WD 2013/ 021377PCT/ 1L.2012/ 000295 1 NOVEL PEPTI DES, COWVPCOSI TI ONS COVPRI SI NG
THE SAME AND USES THERECOF | N METHODS FOR THE TREATMENT OF METABCLI C,

CARDI AC ANMD 2b 27 RELATED DI SORDERS Fl ELD OF THE | NVENPCONMLZh®00029sent | on
relates to novel peptides exhibiting tetabolic-nodulating as well as

i mmunonodul atory properties. Mre specifically, the invention provides
novel peptides capable of aneliorating netabolic paraneters relevant to

di abetes and its pathogenesis, as well as other netabolic disorders such as
the netabolic syndrone, as well as to inmune-rel ated disorders and cardi ac
di sorders. The invention is also di rect ed to conpositions conprising the

peptides, to Whgd @191?0 n and to

t heir uses mﬂrtéhe l?%?g%% |on 0 sal %@gﬁg‘;%%m THE

| NVENTI ON THSE&HHEBEOEHN MEIHQDS #OQR ?}‘HE FTREATMENNM@AMETABOI4CE natter

that qualifies as "p Py Therefore, no
adm ssi on of such prﬁéﬁéﬁé%m@m m&@@&flggﬁﬁR%ferred by reason

of inclusion of particular subject matter in this discussion, and no
decl aration against the present inventors' interests shall be i nplied by
reason of such inclusion. Al publications nentioned throughout this

applicati OIFIBILD OUlITHE INVENIGON ed herein by reference, including all
references cited therein. D sorders of carbohydrate nmetabolism occur in

many for ms. TRPHEYGRYSE Telaifrim nect Brriides eébl@ﬂa&eﬂﬁfabebc medhaireas 3l Secondar y

der angenent;gnlRomaiiebnd rp?&p%rtfé@t ket | AL h (/s iNAR6A | froti8loaeidosi s,
hyperosnol ar conma, and hypoglycem a, all af ect the central nervous system

Many for e PeRddes sepabi of smekrspiinghmetaboliseparameipis dalswans |ta gliakples gpdifs| n
di abetes. Theob&sik Nis %Ildds%@}fefiﬁfel%b&ﬁc (ﬁ?&@&?%ﬁhaﬁ ﬁlerfﬁét%%: lspHRrGnE khe rare

i nborn errors of met abol i sm (1 genetic defects).
2013/ 02137 MEUTAsL 1R DL oS! leordcrs and cardiac disorders. The invention is also

directed to cormpositions comprising the peptides, to methods of treatment comprising

their administration and to their uses in the preparation of said compositions,

BACKGROUND OF THE INVENTION

The discussion in this section is not limited to subject matter that qualifies as “prior
art” against the present invention. Therefore, no admission of such prior art status
shall be implied or inferred by reason of inclusion of particular subject matter in this
discussion, and no declaration against the present inventors’ interests shall be implied

by reason of such inclusion.

All publications mentioned throughout this application are fully incorporated herein

by reference, including all references cited therein.

Disorders of carbohydrate metabolism occur in many forms. The most common
disorders are acquired. Acquired or secondary derangements in carbohydrate
metabolism, such as diabetic ketoacidosis, hyperosmolar coma, and hypoglycemia, all
affect the central nervous system. Many forms and variants of peripheral nerve
disease also are seen in diabetes. The remaining disorders of carbohydrate metabolism

are the rare inborm errors of metabolism (i.e. genetic defects).



The acquired disorders of carbohydrate netabolismare fairly conmon, both
inthe United States and internationally. Hypoglycema is a comobn cause of
neur ol ogiwel2oth/eexrse, especially acute nental deteriorarconL2onenmess | oss,

di sorientation, obtundation, and comaz anong both al coholics and patients
wi th di abetes who are treated with insulin. Hyperinsulinema from other
causes is rare, but pancreatic tunors could be the cause. D abetes

(di abetes nellitus) is the nbst comon endocrine disease, and is
characterized by abnormalities of dgl ucose netabolism The abnornmal gl ucose

met abol i sm HEsEOMERHSUAER of Krbokydse sstabalivm ree falhggmepghyRoshimtheni gh
bl ood gl UCC’@ﬁte’d%{ﬁéssﬁndaiﬁEén?a‘ﬁ@ﬁﬂll‘}‘ahk[){og@@dﬁﬁas1sCaOéHPAd1&fi£du9@§f ﬁ)gurérb’%ﬂ:élpl € organ

systens, including eyes, kidney$, nerves, and blood vessels. Patients wth
persi st ent dsppess gPS)P@@ﬁN)a @ut%b!nmt#alde@mwge trodreersin dess.ardisqgientetiar. | y

di agnosed Wit hats, r%hgo(udg fop Iy

pr esent vm}t%h ex%:essgt’/(z%gl?ﬂgn:i}an?ﬁL n p 0%6:1 Cg%ggﬁg&lfrequencﬁ%gn Nk mgrgdue to
extrene t hitrﬁ'@ted(wtﬂh yiol§ups] él)yperifhe@@nug/ﬁ'rcmalothemdauals is yamet o pasedtict f rom t he
osnotic effgl%l% 3 ldg%‘?her cem a. The pathogenesis of diabetes nellitus is
typically associ “at pancr eatic dysfunction, particularly of the beta
cells of the pancreatic islets of Langerhans. Th| s dysfunction may lead to
destruction..of the .islet beta cells, which roduc insulin, a ucose

regul atory t7sdzdlﬁ%ert% %Hﬁ)abgetﬂées et | ‘EOETEEOIhe?g PR gissase m%

cat egori Zecthaﬁctbﬂﬁd b gepandriet o shyee knetaws@lﬁm:sm@navnaﬁﬁml ?u@lﬁgendent
or type Il. The principal three forns or diabetes are; -T Results

fromthe bdﬂ?a@hfrﬁlaﬁﬁﬁ’f:’éwf]dv ifly s bssasefetiits i hynceRyGvBYR hﬁ%h‘éP‘P@/g 1ERPB1 ves

i nsul i n adniviss khdveafally JHRE doh}phaﬁﬁué 5%&1&91@ &%@@lhﬁ]& Qhecthdingbyegh the
body fails to use insulin nbined with rélative insulin

defi ci ency. kidpgns, prEvISH é‘nﬁeg];&ge‘@ssﬁb daients pwitly prersistendj bipstedyerifesd many
years in a shatfl gifuc@eqolgfaﬁ&%@%e aigp&&q%gséugwhﬂ%e &ﬁ@g{i%g%@ghﬂ?ﬁer son’s

bl ood gl ucose levels are higher t an ‘nor ut not or a
di agnosi s cPmmpply Ntlenltﬁalbealéspresmbmtﬂmeﬂﬂmm(pﬂ@ﬂﬁd)Gﬁdiﬁaualt-

Gest ati onal ever, had, di abe bef ore but
who have hldéﬂhgggggﬁ)se&g@gﬁg?ﬂﬂ u@\({é@{éﬁ)@ mfpea%%lf %]ﬁrﬁ%%lrsé’m R?aor%syre%lﬁtetsglél dto
have gest atthowsalotidiefibet efShypSBebeaniaonal di abetes af fects about 4% of all
pregnant wonen. It nay precede devel opnent of type Il (or rarely type I).

- Many other forns of diabetes are categorized separately fromthese.

Exanpl es i ﬁ&buﬁz&h@g&ﬁ@&lﬁloﬁaﬂlaﬁhmbﬁeﬁﬁuﬁue typicgBnetdociatt@l @aths p@crdafisul i n
secretion, ¥/fst| c fi br%? @ g}la dj \a;)get es, sterojd diabet es i nduced by
hi gh doses SHUBfUPBRBHGHAl; ¢fdhe belycalls\ph by Pangreiic isetsl dspesthans dlibet es.
However, t RiiySiub@iolii) REY (@SurButRh R dhd Rl Boa dbBE 3RS aRRGAMEn LT t er
under st ood. - For exanpl e, it has been found that in sone patients suffering

from non- i B&IFPIeTeEipaRRsAtidaroment Diaterrs melliaskis bsengede sategargedn i nsul i n
dependent  f@fHhiHpkRichio Qb Rer vRakBRliSuliR §flehfent R fRdgNCE does not

devel op.
The principal three forms or diabetes are:
- Type . Results from the body’s failure to produce insulin. Treatment usually
involves insulin administration.
Type II: Results from a condition in which the body fails to use insulin properly,
combined with relative insulin deficiency. Many people destined to develop type 1I
diabetes spend rnany years in a state of Pre-diabetes, a condition that occurs when a

person’s blood glucose levels are higher than normal but not high enough for a

diagnosis of type II diabetes.



Patients are thus often categorized in terns of the nmechani sns of

pat hogenesis of islet destruction, and the designation type |I is now used
to refer woawi3mune islet pathogenesis, i.e., to di alperas20czo®ess by

i slet-specific autoi nmune attack, and3is so used herein. The terminsulin
dependent diabetes nellitus (IDDM) refers to Type | diabetes that has
progressed to a stage where enough autoi nmune destruction of the pancreatic
beta cells hasGREEUR hbb@s: FOLEEwoMEH WwhdHIPE Q8%r hilSidbelBibRs DM refers
to an autoi mmune condition that can be detected by biopsy or by anal ysis of
aut oi mune Y payisBigh blpodysigan (sligescbdevels furingt piseraacy eird saidrie hwieng
subject to BEEI 4728 W) cells may
be subj ect %%(S)édestgfgg??sggﬁkt fragl-%ét fe%%ve\ggue[?% SﬂBH ﬁ%g{"r%ﬁ?ﬁg%n ?If any)
has not pr Ggﬁ)ﬂs@@deﬂ@/emnmt@rwpesﬁltdrlrmle'rtweﬂm requi re the adninistration of

insulin. Sinc herge can be int in the earl t ages  of e di abet es
in which over'?\/lés)y 9 errr@mésr 8f§ Eéérvaera AGEOTES eq%qtéy%%ﬁ&eﬁ%y’ﬁ%@ﬁkﬁns (known
as the "honeyodxomnpatiiabdiihetesnint t@bdnelty pefedts df iabainascretor; eagisifibr@gk-as | DDM

and not all pres wi t hout r y The net abol i c

conpl i cat i gRig {egs%%@wét éﬁr%ﬁ?tﬁ?bﬁ%‘ %’?‘?8‘?:1’@{ £’ﬁé ‘% ggrﬂ‘?&ifg%ﬁn adsyl in

i nsuf fi ci eneyerglanmaldfe@inofeniedigigesor gan systens. The nost common acute

nmet abolic conplication is that of diabetic ketoacidosis, characterized by
severe hyperglycem a (and resulting hypovol em a caused by osnotic diuresis)
as wel | as HoMveQ k¢ RehRbIRE Had baea/ HOR29 5 o4 Hﬁ%@&%& Betf L@ Sod, ”duced by
excess free fatty acid rel ease and the production of ketone bO(EI es.

addi tion tdof FeaERlat & hrstheppifpundcapin seme onfiasts kdfcoagifthos ingp-insbin di abetl c
patient is t t e

consi der ablc%b’érrlgt&gl dé%e%sa%e ok m&%ﬁ ?Jgrr%fsﬁréoﬁcg Iﬁﬁgﬁ dA?%te?%ésﬁg elir}]géﬁhgl@g%cur S nore
ext ensi vel Wt@ﬁﬁa@mﬂlm@hﬂFippeéiii%ﬂﬁeti?f@swtﬁﬁamiom the general popul ation as a
result of abnornmalities in both glucose and |ipid nmetabolism This vascul ar
pat hol ogy can lead to, inter alia, coronary artery di sease, stroke, and
peri pher al Raagtudrarhdiofteasacgeritd igacrgnefiehe iRehimapadfipathogersiobhlet vascul ar

conpl i cati on  of dlab IE)E\t]&tlcr t|no at h Ieadln cause of

bl i ndness, % O | 3 ttﬁfétdg%lg O F&hs éseao e‘Fﬁ%é‘bﬁ? i P gyte W‘Fatsgt
capill ari e$>atl\vhgemlasm;are: o agbess cme@bp |1$l€ﬂs@éh1f1ch@iﬁf@fnﬁlﬂ@ﬁ:eattaaiﬂ%ﬂ)@ET(b
formati on, %ﬁléneov scul ar.i thl on as pr%:ll ferative reti nopat hy. As

ment i oned ABBVETE {58 Jesulp Hep "thet?édn Y JOPM ) efere oy éiE%Bm at ed

with aneli Ql[a@&tb@ﬂlapﬁastﬂiﬁgrleﬁé@tccé)B@%ﬁ! ﬁﬁéz’e@ﬂ&%@fauﬂtﬂtﬂﬁmhc désabgiiser R4ggest i ng
that preservation or restoration of beta cell function could reduce or

el i m nat e PR¥TIRNF PEtatSplinfiat preuped HOPIOERE QsHpmpwmsode ¢rmt pre-[@Pdkase. The

i nherited f t fects of
t he pyr uva?%f&gltgﬁgd%ﬁgigrgﬁgg%%%%ﬁ t@ﬁ%ﬁ%&@g{ﬁg@ %g%l(gg? o bgea‘ﬁﬁ ﬁpanomal y

cal | ed pentBeERMENHERTRONSSE AN Némhrp@dreﬂtm w@twetaewlhaam éntng subjygotgl ycem a,
di abetic kglgégﬁﬁ; gﬁgfﬁnur%ngﬁ&xpgr@ g Sgﬁ)g CCHS d‘BJt nt| fat al but
e sorder's

potentially curab condi ti1ons car bo oI Tsmare
commonl y agstmictadgredn wetllﬁ)DMhimwermt ateaiestcuoﬁoﬁa)uf dey)shas ﬁnotrprogngsstad)g;emher t he

met abol i c % ndr one ClenI\/g {f’ éndr ﬁg ﬂ?] ion of nedical

di sorders that, wh eﬁ'i’lge 54 Itmr?és ?Ih%frlg 8- PRE PPELap e&é\?@’lt&fbl ng

car di ovascmﬂeaﬁarlgllsezgaes@f Py [ddigteedes Whlldh @feﬁagmptmem Bbdelveg theehe i n the
United States and lFreval i@ce increases with a onme st udi es have shown

the preval &R BoE e BEEYRETREISE) B PhEyRsdlitstssdn. WO
2013/ 02137 ¢RSsliichlad QD DMIQAR A& afl pre-IDDM presents without overt symptoms.

The metabolic complications associated with the abnormal metabolism caused by
insulin insufficiency can affect numerous organ systems. The most common acute
metabolic complication is that of diabetic ketoacidosis, characterized by severe

hyperglycemia (and resulting hypovolemia caused by osmotic diuresis) as well as



In the present application, the inventors present novel peptides
denonstrating a surprising capacity to i nprove netabolic indices, thus

anel i or atwogotdrtei1zondi ti on of patients suffering from arPogtintyot/H@2eN sor der,
preventing deterioration in said patiénts, or delaying the onset or

provi ding effective prophylaxis for such disorders. Accordingly, it is an
obj ect of the invention to provide the peptides of the invention. The
present invanhbaR Rl®eis RRANEASS KUTPB&E tthiBNFei§ OAPIsk $haGhs plodudiRptdtdes, as
well as their uses in therapeutics. These ‘and other uses and objects of the
i nventi on vietqnehedishe apparent as the description proceeds. WO

2013/ 021377PCT/ 1L2012/ 000295 6 SUMVARY OF THE I NVENTION In the first
aspect, the invention provides an isol ated pol ypeptide conprising an am no
aci d sequeneeddidnpteide hyutamptabplec eimpbE@ion dbketariddsis, 8Eiabletix paient 5 or SEQ
ID. NO 9, I der.i . r a ! t hereof . 1t should
be noted th%’? Qgg}?}é t%&?%gg%{’f g‘éesg%dﬁﬁgﬁ%%?ngo%%%-ﬁaﬁ%e&%%g? %Plﬁsr,%o@lngclf Tt Eél al so
referred tgromateiermasalifP@RherPiREiGisoscclEImidre edPiivel PRKDealicr Ul B#Beticand APC4,
PRT11 or Uzl #3 espectivelly. In the second aspect he i nventj.an provides
an i 5ol at ed i BF SBEEHP Ry EONbPT SPRGm A BS qr LRt S Heh P

pol ypept i denaetisins Thig vastutiipidioldgy dars Rad € GRedennicednlty @Ry dnasQf SEQ

ID. NO 1, SE%)% Iq[)). lﬁf E or SEQ ID.. . NO 9, ?Fg%an fra nts, ggrivatives
and anal ogS"PReABRGPeIRREral KSR Bisaifot HiEMBEDe munPRINL IS AECALARAVEE of
fragments ofondphieaideRt idd@seQDikkiec irdinepithPl Aletdifd S8 8NBiRAeRYandEQ | D NO
13, 14 and 15, respectively. The invention further provides nucleic acid
const ruct s BEASHI Y ARprepsel epdrcabiie @f sered repiligdesotvdirbhgana pipgsse tB8f SEQ

ID. NO. 2, 3Eioh,Pnedhbdrhdie Olanddifem |BrmdNon, 38a MovARMafSiiok akhoig agut ant,
fragment or honol og thereof. The construct optionally further conprises
oper abl y | imiRlderatisgyighaRmsiy. el enents. Still further, the invention provides
expression vectors conprising the nucleic acid construct according to the
invention, as well as host cell transformed or transfected with the

expr essi on Aegewionad ebevdi mgtitwoushwnirplveftloahglutase yies bemotsheiataspibt , t he

i nvention prowvi onhposi ti.on.cq i Si at_ | east .one jsol ated

ol ypept 1 derebnbioy P EC R iSRRI Tl (e Blea BB B Pl iSBioer seq

ID. NO 1, dsEGtorkfibn hObeta @il {ShéPonl donld\fadu&:; oankimma the agaerdysof weri vati ves
or anal ogs t&g{ eofd or. a nuc tﬁi gjdaci d sequence encodi ng the sane. The
conposi ti of? Olgbcngmpgf" HPPE RPe E575Ti ses a phar maceutical |y acceptabl e
carrier, diluent or exeipient. Furthernore, according to certain

enbodi nent t.he | nv&nti onrogr ovi des a pharmaceutical_conposition for the

treat nent, phegited: fiserders ob sRyppaydrae gretabelisary Arh Seyrs atelests ofitht east one
of a metabqlyhfaldl &AYESEenaGA[EDRL C&h]iﬁ@{ d8d ShcaBehi gD cﬁémyé]e&nﬁﬁlla@f &ffledi SOT der .

The pharnaceéutical conpositions of the inventionh conprise at | east 7

pentosuria have been reported in very few patients.

Hypoglycemia, diabetic ketoacidosis, and hyperosmolar coma are all potentially fatal

but potentially curable conditions.

Disorders of carbohydrate metabolism are commonly associated with other metabolic
disorders, forming together the metabolic syndrome. Metabolic syndrome is a
combination of medical disorders that, when occurs together, increase the risk of
developing cardiovascular disease and diabetes. It affects one in five people in the
United States and prevalence increases with age. Some studies have shown the

prevalence in the USA to be an estimated 25% of the population.



one isol ated pol ypeptide conprising an am no acid sequence denoted by any
one of SEQ ID. NO 1, SEQ ID, NO 5 or SEQ ID NO 9, and any fragnents,
deri vat i W@ 2013/@nx7ogs t hereof, or a nucleic acid sequercCE/IEnaioRg t he
sanme, and a pharnaceutically acceptabbe carrier, diluent or excipient. In a
further aspect, the invention provides a nethod for the treatnent,
anel i oration, prophylaxis or delaying the onset of at |east one of a

met abol i ¢ dﬂn?ﬁ%%ésenﬁ@%ﬂicﬁt@org'tﬁ@ﬁ%ﬁ@r@ﬁﬂ:s&iﬂ OB P&ied @&ﬁ&lns%%% der. The
met hod conprises the step of admnistering to a subject in need thereof a
t her apeut i CHFArFINgf Rty Ve impisn inegpbolig indicgs tthenanglivsitiag e poiditisaptfi de
conpri si ng ! acl e : - ; . 1,
SEQ 1D, NG gRorIRRE e E RBGR ARGl PR GRS n PRI anal ogs
t her eof , a wuelaging thecinget e guaxiting diecdi propiylexissiansich disgrdesnbi nat i ons or

m xtures thereof or any conposition conprising the sane. In a further
aspect, the invention is directed to the use of at |east one isolated

pol ypept i deAconimglgiing aarbgri ofotha diventieqo eneeddhn pegidiebyf deynengorof SEQ

ID. NO 1, ,ﬁg(g IQ.. NOt. 5 .0r SE%. 1.D. NO 9, and any fragnents

der i vat i vesTISPIERE BY2 PR HPe BBy s} CHTRon; i heSay penl ciobliHg ¢ ne
same, in theeipaepardémeduiod. a conposition. The conposition is suitable for
the treatnment, amelioration, prophylaxis or delaying the onset of at |east
one of a netabolic disorder, cardiac disorders and an inmune-rel ated

di sorder. ITheyehn@neleh@kesagREGbjects M thOVRRLEON Wil WELEIRS apparbriOlsaihed

pol ypeptide for use in the treatnent, anelioration, prophylaxis or delaying
t he onset dfesAPUPRE®FeERe of an i mrune-rel ated di sorder, cardiac di sorders
and a netabolic disorder. The pol ypeptide conprises an am no acid sequence
denoted by any one of SEQ ID. NO 1, SEQ ID. NO 5 or SEQ ID NO 9, and
any fragnents, derivatives or anal ogs thereof. The invention al so provides
a nmethod for enhancing glucose netabolism increasing glucose tolerance,
reduci ng plasma gl ucagon | evels, inducing insulin receptor expression,

i ncreasi ng GLUT-4 gl ucose transporter expression, reducing serumlevels of
TNFa, and reducing serumlevels of IL-113, the nethod conprises the step of
adm nistering to a subject in need thereof a therapeutically effective
amount of at |east WD 2013/021377PCT/1L2012/ 000295 8 one i sol ated

pol ypepti de conprising an am no acid sequence denoted by any one of SEQ
ID. NO 1, SEQ ID. NO 5 or SEQ ID. NO 9, or any fragnents, derivatives
or anal ogs thereof, a nucleic acid sequence encodi ng the sanme, any

conmbi nations or m xtures thereof or any conposition conprising the sane.
These and ot her aspects of the invention will becone apparent by the hand
of the proceedi ng drawi ngs. BRI EF DESCRI PTION OF THE FI GURES FI GURE 1 The
APC- 2 peptide effects on glucose tol erance Mouse bl ood glucose |evels in

m ce treated as described with vehicle (pink), 0.25ng/Kg (dark blue Iine),
1.5 ng/Kg (yellow line), or 15 ng/Kg (light blue line) APC 2, after

adm nistration of intraperitoneal (2 g/Kg body weight) glucose injection
are shown. SD of all points was |ower than 12%



FI GURE 2 The APC-2peptide effects on plasma glucagon | evels Mouse bl ood

gl ucagon levels in mce treated as described wth indicated APC- 2 dosages
are showwo3mgR1#l7l points was | ower than 12% FI GURE BATAL201Th@295PC- 2
pepti de increases Insulin Receptor an6l GLUT-4 expression in splenocytes
Nort hern bl ot analysis of HPRT, insulin receptor and GLUT-4 in mce treated
as described with indicated APC-2 dosages (C [control]; 5 [0.25 ng/Kg body

wei ght];  30sy¥meA RY/ ¢58 TRpCYNVENTON 300 [15 nu/Kg body weight]) are shown.
FIG 3A: HPRT Northern blot analysis. FIG 3B: Insulin receptor Northern

bl ot anal ysindhe imsi@spat; theanummtion wervides eh isglatnd pehakpiidesomprigng an amino
2013/ 0213774 aTlelhaRd AQRQPIPandy S BREFAD4R0. 1, SEQ. ID. NO. 5 or SEQ. ID.
NO. 9, and any fragments, derivatives or analogues thercof. It should be noted that
said polypeptides are hormone-like proteins, and are also referred to herein as APC2,
PRTI10 or UZI#1; APC3, PRT9 or UZF2; and APC4, PRT11 or UZI#3, respectivelly.

In the second aspect, the invention provides an isolated nucleic acid molecule
comprising a sequence encoding a polypeptide comprising an amino acid sequence
denoted by any one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any
fragments, derivatives and analogs thereof. It should be noted that non-limiting
examples of fragments of the peptides of the invention are also denoted by SEQ ID
NO. 13, 14 and 15, respectively.

The invention further provides nucleic acid constructs comprising a nucleic acid
sequence denoted by any one of SEQ. ID. NO. 2, SEQ. ID. NO. 6 or SEQ. ID. NO. 10,
or any derivative, mutant, fragment or homolog thereof. The construct optionally
further comprises operably linked regulatory elements. Still further, the invention
provides expression vectors comprising the nucleic acid construct according to the
invention, as well as host cell transformed or transfected with the expression vector

according to the invention,

In yet another aspect, the invention provides a composition comprising at least one
isolated polypeptide comprising an amino acid sequence denoted by any one of SEQ.
ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any fragments, derivatives or
analogs thereof, or a nucleic acid sequence encoding the same. The composition
optionally further comprises a pharmaceutically acceptable carrier, diluent or

excipient.

Furthermore, according fo certain embodiments, the invention provides a
pharmaceutical composition for the treatment, amelioration, prophylaxis or delaying
the onset of at least one of a metabolic disorder, cardiac disorders and an immune-

related disorder. The pharmaceutical compositions of the invention comprise at least



The APC-3 peptide reduces |levels of TNF aand IL-113 Serum cytokine |evels
in mce treated as described with indicated APC-3 dosages are shown. FIG
4A: TNFa weroamvd2e3rel s anal ysis. FIG 4B: |L-113 serum | ecelis20amedogss s.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON7The i nventi on herein provi des novel
pepti des perform ng nodul atory properties of netabolic and i mmune-rel ated
paraneters. Thus, in the first aspect, the invention provides an isolated

pol ypept i deorﬁQmMﬂadS b(blgps’pﬂd@%rﬂ%ls%‘g sh ﬁﬁﬂu%efaeseel@aeé 8chol¥ BNy dHe doqf SEQ
I D. NO and any fragrrent s, derivatives

or anal ogue@q HQI'%I& 1, ¥iQ- IRA- %p@psﬁ(b@ Nfhi% danydragmpntsedariohiévesed to as
"protein” af aROMPERtdHE o Qtﬁfcﬁ@%gﬁ%%ueﬁ&r eeh@odlﬁ%Eftﬁé S a}n% aat ﬁm ymer of

anmino acid residdes and is not limted to'a mninumdength e product.

Thus, pept i Rbegnacgyticgpeqseptaide cardenrdilusnt endxtipivet.s, and the Ilke, are

included within the definition. Both full-length proteins and fragnments

t hereof are enconpassed by the definition. The terns al so i nclude post

transl at i ornexiprteesispast. rthelinfventani posdef a mlamomﬁbrthepfehtdent hokeliaxany| e,

gl ycosyl at i t n hosph l.ation ad the |jk Furth rnmore, for
pur poses ofpgﬁgﬁgﬁe%e%ﬁ ymrg/g]%t?nﬁﬁ &I% lf)@btofl%lé’ ao‘?lemlb(flﬁt Sgrdery gardiag 1o a
pepti de whididvrdenclandesm imahi:fid- feih?tmcbﬂﬁsorc&ﬂcmhca&néil&idehbﬁﬁﬁses agdi dubpoe$ and
substituti og (lﬁeneral |?_,’ conservaﬁﬂrlfg in natuyre), to the native seguence,
so as | ong PR NSGASPRCHR Ried éheﬂ%P?‘é‘HyﬁﬁfF‘ft\YFta?"mi’toéat legshduct i on
of i rrrrune anedinlagepaiebiide ehiRhing aﬁhsan‘iiﬁ§ afiti Reghehdt ddnBtedMECnlionalEon,
nanel y, CﬁEzfl?}Pn gl ucose_toal eran§EQ reduci ng plasma gl ucagon | evels,

i

i ncreasi ng Or &cd{i- dP- B¥pr 853EGNID. il % s inydragmentsadegivaiéiss or
transport eng@3gy 8s&bAM ANdeit & k v ci ng
serum | L-113. %ese nodi fi cat ﬁgﬁﬂ;&%gs@ggwggnl%l %{%?gﬁg WE&%‘?Q%SE%P

si t e- di r ect8YVHStREERA 5y, compopiign pemprisiriedbntaale; such as through WD
2013/ 021377PCT/ 1L2012/ 000295 10 mutations of hosts which produce the
proteins or errors due to PCR anplification of nucleic acids coding for

sai d prot eilihg:. fuTther aween 'thes bivantea” isodiretpdr fof the dise roff @ risast @neokeaed es, such

as amno a [8.5 noved fr nat ur al
envi ronnen?b@f)épq(a% ﬁésm %np%fr?lg% ggii%gﬁlles% yﬁ%?l?e %Jﬁésqﬁhlgpefore a
purified arh ﬁBQaélDdNQequn‘iﬂl ﬂBuﬁStﬂarvtndainyWagmenﬂ‘sJ gdtivatiddsagunglsgar e at

| east 60% fthe% 2L Er efer and nore preferabl y at | east

bly .at | east 75°/f
90% free from othef & oﬁ%‘ﬁtsseq\}ﬁnfﬁh “Ref ﬁ?‘fe?fm}fr 0 fhg Wemaon ki at ed. As

used her ei rompdritidneTha C(ﬁhﬁdsfubﬁ(ﬂs sudthble F6r tﬁélfrhzftﬂlentalirﬁéhd'rﬁfdﬁr Sropiy14re renmoval
of contam na ts frg}m a sa The term "am no aci ds' as used herei n,

refers to fia ﬂ%\’i‘g eSE%PF?HE]éSéHEP dnrabslic diyrdss ardigsdisqrderqand amgs  ani no
aci d anal ogﬁmaﬁwre@df@dnﬁs(@@drd mmnmetics that function in a nanner simlar to
the naturally occurring amno acids. Naturally occurring anmno acids are

t hose encoded by the genetic code, as well|l as those ami no acids that are
later nodi ?&:an@thgr asp@&’tdﬁﬁ)ﬁﬁpénﬂbh Fowdés ﬁﬁgﬁ&i&g k&%g%ﬁﬁtdg for' g in the

0- phosphoserine. "Am no acid anal o nds 't hat" have t he
sane fundafesmant, ghnehoreagn, sﬂfpmamsemadelaylnatthﬁ a)hskey af cat Ule st mgeam a0 acid,
i.e., an a| 0.8 hyd 0X up, an

ami no grou pn?rlﬂ@n dl%fape%&léolf’@etr c!a?dlg) (ﬂsor?l]ers aseelx,% {ggglhco‘%lfoéﬂcéah%e cﬁ%:t ﬂﬁl i ne

sul f oxi de, comppriscom melnmt:idysleqmbé deviotethby Sing lonapbSBQSI U@, ek idd R groups

or nodifie pt byt retaip .the sanme pasic chem cal structure
as a naturgI ;S; oggﬁrﬁ?g\}@? anéf%fagr.nemﬂ eﬂgatbgmr%maﬁgf fheeoly efers to

chenical conpounds that have a structure that is different fromthe general
chem cal iflucture Oaﬁ an aH% no acid, but that functions in a manner simlar
to a natur &Mt PVEONAICRIC YA omEEPE forgrhas ingcg RO e tabelive fiaereasingt o her ei n
by either glpeise ©oaRe] YedsbR! pl%ﬁﬁ@%lﬁ&%&@rle@ymﬁh&lﬁ {?%hhhﬁ:c & | etter
synbol s recomended by the | UPAC- I Bi 6chem cal Nonenclature nm55| on.
"Ami no aci ﬁ(pg@agg,ﬁe@"easgyg Glle bt fecosednsperter ckpressing, tsdueng saumievels ani no
acid resid 0. [ ti des and
rotel ne. et auaneanid terBPklclE oP IS, ' Felile Aol feso el en

cont ai ni ngad’mleleteangwcﬁgnbj:mpntneedlﬂlacﬁfamenapmlcallgmtfecmetzamdmnga‘tleﬁﬁ car boxyl
group. Am no acid sequence is often called peptide, protein sequence if it
represents the primary structure of a protein,



WD 2013/ 021377PCT/ 1L2012/ 000295 11 however one nust discern between the
ternms "Am no acid sequence" or "peptide sequence" and "protein", since a
protei n iwodefymeif7as an ami no aci d sequence fol ded i nt @Ca/IEEaZHERLS

t hr ee- di nensi onal configuration and tBat had typically undergone
post-transl ational nodifications, such as phosphoryl ation, acetylation,

gl ycosyl afi on, sul fhydryl bond formation, cleavage and the likes. It should

be appr eci asedsdial pmlgugemaae&hp@srhgoarp%ﬂl@sﬂcﬁjp@qaénw dBRRdd Eleghybste gt so
enconpasses any functi1 onal ment_ o ese peptides. A "fragnment"

const i t ut esSERFPad) dnSHe- %@i:ﬁﬁ%@%m NP. %NA%%&W deriwlipesrari cul ar
region. Af t a cid

Chor tor 1 o RE Morddr, § BciORRkl iSeanaaThEahS 1R sed by SARRARAR AC.%, ¢
| east one Ua%ﬁwgﬁbre@ﬂmrﬁtlbpommmonhempamgtl.:lalsanereg| on. The fragnment may be
truncated at the CG-termnal or N-term nal sides, or both. An am no acid
fragnment may conprise at least 2, at least 3, at least 4, at least 5, at

| east 6, atTheeastd Fthembspeaast 18, inatntiopawt! ®eome apmastt byGhe htnd ebge 11, at

| east 12, roclegﬁfiéd}?’m at least 14, at least 15, at |least 16, at |least 17,
at | east 18, asy H.Lg§ at least 20, at least 21, at |east 22, at |east
23, at least 24, at |east 24, at |east 26, at Ieast 27 or at Ieast 28 am no
acid residues of SEQID NO 1, at least 2, at least 3, at |least 4, at |east
5, at least 6, at least 7, at least 8, at least 9, at |least 10, at | east
11, at | easgRIEX DESCRERSIONDF THH BRREY, at | east 15, at | east 16, at
Ieast 17, at Jeast 18, at least 19, at |least 20, at |east 21, at |east 22,
at | east ZSFGJ{ 1f:éast 24, at |least 24, at |east 26, at |east 27 or at |east
28, at |ea51t‘k32;ﬂ?c.@tp sﬁtﬁﬁ%}‘fegl@on Qiucbﬁ@ékm%%e at least 32, at least 33 or at

| east 34, at |east 35, at |east 36, at |east 37, at Ieast 38, at |east 39,
at |east 4adMawndjostigisost ISED inDMNE, tSated iy dascribeds with vehicld dpisk), 3, at

| east 4, aty t | 9, at

| east 10, atiSFIZngg (?La{l@%guteq e?aslt65 ?%’Kéaﬁ% ﬁéwaé{ne? ' 1§ é’ Ie(gs(%lé‘&AP,IL‘FﬁaI[sﬁ]iﬁl)east 15,
at | east 1APGE. ifwagdmihisrangn dfapkapefi®neca (2 gﬁ@bodlgyelgtt) tleast idtioat | east
21, at Ieasa}%‘ ,at least 23, at least 24, at |east 24, at least 26, at

| east 27 or I'east 28, at least 29, at |least 30, at |least 31, at |east
32  at | easiD @llgoirat whelastr Bdy 126, | east 35, at | east 36, at |east 37, at

| east 38, at least 39, at least 40, at least 41, at |least 42, at |east 43,
at |least 44, at least 45, or at |least 46 amno acids of SEQ ID NO 9. Non
limting emmpjmszof functional fragnents may include the peptides of SEQ

I D NO. 13, é‘?f’d:d that are functional fragnents of the peptides of SEQ
ID NO. 1, ghedds-perfidegllectsiopniesmaglicese @i cal |y, the peptide of SEQ I D
NO 13 is afubatiddanghcas ¥ 12R1SH0RIR 7R 4 Q1260028 9ndiduld agEnt of the
APC2 peptide as denoted by SEQ ID NO. 1. In another enbodi ment, the peptide
of SEQ | D Nepageyare hogvit yunct i onal fragment of the APC3 peptide as denoted by
SEQ I D NO. S@Ofgtllkjogmgwgstlg%pthgthpzc?pept| de of SEQ ID NO 15 is a functional
fragnment of the peptide as denoted by SEQ ID NO. 9. An "anal og" of a
nol ecul e can be a honol ogous nol ecule fromthe same species or from

di fferent %Q? Ia/e amno acid sequence of an anal ogue or derivative nmay
differ fromthe or| gihal sequence, when at |east one residue is deleted,

i nserted oThsuBeCi2 Yeptde Shéredses Ulkiiéry , Ricagror nueNGIAIT-gongeeRfndat i vat i ves
of the am no,, amp sequence of the invention. Derivatives of the am no acid
sequences I “¥H&F nvention are, for exanple, where functional groups, such

as am no, hyhexyblot m[;&ﬁpéfDHERTCﬁfsﬁlﬁxydcclgblobmﬁGLW dlernw@trba&&ﬂas e.g.
am dated or esterified, respectively

gl ycosyl at ed

gl ycosyl at QBSCBE?‘{WH{‘ inysicated ARL 2dnsages G rlpenrolls S Qg mas/Ke |bﬁﬁ3é i etg@t

aspar agi ne,3o$p5h{g¢K gwyapé}gm}a 3@@P{ﬂﬁg/k)é%ﬂfaweéﬁm ateghwlerivatives are
especially acylate natural [y occurring organi ¢ or inorganic acid,
e.g. aceti &lGciA HY [:Wbé@fﬁ]éﬁm blopgnalysisr sul phuric acid, which usual |y takes

place at thesNg: %s‘ﬂhﬁ'?éceﬁ&‘ﬂ&&h%lgtan‘af (At hydroxy groups, especially of
tyrosine or serine, respectively. Esters are those of naturally occurring

al cohol s, &I, 3Gr&tAER® Noghemsbiatiandlysisur t her derivatives are salts,

especi al I y pharmaceutically acceptable salts, for exanple netal sal ts, such
as alkali netal and al kaline earth netal salts, e.g. sodium potassium
magnesi um cal ciumor zinc salts, or ammoniumsalts fornmed with amonia or
a suitable organic am ne, such as a |lower al kylarnine, e.g. triethylam ne,
hydr oxy- | ower al kyl am ne, e.g. 2-hydroxyethylam ne, and the |ike.



It should be appreciated that by the term"insertions", as used herein it
is meant any addition of amno acid residues to the sequence of the

i nventi orwoabidpetsdseen 1 to 50 amino aci d residues, specipCirantoiypoobes ween 20
to 1 amno acid residues, and nore specifically, between 1 to 10 am no acid
resi dues. Most specifically, 1, 2, 3, 4, 5 6, 7, 8 9 and 10 am no acid
resi dues. Further, the am no acid sequence of the invention nay be extended
at the N-termnus and/or C-term nus thereof with various identical or
different am no acid residues. WD 2013/021377PCT/1L2012/ 000295 13 Am no
acid "substitutions" are the result of replacing one amno acid with

anot her ampo gk qdahgyi ng simlar structural and/or chem cal properties,

i.e., conservative amno acid replacenments. Amino acid substitutions may be

made on t helfwashPG-3pkpridervediaes teyels of TOF aantl YL-1ghar ge, solubility,

hydr ophobi city, hydrophi]icity, and/or, th L pat hi.c re of the

e Gea ARG SHFORED I B AR BIS UGS aien bty HRD BHBBIE S PG4T HE el ude

al ani ne, | ameiwhe, isol eucine, valine, proline, phenylal anine, tryptophan,

and net hi oni ne; polar neutral am no acids include glycine, serine,

t hr eoni ne, A{stdi RaFo s¢rpydevels analypisr agi ne, and gl utami ne; positively

charged (bagjClnam | I e arginine, lysine, and histidine; and
b ),B.alg' {B)se g{a%%el's NELE

negati vel y charge acl am no acids include aspartic acid and glutam c
acid. Wth respect to am no acid sequences, one of skill w Il recognize
t hat individual substitutions, deletions or additions to an am no acid,
nucl ei ¢ acid, peptide, polypeptide, or protein sequence which alters, adds

or del et es PEFANQEP DERCRIFAION OF FHE INVENITFO0ENt age of amino acids in the
encoded seqyence i s "conseryvati v?l% rr%gi fied vari nf " where the
iFGpY

al teration MESHFEoR efeph PEAYHEE Py PSHOIRN G SRR AP PF PRI 10 i cal |y
simlar amfQatatic dind GRASHE YAkl Daffdfdrd. tTHus O thalieSapeaY i Mgeriigfct i onal 1y
simlar am no acids are well known in the art. Such conservatively nodified
vari ants arREovigesazidialatehprelgpeptide egmpiéingeatciige apg|soausngrhicaotpd by amy s |

i nt er speci a I i I @an ,
substituti gﬁghﬁm@y%gb‘?h@& lr\i:/?%%ilg' gﬁ)'gj{ Im:i)ﬁg.?l (ﬁ:]b’.:%b'hg, S%‘rgﬁy( g@gmtf L, or

V) is substderiviateds o anhlogwstthaseofnenber of the group, or substitution such as
t he substitution of one polar residue for another, such as arginine for

| ysine, glutamc for aspartic acid, or glutam ne for asparagi ne. Each of

t he fol |l ow'Tig teinghpemgidelpshicortsaimey bt hdferrak enpd dprpteanti oro “mabipdgtideiat  ar e

ety e B 68 5500 PPl ) ABMS s o PHRRES ()
Ar gi ni ne (R) a nliyisiuneleqih of Sk preduce Tand) pertidks, oligepeptides dipersMatltingrd, ne (M ,
valine (V) a e AL 2 S iR b ika e’ Q9040 Both full-length proteins and
fragments thereof are encompassed by the definition. The terms also include post
translation expression modifications of the polypeptide, for example, glycosylation,
acetylation, phosphorylation and the like. Furthermore, for purposes of the present
invention, a "peptide” or “protein” refers to a peptide which includes modifications,
such as deletions, additions and substitutions (generally conservative in nature), to the
native sequence, so as long as the protein maintains the desired activity, i.e., induction
of immune and/or metabolic effects as described in the specification, namely,
increasing glucose tolerance, reducing plasma glucagon levels, increasing insulin
receptor expression, increasing GLUT-4 glucose transporter expression and reducing
serum levels of TNFo and reducing serum IL-1P. These modifications may be

deliberate, as through site-directed mutagenesis, or may be accidental, such as through



14 6) Phenyl al anine (F), Tyrosine (Y), Tryptophan (W; 7) Serine (S),
Threonine (T); and 8) Cysteine (C, Mthionine (M. Conservative nucleic
aci d subswptotmmy7are nucl eic acid substitutions resul PCmgLIN2/c@aSer vat i ve
am no acid substitutions as defined alove. Variants of the am no acid
sequences of the invention may have at |east 80% sequence simlarity, often
at | east 85% sequence simlarity, 90% sequence simlarity, or at |east 95%
96% 97% MWtk 0P BB SeHidE PERlusd tik [padiéihy otrrdrh duani POR amptifitativelof with any
one of the peptides denoted as SEOQO ID NO.: 1, 5 and 9, respectively. It is
under st ood ngﬁlﬁltc BEIE COHREIE FEAPIPE Lt es to any functional fragnents,
derivatives or anal ogues of the am no acid sequences denoted as SEQ ID NO. :
1, 5 and 9. As used herein, the terns "functional fragnment", "functional

1

deri vat i vesihestrm fisieed ctiaPuaied sefgede malscies. yeh ah2mmorisidaie$equence

whi ch posses36sidbl @hogt tlovkd A6 Rlr Rltu@FddvitbitedtN&lalk§ of SeMbicli £¢ t hrough
a defined functional assay. Mre specifically, the defined functional assay
i s an assayisblsicdansptigh” tihethprafosimen erafied faginededy seqvengse pBrbdantighy t he

i nventi on, NARENYmoRLUEORE HILBE BOR ChreeoATIBLIY! 588059 SHE) Sng ftsY! 1 1
receptor expression, -4 glucose transporter expression and serum |l evels
of TNFa angrdftratilypt lessc90difng from etler erippdiantsnvith tiéch they ateenhtpelly pept i de

of the invention.cqonprises_an am no aci gquence denot.ed QPID. NO.
T or any. PR derd Jarb B0 AR, Gl R BRSNS sty e i o s
hor none- | i ken@radbb®iontardinhtd fsorak samplef erred to herein as APC2, PRT 10 or
UZI #1. In certain enbodiments, the peptide of the invention is expressed in
at | east one of human | eukocytes and heart. "Expression” is interpreted
here as thanpreaeseniab atidansc idcptiicfin, a8fdfsofo dat@ns) atduaingoindasygerect 0 MRNA
and to polypeptide. Mre particularly, when referring to the expression of
a peptide iFFEP AHECATYEL 45 LU s dgs gRLImpR 410 e e ihal (HFIO8 3
transcript mMER20h340%1 3¢ MR 3L A0RRME acids. Naturally occurring amino

acids are those encoded by the genetic code, as well as those amino acids that are later

modified, e.g., hydroxyproline, y-carboxyglutamate, and O-phosphoserine. “Amino

acid analogs” refers to compounds that have the same fundamental chemical structure

as a naturally occurring amino acid, i.e., an alpha carbon that is bound to a hydrogen,

a carboxyl group, an amine group, and an R group, e.g., homoserine, norleucine,

methionine sulfoxide, methionine methyl sulfonium. Such analogs have modified R

groups or modified peptide backbones, but retain the same basic chemical structure as

a naturally occurring amino acid. “Amino acid mimetics” refers to chemical

compounds that have a structure that is different from the general chemical structure

of an amino acid, but that functions in a manner similar to a naturally occurring amino

acid. Amino acids may be referred to herein by either their commonly known three

letter symbols or by the one-letter symbols recommended by the IUPAC-IUB

Biochemical Nomenclature Comrnission.

"Amino acid sequence” or "peptide sequence" is the order in which amino acid
residues, connected by peptide bonds, lie in the chain in peptides and proteins. The
sequence is generally reported from the N-terminal end containing free amino group
to the C-terminal end containing free carboxyl group. Amino acid sequence is often

called peptide, protein sequence if it represents the primary structure of a protein,



15 and/or peptide is expressed in a significant quantity which is
functional, i.e., induces relevant effects. According to other enbodi nents,
t he i sol aveaomalzy3yepti de of the invention conprises an agirap2eazb@2sequence
denoted by SEQ ID. NO 5, or any fragnment, derivative or anal ogue thereof.
Sai d pol ypeptide is a hornone-like protein, and is also referred to herein
as APC3, PRT9 or UZI#2. In certain enbodi nents, the peptide of the

| NVENti ON inpweKd @S SRektidiscain h@Rsdn @8Qels NUARG &0l &@Menck et i"peptigpal |
intestine, colon and kidney. According to further enbodinents, the isolated

pol ypept i décdfenes @nt fpeki ofingsonpioiese’ dgfinethisy aming add geavees faldsdt ed by
SEQ ID. N%togwsp&ﬁﬁ@@lye dlﬁagﬁE‘?dHal cH@EhMAbA ¥R Bt 1@8%@&%9 uhd8L&RIpostSal d

pol ypeptide 1s a hornone-1i protern, and is also reférred to herein as
APC4, PRTI tangptidyz #@odlﬂmtle@ertwhn whbephenitagon,t reetydelpm dedyessyletes | nvent i on

i's exp_ressesﬁlfhd{gj Ctbo]]c'? ?%nat(? eclg;fwg hgﬁ#&en testis, colon, small

i ntestine tes Iver, kldney and pancreas In
certain enbodlnents the peptldes of t he |nvention may be hornone-|Iike

secreted peptjdes., As t he fol.l ow ng.exa pepti des
of “the. | nuaht PO eaTul TIPSR B iPealip® R Rl ATRAG ! Be

tol erance, chediesdey ap) dsiteogll lffa@gxem dfethedespeptidasr Aanrargglenthsx)hstmutee@ept or
expression,_ increasing. GLUI-4 cose tr expr i on and, reduci ng
Sopum | v oG S i RS SSRFMA o R B B YT EahLSEd. 1 he
terms increRp@ie RLRWBE & NleAUGRIHHinb QtidtsBori® thiietht PekChiap e, afd a ncr ease,

el evati on or augn”ent ation in a val ue, a process, I@Qenomenon or
phenot ype r@g@remeaf ? NS (Refucase 1Rt 6% rAvE daseseai, shqrisy dhan e Pé&}%ﬂ&rn

conpounds. Sai ThE¢HERSR mB RVA AR Ath@EaBRNAA b McFRY%adi®e, Bolly at | east
about 1% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15%
16% 17% lﬁgv/ammgqquzt@mgfnenmag(gg@p@sgl@1qast 2, at lcast 3, at least 4, at least 5, at

least 6, at least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at
least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at least
21, at least 22, at least 23, at least 24, at least 24, at least 26, at least 27 or at least 28
amino acid residues of SEQ ID NO. 1, at least 2, at least 3, at least 4, at least 5, at
least 6, at least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at
least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at lcast
21, at least 22, at least 23, at least 24, at least 24, at least 26, at least 27 or at least 28,
at least 29, at least 30, at least 31, at least 32, at least 33 or at least 34, at least 35, at
least 36, at least 37, at least 38, at least 39, at least 40 amino acids of SEQ ID NQ. 5,
and at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9,
at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at
least 17, at least 18, at least 19, at least 20, at least 21, at least 22, at least 23, at least
24. at least 24, at least 26, at least 27 or at least 28, at least 29, at least 30, at least 31,
at least 32. at least 33 or at least 34, at least 35, at least 36, at least 37, at least 38, at
least 39, at least 40, at least 41, at least 42, at least 43, at least 44, at least 43, or at
least 46 amino acids of SEQ ID NO. 9.

Non limiting examples of functional fragments may include the peptides of SEQ ID
NO. 13, 14 and 15, that are functional fragments of the peptides of SEQ ID NO. 1, 5,
and 9, respectively. More specifically, the peptide of SEQ ID NO. 13 is a functional



16 PCT/ 1L2012/ 000295 21% 22% 23% 24% 25% 26% 27% 28% 29%

WO 2013/021377 PCT/IL2012/000295
12

fragment of the APC2 peptide as denoted by SEQ ID NO. 1. In another embodiment,
the peptide of SEQ ID NO. 14 is a functional fragment of the APC3 peptide as
denoted by SEQ ID NO. 5. Still further, the peptide of SEQ ID NO. 15 is a functional
fragment of the APC4 peptide as denoted by SEQ ID NO. 9.

An “analog” of a molecule can be a homologous molecule from the same species or
from different species. The amino acid sequence of an analogue or derivative may
differ from the original sequence, when at least one residue is deleted, inserted or

substituted.

Still further, the invention concerns derivatives of the amino acid sequence of the
invention. Derivatives of the amino acid sequences of the invention are, for example,
where functional groups, such as amino, hydroxyl, mercapto or carboxyl groups, are
derivatised, ¢.g. glycosylated, acylated, amidated or esterified, respectively. In
glycosylated derivatives an oligosaccharide is usually linked to asparagine, serine,
threonine and/or lysine. Acylated derivatives are especially acylated by a naturally
occurring organic or inorganic acid, e.g. acetic acid, phosphoric acid or sulphuric acid,
which usually takes place at the N-terminal amino group, or at hydroxy groups,
especially of tyrosine or serine, respectively. Esters are those of naturally occurring
alcohols, e.g. methanol or ethanol. Further derivatives are salts, especially
pharmaceutically acceptable salts, for example metal salts, such as alkali metal and
alkaline earth metal salts, e.g. sodium, potassiom, magnesium, calcium or zinc salts,
or ammonium salts formed with ammonia or a suitable organic amine, such as a lower
alkylamine, ¢.g. triethylamine, hydroxy-lower alkylamine, e.g. 2-hydroxyethylamine,
and the like.

It should be appreciated that by the term "insertions", as used herein it is meant any
addition of amino acid residues to the sequence of the invention, of between 1 to 50
amino acid residues, specifically, between 20 to 1 amino acid residues, and more
specifically, between 1 to 10 amino acid residues. Most specifically, 1,2, 3,4, 5,6, 7,
8, 9 and 10 amino acid residues. Further, the amino acid sequence of the invention
may be extended at the N-terminus and/or C-terminus thercof with various identical

or different amino acid residues.
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Amino acid “substitutions” are the result of replacing one amino acid with another
amino acid having similar structural and/or chemical properties, i.e., conservative
amino acid replacements. Amino acid substitutions may be made on the basis of
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the
amphipathic nature of the residues involved. For example, nonpolar (hydrophobic)
amino acids include alanine, leucine, isoleucine, valine, proline, phenylalanine,
tryptophan, and methionine; polar neutral amino acids include glycine, serine,

threonine, cysteine, tyrosine, asparagine, and glutamine; positively charged (basic)

amino acids include arginine, lysine, and histidine; and negatively charged (acidic)

amino acids include aspartic acid and glutamic acid.

With respect to amino acid sequences, one of skill will recognize that individual
substitutions, deletions or additions to an amino acid, nucleic acid, peptide,
polypeptide, or protein sequence which alters, adds or deletes a single amino acid or a
small percentage of amino acids in the encoded sequence is a “conservatively
modified variant” where the alteration results in the substitution of an amino acid with
a chemically similar amino acid. Conservative substitution tables providing
functionally similar amino acids are well known in the art. Such conservatively
modified variants are in addition to and do not exclude polymorphic variants,

interspecies homologues, and alleles of the invention.

For example, substitutions may be made wherein an aliphatic amino acid (G, A, I L,
or V} is substituted with another member of the group, or substitution such as the
substitution of one polar residue for another, such as arginine for lysine, glutamic for
aspartic acid, or glutamine for asparagine. Each of the following eight groups contains

other exemplary amino acids that are conservative substitutions for one another:

1) Alanine (A), Glycine (G);

2) Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4) Arginine (R), Lysine (K);

5) Isoleucine (I), Leucine (L), Methionine {M), Valine (V);

PCT/IL2012/000295
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6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W),
7) Serine (S), Threonine (T); and
8) Cysteine (C), Methionine (M).

Conservative nucleic acid substitutions are nucleic acid substitutions resulting in

conservative amino acid substitutions as defined above.

Variants of the amino acid sequences of the invention may have at least 80%
sequence similarity, often at least 85% sequence similarity, 90% sequence similarity,
or at least 95%, 96%, 97%, 98%, or 99% sequence similarity at the amino acid level,

with any one of the peptides denoted as SEQ ID NO.: 1, 5 and 9, respectively.

It is understood that the invention relates to any functional fragments, derivatives or
analogues of the amino acid sequences denoted as SEQ ID NO.: 1, 5 and 9. As used
herein, the terms “"functional fragment”, "functional derivatives” or "functional
analogues” refers to an amino acid sequence which possesses biological function or
activity that is identified through a defined functional assay. More specifically, the
defined functional assay is an assay for any of the parameters affected by the peptides
of the invention, namely, glucose tolerance, plasma glucagon levels, insulin receptor
expression, GLUT-4 glucose transporter expression and serum levels of TNFo and

IL-1B.

According to one embodiment, the isolated polypeptide of the invention comprises an
amino acid sequence denoted by SEQ. ID. NO. 1, or any fragment, derivative or
analogue thereof. Said polypeptide is a hormone-like protein, and is also referred to
herein as APC2, PRT10 or UZI#1.

In certain embodiments, the peptide of the invention is expressed in at least one of

human leukocytes and heart.

"Expression” is interpreted here as the process of transcription and/or translation of a
gene to mRNA and to polypeptide. More particularly, when referring to the

expression of a peptide in a specific tissue or tissues, what is meant that said transcript
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and/or peptide is expressed in a significant quantity which is functional, i.e., induces

relevant effects.

According to other embodiments, the isolated polypeptide of the invention comprises
an amino acid sequence denoted by SEQ. ID. NO. 5, or any fragment, derivative or
analogue thereof. Said polypeptide is a hormone-like protein, and is also referred to

herein as APC3, PRTY or UZL#2.

In certain embodiments, the peptide of the invention is expressed in at least one of

human spleen, testis, small intestine, colon and kidney.

According to further embodiments, the isolated polypeptide of the invention
comprises an amino acid sequence denoted by SEQ. ID. NO. 9, or any fragment,
derivative or analogue thereof. Said polypeptide is a hormone-like protein, and is also
referred to herein as APC4, PRT11 or UZI#3.

In certain embodiments, the peptide of the invention is expressed in at least one of
human spleen, testis, colon, small intestine, leukocytes, heart, placenta, liver, kidney

and pancreas

In certain embodiments, the peptides of the invention may be hormone-like secreted

peptides.

As demonstrated by the following examples, the peptides of the invention are capable
of at least one of: increasing glucose tolerance, reducing plasma glucagon levels,
increasing insulin receptor expression, Increasing GLUT-4 glucose transporter

expression and reducing serum levels of TNFa and reducing serum IL-1f.

Generally, when used, the terms increase, elevate or augment relate to the induction of
an increase, elevation or augmentation in a value, a process, a phenomenon or a
phenotype referred to, such as for example, serum levels of certain compounds. Said
increase, elevation or augmentation may also be by at least about 1%, 2%, 3%, 4%,
5%, 6%, 1%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%. 19%, 20%,

PCT/IL2012/000295

74%



75%

76%

WO 2013/021377

77% 78% 79% 80% 81% 82% 83% 84% 85% 86% 87% 88%

16

21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%,
369, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%,
66%, 67%, 68%, 69%, 70%, 71%, 12%, 13%, 74%, 75%, 76%, 17%, 18%, 19%, 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 8%%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%,about 100%, or even more.

The term “inhibit" or "inhibition", as used herein, means the restriction, retardation,

reduction, decrease or diminishing of a process, a phenomenon or a phenotype by at

least about 1%-100%, about 5%-95%,about 10%-90%,about 15%-85%,about 20%-

80%,about 25%-75%.about 30%-70%,about 35%-65%,about 40%-60% or about

453%-55%. Said restriction, retardation, reduction, decrease or diminishing of a

process, a phenomenon or a phenotype may also be by at least about 1%, 2%, 3%, 4%,
5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%,

21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%,
36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%,
66%, 671%, 68%, 69%, 10%, T1%, 72%, 73%, 74%, 15%, 16%, 11%, 18%, 19%, 80%,
81%, 82%, 83%. 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or about 100%.

Therefore, in certain embodiments, the peptides of the invention may be effective for
the treatment, amelioration, prophylaxis or delaying the onset of an immune-related

disorder or & metabolic disorder.

In specific embodiments, the peptide of the invention are effective for the treatment,
amelioration, prophylaxis or delaying the onset of the metabolic syndrome or of any
of the conditions comprising the same. More specifically Metabolic Syndrome or any
of the conditions comprising the same may be at least one of dyslipoproteinemia
(hypertriglyceridemia, hypercholesterolemia, low HDL-cholesterol), obesity, NIDDM
(non-insulin dependent diabetes mellitus), IGT (impaired glucose tolerance), blood

coagulability, blood fibrinolysis defects and hypertension.

PCT/IL2012/000295
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In other embodiments, the peptides of the invention are capable of modulating the

Th1/Th2, Th3 cell balance in a subject in need thereof,

In some embodiments, the peptides of the invention are immunomodulatory. The term
"modulate” or "meodulating” as used herein, for instance such as modulating an
immune response or condition, encompasses the increase or decrease of activity or
response in relation to a control or the normal or baseline level of activity or response
under certain conditions. It can also encompass the maintaining of a level of activity
or response under conditions that would normally increase or decrease the level of

activity of the peptide or response.

In certain specific embodiments, the peptides of the invention may modulate the
Th1/Th2, Th3 cell balance towards an anti-inflammatory Th2, Thi/Th3 response may
be particularly applicable in immune related disorders having an undesired
unbalanced pro-inflammatory Thl reaction. For example, such immune-related
disorders may be an autoimmune disease, graft rejection pathology and an

inflammatory discase.

The present invention provides novel peptides having metabolic modulatory
properties. In should be therefore appreciated that furthermore, the invention also
relates to the nucleic acid sequences provided by the invention, and those encoding

the above amino acid sequenecs.

Thus, in the second aspect, the invention provides an isolated nucleic acid molecule
comprising a sequence encoding a polypeptide comprising an amino acid sequence
denoted by any one of SEQ. ID. NO. I, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any

fragments, derivatives and analogs thercof.

As used herein, the term “nucleic acid” refers to polymer of nucleotides, which may
be either single- or double-stranded, which is a polynucleotide such as
deoxyribonucleic acid (DNA), and, where appropriate, ribonucleic acid (RNA). The
terms should also be understood to include, as equivalents, analogs of either RNA or

DNA made from nucleotide analogs, and, as applicable to the embodiment being
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polynucleotides.The term DNA used herein also encompasses cDNA, ie.
complementary or copy DNA produced from an RNA template by the action of

reverse transcriptase (RNA-dependent DNA polymerase).

According to some embodiments, the isolated nucleic acid molecule of the invention,
which comprises the nucleic acid sequence denoted by SEQ ID. NO. 2 or any
derivative, mutant, fragment or homolog thereof, encodes a polypeptide comprising
an amino acid sequence denoted by SEQ. ID. NO. 1. Said polypeptide is a hormone-
like protein., and is also referred to herein as APC2, PRT10 or UZI#1,

According to other embodiments, the isolated nucleic acid molecule of the invention,
which comprises the nucleic acid sequence denoted by SEQ ID. NO. 6 or any
derivative, mutant, fragment or homolog thereof, encodes a polypeptide comprising
an amino acid sequence denoted by SEQ. ID. NO. 5. Said polypeptide is a hormone-
like protein, and is also referred to herein as APC3, PRT9 or UZI#2. '

According to further embodiments, the isolated nucleic acid molecule of the invention,
which comprises the nucleic acid sequence denoted by SEQ ID. NO. 9 or any
derivative, mutant, fragment or homolog thereof, encodes a polypeptide comprising
an amino acid sequence denoted by SEQ. ID. NO. 10. Said polypeptide is a hormone-
like protein, and is also referred to herein as APC4, PRT11 or UZI#3.

According to certain embodiments the invention further provides isolated nucleic acid
molecules that only differ from the nucleic acid molecules denoted by any one of SEQ

ID NO. 2, 6 and 10 in codon sequence due to the degeneracy of the genetic code.

Due to the degenerative nature of the genctic code it is clear that a plurality of
different nucleic acid sequences can be used to code for the amino acid sequences of
the invention. It should be appreciated that the codons comprised in the nucleic acid
sequence of the invention may be optimized (codon-optimized) for expression in any
specific host cell, preferably in host cells capable of expressing large quantities of the

desired peptides, and most prferably, commercial quantities of said peptides.
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The term “codon-optimized” as it refers to genes or coding regions of nucleic acid
molecules for transformation of various hosts, refers to the alteration of codons in the
gene or coding regions of the nucleic acid molecules to reflect the typical codon usage

of the host organism without altering the polypeptide encoded by the DNA.

It shuld be appreciated that the invention further ecompasses any derivative, mutant,
fragment or homolog of the nucleic acid sequences provided by the invention.
Specifically, an analogue or derivative of the nucleic acid sequence that may be used
by the methods, compositions and uses of the invention may comprise at least one
mutation, point mutation, nonsense mutation, missense mutation, deletion, insertion or

rearrangement.

A nucleic acid fragment of a sequence according to the invention may comprise at
least 1, at least 2, at least 3, at least 4, at least 3, at least 0, at least 7, at least &, at least
0, at least 10, at least 20, at east 30, at least 40, at least 50, at least 60, at least 70, at
least 80, at least 90, at least 100, at least 101, at least 102, at least 103, at least 104 or

at least 121 nucleic acids, or even more.

In the third aspect, the invention provides a nucleic acid construct comprising a
nucleic acid sequence denoted by any one of SEQ. ID. NO. 2, SEQ. ID. NO. 6 or SEQ.
ID. NO. 10, or any derivative, mutant, fragment or homolog thereof. The construct

optionally further comprises operably linked regulatory elements.

“Construct”, as used herein, encompasses vectors such as plasmids, viruses,
bactedophage, integratable DNA fragments, and other vehicles, which enable the

integration of DNA fragments into the genome of the host.

Still further, the invention also provides an expression vector comprising the nucleic

acid construct according to the invention.

Expression vectors are typically self-replicating DNA or RNA constructs containing

the desired gene or its fragments, and operably linked genetic control elements that



34% 35% 36% 37% 38% 39% 40% 41% 42% 43% 44% 45% 46% 47%

WO 2013/021377 PCT/IL2012/000295
20

are recognized in a suitable host cell and effect expression of the desired genes. These
control elements are capable of effecting expression within a suitable host. Generally,
the genetic control elements can include a prokaryotic promoter system or a
cukaryotic promoter expression control system. This typically includes a
transcriptional promoter, an optional operator to control the onset of transcription,
transcription enhancers to elevate the level of RNA expression, a sequence that
encodes a suitable ribosome binding site, RNA splice junctions, sequences that
terminate transcription and translation and so forth. Expression vectors usually
contain an origin of replication that allows the vector to replicate independently of the

host cell.

A vector may additionally include appropriate restriction sites, antibiotic resistance or
other markers for selection of vector-containing cells. Plasmids are the most
commonly used form of vector but other forms of vectors which serve an equivalent
function and which are, or become, known in the art are suitable for use herein. See,
e.g., Pouwels et al., Cloning Vectors: a Laboratory Manual (1985 and supplements),
Elsevier, N.Y.; and Rodriquez, et al. (eds.) Vectors:a Survey of Molecular Cloning
Vectors and their Uses, Buttersworth, Boston, Mass (1988), which are incorporated

herein by reference.

In a further aspect, the invention is directed to a host cell transformed or transfected

with the expression vector according to the invention.

“Cells”, “host cells” or “recombinant host celis” are terms used interchangeably
herein. It is understood that such terms refer not only to the particular subject cells
but to the progeny or potential progeny of such a cell. Because certain modification
may occur in succeeding generation due to either mutation or environmental
influences, such progeny may not, in fact, be identical to the parent cell, but are still

included within the scope of the term as used herein.

"Host cell” as used herein refers to cells which can be recombinantly transformed
with naked DNA or expression vectors constructed using recombinant DNA

techniques. A drug resistance or other selectable marker is intended in part to
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facilitate the selection of the transformants. Additionally, the presence of a selectable
marker, such as drug resistance marker may be of use in keeping contaminating
microorgaﬁis'ms from multiplying in the culture medium. Such a pure culture of the
transformed host cell would be obtained by culturing the cells under conditions which

require the induced phenotype for survival.

The host cells of the invention are transformed or transfected with the expression
vector descried herein to express the peptides of the invention. “Transformation”, as
used herein, refers to a process in which a cell’s genotype is changed as a result of the
cellular uptake of exogenous DNA or RNA, and, for example, the transformed cell
expresses 4 recombinant form of at 1éast one of the peptides of the invention. The
term “transfection” means the introduction of a nucleic acid, e.g., naked DNA or an

expression vector, into a recipient cells by nucleic acid-mediated gene transfer.

In yet another aspect, the invention provides a composition comprising at least one
isolated polypeptide comprising an amino acid sequence denoted by any one of SEQ.
ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any fragments, derivatives or
analogs thereof, or a nucleic acid sequence encoding the same. The composition
optionally further comprises a pharmaceutically acceptable carrier, diluent or

excipient.

In various embodiments, the polypeptide comprised in the composition of the
invention comprises an amino acid sequence denoted by SEQ. ID. NO. 1, or any
fragments, derivatives or analogs thereof. Said polypeptide is a hormone-like protein,

and is also referred to herein as APC2, PRT10 or UZI#1.

In a number of embodiments, the polypeptide comprised in the composition of the
invention comprises an amino acid sequence denoted by SEQ. ID. NO. 5, or any
fragments, derivatives or analogs thereof. Said polypeptide is a hormone-like protein,
and is also referred to herein as APC3, PRT9 or UZI#2.

In further embodiments, the polypeptide comprised in the composition of the

invention comprises an amino acid sequence denoted by SEQ. ID. NO. 9, or any
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fragments, derivatives or analogs thereof. Said polypeptide is a hormone-like protein,

and is also referred to herein as APC4, PRT11 or UZI#3.

As demonstrated in the Examples, the peptides of the invention, and therefore also the
compositioﬁ comprising the same, may lead to at least one of: enhancing glucose
metabolism, increasing glucose tolerance, reducing plasma glucagon levels, inducing
insulin receptor expression, increasing GLUT-4 glucose transporter expression,
reducing serum levels of TNFa and reducing serum levels of IL-1B. As can be
appreciated, the peptides and composition of the invention impart an anti-
inﬂammatory and metabolically-favorable effect. This effect may be particularly
suitable for the treatment or prophylaxis of immune-related metabolic disease, such as

diabetes and complications associated with the metabolic syndrome.

To take advantage of the beneficial effects of the peptides and compositions of the
invention, a composition suitable for administration is required. Therefore, in some
embodiments, the composition of the invention is a pharmaceutical composition for
the treatment, amelioration, prophylaxis or delaying the onset of at least one of a

metabolic disorder, a cardiac disorders and an immune-related disorder.

According to certain embodiments, the pharmaceutical composition of the invention
is for the treatment, amelioration, prophylaxis or delaying the onset of the metabolic

syndrome or of any of the conditions comprising the same.

In certain embodiments, it should be noted that Metabolic Syndrome or any of the
conditions comprising the same may include at least one of dyslipoproteinemia
(hypertriglyceridemia, hypercholesterolemia, low HDL-cholesterol), obesity, NIDDM
(non-insulin dependent diabetes mellitus), IGT (impaired glucose tolerance), blood

coagulability, blood fibrinolysis defects and hypertension.

More specifically, as indicated herein an example for a "metabolic disorder"” is the
Metabolic Syndrome. The Metabolic Syndrome is characterized by a group of

metabolic risk factors in one person including:
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Abdominal obesity (excessive fat tissue in and around the abdomen); Atherogenic
dyslipidemia (blood fat disorders — high triglycerides, low HDL cholesterol and high
LDL cholesterol - that foster plaque buildups in artery walls); elevated blood pressure;
insulin resistance or glucose intolerance; prothrombotic state (e.g., high fibrinogen or
plasminogen activator inhibitor—1 in the blood); and pro-inflammatory state (e.g.,
elevated C-reactive protein in the blood). People with the metabolic syndrome are at
increased risk of coronary heart disease and other diseases related to plaque buildups

in artery walls (e.g., stroke and peripheral vascular disease) and type 2 diabetes.

As indicated above, metabolic syndrome is a combination of medical disorders that,
when occurring together, increase the risk of developing cardiovascular disease and
diabetes. Some studies have shown the prevalence in the USA to be an estimated 25%
of the population. As indicate herein before, there are many different medical criteria
for the syndrome, but in general, it may include one or more of the following
abnormal medical parameters: increased central obesity, dyslipidemia (as manifested,
for example in high triglyceride levels and/or low HDL-C levels), hypertension, high

fasting plasma glucose, microalbuminuria, and high hs-CRP levels.

The exact mechanisms of the complex pathways of metabolic syndrome are not yet
completely known. The pathophysiology is extremely complex and has been only
partially elucidated. Most patients are older, obese, sedentary, and have a degree of
insulin resistance. Stress can also be a contributing factor, The most important factors
are weight, genetics, endocrine disorders such as polycystic ovary syndrome in
women of‘reproductive age, aging and sedentary lifestyle, i.e., low physical activity
and excess caloric intake. There is debate regarding whether obesity or insulin
resistance is the cause of the metabolic syndrome or if they are consequences of a
more far-reaching metabolic derangement. A number of markers of systemic
inflammation, including C-reactive protein, are often increased, as are fibrinogen,
interleukin 6 (IL-6), Tumor necrosis factor-alpha (TNF-a), and others. Some have
pointed to a variety of causes including increased uric acid levels caused by dietary
fructose. It is common for there to be a development of visceral fat, after which the
adipocytes (fat cells) of the visceral fat increase plasma levels of TNF-« and alter

levels of a number of other substances (e.g., adiponectin, resistin, PAI-1). TNF-q has
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been shown not only to cause the production of inflammatory cytokines but possibly
to trigger cell signaling by interaction with a TNF-o, receptor that may lead to insulin
resistance.- Chronic inflammation contributes to an increased risk of hypertension,

artherosclerosis and diabetes.

In specific embodiments, the pharmaceutical composition of the invention is suitable
for the treatment, amelioration, prophylaxis or delaying the onset of diabetes type IL
diabetes type 1 or any diabetes-related condition. The World Health Organization
recognizes three main forms of diabetes mellitus: Type 1, Type 2, and gestational
diabetes (occurring during pregnancy), which have different causes and population
distributions. While, ultimately, all forms are due to the beta cells of the pancreas
being unable to produce sufficient insulin to prevent hyperglycemia, the causes are
different. Type 1 diabetes is usually due to autoimmune destruction of the pancreatic
beta cells. Type 2 diabetes is characterized by insulin resistance in target tissues, this
causes. a need for abnormally high amounts of insulin and diabetes develops when the
beta cells cannot meet this demand. Gestational diabetes is similar to type 2 diabetes
in that it involves insulin resistance, hormones in pregnancy may cause insulin

resistance in women genetically predisposed to developing this condition.

Acute complication of diabetes (hypoglycemia, ketoacidosis or nonketotic
hyperosmolar coma) may occur if the disease is not adequately controlled. Serious
long-term complications include cardiovascular disease (doubled risk), chronic renal
failure, retinal damage (which can lead to blindness), nerve damage (of scveral kinds),
and microvascular damage, which may cause impotence and poor healing. Poor
healing of wounds, particularly of the feet, can lead to gangrene, which may require

amputation.

The inventors, aware of the risks associated with elevated blood sugar, also
contemplate embodiments wherein the composition of the invention comprises at least
one of the peptides comprising a sequence denoted as SEQ ID NO. 1 and 9, any
fragments, derivatives or analogs thereof, or a nucleic acid sequence encoding the

same, any combinations or mixtures thereof or any composition comprising the same.
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immune résponse.

Examples of immune-related disorders include, but are not limited to, Ulcerative
Colitis, Crohn's Disease, Iititable Bowel Disease (IBD), Alopecia Areata, Lupus,
Anlcylosing Spondylitis, Meniere's Disease, Antiphospholipid Syndrome, Mixed
Connective Tissue Disease, Autoimmune Addison's Disease, Multiple Sclerosis,
Autoimmune Hemolytic Anernia, Mpyasthenia Gravis, Autoimmune Hepatitis,
Pemphigus Vulgaris, Behcet's Disease, Pernicious Anemia, Bullous Pemphigoid,
Polyarthritis Nodosa, Cardiomyopathy, Polychondritis, Celiac Sprue-Dermatitis,
Polyglandular Syndromes, Chronic Fatigne Syndrome (CFIDS), Polymyalgia
Rheumatica,  Chronic  Inflammatory  Demyelinating,  Polymyositis  and

Dermatomyositis, Chronic Inflammatory Polyneuropathy, Primary
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whi ch may be either single- or double-stranded, which is a pol ynucl eotide
such as deoxyrideracl eic acid (DNA), and, where appropr iparar2o/bwnaesc! ei c
acid (RNA). The ternms should al so be 2¢nderstood to include, as equival ents,
anal ogs of either RNA or DNA made from nucl eoti de anal ogs, and, as
applicable to the enbodi nent bei ng WO 2013/ 021377PCT/ 1L2012/ 000295 18

descri bed, ashdaSrostliRAMEd CRMERirais SSIaGolk, aPknaANSBliaANd Coiendlise- st randed
polynucleotldes he term DNA used herein al so encggfasses CDNA, i.e.

conpl enment &ispirisial PepphipRia. BroiasiscdORES D syadromsResapd aPeengpertie Cold i on of
reverse {1 anghihhl 35Gek ENRARRCNIARToINA FIRLUARY 3p&kr. ASSRAH! NGpds0 SO
enmbodi ment s, -t he isol ated nucleic acid nol ecul e of the invention, which
conpri ses Rireumaieidghréhrisio Idsserdigl Mhixedl, G@W@lO@QhWISEQCODOSIN@lbem(ﬁﬁﬂglany
derivative t , 1,99 0 ticle
conpr 1 si ng SShhaM, GhAGT IRk SRARSTSHEL R G APEPERE, "sRO RGP

pol ypept i d8yndome.hdtasimnetd's kﬁlyp:ndltlm Takayash | Artadtso Idei)ahrced’utrmoﬂaar ein as
APC2, PRT1 . Accordi.ng,.t t.her  enbodi.nment s, -i.he . i sol ated nucleic
aci d nol ec%fbéosbsf’ Z{l‘?{gquﬁvéﬁ{ephf{%l%gi @Hp c‘%%} s gmf’%lcnai‘foénbocg&’ d'%sequence
denot ed by P&l DTPNQgAGNephrapaLhyjeUifeI@d,iMﬁlhnn‘D‘EI&mticntf]DﬁgﬁwKTﬂre honol og

t hereof, e cod po tide c rls an am.no ac ence denot ed by
SEQ ID. REuaBreso PGBt inds Thiea” 1BF FOMEoT RS PrbOSReY SRS ol 5o
referred t@ed@ﬁ!ﬁ&l Rerdlm AMCBe aBE{ﬁﬁst@ﬂ’cd UZl #2ubjégcer ﬁld:d‘tlgort ﬁtef/dixlt tdi@ders
enbodi nents, the isolated nucleic acid nolecule of the invention, which

conpri ses fHecipge Vet anabepraiak gk HEWANeh FREENG JeSBEnSE 12550cRisd Ge GPody
derivativegsputant, fragnent or honol og thereof, encodes a pol ypeptide
conprising an am no acid sequence denoted by SEQ. ID. NO 10. Said

pol ypeptide is a hornone-like protein, and is also referred to herein as

APCA,  PRT1{ Qrapbleli#ida G GRE Shidthab i€ & fimgeakaufonqna KRS On
further prOV|JgE%PSO éteg ngc?gﬁc 5C?&%WSBM ﬁ?es that only dpffer fromthe
nucl ei ¢ acicemprireetighe sneledidticod! hyrapawic egrnt.of SEQ ID NO. 2, 6 and 10 in
codon sequence due to the degeneracy of the genetic code. Due to the

degenerative nature of the genetic code it is clear that a plurality of
di fferent mgedrding aoi dsomaquemb@ﬁmexam bﬁeusthctapemucoc@e]itor mhpe em o0 aci d

sequences of the | ntlon It shoul reci ated that the codons
conpr i sed FHmEHERAHATY @B o »Be aem B L FE s Mot e T i zed
(codon- opt kgenZ 8dy b o artixipfiesfiadiy adtnBetanspecidbetic 4pest cel |, preferably in
host cells capable of expressing |arge quantities of the desired peptides,
and nost prferably, commercial quantities of said peptides. WO

2013/ 021371RCkerk- 222600928 d 1 Rinkh 8gdn€T MIateO 4P IO Rickdib @F dedRadel of €f €rs to
genes or coding regions of nucleic acid nolecul es for transformation of

vari ous ho8¢iyity cefepense ¢n ffydioq|te e cattid gr 81 nosads baseling vgledfectyiticodi ng
regions of of Q@P&QQ Iuﬁéle‘f 0@1%19 cHPdlff(ﬁHl ﬁ'lf]tg& ggliit%ttl cﬁ\% ﬁ}ﬂ)ﬁctcp\’ egs@é sﬁ&gﬁ)sn usaget of

the host organismw thout altering ept i e encoded Dy t he DNA
shul d be apkylc@wlat@ldionmndmehwﬂmﬂlpmnéﬂiﬁn oheiptiecphepivsdeicangnedsy i vat i ve,

mitant,  ARIR a9l S, THChSLE 128 L ARAGRERTLRNAN dad by the

i nventi on. ogue or defrTVE e nuc acid
sequence thaatl nmacth)\atyueedcslpyns’ehmdﬁetchmﬂsonscmlapmtd oosnalndinases of the

i nventi on ris t .|.east. one tation, point nutation, nonsense
nut ati on, HggﬁE%ﬁE ﬁﬁ@a fgh © éﬂﬁ%ﬁ*@%m”Fﬁ?B$%lon or rearrangenent.

As indicated above, since the peptides of the invention surprisingly exhibit metabolic
and immune modulatory effects, the invention further provides pharmaceutical
compositions comprising at least one isolated polypeptide comprising an amino acid

sequence denoted by any one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9,



A nucleic acid fragnent of a sequence according to the invention may
conprise at least 1, at least 2, at least 3, at least 4, at least 5, at

| east 6, WO208aR1377, at |east 8, at least 9, at |east 1OCTAL20ize®2I20, at

| east 30, at l|least 40, at |east 50, &7 | east 60, at |east 70, at |east 80,
at least 90, at least 100, at |east 101, at |east 102, at |east 103, at

| east 104 or at least 121 nucleic acids, or even nore. In the third aspect,
t he invent k@ apy OvigdRGtsa daHedieke oacandlogp NBdredIC lor COMBEILR T RGd Aefitabei ¢ aci d
sequence denoted by any one of SE? NO. 2, SEQ ID. NO 6 or SEQ 1D
NO. 10, or SBOYingdhs spaei 3nd 2 Rbgtmacey lcralrlrag%embleﬁarﬁewlwt PHEEPERL The
construct optionally further conprises operably |inked regulatory elements.
“Construct”, as used herein, enconpasses vectors such as plasmids, viruses,
bact er i ophdbe phiart aheapasspticabrompastignB rsgisechhereintters (eh preperstiompl ch enabl e
the integrghd o AbrDNA hi AT Sl Bl BEARIONEART WiC @S teherlchd |
further, the invention SO prov ges an expression vector conprising the
nucl ei c acp@nwnsts lsuﬁltltasa?bmiwldtinglyt&ultabiecarnmerandl ercipiépribs pugoscvalct ors ar e

typically tructs coptainin edeswed
gene or it rrngéeﬁea C%tmé)n Ugn é%a ‘:I\Il‘ﬁ\iaﬁ &d” lmsﬁrgtf(fn ogﬁnf?%? ftj fetit s t hat
WO 2013/ Ozm@ZﬁBﬁT/ 1L.2012/ 000295 20 are recogni zed in a suitable host cell
and effect expression of the desired genes. These control elenents are
capabl e of effecting expression within a suitable host. Generally, the

genetic conkugdd iRtemRttemtanitdidgdRnd Peskabyfides oPhe PREGH iS¥st@m or a
eukaryotic Xpressi on control system This typically includes a

r oot er
transcri pt ?‘gﬁ‘éﬂ tablg o%ttg? inended hioipgiral opfscht O Wil 'E,eor?PP‘E?Fla'FHethéhsaet of

transcript papmucteroaﬂe Chédatigon [;%ﬁtlitﬁ:ngieﬁﬁ prescat @mahgor Ry ! Y fdmiafsicRNA
expression, sequence that encodes a suitable ri bosorre binding site, RNA

splice | unélﬂ‘?cﬁbiemos%éf&é‘?%é%s ishet ParephP ipenacewisalcpamposiRn i bcTe rhffs| at i on
and so for{fkePnessic 9{? tV@e(l:IEqr Sb%"%‘éﬁé k p@ np\@éc{}dlﬂ%l]y ; e%l‘ﬁ sgf“aEt?\Ql ication

that allows the vector to replicate In dent ost cell. A
vect or mayingedient cﬂ&ﬁ@llnfyutieﬁév@d@h@ppiﬁ@plﬁs ate restriction sites, antibiotic
resi stance or other markers for selection of vector-containing cells.
Pl asm ds are the nost conmonly used form of vector but other forns of
vectors \Ahiéxemssﬂelnare'na‘phferqlabanab@kytacttmﬁﬂé omriaridnalides langraed airsobvemtone, known

in the art are.suitable for her t al Cl oni ng
Vectors: a't&BaPLESTs KRAWES an?\ E‘B‘lgalr%%‘?tij’““o‘ém@k?/ﬂg? usfPly, - and
Rodri quez, sueh ndddia {rddgenis ‘i(&qﬂnﬁjiﬁcaltﬁblracﬁye afosﬂmdeewlva[ kfdvaninnge Mect or s and
their Uses, Buttersworth n, Mass (ﬁs{% are, i ncorpor at ed
herein by FEFEFBTEE CO‘F"r‘F“E\"’?EF’F for a&eaéetmc tiplf ity %ﬁctws ngrelidtoed to a
host cell ﬁg@gasfﬁg{ema@ﬁudémgﬁgﬁmomehﬂa&éae expr essi on vector accordl ng
to the invention. "Cells", "host cells" or "reconbi nant host cells" are

ternms used int erchangeably herein. It is understood that such terns refer

not only tg cfaﬁ‘%r E’lﬁfuid Mcﬁ‘l‘i pekBh&Gticdt§lahd f?}“&ﬁol&@catll %C%Eigﬁqx (R sef?s%t enti al

progeny of such a cell. Because certain d| fitcat occur
succeedi ngofgbsieg @Pm@ﬁfﬂdﬂ evithothgi etherr m@tﬂdthowdonOtemwm@mtenhalpaﬁlm | uences,

such pr ogepny ﬁ Hcluldﬁ L{)(?s%tsmt?n? c& gﬂlr cf@cltalt Qas%lh%r re%{]e;al C(anhgm%m ar?
still include e SCo ermas uéed cell" as
used herei smbpleﬁlmoss t mtuamhllscsﬂanhummvemus bend enmmarrnaihtddymmsmmhormd

formulations may conveniently be presented in unit dosage form and may be prepared

by any methods well known in the art of pharmacy. The nature, availability and

sources, and the administration of all such compounds including the effective amounts

necessary to produce desirable effects in a subject are well known in the art and need

not be further described herein.



wi th naked DNA or expression vectors constructed using reconbi nant DNA
techni ques. A drug resistance or other selectable nmarker is intended in
part to WO2BGI@BA21377PCT/ 1L2012/ 000295 21 facilitate Phe/msmizoien of the
transformants. Additionally, the pres®nce of a sel ectable marker, such as
drug resi stance marker may be of use in keeping contam nating

m croorganisns frommnultiplying in the culture medium Such a pure culture

of the tral[&f:@[dﬁ&dh:ﬁt%&ﬁ b6 abdd i dofage ﬁ%@loflﬁfélh%nﬁyﬁ Idé[dde%uftlal%&@ I's under
conditions which require_the induced phenotype for survival. The host cells

of the invditied r’r’osa]?léd@cf? dH&ro ity r%ﬁéﬂé&a@é} Rindlers shuabls frrasseiion vect or
descried h%h%ﬁcéﬁcﬁ%h%%ﬁl&eaxﬂ%égé%nﬁg 1ntcﬁﬁ@e 'lﬂlY%f&t hA@Mimited"18NRLT Mat i on”

as used herein, refers to a process in a cell's genotype is changed
as a resul tEmh, MR slardl o Qthera kiarchés, @u@gémmntm\m gelatRhApatemald and or

exanpl e, n cel pr s C ant. . f | east one
of the pep'tg ?nc}%gstﬁog&%e% ?%vagn%ciagl)r%’. ﬁr% mrafé ﬂ%h]fg Qt%uli o(ral{her aa%l?t[?s

i ntroduct i erwdfred magrshathc geeei gim, @ﬁk}plosenaidelmb ﬁm:IA(atWese(la gewpir;é&sihﬂaseyect or,

anot hor  asSafobe g oS! Gy AT st ForwBpe| STy S | east
one i sol at edlypmlyl pepblidisoreanpeihg] eelldeseapragelamiddseadenegirdepedpet by any
one of SEQ 9, and any fragnents,

. | D, .
deri vat i veéneg}yl8%@1038@157?(%%@@”6@1‘%05%@%?1 wsiteredquence encodi ng t he

same. The conposition optionally further conprises a pharmaceutically
acceptable carrier, diluent or excipient. In various enbodi ments, the

pol ypept i d&*EBRit Pk Blers fuitable f5msod) e ghappaceisal eRanesitions ewhiespaes an

am no aci d fsagusRERedeaehadciye, BEQire W 1iMRed lo, (A, AMYurh ADIBAL o
derivatives or anal ogs thereof. Said polypeptide is a hornone-| |%<e protein,

and is al s&BIEEPTRAVICH. W@TW‘%ISHCAP@QIOS@W@@Q caligloge, dextrates, kaphber of
enbodi ment gankifg, RALYRERL 'sSlﬁlt@IOQin glg égﬁgﬁﬂ%& %moﬁh%gﬁﬂgl%fs Lﬁé?gof' nvention

conprises an am no acid sequence d
f ragment s, Téebpindertar yidsr lomhamimlcwglgaltdwmpe@ﬁons%d dopgé ﬁpmpbf the mvsnaon

hor m)ne i #%et e] ng. r qf herein APC3, PRT
UZI #2. Pq{ﬁ E {yede emgl 5h ab%lufﬁ]e{o afb ytpgg 61@1 ; P?:r(gﬁpn@[rolf e0p haﬂna{cﬁ tlc@ﬁnpom tion
of the | nvemrnpcesmom@urﬁosageformn am no aci d sequence denoted by SEQ ID. NO
9, or any WD 2013/021377PCT/1L2012/ 000295
Disintegrants can be used in the pharmaceutical compositions and oral or mucosal
dosage forms of the invention to provide tablets that disintegrate when exposed to an
aqueous environment. Tablets containing too much disintegrant might disintegrate in
storage, while those containing too little might not disintegrate at a desired rate or

under desired conditions.

Thus, a sufficient amount of disintegrant that is neither too much nor too little to
detrimentally alter the release of the active ingredients should be used to form the
pharmaceutical compositions and solid oral dosage forms described herein. The
amount of disintegrant used varies based upon the type of formulation, and is readily

discernible to those of ordinary skill in the art.

Disintegrants that can be used in pharmaceutical compositions and oral or mucosal
dosage forms of the invention include, but are not limited to, agar-agar, alginic acid,

calcium carbonate, Primogel, microcrystalline cellulose, croscarmellose sodium,



22 fragnents, derivatives or analogs thereof. Said polypeptide is a

hor none-1i ke protein, and is also referred to herein as APC4, PRT11l or

UZI #3. Aswoenirt3d7at ed i n t he Exanpl es, the peptides of pCimaLimyewedson, and
therefore also the conposition conpri2®ing the sane, nay lead to at | east
one of: enhancing glucose netabolism increasing glucose tolerance,
reduci ng plasma gl ucagon |evels, inducing insulin receptor expression,

| ncreasi ng %ﬁéﬁ-a% 0! pHERFifin Lo ARSHAT {Riun XRFASH Qlhie, (BAUGLAK Sehpitrd evel s of
TNFa and rg Cl ﬁgnseﬁrbtqjm I g%l s of | L-ul ft Assgi%an ebeC ap%r eci at e%i, t he

pepti des asdrchbosthorsiaretss. - gelaenizadyssareh. other sigeohes, shyarmther alginsapihat ory and
nmet abol i cal Y I - ks effect may be particularly suitable
for the trg%e{t{f}r%%%{é@pﬁg%gﬁ%tﬁ%%th%r i mmune-rel at ed nmet abol i ¢ di sease, such
as di abetes and conplications associated with the netabolic syndrone. To

t ake advan e o e _benefi.cial_ effect f th ept.i o ositions
of the i nvg‘ﬁ%‘c&ﬁ{s t@aqégrﬁg%g?etdi% h?ﬁﬁfﬁ%ﬁ% C;gf)nlp B%Q%Bnﬁgétdgg%legﬁﬁ}ss&?%qui red.
Ther ef or e, invenis@mMacked®osit e hst lilmhed eonakhin isearaef nidgeesivv etehfagnoi S a

phar maceutical conposjtion for. the treatnent l'i oration hyl axi s or
del ayi ng tﬁ?r%ﬁsséilmﬁrfi{ Q- l&s?’“’&ﬁ’i %{‘ y‘?‘?ﬂf”aﬁ%&iﬁ’ g %ep?lygtgglg?%i ac

di sorders apdolabthbMiiaes, kehiid &6, db&amdeairy! Huee! dic)Bydrogedekl at gt odi nent s,
t he pharnmaceutical conposition of the invention is for the treatnent,

anel i or at i 88 (¢ gr-di5ARAL Qi olgpsegd Py TURHO VP AsaTe OFl PIRE e fABSA &%y ndr one

or of any QéybEﬂﬁofFf?Qﬁi-ctsjt&?a'ie,%mrdleiicdﬂﬁﬂ{yh@au%@-agé.r[‘ afEffiAfes aRpesi ments, it
shoul d be noted that Metabolic 'Syndronme or any of the conditions conprising

the same néyiditiepdlukwbrigants ingtdeof® ofampes |4 sPgidotitirhesi 4AEROSIL 200,
(hypertri ghyGenLdea YREEERE! &St bR, MW, HDksashalegSirisQl )5 Obesity,
NI DDM (non'_nl)éﬁg% t?%md@pﬁdlgntb?%?a et(gsmr%eﬁlﬁb?f ﬁ\léfw F%oa [ eai redS gl ucose

t ol er ance) syrthatiodsibcragubekibietli by, DaghesodCoi lof i Fenoy sTex )d FABtSSHAY (a

A A L e N P T

char act er i fet:ob)if asegrapal, lobricmetsalootypically siedfimet emsuitrof dese thparabout I ncl udi ng:

WO 2013/ 021377PCT/ 1L.2012/ Q00295 23 Abdom nal obesit excessi at tissue
in and aroﬁ"ﬁlfg H%’Cg‘g&gﬁ?rﬁquﬁcﬁ‘étf‘%]g%%%oswgﬁ Prpi?%’f%ﬁ %rr%’%lm %(\ﬁ%e\éﬁh %’f sorders -
hi gh tri gl yeekdddgsated. oveliiht wbpbestierdal sikdod divxgde dbllscbobest erol - that
foster plaque buildups in artery walls); elevated blood pressure; insulin
resi stance or glucose intolerance; prothronbotic state (e.g., high

fibri nogenpRirmitasigil sitbhd Yh@isidgNik Peb@des lofi the HREeM| i@@hion ard

pro-i nfl ammat o(rity state (e.g., elevated Creactive gr otein in the blood).
Peopl e wi t HsefHdOnRatRR) WneyiNmoRe. arBraperionedliydbR e SPPAEnGPUsor Sriary heart
di sease a”%ﬁ&ﬂ@é 1915 B § Sane @b GohQy b 2GUEs Rutll QURST okl adaetopicwrl |
(e.g., stroke anél peripheral vascul ar” di sease) and type 2 di abetes. As

i ndi cat ed apmigetionndthabromipesidyrsdfon marcnterad adania Firion CRMETONkE EOTERIISCH sor der s

t hat, when SUrr 0 o . L f i.ng .
cardi ovascaﬁagt(rfondf)fséq%séepgﬁéshgf éib%aot%g%ﬁq@%ﬁ%pgltsidé?egsﬁhaar\gg&g %\9\}’? t eer’pr eval ence
i n the USApteterlidy an agsiohisredraer. 250%riofy dfragquenmp whmicisann bAsis¢dadigc ataterher ei n

before, th L f f dical criteria far .th . but i
genoral .1 oiash BT eatf B et sy Fhe N SR e o

par amet er s geichiilyedgasdt Ratufagl make sThey/conshositiom seyrcantéiaphamniciueisalpd, f or
exanple in high triglyceride | evels and/or | ow HDL-C | evel S%_?iﬁ h.\égertensi on,
hi gh fasti AgFPRESAMXEPIICHREANGT @ SFIPBEI IRt maR PINFIGRSIEL CBFPRY el s. The

exact mechaiinsfisPhdjtdife GRIBLERHBNE SOty ABEMAL labéntS yiidihe IRe,a6€ NOt  yet
conpl etely known. The pat hophysi ol ogy is extrenely conplex and has been
only parti gkample|sgéivaapesdate, Modiunp ghiogde.spaipssivg) gbleridg peddum s@iRtifeary, and
have a degi&euAf 1LARY! TH ERCATARRE of The ERPHERNA!EO REenBof Ot HelUt i Ng
factor. The nost 1 nportant factors are wel ght, genetics, endocrine

di sorders $uohlagisnpainpepsvidslyokear fromylesd tieareabiont GBerusytlly dpestehrort ve age,
agi ng and i f e ok i aredl i L ess

ol o o nPIE™ B dih E SR whiphh and O BCKSGA! pABRHY, SokePOF IREERY
resistance is the cause of the netabolic syndrone or if they are
consequences of a nore far-reaching netabolic derangenent. A nunber of

mar kers of system c inflammation, including C-reactive protein, are often
i ncreased, as are fibrinogen, interleukin 6 (IL-6), Tunor necrosis
factor-al pha (TNF-a), and others. Sone have pointed to a variety of causes
including increased uric acid | evels caused by dietary fructose. It is
common for there to be a devel opnent of visceral fat, after which the

adi pocytes (fat cells) of the visceral fat increase plasma |evels of TNF-a
and alter levels of a nunber of other substances (e.g., adiponectin,

™ A1 a — pg—



24 been shown not only to cause the production of inflammuatory cytokines
but possibly to trigger cell signaling by interaction with a TNE-a receptor
t hat may weadixwiimsul i n resi stance. Chronic infl anmati @eoTapmwiz/pdeees to an
i ncreased risk of hypertension, arthelosclerosis and di abetes. In specific
enbodi nents, the pharnmaceutical conposition of the invention is suitable
for the treatnent, anelioration, prophylaxis or delaying the onset of

di abet es t YpRindek,, ardi BRRL@Ss iy PRoldaffe *RYN (i phatdar molabeddemiiiatibon. The
Wrld Health Orégani zation recogni zes three main forns of diabetes nellitus:
Type 1, Typ#e¥ed-and gestational diabetes (occurring during pregnancy),

whi ch have different causes and popul ation distributions. Wile,

ultimately, all forns are due to the beta cells of the pancreas being

unabl e to pPloespssitally.iinieetnble icamnesitions shas dealedstthepeidgs pEthgilaventioe causes
are differ el i . 1.S: I ' ruction of
t he pancr egrgh&cbeb%?% ré(l:deﬂl‘gg s%gw?lsg"?)g‘gesk g%eg?go%ﬁggggggﬁ(?%ggbéﬁﬁ%suI in

r esi st ance bifferedsgie, 4nidgbe bk andihay erivsdly x mised widra mivtrsinsidagtaiti gh

anount s of sulin and dj.abet vel whegn th ta.C not meet
P e rand M el daf RS GF RKE AP Al Ppliaihe Gily SoRRATCT RS
i nvol ves i pedsbrivativeas ipsdvanicCiae ghroviivoh escrborgpriagn dheynaceyticeladisegd fosud i n

resi stance in n .geneticall, redi sposed to devel oping.this condition.
et o ot R Rif SRR s Stusdy BB RIoEs fal uC RSB BisbBis RS BRot ot 1 o
hyper 0snD| aferiOpE)defRYon@i B dnf actibe infr&Ras evhich potdeadagudhmed faeabs rol | ed.
Serious long-termconplications include cardigvascul ar di sease S doubl ed
risk), chr GREEPPBAIUS PEPREHE! Of LErtln dNerhied (R 1P HigRs %glapf—‘f% Bt i ndness),
nerve damage.t:ablyS@Y elidhak IS formne a RieileOvas Gid akbid ah@gehe WhidkidngraYy cause

i npot ence and poor healing. Poor healing of wounds, particularly of the
feet, can lEaanufaciysgd skgagensiligidwarier &g yehigle ShEGRIULGR. SustFasiPh BNt or s,

awar e of tg%%ﬁ%lsﬁn@s%&is@%q deﬁli&aidehigyﬁ&dnﬁh%ﬂg&ﬁmqng, Pr5QakPR enpl at e

enbodi nent erein’t conposition o e invention cornprises at |east one
of the peptwattesctbanwbrd polpg suck agubivewl.dunpitlend gycdbE® hiquidieolygthgleae 9, any
fragnents, ivative r t f ek G a6k nce
encodi ng t ﬁgﬁééfgr@? tgenﬁkééal i Q%ﬂe{?iggsﬁs&ggﬁ% %(1%’ %:rgges{éﬁsgraggg mga(rﬂegrr?gﬁ %gﬁposi tion
conpri si ng thdnenf sBorper flUMDG2 61 @RS AHRERLLG1HABEIRB5nB5bSmaintaned,

conposition, which enhances .qgl ucose netabolismand incre s, gl ucose
tol erance HehFERY ]fyottﬁF g%’laf“%b&g*p O g aBie a‘%‘\:/e’eqr}s.e %%&%d lgdﬁtgcg? fically,

t he conposistzkaR thEMsdE dsppRamiBCBULe Gk of GONPRIS istiifarantsOThe kevéntieabfrent

anel i oration, prophyl axis or. delaying the ons of a cardjac djsorder.

Car di ac. di 465 adpon & FigeprErmms é?‘%bﬁrﬁfo‘ﬂﬁiﬁhﬁi%ﬁs‘éﬁWﬁP@Pf&%&cﬁ‘@L% y with
the ternms hgafhefli 8RAGE BNLXEAPR] PrASEHY, aEhiglobase, phaddll aerbili seidder refers
to any type of disease that inhibits normal functioning of the heart. Mre
speci f i cal tyimegisdlorrfbihs likpaksolepRsernie seclradi s48arsi Wdiette PS st CROTIAE | ude, but
are not i %ah%_iﬁ&ud%ﬁ.r BR&Ye ARG SLRE $nje G AL RPRRBLYan teddrfighyascul ar

di sease, ischem c heart diSease, heart fai'lure, hypertensive heart disease,
i nf | ammat orbot darthe idilvsias & hedompesitisingd aperay delainmabserpting dor wamglet o ot her

enbodi nent s, t.he phar i j . t Th2, Th3 cell
bal ance in agmgﬁlbl]l %é) Oslr{%g%&%r%gﬁsérglg{)?e?ﬁl“hg(gg?lpﬁ’ge&k%}ﬁér%%glle-r%g!riédé, t he
phar maceuti cal conposition of the invention is for the treatnent,

anel ioratiqn,. prophyl axis or. delayjng the.onset of an inmune-r ted

i sor der . kit RGeSty ofY bEPebigs B EkeRr R AR SBhe at oo
with the i nienagors YisttBmdefiradl amibjmCin, thei ifpespriater ealgént awith watiown oter
inhibition, of the inmune system_ or th can_ be treated, prevented or

di agnosed HREedisnin e gs SPERFTRSH ﬁb?:‘@nﬁ?fﬂblﬂpwﬁ# %V ﬁ@“?imﬁea$g?58 in a
subj ect, syghe@spldgli@darlizMn0n iBaicof MTRIPPoRaSPINS@e pRoparmbe st of

i mmune-rel ated di sorders include, but are not limted to, U cerative
Colitis, Cs6HIfigieppbleselationsy mrthady ¢f MepREtominglKls yaquupDirying|apd 86578 Ar eat a,
Lupus, Al eyiRs [eRehiRONGMLA %1@&1 a PERIGTR 1R £iSE ARFodidR bluR RS RARIiéda d
Syndrome, MXxed Connective Tissue D sease, Autoinmune Addison's Di sease,
Mil ti pl e Scksiredsingreditot orayening Reprotigushc siptmiilieredipaiytipeniay GuERble

Aut oi nmune Hepatitis, Penphigus Vulgaris, Behcet's Di sease, Pernicious
Anem a, Bul |l ous Penphigoid, Polyarthritis Nodosa, Cardiomyopat hy,

Pol ychondritis, Celiac Spnie-Dermatitis, Polyglandular Syndronmes, Chronic
Fatigue Syndronme (CFIDS), Polynyal gia Rheumatica, Chronic Inflamuatory
Denyel i nating, Polynyositis and

Der mat onyosi ti s, Chroni cl nfl ammat or yPol yneur opat hy, Pri mary



WD 2013/ 021377PCT/ 1L2012/ 000295 26 Agammagl obul i nem a, Churg- Strauss
Syndronme, Primary Biliary Grrhosis, Ccatricial Penphigoid, Psoriasis,
CREST Symsioanss/o2Rynaud’ s Phenonenon, Col d Aggl uti ni n DPSEAB®12/R®Re%€er ' S
Syndronme, Rheumatic Fever, Discoid Lulus, Rheumatoid Arthritis, Essenti al

M xed, Cryogl obulinem a Sarcoi dosis, Fibronyalgia, Scleroderma, G ave's

Di sease, Sjogren's Syndronme, Quillain-Barre, Stiff- Man Syndrone,

Hashi not o' stediiyttioh Grdck s, mIpkayAploy&is! Qichtas Filtet @RI Co. U TR Fi brosi s,
Tenporal Arteritis/Gant Cell Arteritis, Idiopathic Thronbocytopeni a
Purpura (1 TPy orngrefNisyinnoganng or dltsdiop pgam pigdlizatipn.pependent Di abet es ( Type
), Vasculitis, Lichen Planus, and Vitiligo. The conpositions and delivery
systems descri bed herein can be adm nistered to a subject to treat or
prevent di $dbryEus cabediaicntscée finelsolntionbhativiiad tohavnhaaht iegivéomabae 4 esponse
associ at ed o1, APOUEAAGBIAS anllapb BRLEG] A1GEs 5hAk AAE GRNGL MRGEU! I cal
conposition of the 1nvention may turther conprise at feast ~one addi ti onal

t her apeut i 6. dyeptl .of Apcomfiosigion meydreerdpsted dvittem pharmpbdogitmlygoeaptdbde agent nay
be an i muno % égrtb%rff% agent or a metabolism nodul ati ng agent. More

speci fical Fy,’ e agen{' may be an anti-inflammtory agent or an
anti-diabetic agent. The term met aboli sm nodul ati ng agent" relates to the

i ncrease of, .{ecrease of activity or, response.in relation tq a control or
he. mor mal St THHEE: i EomaUlons pY A intRRD Gp et ikt ded BER,

condi ti onscoitfininfe SreMe@inedf aniRhAbObich dofi RCBRgEARnt fétCAbsasSi@hycaliysi s,

gl uconeogenesi s, |ipolysis, |ipogenesis, oxidative phosphorylation, energy
bal ance, mBRYRS CPSH JRAOYIFARdatimedhg obibedy meighh of éh%aem%wf)&& t he

mai nt ai ni Nnenvehiich. keaeicanf, atki U.'ltDOII%FK%GSSPﬁi@ﬁgymgﬂmgmy%lsgﬂgl_ﬁﬁat woul d
normal Iy increase or decrease the level of activity of the peptide or
response. AL3PMEKeRrY- HIoseae- JYlore spsaifical pptriddfectite dosagy lﬁ\ﬁgwttiodﬁ

sur pri si ngly D G I8t SORliGes2iMbul BTUD IR D! ALRLY atthf BSLS apbfi& | NVention
further provides pharmaceuti cal conpositions conprising at |east one

i sol at ed polipepbowd.idonpeut g0 me/ke anitied Robdutd@quekecabdeir®T tdaboyt any one
of SEQ ID , ILD. . S ) ) O
2013/ 021379%@%%2%?@%86‘553‘5\‘%402‘3%§hgngPr‘- Q?n%’%é’?t JerERE 028 LI anal ogs

t her eof , orbaut rRlicineikg, apedificdguemue letoc elgiund 0t ing/KeanmSuclanidsea can be
phar maceut | cal | The ase

.acceptable carrier, djluent or ci pi.ent . .ph
P har raceupi tised eERSEEE BN ALlNGlten LSRG Pheol BiSRgolb ST on or one
or nore of chhe @péidven thagseliieBengdeaed] e dolieofidmiistriiontzne thecipem cal
conmponents such as /Si 0 ically sujtabl arriers and excipients. The
pur pose of Wﬁlgﬁ?ﬂiﬁﬁﬁ%ﬁ?‘? Qgéﬁgﬁ%ﬁﬂ%’#t"flkﬁ?e F‘%‘E? goqi%féidllslcfcélf’%' adni ni stration of
a conpound to an organism As used herein the term"active ingredient”

refers to peptides of the present invention accountable for the intended
bi ol ogi cal AéfipdElcd ppovg [in apditigde dbe Rerertcrdhapute, 6| SAMAOFEBRS @k thencodi ng a
peptide of jfhbgidr Gaeme Aaa;ft@@tfbpaarﬂaysu%@q?aﬂg%ﬂr?@ AR do¥ite! B8O @
subject (as Is, or part of a pharnmaceutical cOnposi lpor]i)) where it is

t ransl at edexampiey thgrogat(inghiding Huceal obyubljogual) estahppsal Nopisaldinediding t he

phrase "actj g I0GHALCHE rafldifnd 6k UAES S tille, PRI RELERE R Ry be
prepared by any method known in the art of pharmacy, for example by bringing into

association the active ingredient with the carrier(s) or excipient(s).

Pharmaceutical formulations adapted for oral administration may be presented as
discrete units such as capsules or tablets, powders or granules, solutions or
suspensions in aqueous or non-aqueous liquids, edible foams or whips, or oil-in-water

liquid emulsions or water-in-oil liquid emulsions.



As used herein "pharmaceutically acceptable carrier” includes any and all
sol vents, dispersion nedia, coatings, antibacterial and antifungal agents
and t he |Iwkeoi3fhes7ase of such nedia and agents for phar ragauo1Zedo2ect i ve
substances is well known in the art. Except as any conventional nedia or
agent is inconpatible with the active ingredient, its use in the

t herapeutic conposition is contenplated. A carrier should be both

phar maceut iPhadragewioal fphiyditivne giapakdfyr @ee@phabldnmihifiH8 rs§NHeerQbnkei Ng
conpatible wiith the other ingredients and not injurious to the patient.
For mul at i of% 4ISFEle C?’F%H’éfé’dg (4 Lo gntaly confeglevigh thegpidermisgi thaar ent er al
(i ncl udi ng r&ubhel FanaRtsngddPeiadbisGe. ar, i ntravenous and intradernal)

adm ni stration. The fornul ati ons may conveniently be presented in unit
dosage form and nmay be prepared by any nethods well known in the art of
phar macy. PhanAsduit fofM Al APhddpted BHpRAYGRSistrARdM rltlzjéreoeefgl%l.ﬁ{it%& Lation of
all such conpounds including the effecFlve anpunts necessary to produce
desi rabl e ePfEeRts Grepms, sykjeasionsadetions) pokdrownsoluiionhepastes, geisl spemd. not be
further deggpiked Jyerein. WO 2013/021377PCT/ 1L2012/ 000295 28 Exci pients
that can be used in oral dosage forns of the invention include, but are not
limted to, binders, fillers, disintegrants, and |ubricants. Binders

itable f ical iti d f i ncl ude,
ut  are nof i HRELAPRERACH G en AR RSy, B0 BbIeaR BORbS arcnos.  gum

t r agacant hther fogmbhiations, arapuefeadblangpliadnthat iopicgl Emtsetho@SreamaciRen S0di um

al ginate, alginic.acid, other alginates, powdlered tragacanth, guar gum

cel l ul ose gcﬁgluﬁe@ S P@g?ffl\?éée ?Célg‘c:] }n,greéillmﬁ’aﬁ P PUPlo¥ed VB piIthsy paétticet at e,
car boxymet hyk el uhidsieleC aintidiin base) dhlimmEREROMETREIVY | ingRbet §8§)be POI yVi Nyl
pyrrolidi n?nes get hyl cel|lul ose, pro-gelatinized starch, hydroxypropyl

met hyl  cel fUPBRIsd R EheanWidy 3 qil-inavater oFeamose Ohwatgi-iorqil kaset her eof .

Exanpl es of fillers suitable for use in the pharnaceutical conpositions and
dosage forns disclosed herein include, but are not limted to, talc,

cal ci um caFpsmatestiead foymulagppnaflapisd dor tprjio @dninisatptr he tyd inklnde el | ul ose,
powder ed cglby ; . i it Ili4.Cl G.ac rbitol,
starch, pre- ge:"@t&?ﬁﬁ ggékgféa%%ﬁfiﬁgﬁg ‘ﬁfsﬂmﬁ??‘s Stg elfuzelgfl.h ElI'Pﬁle1 @Teﬂ:agfegor filler
i n phar nacespesidly ancdgnpusseliveris and dosage forms of the invention is
typically present in fromabout 50 to about 99 wei ght percent of the

phar maceuti cal conposition or dosage form Disintegrants can be used in the
phar naceut Plrahacotgd Sertriubtisnantiped dbr ©picaluciatakirdios g ehd @ows iedudehe

i nvention toger%Eovg%Zlest aﬁl et“rsﬂ theb{e di si nt egrate when exposed to an agueous
envi ronment - PabPATLCL BT AR ¥ 50 nuch disinte, grant night disintegrate
in storage, while those containing too little mght not disintegrate at a
desired rate or under desired conditions. Thus, a sufficient anount of

di si nt egr P PHANNGES Torapgiieps pdaptatuion 'oriral pdwinisiaiipg te shegein inpiudeal |y al ter
t he rel easg@n@ient, Necadft tsuRndiHA! gﬁislt@,% ?ﬁ,hﬁw%ré?%olﬁﬁ&‘i’s, s, QeMshRf

phar maceuti cal conpositions and solid ora osage forns descri bed herein.

The anmunt&bfliPgbungiceniamine he eeptiday ¢fahe buseibnupomanheattiplse coftzifiognul at i on,
and is reagl Ly, ies GRriiRhife LY Lhary skill..inAhe art.

Di si nt egrant 3 Ifthgt’ c:fg ‘age Eseﬁg?ﬁﬁﬁ’ﬁg‘ﬁrﬁgé%@?{éaﬁaﬂé oSt tcltogﬂ%n%grﬁ% oral or
nmucosal dozugeackeiash casfiers hajueonsepavden or nidy bekes, thisgkererseandate likerintagd t 0,
agar - agar , LI ci.d |-G rbonat e, Prinogel., mcrocrystalline
o ot goe, orBLRAS et iE i AGBRR: Gyl T enra oGS

means that the ointment, cream, emollient, balm, lotion, solution, salve, unguent, or

any other pharmaceutical form is applied to some or all of that portion of the skin of
the patient skin that is, or has been, affected by, or shows, or has shown, one or more

symptoms of the treated codition, for example, diabetes related skin injuries.



29 crospovidone, polacrilin potassium sodiumstarch glycol ate, corn,
potato or tapioca starch, other starches, pre-gelatinized starch, other

st ar ches,wol2ass2137her al gi ns, ot her cellul oses, guns, &QU/INI0A2/0002%5
thereof. Lubricants that can be used 33n pharnmaceuti cal conpositions and
dosage forns of the invention include, but are not limted to, calcium
stearate, nagnesium stearate or Sterotes, mneral oil, light mneral oil,
gl _ygeri n,d_ $1Orclbﬂtsii@|ambmlfi1:ciﬂn'ts()|the afunmﬂah gbierw ;gbyﬁsgl of ﬂiehﬂl;ir/erﬂio_}dlcfét She Stearic
acid, sodium | aur sul fate, talg, hydrogenated vegetabl e oi e. g.

peanut oi | FUBEPOHsEHY IiSPIIers SRTFIISHET sk Pl,ce@%é‘“al?\‘%gg‘? fiabges yeaydia bY corn oil ,
and soybeafopal YreshdICTIR! €% adrBssint MehnOd EAkAng &IrWodndWr dtlRal @@ar, and

m xtures thereof. Additional |ubricants include, for exanple, a syloid
silica gel hpAROSPIPowd of Patibiha fbTie ey niytis\mepabrane agaizGoor 8¢ Like| Kiifrore, M.
), a coagu ) - i id i : . of

bl ano. e o CAR B8] T p R B oo e T P M oo oy
Cabot Co. ofayBosbom intiais cpntacivdthring skin-ds canttey tngfexamiple.upsddthat gauze,

| ubricants ' [ f h . wei ght

per cent of O?{%Ea%%%@&%ﬁﬁ#@%ﬂn@gﬁﬁﬁgﬁg}%&j Oglrm%gilgéﬁee . n%%?% lé’n\%i ch they
are i ncor pon geediin whayl thel aglvers daks & andddr whatahe polymeoerostlioksi Mecssiags al so be

d. Ph i cal iti i Si . ' f.
venti on Arg OLF et BPRAL) ShPuR e TReRR ST eT aR RebE Ptk DA Conoal 1y

(i.p.), subewtanbpustiywdqsids shrgidanditeanuéeigllizel y (i. m) and intravenously
(iv.), as well as for oral and topical application. The conpositions for
parenteral admnistration commonly conprise a solution of the peptides or a
cocktail t prire@icutitaSoimagtiind aaiptal 6 Rbakll KinGdkidiRh, m@f 8¢ preabily an aqueous
carrier. A variety of aqueous carriers can be used, e.g., water, buffered
wat er, 0. 4898RPEHIIFES O(FN895Y| yci ne and the |ike. These solutions are sterile
and generally free of particulate matter. The conpositions may contain
pharmaceutical |y acceptable auxiliary substances as required to approxinate
physi ol ogi EBdrmaemgiral ifermylatioah adapteg Homwssedimiystaatian herfedt iha gamigeistas

toxicity adjjust) I . §.or: I e e, sodi um
chl or i do, o oot aRe par safint b el Ol R TR R ARSI,

concent r at Phmiforshehigeipilmagsteréd inthe manrenin which snufhie sakeh.arenby spidons can
vary w del e I I t han ut 1% -usual | tleast about 0.1%
to as nuc h}lﬂzlalgll ag@g %]§Ju\%g%%§a§§r% Ss\%ﬁ ﬁg e e taertl:etr é)(ftl Hlﬁrﬁor‘?fg%rl ﬁ%}d Blg%e'(lf fﬁl)n fluid

WO 2013/ 028 ApRCHATARO 2mORORS5w13eir dielrmerser iantquid SfoosdrhinBsgratioh ®cCcor dance
with the partjcular nmode of adnjnistration.se|lected.. More specifically,

" 6ot abl orsliits i O RGT toe PG SelePinpune | BEY T it RBERbn rmy be
prepared in water, saline, isotonic saline, phosphate-buffered saline,
citrate-buffered saline, and the |ike and may optionally be nixed with a

nont oxi ¢ stbgReteyHtal PHeatos Fdppied) IropbpisGHiondty haletge madeusre, t hese
prepar at i OpG1EBYuGOHt Alsh Rhibk 82§ bY abicYRed B REAMRatNR tH0WF heRled

m croorgani snms. Pharmaceutical dosage forns suitable for injection or

i nfusi on | AYEPEESEIZed piresolspachubieess egnYilEms. or di spersions or sterile
powders conprising an active ingredi ent which powders are adapted for the
ext enpor aneous preparation of sterile injectable or infusible solutions or
di sper si onBharPresfitea hbryyulatioes edapieddoevaoshgdmihotmtiorsmay bt eras¢meed 4sui d and

st abl e U“d&%aﬁggtﬁgﬂgkkh&%%‘%mf@%é?ﬁﬁ&#%?sa”df5t0f9&$- A liquid carrier or
vehi cl e of Pfie sol U I on, susﬁeﬁglon’or di% I?%ﬁ%%uﬁéysbe a solvent or

| i qui d di spersion nedium conprising, for exanple, water, ethanol, a polyol

ke, “vegel anred s es RE R e pee el b hRRV S e os

thereof . Pewpertew | wiclls toy @bnBR! dse ORSsubSUSPERS heBH MWovei BPRfdSicenm may be
mai nt ai ned, for, exanple, by the formation of |iposones, by the maintenance
of the des?ﬂpé?fr‘ﬁﬁ:rfﬁ%g?%@‘l’e%,of?Ihacttlﬁ%"@&’é@nbf di spersion, or by the use of
nont oxi ¢ surfactants. The prevention of the action of mcroorgani sns can be
acconpl i shed by various antibacterial and antifungal agents, for exanple,
par abens, chl orobutanol, phenol, sorbic acid, thinerosal, and the |ike.

| sotoni ¢ agents such as sugars, buffers, or sodiumchloride may be

i ncl uded. Prol onged absorption of the injectable conpositions can be
brought about by the inclusion in the conposition of agents del ayi ng
absorption, for exanple, alum num nonosterate hydrogels and gel atin.
Solubility enhancers nmay be added. Sterile injectable conpositions nay be
prepared by incorporating the peptides of the invention in the desired
anount in the appropriate solvent with various other ingredients, e.g. as
enuner at ed above, and followed by sterilization, as desired, by, for

o " 1 £ o, -, = o,




In various enbodi nents, the final solution is adjusted to have a pH between
about 4 and about 9, between about 5 and about 7, between about 5.5 and
about 6. 5yvoap13abery 6. The pH of the conposition nmay bePadjiuzizooess h a
phar macol ogi cal | y acceptabl e acid, bad¥e or buffer. Still further, the
conpositions of the invention may be presented in unit dose forns

contai ning a predeterm ned anount of each active ingredient per dose. Such
a unit mayybg adapt sslek@odd @ de addidA0RTIe Kggedicho dyrivtiaghtmafiohte pepti des
of the invention. Specifically, either 0.1-10ng/Kg, 5-15npg/Kg, 10-30ng/Kg,
25- 50ny/ Kg2@negbegemglasionsmay pprokigle alise @eabecanysiitionalin b RE ot | ve
dosage is t. 0 00 f } uib1® 1dr &@ about 90
ny/ Kg, aboge% t\’? Ehgjtg%egafhgul% &g,lyggé(%?aofog%?%ﬂlgggﬂ?é% rrbg/ Kg, about 0.5
to about 66dmipiskgtiorabauinclodylewriapegints0 ng/ Kg, about 0.8 to about 40

ng/ Kg, about 0.9 to about 30 ng/Kg, about 1 to about 20 ng/Kg,
specifically, about 1 to about 10 ng/Kg. Such doses can be provided in a

si ngl e dosén efurdsr aspeutyiterinadntidn porvetes adosthed foThee u¢atinenit emelpsaion | | of

course depend, on .t he ndi tion bei t,reated, .the r e dmnjstration
and the angOpﬁgllaﬁﬁtor YEEndf 1Y Og?attlﬁaéﬁﬁa? LAt S%tﬁ%&i%ﬁi ﬁhﬁgrg% %%d éfrﬁe
doctor's digusd-fetiied Asorddrdieahatoddmyised the adplbf adminserinde pabgnat er al

route, the conpositions of th ieg%enti on da r adn} ni stration

b t. f )
e bt r it e SRt e besogegtilly P e Aot TR iR peiienod

ng buccal

or subl i ngdahprisikeat Bhino AA8 déquehRPict@td by AG st cTGEQUCD ANO. KEHQ.nQual or
transdernmal ) or vq%ggi nal route. Such fornulations ma}/ par ed by any

be pr
met hod knoW-iSrPresHA- dbt NO¥ Sppramprdegmentgrdedyatiyss ar Hiplass iﬂ}?@‘?oﬁga Ut
associ ati o.ihh @kl Wicdddr alli @ile, Wh#' Rotibfhatios’ b€ iiSthre@ Mh&¥6H B e () .
Phar maceutical fornulations adapted for oral adm nistration may be
present ed gsmppssOneOBPUANg hesadh as capsul es or tablets, powders or
granul es, solutions or suspensions in aqueous or non-aqueous |i quids,
edi bl e foans or whips, or oil-in-water liquid enmulsions or water-in-oil
liqui d emulTeecass "BatumRfanataedliontingt o3 mytdaheremsandd apthedcipigns meathsder nal
adm ni stration may he present o TS 1eS: remain in
intimte c(51?9’&”‘33]{%V\5|mtehor!tO ?"’e%’?“ﬁgﬂ# ﬁlﬁ%glgf&{ﬁé&rsegg{xghgnltn ?E’%E‘gﬁg}agﬁgnﬁed peri od
of time. Phatholgieutiicddr. fDeameat’i rofess adeptapeliticoreatropit.cBhosadmineed of at i on may
be fornmul ated as oi ntnents, creans, s ensions, | otions,.
sol uti ons, WSAEERS argdpammalign, 4 ,Jecé%rsb‘t%ﬁ%g (S)#F(m?)i }Pgt?g(f’—l%r °Spp ?r\é\lgi?{c@]s to the
eye or ot h@soRtsermiak pdtiea®UBS “subfct &X aEpd e i Reaiobrish n@int: kion, wiiitte
formul ati ons are gr eferably applied as. a to%i cal oint mspt or cr eag}I When
f or mul at ed 2RI AEPH PBRPEPHdRB OLBE VBN PR Yéﬁ‘?“‘??&?“‘k?é EIWHOEVEE % t h

ei ther par g iPerRion 3 WRIEd, -in BIRE tPhBval, HvERBIe RASRW AviefudRinfMalion, the
active ingredient may be formulated in a creamwth an oil-in-water cream

base or a Vi&Eeeptides aid compesition o rtaiprition ay e bE RN R Ay dhs or

topical adi,gh 3, 2dfily ttﬂatti?,%%é%ggg@éﬂ&d&n?gﬁﬁgﬁ@mhm%& pdipoRet i ve

i ngredient 1 I ssol ved or sus I'n a Itable carrier, especially an
aqueous  soltheedeterioPhan rod ceeudisarddr o elomudasts dhprogegsgptustl diap cliniegdisigap of

adm nistratjon in the uth inclu | oz illes and nmout h washes.
Phar maceut i3 lsqf%?mué%gﬁag l%{%r;t% gtgelf o?ﬁ? gvgﬁlggﬁg%gglkrﬁn%i stration to the skin
i ncl ude oi ntnment, cream suspensions, paste, |otions, powders, solutions,
oils, encapsul ated gel, |iposones ceontajning the peptides of. the jnvention,
any nano- part PROVEE | oﬁfeé{FWR’ﬁgﬁffaiderﬁeﬁ’f i é’é%p,h%&?tlcs b&%’g’%ﬁ &880l dr vapors
cont ai ni ng ps@kdiveeRhhe s dEaavVARinbORGre RO TREIENE, | cepciatiarar doadiSion @gueous,
powder or oily bases, thickeners and the |ike may be necessary or

desirabl e. dM&eterm "topical ly applied" or "topically adninistered" neans
that the ointnment, cream enollient, balm lotion, solution, salve,
unguent, or any other pharmaceutical formis applied to sonme or all of that
portion of Toheckikyen thspe ttheraputic egalsska riherppputically-cbtectives apeap, ohfthect ed by,

or shows, . 3 : : khion, for
ol 6. o BEFLISREY BenaEpthe ARV uciTRY S0 b AR SR D 0205

from said disorders. The terms “effective amount” or "sufficient amount” mean an



33 In certain enbodi nents, the adm nistration of peptides of the invention
for the treatnment of skin disorders, specifically skin ulceres related to
di abet es,womy13ie137y t opi cal dressing. The term "dressi ngCTARZINY0@2LOVeEr i NQ
for a wound or surgical site, typical3y conposed of a cloth, fabric,

synt heti c nmenbrane, gauze, or the like. It is usually a polyner-containing
matri x covering an area of the skin. The dressing may or may not be in
intinate C%b@&tne\éésfsﬁ‘yttb%cﬁlﬂd"'a sé1tect@cﬁrbstte THeOTe % ARRERiméht GhRLAR"Q§ gauze,

or it can be a pol )érrer solution painted or sprayed on the skin, the polyner
sol i difyi n@lef@ﬁnlp% ¥ ki SRFEHY ©Oh dhe Giseasht InyanBcHTY Wahdihe rPreisERAvE Re pol yner
crosslinks m@t;@&@d D981k D 6l Q0B Srasib Qﬁdzate éﬁéu&{t&’%énekél krduly dr ogel s,
whi ch are intended principally to cover and wounds, surgical sites,
and the |i Kkege Rhaveiaiand pthat C(Tn@lﬂmatl@tt&k@ﬂwnésd@pta@@ldﬁarphry@@lm)l admi ni stration
may be presented as suppositories or enemas. Pharmaceutical formulations
adapted for nasal adm nistration wherein the carrier is a solid include a
coarse powder usedvhagina theaterncldesosdere réfers ©xangohéitiom inhehlrcbtrtgereZ@ :to 500

m crons whic which s i.e

by raprd 1 Aol AbaL RSk Ao RaS S ank B EhLkoB B o b e
powder hel dr alirab@atutpudes distEmfoaseysfutivtidrabl @istkass mxhapémsﬂda&ﬂer thoke carrier

|saI|qU|d for adm nistratipn as a nasa or.as n drops, include
nqueous or PSR Bhecsrt RS o Rin i bl roedbnth REban D

formul at i oRsapdast edndroneQdiyhipidis] afebiant Byhavivhal akll @RpicdlCldidgodd BE particle
dusts or msts which may be generated by means of various types of metered

dose pressdfFZEq apd o@BF@“ n&Big i ’i‘eroéheér COTHEL f ihgteoraay PlarRatduie] cal
fornul ati ongaslanhed haREoNAIINMouRABE RbRE i | (AN 1WIRY "BReRECSANbRLaS
pessaries, tanpons, creans, gels, pastes, foams or spray formul ati ons.
Preferred UFArditigasange nsssnaraeausiy vsadderdibse containing a daily, biweekly,
weekly, every few weeks or nonthly dose or sub-dose, as herein above
recited, or an appropriate fraction thereof, of an active ingredient. 34
It shoul d Oée gredent stvounidont hkatesito thdigtmeohof wbiehte, drrpgiients. emneedgheredfcul arl y

menti oned Q he £ i r

convent ond PRt he St PR ne P It 3, LARNHA SR e pERATAG by

guesti on, fttca:rabexeampxht&)nbcﬂrom&htmnstabltcewﬁmn tlmrtedatxmimrmﬂmtl:r kdreiodesvaiyed ncl ude
flavoring e further ect nvention provi des a.nmethod for
he. tr ent itk Esaith preuns s, SRS R PGS PR RC R ER e M o | east
one of a nahcab@inb@uq?a@rmtnea@ﬁuan ei;ﬂilffumﬁd rrﬁib rﬁfeeﬁbﬁttsofoga{t?] mfsrmt hod
conpri ses step 0 amnrsterrn a_subject in need t eof a

Cher apeut | B aBkpBie; U8 Sotatc GRuston Sabet shed Do PaPEHH BB R | de
conpri sing u@aﬁte@mbﬁk@t Al Ge IR YR EPLRAR QLS dnibhial. Me APRiIRINIPER: mbRodNO. 1,
SEQ ID. NO 5 or SEQ ID. NO 9, or any fragments, derivatives or anal ogs
t her eof, aa%@P@P%SI%@iSdOfsWU@H@éloénﬁédPW@dﬁtdh rs@ﬁ@ma&nﬁ}’co’i’@ﬂiﬂﬁatli“bns or

m xtures t f <Ok Q { #d r Endl &P
"treating" Q‘%\&? 5 ?ai%g%(n |%ﬁﬁag rﬁihégpﬁgrpgﬁr?ggjn%ﬁ?ﬂ?% %Sg%dz;rrrlr&s rlrean

i mprovi ng (bnmam)reqrfrmpeca@lnenmhfelmnduluccas onosﬁrswésveﬂfad:mmansr yit shoubl prat i ent
having a p%&tgﬁ) tl?agl ec%%c%ﬁ%?n cases criF E(%]t n&n suli) tn?et#l hde otatl?lg%%veﬁtté [ eat ment.
Those in nee are mammal il an sub ec S 'SUTTerin rom et abol i ¢
or infl ammatagrty pdifsmicdersig ddyniflipedtioa rvid' mp:rcuors ulbnkiap Waternke&i ‘sptagingeant any

mamal for ich administratio f the p es of th |nv i,on, or any
P mcout PELESASR SO EsciH Tt (e Serdige bt o Srgcesos teah DTl Y o
prevent, owerfamE r@redsih@w;aﬂawmﬂs)ucxh chsaf ofl BdmhaNsubjdee mﬁhlls@ﬁﬁg andhe
conposi t| ons of the invention al sg be admnistered to del ay the onset

of a di sor 8&Ppositipgs of he tqﬁ’én‘f%’ptoi @'ésPaH?fH IEGH%S?OEIP Si& admingsatigrhgreht | on
post pone tlg@mglestﬁﬁd,,ptr)qlt,d%ﬁ c@fbylaAEihel meoer or sl ow down its progress such
that clinical signs of the di sorder woul d appear |ater than t hey woul d

W thout treatnment. To provide a "preventive treat ment" or "prophylactic
Lreatment” 1hs (i i yééi'm@al [ tRald Yo lRN\Chienb) BPEERMRAOENBEY @a Preven!
sonet hi ng, especi a a conditiron or disease. I eve ese therapeutrc
goal s, a t Hegapqhtinmebdticalefgeacthat wilogwitrthe bfolctgml or medical response of a



conpositions or peptides of the invention nust be adm nistered to a subject
suffering fromsaid disorders. The terns "effective anmount" or "sufficient
anmount” rEarrosN2134D 2013/ 021377PCT/ 1L2012/ 000295 35 anpmoi/InBgze®asy t o
achieve a selected result. The "effec¥%i ve treatnent anmount” is determ ned
by the severity of the disease in conjunction with the preventive or

t herapeutic objectives, the route of admnistration and the patient's
general comghuk| HBysleRt@nin®@%r hRind Hat RNRin2! B8EH BNSledREdE!, QBRikAAMN (O the
attendi ng physician). As used herein, the term"disorder” refers to a

condi ti on mMgdighldostor peptbercdinigiagi st ur bance of normal functioning. A

"di sease" is any abnornmal condition of the body or m nd that causes

di sconfort, dysfunction, or distress to the person affected or those in
cont act w Wscerfmg pler wenemiSekmenit fsthe eethed of ithe inyerfidyy dlzed pgmingstarest| ude
injuries, di fodal T . : I hav{ ar d
at ypi cal vgélﬁgﬁng%\tgb%?mse? )réﬁc 81?82%&%3&/ ulﬁlcgﬁ% 8?\@&?\%%'?@' mcell’ af:%ﬂ{]exts

t hese may Imgoonsiddevaidedorsnalngumhehaibl e categories. It should be noted that
the terns "disease", "disorder"”, "condition" and "illness", are equally
used herein. The present invention relates to the treatnment of subjects, or
patients, iAracc{sAtheiag b taﬁcis)tﬁﬁf??lﬁyﬁrﬁagmtgf ﬁm}lﬁletﬁ%d obthojigadntion theedihinisteréds meagt
any organi sm who may be affecte t he abpve-nentjon nditions, and to
whom t he t PEXPTREAT CTX‘EPW?EI@WE?Q H1oeserYs ngtp@%gqeﬁlﬁ}jﬂ; ﬁ%gr G4y humans,
donestic aﬁqgrﬂg{is’@@lm%@rrmmgdme@@mh as canine and feline subjects,

bovi ne, sim an, equine and murine subjects, rodents, donestic birds,
aquacul ture, fish and exotic aquariumfish. It should be appreciated that

the treated s4in8Clo NRY M6d} StRBYnhERIT R @Hect@A0 oRNthEBverMBRE the
speC|f|caIIX, t he. met hods and conpositions of the invention are intended
m

for mamal sdmpisterefpprlyicptide eumrisestan Gnyngrecichscquenpe danmted by THQAWR: BR-t he
pr oposed tB,eéraaﬂgfﬂa@%ﬁéhﬁ%&%%ﬁbé@h@é&@n’ equi ne, canine, and feline
ifically

subj ects, nost Spe umans. Tt should be noted that specifically in
cases of non-human subjects, the nethod of the invention may be perforned

using admi g SLEALT AR EE TN OF WK IRGNAL Bha. fLSH AP BY, Oral
gavage and directly 1nto e di gestive tract of subjects 1n need thereof.
It shoul d bshahting hgncasot mdiabdiiin, pactchdng aglbopsé noleamee, ofedheingnplsuily ect

adm ni steri[(;lg[il of thi composi t itgns of tt he invention to H;E{Tp%t ilent i ncl udes
both sel f - SiENSFFLY ! CHIRd MU IR PaPIPORSEY PHEDPM Femt” by &t her
person. Theah@bMer dkpREARE Weduiak Isyruff £ead bV ENBARHMtedutine IstHipNdRds b0 Nean
that anount of a drug or pharmaceutical agent that will elicit the

bi ol ogi cal UedPmedi cal response of a WO 2013/021377PCT/ 1L2012/ 000295 36
tissue, a system animl or human that is being sought by a researcher,
veterinarian, nedical doctor or other clinician.

The net effect of the administered peptides is anti-inflammatory and anti-diabetic.

In fact, the method of the invention may be particularly suitable for the treatment,
amelioration, prophylaxis or delaying the onset of metabolic syndrome or of any of

the conditions comprising the same.

In certain embodiments, it should be noted that Metabolic Syndrome or any of the
conditions comprising the same may be at least one of dyslipoproteinemia
(hypertriglyceridemia, hypercholesterolemia, low HDL-cholesterol), obesity, NIDDM
(non-insulin dependent diabetes mellitus), IGT (impaired glucose tolerance), blood

coagulability, blood fibrinolysis defects and hypertension.



According to one enbodi nrent of the nethod of the invention, the

adm ni stered pol ypepti de conprises an am no acid sequence denoted by SEQ
I D. NO. Iwoani3any37iragnents, derivatives or anal ogs thePedfL20Azo®reel Nng to
anot her enbodi ment of the nethod of t3fe invention, the adm nistered

pol ypepti de conprises an am no acid sequence denoted by SEQ ID. NO 5, or
any fragnents, derivatives or anal ogs thereof. According to yet another

enbodi ment Mdre tspeifig@tipoge ahethdtBof M¢ERALrADn mégeb@gmaeie%e&@éiu&mnmept i de
conpri ses 3@@&”‘ no acl d sequence denoted b EQ ID. NO 9, or any

fragments, PrART, P@g’gﬂfméﬁéﬂ?}@%n% hisrosgt of digbeley tyae H. disbeies tradi 87 t he

met hod of thedibhy&nthen cbffdsh. to at | east one of: enhancing gl ucose

met abol i sm 1 ncreasing glucose tol erance, reducing plasna glucagon |evels,

i nduci ng insulin receptor expression, increasing G.UT-4 gl ucose transporter
expression j r : : : i : | evel s of

| L-10. Thelnngﬁgglﬁ?%g?&gf H{phﬁle&gﬁimﬁfn?lfgtlg%g&bg%?? Ilciisggldfes&grﬁﬁ ll%{rl n Icgnamat ory and
ant i - di abethiceapentivall nefiectivhempentinddt hsttohe of the grptidercompyising apaquencaul ar | y
suitable f t IRY . ioration. prophylaxis or delaying the onset
of net abol ?%:notstééﬁ&gr%%gi AT %@’5@ y?’f% E |3P?ag‘ﬁ'§s %?ﬁﬁﬁi%i{glﬁ&? he %Sane. In
certai n enbodéipeoitisequencs hawbinhgtbe soti@ ding katmbiMati@ladri mixGyexdhergef o any of
the conditions conprising.the.sane / be at, | east one of. .

dysl | popr of'D! REHCAORBRPEFIG S SaPe D BERgpuFIER & L Broinesphancingouy

HDL- chol estletak)metadotisit and iNBERMe( flocosk neletahdt, deReRsEnt tdilahetmsomel | i tus),
| GT (inpaired L_‘%co e %gﬁl erance), blood coagulability, blood fibrinolysis
def ect s an&efﬁ%}% PENEYSh. WO 2013/ 021377PCT/ 1L2012/ 000295 37 Mbre
specifically, the method of the invention may be suitable for the
treatment, anelioration, prophylaxis or delaying the onset of diabetes type
11, di abet BsShpylpdeinogd thay theseapsptides. plsp agferect bnbrrein os ARG ensABRBHodi ment |

the net hodyefe dhB&niHIVEE HiRbht GRMBRLbS 85 ol REsa0BY Qih%ﬁr? %E%]ue.nmieo_%, the .
t herapeutically effective anount of at | east ‘one of the peptidé conprising

a sequencePpbiddt ddhaverpn wwrdown asigw, regmating relupremiescls. déndevdtlieves or
anal ogs thgreafu [ ' ' t

conbi nat i oné1 orS rlrcl%?rgf%s{g% ﬁ’é& 8@?‘10%?"%532‘3‘ gﬁ%‘%{@g ?%ﬂ(g) ﬁ%(}:l in ?621%%“” tﬁﬁ;e/ sarne.
Thi s net howse afiflieqieptides of fhedivienton mayciablegirstectph nfiaseanattaboThesefornd

i ncreasi ng:; £ 0| er ar . lead to the | oweri of seru | ucose
levels. It'7s %%I%gg%ec %@?Ogdg%grﬁ%lgﬁ %Wé’%ngmﬁéaﬁ ‘fl%é;sa, mf\gﬁ%ci)&g%?’g}! i‘éamg%’%her ein as
APC2 and ARCHhe twemens hewtotayiod, peophyiasie bt délipignthi onscRsf cxpdiessiestdly a heart
tissue. I\/bgeo.¥.er Bhe\fgegi des of the invention were shown as down

regul at i ng PSP UCE e FEVEPE- Since of the main risk factors related to poor
prognosis after heart attack is high glucose levels, the use of the

pepti des olf the invention may enabl e protection after heart attack.

Ther ef or e, 5 $PBfpPabANBER S, the dnatindi madilates theeThIldntThdncelr balangedn & net hod
that may baibfii hakbEint@brt he treatment, anelioration, prophylaxis or

del ayi ng the onset of a cardiac disorder, specifically, heart attack. In
sonme enbodi nents, the nethod nodul ates the Th 1/ Th2, Th3 cell balance in a

subj ect i nARRRHAIPe RO method may be applicable for the treatment, amelioration,

prophylaxis or delaying the onset of an immune-related disorder.

In certain specific embodiments, the peptides of the invention may modulate the
Th1/Th2, Th3 cell balance towards an anti-inflammatory Th2 response. Thl/Th3
response may be particularly applicable in immune related disorders having an
undesired unbalanced pro-inflammatory Thl reaction. For example, such immune-
related disorders may be an autoimmune disease, graft rejection pathology and an

inflammatory disease.



Accordingly, the nethod may be applicable for the treatnent, anelioration,
prophyl axis or delaying the onset of an imrune-related disorder. In
certain sweenfymiymbodi nents, the peptides of the invenPtCcoaLmayoweul at e
the Thl/Th2, Th3 cell bal ance towards38an anti-inflammatory Th2 response.
Thl / Th3 response may be particularly applicable in immune related disorders
havi ng an undesired unbal anced pro-inflammtory Th 1 reaction. For exanple,
such i mrune-rel ated di sorders may be an aut oi nmune di sease, graft rejection
pat hol ogy and an inflammtory di sease. = WD 2013/ 021377PCT/ 1L2012/ 000295 38
I n one embddidemmbodieeniethpoiethpd hdhs Ayentiom Aurthsr toeeprisesnie ses of he st ep
of adm ni sty@hinGerfls at RIS LnOARIAA hbApahic LGk apeutic agent. The additional

t herapeutic agent ray be any anti-iInflammtory agent, including NSAl Ds and
steroidal agents, or any anti-diabetic agents. In a further aspect, the

i nvention i j f . | [ ted pol tide
conpri si ngﬁg%d‘ig%ﬁlﬁgﬁg‘%@p i%guﬁ%e&%ﬂ%t !érc?f? %{-/u g{r@ng%igér £ Qm(%f%{.%?%\lo 1,

SEQ | D. NOSA8DepandSE@oidhlBigeNS. or @ny amddiabgyicfapaginrent s, derivatives or anal ogs
t hereof, or a nucleic acid sequence encoding the same, in the preparation
of a conposition. The conposition is suitable for the treatnent,

amel i orati @m,a furtbprhydpastj sheomvergloayis ndirebled tongetus@foral 1bBashe el a

met abol i ¢ dilsord. r and.an inmune- r.gl ated dj sorder. Accordi &g to _various
enbodi ment 8YPHREYR ETPREHTS YR A SequRReesieRYES BY p5hongof SRS dnfidsi ti on

conpri ses ansBQi o Mol d & SRENCe NBMRtad A8y fSERents erNQivek .or GhalBgy
fragnments, derivatives or anal ogs thereof. According to a nunber of

enbodi nent $€TPReOHB| RSl AHE SGeEICs FngadEngphepsamss il fho PraprwEtien Mhasi t i on
conpri ses asmpd¥itA, kd hnFRAMBA &SRO kR Ind¥earR R, 4R tioNdon Sprofiyl ARy
fragments, derivatives or anal ogs thereof. According to sone €nbodi nents,

t he pol ypept fldeying g ausetiohat fpagoae f iadnetafolic fésordsmpad e iomueorgatédses an

am no aci dgggguence denoted by SEQ ID. NO 9, or any fragnents,
derivatives or anal ogs thereof. As denonstrated by the Exanples, the
conposition prepared using the polypeptides of the invention may |ead to at
| east one X I S I 1 nereasin | ucose.t,0l erance,
reduci ng p?‘fggoﬁglﬂ ﬁﬂgglg%ﬁ &ggog%gengl?&l%l?@%lk%ﬂlﬁésﬁ ﬁdnl%r%%gﬁtg’grraﬁg&ﬁ? Ssi on,

i ncr easi ngc@gFitibnghupose anramispacid ecquengardzasiedby SEEHUDI N@. deoumy evel s of

TNFoc and 1[:educi ng. serum I evql ) gf ltj" 1 p. WD 2013/021377PCT/ 1L2012/ 000295
ragments, derrvatives or analogs thereof.

According to a number of embodiments, the polypeptide used in the preparation of the
composition comprises an amino acid sequence denoted by SEQ. ID. NO. 5, or any

fragments, derivatives or analogs thereof,

According to some embodiments, the polypeptide used in the preparation of the
composition comprises an amino acid sequence denoted by SEQ. ID. NO. 9, or any

fragments, derivatives or analogs thereof,

As demonstrated by the Examples, the composition prepared using the polypeptides
of the invention may lead to at least one of: enhancing glucose metabolism, increasing
glucose tolerance, reducing plasma glucagon levels, inducing insulin receptor
expression; increasing GLUT-4 glucose transporter expression, reducing serum levels

of TNFa and reducing serum levels of IL-1p.



39 According to particular enbodi nents, the conposition prepared using the
pol ypeptides of the invention is for the treatnent, anelioration,

pr ophyl axwe 2013/ded7ayi ng t he onset of the netabolic syndPowgLmn2/efo2zeny of
the conditions conprising the same. 13 certain enbodi ments, it should be
noted that Metabolic Syndronme or any of the conditions conprising the sanme
may be at | east one of dyslipoproteinema (hypertriglyceridem a,

hyper chol eg{ces@ingMita, érﬁwl!dum%@in%ﬁiser@k) coﬁF@s‘iﬂldny , prifakdaM (si@n-thdrsul i n
dependent di abetes msFI i tus) npai r ed ucose toler ance) bl ood
coagul abi | PPYyPeRsidgo At fq‘fbﬁﬁ“f?&‘ﬂ% it f%reff@ctr%atla . BYPERIRENTs | RSPPhYIAHISs BRCi f i ¢
enmbodi ment %lela#/lﬂg t&%ﬁ@&%f%@ﬁelﬁﬁ(ﬁfé%@rﬁcﬂohﬁ% loRgf woﬂqﬁé ¥(Bﬁlmdn§l%§m91f1s1ﬁé1€
invention is for the treatnment, angelioration, ‘prophylaxis or delaying the
onset of dil#Femes type |1, di abet es type | or any diabetes rel ated
condition. Thus, in numer ous embodi ments, a use of the invention is
contenpl ated according to which at | east one of the peptides used may
conpri se t lecatimembeligene ot empdd Uemo@édheaéfl@&@lib DyN@ome carmiyg)f(tkmpti de
APC2 and APC4A S tlveII ny f r agment r|v tiv alogs

t her eof ofondlthoﬁlglg Tacitd ﬂge)e Sﬁ%ncrélaéngeoof“ I%as[t ghe % dyS?lﬁfrOteﬁl fations or
m xt ures tﬂwpemﬁglwerﬂaylacbymnﬁbhstmlmmﬁwS{mgclﬁdimaalbrmbam NERDM n t he

preparati o Thi |on ich en hances, gl ycose
et Aot 1 T e, ERoRe st REE dhd e mRalr Bt SF g HECbT ser um
gl ucose Iev@jgalabimy,@h@ulfﬁnb@[yn@uﬁebtg fathybbgenkioMent i on further enconpasses

the use of functional fragnents of any of the peptides of the invention.
Non limting exanples of functional fragnents may include the peptides of

SEQ I D NO. 11l 3peciit @ndbdlBentt,hdt c@ﬁlﬁodcl Ngk:@ﬁl@di ki Qﬂ@%@p@ﬂudta@%f pept i des of
SEQID NO 1, 5 and 9, respectivel re speci |ca |y, the conposition

prepared adEIHING 8 ﬂ@fh864}@@%@14@%%@%%@%@ dedparg dengpseloosome

enmbodi ment g;,pae 1%3 ﬁ%hﬁé@‘es@?peﬁ o?Qﬁ’f&‘iHEe%&trblﬁéh cGRER@Si tion for the
treatnment, anelioration, prophylaxis or delaying the onset of a cardiac

di sorder. In other enbodlnents t he conposition prepared using the

poL YPEPt! 980,00, MM RSkt BN T e shpedibance, 0, 2
?z\e/eﬁm)ggl :wgm:ch%z;tt lhsst cmarp:tfstht ipoptides epa:t ethyuginngist Hee pminepepd |sd@s:ncn‘ t he

t hat, g IaX|s or ing the
onset of an |m"rune [f cfsrglpsag(ri pep ?13 cer a?rir:: g%@ 1 fesgecélﬁ%lcy’l ﬁ%ts t he
pepti des ofraghents, rt!éﬁmzitiv@:ﬂ oﬂaiyalds!gsdhbxabie of henuthlid ddi@ segieicecalcbdibgli@nce
towar ds an antl-lnflammt ig]g h3 res nse rrg%{lbeap htlcul arly
appl i cabl e*1 Fintitie ‘P@P&f@ mHit‘:FB’r 8" Ha¥Wrig HSIH%I FEHE b M hced
pro-infl anmt @) if hhe HRPatation of FOEoRYRMIR € This Usopo TR ewhigh &hﬁﬂ)céb sorders
may be an autoirnmune disease, graft rejection pathol ogy and a

i nf | anmat ogvcwwé%@hsm@eéﬂ%ﬁ%e& guspss fAeransnPay e e ovaring q§ @ﬁlﬁasu tion

prepar ed Uélu@&setlgk%lsp@ﬂ %B@lﬁtﬂeqﬁﬁedoﬁaatttﬂg VKGR ﬁﬂ’t‘ﬂexf b £sséé0tHPﬁlheS§f at | east
one additional therapeutic agent. In yet another aspec he invention

provi des aftricBelahiregnesdl gipapof Be periideusiethy mventeont Nelatlmetmg examples of at i on,
prophyl aX' ﬁoﬂ?%r?%ﬂm%]xgscﬁlgfmgﬁ g Ehe%fzﬂf?&es ofg‘ég IBU[@OO 3,34 ahm s raFel at ed

di sorder and a neta sor tide conprises an am no acid
sequence démotieul rygreamys alnlee PHptiSEQL SEQ. IDN@:O 1].5 8Q, réspectid@ly. 5 or SEQ | D.
NO. 9, and any fragments, derivatives or anal ogs thereof.

More specifically, the composition prepared according to the use of the invention may,

according to some embodiments, be effective as a pharmaceutical composition for the

treatment, amelioration, prophylaxis or delaying the onset of a cardiac disorder.

In other embodiments, the composition prepared using the polypeptides of the

invention modulate the Th1/Th2, Th3 cell balance in a subject in need thereof.



The invention al so provides a nethod for at |east one of enhancing gl ucose
nmet abol i sm i ncreasing glucose tol erance, reducing plasma gl ueagon |evels,

i nduci ng wWo=i¥a2137@cept or expressi on, increasi ng G.UT-4PgiracmezoGeensport er
expression, reducing serum |l evels of #NFar and reducing serum |l evels of the
met hod conprises the step of adm nistering to a subject in need thereof a
therapeutically effective anmobunt of at |east one isolated pol ypeptide
conprising an am no acid sequence denoted by any one of SEQ ID. NO 1,
SEQ ID. NO 5 or SEQ ID. NO 9, or any fragnments, derivatives or anal ogs
ther eof , a AsgeBigdo £aF nbedimsib dhe pEBRISHIpn IR AsAnsIngaly POBRBItHAE PHns or

m xtures t . Lot BhHI S - . ific
erbodi mont . po e o O PRARLIL SRR, DR ing e RP S

2013/ 02137 2PCImib2G1@¢OHY2ES. 41 | n anot her enbodi nent, the nethod is for

i ncreasing glucose tolerance. In yet another enbodi nent, the nethod is for
i ncreasi ng GLUT-4 gl ucose transporter expression. In a yet another

enbodi ment In tcheaimeptuiic esibbdimeniediei pegtider efmhk axralngon imayNBEadulita the st il |

anot her e ' t thod is for .reduci rumlevels of 11-113.

Di scl osedngﬁg}%zgt}ﬁ %?@&aim © oy af% BEHH W"ggﬁsﬁﬁa@lm\ésmfpﬁ%en?%n i s not
lji m Ited tCI 0 ﬁbhparﬂ&ﬂﬁﬂ;cwp@ﬁca@leﬁﬁgl Esmulteirdlods Sik@pas BNdng Gip @addsireds "

i scl ose erein as such netho t eps. and, conposj ti ons .may var onewhat .

It is al so“Péa?%e‘ﬁrﬂi%'ﬂ Wt?rﬁaihfﬂégctt’@}"m%ﬁbleé Plﬁséaé]héﬁngf{lﬁeireé%ﬁied for

t he pur poseisfdeelestdyi BENgh PREdimERhar digR0 d AR NEe®ibh Y paRslogOtand Nniended t o

be limting since the scope of the present invention will be limted only

by the appdHHEUNXyHidE2%nd equi val ents thereof. It nust be noted that, as

used in this specification and the appended cl ains, the singular fornms "a",

“an" and "the" include plural referents unless the content clearly dictates
ot her wi se. AraerdingHio yariqusjesbodiaentsi thatcompouien pragared avinsg Be palygertidst ns whi ch
foll ow, unl . iGOR e AL SaiSE tie rdenconprise”, and
vari ations Ogﬁr(‘:%ﬁﬂ%gu 'colr}g%ifcsoe?" %aeggé‘s%ﬁpr%?% ) %ﬂ‘]ﬁﬁ %glimder stood to
inply the inclusion of a stated integer or step or group of integers or

steps but not the,exclusi : ; ] i r. of
i nt egers o?n g?te?)nso .the]i'ﬁsé’e?tm %o@mg%nglg}e{fgér%‘?%sang%@&?%S?@Eépﬁlﬁgtf?{/%&&ﬁ uL?eechni gues
enpl oyed byrettheni, nwetibarien,i proplaylaxyd og delayingstheamsetodf sthleapraseot an nventi on.

It should be appreciated that while these techpni ques are exenpl ary of
pref erred éIHB‘BB‘TRFFE%‘fcgdPBI}deT AR gy petphalis %for%l%eqﬂﬁg’gﬁ??&?f% FHYLL eso?l}ls kill in
the art, iRmhicid Riudibe d@ivesidtandosebOSRO.GD. WO I, SEE.APNINDe StohdEQnuUer ous

nodi fications can be made without departing fromthe spirit and intended
scope of t AR Nveraps @py fragments, denvatives or analogs thereof.

The invention also provides a method for at least one of enhancing glucose
metabolism, increasing glucose tolerance, reducing plasma glucagon levels, inducing
insulin receptor expression, increasing GLUT-4 glucose transporter expression,
reducing serum levels of TNFo and reducing serum levels of IL-1B, the method
comprises the step of administering to a subject in need thereof a therapeutically
effective amount of at least one isolated polypeptide comprising an amino acid
sequence denoted by any one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9,
or any fragments, derivatives or analogs thereof, a nucleic acid sequence encoding the

same, any combinations or mixtures thereof or any composition comprising the same.

In a specific embodiment, the method is for enhancing glucose metabolism.



42 EXAVPLES Materials D(-) Mannitol (Prod: 291484B, BDH | aboratory

supplies) PCR apparatus (MyCycle, BioRad, CA, USA) TNFce.

and IL-13 ELISA

(Bi oPl ex Woaemsms¥7di abetes kit cat#:171- F7001M and nou®ETAIhi1 Th@d298 t

cat#:171- F7001M Bi oRad, CA, USA) d udoneter (Accucheck,

Roche] RNA- Save

(cat#:01-891-1B, Biological Industries, Israel). RNeasy mni kit
(cat#: 74106, Q agen)EZ-first strand cDNA synthesis kit for RT-PCR

(cat #: 20- 8QQ affdher BnBbAgich@the Infdhtsltis f&%lcréaﬁﬁlgglu}:os@(ﬂ-l@ﬂm@. een Master M x

(Cat# Mr122, Pronega) PBS (Catal og No. 02-0

-5A, Biological industries)

Maxi sorp 96-wells plate (Catal og No. 442404, NUNC, F96 Maxisorp). TW20
(Catal 0g Ney yQZLAdmilemNmRSHS Ohe BRthol (R REaNRe GERARE F1uchR Ringidt cal s, )

expression.
In a yet another embodiment, the method is for reducing serum levels of TNFa.
In a still another embodiment, the method is for reducing serum levels of IL-1[3.

Disclosed and described, it 1s to be understood that this invention is not limited to the
particular cxamples, methods steps, and compositions disclosed herein as such
methods steps and compositions may vary somewhat. It is also to be understood that
the terminology used herein is used for the purpose of describing particular
embodiments only and not intended to be limiting since the scope of the present

invention will be limited only by the appended claims and equivalents thereof.

It must be noted that, as used in this specification and the appended claims, the
singular forms “a”, “an” and “the” include plural referents unless the content clearly

dictates otherwise,

Throughout this specification and the Examples and claims which follow, unless the
context requires otherwise, the word “comprise”, and variations such as “comprises”
and “comprising”, will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or group

of integers or steps.

The follow"i-ng examples are representative of techniques employed by the inventors in
carrying out aspects of the present invention. It should be appreciated that while these
‘techniques are exemplary of preferred embodiments for the practice of the invention,
those of skill in the art, in light of the present disclosure, will recognize that numerous
meodifications can be made without departing from the spirit and intended scope of the

invention.



Goat anti-rabbit HRP conjugate antibody (Catal og No. 7074, Cell signaling)
TMB (3,3",5,5 -tetranet hybenzi di ne, Horseradi sh peroxi dase substrate,
Cat al og N8O 2BES02137300M., M| 1ipore) H2SO4 (Catal og No. PEIABAA2/00622% ar o)
Met hods General Methods of Mol ecul ar42Bi ol ogy A nunber of nethods of the
nol ecul ar biology art are not detailed herein, as they are well known to
the person of skill in the art. Such nethods include PCR, expression of
cDNAs, transfection of human cells, and the |like. Textbooks describing such
met hods ar?g(e.%. Sanbrook et al, (1989) Ml ecular C oning, A Laboratory
Manual , Col ﬁﬂg Pﬁ§ Har bor Laboratory, |1SBN. 0879693096; F. M Ausubel
(1988) Current Protocols in Ml ecular Biology, |SBN. 047150338X, John W/l ey
& Sons, Inc. Furthernore, a nunber of imunol ogical techniques are not in
each inst adddcrgdscribed herein in detail, |ike for exanple Western Blot, as

they are wejly Neaws bR g.4§%%%%]%gé§%@%?%2/ 000295 43 the person of

skill in the art. See, e. w an 988) Anti bodies: a
| abor at or y PBrapatratuCdMyCSplei BipRddr GArUBAbor atory. Ani mal s and treat nent

{1 om b | rorEa P Iav A TPERIC ety s R ea PR TE M e T Che

ani mal f acionteyTH1ODHD I8t cath €7 ICETIDARYY Bicka] cAyusAhe mice were given standard
I aboratoryG how and water ad |ibitumand kept in a 12-hour |ight/dark
cycle. Al CAHPHEIET BXsEricRedtshsler e carried out in accordance with the

gui del i nesrofa-bhe (ba#8elb1-ad! BRIdgid f@hsiAd Rleexperiments for Care and Use
of Laboratory Aninmals and with the authority specific approval. ELISA

general pr BiGeWIMighliy vati i9hRe Qirgrmbfoitt vent cRNdayysthests kisfaRTeBERI ne t he

o g Nt | el ey ) L aai |y- asshyed onsyme. EL) Shs
can provi d&oRaqgeryMavsailir @Pé#lbﬁféﬁléjmﬂlwh or antibody concentration. An

ELI SA i s aphtve: proged 2: b ) mcrotiter plate wells with
anti gen di F§§ggat?ﬂﬁgg@s&u)ﬁ%g‘%ﬁ%‘%@ﬁ%ﬁg‘ﬁ%&%sh; 2) block all unbound sites
t o prevent Maalssm Yoosillsiplete (Gsaliog No.i4d 2BRANEDE,iH96 RBGisonpubat e 1 h and wash;

3) add ant%ngy%éagarl]%z%,hﬁo.%%—a%;8@9%@«#3 | h and wash; 4) add anti-human |gG

conjugated to a ne 1n and wash; 5) reaction of a substrate
with the eR3xr€atiogNood6dEo Ve didnudedispr oduct, thus indicating a positive
FeaCt 0N Goat anti-rabbit HRP conjugate antibody (Catalog No. 7074, Cell signaling)
TMB (3,3',5,5-tetramethybenzidine, Horseradish peroxidase substrate, Catalog No.
ES001-500ML, Millipore)

H,80, (Catalog No. 5552540, Frutarom)

Methods

General Methods of Molecular Biology

A number of methods of the molecular biology art are not detailed herein, as they are
well known to the person of skill in the art. Such methods include PCR, expression of
cDNAs, transfection of human cells, and the like. Textbooks describing such methods
are, e.g., Sambrook ez al. (1989) Molecular Cloning, A Laboratory Manual, Cold
Spring Harbor Laboratory, ISBN: 0879693096; F. M. Ausubel (1988) Current
Protocols in Molecular Biology, ISBN: 047150338X, John Wiley & Sons, Inc.
Furthermore, a number of immunological techniques are not in each instance

described herein in detail, like for example Western Blot, as they are well known to



FAGS protocol Cells were washed and suspension was adjusted to a
concentration of 1-5x106 cells/ml in ice cold PBS, 10%CS, 1% sodi um azi de.
0.1-10 1.wg@/anB/mi37rhe prinmary | abel ed anti body were addedI/iioimemessary,
dilutions were prepared in 3% BSA/ PBS3 The suspensi on was i ncubated for at
| east 30 nm at roomtenperature or 4C, then washed cells 3 tinmes by
centrifugation at 400 g for 5 mnutes and re-suspension in 500p1 to 1m of
i ce cold PBR pdO9% BCSkillld sedirimeazide. HERM Snd8lage ’q‘[@%&?%ﬁf%%w% a

fl owcytoneter. 44 ELI SA procedure: A calibration curve from 2000 pg/m to
31 pg/ M wPopHepatwgeb{okietriag Hartonlplialont a standard protein in PBS. The
sanpl es were thawed quickly in 37C bath. 70 p.1 duplicates of each bl ood
sanple (no dilution) and 70 pl triplicates of the standard sanples were

| oaded on Anfsl gwhiyrageenieddine pl at e, and i ncubated at 4C overnight with

shaking. T 1,04l t [ ed.an he pl ates washed 4 ti.nes using a
nul ti - pi pe?t% gh% ?hgg%ﬁg Q%W ?nﬁgeP%é ef‘fgér)m%fin RGPS TOBF t he

bl ocki ng bidfler B{@8thBSAusaenRBShehveAlk nicadest maneael inehd animadfatiie, pl at es

i ncubated at _roomtenperature far 1. hour with shaking. The |.iquid was then
r emoved ang)otnhet {;')L]Ieactoeé) anvééiahcggyﬂﬂﬁ RES WEF YR § 3?5"*?18'?05@9%%31 ArB300 p. 1

0. 05% TW 2@aien alPBBirurrand Bagi &ch itDhourt Iipd/8pR eidle Al AildaDeRpermsntE ettt ed 1: 250
in diluent 0.4)5% TW 20, . 0. 1% BSA in, f’FS%ﬁJ and a 100ul of detection

anti body weFESY S408Y 2F5TEaEh Iﬁheaﬁ‘l’&fl ReuBh theglsgel it ifettigr e for 2
hours wi t hegleakieng foTbge lih@Uisél oMBSborNEH ARABNGdd 37d hdsuBbay %%%ms hed 4
tinmes using a nulti-pipette with 300 p.1 0.05% TW20 in PBS. at

anti - r abbi PALR®!-conj ugat ed antibody was diluted 1:200 in diluent, and a
1000 of HRP conjugate was | oaded in each well and incubated for 30 m nutes
at roomtenperature with shaking. The liquid was then renoved and the

pl at es washeth zer¢rbrrotgspng a mul ti-pipette with 300 pl 0.05% TW20 in PBS.
For devel o . 0 , ol h ggpﬁj i.ne r.seradi sh
per oxi daseggﬁjggsefl;rg(?g) I%M%&gﬁgéd%%aygagﬁﬁﬁeﬁ} %n & nghga%peeg{%ﬁﬁfi ‘Ftda bl ue
col or devehwibedies Poths thepsedeitivito pfreitple 300y12N ak2B0Obywesiag addemlicsAsor bance

was determ at .[h.a.mcroplate rea G ucose .t ol erance test At
t he end opblgfggrésr icﬂéﬁ% ? l]t;nV\%l v?/gsé]%'sassaggégleﬁ%gs’% ngsésaﬁ% Hedee (aG\‘*#"lwas
per f or med. m€eremicoe ofiemsigsh arv eslitoder tingdttraféi. OAnt BLEYNTI iRi $tfivatskpn of the
test. Qucose was.injected intraperitoneglly. (i.p. 2 Kg body wei ght)
and bl ood GriEhEs l} ‘é‘{fg %‘F’é&eﬁﬂg’%?(%lg‘ ”gh?h i‘%ﬁé’" Big‘i‘t%‘ﬂ é’ %ﬁéﬂ“g‘,‘bai"sémn 30 nm
60 min, 904@randiwesh] 20blatR alBLeEngkits oS Brevars 8163 Ssveecbuhy insRERIFCRY tai |

vei n bl ood. us] standard gl uconeter. Plasnma gl ucagon assay Mce tail
vein was pﬁﬂ%&é@’% H}do‘éi%{;%gﬂ&f’&saéum taé}éf'aV@g@ ipeytily th andaieshr

gl ucomet eradd MO RAHZNA2 L3 Gd Rt tlalaﬁ%ﬁlngéi)%&‘éw‘lﬁh hﬁ@%g%l@nai geg&%q{f gand GLUT-4

PCR anal ysis Mce were sacrificed an ssected. 15- appropriate

ti ssue wasSUPEKAh Withdhs erryei t ddodupe RINAIOSERdepTodRIA thisssindixatingct pabitiveom t he

ti ssue using.@aQ RNeasy mini kit. Honogenization was performed using a 22G
needl e and syringe. cDNA was prepared fromthe RNA using EZ-first strand
cDNA synthesis kit for RT-PCR PCR of sanples was perforned using GoTaq

G een Naﬁﬁﬁc%’é@ &gj ng appropriate priners (40 cycles, annealing
t enper at ur'e’ §
Cells were washed and suspension was adjusted to a concentration of 1-5x10° cells/mi

in ice cold PBS, 10%FCS, 1% sodium azide. 0.1-10 ng/ml of the primary labeled
antibody were added. If necessary, dilutions were prepared in 3% BSA/PBS. The
suspension was incubated for at least 30 min at room temperature or 4°C, then washed
cells 3 times by centrifugation at 400 g for 5 minutes and re-suspension in 500ul to
Iml of ice cold PBS, 10% FCS, 1% sodium azide. Cells were analyzed using a flow-

cytometer.



Serum TNF a and IL-1 fi assay Bl ood was drawn from each nouse and col | ected
separately in a 1.5m vial. After 30mn to 1 hr at roomtenperature, the
clotted bWwoadidmass7centri fuged at 300G for 15 m nutes at PATILFhzo®egrer nat ant
was collected to a new 1.5nl vial andMcentrifuged again at 300G for 15

m nutes. The supernatant was collected to a new 1.5nl vial and frozen at
-70C for later analysis. Wen ready for analysis, the blood vials were

qui ckly thaywad i.p.4,mater bath at roomtenperature, and then centrifuged at
13, 000G for 10 ‘'mnutes at 4C. | es were anal yzed according to. the

Bi 0- Pl ex PAccalisetgn ¢urst ﬁmt@%f’g\‘ggﬁa?ﬂ pefmhyanPepaed BoterighBuaRkCH at e.

Fever se Tt 0361 PLASE FFhY RGBT BT na0al yakay Rsyperdar madul n vari ous

ti ssues, in or est pattern of expréssion of the noveI
proteins i goplates of Tk RGR samnrdt t(ncoﬂléut@pblamba()wért@l%@s fob thepstapdatst es

o om0 e i E Bl SRR O o S e sRadpnend, 720
;)1;1 eAPeC- t2| gglﬁﬁpséaém@dﬂflﬂadwu{ngwﬁh&xeﬁeqmemdearxdeh@pémbsasas BEQ4 1timeN@sing2  encodi ng
anpl Pf Ped e tgrgt %Yfﬂ‘rf&sg% Bﬁﬁoﬁgg&g?@ %ggg‘?\%cérg%o %P@E&q onoclzt%eﬂclhlélj n#at he

priners deppiadshcksa as PEEQwhi 106384 in Sachrekli and WO plates incubated at room
2013/ 021377PCT/ 1L2012/ 000295 46 Wth_ res o the APC: 2 al SO
named Uzi - fcmmsrain, foral mguf it BRiBs alfl ]éqpuﬁi wa§ 6‘&&&%"%’%‘ 694°§@ ‘%’0

det er m ned “ﬁa%\ﬁ%nérﬂsﬂ@ adf1H-pRRsE Widseo Mo @ﬂ% T48-70he PBSOBsrCieteofior, he PCR
was sequenced. The PCR products were anal yzed on_agarose gel s nppafgﬁ st ai ned
wi th Cyber terspenifiq smibdy veedbycd ka ipruei QAP W ot: ¢ he %@3‘«’1 uct was

eval uat ed ygi Qqﬁpﬁa&te@ﬁmﬁwﬁm‘@wﬁam mf@cm oMl dng isempRStE adoad t hat
APC2 is expressed in the human heart and in hocytes. EXAMPLE 2 APC- 2

i nproves glangesgurt bl dnve with shaking. The liquid Was en removed and the plates
washed 4 times using a multi-pipette with 300 ul 0.05% TW-20 in PBS. Goat anti-

rabbit HRP conjugated antibody was diluted 1:200 in diluent, and a 100ul of HRP
conjugate was loaded in each well and incubated for 30 minutes at room temperature
with shaking. The liquid was then removed and the plates washed 5 times using a
multi-pipette with 300 pl 0.05% TW-20 in PBS. For development, 100ul TMB
(3,3',5,5"-tetramethybenzidine, Horseradish peroxidase substrate) were added to each
well and incubated until a blue color developed. To stop development, 50ul 2N

H,SO, were added. Absorbance was determined at 450 nm in a microplate reader.

Glucose tolerance test

At the end of experiment (two weeks) a glucose tolerance test (GTT) was performed.
The mice were starved overnight prior to administration of the test. Glucose was
injected intraperitoneally (i.p.) (2 g/Kg body weight) and blood glucose levels were
measured at time-points 0 min, 15 min, 30 min, 60 min, 30 min and 120 min. Blood

glucose was determined by sampling tail vein blood using a standard glucometer.

Plasma glucagon assay

Mice tail vein was punctured and blood glucose was assayed using a standard

glucometer.



Mal e C5713116 mice were divided into four groups of 5 mce each. The
control group (G oup |I) received 5% Mannitol 1V (200 1.1L 3 tines a week).
G oup || weceiwed’a dose of APC2 (0.25 ng/Kg body wei ghtPLTAL1012e®2%5 week.
Goup Il received a dose of APC2 (1.6 ng/ Kg body weight) 3 tines a week.

G oup IV received a dose of APC2 (15 ng/Kg body weight) 3 tines a week. The
mce were treated for 2 weeks. At the end of the experinent, a glucose

tol erance Ygslin &lJihr WRSCEOM4P S 8iAfhisas described in the Methods section.
The results of the GIT are presented in Fi ?ure 1. As can be clearly seen,

APC- 2 i npr ddiedl werusassiEicedopst distesten 1 320ms o depondeatissentay 2keh &8 opt i mal

response o QﬁSfli\é@tpinf@A—%aE?e. T AY 2 DOAY 108 1 QBT th&B e qgﬁgQ@RN em mini kit.
2013/ 021377PCT/ 1L2012/ 000295 47 EXAMPLE 3 APC-2 reduces plasnma glucagon In

addi ti on t Glo@PEgnirdtion o peporasdusigs a @3gawedle vrd syrinee s DA wpeprepiedescri bed

in the Mt S i O I s, K . +F 2, were
reduced in I?Ig)gjdtg g gﬁdﬁ{eg%%]g%?ﬁﬁngtﬁ%g ﬁ%ﬁ%@ﬁ% gg @K@{ mggb 5 S?I%fg%gas es

| nsul i n Reseppearforard uSnGol ag Gueaddastar Mix wspgeppoytias pAmetsid0 eydesof t he
experinment, the mce re e rificed, the splenocytes were collected from
the differ SRR EGIEHDS 2 "the RNA | evels of HPRT (control), insulin
receptor and GLUT4 were assayed. Results of these Northern bl ot anal yses
are presented in Figures 3A-3C. As illustrated, both insulin receptor and
GLUT4 wer e Seiprt B0 gred-{Aeifte treated with APC-2 in a dose- dependent

manner, W tg, ey hdTBlawh NS th@NmBRSeiMedubded b GSratd £ 8 £d.3MIt Nall AR/ Kg body
wei ght. The results presented by Exanples 1-4 cl earlty denonstrate the
p

f easi bi | i t pOwin esitngt tdeen MPEeRMs Hoq dettesk blpobwinceatiipegn aidP06Maald ng
gl ucose metahali $M-aSFAC ARtk SQE A8 ted FEAMRWE1 3mh S0 ahd CohiRfughPC 3 CDNA

again at 300G for 15 minutes. The supernatant was collected to a new 1.5ml vial and
frozen at -70°C for later analysis. When ready for analysis, the blood vials were
quickly thawed in a water bath at room temperature, and then centrifuged at 13,000G
for 10 minutes at 4°C. Samples were analyzed according to the Bio-Plex Pro assay

instruction manual using a flat bottom black plate.

Reverse Transcriptase PCR (RT-PCR)

RT-PCR analysis was performed in various tissues, in order to establish the pattern of
expression of the novel proteins isolated. The PCR conditions applied were 95°C for 2
minutes, followed by 40 cycles of: 95°C for 45 seconds, 59°C for 45 seconds and

72°C for 5 minutes, with an end cycle of 72°C for 5 minutes.

EXAMPLE 1

Isolation of APC-2 cDNA

A c¢DNA having the sequence denoted as SEQ ID NO.: 2, encoding the peptide APC-
2 (having the sequence denoted as SEQ ID NO.: 1) was amplified using a human
¢DNA library purchased from Clonetech and the primers denoted here as SEQ ID
NOs.: 3 and 4.



A cDNA having the sequence denoted as SEQ ID NO.: 6, encoding the peptide
APC3 (having the sequence denoted as SEQ ID NO.: 5) was anplified using a
human cDN®Ol2biver377pur chased from C ontech and the pri mec3/Iimno@ddsher e as
SEQ ID NGs.: 7 and 8. Wth respect totthe APC-3 peptide, al so naned Uzi -2
herein, a maximal cleavage site probability of p=0.544 was determ ned

bet ween am no acid positions 18 and 19. The product of the PCR was

sequenced. Wiiereked: RPHRINPES pBfid:, ARGhMARPUAN REaH ISR GRLSCI@REsSH@I ned Wi th
Cyber Green (Invitrogen and the intensity_of the PCR product 48 was

W ) . the P
eval uat ed WEIPABILE] R0 76huis dsermings) Beowsen aming acikpasitiony LAoHsS: at ed t hat
APC3 is expressed in the human spleen, testis, small intestine, colon and
ki dney. EXAMPLE 6 APC-3 reduces TNF a and IL-1/3 Male C57B1/6 m ce were
di vi ded i ntlbe pedpcigf ippCR as seguencedaldte PCRprodent wete agalyead qn@eaiwpe | )

ved 50 - o ¢ ved a d
of A3 (0535 T RBt, ity Gt bl iR St bmogl PP pRGFEMNES 2 Gose
of APC3 (1v&snglidiedonthe RieRghCher@Dor pedyzer.vithe kesulty demporisivated et 4Bd- a dose of
APC3 (15 n%/ig(gxéaﬁegg%dfi\ﬂ?lﬁ%%r)an%eéﬂ %eﬁnwg)lé.teghe mce were treated for 2

weeks. At fhe e experinen nd 1L-113 were neasured in the
m ce plasnma, and the results are presented in Figure 4A and 4B,
respectively. As clearly shown, APC-3 reduced both inflammuatory cytokines
| evel s in a dose-dependent manner, with optinmal response observed for 1.5
ng/ Kg body g gAPC3 dosage. It was therefore evident that APC3 can
down-regul ate pro-inflanmmtory cytokines (as manifested in the observed
decr ease | AF&ef BrATPYES BIUS0s1AleTRIEe a) . and therefore can be used for the

treat ment afaaubohirgmaRe vhrs BRERE ih dR SR{GE aF 5 mie RBLBR cobtrbColf 1S wel |
known that high IL-113 is associated with di abetes. EXAMPLE 7 1sol ati on of
APC- 4 cDNA{(Group 1) received 5% Mannitol IV (200 pL 3 times a week). Group II received a

dose of APC2 (0.25 mg/Kg body weight) 3 times a week. Group 111 received a dose of

APC2 (1.5 mg/Kg body weight) 3 times a week. Group IV received a dose of APC2

(15 mg/Kg body weight} 3 times a week. The mice were treated for 2 wecks.

At the end of the experiment, a glucose tolerance test (GTT) was administered as
described in the Methods section. The results of the GTT are presented in Figure 1.
As can be clearly seen, APC-2 improved glucose tolerance in a dose-dependent

manner, with optimal response observed for 1.5 mg/Kg body weight APC2 dosage.



A cDNA having the sequence denoted as SEQ ID NO.: 10, encoding the peptide
APC- 4 (having the sequence denoted as SEQ ID NO.: 9) was anplified using a
human cDN®Ol2biver377pur chased from C ontech and the pri mec3/Iimno@ddsher e as
SEQ ID NGs.: 11 and 12. WD 2013/0213#7PCT/ 1L2012/ 000295 49 The product of
the PCR was sequenced. The PCR products were anal yzed on agarose gels and
stained with Cyber Green (Invitrogene), and the intensity of the PCR
product wagEx®Paaed usi ng Bi oRad Chem Doc anal yzer. The results

denonstr at g&é}hat APC4 is expressed in the human spleen, testis, colon,
small inte Yo reduesspdes Jtecklucageiart | placenta, |iver, Ki dney and pancreas.

50 CLAI M5 Iy Adsidicabaited mRahyp I rwer 8 ce
Senct od byﬁI; io s SItEQ ID%HEN%QQNQQ%W lé'v%ls @stgwg?dr!@d hgecf%qy(ﬁo 9. and
e§]=0

any fragne dgspitipat Ppema QWCWUB‘@&S fhe Qé@f in Bigupsr, vt a@dededpml ypepti de

accordi ng {QseCdedideds Ch, £pEBri ses an amno acid sequence denoted by
SEQ I D. .Se egr anyméﬁiﬁggl%}ents derivatives or analogs thereof. 3. An

i sol at ed pol ypeptide according to claim1, which conprises an am no acid
sequence denoted by SEQ ID. NO 5 or any fragnents, derivatives or anal ogs
thereof. 4. An isolated pol ypeptide according to claim1, which conprises
an am no aE&zAMBI}Eehce denot ed by SEQ ID. NO 9 or any fragnents,

derivative ana ﬁg spl ated nycl ei c acid nol ecul e
conpri si ngiﬁsze ﬁ'eeﬁﬁ‘g%g d'?"ﬁ&ptﬁ" @BQE | RIS YRD T gﬁ?‘ﬂ’@cﬁﬁ‘ ani no aci d
sequence de\mdteeadd by tha Ry padineenQ ftheSRe wek sabiiced, thSERndclles N@e cRlI&tedSEQ 1 D.
NO. 9, and any r(? nts, derivatives, and anal ofgs t here
the erent mice groups and the RNA levels of HPRT (control) insulin

receptor and GLUT4 were assayed. Results of these Northern blot analyses are

presented in Figures 3A-3C, As illustrated, both insulin receptor and GLUT4 were up-

regulated in mice treated with APC-2 in a dose-dependent manner, with maximal

induction observed in mice treated with 1.5 mg/Kg body weight.

The results presented by Examples 1-4 clearly demonstrate the feasibility of using the

APC-2 peptide of the invention for treating glucose metabolism associated disorders.

EXAMPLE 5§

Isolation of APC-3 cDNA

A cDNA having the sequence denoted as SEQ ID NO.: 6, encoding the peptide APC-
3 (having the sequence denoted as SEQ ID NO.: 5) was amplified using a human
cDNA library purchased from Clontech and the primers denoted here as SEQ ID
NOs.: 7 and 8.

With respect to the APC-3 peptide, also named Uzi-2 herein, a maximal cleavage site

probability.of p=0.544 was determined between amino acid positions 18 and 19.

The product of the PCR was sequenced. The PCR products were analyzed on agarose

gels and stained with Cyber Green (Invitrogen), and the intensity of the PCR product



6. The isolated nucleic acid nolecule according to claim5, which conprises
the nucleic acid sequence denoted by SEQ ID. NO 2 or any derivative,

nmut ant, fwagren213y7 honol og t hereof, wherein sai d nucl eiPcTActod2/mmkecul e
encodi ng a pol ypeptide conprising an 4nm no aci d sequence denoted by SEQ

ID. NO 1. 7. The isolated nucleic acid nolecule according to claimb5,

whi ch conprises the nucleic acid sequence denoted by SEQ ID. NO 6 or any

derivati ve wasetainicd fsiROBBRE] ChehiDwe R yleherRetsulheh&isRas@i Rpel ei ¢ acid
nol ecul e egcodl ng a .pol ypepti de c%dnprl sing an am no aci d sequence denoted

by SEQ | D7 'Re§Pr&sed ig thefygap spieen, %G@P]éiﬂéesém? goleplaad kideeyaccor ding to
claim5, which conprises the nucleic acid sequence denoted by SEQ ID. NO 9
or any derivative, mutant, fragment 51 or honol og t hereof, wherein said
nucl eic acid nol ecul e encodi ng a pol ypepti de conprising an am no acid
sequence deRofMp g SEQ ID. NO 10. 9. A nucleic acid construct
conprising a nucleic acid sequence denoted by any one of SEQ ID. NO 2,
SEQ |ID. N@PCB?mdua’E_Q"NIF&)and\H,-I;BO or any derivative, mutant, fragnent or

honol og th ch constru |onaII rt.her conprises operably

| i nked r eg éﬂ/ﬁm BIEAEE &WT%E "}&ﬁ %&&F%@gf’gg mjecc st srsnirel #eeR he

nucl ei c aC(@roﬁpﬂﬁtdceie&d 8%CRERHIRY TV Q260 ?LYB Bmes & 1vech). ORSIp ﬁ%&ax&eﬁ%ﬂs“ or med
or transfected with the exIEresm on vector according to claiml A

conposi t i oA*ESIAFISi(Ag° sme/Kehedy whght) 38mas ewego Gypeapl lﬂeeltfdrqﬁqssoﬁwg an
ani no aci dxpeqyes dg/ﬁgrb%f%gmmym&%eék iy horecDRa daoSiipaddd NO. 5 o

SEQ ID. NO fragments, derivative anal ogs théreo or a
nucl ei ¢ aclld féﬁﬁuﬁé’ﬁélewélrsbaéltwg%tdwekaﬂm mis@iverecsated St weekopt | onal | y
further conprising a pharmaceutically acceptable carrier, diluent or
excipient. 13. The conposition according to claim 12, wherein said

pol ypept i dét dempdicele arpezimeny TaFxchnsdiLNeeredpaoired ub;heSEiQe plabinaNO. 1 or

any fragnent derjvatives or | o thereof. 14. he conposition
accordi ng 6 %’Féfs fq 3te %@P@fir}n%aég”ﬂg §é| et ‘"Eﬁé’e?fﬁ’ﬁiyr iSerdeasly shAvRo aci d
sequence dapgteddiytd B6R infldhmNEty Ftdkined Wl i@ MBRL EeperdRhd Maiiey §3mor anal ogs

t her eof .
optimal response observed for 1.5 mg/Kg body weight APC3 dosage.

It was therefore evident that APC3 can down-regulate pro-inflammatory cytokines (as
manifested in the observed decrease in serum IL-1B and TNF-o), and therefore can be
used for the treatment of autoimmune diseases and especially diabetes, since it is well

known that high IL-1( is associated with diabetes.

EXAMPLE 7

Isolation of APC-4 cDNA

A cDNA having the sequence denoted as SEQ ID NO.: 10, encoding the peptide
APC-4 (having the sequence denoted as SEQ ID NO.: 9) was amplified using a
human cDNA library purchased from Clontech and the primers denoted here as SEQ
ID NOs.: 11 and 12.

With respect to the APC-4 peptide, also named Uzi-3 herein, a maximal cleavage site

probability of p=0.731 was determined between amino acid positions 20 and 21.



15. The conposition according to claim 12, wherein said pol ypeptide
conprises an am no acid sequence denoted by SEQ ID. NO 9 or any

f ragnent swodetryozai7rves or anal ogs thereof. 52 16. ThePCoApwa2/HG0095
according to any one of clainms 12 to 45, wherein said conposition leads to
at | east one of: enhancing glucose netabolism increasing glucose

tol erance, reducing plasma glucagort |levels, inducing insulin receptor

expr essi onypl BRiiga s i K udsdghcos erHe P Hbt &S w&%%ﬁ?ﬁd%, agh®eICi Ng
serum | evel s of TNFcc and reducing serumlevels of IL-111 17. The

conposi t i ogelagebitgipetyvith CybaiGreang Inviegeas nanskihelingensisn el the BRRipsodyct

phar maceut iyGabyORRAR I MBRIPCndMBok LEHAE he rATR SRR wlf QPOVI axi s or
del ayi ng the onset of at |east one of a netabolic disorder and an

i mune-r el dtiedxpeiesot dethe huti@n sPlgen, phstisneden tsingl linlegimpokikdcyigs.aatir di ng to
claim17, | n.Saj: 1 tlon is for the treatnent, anelioration,
prophylaxigﬂﬁéﬁ%gfégkﬁa&%ﬁg%%ﬁ%gg'of the nmetabolic syndrone or of any of
the conditions conprising the same. 19. The pharmaceuti cal conposition
according to claim 17, wherein said conposition is for the treatnent,
anelioration, prophylaxis or delaying the onset of diabetes type Il

di abetes type | or any diabetes related condition. 20. The conposition
according to claim 16, wherein said pol ypeptide conprises an am no acid
sequence denoted by any one of SEQID NO. 1 and 9, and wherein said
enhanci ng gl ucose netabolism and i ncreasing glucose tolerance |eads to

| owering serum glucose levels. 21. The conposition according to claim 20,
wherein said conposition is a



pharmaceutical conposition for the treatnent, anelioration, prophylaxis or
del ayi ng the onset of a cardiac disorder. 22. The pharnaceuti cal

conposi t iw 2ac01irng to claim 17, wherein said conposi PconLmzmioatses t he
Thl / Th2, Th3 cell balance in a subjeci® in need thereof. 23. The
pharmaceutical conposition according to claim 22, wherein said conposition
is for the treatnent, anelioration, prophylaxis or delaying the onset of an
i mune-r el aCedINiSsorder. 53 24. The pharmaceuti cal composition according
to claim17, wherein said conposition further conprising at |east one

addi tional therapeutic agent. 25. A nethod for the treatnent, anelioration,
prophyl axi syor deh ayia fdibepi®etoniirishly dnasiho %ﬁ,sgéueﬂcfﬁéﬁ%' dyCary! SOT der
and an i mmune-rel ated di sorder, sai'd nmethod conprises the step ot

adni ni st eri #§ ¢foSERsUbj MRt 1i HEQeBY NBef @ofSER. tiRe NEhtand ahy Yraghfmst i ve

amount of af.{.88sk oPé‘r%ng%?Ae?éo?d pol ypepti de conprising an am no acid
sequence denoted by any ‘one of SEQ D. NO 1, SEQ ID. NO. 5 or SEQ ID.

NO. 9, or any fragnents, derivatives or anal ogs thereof, a nucleic acid

sequence engodin inatiens, or,.m xtures thereof qr any
conposi t i onnf'corrp% %Pﬁbeﬁ?) @pgé{ﬁh\é.ag%g&l iy ﬁoedra’}g} h&&*@%‘%ﬂ?ﬂ?ﬁba‘t PP &Fh 25,
wher ei n sai stqpaky paptaddy SEEMIPI NOSI anngfiagmens) dirisgiide oeLaigptepdr.by SEQ
ID. NO. | or any fragnents, derivatives or analogs thereof. 27. The nethod
according to claim25, wherein said pol ypeptide conprises an am no acid

sequence dehot edAbitols@polyPeptiOacrding &Ndlaibd BOMBEE SomEREd MAdhin8aci@l anal ogs
thereof. 28. The net pg}d cgﬁdi ng_to claim?25, wherein said pol yPepti de
conpri ses anIAHfRELE ys%é: O R prny dragiperimgeriy g venes anglogs tharepr.
fragnents, derivatives or anal ogs thereof. 29. The nethod according to any
one of clai 25 to 28, wherein said nethod | eads to at | east one of:
enhanci ng gt uco<¥ HREAEPivesRude desoeding iylgmub gduch eamnrisercan amisdadiing pl asma

gl ucagon | exgldce dddiea ib?@E@ﬁyJ NG, g &%ﬁgﬂém%grcﬁﬁ%tﬂgs od J%E?&l'eﬁgf GUT-4

gl ucose transporter expression, reducl erum | evel s of cc and reducing
serum | evel s of |L-1(3.

5. An isolated nucleic acid molecule comprising a sequence encoding a
polypeptide comprising an amino acid sequence denoted by any one of SEQ. ID. NO.
1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any fragments, derivatives, and analogs
thereof.

6. The isolated nucleic acid molecule according to claim 5, which comprises the
nucleic acid sequence denoted by SEQ ID. NO. 2 or any derivative, mutant, fragment
or homolog thercof, wherein said nucleic acid molecule encoding a polypeptide

comprising an amino acid sequence denoted by SEQ. ID. NO. 1.

7. The isolated nucleic acid molecule according to claim 5, which comprises the
nucleic acid sequence denoted by SEQ ID. NO. 6 or any derivative, mutant, fragment
or homolog thereof, wherein said nucleic acid molecule encoding a polypeptide

comprising an amino acid sequence denoted by SEQ. ID. NO. 5.

8. The isolated nucleic acid molecule according to claim 5, which comprises the

nucleic acid sequence denoted by SEQ ID. NO. 9 or any derivative, mutant, fragment



30. The nethod according to any one of claims 25-29, for the treatnent,

anel i oration, prophylaxis or delaying the onset of the netabolic syndrone

or of anywofot3e13endi ti ons conprising the same. 54 3PCTIhE1ewhed

according to any one of claims 25-29,51for the treatnent, anelioration

prophylaxis or delaying the onset of diabetes type II, diabetes type | or

any diabetes related condition. 32. The method according to claim 29,

wher ei n sai ok Wholej; nharadfll wieteypefilli MiRlet0 BRA | BE18c1A eAtEdRR AGIdhpepssence

denoted by any one of SEQ 1P NO 1 and 9, and wherein said enhancing

gl ucose met SBAT LR AATRIMG CHIITGE GIOEdIY SES)- dPe@el eads to | owering serum

gl ucose levels. 33. The nethod according to claim32, wherein said nethod

is for the treatnent, anelioration, prophylaxis or delaying the onset of a

cardi ac di sor der’ ugaic apifeconEiieh doraprEHIR Rerleio acidyeauracaofenoledi tmsanz'% 29,

wher ei n sai aye hgy T/ , C I LI ubject in

need t her eo%en&g,%m'Tﬂ%%n%i %’O%E(g'cg%rrgﬁ)hgrb%os Ec 'glleﬂ 4, 1%?8?9§§g5ﬁa§§§,mm ,

amel i or at i oRutapl Hsepeeixirhogrolagethaseph gvhtiche comsett O?ﬁo?ﬁyifmwgﬁgegg@ﬁ]@se?h

di sorder. j.ng to any one of clains - 35, further
oqp%éabyt‘lgnpl)c@ Td30fd6 SRR

conprising t

10.  An expression vector comprising the nucleic acid construct according to claim

9.
11. A host cell transformed or transfected with the expression vector according to
claim 10.

12. A composition comprising at least one isolated polypeptide comprising an
amino acid sequence denoted by any one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ.
ID. NO. 9, and any fragments, derivatives or analogs thereof, or a nucleic acid
sequence encoding the same, said composition optionally further comprising a

pharmaceutically acceptable carrier, diluent or excipient.

13. The composition according to claim 12, wherein said polypeptide comprises
an amino acid sequence denoted by SEQ. ID. NO. 1 or any fragments, derivatives or

analogs thereof.

14. The composition according to claim 12, wherein said polypeptide comprises
an amino acid sequence denoted by SEQ. ID. NO. 5 or any fragments, derivatives or

analogs thereof.

15. The composition according to claim 12, wherein said polypeptide COmprises
an amino acid sequence denoted by SEQ. ID. NO. 9 or any fragments, derivatives or

analogs thereof,



of administering at |east one additional therapeutic agent. 37. Use of at

| east one isol ated pol ypeptide conprising an am no acid sequence denoted by
any one oVO3EQ21D7 NO. 1, SEQ ID. NO 5 or SEQ ID. NECTAL20a2/000a95y
fragments, derivatives or anal ogs theieof, or a nucleic acid sequence
encoding the sane, in the preparation of a conposition for the treatnent,
anel i oration, prophylaxis or delaying the onset of at |east one of a

met abol i ¢ di&or detie agtfp@ionardadmzeloaiBdott spct@hs 1238. 15Thendiss @gcor di ng
to claim37, wherei .S id po|ypeptide conprises an anmino acid sequence
denot ed by &EROsiiEN R@as ° g‘rle&ﬂyoqer 8l rfehtncingd ghupesst molekolism, dner®EE t her eof .
55 39. The psersaceassicnd récmcﬁga%aar&? , IMEI%?HER@S?' #d g’ﬁﬁs%hhdfec&gSPF | S€s an
am no aci d sequence denoted &f EQ IEI'D. . 5 or any fragnents, “derivatives
or anal ogs FiPEsEER. IngreasingHel. U5« ghecoss dansportes expragsimn3drdusihgseim lsalsd

pol ypent | dewOawR hifsah AULAOLAG dr fefuence denoted by SEQ 1D NO. 9 of

any fragnents, derivativ anal 0gs ereof. 41. The use according to any
one of claims 37 to 40, wherein said conposition leads to at |east one of:

h in co net abol i s i hcreasi gl ucose tol erance, reducing plasm
glnuggglongl gt}él ssﬁ}en%né?oﬁﬁmin%cﬁ?ﬁ e @cé%r@xﬁﬁ%@gi Wi CPREPEU Ay 2GLUT- 4

gl ucose tr aptmpodceaticabx@nEBRioaTor hediainitat, Sefetitiey, Prspr9laxiENECRIRY 1 educi ng
serum | evel iccording to claim4l, wheréein said

of IL-1P. 42. The use ] :
conposi ti ontﬁi3 gnsrebﬁl’_fattf?és"tornﬁﬁf ?r@ﬁiagd TET 309 ShimmpynsoRipreg:iisordst- del aying the
onset of the netabolic syndronme or of any of the conditions conprising the

sane. 43. The uyse according to claim4l, wherein said conposition is for
the treatnelfr  The pharmaceutical composition according to claim 17, wherein said

composition is for the treatment, amelioration, prophylaxis or delaying the onset of

the metabolic syndrome or of any of the conditions comprising the same.

19. The pharmaceutical composition according to claim 17, wherein said
composition is for the treatment, amelioration, prophylaxis or delaying the onset of

diabetes type 11, diabetes type I or any diabetes related condition.

20.  The composition according to claim 16, wherein said polypeptide comprises
an amino acid sequence denoted by any one of SEQ ID NO. 1 and 9, and wherein said

enhancing glucose metabolism and increasing glucose tolerance leads to lowering

serum glucose levels.

21.  The composition according to claim 20, wherein said composition is a
pharmaceutical composition for the treatment, amelioration, prophylaxis or delaying

the onset of a cardiac disorder.

22.  The pharmaceutical composition according to claim 17, wherein said

composition modulates the Th1/Th2, Th3 cell balance in a subject in need thereof.

23.  The pharmaceutical composition according to claim 22, wherein said
composition is for the treatment, amelioration, prophylaxis or delaying the onset of an

immune-related disorder.



anel i oration, prophylaxis or delaying the onset of diabetes type Il,

di abetes type | or any diabetes related condition. 44. The use according
to cl ai mwO,201¥7n said pol ypeptide conprises an am neCadizizemasnce
denoted by any one of SEQID NO 1 aré 9, and wherein said enhancing

gl ucose netabolism and increasing glucose tolerance |eads to |owering serum
gl ucose levels. 45. The use according to claim44, wherein said

conposi tion is a phai maceutical conposition for the treatnent,

anelioratio hyI axis or delaying the onset of a cardiac d| sorder. 46.
The use accg‘}d ﬁ*%t PhEmgCEHtLa] C%‘B?%‘i“ﬁ‘ ﬁ?@%énﬁoﬂaﬂmow nﬂdl@tﬂat eBid he

Thl / Th2, Th@r&@lsltioh ®hrBHRE SorhflistheSH Ria@Ghe bR EAmEREL 80
2013/ 021377001 AL S0 1oy oo canttishe e fiche Wil acco?dﬁ ag?o clai m 46, wherein

sai d conposition is for the treatnment, aneliorati on pr ophyl axis or

del ayi ng t hes onsgtypfoaab, ﬂh%ﬁﬁleﬁte!n?él?oq S@rro Jaxis OF delaty1r1ge Sg gﬁ%fo rding to

claim 37, wherein said conposition Grtn rsing a
addi ti onal thesshpeatof @ mgabalic dlslcgderﬁemdl aloinanm-rplrateylpdamrddesaﬁ@ﬁnddﬁﬁ in the

t t t t he opnsef of at .| east one
o; egnn?zrmngdﬁfdé Sg{ eé Sg%sgﬂrg er]r%ngtsn%l maat P &C%’ Higego'iha@PP pRsuHcaly; ¢

pol ypept i decféotipr kmesntast atrican aei doﬁ&ﬂl{ﬁﬂﬁﬁpﬂﬁleﬁ@&@r}g ?ﬂg%ngfé}fla\ﬁlﬁgt ISESS LP
NO 1, SEQ 80?n05|:\183n0?ed%y anygne OP SE(SICBD %‘O ?ngEsn% fon ncE*%EQ ID.NO. 9

anal ogs t het"
or any fragments, derivatives or analogs thereof, a nucleic acid sequence encoding the

same, any combinations or mixtures thereof or any composition comprising the same.

26.  The method according to claim 25, wherein said polypeptide comprises an
amino acid sequence denoted by SEQ. ID. NO. 1 or any fragments, derivatives or

analogs thereof.

27.  The method according to claim 25, wherein said polypeptide comprises an
amino acid sequence denoted by SEQ. ID. NO. 5 or any fragments, derivatives or

analogs thereof.

28.  The method according to claim 25, wherein said polypeptide comprises an
amino acid sequence denoted by SEQ. ID. NO. 9 or any fragments, derivatives or

analogs thercof,

29.  The method according to any one of claims 25 to 28, wherein said method
leads to at least one of: enhancing glucose metabolism, increasing glucose tolerance,
reducing plasma glucagon levels, inducing insulin receptor expression, increasing
GLUT-4 glucose transporter expression, reducing serum levels of TNFa and reducing

serum levels of IL-1f3.

30.  The method according to any one of claims 25-29, for the treatment,
amelioration, prophylaxis or delaying the onset of the metabolic syndrome or of any

of the conditions comprising the same.
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31. The method according to any one of claims 25-29, for the treatment,
amelioration, prophylaxis or delaying the onset of diabetes type II, diabetes type I or

any diabetes related condition.

32.  The method according to claim 29, wherein said wherein said polypeptide
comprises an amino acid sequence denoted by any one of SEQ ID NO. 1 and 9, and
wherein said enhancing glucose metabolism and increasing glucose tolerance leads to

lowering serum glucose levels.

33, The method according to claim 32, wherein said method is for the treatment,

amelioration, prophylaxis or delaying the onset of a cardiac disorder.

34.  The method according to any one of claims 25-29, wherein said method

modulates the Th1/Th2, Th3 cell balance in a subject in need thereof.

35. The method according to claim 34, for the treatment, amelioration,

prophylaxis or delaying the onset of an immune-related disorder.

36.  The method according to any one of claims 25-35, further comprising the step

of administering at least one additional therapeutic agent.

37. Use of at least one isolated polypeptide comprising an amino acid sequence
denoted by any one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any
fragments, derivatives or analogs thereof, or a nucleic acid sequence encoding the
same, in the preparation of a composition for the treatment, amelioration, prophylaxis
or delaying the onset of at least one of a metabolic disorder and an immune-related

disorder.

38.  The use according to claim 37, wherein said polypeptide comprises an amino
acid sequence denoted by SEQ. ID. NO. 1 or any fragments, derivatives or analogs

thereof.
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39.  The use according to claim 37, wherein said polypeptide comprises an amino
acid sequence denoted by SEQ. ID. NO. 5 or any fragments, derivatives or analogs

thereof.

40.  The use according to claim 37, wherein said polypeptide comprises an amino
acid sequence denoted by SEQ. ID. NO. 9 or any fragments, derivatives or analogs

thereof,

41. The use according to any one of claims 37 to 40, wherein said composition
leads to at least one of: enhancing glucose metabolism, increasing glucose tolerance,
reducing plasma glucagon levels, inducing insulin receptor expression, increasing

GLUT-4 glucose transporter expression, reducing serum levels of TNFa and reducing

serum levels of IL-13,

42.  The use according to claim 41, wherein said composition is for the treatment,
amelioration, prophylaxis or delaying the onset of the metabolic syndrome or of any

of the conditions comprising the same.

43, The uvse according to claim 41, wherein said composition is for the treatment,
amelioration, prophylaxis or delaying the onset of diabetes type II, diabetes type I or

any diabetes related condition.

44.  The use according to claim 41, wherein said polypeptide comprises an amino
acid sequence denoted by any one of SEQ ID NO. 1 and 9, and wherein said
enhancing glucose metabolism and increasing glucose tolerance leads to lowering

serum glucose levels.

45.  The use according to claim 44, wherein said composition is a pharmaceutical
composition for the treatment, amelioration, prophylaxis or delaying the onset of a

cardiac disorder.

46.  The use according to claim 41, wherein said composition modulates the

Th1/Th2, Th3 cell balance in a subject in need thereof,
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47.  The use according to claim 46, wherein said composition is for the treatment,

amelioration, prophylaxis or delaying the onset of an immune-related disorder.

48.  The use according to claim 37, wherein said composition further comprising at

least one additional therapeutic agent,

49.  An isolated polypeptide for use in the treatment, amelioration, prophylaxis or
delaying the onset of at least one of an immune-related disorder and a metabolic
disorder, wherein said polypeptide comprises an amino acid sequence denoted by any
one of SEQ. ID. NO. 1, SEQ. ID. NO. 5 or SEQ. ID. NO. 9, and any fragments,

derivatives or analogs thereof.



