thought to consist of
Hyoe dgdriceehsgigaracegrstidrhitat idercelbtidrycdmminitdtieni intessetias for cellular

AO‘?T}/&Q%@S%Srﬁgllf&tatl&e'a?ﬂbgg‘ér%gtlaﬁ%l‘nl %uc# wbﬁlc%mt ﬁélleved to be

p junctions
femtﬁebﬂlbamapﬂur@tl@w Thederajrupbiucsscare traughtt to berabloete for coupling cells and

p%‘?l%ﬁlh{;' CRIsk Yaliel ke %n%rﬁfgk%gye%%egfm(&%@?tc&aﬂ faractions and Gap

nctions are specialilze i ons
vJWéﬁftﬂ”a‘rﬁ)é’ NMSuonr%akeﬁst/\éIh@n& le?lﬁn(ﬁﬂlé‘@f% to thousands of

densel y packed gap junction channels (conprising two

TR GRANBBES cFbris @ NRNrEGhd thERUALR ARPHMBEord B8f gap Junctions. For
directly connect the cytoplasm c conpartnents oi9

Indanit iersipvedoen reppre t'@f&ﬁ“?hﬂHE’#Pﬁﬁ aggvatyRe et epplex formed between
#Ndcet cBIRt WeRh AP japeidna itk Qh&JgﬂS%j céhéiéteof hdyréftePRBANNels that

ht t
ik DR e o tonies e a1 oe el grernas, gap junctions
drefoung @s mastctell ipes @dth lthd @(cept% dllicirdultingblodt efingsndd. i ng
nol ecul es take place through the gap junctions. The
IYIgrreo%%c&l@glljb,uthg elt l\gzﬁa: n%??%@fﬂ m%gr%aBg‘% eﬁﬁn%rrgte §pgﬁ|aned regions of
tbﬁael@nemlvrﬂrerwmfsclbﬁbnsexfemlmdredpIthoasandtmxﬁ rdbemaﬂy padked igap junction

neﬁ@%&@ IRQIVQ hl"lanng’% c?atﬁ%rﬁe%(ms n a%l ' %{h%tjé@% directly connect

I -1 trssue
’[Q@WOQWSEMDCWW@@@)‘ t@o 8ekhboring nsltSachtlé gﬂalluﬂciil(m channel can

dwren BQMeEH aﬂ%rpgh bndl ARidEe8 Atdtd. IPHRLIRA stite TE 2h&8 il molecules are

ions, and
thought to pass through the pore. The conduction of electrical impulses and intercellular

diffusion of signaling molecules take place through the gap junctions.

The "cross-talk" between gap junctions has been referred to as gap junctional intracellular
communication (GJIC), which is believed to play an important role in the regulation of cell

metabolism, proliferation, cell-to-cell signaling, and tissue integrity.
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between cells. Gap junctions are also thought to serve
as electrical synapses in electrically excitable

w@eiosm484dn many tissues, el ectrical coupling iBCT/DEA@AN00805

to permit nore rapid cell-to-cell transm ssion of

action potentials than chem cal synapses. In

cardi onyocytes and snooth 5 nuscle cells, for

i nstance, this is thought to assist synchronous

contraction. There have been reports of other

functions nediated by GJIIC. For exanple, GJICis

Foh dngidtice, GIIQ g émughtt toepereiipanisi equilipsatiopf oft nukends iprs, and fluids
b%ﬁrfe%'hrl:%&s féédgﬁhétrongﬁﬁeoé\go ﬁ?l@tqg %Eﬁe%@%lecﬂﬁfé%ﬁ-@}ﬂes in electrically

I eve enoug 0 pass from hornona
excitableatelisl Io @iany tisseguelediieah countiag issheughbiagierpibmere Eﬁﬁiﬂ cell-to-cell

Faﬂéﬂf%@lloﬁ ois tl@rpbbt)éﬁ‘ﬁa‘?s 3R dneldic@l syrkPsé¥dh Ich@fthydéytes and smooth

ere ave een reports that gap junctions may provide
mypclerqels (fon ingtanng: mmwoua%trto @ﬁ%?h%crhr%n?&ﬁ GPNtEACERR 1 i cal
devel opnental signals and assist in defining the

Mkmﬁa@b‘ésn @dportd @F 6lhepiBetionk mmwmmmm dxahs, BIEis thought
I oseg] that I C occprs i n spe

e ePaRRIoth e FoieBr e oL dpssengers are
deﬂb@tlﬁdelte@edi &/bé epak Gh@lgh&ﬁ@ﬂﬁ frﬁm hoanohalipectivated cells to quiescent
teratogeni c.effects Is Further, QIC
Cfeﬁs %ﬁ%@gmnc{ngnaég@wf%caggaafévagggwer\aa i'on of cell
activities. Sone reports have established a |link
Aseitineally, diens hared becnerspirts 1331 Erajudctions arayeprovideIntasesislar pathways

fét Hefivcdl Qﬁd/BP@Ectﬁé&l ﬂgvélcﬁ%ﬂéﬁéf ‘%fglaalts AnY 'atsfll nﬁ‘ﬁgﬂdlﬁb ¥k ¥HBundaries of

or exa ere I's t bet ween
@Mﬂlopmamtat Gosapartmentsn ﬁ@aﬁsmeaﬁwﬁé%d thatjq3§|@&%c§ur3$é§@ﬁ°§|0 patterns in

%ﬁ%rﬁéc&fs eH]eche %Mmk eNGaRdn4b b°ée'h' r@léfédote déf/el@frﬂgnt!alnanomahes

s describ reduced degree of expr essi o

20
aidthg terpipgRals Bﬁth%Pﬁ ”&ﬁnyd‘F*?P"r"F%tF%Wef o@J'Pisth@a t 15 assist co-

drél'iﬂ&ﬁanﬁ'chTé’étﬁitIQs See Kaprielian, R R, et aI
(1998) Circulation 97: 651-660; and Saffltz E. .,

. et
¥ 99 Car va 42: 30
v e Ve L S @léﬁﬁé lgi1ghoe of isease
deatbyvagd beernedtabisiéd bath dr wtrataaemmvmfFog apaplactherens taught to be a
an ] ncreas ar rhyt.hm as r t
B8 boNae P oles s PGS B8: hedt dreelo o a2ldH shfies of tre
@ Eseipa iaad didtributiorboft C:@B imhearshtesoite hieduted dhgseeacfé:x43 expression
Attenpts to_anal that. | Qf
d %%gga p ﬁo¥ é?tgﬁ@t@gn fg?t?hls %%) Juﬁpaloh gﬁ?&ﬁ %%%%égﬁé(l?an R. R, et
antl Bw)rmmdaztmm;%@wraﬁ@sandﬁafétzbé@ @tuaéc 188@)Catrliorasc Res. 42: 309-
:ﬁgpa0|ty to increase gap junction conductance in the
eart In particular, a hexapeptide with a nol ecul ar

ight of 30 470D was reported to have been isol at ed ,
ACPCQMIMVith@fea'ﬁr"ﬁ@pgn!tﬁ’nri@dh%ltﬁﬁw plap relghenshinybriyeers a malfunction or

M08/ &égﬁﬂﬂgﬁd?@!n@@p%/éa@&ﬁﬁ& of arrhythmias. There is thought to be a
further relationship between altered connexin expression/distribution and chronic heart

disease.

Attempts to analyze peptides that influence GJIC have been made. For instance, a group of
peptides (the antiarrhythmic peptides) have been disclosed with capacity to increase gap
junction conductance in the heart. In particular, a hexapeptide with a molecular weight of

470D was reported to have been isolated from bovine atria. In neonatal rat cardiomyocytes,
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it was reported that the peptide could convert
fibrillation induced by ouabain, calcium or

WEoi0asss4m to normal rhythm In addition, theP@EPKR@3/000805

has been reported to convert arrhythm c novenment of
isolated rat atria induced by the conbination of

pot assi um and acetylcholine to normal rhythm This

peptide is often referred to as antiarrhytm c peptide

5 (AAP). See eg., Aonuma, S., et al. (1980) Chem Pharm

Bul | (Tokyo) 28: 3332-3339 There I's increasing

ltumterepbetadi ithreg thehaeptiiarcaulsl eanvertyfibritadian insbised Q¥ anpban, calcium, or

pf)@aggﬁ Xghrl%rmgpq%e Ir@%\'d&tlbﬁ‘ ’Eh‘éep@ﬁﬂlét had QefXd eQL to convert

In ce has been shown to increase
aumwbevc olovereenti gfgisoleledtrat atriatipduced| byt the coabinaling 06ﬂ>0t838'um and

a%@tﬁ(ﬁﬁglnﬁgco%rnwél rhgmgn AR Séﬂgg@)@bg&f :réferre%ﬁﬁJ é@@blfﬂirhytmlc peptide
(bl St Aqustngr. Sbal RY) ChereP it Bk obneE apaase

of AAP observed in vitro has been confirned. It has
TerRN iy ﬁ[@%ésﬁ?@ UiderstAiifihg shat eAARGS | are imgradant tpe@édel Bith capacity to

oubpai n- acotinine-induced arrhythma in mce. See
'T-*é&?ﬁ@% Pd%q'”ﬁh‘%hea’{;t al . (1986) Med. Sci. 14: 350-351.

The AAP sequence has been di sclosed. See eg., Aonunm,
FSr,exainpi} in c20&2kurd, AAB IRisabearc shivadjn incBeasatha giumber of beating

gﬂ%&zs trtleaé’e‘?an@& %Qntgntf &rsb%akjfnﬁmeﬁ?%%@ p"f]ot&ﬂrs'yﬁﬁw){‘s@f sBARonuma, S., et

dl. n(di9&(h) Ohe@&harrm Qull (TQ&yo) %43@%334@3[{@@3\&\13 udl@t, tlgﬁ antiarrhythmic
%g:eﬁtsgf) eBsefvaarim v hh eéﬂ— %Mﬁ})nea5{t I3a%2§e§'9%orté@(ﬂhat AAP is
et al (198%3

harm Bul . (Tokyo%e@ b
afipctive5aRinsiGa0ly, OpRIFGN Mtl%%@duwr%m'a&mmu ,Ronsberg,

I\ﬁ]ﬁpje@ | [fosBPhe8VEd 14o3saect GJIC. See Dhein, S., et
? 94)" Naunyn Schm edebergs Arch Phar nacol 350:

174- 184; and Mul | er, 997) . Eur
itarhie seduasr. ngs. bean [4sclosdt b SER F’%pd%?%“ac hSe fsl (1982)

PREPRAYSHTodH. 57, 40-g8luces  action potential dispersion
and |nproves conductance There i s increasing

ﬂ}% ndl neﬁfﬁ gprggg o\f@rlte@]quz{,& &{Qg%{elg;n e gptdllg%ﬁ M., et al.

(aesa)omdipomrﬁxpalslatuzet 87dr876r Kohape, YFiattdhet! 98?r)a6tzemf Pharm. Bull.
h

P PR SRR B0 A PPHRTY. ol Al R PIRh o Tk - 4007

4599).i mt the use of many currently avail abl e
antiarrhythnic drugs. Moreover, AAP, as well as

ns"{’én?:e%f Q.ﬁ:h'o\éﬂQét*O@SAAlaT ®id mgeébt tonQéi‘(?Jl@OGEe Dhein, S., et al.

eS| red features, |ow stabili

(f1394)HV@wy@ @@le@@ﬁag{g@Aﬂlgé’l@ﬁg@w -308¢ ﬁz}fﬁ% apd Munler %\ et al. (1997)
BghieYBermazolE32208470484048 HREH 383 {HA0 @@P5improves GJIC, reduces

action potential dispersion and improves conductance.

There is increasing understanding that many of the antiarrhythmic peptides positively impact
GJIC, often without affecting action potential duration or shape. Further, many of such
peptides are thought to lack undesirable proarrhythmic side-effects. Such effects are
thought to limit the use of many currently available antiarrhythmic drugs. Moreover, AAP, as
well as certain AAP derivatives, are thought to have some undesired features, e.g., low
stability and a need for high doses before therapeutic efficacy is achieved.

3
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Many potentially inportant peptides suffer froma | ack
of acceptable oral availability. That is, the

w@eptiotkaso ar e degraded in the gastrointestinal PCT/RERG03/000805
enterocytes, or both. In such cases, the peptides are
often adm nistered to subjects by nore painful and
| ess convenient intravenous routes. 5 There have been
attenpts to inprove the oral availability of certain
conmpounds by enhancing contact with an intestina
peptide transporter protein called PepTl. Mich is
MamywotenbiallytimpbrarPepitides safierfmm a fack p§ acaeptalecorBzaviaiapility. That is,
tlEe é)eptld { afdl g qugo%faﬂh 3’1641 lngéﬁﬁgl tral:tmeateEQM 39r &Qﬁ In such cases,

erenc reln esirable to
ﬂrrm\pepitrdﬂsearef oiest mdminisigred de wtﬁgtSabbr@or@f paipfilcang tless convenient

N{Paggﬁodgeroutgg especially desirable to have peptide
tors that are orally available. SUMVARY OF THE

| NVENTI ON Th t I |
e FRRIED USRS R OTPONS) ReePGbiavelRy of coran SGfpounds by
| Q&té&nwl(rﬁéh@htesﬁﬁfaﬂﬂfp%bf@tr@&@brtéieﬁro@é‘@ cafleéd PgpT1. Much is
al

venti.on has ctr
mgwm Sudhe PERT] BASROHET ey 58 Bolev; BEFfed G agoew. onem
Ipfl EY.E3%: 506) 20t r@‘éﬁeh@ésﬂ@ileéfﬁheréiesoci ated with inpaired
GJI C. TEXT ENDS HERE | NTENTI ONALLY. 4 WD 2004/ 048400

Mvgug@ %§§lpa%?e890 hA\/éo rrr?cfrg ré'ﬁggtlv@:;%dt gg rh&jt.ﬁaq&? ‘#I @"Jlbh it would be

I nventron 1s repres ow ng
aypemallyldebicahtrtoshave papteieemooiwat@rs that at&mﬁllycﬁvallﬁble
ifa=0then b=1; DL DL DL Il RBIIl RBH2II R CHC
NCH CNCH~-C OHNR2 bl I aR [ iH] zRL "CO
Ix HY ©O [CHJq

SUMMARY OF THE INVENTION

The invention generally relates to peptides that modulate gap junction intercellular
communication (GJIC). Preferred peptides are orally available. The invention has a wide
spectrum of useful applications including use in the treatment or prevention of pathologies
associated with impaired GJIC.

TEXT ENDS HERE INTENTIONALLY.



R 5z =1-7; if x =1thenyand g=1and p =0; if
p=1then x and g = 0 and y = 1; and further,

wob@reisdno if R = Hthen d = 0-8; if Rl~Ht henP@EDK2003000805
wherein R, = side chain of any am no acid: e.g.,
al ani ne, arginine, asparagine, aspartic acid,
cysteine, glutamc acid, glutam ne, glycine,
hi sti di ne, isoleucine, |eucine, [|ysine, methionine,
phenyl al ani ne, proline, serine, threonine, tryptophan,
tyrosine, and valine; 5 WO 2004/048400
PPOEfDIA0RSNO0O 0BEECIRE WithNFR , Preg4R} INRZLONNR rgigserted bgihe following

RS2, COR, CSR, COOH, OOOR CONH2,
g%ﬁﬁé'%@% . OCR SOOR (R = alkyl, alkenyl, aryl,

ar al kyl cycloalkyl etc.); RB3 =H CH3; and 5
mher@lﬁmR'a'T%”@“ﬁydpophoblc group, and preferably,
iCPEB A= AN aromatic carbon ring, nore preferably,
conprising a 6- or 12 -nenbered aromatic carbon ring.
In one asﬁﬂct the ardviatic ring i¥Lsubstituted with

at |l east on a | owe al koxy, hydroxyl,

car boxy, ne()thl , , am de, hapi de,

hydr oxyl , ,Hnitﬁo 10

sul fide %J*c dehylde kekm,
carbox ter an a 1 d i nc| udi ng ‘dse £no and
thio derlv tives thergo CptlonaII% substituted rings
al so i ncl ud® sul fide, M'f xi de, sl fone, and thio
derivates wth, or mnth ut a sel eno group. In

enbodi nents in which |t onatic carbon ring is
substituted, such sub tlons will typically nunber

| ess than about 10 s tions, nore preferably,
substitutions will Tb bout 1 to 5 or 1to 2 15 __ . __.
substitutions. Furtherl,¢ Qd I nvention concerns A

pepti de represented by general formula Il: 6 WO
2004/ 048400 PCT/ DK200 /f@ﬁ%?S

Rx

z=1-7;
ifx=1thenyandg=1andp=0;
if p=1then x and g = 0 and y = 1; and further, wherein,
if Ry = H then d = 0-8;
if Ry zHthend=0;
wherein R, = side chain of any amino acid: e.g., alanine, arginine, asparagine,
aspartic acid, cysteine, glutamic acid, glutamine, glycine, histidine, isoleucine, leucine,
lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and

valine;
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DLDLDLII RBI I RRHII R CHCNCHCN
CH~CCOHdN2 bl 1l aRIL[i HI R OI JX1IHL CO
WA pook/0§84® H21 g R5 R 4 wherein if a isl then BCT/PK03/000805

if aisOthenbis 1l, zis 1-7; 5ifxisl
t henyandgi s1 andpisO; if pis 1 then x and q is 0 and

y isl; and further, wherein, if RLis Hthen d is

0-8; if RLis not Hthen d is 0; wherein RL is the

side chain of an am no acid selected fromthe group

consi sting of 10 al ani ne, arginine, asparagine,

aspart i=cNHg,i MHR ¢ )&, eNREH, @lI-UtSdrInI%O,aBSdRS@I RS&Hi FOr, CSR, COOH,

C%%qh’l joie néhlé(%lklghn oliR®! BEGRIeschRUCIRIS: alkyiSidMnyl, aryl, aralkyl,

enyl ani ne, prollne serine, fhreon I ne,
cyclyakybt@h, tyrosine, and valine; wherein R2 is

F%e] cctpﬁdﬁqtomthe group consisting of NH2, NHR NR2,
RO RS, RSO RSM2, COR, CSR, COOH,

mwhgg\“"& iCNAROp (EPNRG rouPCERR @ﬂﬂabl %oﬁﬁ%ﬂé’es éﬁ%ﬂ&h:ﬂlc carbon
R = al kyl, alkenyl aryl ar al kyP ycl oa

rivele Nere ppeggerablw @Qmwg a G\r@rZ@OZﬂF@ﬁEﬁ@@ aromatlc Xarbon ring. In one
aggc{t %%Q%QQ:Q&@% sWhitLRedwitd aBledstRmeadtea ionde Q&pld @lkbkyy hydroxyl,

sel ected fromthe rougﬂcon5|st|n of H

carbexny@ming, iol, i’%ﬁirgflpg% ST %lgﬁ xyl\&]er,azfrﬁlgliymtnle imine, nitro,
saffidé 03 ¥foxiaé, ad ukighe) thiol, tahilehﬁid(dimjb, carboxaegleaxan amide group; including

seleno and thio derivatives thereof. Optionally substituted rings also include sulfide,
sulfoxide, sulfone, and thiol derivates with, or without, a seleno group. In embodiments in
which the aromatic carbon ring is substituted, such substitutions will typically number less
than about 10 substitutions, more preferably, substitutions will number about 1 to 5, or 1to 2

substitutions.

Further, the invention concerns A peptide represented by the general formula II:
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t hi oaral kyl oxy, +S(CH3)2, SO3H, SO02R, NH2, NHR, NR2,
+NR3, OH, SH, COOH, COOR, CONH2, CONHR, CONR2,

WEROBYE40INCO, NCOR, NHOH, NHNHZ2, NHNRH, CH2OCORIT/BK2003/000805

CH2OCSR, COR, CSR, CSOR, CF3, and CCl 3, and wherein R
is al kyl, alkenyl, aryl, aralkyl, or cycloalkyl. Such
peptides nmay al so conprise a peptide bond that is

al kyl ated or otherwise nodified to stabilize the
pepti de agai nst enzynmatic degradation and/ or may
conprise D-am no acids. 10 More preferred peptides as
represented by Fornmula | and Ut are orally avail able
to aP nmal |, an@ﬂpartlcularl . to a human subj ect.
Var} qus assay i sh of al avai¢ ility are

kno inI%he fielld agtl | nclude, but ape| not linmited

to,| tthe flol | sp iff irg tebt g.Hy d vailability
+eye Cis—@HpiHedi cti ve
raI ol l owed in accoradance 15 wth

Rass@aysl
ass and is

t he h@vention b mer enpi riggal assays, descri bed
further bel ow the Bai | ey assay candi dat e

pepti des are Vlgt gy aligned with a substrate

tenpl ate t hat @led to represent a conpound,

whi ch binds to E Tl, to identify peptides likely to
bind to PepTl i vi@ro and in vivo. The Bail ey assay

can be used to {llitate detection of orally
avai l abl e pepti‘des’epf the invention. 20 In one
enbodi nent, the ﬂides according to Fornula I and |
are in substantilgl “agreement with this substrate

tenpl at e nodel (
the same three-
identified su

g., the peptides show substantially
nsi onal conformation as previously
trat whi ch bind to hPepTl with high
affinity) and therea re are good candi dates for
pepti des, whi ar rally available. Thus, such
pepti des are Ay di peptides. 25 Mire preferred
di pepti des Bge those i ch exhibit at |east the
follow ng four properties ascribed to high affinity
subs e., fromthe N to the
tWh%Feq'?'fa%1 tﬁSREJrsotl de, the peptide conprises: 1)
Iﬁaast&tbﬁrgbha 11d| ng site for an N-term nal NH3' group; 2)
s 1P¥drogen bond to the carbonyl group of the first
pepti'de bond; 3% a hydrophobi c pocket preferably
if@ﬁﬂdhemgaaﬂgﬂ% ﬁ@iﬂFi%ctlonal vector and 4) a
fsblotm!lj\ ﬁtaﬁdg.mbn@ &4t Snd BRRGERAGLY, 8 WO
OO 4/ 048400 PCT/ DK2003/ 000805 the first carboxyl ate
'b$n@ﬁh@e%¢ﬂ%0ﬁs fol l owed by a second carboxyl ate

,pRpghaquk%gj@onrdlng to the nodel . See, e.g.
Bal | ey

000 On
to v é’Yheﬂ%{'ﬂ @1 t'%@'epgr'c@d? Q,f rB%m g}pc%gs%e%;?x%}o #g({{b %Bee%{%ﬁg anSlStlng of

ARONE, arbyiBine, 'aSpaagias, daspartlc acid, cysteine, glutamic acid, glutamine, glycine,

histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine,

tryptophan, tyrosine, and valine;

wherein R, is selected from the group consisting of NH,, NHR, NR, NR3*'H, OH, SH,
RO, RS, RSO, RSO,, COg, CSR, COOH, COOR, CONH,, CONHR, CONR2, OCOR, and
SCOR, wherein R = alkyl, alkenyl, aryl, aralkyl, or cycloalkyl;

wherein Rz = H or CHj.
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in vivo oral availability assay”". In this assay, a
peptide is orally adm nistered to a mammal 5 and

whbwedssmanpl es are taken over time. The concenPCEHDKWW3/000805

of the peptide is determned at different tine

interval s using standard quantitation assays such as

L M5/ M5 to calculate an area under the curve (AUC

froma plot of plasna protein concentration vs. tine,

using routine nmethods known in the art. Preferably,

di fferent doses of peptides are administered to a

pl ur aiherejn Bf anthReraresindepepgertlyl selected frafe Hig grour pysisting of H, alkyl,
a%ﬂ#fl' gﬁf afé’i@l Y aCHORS);) p&l%?rérx Ua?"arélﬂylbiiﬁlfrﬁ@éﬂﬁ)xynthloaryloxy

asnma concentration and val ues

tioAEgPYY. {TRICHameSOgbrieert Mt QR ONRp eiFed O respEOOH. COOR,
c&ﬂﬁﬂpl@éﬁﬂﬂdddNthamgusler@nwddm raH@ﬁ WML, AUBIRH, CH,OCOR,

obtai ned for oral_ admnistrat an

e ot o e a G b hd RO S el BOTRRN S g, et
R cfloal.l 0 G bal (1991) Bi ophar maceutl cs and

Phar macol ogy, 4th edition (Lea and Sediger). In a

S8 EEhER 095 TSR b i D REe i or cvense ot o
stubilize thesgabtiddJayaifidt enzyonatic dedradaficst arelfar omayraepipese Ptaniag acids.
| east 20% of the dose normali sed AUC after

M&grﬁgﬁﬂg{f:}g@f) @%rrbg'rgﬁﬂéééﬂt@dq by PlftﬁHugeF aﬁ’ﬁ £ I?)?éf“ygﬁ%ﬂlable to a

oral™ aval according t e standard 1 n vivo
roarainala aad Ipaﬁuculatl}y to adwmyandeubisct. Betiondh avasys ingstablishegyal availability
%?? kn &Iﬁ ih '?I?esﬁ’éfé %ﬁ&‘ﬁqb@{; e, 31t %rﬂ%ﬁgm‘%otta B eIBRINgR e SfSRYLs.
ten be useful to performa second enpirica

assay to further validate orally available 20

litygsse¥®r esented by Forrmula | or II. In one
such assay, the ability of the peptide to bind to the
dReaskay U EWBEDI@!] ta@srayqns a pf’ddj[tﬁlt/é leylaﬁd aﬁzgemllﬁ/ f@ligwedin accordance

t.her eof Pr ef erg SRCle di

Wi bR ety Bloeh AvergacE e CRep dvng: SRy Fulhe Bty assay.

dahalﬂéﬂéopépﬁlﬁes Gire aviliatly cjgead with as tdubsstrdte atgmplate that is modeled to

r{aﬂrgﬁenq gb%oﬁip%fyﬁé r\r@ cH m% tgﬁ% pqil a%)%éhhﬁ%’%dtlggss 413’ tjo%b?rﬁj to PepT1 in

vitfo e iramisto.sThd Bamyr$spv e:éerbabtuspd tps‘ad:lb.ts@ detectioh anfi ora"y available
ess than about 1 mM An hPepT1l bindi ng

paeg%jes O§tﬁgvbv%'8bf ormed as an initial screen for

pep tldes whi ch are then screened for in a standard in

lnione embaﬁlrrwhltm%mnﬂﬁ@g/a@@ww tarfrdplarkapd plearp 1 $ubsiaptiel agreement
Wwith ﬁ\f%n%dtfsﬁbtettaﬁlpfa?es Hokisl @fg athétp%Bf?diarsdsHo(R/ YibsRingaIR! the same three-

aval assa homever t he in vivo
dimangiens pq>rtf9rrre?§§'ays pfewuaésdeﬂﬁf@dr%@?fr@%%%wh'ﬁ@mp tg BE%P“ with high

mﬁ}/ SnP eRirédR SadoodVR@hbiakiek ifbrypeptd ¥ wHidh 4@4At4MOavailable. Thus,
003/ 000805 Additionally preferred peptides as

ﬁuébP@%t&%é‘fP Wpically HRAPLIES- above, exhibit a good
half-l1ife according to what is referred to herein as

Mbre" prafeviet rd)péﬁtlasﬂarét}ﬁhélvi/l’u@h asislay ‘at deast ¢leafadidwing four properties

I?:{"Iﬁes(f ]‘,?eélpﬁ aélgﬁtg g%g%%ay%ﬁ%gtr E,a{S ?r%r%n%leq\l %g{hge(g?er}hnus of the
peptide, the peptide comprises: 1) a strong binding site for an N-terminal NH;* group; 2) a
hydrogen bond to the carbonyl group of the first peptide bond; 3) a hydrophobic pocket
preferably featuring a strong directional vector and 4) a carboxylate binding site. Preferably,
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tenpl ate nodel (Bailey assay). However, for sone
peptides there nmay be little or no 5 agreenent with

wo b4mousded . Pepti des that show a good stabil i t RCT/DKRGVE/000805

assay have in one enbodinent a half-life of nore than

about 48 hours, such as nore than 24 hours, for

exanpl e nore than 12 hours, such as nore than 6 hours,

for exanple nore than 3 hours, such as nore than 1

hour, for exanple nore than 30 mnutes. In this

enbodr ment, the peptides of the invention show
tlemfmahearuomaaeb bintling site it fedovsidoaia seeansh callppxpaist higrirg site according

tmr;%hrasaer hges & eBéﬂE¥tF*‘9 R 8S©8bo) ﬁ%ﬂtl on are in one

I ment rep esen ‘herein with free N-terminal

d/or C-t | Th
G eraoiEH apeRy VP BB Prod G P Py AREHBR above, &% standard
I8 e Grarenbilablileagiapt inless ssvayf £abptide i lomuy @dmBistered to a mammal

%Eg%n%qggsia%uﬁgqg&gq %V:?Eg@e éeo %ﬁ;gnﬂl %ﬁ?ﬁrq | ggrlatrée is Hetermrned at

c@fetr@ﬁ Rinfeaintepva psing efanbérdajﬂedtrtéhonaaméaﬁ smhmmm/MS/Ms to calculate
nat u

S8 el AARIEVES G, DBLR e Bl Sl i, sing
rple‘u‘melmb‘iBodisrlerowbIlrethbaartbPrBﬂerablrytd'rﬁ@amtlCE?SmofmepﬂMSfarﬂlatimmlstered to
ataglquFlr %%ﬁﬁgrﬁ ué %Ead%gg) dﬂgﬁﬁ)'é&?%ejge?é?és %%\Flsﬁclgv?;?!,é’c%s(e)-rproportional
rmdreas’rePerprfthxrrmansaﬁasmaecormantrat@npaleﬁiNQJCedaIUBﬁ Agl\ea perdrol, the same
el sn'bink)ﬁ& % gh%gbécﬁﬁrhlsfe% rr‘ﬂ%vérﬁ)ulslg %‘Hpﬁrea&reé&\!nder AUC

areeme bstrate tenpla
q@rtmrmmgnrtqralt aiminisation ealy be compgied BaiheefHUC politpineds for intravenous

é?ilmrnrét?eﬁ’rgm Seéuﬁrga M%Q Addi (199'1‘?'516%3%(!&9#(%0 laﬁ@ Pharmacology 4th

residues wt pept i des

L-
eglitiondl-eq and %@Irgea H\ %1§|E?é%rf%’ enﬂ@d&?ﬁréﬁe@'d% a\rbthlqu‘}/ o availabilty are

th&@, FPRIReN ﬂ@dos@'noﬂﬁbl&@d &Ql(ﬂéft&ﬁﬁal@oﬂfrﬂétfﬁ@n rdft8sents at least 20%
pept i des accor di ng{%ﬁeﬁ he invention haye a w de

qfénq dasp ngrmaligpd AV nfravenpysly 3EPUIRIEHYL . For
i nstance, such peptides nay be used for preventlng
Rapiidey whitke 8hdow gosd ol availaisility 26cading to ﬁieaﬂandiatdr/n vivo oral availability

I mpai, r ed unction fun Lon res uItrn

SRPLoesar Pl Shve B St ok TSR et BN FRBailey assay.
intercel |l ul ar communi cati on or nrsregulated cel | ul ar

lcwithuoiten batuseful @rproen asedorfdoempitieal presayftafurinee validate orally available

%&s %Feérgsgﬁtﬁe rbﬁ‘p ﬁrhl%q AW ond g&fﬁt%sggy QRélgbrhty%@ﬁwe peptide to

SOC alre p junction tunction
larg;pdmtthe hRepT1i traespoiten opeoﬂan@t@galy aetivadpagtent thereof is determined.

f
%gve lftpgﬁﬂr @tc V\é@ggga}hgezg\a%g&k @%e odaatfﬁd'ltgf?& A hF;eSE:I'p] transporter

A a:br@mgrqagsn actyyet frrgmgné thareef| Pieferablscievi 05@9%@6@&6&@ less than

Mout BE e RhbE SR RBE! Ish@;% #BRBout 10 ke BAP LI more preferably, is less
adm nistration is oral. |n one preferred aspect, a

than ARt 5ineM coriigasdhaaiont ! MMExanpl es of conditi ons
whi ch can be treated include, but are not limted to,
ARRPépVasedih@sssay may be performed as an initial screen for peptides which are then

screened for in a standard in vivo oral availability assay and/or may be performed to confirm
the results of a standard in vivo oral availability assay; however, the standard in vivo oral

availability assay provides the most meaningful test of the peptide oral availability.
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di sease, inflammtion of airway epithelium disorders
of al veolar tissue, bladder 5 incontinence, inpaired

wheaniossyodue t o di seases of the cochl ea, endotP&l/DKR003/000805

| esions, diabetic retinopathy and diabetic

neur opat hy, ischem a of the central nervous system and
spinal cord, dental tissue disorders including

peri odontal disease, kidney di seases, failures of bone
marrow transpl antation, wounds, erectile dysfunction,

urinary bl adder incontinence, neuropathic pain,
Aeldionaliy mireferedi penfidenias represeniemby bATMUiahakeveaguhibit a good half-life

ab@drbing 88 vifat RORGePERY {OMerdR &NEn Sheimrs %Hsma stability assay" or related
transpl antati on, conditions which arise du

phrasRsPidiretifasaY be i Jubsiantial agreegieal Wil th&JP"egamg PepT1 substrate

tdrRslaeanoBs 0GRy @§sa§}10ltlo@<§ve$ Ufo@%ro)rhe péptides lthéte may be little or no
condi t| ons caused

b excess of a e. oxyge
agfseaeak Wik i ofple £ 6P LR ABRLSIaNGR GPOF TR oy Y ssapave in one
enbogiidned aldlié lo@ﬁﬁré)’th@i epbeess pbﬁsna@@uﬁa; graire than 24 hours, for

ositiqns tabl e use .jn e t hods
cHBBF b b ve oo SE B R AAR Rote. b tr g more then 3 hours,
sdets asirh@d thdoY ehaandfoa exdrbplp masreethauBD calhhtyzsamcth'[st abbaliment, the
ier, Pref the A
pﬁ?ﬁ({? é’ﬁ”’fer"%veeng &M%@an?eﬁ S""‘b'@i’"} tﬁ ﬁé):aéétpe%h} erably,
the conposition is orally adm nstrable. BRIEF
FopBERl WithiOrheBcardEcDRAVPIRSSIt Hivanties atiraade Enpodingpt represented

h%?‘e‘?mlél"i‘fréﬁe RUEES 'aﬁdlﬁpaqgﬁ'rﬁngl QFOUS s@tg'rcglﬁbs Wrbﬁlgﬁl free for some

accor certaln aspec I nvent i on.
isjegtiore use%ﬁdﬂ)o@v%en enpothef 9@1b0@t§1?ﬁ§%>ufﬁ‘9 nﬁptléﬁﬁwﬁ%rﬁ%ﬁt% blocked C-

t&ﬁg@%ﬂﬂl p€And@ e NN AitSRativery, Skdd |er%|EM£‘3¢have blocked N-groups

atase) 1 n human ost eobl ast s. Al L
@EQ@RIQBW@QGWOQFHEO! Qee NoNndL- Eﬁ@@ék@@@s { @ nature of the terminal

g‘r rHt 'eﬁlﬁbrrsﬂeaéfﬁ’tﬁe hRIeRUR! i§ YioPotfichlaR! Iend e tHedrsptiddtddre able to bind
junction |nterced£ula onnunlcat

V\(I@an@ffactpﬁ/eaff PI'WeWt hREPTH ssuch that Lﬁﬂ 6qzr qie éafrqr]ﬁy available. As

d?s@ué‘éh@'t Ts%ﬂéﬂa?ﬂ@ aifft Ihiﬁi Ut thg HPRET ﬁatﬁsfpﬁrtérr @ﬁtbﬁamédldbd in advance, by
eventign o 0 les a Wi t

Rl Supsel ReRUEELs B o e Rl A st aulniBE f Brglg template

niréefol Binting hothe. . hPPT € carieci SdeBgleptr.Og st alc@00@), sgpré.o

the invention are represented by the foll ow ng general

AU, P SR e BT OO o s

oBHihiNIEBpedss, lto £ntsance stability of the compounds, D- amino acids are preferred.

The peptides according to the invention have a wide variety of important uses and

advantages.

For instance, such peptides may be used for preventing and/or treating conditions
associated with impaired gap junction function resulting in reduced intercellular
communication or overcoupling of intercellular communication or misregulated cellular
communication and be used for the manufacture of a medicament for preventing an/or
treating conditions associated with impaired gap junction function. In one aspect, the
invention provides a method of administering to a patient having, or at risk of developing

10
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RL[] i HHI1 RL [CO~ [INH~Y [ CO"p [IHI g R5 R
4 5 where, if a=1then b = 0; ifa=0then b=1; zZ =

w@2004/04f406 = 1 then y and q = 1 and p = 0; if PCEDK2003/000805

then x and q = 0 and y = 1; and further, wherein, 10

if RL=Hthen d = 0-8; ifRlL~H hen d=0; where Rl =

side chain of any amno acid: e.g., alanine, arginine,

aspar agi ne, aspartic acid, cysteine, glutamc acid,

gl utam ne, glycine, histidine, isoleucine, |eucine,

| ysi ne, nethionine, phenylal anine, proline, serine,

stittr 2 oonditian, & rt?}epxapmlhemly effgetysianmunteichny &if theepepligesrgeseribed above.

Ml Sy Sl i ot Pl 3 e

= al kyl, al kenyl, aryl, aralk cycl oal kyl ,
Exampies MGWWQG@'@WW@W?%UG@@% bukgee pot “@F@d t‘F?éFard‘o"aSC“'ar

d%@gsé?E’lrﬁl‘é%rﬂdﬂQﬁp@ﬁCBi‘MaQYe @neﬂi@t‘heddlgérﬁgﬁst fdﬁi gvedlr tissue, bladder

m%%rqalgez]%é nl%nglf'qqcﬂeangg @Hﬁ)t,o dlé?%ﬁyeé)&i;th ¥ogh %yhe’hal lesions, diabetic
rétmoElé’tHi%M  didHutie HeMitop¥ihy, ischériar ¢fl tey |cQKtyal neP(duslPysdtem and spinal

cgfd\pgn QW%Q;%M&@?HM% d%ﬂm Klq{»%@ge C:“’Egﬂlures of bone
ridtridRH, tra(ﬁlsﬁlm%n GHROSSRereQlIR, dEER)CiGSORYinglF 3 bladder  incontinence,
ngtxrcop?thgc pain, sm)dhromcl;( SH&’ chro%E:Ynflamma%l k,yclahcé:rya%ldqgi|l}§é@ of bone marrow
and stem cell transplantation, conditions which arise during transplantation of cells and
tissues or during medical procedures such as surgery; as well as conditions caused by an

excess of reactive oxygen species and/or free radicals and/or nitric oxide.

The invention additionally provides pharmaceutical compositions suitable for use in the
methods described above, comprising any of the peptides described above and a
pharmaceutically acceptable carrier. Preferably, the carrier is sterile, pyrogen-free and virus-
free. Still more preferably, the composition is orally adminstrable.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A and 1B show exemplary synthesis schemes for generating peptides according to

certain aspects of the invention.

Figure 2 shows the effect of Compound 4, Compound 22, Compound 23 and Compound 95
on ALP (Alkaline Phosphatase) in human osteoblasts.

DETAILED DESCRIPTION OF THE INVENTION

As discussed, the invention relates to orally available peptides that modulate gap junction
intercellular communication (GJIC). The invention has a wide spectrum of useful
applications including use in the treatment or prevention of pathologies associated with
impaired GJIC. Particular invention peptides are represented by Formula | above.

More specific peptides according to the invention are represented by the following general

formula II;

11



As di scussed, the peptide can include a free
N-termnal, or a free Ctermnal, or both. 10
woe@hessal y, the peptide conprises at | east onBCT/DK2003/000805
hydr ophobi ¢ group and at | east one hydrogen bond
group. In one aspect of the invention the three
di nensi onal structure of the peptide the distance
bet ween the at | east one hydrophobic group and the at
| east one hydrogen bonding group is from about 4
Angstrons to about 12 Angstrons, preferably 5 to about
10 Angstroms. More preferably, the hydrophobic group
is an aromatic group, including, but not 15 limted
to, a benzoyl or benzyl group, or substituted, or
nodi fied fornms thereof. Substituted benzoyl or benzyl
groups preferably conprise substituents at the 4-
positionD/Iore pref&kbly, the shbstitutents have a
radi us of| 3-11 Angstrpns in_the sphere taken up by the
substit t nt<>SU|t bl S ituenﬁs i ncluQe| but are
not |i d 4 hyy , é? g exyl,
pheny) Awt d-c %)-)4-)‘(; Ny,
phenoxy |butoxy, bepzl! oxy, 20 hexylody, a
n-octyl o Mor e Spj? filc peptide§ within the scope of
t he inventlion and h Wd his genetal fornula are
shown in Table 1. Table 1 Compound No. Conpound Nane
| Hdy-Lys(4- ni t r oble2 J )-OH 2
H dy-Lys(4- fuorobeuz I){ ) OH 3 Hdy- Lys
(4- cyanobenzoyl )-0O y Lys(4 nmet hoxybenzoyl ) - OH
5 HAy-Lys(4-chlor
H d y-Lys(benzoyl) - 31—983
8 H Lys(4-nitrobenz
H Lys(benzoyl ) - Sar - 8KP ZJ

Lys(4 mtrobenzoyl) dy-CH
Lys(benzoyl) Ay-OH 13 WO

2004/ 048400 PCT/ DK200B/ 000805 11

where, ifa=1thenb =0;
if a=0then b=1;
z=1-7;
ifx=1thenyandq=1andp=0;
if p = 1 then x and q = 0 and y = 1; and further, wherein,
if Ry = H then d = 0-8;
if Ry=Hthend =0;

where R, = side chain of any amino acid: e.g., alanine, arginine, asparagine, aspartic
acid, cysteine, glutamic acid, glutamine, glycine, histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine;

R, = NH,, NHR, NR,, NR*H, OH, SH, RO, RS, RSO, RSO,, COg, CSR, COCH,
COOR, CONH,, CONHR, CONR2, OCOR, SCOR, (R = alkyl, alkenyl, aryl, aralkyl,

cycloalkyl, etc.);
12
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13 H G y-DLys(4-nitrobenzoyl)-OH 14
H dy-D Lys(4-fl uorobenzoyl)-OH 15

wWoR@P4900Yys( 4- cyanobenzoyl )-OH 16 PCT/DK2003/000805

H A y-D Lys(4-nitrobenzoyl)-OH 17

H G y-D Lys(benzoyl )-OH 18

H Lys(4-fl uorobenzoyl )-dy-OH 19

H Lys(4- cyanobenzoyl )-Ay-OH 20

H Lys(4-chl orobenzoyl )-Ay-OH 21

H D- Lys(4- net hoxybenzoyl )-Gy-OH 22

H D- Rys(H#-Ghst r obenzoyl ) -G y-OH 23

ﬁ 3 %%E@%ﬂagér( Lr%i?ee Zﬁéi’e ly %gge;lc_t%%_'fronﬂ 5the group consisting of H, alkyl, alkenyl,
aryl, Darafien, 4 halpaerv b €z oglp),_ alkgxyoHRryDBY, aralkyloxy, thioalkoxy, thioaryloxy,

thibdralk éiﬂ'@?bﬁg)g@ﬂmyédz?gngﬂmi,m&, +NRs, OH, SH, COOH, COOR,
H Lys{4-'cyanobénzo Ty-Sar-OH 28
O@NRes CRNERNERNen E6PH). NP, BGORRgNHOH, NHNH;, NHNRH, CH,OCOR,

Jrr,bYSRE-darr 08RNZEVR), CFar afHCCB (R=alkyl, alkenyl, aryl, aralkyl, cycloalkyl,
|+2Lys(4- chl or obenzoyl) - Sar - OH 31( y yl, ary yl, cy y

el )p- Lys(4- cyanobenzoyl )-Sar-OH 32
H D Lys(4- met hoxybenzoyl )-Sar-OH 33
Ad-didcuysddtreypepadesenaydddeSafred N terddinal, or a free C-terminal, or both.
H D- Lys(4-chl or obenzoyl )-Sar-OH 35

%%q%&i&%g%@é@efo?oen ar'r%g%j)éf Ig%'oﬁ)e_lhyé‘gphobic group and at least one hydrogen
beind\yeouP- Inyome 4spedt kbtheirventigr the Giee 8iBensional structure of the peptide the

dﬁ’t%ﬁ%é'b%@v{%@%ﬁe gﬁ@{a%g éﬁ%g%g%ogolcgﬂoupz%d the at least one hydrogen bonding

grbupeis- Moiny sbaut i tAngriywen Zeyabouti2 Angstrems, preferably 5 to about 10

G régp‘}'f%ia OUBRBEBKOiC 42 f , including, but not
Aﬁg%]p-g%s 4e_ stel ﬁoxyghz/nzgyl )l(f gEJIUP43an aromatic group, including no
lipitefl 40, @ bgnzoM-areRas YHeiRz 8 $ubstiuted, or modified forms thereof. Substituted
benzoyl or benzyl groups preferably comprise substituents at the 4- position. More

preferably, the substitutents have a radius of 3-11 Angstrems in the sphere taken up by the
substitutent. Suitable substituents include, but are not limited to: methyl, ethyl, t-butyl, c-
hexyl, phenyl, n-butyl, n-hexyl, n-octyl, ethoxy, t-butoxy, phenoxy, butoxy, benzyloxy, n-

hexyloxy, n-octyloxy.

More specific peptides within the scope of the invention and having this general formula are

shown in Table 1.

Table 1

Compound
No. Compound Name

H-Gly-Lys(4-nitrobenzoyl)-OH
H-Gly-Lys(4-fluorobenzoyl)-OH
H-Gly-Lys(4-cyanobenzoyl)-OH
H-Gly-Lys(4-methoxybenzoyl)-OH
H-Gly-Lys(4-chlorobenzoyl)-OH
H-Gly-Lys(benzoyl)-OH
H-Lys(4-nitrobenzoyl)-Gly-OH
H-Lys(4-nitrobenzoyl)-Sar-OH
H-Lys(benzoyl)-Sar-OH
H-Lys(benzoyl)-Gly-OH

13
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44 H Tyr-D- Lys(4-nmet hoxybenzoyl)-OH 45
H D- Lys(4- met hoxybenzoyl )-Ala-OH 46

woRM4kys(0- net hoxybenzoyl ) - Phe-OH 47 PCT/DK2003/000805

H D- Lys(4- net hoxybenzoyl)-11e-OH 48 H D Lys
(4- et hoxybe nzoyl)-Leu-OH 49
H D- Lys(4- net hoxybenzoyl )-Val-OH 50

H D Lys(4- met hoxybenzoyl )-Hi s-OH 51

H D- Lys(4- net hoxybenzoyl ) - Tr p- ()—| 52

H D- Lys(4- net hoxybenzoyl ) - Tyr- CH

H D-1{s(4- phenoxybe\’H—d‘;’Q4 m XYQEPZOSB, -Gly-OH

H D-1%/s( 4- t - but yI beHZIHDrLys(4meioxgsnzoyl)-OH

H D 13/s( 4- n- but oxybErzi¥H-hys '3'“@?”2‘336) 8D Lys(4- net hyl
benzby1)-Gy-oH 57HEIBD: A %?D Gy-OH 58
H D-18/s(4- n- but yI be[ZNBL @goy -

H D-1&/s( 4- n- hexy! beZNB L4 niEpPanFoi5004/ 048400
pCT/ Bk2003/ 000805 ' &OW t Yl benzoyl) - G y- OH
61 HD- Lys(4- pheyl bErZ8YHHO “@4”

H D 1¥s(4- benzyl oxygdenZ oy s Gy H

H D-£ys(4- et hoxybengc - ]

H- ASBS NH(4-tri 1 uor h%O égﬁ-PH65

H AsTHi{ NH( 4- net hoxyb 0 é

H ASHI NH(4-ni tr oben - ) Gly-OH

H-Aspi NH(benzyl )) - Aligs anohenzoyl)-Gly-OH

H Aspt NH( 4-f | uorobe Azy. Brcks O§ _Gly-OH

H Ash} NH( 4- chl or obep CE v)I8ar-OH

H Aspg NH(4- cyanoben ZL[254- {Aosyblenzoll)-Sar-OH

H Asﬁé NH( 4- et hy | bePIZszs W) fub¥oBert2gyl)-E4r-OH

H- Asgg NH(4- n- but y| banZ¥{4) ghidhon 1) Sar-OH

31 H-D-Lys(4-cyanobenzoyl)-Sar-OH
32 H-D-Lys(4-methoxybenzoyl)-Sar-OH
33 H-D-Lys(4-fuorobenzoyl)-Sar-OH

34 H-D-Lys(4-chlorobenzoyl)-Sar-OH
35 H-D-Lys(4~nitrobenzoyl)-Sar-OH

36 H-D-Lys(benzoyl)-Sar-OH

37 H-Ala-D-Lys(4-methoxybenzoyl)-OH
38 H-Val-D-Lys(4-methoxybenzoyl)-OH
39 H-lle-D-Lys(4-methoxybenzoyl)-OH
40 H-Leu-D-Lys(4-methoxybenzoyl)-OH
41 H-Phe-D-Lys(4-methoxybenzoyl)-OH
42 H-Trp-D-Lys(4-methoxybenzoyl)-OH
43 H-His-D-Lys(4-methoxybenzoyl)-OH
44 H-Tyr-D-Lys(4-methoxybenzoyl)-OH
45 H-D-Lys(4-methoxybenzoyl)-Ala-OH
46 H-D-Lys(4-methoxybenzoyl)-Phe-OH
47 H-D-Lys(4-methoxybenzoyl)-lle-OH
48 H-D-Lys(4-methoxybenzoyl)-Leu-OH
49 H-D-Lys(4-methoxybenzoyl)-Val-OH
50 H-D-Lys(4-methoxybenzoyl)-His-OH
51 H-D-Lys(4-methoxybenzoyl)-Trp-OH
52 H-D-Lys(4-methoxybenzoyi)-Tyr-OH
53 H-D-Lys(4-phenoxybenzoyl)-Gly-OH
54 H-D-Lys(4-t-butylbenzoyl}-Gly-OH
55 H-D-Lys(4-n-butoxybenzoyl)-Gly-OH
56 H-D-Lys(4-methylbenzoyl)-Gly-OH
57 H-D-Lys(4-ethylbenzoyl)-Gly-OH

58 H-D-Lys(4-n-butylbenzoyl)-Gly-OH
59 H-D-Lys(4-n-hexylbenzoyl)-Gly-OH

14



wWoRMg 0B 4- n- oct yl benzyl ))-Ala-OH 76

73 H Asn(NH(4-t-butyl benzyl))-Ala-OH 74
H Asn( NH( 4- n- hexyl benzyl))-Ala-OH 75

H Asn( NH( 4- phenyl benzyl ))-Ala-OH 77

H Asn( NH( 4- phenoxybenzyl))-Ala-OH 78

H Asn( NH( 4- n- but oxybenzyl ))-Ala-OH 79

H Asn(NH(4-trifl uoronet hyl benzyl))-D Ala-OH 80
H Asn( NH( 4- mret hoxybenzyl))-D-Ala-OH 81

H Asn(NH(4-ni trobenzyl))-D-Ala-OH 82

H- Asé NH( benzyl ) ) - DHA-AysOHn-8&§/lbenzoyl)-Gly-OH

H- As@{ NH( 4- f | uor obehz3-Lys(4-phaylzengpyl)-Gly-OH

H- As®Z NH( 4- chl or obeH Lys)(41bemy5:xmnzsﬂ) Gly-OH

H- As®% NH( 4- cy anobenbiyd-}-ys(befiogytanzodlsGly-OH

H As®¢ NH( 4- net hyl beh jl)lH@tML@r@Pthﬂbenzyl))-Ala -OH
H AsBE NH( 4- n- but y1 bErsNh(@rnethaxybpnzyggAla-OH

H AsBf NH( 4-t - but y! b@n“z%ﬂ H(4pitigbeneyl))-AgOH

H- AsB{ NH( 4- n- hexyl bb’n‘ﬁﬂ (bepzd) A@FpHg
H AsBf NH( 4- n- oct yI b8 epxyl))-
H AsBY NH( 4- phenyl be zyl a- OH

H Ash NH( 4- phenoxyb
H Ashf NH( 4- n- but oxy
HD An(NH(4-triflu
H D &sn( NH( 4- net hox
H D- ASn( NH(4-ni trob
H- Aspf NH( 4- met hoxybeyr
H Asp{ NH( 4- met hoxyb ng
H Aspf NH( 4- net hoxybg'rj
H-Glg NH( 4- et hoxybﬁn
H O gg4- met hoxybenzoy

Eﬁ’ Bz-on
P I)))) '33% 95

e -Ala-OH
-Ala OH
—Ala OH
)-Ala-OH
)-Ala-OH
till enzyl)) _D-Ala-OH

Hd :lAsn( NH(4 rreth -al 5 _ -Ala gll_al -OH
H D-kys(2, 4-dini tro&g Wi e@)x»_ - la OH

83 H-Asn(NH(4-fluorobenzyl))-D-Ala-OH
84 H-Asn(NH(4-chlorobenzyl))-D-Ala-OH
85 H-Asn(NH(4-cyanobenzyl))-D-Ala-OH
86 H-Asn(NH(4-methylbenzyl))-D-Ala-OH
87 H-Asn(NH(4-n-butylbenzyl}))-D-Ala-OH
88 H-Asn(NH(4-t-butylbenzyl))-D-Ala-OH
89 H-Asn(NH(4-n-hexylbenzyl))-D-Ala-OH
90 H-Asn(NH(4-n-octylbenzyl))-D-Ala-OH
91 H-Asn(NH(4-phenylbenzyl))-D-Ala-OH
92 H-Asn(NH(4-phenoxybenzyl))-D-Ala-OH
93 H-Asn(NH(4-n-butoxybenzyl))-D-Ala-OH
94 H-D-Asn(NH(4-trifluoromethylbenzyl))-Ala-OH
95 H-D-Asn(NH(4-methoxybenzyl))-Ala-OH
96 H-D-Asn(NH(4-nitrobenzyl))-Ala-OH
97 H-Asn(NH(4-methoxybenzyl))-Sar-OH
98 H-Asn(NH(4-methoxybenzyl))-Leu-OH
99 H-Asn(NH(4-methoxybenzyl))-Phe-OH

100 H-GIn(NH(4-methoxybenzyl))-Ala-OH

101 H-Orn(4-methoxybenzoyl)-Gly-OH

102 H-Gly-Asn(NH(4-methoxybenzyl))-OH

103 H-D-Lys(2,4-dinitrobenzoyl)-Gly-OH

104 H-D-Lys(2,4-dimethylbenzoyl)-Gly-OH

105 H-D-Lys(2,5-dimethylbenzoyl)-Gly-OH

106 H-D-Lys(3,5-dimethylbenzoyl)-Gly-OH

107 H-D-Lys(2,4-dichlorobenzoyl)-Gly-OH

108 H-D-Lys(2,5-dichlorobenzoyl)-Gly-OH

15
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104 H D-Lys(2, 4-di net hyl benzoyl )-G y-OHd 105
H D- Lys(2, 5-di net hyl benzoyl )-Ay-OH 106

wWOoRM4hysR(0B, 5- di met hyl benzoyl )-Gy-OH 107 PCT/DK2003/000805
H D Lys(2, 4-di chl orobenzoyl )-AJy-OHd 108

H D Lys(2, 5-di chl orobenzoyl )-3y-0OH 15 WO 2004/ 048400
PCT/ DK2003/ 000805 109

H D Lys(4-fluoro-3-nitrobenzoyl)-Gy-OHd 110

H D Lys(3-fl uoro-4-net hyl benzoyl )-d y-OH More
particul ar peptides according to the invention in one
aspd facilitate aHd-bys(rlugiodrnitrokenzoytPhyiQH t he

i nt ét&el | ul ar comukibys(FAueredractarbenzoyaB!y-Ghct i ons.
In one enbodi nent the peptides may be antiarrhythmc
pepti des which target the sanme cells targeted by AAP,
5 AAP10, HP5, and/or functional anal ogs thereof, i.e.,
the peptides are able to nodul ate the function of

PSSP SE0I 0% B DO D] 1 AR s
ot h&ﬁtﬁtcthe intéreeliulav eomimonnicatichamedistad by gap junktionsr peneagnitndiment the
pteP useﬁ? fbe EH%{ ﬂ@ﬁﬂg é%ﬁndesc m‘ﬂsfagde? Qﬁ% sernetJéﬂs éargeted by AAP,

assocl at e
AAR1Er tIEb arhchimr fgacplopeirmftalaga amere@mntf@anapb@\ewa ahvlﬁil@dﬁ@dulate the

fur%l?Hgn('fe NRedeGRE &E%@éz‘h&dt Er‘énta&& ST tu#hefurEﬁ&f %f n@S, AAP10, HPS5,

S I n acco e I nventi on how goo
a0 v juncjionah apalegtherask.eThsf invargien ﬁ&pwekﬂmg}o &Re prpparation and use of

anFQd&QFca”%n%&ﬁ&w%aon th® tie@ﬁﬁk!dtfdf ﬁHtl%léde@‘é%dcﬁi@éoeWIth impaired

es as trepresented by Fornul ae | |1, above,
Imtﬁ@ylllé%rrgaseun%@aﬁl coMmypicatian %@ﬁ??th?ﬁsgﬂbuww%%%?quos't'ons
quantify activity of one or a pool of peptides. In one

FRifBeChaRAed Phplides ih BYEAd it tHeiaverEiph il sodsadtieity @cbne or more of

tf@E 3”]_%\/@%%%'% ﬁo%@tﬁ%ﬂ?\t LD 8%%5%:50% &geﬁlf;y orally available peptides as
rebrebantédy By #omnéwwimenmwe) e deGdrpeeddo fusther confirm and optionally
H D-Lys(4- net hox benol-. - OH (Compound 21);

WV RO eBl PRI ((Conpound 22):

H D Lys(4-t-butyl benzoyl )-d y-0OH (Conmpound 54); and

IrtoBe AstiONiA{eft oﬁihenmmthpmeauda—ls(semf@ddmﬁn g’@)grommconsmtlng of H-

r r t
pgﬁh&? nlt%g:égu ConSIE)Ert%PBur%s?P H- gﬁplﬁ}gg@meﬁ&%eﬁ%ﬁ)doH (Compound
Ay $1-DeyzypbIOEREQYDSHIEIt dCoBPoMI 21); H-o-Lys(4-nitrobenzoy)Gly-OH
&3l d54Y953nd | H-p-Asn(NH(4-
Hglt% anot%ﬁm ?Frgn?%&o}, 'éﬁgl( Eajentl onQfll.tjd’]he5d|'ﬁ)eptrl1 de i's S{NF
m#rqueyzmy%q @H{CopepEny¥)l ) - OH  ( Conpound 1).
In another embodiment the present peptide is selected from the group consisting of H-p-
Lys(benzoyl)Gly-OH (Compound 23) and H-p-Asn(NH(4-methoxybenzyl)Ala-OH (Compound

95).

In yet another embodiment of the invention the peptide is H-Gly-Lys(4-nitrobenzoyl)-OH
(Compound 1).

According to the invention in one aspect the peptide is H-Gly-Lys(4-methoxybenzoyl)-OH
(Compound 4).
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According to the invention in one aspect the peptide
is Hdy-Lys(4-net hoxybenzoyl)-OH 25 (Conpound 4). 16
wOD02008100©48400 PCT/ DK2003/ 000805 Further, i nPGEDK2003/000805

anot her enbodi ment the peptide is
H D Lys(4- met hoxybenzoyl )-d y-OH (Conpound 21). In
yet another aspect the peptide is
H o- Lys(4-ni trobenzoyl )dy-CH (Conpound 22). 1In a
further aspect the peptide is
H D-Lys(4-t-butyl benzoyl)-Gy-OH (Conmpound 54). 5 In
Fatthdr] iraryet meothas petbbdirieet preppepiide & H-D-Lys(4- -méthoxybenzoyl)-Gly-OH
(EE @ﬁ,l Q*F'(Af nitrobenzyl ) Al a- OH ( Conpound 96).

P n yet another enbodi nent the pept| de peptide
Is HD-Lys(benzoyl)dy-CH (Co %) il
Irayitenetheeagpedi the ﬁepttdﬁes lﬁl@ﬁ{yﬁ@enn?%benzoyl) ly-OH (Compound 22).
H D- Asn( NH( 4- net hoxybenzyl ) Al a- OH (Conpound 95). 10
IP% Rfr@eF 8shepERE pEetRicas AUD-0y14-t-baotylbensayl)a@ly-DHa@bmgound 54).
above show good functl on as a nodul ator of gap

cti ni_ca Sy
ol raeE e P Poreds pac e ARf R E L Goppound so)
function as an antiarrhyt hm c drug. In one enbodi nent
Futteerprief getr edothgrorimbodipept i the speptide heentide eist Hanlys(benzoyl)Gly-OH

B‘%éé‘ﬂ%ﬂ] intracel lular conductance (G) that is
ub

antlgllly the sane as, or is greater than the G
of AAP in what 15 is referred to herein
In gtill-angthed erhpdiment/be peetidgds H;u*Asn(HHﬁlnfaﬁﬁewb@ﬁ%»%'%@Ht(ComPound
gshe preferred antagoni st peptides provide a G that is
| ess than the G of AAP and/or block the ability of
AAP to normalize th chem c

e 0 n [
Rreletipdh p%ﬂ@eaacq%dlg%&%ﬁw[% Ay DSk e arilunigh gy 3 moduleto
dfrgaﬁoj’l]nd:tﬁﬁlbleﬁbrﬁmoﬁlbét&n ley.0Be @spetst oobntatybréistsaViendrieoaspect the
t he, prese efzalnt,ta oni_st Sy rh%e a that is at |east
PeBsS hayedne Qc'to &i PR '% f gAP such as at | east
about 50% | ess, for exanple at |east about 60%I ess,
Iis wob eadodimenit G’mpremtjtagmm% paptides pioihedvempiore p@yldp@@smtracellular

e i A R

mfeferhs@ tphetsimas argtangers w@O@V@WSSw mted to the
relative G as described above. In further

If %ﬁ@ﬁﬂbf@%édlﬁ@ﬁ the %?éfer?éﬂoﬁﬁag{dh%t pEbIRES rﬂ)hﬁ/‘icﬁe that |s Iess than the
ferent re lve

AP arvlonBlog Aty 9bABE o INFEN sy O 2 R ool L. t
rgﬁl%{hg‘@‘tgguﬁgﬁtwmyams found in non-ischemic cells. In one aspect of

the invention the present antagonists provide a Gj that is at least about 40% less than the Gj
of AAP, such as at least about 50% less, for example at least about 60% less, such as at
least about 70% less, for example at least about 80% less, such as at least 90% less, for

example at least 100% less.

The inhibitory properties of the present antagonists are not limited to the relative Gj as
described above. In further embodiments and assay types the antagonists may display a
different relative Gj. This may further depend on the comparative peptide/compound.
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Heart Additionally preferred peptides according to the
i nvention increase the tine to an AV block in a nouse

w@bdoan4840d usi on of CaCl2, in what is referred POI/DE2@3/000805
as a "standard cal ciuminduced arrhythima assay".
Preferably, the peptides provide at |east about 40% of
the activity of 5 AAP, for exanple at |east about 50%
of the activity of AAP, such as about 60% of the
activity of AAP, for exanple at |east about 70% of the
activity of AAP, such as at |east about 80% of the
Hgetti vity of AAP, for exanple at |east about 90% of the
activity of AAP, for exanple at |east about

A%Hlﬁéﬁél‘l?ﬁéér{'éﬁ 6&5%@@&8%0%& ki n\‘iéntléﬁ\i?}cré“a'd@ hetinafdit AV block in

activit of exa

aaise ARV BN E PG n WEl o GH1eotbo BIOR 23 e eploynduced
aftRRHimid 3954yof plehgamg tthy lpbytldéfs p‘h&ﬁ’de 1210 reaeb(amllt 810%2 of the activity of

| east abou 1400/ of th
AiBaTir Do R Bhe dhad ool of therguit, & Rap, St Bbout 60% of the

ab®ag of ARPUor dGMpIeht Ibhe aBodti 7o of tbé acthpr AAR suak astt least about

I as about. 17 f .the ac v'
8g{2, %M'&’u?‘o éé\%%f%fex L SH t?b 90 /{A@? #RX 8RS of AAP, for
emrﬁble rahdaﬁt about eabstaraiaty the120% arftlvtt)hef AAIPJ stichyascfbopaP] 0% of the

nﬁv‘rgﬁe é’g ﬁ?—\/ rfgrbé%m%)iﬁja{ %ggtt ab%laﬁ H‘.’EO"/Z Q)Q tl‘?% a&r\/ﬁg;o? rAA% gﬂch as at least

abpytr BOMaeit the yactitg of MPS amr@xamplatat dma)st alp!z;@ﬂ A eesof fiegy activity of AAP,
38995{ é@@u"ful b(?:/o E{?l\é( é%ﬁ\ﬁ{y%mfb foR eié}ﬁplé @Pl‘eQQ%%uto‘f 60% of the activity of

Sl Z€e an infarct zone

Aa%’s@mieaﬁ $tﬁe€wh gloytd79%fad ?heei‘ft"("ty i m’, Fpr%arap'eﬁt lepstatbgut 180% of
tN(?Qétﬁ/g)%ﬁJ RAP g; &@%TyYat ‘Pe%%ﬁé(bout Poh oF tal attivitynst Aﬂ@pmoﬁ@&eferably at

pr ovi st about 40% of the activity

legshaRIus 29@ 01 greaier Fpefube 5@%%91‘ AR ( '&etﬁhQth‘V’edflgQ&gppfox'mately the
SgM%I'auaaﬁloﬁ)bout 60% of the activity of AAP, 20 for

exanpl e at Ieast about 70% of the activity of AAP

such as at easf bout, 80% of.

Ll t
Regfidesaap paditignafh aqw L iyﬁf?@/ fVigas or in the
sfZer ofeXAMpAret 2dnel GtRStved dh aiHat $eksdreant ioahérgint dxca S'atamdard ventricular

oy oty el B Posttef PRn AT Fb gk B SLY iy or e, for
s&ém%%t I@s*cehboals 5@% off mCtnatymmAlPSmcﬁs dbloet 636 of thie tagtivity of AAP,

Qepieis SEpasLATeL [k ot dRERMIRY L3 805 hliBast about 80% of the

aefivityAP AARD foresxamplecataeast ebsit 9Qbooft the G@OYHity fof AAE, for example at least
ct i Vit I t4 4470,

t sub %nﬁ%llyﬁi%swﬁéj 8&. ofa,l&%P ast%%ﬁég % 8%{b1 gé % o@tﬁé aEtP/ﬁy of AAP, for

elxlamp@catl Ieastyaboﬂt 120&<Pof meea@w@bpfyAéP plghises ableast apghyd 30% of the

fyrb? AQR ¥ lebimPib aﬁ%@st ABUE1 40 @Bﬁh@%bﬁvn tof Mﬁ%ucﬂ%@bout 150%
R Tt

reater he activity

of
Cpﬁrthﬁ/ia@tlvﬁ)g o5 AAP far ea@zapléaaé depst ﬁbwﬁcm@%n%fet 6;aciiigfof AP, such as at
1EeBo@f 1784 RE aRfivity TRINARY fotiekBhple3d 1&Rt BBARMGBYSof ke activity of

AAP, preferably at least about 190% of the activity of AAP, more preferably at least about
200 or greater % of the activity of AAP (i.e., providing similar decreases in incidence or

infarct zones of similar or smaller size).

Osteoporosis
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WD 2004/ 048400 PCT/ DK2003/ 000805 There is
understanding that GIICis inportant in bone
wo eoonmss4on. Additionally preferred peptides PCT/DK2003/000805

additionally, or alternatively, increase osteobl ast

activity in what is referred to herein as a "standard
osteobl ast activity assay" which neasures either

cal ciumwave formation and/or al kaline phosphat ase

activity of osteoblast cells in the presence of 5

pepti des. Preferably, such peptides increased cal cium
TWareelsamderﬂtar}d,lngrrﬁmt fGI4E del inaortant i heme derenation. t Additionally preferred
pa §rao% tloﬁﬁ \yl %r'ﬂg%ff\%ﬁl |Hcr??é’@¥§e8l§l§std&§tlﬁfﬂnnﬁ/ﬂatbbé referred to

asurin el Intracel Tul ar using a cal cium

heesits ias i a/eStﬁMﬁﬁd eastaohtastyetivity Lrssan s Whigh aNoasyiiRs 8kt Galgum wave
chr %’CIOT‘%JBR)F é?l(ahﬁ@ldr%smt% fabﬁ’lﬂ{/ee?c@teob%slfaééllg% the presence of

atase activit | so can be used proyvi de

onglides Erajprabiyt s Qéﬁt'd&ét'PWP?%Pdugﬁ"ﬂ@ms‘f"%‘f?déFtﬂ“ty’ manifested as an

iR RE B himBs T Yels iNJOSin HaaLé @@Sde't@mﬂﬁé‘cpbﬁ hriegsuridg levels of
the inventjon provide at |east about 10%

infaceliian 2ot Usipgea cRlclniengive furegpenidyens aastf]a"ae%lg?d counting the
nahBbi of?déﬂ/s @hich Nudrgscd). OAlkemw‘m{oeplﬁdtaée&mmltwéjwt:arBlﬁlé’/msed to provide

activit ch a t. | east bout 40%.acti vi t

2 PRAPIE e O?L%%"%?S?a%gﬂ{y %8@9 andgd 88‘9['?7‘9{’? %%SX)@\PQQO”'S" peptides

apesrtiag adliye mvéhtidnemtndabemlléasV@%tﬂC’tO%/|of yhe activity tof INAP in such an

ag%gyi?éﬁ rl'ﬁef\se tﬁe%%\abo@% %glﬁi}? %; e?(araﬁ e Oa\{'léa% ngpel}é BS% activity, such as

aaleestrahonm(l% attivily,i fovexamptenat ledst ebmg&ﬁp%eifyhe antivity of AAP, preferably,
: [

a? ttéb%r gkﬂ%%eacﬁ\ﬁtﬁ ﬁosgtlsl’lq%#r% pr%f%ll%\)ﬁ/é? d)(?ﬁ 0 @gﬁr%ﬁtnﬁ% of the aclivity

ohéABin as a "standard tunor pronoter assay.

Preferably, the peptides show decreases in QIC

ddppioi tion, which are at |east 50% preferably 70%

—and nore preferably 100% or greater, 20 than

decr eases_ observed for

Fosfered Peptides @Crergiog e e P&efﬁ&oav%&é“%'éﬁ% %fe%f}dffwa?'?y’ decrease GJIC

infslidrainedaae by Aetdroiombtetesigedl 441DAT, Bowhatnlso'aterrem to herein as a

.. Th

LR oY B35 By oS AL P e m cuc
iireisitian, @hicht dre st bédst 9% prederablg T9es, mhlmbrarprefncablypl@ﬂ‘}/g or greater,

o . hormalize di on of action potential duration,
ﬂt&%d%%eq’?ﬁ Efel"Vzee(zjsfg'e'&'%s‘il!ljcti on velocity, the 25 ability
to control of the cellular quantity of t{1uncti ons o
Ammmlssqd ifgs eopbieeigeiltiee Indention t@l@mvlder@@ @t algnegylate gap junction

Sﬁ&‘i 0 BStidel Gh DO WitR 8 ti

egr g"gat |dgﬁno ISNGS’I@%gfq%n@%ﬁ?‘E Al |e or enh arlwe © mtV%n on may

lmdeacpnez@r raere| af hﬁfotkpvaﬂ@ feakirag; tm a@wﬁﬁ@ﬂﬁﬁga%cqﬂﬁ r uncoupling, to

n%lrrﬁ§ﬂ£€ dléH%F%raB‘feacﬁle ebReAfA leFatl@ﬁCérﬁjat%@ormbli-‘zefcﬁ)‘ﬁUhdtbﬁtv@lomty, the

assenbl y connexins into functional gap. .unctions
qbdntshf@rqqair@lpétwp“@ﬂvla@qwtwf SEP RGClinDs mfﬂ@{%%@p rsgldatmg or down-
rb ngs Heel aﬂh@' %r@&ndﬁp@ﬂ icBEhaMeN té %Ymbl&éedég?ﬁdatlon of gap

ng.‘(%pl&‘{ nh@blgSE gnhance)I r’gcrn] Ing}n%a ize ¢ l?ule%‘ trafP clflqng oq’ conxexms to the plasma

membrane (increase or decrease); to facilitate assembly of connexins into functional gap
junctions; to normalize opening of existing gap junctions, e.g., inducing or enhancing
opening when they have been closed or gated by inhibitors (e.g., such as by mediating or
enhancing hyperphosphorylation of the cytoplasmic carboxy terminal domain of one or more
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enhanci ng hyper phosphoryl ati on of the cytoplasmc
carboxy term nal domain of one or nore 19 WO

wWQOd4/0048100 PCT/ DK2003/ 000805 connexi ns (e. geCT/BKEe#03/000805

as Cx43)) or closing these when they are aberrantly

opened (e.g., as in Charcot-Marie-Tooth disease); and

the like. Particul ar assays useful for identifying and
optionally quantifying the activity of preferred

i nvention peptides are described bel ow The assays are
non-limting and are nerely serving 5 the purpose of
cohhexdrisr(@td. regicla ag &< 8Y) pr opsing epe whﬁn Wheiycare @g@”ﬁ]ﬂéﬁﬁ@ed (e.g., as

lﬁégéﬂcg@lﬁaf@y%cﬁﬁ dfs@éée‘?darid%e fileeir gap junction

ulating a Ities. I's to be understood that the
assays are not nutuall excl usi.ve,

R ehd T BT SRR BTG T, agliay of preferred
nﬁl@fﬁd}ﬁ?@;ﬂﬂe@é@&%éﬁcrﬁb& tﬁstthTlﬁe dalséefyeraeélhon rhitingand are merely serving
acti vi er rticul ar .as
theppesd ohilurreing aarbey o £5F it RBC 2 e Bresedin FX?BE‘S%% @y be tested
fanthelr YRGS uRdtion Ssedutating rabliiéed. i Ny wabed undddstpedthiatieise agsays are not
BUFRN ST Re P d it 2o ATGPab® sl aB il e actwiy in one
;ﬁrﬂmtac askagyiaut Isadw bidifferem, ari nooactlvmbmcanptﬁeoparﬁéul@assmd dbis may be
gcr:tlo%roq &h@g )7 totﬂ{e' lﬂglvi'daalg %ﬁ@eé éﬁH {y?% BP gééé?@ for testing said

are’ degrad
rgmhdmwlntestlnal (CH) tract or by enzynes in the
intracellular lumen 15 of the enterocytes. Further,

Ahe Wﬁa&aﬁraﬁmaﬁabmw ABS&4 (y i es of peptides,

especially their |arge rogen- bondi ng potenti al,

makes |t dlfflcult for these npl ecu). h. .
BRCETHEy P BSREF 9B EURMO AP oRE SPRLeg WA BRCed avallabity i vivo
AlRoRptieR of Beptidag dftér érapétﬂﬁlhldﬁﬁlon\/i@ bﬂéh han&l bedauyé Weg are degraded
t%yh?wggért\z{y&legﬁﬁ ﬁ@lrg%% rgy ﬁmgé]@%/ ?’?fé‘l%{)f}'l%%ln tne intracellular lumen

df rtAd prdtesh Paﬂﬁ'ér theh pl&}hldos:hammal‘r‘pr@e&lep rabtpeibtides, especially their
| ocal i zed in

P dPBEEPRLOBIg RE e FERar SR GLY e Belspupp g permeste the
gnearbeytkes b3a¢nans®|lllnlgr pasdivieediffusientHowvevar, it hed &f-pepides, which have

SRR G OB P b p Lo A KBRSy hr UARPE) Reans of e
reptiflo trandpoder e TH ewhiclin ISrHZImB@me’EGFEOtQTﬂ lpetizéctie the apical membrane
GRS o e Tl SR R " D000 shpra, and

desired pe tldes can be nodeled in silico to optimal I%/ )
Preferietl pepliaes RCEorriag e HgiiRgeniipn are therefpse pptided thab hove afiinity for an

I*S/F‘Ee%?ﬂ t?ar@porté?aérl ﬁ'y ’anao@ t?:%@Bf 2ﬂ"he’ th(e%oﬁ%nmé#éprc@nformatlon and key
nter,

binding sigs 'aﬂfawﬂae.qompyums whlﬁaﬂwdd@ec%?ﬁiﬁm E@W?@Oﬁer Sk descrbed by
ISdileli Gt Bl &t A8, 20V0VWsudrs, drardBdiréd peptides 824 Be hodeledabbiicalto optimally
fﬁ,&vtﬂowgtﬁ@&én%a%{ﬁeyﬁa%ggt‘:rllg];é%gp#e? neq ! heBg e!yl, SyD assqy {2000), supra;
Vinter, J.G., (1996) J. Comput. Aided Des. 10: 417).

The oral availability of a peptide comprising a structure as shown in Formula I, Formula I,
Table 1, or more generally identified using the Bailey assay, may be evaluated for its ability
to bind to a PepT1 transporter, preferably an hPepT1 transporter. For example, a PepT1
cDNA, preferably, an hPepT1 cDNA (see, e.g., Covitz, K. M., et al.,, (1996) Pharm. Res.
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to bind to a PepTl transporter, preferably an hPepT1
transporter. For exanple, a PepTl 30 cDNA, preferably,
W@roohPeald cDNA (see, e.g., Covitz, K M, et BCT/PK2003/000805
(1996) Pharm Res. 20 WD 2004/048400
PCT/ DK2003/ 000805 13(11): 1631-34) may be expressed
i n a Xenopus oocyte expression system and the uptake
of | abel ed peptide into the oocyte can be nonitored to
approxi mate Ki values as described in Tenple, C S.,
et at. (1996) J. Physiol. (London) 494: 795; Mer edlth
1811,1). €63 6434) mé;lBQSXpréssed ﬁ?hys}{eobpus(d_owtd(mpresagn sygstam agd the uptake
n ct [ v,
t(;QFleg \ngq[)(%l) ootpff/ §§% QY Eé rr%tm%d % @P%Ql&a'tenm Va¥Rs as described

rmne the
iroTahplay@ig. adtidli (199@)fJ. &’hpwp't (ldmeM‘k% R9% Meredithmbbesteal, (1998) J.

%gs,g,rgtogg&g%%%or mto the Bailey substrate

i'scussed above. In this assay, a peptide
is oraIIy adm ni stered to a manmal [

Imgoe gsp@ctaqﬂmqlpryp?tg@; a Sft@’l}d[ﬁrq én glvo og@ qygqua}p}\f a%(srayflad)épformed to

dBkthfk R ol amtaﬁﬁtil of Webﬁi:lea\hhlbm Ra$ BEdh ﬂnbdi@ed toheptisaiie conform to
concentration of peptide is

i Eg18Y AP (ArOREh b iSRS PBAS riD GNPy BgPide is orally

a¥RiifisterRd teatRanihal, skePid dest, n‘\Ba/ndBﬁch’:lazlilfﬂl|1ﬁ!stﬁbeaslr foemdse.g., as part of a
trations.r

fqbé)gil ggl%@rglgg tv{/eﬁg@o@w gp @pniarm‘. /tlgbe ft%ﬁ? ng@gﬁco&'ll;;%rmatlon of peptide is
ddnwmst&@al ing. (eHlethwUmahscmaerglmennecﬁﬁ)ﬂolthéJ fembrahepir and artery).

th I 10
Aevliinn ey Db paBiTLaa) Rs bokipdgiond 50 SncB TR Rp Fehdrifit 10%10
ith szolambsk ettt mtlkgifop bothianaltaally.v HasinguT s arjebisrage given 500 1.U. of heparin

|aD§1 Sft [ E?fp th8 ]Zflrstt %%oe%%hfp%eé t?k]eﬁ ﬁ c%mlb%o‘afsahgn?e “before dose”

ter conprisin
OI(IB B- éb@ﬂpl@ Wbdfecpdmppd:e(ynatg]y 5rrgingiea dgfore gdministration of the peptides.

%}ﬁec toggﬁt 'a(%br% ng(étogt H%'Uéaé 5%‘%65& rs&imﬂr|§§|83!b@ 107" M o&‘ peptide) is

60, 90, 12
rewmemfnuw@entatuoo@Jetesmmth»rec&l@cmi samplegareceplipeiad @hhﬁ g5 15, 30,

D a A& dablfrsbssampl e vials and stored on ice
6’6”%—('3\'1%5 Jjjédk?ay cent ﬁ&f Sged at 4C for 5 mnutes (10,000

Pl (100 h f
@oq%ﬁé;oggéggpylﬁp@ﬁ?, ||<)@ﬁ:é1ﬁlﬁp %[B@éﬁt@ '?%’S@ Q;{ gﬁrx]rﬁ;flgrvga?s atdstored on
183 tﬁntmhui@n?e@ﬂﬁrugéd af 4°czieNs5 @rﬁnuté§(1arﬁd)os<t @I Pdsab (1(1{0@) is harvested,

until fur r a si s.
anpiemag & pStagtBonos s Pioibeeristeial oy ek Bifendor. frozen
c|§B]48e ard Ktoﬁida #41M20°6.until, fum’il’neﬁlahblggk e%}:)pr@«;rd%telymﬂedi oUﬂ;le rﬁgraw is injected
i, near i.ent 0 in ] . :
Qs G GRiSRa A Gt i 2, i A prEluted using o
lineamgradiaat fdorh 10 tacl@OWNB tim AIOGnmutean'ﬁmmemlumuiis whsheed for 2.9 minutes in

kiug‘reig%}) ﬁf'ﬁqr q:u%clfll q‘ gée?&}lttl%roﬁar%ﬁwemsnftgb% bltji‘ﬂabfé'rﬁd‘ S&unl’l‘brated for 5

er or anot her sul
rinfifesri) Bofferok (@.0%t foeminextd inivrgtercarianathef seitabisl uffepprrior to the next

|gj§§t?ot r 3”%”9’ dl Mad %‘;e %fr%rgttr)ﬁ ﬂ%fe ﬁﬁéch Bgﬁ Fr%kﬂddg ‘?'outf'r‘let rli'"ﬁ"le art and

escri ow I n arrp es and
&, described further below in Examples 1 and 2.

The concentrations of compounds in the plasma samples are calculated from an external
standard curve covering the range from 1.00 to 1000 nM. The plasma concentrations versus
time data are used for pharmacokinetic modeling in WinNonLin 3.5 (Pharsight, Mountain
view, CA) using non-compartmental analysis and AUVC values are determined as is known in
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The concentrations of conpounds in the plasma sanpl es
are calculated froman external standard curve
wW@ooneisago t he range from1.00 to 1000 nM The PCEBK2003/000805
concentrations versus 30 tinme data are used for
phar macoki neti c nodeling in WnNonLin 3.5 (Pharsight,
Mountai n view, CA) using non-conpartnental analysis
and AUC val ues are determned as is known in 21 WO
2004/ 048400 PCT/ DK2003/ 000805 the art. Preferably,
oral ly avail abl e peptides according to the invention
theer ertoBesterally, prally evajlablei peptides @pearding rfo ghadaMentipr Aienobserved in
%pfﬁ%r}t?’&/eg‘m‘gfagﬁma%m‘neé‘b%ut Mn\ﬁ@s%@ﬁes@%%‘éﬁdeé Bbserved in animals

recel vi ng . admnistrations of peptide are
repsivénct iey. edminipetonsafpeplidecaiedisad t%P\@éﬁ*@éﬁé@cfa cts as clearance and

hQ@hfe\Alﬂlérﬁshwh!d%tﬁé]@é%éhrhﬁet\b@sﬁm in the two systens.

St andard Pl asrra Stability Assays The invention
also rovi des I that have enhanced stability in
B\rﬁﬁ?‘lﬁpab‘i' f%“ﬁ%@ga' NYABIRYS aspect the peptide conprises
a peptide bond that is al kyl ated or otherw se nodified
to stabilize the peptide against enzymatic
Tle givaditdri also plovidas peptizies disgdars entanceeplabitiy in @itro or in vivo. In one

agg%éz {15’ %?Htg egcéé) r 5 hag- nt?onéctlhgts %l[%{lﬁe& Lbrrtd?l%rWIse modified to

Ranced
stabilinelathe  perioe | agqms&sgmymatm dﬂgeadagcprectn aaﬁthern a@P@qLo the peptide

! f 33pEl&S el P&Hidk Thas enhanced
BeRPER, 358 sigrd PR BGuEh #HIHE, BRI s g enhance
stabilityhio arGNdagDstAlBY 28saxppl i cati on, peptides can be
i ncubated in plasma or 15 serum and sanpl es taken at

I e&d aefspb&t eéri/ ah S*V/fr@r plagahb Y stabiliyy abEllyCiorpddorél s, described in
unt of undegraded pepti de.
PQ&JW%%?/P%FQ E‘S‘F}EP’PW%Wgz( &f2urm, solvent, gradient,

and tenperature) for such anal yses are estimated to
MeNGisdesetinathd PETNESIEE 7P @pplicatiord pebides| @snee ipeatleteddin plasma or

S5 D ! 516000 DA 1 DBt 1008 g Lo, o
quaniitajecthiel anouwittdf drivegraeipd |;:(dapt1<mq dAppnepristen somditidne| (colwea, solvent,
ggzgqiglﬁf%g{ ISRP%%‘& fg?:;%crlt?cl gﬁ%%%) greﬁe ﬁﬁ%td% %n%{ma 'tllnat%e pr)m{)tlde peak
aanthé @lamtah;maks tdmenqbeb]at/e thes, same gatentionrtimend hsﬁaﬁgione by subsequent
|w%<r:}%% q%apla?rﬁa t éﬁﬂﬁeep?o ﬁﬁ@telﬁy @lt#%‘?%f)tla_{gnoslﬂ%ia%ﬁwa followed

ar € not
mvemtmdaat@n cd LG umetbds] pawoeiers tunk BcﬁﬁtlﬁféCthy sqpagation is obtained. A

({Sg{rgﬂﬁasn@oéaﬁﬂae Withb@Uhe Egrﬂhbdﬁeat&f‘ﬁw tAE s%@%é%p'a%% can be taken

one or re sanples at each re
andteveluated. Phe Samales ynaynnluge| kut %ﬁfﬁb‘l’té%n't&ﬁ 0.2 bl%ak e jpgptide at a

s%ﬁéﬁ}!e |c§rl10en’EFQl‘?on5(€"%3| 1 ﬁ%ﬂﬁl@)nbl%l%é WBoltRRpHd)®hg bE moke samples for t
S

i on count can be otted vs

1 Q anef QAL O HrPre S3EPlesi 31 fash Wre’wﬁaﬁérﬁ@gﬁbﬁé&é@}“&e samples are
thRerOin, pat8lieNITHR sample concentrations (peak height in mAU or ion counts) can be

plotted vs. time and fitted to a function describing a mono exponential decay (e.g., using a
standard Excel package). Preferably, a peptide according to the invention has a half-life of
more than about 48 hours, such as more than 24 hours, for example more than 12 hours,
such as more than 6 hours, for example more than 3 hours, such as more than 1 hour, for

example more than 30 minutes as determined using this assay.
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standard Excel package). Preferably, a peptide
according to the invention has a half-life of nore
wao bawosdaout 48 hours, such as nore than 24 houPGT/DK0K03/000805
exanple nore than 12 hours, such as nore than 6
hours, for exanple nore than 3 hours, such as nore
than 1 hour, for 30 exanple nore than 30 m nutes as
determ ned using this assay. 22 WD 2004/ 048400
PCT/ DK2003/ 000805 Pl asma stability can be exam ned in
Vi vo using standard assays. For exanple, peptides nmay
lem(hinbﬂitﬁtaerlmje%muaedmmmlqsmg wtendars! assayst Fogxapwie peptides may
ection k
mrnrstereg id Q ma%rgge%er 28 qu%g %OIGL rﬁ&g?ﬁe% evgﬁ’.@'eslolfl ¥bout 1 mi/kg
fqlralotti ihe land\nptm dosng rFUBfesedwp roerstldeg @tﬂwtea@dbrmpﬁeﬂeldrlthaﬁ?ntrol samples
gt 'a?rbru}f%rhm %npﬁﬁ%rrgtﬂmy b@ptf@iek\mﬂ% AR Stabitty, BB%Q samples are
sanples are ferent trne qen

colsnigd t difemnblimg peigls (36, 268,0. o 151500 10 126 405y 240 minutes,

Wﬁ%% Bs refer‘é‘?@ﬁ&or% J&se? W‘nﬁfuﬁtst& p@ﬁfo@é h gs caBGihtitated using
des in sanp St;e quantitated usi

n??é‘i!‘?‘i’éd@u"m@d@ theeart, ﬁ“?’h%s EWN W§chorgxa ncr%gratrons of peptides
rr?ﬁl@grﬁb Qamble8 rﬁé&ns@ﬁél&@léﬂeeﬂr%npén BRiFrall stgindart cph@Sdmerrng ranges of

cal culated from an, ext ernal an
PEOHIF o 0D GO I N6 PSR GON A TAIOIR B8 T Eegpgen be used fo
pﬁMma-EBﬂnéﬂoaﬁﬁaelﬁrgnrﬁaNtrﬂ\m\Lrarﬁ5 \Phamight, i Meuntkin avievarcA)eusing non-

used for ar ma |net c_ nodel in 5
cPPRATTPYAL o P ﬂ’evreéw'“%ﬂ?f%e"%r . T, (12 Cmax anc
tmembm&mhrnm ig khewaimcthe be. resul ti ng paraneters of
AUC, Fpo, t1/2, Crmax and tnmax can be determ ned

S t andard Car di omyocyt e
@ aéé%\p@r?lgp%én] c?yt'ééo‘sgg t§| de according to the
| nvent| on is admnistered to a cardiac cell and gap
|l15n<j> essct @rpeplige a¢esrringstodbe inyantion is agpinsiareghion elde cell and gep
Jun%:'froﬁ' AR tioH RCEFUNRSd. CBRinkE popfithsi fb §@cH Procsdueslas be identified in

cardi onycte assays. |n one aspect, rdi ac cel

sfc@@lpeﬁ @EEieyete aSSRYATRIONE 88RaSt cggjraé; c& ﬁr@dscﬁetsd hgrgrq rgammal, such

%Ya Bﬁﬁ%&ﬁrp%aﬂ‘s b p@ﬁbér&gwmﬁﬁ@llagéﬁéﬁecbcﬁ@dtr@ tb hige Langendorf method.
angendor

nmet hod. e ceI r tide.
ThRcalo A% 8XREeH 47 peetr% e Gﬁf"éﬁ%ﬁ‘ﬁ? teiE fRpR Ring methods
KAB@WM the at'thfﬁntérrcbllulérn;bﬁdilﬁﬂriceI(Gj) uerogldemm (G) using
the formula: G- nmp =1 p, pulse -1 p,rest Q@m Up
-Ua 20 (Fﬁ atron 1) Where Ip, pulse and | p, rest
repr egent tuh.e gukréntei n t he passive cell during the
pul se ’an(zt\Ujbef ote -ithe pu l%ofu ﬁesBect ively, and Up and
Ua represent t he vol tage passive and active
\fgﬁ?ﬁedpgplggt gr\g{?%stg%pﬂesen? cﬁrpe(?‘r@ rrpﬁ'fet ﬂ)éigrve cell during the pulse and
before the pulse respectively, and Up and Ua represent the voltage of the passive and

active cell. The change in Gj value upon peptide administration is analyzed by comparing
the relative changes in Gj. For example, the relative Gj as a function of time before, and

during, stimulation with peptide (e.g., at about 10 M) can be determined.

In one embodiment the peptide provides a Gj, which is substantially the same as the Gj (by
+ 10%) of an antiarrhythmic peptide such as AAP, AAP10, HP5, and functional analogs
thereof. In one aspect, the cell is an ischemic cell, and the peptide provides a Gj, which is
+10%).

substantially the same as that of a non-ischemic cell (+20%, preferably,

23



10

15

20

25

30

the relative changes in G. For exanple, the relative
G as a function of tine before, and 25 during,
w@ioaksavo on with peptide (e.g., at about 10- 8PEA/DE2A3/000805
be determ ned. In one enbodi nent the peptide provides
a G, which is substantially the sanme as the G (by
109% of an antiarrhythm c peptide such as AAP, AAP10,
HP5, and functional anal ogs thereof. In one aspect,
the cell is an ischemc cell, and the peptide provides
a g, whichis substantlally the sanme as that of a
Irrmmthas emboilionentihe pf&@Y peptidéeprabitiys a Gi.ovich ig Ziffgrent from the Gj (by
/4{ 98408 & ;ﬁ;% %ﬁé&gg 3s I (Sﬁrmﬁ‘l%r HEE i MBRdtional analogs
presen S provi es a which is different
tmx@wwthe G (by + 40% of an antiarrhytm c peptide
such as AAP, AAP10, HP5, and functional anal ogs

AHB8S J%?f detidi Ebn%ﬁhnéjebéﬁdrﬁllnéo%ﬁfé‘rhmwerés@éy@ Ngre provided in
car ocgt e assays ar:%q%r ovided in
929!2%7@ e Fehriiag 22etfi0gary 22, 2002 D. Standard
Cal ci um | nduced Arrhythm a Assay Peptl des suitable for

padni BidHdasd Caridm-indhicddaarioghinia Assaybe i dentified in
an in vivo nodel of calciuminduced arrhythm as

ﬁ ! g%%lé %hr aa?iﬁ*nﬁrﬂ%ﬁa?log% %r}{i@g&eﬁ ceﬁ'nl tze éﬂégfgﬁ&i in gp ein vivo model of
calnamsmmmmz edrhyihtiesa aeeondsigefe e am@(t@ét ﬁfethy@Ch et al. (1981) J
maggphg%ﬁpp %nzll? 6% Cgﬁ«?é" "('égng? P hRs ‘éﬁa&@ne’tl%d’ With€a neurolept

vel n Si I's recorded
aoamatme’hmwmb;namyn godiani iohicAgnda & ieentassintos theetell mefn. A lead 1l ECG

sﬁnﬁ@grr ?o%d%nﬁrklﬁ)ursfy%tposfugﬁlﬁé brdniRest f8eltHTG bl%ﬁ;irod?ﬂsrtﬂx the right

[ round el éctrode is placed on the rj q
forekirpb ar[th@n I@‘h@pd jl@ba'Fﬁg grpw@oel Giroge fsplaces. qgudbg ngiﬁ@lnd imb. The
sfg‘nlaF i8 faﬁg)nﬁéh Cééf é@ébJ’l'@)OO ancﬁﬁl{dlrlétp(osﬁ%@ HE) @& ta B0E Sachs Electronic

e an nal

ids! 85 5O TOUHE aTQ%&U?'QQﬁQB Lt %'a(%i%gt%aacqu'sﬁ'on board

(Eﬁét@ﬁﬁ‘aﬁélém m@alDﬂEa%hd @émpﬁaﬁr@’ﬂ H0atiz h@i@@ thiz Ndmmgd HEM 3.1
e Notocord H

th

setaptpieh RSP NIoALES 8 CFES 40U FadrGa oaigiiedt gpiipiof pestice

iPapctatrintd Sl tajl @6ihe Midenpre-tidatedt with bufésrrare Msted as a measure of the
pre-treate

are test d as S
LI S R A R S D
volune is 100 | in all experinments. Infusion of CaCl2
hﬁfaQorﬁfQ)‘f ntaCl1 (30 mhg/mi, r0.1GAl/mig/ X 90T mglkg/adici(oattium chloride-2-hydrate,

LS8 LR S 2SS B, S5 SRy bt e
twmgg ltceonsBﬂ of 2iid wgréagvtmoﬁnns détenhin@hds thegineefrétd-thé stak of CaCi2
rom
AR O (P STHEP Y geby: Ayl oS befEes-aigok s defined
eSVMrnﬁfenQﬁdllEbEnge’daeAWbb@tdluCﬁcml dedractedsedaby a P-wave without the
Ci?ﬁéoer &ﬁgt 8t_@léxure of the AV conducti on

erlse a P-wave w t hout the

Responses are expressed relative to the time until 2nd degree AV-block occurred in vehicle

treated mice. The maximal effect of compounds (e.g., peptides, AAP, AAP10 or controls) is

determined. Preferably, peptides according to the invention have antiarrhythmic activity

comparable to the compounds AAP, AAP10, HP5, or a functional analog thereof, i.e., the

peptides increase the time to an AV block in a mouse after infusion of CaCl,. Preferably,

Preferably, the peptides provide at least about 40% of the activity of AAP, for example at
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conconmitant QRS conpl ex. 25 Responses are expressed
relative to the tine until 2nd degree AV-bl ock

woemdossadd i n vehicle treated mce. The maxi nabCEDKe@B/000805

of conpounds (e.g., peptides, AAP, AAP10 or controls)

is determned. Preferably, peptides according to the

i nvention have antiarrhythmc activity conparable to

t he conpounds AAP, AAP10, HP5, or a functional anal og
thereof, i.e., the peptides increase the tinme to an

AV bl ock in a nouse after infusion of Cad 2. .

st Bbowt A0k osoh@aeﬁ\/étvmﬁlMP tsveh mspahiaye S0k 6 ihgeagiivity of AAP, for

S R0l 09 NN Mok Mt i v s

obf-\APhé)r@Q(@mplpt%ﬁ legst Abgput Qé)dq; af the astivitytof & der exgmple at least about

thiialy tR sAAE: acfnﬂ{y ofemmélﬁ:haés beast1 1@yt tI'VGO%twfty of AAP, for
e activity of as at_ | east about 80%

ea@@pl@,qt)}eas(t)]ab%&pi 2019/@ pf g\gaq{;ﬂylgl oft AR5 e?ﬁo%ftle% lflt %% of the
bty € BAPRI oY eﬁﬁmﬁé\a’i Ieéﬁfabeuta’lmb/@of&he baw&y oﬁMFEItsuch as about 150%

G 30Y SLMe! 55 35l b 25 LSV SR sucn s o

a0 Hbout 2G8BL0dF thé‘l activity o AR, fok e&dkl?ple&ltltdas’asbcmt 1B@fAdf the activity of

out 13%fte hvi ty of AAP X
B S R0 O i, FERBe Rl st oo
206 Q¥ogreaftert o eof @nd hotivity oloAARAR., the peptidesyshewdimd kegs tof approximately

about 160% of .t y of AAP, such as at | east
RN %Lyag/on 7° 'Pﬂ@ceg%&lp‘\ﬁl:{)y of AAP, for exanple at

| east about 180% of the activity of AAP, preferably
Eat | Standant OsteoblastAstivitydssay i vity of AAP, nore
preferably at |east about 10 200 or greater % of the

I\ﬁ&)tdla\flbﬁ Yof C?lﬁteﬁéﬁ’uléﬂ ccﬁnmuﬁlgﬁloﬁe@bﬂeg@rﬁs %hﬁh\é’cﬁdri@n lhaghiéH osteotropic

appr oxi mately sane duratjon as induced

Fators; mtlalen 1es GEDRY 4 (DOREL UG, GEUS aJ AR i | gabect, peptides

dv(\)h%r@rl’?@ed()lt tHe?fnvérﬂﬁﬁU?'eC?éédOfb I’r@ﬂia@é eddtebbiastreehani ls,mlr’@yeasmg gap
ich osteotro actors r ate t e act i

TSGR SPRNG CRU b SRR SPLE. TiopP AR phetstigadr vivo
15 according to the invention are used to increase

TRt efkdogsdi @pbptidet yccbydingnor MSth@tlgaanwhetaissﬂwH in preliminarily in

RIS Pobat 1S, Roa 7 e, b ey afUAT e G ectiviy. andlor

slcting dhosphbiase beivitnventi on may be assayed in
prelimnarily in human osteblast cells (hOB), for

lﬁ@gpés By cgfsaﬁﬁér 5O GteG S dnh lﬁ%‘é’ﬁ\’rﬁ)n@%ér\’dv& ¥b@HH Ay puncture of the

phosphat ase activity. I n one aspect, ‘cells
tenpsdnaatse@wef @fomaﬂbwa/ﬁluntﬂ@és mﬁﬁcﬁp ¥t Apri&cmbparrow material was

%‘i&@ 19k PES+CQ @@3@.% %chrﬁdlcﬁﬁess Biah NP 1 4068 | ithy4 00 U/mI Heparin
u

nt eers marr ow nat eri al

(a
(§(gn1legc@@d Non F%—§14ﬁ) ﬁggmnqyglcl(eﬁr f‘r@ctmcﬁfng]eog]aé@w @atsolated on a
INehphd B Qradibrit INJEhdd Phariiapesd.No. 1001967), by centrifugation at 2200 rpm

for 30 min. After harvesting, the mononuclear fraction is washed once with culture medium
and centrifuged at 1800 rpm for 10 min. Subsequently cells are counted and plated in
culture medium at 5x10° cells/100 mm dish. hOB medium (all reagents obtained from Life
Technologies): MEM w/o Phenol Red w/ Glutamax (Cat.No. 041-93013) supplemented with
10% heat inactivated fetal calf serum (Cat.No. 10106) and 0.1% Penicillin/Streptomycin
(Cat.No. 15140). Medium is changed the following day and the cells are cultured at 37°C in
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(Sigma, Cat. No. H 3149). The nononucl ear fraction of
the marrow is isolated on a Lynphoprep gradient
w@ dypgossaoo Phar ma, Cat.No. 1001967), by centri f ROEDK0I03/000805
at 2200 rpm 25 for 30 min. After harvesting, the
nononucl ear fraction is washed once wth culture
medi um and centrifuged at 1800 rpmfor 10 m n.
Subsequently cells are counted and plated in culture
medi um at 5x106 cel | s/100 mm di sh. hOB nedi um (al |
reagents obtained fromLife Technologies): MEMWw o
5@ioanolitiReddium cBanyaseery (7Clays Naftero46 v@@@a_gj culture, the cells will reach

7§%p&nﬁltr%§% ﬁ%%%glfﬁg%ﬂ&eﬂ{?d %‘éd\/\ﬂﬁ tod Rl1adexalethasone (Sigma,

rum and eni Ci I I n/ Streptonycin
Ca0ON¢.(a#490p). fon b 1apy. Celle a@rauiren @'%ﬁfbﬁﬁ?gé@e@ freagieg PYRETIAgNts: @ 25 mm

#g%f?%gé‘%{g@ %%!_'éc%}éﬁ & i hugisd (cﬁteaéﬁ@e'llrbf aZew¥iPmultidish), cells are

003/ 000805 w th nmedi um
pletesial@. B 87 selig/ceveyalip ang caliurad @r\%é*e%'s(?? F@Hiure, the

cells will reach 70% confluence. The nediumis then

R@ﬁpﬁﬁ/@ @Q%t_lﬁgre\éduttlfﬂea @1 50\ Pexisse tdl 33 Wit 81/0% and medium changed
or

- days. )]s ted.f
overu 2 ftolR ST eisedsris SBanan o el dbdien Uiy (catie.
3t @saaal@geﬁblérﬁeraecsﬁntﬁnoeu séatamcumhcmekérumf(mt IewEﬁ1I70) 1% NEAA

(G egdby afmodut Setel By 120 Buyapipe fgato- 25020

aR§B.127 Pam&lhaﬁtdestoa‘iyemc(ﬂbtm e1($14®1) Foovideo thagiresexperi®@ds, cells are

i 5%
Pl S F BT oS By e s AP st forp- SR b use.
MEM (Cat . No. 31095) is supplenented with 10%
The aels toteid\ant eayershis ars dgagast (dthd, b fura@d (MolegylaiEiabes, Cat.No.

F(-%) ?r 30t hi s at%%@oﬂidqmﬁ%ge@iﬁ?r@slé Q@Hruh‘pfor 23 3fklites. Coverslips

am ne

1%
artememaffi)qeﬁ [ P&MIM&U@ Qr@ibep\@ﬂec&@ﬂ §g§ten'pc9or9|) Jagjntained at 37°C

Wltﬂa&d%‘& P, MBALS Ze%@'Aﬁo@HemlcF&s@b;%j lateréenMer shicidfh waves are
at 2-3x105 cells/coverslip an tur ed for

o by daashenel SSEVIAOR @ BT Gl (NG SOUCHE Sass icro pipete

dff%@@cdaﬂ\eggbbr@oﬁ%fuﬁm&nﬁ%mé@& ecul ar Probes, Cat. No.
F-1221) or 30 mnutes at 37C, and i ncubat ed in fresh

nmedi um f or 20 nut es v, h f.

oI = 2PUHER oL b S A o PRl CufefssP dmbfing). e

eBitatibali ligat (M0 3TC380 wh) Iv propided tyed rE@RchmmatorZ@ildsl. Photonics
' rt mcrosca nt er C [

(i:Ax falﬁkj@ag@s Wgcar?gWFeéjavf" L4 N gf%&oﬁbgfc%gﬁgé'{p%@@f\ﬁ ?ﬁoedlgltlzed with

alRlatox MVIPOmage [pracassngbeesd. 'Fhecmtuntpﬂrpépelbs mml\fadne@ qaleium wave in

t@eg Ip]z%)sgnced%é a%&gn]celr\?efcd'e Rubat by tJ)?s?(?) | Heasure of increase in

nmed using a I magi ng s Un| ver sal
GH@gi ng). The excitati on I ight (340 and 380 nm is
provi ded by a nonochromator (T.I.L.L. Photonics 20

1PEREsp écﬁ%‘ﬁm@l‘?&loﬁ%‘ﬁ g éfeﬁﬁdé%tzr@aé’éé th8thamsed d)f&SéllgﬁDolved in a wave
canera(Dag itized with a Matrox

atﬁ%agéab@lﬁdwg-é@'ﬁgomearﬁé to Sl Wi eV bogh PIRSSFRb PuRRgITol such as
Huffe® 1€ 8hdthéfBsPBot Sadnfinistration of a peptide decreases the number of cells involved

in a wave by at least about two-fold. Agonist peptides according to the invention provide at
least about 10% of the activity of AAP in such an assay, such as at least about 20% activity,
for example at least about 30% activity, such as at least about 40% activity, for example at
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the presence and absence of peptide can be used to

provide a neasure of increase in GIIC |In one aspect,
w@elvitiasdr at i on of a peptide increases the nunmber/DER003/000805

cells involved in a wave 25 at |east about two-fold

conpared to cells which have been exposed to a

control, such as buffer. In another aspect,

adm ni stration of a peptide decreases the nunber of

cells involved in a wave by at | east about two-fold.

Agoni st peptides according to the invention prOV|de at
ldastaatioun e tof tHBoeatifityt ¢f At prefiérably ot lersbabaeit JQerackmty, and still more

plae?gfgéllye af/h?@eﬁteréb @ﬁﬁof%@égtm%poﬁ’péﬁi ivity, for

exanp st about” 30% acti'vity, such as at | east
about 40% activity, for exanple_at 26 WO 2004/ 048400 id
CeltsTAIBRZED DeCOeROLSd Tor e Pragange of gimine phasPhaiess, aqlyitpio provide a

g@lﬁﬁD iall RESILPL becBQ{?obﬂist h&RRY. Ilglb/ﬁélbsﬂ&%o%ﬂé hnel gilzyted aneb-well plates at a
St nor e re 9
cpprentialion, of §(§j Il&pé 05|3§é0 ggﬁs?\ggl chgét é@f(}pg pormal culture

ndARINPIGS eALS (@rfda§|3<f@P ROS ¢BNo)s phita1e avaahid with 200 pl MEM, 0.1% BSA

(o 5 RERY 2BE oS TR TR L o . o1

Bsmeemthmm@veﬂom coB6éiratiend of peptides( tvdBp!, BAPIDAAP10 are added to the

cel |l s/ I in.20 I fhyum On

oy 2 %@iur%%?@@g?%%g RO c%sf%fépéﬁér%a dhed wi th

200 pl MEM 0. 1% BSA ma, Cat.No. A-9418 Sanpl es
Qroatout dayndy (refecabtyadslye fneB%@me(I@, eplls appasssye Ikglinpoghosphatase

ucoﬁ)ancﬂ%@%\gi%gp%% eg@gfzgg%gr%fcﬁtdsqgin%n REMe é}??LP assays are

rol to the I'ls,
geverally solosmesist ERdnsintf BEthade fer Anepsying 2nauye 3odyityr@sd can be

p%ﬁ{)rln?e)d usiln% Q‘Alﬁgﬂébh@%aﬁs@%ﬁéw oyt M8y da-If1 Qr PF@!ﬁably, cells are

are assayed for al kal i ne phosph

W%P%O%ﬁ* ‘Mth(%Qq WPBSESp Mg QW Akpivye Buaites poliiem 'Saasddfeg to each well
ahAaoHR bélltst he %{cglbaté&fataéf‘ﬁygorapﬁ m@RER! 00y pl Substrate Solution is
col ori netrjc endpoi nt methods or S

sHRaPRY, acine TR sAPoAP! 38 1F0 PRIsS ISHPGISLAL A RaP Fpmin- 100 bl 20N
WM‘@JQ@‘&QQ Kdakch (Walll g8 BstopCik . rBlectiod OAbddrhancPrie hesaalney ,using a plate
cells are washed once with 200 pl PBS+Ca, My, 100p

rogdes Pt 1 BOf fer Sol ution is added to each wel | 15 and

the cells are incubated at 37C for 10 m nutes. 100 pl _
A‘g‘pbst patideSataskdimmta the irvatiioncquevide gt lagkiatiouin 8hdcrersel in alkaline

?Ha?b%eFﬂr&)tu%tlérﬁre!dﬁ%lﬁﬁiéﬁgnlé‘fsalﬁécprfeféﬁ’aﬁ;@ affeBst abdlt 1W% increase in

Placlz?p%g%lpbog}{gtg)n rglaﬁ\zasur 19 rlnﬁ Sslglhnse R %ﬁfmore prelz?rably a 15%
catgra@sr inereaagoi dkalipe pphogelatasec BWOGP?f@“t ilie. tpris@ific Gline. The
|Wr@e\éedﬁh piodLietsit ofabiealineapldéphatesceds @ measirk afor frecreg@ed activity of
R e@i%@fgta\%a %C&Sreﬂglgta' REasUR BF &Y RcleBsd MAURBGmBAbA.NE,

erab st about 10% i ncrease in alkaline
phosphat ase production relative to isotonic saline,.
Fand $tandargdgumqsPeemptayiAssay 15%

The compound 1,1-bis(p-chlorophenyl)-2,2,2-trichlorethane, also known as the insecticide
DDT, is an inhibitor of gap junctional communication, and has tumor promoting abilities. It
inhibits cell-to-cell communication by reducing the gap junction number and size, and
exposure to DDT is associated with decreased cellular levels of phosphorylated (active)
forms of the gap junction protein Cx43. These actions are considered pivotal for the
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or greater increase in al kaline phosphatase production
relative to isotonic saline. The increase in

w@emdoet4don of al kal i ne phosphat ase is a measuP€r/DER003/000805

increased activity of osteoblasts and accordingly a

measure for an increase in bone formation. 25 F

St andard Tunor Pronotor Assay The conpound

1, 1- bi s(p-chl orophenyl)-2,2,2-trichl orethane, also

known as the insecticide DDT, is an inhibitor of gap
junctional communication, and has tunor pronoti
catpbiind'ssgncageniciprepeniass(Xc &uant et @le(1996) ﬁéﬁmmogafr@seﬁa Tgy1791-1798;
R SOREENS: b BBPCLMABLLRRIS ETBEL-304) B SV AladtAREF, 80, (1996) Cancer

exposure ft associ at decreased cell ul ar
Lty 80651 51130 Sygtomppag @fdn(ﬁa@fln%)e thﬁ@Pﬁ%t'Co‘?ﬁqu% ofyiiys peptides, the

éfl’la'&gtdfoﬂ"\ep&-ﬁil@éé1 o BBT-induesE LA (5’%% iRMRINANSHEEHRE cells can be
dgl votal for the 27 WD 2004/0484 CT/ DK2003/ 000805

pingAd THUD e 85@ AFrech RepHdas; %:gor b@g teyiaginventiogare used to inhibit or

p@é\%ﬂﬁﬂih@&bﬁﬁﬁf&@ﬁﬁkﬁ.&bﬁ dedréaseéBt GUIOBN. KRHonb, eRic199B) Science, 278
94) Carcinogenesis, 15 301-306); B. V.

1%@14&& , et al. (1996) Cancer Lett. 106 117-123). As
a means of nonitoring the therapeutic efficacy of the
I@@péiei(em,plar;hassayf heobs osfeoblast gmlptairdésplaiad Do hawac édne marrow

Crge%n,}) nctlrlhh%wme op%ts%?g] ﬂI%E s%'iﬂ % %ggltrglevauntgerrs]g(atggd 20-36).

one asp ect, es "accor
Aripemmatelmﬂﬂelrﬁ rar & hope dharow manebaltar@polleptegvreﬁﬁ ml PBS + Ca, Mg (Life

fe%ﬂi‘?c{log‘?{ o é}‘?\fos' ﬂ%ﬂﬁ)e%tgegfoe%@%%a;% §Iq:(1¥\’ St NBORG3149).  The

Cl ence
r@cmnpqzlaaryfra@@ayof thenmmarrewtisopdlaied eeld byrap@nr%lgaad&mt (Nycomed

Praffa, TBHTRR, *1)60"@6?‘? by egﬁtrlﬂﬁétﬁ)h%? ok rpRIUBE St Frfhudds. t he

posterior iliac spine of heal thy vol unt eers (aged
20-36). 10 Approximately 10-15 of. bone
Afier dharvgsting. e theo MoBRRYPar nradio 'S\p@@esi page Mgtﬁ( pilfge medium and

chagiel ofi B3590 1At fANO10 AAKIALY. Subbéqubdfly demd akdepalnitédl and plated in

A e 10 o 1 RGBS e 5 e o e
c(ehé/ér@l”ﬁadureE’Ia&Bm, in Ga4C owithlrDBdidG Ehandus eﬁlerycT ildysg Mfiend-4 weeks of

Af t ting, th :
i e Sl erat e Db EanghersR o R Y o Shpplemented with
@OhM Tiexemethaioney (igras, CEOMD. p#962)rforl daysxutcesus are then plated for

Subsequent | e n | {5

MR BB, Feb i B Beflh ol SRR and r
dutieretl Gdri2edvilayg tebfore émapindie cells are cultured at 37C

in 5902 wth nmedi um changes every 7 days. After 3-4

MRS KSR n e%HIlFt L€ afg{é'betocgll:lllﬁ\gﬁé' th@lﬂ{eldﬁah%éc h\/lgcﬂc/él Sf/stems Corp.),

confluen rumis then suppl emrent ed

rnwnia@ﬁdwéﬁﬁ"&swﬁb spmsrigeed CCat 0N ZeBS@@PZ’F”f'B'Pm?CCd)&yéWCFOInJeC’ﬂOnS
drebbBored st RicRbsskiteqs loaded with a 10 mM Lucifer Yellow solution (Sigma,

Cat.No. L-0259). A cell in the monolayer is carefully injected with LY for 30 seconds; the
micropipette is removed from the cell and after 30 seconds the number of cells that show
dye transfer is counted. For a subset of cell cultures, DDT is added to the medium in a final
concentration of 13 uM, and is left on for 60 minutes. Images of cells are acquired with an
intensified CCD camera (Dage MTI) and digitized with a Matrox MVP image processing
board, using the MetaMorph imaging software (Universal Imaging).
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20 video imagi ng experinents. Generally, cells are
pl ated at 2.5x105 cells/coverslip and are cultured

w0 o0042480days before imagi ng. After culturing, PCEDK2003/000805

are affixed to a PDM -2 cul ture chanber (Medical
Systens Corp.), maintained at 37C wth superfused
C02, on a Zeiss Axiovert mcroscope. Mcroinjections
are perfornmed using a mcropipette is |oaded with a 10
nmM Luci fer Yellow solution (Sigm, 25 Cat.No. L-0259).

A cell in the nonolayer is carefully injected with LY
Under gotrokesaditions (naddDhireatmenipdhe eve genesaiy\spepads & fmpglian of 14.5

cgﬁ <N 9%‘1 DT84 %&j Setis Wﬂijé‘all)% %mﬂé’é@@é’se@fcelﬁﬂﬁﬂc%uélmgtwnh a median of

ye trans I's ‘counted. For a subset of cel
doFft3res, DDT is added to the nmediumin a final
concentration of 13 pM and is left on for 60 m nutes.
Pleﬁmaar@%dml ﬂo&h@b@thag %unun@rdmvm fital atncehtatonsif flD@ ehoiCBnd after 10

mlw.ge %@g ggqrﬂ ec%q%glgr? meég e aﬂyaﬁgl\{%angs{v%;égmgs according to the
m\ﬂammghméh\Amreas(eUnmeﬂnsaéu Hymgamjer M&ré/\@eferably, this increase is
&8?? ﬁ'lgcﬁ er?rl]]t / Dggt(r)o /S%Om% gS(wan(ﬂﬂepgf;ﬁé)e%z ag de qrmined using routine

g& gt
smmaﬁstea;te aucredisatheofWilodxén roetdasanietrid 29tatisBeaf - ’@ﬁbdwélml p<0.05).

Ff%s#e ol ¥ sl §eadt.l;¥ §m§v Q&ggs%@% & S ! \gl‘?iUlﬂ)lakﬂQt Whdtabout 50%,

es are a

pbderlabtygaw u?tQ%)namch n@preu mraferaiﬂm cahout d0P%n opforgaterg than decreases
BeLldly pRdpafter 10 5 minutes, another microinjection

I'S per?oor med. Preferably, agonl st pepti des accor d| ng

to the i nventi on show an increase in_cel é/
Tihisaarspr 2N b ugedh iaifgntily Pgndidaig peptides ¥4s dhg et Therapeufic oficacy

|§'r&f@r§|ﬂ1§?ﬁg Hé’cré’éé‘efjeiﬁ@%ellﬁlép%lﬁﬂﬁé fr@llate&&ﬁ'ﬂhﬁ@r QJWLrh(hi@Htand in one
pepti des) as determ ned i.ng routine tca

B enTodt e S 9 Bt B} AR g conor

A B&tidé \Wdyhens@d Gone or i edraiiadt|oy, withhehdreeplidssargifew a combination

decr ealg]es in I C inhibition which are at | east about

BRISRY Wit YPRTANENGST 960 70% and nore preferably,

about 100% or greater, than decreases observed for
SAARtheF lrissaya ssaybe amfdmed s@ dleniify ipdpmcteisfmidaeid:it gabgantially the same

gglogga \r%[hlojns Eeag'tﬁgﬁiﬁ{rﬂﬁ f&e fz tﬁiest\AﬁaMmb” HP, and their

&ver ecrease ar coupling rel atéd
fmmtmummnalpgs)m j toridentity agenists¢ or whigle inhibitsu shpyesst thesssphysiological

S S el r
Bl g@l&%cgffo%ﬂgﬂ/oar@@n%%g s&ﬂab éeééljsg 9l cﬂgi}]ée bggb@gn& limited to:
asemsi tnanéastrenfAMP c_fs@rn*@ﬂorpép@ellu é@, Jarkd!® pelisap GAMP efficacy assays (e.g.,

n% i’ﬁl\ﬂ |HMRiont SefordRBlinM-Stin MitBE TcARE For@BRGEbf Wﬂ’@mk% compounds in

er assays may be perforned to identif E
%Pﬁ%ﬁohﬂﬁphﬂﬂm@ﬁ?'éll"f‘o‘éﬁﬁHS?%%'PT"&P%E%(N@'%%%') Meier, et al. (1997)

M%@e@él%ﬁh@rﬁ'Rés@&@ﬁ NRE$-18F ahB PespBhdeRItd BESBE dhdiSPEdri@sprivation.
10 d their

A number of standard assays are detailed above. Additional assays are described in
PCT/US02/05773, filed February 22, 2002, the entirety of which is incorporated herein by
reference. These assays are exemplary only and other suitable assays that may be
developed and become standardized are encompassed within the scope of the invention.

Pharmaceutical Compositions
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functional analogs (e.g., to identify agonists) or
whi ch inhibit or suppress these physiol ogical 20

WO emposses (e.g., to identify antagonists). SuPCEDKe003/000805

assays include, but are not limted to: assays to

measure cAMP formation in cells (e.g., CHO cells);

CAMVP efficacy assays (e.g., neasuring inhibition of

forskoline-stimulated cAMP formati on of APP-1i ke

compounds in CHO cells); phosphoinositol turnover in

cardi onyocytes (Meier et al.) (E. Mier, et al. (1997)

Tﬂ)ewrg\/eM”edalsxpmernR@eFé@rmaceuti@l cqmm@altlona]@mpﬂ@lg@ one esmeis of any of

t%g a%@cﬁﬁéﬁ%&vgeiﬂréomr‘aﬁl VAR aA‘XﬂHr'm%uﬁ}fally acceptable carrier
dar a

assays are ‘det ai | ove. ditional ‘assay
angior ditusnt.i Bl dompositim s e praferaliy in 4 farmadreise fogi0p2! ﬁémlmstratlon
2002, the entirety of which is incorporated herein by

HophekfsHaTor JraPSEniASHRANH rﬁéyeoéepfn@ﬁﬁjearrya eitinfieransl-iHo@rto the person
sui t abl e assays t hat

b a0 e e Sheois YRS S PECa o cioncas, 7.
BEd)\@fohsOR. Geﬁh@br(EGQUMbﬁkaPu@@ﬁm@Qdmpahgl, R&stMD PA, U.S.A., 1985 and

2004/ 048400 . PCT/ 003/ 000805 The ventio

TORCEPR QO ARG e OGRS Tt B Shes Tl %, parmaceutial

Sutentes ' esefiés, Amrca iDekkdre Ipepd ererdi%pectbthd calnpesitiorisrare in the form
|nat|on w th a pha C € ar

e et rheteR BURROdebhan o pB5 HEORE G SliEhle enterc

foromulatads pteatbstriredoe.gl, iraldﬁ Ritent 80.i %8R0, 7480r nul at | ons

for oral adm nistration may be prepared in a nanner

MRl dhahﬂé’é@ﬂ i érlﬂ@r cﬂ%ﬂg@rﬂ e%p%?bb R e &J?ﬁeﬁfo%al Bid or liquid carrier.

as ‘genera escr i Rem ngton's Pharnmaceuti cal

Bempirsea 'soll(i/wamergcpre RosasisR aIl@a ISHEP8E, ((Eglogiextrmi,tqﬂc gelatin, agar,

deefh,| B FagRanm s?@a?ét@n’sté:’aﬁc i Iomé98a5kﬁrk§her§06ﬁ cellulose.

recent editions_and in the nonographs jn gr
S R ST A P'ésOhORHIOé‘@PS atty acids, fatty

derkdfihes, lpdlyeRriiyipbent @dtespect , the conpositions are

in the form of tablets, capsules, granules, peIIets

| ozen nd th like. Suitable ent
Bl s AL a7 Bisal 8Py kel sustHlsb Raesg TR kpditn n the art
sucB 96 giyddryl mbvestrheateracgytary aiistemaxte,l aoneoor noikédieitit a wax.
enpl oyed may be a conventional solid or liquid

IerSBI‘deJeTrrler[r:ﬁ(l?{gal fglsorglfam%nglga ﬁwb %Fe%afe(ﬂ%n ln%%ltb(éstgbletted placed in a

SuUcCrose
ngrbgelatlrp@nsuln in powdsr ®r pﬁliny fmsm, gthnt canche @ttbe fosmesd giteoche or lozenge.

qw %fnt LOWRE cakiEMbil %&%éelgf)ut%ﬂl LéUaW Be rro@‘aﬁﬂﬂl 2m@to about 1 g.

carriers are s eanut Ive

hosphol i pids, fatty acids, fatty 15 aci d am ne
lgmhgwstyé&ﬂﬁyﬁéﬁed i Pragsetion graibedp the foFp&f 8 8Yup &F F ligyid suitable for
SthllisgRtiodray include any sustained rel ease materia
known in the art, such as glyceryl nnnostearate or

B B P PSP Bt oot Bed i gven
therapp vl ivary asgrdiey talelgetthe dpepfiacethpbimdabeing utilized, the particular
composition formulated, the mode of administration and characteristics of the subject, e.g.
the species, sex, weight, general health and age of the subject. Optimal administration rates
for a given protocol of administration can be readily ascertained by those skilled in the art
using conventional dosage determination tests conducted with regard to the foregoing
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hard gel atin capsule in powder or pellet form or it
can be in the formof a troche or | ozenge. 20 The
w@prmynss4od solid carrier will vary w dely but BET/DK2003/000805
usual Iy be fromabout 25 ng to about 1 g. If aliquid
carrier is used, the preparation nmay be in the form of
a syrup or liquid suitable for oral ingestion. It
will be appreciated that the actual preferred anmounts
of active conmpounds used in a given therapy will vary
according to e.g. the specific conpound bei
guitielines eSuitableedoga rariges may inchgled@imakut Wﬁfkﬂé@ ﬁb@tﬁﬂ gema/kg of body
“k ng%yof adm ni stration and characteristics of the
Ject e.g. the species, sex meight, general health

and age of the subject jnistration. rate
TheyapaUtgi GRPPyE st ahe Weéﬁm et yo?PSf'&'a'ﬁfeBJ F‘eaoRrPV”afed and
WARSBbluBleT6h, ta},@@wﬁﬂﬁbbémdallyrac&étﬂataé talt, lt;fpidé@y an acid addition salt

ST o e P B a8 i SO B cES bbbl ot or
ab@h/ dagaﬂ@ablee@amsn sgltisdet ases acSute, atdiente demaratm gatate, or citrate

sglg ghar tﬁttcag}/gam:cgg&% le.ﬁﬁggg# @eraﬁg&@: c%%&%gg&@ flwe ﬁ]&ention also can
inciude mhétansadis epaticut syl akkaaludnetal slisrseidh ian aasquiium salhpedotassium salt;
L. ubl '
%ggréepea r] @egag %ﬂ% %cﬂ?&féa rn%ggeSI%rﬁl?)a%glg@lﬁ{ g%ﬁ%”ﬁo‘ﬁﬂjnléléahs such an
aguImiLaS oatetramﬁgaammoacmaétd@n an @ningaicid adglitign salis such as a lysine,
0 ate, or phosphate salt, or as an

ngg‘n hgr"('%g“'a‘?mg%'f on salt such as an acet at e

mal eate, fumarate, tartrate, or citrate sa

ThRgomRoE0ds ShIhey inyeriopt mBY @lseabe adpynisiered aie@a%'ﬁyc’fo treat peripheral
VaSETRRURER s tdhe i43Velth OmaRl 58 ¢cmulatdiC| dsden NBba&h or ointment.
salts, particularly alkali nmetal salts such as a

sodium salt or potassiumsalt; alkaline earth netal

Tha! prSseht pEptRIes IndyPdsEebé lﬂdﬁr@raté‘caincddwmosiﬁblﬁs swnﬂwstuma solutions or
salts, such an 10 a ni u%o tra

ke e T A R R

plabéhtéffﬁlly, tl@étY@lbl/emtrQVermbeanradnamww sabdutan€bes, dograsald intrarectal,
be adm nistered topically to

'rgf*aé@g'”ﬂ 'ﬁrﬁg?tgpeaqgégm%rgpo% seases and as such nmay be

fornmul ated as a creamor ointnent. 15 The present
Theptresks imeptied $0l ey fer futhert dabciied: bynths fallpwing warking examples,

\Aﬁ\ichsiﬁ&qﬁ F{ girér%h&é E;Q]B?di%%né%? BReRlSH.f or non-oral

the invention may be
adm nistered parenterally, that is by intravenous,
Treatment Methaegds, subcut aneous, intranasal, intrarectal,
i ntravagi nal or intrapri toneal administration. The

IR RS %@bedt nﬂﬁ@“r‘h)eﬁf’bﬁ"bﬂoknd@@‘é’ R6thbd! bf Behindesiag it edbdint fing, or at
follo wor ki n exa whi ch i

rigk & éﬁ’% PIRGD GP cu@feg Wlﬂ‘/ glmqlrsﬂ é.Jlgs "R Speutically effective

amount of any of the peptides descrlbed above. Preferably, administration is oral. Patients
who may be treated using peptides according to the invention include, but are not limited to,
animals, preferably mammals, e.g., rodents (including mice, rats, hamsters, and
lagomorphs, such as rabbits), dogs, pigs, goats (generally any domestic animal), and

primates. In one preferred aspect, a patient is a human being.
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Treat ment Met hods I n one aspect, the invention
provi des a nmethod of admi nistering to a patient

whaooisigg40or at ri sk of devel opi ng, a conditi oPCT/DK2003/000805

associated with inpaired GJIIC, a therapeutically

effective anount of any of the peptides described

above. Preferably, admnistration is oral. Patients 25

who may be treated using peptides according to the

i nvention include, but are not limted to, animls,
preferably manmmal s, e.g., rodents (including mce,

I amaherrmpscttemes mvarrmbn obacgmmthphse oéacphpw aczbisiingsty, ‘the invention for

ﬁ}?ﬁ?%g@fﬁ gra neéc'dééaglf eﬂf@" d hé t?eréYr?Q'ﬂ k)gthél%lggﬁl dond@BH involving

lrhpmd lgapnwnwmmaﬁmnnomo@op@mm@g@;rm@gm tq>na patient a
ﬂ?e!?%ﬁé&géalQ%ﬂf@&{\{e%ﬂi‘%uhﬂ}f%ﬁﬁj'p%@tu&‘eoncef ns the use of a

ccording to the invention for the
manuf acture of a medi canent for the treatnent  of

Ep(ggnﬁ@[s@@p@@nthpé mdiieh eam hentreated ngud? n%lalr%aotd%ted to cardiovascular

diddB&d, | Wlalnnﬁa%ﬁuef CatfwlN cPRHENUINS | fidoraeii If S hikediag ttseua bladder
patient a her apeutically, effective a

sepliees. IBPERH O Ghe COHPHIEBAL (i PEREE LT A e diabetio
rétﬁ\%bé'tﬂ? athﬂlab’VH’u@ d’é@todatHVl tseferhia, ofCthe teatralsmatlaus system and spinal

I sease, epi t hel i. di sord
cgi dpaisaie tPaSae Mot ab e s aRise fires of bone
e RSt ﬂﬂarﬁpl@nﬁaﬂordl DASES Gifecﬁlbedszsfm’idtlem,, uenalyt hidder incontinence,
| esi ons

,_dia e
%EWS%&W’ SPS@H%Q-W gnci]chrf) '}%m nczalr%\gl%njuagﬂdsfall%res of bone marrow
ampi steth cetiorahspldstation, donditioss mm@braisesdunngIttaﬂxsrdgntatlon of cells and

i%&tfe'ﬁgodrod% é n%d%‘c%ﬁél%{:e@rg&&}/chdésnsgﬁ&&g’as \ﬁél‘ K ESndRfon286sed by an

rrow Y ransp I on, wou
eotyesis L (4active, OXygBm apagids| andide free Fagkingls amm@:tnc oxide.
neur opat hi ¢ pain, subchronic and chronic inflanmmation,
f¥?2555 and failures of bone marrow and stem cel

nspl antati on, conditions which arise durlng
transplantation of cells and . tissues or

IReRE e eﬁ?%@ém’e@%'ﬂl‘@ﬁ‘t'% p%ﬂd&é @phaégmaﬁgpglcaélg y Botive antiarrhythmic
peptigh, tdranhe QReSEreb fantregiteassf afrhyteaiatiane tryg®tic complications

5054 s P Biel e PSS pRe 2Bl Dol Pl fseah? (e, stabe
dngmai stetoris, Rhatabecogvgi mkdrig, acite weyaatdia rinfactibm) congestlve heart
P S8 e B 8L oSSRy, Bl g oo )
dabugerntgl maaldldjm_eml eor pulsonaley sardwwbpatslea,c myecardltls hypertensive
RO MRS ST B e Sty B0l e ng@g' na pectoris,

I'S, acu ocar
|nfarct|on) congestive heart 20 fallure %
I8 yapedfi¢ @mbgdlggnm iag, arﬁpgwti@mlcmgphdep @ﬁp@@lﬂ@@@ hq p@qgntdpventlon is

dsBhito ﬁ%éieaﬁildn)?%Féveﬁtﬁiré&vaﬁ}]ythm%rlg gnidualo BRasde ifismB8 a6 s, AV node,
cor nonal e, cardio hies, myocarditis

tmmg@rcpfe}ﬁlg, gight or left bundle branch) and tachyarrhythmias' associated with reentry
(e.g., atrial premature complexes, AV junctional complexes, ventricular premature
complexes, atrial fibrillation, atrial flutter, paroxymal supraventricular tachycardia, sinus node
reentrant tachycardia, AV nodal reentrant tachycardia, and non-sustained ventricular

tachycardia) either alone or in combination with other antiarrhythmic compounds, such as
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heart di sease, during coronary revascul ari zati on, and

the like. In specific enbodi nents, an antiarrhythmc
weptidaoaccording to the present invention i SPCUBEA00B000805

treat and/or prevent bradyarrhythmas (e.g., due to

di sease in sinus node, AV node, 25 bundle of His,

right or left bundle branch), and tachyarrhythm as

associated with reentry (e.g., atrial premature

conpl exes, AV junctional conpl exes, ventricul ar

premat ur e onpl exes, atrial fibrillation, atrial

cfalssmta@entsdamxlmamgm&aasélann@ - MetaRyeialr ofi Rroprenplgy, class i

age ﬁycgegmoﬁ%heb%&xl%%ﬁuass KAagRREAL. of, GEIbERN

ia, and non-sustai ned ventri cul ar

tachycardi a%ﬁ either alone or in g r‘:tgeznatlon w th (ﬁﬁl’;?r ¢

ARIIPRAIV N9 ke B BERITES aSeRiiing o the; YgsB0GHP BRad i eat one or

nm/ @K&OEE%QQO& hnGih:agéntliclddyerdestry €eg.,, sichdas airised ,during acute
| ass . | |

nmoggrglai ||r]fa rv% n&ogg*tgll%f) ggﬂptmgrs@feogﬁgﬁ%p)%k% is and unstable

aﬁblaéspelc\érlageiﬁ&astlc(ﬁ @' autorsraipacardipmydieithyt i atie | fibyillation;repolarization

eiains aroneebonf S8t 0, BERRRRIE i HEerhahy Bl ifiias: anc
dgeaerally, caduaed cardraictility (fecagliac tmsoé, taombosis eed tlwrllkﬁg acut e
5 nyocardial. infarction, chronic nyocardi al

!t’é@ropotsi on, stabl e angi na pectoris and unstabl e angi na

i nfectious or autonom c cardi onyopat hy;
atri al f| br| Ilation;repolarization alternans;
Imsnibsrberpanect @apides acaPrdingciRy Ba ireationr ajgayeedhior ipKepi gnd/or treat

RfR b!r%El'éhMlt Qﬁﬂe@spatﬁ@ggleiged?ﬁbﬁﬂd )boné efdHeAdn, growth or maintenance.
contracti cardiac tissue, E; Eggosn S § blast d
Replides "Eﬁ?@@’ﬁ&b@stpé‘o”‘i@'zﬁH’eaat?GGP?tﬁ@ J{spehween E%’B?“a goblast during
I‘?ﬁ&)@{ %'r@%taﬁtleulbﬂbe sUIEBb%I\'dr?Ee afeatr?éri]‘ﬂ?d)ftt@nércﬁs}?ﬁés aitdl/impaired bone
reat 0Steoporosis or .o ol.0qi af fectin
TYBIEOR GABE, BrOTS: HAOTION A GRS 1o BBt qugh dipthags can be
salegtedllh %sgayg:rfow Trﬁaltjeazéd blkehhn@tﬂr@epmﬂaé @JLP(,s:auwlnty\mensteoblasts which
n osteobl ast durin Xi a articu
%%Yn;?‘a@fbﬁemﬁa?s ?ﬂem??%’ét%ﬂn\f'glgﬁ ad}‘ijag(]o“H ase% Q{Sﬁxuence of proper
rhaipiehsred HOGAIC. T lar omd iaepedt,eharhar esteoblasts eareestonyksted rwith  different
ma ept | f S s t
BratiateR R Aetder A, F AR o ReER 7 AR SrfiBiled g dtrosted controls.
l!!nﬁsieP)no&nall ailtuse conditineobeptsies, prefhiably inpregee ePé@ activifsnEven more
?ferné% a/pﬁh%r efpg’h% Wi hibde! A o|’|¥P %}F/&Q@PM&h i &ﬂﬂﬁswsp%centratlons

enance n on aspect hunman
resgm@b‘romt@%rte 407 mal/at Soe vdssay danf bpenke used to optimize peptide

c%ﬂ%%%%r{sa*o'r RS +BhtrRAPhaeF gfé'veﬁ'ﬂo% &f HheldsdeRed a&&%‘t&j with poor

ared to untreated controls. Under nornal
\@acul@rrzetl@*oﬁmmwa)w isgheptia thPnp AisFuer abl y i ncrease ALP
activity. Even nmore 20 preferably, the peptides

1ﬁtdnmweab§pe‘éb%e@ﬁ&ésveécysrdmg" o@e hiveatore aKéOMdtfoﬂﬂ& @rbvention and/or
concentrations m 10" 1 The
t%ﬁ@ntdgdoq\hggewsg %yalv%sp{mqﬁlrf c&@ﬁq F%J couphng For example the
peptides can be used for the prevention and/or treatment of joint diseases that involve
metabolic stress. These would include any form of arthritis associated with decreased
vascularization or healing of fractured cartilage tissue.
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conpositions for the treatnment and/or prevention of
bone di seases associated with poor vascularization,

whymenisaoand i schemia in bone tissue. |n anot hB€T/DK2003/000805

aspect, peptides according to the invention are used

for the prevention and/or 25 treatnent of joint

di seases that involves inpaired cell-to-cell coupling.

For exanple, the peptides can be used for the

prevention and/or treatnent of joint diseases that

i nvolve netabolic stress. These woul d i ncl ude any

Gamcen of arthritis associated with decreased

vascul ari zati on or healing of fractured cartil age
ﬁl"eﬁ'rotl‘l’éi3 g@é%édfg&o W%@F}%Oére G@&P% thdt cancer.

stl anothe ect eptides according to the

Ganeieeaenesis aise Cbéré‘etef'%ﬁ r*@’atth%aFPf@@rreSS'VGCa'FtE’iaH@@@hég j grawgh  control

n@e{bﬁéﬁﬁ%@ i \Kfﬁgh B BacRire) gfn@§§i§n\é§ ahdRahdrEapbreSor AN &re involved.
control nechani sns i n which growthfa&tors onc

FaBenareliBeme ([pprTEiSeeRnegiERad WMBrgHger R Hie &R 'Ef@H@ﬁ%ﬂ of the GuIC.
Ftéﬁﬂgﬁollitjﬂ of 845 jURGERIRER ItSmaneklls meagltg@ ﬂﬁétréndf@' éd?,Ey daowrilcally lower

tlpqp %ﬂl‘ﬁdé’ g@récﬂng}nggllsﬁtbe t%ﬂghgﬁ réhne[e?aglﬁg pt¥apdgg§ R§ Lstrr]]%\th %'Be effected

Hyﬁ@hﬁlad)rbmo’cewmhlcﬂ teafedsd |GIIC NTHewsforey rmdmmhgadpests peptides according to
Furt her. the known
thy' hlilel &9 o<t P PomdRE 1R BBl BOGL e B i conjuncion
withetraglftiond antiHcacee thesqpees., pepti des according to the
i nvention are used as nedi canents for the treatnent of
Wr, al one, or in conjunction 10 with traditional

-cancer therapies. Wunds In a further aspect,
pepti des according to the invention are used to treat .
InGuivEBerarpect ﬁeptp%ﬁtacewd@e totthe Hvertjosr ae &1sge o dreat wounds and, in

d&ﬁﬁ‘:'ulaﬂgco é&&@%té‘%hh@geélmﬁow&ﬁd thaglidgnih s et henktefdctions of many
and intercellular communi cati.on

el |
%&fp&ﬁe@dupte@cgﬁulﬁbmmwﬂgatiog RRSHRPYRY 87 {UpCianays gensiipred to play
dnnﬁﬁgﬁdr&ﬁf rblel B tHe tcberdmandrtlionaddioar ehetaisdlibml dUrmg the growth and
the rowt h.and devel.o

t I
Fivapoes o el et oo e P geRee i BB IR . Rfgidh, Fal. (1000)
Badotineatip 36141aM. SGEDS) al. Bra9BY CaminogdibsBS181131M1328; J. A. Goliger,

al ta B@lelf/l&fgéjolé 19 %7 49??1%@%)2?%%@{%: %Py égleildh?iréigtegé%z% the site of a
vﬂzﬂ@ﬂi-b&ﬂicﬁbl()al acﬂ-‘ramtstrdm usinyg deeriexsl wieth kisdver iedhd art (ehg, sintmeents, creams,
L0 B AR R AT 3 LA SRE b, s o
iethe. tieabmentwf ctadnit gasitievleer lssignsem cal |y, e.g., for
treati ng wounds of internal tissues, such as in the

écfdﬁi%hé‘?ﬂ“ctleﬁs i‘ﬁr\W {1H é]m‘&ﬁ’r%hél'gﬁp n@ﬁ’dna| BikeN8lar &ahLAIGRRA has been

unctions In endot hel'i al gap-j unct i onal
implicatede pre, |tag r’@ngW, behavion 9iagndsthglal cells after injury, angiogenesis,

endothelial growth and senescence, and the coordination of vasomotor responses (G. J.
Christ, et al. (2000) Braz. J Med Biol.Res., 33: 423-429). Therefore, in one aspect, a peptide
according to the invention is used to enhance conducted vascular responses and to improve
blood supply during conditions with increased metabolic demand (e.g., physical exercise,
tachycardia), and during ischemia.

Gap junctions are also believed to provide the molecular link for co-ordinated long-range

signaling among individual members of the glial compartment. Likewise, astrocytes are
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inplicated are the mgratory behavi or of endotheli al
cells after injury, angiogenesis, endothelial growth

wapmdpesrescence, and the coordi nati on of vasonPtDDK2003/000805

responses (G J. 25 Christ, et al. (2000) Braz. J Med

Biol.Res., 33: 423-429). Therefore, in one aspect, a

peptide according to the invention is used to enhance

conduct ed vascul ar responses and to i nprove bl ood

supply during conditions with increased netabolic

demand (e.g., physical exercise, tachycardia), and

ictbatly sujted SotrastabolicGapPriefoteumns since thaysse Buicliaialy pelgrized with one
erﬂt)fj%u Mﬁggmél \%gé{llél’r 5d' dM4 tﬁé’ btheP &é @b%&ﬁ%’cé%&r@m @&renchyma

srg anong dual _nenber s the g

Bo'ﬁ?fﬁﬁ@tr’-@ rﬂg%bﬁﬁ?/\ﬁ@% Br ﬁ’gﬁeécﬁ?‘ész%r &6 1§3|) \merelf‘ljrel in one preferred
e?r%ﬂ?’n%g%trfgé&m{ootﬂgmntlérﬂ&%' ddmifigietiof ®patient in need to

nmet abol i ¢ support, of neurons since the are

PreyeEt isgeaie 9%%@6&9.%‘6% N RReINGe MGRIAC BRRCH; BFgveen dlia cells

ahB ena(RsYKich t}%ﬁeﬂt@dmbiﬂendlljdeebatmhlsemmmga(nmﬁis@&oses which may
neur onal paren h

e B SISTITR e LS ey 08 LA b,
hanediretices or qvab@ds Y haweepuifales aaaandion graro idjire. Preferably, such

nvention are adm nistered a_patjent |n n .
RSP IR TS PR L OB <P e 10 PR B erhePEa Dk g pustom o
pratiddaioittc os u@pogatedoetiveanmiecd which dhdiliate dresisp@tincnoss the blood-brain
b.Sulrc patients may include patients with organic
ng oses, which may present with signs such as
depression, anxiety, learning and nenory deficit,
Rﬂm@dﬁwco@m tolfag Invientieatayaiscobe pead teracselofate lgRgiE after nerve injury

of Wubif %egqafﬁng} Bﬁﬁﬁgét’ur‘e Qéll’%‘ @réd&h%rycella REE A YissiRUENY., such as in

pept | are cted ornmul ated so as to be
patients with aeyrgtraypa,dsaip ,rsgherﬁ@re\ylg lygrcgw}eérfﬁd(ege@erah@@rseases such as

FAHANd Hediivddsh RHURERItIS UREad (H) Adkbbias,Set\wni (6998) Prog. Neurobiol,
facilitate transport across the bl ood- brain barrier

$epPles according to the invention may al so be used
to accelerate repair after nerve injury or during

|@ epécﬁﬂdrgnwdummw@n@ebé@rcﬁm ghe pte@éntae}elnsc)n inay,alue to the effect
s W t.h

E‘Po‘f‘feg%ﬁ@a" g?%%g{'icflg% ﬁEeﬁlan}l I 238 lgs'eldgﬁ)n%eat and/or prevent cataract (D.
Nmkay;c&gze eI idveJ duse@aes, 64 1837-1864 1 BedPankion pevest vascularization

o?li%g%srr?ﬁ) rb sue%tg% ?%Lel%gl ith S@g%%ﬁ%& th Ig]gr%g% %hé‘%é:reeatse @Ijre healing of
cermzatiiesent €S. 6. Peptakite ehat iR gnitest onethpmamsci., 39: 1320-1328)
ainrayoejra};evg{]h{rﬁg %\6% to the effect on the intercell ul ar

fannel s, be used to treat and/or prevent
cataract (D. Mackay, et al. (1999) AmJ Hum Genet
I5 shauds pe1aBinust toethpseuel/skifl iprthe e thajstbal repligest pedh Phgrmaceutical

ﬁ]pbgrﬁor%oé&%?drﬂld”tdj‘[h%Qﬁﬁﬁrtr%ﬁ %ﬁsbeV\drsteH tBQRYat BHY cbhdifdh 6f pathology

cornea and 1. ncrease the heal |ng of cornea

arSé@m@rﬁ@. wdh  @npaipedndrprormat  dgereasedogy  ingiReses in) gap  junctional
Oatr i Bh. - Mleforatly, - one3§ mdrR26F thd 4sebtides or pharmaceutical compositions

comprising the one or more peptides are administered to a patient in need thereof in a
therapeutically effective amount. As used herein, “a therapeutically effective amount” is one
which reduces symptoms of a given condition or pathology, and preferably which normalizes
physiological responses in a patient with the condition or pathology. Reduction of symptoms
or normalization of physiological responses can be determined using methods routine in the
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and/ or prevent hypertension. It should be obvious to
those of skill in the art, that the peptides and

w@b@nesaeut i cal conpositions according to thePCT/DK2003/000805

i nvention can be used to treat any condition or

pat hol ogy 25 associated with inpaired (abnornal

decreases or increases in) gap junctional

comuni cation. Preferably, one or nore of the peptides

or pharmaceutical conpositions conprising the one or

nore peptides are admnistered to a patient in need
attha&rdeofay i vara wuthrmlga/pe utonditibn yr elfhekigyy & an® mpect,As.therapeutically
ﬁ%&f\jle \%ﬁ'lroght % 8&&1%@ n@SJlljihéscg\J Oé%rrﬁgée%ﬁ%él \Cégnr?gl SO corﬂlpﬁsmg the one
opmdnelp@gydesaachrpambleﬁalmwﬁ vistares ﬁdﬂﬁmtﬁ@é% pBysiological parameter to

C i £ oovaolpe 0

sB@f%‘}tgllfme SHmd ﬁlﬁ){gﬁé’éragg Cfa iRl £8b bFé?erably to within + 20%,

condition or uction_of synpto
and stﬂhrlnpnzemref@rabbf tqa\wygn 0°6gf talvatuespidhe égramtﬁrwéa patlent without the
erm ned using nethods routine in the 35 WD

2004/ 048400 PCT/ DK2003/ 000805 art and may vary with a

iven condition or pathology. In one aspect, a

tically effective anmount of one or nore

pepti des or pharmaceutical conposition conprising the
TBhB énvedtiormalliengoelpd fusiisr il gstiatedawitiureferaidecto the &dllowing examples. It will

bg%%%geg%g cﬁ@?ﬂ%ﬁ?tgpl cgvl flglgy ao'?%&%rhPI%oon%%ﬁ)ﬁsthDQ{]@E&héaYions fo detail
nuayefeanads \yhuteostwfetllmgnmthﬁwe séopmr thet invéntiomr e
preferably, to within 10% of the val ue) of the

q&%\r}@,ﬁﬁ_er p;I%P iﬁeggﬁwﬂ@gts Wit hout the DMF. EXAMPLES The

tion be further |IIustrated W|th
reference to the follow ng exanp It wll
Papigfesierigeaaral RERcedia s fenarbe b?'@vaow&\gﬁromor@x%ﬁ{ﬂleg descriptions of
TS ?fha%@‘ﬂ)ef)ﬁﬂat syﬂih@béé satiopasn Woghet Ak h@%bﬂ’ﬂ%oﬁfbreﬂ”@cﬁﬁh its entirety.

e sti ling within the scope of t i nvention.
Exanpl e 1. Pept| de Synthesis A preferred general
ap’ OC Shneral iPepflas syhibedisbel ow. However, nore detail ed

/?i@éﬁamdfﬁrimfﬁth@ﬁcsmégyd phase peptide syntheses are
und in W98/11125 hereby incorporated in its

Reptidesetwere %ﬁwtlaesniédn@e’a:hwl@epun 03 nyﬂ’ché@]es vapgalr eguigped with a

and synthetic,_st e des

BPERRRE TR 1 JLRDEToERsh GREuFE By BRHERY, Bhhog) as N-av-amino
ppGtb st @pytipeanel duitdibie torhmon fprdtéotlah gaps &irsgle-chain functionalities.

9-f1 uorenyl met hyl oxycar bonyl (Fnpc) as N-a-amni no

#)O,\%%?ctl ng group and suitable common protection groups
or 'Side-chain functionalities. 20 Solvents

Solvent DMF (N,N-dimethylformamide, Riedel de-Haen, Germany) was purified by passing
through a column packed with a strong cation exchange resin (Lewatit S 100 MB/H strong
acid, Bayer AG Leverkusen, Germany) and analyzed for free amines prior to use by addition
of 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine (Dhbt-OH) giving rise to a yellow color
(Dhbt-O" anion) if free amines are present. Solvent DCM (dichloromethane, analytical grade,
Riedel de-Haen, Germany) was used directly without purification. Acetonitril ( H.PLC-grade,
Lab-Scan, Dublin Ireland) was used directly without purification.
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Sol vent DMF (N, N-di net hyl formam de, Ri edel de-Haen,
CGermany) was purified by passing through a colum

wpamked4 th a strong cati on exchange resin (LBOEDKR00S/000805

100 MB/H strong acid, Bayer AG Leverkusen, GCernmany)
and anal yzed for free amnes prior to use by addition
of 3, 4-di hydro- 3- hydroxy-4-oxo-1, 2, 3-benzotri azi ne
(Dhbt-OH) giving rise to a yell ow col or 25 (Dhbt-O0-
anion) if free amnes are present. Solvent DCM

(di chl oronet hane, anal ytical grade, R edel de-Haen,
ABEnordoigy was used directly without purification.
Acetonitril (HPLC-grade, Lab-Scan, Dublin Irel and)

Fgﬁ’li ﬁétggteg'arnﬁﬁé L¥d é"%@bﬁrcfﬁ’é&éb ffﬂoﬁﬁA&%ce@@hg\@Tech (ACT) in suitabel
/048400 PCT/ DK2003/ 000805 @ An no

cid
sidegihajsy etestasforms- r@hw@spr@@c@ rﬁf?'ﬁﬂéé‘@a ({Bpg,ﬁ?p(OFm) -OH, Boc-D-
EOH GMEB'EQ%(A(I&Q:@H i nmetLayl@@lloc)smess@aysmFmoc) OH Boc-D-

Aérgmt ed forng rws cted.a
LE’E(EE“’A%B{"O#?*@'—W(%B@% figrg(% qu]zerPang) Igmoc-Lys(ldee) OH,

FriBecs eyt AbeNoveBliockerm ¢Stdeyiafd) oc) - C]—I
Boc- Lys(Fnoc)-CH Boc-D 5 Lys(Fnoc) - OH,

BRGSOt e Bensd A REREIER (B Lo oL ochem

(Switzerland). Benzoic acid and Benzyl Am ne

Heerodiv acidvarsl Benzyloarsinadedvaiives Beiezgurchasea &omehldielt andegsed without
ed fromAldrich and used wi thout further

fv@{reﬁ)?%t P@ﬁ 10 Coupling Reagents Coupling reagent

d| i sopropyl carbodiimde (D C) was purchased from

GaypdgeResgentiaen, Germany), PyBop from Advanced

Chenifech. Linkers (4-hydroxynethyl phenoxy)acetic acid

GUMRAY readent RISSHhGSRArHoURAIdBOWAD) eeBeparchaked from (Riedel de-Haen,
%\Mtze*éggd; and was ﬁgglgl q.d to the resin as a

FEEBY 9P ¥R AYYSIsE PT84 e (HOBt) ester

generated by nmeans of DIC. Solid Supports Peptides

Isnppethesi zed according to the Fnoc-strategy on Tent aCGel
Sresins 0,22-0,31 mml/g (Tent aGel - S-NH2; Tent aCel

é’ @%en s lpﬂghyﬂggcgt'c U"Y'\)IPA)ZowQ@t @b%ﬁééda%ng R6Vabiochem,

[ sopr | et hy am ne (DI EA) was purchase
$WIt;mlandd g was@auptgdyto then epsit ?ﬁ/ﬁ@ﬁ@’@mﬁﬁ f*réydfpﬂ&?ﬂzo’f”amle (HOB)

dskdt E;@ner@ie@q{ Sie RPFEPYri dine from R edel -de Haen,
Er kKfurt rrrany 4- (N, N-

Solid Supports

Peptides synthesized according to the Fmoc-sirategy on TentaGel S resins 0,22-0,31
mmol/g (TentaGel-S-NH2; TentaGel S-Ram, Rapp polymere, Germany).

Catalysts and Other Reagents

Diisopropylethylamine (DIEA) was purchased from Aldrich, Germany, and ethylenediamine
from Fluka, piperidine and pyridine from Riedel-de Hé&en, Frankfurt, Germany. 4-(N,N-
dimethylamino)pyridine (DMAP) was purchased from Fluka, Switzerland and used as a
catalyst in coupling reactions involving symmetrical anhydrides. Ethandithiol was purchased
from Riedel-de Haen, Frankfurt, Germany. 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine
(Dhbt-OH), 1-hydroxybenzotriazole (HOBt) (HOAL) were obtained from Fluka, Switzerland.
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di met hyl am no) pyri di ne (DVAP) was purchased from
Fl uka, Switzerland and used as a catalyst in coupling
WO e@eNisans i nvol vi ng synmmetrical anhydri des. PCT/DK2003/000805

Et handi t hi ol was purchased 25 from Ri edel - de Haen,

Frankfurt, Germany.

3, 4- di hydr o- 3- hydr oxy- 4- oxo- 1, 2, 3- benzotri azi ne

(Dhbt - OH), 1-hydroxybenzotriazole (HOBt) (HOAt) were

obt ai ned from Fl uka, Switzerland. 37 WO 2004/048400

PCT/ DK2003/ 000805 Coupling Procedures The first am no
Caopkhgddmedslerasoupl ed as a symetri cal anhydride in DWW
generated fromthe appropriate n-a-protected am no
TRE fiFst 8Rthd 44 W&%ﬂgd AMH HfnrA&tichs 2RI it OMP Rfefed from the
In situ generated t or HOAt esters nade from
appiePuRe inza-eroteciedRaine épid @nd Mimibsequest amiposcidesgan §p coupled as in
sl E ‘[ené?%teg %% FH t%glerﬂs FAFe frgnleap%?éﬂn@fe' rQHSpr&@Etﬁd amino acids and

ninhydrin test perfornmed oc in
HS B e H%t@v@mw ontﬁ)tfé lrdéMFoT@:@‘?yJﬂﬁ'O@mWEWgCheﬁléeq kysthe nighydrin test

%rf%r]n@’dsaqréo & in T Pl’é%nt‘]Frﬁ) bedr 6@Et%nrﬂdﬁﬁ? Ithel%%f]f(B 43 Larsen, A.

rotection o N-a-am no Protecting G oup
"(Oﬂlﬁdat)J 'ﬁé‘ﬁﬁﬁ‘tﬂé@ﬁ%m%‘?“ t#8d-%oc group was perforned by
treatment with 20% pi peridine in DMV 10 (1x5 and 1x10

D’QpPotéotrof: oF ih@W?«Q alﬂ?rfnd’\ﬁﬁ)kbc%é BrddRFcx 15 m, 5 min.
each) until no yellow color could be detected after

ddi t f Dhbt-OH to th
Qasaﬂoﬁét?%r'qu A7 e BTG RPN FerSrBEt B ACBIRY 31 SpPFRine in DVF
(15 it 201 onﬁanHGuawed%Qv&astm(mF 25 X)15nmb Sanhde;éach)mntll no yellow
resi n cont i or
color et B8Ry AT Eihp EF afer e Sl oo °by

bubbling a stream of N2 through the m xture. Coupling
Ddpréfedtiones ABN/AIc® eq. N-a-ami no protected anmino acid
was di ssolved in DV together with 3 egq. HOBt and 3

AggolutBh%f% g, Pﬁﬁﬂoga)dgﬁg%géa H‘l%e%o%! EHCRY AdcH, @M (37:2: 1) was added

nmetrica N a- amno protecte
tarﬂwwea‘@d dearmsTrm treatmeat wes qoainugddios duee daues glcroam ¢emperature

dcBomBshiad b@ﬁﬁbeéis@égﬂnbm thRAGk tHmkepd.i nued for 10

m nutes. The sol'vent was rem)ved in vacuo and the
remanence di ssolved in DMF. The sol uti on was

Goupieg QEHPRF-EXRIBd to the resin followed by 0.1 eq. of
DMVAP. Cl eavage O Peptide From Resin Wth Acid 25

dDétptN sdeminesotecicgavatb Adidowas biesslasi in OMIyiopethat wiend eq. HOBt and 3
bh_ 95dA)tr| fl opr qacetl c acid (TFA,
IC and then added to the resin.

Preformed Symmetrical Anhydride

Six eq. N-o-amino protected amino acid was dissolved in DCM and cooled to 0°C. DIC (3
eq.) was added and the reaction continued for 10 minutes. The solvent was removed in
vacuo and the remanence dissolved in DMF. The solution was immediately added to the
resin followed by 0.1 eq. of DMAP.

Cleavage Of Peptide From Resin With Acid

Peptides were cleaved from the resins by treatment with 95% triflouroacetic acid (TFA,

Riedel-de Haen, Frankfurt, Germany)-water v/v or with 95% TFA and 5% ethandithiol v/v at
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Ri edel -de Wen, Frankfurt, Germany)-water v/v or with

95% TFA and 5% et handithiol v/v at 38 WO 2004/ 048400
weFQDADKA003/ 000805 r.t. for 2 hours. The filt eP€HDK2003/000805

resins were washed with 95% TFA-water and filtrates

and washi ngs evaporated under reduced pressure. The

resi due was washed with ether and freeze-dried from

acetic acid-water. The crude freeze-dried product was

anal yzed by hi gh- performance |iquid chromatography

(HPLC) and identified by el ectrospray ionisation nmass

r& fopechowset ey fifFSMBsinsBwetshwashedPeith i9§% T Atvraiesi andfiitrates and

w-ggﬂif@segl/ v@?‘eﬁé«? UEE%C';"eg@,e &@E | 'I*’h@srbé\d&é-%s Q/va%aé@ w'l”till ether and

aced 1 n a_‘p | ene vessel eqw
fmezmdrged fioorh ;apefomqlcéweten hee¢ru¢eb Feqrerdriesrreuct Whe aP%'¥¥%ﬁ* by high-

\éﬁérrr?awgé ligdld cﬂro%ogﬁ‘ééﬂﬂ(HPL@?@n&l AR ¥ BRctZSray ionisation mass

piperidine in DW to sécure the presence of
speHLoptedy RaMEY ani no groups on the resin. The 10 resin
was drai ned and washed with DVF until no yellow col or

Butshnikscreofigs Spiithekiabhn Benta@eldrdsimWEE-PENDt - OH to the
drai ned DM. HWPA (3 eq.) was coupled as a preforned

TR G oD 53 Ry R B . BOEHEAL DR it
polyblopiiFe (ifertoriltration 5T el rasueamals)swahnﬁ in MR (\Ana), inod treated with 20%

pl v‘%‘?‘g%g% 59 MEL gewr@méqfrégén 66han- &Bt%ng LY %Frhrﬂg%r&gasa&{ ffle resin. The

SYMeEtr i ca
rdﬂlso/vasb@amga ajidoweshemh\eltlf &MFoww’qﬂgwcawlw g@prdgould be detected after

AR at Bﬁbttéh EJ‘WQH&“BMMWAC@% BasPSouplcal 7 TBdformed HOBt-

noc- pr ot ecte esters eq.) as descrlbed above
SFtes a@oigpq:ribﬁg@bw@ gnd;@wtqqqlg@w WaT coerHe for 244 The resin was drained

a?iH W@s%& ‘:d‘wtﬁ Qﬁ\ﬁft é‘?) % mT@mTrﬁ‘éédH) WAS 1l adyRign dREceBBYaHe ninhydrin
DMF (5 mn each) in order . to

t%%ic@%%f'rﬁb%f@'@ﬁtac'dﬁﬁs w\eatascﬁner%msd éw@mgg@awwﬂgc}/e as described
Aot YHel Bllowif$ bty é(ﬁ’dé’fﬁ&oﬁimggfb fe s%fqh@fce&%‘@dbhﬁldd as preformed
BRIl e s OB Poei ) o0 eR Apnnes poveq THp ol Was pontinued for
& hNadsy oﬂieﬂﬁnbé’ lspedifieair T(@’L@g& masddrlalrﬁd rand @\mrshéd whidl DAt &k 15 ml, 5
in vacuo. Preparative conditio epara

O BREK B gFIRE ) B e P oGt ST EEGHERASDy the ninhyarin
tXﬁ ggﬁwédoa 8RRy, RRBE EospletBl @Wl%s@é%e %@Hﬁmgn\wésfmshed with DMF

automatic fraction col |ector/autosamp
(@55 mNB3nIn 230kl POMAG T RS, LTELea) 2ihGra e BIRT 15 m. 1 min

A st dRieaGHMcebt i on. Col um  Kromasil (EKA Chem cal s)
KRlOO 10-C8 100A, C-8, 10 ~; CER 2230, 250 x 50,8 mm

or 218T7P101550, 300A, C-18, 10-15 ~, 250 x 50
’?Fﬁﬁ’ar"l*ﬁ‘\"é’ ’%f% 61088 em used

Preparative chromatography was carried out using a VISION Workstation (PerSeptive
Biosystem) equipped with AFC2000 automatic fraction collector/autosampler. VISION-3

software was used for instrument control and data acquisition.
Column

Kromasil (EKA Chemicals) KR100-10-C8 100A, C-8, 10 O; CER 2230, 250 x 50,8 mm or a
VYDAC 218TP101550, 300A, C-18, 10-15 O, 250 x 50 mm. The buffer system used
included A: 0,1% TFA in MQV; B: 0,085% TFA, 10% MQV, 90% MeCN. Flow rates were

39



10

15

20

25

30

included A: 0,1% TFA in MQV; B: 0,085% TFA, 10% MYV,
90% MeCN. Flow rates were 39 WD 2004/ 048400

wWEODADKAD3/ 000805 35-40 M/ m n and t he col unPCT/DK2003/000805

tenperature was 25C. UV detection was perforned at 215

nm and 280 nm Suitable gradients were optimzed for

i ndi vi dual peptides. Analytical HPLC Conditions

Gradi ent HPLC anal ysis was done using a Hew ett

Packard HP 1100 HPLC system 5 consisting of a HP 1100
Quaternary Punp, a HP 1100 Autosanpler a HP 1100
3BeAumHminTérst thestoiummiethparatare0ees\ed ti piVedajgsiien avagtperformed at 215

T é@&ééﬁ' R F%%aﬁl&/;gré%ﬁ&h? ?re%ﬁ%@tfbﬂﬁdl\fngual ple&m%@f tware

s used nstrunment control and
dat a acqD uisition. For analytical HPLC, different
Argiviiaal IRkEY @onddieas as appropriate, such as VYDAC 10
238TP5415, C-18, 5m 300A, or a Jupiter, Phenonenex
&XlieA0 BPLEO andly<idnwas 18one3081Ag &l Hwietdd Packam &Rl didbelHBLC system

o588 oK 1) R rSbob heens B 4104 ARed 1P 1100 Cotumn

THetmbsiat aiteHP HGD@?\IMI&:Wavmangtb ipeecon Hewlam%aokéﬂ Ché@vnstation for
ti .

e Qe TR B RSB A RSN SHRRRS

15 Mass Sgect roscopy The peptl des vve[)e. di ssolved in

Fls\ﬂlllp%{al)%cﬁ H?Eb mﬁh‘%ﬂgéorl&e* , ds@d’v% rbé)ﬁ) éfpﬁgf%ncg.:ch as VYDAC

236TE54 M Ce k8, Spam S8kt or a(;émmianﬁheoames@c QOFH4QE30EY)5 OpoC-18, 300A

%0Vf4§°£1ﬁ1e{,\40{ S‘thér%”(sg% lgffé?gyéte@ﬂg?la&d 96 ‘f% TJA‘% MQV; B: 0,085%

e SO I ons )/ osi t
T, 409 MQo8ee e (RG] Flp@ratrswes hal ann_d’rhen@rg rred column temperature

\ﬁe&e&rb‘D n@yecfeté%%e ormé? 2VBNE REst &5, ant, ﬁﬁ’tﬁﬂﬂé &rdldients were

neral synthetic procedure In al
qp;dmmés‘@@hemdynduéme@w& s- NH2 (0.23 mml/g, 1 g) was

%ggcy,gscg ppol yethyl ene vessel equipped with a
opylene filter for filtration and treated as

%@ﬁéég'@ESdeé%dﬁésonvﬁeSESEé“pefs%aaoﬁﬁﬁt' eerdh Doy pofin. retan), wili-Q
eiter ('I\Mlluﬁbre Betifard, NIhpard YoMt aael(mmm Damstadt, Germany) (50:50:0.1 viviv)

e Rl BRING PO L SRS L0, oo o anase

i §Idsieé ipeRFityWhrioBe &yt BSETORNE using /H 0CTphadsespdcromefer (Micromass,
the sid M%haln fu CE 011 lity (e.g

ﬂ%‘eﬁ“?%p GesUresof Hfs1 M and anal ogs thereof when

situated Ntermnally were coupled as the N-a Boc

PerralGyetietteyrosaiureres W th Frnoc protection of the
side chain functionality (e.g. Boc-Lys(Fnoc)-COH).

Iﬁ‘séﬂ%Wth&se%%&’Teﬁa@eﬁgil\ﬁ-lza(ﬁ.iﬁ n%gllg?qej \9§§placed in a polyethylene vessel
equipped with a polypropylene filter for filtration and treated as described under "batchwise
peptide synthesis on TentaGel resin". Lysine and analogs thereof (e.g. Ornithin, 24-
Diaminobutanoic acid, 1,3-diaminopropanoic acid etc.) when situated C-terminally were
coupled as the N-o. Fmoc protected derivatives with either ivDde or Aloc protection of the
side chain functionality (e.g. Fmoc-Lys(Aloc)-OH). Lysine and analogs thereof when situated
N-terminally were coupled as the N-a, Boc protected derivatives with Fmoc protection of the
side chain functionality (e.g. Boc-Lys(Fmoc)-OH). Aspartic acid, Glutamic acid and analogs

thereof when situated C-terminally were coupled as N-o. Fmoc protected derivatives with
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30 thereof when situated C-termnally were coupl ed as
N-a Fnoc protected derivatives with 40 WO 2004/ 048400

weEFQDADKA003/ 000805 Al lylic protection of the BCHBK2003/000805

chain functionality (e.g. Fnoc-Asp(Gallyl)-0OH).

Aspartic acid, Qutamc acid and anal ogs thereof when
situated N-termnally were coupled as N-a Boc

protected derivatives with Fm protection of the side

chain functionality (e.g. Boc-Asp(OFm- OH). O her

am no acids than the above nentioned when situated
Ayliceprotentdrl of therseieocrblaml fadct®nalgy ké.a. FimoeApp(@eidr@d). Aspartic acid,

ri vat| es Wi t r [
Cﬁﬁ Iaf‘fj aggrc])g? L{he v\%en Se%%t % g %Feél lQrt]erﬂflnatllg%ﬁ?é ggu&%@'ag N-o Boc
pBﬂect@d dérﬂa@tlﬁe}k it o arotectionwif the sids Chain ‘élnpilralilabt&t(e gnBerf-Asp(OFm)-
SI de. chal

APyt AR RS AL Ep S8 e el shuAfEE e by were coupled
ab mzaocfm pedtactad ddr@/ap‘v&st\mtttsultgblg poigctiof of the sidgghaie functionalities or

Es{}tgat%% I\g{errguﬂgl' %sns tohgl dBE% ec ? & den?%gtrl\;ggﬁ%@o%ﬁtaélg lﬁ)ﬁ(ﬁé&ion of the

sfdemhbincmnaitlbs&mleas a carboxylic acid was coupled as an

in situ generated HOBt ester by neans of DIC in THF.

15 In case of Aspartic- and GQutamc acid or anal ogs

I Fedir eaes  thi edipeptide piasb Bssegrbtad follbwed thyodenrpteeiibnasf e side chain

PR S SRrpAYBRROLORERRE ab8L: ERbo bt o

Ehain rb y neans o DIC1n DV
catal yzed by triet hyI am ne. Al couplings were

Iﬁggée{(QPIﬂglne a?ﬁalog m@q{yéropfmﬁc @R‘)ﬁb%h&iﬁﬁaﬁé@cﬁ §s a carboxylic

ed b n|n ydrin'test performed 80
agisl wagr qaupled @6 g8 Bigenafated HEBhestetydmeasch Qé@ B er
peptlde resin was washed vvltth\/F(Sx 15mM, 1 mn

ach), DCM (3x 15 ml m n_each dleth
“15051’1"P off A?Pﬁ“‘%‘a@ﬂ? %WEP”HFl%d i% f'pz&ﬁ %éf%%ﬂﬁ%b'c group
BB MisER¥E Bn fantife whé eoliphsd fcb A6 pd@@@rferﬁed HaB \eetedBflthe side chain

RS e PP B B NN relest PasihBtite has

coll ected and the i dent ity of the peptide was

Aol Etes SR e PR BRURpI T o et RER crbeed by the
é/glﬁf% &1, érﬂ&ﬁ’n&?%ﬁ '8@9‘50 Sal%oé\é]fllérndé—s%hbﬁi Iarer doPr{bIeted synthesis the

i cat’i on. ¥isynt esi s schenes are

@ﬁmmreisw \pa@\ya%@dmh 315 M, (\Hingad) 048N ygx 15 mI 1 min each),

iy [P 03¢ 9B A min *éacl@)élhﬁ hypisd $n @dcubnathy béptiﬂb vRenhdresaved from

nt hesi s of H-GI 4-njtrobenzoyl Conpound
tl%/ resin as described above a|¥d fréeze (Jrled yl) - OH (Conp

After purification using preparative HPLC as described above, the peptide product was
collected and the identity of the peptide was confirmed by ES-MS .

The above procedure was used for the synthesis of all peptides exemplified further below

and the peptides shown in Table 1 of the specification. Exemplary synthesis schemes are
shown in Figures 1A and 1B.
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Lysi ne was coupl ed as Fnoc-Lys(ivDde)-OH and the
N-term nal @ycine as the Boc derivative. The ivDde

w@e@ieet4dng group was renoved as descri bed aborer/DR2@3/000805

Lysine and 5 dycine were first assenbled on the
solid support. The ivDdde group was then renoved and
subsequently 4-nitrobenzoic acid was coupled as an in
situ generated HOBt ester by neans of DICin THE
After purification using preparative HPLC as descri bed
above, 35 ng peptide product was collected with a
pus.i synthesiatof individnalFepitdeshe i dentity of the peptide
was confirmed by ES-M5 (found M+ 352.28, cal cul ated

%gfgéf e Y 'L%/so ﬁ@%‘%@%ﬁ) S (Comﬁ%ug g n@l 3) Lysi ne was
coupl ed as Froc- Lys(iv é QH_and t
Lgige iwas geunlerk agokmogrbys(iyRee ket EI‘H’e @b@rrmnaltnggtc;nﬁgas the Boc

deFidiiRe WaEe VDWRREtedtigdREGT WEE fbntdved @s dEberibey sbbee. aTtie Lysine and

e oS e A o s R R T 085k bt RO removec

afid %mmb@mw-mtraber&omm: oaplcedbled aamniin sfi panerated HOBt ester by

%?%ﬁb%wﬁﬁ%@ pbrﬂfg%técfna'fsir'rr?\g:g réﬁ‘fé' as'%l’ecgcrgyg soyBbd Bove, 35 mg

papieeproudtivaspeiibdtelt with @dpicity weester thdne@d &d T\lmetld\eralty of the peptide

r|t pepti de
ol R B (o sgied. iR B s220, O
I\/I—H 332.21). Synthesis of
Synttiegis lof S Gly #iss(Hoxgnnbenes)QIYCqRawsd 3hd 4) Lysi ne was
coupl ed as Fnoc-Lys(ivDde)-OH and the N-term nal
FMS'\KES %§U6I&? a@OFmO&QyQR/D'd&P@HVSnd The N-Wagmal Glycine as the Boc
r

otecting group was renoved as descrl ed above ﬂ] L q
eyivative. BhfiVDER PratpgHRn oy Yes fepted Ascdathiigd heventhe Lysine an

tIS@bly@ln% W@t fifst aégéﬁbléd@ﬂﬂﬁe %I@L@lp}b@@ TIﬁkﬁNDﬁ&l@r‘bed wa@ltebn removed
subsequen 0X oi ¢ acld, was cou

and Sé‘P?%WS thy 4580 Wﬁg{ acid gps cgplgHanan B’fS’%u %”eﬁ%ﬁom ester by
n‘?%dr@rof Dl;U) irf D&t IAG!_@& p&mﬂ&gt(ljd?f ey ;a'bpa/retl\}dF}HRl(aas desxibedebbve, 6 mg
abqve, epti oduct, was, c

pﬁgpge[ 9ro&pgg/?aesf ccﬁlﬁ%{cﬁg’ g@t'f\o,% pl,‘rﬁ)é gre&&%%?w% g/d t'lﬁqe B(?glty of the peptide
vizedohfienatiasy ESNIS (fouad Mty 383-295cd|fudaiad MA183327).28,

cal cul ated M+ 337.21). Synt hesi s of

R é&%%?ﬁé’gf’hgx el ERRpRa O ) ne v

coupl ed as Boc- s(Frmc -(]—| The Gl%m ne and th
Lypive neasveoepled r6§t EgleyRH gad & qeﬂ}{ﬁ@w@bﬁlym%@s the Boc

£ diRe2G0d/ Mte@%%@@ QAL PEORSRS asﬁ!@é@nbdﬂi éH&b@e SiTH& Lysine and

chai n of Lysine was noved and_sup

the ﬁﬁlxcmty@ﬁg Gt aggembled@sthe 69'& Sprgd: Fhe v %8‘? 9{?‘*‘3)6"35 then removed
SRS RN I §herdBicTRRRNWad toddldd adar ths:tu%drﬁt‘ated HOBt ester

purlflcatlon usin tive HPLC a

Biens S0Rg POt | BB GLEn G EEPERYE AhCy f Gpseribed above, 7
mg peptide product was collected with a purity greater than 95 %. The identity of the
peptide was confirmed by ES-MS (found MH" 337.28, calculated MH* 337.21).

Synthesis of H-Lys(4-nitrobenzoyl)-Gly-OH (Compound 7)

Glycine was coupled as Fmoc-Glycine and the N-terminal Lysine was coupled as Boc-
Lys(Fmoc)-OH. The Glycine and the Lysine were first assembled on the solid support. The
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purity greater than 98 % The identity of the peptide
was confirmed by ES-M5 (found M+ 5 352.19,
w@ adognksaved MH+ 352. 24). Synt hesi s of PCT/DK2003/000805
H D Lys(4- met hoxybenzoyl )-Gd y- OH (Conpound 21) d ycine
was coupl ed as Fnoc-d ycine and the N-term nal Lysine
was coupl ed as Boc-D- Lys(Fnoc)-OH The d ycine and
the Lysine were first assenbled on the solid support.
The Fnoc in the side chain of Lysine was then renoved
and subsequently 4-net hoxybenzoic 10 acid was coupl ed
Famcdn thensigé thaig®h éysite dasOBn regowed Byd gekasgueritlyE@-atrphenzoic acid

v@'}’/%buﬁ‘%é gg BSWV\E/U %e%@théH‘Héﬁi QQerpxS)ﬁv@@él‘%t (Bf\{ﬁCHPh:ﬁFai\ﬁer purification

pepti de product was ol l ected
vging tprepapativie thP L eatdeascrtbhé@bgwe G %@GP%@"P@W dfastgollected with a

gt{;} gﬁaq P’Yﬁémm/g' ﬁ'ﬁ@gjeﬁﬂtgy%the'\@p%@wag cAitirmad by #B-MS (found MH*

nt hesi s of
3pR 19| gpiquiptef] MHo@é%%)yl) G y- OH (Conpound 22) 15
G yci ne was coupl ed as Fnoc-d ycine and the N-term nal

I BHeB8 NBD-LAPIRINAGLEREYIPCILYE (Etmpduridt21) The G yci ne
and the Lysine were first assenbled on the solid

h
Qi °§vém%o§eda§%‘%°ms %ﬁﬁ%%p@ﬁﬁmgﬂa@%ﬁ?i% “%ﬂi%ﬁged go oo
Ipcise tiod E echr { a e gfppo e
Ltyl@(gp}oeploais 'Ehzf : Z ise | ?@ﬂ%ﬁ ag bgntn anrhghg(p
l%gocdlggg? Isgg thS & L%g%ng WasHhbR rr]eramdn%g §L¥B@§g@e Itl§/ gf ybenzoic

Wove
acol Was tedpled Bh an i20s14uugerteyatgi éléIBérestelﬁahy 19gang ofTREC in DMF. After

%ﬂﬁégt élgéjsg'%; brl'égﬁr%ﬂ? tl—ﬂﬁ.% %%gﬁﬁé MBHo\RY ﬁsnﬁspéét@@n&oduc’t was

aellégsted withe mznafylg)'ea’@nythmgz @’g;fﬁ'@uﬁq\tlgggf% p@ptﬁi@ w@ssconf irmed by ES-

5 f N-term nal Lysine was
“@%ﬁg{’@g“"gs?’gg& Cgc%%{séalq:wnlgc%ﬁdéﬁ The A ycine and the

Lysine were first asse t he sol support. The
Sthests of ("rp"(-l‘r%("ﬂt’f?@e mfr%fﬁf(fgﬂweuv%é t hen renoved

and subsequently Benzoic acid was coupled as an in
d}nhie gesebasied akiPBtioceSlyeine fayid nieaNstewfindl LPsina vialsFcoupled as Boc-D-

Lo eI, B 0 SRR R sl sovon. T
Frhddinah@sidetchaingifdasiae widsaherd enfoved lead istbseduentiyod-nitrebenzoic acid

v@e%p f%oidldlgfi\iégse'{}ﬁﬁ %%‘d)?n%%?@é %&8 82%% D%)?n 'I?QF After purification

RO DER06B/00PB0 %s dpailiedsabovef65 mg peptide product was collected with a
40 toyl +
%g @ S'té ian S Bl %nﬁﬁ@@% (l:t% Rgh‘é r{gﬁ‘% iegwggewﬁméé)o ‘ESMMSQ'Found MH

term nal
MsZ?chplI@dd NHrl’thﬁZ-Z})- Lys(Fnoc) - OH. The d ycine and
the Lysine were first assenbled on the solid support.

Mhesis of H-D-Lys(benzoyl)-Gly-OH (Compound 23)

Glycine was coupled as Fmoc-Glycine and the N-terminal Lysine was coupled as Boc-D-
Lys(Fmoc)-OH. The Glycine and the Lysine were first assembled on the solid support. The
Fmoc in the side chain of Lysine was then removed and subsequently Benzoic acid was
coupled as an in situ generated HOBt ester by means of DIC in DMF. After purification using
preparative HPLC as described above, 31 mg peptide product was collected with a purity
greater than 96 %. The identity of the peptide was confirmed by ES-MS (found MH+ 307.22,
calculated MH+ 307.24).
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Fnoc in the side chain of Lysine was then renoved and

subsequently 4-t-Butyl benzoic acid 5 was coupl ed as an
WO poogioss40gener at ed HOBt ester by nmeans of DI C PaT/DKB003/000805

After purification wusing preparative HPLC as

descri bed above, 34 ng peptide product was coll ected

Wth a purity greater than 97 % The identity of the

pepti de was confirnmed by ES-M5 (found M+ 363. 27,

cal cul ated M+ 363.22). Synthesis of

H Asn( NH( 4- met hoxybenzyl ))- D- Al ani ne- OH ( Conpound 80)
Syehédinel Me-hysél-eButpberroxk-GbneE-(Bompaiiced and t he

N-term nal Asparagi ne was coupled as Boc-Asp(OFm) - CH,
Gm%e%é’é“b%le%n& Fm%cmﬁ{et Ay el NLeMirR)l f_yé’r&i wa§$:eﬁ¢véceds Boc-D-

on the sol port. The Fmin the si

Lysdpapei@H AR ICHABE e e a?mﬁevaerarﬂssfﬁﬁa%@ﬁi RE 1P id support. The

FARE Wﬁ%@ﬁé@ﬂa&%ﬂl@sﬁi@&aﬁw refhoo@d ahd/aededuyently 4-t-Butylbenzoic acid
triethylamne to

wgs GRURIgHhPhAR & Wﬂ?fépegﬁ*‘g ﬂ%ﬁ’g{?ﬁ‘?ﬂﬁt"b@I“ﬁé%E/FAhePP““ﬁC&"“°“

uéihg @fepRidtivé IHRIO &6 desdribgd hbove; epan@bepteiel-ﬂ%@casvas collected with a

d d t +
o5 et 0T B e FRnBEEE GBS cRpPl) 54 founa
3pBRY, @eulsts] MERBE8.2RH by ES-MS (found MH+ 323. 17,

cal cul ated M+ 323.15). Synt hesi s of

%P@é)é Bﬁfl}lhl(sﬁ Wegbfé@s Q}l AhaRheoH It dhigeuReEnd 95)

ani né was Al anine and the N-term nal
Aspar agi ne vvas coupl ed as Boc- 20 D-Asp(OFm -OH. The
Arine wes apwplechas KsppsrR-Aaniqe; @d\/\ﬂé‘ﬁé\‘ﬁr%{a' éée%rﬁw%avasrfwupled as

BBBQ\SE@F'H#) -OH” Uﬁﬁ@wanln-gh@nd: Rel Asgafte Sdidl Qvefarish a@éembled on the solid
Aspartic ‘acid was then renoved and su se uent |

sm%%%éﬁm thside hale Aspridn acigva VeaYand subsequently 4-
methdXybotzpahine: Was Q:B@pl&! %a‘@%&! ay Qﬁbthﬁﬁhlneesttﬁé ped gbdegated HOBt

side chain car box aci
eglef Of ti'&ﬁlgq chajp |°8 0?5 licrﬂjzldd B¥ éﬁgp% f{?g(t, H'b'?@ A%\{’F purification using
pf’&,.%ﬁé’tllv@&ﬂ%@@s/ Gesa?IEedTBb@%pﬂVdﬁg peptidiegiroduas waelcbmt@:iwnh a purity

afseter Bt Wiy o ey Bl b el @i R o 52017,

cél%bletddamed3m-l15)323 15) Synt hesi s of
H D- Asn( NH(4- ni trobenzyl )) - Al ani ne- OH ( Conpound 96)

[ rm nal
SRefAbRS D ASANRIE B (e ARAE CPIE PR 47
Al ani ne and the Aspartl_c acid were first assenbl ed on
Aanineswwis epuplpgl astmoAleoins £0d oDt 2eaeegins was coupled as Boc-

lﬂﬁl BROF)-oHh eTaMaldhidehgnd EP@A&B@I@ a6t ﬁ&@a’frétl §ss%ﬁ1b1bd\/\6t$ the solid
en r em)ved and subsequently 4- nitr enz% was
d subsequently 4-

stBRAst- ethecBmdn ieetide ghain P%?Rﬂ"%ﬁ%w?% AdeRp
n&ﬁﬂ&(y@é&?lam wﬁ§tc%0pléd§ catah'ﬁe@Ib@&rn@thﬁéﬂﬁlr@&bttaé)dre @enerated HOBt
4t MBS cerhorylidadl by A oA T 5k Aflet'SliE
eﬁt‘eél% hg side chaln carboxy ic acid by means of DI er pur i€ation using
preparative HPLC as described above, 25 mg peptide product was collected with a purity
greater than 98 %. The identity of the peptide was confirmed by ES-MS (found MH+ 323.12,

calculated MH+ 323.15).
Synthesis of H-D-Asn(NH(4-nitrobenzyl))-Alanine-OH (Compound 96)

Alanine was coupled as Fmoc-Alanine and the N-terminal Asparagine was coupled as Boc-

D-Asp(OFm)-OH. The Alanine and the Aspartic acid were first assembled on the solid
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HPLC as descri bed above, 102 ng peptide product was
collected with a purity greater than 5 99 % The
WO c@aoigsyo of the peptide was confirnmed by ES- MECT/DEA/000805
MH+ 338. 14, calculated M+ 338.12). Exanple 2
Bi oavai lability MATERI ALS AND METHODS 10
Phar macoki netic screening and food interaction studies
Chemicals & Materials The water used for these
experinments was of highest quality obtained froma
reversed osnosis primary systemin conbination with a
shpgortl -TReviErh é theestenchainyoftAspattivewstd wassthemrenidver|ang gubsequently 4-

f MA, U I ' '
B SR8 R gty 0Bt oo
tHeoside chairt carbpxyic acigdy 1oews oldXdC db P éfter pWilicaenysing preparative
*@”E?g%?‘?,\,e%gﬁ% d éﬁ%(/@er,z‘fbﬁrg?nblgl TR SRIPRYS BoliceRAiviin SBkfey greater than

As “obtal n _ erce (Rockford, 111 USA) .
IBOTATRE igshtity of thermepiise wes sanfinaed PekSadSdlosadiMiy Sk calculated
Nﬂﬁtgésn fromHarlan Sera Lab Ltd. (Loughborough,

) . S od sanples were collected in potassium EDTA
coat e m_crotainers from BD Vacut ai ner Systens

_ t hBiaggilakililyy| e preparation by ultra 20

filtration was perfornmed using Mcrocon centrifugal
MATEFBALSAXDCAETMOD)S a nol ecul ar wei ght cut off of
3000 obtained fromMIlipore (Bedford, MA USA).
PhafhddeRiRBlieddrédnhing g fbéd iMerddbomsmbiiesi s was per f or ned
on a Waters Alliance 2790 HPLC instrunent in 25
Crericafead Materisiss h a Quattro U tima nass spectroneter
fromM cromass (Manchester, UK). Both the LC and M5
Tive reaten nsecofdr dbledsy enviesimepiaxwas 5f bighestatuality ToRtaingd from a reversed
o3 RIBSIE Hrinfing stéArin te@mbMaidiSwale teemilli-Qnwater eeqoat&igriraatinent system

e ?‘é%ﬁar@f%@ﬁm@%/&g Wi e g *’lﬂﬁéf B from Labscan
L bl e RS PEid 38900 %) s ek parmtact
OB af e hptaf)orabduriceaidh R Cs gvede evAn seieined fram &iereee (Rockford, II,

Lgsmp E?*ré\ésﬁédﬂis%? q)(lea%l‘ﬁaeﬁdfn Gatr (spehg by DReAey) iwhs Biﬂfeﬁﬁédwdm Harlan Sera
. [

U555l 8] o SIS LA £ coe

migiotaingre dromy BDWRGWIRIRgrOZ B BTYMeKbo 8 008BE'S PFBP%IGEP“ by ultra

fitrtioPase peduedesl using Microcon centrifugal filter devices with a molecular weight cut
off of 3000 obtained from Millipore (Bedford, MA, USA).

Instrumentation

The LC/MS/MS analysis was performed on a Waters Alliance 2790 HPLC instrument in
combination with a Quattro Ultima mass spectrometer from Micromass (Manchester, UK).
Both the LC and MS were controlled by MassLynx 3.5 software. The LC separations prior to
MS/MS detection were performed on an XTerra MS Cys (2.0 x 50 mm), 3.5 um particles,
(Waters, Milford, MA, USA).

Animals

Twelve male Sprague-Dawley rats (approx 350 g) were obtained from M&B (Denmark) and
catheters were inserted into the femoral vein and artery during Hypnorm®-Dormicum®
anaesthesia. After surgery, the rats were allowed to recover for five days before drug
administration was initiated.
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The di pepti des (Conmpound 22, Conmpound 21, Conpound 23,
Conmpound 96, Conpound 95 and Conpound 54) were

wo@bioaiossaoo as t he TFA salts and di ssol ved i n PBECT/RK800a#00805

K, 137 nmMNad, 1.5 nM KH2PO4 and 8.2 mM Na2HPO4

adjusted to pH=7.4) to give concentrations 5 of 500 M

The dosing volunmes were 1 nlL/kg corresponding to doses

of 500 nnol/kg, respectively. After each experinment

the dosing solutions were diluted in 0.5%formc acid

in water and anal ysed by LCI MS/MS for their content
DotigscandiPaselisvelace. The concentrations of drug

substance in the dosing solutions were calcul ated f
Thadinestidps{Semperndsza SeaIPQYNG A1, GamPauad gé ForarRuNds Eompound 95
ah@ Qompblind 84)Stard yhiatreidgss tidEFAsalks snddissohedsn RBE2.6 mM KCI, 137

A e StEhROKLPJ, d%@ R 1Sa ﬂ$’04 a\ﬂ;ust%ﬂ% BHE7.48l g% doRcentrations

Cr 0SS- St u S
oL HIE: Brchonss Valcs Gefnd ShRsbiodsofiure B of 00 nmolka
reapieclivelyo Aftelr eaphakpeniment the fiesing Sthations wete dilulet i 0.5% formic acid in
wakdrAng Gnbigsdcest LE/MS/M8 franéiscdnteritef dvegRukktargel Bhe concentrations of

dﬁ@lﬂ)‘sﬁaﬁfcg rLfP]gsdgslAg t8hy .6&%&#&&{%%}@‘3&6% re%H&ws'éé‘%? standards in

ans usi on w arin treated
thgy goae fremilde 1080 8Mug admi ni stration (5 nn) the rats
received 500 |U heparin as an i.v. bolus and a
St p&grb! ood sanpl e was col | ected. After drug
adm ni stratl on bl ood sanpl es of approx. 250 20 L were
TeRldr@rdddtshtsyvéleedhiisierly taticeanymals sshe. dral g.oviohg in a cross-over

&Lgigedegghnzlge %658:{eewgé)§§mﬁw§jea ta évts ﬁa@ted%gr aEQ holl%openod prior to

0 n
dﬂg agmlnlg@tlorgoThqmlmaslg@re ewecgﬁg %}o%‘% Pltlrérln b%ween drug
addinistrasibnatAftentheThis dxperiders mmtaé%raﬁsved Stbbloédm@ﬁfuﬁléé with heparin
t#éBiddlplogeent ri fugation for 5 mn at 10.000 x g (4C and

the plasnma (100 L) were transferred to 1.5 rrL

ol ypropyl ene tubes and stored at -20C unti | ng
FE f;a@raa.a@mlraﬁ@he@xwwﬁkhe tats Eregived PR0 'léaﬁmr@ as an L.v. bolus and a
cBh‘eqilaJtawl sampéndlad. €31 B VBT alrygsadmiisativinasomsl scamdsesf approx. 250

eq tc (?d?g 'trfeefem"Bqu‘ a9 bRl Bfdng \Biie Eb%%d b¥fofdYose (B.D.), 5,
290189

e epoqoo & A@rmwn%fegwﬁ%m@av%noesa?\%%?@ P dfy 30360, 80, 120,
186240, og 860 frin afterhy.o.cadndigrtior. Theshlogebeamplemperesterped on ice until

cEh@: fodajtlérf ﬁ)? QSmW%E €0.000 k gqhes dnd tl@@a&marg USRS transferred to 1.5

vi al red 4 ntil

e ReBp R U5, A A By B SR parfiRbedd Eomsis
amglysig. a | i near gradi ent from 100 % buffer A (0.1 %

formc acid in water) to 100% buffer B (0.1% formc

acid in acetonitrile) in 4 min, followed by 3 mn

Sumsdle Beipatatibothe L CBISMS Ananaisl y a reequil i bration

period for 7 mn using buffer A The

The plasma samples were thawed on ice, and 100 pL plasma was mixed with 100 uL 1%

(viv) formic acid and transferred to microcon YM-3 filter units. The samples were then
centrifuged for 1 hr at 8.300 x g at room temperature. The filtrates were collected in 300 pL
autosampler vials and stored at 4°C until injection (40 pL) onto the LC column. The
chromatography was performed at 50°C using a linear gradient from 100 % buffer A (0.1%
formic acid in water) to 100% buffer B (0.1% formic acid in acetonitrile) in 4 min, followed by
3 min wash using buffer B and finally a reequilibration period for 7 min using buffer A. The
detection of the drug substances were performed by MS/MS using argon as collision gas
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M5/ M5 using argon as collision gas 46 WO 2004/ 048400

WOEODADKRA0D3/ 000805 (1.3 x 10-3 nbar). The sperCT/DK2003/000805

M5/ M5 settings for each of the tested conpounds are

given in Table 2. Conmpound Cone voltage Collision

Energy Parent ion Daughter ion(s) 22 40 V 24 eV

353.15 mz 150.00 mz 21 60 V 28 eV 338.15 mz 135.00

mz 23 30 V 18 eV 308.10 nfz 187.9 mz 104.9 mz 96

45 V 15 eV 339.15 nlz 220.00 mz 169.80 mz 123.90

(B = @5 niifar)V TRO sprCi2MISAGS seitinds2ior eachyizhe Saptebepnmmendsyare given
imP4blL® Mz 160.90 mz Table 2: MS/MS settings used for

the detection of conpounds x-y in the bioavailability

5 study. Data Analysis The plasnma concentrations of

Ermpgvnsy| Senssyakage weColisian EnPied Rarehidhe ar dPaughter ion(s)

- | pel at ed_ 4;Dvan ext er nak ewal i br at i gr858ubvwa/zobt ai|M&d.00 m/z
hypiasma sqpglgs tTeateq &g @5al | Deg 135500 miz
above T i

tion curve was bt al-ned-by iy

Pagressi P ¥f the | od(B&Xk area) \e0B-10Mz™ 8o miz
| og(concentration). The calibratidn curve cover|e@4the/z

g@ncentraggqn range fHg@0. 1 10 10B39M¥ m/Ehe pl a@(mmm/z
concentrations versus tine data frlom each ani ngl 16%% m/z

used for| 15 pharmacokinetic nodel{ling in WnNgn
3.5 (Phafsight, Muntjain View, CA| USA) using 123 0 mz
g@n-con‘pamvent al anal2gsivs and t he 3zaliwaniaf t he 2088 m/iz -

ghrlucl th 6(¥'habnu LUIIL%lelvdlll (0] 0 NN ¢ _6\4820\rﬁy£b) \Ner-%ogom/z

reported e oral bilgavailability Fp0 was calculated

Table e MSIVS setino, usse il FeiactigBl CRjPoHeTs Y e bioavailability
sldg. s after iv and po adm nistration: AUCpo*D; v/ AUC,

,, *Dpo. 20 RESULTS The oral bioavailability of 6

conpounds was tested and all conpounds were detected
ggt&,qr,a/ygg al adm nistration. The cal cul at ed

bi oaval l abilities are summarised in Table 3. The

The plasma concentrations of the drug substance were calculated from the area related to

an external calibration curve obtained from spiked plasma samples treated as described
above. The calibration curve was obtained by linear regression of the log(peak area) vs.
log(concentration). The calibration curve covered the concentration range from 0.1 to 100
nM.

The plasma concentrations versus time data from each animal was used for
pharmacokinetic modelling in WinNonLin 3.5 (Pharsight, Mountain View, CA, USA) using
non-compartmental analysis and the value of the area under the plasma concentrartion
curve (AUC) were reported. The oral bioavailability F,, was calculated as the ratio in %
between the dose (D) normalised AUC’s after iv and po administration: AUC,,*D;,/AUC;, "Dy,

RESULTS

The oral bioavailability of 6 compounds was tested and all compounds were detected after
oral administration. The calculated bioavailabiliies are summarised in Table 3. The
bioavailability of Compounds 22, 23, 96, and 95 were moderate (within 10 — 31%) and the
bioavailability of Compounds 54 and 21 were low (within 2 — 8%).
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bi oavai l ability of Conpounds 22, 23, 96, and 95 were
noderate (wthin 10 - 31% and the bioavailability of

w@oopoesos 54 and 21 were low (Wthin 2 - 8% . PGEDKZ009400805

2004/ 048400 PCT/ DK2003/ 000805 Compound F (% No. Mean
SEM 22 31 5.3 21 2.6 0.78 23 10 5.7 96 15 3.0 095
29 10 54 7.2 0.40 Table 3: The nean bioavailability
standard error on nmean (SEM of the 6 tested
conmpounds. CONCLUSION 5 The peptides of the invention
showed oral availability having a range of
availabi:ityin Copipaghié - %)y rats betiween 2 an 31
% Exanple 3 Ost Iast Ac ity agsay) 10
MATERI ALS AND I\/E:bR?b HUIIulM1%éIrIF angjé@ueobl asts were
obt ai ned from bo% mar r ow kE? OpSI e< %f t he posterior
iliac spine froflvol untar) ®onor £-7%el Ils were used at
6 weeks of cultu@Bng. Cell $10ere c@?tured in 24-well
plates in an 8 d@gs processifand st3.0ul atled with the
test conpounds i 5 concentna@ i ons |[fgom 1Ix10"13 to
1x10"6 for the |agt 4 days |pj the experijment. Cell

e Mas .0 r a
TR e d ﬁ%@% B o oo arech, (95T of the © tested
PH@ou per| ments. For ALP nmeasurenments a commerci aI Iy
avai |l abl e kit (Al kaline Phosphatase Kit,
éGhgorIdo i ch Denmark A/'S) was used. Al
determ nations were perfornmed according to the
Thenpdpidés o€ ithes invenitonmeinoleddi omas avaBbifityahades aAtaRgevad availability in
3?3% SleDRAG, s 5&hbed ¥ 8RBeCOl | ected at term nation of

e experinment. Measurenents were conpared with and

to vehicle treated control cultures.
Example 3  Osteoblast Activity (ALP assay)

MATERIALS AND METHODS

Human primary osteoblasts were obtained from bone marrow biopsies of the posterior iliac
spine from voluntary donors. Cells were used at 6 weeks of culturing. Cells were cultured in
24-well plates in an 8 days process and stimulated with the test compounds in
concentrations from 1x107" to 1x10° for the last 4 days of the experiment. Cell lysate was
collected for determination of ALP activity. hOB cells from 10-15 donors were used for the
experiments. For ALP measurements a commercially available kit (Alkaline Phosphatase
Kit, Sigma-Aldrich Denmark A/S) was used. All determinations were performed according to
the manufacturer's recommendations.

Analyses
ALP was determined on cell lysate collected at termination of the experiment.

Measurements were compared with and to vehicle treated control cultures.

Data analysis

Data are presented as means and standard deviations or medians and percentiles as
appropriate. Two-way ANOVA is performed using Fishers LSD test for post-hoc
comparisons, using a 0.05 level of significance.

RESULTS

48



10

15

20

25

Data analysis 25 Data are presented as neans and

standard devi ati ons or nedi ans and percentiles as
wapprogmsdat e. Two-way ANOVA i s perfornmed usi ngPEI/PReE03600805
LSD test for post-hoc conparisons, using a 0.05 |evel
of significance. RESULTS 30 48 WO 2004/ 048400
PCT/ DK2003/ 000805 Conpound N Mean SD 0.05 int 22 4
1,12 0,05 0,05 1 4 1,08 0,07 0,06 23 5 1,08 0,07
0,06 955 1,14 0,09 0,08 Table 4 The activity of
Conpounds 1, 22, 23, and 95 are illustrated in Figure
Compdurslimmay Nzed in {Meaabove Tap$e 4. 5 NGLAFSNION

Qge peptidesof the | nV|e1r2t| on i ncr@@§ed the agigsvity
huran—osteeblasts—iA g HYat-y—¢€ He—asS— stred
v an_increase in proddection of a Q ine phogphat ase

BXanpl e 4 St&ndard Cal diQ8m | nduced0.&f r hyt hnmi 4 %¥say 10
_gﬁe anti -arrByt hm c e f1<,e1(211 of_ t he @,ogeptl des WaB

T3 er-fret—+f—aodel—of—catcium ||uun_.cu arrhyttm db

géco ding to the rmdel of nch et al ]F Mal e NVR

The @etiyity s Sompoundsohive) g%i/ b are '"us@ﬁt@ﬁd%vwre %@ﬁﬁévmaﬂzed in
tveeslevaTabletdhet | sed wi t h a neurol ept anaesthetic

conmbi nation (Hypnornm(r) (fentanyl citrate 0.315 ng/ni
C@ﬁqeﬁgﬁsone 10 ng/m) + mdazolam (5 ng/nm)).

solutions of Hypnorn(r) and m dazol am were
Thie Ingplides1of thq inveltion increaged e patiuity offimnaprrstqekiasts in primary culture

adinhasadd iy pRamdigase inpdattioadf akalineqhesgpratdsedi | ut ed
m dazol am Anaest hesia was i nduced by s.c.

ERATe By o taripeg Calgb R AR DR AT Y 1 e it o

the tail vein. The lead Il ECG signal was recorded 20

Toe rentirambysimic efech obiheidipeptidesovas tetemivedinsa gwdelrgGalcium- induced
al? h%”a%hgéco%]négg 1{'1 %Bdé fﬁ/la%ﬁég gtggldo[@]n l@lﬁ@ Ikll@lﬁ1 8% 25-30 g;
Bomigldtdgasind, LTIﬁ(egdg/ﬁgj Depgark) were anaesthetised with a neurolept anaesthetic

combination (Hypnorm® (fentanyl citrate 0.315 mg/ml and fuanisone 10 mg/ml) + midazolam

(5 mg/ml)). Commercial solutions of Hypnorm® and midazolam were diluted 1:1 in distilled
water, and one part diluted Hypnorm® was mixed with one part diluted midazolam.
Anaesthesia was induced by s.c. administration of this solution in a dose of 50 — 75 pl/10

gram mouse.

An i.v. cannula was inserted into the tail vein. The lead Il ECG signal was recorded
continuously by positioning of stainless steel ECG electrodes on the right forelimb and on
the left hind limb. The ground electrode was placed on the right hind limb. The signal was
amplified (x 5.000-10.000) and filtered (0.1-150 Hz) via a Hugo Sachs Electronic model 689
ECG module. The analogue signal was digitised via a 12-bit data acquisition board (Data
Translation model DT321) and sampled at 1000 Hz using the Notocord HEM 3.1 software
for Windows NT. After a 10-min equilibration period, the test sample of drug was injected
into the tail vein and three minutes later i.v. infusion of CaCl, (30 mg/ml, 0.1 ml/min = 100

mg/kg/min), (calciumchlorid-2-hydrat, Riedel-de Haén, Germany) was started.
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anplified (x 5.000-10.000) and filtered (0.1-150 Hz)

via a Hugo Sachs El ectronic nodel 689 ECG nodul e. The
w@n@hogadeo si gnal was digitised via a 12-bit dap@r/DK2003/000805

acqui sition board (Data Translation nodel DT321) and

sanpl ed at 1000 Hz using the Notocord HEM 3.1 software

25 for Wndows NT. After a 10-mn equilibration

period, the test sanple of drug was injected into the

tail vein and three mnutes |ater i.v. infusion of

CaCl2 (30 mg/mM, 0.1 m/mn -_ 100 %

MiesaPrsttraated with yeliclafehesphatgy té@‘éwedo@"mé\ﬁ Q;b@rPéW)? ajfiynin) were
1ok e a4y A0, 3RA4IA4&4R0 CE%I MQQQ!n@@%@%anI& @njection volume

pre-treated with vehicle (phosphate buffered saline

wEst1R0 0! imellexper@ers bl tine g ongataf Az (- RS Getermined as
tf fREFHAENE Qfarttc!?%a@‘PﬁﬁﬁJQibn lugNIGhe Firdt Bt ﬁﬁi@ﬁe?@bﬂw Block (defined

I'njection volunme 00 gl in all experipnmen

agi wt@rnnﬁ@n‘t drilgres of tb? A.\Y r H?ﬁoasc*c%réqt?rjseﬂ/aey c?etPéWﬁY% ggthout the
C@&xmmgﬁt@Rggoﬁng)the start of CaCl2 infusion unti

the first event of 2nd degree AV block (defined 5 as
intermttent failure of the AV conduction

REsulast eri sed by a P-wave without the concomtant QRS

conpl ex). RESULTS 10 The % response of the tested

conpounds are given in Table 5. The given response is

Test% nresethsaasf dhalitasted corfipaunds (are gtveo ipdiabtt) 5.- Theagiven response is

obtiglebedefy il Bofmod ) ey B0 iRy OTREHES 7
40 7 21 55.0 4.0 22 52.0 12.0 23 -8.0 7.0 54 61.3
12.3 80 33 6 95 0;3,954 96 54 6 AAP 18.9 6.4

Compound | % response SEM
1 52.0 8.0
3 37.0 9.0
4 69.0 11.0
7 40 7
21 55.0 4.0
22 52.0 12.0
23 -8.0 7.0
54 61.3 12.3
80 33 6
95 0.3 9.4
96 54 6

AAP 18.9 6.4

CONCLUSION
The peptides of the invention showed both an antiarrhytmic effect and a non-antiarrhytmic
effect.

DEFINITIONS

Unless specified otherwise, the following definitions are provided for specific terms which
are used in the following written description.

Throughout the description and claims the three-letter code for natural amino acids is used

as well as generally accepted three letter codes for other a-amino acids, such as Sarcosin
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15 CONCLUSI ON The peptides of the invention showed
both an antiarrhytmc effect and a non-antiarrhytmc
W@ bdoeo¥840@EFI NI TIONS 20 Unl ess speci fi ed ot heP@i/pE2003/000805
the followng definitions are provided for specific
terms which are used in the followng witten
description. Throughout the description and clains the
three-letter code for natural amino acids is used as
wel | as generally accepted three letter codes for
ot her a-ami no acids, such as Sarcosin 50 WO
(SHPIINDEEADO6 LRETD mml@@ﬁwﬁspe(cﬁad)it is\Wh deeintierstood dat the amino
i fi is to be understood
af'ﬁér{naq%ﬁom%ng S{P’e?ﬁgq'n&&ﬁ@"?l on can be either the L
or Dform The term "hal ogen" refers to F, d, Br, and
The tanmehalogens refers taF eClhBofaad |.atheraR@nd & atp prafergd.
refers to unival ent groups derived from al kanes by
Tﬁ@‘@#ﬁ%lk‘}f réfeRYE UPBRRNt éro@begﬁérf Je@moarﬂﬁllkélﬁid)@ﬂliqe&to@d N of a hydrogen
n+1- e grou eri repoval  of a
SR PP O TG e ST VT STV BY ESTERELST & yfogen atom
framkaRaninbidafbch Borhof assatdhet atlkanés ftrk wl supdasd dfylojmal alkyl (n-alkyl)

g?oblpﬂ;ﬁ nggc%% gr?%s&g{&%%gﬁ m équgft%r %rfgar?{ﬁ- (R gng?tlaq ual to H)

afeeeiMElarsecamdhry ad iegtiayy alk gloups cegpsctivelypEcit-22)elkyl refers to any alkyl

1-22) al f |
o5 5 B S O e BEEE BT Byl b, e,
prm:iyh}elo,pre;mh)dutyl pkotypareihexyl arslmllmpsspblb isomers/ihergobnt y|
and hexyl and al | possi ble isoners thereof. By the

thtbé‘%ﬁ ask OWle %'Ik?"l Me%n %Héaraorl Brg%d%kybhéxﬂﬁ@fé;s than about 6

K&Vi n an out car bon atons,
Cpﬁb@ﬂétfimﬂ praferably metted, h’}hy,' PmR’.YbW butg butyl. The term
"al kenyl" refers to a straight or branched or cyclic

Th%%nﬂ?edil@iﬁgl" %f@ﬂéﬁo(éoﬁﬁaﬁ’gﬁﬂloﬁ%rar@ﬁ&i eF cyBi¢ @ydrocarbon group contalnlng
car bon- car

on doubl e bonds | . refe to
B SN LN .
fRRth toEd duigsh &Eords éh@lnlelaayé C(Mb)alkbnyl alidyy, lallyl 11-buteaylydtc.
etc. The term"aralkyl" refers to aryl C(1-22)alkyl,

R S Wt R b Bt SR oot

nggaos phenys onesgpithyen opt i onal |y substituted aromatic
carbon ring, preferably a 6 or 12 -nenbered aromatic

%F\?gﬂrﬁég n@dg%g?l??&% 239@ alﬂ%tn' cgft\@hél% Zsﬁl‘ralrg‘ﬁl%gg gfjd?rﬂatlc carbon ring,
paﬁffer@awia& eratdorembenes womtlfat:arb@”agmg dRwthgheasp ooptionally substituted”

Hgﬁhb st%E{ﬁGt)féﬁ offthé %Oé?yiz‘-méﬁf)@r%mémrﬁéﬂcn(%rbdrhﬂl@ with at least one of a
razi am de, halide, hy drox?/
Iower alkyl, alkoxy, hydroxyl carboxy, amine, thio hydra2|de amlde halide, hydroxyl, ether,

amine, nitrile, imine, nitro, sulfide, sulfoxide, sulfone, thiol, aldehyde, keto, carboxy, ester, an
amide group; including seleno and thio derivatives thereof. Also included in the definition of
"optionally substituted" are are sulfide, sulfoxide, sulfone, and thiol derivates with or without
a seleno group. In embodiments in which the aromatic carbon ring is substituted such
substitutions will typically number less than about 10 substitutions, more preferably about 1
to to 5 of same with about 1 or 2 substitutions being preferred for many invention
applications. Preferred alkoxy groups include methoxy, ethoxy, and propoxy. lllustrative
hydrophobic groups include unsubstituted benzyl, phenyl, and napthyl.
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amne, nitrile, imne, nitro, sulfide, sulfoxide,
sul fone, thiol, aldehyde, keto, carboxy, ester, an
wa@piode4sgpoup; i ncluding sel eno and thi o deri vap¢wpK2003/000805
thereof. Also included in the definition of
"optionally substituted" are are sulfide, sulfoxide,
sul fone, and thiol derivates with or without 25 a
sel eno group. In enbodinents in which the aronmatic
carbon ring is substituted such substitutions wl]l
typically nunber |ess than about 10 substitutions,
Bpdhe pplesé é'hmbgerabmﬁ grbupt is mears aflorairas agceRionmploat(nan-covalent)
fi Lk Y
hgd’m%i ob ons W e reg'gwr]{(ﬁ thé h?&lro &k bgﬁ(ﬁ‘lgrdtﬁb i%nché Qfdnor, it will

oxy gfoups include netho

t&@tolaw(mcluém dt lpagipoR elecirpnegstiveadtolebound de 8 hwengpen giosl péxamples of

%é%%ﬁ%@aﬁ”@%ﬂrﬁé%@ﬂd@@u@¥lbe-orécggﬁﬁ81¥clj %o Z:ﬂl%g@ﬁﬂixbdén hallde (eg., Cl,

Fy By.detely @nd o g Hlstpptive DvAogan bsnwﬁa?rSchlﬁff%erW mine, thiol,

h?dréﬂ@é‘ -4n@VahRB! ) In BiebaeeAtsbiaN@hich ﬂh@ﬂ’ﬁ@dﬁyﬂﬂj@bﬁ bdﬂld group is an
whi ch t he_hydrogen bond group .is tgfepgonor

apsrpicalt Yl Reefaiey drceast Is RS, et Gich as those
UG dbode iy dhRBERe @tdbrﬁﬁnc@ﬁeﬂ‘ﬁhﬁﬁl Waihded glebtron pair. Such pairs are

Peﬁl3 li(]i‘?t %_ gq{lge 3?%/ &ﬁagq%g’lﬁl )ge?nle % ¢ Cof RfFFer (rj%ygr%tpen g?r&cg g(‘:jce fgf’rs include,
baubfeumot limiled stby Balidee hyrydxwganerbanmejmmesmnme;l nitle aldehyde keto,
cg%ﬂ { " %rﬂidge%ﬁ Qlt,?%lfi hsg eing f\gﬁﬂgr g%‘#ecﬁn}l\gg en(/igloned are suitable

en bon
salfide, aecru(fmpdieg rsulforie, \aint |thiplr yfdevgzbl lyand ra@b@njersanclmcbmsel@mederlvatlves
qutronegatlve atom such as those nentioned above in
f€h the atomincludes a non-bonded electron palr
Such pairs are often referred to as "l one .
émmsé'@tawelIptaés@nlméalcﬁmrwt%ﬁ'aarakve@tmﬂ&?%"t?tﬁ £ ‘gg@pound that

fé(ﬂltgég g%F)ej ﬁfonl LM cdten 'éﬁﬁ"@@p deﬁbﬁ)%ﬁenelet BRI, all refer to a

Imne, nitro,

cg@pgm(i),thaté‘g@@ptesaqﬁr@ntg\nglﬂg no%nzg%?/eéh @lta%rrqy\pg}lt? tingsof enhancing),
d.ﬁ@ TIig&dpectieSst tt@ﬂérﬁéu@é?%’eoﬂéﬁsrﬁ lﬂehﬁb't!ﬂs a&tlonf MA/s specifi cally, the term
ul foxi de, sulfone, and thi oL %‘@: g n bond ac:ﬁ@gt "
gwtunetlcrfg opRieEn Jayeieferalpi 3 sybst ich AER@alEEs L6 Increases) the
exbﬁn@é@'nﬁdﬁ@[esctﬁml dbds topasstidugh @ap ,Junogams betweém eRtracellular
faC|I|tator nmpound, t ha facilit t
- gng intiecaliy! Elf@ﬁﬁ‘f?ﬁl b Wﬁ"’hgﬂﬁl norg?az? l'j‘ﬁr@?ls%%’ ener
etc., all refer to a conpound that facilitates, or
e tentnai"mmsﬂ'r refens tmbi eptidd ¢thaf) cariitbract Wigh iantsisbé, t el g)rmrell fraction

h f h
TR Ahsh P b ERESBRER il ELSPRIL AL s pepia, o
fmm_tmmal gaghog _Ulin&remfono otpmnersubﬁwgntlallgf @ ato I@s@@géqtqﬁ@@y the same
p\ﬁgjf'glg%ipé]r Q?;Ldn%gssm(the% sue. BEI 53GRS acﬁ s tRX BRPNARPPH, HP5 peptide,

are able to pass t ?ap j uncti ons
chdurgene! @xalogdesreofl dr oneespagt théhphléﬁécéﬁPQ'Qﬁ S¢SPepsecissone or more of:

q%ﬂﬁiécﬁ’ bn V%'I&Q?&@@e@r%ﬁml dn%leen'z%é eRGtEH. Brefelaifly, HRE Pe tlde binds to

oni st peptide that can jnteract wt
thqs, gsaye, cellegr|ce fraglign, Iry @r&@qp@ﬁt the peptide binds to a receptor on the tissue,

cell, or cell fraction, which binds to AAP, AAP10, HP5, or a functional analog thereof.
However, the present “agonist” may interact with a tissue, cell or cell fraction, which is the

target of any given peptide, causing the same, or at least substantially the same

physiological response.
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which is the target of for exanple, but not limted
to, an AAP, AAP10, HP5 peptide, or functional anal og
w0 beneefs00 t 0 cause substantially, or at |east PCTI/DK2003/000805
substantially the same physiol ogical responses in the
tissue, cell or cell fractionas the AAP, AAP10, HP5
peptide, 25 or functional anal og thereof. In one
aspect, the physiological response is one or nore of:
contraction, relaxation, secretion, and enzyne
activation. Preferably, the peptlde binds to the
Ani ssti@rhytrehit meptide|dgohisticis osed heretmés aspentide, whish comprises an
t £ [
aRf?%?{h &é%h&g/ﬁty, \9\/&1{{5\% L %ﬁ)@%ﬂ{lal@rﬁAESm%A%i ater ﬁfénotheoéntlarrhythmlc
af:tumtz of @héAPMHb HR%eneptide or fupstievalanalog éhqw@‘s &eater than” refers to
%gﬁé}l'i‘%{hmlgg}{tl\)ltthI?ﬁfS Wsbledal Ib@éﬂ'@onc@tﬁ?dtloﬁé oﬁ%ﬂtlde or in shorter

rac | target of any given
pesisi f dinteneonangied t%ﬁheaantlwé’ymmlg @Bttt of ?aﬁw aHB5 ‘peptide or
f@ﬁy&a@g@gbgzggreroe_sponse 52 WD 2004/ 048400
PCT/ DK2003/ 000805 An "anti arr hyt hm c peptide agoni st”
as used herein, is a pept
Tgﬁttﬁg??ﬂ%aﬂ?ﬁlg é%fp{sv q ? p%ﬁldghwhlgh éf&g@@aﬂli gapgj)nltz?.?eone or more
pﬁ;’t’dﬂﬂoglaﬂ rgpeAdeRrobisbaBd it Adissuel cellrarlgll frattion adiet cantagtingfthe tissue,

tide fun t| 0

P5 pe [ _
Cglﬂe‘?re?ﬁ" @Qﬁoga“t"& a%éﬁxenr%q:pgg% ? Il%rl?t %@yt FS peptide, or a
farctiondl tayalogithereoi. In alnseasped, dte bwmogmaha:muona& isonge of more of:

BB, Borkr5 10508 R 052 AT GBI S oo s

theeistsueleced ror celufrecct:oonbnl orgresipegf, thedreptide biieta @fapeptor on the tissue,

cefrf“’gi' %gl?ﬁlécctton V\;h(le(fhetglﬁdst t% /@AFD%QEEW%GHWQ &rb fuRBidal Sndldg thereof and/or
oni zes one or si ol ogi cal _responses

wbm;xsnmyts bindiag tof 98@1@" m@@? pf P cANP1G, it iaginetfonal analog thereof to
Ling the tissue, cell, or cell fraction with

tgﬁekgﬁven pepti de, such as AAP AAPI O, HP5 pepti de, or

a 10 functional analog thereof. |In one ect

Ashissr d1egRjic QPW%@%O?%%S itQ aghangs 1N, PhYSielC ooical resgol?lse such that the

rEPIhsRBbidies fn@nPﬂﬁﬁ@éritl?rulfféi@rﬁffﬂim @fe o@@&v@dﬂw &enormal patient. Thus,
activation. Preferabl

t he tide bi
B EUaIo By BN B et Ob BiRegn B HEoesPondsy epending on the
pafpldgdevbivedls to a receptor on the tissue, cell, or
cel | fracti on whi ch binds to AAP, AAP10, HP5, or a

A R0 350 )

functl onal anal og thereof to 15 the receptor. As used
Ascyssidrhergincorah laivailebilityé frefees tootha reteaditsb extantgof absorption of an orally

dgnmﬁgg ?%h&ﬁh HR§B$?§§”é#ﬁh that the response becones

I'nsigniticant Iftferent fromone observed in a
normal patient. Thus, normalization {m%eél nvol ve an

AbRegistiges reddr tednatantiappligation %@ﬁ’@ﬂ%@ P& My on the

pat hol ogy i nvol ved.
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20 EC50 of less than about 10"6M and preferably, |ess
t han about, 10-8 M As used herein "oral availability"

WO 2G0e$840® t he rate and extent of absorption 0PCEDK2003/000805
orally admnistered drug into the blood stream
Abbreviations used in the instant application are
defined further below. 25 53 WO 2004/ 048400
PCT/ DK2003/ 000805 Methyl (Me) -CH3 Met hoxy (MO
-OCH3 Ethyl (Et) -CH2CH3 Ethoxy (EtO -OCH2CH3 n-Butyl
(n-Bu) -CH2CH2CH2CH3 n-But oxy (n-BuO - OCH2CH2CH2CH3
n- Hexyl (n-Hex) -CH2CH2CH2CH2CH2CH3 n- Hexyl oxy
(n HexO) - OCH2CH2CH2CH2CH2CH3 n-Cctyl (n-Cct)

Moo CH2 @ CH2 CH2CH2 CHB  n MR MBRy ™ ( n- TOFd)
einbedi? CH2 CHGIR CH2CH2CH2CH3 ¢ (E@Hs H3C CHgszﬂ$utyl
( u) LX CH 3 (t-BuO / OCH --- O C cycl o0- hexyl
n(mtvlkﬂ@o) cyehpnitaxyl oxy (c- He>6®>xy<n@he>noxy~behs@)+2cﬁmml

(Ph) H2 H2 Benzyl (Bzl) "C Benzyloxy (Bzl O All
niafyak-eRC escrictied,drgiHgitg  ar e niHagYy pHead) € d—oyHcelcalcasigH,

in their entireties herein. Variations, nodifications,
naagl (e0ch et CH AT eseH HICHIERS: 0 fn-Onliad (NiOstorl €5 OCH i dHATICEICH,CH,CH;
will occur to those of ordinary skill in the art

Wi t hout deparikng fromthe spirit and scopdk:QFftt he
tBHY ERDI on d the ol ai s HEPEHHO) 54 VIO 2% 0%(,048400

PCT/ DK2003/ OO‘%@OS What is clainmed is: 1. A pepti de

th | DL I
TR () R o e N o BB B N b 11 a

e
Phenyl (Ph) \© Phenoxy (PhO) \©

H2 H2

Benzyl (Bzl) - C\© Benzyloxy (BzIO) \0’0\©

All references cited herein are incorporated by reference in their entireties herein.

Variations, modifications, and other implementations of what is described herein will occur to
those of ordinary skill in the art without departing from the spirit and scope of the invention

and the claims herein.
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wob@deisaor is 1-7; wherein if x is |

RL[] i HHI RL Z OXI1 IHY [col] H g RX5
wherein, if aisl then b is O; if ais Othen b is 1;

and p is 0; 10 wherein if pis 1 then x and q are 0
and y is 1; and further, wherein, whereinif RLis H
then d is 0-8; wherein if RLis not Hthen d is 0; 55
WO 2004/ 048400 PCT/ DK2003/ 000805 wherein R, is the
side chain of an am no acid selected fromthe group
consi sting of alanine, arginine, asparagine, aspartic
aci dWhay és eaimegd igt ut ami ¢ aci d, gl utam ne, gl ycine,

hi stidine, isoleucine, |eucine, lysine, methionine,
1Pheny i Fé%res@ﬁt@h b he ée%@%@@ﬂeom ne, tryptophan,
tyr03|ng valine; 5 wherein R2 is selected from

t he group conS|st|ng of NH2, NHR, NR2, NR 3+H, OH, SH,
RO RS, RSO, RS2, COR, CSR, COCH, COOR, CONHZ2,
CONHR, CONR2, OCOR, and SCOR, wherein R = alkyl,

al kenyl, aryl, aralkyl, or cycloal kyl; wherein R3 = H
or CH3; and wherein R, is a hydrophobic group. 10
2. The peptide according to claiml1l, wherein R
conprises R aronatic bon ring. i3y, The peptide

accordlng to cIa|n12 erein the afomatic ring
conpri se 6- Qg ringfor a sufgstituted
formther ?Vl l “
CH~—C--—N3 CH——C N——CH-[—C—-]— OH/NH2
[cI;Hz]Z R
[ co
| X
[TH
[<|>0
[CHZ]
| q
Ry

wherein, if a is1 then b is O;

ifaisOthenbis 1;

wherein z is 1-7;

wherein if xis 1thenyand gare 1 and pis O;

wherein if p is 1 then x and g are 0 and y is 1; and further, wherein,
wherein if R, is H then d is 0-8;

wherein if R4 is not Hthen d is 0;
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15 4. The peptide according to claim3, wherein the
ring is substituted with at |east one of: a | ower

w@bdoylo484a0 koxy, hydroxyl, carboxy, am ne, thi oPCT/DK2003/000805

hydrazi de, am de, halide, hydroxyl, ether, am ne,

nitrite, imne, nitro, sulfide, sulfoxide, sulfone,

thiol, aldehyde, Kketo, carboxy, ester, an am de

group; a seleno group, a thio group and derivatives

20 thereof. 5. The peptide according to claim 3,

wherein the ring conprises about 1 to 5

vehebsin R igt thesile Bin®f allemineadii deected fomi the gtavp spasisking, of alanine,

\P@@lﬁ? ? J{alp%nr{é ré%p&%lﬁ%rcids%?slt(é;‘igé’;@g%ﬁj(? ﬁgld 8lutﬁm|ne gzycme histidine,

isgthevcinen leupiae, dvmmathl@mn%menylﬁgmn% F§@|néc§€§tﬂ‘ef iheagninepisyptophan,
t%QHQ é;]g%hrg,l ng of: a benzyl, phenyl and napt hyl
up. pepti de represented the general,,
] %Ipa ig ﬁelects@frvm the groupsepRsist 'rmrﬁf/'lﬁ)v/@ WS OB HyQH, SH, RO,
F@ LRSQIS LRScb B@Rl CSRSCB@HCUO@F\N c@ﬂdl@ Ndﬂ#FH@dNr@@ GEHRHd SCOR,
HL ?O C H21 g 5R 4
"\’/ﬂ?é‘?'%ﬂr pl}(ylaalk%ryl AR ey §r@ycloqllfy "ai sa hen bisl; z is

vahe?emﬁgsbe(b.sd;mp@(wandgl sl andpisO; if pis 1 then x

el R R, a hydnoph%blc gréupand further, wherein,

2 The peptide according to claim 1, wherein Ry, comprises an aromatic carbon ring.

3. The peptide according to claim 2, wherein the aromatic ring comprises a 6- or 12
membered ring or a substituted form thereof.

4, The peptide according to claim 3, wherein the ring is substituted with at least one of:
a lower alkyl, alkoxy, hydroxyl, carboxy, amine, thiol, hydrazide, amide, halide,
hydroxyl, ether, amine, nitrile, imine, nitro, sulfide, sulfoxide, sulfone, thiol, aldehyde,

keto, carboxy, ester, an amide group; a seleno group, a thio group and derivatives

thereof.

5. The peptide according to claim 3, wherein the ring comprises about 1 to 5
substitutions.

6. The peptide according to claim 3, wherein the ring comprises about 1 to 2
substitutions.

7. The peptide according to claim 2, wherein the aromatic carbon ring is selected from

the group consisting of: a benzyl, phenyl, and napthyl group.

8. A peptide represented by the general formula I1:
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if R is Hthen dis 0-8; if R is not Hthen d is O;
wherein R, is the side chain of an am no acid sel ect ed

WO p@a0sdae0 gr oup consi sting of 10 al ani ne, ar gP@i/DE2003/000805

aspar agi ne, aspartic acid, cysteine, glutamc acid,
glutam ne, glycine, histidine, isoleucine, |eucine,
| ysi ne, nethionine, phenyl al ani ne, proline, serine,
threoni ne, tryptophan, tyrosine, and valine; wherein
R2 is selected fromthe group consisting of NH2i NHR
NR2, NR 3+H, OH, SH, RO RS, RSO RS2, COR, CSR
COOH COOR, CONH2i CONHR, CONR2, OCOR, and 15 SCOR
wheﬂ@ﬂn R = al kYL al kenyl, &%1, aralkyl, or
y kyI erdin R3 = H or| CH3. 57 2004/ 048400

0 3/ 004803 wierlei n R4| and R5 i ndependent | y

seletedfro ting . al kyl
rgHke gyl caryN CENJ?— ; OlINKp XY,

ar xy, ar al kyl c?xy, t t hi%ardl oxy,

thio raI kyl oxy, QP—B) 2 ] SO?R, NH2, NHR, NR2,
+NR3, "OH, SH, S @O0R, CONH2i CONHR, CONR2,
CH2OH, . NCO, o HOH, NHNH2, NHNRH, CH2OCOR, 5
CH20CSR, COR, : OR, CF3, and CCI 3, and wherein R

is alkyl, alken I ﬁryl aral kyl, or cycloal kyl. 9.
The peptlde acc rdl claim1l or 8, wherein the
pepti de conpr|s$ cﬂ] ree N terminal, a free
C-term nal qt free N and CGtermnal. 10 10.
The pepti de accT g to claiml1l or 8, wherein the
peptide further i ses a hydrogen bond group and
the di stance betvween the nmass center of the hydrogen
bond group and hydr ophobi ¢ group conprises from
about 4 Angst about 12 Angstrons. 11. The
pepti de accor claim1l or 8, wherein the peptide
further conpr 15 hydrogen bond group and the
di st ance bet wEeRIATE nass center of the hydrogen bond
group and tRg hydrophoty c group conprises from about 5
Angstronms to about 10 Angstrons 12. The peptide
accor .cI i wherein the hydrophobic group is
PPg’ sr1 tﬁg'{?rbig%ar bon ring conprising a
ISmbsnhembni1at the 4-position. 20 13. The peptide
AL qrdlng claim 12, wherein the substituent has a

4'adi'us of from about 3
ifxis1thenyandqis 1and pis 0;

if p is 1 then x and q is 0 and y is1; and further, wherein,
if Ry is H then d is 0-8;
if R{is not H then d is 0;
wherein R, is the side chain of an amino acid selected from the group consisting of

wal

alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine,
tryptophan, tyrosine, and valine;

wherein R, is selected from the group consisting of NHz, NHR, NR5, NR*'H, OH, SH,
RO, RS, RSO, RSO,, COg, CSR, COOH, COOR, CONH,, CONHR, CONR2, OCOR, and
SCOR, wherein R = alkyl, alkenyl, aryl, aralkyl, or cycloalkyl;

wherein Rz = H or CHj,
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to about 11 Angstrons. 14. The peptide according to
claim 13, wherein the substituent is selected fromthe

wW@e@up484¢onsi sting of a nmethyl, ethyl, t-butylPCT/DK2003/000805

c- hexyl, phenyl, n-butyl, n-hexyl, n-octyl, ethoxy,

t - but oxy, phenoxy, butoxy, benzyl oxy, n-hexyl oxy, and

n-octyl oxy group. 25 15. The peptide according to any

of the clains 1 or 8, wherein the peptide functions as

an antiarrhythmc drug. 16. The peptide according to

claiml or 8, wherein the peptide is an orally

avai Wabtein Rparpi Relere iB@epandony se4Rgdem the group consisting of H, alkyl,
7enT d aryloxy,

%g% D%%Pvﬁiugg %h;l‘ CN, N@ p&l@x& &yl@??cérrgkﬁ&(ytlr%&dll@xﬁsthlo ryloxy

to_an

thiparakkport eiS(GHs)a $P o‘g@:@alw‘iz AHRANR4 ’%ﬁeﬁ)ﬂ* t$tér &gPH. COOR,
c’&ﬂHz,Tgﬁ)mﬁt C@W@C@@L@HHQ\JGQ NCARN NHOH, &HNM}GNHNRH heH,0COR,

ept| fein an in vitro g Eq karl. arvl. aralkyl
diResR. op Rascssafy Qﬁow@ ERFACEL AU WereiR R it dSY alkery arv, aralky,
of BBt de according to claim1 or 8, wherein the

peptide has a half-life in an in vitro plasrm

stabilit S rethna
hept 1108 Reclds airoins 1A hob P HheiHieB: BEHERS Sompliferea free N-
CONphérfftal,a fRRnt-tettinagod bothkeftee 1¢- anddi-fermihat. o
st abi l'ize the pepti de agai nst enzymatic degradation.

e r.di t lai O
@ep 0 88 ;gpg ?co‘?&?@ Itgsc{}agm P ol? & wrnei]e IT 6h<§ gﬂ%bf‘ae'r gfgp?rg E&’nprlses a
t hat hydrogers ibblasd gfowcandoﬂwefdmtarwﬁ lmwear theyoegsi eenter of the hydrogen
pepti C500, {s@s §bA 4Bl 4 Angstrams to about
wher (?lgﬁd tgﬁoc%e’paa-rﬂaqg?ﬁg&rlt)@n%g% éggltjéjgﬂgprs gel ect ed frcr)]fqnS roms 1o aho
t he qedﬁmstﬁnslstlng of AAP, AAP10, HP5, or a
functional anal og thereof. 23. The peptide according

{10 Cl'l"i‘n'e”be?p%de %%rﬁinﬁ tbhﬁ‘elﬁleptdrcb? wrﬁaréln Bsl peplidy fupthett Bémprises a
functi on he ti Ssue, cell fraction

24. Twéfos@fmbpﬂ% ERUEA Gt*%araeat?%%@ thgr e (Tt the hydrogen
pept idRd JrSupCAI tRE HydrBehdbitgrbiye Borpriset rem about 5 Angstrems to about
antiarrhythm c peptide. 25. The peptide according to

cl ai MOZ319s(i@BFei n t he peptide agoni zes the function of

the antiarrhythmc. 26. The peptide according to

1. ai Mhdlpeptibe reecording go piﬁnhi’ldavheseimtmmumrapimbioogrogp is 6-membered

o et Sy PO A B BB T The,

is selected fromthe group
13. The peptide according claim 12, wherein the substituent has a radius of from about 3

—

to about 11 Angstrems.

14. The peptide according to claim 13, wherein the substituent is selected from the group
consisting of a methyl, ethyl, t-butyl, c-hexyl, phenyl, n-butyl, n-hexyl, n-octyl, ethoxy,

t-butoxy, phenoxy, butoxy, benzyloxy, n-hexyloxy, and n-octyloxy group.

15.  The peptide according to any of the claims 1 or 8, wherein the peptide functions as

an antiarrhythmic drug.

16. The peptide according to claim 1 or 8, wherein the peptide is an orally available

peptide.
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consi sting of the peptides shown in Table 1. 28. The
peptide according to claim1l or 8, wherein the peptide
w0 200804830t ed fromthe group consisting of PCT/DK2003/000805
H d y-Lys(4-nitrobenzoyl)-0OH (Conpound 1);
H d y-Lys(4- 25 net hoxybenzoyl)-OH (Conpound 4);
H D- Lys(4- nmet hoxybenzoyl )-d y- OH ( Conpound 21);
H D Lys(4-ni trobenzoyl )d y-OH (Conpound 22);
H D-Lys(4-t- 59 WD 2004/ 048400 PCT/ DK2003/ 000805
butyl benzoyl )-d y- OH ( Conpound 54) ;
- D- Aba(narlide ﬁp@qr@berﬁczwam 4-ar$, V('@ﬁ%dhﬁw@ewﬁ bipds to an hPepT1

The peRbhdRr 8L4 BlofigRaint &:tiGé Rhdhédnt Mieréof. Wherein the
peptide is sel ecteg fromthe group consisting of

.o R P BEAAPRECOO b ot B < Byt e B Bpl Tl an i viro

accordHshth dtability asday bf mordthambbsdi30 niigegept i de i s
Hdy- Lys(4 nitrobenzoyl) OH (Compound 1). 31. The

gpt '1%% (%J o%l ﬂtﬂ% 8I @h%el %ﬁtlgeﬁwggemgfiyﬂﬁan in vitro

32. 'ﬁlasnmablhmasﬁa@'(mf chonigthtao ab¢11i|4ﬁ1h§9uz$r 8, wherein the
peptide is HD Lys(4- nethoxybenzoyl)-d y-0OH (Conpound
A1) - Eh@e Q(%Fdn%eto%faﬁ}ﬁ r‘lcﬂr%gwﬁé’reﬁl thé B’bﬂtld%rcoﬁspnses adJ_Ieptlde bond

mhereln t eptide Is ys(4- nitrobenzo

( cOnﬁba;n%mQQl)‘led tpsstabylize tfpﬁsmnﬂde aa@e%reazﬁ@attcae@r?@ati%u ns

1 or 8 wherein the peptide is HDLys(4-t- 15

Hut yIhenzpyde a@oYdu%'lo(c%)ﬂip’Dbm Vvirferein 3o pebiide PRI itsle tissue, cell, or

accordln to.the c erejn.the eptlde IS

H D- ASh (rgﬂ(% thatiig ?8@%3%?}9%{05%?{‘ P{%‘Hh‘“r]%e‘%ﬁ' § 36.

The peptide according to claim1 or 8, wherein the

JEpt i The deptide axdoydifdoiereizing 12) GviyereiBithd Suimpbyintc @Ride RBlselected from
37. The tide . acc n [ e

pept | E% Ip ﬁplﬁl%ﬁ Wb /QAIS g@bé?nelfu ?tﬁ%'al %?Jgethgregp
(Cbnpound 95) 38. The peptlde according to any of the

3. ec ediernpptitieadenordinghioradim 21hwhereintthel pertigiaps f swslulatpr of the function

freeé}ltmeet{sghgq:le” bl f5ctiGrt erm nal or both a free N

and erm nal A net hod for nodul ating gap

unctional conmunication in a popul ati on of cel
The peptide according to claim 23, wherein the peptide antagonuzes the function of

the antiarrhythmic peptide.

25.  The peptide according to claim 23, wherein the peptide agonizes the function of the
antiarrhythmic.

26. The peptide according to claim 21, wherein the peptide is a modulator of a receptor
of the antiarrhythmic peptide.

27. The peptide according to claim 1 or 8, wherein the peptide is selected from the group

consisting of the peptides shown in Table 1.

28. The peptide according to claim 1 or 8, wherein the peptide is selected from the group
consisting of H-Gly-Lys(4-nitrobenzoyl)-OH (Compound 1); H-Gly-Lys(4-
methoxybenzoyl)-OH (Compound  4); H-D-Lys(4-methoxybenzoyt)-Gly-OH
(Compound 21); H-p-Lys(4-nitrobenzoyl)Gly-OH (Compound 22); H-D-Lys(4-t-
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25 conprising adm nistering an effective amount of a
peptide according to claiml1l or 8 60 WO 2004/ 048400

weFQnAKA003/ 000805 to the popul ati on of cells PEEDERY3/000805

nodul ati ng gap junctional comuni cation between the

cells. 40. The nethod according to claim39, wherein
admnistering is perfornmed in vivo. 41. A nethod of

treating a patient having, or at risk of devel oping, a

pat hol ogi cal 5 condition involving inpaired gap

junctional comuni cation conprising admnistering to

t he patyibenzod)-Glyedt (earnpasar| y54) f endi v&-aAen{NH(4hitrgbenzyl)Ala-OH
pept i i\ng to claiml1l or 8. 42. The nethod
acco#gswgsgﬁyéﬁhﬂ m 41, wherein admnistration is oral.

43. The nmethod according to clajm41. wherein th

Pat i e restide aprrEdingiaicilm 11 Sawhereindherpeniidg | S fiyn the group
to clahswihl shensilysibezayptiyabagi(campe@di £3)orarids H-p-Asn(NH(4-

car aiEReaP BB R  on of “ai rvay

epithelium a disorder of alveolar tissue, bl adder
3nconthenpaptiele bogading do haaim rigpr dh wiserdiot thel paptide is H-Gly-Lys(4-
| esi qr i t ' hy, di abetic neuropat hy,

[ schenﬁr:t]roat)%gf?&%h%ﬁé‘éﬁrﬁ“i}%ﬁga‘&er vous system ischem a of

the spinal cord, a dental tissue disorder, Ki dn%y 15

Hi. sealde, pepildeupeconding daeclaiy rlowr t& awkgseiainthet pepfide is H-Gly-Lys(4-
WouNgnetRbeBEAI) O [aUIduRg 4).ur i nary bl adder

[ ncont?neﬁ@e, Oﬁgur 0|toat hi c pal) n, subchronic and chronic

i nfl anmati on cancer, transplantation failure;, a .
%ndiRWGORGEWS@HC%?‘nSntOeﬁ@&ﬁ off BealfiereB theygepfide is H-D-Lys(4-

specipahayBefioy@eorr@oedoan@pd, or nitric oxide. 45.
A net hod for nodul ating gap junctional conmunication

a popul atjon of cel|ls 20 conprd si adm nistering ., )
éaaﬂ ef ctpfestédear%ﬁ?{f’mgf loa Cf:?é ti‘%dgpaéCc\gﬁ%leWgt % pgpgc?emlg H-o-Lys(4
or 8 nittabenbeyl)BhpOHACompoadd 28! | s t her eby nodul ati ng
gap junctional comunication between the cells. 46.

fe ”ﬁFehBéjpti%QC&rc&jdggf{g‘r’tﬁg' i 46 or \é‘“j\ﬂ;@eﬁ&s the peptide is H-D-Lys(4-+-

admnlsterlngfls I n Vvivo.
pept i dylkaneey O 6Cemeowsddidhs 1- 38 for the
manuf acture of a nmedi canent 25 for the treatnent of a

pat hopop&Rbe @RBsHihh 8 thWiaing N &r isMRAbicRfith@ateptide is H-p-Asn(NH(4-
junctional conmuni cati on conprising adm nistering to

a patiERenayWrsPRJEGMPEdN $P)ef f ecti ve anount of said
peptide. 61

36. The peptide according to claim 1 or 8, wherein the peptide is H-p-Lys(benzoyl)Gly-

OH (Compound 23).

37. The peptide according to claim 1 or 8, wherein the peptide is H-p-Asn(NH(4-
methoxybenzyl)Ala-OH (Compound 95).

38. The peptide according to any of the preceding claims, wherein the peptide comprises
a free N-terminal, a free C-terminal or both a free N- and C-terminal.

39. A method for modulating gap junctional communication in a population of cells

comprising administering an effective amount of a peptide according to claim 1 or 8
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WO 2004/ 048400 PCT/ DK2003/ 000805 48. The use
according to claim47, wherein the admnistration is

wo@e@h/048480 The use according to claim47, wherBCTDKR@3/000805

patient is a human being. 50. The use according to
claim 47, wherein the pathol ogical condition is
sel ected from the group consisting of a
cardi ovascul ar di sease, inflanmmtion of airway
epithelium 5 a disorder of alveolar tissue, bladder
i nconti nence, inpaired hearin an endot heli al |esion
di abepite P‘é‘?q'?’i@ﬁa’tf K§lls thergBefmo Ul gRPaitAstiong lsCORBRNicagipn between
the ogateml nervous system ischema of the spina
cord, a dental tissue disorder ki dney disease
iluce o gne mar [ Iantat an,
4o TrlamBed ARrTEh o rinr YRuR R e e i eameg in vivo
neur opat hi ¢ pai n, subchronic and chronic inflamation,
4tncek ,métbod rodrisgalisgteapatent fhavihar er, ah risbruiiicteivelnpioguseidathological

by a Y / T . .
2 o7 R Ty B A DRSNS A0 (Bppl P aaminserng
corrpdgitln¢ Daiiatibﬁrbirersweru@callbi@ffpetpreiaﬂr@wf oft hpepfidaiagsordinggo claim 1 or
and a pharmaceutical carrier. 52. The pharmaceutica

conposi tion according to claimb51, wherein the

corrp05| tionis 15 ally adm ni strabl e 2
42. The method according to claim 41, wherein administration is oral.

43. The method according to claim 41, wherein the patient is a human being.

44. The method according to claim 41, wherein the pathological condition is selected
from the group consisting of a cardiovascular disease, inflammation of airway
epithelium, a disorder of alveolar tissue, bladder incontinence, impaired hearing, an
endothelial lesion, diabetic retinopathy, diabetic neuropathy, ischemia of the central
nervous system, ischemia of the spinal cord, a dental tissue disorder, kidney
disease, failure of bone marrow transplantation, wound, erectile dysfunction, urinary
bladder incontinence, neuropathic pain, subchronic and chronic inflammation,
cancer, transplantation failure; a condition caused by an excess of reactive oxygen

species and/or free radicals and/or nitric oxide.

45, A method for modulating gap junctional communication in a population of cells
comprising administering an effective amount of a peptide according to claim 1 or 8
to the population of cells thereby modulating gap junctional communication between
the cells.

46. The method according to claim 45, wherein administering is performed in vivo.

47. Use of a peptide according to the claims 1-38 for the manufacture of a medicament
for the treatment of a pathological condition involving impaired gap junctional
communication comprising administering to a patient a therapeutically effective

amount of said peptide.
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49.
50.
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51.
52.
15

The use according to claim 47, wherein the administration is oral.
The use according to claim 47, wherein the patient is a human being.

The use according to claim 47, wherein the pathological condition is selected from
the group consisting of a cardiovascular disease, inflammation of airway epithelium,
a disorder of alveolar tissue, bladder incontinence, impaired hearing, an endothelial
lesion, diabetic retinopathy, diabetic neuropathy, ischemia of the central nervous
system, ischemia of the spinal cord, a dental tissue disorder, kidney disease, failure
of bone marrow transplantation, wound, erectile dysfunction, urinary bladder
incontinence, neuropathic pain, subchronic and chronic inflammation, cancer,
transplantation failure; a condition caused by an excess of reactive oxygen species

and/or free radicals and/or nitric oxide.

A pharmaceutical composition comprising the peptide of the claims 1-38 and a

pharmaceutical carrier.

The pharmaceutical composition according to claim 51, wherein the composition is

orally administrable.
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