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LONG ACTING PEPTIDE TYRORINE
TYROSINE (PYYFARNALOGS AND METHODS OF USE
Rejated Application

This applicaiionn cliims the benelif of US Provisional Patent Application No.
634011,649, fled April 17, 2020, and US Provisional Patent Application Na, 63:076,459,
filed September 10, 2020, the disclosares of which are incorporated harein by reference in

Ihir oniireties,
Field

The present invertion relafes o compounds that are pepiide tyrosine fyrosing (YY)
amalogs and methods of preparing the same. The invention also provides pharmmacentically
acceptable compositions comprising compounds of the preseut tuvention and methods of wsing

said compositions w the treatment of varigns disorders.
Background

Paptide YY (PYY) alsa kngwn as peplids tyrosie fyrosine s a peptide that vi fusnans
is encoded by the PY'Y gene, Peptide Y'Y i a short (36-amino acid} peptide released from gells
i theilsum adcolonin response o feeding, {n the Blood, gut; and other elements of
periphery, PY'Y aets o reduce appetite; simifarly, when injected dircetly inte the centeal

narvous-systeny, PYY is also anorexigenie, .o, i reduces appetite.

Su_mmary

I has now boon found that compounds of this disclosure, and phanmaceutieally
acceplable compositions thereef, are ¢ffective as PYY analogs. Such compounds have a
general formula as follows:

an isolated polypeptide, comprising the amino agid sequence of 8EQ D NO: 9

XoP X P X NP X X DX eSPX 1 X e X e X s R X s X o X oo DX e X s HX s L X s WL TR X e R
Riae-{COHNH) (SEQ 1D NO: 904, or 4 phasinacsutically weceptable salt thersol

wherein gach variable is as delined and deseribed herein:
Such exemplary compounds are provided in Table 3 herein,
Compounds of the present invention have been designed to attain loag elimination hali

fves (o) and arg thns described hersin as“long-acting™ PY'Y analugs.
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Compounds of the present invention, and pharmaceutically acceptable compositions
thereod, are uselisl for treating a variety of diseases, disorders or conditions, associated with
PYY receptors. Such discases, disovders, or conditions include melabolic discases ov disorders
such gstype 2 disbetes, ahesity and the need to attain weight loss. In corlain emboediments, the
ivendion also relates to methods of moating ponalcoholie fatty lver disease (NAFLDY andior

nensleoholic steatohepatitis INASH),
Brief Deseription of the Drawings

Figure 1 -depicts mean weight loss (%) from baseline and vehicle control {AA %) of a
tong acting PY'Y analog in combination with a long acting GLP-) anatog.

Figure 2 depicts mean HbA e (9%) from baseline and vehicle control (AA %6 ol a long
acting PY'Y analog in combivation with a long acting GLP-1 analog

Figure 3 depicisa cross-situonal diggrdm of a roprdseniative akmptic muni=pump for
drug delivery,

Figure 4 depiots the change in plasma concentration of Al3 following bolus or
imtravenvus nfusion;

Figure 5 depicts change 1 plasma concentration off A2¢4 following' bolus or
& H

itravenons infu

Figure & is a graph depicting weight loss in the dict-induced-obese rat model of nbexity
and hightighting that the combination of the PYY analog pepiide A13 with a long acting GLP-
1 receplar aponist s signiflicantly more effective and potent than the indesiry benchiarks
exenatide or semaglutide alone.

Figtee 718 2 graph depicting the satidiabelic effect tna Zockey disbetic Ry (20F) rat
mndel ol type 2 dighetes and highliphting that the combiaation ol the PY'Y analog peptide A13
with @ long acting GLP-I reveptor agonist is significantly more effective and potent than
Grrapatide and somaglutide alane;

Figure 8 is a pancl of graphs depicting changes in foed intake (AL g over differsnt
durations of treatment with dilferent doses (Jeft pavels) and corresponding changes in hody
weight (AA & right panelsy in the dict-induced-ohese rat model of ghesity. The upper panels
cortespond to repeated adminisirations of the PYY snalog A24 slone, while the lower panels
correspond to combined sdnunistrations of the PYY analop A24 and 8 long acting GLP-
receplor agonisk.

Figure 9 replots the Y-dimension data from Figure 8 on XY axes. Changes in body
weight (44 g, Y-axisyare plotted as & function ol changes in food tiake {AA g, X-axis), The
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goud (it of the relationship (R*0.82) indicates that effeets on {ond intake are highly predictive
of gffécts.on body weight, The slope of the refationship indicates, in this aninal madet, that
any given change in cunnilative food inlake (increase or decrsass) over a given period will

resuli in g corresponding chdnge (o body weight approxinmately S6% as great.

Detailed Deseription
General descriprion of certain embodimeniy of the fvention

Compounds of the present yventian, aed pharmiacenlical compositions thergol, arg
uwsefpd ay agonists of PYY recepiors, particalarly as agonists of human PYY rocepiors.
including NPY IR, NPYZR, NPY4R, and NPYSR. This invention alse relates to methods of
produging and wsing such compounds, Le. BYY analeg pobypeptides. Compounds of the
presext lnvention wre leng-acting PYY anadogs,  These PYY analog polypeptides wre
particularly aseful in methods of tresting tugtabolic: diseases or disarders, such as type 2
diabetes, ohesity, amd in methods of providing sweight foss. I certain embadiments, the
fnvention also relates fo methods of treating nenalcoholic fatty liver disease (NAFLD) and/or
netalenholic stearohepatitis (INASH).

In certain embodiments, the prosent disclosure provides an isolated polypeptide
comprising the aming acid sequence of SEQ 15 KO: 99
KoPNaP NP XKDX S PR X X N e RN X o XV X X H X e LX oy WL TR X s R X g
{OHNH:) (SEQ 1D NQ: 90), or & pharmaceutically accepiable salt therest.

Digfinitions

I is te be undersipad that the terminology wsed hevein is for the purpose of deseribing
particular embodinents anly, and is not infended to be limiting, As used in this specification
and the appended claims, the singular forms %8, “an” and “the” include plural refirents untess
the context clearly dictates otherwise. Thus, for example, reference © “a solvent™ includes a

combination of two or more snch. sobvents, reference to “a peptide” inclodes one or more

peptides, or mixtures of peptides, reference o “a drug” includes one or more drugs, reference

1o “an osmotie delivery deviee™ inclodes one or more-osmotic delivery devigss, and the like,

Unless specifically stated ar obvious from context, as used hereiy, the tenn “or™is understood

e b inclusive and covers both"or™ and Yand™
Unless specifically stated or obvious from context; as used horeln, the term “about™ is
understood ag within g range of novmal ielerance in the arl, for example within 2 standard

-
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doviations of the mean. Aboul can be understood as within 10%, 9%, 8%, 7%. 6%, 5%, 4%,

Iy, 2%, 1%, 0.5%, 001 %, 0.05%, or 0.01% of the stated vahie, Unless olherwise clear fom

theccontext, all numerical values provided herein are modified by the term “about.”

Unless specifically staled or obvious from contest, as used herein, the term
“substantally” ¥ widerstood as within & ngrrowe range of varigtion o otherwise novnal
tolerance in the art. Substantially car be understood as within 3%, 4%, 3%, 2%, 1%, 0.5%
(1%, B.05%, 0.01% or D.O01% of the staled valne,

Unless defined pthorwise, all tchaical and sciontific torms used hersin have the same
meaning as comumonly understood by-one of ordinary skill in the art o which the invention
periaing. Althougl-other masthods and materials singilar, o equivalen; (o those deseribed hargin
can be used in the practice of the present invention, the preferred materials and methods are
described horein,

In deseribing and claiming the present invention, the following terminclogy wall be
psed inaceordancerwith the delfinitions set opl balow,

The terms ™ drug,” “therapeutio agent,” and “heneficial sgent” are used interehangesbly

to vefer to.any therapeutically astive substance that s delivered to & subject to produce s desived

beneficial wffect. In one cmbodiment of the present invention, the doug s a polypeptide. Tn

anoiher cmboduynent of the preseat nventicn, the drug & & small molegule, Tor example,
hormenes such as androgens or estrogens, The devices and methods of the present invention
arg well suited for the delivery of protoins, small meteculss and combingtions thordol,

The termy “peptide,” “polypeptide.” and “profein™ are used interchangeably bersin and
typically refer to a motecule comprising a chain of two or more amino selds {e.g., most
lypically L-amine acids, but alsaomeluding, o.g., D-amiyo seids, modified aming acids, amino
acid analops, and anine geid mimetiog),

In some embodiments, natyrally-ceenrring L-amino doids, are vépresented by either

suventional thiee-letter, or capitalized one-lelter, amino acid designations of Table 1. Tnother
enshodiments, naturally-occarring L-amine acids and D-aming acids, sre both represented by
either conventional three-letler, or capitalized one-letter, amino acid designations of Table L
fre still other embediments, Dhamine acids, are represented by lower-case one-lettor smine aeid

destgnations corresponding to one~letter designations of Table 2, e, o, L, Lw ko qoe s

voh ooy oo and b
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Table I: Naturally-occurring smino acids

G Glycine Gily P Profine Pro
A Alanine Ala Y Valing Val
L Lewcing Len i Isoleucing He
M Methiomae  Met T Cyslamne Cys
F Phenvladaning Phie Y Tyrosiie Tar
W Tryptophan  Tip H Histiding His
K Lysine Lys R Arginine Arg
Q Glutaming Gin N Aspasragine  Asn
E  Glutamic Acid Glu D Aspartic Acid Asp
& Serine Ber T TFhreoning Thr

Table 3 Lowercase designations wefor o D stercoisomers of aming acids

p Proline £3-Pro
a  D-Alanisis 3-Als ¥ D-Valing L-Nal
b D-Ledeine H-Leu i D-lsoleucing D-He
m D-Mothionine  D-Mat ¢ D-Cysteine D-Cys
f D-Phenylalaning D-Phe v D-Tyrosing £-Tyr
w D-Teyptophag &-Tip h D-Histidine D-His
k D-Lysinie D-Lys v D-Arginine D-Arg
g BGhdaming D-Gin n P-Asparaging  D-Asp
e D-Glutamic Acid D=Glu d D-Aspartic &cid D-Asp
D-Sering 13-Ser t O-Threonine  [-Thr

@

Peptides may b matarslly eccwrring, synthetically produced, or recombinanily
expressed. Peptides may also comprise additional groups modifying the amine seid chain, for
exaniple, fhnclional groups added via post=ransiational odilicaiicn. xaamples of post-
translation modifications include, but are not limited to, acetylation, alkylation (ineluding;
methylation), biclinylalion, glutsoivlation,  glyeylabion, glycosvlation, isoprawylation,
Hipoviation, phosphopantetheinylation, phosphorylation, selenation, and C-ternyinal amidation.
The erm peptide also includes peprides comprising modifications of the amine terminus and/or
the-carbesy terminus: Modifications of the ferminagl anine group inclade, but are not Honted

to, des~aming, N-lower alkyl, N-di-lower atkyl, and Negeyl nsodifications, Modifications of the

terminal carbosy growpinglude, but afe not Hinvited to, avvide; lower atkyl amide, dinlkyl amide,

ard lower aliyl ester raodifications (.2, wherein lower alkyl s C-Cy allyl). The term peptide

alsyy inchudes moedifications, sechras byt oot Hnvited 1o thoese described above, of amino acids

Ly
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falling between the arine and carboxy tormind. Inene ambodiment, a peptide may be modified
by addilton of asmati-nolecule drug,

The terminal amine acid at one end of the peptide chain typically has a free amino group
{i.e.. the swiino tenminus). The ternvinal amine acid at the other end of the chain typically has a
freg carboxyl group (e, the carboxy terminug), Typleally, the amine acids making up apeptide
are numbered in order, starting at the amino terminus and increusing in the direction of the
earboscy ferminus of the'peptide;

The phrase “amine actd residue™ as used hersla pefors o oan amine gcid that s
incarporated (nta a peptide by an swiide hond or an anside hond mimetie,

The term “insulioiropic™ as used hepedn typically rafers (o the ability of a compound:
¢.2., & peptide, o stimulate or affect the production andior activity of nselin {eg. an
fusulinotopic hommone). Such compounds typieally stimulaie or otherwise affect the steretion
or bipsynthesis of Insulin in g subject. Thus, an “insulinctropic peptide™ is an amino acids
containing molecule capable of stinmlating or otherwise affocting secretion or biosynthesis of
insulin,

The term “aeylated” as used herein, In relation o disclosed polypeptides, means the

disclosed polypeptide ts substituted with one of more Upophilic substituguts cach oplionally

i3

vig @ spacer, whergin “lpophilic substitnent” and “spaoer™ are delined hersin.  Coftain
Hipophitic substituents, cach optionally via & spacer, can hind atbumin and confer aifinity to
atbumin 1o the resuliing acylated polypepiide.  The oxiant is variable, and depending on
numerous [aetors, oowhich lipophitie substituents; cach optionally via a spacer, bind albumin
and confer affinity to albumin to the resulting acylated polypeptide. Numerous factors include
identities of the lipophilic substiinent, optional spacer, polypeptide, and the site of dovalont
attachment to the polypeptide.

The termis “Hnear™ or “liner polypeéptide™ as used heren, refer o a “non-acylated”
polypeptide, in other words, a disclosed PYY analog polypeptide withoul a lipophilie

k)

substituents gach oplionally vig a spacer, wherein “lipophitlic subsittuent™ and “spacer™ are
defined borsin,
The terms “conjugated” or conjugsted polypeptide™ as used herein, refer to an

[

acylated™ polypeptide, in other words, a disclosed PYY analog polypeptide having one or

more lipophilic substituents each optionally via & spacer, wherein “lpophilic substituent” and

%

“spacer”™ are defined herein,
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As used herefn, the torm “pharmacsutically acceptable salts™ rofirs to derivatives of the
disclosed polypeptidss wherghi the parent polypeptide is modified by canverting ar existing
acid or base wolely o ifs sali form. Lists of suifsble salts are found in Reminglon's
Pharmaceutical Seiences, 1 Ttheed., Mack Publishing Company, Easton, Pa., HRS, o B8 and
Journal of Pharmaceasical Scignge, 66, 2 {1977}, cach of which is incorporated hergin by
reference in its eniirety,

The term “vehicle™ as tsed horein refrs to g medinm used to carry 8 compound, 2.8, 4
drug or @ particle containing a drug. Vehicles of the present invention typieally comprise
comporients such ag pelymers and solvents. The suspensiosivehicles of the prosent invention
Lypically cornpiise solventy and polymers that are used 10 prepare suspansion foroulations
further comprising drag particls formulations,

The phrase “phase sepasation” as used herein refors to the formation of multiple phases
{e.g., hquid and gel phases) in the suspension vehicle; such as when the suspension vehicle
comtacts the agueons environment. In some cmbodiments of the present invention, the
suspension vehivle i Tormulated to exhibit phase separation upor eontact with an squedus
environmenthaving less than approximately 10% water.

The phrase “single-phase” as used herein refirs o a solid, semisolid, or liquid
homogeneous systeny that is physically and chemigally uniform throughout.

The teroy “dispersed™ as used harein refers to dissolvivg, dispersing, suspending, or
ctherwise disiributing a-vontpoond, Tor éxample, adrug particle formpdation, i 8 suspension
vehicke.

The phrase “chemically stable™ as used herein refers to formation in a fornudation of
an accepiable percentage of degradation proaducty produded over aadefined period of time hy
chentival pathways, such as deantidation (usually by hydrolysis), aggrepation, or exidation,

The phirase “physically stable™ as used hercin refers io formation in'd formulation ofan
acceptable pereentage of aggregates (g, dimers and other higher molecular weight produets).
Further, a phiysivally stable formulaiicn does not change its physical state gs, for example, from
Hignid to solid, or from amorphous 1 crystal form.

The tems “viscosity” as used hereln typivally refers to a vatue determined from the ratio
of shear stress 1o shearrate {see, e.g, Considing, Iy M. & Considing, G, I, Encyclopedia of

Chemistry, dth Edition, Var Nestrand, Reinhold, NY., 1984) essentially as follows:

FAAsUFVIL {Equatign 1)

shear stress (force por unit areal,

o
7

where FiA:
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g proportionality constant {viscosityy, and

Wil

“the veloeity per fayer thickness (shear rate):

Fram this relationship, the ratio of shear stvess 0 shear rale defines viseosity.
Measurements of shear siress and shear rate are typieally determined using paraliel plate
rhcometry performed under selevted conditions (for example, a temperature of about 37° C.).
by misthods for the determitsation of videasity include; measurement 8{a kinematioviseosity
using viscometers, for exanmple, & Cannon-Fenske viscometer, an Ubbelohde viscometer for
the Cannon-Fovnske opague salution, or an Ostwald viscorseter, Generally, suspeusion velieles
of the present invention have a viscosity sufficient fo prevent a particle formulation suspended
theretn, From. setiling thring stevageand use in somethod of delivery, for exampled o an
implantable, diig delivery deviee,

The term “non-agquecus™ as used herein refers o an overall meisiure content, fur
example, ol a suspension fornndation, typically of less than or eqnal to abowt 18 wi %, for
exaniple, less than or equal o abeut 7 wi %, less thaw or equal o about § wi %6, sadior fess than
about 4 wi %, Also, @ particle forpulation of the present invention compiisas less than about
HY wi %, for example; less than abonl 5 wt %, residual motstures.

The terms “subject™ a8 vsed herein refers o aay member of the subphytum Chordata,

including, without limitation, hunians and other primates, including non-human primates such

ay rhesuy macagques and other monkey species and chimpanzees and other ape species; farm
animals such as cattle, sheep, pigs, goats and herses; domestic mammals sucl as dogs and pats:

taboratary animals ingluding rodents such as mice, ralg and gninea pigs) birds, including
domestic, wild and game birds such as chickens, Wrkeys and other gallinacoous birds, ducks,
goese, and the like. The terns does nat denote a particular age or gender. Thus, both adult and
newbarn ndividuals are intended 1o be covered.

a

As used herein, the terms “ireatment,™ “treat,” and “treating” sefor to reversing,
alieviating, delaying the onset of, or inhibiting the progress of a disease or disorder, or ong or
more svmploms thereol, as desertbed herein,  In some embodiments, Ucatment may be
adminisfered sfierone ormere symploms have developeds I other ombodiments, treatinent
tay be adminisiered in the absence ol syyapioras. For exaniple; treatinent may be adnsinistered
to a susceptible individual prior to the onset el symptoms fe.g. o Rght of s history of symploms
and/or in Hght of gonetic or other susceptibility factors). Treatment iay wlse be continued after

symptoms have rgsolved, ot example to provent o delay Their recursence.
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The term “osmetic delivery device™ as used herein typically refess to & device used for
dedivery of adrug (eg . adisclosed PYY dnalog palypepiidey to a subjest, wheranthe device
comprises, for example. a reservelr {made, e, from a tilaninm alloy) baving a fumen that
cofitaing 4 suspension. formulmion comprising o drog {eg, a disclosed PYY analog
polypeplide) and an esmetic agenl formulation. A piston assembly pesitioned in the fumen.
isclates the suspension lormulaiion from the esmutic agent formulaiion, A semi-permenble
membrane s positioned ol a fisst distal end of the reservoir adjaceni the osmotic agent
formulation and a difTusion moderator {(which defines a delivery orifice through which ‘the
susperision formulation exits the device) is positioned at a second distal end of the reservoir
adiacent the suspension fovmulation. Typically, the osmatic delivery devies is inuplanted within
the subject, for example, subdermally or subcutancously {e.g., in the inside, outside, or hack of
the upper amy and iy the sbdonival area). An exemplary osmotie delivery device is the
DUROSE (ALZA Corporation, Mountain View, Calif) delivery device. Examples of terms
synonymous o osmptie delivery-device™ include bt arvnot Himited fo  osmotie drog delivery
devices”™, “osniotie drug delivery system”, “osntotic deviee”, “osnwiic delivery deviee”,

oy

“osmotic delivery system™, “osmotic pump”, Yimplanteble drog delivery deviee”, “drug

33

delivery system™, “drog delivery device”, “implantable ostmotic pump™, “implaotable drug

e
RN

delivery systema™, and “mplantable delivery syster™.  Giher terms for “osmotic delivery
deviee™ are known inithe art,

The ierm “continuous dehivery” as used herein typieally réfers o a subsiantially
continueuy: release of drug from an osmotle delivery devics and into tisseex near ‘the
fmsplantation site, ¢.g. subdermaland subdutancous tssues. For example, an osniotc delivery

device releases drug essentially af o predetermined rate based on the principle of osniosis;
Extraceltular fhuid enters the osmotie delivery device through the semi-permesble mentbrase
diveeily into the osmodic caging thal expands 1o doive the piston at a slow and consigtent rae
of travel. Movement of the piston forees the dmg formudation {o be released through the urifice
of the diffusios nroderater. Thas, release ol the drug from the esmptic delivery device s at 8
slonw, controllod, consisient rata:

The term “substantial steady-state delivery™ ay used herein typicalty relers to delivery
of & drug al or near a targel concentration over 8 defined pectod of time, wherein the smountof
the deug being delivered from an osmotic delivery deviee is substantially eero-order sdelivery.
Substantial were-order delivery of an sctive agont {e.g, a disclosed PYY analog polypeptide)

meany that the vate of drugdelivered is constant aid is Bdepandent of the drug available in the

G
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delivery system; for example, for zevo-order delivery, if the rate of drug delivared is graphed

against time-and d fine ¥ fuied o the data the ling has a slopg of approximately «ero, as
determined by standard methods (e.g., linear rogression).

The phrase “drug half-HiE" as used herein refers how long it takes a drug to he
climinated from hlood plasmg by one half of ity doneentralion. A drug’s halblife s asually
measwred by monitoring how g drug degrades when it is administered via injection or
fravendusly. A drog s asually delected using, for example, 4 radicimmunoassay (RIA}, a
chromatographic methed, en electrochemiluminescent {ECL) assay, an enzyme linked
imnutiosorhent assay (RLISA ) or an immuonoenzymatic ssndwich assay (IEMA).

The terms “pg™ aivd “meg™ and “ug” are nndarstond 1o mean “ticrograms”. Sinitlarly.
the terms ™ and “all” arg understood to mean “micraliter”, and the texms “pM™ and “aM"
arg hinderstood 1o mean “oderomoks,

The term “serum™ (s megnt (o mean any blood product:fronywhich a substance can be
doteoted. Thag, the term serum includes st least whole blood, serum, and plasma, For example;
“an arnourit of [d substance] i a subjset™s serum™ witild cover “aramount of {ilie siibstanee]
in & sphipots plasma™,

Baseline is dufined ax the last assessnaeot on of betore the day of the toitial placemens

I

of an osmetic delivery device {containing drug or placeba),

\

Peptide YY {(PYY) is 2 36 amine acid vesidue peptide amide having the amino acid
segucnce of (YPIKPEAPGEDASPEELNRY YASLRHYENLVTRQRY-NH), SEQ 1D NO:
800, PYY inhibity gut moetility and bood Oow (Laborthe, M., Trends Endecringl Metah,

5 -

ﬁi’(S}:l(i&M (I‘NU} mviatey ntesiingl secration (Gox, H. Micetal, Br 1 Pharmacel
FOT(2):247-52 {1990y P aytm*d_\ R. L, etal., Lancet 335(R705): 1555.7 {19901, and stimulate
net absorption (MacFavden, R, ., etal, Nearopeptides 7332127 (198635, Two major in
vive varfants, PYY(1-36) and PYY{3-36), have been identified (e.g., Eberlew, G, A étal,
Peptides 1064y, 797-803 (198931, The sequence of PY'Y, as well as peptide analogs and peptide

derivatives thereof, are known in the art (o.g., US. Pat. Nos. 5,574,010 and 5,552,5205.

&

Exemplary compounds: PYY anclog polypeptides

Certail diselosed PYY analog polypeptides, including those of Table 3 below, exhibit
ene oemore ol ereellent solubility, stability, bivavailabitity, bivlogical activity and speeificity;
and longer hatltlives than those for endogenous PYY and known PYY analogs. Certain
disclosed PYY analog polypepiides were developed to accomnmedate less  froquent

1}
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administration than is required for known PYY analogs. Certain disclosed PYY analog
patypeptides were developed for admmistration via weekly or monthly injections,  Cerlain
disclosed PY'Y analog polypeplides were developed for administration via inmplaniation ol a
delivery device consprising the PY'Y analog polypeptide, where the delivery device comprises
g dose of the PYY anadog polvpeptide of ap to 3 months, 6 months, 9 months, one veay, 18
morths or twe yours,

by some embodiments, an isolated polypeptide of the disclosiee comprises an amino
acid sequence selected lrom the group consisting of the lollewing peptides listed in Table A

Table 31 Exemplary compounds: PY'Y analog polypeptides covaleatly bound to 2 lipophilic
substituent, optisnally via a spaver,

Compou | Sequence KEQ
wd ib
No, N

Al FRPEAPGK{yGlu-yGlu-dpey
CERCH R IDDASPE

- SEQ
NEYYADLREYUNWLETRORY<NH) I
N{¥
§

A2 PRPEAPGRH G-I n-CO{ CH Y OO DASPEEWNRY VADLRHEY LNWLTRORY - | SEQ
{MH:) B
Ngk
=i

Gl SEG
WNRYY ADLRHY LRWELTRORY {NH.} )
N
3

Ad Kyt yGlu-COUEHE ) COHPEPRAPGKDASPEEWNRY YADARMY ENWLTROR- | SEG
{remethiyl YN i3]
WOy
£
A3 PRy G 7O GO CH A DD APOR DASPEEWNRY VAD ARHYLNWLTRGE. T REG
femeth] VRN

A3 PRPEAR (',;K{dpeg i
COEH s U0H DA

il
N{:
A PRPE Gy GheC O ) s O IAPOR DASPEEWNRY Y ADARHY LNWUTROR- SEQ
{methy Vi NHs) iy

AT PRPEAPK{yCHOI-COCHCOMIKDANPEEWREY Y ADARHYLNWLTROR- | SRQ
fnmethy | Y MH i

AR PKPEAPGRDASPROS R GIe-CO(CH ) COHEWNRY YADARHYLNWLTROR- | SEQ
frivethiv] YV NHz i

AR PRPEAPGKDASPEEWRK{ -7 Glu-COHCH IR Y YADARBY LNWLTROR- SEG
fr-metbel YVi-NH 0
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AT

FRPEAPGR{yGlu-vGhi-UOUH U HIDASPEEWNRY VY ADLEHY INWLTRUR -
{r-anisihy ] YiNH

SEQ
I
NgE
i

Al

PRPEAPGKEGhe-yiilu CO{CH o COHIDASPEEW N YADLR HY LNWLTROR -
thonotyeming - NH)

SEQ
i

N

1

ALy

PRPEAPGE GO iy Ut COLC Ha Y GO ASPEEWNR Y Y ADLRITY LNWLTRORy-
{NE) '

SEQ
B
NOy

i2

ALY

PRPEAFGR{yGluyGlo-COUCH I COHIDASPEEWNRY VADLRHY LNWLTRORF-
{NH:}

SEG,
10

W

i3

PRPEAPOKDASPEEWNRY Y k(yCGluy Gl OO 1 DOARDLEHY LNWLTRORE-
ENHI)

REQ
¥
Nk

4

AR

FRPEAPGKG e Gla-COICH U0 D DASFEE WNEY Y ADLRHVENWLTHGRF-
{NHL)

SEQ
Y]
NG

i3

Al

PEPEAPGRDARPEEWNRY Y K{yUili-d

walpegylilus

SEQ
D

NGy
16

AdT

SEG
i

W

17

PKPEAFGK{Ghu-dpeg-dpeg-vGla-
THOECDHMASPEEWHBY YVADLRAYINWLTRORF-(NH1

SEQ
hid
ENAR
iR

FRP OGRS Glu-v G- COCH U H P ASPEEWNRY VK DLHHY ENWELTRORF-

SEQ
pi%]
Nk
19

A

FRPEAPGREy G Ol-CO{UH U QADDASFEEWNR Y YRDLRR YL N WLTRQRE -
{NH)

SEQ
%
N
i

ARl

PRPEAPGE GG iy o-COfCH Yo COT AP EEWNE Y Y RDBLRBY LNW L TRORE-
B '

SEG
i
NO

g

ol

A2Z PREEAFGREyGIu-vGle-COICH i COHIDASPEEWNR Y Y Dap- SEG
DLREYLNWETRQEF{NHy) i

Ny

823 PRPEAPOK G-y Gl L O L 3G O HDASPEE WIRYYRDLRHY LNWL TRORE. | SEQ

{NHy

Rik)
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SEQ
b4
Niy:

NEF

A4

PRPEAPGEH G- -CO{ CH 3w COIDARPEEWDRYYEDLRHY LNWLETRORE-
ENHD

N

SEQ
i

4

PREEAPGRUG i e-COLCH s COMTIDASPEEWERY YR DLRIEYVENWLTRORE-
{NH) . '

ARG

PKP’&&F“(}'K{};&S fu- - OO O O IDASPEE W TR Y Y EDLR MY INWETRGRY -
{NEy

{NH)

FRPERPGKDASPKEWNTY YR (G uyCGHu-COMCH s CORFID LRI Y LN WL TRORE-
{NH)

A2

PXPEKPGEDASPREWNRY YR ey - CO{CHO U SN DLRIY LNWLTRORF-
{NHi

AZG

AT CTH CH s COLH D ASPEE W -hamo Ser-
CTRORF-(MH

PKPEAPGRIyGH

RY YRELRHYI.

PRPEAMGKACHG-GR-COOH DO IXASPERW Galphia-rosthy - Rety-
RYVEDLEHYLNWLTRORFA{NH:)

AER

FRPEAPGRIyGlu-vGh-OOUH 1 DQHIBASPEEWIR Y YK DLEH Y INWLTRURE -
{NH)

PREEAPGE G-y -CO{CHnCOEDARPEEWDRY YK DLRHY LN WETRORE-
{NHz)

PRPEKPGEDASPREWDRY Y E{7G hyGlu-CO{CH 1 CODERIY ENW LTRORE.
TN '

PRFERG e Gla-COMCHACOANPGEDASPREWDRY YR DERHY LNWLETRQRE-
{NHoY

PRPER GGyl CO(C Ha € DI POE DASPR EWNRY VEDLIHY LWL TRORE-
{NHzy
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AFT

FRPER (G- {3 le-COTH) (8L FOPGEDASPREWNIKY YR DBEREYINWUTRQRE: | 8EQ

(NH

I
NgE
37

PREPER G oy Glu-OO0E OO PEEDASPREWNREY YRDERHY LNWETRORE- | SEQ

{NHs}

iB
N
a8

PRPERPG K{'yi} heyiila-
COUH 00 DASPREWESRY YR YEILREY LNWLTRORE-INH

SEQ
B
NOy
1

A40

SEG
i
W
A4

Adl

OFDDARSPEEWESRY VESDILRHY ENWLTRORP-(NH:)

SHY)
¥
Nk

41

Ad2

PRPEAPGKH GheyGilus

COCHDRCODASPEEW DS RY VKD LR Y LNWLTRORF {NHg)

SEQ

PRPEAPGR G Gheyiu- N
COLHDUOHIDASPREWK SRV YE*DLRHY LNWLTRIIRF-{NH2)

Add

. PORyG uytlas
COCH: OO IDASP

CEWKARYYDYIBHY LN WLTRQRE{NH)

PKPEAPGKE G-y Glu-
COMHDCOHEIDASPR S EWDIY YEDLREY LNW L TRORE-(NHY)

A

FEPEAPGKEyCHu-yGhi-
CHRCHD OO K *ASPEEWDR Y Y KDERHYLNW LTRUBF-{NHy)

AdT

PRPEAPGKiyGuy Gl
CORUH s COIDASPEEWDRY YR DI REVISNWL TRORF(NHy)

PRPEAR f.;]%’;{yi} by
COH O HIDASPEEWDRY Y R DB R Y E*NWLETRORF RIS

A49

PRPEAFGRGGlu-vle-C CHa s COHIDASPEEWNR Y YADLRH Y LNWETROR < SEQ

{f-hono- Tyr{NHz

Wk

Ash

PRPEAPGKDASPEEWNRY Y ADLERY LEWLTRK YO - W R e-COECHO OO ERYS | BEQ

ENH

Rik)
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S

PRPEAPGKRASPEEWNEY CADRER BY LRy G n-yGlu-COCH e COBTWETRORE-
ENHD

SEQ
i

N

&]

PRFEAPGRDASPEEWNREY Y ADLRAK (¥ g il COl CH Y COH RN WLTRQRE-
ENF

SEC
HE)
N0y

Y

J

PRPEAFGRDASPEEWNRY Y ADLK (W tlu-COC Ha s COADHY LN WLTRORE-
{NH:

SEQ
D
Wy

£3

A

PRPEAPGKDASPEEWNRY Y KiyGlayGhe-COMH O HDLEHY LNWLTRORE -
{NH)

SEO
i
NeE
54

=
4
L3

FRPEAPGKUASPEEWK (Gl Gl C O Ha) D O IR Y Y ADLRHY UNWLTRORY
{NH)

SEQ
i}

2N

PRPEAPG
{dapyridyl A

G- COCH ) COIDITASPEEWNEY Y ADLRHY LNWLTROR-
wI4ANH G

SEGY
D
NG

36

SEG
i

W

57

PRPEAPGKAGI-YGR-COICH DO HIDASPEEWNRY Y ADLEHY LNWLTRQR -
fd-mmeihel Phey-(NH

SEQ
I
ENA R
R

AES

FRPEAPGREyGlu-yGhe-COUHADQH B ASPEEWNRE Y Y ADLRHY LNWELTRR -
{d-darbany Phe{NHy)

SEQ
D

Y

A6l

PRPEAPGRGGy0-CO{CH «COMDASPEEWNEY YADLRHY INWLTROR -
{4-fuoro PHe{NHL)

SEQ
IE
Ny
Dk

Abd

PRPEAPGR Oy Ol COUC Ha heC T AR
{hemo-Fhep-INHz)

RYYADLRNY ENWETROR -

SEOQ
D
N
(i3}

Af2

PKPEAFOROGIn-Gl-CO CH g COHIDASPEEWNRY YADERHY LNWETROR -

fr-meibyl Phey

SEG
i
YO X
G

Afd

REQ
i
Wik
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FRPEAPK{ Gy Glu-COUTH O R D ASPEELNRY Y ADARHVINWETR OB F-
{NHz)
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N
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PRPEAPGKRASFEEWNEY YhiyOlu-dpeg-dpeg-yCiiu-
COCH OO IDLRHY LNWLTRORFANH:)

SEQ
i
N

()

Kb

PKPEAPGEIG eyl COHCH YOO R SPEEWNRE Y YR DLRIY LN WETRORE-
{NEL) '

SEQ
B
NOy
06

ABT

PRPEAFGR{yGluyGio-COMCH I COHIDASPER WNR Y Y KDLRHYENWLTRORE.
{NELy

SEG
i
W
&7

AHY

PRPEAPGKvGIn-yGlu-f OfCHL DO HD ASPEEWNRK Y RDLRHY LNWLTRORF-

ENHI)

SHY)
¥
Nk

68

AbS

FRPEAPGK yGlayGle-CO{CH pCOIDASFEEWNR Y KKDLRHY LNWLTRORY-
{NH:)

SRQ
iy
Nk
[

ATR

PEPERPGRIDARPESOI O COICHCOHIBEWNRY YK DLRHY LNWLTRQRE-
VIS

SEQ

ATL

FNRY YKDLEHY LNWLTRORE-

PRPEKY ‘;G-i G L
(NS

GO HIFGR DANPEE

PEPEE{(CGREHE-COMCE OO HNPOEDASPEKEWNR Y YEDLEHY LN WL TRORF-
{INH

HAPGREy G-y G- COUH O HID ASPRKEWNEY YR BLRBEYENWLTROQRF:

AT

FRPERPGKy Gy Oh-COUH jpUQHIDASPEEWHREY YEDLRH Y ENWLTRORE-
{NH)

AR

PRPERPGE GG iy Ho-COfCH Yo COM T AR P EEWRR Y YR DLR Y LNWLTRORE -
B '

ATG

PRKPEAFGR G u-CO{CH i COTIDASPREW DR Y Y KDLRHY LNWLTRORE-
{NH:)

PRPERPOEDARPEEWDRY YK (7Bl yGin-CiC H) COnDLRIY LNWLTRORE-
ENH:
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Compon | Sequener KRG
wd b4
N, N

N

el
&

ATR PRPER G- GR-COUTH U0 H PGEDASPRKEWDREY YR DLRHYLNWLTRORE- | SEQ
{NH:) 2!

N

7y

Bap.is digminopimelic avid

Structoral representations of certain peplides of Table 3 are provided below in Table 4

Table4: Chemical structures of exemplary peptides: PYY analog polypeptides comprising a
fipophilic substituent via & spacer, two peptides of which further comprise a bridging moiety:

PREEAFGRGy G Gl COCH S COHIDASPERWNRY Y ADLRHYLNWLTRQRY (N
A2
, BEQID NO: 2
£

H
) o o A4, v 8 e B £ A Y AR P X B reenon D, wR e o L e B P Trovenmn R (s e ¥ e B,
;va-PWEvAvP-s"*N\/ﬂ o SR-ENEVONBYE YA R LN WL TR QR Y N

Higgin

; WMOH

PRPEAPGKYG -G ly-U O  CHA OO D ASPEEWNR Y'Y ADLREYINWLTRURF-(NHy)
ALY
SEQ D N AR
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FEPEAPO R G-y Glu-COHE O DDA S FEEW K Y YE DU REY LN WL TRURE (NHy
A4
SEQ I NQo 43

e

J'—-wa-—-—s-ms—s%w\ﬂf 3
#

o
=K *S“E*A--F»G“"N\ﬁ

iy N\/u—ﬂ LR LN Wl PR Ry

Ex]

Mttapn

—
\\mﬂm-

- &
HN

l:“ \n/“ I -fj QW\N RN W VV\K

Nofes:
»  cach pairing of K™ and B and each paiing of K¥ and D* represent a covalenl amside
titkage derived fronm the amino sidechsin of K i the carboxy sidechain of E” or the
cahoxy sidechans of D Dwith loss of & wider meolecnlel Forexample, the segment -

5 WEFRY YK D- reprosents:

» as used herein, dpeg vepresents ~COUHMO(CH pOICH RN and  dpeg-dpeg
represents “COUMLOCH pOCH L NH-COCH O CHDO(CH BNN-; and
#  carbowy levminal aming seid, fe Fagg shown as -Fre(NH2), depicts -NH-CHUH Phi-

14 CONH:.
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In some ombediunenty, the tsolated mwpgpudu comprises an amine acld sequenc
sefecled from the group vonsisting of BEQ 1D NOs: 78, ora pharmaceuiically aeceptabie
zalt thereof.

In some embodiments, the isolated polypeptide comprises an amine seid sequence
sedected from the geoup consisting of SEQ 1D NG 13,24 42 and 43 or & pharmaceutically
accepiable salt thereof,

f some sombodiments, the xolated polypeptide comprises an aminoe acid sequence. of
SEQ ID NO: 13 or o pharmaceutically sceeptable sall thercoll, In seme embeodiments, the
tsolated polypepiide comprises an amino soid sequence of SEQ IR NO: 24 or a
phianmaceutically acceptably salt thereofl In sonw: embodiments, the isolaled polypeptide
comprises an amino acid sequence all SEQ TR NO: 42 or a phanmaceutically acceptable salt
thereof. In some embodiments, the isolated polypeptide comprises an antino acid sequance of
SEQ 1D KO: 43 or a pharmacedically aceeptable salt thereol.

In some embodinients, the present mvention provides 4 compound set forth in Table 3,
above, or o plarmaceutically aceeptable salt theteof. In some embediments, the present
mverstion provigles: an isolated polypeptide that comprises an amino acid sequence selected
froim ihe group conaisting of SEQ 1D KOs [ o 78 or & pharmaveutically acceptable salt thiteof,
In some combodiments the phanmaceutically acceplable salt s an acolate salt, In some
embodiments the pharmaesutically uweeptable salt is a tifluoroacetic acid (TFA) sull. Tv some
embodimenisthe pharmaceutically acceptable salt s a hydrochloric aeid (HC1 Y salt,

Ty one embodiment, the compeand is the izolated polypeptide comprising an aming
acid sequence of SEQ 1D NO: 13 or a pharmaceutically scceptable salt thereof. In some
embodiments, the compound is the scetate salt of the isolyied polypeplide comprising snamine
acid sequence of SEQ 1D NG: 13, In some embaodinwnts, the compound is the TFA salt of the
wsolated polypepiide compristig an amino acid séquence of SEQ 1D NO: {30 In some
embodiments, the compound is the HUI salt of the izolated polypeptide comprising an aming
acid sequence of SEQ 1D NO: 13,

In ons smbodiment, the compound 18 the (solated polvpeptide comprising an ainino
acid sequence of SEQ 1D NO: 24 or a pharmacentically- aceeptable salt thereofl  In some
embodumenits, the componnd is the acetate saltof the isalated polypeptide compeising sraming
acid sequence of SEQAD NO: 24, In some snbodiments, the compound i the TFA salt of the

isofated polypeptide comprising an amine acid sequence of SEQ 1D NO: 24, In some

20
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embodiments, the compound is the HCY salt of the isolated polypeptide comprising an amine
acid sequenee oF SEQ 1D NG 24,

In one embodiment, the compound is the izolated polypeptide comprising an aming
acid sequence ol SEQ ID NO: 42 or a pharmaceutically accepable salt theveaf In some
embodiments, the compound is the scetate salt of the isolaied pelypeptide comprising snamino
acid sequence of SEQ 1D NG: 42, In some embodinenis, the compound is the TFA salt of the
iwolated polypeptide compiising an aming acid sequerice of SEQ 1D NO: 42, In some
enthodinents, the compound is the HCT salt of the isolated pelypeptide comprising an anting
acid sequence of SEQ 1D NO: 42,

In dne smbodiment, the compound 1§ the isolated polvpeplide comprising ah aining
acid sequence of SEQ 1D NO: 43 or a pharmaceutically acceptable sali thereefl  In some
cuthodiments, the compound s the aciate salt of the' isola tod polypeptidecomprising an ating
acid sequence of BEQ ID NO: 43, I some embodiments, the compourd i3 the TEA salt of the
isofated polypeptide comprising an amine acid sequence of SEQ 1D NO: 43, In some
embodiments, the eompound is the HC salt of the isolated polypepiide comprising an amino
acid sequence of BEQ 1D NQ: 43,

I some crubadinients, an solated polypeptide of the disclosure comprises an anine

aeid sequence selocied Trom the group consisting of the llowing peptides listed fo Table &

Table 5: Exemiplary compbunds: PYY soalog pelypeptides O]"f'i(’?[“&“\r’ comprising & lippphilic

substisuent, optionally via a spacer; and ﬁpmiwl] v further comprising a bridging molaty.

Campoung | Sequence SEO ID
Ne. NO:
Y PR PEAPGEDASPERWNRY ¥ ADLIHYLNWLTRORY-(NHy) SEQ 1D
B4 KPKPEAPGROASPEEWNRYY ADARHY LNWLTROR (- methst ¥ -{NHz) g&} };1;;
B3 PRPEAPGRDASFEEWNRY Y ADARIY LWL TROR (n-mothyl ¥ 3N H) o
Ba PRPEAPGEDASPEEWNRY Y AD ARHVI NWLTROR nometbyl YriNiiH SEOW
57 PREEAPRKDASPEEWNRYY ADAR Y LNWETROR (homethot ¥y N E];és ;?\;
i FRPEAPGRDASPREWNRY VA TARHY LNWL TROR (n-methyl ¥)-(NHAY EJ;)Q ]zyz
B9 PRPEAPGRDASPEEWKRY YADARHYLNWLTROR {n-methyl ¥ (N Hoy ESQ Y
i
Bio PRPHAPGRDASPEEWNRY Y A UL RIY LNWLTROR (nmoethel ¥ 1-(NHA ]:;?*1 5
Bl PKFEAPGKDASPEEWNRY YADLEHYLNWLTROR (homotyrosine bR o)

4
Nu 11
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Compound
Xu,

Seguence

SEQ |
Nk

B2

PRFEAPGRKDASPEEWNRY YV ARLREVENWLTRQRy-{NH)

SEQID
NEk 112

B’id

PEPEAPGRDASPEEWNRY Y ADLRHYENWLETRQIRF{NH

SEGID
NO: LA

PRPEAPGEDASFEEWHRY YRDURHYINWUTRQRE{NHY)

KEQ D
N1

PRPEAPGEDASPEEWNRY YADLREY UNWLTRQRE-(NHY)

SEQID
NER TS

PREEAPGKIVASPEEWNRY YKDLRHYLNWLTRQRP-(NH)

SEQ
Nk 1D

PRPEKPGKDASPEEWNRY YKDLEHYLNWLTRORF-{NH

SEGID
NC 119

PEPEAPGEDASPREWNRYYKDLRIIY LNWLTRORFNH

SHO D
N 124

PREPEAPGEDASFEEWNRY Y Din-DLRMYENWLTRORFANE)

SEQ D
NEwp22

PRKPEAPGREASPEEWORY YKELRHYANWLTRORE-(NH)

SEQ
N F23

PKPEAPGRDASPEEWBDRYYKDLEHYLRNWLTRQRE(NM)

SEQHY
N34

B3

FEPEAPGRDASPEEWSRY YRDLEHYLNWLTRQRFS{NI)

REOID
NO: 123

B2

PRPEAPGRDASFFEWTRY Y KDURHY LNWLTRORF(NH:)

SEQ D

537

PRPERPGRDASPREWNRY YRDLEHYENWLTRORE M)

NEY: 126

i

PRPERPOGEDASPFREWNRY YKDLRHYLNWLTRQRE-(NHz)

Mk 139

B30

FEPEAPGRDASFEEW SomoRee-RY YREBLRIY LEWLTRORFNH-)

SEO D
NOE 13

B3

PREEAPGRDASFEEW-{aiphatnmethyb-Sea)-RY VK DLENY ENWLTRQRF-(NH)

SEQ 1D
NO:131

B33

PREERKPGERASPREWDEY YKELREYANWLTRQRE-(NH:)

SEQ
NER 134

RSN

PRFEEPOKDASPKEWERYYKDIRHYINWLTRQRF-(NHY

SEG D
Nk 138

BAG

PEPERPGRDASPREWDRY YRELRHYENWETROBE-ANR

SEQID
O 140

84

PRPEAFGRDASPEEWERY YKDLRHY LNWLTRORE-(NH:)

SEQ D
NEO: 1S

B43

PRPEAPGK DASPEEWRERY YEDLRHY LNWLTRORF-(NH)

| sEQ D

B

PRFEAPGKDASPEFWERYYDDLRAY LN WLTRORE-{NH

PEPEARGEDASPKEWDEY YRDLREY LNWLTRGRFNH

O 148

Ba6

PRPEAPGERASFEEWDR VY EDLRHYLN

L THURF-{INHS)

SEQ D
NO: 136

847

PRPEAPGKDASPEEWDRY YK BURHVENWLTRORFE-(NH%

SEQ ID
NER 147

BaR

PRFFAPGRKDASPEEWDRY YKDERHYENWLTRORF-{( N

SEGTD
MK T

Bi9

PEPEAPGRKDASPEEWNRY Y ADLRHYLNWELTRQRA(-hovaw Tyr)-(NH1)

SEQ D
NO- 149
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Compound
Xu,

Seguence

SEQ |
Nk

Bia

PRFEAPGRDASPEEWNRY YADRLREVENWLTRERF-(NH

SEQID
NEE 150

PEPEAPGRDASPEEWNRY Y ADLRHYLKWLTRIRF AN

SECID
WO: 151

PRPEAPGEDASPEEWHRY Y ADLRERL NWLUTRURF-{NH: 3

KEQ D
N 182

PRPEAPGK DASPEEWNRY YADLKHYLNWLTROBFYNEA

SEQID

PRIEAPGKDASPEEWERY Y ADLREYLNWLTRORP-(NH:)

PEPEARGEDASPEEWHRY Y ADLEHYLNWILTRER(dapyridyl Alai(NHy

FEBEAPGRDASPEEWNRY VADLRHVLNWLTROR-G-pysidl Alap{NH2)

)
Nk EAT

PRPFAPGEDASIEEWNRY Y ADLREYINWLTROR(dometly] PRENEER

SEQ D
NEY: 138

PRPEAPGREASPEEWNRY Y ARLRE YL N WLTROQR  ($xatbasy Phed{N =3

SEQ I
Nk £ 39

B0

PRKPEAPGKDASPEEWNRYYARLERYLNWLTRQR-(#-Huore Phel{NHz)

SEQHY
MO0

Hal

PEPEAPGRDASPEEWHNRY Y ADLRUYENWLETRIIR(hovme Phisy-{NH:)

REOID
NG 181

B

PRPFAFGRDASPEEWNRY YADLREYENW LTRGR-(eomethiyl Bhel NHz}

SEQ 1D
NOLTRE

Bed

PRPEAPKKDASPEEUNEY YADARMY LXWETRQR-(-methyl TyepNHz)

SEO 1D
NCE 13

Réd

PKPEAPKKDASPEELNRY YADARHY LNWLTRORF (6 H:)

SECGHID
Nk T6d

Hon

FEPEAPGEDESPEEWMRY YV RDLEHYENWLTRORYF-{NHz)

SHO D
NO: 166

Ba7?

PRPEAPGEDASIERWNRY YK DLRHY LN WLTRORF(NH5)

SHEQ D
NOIRT

BHK

PRPEAPGREASPEEWNREYKELREYANWLTRQRE-(NH:)

SEQ
N Y

Bes

PRFFAPGKDARPEEWNRYRKDLRHYLNWLTRQRE-(NH:)

SEG D
Nk 168

PEPERPGRDASPEEWSERY YRDLEHYINWLTROREANR,]

SEQID
N TS

B77

PRPEKFGEDASPEEWDRY YKDLRHYLNWLTRORE-(NH:)

SEQ D
NO 7?7

B%

PRPEAPGKDASPEEWDRYYKDULRBYENWLTRORY{NH;)

| sEQ D

HEH

PRIFEAPGDAYPEY

WY YRDLREYLNWLTRORFSNHY

B¥l

PEPEAPGUASPERWERY VEDLRHYINWLTRORE-ANH)

R kel

I some ergbodinuents, the isolated polypeptide comprises an amine acid. sequence

18
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In some ambodiunents, the isolated polypeptide comprises an antine acld sequence
sefecied fromy the group consisting of SEQ HD NOs: 113, 124, and 143 or g phaomaceuiieally
acceptalde salt thereaf

Tn some ewbodiments, ihe isolated polypeptide comprises an anvine acid sequence-of
SEQ D NG 113 or a pharmacenhically aceepiable sall thereof In some embadiments, the
isclated polypeptide comprises an aming acld sequence of SEQ ID NO: 124 or a

pharotacentically aceeptable salt theredfl In some embodiments, the Bolsted. potvpeptise

comprises an amine actd sequence of SEQ 1D NQ: 143 or & pharmaceutically acceptable salt

ihereat.

In some embodinmeits, the pressut iveation provides a comipound sat furth in the Table
5. above, or a pharmacentically acceplable salt thereofl In some embodiments, the present
invention provides an isolated polypeptide that comprises au amine acid sequence selected
from the group conswsting of SEQ ID NQs; 191 o 181 or a pharmacentically acceptable salt
iheresf. In spme embodiments the pharmacentically acceptable sall is an acetate sall. Insome
embodimenis the phamigccutically sgceptable sallis a willuorcacsticacid {TEAysalt, b stmivg
embodimenis the pharmacewtically scceptable salt is a hydrochloric acid (HCL) saly

Ie one embodiment, the eompound s the isolated polypeptide compeising an anine
aeid sequence: of SEQ 1D NO; 113 or a pharmaceutically accepiable salt thereoll In some

embodiments, the compuund is the scetate salt of the tsolated pelypeplide comprising anamine

acid sequence of SEQ D NO: 113 In some embodiments, ihe compound s the TFA saltof

the isolated polypeptide comprising an aming acid sequence of KEQ 1D NO: 113, In some
emtbadintents, the compound is the HCE salt off the isolated polypeptide comprising an amino
gerd sequence of SECY 1D NO: 113,

In ome embodiment, the compound is the tsplated polypeptide comprising ar amine
acid sequence of SEQ 1D NO: 124 or a pharmaceutically acceptable salt thereofl ln some
ambodiments, the compound is the acetate salt of the isolated polypeptide comprising an anine
acid sequence of SEQ ID NO: 124 Tn some embodiments, the vompound is the TFA saltof the
isofated polypeptide comprising o aming acid sequence of SEQ 1D NO» 124, In sone
embodiments, the compound is the HCL salt of the isolated polypepiide comprising an amine
acid sequence of SEQ 1D KO 124,

In one embodiment, the compouird is the ixelated polypeptide comprising an aming
acid sequence of SEQ ID NO: 143 or a pharmaceatically acceptable salt thereof  In some

embodiments, the compound 1S thescetate salt of the isolated polypeptide comprizing aiy smine
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acid sequence of SEQ IDNO: 143, T some embodiments, the compound s the TFA salt af
the isolaled polypepiide comprising an aming acid sequence of SEQ 1D NO: 143, o' some
embodiments, the compound is the HEOT salt of the izolated polypeptide comprising an amine
acid sequence of SEQ 1D NO: 143,

3 In: some embodiments, an solated polypeptide of the disclosure comprises an aming
acid sequence selected from the group consisting of the following peptides Hsted in Table 6

Table 6: Exemplary compounds; PYY anglog polypeptides optionally covalently bound to a
fipophilic substituent, optionally viaa spacer

Comppund | Neguenre SED D
Na, NO:z

38 PEPERPGEDASPREWESRY YEADLRNVENWLTRORE-{MH;}

Cab PRPEKPGEDASFREWD*RY VEPDLRRYLNWLTRORF-(NHy | SEQ 1D

NE: 240

Cai PKPEAPGKDASPEEWERY VICDLIAYINWLTRGRE-N:) | SEQID
NCE 241

Caz PKPEAPGKDASPEEWDFEY YRS DLREYENWLTRQREANH

93 FIPEAPGRDASPEEWR YRY VEYDLRIY LNW LTRORF(NHy | REG 1
NO: 233
Tt PRPEAPGEDASEREWKORYVIPDLRHYUNWLTRORF AN | SEQ 1D
NEY: 244
C4s PREEAPGK I ASPR EWDRY Y KDLRHYLNWLUTRORE AN} | SEQ 1D

AR PKPHAPGRKFASPEEWDRY YRDLRHYENWLTRQRFA{NH)

47 PRPEAPGRDASPEEWERY ¥ RDRERHY BN WLTRQRE-(NH:)

U4 PRPEAPGRDASFEEWDRY YEDK A RHYESNWLTROREANHY

csa PRKPUAPGDARPEEW DY RY YK DLRHYENWL TR ORF-{NH:

C8i PRFTAPGDASPERWRSRY VESDURHY ENWUTRQRF-(NH;)

MNote:

18 «  [Each pairing of K and E” and each pairing of K* and D¥ represent a covalent amide
v .: ~ - - : . o~ R ; i - .. S .
linkage derived frons the amine sidechain of K aind the carboxy sidechain of B or the
caboxy sidechain of ¥ (with losy of a water molecule),

In some embodunents, the isolated polypeptide comprises an amine acld sequance

15 selocied from the group eonsisting of SEQ 1D NOs: 239, 240, 241, 242, 243, 244, 243, 246,
247, 248, 280, and 281 or a pharmacestically scceptahle sall thereof,

In some smbodiments, the isolated polypeptide comprises an aming acid sequence of

SEQ ID NG 239 or s pharmmcecutically acceptable salt theveofl In some embodiments, the
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isofated  polypeptide comprises an anune acid sequence of SEQ D RO 240 or a
pharmaceuiically acceptable salt thereof. Tn some embodiments, the fsolated polypeplide
comprises an amine actd scquence of NEQ 1T NO: 241 or a phanmacewtically acceplable salt
ihereaf. Tnsome einbodithents, the isolsted polypeptide comprises an dmine s¢id sequence of
SEQ 1D NGy 242 or s pharmacentically ateeptable sali theveofl In some embodiments, the
isclated polypeptide comprises an aming acld sequence of SEQ ID NO: 243 or a

pharotacentically aceeptable salt theredf Tn soame smbodinienty, fhe fsolated polvpeptide

comprises an amine actd sequence of SEQ 1D NO: 244 or a pharmaceutically acceptable salt

ihereaf. Tnsome einbodithents, the isolsted polypeptide comprises an sming 8¢id sequence of
SEQ 1D NO: 245 or 8 pharniaceutically acceptable salt thereoll In softe ersbodinuenis, the
wolated polypeptide. comprises an amino acid soquence af SEQ ID NO: 246 or a
pharmacentically acceptable sait thereef.  In some vmbodiments; the isolated polyvpeptide
comprises an amine actd sequence of SEQ 1D NQ: 247 or & pharmaceutically apceptable salt
thereof. In some embodiments, the isolated polypeptide comprises an aminn acid sequence of
SEQ 1D NO: 248 or a phamisceutically accepfable salt thereof,  In some embodiments, the
isolated polypeptide comprises an amine acid sequence of SEQ I NO: 280 wr a
pharmacentically acceptable sait thereef.  In some embodiments, the iselated polypeptide
comprises sn amune acid sequence of SEQ TR N 281 or o pharmaceutically scceptable salt
therent.

I sonwe embodiments the pharmacgutioatly acceptable selt (San geoldte sall. Inssonie
embodimenty the pharmacentically secoptable salt ix o teifhwroacetiv acid (TFAY salt, T some
embodintents the pharmaceutically acceptable salt is & hydrochloric acid {HCT} salt.

In one cobodiment, the compound is the isolsted polypeptide conprising an aming
acid sequence of SEQ 1D NO: 242 or a pharmaeceutically accepiable salt thercof. In some

embodimenis, ihe contpoand is ihe scetste salt of the isolated polypeptide comprising ay aming

acid sequence-of REQ 1D Ntk 32, Tn st embodiments, the compound is the TEA salf of

the isolated polvpeptide comprising an amino acid sequenice of SEQ TD NO; 242, I some
embodiments, the compound is the HO salt of the: solaled polypeptide comprising an afming
acid sequence of SEQ 1D NO: 242,

It one cmibodiment, the compound s the solated polypeptide comprising an ammo

acid sequence of SEQ 1D NO: 243 or o pharmaceutically sceeptable salt theseoll T some

embodiments, thy compeund i3 the acetate sali of the isslaled polypeplide comprising an aming

actd sequence of SEQ IDNO: 243, 1n dome embodiments, the compouid 1s the TEA salt-of
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the isolated polypeptide comprising an amine acid sequence of SEQ ID NG 243, In some
embodiments, the campound is the HOE salt of the wolated polypepiide comprising an arming

acid sequence of NEQ 1D NQO: 243,

Deseription of exemplary embodimenss
I gerlain embodiments, the presenl disclosyre provides an iselated polypeptide

compiising the amine acid segquence of SEQ 1D NO; 96:

NP RaP R X PR XS PN K X e s R X X0 o X D X e N s HX

WETR X e RNa-
(OMNHL 3 (SEQ D NO: 90), or a phasmaceutically acceptable salt Uiereof, wherein:

Xo is abseni or K;

Xais Ks

Xy Bor kg

Xais A or K

XiisGuw k

Neix B Koorks

XeisDorK:

oo w A or K

XppisBor¥:

Xieis Bork;

Nisis Loor W

M ts Dy EVKOK, Q8. T, o-methylsering, or homoserine;

Kigts K or Y,

Xwts Kory,

Xon s A, DL E K, KL or Pap,

KA DKol

NonuKok

KuisKoryY:

Xas 8B, K, orls

Xoriy Koor N;

Xz: 15 K or Q

Xy is F, v, 3epyridinglalanine, $epyridinylalanine, decarboxyphenylalaning, -
HQuosophenylatarine, 4-methylphenyiatanine, N-methylphenylalanine, homophenylalanine, B-

homotyrosine, hometyprosine, or Namelbyltyrosine;
27
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wharein when No, N, N, Ny, Ny, N Nis N,

Nine S, of Navare K, the lysine

residug is-opiionally covalently bound to g lipaphilic substituent, optionally viaa spacer, and

wherein when Xy or Xag are k, tha D-lvsine residue is optionally covalently bound tp a

lipaphilic substizuen, oplicaally via a spacer,

provided that the polypeptide comprises at least ong residue covalently bound o
tipophilic substituent, optionally via a spacer;and

wherein the polypeptide optionally fusther comprises a lactam bridge formed via an
amide hond between the side cligins of 5 lysine and an aspartic acid or between the side chains
of a lysine and a ghaamic seid, wherein the residucs thas form thie lactam bridge are located at
pasitions Xe and Xis o at positions Xis and X 0 at poditions Xy a0d Xae,

Tresome ambediments, when Xy is L, Xy is AL

Ty sonse erabodinent, when Xie 18 N, Nag is not A,

In some enthadintents, when X 18 B, Xs is Kand Nz i K, wad the Tvsing residue a8
eithur of Xs or Koo v covalonily hound to-a lipophilic substitnent, oplicnally via aspacer.

In some enthodinments, Xy is K. In sonwe ensbodinients, the lysise residie at the §9
position of the polypeptide sequence is covalently bound 1o a Hpophilie substituent, optionally
vig d Spacey.

In somie emthodiments, X s W
Kasis F.

In some ambodunents,

In some cmbodimests, the peptide Dwther comprises o lactang bridge fonmed via an
antide bond between the side chains ol a bysine and a ghutamic acid at positions Xa and Xy,
respectively, In some embodinents, the peptide furthser comprises a lactam bridge formed via
anamide bond betwesn the side chains of an aspartic acid and a Iysing oi pesifions Xy apd X,
respeetively.

In some cmbodimests, the peptide Duther comprises o lsctang bridge fonmed via an
amide bond between the side chaths of a ysine and an aspartic acld at.posttions X and Ko,
respeciively, In sonte embodinients, the peptide further comprises a lactam hriidge formed via
an atnide borrd hetween the side ehains ol a lysine and 8 glutaniie acid at positions X and Xog,
respectively. In some emboediments, the peptide fusther comprises & lactam bridge formed via
arpanude bond between the'side chains of an asperiic adid and 4 lysine of positions Xy and X,
respectively, In sonte enthodiments, the peptide further comprises a lactam bridge formed via

anamide bond between the side chaing ol s glutamic gcid and & tysine at positions Xoe and Xay,

respactivety, In some emboditments, the pepiide further comprises 8 lacta bridge formed via
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an amide bond hetween the side chains of a lysine and a ghutamic acid i positions Xox and Xaw,
respectively. In some gmbediments, the peptide further comprises a lactam bridge tormed vig
an antide bond batween the side chains of an aspartic acid and a Jysine at positions X and Xz,
respeciively,

In some cmbodiments, Xo iy absent. I some embodiments, Xo iy Ko 1o séme
embodiments, Xo is K covalently bound to a Hpophilic substitpent, eptionally via a spacer,

I some embodiments, Xo ix K Insome embodirrents, X0 is K eovalently boind (o a
{ipophilic substituent, aptionally via a spacer.

In some embodimeits, X is E. In some embodiments, Xy is K. In some embodiments,
Ky is K covalently bound (o 2 lipophilic substituent, optieaally via &-$pacer,

Ty some embodiments, Xsis A, Insome embodimenis, Xs i K. In some cmbodiments,
Xy is K covalently bound to-a Hpophilic substituent, optionally vis a spacer.

It some cmbodiments, Xy 5 Go lisome entbodiments, Xrds K, In some embodimests,
X iy Ko oovalently boand foa Bpophilio substifuent, optionally via a spacer.

I sorfic erbodiments, Xe s B, bosome cobodineings, X v Ko brsome embodimeits,
Xz i K covalently hound io 2 lipophilic sabstiivent, optionally sfa o spacer. In some
cutbodimients, Ny is k. In sonie ombodinents, Xi is Kk covaluntly bound 1o a lipophilie
substituent, optionally vig & sproer.

Az used herein, k refers to D-lvaine,

In some embodiments, Xo i D In'some embodimenis, Xo s K.

I some embodiments, Xipis AL Jn some embodiments, Xap is K. husome embodiments,
Xio is K covalently bound te a lipophilic substituent, optionally via a spacer.

Insome enbodiments, Xos B BUsome smbodiments, X i Ko Insome embodiments,
Xiz is K covalently bownd to @ Hpophilic substituent, opticnatly viaa spacer.

Tresome émbodinents, X s B, by sane embediments, X 5 XL

In some embodinents, Xy is L. Tn some emibodiments, Xas is W

Tnsome embodiments, Xig 18 D, In some embodinients, Xis i E. In some embodiments,
X 15 Ko In o some envhodinuiis, Xoe 18 N 10 somie cmbodiments, Xye 18 Q0 In some
cmbodiments, Xig s S In some enbodinents, Xis Is T, In some embodiments, X 15 o~
nsthviserine. I some smbodiments, Xis is homosering,

In some embodiments, X 1s K. o some embodiments, X is Y.

Insome smbodiments, Xie is K. Insome embodimients, X is Y.
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Insome srobodinnants, Xao A Iy some enbodinets, Xae is D hvsome embodiments,

X

X 18 E, hesonse embodiments, Xog s K. hysome enthadineits, Xoo is Koovalontly bound to

a lipophilic substituent, optionally via a spacer. In some embodiments, Xa is k. In some
erithodintents, Xao i k covalently bound 1o & Hpophilic substitnesny, optionally via g spager. In
some envbogliments, Xae i3 Dap.

As used herein, Dap refers to diaminopimelic acid.

Ire xoenie efnbodiments, Xop 18 Al lsome embodiments, Xae 15 D Brsome embodiments,
Xzz 18 K. 1o some enthodiments, Xe i L

In some embodiments, Xa is K. In some embodiments, Xa is K covalantly boond ta a
fipophilic substituent, oplionally via a spacet, To soms erabodingeils, Xan s R

Ty some emubediments, Xis s K, In some ewbodiments, Xz is Kooovalently bound o a
lipophitic substitueng, optiovally via & spacer. In some embodiments, Xas is Y.

Insome embodiments, Xaeig B In some embodiments, Xas i K Insome embodiments,

In some embediments, Xzr is K. In sorne embodiments, Xzr is K covalently bound to a

Hpophilie substituent, optionally vin a xpacer. In some embodiments, X

hasome emfmdhmm& X iz Ko hn sorse entbodinents, Xoz i3 K covalontly bound to a
tipoaphilic substitpent, oplicnally vid a spacer, To some abadiments, Xa 5 Q.

In some embodiments, Xasis F. In some embodiments; Xx is y. Insome erobodiments,
Xaw 1 3-pyridinylgdanine. In some cmbodiments, X 1 Jd-pyridinylalanine, In' some
embodiments,  Xas Is deparboxyphenylalanine, In some  cobodiments, Xip ds &
fluprophenylalanine, In some embodiments, Xsi i d-methylphenylalanine, o some
embodinments,  Xass iy Nemethylphenvlalanine.  In some  émbodiments, XNas Iy

henophenylataning, In some entbodinents, X is Bhomotvrosine, In some embodiments, Xsq

)

is homotyrosing. fnsonie crabodiments, Xsq i N-methylivrosine,
Asusad herein, v refers to D-lyrosine.
In some embediments, carbasy teriming) amine soid, feo Xog 8 -Xaa-(NH2) In some

s -Xpa-{OH).

embodiments, carboxy tenninal amitio ackd X;
In some embodiments, cortain aming scids represented by the consensus sequenee of
REQ IR NO-90 inchude the foltowing:
In some embodiments; Xs s A and Xe i3 K covalently beund (o a lipephilic substituent,
optiomally vig a spacer In some embaodiments, Xs is A and XNys &8 WL In some embodiments,

Ry is A and Xyg i D, In soime emboditments, Xs 18 A and Xpeis Ko I sofme sobodinents, X;
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is A and Xyeis N In somve embodiments, X is A and Xha ts K. In some enibodiments, Xxis A

and Nop % Bl somecoboadinents, Xs 15 A and Moo 8 AL e some embodiments, Xs & Acand

XssxF.

In some embodiments, X« is K covalently bound to a lipophilic substituent, opiionally
vig @ spacer, and Xe i3 B In somie embodintends, Xs i3 K covaleéntly hound toa Hpophihc
substituent, optionally via @ spacer, snd Xjz 15 W, In some embodiments, Xs is K covalently
bound 10 a lipophilic substituent; optionally vis a spacer, and Xis is N. In some embodiments,

Xs 13 K eovalently bound o - lipophilic substituent, optionally via a spacer, and Xy 8 D In

some embadiments, Xs is K covalenily bound to & lipophilic subsiituent, optionally via g
spacer; and Xag is Ko Insome embodiments, X is K covalently bonnd te a fipophilic substitnent,
optionally via a spacer, and Xz is F,

Ty some smbodiments, Xg is K and Xe i3 B In Sonie ébodinots, Xo i3 Koand XNigis
W Inosome gmbodiments, Xs &8 K and Xy is NI some embediments, Xs i Koand Xigig Do
In some embodiments, Xs s K and Xap i3 K. In some cmbodiments, Xs i3 K oand X 8 K
covakenily bound toa fipophilic substituent, optionally vix a spacer. It some cnibodinents, Xs
is F.

s Kand X

.

e sonse erabodiments, Xyis E and Xjsis W. Insome embodinents, Xeis B and Xag is
D 1o sone enbodivients, Xy is Eand Xre s N In some embodiments, Xa s Band Xw s Ko In
sotue smbodiments, Xeis B and Xop i K eovalently bound to a Hpophilic substiuent, optionalty
viz g spager. Insome cmbodiments, Xs 8 Eand X508 F,

T somie embodiments, Xy is K covalently howund to a lipophilic substituent, optionally
viz a spacer, and X;q is W, In some embodiments, Xs is K covalently bound to a fipophilic
substituent, optionally via-a spacer, and X 38 DL In some cmbodiments, Xz 18 K cosadent]ly
bound to a lipophilic substituent, optionallyvia a spacer, and Xis is K. ln some embodinents,
Xz 15 K covalently bound to a lipophilic subsiituen, optionally via & spheer, sod Xy 8 N In
some embodiments, Xy is K govalenily bound to a lipophilic substituent, optionally via a
spacer, and Xao s K. In some enthodiments, Xz is K covalently bounid to a lipophilic substituent,
optionally via & spacer; and X iy B In some ambodumnents; Xs is K covalently bound 1o a
fipophilic substituent, optionally via a spacer, and Xz is A, In sonse embodiments, Xy is K
covaiently hound o & Hpophilit substitoent, optionally vis aspacer, and X is F

In some cmbodiments, Xz W and Xgds 1), In some embodiments, Xos is Woand X

1w K. In someembodoments, Xis s Wand X s N Inesomie embodiments, Xisds Woand Xon iy
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K. In some emabodinmants, Xz is W and Xae is F. In some embadiments, Xis 3'W and X is A,
hvsome embodiménts, Xisis Wand X s F,

To some embodiments, e is 1 and Xae 18 K. I3 some embodiments, X s Tand Xy
i3 .

Insome embodiments, Xos 18 X and Xap 18 B Insome embodiments, e 18 Koand Xao
is I, In some embodiments, S is Koand Xagis ¥

I some embodiments, X is N and Xoo 1 AL In somie embodinents, Xy is N and Xop
i K, In some pmbodiments, Xys 18 N aid X is F

o some embhodiments, Xois K anid Xow 8 F,

Insome smbodimenis; Ko 18 F and Xy

Tre gome embodiments, Xoeds. A and Xy v F.

e some smbodiments, cuttain amine acids represented by the consensus sequence of
SEQTD KO W incliude the following:

In somerembodiments, Xs i A, Xz 15 K covalently hound fo o lipophilic snhstiigent;
optionally via a spacer, and Xys is W, I some embodimenis, Xs 8 4, Xs 18 K covalently bound

te 8 Hpophilic substitnent, optionally via a spacer, and Xye i3 D In seme embodiments,

A; Xy 13 K vovalgatly bound 1o a-ipophilic substiluent, optionally vig a spacer, and N 8 KL

Insome cmbodimenis, Xs 15 A, Xz is K covalently boond to.a Hipophilic substitueni, opiionaily
vig & spacer, and Xae 15 N, Jn some embodiments, Xs is A, Xy 18 K covalently bound 1o a
tipophilic substituent, optionally vid a spacer, and Xan i3 K. I some embodivents, Xs s A, Xs
is K covalently bound to a lipophilic substituent, optionally via & spaces, and Xos Is E. In some
embadiments, Xgis A, Ny is K covalently bound tw g lipophilic substituent, optionally via a
spacer, and Nop 18 AL Insome embodiments, Xs 4, X v K cosglently bound (o a tipophilic

substituent, optionalty via a spacer, and Xas i F,

Iy same embodiments, Xa 8 A, X 18 Woand X is I hesome embadingents, Xsis A,

Xz 18 W, oand Xy ds D In some embodimenis, X s A Nas 5 W, and Xy 3 KL Inosome

enthodinents, Xsis A, Xy 8 W, and Xig N, I some ambodiments, Xo is A, Xygis W, gnd X
15 Ko In sonne embodiments, Xois & Xis i3 Woand Xyg is EC In some sorhodiments, Xs 18 A,
Xis is W, and Xop s AL bn some entbodinients, Xy iv A, Xasis W, and Xag s F

B semse enbodimentg, Xeois A, K is 13, and Xoein K, Inosome embodiments, Xeis A,
Xys 18 D, and X i3 E

I some embodiments, Xs s &, X s K, and o Xog 18 EL Bysome embodiments, Xsis A,

s A XK. and Xu s F

Rysis Koand X s B In someginbodiments,
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In some embodiments, Xz is A, Xis s N, and X is A, Inosome embodiments, Xsis A,
Ny 8 Ny and Xoo 8 K In some embediments, Xs 8 A, Xie s N, and X 5 F.

To some embodiments, Nois A, X is K, and X ia T

In some embodiments, Xsis A, Xoo is B, and Xaq g F.

In some embodiments, X s A, Xopds A, and Xas isF,

In yomme emsbodiments, Xs is K covalently bound o a lipophilic substituent, optionally
via @ spacer, Xeis E, and Xis is Wo In some embodiments, Xs i K covalently bound to a
{ipophilic substituent, optiorally via a spacer, Xy s E, and Xy 18 N In some embodimenty, Xs
is K covalenily bound to a lipophilic substitnent, aptionally via a spacer, Xs 5 E, and Xie is D.
By some syibodiments, Xg is K ovalenily bound o a hipophilic substitueni; optionally vis a
spacer, Xg is E, and Xop is K. In some embodiments, Xs is K covalently bound to a lipophilic
substituent, optionaliy via a spaver; Xg is £, and Xsy 8 F.

b some embodimentts, Xz is Ry, X 8E, and Xy I8 W, In some enthodinents, Xsis K,
Xgois B, and Xagods N, In osomie ombodiments, Xa i K, Xy oix B, and X is IV In some
embodiments, Xs iy K, Xs v E, and Xop i K covalenily bound to a lipophilic substituent,
E, and X

optignatly via a spacer. o some embodiments, X s K, X sk,

T sore énsbodinments, Xais B, Xys 15 Woand X 15 N I some smbodiments, Xg is B,
Xag is'W, and Xan is K, It soroe enibodioients, Xg i B, Xz is' W, and Xop s K covalently bound
to a Lpophilic substituent, optionally via o spacer. In some embadinments, X is B, Xix is W,

and Nsa s F

T somie embodiments, Xy is K covalently howund to a lipophilic substituent, optionally
via a spavcer, Xis ix W, and Xy is D, In some embodiments, Xy is K covalently bound to 4
Hipophilic substituent, sponaily vig aspacer, Xas s W, and Xig 13 K. In some embodinrents,
Xy ¥ K covalently bound to a Hpophilic substituent, aptionally via & spacer, Xys s W, and Xis

18 N, Insemie embodiments, Xy is K covglently bound to a lipophilic substituent, optionatly via

aspacer, Xyzis W, and Xy s K. Insome embodiments, X is X covalently bound to a lipophitic
substituent, opticrally via a spagcer, Xys s W, and Xao is B In some embodiments, Xg 8 K
eovalently bound foa lipophitic substitueat, optionally via & spacer, Ny 18 Woand Xawis A In
some cmbodiments, Xy iz K covalently bound to o lipophilic substituent, optionally via a
spacer, Xia 18 W, and X F

I some embediments, Xy is K eovalently bound toa lipophilic substituent, epticnally

vig 4 spacer, Xyg ds D, and Xog s Ko In some envbodiments, X i3 K covalentty bound to a

tipophilic substituent aptinnally viaa spacer, Xieis T and 3

5
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In some embadiments. Xy is K covalently bound to a lipaphilic substituent, aptionally
via a spacer, Nie is K, and Xa 5 B I sonie eobadioents, Xg is K covalently boand to a
{ipophitic substiluent, optionally via a spacer, Nig is K, and Xoo 18 B In some embodiments;
Xy Koo

wE.

alently bound o a lipophilic substitnen, optionally viz a spacer, Xis s K, and X

In some embodiments, Xy i K covalently bound to & lipophilic substituent, optionally
via o spacer, Xae 18 N, and Xoe is AL Iy some embodiments, Xx is K eovalenlly bound to a
lipophilic subsiituent, eptionally vig a spacer, Xoe 5 N, and Xao 1s K. In some embodiments,

Xy 1% K covalentty bonad to.a lipoghilic substitoen, optignally viaa spacer, Xis 8 N, and X

s F.

I some embadinents, Xy is Kocovalently bound to a lipophilic subsiituent, optionally
vis @ spacey, Xoo 18 K, and Xo is F.

In some emboediments, Xy is K covalently bound toa lipophilic substituent, epticnally
viga spacer, Xoo i3 E, and Xzd s F

In some entbodinients, X i3 K covalently bound toa lipophilie subsiitient, optionally

.
¥

i 1'-. A, zm_d ;X_'_u, 1% 3.

via g spacer,
T some embaodiments, Xaz is W, Xog s Dy amd Xoo is K. To some embodiments, X ds
W, Xpis I, and X s F.

In some srobodiments, Xis 8 W, X is K, and Xae §s B, Tn some embodiments, Xy is

W, Xio is K, and Xop 18 D, Insome embodiments, Xis s W, Xys is K, and X 8 F,
Tresome embodiments, Xys is W, X dx N, and X is AL In seoeembodiments, Xys is

W, Xieds N, and Xow is Ko In some emibodiments, Xy is W, Xis is N, and X is F

Insome cobodiments, Xz 18 W, Xoo s K and X is B
In some embodiments, Xis is W, Xao s E, and Xsg i F.

Tsome eémbodiments, Xs s W, X A and Xu s F

In some embodinenis, Xia i3 D, X is K, and Xapis F,
I some embodiments, Xieis K, Xopis B, and Xw 8 F.
In some ambodimenis: K 18 K, Xop 18 Dy and Xy 8 FL
In some embodiments, Xis i8N, Xan is A, and Xus B
I somse enthodinents, Xia 13 N, Xaa s K, and Xz ¥,
In eeriain embodiments, the present disclosure provides an isclated  pedypeptide

‘comprising the anting acld sequence of SEQ 1D NO: 91
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PKPEXPXXeDASPX EX X s RY VX DX REVENWLTRORX 1-{ OF/NHR) (SEQ 1D
WO 91,00 v pharmaceutically sccepiable salt thergof, wherein

Ksis A or K

XKrisGar ks

Neis B, Koorks

XanEak;

Kyzis Loor WS

s is I, B, KON, 8, o-methylserine, or hamoseriag:

Xanis A, DL E. K, ark,

XA ol

Nuerophenyialanine, 4-methylphenylatanine, N-methyiphenylalanine, homophenylalasive, B-

is F, 3-pyridinylalanine, d-pyridinylalanine, 4-carboxyphenylalanine, 4-

homotyrosine, hemetyrasine, or N-methyltyrasing;

wherein when Xs, X, Xy, Xiw or Xoo are'K, the §§f5§_nc residue s uptionatly covalendl ¥
bound to a lipophilic sabstitient, optionally vig a spacer, and

swherein when Xyor Xag are k; the Delysine residue is-optionally coyalently bound io a
lipophiltic substitueit, optionally via a spacer,

provided that the polypeptide comiprises at least ene residue covalently bound to
Hpophilic substituent, optionally via a spacer: and

whergin the polypeptide optionglly further contprises a lactam bridge formed via an

amide bond between the side-chaing of a lysine and an aspartic acid or between the side chains

of a lysine and a ghtamic geld, wherein the residues that form the lactam bridge are located at
positions Xye and Xog
In some cmbodunents, when Xis is L, Xevis &

Tresome eobodiment, whien Xie 18 N, Xopisnot A

In. some embodiments, when X Xx i3 Koand Xopds K, and the lysive residue at
gither o Xs or X is covalently bowad 1o & lipophilie substitneny, oplicnally via g spacer,

In sone enshodinaents, Xy 18 K. In some anvbadimenis; the lysine residue at the R
pessivion of the polypeptide sequence is covalently bound o & Hpophitic substituent, optipnally
via g epdcer

In sone embodiments, X W,

In-some cmbodimenty, Xy is F.

1ad
by
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In some ewmbodiments, the pepiide further eomprises a lactarn bridge formed via an
amite bend betweey the side chains of a lesine and an gspariic aoid al positions X dnd NXow,
respectively, Tn some envbodiments, the peptide further comprizes a lactam bridge forwed via
an amide hond hetween the side chains of a lysine and a glutantic acid at positions Xy and Xa,
tespoctively, In sonwe embodiments, the peptide further comprives s lackm bridge formed vig
an amide bond between the side chains of an aspariic acid and a lysine at positions Xig and Xog,
rgspectively. I some embodiments, the peptide fusther gomprises & laetam bridge formed via
art amide bond between the side chaing of a glutamie acid and & tysine at positions Xps and Xap,
respeciively.

Insome mboduments; Xs i A Inusoms cmbadiments, Xs 18 K. 1 sone: ensbodinmsnts,
X is K covalenily hound te o Hpophilic substittent, optionally vina spager

Ty sone saibodingents, X G. v sonie gothodiments, X 5K, It some enboduienis,
X7 i K covalently bound tooa lipophilic substituent, optionally vis a spacer.

In some embodiments, X is B, In some embodinments, Xy i3 K. In somg embodiments,
Xy is K covalently bound to a lipophilic substifuent, optionally via a spacwr, In some
embodiments, Xy is k. In seme embodiments, Xp is &k covaleotly bound to a Hpophilic
substituent, oplisnaliy viz d spaver,

I same embodiments, Xy s B by seme embodigienis, Xas k. In some embodiments,
Ky is K covalently bound (0 a Hpophilic substituent. optionally via a spacer.

Inosome émbodiments, Xis 8L, brsomé pmbodiments, Xos 18 W,

T some embodiments, Xay is D, In some embodiments, Xis s B, fnsome embodiments;

Xig iy K. In some cabodiments, Xis 8 N In some embodiments, Nig 8 & In somg
embodinments, Xag 18 g-methylserine. In some embaodiments, X i homoserine.
In spme embodinierts, Xan is A I some embodiments, Xap is D, o some embodiments,

E, hvsome enibadiments, Xap s K, by sonwe enbadinents, Xoo is Koeovalontly bound fo
a lipophilic substituent, optionally via a spager. In some embediments, Xa is k. In some

enibodiments; Xao (s k covalently bound 0 a lipophilic substitnent, optivaally via a spacer.

Insome smbodimenis, Xaz 18 A, usome embodiuments; X 10 1.,

In some embodiments, Xasis P Iy some embodiments, X iy 3pyridinylalanine. In
same  embodiments, Xao & depyridinglalanine. In some  cmbodiments, Xas iy d-

carboxyphenylalanine. In some embediments, Xai i 4-fluorophenylalanine, In some

emtbodiments, Xz 1§ domothyiphonyvialanine. In seme ombodimients. Xs & N-

methylphenylalaning. It sowe cmbodiments, Xae i homophepvlalanine, Iy Son

36
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embodiments, Xis is B-homotyeosine. In some embodiments, Xy is homotyrosine. In sonme

embodimenis, Xas s N-methyliyrosine,

I some embodiments, carboxy tonminal amine acid, Lo N, 8 -Xu-(NH) 1o some

i€ -X3-{ OH).

entboduments, carboxy torminal amine asid Xaq
In 6o enbodiments, certain amine ackds reépresentad by the consensus sequence of

SEQ 1D NO: 91 include the Tollowing:

hesome embodiments, Xois A and Ko ds K covalently bound toa hpophilie substituent,
optionally via a spacer. In some embodiments, Xs iv & and X5 is W, In some embodiments,
Xsis A and Xi¢is D, Io some embodiments, Xs is A and Xy is K. In some einbodiiments, Xs
1§ A and X 18 N, IR some snthodinienis, Xs is A and Xoe 8 Ko In some ensbodimetits, X 18 &
and X s B, In some eocbodiments, Xsis A and Xoo is A s some conbodimaonts, X 5 A and
Xacis F,

In some embodiments, X is K covalently bound te-a lipophilic substituent, eptionatly
vig @ spacer, and X ds B In some embodimenis, Xz is K covalently bound Lo a lipophilic
substituent, optionally via s spacer, snd Xis 15 W, In some embodimenis, Xs is K covalenily
bound toa lipophilic substituent, optionally via a spacer, and Xig is N. In some embodiments,
Xs 18 K vovalently bound to a lipophilic substitwent, optiovally via a spacer, and X s DL In
some embodiments, Xs is K covalonily bound o a lipephilic substituent, optionally via a
spacer, and Xoe s K I some embodimenis, Xs is Kl covalently bound to.a Hipophilic substituent,
aplicnally viaa spaceroand X s F.

Tnsome embodiments, Xy is K and X iz E. In some embodiments, Xe s Koand Xas is
W, B some embodiments, Xy i K and Xis s N n some aanbodiments, Xs is Koand X iz Do
In some embodiments, X is K and X 3 K, In sore embodiments, Xy i3 Koand X s K
covalently bound to a lpophilic substituent, eptionally vig & spacer. In some embodimens, Xs
BmRand Xseis F

In some embodinents, Noix E and X s W, In some embodiments, X is B and Xy is
D. In sonse ewbodiments, Xa is F and Xie s N, Insonie enthodintents, X is B gnd X is Ko In
songe enthodiments, Xy s Band Xop is K covalently bound to:a lipophilie substituent, optionally
vig g spacer. Insome embodiments, Xy 18 Eand Xagds FL

I some embadiments, Xy is K covalently bound to-a lipophilic substituent, optionally
via @ spaeer, and Xz s W, In some embodiments, Xy Is K covalently bound 9 a lipephitic
substituent, optionally via a spacer, and Xie i3 D, In some embodiments, Xz is K covalently

beund to-a lipophilic substituenl, optionally via a spaegr, and Xy is K. B some ensbodinsents,
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Xy i3 K covaluntly bound to a lpophilic substituent, optionaily via a spaver; and Xis is N In

gonie enbodiments, Xs is K covalently bound 1o 2 hpophilic substiiuent, eptionally via a

spacer, and Xop is K. Insome embodiments, Xy is Kcovalently bound toa lipophilic substituent,

optionally via a spacer, and X is E. In some embodiments, Xg 18 K covalently bound o a

lipophilic substitueat, aptionally vig & spacer, and Xao ix- AL In some embodiments, Xy s K
covalently bound to a Hpophilic substituent, optionally via a spacer, and Xsa ix F,

hresomze embodiments, Xy W oand Kyeds 1 In some embodiments, Xayxis Woand X

& K, 0 gome embodiments, Xis 38 W oand Xog 5N In some embodinments, Xis i Wand 2
K. In some embodiments, Xis s Wand Xop i B In some srabadiments, Xis s Woand Xawis A
By some goshodinents, Xysis Wand X is B

In somie ensbadinents, Xax s D and Xon 8 K. Insome embediments, Xy is Dand X
wF.

hisome embodiments, Xos i K and X 15 E, In sone enibodimennts, X8 K and X
1w D, I some embodiments, X i K and Xas s F

In some enbodintents, Xig is N and Xop 1y Al In some ambodiments, Xis s N and X

is F.

s K. In some smbodimenix, Xag is N oand X3
Ty some ebodinents, Xop i3 K and Xy s F

In some enthodiments, Xx 8 E and Xas i8F

I some ombodiments, Naeds A and Xag is F

I some tmbodinenis, cortaiy aming scids represented by the consensus sequencg of
SEQ ID NO: 91 include the foltowing:

In soine embodiments, Xi ix Ay Xg is K covalently hound to a lipophilic substinuent,
opticnaily viga spacer, and X is W n some embodiments, Xs 184, Xz is K eovalently bound
to a Hpophilic substituend, sptivnally via & spacer, and Xie i D. In some embodiments, Xy is
A Xy ts K covalently bound to & lipophilic substituent, optionally via 2 spacer, and Xy s K,
In some embodimonts, X; is A, Xy 8K covalently bound to a lipophilie substiluent, optionally
via g spacer, and Xpe is N. In some embodiments, Xs s A, Xg is K covalently bownd 1o a

Hipophilic substituent, optionally via-a spacer, and Xop I8 KL Iisome embodiments; Xs18A, Xa

is K covalenty bound to a lipophilic substituent, optionally via a spacer, and Xz is E. In sonse
emboduments, Xs s A, Xy 1 K covalentiy bowmd fo o lipophilic sebstituent, optionally via &
spager, and Xep 18 AL In some embediments, Xs is A, Xy is K covalently bound to o Hpephilic

substituent, optionadbevin e spacer, and Xa: 18 F
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In some embodinents, N 15 A, Xix is Woand Xog i3 D Iy some embodiments, Xs is A,

Xis s W, and Xoe is D0 It some embodiments, Xs 08 A, X is W, and X s Ko In some

cmbodiments, Xs s A, Xz 8 W,oand X N Insome embodiments, N isA, Xis s Woand X
is K. I some erbodiments, Xs 8 A, Xpg is W, and Xop & B In some embodimenits, Xs is A,
Kz 18 Woand Xop is A&, In some embodinments, Xs is A, Xz is W, and X is F

Insome embodiments, Xads A, Nig 15 D) and Xag s Ko In some emboedimenty, Xais A,
XNie v Dyoand Xg 8 F,

bnsome embodiments, Xo 8 A, Xpin K, and Xy is B By some enbodinments, XsivA,

Xow i K, and X is D, ln some cmbodiments, Xs 9 A, X is K, and X (s B

In some smbodimenty, X 18 A, XNig 38 N and X 15 A Inesome embodiments, Ky is A,
Xis is N, and X i5 Ko In some-ambodiments, Xa i A, Xis 1e N, and X isF.

T sore ervbodinents, XN is A, X is K, and Xaeis F.

b some smbodiments, Xs 154, X is B and Xy 8KF.

In-some cmbodiments, Xois A, Xon i AL and X is F

In some entbodinients, Xs i3 K covalently bound toa lipophilie subsiitient, optionally
via a spaecer, X is B, and Xis is W, In some embodimants, Xs s K covalently boand fo a
lipophitic substituent, optionally via @ spacer, Xy is E, and Xae is N. In some embodinents, Xs
i K covalentty bound to-a lipephilic sobstitnent, oplionally via a spacer, Xx 15 B, and Xpe s I,
In some smbediments, Xs is K covalenthy bound {0 a lipephilic substituent, optionally via a

spacer, X 18 E, &nd Xoe 1s Ko In some embodinents, Xsis K covalently baund to & lipophilic

substitoent, optionally via a spacer, Xxis E, and Xog i F

In some embodiments, X is K, Xg is E, and Xjois W, Insome enhodinents, Xsis K,
Ky is By oand Xps s N, In some embodiments, X i3 K, Xz is B, and X 18 T Inosome
cmbodiments, Xz s K, X is B, and Xap ix K covalenily bound to a lipophilic substituent,

aplicnally via a spacer, b some embodimenis, Xs 18 K, Xyis B and X 6 F,

In some embodinents, Xy is E, Xz i3 W, and Xy is N Tn some ambodimenis, Xgis £,

Xy is W, and Xaais K. In sormie evrbadiments, Xe s B, Xisis W, and Xoo 15 K covalently bound
o a lipophilic substituent, optionally wvia a spacer. 10 some smbodiments, Nz 18 B, Xigis W,
and X is F.

Ty sooe embadiments, Xy s Kocovalently bowrsd to-a fipophilic subsiitient, optionally
via @ spacer, Xas is W, and Xig ix DL In some embodinwents, Xy is K covalently bound 0 a

Hipophilic substituent, optiomally vig a spacer, Xovis W, and Xig i3 Ko In sevve embodingnis,

Ry 18 K covaleutly bound o2 Hpophilic substituent; oprionally via 4 apacer, Nis 18 Woand Xy
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18 N, v some embodunents, Reis K covalently bound (o a ipophiic substituent, sptionally via
aspater, Xosis W,oand Xae i3 Ko To some embadimenis, Xeis K govalently bound toa lipophilic
substituent, optiovally via a spacer, Xis 18 W, and Xoe is B 1n some embodiments, Xy s K
covalently bound to a lipophilic substituent, eptionally via a spacer, Xis is W, and Xa is A, In
some embodinents, Xp is K covalontly bound to a lipophilic subsiituent, optionslly via g
spacer, Xsis W, and X is FL

I some embodiments, Xy is Kocovalently bound to a lipophilic subslitissnt, optionally

vig @ spacer, Xye I8 D, and Xy i K, In some embediments, Ny i X covalenty bound o a
lipaphilic substizuen, opiicnatly via a spacer, Xie s D, aund Xu 18 F

In somie entbodinsents, Xy ix K covalently bound 10 a lipophilio sehstitnent, optionally
via-a spager, Xis is K, and Xon is B In some embodinents, Xg s K covalently bonnd to a
lipophitic substitueni, optionally viaa spacer, Xis 15 K, and Nop is DL Io some embodiments,
Xy i K covalently bound 1o a lipoephilic substituent, optienally via a spacer, Xys i K, and Xas
iwF,

In some entbodinients, X i K covalently bound o lipophilic subsiitient, optionally
via a spacer, X iy N, and N i3 AL In some embodiments; Xy is X govalently hound v a
lipophitic substituent, optionally via « spagir, Xig 15 N, and Nop is Ko In some embodiments,
Xy s K covalently bonad to.g lipophilic substitnent, optionally vig & spacer, Xis i8N, and X
ivF.

I somie enbadinents, Xs is K covalently bound 1o a lipaphilic subsiituent, optionally

&

s ds K, and Xaais F,

via g spacer, 3

In some embodiments, X is K covalently bound to a lipophilic substituent, optionally
yig aspacer, Xopds B, dnd Xy i F

In some embodiments, Xy i K covalently bound to & lipophilic substituent, optionally
via aspacer, Xoo s A, and Xu 8 F,

Insome embodiments, Xz is W, X 13D, and X s K. To some embodiments, Xis s
W, Xiis D, and X s F

Inosomie enubodinnemts, Xos 8 W, Xie1s K and Xog 18 B In soine embodiments, Xos s
W, Xie s K, and Xao is D, Tn some embodiments, Xis i8'W, Xis 1w K, and Xasis F,

by sorme embodiments, Xas v W, Xy 13 N, and Xao 18 AL dn some embodiments, Xaz s
W X N, and Xog i K Inspme embodiments, N i W, Xie 18 N, aid Xy is

Insome embodiments, Xisis W, X ts K, and X is B

In some ambodimenis; Xis 18 W, Xoo s B and Xae 8 F

4
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In some ambodiments, Xysis W, Xig is A, and Xae s F
T some embodiments, Xip is D, Xap s K, and X 5 F

is B, and X Is F.

To some embodiments, Xaels K, X

o some embodiments, Xpeis K, Xogis B, and X548 F,

In some embodiments, Xya 18 N, Xonix A, and X 15 F,

In gome ambodiments, Xieis N, Xanis K, and Xy is ¥

I cevtainy cmbodiments, the present dixclosure provides an isolated potvpeplide
comprisiap the wmine acid sequence of SEQAID KO: 92
PKPEX:PX-XNsDASPX GEX X RY Y X DX RHYENWLTROR X1 OHNH ) (SEQ ID
NO: 920 or a pharmagsuticafly scceptable sall thergof, wherein:

Xzig A or K

XKras £y or K

Xeis B, K, ork;

X Bor K

KisinLoorW;

Xiygin [, B KUK, wemethylsering, o homosering;

Xwa 30 A, I B K, ok,

Xaz

o

X is F 3-pyndinylalanine, d-pyridinylalanine, 4-carboxyphenylalanine, 9-

tsA oris

flucraphenylataning, 4-methylpherylalaning, N-methyiphenylalanine, konophenylatanine, p-
hometyrosine, homotyrosine, or Nemethyltvrosing

wherein when X, X, X, X3, o Xsgare K, the lysine residue is optionally covalently
bewad to - ipophilic snbstiloent, optionally vis o spacer, and

wherein when Xy or Xan are k, the Dalysine residue s optionally covalently bound o4
fipophilic: substituent, optionally viaa spacer,

provided that the polypeptide comprises 8t least one residue covalently hound to
lipophilic substitnens, opiicaally via a spacer; and

wharein the polypeptide optionally further Comprises a lactam bridge forvied via an
amide bored between the side chains of & lysine and an aspartic seid or between the side chaing
of a lysine and a glatamic acid, wherein thy residpes that fosm the lactam bridge are located at

positions Xx and Xap.

In-some cmbodimenty, when Xz is L. X
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In somie embodiments, when Xy is B, Xs s K and Koo 35 K, and the lysine residue at
ither of Xsor Xop is covalently bound to & lipophilic substituent, optionally vig a spacer.

In some embodimenty, Xy i3 K. In same embodiments, the lysine residue al the gt
position af the palypeptide sequence is covalenily bound to a Hpaphilic snbstitnen, optionally
vig ugpacer.

In gome embodiments, Xis isW.

I some embodiments, Xayis Fl

I some embodiments, the peptide further comprises a lactam bridge formed vis an
antide bond between the side chains of a fysine and an aspartic acid at positions Xy and Kap,
respactively, In donie embaoditments, the peptide Turther commprises & lactan bridge ormed via
arvamide bond between the side chains of 8 lysine and a glatamic aeid at positions Xis and X,
respectively. In some embodinients, the peptide further corprises a lactam bridge formed via
anamide bonrd between theside chaing of an aspartic acd ad a tysine at positions Xy and Xap,
respectively, In some embodiments, the peptide further comprises o lactan bridge formed via
an ainide bond between the side chains of & glutamic agid and a ysine st positions Xis amd Xy,
respectively.

T sorge enabodinients, Naix A, I some sotbodiments, X {8 K. It same gibodunenis,
Xs i5 K covalently bound e = lpophilic substiluent, optionally via.a spacer.

In some embodumnerss, X5 is U, Insome embodiments, X i3 K. T some erobodiners,

Xz is K covalenily bound to e lipaphilic substituent, opiionally via & spacer.

T some enibaediments, Xa'ix B, In some embodiments, Xeis K. In some embodiments,
Xy i K covalently bound to & lipophilic: substttuens, uptionally via 4 spacer. In some
cmbodiments, Xg ix ko 1o some ewbodiments, Xy is % covalently bound to a lipoephilic
substituent, optienally via a spacer,

It someemmbodimerss, X 18 B, Insome embodiments, X s K. B some embodiments,

X3 13 K covalently bound to a ipophilic substituent, optionally via a spacer.

T some embodiments, Xisis L. It some etwbodiseris, Xy is W,

In some embodinmedits, Xos i3 D10 some embodiments, X 18 B b some enabodinusits,
Xis fs K. In some embodiments, Xis is 8. In some embodimenis, Xig s o-methylserine, In some
embodiments, Kyeds bomosering,

In some embodiments, Nagig A Insome embodiments, Xan 18 1Y, Tnosome enbodimenis,

Xag is E. In some embodiments, Xooin K. In some embodiments, Xsois K covalently hound to
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a lipophilic substituent, optiorally vig o spacer. Ty sonre embodimments, X 15 k- I some
embodimenis, Xa 8 k covalently bound to & lipophilic substituent, optionally vig a spacer.

To sorme emhodinents, Xovis A Ty sowe ewbodiments, Xois L.

In some embodiments, Xz 18 Fo In sonse embodiments, X is 3-pyridinylalanine. In
some  awbodiments, Xz s bpwridioviakaine, o son ombodimends, Xy 18 4
carboxyphenyvialanine, In some cmbodiments, Xag iy d-fluorophenylalanine. In some
embodiments, X I8 demethyiphenylalaning.  In some embodiments, Xse 8 N-
methylphenylalanine, In some ombodiments, Xy s homophenylalaniae: In some

a1

enthodinients, Xos is B-homotyresing. 1o some cmbodiments, Xs is homotyrosing. I some

embodinments, X 18 N-nisthyltyrosine.

Ty some embodiments, carboxy terminal anving actd, Lo, Xae, 15 =Xy-(NHL In sone
cuthodiments, carboxy termsival smino acid X i5 -X_;g—(()i-{i .

In some gmbodiments, cortain amting acids representedl by the consensus sequence aff
SEQ ID NGk 92 inclode the following:

In some embodiments, Xs s A and X is K covalently bound ioa lipophilic substituent,

optionally via g spacer. Ty some embodiments, Xs ix A and Xos i3 W, T some embodiments;

Xois A and X 15 . B sowt crobadiniudits, Ns 18 A antd Xy is K 1o sotse erabodbnenis, Xs

ig. A and X i3 K. Insome eimbodiments, Xa 18 A and Xw i E. In some ambodiments, Xsis &

and X is AL T sone embodinienis, Ns is A and X is T

I somie enbadinents, Xs is K covalently bound to a lipaphilic subsiituent, optionally
via a spacer, and X i3 B In some emsbodinents, Xs is K covalently bound o 2 lpophitic
substituent, opticmally vis a spacer, and Xig ix W, livsome ambodiments, Xy is K covalently
bownd to a lipophilic substituenl, optionally viz 8 spacer,-and Xye is I I some embodinrents,
Xs 15 K covalently bowrsd to & Hpophilic substituent, optivnally viz a spacer, and Xop iv K. In
sonte enbodiments, Xs i3 K covalently hound 16 a hipophilic substifvent, eptionally via a
spacer, and Xy is F.

In some smbodiments, Xs is K and X is B In sonie embodinents, Xsis K aod Xus is
W n some embaodiments, X is K oand Xis 18 T Dy sonie erabodinssits, Xs 18 Koand Xy s Ko
I somie embodiments, Xs 5 K and X i3 K covalently bound to a lipophilic substituent,
optionaliyyide spader, In some embodiments, Xsis Kand Xe ik F

In sone embodiments, Ny s E and X0 is W, In some embodiments, Xy is B amd Xy is

3. In some embodiments, Xeis B and Xogis K. In some embodiments, Na is B and Xap is K
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covalently bound to & lipophilic substituent, optionally via a spacer. In some embodiments, Xa
s Band Xyis F.

I some embodiments, Xy is K-covalently bound to a lipophilic substitucnt, eptionally
via a spacer, snd Xj¢ is W In some embodiments, Xs is K covalently bound to a lipophilic
substituent, optionally vig o spacer, and X i3 DL In some cmbodiments, Xz s K covalently
bound to a lipophilic substituent, optionallyvia a spacer, and Xy is K. ln some embodinents,
Xp s K covalently bound toa lipephilic substituent, optionally via a spacer, and Xap is K. In
some embediments, Xy is K covalently bound io ¢ lipophilic substituent, optionally via a
spacer, and Xao is E. In some embodiments, Xi is K vovalently bound o a lipophilic substituent,
optionally via a spacer, and Moo 1% AL I dome enabodinients, Xy is K covalently bound to a
tipophilic substituent, optionally viaa spacer, and Xy is .

hasome erabodinients, Xyeie W and X 1812 1o some ombodunenis, Xiysis Woand XN
& K, 1o some embodimenis, Xisis Woand Xop 13 KL Insome embodiments, Xis is W and X ds
E. Ja some embodiments, SXapis W oand Xao s A, In somis embodiments, Xosis Wand Xa is B

In some entbodinients, X s D and Xop v Ko In some embodinents, Xy is Doand Xsq

Ty seme onbodinténts, Xis 18 K dad Xop 18 B By Somie enabodinents, Xig 8 K and Xan

i 1, Tn scae embodiments, Xis 15 K oand X s F

I some ombodiments, RNaods Koand Xag isF

In some embodiments, Xagis E and Xu is F,

Trsome emiboediments, Xoodv Acand Xy i B

In some embodiments, cortain amine acids represented by the consensus sequence of
SEQ ID NGy 92 include the following:

In some embediments, Xsis A, Xy 15 K covalently bound o lipophilic substituent,

aphicnally viaa spacer, and Xys is W. In some embodiments, Xs 84, Xs 18 K covalenily bound

A, X i K covalenily bounil to a lipophilic subsiituent, optionally via a spscer, and Xys is K.
by some simbodiments, X is A, X is K covalenily bound 19 a ipophilic substituent,-aptionally
vig g spacer, and Xz is K. In some embodiments, Xeie A, X 18 K covalently bound to a
lipophitic subktitient, optionally via a spacer, and X is B, Insome embodiments, Xs s A, Xy

i K covalently bound toa lipophilic substituent, optionally vig a spacer, and Xae 8 A In some

-embiodiments, Xsix A, X i K ogovalently bound looa lipephilie substituent, eptionally via g

spuaeer, and Xag is FL

44



18

e
14

3
iH

3¢

WO 2021/212023 PCT/US2021/027759

In some embodinents, N 15 A, Xix is Woand Xog i3 D Iy some embodiments, Xs is A,
Xis s W, and Xoe is D0 It some embodiments, Xs 08 A, X is W, and X s Ko In some

cmbodiments, XsixA, Xis 8 W, and Nap 18 K. I some embodiments, X is A, Xz 18 W, and

Xaw 18 B, In some coshoidinients, Xs 18 A, Xis I8 W, and Xap is AL In some embodiments, Xs is
A, Xss Is W, and Xasis F.

In some cmbediments, Xais &, Xig is D, and Xao is K. In some embediments, Xats A,
NXigis Dyand Xa s B

b some embodiments, Xo 8 A, Xpis K, and Xy is B, By some enbodinments, X ivA,

Xow i K, and X is D, ln some cmbodiments, Xs 9 A, X is K, and X (s B

Insome ambodinenis; Xs i A, Nop 18K, and X 8 F,

I some embediments, X is.A, Xy s F, and Xy is F

Ta sonse erabodinments, Nsis A, Xagis A, and Xse is F

In some emboediments, Xe is K covalently bownd to a lipophilic substituent, epticually
vig a spacer, Xy iy Eoand Xos is W In some embodiments, Xs iy K covalently bound 1o a
fipophilic substituent, optionally vis a spacer, Xe s E, and Xy 13 D, b sonte enthodiments, Xs
iy Kecovalently boand to a Hpophitic substituernt, optionally via g spacer, Xg s B, and X i K.
I some ewbodiments, Xs 3 K covalontly bound te a lpophilic subsiituent, optionally via a
spacer, Xy 18 B, and Xz i T

In some embodiments, Xz 15 K, X 18E, aud Xz is W, lIn some embodiments, Xs s K,
Xy iz B, and Xis 18 D, Inosome embodimenis, Xsis K, Xz 18 E, and Xop 8 K covilontly bound

v B, and

tes & lipophilic sebstiteent, oplionally via a spacers, In some smbodiments, X is K, Xy

In some embodiments, X is E, Xz i W, and X isK, In some embodiments, Xs is E,
Xz is W, and Xso is K covalently bound to a lipophilic substituent, optionally via a spacer. In
sonie embodiments, Xs 18 B, Xys s Woand Xa 8 F,

In some embodiments, X is K covalently bound to a lipophilic substitucat, optionally
vig @ spaver, Xos is W, and Xe (s D. In some embodiments, Xg is K covalently bound o a
fipophilic substitueiit, optionally via a spacer, Nas s W, and Xig 18 Ko In some engbodinunits,
Xy i K covalenily bound to a Hipophilic substituent, aptionally viaa spacer, Xz is W, and X
18 K Invsome enbodiments, Xeis K covalently botind toa Rpophilic substituent, optionatly via
a spacer, Xizis W, and Xao (s E, {n sonie embodiments, Xsis K covalently bound toa lipophilie
substituent, optivnally via a spacer, Xos i W, and Xoo is- A, In some embodiments, Xz is K

covalartly boand to a Hpophilic substituent, optionally via a spacer, Xagis W, and Xy is B
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In some embadiments. Xy is K covalently bound to a lipaphilic substituent, aptionally

viga spacer, Xag s I, and Xoe 18 K. e some erabodinents, X 18 X ¢ovalenily howund 1o a

G

Hipophitic substituent, optionally via a spacer, Xiw 8D, and Xy s F.

In some embodiments, Xy is K covalently bound to a lipophilic substituent, opiionally
vig & spader, Xis i K, and Xz is B In some embodiments, Xgis K covalently bound 0 8
{ipophilic substituent, optionally via & spseer, Xig s K, and Xag is D In sonse embodiments,
Xz is K covalently bound to & lpophilie substituent, optionally vig a spacer, Xye is K, and X

E,

e
P

In some embodiments, Xg is K covalenily bound to a lipophilic substituent, oplionally
Via a spacer, Xop 18 K, and XN 8 F.

I some embadinents, Xy is Kocovalently bound to a lipophilic subsiituent, optionally
via a spacer, Xae i Boand Xog 8 F

In some emboediments, Xy is K covalently bownd to a lipophilic substituent, epticually
viga spacer, Xiods A, and Xas is F,

In somie entbodinients, Xis v W, Xig is D, and X 15 Ko It some embodiments, Xys is
WX in D, and X v F,

Ty some smbodimenss, Xas is W, Xiets Kooand Xop 8 B 15 sons embodinging, Nisis
W, X s K, and Xo

In some ambodunents,

5D I some embodiments, Xis s W, Xie s K and Xw s B
Nisis W, X is K, and X ds FL

Tn some embodiments, Xisis W, Xz 8 B, and Xy s F

s A,and X s F

Trsome eniboediments, Xesix W, Xoa

In some smbodiments, Xisis D, Xio is K, and Xas ix ¥,

Insome cmbodiments, Xys 18 K, Xon s B, and Xas s B

In some cmbodiments, Xieis K, Xaais D, and Xy is F

Iy certain cmbodiments, the prisest disclosurs provides an isolpied polypeplide
comprising the amino acid sequence of SEQ THFNQO: 83
PRPEX:PXXsDASPN HEX s X s RY VX DX RHYLNWLTROR Xas-( OHNH:) (SEG ID
NO: 930, or a pharinacsutically scceptable salt thersoll wherein:

Keis A or K

Kras o K

Xeis B, K, ork;

XizisFor Ky

X LorW;
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Xawis Iy ELKL NG S, w-methylserine, or homosaring;

Ca B, BOK, or k,

isAorks

Xsais F, 3-pyridinylalstine, 4-pyridinylatanine, d-carboxyphenylalaniag, 4-
lnorophenyiataning, 4-methylphenylalanine, N-methyiphenyialanine, homophenyiafanine, fi-
hometyrosine, homotyrosing, or Nemethyltyrosine;

wherein when Xs, 2o Xy, Ko or Xap are K, {he Tysine residue 18 optionally eovalently
bound o & lipephilic substituent, epticrally via & spacer, and

wherein when Xg or Xz ave k, the D-lysine residue is opiionally covalentty bound to o
tipophilic substituent, aptionally viaa spacer,

provided that the polypeptide comprises at least one residue covalently bownd 1o
lipophitic substitusnt, optioually via a spacer; and

wherein the polypeptide optionslly Huisther comprises a lactam bridge ormed vis an
antide hond hetween the side chains of'a lysine and an aspartic ackl er botween the side chaing
of a lysine and a glutamic acid, wherein the residugs that forn the lagtam bridge are locuted wt
positions X and Xa.

hasome emfmdhmm& whish Xis s Lo X s A,

o some eobodiments, when X is E, Xs 18 K snd X 15 K, and the lysine residug at
eithier of Xs or Xog iy covalently bound to a lipophitic substituent, optionally via a spacer.

In some embodiments, Xs s K, In some embodinents, the Iysing residue ai the €
position of the polypeptide sequence is covalently boand to o Upophitic substituent, optionally
via a spacer.

Insome cmbodiments, Xz is W,

In some embodiments, X is F.

In some embodiments, the peptide further comprises & lactam bridge formed via an
amide bond between the side chaths of a ysine and an aspartic acld at.posttions X and Ko,
respeciively, In sonse embodinients, the peptide further comprises a lactam hridge formed vig
an atnide borrd hetween the side chains ol a lysine and 8 glutamic acid at positions X and Xog,
respectively, In some embodiments, the pepride further comprises a Jactam bridge Tormed via
arpanude bond between the'side chains of an asperiic adid and 4 Iysine af positions Xy and X,
respectively, In sonte enthodiments, the peptide further comprises a lactam bridge formed via
ancamide bond between the side chains of & glutamie actd and & lysine at posilions Xoe and Xog,

respetively,
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In some embodimenis, X is A, Insome embodiments, X iz K. o some embodineis,

Xs is K covalently bowid o g lipophilic sibstituens, optionally via d spacer,

To sorme ebodinents, Xois G Insone sovbodiments, Xqis K. It same embodiments,

X+ is K covalently bound 1o a Hpoplilic substituent, optionally via a spacer.
In some embodiments, Xy is B, In some erobodiments, Xy is Ko In some emabodiments,

Xy iy K covalently bound 1o a lipophilic substituent, optionally via a spacer. In some
embodiments, Xy is k. In some embadiments, Xy is k eovalently bound 1o a Hpophilie
substitueni; optionally via a spacer.

T some embodiments, Xz is E. o some embodiments, X3 is K. In some embodiments,
Kz is K covalently bowid to a Hipophitic substituent, optionally via 4 spacer.

Iy some embediments, Xisis L, bn some embodiments, Xz is W

I some ombodinents, Xigis 12 In some enabodinients, X 18 E. Insone eimbodimenis,
Xy iy K. In some cmbodiments, Xie is N, In some embodiments, X is & In some

enthodiments, Xigds g-methylserine, In someembaodinents, Xis 18 homosering:

’

I some embodinméing, Xapis D brsome embodiments, Xop iz B It some etbodimeitg,
X i K. In some embodiments, Xz s K covalently bound to 2 Hpophilic substituent, uptionally
via a spacer, Insome envbodiments, Xoo is k. In some embodiments, Xie 8 K covalently bound
ig & hpophilic substituent, optionally via a spacer:

In some ambodiments s AL Tnosome embodiments, Xasis L.

T sonie embadiments, Xy is F In some eobodiments, Xy is 3-pyridinylalaning. In
some. embodiments, Xy iy depyridingdalanine. In seme embodiments, Xa iy &
carboxyphenylalanine, In some wnbodiments, X is 4-tlusrophenylalanine, In. some
embodiments, Xs v Somethyiphenvlalagine, In some  ombodiments, X5 8 N
methylphenylalanine,  In some  embodiments, Xsa Iy homophenylalanine, Ty some
embodimenis, Xss 13 P-homotyrosing, In some embodiments, Xu s honolyrosing, In somig
embaodiments, Xy is Nomethyliyrosine.

In some embediments, carbasy teriming) amine acid, fe. Xag 8 -Xaa-(NH2) In some

s -Xpa-{OH).

embodiments, carboxy tenninal amitio ackd X;
In some embodiments, cortain aming scids represented by the consensuy sequemce of
REQ IR NOr93 inchude the foltowing:
In some embodiments; Xs s A and Xe i3 K covalently beund (o a lipephilic substituent,
optiomally vig a spacer In some embaodiments, Xs is A and XNys &8 WL In some embodiments,

Ry is A and Xyg i D, In soime emboditments, Xs 18 A and Xpeis Ko I sofme sobodinents, X;
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is A and Xyeis N In somve embodiments, X is A and Xha ts K. In some enibodiments, Xxis A
and Xao 15 E, In some embadimenis, Xs & A and Xsq i3 F.

I some embodiments, Xy is K-covalently bound to a lipephilic substituent, eptionally
vig g spacer, and Xy is E. In some embodiments, X5 s K covalently hound 1o & lipophilic
substituent, optionally via s spacer, and Xis i3W, Insome embodiments, Xs is K covalently
bound to a lipophilic substituent, optionallyviz a spacer, and Xys is N, ln some embodinents,

Xs is Kogovalently bownd ton Hipophilic substituent, optionally wia a spacer, and s & DL In

some embediments, Xy is K covalently bound io a lipophilic substituent, optionally via a
spacer, and Xao s K. In some enthndiments, Xs is K covalently bounid to a fipophilic substituent,
optignally via a spacer, and Xy is F.

Tresome crabodinents, Xy s Koand X 5. In some embodizents, Nsis Kand Xizis
Wi In seme sinbodiments, Xs is K and X 08N I some simbodiments, Xs 18 K and Xyeis D
In some embodiments, Xs v K oand Xop is K, In some embodiments, Xs is K oand Moy 8K

covalently bound fo a lipophilic substituent, optionally via a spacer. In some embodiments, Xs

s Koand X408 F

E and X

I somie embodiments, Xad s W. In some embodiments, Xeis B and X is

D. 1n some umbodiments, X is Band Xig 8 N o sone eobodiments, Xe is B and N 5K 1o
semne embodiments, Xs s B aond Xoo 15 K covalently bonad 1o a ipophilic subsiituent opiionaily
via-a spacer. lusome ewbodiments, Ny is Eand Xaiis F

Tre somie enthadinwents, Xsis K mw‘ais:n&l}-‘ hound o g lipophitic subsiituent, Sptionally

viaa spacer, and Xos is W In some embodinwents, Xy Is K covalently bound 1o a lipophitic
substituent, opticially vig o spacer, and Xy is D I sonse cmbodiments, Xy s K covilently
bownd to a lipophilic substituenl, optionally via g speeery-and Xyeis Ko In some embodinrents,
Xy 15 K covalently boursd to & Hpophilic substituent, optivnally viz a spacer, and Xig is N, In

sonte enbodiments, Xs i3 K covalently hound 16 a lipophilic substifvent, eptionally via a

spacer, and Xopts K. lnsome sosbodiments, 3 Kocovalently bound 1o a Hpophilic substituent
thimaii}-‘ via & spacer, and Xop is E. In some embodiments, X is K covalently bound @ a
fipophilic substituent, optionalfy via a spacer, 8l Xz s Fu
In gome embodiments, Xysis W and Xie is DU o some embodiments, Xas 18 Woand Xis
i b I same embodinents, Xz W and X 18 N hesome erobodiments, Xis 18 Woand spis
K. o some embodiments, Xis 8'W and Xagis B, In some embodiments, Xis is Wand X s B
In:some embodimenis, Xie 13 Doand Xoo i K Iivsome cmbodiments, X s Doand Xay

AR
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In some embadiments, Xis 1 K and Nao is B, I some embodiments, Xaqeis K and X
i3 I In some embodiments, Xy 8 Kand Xas 8 F.

In some embodiments, Xipis N and Xae is K. In some emsbodiments, Xis i8N and Xy

In some embodiments, X is K and Xy 8 F,
In some embodiments, Xag is E and Xagis Fo
I some sobodiments, eorlain amine acids represenied by the consensus segquenee of

SEQTD KO 93 include the following:

In some embadiments, Xs is A, X¢ is K vovalently hound to a lipophilic substitueny,

optignally via aspader; and Xis is W, i dome embadimaats, Xs 18 A, X8 K covaleatly bound
to a hpophilic substitnent, oplionally via a spacer. and Xie s D. In some embodiments, Xx is
A; Xi i3 K vovalgatly bound 1o a lipophilic substiluent, optionally vig a spacer, and N 8 KL
I some entbodinments, Xs is A, Xeis K eovalently beund to a lipophilic substituent, aptionalty
via-a spacer, and Xis is N, In some embodiments, Xs s A, Xy s K covalently bound 1o a
iipophitic substituent, optionally vis a spacer, and Xao 3 K. it some embodiments, Xsis A, Xs
is Kcovalently boand to a lipophilic substituent, optionaily via a spacer, and Xae Is B In some
cuthodiments, Xy is &; Xi 15 K covalently bound to & lipephilic substituent, aptionally via a
spager, and i isF,

In some embodiments, Xs s A, Xas s Wooand X i3 D by some ambodiments, Xsis A,
Xis s W, and Xig is D0 It some embodiments, Xs 08 A, Xz 15 W, and X s Ko In some

AL Kisin W, and N

embodimenis, Xais A, Nois & Woand X N nsome embodiments, X5

is K. n some embodiments, Xois Ay Xogis W,oand Xoo v B i sonwe eimbodients, Xs 38 A,
Kig 18 Woand X is L

Insome ambeduments, Xads A, Nig i T and Xog s Ko In some embediments, Xais A,
X Doand Xse 8 F

Tn some embodiments, X 84, Xie 18 K, and X is &, busome enbodiments, Xs is A,
w1 K, and X is D, ln some cmbodiments, Xs 9 A, X is K, and Xas is B

In some ambedunents; Xsis A X 18 N, and Xy s Ko Tnosome embodiments; Xsis A
Xis s Koand Xag is B

I somse enthodinents, Xots A, Kog s K, and Xasis I

I some embodiments, Xs A, X is B and Xy 18 F.

I some embediments, Xy is Keovalently bound to.a lipophilie substinent, optivnally

is Boand X s W ln-sone aimbodiments, Na iy K covalenily bound 1o a

A
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tipophilic substituent, optionally vis a spacer, Xy is E, and Xig s N fo's embodiments, Xs
s Kocovaleistly boand e a lipophilic substituent, optionzlly via aspacer, Xg 18 Eosnd X 5 D0
In some embodiments, X5 is K covalently bound ¢ a lipophilic substituent, optionally via a
spacer, Xy is E, and X is K. In somie embodimenss, Xs is K ovalently boand 1o a lipophilic
substituent, sptionatly vig a speeer, Xz s B, and Xsg 18 F.

In yome smbodiments, Xs e K, Xits B, and Xysis WL ln some embodiments, Xsis K,
Xg ix B, and Xy 18 N. I some embodiments, Xs is K Xy s B, and Xys 18 DL Ivosome
ethodinients, Xa is K, Xy is E, and Xo iz K govalenty l}csumi to a lipophilic substituent,
optionally viza spacer. I somte ensboilinsents, Xs is K, Xeis B, and X34 s F

In some ambodimenty, X s F, Xy s W, and X i8N, In some einbadiments, Xy is B
Xig Is W, and Nais Ko In some embodiments, X 15 B, Xos is W, and Xap is K covalently bound
to a Lipophittic substitusnt, sptionally vid & spacer. In some cmbodimaents, Xe is B, Xz s W,
aitd X is ¥

In some embediments, Xy ix K covalently bound to.a lipophilic spbstinent, optionally
viaa spacer; Xz s W, and Xye is D In some embodiments, Xa is K covalently bound 1o a
fipophitic sehstiivent, optionally via 3 spacer, Xus i3 W and Xy is K. In some embodiments,
Xy 15 K covalently bound to-a Upophilic substituent, optionally via a spacer, Xz is W, and Ny,
i N, Insome ebodiments, Xy is K covalently bonnd te a lipophilic substitnent, aptionally via
a spacer, Xasis W.oand Xagis K. Josome embodinents, Xiis K covalently bound to a lipephitic

substitnend, optionally via a spacer, Xus s W, and X i3 B In some embodiments, Xs 8 K

covatenily bound to a Hpophilic substitnent, optionally via aspacer, Xis is W, and Xya is F

In some embodiments, X is K covalently bound to a lipophilic substituent, optionally
vig @ spacer; Xig 18D, and X 18 Ko Insome emboditpents, X s Ko covaleatly bound to g
{ipophilic substituent, optionally via a spacer, Xisis D, and Xaa i F,

I sonie enbadinents, Xs is K covalently bound to a lipaphilic subsiituent, optionally
via & spasar, X v K, and oo is B Ivsome embodiments, Xy is K oo valenily bound o a
lipophitic substitient, aptionally via a spacer, Xie is K, snd Xapn is D In soime embodinients,
Ky s K covalentty bound o2 lipophilic substituent, optionally via a spacer, Xy is Koand X
is F.

Ty sooe embadiments, Xy s Kocovalently bowsd to-a fipophilic substitiwnt, optionsally
via @ spacer, X Is N, and Xy is K, In some embediments, Ny is X covalently bound 10 a

fipophilic substitonent, oplicnally viad spacer, X B8N and Xae s F
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In some enbediments, Xa iy K covalently bound to a lipophilic substitsent, optionaily
via g spager, Xoo s K, and Xa 5 F,

I some embodiments, Xy is K-covalently bound to a lipephilic substituent, eptionally
via a spacer, Xz is B, and X & F.

Insome embodiments, Xis i3 W, X 18D and Xon s K I some embodimenis, Xgsix
W, Xpats Dy and X s F

I some esmbodiments, Xy is W, X i K, and Xop i B In soms embodinents, Mg is
W, X is K, and Xog 38D Insome embodintents, XNy s W, X 8K, and X s FL

I some embodiments, Xis s W, Xis s No and X 15 K. In some cintbodimeris, Xy is
WX 18 N, and Xae I8 F.

Ty some emubediments, Xis s W, X is Kyand X is F

e some enbodinsents, Xpsis W, X is B, and Xy is F.

b sonwe combodimerits, X 15D, oo ds K, and X s ¥,

Inesome cmbodiments, Xie is K, Xon s By and Xasis B

iy sore aibodiments, Xis 18 K, Mo v Dy and Xag 15 FL

Trsome enshadimesnis, Xsin N,

o certain embodiments, ihe proseut invention provides an isolated polvpeptide
comprising the spiino acid sequenge of SEQ 1D NO2 94
PKPEX:PURDASPNHEWX R Y Y XauDXaRHYINWLTROR X 4-(OH:

NHR) (E&f{) Ik
RO 94), or nophabmaceutically secepishie salt thergof, wherein:

Xads A o K

Xeds B Roor ks

XN wEorK;

Nt DB K, or N:

XA, D, E K, ork,

XuntsAork,

Xs:is For N-methvliyrosing;

wharadn when Xs, X, X, or Xop are K, the bysine wesidue is optionally covalently
bound toa fipophilic subsiituent, optionally via a spaver, and

wherein when Xgor Xoe are k, the D-lysine residue s optionally covalently bowndio &
{ipophilic substituent, optionally via a spacer,

provided that the polypeplide comprises at least one residue covalently boond to

tipophilic substituent, optionally via a spacer; and
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wharsin the polypeptide optionally further comprises a lactam bridge formed via an
amitle bond between the side chains of & lysine did an aspariie actd or between the sidg
chains of a lysine and 2 ghitamic acid, wherein the residues that form the lactam bridge are

s Xos and X

tovated at post

Insome cmbodiment, when Xgg i3 N, Xao 18 not A,

In some embodimenis, when N is B, Xe i5 K and Xoo 8 K, and the lysine residue at
either of Xz or Xap ¢ covatently bound fo.a lipophitie substituent; optionally via a spacer.

In some embodiments, Xy is K. In some embodiments, the lysine residue at the 8%
position af the palypeptide sequence is covalenily bound to a Hpophilic sabstitnen, optionally
Via & spacer.

Ty some emubediments, Xz 18 T,

I some embodimenss, the peptide further comprises a lactam bridge formed via an
antide bond between the side chains of @ tysine and @ aspartic acid al positions Xys and Xap,
respectively, In some embodiments, the peptide further comprises o lactan bridge formed via
an ainide bond between the side chains of & tyxine and o plutamiz aeid &t positions Xis and Xy,
respectively. I some embodimants, the peptide further comprises-« lactam bridge formed via
an ahnide bond between thiside chains of an aspariic acid and 2 ysine al positions Xy and X,
respectively, ln some erbodiments, the peptide furler comprises a lagiam bridge formed via
an amide bond hetween the side chains of & glutamic acid and 2 tysine at positions X and Xan,
respestively.

T some embodiments, X s Al Insome embodimenis, Xsds K, In some embodiments;

X ix X povalently bound te s Hpophitic substituent; optionatly via a spacer.

In some embodiments, Xeis E. 1o some embodiments, Xx is Ko o some embodiments,
Xy iy K covalently bound to a lpophilic substituent, optionally via a spacer. In some
embodimenis, Xy 8 ko In some embodiments, Xg s b covilontly bound 1o a Hpophilic
substituent, optionally via a spacer.

I some embodiments, Xz is E. o some embodiments, X3 ts K. In some embodiments,
Xz is K covalently bound to 4 Hipophitic substituent, optionmally via wspacer,

In some embodintents, Xis is D, In some embodiments, Xig is B, In some embodiments,
Xig i K. In someenmbodiments, Xrg 18 N,

In some embodiments, Nagig A Insome embodiments, Xan 18 1Y, Tnosome enbodimenis,

Xag is E. In some embodiments, Koo is K. In some embodiments, Xsois K covalently hound to

4]
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a lipophilic substituent, optiorally vig o spacer. Ty sonre embodimments, X 15 k- I some
embodimenis, Xa 8 k covalently bound to & lipophilic substituent, optionally vig a spacer.

To sorme emhodinents, Xovis A Ty sowe ewbodiments, Xois L.

In some embodiments, Xy is F. In some eibodiments, Xie i N-methyityrosing.

In some ensbodiments, carboxy termingl amine aeid, Lo Xag, 18 -Xae(NH2) Instme
embodiments, carboxy tenninal aming acid Xas i «Xa-{OH).

I some sobodiments, eorlain amine acids represenied by the consensus segquenee of
SEQTD KO b iaclude the follewing:

Tr somie ernbadiments, Xs is A and Xg is K covalently bound to a lipophilic sabstitesnt,
optionally viaa spacer. Io-some ambodiments; X518 A and Xog 18100 Insome ergbodingnts, Xs
wAand Xis is Ko by some embodiments, Xs s A and Xus 8 N Insome embodiments, Xsis &
s X 13 K. I sonie endbodinvents, Nais A and X &8 B In some smbodiments, Xx is A and
X 18 AL In sonteembodinernts, Xs ik A wid Xagis F

In some embediments, Xs is K covalenily bound to a lipophilie substiinent, optionally
via a spavcer, and Xq 15 E. In sone embodinients, Xs 13 K covilently bound te a lipophilic

substitent, optionally via a spacer, and Xy s N. In some embodiments, X Is K covalently

bovnd i a lipophilie substituent, spticually via a spacer, and Ny 1s T In some embodiments,

Xy 18 K covaleatly bound to -« lpophilic substitnent, opiienally via a_spacer, and N 15 K. In
somme embodiments, Xs is K covalenily bound to 2 lipophilic substituent, optionally via a

gpadet, and Xy 15 B

Tresome embodiments, Xe s K and Ng i B, In some embodiments, X v Kand Nys is
N. 11 some giibediments, Xy ix Koand Xje is D0 Insome embodiments, Xeds Koand Noo §s K.

In-some embodiments, Xz 18 Koand Xap 13 K covalenily bowund to a lipophilic spbstituent,

optionally via a spacer. In some embodimenis, X is Koand Xs i3 F,

Tre somie enibodinients, Xs is E and Xie 5 B, In soing embodinents, Xa 18 Eand X s

M. In some eobodintents, Xy is Eoand X i3 K, In sone embodiments, Xe s Eand X s K

b,

covalently bound o a lipophilic substituert, optionally vig a spacer, hvscrie embodiments, Xx
18 Fand Ny is .

In seme casbodiments, Xy i K covalently bound to & lipophilic substituent, optivnally
via & spacer, snd Xy & D, In some embodiments, Xy is K covalenily bound to 4 Hpophitie
substituent, optionally vis a spacer, and X5 is Ko In some embodiments, Xy 18 K covalently

bownd to & lipophilic substituent, optionally via 8 specer, and Xoe is N In some embodiments,

X 18 K covalenily bound to a Hpophilic substitnent, optionally via a spacer, and Xpp 8 K. In
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sonme erubodinients, Xy is K covalently bound 1o & lipophilic substituent, optionally via a
spacer, And Xoo s B, rsome enibodiments, Xg is K covalenily bound to o lipophilie substituent,
optionally via a spacer, and Xop 18 A, In sowe embediments, Xy is K covalently bound 1o a
lipaphilic substiznent, opiicnally via a spacer, and X5 is F.

In some embodimenis, Xye ix D and Xop v K In some embodiments, Xyg is Diand Xay
is F

I some embodiments, Xag 18 K and Xoo is E. In some smbodiments, X is Koand Xop
& D In some gmbediments, Xys 18 Koand X s 8

I some embodintents, Xig is N gnd Xao is A, I some embodiments, Xie is N and X

18 Ko In some erbodimants, Xop s Noand X is £

Tre gome emboediments, Xoeds K and Xy v F.

T sore embodinsents, Xop s E and Xseis F,

b some embodimernts, Xop s Aand Xag 8 F.

In some embaodiments, cerfain aming acids represented by the consensus sequence of
SEQ 1D NO: 84 inetide the Tollowing:

T some smbodiments, Xs is A, Xy is X covalently bound to s Hpophilic substituent,
optionally via a spacer, wnd Xie is [ In some embodinents, Xs 8 A, X B K covalently bound
i a lipophilic substituent, oplienally via g spacer, and Xis i K. In semoe cmbodiments, Xs is
A, Xy is K covalently bound (o a lipaphilic substiluent, optionally via & spacer. amd Xig i3 N.
fre some embodimaonts, Xs 18 A Xy is K covalenily bound o a Hpophilie substituent, optionally
via 2 spacer, and Xoo is K Incsome ewbodiments, Xs i A, Xy v K covalently bound to a
lipaphilic substituent, optionally via a spacer, and Xag iy E. In some ombodinments, Xsis A, Xs
w K covalently hound toa lipophilic substituent, optionatbyvia & spacer,and Xon 8 &, TnYome
cmbodiments, Xs iy A, X¢ is X eovalently bound to-a lipophilic substituent, opticnally vis a
gpader, and Xig 18 FL

In some embodinents, Xais A, Xie 13 13, and X i3 K. 1o sowe swbodiments, Xais A,

Xieig D, and Xuw s F.

In some ambodiments; Xs 184, Xis 18 K, and Xop i Bl Insome embodiments;, Xsis A
Xy is K, and Xao 15 D, In some embediments, Xs is &, Nie Iy K, aned Xz is.F.

B somse enbodimontg, Xeo s A, Kig s K, and Xoe i A, Insome ermbodiments, Xeis A,
Xy 18 N, and N 13 K. In some embodiments, Xs 18 A, Xy 18 N, and Xss i F,

is K, and N30 is F

Insome embodiments, Xois A, X

Insome smbodiunenis; Xs 15 A Nop 18 B, and Xy is F

i
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In some embodiments, X is A, Xopis A, and Xu s F.

I somie entbadinents, Xs is K covalently bound 1o a lipaphilic subsiituent, optionally

via a spager, Xpis B, and Xy s N In some embodiments, Xs i3 K covalenily bound t¢ a

lipophilic substitnent, oplionally via a spacer, X is E, and Xy is D, In some embodiments, Xs
i K covalently bound to atipephilic sobsgitnent, optionally via a spacer; Xy v B, and X s K.
fiy some embodiments, Ny §s K covalenily bound %0 a lipophilic substituent, optionally via a
spacer, Xe B, and Xse i F

Insome embodiments, Xs 88 K, Xy 5 B, and Xis 8 N, I some amboediments, X

Xy 18 B, and Xoe is D Incscoe enshodinients, Xs is K, Xy is B, and Xao s K covalenily bound
o a lpophilie substituent, optiovaliy ¥ia a spacer. In dome embadinients, Xs 18 K, Xe 16 E, and
N is F.

T some embadinents, Xy is Kocovalently bounid Yo a lipophilic subsiitusat; optionally

vig @ spacer, Xye 18 D, and Xy i K, In some embediments, Ny i X covalently bound o a
ipophilic sebstitnent, oplionally viaa spacer, Xigis D, and X ix B

In some entbodinients, X i3 K covalently bound toa lipophilie subsiitient, optionally

via a spacer, X is K, and Xa is E. In some embodiments, Xy is K covalenily boand to a
lipophitic substitueni, optionally via « spagir, Xis 15 K, and Nop is DL Io some embodiments,
Xy is K covalently bonad to.g lipophilic substitnent, optionally viz a spacer, X 18 K, and X
i F.

I somie enbadinents, Xs is K covalently bound 1o a lipaphilic subsiituent, optionally
via a spacer, X iy N, and Nse I3 AL In some embodiments; Xy is X govalently bound o a
lipophilic substituent, optionally via a spacsy, Xyg is N, and Xapds K. In some embodiments,
Xy 18 K covalently honnd toa pophilic substitoent, optionally viz g spacer, Xag s Ny and Xas
is F.

I somie enbadinents, Xs is K covalently bound to o Hipophilic subsiituent, optionally
via a spacer, Xag 18 K, and Xsein ¥

In some embodiments, Xg is K covatenily bound to a lipophilic substituent, oplionally
Via a spacer, Xop Is B and Xy is FL

In seme cusbodiments, Xy i K covalently bound to a Hpophilic substituent, optionally
viaaspacer, Xooas A, and Xz 1s F

In s embodiments, Xgg s D, Xopds K, and Xaa s ¥,

Insome embodiments, X s K, Xop i3 B, and Xaeis F

Insome smbodunenis; Xig 18 K Xop 18 Dy and Xy 1 FL

36
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In some embodiments, X is No Xonds A, and Ny s F

Tresome embodiments, Xisis N, Xaw s K, and X 5 F

In certain embodiments: the present disclosure provides an solated polypeptide
comprising the amine acid sequence of SEQ 1D NO: 95;
PRPEXPGESDASP X EWX s RY Y X DERHYLNWLTRORE-COH/NH:) {(SEQ 1D NO:
95), or a pharmaceutically acceprable salt thercof, wherein:

KaisAwk;

XppsEork;

Xisis D, By Koor Ny

Koo 8 A D B, K, orkyand

wherein when Xs, Xis, ot Xuw ave K, the lysive restdue 1s optionally covalently bound
to & {ipophilic substituent, optionally via a spacer,

wherein Ky is optionally covalently bound to a Hpoephilic substituent, eptionally via a
spavor, and

wherein when Xao is k, the D-lysine residue s optionslly covalently bound to &
Hpophilic substituent, optionally viaa spacer,

provided that the polypeptide comprises af least one residue covalently bound fo
tipophilic substitnent, opiicnally via g spacer; and

wharein the polypeptide optionally further comprises a factam bridge formed via an
amide bond between the side chains of & lysine and an aspariie actd or betwien the side
chainsof a lvsineand v elutamic scid, wherein the regidues that form the lactam bridge are
loeated at positions Xy and Xio.

Insome cmbodiment, when Xys 8 N, Xopds not-A.

In some embodiments, K is covalently bound to a lipophilic substituent, optionally via
A SpaLer.

In some embediments, the peptide further comprises a lactam bridge formed via an
amide bond between the side chains of a fysine and an aspartic scid st positions Xis and X,
respactively, In sonie embaodiments, the peptide Turther comprises & lactan tridge ormed via
an amide bond between the side chains of ¢ lysine and & glutamie geid st positions Xis and X,
rggpectively. Iy some embodinents, the peplide Ruther comprises a lagtam bridge Formed via
arr amide bord between the side chaing of an aspartic acid and a tysine at positions Xy and Xap,

respectivety, In some embodiments, the peptide further comprises & lactany bridge formed via

~=3
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an amide bond hetween the side chains of 8 glutamic acid and a tysine at positions Xie and Xaa,
respectively.

To sorme ebodinents, Xois AL Insone sovbodiments, Xs is K. In same embodiments,

is' K covalently bound 16 a lipophilic substituent, optionally via a spacer.
In some embodinients, Ky s wispbstitied. In some engbodimonts, Ky is covalently
bound to g lipophilic substituent, optionally via a spacer.
I some embodiments, Xy is B, In some cmibodinnents, X s Ko some embodimenis,
Xz 18 K eovalently bound toa lipophilic substituent, optipnally via a spacer.
T some embodiments, Xig i D. In some embodinients, Xys i E. In some embodiments,

Kisis K In soime eimbodiments, Xye s N

vis A Tvsome embodiments, Xaots B, brsome emmbodinments,

Tesomeenhodimats, Xy
Xap is E. Inosone embodiments, Xae is X, In sonte cmbodinients, Xy is X covalantly bound to
a lipophilic substituent, oplinnally via a spacer. In some embodiments, Xzo i k. In some
embodiments, Xao is k covalently bound to a lipophilic substitnent, oplicnally via aspacer,

I some ambodiments, carboxy tenfinal gining actd, L& B, I8 ~Far(NHz I stefie
embodinments, carhoxy terminal aming acid Fay iz -Faa-{OH).

Iy some smbodiments, cittain amine actds represented by the consensus sequence of
SEQ 1D RO 93 inelude the Totlowing:

In some embodineats, Xs is A and Ky is covaleutly bound to a pophilic substiivent,
aplicnally via & spacer. In some embadinients, Xa 8 A and Xie 18 DL Insome enbodiments, Xs
i Acand Nas is Ko By some embodiments, Xs v A and Xigis K nsome embodimenis, Xz is A
and Xip 18 K, hysone embodiments, Xos A and Xy i B In some simbodiments, Xy iy Aud

In some embodiments, X i K covalently bound to & lipophilic substituent, optionally
viga spacer, and X 18 N In some cmbodinguds, Xs 18 K ¢ovalenily-hound to 4 lipophilic
substituent, optionally via a spacer, and Xyg ts 2. In some embodiments, Xy iz K covalently
bound to a lipophilic substituent, opiionally vis a spacer, and X 8 K,

In some ambodimenis, X 18 Koand Xy 15 N n some embodiments, Nz 8 K and Xis I3
[, In some embodiments, Xs is Koand Xawis K, In some embodiments, Xy i3 K oand Xu 5 K
covalenily bound to & lpophilic substituend, opticnally vis aspager,

In some embodiments; Kg is eovalently bound te-a tipophilic substituent, optionally via
a spacer, and Xoa ds D, In some embadiments, Ky is covalently bownd Lo a Hipophilic sebstilnent,

optignally viaa spagey ad XNip 8 Ko In some earbodinnents, Ke i covalenily bouid 1D a

b}
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Hpophilic substituent, optienally via & spacer, and Xie i5 N. Tn somse crbodiments, Ky s
covalenily baund t¢ & lipophilic substituent, apiionally via & spacer, aid Xag s Ko In some
embodiments, Ky is-covalently bound 1o a lipophilic substituent, aptionaily via a spacer, and
X 18 B In some cimbodiments, Ks is covalently hound to a lpophilic substituant, opiicnally

vig aspacer, and Ko 8 A

In some embodiments, X is 1 and Xoo is K.

I some embodiments, Xag 18 K and Xoo is E. In some smbodiments, X is Koand Xop

T some embodintents, X is N and Xeo s A, v some embodiments, X is N and X

I sope embodiments, cortain aming acids represented by the consensas sequence of
SEQ 1D NO: 93 include the following:

In some embodiments, Xs i A, Ky s covalently bound 0 a lipephilic substituent;
opticaally vig 4 spacer, and Xie 15 D Insome embodiments, X3 15 A, Ky is covalently bound o
a lipophilic substitient, optionally vira spacer, and Xig 5 Ko In somie embadiments, X is A,
Kz i covalently bound to 2 Bipophiliosubstituent, optionally via a spacer, and Xy & N, In some
suvbedinents, Xz is A, K §s covalently bound (e a lipophilic substitugai, optionally via &
spacer, and Xog s K. 1o some enthodiments, Xy is A, Kg s covalenily boond to a Hpephilic
satbstituent, optionally vis a spacer, and Xon 15 B In some embodiments, Xz i A, Ky is

covalenily bowd o g lipophilic substituent, apiionally via a'spacer, and Xaeis A,

Trsome enshediments, Xois A, Xieis I, and Xogis K,

I some embodiments, X¢ is A Xy I8 K, and X is B o sone onbodiments, X is A,
Xl"“? 18 K\ and ,}{zz‘g is I,

I some embodiments, Xads A, Nig 18 N, and Xag s AL In some embodimenty, Xsis A,
Kpg ¥ Nyand X 8 KL

T some embodiments: K is covalently bound to a lipophilic substiuent, optionally via
a spacer, Xre is D, and Xag is K.

In some embodiments, Ky is covalently bounsd 1o a fipophilie substitueit, optionallyvia
a spacer, Xie 15 K, and Xon is B, In some cmbodiments, Ky s covalently bound to o lipophitic
substithent, oplionalbyvia a spacer, Xie 18 K and Xz i3 D,

In some embodiments; Ky is covalently bound e a Hipophilic substituent, optionally via
A apacer, Xis I8 Ny and X is AL Insome embodiments, Kgiscovalently bound to a lipophilic

substituent, opiionally via a spacer, X 8 Ny sod X s KL
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Conjugation of ¢ lipophilic substifuent to any of the peptides, optionally vie a spucer
I some smbadiments, any of the disclosed polypeptides is oplionally subsiituted with
one. or mwore Bpophilic substituents gach optionally via a spacer, whossin “lipophilie

substituent” and “spacer” are defined herein,  In yome embediments, any ot the disclosed

polypeptides, comprising an anne seid sequence selected from the group consisting ol aming
acid sequences represented by any ol the consensus seguences of SEQ 1D NO: 1 deough SEQ
D NG 78 either comprises ope e mare lipophilic substitnenis each optionally vis s spaces, or
can b modified, or further aiodified, by covalent attachmignt of one or more lipophilic

substiluehts each optionally via a spacer.  In some embodiments, any of the disclosed

polypeptides, comprising an amine acid sequases selected Grom the group consisting of amino

acid sequences represented by any of the consensus sequences of SEQ D NGO 191 through
REQ ID NO» 181 canhe modilied by covalent attachment of one or mere Hpophilic substituents
cach optionally via a spacer. In somie embodiments, any of the disclosed polypepiides,
comprisingan aminoacid sequence selegted from the gronp copsisting of aming getd segnences
represeried by any of the onsensus sequences of SEQ 1D NO: 239, 240, 341, 242, 243, 244,
245, 246, 247, 248, 280, or 281 can be medified by covalenl attachmeni of ong or morg
Hipophitic substiuents sach optionally via a spacer. In some cmbediments, the lpophilic
substituent niay be attached o an gmine group of the polypeptide (og., an e-aning group of a
bysine residus)y by neany of 4 carboxyl group of the lipaphilic substituent, or Opticaslly an
amins group of the spacer, wherein a carboxyl groupof the spacer lorms an amide bond with

e S-amang group of a ysingresidue.

Livophulic sihstituent

tuery formean anzide bood with an sming group-of the aming acide.g, besing

Conjugation of ene oF nwere ipophilic substituets™, each optionally via a “spacen,” to
any of the disclosed polypeptides of this Invention 1z intended to prolong the action of the
pelypeplide by facilitating binding to serum albumin and delayed vonal clearancy of the
corjugated polypeptide.  As used hereln, & “lipophilic substituent” comprises & substipein
comprising 4 lo 40 carbon atoms, 8 to 25 carbon atoms, 12 to 22 carhon atoms, ar & to 20
carbon atonis, The lipophitic sabstituent may be sttached o anamino group of the pulypeptide
fo.g., an Ssamine groop of @ tysine residloe) by weans of g carboxyl group of the lipophilic
substituent, or gptionally an aniine group of the spacer, which carboxyl group of the spacer in

) resigdne 1o which

&l
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il 1s attached. In some erobodiments, the polypeptide comprises three, twe, or prelerably ong

Hpophitic subsiituent ach with or without an opiional spacer, which s defined fiv greater detail

below.

In sante embediments, the lipophilic substituent comprises a straighi-chain or branched
alkyl groap. In some embodinments, the Iipophilic. subsiitucnt iy an acyl group of a streight-
chainor branched fatty acid. Insone embodiments, the lipophilic substituent is an scyl proup
of a steaight-chain or branched fatty acid, further substituted with one or niore carboxylie acid
and’or lvdroxaniic seid groups.

In some embodiments, the polypeptide comprises three, two, or preferably one
fipophilic substitudnis cach without an-opiional spacer. I soms embodiments; the Hpophilic
substitpent is -COCH COHHL b sowe embodiments, the lipophilic substituent is -
COCHCOM. I sesne smbodlments, the lpophilic substitugm is ~CO{CH O

In some embodiments, the polypeptide conprises three, wo, or preferably one
fipophilic substifients sach without an optionad spacer, In some embodiments, the lipophilic
substituens iy & monovaleni group of Fomuwia |

CO-(CH -2

Formula ]

wherein

L8 ~CH i or -COH: and

my s frem Ao 24,

which Hpophilic substituent forms an amide bond between an amine growp (=g, &

amine group of @ lysing) of the disclosed polvpeptide and @ €O~ group of the

Hpophiic snbstitucnt.

In sone canbediments, 2 is ~«COsHL In some embedimenty, m is rom §4 0 20, In
some embodimenis, the lipaphilic substituent 1§ covalently bonnd to the soldted polypeptide

via a spacer. In some embodiments, the lipophitic substituent, <CONCHY)p-Z, is linked toan

e growp of the isolated pelypeptide vin the spacer, wherein the spacer forms a bridge
between the aming group of the isolasd polypepiide and a CO- growp of the lipophilic
substituent.

I some embodiments, m 1% selectod from the group consisting of 4-20, 8§-20, 12-20,
240, 16-20, 14 16, 18, and 20,

In some embodiments, Z is ~«COsH, and the lipophilic substitent has the formula ~C0O-

{OH - COH: T some embodiments, -CO-{H)-Z 18 selectad from the group consisting-of

&l
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SO -COH, -COF{CH-COHL -COLCHCOH, -CO-{CHD-00H, -COACH )i

COH, ~CO-(CH p-COH, -CO-(CHu TR, -CO-(CH-COpH, -CO-{CH2}2-COuH, -

CO=CHD-COH, ~CO-{CHpa-COH,  -COACHs-COH,  -COLCHs-CRH,  -CO-
(CHh-COH, -COLCH s-COH, -COCH-COH, -CO-(CHe-COH.

In some ombodiments, the lipophilic sobstitnent is <CONCHahe-CO:H, I stme
coabodiments, the lipephilic substituent is ~CON{CH:16-COH. In some embodiments, the
lipophific suhstitpent is ~CO-{CH)p-CO2H. Iy somig embodiments, the Hipophilie sabstitaent
5 ~CO-{CH2 0 COH.

fo. sorie embodiments, £ iz -CHs god the ipophilic substitutnt has the formula -00-
CO-{CHN=CHE, «COLCHs-CHE, -CO(CHe=CHy, ~CO«CH-CH, -CO-{CHB-CHG, -
COLTHp-CHs, 2CO-CH e CHa, ~COSCHR IN-CH, ~O0-{(CH 13-y, -COACH -CHs,
SCOSCHepa-CH, ~COSCHCH:, SO0 CH - OHs, -COCH) -CH3, ~COSCHz )i
CHz, -CO-{CH ho-CHy, and ~COACH -0 s,
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Lipopkilic substituent & Spacer

Ine some dmbodinents, the lpophilic substiiaent 18 aftached to the parent peptide by

(£

means of a “spacer”  Jn some cmbodiments, provided herein is any of the disclosed
polypepiides, coniprising an aning acid sequence selected from the group consisting ol aming

gerd soquences reprexented by any of the consensus segquences of SEQ D MO through SEQ

{13 N 43, comprising & i-i;mphiiic substituent, wherein the lipophilic substituent s linked to

the graming grotp of @ lysine via a spacer, which spacer forms a bridge between an aming
group of the disclosed polypeptide and a CO- graup of the lipophilic substituent.

fn some embodimerits, the spacer comprises gae or more aming sids, for example,
single aming scid sueh as Gha, Asp, Gly ar Lys, dipeptide such as 20GL), GGy, or
polvpeptide such as MGlu), HGle), ACH-Gly ete. Iy some combodiments, when the spacer
comiprises one of more anmine weids, g, Glu, Asp, Gly o Lys, one casboxy) group ol the
spacer may form an amide bond with an aming group of the diselosed polypeptide, and an
aning growp of the spacer may form an amide bond with a carboxyl group of the lipophilic
sulbystituent,

T some embodiments, swhen the spacer comprises Glu or Asp, that further include a
carbuxylic acid-toruinating sidechain, the terminal carboxy] group of the sidechain of the Gl

or Asp-coniaining spacer ‘may form ansamide bond with an amino group of the disclosed

pedypeptide, and an amine group of the Glu or Asp-containing spacer may form an amida band

witl & carboxyl group of thi lipophilic substitueni, £.¢., yGlhu or BAsp,

T some embodivients, the spacer is Glu-yGloe, In some swbodiments, thespacer is
GlyGlu-dpeg-. In some embodiments, the spacer is -dpeg-dpeg-yGlu-.  In some
embodiments, the spacer is wGhisdpegadpeg-vGlus. In sonle awbodiments, e spacet 1§ -

o

yGlu-yGlu-dpea-yGlusyGhe-. Insome embodiments, the spacer is JCOCHA{OCHCH: aNH -

k-

to some ewmbodiments, the polypeptide comprises three, twe, or preforably one
lipophilic substituent cach with a spacer. In some ner-limiting embodiments, the lipophilic
substituent and spager forar & monovalent gronp selected o the group consisting of those
tisted 1 Table 7:

Table 7: representative lipophilic substituent and spacer motetios

*v‘(l[il stlu{ 0((.»1‘1’1\310&{) }‘I

ZGilus fmu COCHY,
Gy Ghedpeg-CO(CHhaCORH
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el lusyGlu-dpes-CO(CH: nsCO:H
CGlavGlusdpee-yGlu-COCH COH
Gl Glusdpes-yGin-COCH U0
~Cila~yvGlusdpeg-yGahu-yGla-COUCH WG H
~GluyGhedpegyGluyG e COICH) 0 Ol
-vGlu-vGlu-dpeg-dpea-COMCH 1

G Glasdpe g-dneg-COCH00H
ilusyGlu-dpeasdpee~-yGli-COMCH 1 COsH.
v Gla=vGlu=dpeg-dpeg-yGlu-COCHRCO:H

n{.ipx’wd]kgwh ua(“ 0(( HaysCO:H
0 lu-dpea-dpeg-yGlu-COCE o
wllu-dpegsdpeie-yGl-C(CE
ey Gha-yGlu-dpeg- (0
Sl yGlusvialpdpep~COCH G (7 H
G hsdpeg-CO(CH 1 eCOH

G lusdpeg-COICH s COsH

JCOCHAOCHCH e NHE-vGli-CO{CH) w0 Ol |

Preforably, the lipophilic substituent gnd spacer are attgched o an amine growp of the
palypeptide.  In partionlar, 2 carboxyl group of the lipophilic substituent, er optionally a
carboxyl groip of the spacer, forms an amide bond with an S-amino group of & tysing residue,
The tysine residue boursd to the Hipophilic substituent, optionally via a spaeer, may be L-lysine
or D-lysine.  Structural representations of representaiive spacer moleties and Ypophilic

substituetts are providad i Table 8:

Table 8 Structures of Representative Spagers Muoieties & Lipophilic Substituents Bound to

Lysing
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Ky Glu-yGlu-COCH ) O H)-P

Ty some embodiments, the lipophilic substitnent and spacer Torm a menovalent group

of Formulz 1
{Y )OO CH e L
Formmia H

wherein

Y s setected from the grovp consisting of yGhu, Asp, Lys and Gly:

Z iy ~CHj or ~CO:H;

ntis from 4t 24 and

nds from T 4w 10

I someembodiments, Zis -COML Tnsomg erbotdineats, m i¥ from 140630, Insone
sovhadiments, Y is yGlu, Tn some embodiments, nois from § o 5.

Insarie embodimenits, Y is selected frant the group consisting of yiilu and Gy, In some

embodiments, Y iy vGlu. B some embodiments, Y s Gly:

a6

L
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In some emboduments, the polypeptide comprises three, two, or preferably one
tipophitic-substituent cach with a spacer. In some Sotbodiments, the ipophilic subsiituent and
spacer are & menovalont group of Formula Hi:

Formuly Hi
wherein,
Vi SJOOCHAOCHFOHpNH -
Y is selected from the proup consisting of yGly, Asp, and Gly;
Z.is -CHz or -CO:H:
s o 4 (o 343
nis from | to 10;
iisfrom 110 6 and
Uisdront § 6.

Insome embodiments, 7 is ~OO0:H, I some embodimenis, 2 i -CHs.

In sope enshodinwents, Y iy yGhe 1m0 some embodiments, Y is Asp.  In some
embodimenis, Y is Gly.

Iy some ewrbodinsents, mix selected from the group consisting of 4-20, 8-20, 12-20,
120, 16:-20, 14, 16, 18, and 20, Insome emboediments, mis from 14 {0 20

In some embodiments; iy i3 selocted from the group consistingof 1, 2.3,4,5,6,7, 8,9
and 10, In-some embediments, o is from 1o 5, In some embodiments, nis 1. o somg
embodiments, n i 2. o some embodiments, nis. 3. I some embodiments, i is 4. Iosome
enbidiients, wis s,

In some embodiments, v ix rom 1t 3. In some smbodimenis, ris 1. In some
embodiments, vis 2, In some cmbodimenis, ris 3. In some embodiments, v is 4, In some
embodimenis, r s 3.

In some enibodiments, s from 1 o 3. 1n some ewmbadiments; s selected from the
group consisting of 1,2, 3, 4, S and 6.

In some ambedunents; Y is yGlug 215 -COxH Inds My nids v s 2rand Uis 2

I an embodiment, «(V)e(Y e I8 [COCH{OCH:CR N v Gl

X,

In some embodiments, the polypeptide’ comprises three, lwo, or proferably ong
{ipophilic substituent cach-with a spacer. In some embodiments, the lipophilic substituent and
spacer arga monovalent greup of Formula W

O Dha-{dpeg (¥ 2 h-CO-(CH b 7.

&7
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Fornpula IV
wherein
Fois UHenr -COH;
wi is fronvd w34
Y1 s selocied frow the group consisting of Glu, Asp, and Gl
Y2 i selected from the group consisting of yGlu, Asp, and Glw
dpeg 1s JCOUTHWHCH: pOICH)INH -
s from 1o B
1l is from O to 10; and
w2 s ooy 0w 16,

Iresome embediments, Z is -COsH, In some emboadiments, Z is «CHa,

I some enbodinients, 11 s sefected from the group consisting of 4-20, 8-20, 1220,
FE20, 16920, 14 16, 18, and 28, Insome embodiments, m is from 14 o 20

In some embodiments, Y1 is yGlo,  In some cmbodiments, Y1 is Asp. In some
embodiments, Y1 15 Gy

B some embodiments, Y2 is yGle. In some embodiments, Y2 is Asp. In some
cuthodiments, Y2 is Gy,

by some embodiments, vl is selected Trom the group consisting of 0, 1, 2, 3,4, 5,6, 7,
% 9and 10 {vsome embadinents, ul is from O to 3. In some embodiments, nl i34, In some
embodimenis, ni is 1. In some embodiments, nl 52, Insome crboadineitts, nd is 3. Insome
embodimenis, il is 4 In some ombodiments, nl ix 5.

It some embodiments, n2 ix selected from the group consisting of 0, 1, 2, 34,5, 6,7,
8, Fand 10, In some embodiments, 12 @ fom o 3 In some embodiments, 12 s 0 1o sonie
cmbodiments, n2 is 1. In some embodiments, n2 152, lnsome embodinsents, 02 is 3, b some
embbdimenis, n2 i 4, o some Smbodimeids, n2 # 5.

In some embodiments, ris from. [ o 3 Tn some cmbodimants, ¢ is 1. Io soms
enthodinients, ris 2. he some eoshodinsents, vis 3. h soine eosbadiments, ris 4. Iy some
embodiments, ¥ 18 5. B dome - embodineits, 16 Inosoms ainbodiments, 18 7. Inosonwe
embodiments, v s 8,

hesonse entbodinentg, ris Lol 82, and n2 s

b some embodiments, ris 1ond s 2, and n2 is 2

In-some embodiments, Y1 is yGloand Y2 is Gl

I some smbodiments; Y1 s yGluand 62 80,

a8
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In some embodunents, Y1 isvOlu, vis Lol is 2o and 02 5 0.
I some emboediments, -(Y Di-(dpegl-(Y 2o~ 18 selected {rony the group consisting of

-—yGh;-'yGEu-dpag- -pCGlnsyGlu-dpegvGluyGlu-, -vGlu-yGln-dpegsyGlus, -vGla-yGlu-dpeg-

r

pep-, -yGhue-yGlu-dpeg-dpeg-yGlu-, -dpeg-dpeg-yQiu-, -y Glu-yGly-yGlu-dpeg-, and —V(:lu—
c"zfg_cga\

In some embodiments, the polypeptide comprises three, two, or preforably one
Hpophitic substituent each with & spacer. In some embodiments; the ipophilic substituent and
spager are a monovalent group of Formula Vs

LG COACH )7,
Formida ¥

wherain

Z 18 -CHs op ACO:H;

nyix from $Fw 29; and

s e Lo MO,

I sorfic erboadiments, £ s <CHs. brsome cmbodipnents, 2 18 «COH.

T some enshedinmeats, s from 14 0 20

I some enwrbodinrents, moix selected from the group consisting of 4-20, 8-20, 12-20,
1420, 16220, 14, 16, 18, and 260,

In some embodiments; iy i3 selocted from the group consistingof 1,2,3,4,5,6,7, 8,9
and 1, In sonte embiodiniénts, nis 1. Tn some embodiments, i is 20 In soime embodiments, n
is 3. In some embediments, n.is 4 In some-embodiments, nis 5

In some embodiments, the polypeptide vomprises thige, two, or preferably one
Hipophilic-substitvent sach with g specer. In some embodimenis, the Bipophilic sohstituent and
spaver are # monovalent group of Formuls VE

-y G- (Gl 3OO CH Y- &
Formula 'Vl

whercin

L1 ~EHy or U0

oy s fresn 4 g 24; arx

wix from 1o H

I some embodiments, {yGluly i selected from the group consisting of yGlu; 26vGluy;
3yl HyGluy, and 3yGhay,  In seme embodiments, <{(yGInk-{Gly)~ is selected from the

gréup consisting of 2yGhud Gy and 3eyGhaGly,

a9
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In some emboduments, the polypeptide comprises three, two, ov preferably one
tipophitic-substituent cach with a spacer. In some Sotbodiments, the ipophilic subsiituent and
spacer are & menovalont group of Formula VIL

(Gl (Y Gl CO-{CH -2
Eormauis VI

wherein

2w <Oy or «COH

nyix from 4o 29; and

nds fram 1te 10

In some embodiments, cerailn vaniables réprésenied in certatn of the pmceding
Formulas inelhude the following:

T sore embodinsents, 2 is ~CH. In some embodiments, Z is ~CO:H.

In some enbodiments, m isselected from the group consisting of $.20, 820, 12220,
14-20, 16-20, 14, 16, 18, and 20,

In some embediments, 11 ivselected front the group consisting of 1,2, 3, 4,5, 6, 7,8, 9
aud 10, Insomeembodiments, i is 1. 1o some embediments, o is 2, In someewbodiments, o
8.3 I somteimbodimeils, v 54 Insome embodinents, n g5,

I some embodiments, v is 1 and Zis -CxH, In some embodimenis, nis 1 and & is -

CHa I osome embodiments, nis 2 and 2 15 =00 In sonre embodinents, n s 2 and 2 ds -

CHs tnosone smbodimends, i is 3 and 2 -COxHL In somérenbodinaents, n s 3 and T -

CHi Inosome embodiments, vis 4 and 2 1s<CO:H, In some embodiments, nois 4 and 2 s -
CH: i osome embodiments, nis 3 and 245 -CO:H. In some embodiments, nis 3 and Z 85 -

{Ha.

H

In some embodunents, iy 1, Zis <COuH, and m s 14-20. In some embodiments, nis
L £ -COH, andayis ML I Somie enthodiments, n g 1L, Z 5 <O, qod oy is 16, Iy sonwe
smbodiments, i &8 1, Zis U0, and m is 18,

T sonie embodinents, nis 3, 2 i -COHu, and nvis 14-20, I some crabodisents, nis 1
Lo ~AUHeand mois 140 b some emboduments, nois 3 Zois AUy, and a1 iy 160 Doosone
embodiments, nis 1,2 18 ~CHy, andm i 18,

I some ensbodiments, nis 2, 248 <CO:H, and mis 14-20. In some embodiments, nis

2, Z 48 ~COH, and nuis 14 Insome embodiments, n 18 2, £ i ~CO:H, and m s 16, T some

emthodiments, nis 2, 2 s -COH, and m v 18,

70
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In some embodimenss, nis 2, 2 15 -CHy, and m s 142200 In some embodiments, nis 2,
L 18 -CHuand oy is 140 T some embadiments, o i 2, Z s -CHy, and o s 16 I sonwe
cmbodiments, .32, Zis U, and m s 18,

In some embodiments, v is 3, Z is -COsH, and muis 14-20, In some enbodiments, n s
3, Zix<COsH, and myiy 14 Insome embuodimenig, nis 3, 2 -C0:H, and m iy 18, o seme
embodiments, nis 3, 2 18 -COsH, andm s 18,

Insome embodiments, 118 3, 7 is ~CHa, and myis 1420, In some embodiments, nis 3,
Z 8 CHyand mois 14, In some embodingents, noig 3, 218 <CHj, and i 160 Tnosome
crithndiments, nis 3, Zis -CHy, aud mois 18

In some smbodiments; nisd, 28 -COH and w is 14-20. T some einbodiments, 1 s
4, £ 15 <COH, and mis 149, Insome eobodiments, nis 4, Z s -COoH, and myis 16, In some
githodintenty, i 8 47 s OO, and s 18

In some cmbodiments, n 84, Zis ~CHz, and nuix 34<20, In some embodiments, nis 4,
2ot SOHyand mois B Inosome embadiments, nois 4, 2 s A0Hs and wy iz 16, In some
embodiments, 1 is 4, 2 18 ~CHy, and m i 18,

T some enshadimenits, nis 8, 2 i3-CO:H, and m s 14-200 In someembodiments, nis
5, Z s 0O, and i is 14 o seme embodinents, n s §, 7 is <COH, and i is 16, In some

ethodinrents, o 5.5, € 15 -COsH, snd w15 1K

In some srobodiments, v is 5, £ is -CHs, and ovis 14-200 1o soms embodiments, nis
5, Z i3 -CHyand mois 14 Inosome cobodiments, nis 5, Z 18 -CH;, and w15 16, Insome

IR 1

enmbodiments, 1 & “Hy, and mis 18
In some embodiments, the polypeptide vomprises thige, two, or preferably one
Hipophilic-substituent sach with g specer. In some embodimenis, the Gipophilic sohstituent and
spacer are # monovalent group of Formuls VHL
Y DV (Y 23 COACH o

Formula VHI

whercin

#a8 ~CHy or -U0H;

oy s fream 4 e 24

Y1 wsselected from the group consisting of ylu, Asp, atid Gly;
Y2 isselected from the group consisting of vGlu, Asp, and Gly;
Vi {COCHAOCHCHapNH] -

ris frong Lig &

~
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nl {8 frote 0 o 1
R3S fvoni § o 19; and

tis from L io6.

5 In some embodiments, the pelypeptide comprises theee, two, or preferably one
lipophitic substituent sach with a spacer, In seme enibodiments, the Hpophilic substituent and
spacer are srmovaleat gronp of Formila IX:

A B Vi CO-CH Jw2
Formula IX

10 whaein

Z s =CHx or OO M,

v s from $o24;

Y is selected from the group consisting of wGlu, Asp, and Gly;

V is J{COCHNOCHCHapNH] -

e
14

ris from | iod; and

v frome Lo 30; and

tis from | o 6.

In some cmbodiments, the polypeptide comprises three, twa, or preforably one
Hipophitic substituent sach with & spacer. In some smbadiments, the hipephitic substituent and
20 spacerare & monovalent graup of Formuls X:

“‘CC} “{(‘ H ’}‘T‘“Z

“{dpegh-(Y

Formudd X
whorein
Zis ~CHa or «CO2H;
m s from e 24
dpeg is JCOCHHOICH)

3
iH

SHCH N

Y2 is selected from the group consisiing of yGlu, Asp, and Gly;
s froan 1o & and
n i fron: O 0 10
3¢ I some embodiments, ~{dpegh-(Y2ho-is selocted Trom the group consisting of
dper.yOluland dpegdpeg,yGlu,

I an eonbodiment, -(dpegh-{Y 2 i3 -dpeg-dpog-yGlie,

=t
¥
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In some emboduments, the polypeptide comprises three, two, or preferably one

tipophitic-substituent cach with a spacer. In some Sotbodiments, the ipophilic subsiituent and

18

e
14

3
iH

30

spacer are & menovalent group of Formula XE
(Y 1 nt-(dpeg)-CO-CHa -2
Formuda X1

wherein

2w <Oy or «COH

nyis from 4w 29;

Y1 is selected from the group consisiing of yGlu, Asp, and Gly;

dpeg is ACOCHAHCH OICHAINH A

ris frome § o Brand

ul is from o 10,

b some embodiments, 2 is -COsHL

In somg embodiments, m is selected from the group consisting of 4-20, 8-20, 12-20,
P20, 1620, 14, 196, 18, and 28, In some enbodiments, o1 is from 14 1020,

B some embodiments, Y1 ds yGhe In some embodiments, Y1 is Asp. In some
cuthodiments, Y1 is Gy,

fir some embodiments, vl s selected from the group consisting of @, 1, 2, 3,4, 5,6, 7,
% 9and 10 v soome embadinients, nl is from 0 3. T some embodiments, nl is . 1v some
embodimenis, ni is 1. In some embodiments, nl 52, Insome crbodineis, al 83, Insonw
embodimenis, il is 4 In some ombodiments, ni ix 5.

In some embodiments, s from 1 te 3. In some erobodinents, +is 1L In some
embaodiments, ©is 2. I gome embodinuents, ris 3. In some dmbodinlents, g4, In-some
embodiments, ris 3. In some embadiments, ris 6. In some embodiments, ris 7. 1o some
erbodimenis, ris &

In some embodiments, vis and ol i 2

I some ermbodiments, Y1 g yGlu, vis 1, andnl s 2.

In some ambodunents; 1Y w-fdpeg - is selected from the group consisting of -yGiu-

yGlu-dpeg-, < Glu-yGlusdpeg-dpeg-, ~yGlusyGluwyGluedpeps, and «yGlu-dpog-,

b

Fusther exemplary spacers

T some emsbaedinments, the spacer comprises a bivalent group of Formula XiE

Formuls XH

73
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wharein

each Ryand Ry i hydrogen or Cp-Cle alkyds

cach Ry 8 Hoar CORH;

pis 1,23 3,4, Sor 6

gis L, 2 ord

risQor i,

which spager formy & bridge between an aming groap of the diselosed polypeptide and
a C- group of the lipephilic substituent.

In some embodiments, the spacer comprises & bivalent group of Formula X

[N{REHDMCH RO CHAE0—]
Formula XH1

wherein

cach Ry s hydrogen or €U alkyl;

gis 1,2 0r 32

risfor i

swhich spacer forms-a bridge between an amino group of the disclosed polypeptide and
a CO— group of the lipophilic substisuent,

In semic embediments, certain varighles represented in cerlain Formulae nclude the
following:

I some cmbodinwents, cach Ry i hydrogen.  In some cmbodimenis, <ach Ry s
hydrogen. In some embodiments, each Ry and each Ry are hydrogen.

I sonse embodiments, at least one Rs is CO2H. Insome enshodiments, ong Rs is C{Z};H.

Insome cobodiments, p s 1, Iy sowe ewbodiments, p 820 o some embodiments, p
is 3. Iy some embodiments, pis €. In some embediments, p is 5. In some embodiments, p s
6.

In some embodimenty, ¢ is 1. Insome embodiments, g is 3. I some embodiments, g

rm
o
Ly

Insome smbodimenis; v is & [y somg ensbodinments, v1s 1,
In sone canbediments, the spacer 1y y-ghatamyd, Lo, ~NHCHCQsHRCH :CO--. In
some embodiments, the spacer w y-aminobutatdyl, fe, ~NHICH:RCO-  In some

enthodintents, the spaeer Is Poasparagyl, fe, ~KNHCHCC:HNCHCO-- In some

embodiments, the spacer is ~INH{CH: 00O In some embodiments, the spacer is glyeyl, In

sotae erabadinits, the spacer is B-alanyl.
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In ST errbodinmnis, the spacer s SNHCH(COHHCHROO--
[NRHUCH pOCH 03 (CHCO— s In sonie embodiments, the spacer is -NH{CH1:CO-

HCH RN CHACO—4 In some ewbodiments, the spacer & -
NHCH{COH KCHCO-NHECH 1 OCH O R(CHCO-. In somie embodiments, the spacer
i ~NHICH: nCO-NHUCH pOICH20 p(CHCO-  In some embodiments, the spager i
KHCHCO:HCH2CO[NERACH O CH O3 CHC O] In some embodiments, the
spacer is ~NH{CH»:CO-[NR:{CH: hOICH:0)({CHNCO-

In some embodiments, the spacer eemprises a bivalent gronp of Formula X1V:
-{Y%:—
Formuda XTIV
wherein

Y is selected from the groug consisting of ylilu, Asp, Lys and Gly;

nisfrom 1o 10,

Insome embodiments, Y s selected from the group consisting of yGluand Gly. In some
embodimenis, Y 15 ¥Glu, In somecmbodimeits, Y i3 Gl

T some embodiments, the spacer forms o bridge between an smine group of the
disclosed polypeptide and a CO— group of a lipophilic substituent. It some embodimeits, ene
end of the spaget forms a covalent hond withan aming group of the disclosed polypeplide and.
the other end of the spacer forns a covalent bond with a hydrogen atow or & protecting group.

T some embodiments, the spacer comprises & bivalend group of Formula XV

Gl
Fosmula XV

whorein

nds front Lio 10

I somte embediments, 1 is selected from the group consisting of 1,2, 3,4, 5,6, 7,8, 8
amd 10, Tn someombodiments, 1t is [ 1o some embodiments, 8 is 2. In some crbodinents, o
is 3. i sonse enshodinients, fis 4. In some embodiments, 1 is 5.

In some ewibodinisnts, the spacer forms a bridge betwedly an amine growp of the
disclosed polypeptide snd g CO-~ group of a lipophilic substituent, In some embodiments, one
encl of the spager fornts o eovalent bond with an amino group of the disclosed polypeptide and
the-otherend of the spacer forms  covalent bond with & hydrogen alem or a protecting group.

In-some embodiments, the spacer comprises a bivalent group of Formuda XV

(yGlud~{Gly -

s
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Formuta XV
wherein
s frome Lo 1),
In some embodiments, (G, is selected from the group consisting of yGhy 2(yGluy
HyGhey HvGlul and 30yGhe:  In some embodiments, ~{yGlul-(Gly)- Is selected from the

eroup consisting of 20pGh0.Glyand 3yGhaGly,

I some embodiments, the spacer fomis @ bridge between an amino group of the
disclosed polypeptide and & CO-~ group of a lipophilic substityent, In some embodiments, one

end ¢f the spaeer formsa covalemt hond seith an.ansing group of the disclosed polypeptide and
the-aibiet-otd of the spacer forms-d covalent bond with o hydrogsy atony of-a profecting group:
I some embediments, the spacer comprises a bivalent group of Forowla XVIL
~E:v¢:}i;}"v}“(‘r’Gi“{,l)ra"
Formula XVTI
wherein
1 isfvonr 1 o 1
T some embodiments, the spacer forms o bridge between an smine group of the
disclosed polypeptide and a CO— group of a lipophilic substituent. It some embodimeits, ene
end of the spaget forms a covalent hond with-an aming group of the disclosed polypeplide and.
the other end of the spacer forns a covalent bond with a hydrogen atow or & protecting group.
Tresome embodiments, n isselected from the gronp consisting of 1, 3, 3,4, 8,6, 7,8, 8
aud 10, Insomecmbodiments, i is 1. 1o some embediments, o is 2, In somegmbodiments, o
i 3, do somse enbodinents, tis 4, In seme cmbodimenity, nig &
Insome cmbodiments, the spacer comprises & bivalent grovp of Formula XVHE
ANRY Yo
Formula XVHI
whereir
Y is sefected from the group consisting of ¥Gla, Asp, and Gly:
Vg «f COCHAOCHCHNH]S
ris from Lo g
ik from e 3 and
t i frone 1 to
In some cmbodiments, Y s yGlo, o some embodiments, ¥ iv Asp. In some

embadiments, ¥ is Gly,
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In some ombodiments, iy iy selected from the group consisting ot 1,2, 3.4.5, 6,7, 8,9
and 10, In-some embc»ﬁiments_, nis from e 5 Inosome embodimients, v 1 nssene
cmbodiments, n iz 2. 1o some embodiments, nis 3. o some embodiments; n is 4. To.some
enshodinients;, nisgd.

In some embodimuents, iy from | lo 3. In some cmbodimenty, » s 1. In stme
embodiments, ris 2, In some cmbodimenis, ris 3, In seme embodiments, vis 4, Insome
gmbodiments, r iy §,

In some enthodiments, t i frem 1 te 3. In some ambediments, s seleted from the

group consisting of 1,2, 3, 4, Sand 6.

Fnan embodimaat, -{i\f'}\--v( Yo I8 [EGCHOEHAOH N E v Glu-.

Iy some epbodinents, the spacer- forms a bridge betwesny an anvne group of the
disclosed polvpeptide and a CO— group of a lipophilic substituent. Tt some embodimeits, one
erad of the spacer forms a covalent bond with an amine group of the disclosed polypeptide and
the vthier end of the spacer forms & covalent bond with a hydrogen atom or 2 protecting group.

In some embediments, the spacer comprizes a bivalont group of Formula XIX:

AY - dpegh-(Y 2z
Formuls XIX

wherein
¥1 is selected from the group cousisting of vGlu, Asp, and Gly;

Y2 iwselegted from the group tonsisting of yGlu, Asp, sed Gly,
dpeg is JJCOCH O H(CHaNH ]

ris fom o &
nl is from O 5o 10; and
0 i fron O o 10

x

In sone embodiments, Y1 & yGlu. In some embediments, Y1 s Asp,  In some
embodinents, Y1 is Gy

In some smbediments, Y2 {5 y0ln, In some embodiments, Y2 is Asp. o some
embodiments, ¥ 2 180y

In seame embediments, 1l 15 selected from the group consisting of 0, 1, 2,3, 4, 3,6, 7,
8, Qand 18, In some embodiments, nl 8 om0 w0 3, I sonig embodiments, nl 8, Insome

entbodintents, nl is 1, I some embodiments, 1l 152, In sameembodiments, 1] 8 3. Tn some

-enthodiments, nl x4 Insomg ewbodiments, ol s 3,

~3
-3
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In some ambodiments, n2 15 selected from the group consisting of 00,2, 3,4 5,6, 7,
B, @and 10, Insomecobodiments, 02 & om @ 1o 3, In someembadiments, 12 80, Tosone
cmbodiments, 82 is 1, It some embodiments, 1215 2. Insame embodiments, 2 is 3. Insome
enthodinients, n2 is 4. In some embodimenis, 02 i€ 3,

In: some embodiments, vy from 1t 3. I some ombodiments, v is 1. e some
embodiments, ris 2, In some cmbodimenis, ris 3, In seme embodiments, vis 4, Insome
embodiments, £ig 3. I some embodiments, v s 6, In some embodiments, ris 7. 18 some
gthodinenits, ris §,

To some embodiments, ris 1, ol is 2, and n2is 0,

Insome smbodimnents; ris 1ond 8 2, doad 5248 2

Ty some embediments, Y1 is yGly and Y2z vy,

o some ersbodinsents, Y1 is vGhe and /2 is 0.

b some embodimernts, Y1 isvGla, ris 1, nt s 2, and n2 s

In some embodiments, ~(Y Ds-{dpegd-( Y 2o is selocted from the group consisting of
G u-yGlusdpeg~y ~yGluyGledpegsyGlusyGlus, ~yGhisyGlu-dpegGhe, vGlurGlis-dpegs

dpege, «yGlyGlusdpegdpeg-yGlu-, ~dpeg-dpeg-yGlus, «yGluyGlusyGlusdpeg-, and ~pGlu

dpeg-.

I sonie ewbodiments, the spacer Torms a bridge between an amine group of the

disclosed polypeptide and a CO— group of a lipophilic substitnent. lu seme embodiments, one
end of the spacer forms a cavalent bond with anamino group of the diselosed pelypeptide and
the other end of the spacer forms 2 covalent bond with a hydrogen atom or 2 protesting group.

Accordingly, insome embodiments, an iselated polypeptide provided hergin comyprises
an.aming scid sequence, ora pharmaceutically scceptable salt thoreof] sefectod from the group
consisting of amino agid sequences represemied by a-consensuy sequence selected gy the
graup consisting of SEGQ D NGO 1 theongh SEQ IDNG; 18] and SEQ 1D NOg 239, 244,
241, 242, 243 344, 245, 246, 247, 248, 380, and 28], whersin the tsolated peptide further
cormprises @ lipophilic substituent, and optionally comprises a spacer.

In soime: enhodingents, an solated polypiptide provided herein comprises an aining
acid sequence, or a pharmacewtically acceplable salt thereef, selecied from the group consisting
of amino acid sequences represented by a consensus sequence seledled from the growp
consisting of SEQ I3 NQ: 101 through SEQ 1D N 181 and SEQ 1D NOg: 239, 2440, 241,
243, 243, 244, 243, 246, 247, 248, 280, and 281, whisrein the isolated peptide further comprises

a lipophitic substituent of Farmopla L
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In some embodiments, ay iselated polypeptide provided herein comprises an amine
it sequenee, or a pharmacgutically acceptablesalt thereed, selecied from the group consisting
of amino acid seguences represented by a conscusns sequence selected from the group
consisting of 8EQ ID'NQ: 101 through SEG 1D NO: 181 and SEQ 1D NOs: 239, 240, 241,
242, 243, 244, 243, 246,247, 248, 2R0, and 281, wherein the dsolated peptide further comprises
a lipophilic substituent of Formula 1 and a spacer selected from the group consisting of those
deseribed by Formuada XA XTH, XIV, XV, XVI XV XV and XIX

In some embediments, an solated polypeptide provided herein comprises an aniing
actd seguence, or & pharmacenically sceeptable salt thercof, selected frans thie gronp consisiing
of amino acid sequences wprdsanied By 4 cotsensud siquance selected. from the gronp
consisting of SEQ ID KO 101 throngh SEQ ID NO: 157 and SEQ ID NOs: 239, 240, 241,
242, 243, 244, 245,246, 247, 248, 280, and 2871, swhevein thodsolated peplide further comprises
a lipophitic substituent and a spacer selecied from the group consisting of those deseribed by
Formiula I, H, LIV, W, VI VIE VHIL X, X, and XL

In some embadiments, an isolated polvpeptide wovided herein comprisés an amino
acidsequence, o a pharmacentionily acceptable salt thereof, selected from the group copsisting
of amino acid sequences represented by a consenses sequence selected from the group
consisting of REQ D NO: 181 through SEQ 1D NO; 181 and 3EQ 1D NOs: 339, 349, 241,
B3, 393, 244, 245, 346,247, 248, 280, and 281, wherein the isolated peptide further cotuprises
a lipophilic subsiituent and a spacer seleeted from the group consisiing of those described by
Formula 1.

In some embodiments, an isolated polypeptide provided herein comprises an amino

seid sequence, or g pharmaceutigally seceptable salf thereof|, sefected from the grasp consisting

of amine acld sequences represented by g consensus sequence selected from the proup

consisting of SEQ 1D NO: 18] ihroagh SEQ 1D NO: 181 and SEQ 1D NOs; 239, 240, 241,

242, 243, 344, 245, 246, 247, 248, 280, and 2&1., whergin the iselated peptide further comprises

a Hpophitic suhstituent and a spaver selected from the groap consisting of ihose described by
Formula I

In some embodiments, an isolated polypeptide provided herein pomprises an smine
acid sequence, of 8 pharmaceitically acceptable salt thereod, selecled from the group tonsisting

of aming acid sequences represented by a consensus sequence selected from the group

consisting of SEQ D NO: 101 through SEC 1D NQ: 181 and SEQ 1D NOs: 239, 240, 241,

242, 243 244,245 346, 247, 24K, 280, and 281, wherein the iolaisd pepride furthevcoruprises

79
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a lpophitic substitnent and a spacer selectizd from the group consisting of those described by
Formula 1Y

I some embodiments, an selaied polypeptide provided herein comprises an amivg
acid seguence, or @ pharmaceniically sceeptable salt thercof, selected frany thie gronp counsisting
of amino ascid sequences represented by a consensus sequence. seleeted from the group
consisting of SEQ 1D KRO: 101 through SEQ 1D NO: 181 and SEQ 1D NOQs: 239, 240, 241,
242, 243, 244, 245, 248, 247, 248, 280, and 281, wherein the isolated poptide farther comprises
a lipophilic substituent and a spacer selecied from the group consisting of those deseribed by
Formula IV, As upsed heweln, (vGlup and 2(vGhe) both mean -(yGin-(vGluy- or -
COCH OHCOHMNE-COCH hOBICOINH- (vGlu)s and 3(yGluy both mean -(yGla)-
(yGlui-tyGla)- or SCOCH R CHCOHINH-COCH: hCHICO:HINH-

COCH R CH{COF N ote whete a variable s present mor than onei in & given formula,

cach oecurrence of that variable is independently determined, For example, for group (Y-,
shere Y may he vGhy, Asp, Lys, or Gly, each Y is independently sefected to be one of the four
aming-ackds, Aceordingly, by apn-limiting exartiple, ~(Y iz may be ~rGLuyGluk-(vGluds, ~

Gl Asp Oy Gl <Gy A yGlay, or <{Gly -y Gled-(vGla)-

1o some embodiments, any of the disclosed polypeptides is optionally substituted with
one or more bridging miofeties. As used herein, the term “bridging moiety” means & covalent
boad o any bivaleat linker or mojety that joins two sidechains of two sepadale aming acid
residues,  lnosome embodimenis, any of the disclosed polypeptides is optionally substiuted
with one' or more lactam bridging moieties, As used hevein, the term “ladtam bridging moiety™
means a lactam idge or lactam bend that foins amino-containing and carboxy-containing
sidechaing of twe separale amine acid residues. In seme embodimients, the lagtam bridging
matety s fornaed between a lydine vesidue and an aspastic acid vesidue, and the aming-
containing sidechain of lysing and the carboxy-containing sidechain of aspartic acid are
covalently joined, with loss of water, to Torm a lactam bridging moicty, I sonie embodiments,
ihe factany bridging motely is formed botweena lysine residue and a glwtamic acid residie, angd.
the anine-centaining sidechain ol fysine and the carbexy-containing sidechain of glutamic seid
are covalently joined, with loss of water, o form a lactam bridging moiety:  In some
embodiments, the lactam beidgingapoiety & formed between twoy aming-acids that are spaeed
three, four, or five residues apart on the peptide, v some embodiments, the factam bridging

moiety is formued between tworamine acids that avespaced four residpes apart on the peptide,
&G
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Polppeptive intermediutes & general methods of providing the present compoundy

The compounds of this invention may be prepared or isolated n general by synthetie
and/or semi-synthetic methads known o those skilfed i the art for analogous compounds and
by mictheds deseribed 1o detail in the Examples, herein,

In the Schemes below:; whiste a parliculsr protecting group (“PGY), leaving group
(LG, or transformation condition is depicted, one of erdinary skill in the art will appreciate
that other protecting groups, leaving groups, snd transformation conditions are also suitable
and are contemplated. Such groups and transformations ave described in detall in Merch's
Advanced Qroanic Chemistry: Reactions, Mechanisms, and Structare, M. B, Smith and T,
March, 3% Edition, John Wiley & Sons, 2001, Camprehensive Crganic Trassfoemations, R. C.
Larock, 2 Edition, John Wiley & Sons, 1999, and Protecting Groups in Ovganic Sinthesis,
T, W, Greene andd P G M, Wats, 3% edition, John Wiley & Sons, 1999, the enlirety of cach of
which is bereby incorporated herein by reference..

Asosed hevein, the pheage “leavipg groap™ (LG Y inchudes, butis not limited to, halogens
{e.n. Mupride, chleride, bromide, iodide), sullonates (.2, mesylate, tosylaie, benzenesulfonate,
brosylate, nosylate, triflate), diazoniun, snd the like,

As used herein, the plrase “oxygen protecting group”™ inchudes, for example, carbonyl
protecting groups, hydroxyl protecting groups, ete. Hydroxyl protecting groups are well known
i the art and txclnde those deseribed n detddl in Pratecting Groups in Crganic Svnthesis, T
W, Greene and PG, M. Wats, 3 edition, fohn Wiley & Sons, 1999, the entirety of which is
meorporated Kerein by reference.  Examples of suitable hydroxyl protecting groups inchude,
but are rof Hntited o, esters (eg., acetyl, benzyly, allyl cthers, ctbers, ity cthers, atkyl ethers,
arylaliyl ethers, beneyl ethers and alkoxyalkyl ethers. Examples of such esters inclode
fomyates, acedates, carhovates; and sulfonatés.  Specific examples fielude formate; bauzoyl
fomsate, chloreacetate,  iflvorpacetate, msthoxyscetate, tiphenyhuethoxyacetaty, p-
chlorophenoxyacetate, 3-phenylpropionate, 4-oxopuntancate, 4.4-{cthylenedithio)pentanoat,
pivaloate (rimethylacetel), crotonaie, d-methoxy-crotondte, henzoate, p-benvibenzonte, 34,6+
trimethylhenzoate, carbonates such ay methyl, Y-fluorenylmethyl, ethyl, 2.2 2trichloroethyl,

Z-ttrimethylsityDethyl, 2-(phenylstlfonyhiethyl, vinyl, allyl, and panitrobenzyl. Examples.of

snch.silyl ethers inclode trimothylsilyl, triothylsilyl, Shatyldimethylsilyl, t-butyldiphenylsilyl,
iriisopropylsityl, and other thialkyisilyt others,  Alkyl ethers lnvlude methyl, benayl, pe

methoxybeneyl, 3 4-dimethoxyhenayl, iyl thutyl, allyl, and allvlosyearbonyt ethers or
&1
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-dertvatives. Alkoxyaliorl ethers include scetals such as methoxymethyl, methylthiomethyl, (2-

methoxyeilioxyymeihyl, henzylosymethyl, beta-Qrimethylsidyhieibosymethyl, and

tetrahydropyranyl others.  Examples of arylalkyl cthers include beuneyl, p-methoxybenzyl

{MPM3,  3d-dimethoxybenzyl,  O-nitrobenzyl,  p-vitrobenzyl,  p-hafobeneyl,  2.4-
dichlovobeneyl, pe¢yaniobengyl, and 2~ and depicolyl.

Amine protecting groups are well known in the art and include these deseribed in detait
in Prodecting Groups in Grganie Syntheris, T. W, Greensand P. G M. Wl 3 sdition, John
Wiley & Sons, 1899, the entirety of which is incarporated herein by reference. Suitable aming
protecting groups include, bt are not lwited 1o, caratkylamines, carbamates, cyclic imides, allyl
amines, anddes; apd the ke Examples of such groups nclude t-butdoxycarbonyl {Boe)y,

ethylexycarhonyl, methyloxyearbonyl, tichlovosthyloxyearbonyd, allvioxyoarhonyl (Adloc),

benzyloxoearbonyl (Chad, allyl, phihalimide, benzyl {Buy, dimethyl-2.6-doxocyclobex-1-

yiidenelethyl (Dmb), 1-644-dimethyl-2 6-dioxocyeloboT-ylidenep3-methylbutyl (ivDde},
Hovrenylmethylearbonyl (Fmoc), formyl, acetyl, ehloroacetyl, dichioroacetyl, trichlorcacetyl,
pheiylacetyl, tiTuproacetyl, bensoyl, and ihe Hike,

I certain embodinents, the present fnvention also relates W synthetic peptide
intermediates of disclosed PYY avalogs. In some embodiments, a polypeptide intennediate of”
ihe diselosare is an isolated polypeptide comprising the aming acid seguence of any of SEQ
I NO: 101 through SEC D NO: 18] or SEQ TDNOs: 239, 240, 241, 242 243, 244, 245, 246,

247, 248, 380, and 3R], wherein at feast ong amino acid 1w covalently bound (o 2 proteciing

group,  In some gmbodiments, a polypeptide inteemediate of the disclosare iy an dsolated

polypeptide comprising the dning acid sequence of any of SEQ 1D NO: 101 through SEQ ID
NO: IRT o SEQ 1D NQs: 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 280, and 281,
wherein at east one anvine acid i covalently bound to a spacer as defined herein, wherein the

spacer iv further covalenily bound to a prolecting group or 4 hydrogen atony, In some

embodiments, the polypeptide inttrmediate comprises a lysine residue bound o a protecting:
growp via the awiine group of iis sidechain,  Ta some embodiments, the lysine residue is

covalently bound 0 2 Allocor wilide: 1g some embadiments, the polypeptide intermediate
comprises an aspartic seld residue bound @ protecting group via the carboxyl group of iy
sidectiain,  In some embodiments, the aspartie acid residue 1% covalenily bound to-an aliyl
group. In some embodiments, the palypeptide internwediate comprises a glutamie seid residue
bownd o a profeciing group via the casboxyl groap of 43 sidechain. In some envbadinments, the

slutarnie seld residue s covalontly bound teran aliy! gronp.

el
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Exemplacy poltepeptide intermediates

The conpounds of this invention may be prepared or iselated 1 general by symthetic
arcior semi-syathetio methods known fothose skilled i the art Yor analogous compitmeds sl
by micthods deseribed in detail in the Examples, herein,

In certain embodiments, ‘the present invention slso relaies to symhetic peptide
miermadiates of disclosed PYY analogs, Tn somie etabadinents, 4 polypeptide: internadiate of
the disclosure is an isolated polypeptide comprising the amine acid sequence o SEQ 1D KO
398
XoPNaPRXPX
{OHA

KXo XoeB PR NoaX s N R XX XoeD X X HX

H) (SEQ IDNO: 390), or a pharmaceutioally aceeptable salt thereof, wherein:

e WLTR X R NG

Kooy absent 6 ¥

R o T
Xsis A ok
A
Nds B, Koar k;
Kais Dar K

X s Aor K,
XuiwEorK;
Xty Eork;
iz orW,

s Goor K

Xyais 3, K, KON, Q) 8, T, eemethylserine, or homessring;
Xisis Kory;

Xip B Kory;

Moads A, DL E KK, o Dap,

Kazis A, D K, or L

Xesis K or R

Kasis Koar Y,

Ko B E K or i

XK orN;

XnwKordl

pred
%
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Xy v Foy, Ipyridinylalanine, dspyridinylalanine, d-carboxyphenylalanine, 4-
flucraphenylataning, 4-methylphenylalaning, N-mathyiphenylalanine, honophenylatanine, -
homatyrasine, homotyrasine, or N-methyltyrosine:

wherein when Xo, Xz Xo, X5, X

v N X, Xoo, Nz Mgy Xor,or Xayare K the tysine

rostdie 18 optiomatiy covalently bonnd to o prolecting eroap or to a spacgroplionaily boand fo
a proteeting group, and

wherein when Xooor Xae are k;the Delysine residue s optiooally covelently baandio a
protecting group ot to a spacer oplicnalty bound o a protecting proup,

In some embodiments, when Xz is Lo Xar s A

Insome smbodimeni, whaiy X 8N, Xop i ant A

S

e some embodiments, Xy is K. In-some embodiments, Xy is K covalently bound 1o a

Ty some emubediments, whon Xz is B Xs 5 K and X
protecting group, Insomecntbodiments, Xy (s K covalently bownd w0 a spacer opticnally hourd
Loy & protecting group.

iy sore aribodimenty, Xis is W,

T somie enshedimests, XaadnoF.

Ty sowe ebodinients, Xo is absent. B sont embodineits, Xo 18 Ko I osome
enhadiments, Xp is K covalently bound g a protecting group. In some embodiments, Xo s K
covalently bound (o 2 spacer optionally bound to a protecting group.

T seme embodiments, Xy is K. In some embodiments, Xo is K covatently boond 1o a
profecting group. In some gmbodiments, Xz is K covalenily boand to & spacer optionally howd
1o & profecting group.

In some embodiments, Xy i E. 1o some embodiments, Xa is Ko o some embodiments,
Xy is K covalently bound to s protecting greup. I some embediments, Xs i K covalently
baund 1o & spacer opticnadly bound 16 a prolecting grotp.

In some ewbodinents, Xais A Tnsome embodiments, Xs 18 K. In some embodiments,
Xy is K covalently bounid to & proteciing group. In some embodiments, Xs is K covalently

In some embodiments;, Xvis G, Insome embodiments, X+ is K. ln some embodiments,
Xy is K oeovalenily baund to & protecting group, ln some enshodiments, X5 i K covalenily
bound o a spacer eptionally bound o & protlecting groug.

I some embodiments, X is B In some embodiments, X i3 K. In somg embodiments,

o

Ry 18 K ocovalently bound 108 protecting group. In sonie embodiments, Xy iy K covaleaily

&4
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bound te 3 spacer optionally bound t a protecting group. Iy some ambodiments, Ny i &. In
sonte embodinents, Xs is K covalenily bourd to a proteeting group. In same cmbbdiments, Xs
is k covalently bound 1o 2 spacer optionally bound to & protecting group.

Insome embodiments, X is D, ln sonie entbodintents, Xois K,

In some erbodiments, Xyots A, Insome embodiments, Xyeis K, Insome enbodinents,
Xio 18 X vovalently bound to-a protecting group. by some embodiments, Xio i K covalenly
bound to & spacer optionally bound 1o & prolecting group.

In some embodiments, Xz 18 B In some embodiments, Xz fs K Insome embodiments;

X3 is K covalently bound 1o 8 protecting group. In sore embodiments, Xpx 18 K covalently

=

Iy some emsbediments, Xiais B, n some embodiments, X s K

e sonse enabodinments, Njs is L. n some embodiments, N s W,

Insome embodiments, Xisig D, In some cmbodiments, Xoe i3 B, Insome embodiments,
X iy K. Inosome embodiments, Xag i N, 1o some embodiments, Xyg is Q. In some
embodiments, Xig 1% 8. In some cnbodinernts, X Is T, In some embodiments, X 15 ¢~
methylserine, In some smbodimenis, Xog is homoserine.

hasome em%mdimmts, Xiyis K. 1o sonde gvobodindents, Xoyis Y.

i some eohodinents, X 15 K. T seme ernbodiments, X is Y.

Tnsome stbodinments, X iz A ysame enubodinents, Xaeis D, vsome embodimenis,

-

Xae 18 E, hesonwe enibodinents, Xop s K. hrsome enthadingeits, Xoo s Kcovalontly bound to
a protecting group. In some embodiments, Xoe Is K covalenily boand o a spacer optionally
bound & 4 protcting grodp. In some eahadinents, Naiis K Inosonse smbodimaonts, Nag s k-
eervadently bound in o protecting group. Insome embodiments, Xop 8K covalonlby bound o a

&y

spacer pplienstly bound 1o a proteeting group, hysome ensbodiments, Xo is Dap.

It some Snbadimers, Xop 18 AL I som&snmbodiments, X 18 D lysomesmbodiments,

Ny is K. I soavie ervbodinents, X is L.

I some embodiments, Xa is K. Insome erabodiments, Xay is K covalently boand 1o a
protecting. group. o some embodinoaits, Xy 8 Kocovalentty bouid o a spagsr optionally
bound to @ protecting group. In some cmbodiments, X s R.

hresonse ensbodinents, Xos is Ko hysone grobodinients, Xos i3 K eovalenty bound to a
protecting group, In some embodiments, Xz is K covalently bound to a spacer opticnally

s Y.

bownd to & protecting grovp. Insome embodiments, 3

[



18

e
14

3
iH

3¢

WO 2021/212023 PCT/US2021/027759

Insame srobodinnants, Xoee 15 B Insovsembodiments, X (8K Iy some embodiments,
N 18 L
o some embodiments, Xoy i K. 1o some embodiments, Xy is K covalently bound to a
b

protecting group. lu some embodiments, X3 18 K covalently boond to a spacer cpticually

beownd to @ protecting group, Insome embaodiments, Xz s,

*

In some smbedimenty, Xaxis K. In some embediments, Xaxis K covalently bound to a

profecting group. 0 some embadiments, Xy is Ko eovalently bound 0 & spacer optionally
bound o & protecting proup, In some emibodinents, X5 5 Q.

In some erbadiments, Xa: is F. Insome entbodiments, Xs: is v, Iosome embodiments,
Xze B Fepyridinylslaning. 1o some embodiments, X i d-pyidinglalaiine. In some
embodimenis, X Is  decarhoxyphenylalanine. In some  ombodiments, NXio s 4
Nuorophenyialanine. In some smbodiments, Xy s A-methylphenylalanine. T some
cmbodiments,  Xzs  is Nemethylphenylalanine:  In some  cmbodiments, Xz i
homoephenylatanme: b seme embodiments, Xag s f-homotvrosing. iy some embodiments, Xag
is homotyrosine. by sonie enthodiments, Xis s Nomethylivrosine.

hs some embodiments, & polypeptide jutermediate of the disclosure is an isolated
polypeptide comprising the amine acid sequence of SEQ 1D NO: SEQ 1D NO: 394
PRPEXPOXsDASPX nEWX G RY Y X DX o RHY INWLITRQRX w-(OHNH (SEQ ID
NO: 394}, or & pharmaceutically acceptable salt thereot, wherein:

NswAor Ky

Xeis B K, ok

Xisis B or X

Xy DB K or Ny

MNoats A D E K, ork,

X i A o Iy

WA

X is For N-methyliyrosineg

wherein when Xa, Xg, Xisoor Xog are K, the ysine residue is-opiionally covalently
bound to-a protectig group or 10 @ spacer optionally bound (g a protecting group, aud

wherein when Xy or Xan are k, the Dalysine residue s optionally covalently bound 1o a
profecting group or o & spacer optionadly bound to.g proteciing group.

I some embodiment; when Xis s N, X is notA.

In-some cmbodiments, when Xg s B, Xeds Koamd Xaoix K,

&6
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In some embodimants, Xg is K. I some embodiments, X is K covalently bound te a

profecting group. In some gmbodiments, Xy is K covalently bonnd to g spacer optionaily bound

1o & protecling group.

BN

Tn some embodiments, X

Insome embodiments, Xs i A Insome embodiments, Xs 1K, In somae embodinments,
Xz is K covalently bound te s protecting group, In some embodimenty, Xs i K covalently
bound to & spacer optionally bound 1o & prolecting group.

b some embodiments, Nx s E. In some embodiments, Xy is K. In some embodiments,
Xy is K covalently bounid to & proteciing group. In some embodiments, Xs is K covalently
baund 16 a spacer optictially bound o a profecting group, I some eimbodiments, Xy sk, In
some onebadinpnts, Xy is k govalenily bownd o a protecting group. In some enhodinents, Xy
is k covalentdy bound to a spacet optionally bound (o & protecting group.

B

Insome embodiments, Xz 18 B In some embodiments, Xz fs K Insome embodiments,
Xiz is K govalently bound 1o a protecting group. In some cmbodiments, Xix is K covalently
bound to a spaeer pptionaily bound fo a protecting group.

I sone embodiments, Xasis D, In some embodinents, Xis s B, i some embodiments,

Xig v K. Jo sow erobodinnts, Xig is N

i sone embodiments, X is A, In some embaodiments, X

wis D Insome embodiments,

2015 K by some embediments, X 1s K covalently hound to

Fao i3 B I some amboediments,
a proteciing group, In some embadimenis, Xop 5 K covalenily hoand to a spacer optionally

boond o a proteciing groop, Iy some envbodiments, Xands & In some enshodinments, Xayis k

covalently bound 1o a protecting grogj. Insome embodiments, Xao 15 k covaleatly bound to d
spacer optionally bound to g profectinggroup.

In some embedimenty, Xaxis A In some embediments, Xavis L,

Tresome émbogdiments, Xaais'F, In some ambodiments, Xy 18 N-mgthyltyrosing

I some embodinants, an solated polypeptide of the disclosure comprises an aming
actd sequence selected fort the group consisting of the following peptides listed in Tables 9,

I, T and 12,

Table 9 Exemplary polypoptide inlemicdintes oUSEQ D NOw 24, 42, and 43,

Iritermediate 10 A4 {SEQ 1D NO: 24):
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x \——\
ik

i

SEQ ID NO»: 3244{¥F24)

Initermediate 10 A2 (SEQ ID NO: 42):

a
MQ)L\W

L
Fw&-P-g-Avﬁ-sfg ;

‘\:,.-*’

iR Y K W L= T R e R il

P
h
) R
£

SEQ D NO: 742 (H4AD

1€

Internidiaiy o A43 (SEQ IDNO43)
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o

Q.
i !——nLR-ﬂV'~mvr~r H-G-R-F—NH,
BAY ey TR i 2

Sk

SEQ I NO: 743 (H43)

Table 1) Compound A24 and exemplary polypeptide intermadiates thercof

Compound
N

Requsnee

A

PRPEAPOR(G

nod

PRPFAPGR O R-vGhODASPEEW DR Y VK DERHY LNWLTRQRF-(NH

Ead

PRFEARGK U GIDASPEEW DRY Y KDLEHY LN WL TRORFANH:

B34

PXFEAPGKDASPEEWHRY YRDLRHY LNWLTRORFAMH)

ks

F34

PRPEAPHE(aio)DASPEEWDRY YR PLRHYLNWLTRQBEFANHY

P

Kotes:

« allees allyloxyvearhonyl proiecting groap

In somie exmbodiments, the present invention provides & peptide intermediaie of

Compound A3 (SEQ D NO: 24y In son anbodiments, the peptide intermediate -of

10 Compound A24 comprises at least one gmine aeid covalently bound o a protecting group, In

same embodinignts, the peptide infermediate of Compotnd AZ4 comprises a lysine restdug

bound o & profecting group vig the amine greup of ity sidechain. To some embodinwents, the

tysine residue is covalontly bound fo a Alloe or 5Dde. Tn some embodiments, the peptide

mtermediate of Conmpound A4 somprises an aspartic ackl residue bound to-a protecting group

89
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via the curboxyl group of its sidechain. In some embodimews, the aspartie acid residue is
covalenily bound o an iyl growp I some embediments, the peptide intermediste of
Compound A4 comprises a glutamic aeid restdue bound to-a protecting group via the cartbosyl
group of its sidechain. In some embodiments, the glutansic acid residue is covalently bound to
S anallyl group. In some ewbodiments, the peptide intermediate of Campound A4 comprises
al least one amine acid covalently bound o & spacer as defined herein, whereln the spacer is
farther eovalently bound o & protoeting group or & hydrogen stonn. Iy some embodiments, the
prosent inveation provides a peptide infermediate set forth in the Table 180, above, In some
entbodintents, the peptide intermediate is @ peplide having the amine acid sequence al SEQ 1D
18 NO: 3240 Ty sonie embadiments, the poptide intermediste is a peplids having the aming seid
sequence of SEQ ID NO: 424, In some embodiments, the peptide intermediate is a peptide
having the amine acid sequence of SEQ 10 NO: 124, I some embodiments, the peptide
intermediste is a peptide having the amian acklsequence of SEQ ID NQ: 324,

In some embodiments, the present inveation provides o method for preparing
of acylating 4 polypeplide intermediates, such as Compoond D24 {SEQ 1D NO: 3243, with the
following activated acyl group, (LGICOCH)COH, wherein ZZ s rom 14 10 22 and L& is
a leaving group, as defined horein, as exemplilied below i Seheme 1:

Scheme 1:

PRPEAPGI (YU solidhphase PRFEAPGK GGl
HGHIDASP IRYVEDLEMYLN  peptide OO RCOHBASTEE WIR VY KDLRHY
WLTROREN ENWLTRQR!

(D24 SED D 3 A2

synthesis
{SPFSY
condifions™

20 Table 11: Compound A42 and exemplary polyvpeptide intermediates thereot

SEQ YD
NiX;

! HEQID
CHODASPERWDSRY YRS DLRHEY UNWLTRQRE-(MH Ny 42
2 PRFEAPGKOEAa-yGHODASFEEW P RY YK *DLEHY LNWLTRIRF-(NE) ;};? “z)x
SEQ D
NE: 43

' . N . QLY
A PRPEAPGEDASPEEWEFRYYK*DLREYINWLTBORF{ NI} : '{‘1\\} i

Crmpound

S’ OO E
N s

A4z

He PEPHAPGROGRIDASPEEWD* RY VKA RERHEYLNWETRORF{NH

P42 PRPEAPGR N DEARPEEWDHRY Y K DLEHY LNWLTRORF-NHY

a
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Compound Sequence
Xo. Seguener
GA2 PEPEAPGRVDANDASPEEWRRY YKDLREHY ELNWLETROREMH:
£42 'P}‘L‘ZPEAP(}K{'WD(E;‘«}DAS'P.h-, VEXallshRY YR b DLRE Y LR WLTRG
T {MH
Nies
» ach pairing of K* and D ropresents a cuvalenl amide nkage derived from the em._lim)

sidechain of K* and the carboxy sidechain o ¥ {with loss of & water moleeule)
¢ alloc = allyloxvearbonyl pmlulmw aroup

altvb=allyl ({CH=UHA-CHz Y profecting group
whde = HéA-d.nmihyl--ﬁ.,ﬁ-ﬁm.ma.}- clobies-1-yiidene)-3-methyvtbutyl  protecting
aroup

In some embodiments, the present Inventin provides a peptide intermediate of
Compoand A42 (SEQ M NO: 423 I some embodiments, the peptide intermediate of
Compound A42 comprises af feast one anino acid covalently bound 1o a protecting group. In
some embodiments, the peptide Intemiediaie of Compound A42 comprises a lesine residue
bound to 2 protecting group via the amino group of its sidechain. T same embodiments, the
fysine residue s covalawly baund to a Alloc or ivDde,  In some gmbodiments, the peplide
intermediate of Compounnd 842 comprizes an aspartic ackd residue bound o 8 protecting group
via the carbosyt group of its sidechain, 1n some embodiments, the aspartic acld residue is
covalently bound to an aflyl geoop.  In some embodiments, the peplide mtermedinte of
Compound A2 comprises & ghutamic acid restdue bound to 2. prc‘:‘tecting proup via the carboxyl
group of its didechain, o some embediments, the glutamic acid residug is covalently bound to
an allyl group. In some embodiments, the peptide intermediate of Compound A42 camprises
al leitst one aminio acid covaleatly bound to a spacer as delined herein, wherein the spacer is
further eovalently boumd low profecting gronp or a hydrogen atotn, In some embodimeyis, the
present invention provides a peptide intermediate set forth i the Table 11, above. In some
3

embodiments, the peptide intermediate is o peptide having the amine seid sequetive of SEQ
NQ: 3420 In some enibodinents, the peptide intermediate is a peptide having theamino acid
sepuence of SEQ I NG 442, I some embodiments, the pepiide intermediaie is-a peptide
having the amino acid sequence of SEQ ID NO: 242, In sonte embodiments, the peptide
intermediate is a peptide having the aning acid sequence of SEQ 1D NO: 5420 In some
embudinents, the peptide intermediate is a peptide having the atvine acid stquence of SEQ 1D
N 6420 In some embodinients, the peptide intermediaie s a peptide having the smino acid
siquence of SEQ 1D NO: 742,
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In some embodiments, the present invention provides a methad for preparing

compounds of the invertion, sueh' as Compeund &42 (SEQ 1D NG 42), comprising the siep

of acylating a polypeptide intermediates, such as Compound D42 (SEQ I NO: 342), with the

Tollowing activated acyl group, {(LGIOCH )L L0:H, whereln ZZ is front 1410 22 and LG is

3 aleaving group, ax defined herein, as exemplified below in Scheme 2:

Sehems 2:

solisd- PRPEAPGE G li-yClu-

gf‘;:;h CO[{?H;}ssfiii);:H'}DASPE.E‘sj&-"l)*f»‘;"s’\’&*I}K‘.RH‘%’ LN
svrithest  WLTRORFANHD (442 S8O 1 NEG 42)
(IPBERY

cohditiv

..;.
{LHCTHCH T

Table 12: Compound A43 and exemplary polypeptide intermediates thergot]

iz mpound Sequence ‘,; l; ;’) B
443 PRPEAPGR{y G- SEQID
T SOHEHR REHID ASPEEWRSRY YESDLRHY LNWLTRORF-(NH:) NOAS
<0

DL PRPRAPGR G- GRODASPEEWK*RY Y B DLRIY LN WL TRORE-(ONH:) f”} QI
Ha3 PRPEAPGROGIODASPEEWEARYYEF DLRNYENWLTRORPANH)
43 FPEPEAPGRDASPEEWKMRY YESDLRIY ENWLTROWF-(NH)
P43 PRPEAPGRUVDADASPEEWKARY Y B DERFY LN WETRQRF-(NHY)
(3 PRPEAPGE DA ARPEEWREY YEDLERY LNWETRORF (NI
WAL PRKEEAPGRUCDAGDASPEEWR o) RY VEGRYHDLRRYENWLTRQRF:

o {NHo}

»
3
15 *

allyl =

Each pairing of K¥and B represents a eovalent amide lokage derived frony ihe amino
sidechain of K* and the carboxy sidechain of E* {with loss of a water molecule ).
alloe = allylocyearbonsd profecting group

O HCHACH- ) protecting geroup

whide = 4 d-dimethyl-2 . 6~dioxovyelobex- -vlidene)-3-methyibutyl - protecting
sroup

In some cmbodivients, the present inventicn provides a peptide ntevmediste of

Compound AS3 (SEQ 1D NO: 43) In sonw: embodiments, the peplide intermediste of

a2
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Compourd A43 comprises at lzast one amine acid covalently bound to a protecting group. In
sonte embediments, the peptide intermediate of Compound A3 comprises a lysine residue
bound to a protecting gronp via the amino group of #s sidechain. In some engbodinenis, the
tysine residue is covalently hound to a Allat or vDde. I some embodinents, the peptide
intermediate of Compound Ad3 comprises an aspartic acid residue bound 1o profecting group
vig the carboxyl group of ity sidechain, In some embodiments, the aspartic acid residue is
covalently bound 0 an allyl group. In some embodiments, the peptide intenmediate of

Compound A43 comprises a glutamic seid residue bound to @ protecting group via the-carboxyl

group of its sidechain. In some embodiments, the gluamic acid residue is covalently bound to
anatiyl group, In Some enabodinmts, the peptide intermiediate of Compound A3 comprises
at least one aming acid covalently bound o 2 spager as defined hersin, whereln the spacer is
furikier covalently bound 1o a protecting group of @ hydrogen atont. In some embodiments, the
present invention provides a peptide intermediate set Tosth in the Table 12, sbove. In some
embodiments, the peplide infermediate Is a peplide having the amine aeid sequence of SEQ 1D
KO 343, In some embodimenis, the peplide intermediate 1s a peplide having the amino scid

seguence of SEQ ID NO: 443, Insome embodiments, the peptide intermediate i3 a peptige

having the wmine dcid seguence of 8EQ I NO: 243, In some embodiments, the peplide

intermediate 15 a peptide having the aming acid seguence of SEG 1D NO: 543, In some
embodiments, the peptide ntenmediate is a peptide having the amino acld sequence of SEQ ID
WO 6430 hesome cmbodinents, the peptide intermediate 18 a peptide having the amino adid
10 NQ: 743,

BOORORCE QU e

In some cmbodiments, the present invention provides a method for preparing
componnds af the invention, such as Compound A43 (SEQ 1D N 43}, comprising the step
of acviating a polypeptide intermediates; such as Conipound D3 (SEQ 1D NOG: 343 ), with the
fedlowing activated acyl group (LGHCO{CH1C0:H, wherein 22 i3 from 141022 and LG is

a lewving group, as defined hevein, as exemplified bidow in Scheme 3
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Scheme 3

PREEAPORAGE sohd- PEPEAPGRQleyGhe
FHDASPEEWIARYYE*DLRHYLNW.  phase ey R . e A e R N - BT
P - o T han Ada i g ) AHCH YaCORHHRASPREEWRYR Y Y EFDLERY LK
LTRORF-(NHS) (043 SEQHID MO 343) peptide COtCHIRCERIDASPERWRIRY YR DLRRYLN
svathedi  WUITROR SRy
(SPRS)
panditio
g

=
{LAHEOTCH ) 00

Merhods of Use

According o another cmbodimend, the inveniion relates o o mclthod of freating
metabalie discase or disorder in 8 subjectin noed of treatmont, cotprising providing the subjeat
willvap offdttive smound of ¢ PYY analog polypeptide of the disclosure or @ phapmaceutiond
composition thereol, Metabolic discases or disorders include type 1 diabotcs, type 2 diabetes,
and obesity.  Additionally, the invention relates to 4 method of etfecting weight loss i a

subject, moloding a diabetic sabject, comprising providing the subject with an effective gmount

of & PYY analog polypeptide of the discloswre,  In vertain embodiments, the invention also

relates tormethods of treatiny nonalecholic fatly bver disease (NAFLD)Y anddor nonalecholie
steatobepatitis (NASH),

In some embodimeriis, provided is a method of treating obesity in a human subjecy;
providing weight losy 1o the hunan subject; or suppressing appetite in the hunmn subject,
comprising administering to the subject any ol the polypeptides disclosed herein, a
pharmacentical composition comprising any of the disclosed polypeptides, of an osmotic
delivery device comprising any of the diselosed polypeptides.

In some embodiments, provided is a method of realing diabetes ina homan subject;
comprising adminisiering o the subjeet any of the polypeptides disclosed hereiir, a
pharmacentical composition. comprising any of the disclosed polypeptides, or an osmotic
delivery device comprising any of the disclosed polvpeptides. In some embodiments, the
diabetes iy type | diabetes; In some conbodiments, the diaboies 1s type 2 diahetes,

a4
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In some embodiments, provided is 2 method of treating nonalcoholic faity Hver disease
(NAFLDYin 2 humaresubject, toniprising administering & the subjset any of the polvpeptides
disclosed herein, a pharmacentical composition comprising any of the disclosed polypeptides,
or ar osmatic delivery device comprising any ol the disclosed polypeptides.

In some embodiments, provided s 9 method of weating nonsleoholic steslnhepatitis
{(NASH) in & human subject, comprising administering to the subject any of the polypeptides
disclosed herein, 8 pharmadentical composition eomprising any of the disclased polypeptides,
or ant osnictic delivery device comprising any of the disclesed polypeptides,

PYY anslog polypeptides of the disclostre are pasticularly uselud for the tremtment of
diabetes, e method comprising providing a diabetic subjeet with an effective amoni of &
PYY analog polypeplide. Insome embodiments, a PY'Y analog polypepiide of the disclosure
is used for the treaiment of a subject with fype 1 or type 2 diabetos o control, o reduce,
coacatrations of blood sugar i the subject, where Bood supar levels can Be soattored or
approximated based on measured bleod concentrations of glyeated hemwoglobin (hemoglobin
Ate, HbA el

closure Is used for

Pt

(h In seme embodiments, & PYY analog polypeptide of thedis
the treatovent of a subject with type | diabotes;
(i Io somgembodisenis, a PY Y anslog polypeptide of the disclosure s used for
the treatment of a subject with type 2 diabetos
(i} In some embediments, 8 PYY analog polypeptide of the disclosure 1§ used for
the treatment-of obesity; and
Gv) by some embodiments, a PY'Y analog polypeptide of the disclosure 15 used o
provide weight loss o o subject; snch as a dibetie subjoct,
{v)  Insomeembodiments, & PY'Y analog polypeptide of the discloswre i used for
ihe tredtmeni of nonateaholie faity liver diseise (NAFLD),
el In some embodiments, 8 PY'Y analog polypeptide of the discloswre {5 used for
the treatrient of nonalesholic sieatchepatitis (NASH),
wharein the PYY analog polypeptide el usage (1) (Y, (), Gy {v)or {vi) comprises
any isolsted polypeptide of this disclosure inchuding those represented by any of the consensus
sequences of SEQ ID KO T through SEQ 1D NO: 78, or a pharmaceutically atceptable salt

thereof,

In some embodiments, the PY'Y analog polypeptide of nsage (1), (i), (i, (v, (v op

(v} comprises any isélated polypeptide of this diseloswre including those selected fromy-the

95
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greup eansisting of SEQ 1D NOs: 13, 24, 42 and 43 ora pharmacentically aceeplable salt
theveat,

I some cmbodiments, tha PYY analog polypeplide of usage (1), (i), {1}, (v}, {v)or
{vi} comprises the isolated polypeptide of SEQ 1D NG 13 or a pharmacentically deceptable
safl thereof. {nsome embodiments, the PYY analog polvpepiide of wsage (U, (1), (1}, (v ()
or (i} comprises the selated polypeptide of SEQ 1D NO: 24 ar a pharmuaceutically aceeptable
salt thereof. In some embodiments, the PY'Y analog polypeptide ofusage (i), G}, (1), (), {4}
or {viy comprises the isolated polypeptide i SEQ 1D N 42 or a pharmaceutivally acceptable

salt thereaf. In some embodinents, the PYY analog polypeptide of wsage (U (G, (), Qv (v)
or (i} comprisés the isolated pobypeptide of SRQ T NO: 43 v a pharmaceuticalty acceptable
salt thereof.

I some embodiments, e PYY analog polypeptideis used for the treatment o fasubject
with type 1 disgbetes wherein the ixolated polypeptide ix of SEQ 1D NQ: 13 or a
phiarmaceutically acceplablosaltthereed In some embodiments, the PYY analog polypeptide
1% used for the treatment of @ subject with type 1 diabetes wherein the iselated polypeptide ix
ol SEQ I N 24 or & pharmaceutivally acceptable saltthercof, In some embodinments, the
PYY avialog polypeptidiis used for the freatment of @ subject with type | diabetes wherein the

isolated polypeptide is.of 3EQ 1D NO; 42 ova pharmaceutically acceptsble salt therepll In

sonme embodiments, the PFYY analog polypeplides is used for the reatroent of a subjoct with
type | disbetes wherenn the isolated polypeptide s of SEQ 1D NO: 43 or & pharmaceutical ly
aceeptable salt theveofl

In xome embodiments, the PY'Y analog polypeptide is used for the treatment of a subject
with, type 2 diabetes whoerein the isolaled polypeptide is of SEQ ID NO: 13 or a
pharmaceutically aceeptable salt thereot. In some embodimenis, the PY'Y analog polypeptide
18 used Tor the treatment of 4 subject with type 2 diabgtes whergin the isolsted polypeptids 13
of SEQ TN 24 or a phanmaceutically accepiable salt-thereof. Insome ensbodinenis, the
PYY analog polypeptide is used for the treatment of & subject with type 2 diabetes wherein the
isofated polypeptide is of SEQ 1D NO: 42 or v pharmacousically acceptable salt thereof In

some embodiments, the Y'Y analog polypeptids is used for the treatment of @ subject with

type 2 disbetes wherenn the solated polypeptide is oF SEQ ID NO: 43 or'a pharstatentically

acceptable sali thereofl
In some embodimants, the PYY analoy pobypeptide is wsed for the reatmenl ofa subjeet

N

with obesity wherain the isolated polypeptide i of SEQ D NG 13 or a phannaceutically

96



18

e
14

3
iH

3¢

WO 2021/212023 PCT/US2021/027759

acceptable salt thereol In some embodiments, the PYY auslog polypeptide is used for the
treiment ol a subjoct with obestly wherety the isolated polypeptide 1 of SEQ 1D NO: 24 0r a
pharmacentically agceptable sall thereofl Tn some embodiments, the PYY analog polypeptide
is nsed for the trosient of & suhject with ohesity wherein the iselated polypeptide is of SEQ
1D NO: 42 ov g pharmaceutically sceeptable sall thergotl  In some embodiments, the PYY
analog polypeptide i used for the treatment of & subjeet with obesity wherein the isolated
polypeptide s of SEQ D NO: 43 or o pharmaceutically sceeptable salt thoreof,

Insome embodiments, the PY'Y analog polypeptide is used to-provide weight loss to a
subject whevein the isclated polypeptide is 6f STQ T0 NOY 13 or a4 phanmaceutically aeteptable
salf thereof I someginboditments, the PY Y analog polypeptite isused to provide waight foss
to & subject wherein the isolated polypepiide is of SEQ 1D NO: 23 v a pharmacentically
aceeptable salt thercof. 1n some mbodiments, the PYY analog polypeptide is used to provide
weight loss © a subject wherein the isolated polypeptide i of SEQ ID NO: d2 or a
phiarmacettically scoeplable salt thereofl In some embodinments, the PYY anslog polypeptide
1% used to provide weight loss to a subjeet whierein the isolated polypeptide is of SEQ 1D NO:
43 or a pharmaccutically scceplable salt thereotl

hesome embadiments, the PYY analog polypeptideis used for the treatment of a subject

with NAFLD wherein the isolated polypeptide s of SEQ 1D NO: 13 ora pharmaceutically

acceptable salt thereol In some embodiments, the PYY auslog polypeptide is used for th
tregiment of 4 subjocth with NAFLD whersin the iSolated polypeptive is of SEQ ID'NG; 3d.0v
a pharmacentically acceptable salt thareofl In some embodiments, the PYY analog polypeptide
is used for the weatment of & subject with NAFLD wherein the isolated polypeptide is of SEQ
1D NO: 42 ov g pharmaceutically sceeptable sall thergofl  In some embodiments, the PYY
analog pelypeptide is used for the trestment of o subject with NAFLD wheretn the isolated
patypeptide 1 of SEQ 1D NO: 43 ar a pharmaceutically acoepstable salt thereof,

Tn some embodiments, the PYY analog pelypeptide is nsed forthe treatment of asubject
with NASH wherein the isolated polypeptide is of SEQ 1D NOv 13 or a pharmsceutivally
accoptable salt thareoll In dome: ewhodimeiits, the PY Y avalog polypepiide § used for tha
treatment of & subject with NASH wherein the isotsted polypeptide i of SEQ ID KO: 24 ora
pharmiaceniically asceeptable sall thercall In some embodiments, the PY'Y analog polvpeptide
s used for the treagment of a subject with NASH wherein the olated polypeptide ix of SEQ)

I3 NO: 42 or a pharmaceutically aceeptable sall thereof. In some embodiments, the PYY

Q7
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analog polypeptide is used for the weatment ef a subjeet with NASH wherein the isolated
patypeptide 1 of SEQ 1D NO: 43 ar a pharmiaceutically acoeptable salt thereof,
Certain PYY analog polypeptides of the disclosure, while capable of eliciting anorectic

and weight-loss elfects when administered in combination with & GLP-1 receptor agonist, can

property of select PYY anslog polvpeptides of the disclosure is uselul in the weatment of a
varipty of wasting disorders, Accordingly, insome embodiments, & PYY analog polvpeptide
of the disclosure is used for the freatment of aergxia nervesa, sarcopenia, frailty, cachexia,
and the like. In some embadiments, the PYY analog is SEQ IDNO; 13, In sore embodiments,
the PYY analog is SEQ ID N 24,

The enns “patiemt™ or “subject” as used hevein, refer jo g rodent v an animal,

prefovably & mammnal, and most preferably a human,

Combinatinas

In some embodiments, 8 BY'Y amlog polvpeptide of the disclosure is cosfornndated in
combination with a secomd agent. fiy some embodiments, & PYY analog pulypeptide of the
discloswre s co-Farmpdated in-combindtion with'a second avent, swherein the sevond agent 18
an ingretin mimetic. In some embodiments, a PYY avnalog polypeptids of the disclosure is co-
Tormulated in combination with a sevond agent, wherein the second agent is an insulinotropic
campoud,

The phrase “inorctin mimetios” as used herein includes, but is not limited to
GLP-I peplide; GLPSL{7-36); GLP-1 receplor agonists; peptide derivatives of GLP-1; peptide
analogs of GLP-1; exenatide; exenatide having the amine aeid sequence of exendined {the
naturalty-oecarring oo of exenatide; exenatide-LAR; lixisenatide: liraglatide; semaglutide:
dulaglutide; albighutide; taspoglulide; tizepatide (BE Lilly’s LY3208176 of Y-{Aib)-
EGTFTSDY SIADLDKIAQtHacid-gamma-Glo-(AEEA p-Lys]-
AFVOWLIAGGPSSGAPPPS-NH2) SEQ 1D NO: 805); glucagon as well ay peptide avalogs
and peptide derivatives thereoll glucagon like potyvpeptide<2 (GLP-2); PYY as well as peptide
analogs and pephide derivatives thereafl PY Y (3-38)% oxyntemadulin as well as peptide analogs
and peptide derivatives thereofh anviin s well as peptide analogs and peptide derivatives
thereof) and gasirie inhibitory peptide (GIP). Incretin mimeties are also referved io herein as

“insulinotrapic peptides.” Incretin mimetics which target the GLPV1 reveptor are also known
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N o A

in the literature as “GLP-1 receptor agonists”™ o “GLP-1 agonists.” with both terms being nsed
interchaigeably hergin,

Some cmbodimenis of the present invention comprise use of a disclosed PYY analog
polypepiide of the prosent fnvention v cambination with & second therapenlic sgent, such as 8
second polypeptide, such as, by way of, non-limifing example, msulinotropie peptides. In séme
embodiments, a phamuicentical compasiiion comprising a PYY anslog pelypeptide in
combination with a second agenl ivwsed lotreat fype 2 disbetes:

In some ambediments, provided is a pharmaceutical composition comprising any of the
isolated polypeptides ss disclosed hevein, In sonse embodiments, provided is a pharmaceutical
composition. eomprising ity of the Jzolated polypeptides as disclosed heretn and further
comprisinga second polypeptide, In some embodiments, the second polypeptide is a glucagon
aualog. In some embodiments, the second polypeptide is an amylin analog. In a preferred
enthodinent, the seeond polypeptide s a GLPS] receptor agonist,

The term “GLP-1" refers 1o a polypeptide, glocagon-like peptide-1(7-36 amide, & 30~
restdue peplide hormorse refeased from intestinal L eells following nuirient consumption. GLP-

1 has the amino acld sequence of (HABGTFTSDVSSY LEGOAAKEFIAWLVRKGRANH:),

SEQ Y NO: 801 GLP-1 iy aregulatory peptide that binds 1o the extracelhdar region ofthe
GLP-1 receplor (GLP-1R), a G-conpled protein receplor on. P cell and vig adenyl cvelase
activity and production of eAMP stimulates the insulu response o the nutrients that are
absorbed  fromy the gut [Baggio 2007, “Biology of mereting: GLP-1 and GIP
Gastroenterclogy, sol. 132(61:2131-37; Holst 2008, “The ineretin system aud ity role in type 2
digbetes miellitus,” Mol Cell Endocrinology, vol. 297(1-2):127-36]. The eoffects of GLIVIR
sgonizmoare muliple, GLP-I maiataing ghueose homeostasis by enhancing endogenous glncose
dependent insulin seeretion, rendering the b oells glucose competent and seasitive o GLF-1,
suppressing glucagon relegse, restoring fivst and sécond phase insulin secretion, stowing gastrie
amptying, deereasing food intake, and incrcasing satiety [Holst 2008 Mal, Cell Endocrinology;
Kjems 2003 *The influence of GLP-1 on glucose-stinwlated insulin secretion: effeets on bets-
cell sepsitivity 10 type 2 and pondiabetic subjects,™ Diabetes, vol. 52(2): 380-86; Holst 2013
“Ingretiny hormones and the satiation signal,” Imt I Obes (Lond), vol. 3790116 169; Scutent
201, “The extra-pancreatic effectsof GLP-T receplor agonists; g focus on the'cardiovascular,
pastromtestingl and contral nervous systems,” Diabetes Ghes Metaly, vol, 16(8): 673881 The

risk of hypogiveentia is minimal given the mude of action of GLP-1,
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Glucagou-tike peptide-1{7-36)amide (GLP-1) i3 2 30-residue pepide hormane reteased from
intestinal Locells follewing nutrient consumption, 1 poteniiates the glucose-induced storetion
of insufin from pancreatic beta gells, increases nsulin expression, inhibits beta-cell apopiosis
promotes heta-cell neogenesis, reduces glucagan secvetion, delays gasivic enyptying, promates
satiety-and increases peripheml glocose disposal, These muliiphe effects have generated g great
deal of interest in the discovery of long-lasting agonists of the GLI-1 receptor (GUP-IR) in
order (o freat fype 2 diabetes. The lerm Yexenatide™ av used boreln includes, but is not mited
ta excnatide; exanatide kaving the JMIRG. aeigd SeqUence ot
(HGEGTFTSDLSKOMEEEAVRUFIEWLKNGGPSSGAPPPS-NH), SREQ 1D Nox 802,
Bative exendin-d, cxepatide peptides; exenatide peptide apalogs, and exenatide peptide
derivatives.

Endogenows GLP-1 s released from the gui i response o nubrient ngestion,
Fallowing food intake and digestion, carbohydrates and fais appear in the lumen of the gut,
which, stimmulate ¢ so-called ingretin effecl, the rolease of increling such as GLP-! fiom
intestingl  Lecells:  GLP-1, onee released, targets the pancroay where it enhances
seeretion of insulin in & “glocoss dependentmanner,” T other words, this GLP-T-muediated
effiect upon insulin persists when glocose levels are high yet safely dissipates us glucose levels
fall, GLP-1 activity thos self-sogulates 1o reduce the risk of hypeadyveomia (the condiiion by
which glucose lovels drop dangerously fow). Since GLP-1 has a short elinsivation habi-life
{lia} ol fess than five minutes, this endogenons peptide is nnsuitably short-lived for use as a
therapeatic.

Synthetic aralogs of GLP-1 have been designed te have longer half-lives and similasty
enhanee seeresion of insulin ing glucose dependent manper ke eodogenous GLP-1, for use in
the teainent of type 2 diabetes and for providing welght loss,

Numerous GLP-1 receptor agonisis (8.8, GLP-1 peptide devivalives and peptide
analogs} demonstraling .i;]sui.inmrf;pic action are known i the art (seg, e.g., U8 Pat. Nos.
SH18666; 5,120,712 5,512,549, 5,545,618 S574.008; 5,574.008; 5,614,492, 5,958,909
6,193, 102; 0.268.343; HA20336; 6451974 6438.924; §.514,5300; 6,593.293; 6703 359,
6,706,689, 6,720,407, 6.821,949; ¢ 849, 708; 6,849,714, 6.887.470; 6,887,849; 6503, 186:
TO22.674; 7.081,646; 7,084,243, 7. 101843, 7,138.486: 7,141.547; 7. 144 863; and 7,199,217,

as well as in olineal trials (e.g., laspoghutide and albiglutide).
Cerlain GLP-1 receptor agonists, inclading B‘»dm‘c{m {exenatide), marketed hy

AstraZeneca of Canrbvidge, UK, Trulieiny™ (dulaglutide), marketed by B Lilly and Co., of
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Indianapolis, TN, US.A and Vietora™ (liraglutide), Creemple™ (injectable servaglutide) &
Rybelsus™ (orally administered semaghutide), marketed by Nove Nordisk A/S of Bagsveerd,
Denmark, have sach been approved by mumerous regulatory anthorities, including the Unifed
States Fand and Drug Aduninistration {U.8. FDXA) and Buropean Medicines Agency (EMA) lar
the treatmenl, &f patignts suffering from type 2 divbdtes. These marketed GLP-1 receptor
agonists were developed and fornwlated for injectable and/or peal administration to patients.
However, pationt adherenes Lo injectable and orally sdminisiersd therapies for type 2 disbetes
iy notariously poor which prohibits many patients [rom realizing a full and lasting therapeutic
poteniial of GLP-[ receptor agonists. Many paiienis skip or cease periodic self-administrations
of presenbed injectable and orally administered GLP-1 receptor agonisis and thus fail to
adequately treat-and control their own type 2 diabetic condition.

The PYY analog polvpeptides of the disclosure in combination with a GLP-1 receptor
agonist have been found lo deliver bariairiv surgerylike officacy for weight loss.  The
observation that improved glycemic control following Roux-on-Y gastric bypass surgery
(RYGBY in obese or obese T2D patients precedes the weight loss seen following RYGB,
suggests that surgical rearrangement of the gut feads to physiological adaptations beyend those
driven by weight loss alone. Indeed, RYUB leads to enhancid post-prandial secretion of GLP-
Fand PYY, hoth of which are releaged Trom L-cells lining the distal gut. The gut peptide
hormenes GLP-1 and peptide tyrosine-tyrosing {PYY) cach play a role in whole bedy energy
balance through several overlapping biokogical responses 1o Suergy inpul. Thess rosponsss
principally include polentistion of glucosesinduced nsplin secrction, inhibition of gastric
cmiptying, inducing satiety, and inhibition of food intake.

Avcopdingly, combigationsola PYY analog polypeptide of the disclosure together with
a GLP-1 recepior agomist are suitable (or the treatment of the discasey and disorders diselosed
hevein,  In somg embodiments, the GLP-1 réceptor agonisi is.a long actiig GLE-1 receptor
agenist.

Oxyatomodulin i€ a naterally cecarsing 37 aming acid peptide hormone found in the
colon that hag been found 1o suppress appetite and facilitate walght loss (Wynhie K, el al, IntJ
Obes {Lond) 30(12%:1729
analogs and peplide derivatives thereod, are known in the aff (e.g., Bataille B, ot al, Peplides

Z(Suppl 23 144 (181 and LS. Patent Publication Nos, 20050070469 and 2006/0094632),

GU20061), The sequence of oxyntomodulin, as well as peptide

Gastric Inhibitory Peptide (GIFY i3 an insulinotropic peplide heemene (Efendic,

S, tal, Hovn Metah Ret, 36:742-6 (2004)and 18 seeretad by the nnicosa of the deodenum
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and jejunum in response {0 absorbed (at and carbohydrate thal stimulate the pancreas to secrste
wsulin, GIP cirdulates as a biologieally active $2-amino acid peplids, GIP ¥ also known as
ghucose-dependent insulinotropic protein. GIP i3 a 42-amino acid gasirointestinal regulatory
peplide that stimulates insalin secretion from pancreatic beta cells in the presence of glhicose
{Tseng, €, dtal, PNAS 90;1992-1996 (1993)). The scquence of GIF, asx well as peptide
analogs and peptide derivatives thereod, ave kaowis in the art {s.g, Meter 1. 1, Digbetes Metab
Res Rev. 212191117 (2005) and Elendic 8., Horm Metab Res, 36¢1 112317426 (200413,

Glucagon is a peptide hormene; produced by alpha cells of the pancreas, which raises

the concentraiicn of glucose in the bloodstream. Its effect is opposite that of insulin, which
fowers the glucose concentraticnn. The pancreas releasey glucagon when the concentration ol
glucose in the Bleodstream Rlls oo low, Glucagon causes the Hver fo convert stored g 'ﬁ};e‘cogen
into. glucose, which is released into the bloodstream. High blood glucose fevels stimulate th
release of tnsulin. Insulin allews glueose 1o be taken up and used by insulin-dependernt tissues,
Thus, glucagon and insulin are part of 4 feedback yystem that keeps blood glucose levels at a
stable lovel

Human, amylingor islet goyvloid polypeptide (IAPPY, i3 & 3Fwesidue polypeptide
hormone,  Awmylin is co-sccieted  with insulin from  pancreatic B-céllsin the ratio of

approximately 1D (Gusolbamyling. Pro-islel amyleid polvpeptide (e, pro-lAPPY is

preduced in the pancreatic freells as & 67 amino acid, 7404 Dalton pro-peptide that

undergoes post-translational modifications including proiease cledvige to produce the 37-

residue amylin, Loss of §ecell funelion that seenrs cardy in type | diabeties and can oceur tate
in type 2 diabetics leads to deficiencies in the secretion of insulin and amytin.

Amylin functions ay part.ol the eodocrine pancress, those cells within the pavcreas that
synthesize and secrete hormones. Amylin contributes o glycemic contral: it is seoreted from

the pancreatic islels into the blond cirgulation and s ¢lehred by peptidases v the

kidney. Amylin's metabolic function is well-characierized as an inhibitor of the appearance of

nutrients, such as glucese, inthe plasima, 1 thus functions gs a synergistic partner to insulin, a

peptide that rogulates blood gludoss lovels and coordinates the bady™s distribution aud uptake

of glucose. hasulin's role i the body is, wmong cther things, to prevent blood glucose levels

from rising 100 high, particelarly after & meal.
Amylin is belioved e play a role in glycemic repulstion by slowing pastric emptying
and promoting salicly (Le, fecling of fullness), thereby prevenling post-prandial (e, after

meal) spikesin blood ghueose levels. The-overall effect 18 Lo stow the rate of appesraice of
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glucose in the blood affer cating. Amylinalse lowers the seeretion of glucagon by the panereas.

Gilucagon's role tn the bady is, among other things, to prevenl bloed glucosg {evels dropping

tootow. This is stgnificant because certain type 1 diabetios: forexample, are prone o.saurele

excess srouns ol the bload glucnse-raising glicagon just afler meals.

For nimperous reasons, human amyvlin, having o half-life m sorpmeof sbous 13 minutes,
is not wnenable for use as s therapeutic agent. Rather, pramiintide (Symlin®; developed by
Amylin Pharmacewticals, Ine, San Diego, CA, USA and marketed by AsttaZeneca ple,
Cambridpe, UKY was developed as g synthetic analogue of human anmylin for the treatment of
patients with types | or 2 disbetes, who use mesl-time insulin hot caninot achieve desired

slveensic control despiic optimal insulin therapy, Pramdingide differs fronn hunan anyylin 0y 3

of its 37 amino acids.  These modifications provide pramiintide a longer halislife of
approximately 48 minutes in humans and reduee its propensity to aggregate, s characteristic

found ot hunan amyling Further analogues of human amylin have been disclosed such ag those

in U.S. Patenl Application No, 16/
Ko, PCT/USZ019/035696), both Tiled October 18, 2019,

98,915 feorresponding o PCT Intesnational Application

Fmplasidahle Delivery

1o some embodiments, provided is an csmotic delivery device, as described borein,
comprising any of ihe long sciing PYY avalog polypeptides, as disclosed herein, or a
pharmaceutical compasition cotmpinsig any ol he long acting PYY analog polypeptides,

In some puthodinients, the camoiic delivery deviee comprises an impermeable reservedr
comprising interior and exterior surfaces and first and seeond open endsy & semi-pereahle
mernbrane in sealing rolationship with the {ivst open end of the reservoir; an esmotie engine
within the reservolr and adjacent the semi-permeable membrane; a piston adjacent the osmatic
engine, wherain the msten foros & movable seal with the intenor surface of the reservair; the
pisten. divides the reserveir inte a fivst chamber and a seeond chamber, the first chamber
comprising the osmotie engine; & Suspension fprmulation, whewsin the second chanber
conyises the suspension forpudalion and The sospension forontation is flowsble and
cm_nprisass the isolated polvpeptide; and a diltusion moderater inserted in the second open end
of the v, the diffusion moderator adjavent the suspension formulation.

An implaniable, osmotic delivery device typically nclodes a reservols having of least
one orifice through which the suspension formulation is deliversd. The suspension formulation
may be stored within the reservelr. In 8 preferved embediment, the implaniable, dryg deltvery
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deviee s anosmotic delivery deviee, wherein delivery of the driug is samatically driven. Some

osntolic delivery devices and their componenl parts havee been deseribed, for example, the
DUFROSE: delivery devics or simiilar devices {sex, e, LS. Pat. Nos. 3,609 8&5; 5,728,396;
LORS308; 50075270 6,113,938, 6,132,420, 6,156,331 6.217.906; 6,261,384; 6,270,787
6, 287293, SOT&, 6395292, 6508808, 65425321 8635268, 6,682.322; 4,923,800,
6, QJQ.Z'f;D HUTEO8 L 697902 7014636 7,207,982 and 7,112,335, 7,163,688, LS. Patent
Publication Nos. 2005/ Q175701 20070281024, 20080091176, and 20090202608},

v

The oxmetic delivery sleviee typically eensists ol a eylindrics] reservolrwhickcontaing
ihe oumetic engine, piston, and drug formulatiion. The reservolr is capped at one end by a
controllud=rite, -somi-permeable gicmbrane and capped al the other end by a diffusion
moderator through which suspension fornulation, comprising the drag, is released from the
drug teservoir, The piston separates the drag fomnidation from the osimotic engine and wilixes
a seal wprevent the water in the csmolie engine compartment from entering the drug reservoir,
The diffesion moderator iy designed, in conjuniction with the drug formulation, o prevent bady
flaid from entering the drug reservair through the orifice.

The osmutic device releases a drog at a predetermined rate based on the prineiple of
gsmosis, Extracelinlay fluid enters e osimotie delivery device thipigh & scii-permssable
mertbrane direcily info @ salt engine that expands lg drive the piston at 2 slow and even delivery
rate. Movament of the piston Torces the drug formulation to be released through the arifice ar
exit parl at & predeternyined shear wais In one embodiment of the present invention, the
reservoir of the osmotie deviee i3 Toaded with 3 suspension formulation wherein the devige is
capable of delivering the suspension formudation to & subject over an extended period of time
{e.g., sbout b, about 3, about 6, about 9, about 10, and about 12 months) at 1 pre-deterniined,
thesapeuticaly effective delivery rate:

The redease vatg of the drug Gom the osmetic delivery device typically pravides a
subject with a predetenmined target dose of a dreg, for example; a therapentically effective
daily dose defivered over the course of & day; that is, the release rare of the drug from the
device, provides substantial steady-state delivery of the drug af a therapautic conceniration to
the subject,

Typieally, for an oamotic delivery device, the vohinie of & beaetitial agenl chamber
copprising the beneficial apent fornulation is between about 100 pl 1o abou 1000 pl, more
preferably botween about 120 ul and abeut 300 wl, more preferably between abous 130 pl and

about 200 kb
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Typically, the csmotic delivery device i implanted within the subject, for example,
subdermally or seboutanecusly o provide subeutancous drag delivery, The device(s) can be
implanied subdermally or subcutaneonsty inte either or both arns {e.g., In the inside, outside,
or hatk of the upper arm) or the ahdomen. Preferred lovations in the sbdominal ares are under
the abdomipal skinin the area extending below the ribs and abave the belt line, To provide ¢
nuntber of locations for dmplantation of one or more osmotie delivery device within the
abslemien, the abdominal wall can be divided into 4 gquadranis ay follows: the apper right
quadrant extending at least 2-3 centimeters below the rvight ribs, op, at least shout 3-8

timeters below the right vibs, and at least -3 coniimeters to the right of the midline, T8 At

»-'4

cast about 3-8 coptimeters 1o the right of the mitdiine; the lower nght quadrant extending at
foast 2-3 centimeters above the belt ling, e.g., at least about 3-8 centimeters above the belt i

and at foast 2-3 centieters wo the right of the midhne, oo cut foast about 3-8 continmetery to th
right of the midiine; the upper lefl quadrant extending at least 2-3 contimeters below the lefi
ribs, & R af fenst about 358 cenlimualers. below the left ribs, and at least 2-3 cendimmeters (o the
feft of the midling, e, at least about 5-¥ cetititnetérs to the eft of the midling; and the lywer
felt quadrant u.iendmn at feast 243 coentimeters above the boli Hue, ag., at least aboat 3-8
contimeters above the belt Hag, and at least 3-3 continteters o the fefl of the midline, e.g., al
ieast abon 3-8 centimeters i the lefl of the nudiine, This provides mnliiple available locations
for implantation of ene ov imore devices ov oug or more oceasions. Implantation and ramoval
af osmetic delivery devices art genevally carvigd cut by medical professionals using locad

angsthesia (oo Hdoeaine).

B
Termination-of Weatment by removil ol dn osmetic: delivery device from d subjot is
stratghiforseard, and provides the important advantage of immedigte cessation. of defivéry of
the drug to the sulyeet.
Preferably, ihe osmotic delivery device has a fail-sale mechapism o prévent an

inadvertent excess o bolus delivery of drug in a theorgtical situation like the plugging or

clogaing of the sutlet (dilfusion moederator) throngh which the deag formulstion i€ delivared.

1

To prevent an madveriant exeesy or bolus dedivery of drug the oswsatic delivery devies is

designed and constructed such that the pressure needed to partially or wholly distodge or expel

the diffasion oroderator from the reservolr exeends the pressure necded {0 partiadly or whally

dixindge or expel the semispermesble mentbrane o the extent novessary W de-pressurize the
reservedr, In such o scenare; pressure would buld within the device watil iU would push the

semi-perimeable menrkvane &t the othar end oulward, thereby releasing the osnidiie prossurg.
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The asmotic delivery device waould then become static and np longer deliver the drg
formmulation provided thai the pisten i in a sealing rélationship with the réservain

A dose and delivery rate can be selevied 1o achivvs a-dosived blood concentration of a
drug generally within less than about & half-lives of the drug within the subject after
implantation of the device. The blpod conceptration of the drug is selected to give theoplinml
therapeutic effects of the drug while avoiding undesivable side effects that may be induced by
exgess concentration of the drug, while at the same time avolding peaks and troughs that wmay
indduee side gffects associated with peak ot trough plasma concentrations of the drug.

The suspension fornulations may also be used i infusion pumps, for example, the

ALZE

® (DURECT Corporation; Cuperting, Cality osmotic puteps which are miiniature,

infusion pumps lor the continucns dosing of laboratory animals (e.g., mige and rats}.

Modes of adminisivation

In some embodiments; the method comyprrises providing a PY'Y analog palypeptide of
the-disclosnre or @ phapmaceutical composition theveaf, to-a subjeet inneed of treatment, via
injoction. In some embodiments, the method comprises providing s PYY analog polypeptide
of the disclosnre ar a pharmacewtical compesiiion thereol, formulated for oral sdministration,
1o a subject in need of treatment,

In some embodiments, the methiod camprises providing 8 PYY anslog polypeptide of
the-disclosure ora phaoiacoutical comtposition thereof, to a subjeet in fead of lreatidiy, via
implantation. In seme cmbudiments, the method comprises providing continuous delivery of
a PY'Y snalog polvpeptide, 1o 8 sabjectinnecd of treatroent, Tromy anvegsmotic deliverydeviee,
The delivery deviee, such as an camotie delivery device, eomprises suflicient PY'Y analog
polypeptide of the disclosare for continnous administration for up to 3 months, 6 months, 9
months, 12 sionihs, 18 mionths o 24 monihis, As sueh, contiuous administration of 2 PYY
analog polypepiide of the disclosure via asmotic delivery device eliminates daily, ar multiple
daily dosing of riarketed PYY avalog polypeptides.

The substaniial sieady-siate delivery ofihe PYY analog polypeptide Trom the osmgtic
delivery device is continnous over an administration perfod. Tn some embodinments, the suhject
or patient s a human subject or hunian patient.

I some embodiments: of the prosent dovention, the administeation peried is for
exgmple, at least about 3 months, at feast abowt 3 months (o about & year, at least about 4

mpnths 1o about a year, at least about 3 months oabout soyear, at leastabout & sonths 1o shout
106



18

e
14

3
iH

3¢

WO 2021/212023 PCT/US2021/027759

a vear, al least shout € mpnthy fo shout & year, ar lesst about 9 months to wboul  vear. at least
about 1 mionibs io about g vear, i Igast about one year o about two years, al legst about two
years to-about three years.

In fAether cmbodineris, the treatmgnt methods of the present. invertion provide
significant decrease in the spbiect’s Ragting plasoip glucose concentration after implaniation of
the osmotic delivery device in the subject (relative to the subject’s fasting plasma glugose
concentration hefore implantation of the osmotie delivery devige) thal is achieved within abeut
T days, & days, § days, 4 days, 3 days, 2 days, 1 day or less after implantation of the osmotic
delivery device inthe subject. The significans decrease in fasting plasma gluoose is typically
stalistically significant as denyonstnated by application of an appropiiate Statistical test or &8

considered significant for the subject by a medical practitioner. A significant decrease in fagting

2

plasma glucose relative to the baseline bafors implantation 18 typically miaintained over the
admindstration periad.

In some embodiments, the present invention relates 1o a method oltresiing a dises

SE o
condition i 8 subjeet i noad of teaimient, ThHy method coigwises providing sontifnlous
delivery of a drag from an osmotic delivery device, whersin substantial steady-state delivery
of the drug st thetapeutic contentrations 18 achieved In thesubjoct, Thesubsiantial steady-state

delivery of the deug Tromy the osmotic delivery device is continugus over an administtation

X

poried of at Jeast about 3 months, The drug has a known or determined balt-life v a typicad

subject, Humans are preferred subjecis for the practice of the present invention, The preseit
fvention. inclodes & drog effective by treatment of the disease or condition, as well as an
osmotic delivery device comprising the drug for use in the present metliods of treating the
disegse or condition i a subject in need of weatment, Advantages of the proscut invention
include mitigation of peak-associated drug toxieities and attenustion of sub-optimal drug
therapy assoctaied with trovils,

I sowe embodiments; the substantial steady-state delivery of a drug at thevapeutic
caficentrationg 1€ achioved within a pericd ol about I menth, 7 days, § days, 3 daysor §day

after implagiation of the oamotie delivery dgvice in the: subject.

The invention alse provides ¢ method for promoting weight foss ina subjeet in need
thereot, & methad e treating gxdess weight or obesity 1 a subjeet in negd thereod, andéor a

methed for suppressing appetite in a subject in need thereol. The method eomprises providing
delivery of an isvlaled PYY anglog polypeptide. In seme embodiments, the isolated PYY

analog polypepiide is continuousty deliverad fronr an implantable osuotie delivery davice, T
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sonn: embodiments, substantial steady-state delivery of the FY'Y analog polypeptide from the
csniptic delivery devige 19 schioved and is substantially continuous over an adminigiration
period. 1o some embodiments, the subject Is human,

Thie present invention includes an osmotic delivery device comprising 2 PY'Y analog
polypeplide for use indhe prosent methodsin g subject in need of treatmeat, The subject may
have type 2 diabetes. The subject i need thereof may have a baseline Hba le %of greater than
HLO%, Le, & high baseline (HBL) subject. The subject may nol have previonsly received a
drug tor treating type 2 diabetes mellitus.

In farther cmbodinernts, the reatment miethods of the present invention provide
significant decrease in the dubject’s fasting plasnsy glucose concentration after implaniation-of
the osmotic delivery device in the subjoct {relative o the subjects fhsting plasma. glucose
coneentration belore implantation of the osmotie delivery devive) that is achicved within about

7 days or less after implantetion of the-csmatio delivery devive in the subject, within about ¢

L

days or less afler implantation of the osmatic delivery deviee in thy subject, within abont
davs or less sfer implantation of the osmatic delivery deviee in the subjest, within about 4
days or less after implantation of the osmaetic delivery device in the subject; within about 3
days or loss after implaniation of the oamotic delivery devict in the subjeet, within abowt 2
days or less afier implantation of the esmotic delivery device in the subjoct, or within about 1
day or less alter tmplantation of the esmetic delivery device in the subjeet v prefesred

embodimenis-of the present invertion, the significant decrdase in the subjecl’s {fasting plasmia

elucose concertration afler implantation of the osmotie delivery deviee, relative fo the subject’s

ting plasma glucose concentration before implantation, is achivved within about 2 days or
less, preferably withinsbout 1 day or less after implantaiion of the osmolic delivery deviee in
the sulyject, or more preforably within about 1 day afler implantation of the osmuatic delivery
device in the subject. The significani decrease iy fasting plasma glecose is typically statistically
significant as demonstrated by application of an appropriate statistical test or iy considerad
significant for the subject by a medical praciitioner. A significant decrease in fasting plasma
clucose relative 1o the baseline before duplaniation s typically mainiamed owey the
administration period,

I embodiments of all aspeets ot the present invention relaling o methods of treating a
disease or condition in ¢ subject, an exemplary osmatic delivery device comprises the
following: an itmpermeable reservolr comprising intenior and exierior surfacey and st and

second open ends; a sswmi-permenble embrane - sealing relationship with the first open end
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of the raservolry an osmotic engine within the reserveir and adjacent the semi-permenble

membrang; a piston adjacend ihe osmiotic engine, whergin the pisten forms 2 movable seal with

thecinterior surface of the reservair, the piston divides the reservoiy inte a {irst chamber and a

second. chamber, the fust chambor comprising the osmatic enging; & ding formsdation. or
suspension forpudgtion comprising the drug, wherein the sccond chamber comprises the dipg
formugtation or suspension formulation and the drug formulation or suspension formulation iz
flowable; and a diffusion maoderater inserted in the second open end of the reservair, the
ditfusion moderator adjacent the suspension formulation. In preferred  embediments, the
reservolr comprises titanium or & ttaninm alloy.

In emtbodiments of all aspects of the present invention redating to methods of freeting a

disease or condition i a subject, the drug formulation can comprise the drog and a vehicle

formutation. Altesvatively, suspension formulations are used 1o the misthods aud can, for
cxample, comprise a particle formulation comprising the drup and a vehicle fornmulation,
Vehicle formulations for use in forming the suspension formulations of the present invention
can, for exaniple; comprise & s¢iventand a polynier.

The reservofr of the osmstic delivery devices may, forexample, comprise tHaniun. or
& Ganiiin alioy.

I embodiments ot gll aspecis of the Present tnvention the iraplanted osmetic delivery
deviee ean bensed o provide suboutaneous delivery.

I eombodinients of all aspects of the present invention the continuous delivery ¢an, for

example, he zeroqorder, cortrolled contipnous delivery:

Pharmuacentical compositions

Accosding o another ewbodiment, the invention provides & pharmaceutical
composition. comprising & compound, e, isolated pobypeptide, of this Wnvention or a
pharmacentically acceptable derivative thercof and a pharmaceutically acceptable casvier,
adjuvait, o vehigle,

by some embodiments, provided isa phanmaceutical composiiion comprisingany of the
disclosed. polypeptides Tormualated as pharmaceutically acceptable salls thereofl sugh as a
trifluproacttate yalt, acclats salt of hvdredhloride salt In some cmbodiniéigs, providsd isa
pharpiacentical compogition. comprising any of the disclosed polypeptides fopmulated ay a
iriflucroscetate salt. In some embodiments, provided is o pharmaceutieal composition
comprising any of the disclosed polypeptides formplated as an acetate salt. In some
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embodiments, providud 15 2 pharmaceuiical composition comprising any of the disclosed
patypeptides formulated a3 o hydrochionds salt,

The term “pharmaceutically acceptable carrier, adjuvant, or vehicle™ refers to a non-
loxic carrier, sdjuvaat, or vehicle that does not destroy the pharmsacological dctivity of the
eompound with which it is formulated.

As used herein, the temy “pharmaceutically acceptable carrter” is intended o include
any sad all selvents, polymers, dispersion media, coatings, antibactorial and antifungal agents,
tsotonie and absorption delaying agents, and the like;, compatible with pharmacentieal
aduristration,  Suitable carriors are described i the most recent edition of Remtnglon’s
Pharmiaceutical Sciences, a standard refurance textinthe field, whieh 1§ incorparatad hevein by
reforence. Preforred examples of such carmiors or diluents include, but ave not limited to, water;
salive; ringer’s solutions, dexirost selution, and 5% human serum albumin. Liposomes and
non-agueous vehicles sueh ag fixed pils may also be used. The use of such nwedia and agenis
for pharmacentivally active substances 18 well koown in the art Excepl insofar as any
cotiventional media of agent is conipatible with the active compound, Gse thereod In the
compoesitions is contemplated, Supplementary active compounds can also be incorporated into
the compositions.

Represemative pliarmaccutically sccepiable carviers, adjuvants or vehicles that ptay he
used in the compesiions of this dneation incdude, bul are vot hmited o, ion exchangers,
atutiing, alondngm steavate, locithin, serum profeing,. soch a8 umay seran albyniin, buffer
substances such ay phosphates, glyeine, sorbic aeid, potassium sorbate, partial glyeeride
mixtures of saturated vegetable faity acids, water, salix or clectrelytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodinm chioede, zine
salts, colloidal silica, magnesium tnsilicate, polyvinyl pyrrelidone, celiulose-based substances,
patyethyiene glyeol, sodiont carboxymeibiylectiulose, polyacrylaies, waxes, polyeihylene-
polyoxypropylene-block polymars, polyethylens glycol and wool fat:

In some embodiments, provided is & pharmaceutical compasition comprising 8
phianmaceutically aeceptable devivative of any of the disclosed polypeptides fonmuplated -as
pharmaceutically acceptable salts thereof, such as a wifluorcaceiate salt, acctate salt or
hydrachloride sall, A “pharntacentically sccéptable dertvative™ mans any non-toxic salt,
eater, salt ol an ester or other derivative of & compound ol this invention that, upon
admitstration fo 8 recipient, s capable of providing, either dircctly orindireetly; a compound

GPThIS TmvEritian of 88 aciive msiabolite or residug theyaol,
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The phannaceuticsl composinion comprises a drug and may be Tormnilated as a “particle
fornndation™ s deseribed in groater detail below,  The pharmaceniieal composition andior

particle formulation may include stabilixing: componenisy {also referred to hercin as

“pxciptents”). Examples of siabilizing components include, but are uwot limited 1o,

carbobivdrates, snlioxidants, apnino-acids, buffers, inprganic compounds, and suefactapts.

The amount of compound in conposttions of this invention is such that is effective to

mgasurably activate one or more PY'Y receptoss (ég., hionan, raf, monkey ere.), i a iological

sample or ina patieat. In cerlain embodiments, the amount of compound in compositions off
this invention is such that is effective to measurably activate hunian PYY receptors in the
ahsance ov prosence of human serum albuiniing v a biological sampls or dra patiat, In certain
embodiments, a composition of this mvention is formulaied for administration to & paticnt in
need of such composition. In some chibodiniets, & composition of tis fuvention is formwdaied
for injectable adminisiration © a patient. Insome embodiments, 8 composition of this invention
i formudated for-administration o g patiend via an implantable delivery devige sach as an
estitptic- deliver device,

The isolated polypeptides of the discloswre (alse refesred o hersin ay “active
gohipoinds”), sadderivatives, i";:agnmmsj analogs and homologs thereol, can b iearporated
filo pharmceutical compoesitions suitable for administration. Such compositions typically
comprise the isolaled polvpeptide, or a pharmaceutically aceeptable salt thereof, and a
pharmaceuiically acceptable carrier,

A pharmaceutionl compositien of the inveation is fomudated fobe compatible with it

intended rowe of adminisirstion, Examples of routes of adininistratien include parenteral, (e.g,

imtravenous, intradermel, sohdermal, subcutancous); oval (e.g., inhalation), irsnsdermal (e,
topical), transmucesal, rectal, or combinations thercol, I some embodiments, a
pharmaceuiical composition or an isolated polypeptide of ihe disclosure s Tormulated. for
administration by topical adminisivation. In some embodiments, a phanmacawtical compoesition
pr are iselated polypeptide of the disclosure s Tormalated for administration by inhalation

adimi;

administration by a device or other suitable delivery mechanism that is suitable for subdermal
or subeutansous implantation and delivers the pharsiacentical composition subdutaneonsiy, In
some embodiments, the pharmaceutical composition iy formulated for administration by an
implant device that is sudlable for subdermal or sebenlaneous implantation end delivers the

phiarmacawtical composition. subtutaneonsty. In some ambodiments; the pharmactulical
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composition s formulated for administration’ by an osmotie delivery device, ey, an
implantable esniniic delivery device, that i suliable for subdermal or subcnianecus placsmas
or pther implantation and delivers the pharmacentical compasition subautancousiy. Salutions
or suspensions used for parenteral application, intradermal application, subiermal application,
subgutapeous apphication, or contbinations thercof van include the following componenis: g
stertte dituent such as water for injection, saline soluiion, fixed bils, polyethylene glycols,
glyeerin, propylens glyeol or other synthetic solvenis; antibacterisl agenis such as bensyl
aleohol or methy! parabens: antioxidants such asvascorbic avid orsodinm bisulfite; chelating
agents such as ethylenediaminetetraacetic scid {EDTAY, buffers such as avetates, ciirates or
plicsphates; and agents for the adjustmant of tonicity Sueh ay sodiumn ehiforide or dexiross, The
P can be adjusted with acids or hases, such as hvdrochioric acid or sodium hydroxide, The
parenteral preparation can be enclosed in ampoutes, disposable syringes or wiultiple dose vials
made-ol glass or plastic.

Pharmageutical compositions suifable for injsclable ose include sterile aqusous
sodutions (where water soluble) or dispersions and stertle powders for the eXtpmporanecus
preparation of sterife injectable sobutions ur dispersion, For intravenous adminisiration, suitahle
carviers include physiological saline, bactoriostatic water, Cromophot EL {BASF, Parsippany,
MY ar phosphate bullered saline (PBS3. To all cases, the composition must. bo sterile and
should be flwid to the extont that easy syringzeability exists. I must he siable under the
conditions of manufacture and storage and niust be présoryed against thi contgminaling action
of microorganisms such as bacteria and fumgl. The carrier can be a selvent or dispersion
medivm contsining, for example, water, cthanol, polyel (for example, glyeerol, propylene
glyend, and ligpid polvethylene glycol,and the fike), and spitable mixtores thercof The proper
flusdity can be maintained, for example, by the use of a coating such as lecithin, by the
mainignanee of the required particle size in the case of dispersion and by the use of surfactants,
Prevention of the action of migroorganisms can be achieved by various anttbagtevial and
actifungal agents, for examiple, parabeng, chlorebutaned, phenel, ascorbic acid, tiimerasal, and
the like: In fiany cases, 0 will be preferable toinclude sotonie agents, for example, sugars,
pedyaleohols xuch sy manitol, yerbitol, sedivm chivride in the compesition. Prolonged
absorption of the injectable Sompositions ¢éan be brought abont by including i the composition
arragent which delays sbsorption, for exanple, aluminum monestearate and pelatin,

Sterile injectable solutions can e prepared by incorporating the active compound in

the required amount i an appropriaie solient with ene o 2 combination of lngredients

iz



18

e
14

3
iH

3¢

WO 2021/212023 PCT/US2021/027759

enumerated above, as requirad, followad by Gltered sterilizaiion. Generally, disparsions are
prepared by incorporating the sctive compownd into a sterile vehitele that containg a hasie
dispersion meditun and the requived other ingredients from those cmemerated above. In the case

of slerile powders for the preparation of sterile injectable solnticns, mothods ol preparation sre

vacuam drying and frecwe-drying thal, yiclds & powder of the aclive Tngredient, plus any
additional desired ingredient frony a previously sterile-filtered solution thereof.

Oral compositions generally inchude an inerl diluent oran edible earrier. They can be
erelosed in pelatin capsules or compressed inte tablets, For the purpose ol oral therapeutic
administration, the aciive componnd can be Tncorporated with exciplents and used in the form
of tablets; troches, orcapsules, Oval compositicns can al8e be prepared using a Fuid carvisr fop
use as @ mowthwash, whoreln the conponnd i the Hnid carneris spplied orally and swished
and expectorated or swallowed. Pharmaceutically compatible binding agents; and/et adjuvant
materials can be included as part of the composition. The tablets, pills, capsules, troches and
ihe like can containany of the following ingredients, or compounds of a similar natare: o binder
such as mivrocrystafiine celtulose, gunt irsgacanth or gelating an ekeipient such gs starch or
Iactose, adisintegrating agent sach as alginie acid, Primogel, or corn starch; a lubricant-such
as magnesinin stearate or Slerotes; a ghidant sueh a3 enlloidal silicon dioxide; & sweeleing
agent such as sucrese o sacchari; ora Ravoring agent sach ag peppormini, wethy! salievlaieg,
or orange flavoring.

For adminigirstion by inhalation, the compounds are déliversd in (e form ol an adrosol
spray fronn prossured container or dispenser which containg a seitable propellant, e.g., 2 gas
such dy carbon dioxide, or a nebulizer.

Systemic administration can slse be by iransmucesal or transdermal mwans. For
transmucosal oy transdermal adnsinistration, penctrants appropriste to the barrier iv be
peomeated art used in the Tormulation. Sueh peagtrants dre generally known in the art, and

include, for example, for transmucosal administration, detergents, tile salts, and fusidic acid

dertvatives. Transmucosal administration can he sccomplished throngh the use of nasal sprays

or suppositories. For wansdermial adminisiration, the active compounds avs Tormulated wilo

-glatmenis, salves, gels, or creamsas generally kngw tn the art,

Iy ome efmbodiment, the active compounds are prepared with carviers that will proteet
the compound against rapid elimination from the body, sueh as a conirolled relesse
formudation, inclading implants and microencapsalated delivery systems, Biodegradable,

blocompatibie: polymers cag be used, such as sthyleng vinyl aceiate; polvanhydrides,
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pedyglycelic acid, collagen, potyorthousters, and polylactic acid. Methods for praparation of
sach formulations will be apparent to these skilled in the s The malerials can‘also be obiairned
conumerciatly rom Alxa Corporation and Nova Fhannaceuticals, Ing, Liposomal suspensions
can also be used as pharmaceutically scceptable carriers, These can be prepared accerding Lo
methods known to those skilfed i the vty for exaple, as described in LS. Patent No.
4322811

I ivespeetally advantageous to fornndate oral or pavenileral compositions in Jusage unit
form for ease of sdministration and uniformity of dosage. Dosape unit form as used hercia
refors Lo physiondly discrote units soited ss witigey dosages for the subject 1 be treated; edch
uiit containing a pradatermingd guantity of setive conmipound caleulated o praduce the desied
thesapentic effect in assogiation with the required pharmacential earrier. The specification for
the dosage unit forms of the invention are diviated by and divecily dependent on the unique
charactertstios of the aetive compound and the particular therapeutic offert to be achieved, and
ihe limitations inherent in the art of compounding siech an setive componnd for the treatment
of individuals,

The phavmaceutical compositions can be included in a container, peck; or dispenser

together with instructions for admivistration,

Drie Particle Esvmtlations

Compounds, i.e., isclated polypeptides or pharmacentically acceptable salts thereaf, for

wse TN the praciice of the prasent invention ardtypically added 1o particle fopmulations, whish
areused to make polypeptide-containing pariicles that are uniformly suspended, dissolved or
dispersed in & suspension vehicle 10 Room i suspension formulation, In some embodiments, the
PYY analog polypeptide is formlated in g particle formulation and converted (e.g., spray
drieid) to particles: In seme embodiments, the particles comprising the PY Y anadog polypeptide
are suspended in a velncke fornalation, resulting W a-suspension formulation of vehicle and
suspended pariicles comprising the PY'Y analog polypeptide.

Preferably, particle formulations are formable nto particles using processes such as
spray deviog, Wvophilization, desiccation, freczo-drying, milling, granulation, vlirasonic drop
creation, crystafiiaation, precipitation, or other technigues available i the art for forming
particies from a niixture of components. In-one enbodinient of the invention the pariicles are
spray-dried. The particles are preferably substantially sotlfonm in shape and stze.

In some embodiments, the prosent invention provides dng particle formulativas for

pharmaceutical tse. The particle formulation typically comprises a.drog and tncludes one.ar
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more stabilizing compenent (alse reforred o hevely as “excipionis™). Examples of stabilizing
components include, bt gre not limiied to, carbohydrates, antioadants, amino aeids, buffers,
fnorganic compounds, and surfactants. The amounts ol stabilizers in the particle formulation
can be determined. experimentally based on the activities of the stabilizers and the desired
characteristics of The formuudation, in view of the leachings of the preseut specification.

In-any of the embodiments, the particte formulation may comprise sbout 30 wt % to
abont 94 wi % drug, about 30wt %% to about 85 wt % drug, aboal §3 wi Y% 10 about 98 wi %%
drug, aboul 60wt % to about B0 wit % drug, about 65 wi %o to about 85 wi ¥ drag, about 65 wi
% o ahout 90 wi % drag, about 70 wi %1 about 90 wi % drug, about 70 wi % 10 about §3 wi
%% drug, abcut 70-wi %6 10-abont 80w Sedrg, or about 700 wi % -torabout 75 wit % diug.

Typically, the amomnt of carbohydrate in the particle formulation is determined by
aggregation concerns. fn general, the carbohydrate amount should not be too high so as toavoid
promoting erysial growth in the presence of water due to excess carbohydrate unbound to drug.

Typically, the ameunt of antioxidant in the pasticle formodation is detemined hy
oxidation converns, while the ampunt of amine acid in the Tormulaiion is determined by
oxidation concery anddor formability of particles duving spray drying.

Typicaily, the amount of buffer in the particle formulation is determined by pre-
processing concerns, stability concerns, sad formability of particles during spray deving, Buller
may be required to stabilize drug during processing, ¢.g.. solution preparation and spray dryivg:

wheén all stabilizers-are sofubilzed.

Examples of carhohydrates that may be included in the particle formulation inclade,
But are not limited to, monasaccharides (2.2 rustoss, maltose, galdctose, glucoss, Debtinnose,

and sorbose), disaccharides (eig,, Tactosg, suerose, trehalose, and cellobiose), polysaccharides

{e.p., raffinese, melezitose, nulicdexiring, dextrans, and starches), and alditols {acyclic
patyels: eg., manniiol, xylial, maltitol, lactitol, xyhtol sorhitol, pyranosyl sorbiiol, and
myoinsitol). Suilable carbobydrates include disaecharides andior non-reducing sngars, such as
sucrose, irehalose, and raifinose.

Examples of antioxidants that may beincluded i the particle forandation wcinde, but
are’ not Hmtted to, methionine, ascorbic acid, sodium thiosulfae, cotalase, platinum,
ethylenediaminetetrascetic deid (EDTA), vitric atid, cysteine, thioglycerol, thioglyeolic seid,
thicsorbitol, butylated hydroxasal, butylated hydroxyltoluene, and propy! gallate, Further,
amine acids that readily oxidize can be nsed as antiexidants, for example, oysteine, methionine,

and twrypiophan.
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Exaruples of amine acids that may be inctuded in the particle formatation include, but
are noi limited to, argining, methionine, glyCine, histidine, alaning, Iucine, glutante aeid, iso-
feucine, Lethreoning, 2-phenylaning, valine, norvaling, proling, phenyialanine, tryptophan,
sering, asparagines, cysteine, tyrosing, lysing, and norleucing. Sultable aming acids incluide
those that readily oxidize, e.g., vysteing, methioning, and fryplophan.

Examples of bullery that may be included i the particle formulation include, butsre
not linted o, eitrate, histidine, suecingie, phosphate, maleate, tris, acetate, carbohydrate, and
gly-gly. Suitable buffers inelude citrate, histiding, suecinate, and tris,

Examples of inorganic compounds that may be incleded in the particle ferthulation
S, NaHOOs, KOL KERPO,, Cally,and MeCla,

5

mclude, butare not Hovited o, Nall, Na

Ty addition, the pasticly formulation may include other stabilizers/exeipionts, such as
surfaclants aud salts. Examples of surfactants inclode, but are not limited to, Polysorbate 20,
Palvsorbate &G, PLURONICE (BASF Corporation, Mount Olive, N1 F68, and sodium
dodeeyd sulfate (SDR), Exemples of salis inclade, but are nol limiled to, sodium chloride,
caleitun cliloride; and mggnesium chloride.

The particles are typically sized such ithat they can be delivered via an implantahle
osimotic dalivery device. Uniform shape and size of the paticles typically helps to provide a

consistent and wniform raie of release fromy such & delivery device; however, a patligle

preparation having a non-nermal particle size distribution: profile may also be used. For

example; iv & typieal implantable osmotic delivery deviee having a delivery orifiog, the sizg of
the particles ix less than about 30%), more preferably is less than aboot 200, more prelerably
iy loss than shout than 10%, of the dismeter of the delivery orifice. In an ensbodinent of the
parlicle Rammudation o use with an osmotic delivery system, wherein the delivery orifice
diameter of the implant is about 0.5 num, particle sizes may be, for example, less than about
PS5 migrons 1o /bout S0 micrens, In oy ombodingent of the particle Tornudldtion foruse withran
osmotic delivery systam, wherein the delivery orifice diameter of the implant is abont (11 oum,
pariicle sizes may be, Tor sxaniple, less than about 30 microns to about 10 witcrons. I one
embodiment, the arifios isabort 6,25 mn {250 mgicrons} and the particle size isabout 2 microns
to ghout 5 micrens,

Those of ordinary skill in the ant will sppreciate that & population of pariicles follow
principles of particle size distribuiion. Widely used, artrecognized methods of dexeribing

partivie size distributions inchude, for example, average diameters.and D values, sachoas the
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1350 value, which 1s eommonly used o represent the mcan diameter of the range of the particle

s of agiven sample,

Particles-of s pasticls formulation have diameters of between abowt 2 mitrons {o abowt
150 microns, e.g., fess than 150 microns in diameter, less than 100 microns in diameter, less
than 30 nucrons in diameter, Tess than 30 microny in-diameter, less than 10 microns in diameter,
fess thaw 5 nuiorons in diameter, and about 2 microny in diameter, Preferably, particles have
ciameters of between about 2imicroms and abonl 50 mierons.

Particles of & particle formulation comprising an tsolated PY'Y analog polypeptide have
average diameters of betweent ghoat 0.3 micrans to shoat 150 miicrous. Particles of a partigle
formudlation comprising an solated PYY analog polypeptids have average dinnetets of
between about 2 mierons tabet 1A% oicrons, .., loss than 150 microns inaverage dismeter,
loss thian 100 mictons v averags digrister, loss than 50 microens fu average diansder, Jess than
30 miigrons 1o average dismeter, less than 10 microns in sverage dlametor, less thar Smicrons
in average diameter, and abous 2 microns in average dapeter, In some embodiments, parficles
have average diameters of between about 003 mictons and 80 microns, for example, between
about 2 micronscand about 30 microns., In seme ambodinents; the particles have an syerage
diameter between 1.3 miicrons and 50 microns, for example, between about 2 microns sud about
50 vaierens, wheve each pariicle is less than shout 3¢ microns in.diameter,

Typically, the particles of the particle formulations, whan incorperated in s suspension
vithicle, do nbl settle In less than about X monihs, preferably (o not settde in fess than about 6
memths, mewe preforably do not settle ir less thanoshouwt 12 months, more preferably do not
settle in less than shout 24 months at delivery temperature, and most preferably do not sewle in
less than ghout 36 months at delivery tempersture: The suspension vehicles typically have ¢
viseosity of between about 5,000 to sboui 30,000 poise, preforably between about §,000 to
about 23,000 poise, more preferably belween about 10,000 to abhout 20,000 potse. b one
embodiment, the suspension vehicle bas a viscosity of about 15,000 poise, plus or mines about

3.000 poise. Generally speaking, smaller particles tond to have a lower settling rte in viscous

suspension vehicles than larger particles. Accordingly, micron- & panc-sized particles are
typieally desirable. I viseous suspension formulation, particles of about 2 microns to about 7
microns of The present invention will notseitle for at loast 20 veass at room tempersivre based
on simulation modeling studies. In an emboediment of the particle formulation of the preseat

inveniion, for nse in an implantable csmolic delivery device, comprises pagicles of sizey kosy
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than about S0 microns, mere preferably less thaw aboul 10 microns, more preferably v arange
fromy about 2 mitrony o about 7 mierons.

T summary, disclosad polypeptides, or pharmaceutically acceptable salts thersof, are
tormulated into dried powders tn ¢olid state pariicles, which proserve maximum chemical and

biolpgical stability of the drug. Particles offers ong-teny storage stability at high temperature;

and therefore, allows delivery to a subject of stable and hiologieally elfective drug for extended
pertods of e, Particles are suspended in suspension vehicles for administration to patienis,

Partichs susnensions i vehicles

T one axpoct, the suspension vehiels provides a stable environment i which the drug
parlicle ormulsiion s disporsed. The drug particle foromlations are cheoically and physically
stable (as duscribod above} in the suspension vehicle. The suspension vehicle typieally
comprises ong or mare polymer and one ar more solvent that forny & solution of sufficient
viscosity to upilbemly suspend the partieles compeising the dowg. The wospension vehiele may
comprise futther componenis, ineluding, but net limited to, Surfactants, antioxidants, andior
other compdunds sefuble o the velitele,

The viscosity of the suspension vehicle is typieally sufficient to prevent the drug
particle formulation from settling duning storage and use in amethod of delivery, for example,
in an implantable, osmotic delivery device: The suspension vehicle is biodegradable in that the
susperision vehicle disintegrates or breaks down over a period of tinie in response o a
bloalogical envivonment, while the doag particle is disselved it the biological environinent and

gredient (e, the drug) in the particle is absorbed,

R

the active pharmaveutival in

by embodiments, the suspension vehicle Is a “single-phase” suspension vehicle, which
5 @ sedid, semisalid, or hguid homogeneous system that is physically and ehemically yniform
ihroughont.

The solvent in which the polymer i dissobved may gffeet characteristics of e
suspension formulation, such as the behavior of drug particle formulation daring storage. A
solvent may be selected in combination with a polyrier so that the reswting suspension vebicle
eshibils phase separation upcr. contact with the agueans environment. In some coihodiments
of the invention, the solvent may bhe selected in combination with. the pulymer so that the
resuliing suspension vehicle exhibiis phase scparation upon conitact with the aquecus
envirormenthaving less than approximately about 10% water.

The sobvieat niay be andocepiable solvent that is not miscibls with water. The selvent
may also be selected so that the polymer is.soluhle in the selvent at high concentraiions, such
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as at & polymer concentration of greater than about 30%. Examples of sulvents useful i the

practice of the present invention include; but are nos Hmiied io, faueyl aleohol, benzvl benzeate,

benzyl alechol, tanry] lactate, decanol {also ealled decyi atcohol), ethed hexyl lactate, and long

chain (€8 t0 C24) aliphatic aleobals, esters, or mixtures thereof. The solvent used in th

Las]

kS

suspension vehicle may be Wdry,™ in that {t bag o low moisture gontont. Preferred solvents for
use in [ormulation of the suspension vehicle inchude lauryl laetate, lawryl aleobol, bonzy
benzeate, and mixtares thereof

Examples of polymers for formulation of the suspension vehicles of the present
invention include, bat are not limited to, a polyester {e.g. polylacic acid snd
pobyvlacticpoalyalveolic acid), a polyruer comprising pralidones {e.g.; pobyvinvipyrroiidons
having & moeleeniar welght ranging from approximately 2,008 to apprasimately L000,0060),
esteror ether of an unsaturated alechol {e.g., vinyl acetate), polyoxyethylenepolvoxypropyiene
block copolymier, ermixtures thereof, Polyvinylpyrrolidone van be characterized by iy Kvvalue
feg, K-17) which is & viscosity index. In one embodiment, the polymer s
podyvinylpyrrolidone having a micleculay weiglt of 2000 w 1,000,000, Ty a preferrod
embodiment, the polymer s pobyvinyipyrrolidone K-17 Uypically having an approximale
averagt molecular welght rangs of 7,900-10,8003. The polyinter used in the suspension vehicle

may tnclude aue ar more dillerent. polvmers or may include ditlerent grades of a-single

potymer, The polynser used i the suspension vehicle may alse be dey o have & low motstwe

content,

Generally spesking, a suspension vehicle foruse in the present invention may vary in
compositicn based on the desirsd performance characteristics, 1 one embodinent, the
suspension vehiclk may comprise abont 40 wi % (o .aboal 80wt ¥ polymer(s) and-about 20wt

8 o about 60 wi % solveni(s). Preferred embodiments of a suspension vehicle include vehicles
farned of polymer(sy and selvent(s) combined &t the following ratios: abeui 25 wi % solvent
and abowt 75 wi Y polymer; about S0 wi % solvent and aboul 30 wi %6 polymer; about 75 wt

T solvent and aboul 25 wt % polymer. Accordingly, nsome embodiments, the suspension
vehicle may comprise selectad components and in other embodiments contist sssentally-of
selecied conmponentx.

The suspension vehigle may exhibil Newtemian behavior, The suspension vehigle i
typically fornulated to provide a viscosity thal maintaing & wiform dispersion of the paricle
formudation for & predelermingd peried of Bme This helps facilitate making a suspension

foraulation teilored o provide controlled delivery of the drug conlained v the drag particie
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formutation. The viscosity ol the suspension vehiely may vary depending on the desired
applivation, the sieg and type of the particle formuldtion, and the loading of the particle
formudation in the suspension vehtele, The viscosity of the suspension vehicle may be varied
by altering the type or relative anount of the solventor polymer nsed.

The saspension vehicke may have a viscosily ranging from about 100 poise Lo about
LOGRO00 poise, proferably from about 1,000 poise to gbowt 100,000 poise. It prefened
embodiments, the suspension vehicles typically have a viscostly, al 337 €., ol between about
3,000 to shout 30,000 poise, preferably between shout 3,000 to shout 25000 poise, more
prefergbly between about 10,000 to about 20,000 poise. In one smbadiment, the suspension
vehicle has a viscosity of about 15000 paise; plos or finus about 3400 paise, at 337 €. The
viseosity way be measured al 33% O, at a shear rate of 10-disec, using s parvallel plate
rhemater,

The suspension vehiele may exhibit phase separation when contacted with the agueous
environment; however, typitally the suspension: vehicle exhibits subslantially no phase
separation as 8 function of emperature. For example; at g lemperaiure ranging from
approxiviately 0% C. wo approximately 70° €. and apon temperature-cyeling, such as oyeling
from 4% C. 1o 37°C. 1o 4° C., the s uspension vebicle typically exhibits no phase separation.

The suspension vehicle may be prepared by combining the polymer and ihe solyvent
under dry conditions, such as s dry bex. The pelvimer and solvent wiay b combined at an
clevated temperature, such as fromapproximately 40° T 1o approximately 707 T, and allowad
to Dguefy and form the single phase. The ingrediznts may be blended under vacoum to remove
air bubliles produced from the dry ingredients, The ingredients may be combined using a
comyventional mixer, such gy A doal helix Made or simlarmixer, setat aspoed of approximately
40 rpm. However, higher speeds may alye be used to mix the Ingredients, Onee a Haguid solution
of the ingredients is achieved, the suspenston vehicle may be cooled o room lemperatare.
Differential scanuing calorimetry {ISC may be nsed to vertfy thal the suspension vebicle is a
single phase. Forther, the components of the vehicle (2.g.. the solvent and/or the polymer) may
be treated to substantially reduce or subsiantially renuove pevoxides (e by treatment with
methionine: see, g, U8, Patent Application Publication No, 2007-0027105),

The dreag particle foronilation 1s added to the suspension vehicle lo form s sispension
formulation, Insome embodimenis, the suspension formulation may comypwise a drug pastiele
formudation and a suspension vehicle and in other embodimanis consist essentislly of a drog

particle formuiation and a suspansion valiicls
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The suspension formulation may be prepared by dispersing the particls formulation in
the suspension vehicle, The suspension vehicle niy be heated and the particle formulation
adided to the suspension vehicle under dry conditions. The ingredients may be mixed under
vacunnt ai an elevated temperature, such as Trom about 40° €. to abowt 70° €. The ingredients
may be nixed a2 suificient specd, such ag from aboni 40 rpra lo aboul 120 rpew, and e g
sulficient smount of tine, such as about 13 minutes, to achieve a uniferny dispersion. of the
partiele foomulation in the suspension vehiele, The mixer may be o deal helix blade or other
suitable mixer, The resulting mixture may be remavesl fraim the mixer, sealed in a dey container
L@ prevent watey frond comtgminating the suspanston formulation, and allowed © ool o room
terpperature bafors further use, for example, toading inte an implantable, drug dalivery devieg,
unit dose container, or multiple-dose container,

The suspension formulation typically hias an overall moisture content of less than about
10 wi %%, prefersbly less than about § wi %%, and more preterably less than about 4 wi %4

In preferred embodiments, the suspension formudations of the present invention are
substantially homagencpus and flowsble 1o provide delivery of theadrug partiele formulstion
fromy the psmetie delirery device tg thesuhject,

by sunmymary, the components af the suspension vehicke provide biocompatibility,
Compenents ol the suspension vehicle offtr suitable chemica-physical properties to form siable
suspensions of deug partiels formulations. These properties include, but are vot limited to, the
following: viseosity of the suspenston; purity of the vehicle! residual mosture of the vehiele;
deusity of the vehicle; compatibility wilh the dry powders; compatibility with implantable
devives: miolecular weipht of the polymer: stability of the vehicle; and hydrophobicity and
hydrophificity of the vehiele, These properties ¢ap be manipulated and contrslied, for example:
by variation of the vehicle composition and manipulation of the ratio of components used In
the suspension vehicle.

The suspension formulations described herein may be used inan implantable, psmotie
delivery device to provide sore-crder, continuons, controlled, and susiatned delivery of a
compound gver an extended period oF time, such ax over wieks, Inanths, or up 1o about aiwe

year or move, Such an implantable psinetie delivery deviee ix typically capable of delivering

thi saspension formudation, comprising the drag, at & desired ow rate dver a desired period

of tinwe. The suspension formdation may be loaded o the implantable, osmotic delivery

dovice by conventional tochnigues,
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Examples

The fullowing examples are put torth-so as to provide those of erdinary skill i the art
with & complete disclosure and deseription of how 0 practice the present invention, and are
nol intended to limit the seope ol what the Inventors ropard as the Invention, Efforts have beea
made 1o ensure gceuracy with respect to nuntbers used {o.g., amounnts, concenirglions, gad
pereent changes) buil sorasexperimental ervors and deviationsshould beaceoumiad for, Unless
indicated  otherwise, fempemivre is i degrees Centigrade and pressure s at oy near

atintospharic,
Example 1: Generation of a long acting PYY analog polypeptides

Long acting ¥Y'Y arialogs of the invention, as provided in Table 3, were synthesized on
a Prelude peptide syathesizer {Protein Technslogies Ine., Tueson, AZ) by solid-phase methods
using  Pmoce  stmiegy with  N+[{dimethylamine)-1H-1,2 3<uiazolo-[4,3-bipyridin< 1~
yimeitivlene}-Noniethylmethangminium hexafluorophosphate Neoxide {(HATUY or 2+(6-
chilforo-{-H-benzetrazole-1-¢D-1, 1.3, 3-tetramethviaminiwn hoxafluoropbosphate  (HOTW

activation (5-fold molar excess to aming acid) in N N-dimethylforntamide (DMF), sad N'N-

dilsopropylathylaming (DIEA) was vsed ay base, & 20% piperiding'DMF solofion was used
for Fmoe deprotection. The resin used was Rink Amiide MBHA LL {Kovabiochem) with
foading of {1130 0,40) o/ o a 20-400) poe] seale,

Upon completion of solid phase synthesis of the linear polyvpeptide: the resin was
washed with dichlorometbane (DOM) and dried wnder vacwey for 30 minutes. For analogs
containing the allvloxyvéarbonyl (Alloc) profecting group, romoval was aceomplished via @
sotution of Pd (PPhy)s in (chloroformiacetic acid/mamethyl-morpholine, 37:2:1) For analogs
containing the wrebutyloxyearbonyl {BOC)-Lys-lhorenylmethyionyearbouy! (Fmoce)-(H,
ite Fmoc protecting group was removed using 0% piperidine/DMTE. The resulting Fraoc-
doprotected resin was washed with DME (6 x 30 sees). Nexl, elongation of the spacer region
wis cartied out in step-wise manner with the manual addition of each building block under pre-
agtivation conditions. Addition of the lipophilic sehstifuent (also reforved 1o ax “acyl chain™y
was caryied out under solid-phise peptide synthesis (SPPS) conditions with no pre~activation
step. Final deproteciion and cleavage of the peptide from ihe solid suppori. were porformed by
treatment of the resiy with (95% TEA, 2% waler, 2% thicanisele, and 1% wilsopropylsilane)

for 2-3 hours, The ¢leaved peptide was precipitated using cold diethyl ether. The diethiyl ether
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fayer was decanted, and the solids iturated again with cold dicthyl ether and pelieted by
centrifugation.

For apalogs containing a lactam bridge, the appropriate allyl-protected amino acid
building blocks were instalied under normsal solid-phase conditions as described above. Also,
Fmog-Lys-a- - Asdimethyl-2 8- dioxecyelohex-T-vlidene)-3-methylhuteltiviDdes)-0H  was

instatled as a handle to later incorporaie the seyl spacer and side~chain, Upon completion of

the Brear peplide the allvl-protecting groupswers removed ay deseribed above. Ladtam-bridge

formation was  afferded  wia solid-phase  protocol  using  benzatmiazol-l-yl-
m:ytr*i_pyn‘alid&nﬂph05@&3-;1&111} hexallnorophasphate (PYBOP, . 3M) setivation and DIEA as the
base: Deprotection of the Finoe & tvDde groups wax afforded via 4% salution of hydrazine in
DMF. The resulting de-protected resin was washed with DMF (6 x 30 secs). Elongation of the
spager regon and addition of & lipophilic substituent way carried ot as described n the
preceding paragraphs. Final deprotection and eleavape of the peptide Trom the selid suppost
sas performed by trestmient of the resin with (5% TFA, 2% water, 2% (hicanisole, and 1%
riisopropylsitane} for 2-3 hours. The cleaved peptide was precipitated using eold diethy] other,
The dicthyl ether was decanied, and the solids driturated again with. cold diethy! vther and
pelleted by centrifugation.

The crude product was nexi dissalved 1o & salwtion of acetomitrile (AUNYHRAG, G156
TFA. A [D% solution of seetic acid way added to each solution of crude peptide product and

allowed io sty untit analysis via LOMB fndicaied removal of any CO2 adducts. The salution

way frozen and lyophilized. Purification was alforded via the methods deseribed in Example
2

Example 2: Purification and chavecrerizarion of long gering PYY analoy polypeptides, ie.,

Linear polvpeptide, without any Hpaphilic substituent and aptional spacer

The produet of Example 1 way Ivophilized and analyzed by electrospray iontzation- Hquid

chrompatography/mass  specirometry  (ESLLL

Ry and  awalyviicel high-pressuse Hguid
chromatography (HPLC) aud was demenstrated fo be pure (398%). Mass resulls were
consistent with caloulsied values.

Charaeterizations of peptide analogs were performed via C18 HPLC and LOMS analysis

W
{Acquity SOQD Waters Corp, Mitlford, MA)Y and UV delection provided by dual absarbange

signals at 215 noyand 280 nn, using oneof Method A, Method B, Muthod € or Method 1,

P

tethod A, LO/MS conditions: performed using o Phenomenex HPLC Aerig™ Peptide XB €18

33 dohommn, L7 pow, 2.1 X100 mme-or Agquity BEHAG0 or BEH 130 OT8 ¢olumn; 177 pmy, 2,1

12
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X100 mun using § - 63% acetonitrife/watezs with 0.08% TFA over 30 minutes with a Now rate
Gosmlaming & - 215 pon 280 o,

Methad B, CI8 HPLC conditions: HPLC analysis was conducted on an Acquity BEHI13G, C18
columin, 1.7 gy, 100 X 2,10 s column a1t 25 °C, 5-63% scetonitrileiwsier with 0.05% TFA
over 30 mintles, flow rate 03 mbimin, & - 215 nm, 280 nm.

Methad €, HRLC conditions: HPLEO anabysis was conducted onan Acguity BEHI30, €18
eotumn, 1.7 gom, 100 X 2,10 min colum at 25, § - 653% acetonitrile/waler with 0.03% TFA
over 20 minutes, fow rate 0.5 subimin, A - 215 nm, 280 nm.

Method D, HPLC conditions: HPLC gnalysis was conducted ont an Acquity BEH130, C1R
calimn, 1.7, 100 X 210 mans column at 25°C, 5 - 68% acetonitrile/watar with .053% TFA
ower 10 niinutes, fow rate 0.5 mbdmin, &« 215 am, 230 am. 5.0l of sample was injected
usinga PLNO (partial loop w/ needls over-{ih injection mode.

Polypeptide analogs without a lipophilic substituent and optional spacer are somatimes
referred to herein as “lincar polypeptides.” Polypeptide analogs having at least one covalently
bound Hipophilic subsiitiont and opticnal spacet are sometimes pefrred o herein as
Sconjugated polypeptides™ Table 13 provides characterization date for exemplary long acting
PY'Y analog palypeptides of the disclosire.

Polypeptide analogs withoni s lipophilic subsiituent and opiienal spacer sre sometimes
reforred to herein as “linear polypeptides.” Polypeptide analogs having at least pne covalently
baund. lipophilic subsituont snd optionad spacer are sometimes reforrsd do heroin a8

B3

conjugated polypeptides.”™

Table 13: Exemplary compounds: PYY avalog polypeptides

Compound | SEQ TN | Pavent
N, MW

Calontated | Observed | Calpalated | Qbserved
Alass Moass Mass Miass
{Pareni {Parent {Parent (Parent
MW MY | MW ! W)
NP3 N Ry
1653 FSLY < o
[ I P - z
154652 16473 B o

Al TSEQ 1D NG
SEQ 13 NO:
A SEQ D NO:
Ad SEQ 1D NOK <
AS SEQ 1D NG
AB SEQ 1D NO:
SEG D NG

159279
159248 | - -

X S N IR BN PR Y [ SRR

AR SEG HYNG: 8 - -
AR SEG NS =
AR SEC i w
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Compound
Xu,

SEQ 1D NO:

Parent
MW

Culouiated
Mass
(Pavent
MW M+

Ohgerved
Nans
{Parent
W)
M3

Calenlated
Mass
(Parent
AW}
M

ATl | 481748 | 16DER2 10,3 -

AlZ 9803 Ay | 180204 160349

AL3 I | 478743 | 159681 LS0%.9 - -

Al4 I | 4844 57 | 161984 YEIT - -

ALR | 478743 | 159681 1T A -

Als SEQ Wy | SinaRd | urtead 17143 .
NO:16

Al7 SEQ ] ST | FeRAR 16947
Nk 17 v

AL SEG D | 513a8E | 171361 17142 - -
WO 1%

ALS SEQ | 400162 | 163487 16372 - -

. NOL19 - ;

AZB NEQ WY | asdesT | 1elsss 16178 -
N 2

AR1 Y | 484452 | 181584 1617.1 s -

A D | 45n2ad | 160181 1603.2 -

A23 i | $R58.355 | 1620.32 TS -

A2d W3 | 484351 | 1etely 161TR .

A2 1| 48175 16063 HeOR o

TNy -

D

WAL

16124

AT D] 490088 | « 122617 g
ATR m | aehss | - - 122607 127
AR W [ aentsr | - o 123641 1227
Ad0 | 483152 | -- - 20888 12088
A% | 4R | - - 1208.8% P08
A32 | #8174 |~ 120555 1286:3

FEIT4Y

Add D | 4Wze | 16352 veY] — —
433 D | 487455 | 163385 | 16260 | - -
AFG | 488736 | 16300 TEEK; - —
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Compeund | SEQ T0 NO:
Ko,

Culondated | Obgerved | Calenlated | Oserved
Mass Mass Mass Mass
(Favent {Parent (Parent {Parent
MWINMFR | MW MW} MW}
33 M Mg
| A00ns8 | 1634.56 358 - o

T | 487387 | 1828 16741

Lo}
e
poses
el
-
o
S

¥

1

1

i
i3
i

%2
Ko
Fule
(2
bgvs
=

P

A i | HRRANS - {2208 12227

AR R E S R - E 121138 21T

Wy | 482745 wns - 120787 Fioks

| 484132 | - - 121138 12127

D | ST - {20787 126

>3
-t

Gy

NCk, [ 481745 | 160683 1077 - -

MO | 7NPAT | LS9GE2 13986

WL | 48015 18015 1024 -

ASE NEX 158544 13828 - -
ASF3 Ngk: | 475941 15RTAT I3R8.4 = s

iy MOn | 984452 161384 LT

Hy NEE | 48005 1013 HCIER - =

Exdample 3: Stebility and solahility of long acting PYY anelog polvpeptides

The analog polypeptides described herein were tested for solubility i saline o in
aquecus (D water) at voom lemperaivre. Samples were visually inspected lor-clanity of the
saniple, any appearance of turbidity or haziness. The results of this analysis are shown in Table
i

Several Long-acling PYY analog anslogs deseribed herein were tested, as the wifluoro
acelate salt, Tor stability i aguostis (L, in DI water) or in saling (st 1 nigimi solution. These
amalog polypeptides were incubated st 37°C, and samples were withdrawn. at various time
intervals and analyzed by LEMS and HPLC determination of purity and muss of the parent
peplide and oxtonlof gny degradation products. The purity resulis of these anabvses are shown.

in Table 14 and swre considered indicative of stability.
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Table 14: Solubilily and Stability of long-acting PYY Anslog Polypeptides

Compaund: | Baltform Solubiitiy (in Hiahility Reability Reabhility
Ne. Waler, RT} (PUIRE, FPCIRT, (IPCIRT,
mydml T 14 days) 8 days)
sX2530
A3 48 963 - e
Al 3% 942 = =
Al3 38 $3.9 . -
Ald S
AIR Vi . s
A20 TFA ! . w
Al TEA - .
Az THA -- -
A TF& .
A24 Acstale . .
AZS TEA
A28 i -
A3G - -
AdQ e s
Adl . .
A2 TiHA - -

S = gt deférmined
Example 4: Humian and Rat NPY Receptor functionad assay

The NPY family of G-protein coupled receptors include Y1, Y2, ¥4, and Y3 in humans
and ragy, Each receptor binds a pharmacologicsally distinet set-of endogenous peptids agonist
hormones or sewrotransmitters belonging to the NPY family, and include newopeptide Y
{NPY) peptide tyrosine-tyrosine (PYY), awd panereatic polypeptide (PP). While NPY and
PYY {1-30) bind Y1, Y2, and Y3 recepiors with relative high allinity, FY'Y (3-38) selectively
binds the Y2 receptor, and PR is seleetive for the Y4 receptor. Following sgonist binding, the
recepton-Q protalidomplex activates s downsteeam intraceilndar signaling cascade which feads

to inhibition of adenylaie cyclase and a reduction in intracellpdar cAMP levels.

el handline gud cAMP accumulation assas

HEKAUNG celly stably expressing the humar orrat Y1, Y2, Y4 or ¥§ receptors {Codex
Biosolutions) were used to charavtesize the functional poteney of peptide agonists using the
ActOne™ membrane potential dye kit (Codex Biosolutions). In addition to each NPY receptor,
cach eell line encodes a proprictary sxogenous Cyelic Nucleotide-Gated {ONG) channel
{Codex Biosolutions) The channel is activated by eleveted intracelinlar fovels of ¢AMP,
resulting i ion {lux and cell membrane depolavization which can be detected with a caloium

sensitive dye or Huorescent membrane potertial (MP) dye. Cells were cartied in growth media
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coplaining S0% DMEM, 10% FBS, 280 meg/ml G418 and | mog/mL. puromyeuy for vo meore

than 13 padsages.

Prior to testing, colls wore counted and dispensed at 14,000 cells perswell (Y1, Y4 amd
X5y or 28,000 cells por well (Y 2¥ into black 389 well Poly-D-Lysine plates at 20 meL per well,
Covered plates were then incubated at rocr tomperature for 30 minntes Tollewed by an
ovarmight incubation at 37°C in 3%-CO2. The following day, nwdia was ramnoved and wells
were washed onee with 40 mel. Dulhecco’s phosphate builered saline. Tweniy microliters of
DMEM followed by 20 mcl. of dye loading solution containing 1X ACTORe™ membrane
poterttial dyve dilution buffer, IX ACTOne™ membrane potential dye solution {Codex
Biosolutions} and 50 mieM of the phosphodiesterase inhibitor Ro20-1724 was added 1o cach
well, covered and pre-incubated at roon temperature for 2 hours in the dark, During this pre-
incubation, experimental pepiides and standards INPY for Y1 and Y8, PYY (3-36) for ¥2, and
PP for Y4y were serially dihuted over [2 concenirations to a X concenivation {ranging from §
x 107 M g S x 10-13 M) in sgonist dilution butfer containing 1X DPBY, 0.5% caseln, 135
meM Ro20-1724 and 1.5 meM isoproferencl to stimulate bl/b2-adrenoreceptor modiated
cAMP praduciion.  Following the pre-incubation, an initial read (Ex330/EmsS0} was
performed on o Flexstation 3 flugrescent plate reader {Moleoular Bevices, Sunnyvale, CAL
Tenmicroliters of experimental peptide orpeptide standard was added in wiplicate so wells and
incubated for 30U punutes at room emperature in. the dark. Following thig incubation siep;

plates were read again as before (fingd read),

Dara dnglvsic ond Interpretation

NPY roceptor activation, leading tog redaction in intracelular cAMP lovels, is detesied
as @ docrease i isoproteranol induced Muovescent signal. Peptide standard and experiniental
values were initially fragsformed in excel using the formula:  final readiinitial read.
Transtormed values were then normahized 1o receptor specific standard valugs (1 x 10-13 M
minintunt and 1 x 10-7 M msximum) axing the formudas (lest value - standuard Ininavg) ¢
{standard maxavg - standard minavg)* 1000 Nommlized experimental salues sepresent a
baseline correeted percentage of the receptar-system max response produced by the control
peplide for cach assay (NPY for Y IR and YR, PYY(3-36) for Y IR, and PP for Y4R). Analogs
whose activity was < 70% of the control peplide maximum are identified as partial agenists.
Normalized data wis analyzed from feiplicate tosts and ustd fo SStivvate the BOSD for gach ot

peptide on gach receptor. Dataowas fitin OrvaphPad Prism software (v€.2. Lnsinga I-paranyeier

12§
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logistic curve model: Y=Bettom + (Top-BottomA 1 1 LogBCS-XN). BOSH values ware
converted to pEES values gsing the formuls pECST = -LoglECHN Al reporied valies mel

the curve fiting parameter r© 2 (L&
The resulis of these analyses are reported in Table 15,

Table 13 Activity of PY'Y analog polypeptides sgainst PYY Receplors

Componnd NEYIR NPYIR NPYAR NPYSR
Ne. pECSY pECSH pECS) pECSD
PYY {336} 45 A <70 9.4

Al §.1» s BH 58

Al g.3* % &2 84

A3 G 167 .4 )

Ad ar 2.7 sacive 7.3
AF oy 79 fnadtive 8
An 3y K HiHetye 7F

oy e .37 HACAIYE &

AR ax Gty fnactive 7.1

AR iy G.6 Inasiive &
AL B4 a7 Hactive 7
All iy 5 inaive 7

AR ap a7 snaciive 7.3

Al inagtive W3 fatetive 87
Al ity FEE Nl By &7
A Y (L8 nr AT
ur g [y 83

ar 1.3 V) 8.7
n 0.4 ur .0

5|
g |

hetive {3 imactive

iy FEEAY I

e

ar Hry W 8§
LA 15 oy 83
G4t 1wy e A

ur 6.2 n 4.1
§3* w2 v 87

n 0.3 ur 9.3

bty 16.5 ne 5.8
ar (RN e g

0y 3 ar 8.5

ity LA nr %5

us 16,8 e g
ar 10,4 T 84
0y .2 it 88
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* maxiosl response T2 when compared & NPY mavimal response on NPY IR, ne; oot regoried

Example 3: Invitre Mewbolic svability pharmavokinetics studies {T1/2) of PYY anglogs

Rat and Hurman Kidoey Brush Border Membranes

In vitro tneubgtions in kidaey brush border membrane (kKBBEM) preparstions were used
to charactertee e ability of peptides to resist degradation by proteases and peptidases in the
systemie givculation, KBBM were sclecled because they contain a bigh concestration of a
diverse set of proteases and peptidases, many of which are present throughout the body,
Genepally, peplides with low 1 vivoe CL are stable in this assgy; while peptides with gl .

vive CL ave pnstahle i this assay,

Brush border mombranes [rom rat and human kidney tissue were prepared via
contrifhgation and stored at -70°C. Thawed slocks of rat or human KBBM wire difuted to the
approprigte concentration iy 2% mM HEPES haffer (pM 7.4y containing 1% casein and
alfquoted info a 96-well plate. The kBBM selutiony were pre-warmed for 10 minutes wt 37°C.
Reactions were initiated by the addition of fest peplide {1 meM final concentration) also
dissolved in 23 mM HEPEX buffer (pH 7.4) containing 194 casein, The final comeentration of
kBBM in each incubation was 30 meg protein'mL. Reactions were maintained st 37°C ina
shaking water bath. A, 025, 0.5, 1.0, 2.0, and 4.0 b posteinitiation, 30 mel. of the feaction
mixiure was removed and placed inte a 96-well plate containing 120 meL o ice-cold methans

containing 3.3% formic keid. Quenched samplss were contrilfpged ar 2178 X g for 10 min and

then a portion of the supernatants were transforred to a ¢lean 90-well plate and diluted 1:1 with

water. Ssmples were analyzed by UPLC-MRI/MS. The results of these snalyses are shown in

Tables 16, 17, a0d I8

Human Subcutansous Tissne Homogenatss

In vitro incybations in suboutanepus (SO tisstie homogenates were used o characierize
theability of peptides to resist pre-systemic degradation by proteases and peptidases after SC
administration. In vive nenclinival studies have shown that peptidase getivity i the 8C space
can it the hiogvailshility of a peplide aficr SC adminisiration,  Peptides wiih kigh SC
bioavailability ave stable in this assay, while peptides with low SC bioavailability are unstable

i this assay,

Human SO tisste was homogenized in cold 25 mM HEPES buffer (pH 7.4, 10-told

volume based on saniple weight), and then filtered through a double layer of cheesecluth. The
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fitrates were aliuoted, flash frozen o o methanol/dry 1ce bath and stoved at -80°C. The
projein concentraiton of each pocled baleh was determined ustng the BCA protein assgy.
Thawed stocks of human 8C tissue hompgenates were difuted to L0 mg proteindml in 25 mM
HEPES buiter (pH 7.4) and aliquoted into & 96-well plate. The dituted SC homogenates were
pre-searmed for 1 minutes st 377, Reactions were Intliated by the addition of tesi peptide
{10 meM final concertration) also dissolved in 23 mM HEPES buller (pH 7.4). Reactions
were maintained af 3790 i a shaking waler bath. AL 0, G.Ei 0.5, 1O, 20, and 0 h posts
initiation, 30 el of the reaction mixture was romoved and placed inte a 96awell plate
containing 150 mel. of ice-cold methano! comtaining 2,5% fonmic seid. Quenched sanples
wre contrifuged wt 217 = gfor Wimin and then a portion of the superastants were tranyferyed
to a clean 96-well plate and diluted 1: 10 with water. Samples were anglyzed by UPLU-ME/MS.

The resulis of thisse analysey e shown in Tables 16, 17 and 1§,

Friition withaind $£. ia plasma

Conventionsl methods of measusing plasma protein binding, such as equilibrium
dialysis, uliraiiitration and nlivacentrifugation, arg not reliable with, pepiides because of thely
tendeney 1o adsorb to the surface of plastic tubing, diatysis membsanes and mofeoulss weight
cut-off {ihers. Asa result, the extent io which noylaied peptides bind to-serum albumin was
evaluated usingsurface plasmon resonance (§PR). Theutility of this technique to provide a
reasonable estimation of the fraction of & drug bound to plasma protein has been-demonstrated
i the Hieraturs: The wesulis of this analysis Tor cotmpowids ALY (SEQ 1D NO: 24y apd A24
{SEQ ID NO: 249 are shown i Tables 17 and 18, The estimated half Bife of compounds A13

arl A24 in hamans based off this data (s approximately 4 days, each,

Table 16: Matabolic stability phariacokinetics of PYY analog polypeptides

Compound | TKBEM | BRBEM | (HISC fissue stabifity
Ko, LT | L1k )
A27 i 0.2

AZR - 52 b2
AR - 8.7 I
A3 5.6, 1.3
Al w12 13 25
A28 12 »12 4
Ald 12 %12 43

12

£9
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Compound | thBBM | hkBBM | (H)SC tissue stahitity
Na. 12k | t12(ke) t/2(ke}
A0 - w12 S
AXZ 2 7.2
AlS 513 7.3
Als =i w12

A7

AXZ o =12
Al »
A2 2
A4 3
A3 =y T2
Alg w12 2 s
ALl . o

Table 17 Metabalic stability pbarmecokinetics and fraction unbound of PYY analog

componnd A13

KBBM
11420y

RO tissuv sighility:
HiAhr)

"3"1! ‘fu

Rat

»12

2.9

0.68%

NMemkey

12

ND

0.43%

Husn

272

10.8

0.44%

NO = not detesmunsd

Table 18 Mewbolic stahility pharmacokinetics and fraciion unhound of PYY anslog

compoutd AZ4

KBBM
3 {he)

B tiSsue stability
tH3{H)

Y T

Rat

»12

71

0.27%

Manigkey

ND

ND

0.17%

Hipnsn

w12

13.8

0.22%

NIV = not deteemined

Example 6: Pharmacokinetic analysiy of PYY analeg polypeptides

Intravenows infasion of long-acting PYY analog polypeptides te assess elearance (CL) of

pepiides.

Peptides were dissolved in (L05% Tween-20 in PBS (pHT74) and administered asa 1-
how subcutancous infusion to non-fasted male Sprague-Dawley rats (n=3 per groupi at.a final

dose: of DE33 meke via 4 caniula placed into the fomoral vein Fornulduons werd

ot
fod
G
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administersd ata rate ol 0.1 530 mlLAvke. Blood samples {(appraximately 250 pl ) were collected
for pharmacokinglic analysis via a jugular vein cannuda at 0.25, 0.5, 0.75, L L7 L33, 1.5, 2,
4, 8, 24, 4%, 72,90, and 120 hy post-start of infusion into micrntainer tubes containing KyEDTA
as anticcagulant and 28 ul of a protease inhibitor cockiail.  Plaswa was prepaved by

centrifugation and stoved at ~S07C unti] analysis,

Suhentanenus holus injectivivel lone-acting PY Y analoe polyvpeptides g assess Mogvailahitie
A f £ : £ J Faayny L

(F} of polvpentides.

Peptides were dissolved in stenle saling and adottmstered o nou-fasied male Sprague-
Dawley rats {n=3 per groupd at o dose of 8.1 mg'ky via & single holus injection into the
subctineous space between the scapulae.  Blood samples {approximately 250 ub} wese
eollected for pharmacokinetic analysis via a jugular vein canmela at 0083, 025, 0.5, 1, 2, 4. 8,
24, 48, 72, 96, amd 120 hr post-dose inte microtainer tubes containing KoEDTA ay
anticoagulant and 23 pb of @ profease inhibilor coektall,  Plasmz was prepaved by

contrifagation and stored at -80°C until analysis.

Flasma sample preparation for pharmacokineticstudies

A 70 ul dliquot of each plasma sample was plaged into ig a 96-well plate. To each
well was added 210 gl of 0.1% TFA in 2:1 ethanolacetonitrile containing an appropeiate
internal standard,  Plates were vortex mixed for 10 min at 1300 rpm, and then centrifuged for
Himin at 500 x g Supermatanis (210 ul) were placed into # closn 96-well plate and evaporated
under a nitrogen stream at 45°C. Residues were revonstituted in 80 pL of 20% acetonitrile (ag)
conlaiuing 0. 1% formie acid,

LCAMS quantifivation of PYY polypeptides in playma

All calibration standards worg prepared in control rat phsma containing K2EDTA and
proiease inhibitor cocksail,

Samples and standards were analyzed by elechospray ionization (ESI UPLC-MSMS
using sosystem consisting ol s CTC HTS PAL auto-injector {Leap, Cartboro, NC}, an Agilent

fnfinity 1290 system with column oven (Falo Alto, CA), a Valeo switching valve (Houston,

TX), amd a Sclex Triple TOQFE: 5600 mass spectrometer {Frapungham, MAL  Samipley ware
fgjected onto a 2.0 x ) mm roverse phase OIR analvtical column, typically a Waters

CORTECS UPLC Cl3+, L6 pm {Waters Corporation, Milford, MAY or similar

Chromatographio separation was ashivved with a gradient nosthod wsing water containing ¢.1%
formuie acid €AY and acetonifrile containing, §.1% formie aedd (B} as mobile phase,  hutial

134
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conditions consisted of 95% A and 3% B. The organie component was increased to 95% B
over & pentod of 3-4 minuies, depending on the peptide. Typical flow rates wert $30 pldmin,
The column temperature was held constant at 4370, Peptides were quantitied by monitoring
one br more product jons produced Trom 8 multiply charged parent ton. The results of these
analyses are provided in Table 19, Comprehensive pharmacoXinetic and ADME proliles for
compounds A L3 (SEQ 1D NO: 13) and A24 (SEQ 1D NO: 243 are shown in Tables 20 and 21,
respectively.  The change' in plasmia concentration of A1} and A24 fotlowing boles and

intravenous infusion are presented in Figures 4 ard 5,

“Fable 19 Quantification of PY'Y in plasms

Cumpound CL (ml/minskg) T b () ¥ (%)
XN,

AZ O.074% 306 462

A7 {.526 444 ‘ 6T

]

b

Al 2.06800 433 387

3

AL USRS 324

5
N

StA

3

A U6 87 EEY

AR 00656 182 184

Table 20: Pharmacokinetic and ADME profile of compound A13 in a rat model

Rouate

.I‘\.“.-iE :i\tr.m' IR

{hiy {hey fiimbd
334 N NIy KLY
RitaY 28 RSSS RN

fragkgy
NV infusien B832
R balus HA400

NI = pof determined

Table 21: Pharmacokinstic and ADME profils of compound A24 in a rat madel

Route Doke GL Tosas Cline ¥
{igkay {mbronniel {hey (g ialg a3

IV infusion B33 L0504
R-balus 00 NEx

NR NI NG
23 2160 A9

ND = pat determined

Yo
3
iy
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Example Ta: Welght-loxs efficacy of PYY analog in combination with o long-acting GLP1
recepior agonisi in LE DO vats

Chriic weight foss efffcacy stadies weore conducted it & rodent model for obesity Long
BEvans (LE} dictinduced chese (DIO) rat Lo investigate the elficaey and durability of long

acting PYY analogis ingi.y and in combination with a long aciing GLP-1 analog {LA GLP-

Py Male LE DIO rats word nsed (Envigo Labovaioriss, The,: Indianapolis, INYaind béginaing
at weaning, the rats were fed a high [at chow (Teklad TD 93217, 40%keal from faf, Hardan
Laboratories, Madison, W), The rats were housed 1 per cage and givery ad hibitum access o

a

high fat diet {Harlan TD 23217y and water, maintained on g 12 hr Hghtdark evele from 5:00
AM 1o 5:00 PM at 21 °C and 80% relative hunsidity and allowed o acclimate for af feast 10
davs post shipping prioy t ust, Rais were 16-18 weeks old al the start of the study. All
procedures were performed in complianee with the Animal Weltare Act, USDA regulations
and approved by the Mispro Institutionsl Aninsal Care and Use Committee.  Animals were
randomized into reainyent groups agcording to hody weight and fat miass (=¥ ratg/group). DIO
LE rats were dosed by suboutaneous (8C) injection with every other day dosing (eod) with
gither a leng deting PYY andior GLP-1 redepior él,gs;itiisl peiypepﬁde at ihe :s‘;jpﬁz‘c'iﬁed c’iDS‘e& vy
{AN) Tosulty ﬁ"{}ll‘i the chronic combingtion studicyof mmpound. AL {SEQ DN EIE Ywithithe
LAGLE-Lare shown in Figure 1. Compargtive data with vespect 1o exenatide and semaglutide

is provided tn Figure 6,

Example Th: Weight-gain efficacy of PYY enwlng admivisteved alone in LE DI vats

The experiments deseribed in Exaniple 7o where respoenses o a long-acting PY'Y
agonist i combination with o long-acting GLP-1 agonist were analyzed-were separately
analyzedin LE DIO rets that received a long-acting PY'Y &gmﬁsi (eompound A2 SEQID
NO: 243 alone, Surprisingly, incoutrast to the synergistic reduction in food tntake and
synefgistic weight loss of the combination of mmpmmd A4 (SEQ D NO: 24 and the long
acting GLP-1 recepior agonist shown as the lower pangls in Figore 8, the PY'Y azonist alone
fnvoked a dese-dependent ingrease infood intake and gain in body weight as shown i the
upper panels of Figure & A sintilar pattern of increase in fond intake and weight gain was
also observed with another long-acting PYY agonist {compound A13; SEQ ID NO: 13) when
administered alone, The erexigenic (food intake-stimulating) and weight-gain effeets of both

PYY agonists {A13 and A24yadministered alone contrast with previeusly-described patiems
136
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of wiight change with simsilarly-selective {Y2) PYY agonists, This is the first example of an

agent, orexigenic on its own, thal when combined with & GEP-1 agonist, promiotes an

anorectic effect more profound than that observed with the GLP-1 agenist on itsown.

The orexigenie effcet of SEQ 1D NCQ: 13 and SEQ ID NO: 24 15 noteasily aseribed to
ihe fong daration of effcet per se of these peptides. Other selective PY'Y agonists whose
duration of effeet was enbanded by, Tor example, PEGvIaon orby lnking {6 Fawe exhibited
culy anorectic effects and not orexigenic effects. Slmilarly, the orexigenic effects of these
peptides are not easily asceribed to albumin-binding pee se, sivce PYY-albumin conjugates do
wol exhibit this effodt and are enby anoreetic, Nor have soviated PYY agonists that reversibly

bind albunsn been previously reported o stimulate food intake and weight gain.

The orexigenic effect ol the class. of PYY agondsts typified by compounds A1 ¥ and

A24 {se¢ upper i panel of Figuee 8) will be useful in cortain condiifens of pathogenie

weight lossor loss of body energy-content. Examples of such conditions inelude anorexia
nervosa, a condition for which there are fow pharmacologic eptions, and which is assoctated
weith ~10% mortality, principally i voung people, Other examples include forms of cachexiy,
associated with, and complicating the treatment of malignancy, Another exansple is “frailty”,
or the malnaivition ol aging. The companend of this condition represented by loss of musele
mass, termed savcopenia, has been implicated i nuudtiple age-related morbidities and
degradation of guality ol lile, including toss of maobility, propensity of major bone fracture,

and stow Tecovery of such fractures.

Such therapsuticatly useful weight gain effecta ol theclass of PY'Y agonists typifisd
by compounds ALY and A4 (seeupper right panel of Froare ¥ and uppcr‘right quadrant-of
Figure 9y can be invoked with these-agents adiministeved singly, or in conmbination with other
agents that invoke henelicial offects via separate mechanisms, Examples of separate
benefigial agenty inclode orexigenic agents, such as ghrelin and‘or motilin agonists, or agems
that promicte niuscle growtl, such as anabolic steroids and activators of the growth
hormenedinulin-like growih factor axis. Combinations thai are beneficiad for the

ahovemtentioned conditions do not include a PY'Y dponist typified by compounds A13 and
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A4 fnassociation with a GLP-1 recoptor azonist, sinee such a corubination is associated

witl loss of body weight (lower panets of Figure 8 and lower lefi quadrant of Figure 9%,

Example 8: Anti-digbetic éffivacy PYY analags in in combination with & GLP-§.agonist in

EDF rats

Chronie studies were. condicted o determine the antidishene effects af continuous
administration of 8 PY'Y analog polvpeptide in comsbination witk a GLP-1 receptor agemist on
HbAL: (r primary anti-diabgtic parameter} alier 27 days of treatment in Zucker Diabetic Faity
{ZDF) rats. Mals ZDF rats were oblained at six {(6) weeks of age {Charles River, Raleigh, NCy
and used on study 8t eight (8) weeks old, Upen receipt, the rats were housed one animal per

cage with free agvess o Puring 3008 chow {Lab Diel, 81 Louls, MOY-and waler, maintained

e g [ 3w light'datk eyele fremm 3:00 AM to 5:00 PM al 21°C and 30% relative humidity

and allowed 1o acelimale for nine {9} days before the siart of the study, Blood samples were

taken as pre-bleeds (Day -3) via tail vein toomeaswre glucose levels and HhAle, The ZDF rats

were randomized into treatmiat groups {n=1 gronp) with similar mesn HbA e and glucose.
They were subenfatwously (STY foplusied with Alzel ésmigtie midi=pumps {two {2}

punwps/animaly containing either spevificd deses of PYY analog polypeptide and/or GLP-1

receplos agonist {10 meak@/dav) or vehicle (20% DMSO in water) (n=10 animals/treatment
group). PYY analog whese PX supported every other day dosing were dosed by SC injeetion
fnstead of mini-pump administration.  All other procedares were the same ay desenbed for
pravicus example. Blood samples ware taken again on Days 14 and 27 {end of study} to
measure glucose levels and HhAle, Finsl whole blood samples weve collected by cardiac
puneture wnder soflurane anesthesia (Day 27). HbA e analysis was performied by using a
Crroliva Chemistries CLOT201 Clinles Chemistoy analveer (Mindray Ine,, Mahwaly, NYjwith
the protoenl aad maethod paremeters a3 deseribed by the manudactorer,  HbATe resulis
exprassed as the meunt % chunge from baseline and vehiele ectirel (aa) from the elwonie
cembination studizs of Compound A13 (SEQ ID NO: 13) with the GLP-1 receptor agonist are
shown in Figure 2. Comparative data with respect te tirzepatide and semaglutide is provided in

Figure 7.
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Cither Embodiments

While the inveation has been deseribed in conjunction with the detailed desoription
thereef, the foregeing description 1y interded to Husirate and not limit the scope of the
inveniion, which is defined by the scope of the appenided claims, Other gspects, advantsges,

and modifications arg within the scope ol the following claims,
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CLATMS

What 1s ¢lamed 1s;

i An inolated polypeptide, comprising the amino acid sequence of SEQ 1 NO: 0
XoP XaP XX XS PR N XX R X X0 e X0 DX

iy

(OFNH (SEQ D NG 903, or a pharmaceutically aceoptable salt Uhercof, wherein:
Xp is absent or X
Xais K
Xes Barks
Kads A w K,
XiisGur ke
Nz B, Koork
Xeis D or Ki
N 18 A o K
Xupisbork;
Xisis Borky
Nisis LoorWw

Nt Dy EVXOK, Q8. T, o-methylsering, or homoserine;

Kipm KoYy

Xwis Kory:

Nanis A, D, ELK, & ar Dap,

KA D Koor

Kunuskoak;

XuanuwKory:

X s B, K, or L

Maris Koo N;

Kar s Koo

X is Foy, 3opyridinyialaning, $-pyridinylalaning, d-carboxyphenylalanine, 4~
{luprophenylalanine, 4-methylphenylalaning, N-methyiphenylalanine, homophenylatinine, §-
homaotyrosing, hamctyrosine, or N-meibyliyrosine:

wharein when Xu. Xz, X, Xs, Xo, X, Nz, Nony X, Xz,

Lo Nayare K, the lysine

residue is- aptionally covatently bound to & lipaphilic subsiituent, optionally viaa spacer, and

140
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wharsin when Xa or Xop are k, the D-lysine rasidue is optionally covalently bound tea
fipophilic: subsituent, optionally viaa spacer,

provided that the polypeptide comprises ai least one residuc covalently bound to
lipaphilic substizuen, opiicnally via a spacer; and

wherein the polypeptide optionally farther comprisesa lactam bridge formed vigan
amtide bord between the side chaing of & lysine and an aspartic acid or between the side

chsinwof a fysineand o glutamic aeid, wherein the residues thal form the laetarm bridge are

lovated at positions Xe and Xz orat positions Xys and Xzo or at positions Xoz #

2. The solated polypeptide of elaim 1, covnprising the amino aeid segnence of SEQ ID
NO
PRKPEXsBX-XaDASPX EX s XoRY Y

DX RHYENWLTRORX ;o QH/NHz - {SEQ ID

NG 91), o a pharmacentically accepiable salt thereof, whersin:
Xsis & or ks
R
Nds B, Koar k;
Xz h Eor ?m
Xysis Loor Wy

s GorK;

Nis s Dy B, KON, 5, w-msthylserine, or homaserine;

Moats A, DL E K, ork,

XuwAorly

Xyeis F, I-pyridinylalanive, 4-pyridinylalaning, $-carboxyphenylalanine, 4-
Oaorophenylalaning, 4-methylphenylalaning, N-miethyiphenyialanine, homophanylalaning, -
howsatyrasine, homptyrosine; or N-methyliyrosine;

wherein when Xs, Xs, Xy, Xax ov Xoo e K, the lysine residue s optionally covalently
bound 1o o lpophilic subslitient, optionally via a spacer, and

wherein when Xy or Xae are k, the Delysine residue ts optionally covalenily bound o a
Hpophilic sebstitoent, oplicnally viaa spacer,

provided that the polypeptide comprises at least one rastdue covalently bound 1o
tipophilic substituent, optionally via a spaceryand

wherein the polypeptide optionally further comprises a lictam bridge formed via an

amide bond hetween the sige chains ol & lysine and snaspartic aéid or hetween the side

R
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chainy of a lysine and & glutanie acid, wherein the residues that form the lactam bridge

focated al positions Xis did Naw

3. The isolated polypeptide of elaim 1 or elaim 2, comprising the amine acid sequence

of BEQ 1N 92
PKPEX:PX:XsDASPXHEX 15X s RY Y XaoD X RHYLNWLTROR X 56-{ DF/NH) (SEQ 1D
NGO 923, or a phanmaceutically acceptable salt thereof, whersin

K de A or K

Xeis Gork;
Nais B K, o ks
Xk Eear X
Nysids Loor Wh

Ky ia D, B, K S a-mathylseiine, or homeserte;
X is fﬁ\ Q,. E K, ark,

KnizAorls

X 18 F, 3-pynidinylalanine, $-pyridinylalanine, 4-carboxyphenylalaning, -
Auevophenyladanine methylphenylalaning, 'N~meiﬁi‘_lyi_ltzhmyiﬁla.ﬂi'r_u:, homophenyialanine, B+
homotyrosine, hometyrasine, or N-methyltyrosia

wharein when Xs, Xo, X, Xis, o Xow e K the Dysine residug is optionally covalently
bound o @ fipophilic subsiituent, optionally vis a spaver, and

wherein when Xs.or Xap arg k, the D-lysine residug s optionally covalently bonnd to a
{tpophitic substituent, optionally via a spacer,

provided thaythe polypeptide comprises at least-ane restdue covalently boend to
fipophilic subdtituent, optionally viaa spac-&r; st

wherein the polypeptide optionally further comprises a lactam bridge formed via an
anigle bond between the side chaine of & [ysine angd an-agpartio acid or betteeon the side
chains of a lysineand o pltanic actd, wherein the residues that form the lactam bridge are

fovated af postlionsy X and Xan

4. The isedated polypeptide of olsim 1 or claim 2, coniptistitg the aifiino seid séqiencs
e SEQ D ING: 9%
PRPEXGNDASPXEEX X pRY Y XD X 5RHY LNWUTROR N 5~ (OHNH:} (SEQ ID

INCE 83),.0v a pharmageutically acceptable salt thereof, wherein:
2
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Nyis AorK:
Xois Gor Ky
Xeis B, Ko orks
Xiyis Eork:
Nis L oW,

Km 1% :1';‘},» E‘ R. (5238 k.,
XpisAorl;

X is DL B, KK, S, eemethylserine, or homoserine;

Xsais F, 3-pyridinylalstine, 4-pyridinylatanine, d-carhoxyphenylalaniag, 4-
flucropheuylalaning, $-methylphenylalaning, N-methyviphonvialaning, bonwophenylatanine, f#-
hamoetyrosine, homotyrosing, or N-methyltyrosing

wherein when X, Xa, Xa, Xus, of Xypare K, the lysine residue is optionally covalently
bound o & lipephilic substituent, eptiorally via & spacer, and

wherein when Xy o Xopare k, the D-lysing residue i3 optionally covalenily bound toa
{ipophitic substituent, optionally via a spager,

provided that the pulypeptide comptises af least one residue covalently bound o
lipophitic substitusnt, optiovally via & spacer; and

wherein the polvpeptide optionally furiler comprises a lnctam bridge formed via an
amide bord between the side chains ol s lysine and an aspartie acid or between the side
chaing of a fysine and a glutamie acid, wherein the residues thal form ihe [sctam bridge gz

e and Xa

focated at positions

3, Thi isofated polypeptide of elaim {or elain: 2, comprising the amine acid sequence
of BEQD NO: 94

PRKPEXPGXiDASPXEWX e RY Y X DX RHYLNWLTRORX:-(OHANH) {(SEQ 1D

N 94), or 2 pharmacenticatly acceptable salt thereof, whereim
Xeds A K
Ny iz Bo K e ks
N Eark;
Nists D, B K, o N
X s A, DV E K or ks
XA aris

Ny 88 F or Nemethyliyrosine;
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wharsin when Xs. X, Xy, or Xop ave K, the lysine rosidue is aptionally covalently
baund 102 lipophilic subsiituent, optionally viea spaber, and

wherein when Xy or Xag are k, tha D-lvsine residue is optionally covalently bound tp a
lipaphilic substizuen, oplicaally via a spacer,

provided that the polypeptide comprises at least ong residue covalently bound o
tipophilic substituent, optionally via a spacer;and

wherein the polypeptide optionally further comprises a laclam heidge formed vig an
antide bond between the side chains of a lysine and an aspartic acid or between the side
chains of a lysine and a glotamic acid, wherein the residues that form the Tactam bridge are

focated at positions Xig and Xon

6. The isplated polypeptide of any one of claims 1, 2, or 3, comprising the amino acid

sequenceof SEQ 1D NO: 95
PRPEXPGRDASPX EWX G RY Y X pDURHYENWUTRORF-OH/NH Y (SEG 1D NG
93), or a pharmaceutically acceptable salt thereof, whergin:

NsiwAor Ky

XuwnBor &

Xigis I, B K or N

Mon AL DL E K, ok and

wherein when Xs, Xy, or Xog ave K, the bysine residue is optionally covalently bound

to & Hipophilic subsittuent, optionally via aspacer,

wherein Ky is eplinnaity covalently bound to a Hpophilic substituent, optionally via a-
spacer; and

wherein when Xop iy k, the D-lysine residue is opticasily covalently bound lo g
{ipophilic substituent, optionally via a spacer,

provided that the polypeptide comprises ai least one residae govalently hownd o
{ipophilic substituent, optionally via g spacer; and

wherein the polypeptide optionally further comprises @ lactam bridge formed via an
amide bond between the side chains o a lysine aid an aspartic acid or between the side
chains of a fysine and & glutamic acid, wherein the residues thai form the lactam bridge are

located at positions Xys and Xuo

7 The isolated polypeptide of any one of claims Tedy wherein when Xisis L, Xan 8.4,

T4
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The wolated pelypeptide ol any one ef clayms 1, 3, or §-7, wherein when Xys is N, X

18 130t AL

g, The iselated potypeptide of any-one of claimy 1-3, 7, or §, wherein when Xy is B, X

1 K and Xao is K, and the tysine residue at either of Xs or Xao s covalontly bound tos

fipophilic substituent; optionally i aspacer,

10, The isolated polypeptide of any one of clainss 1-3 ar 7-9, wherein Xus is F.

i1, The elated polypepiide o anvone of claims 15, 7, 8, or 10, wherain Xy is K
PEHYPCL 3

12, The isolated polypepiide of claim 6 or clainy 11, wherein the lysine residue at the
position of the palypeptide segpence 15 covalontly bound o a lipophilic substiteenl,

oplinnally viaa spager.

[
ok

The isclated pedypeptide of any one of clatms 127 or 18-12, whetein Xs s K, Xapis D
e B, and the polypeptidecomprises a lactamy beidee formed vig an amide hond

hevween the side chains of the residues located at positions Xig and Xaa,

4, The soluied polypeptide of wny one of claims 157 or 10-12, wheretn Xyg is D or E,
Xze iy K, and the polypeptide comprises ¢ lactam bridge formed via an smide bond

between the side chains.of the residues located at positions X and Xas,

oo
L

The isclated polypeptide of any one of claims 1414, wherein the lipophilic substituent
formys an amide bond between an aming groop of the isolsted polypepiide and the CO-

group ol the Hpophilic substituent.

16, The isolated polypeptide of claim 15, wherein the Upophilic substituent is of Formula
&
ACO-(CHDw-ZE
Formuda 1
whercin
£ 5 ~CHy or CO:H; and

neis from 4o 24,
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The wolated pelypeptide of claim 1o, wherein & is -CO:H,

Th isofated polypeptide of elaim 16 or elaim 17, wherein m is fran 14 o 20

The isolated polypeptide of any one of clainss 16-18, whereln m s 16, 17, or 18

The isedated polypeptide of any of clainw 1-14, wherein the Hpophilic substituent is

covalently hound 1o the'isolated pelypeptide via 4 spacer.

The iselated polypeptide of ¢laim 20, whergin the [ipophilic substituent, -CO~CHa by
£, 15 linked (o an aming group of the isolated polypeptide via the spacer, wherein the
spacer forms & bridge between the amino group.of thedselsied polypeptide and the ~

CO- group of the lipoplilic substituent.

The isolated polypeptide of clain 20 or claiw 21, wherein the Upophilic substituent
auel spager sve of Fornuda il

AY 1 CONCH I

Formula il

swwherein,
Y is selected from the group consisting of vGlu, Asp, Lys and Gly;
Zois -OHy s -OOH,
m is from 410 24; and

risfrom 1 ia
The isolated polypeptide of claim 32, wherein Z is -CQ:H.

The isolated palypeptide of elsim 22 or elsim 23, whereln m is from 14 to 20,
5. The isolated polypeptide of any one of claims 2224, whereln m is 16, 17, or 18
The isolated polypeptide ol anvone of claims 2225, wherein Y is vGlu

The isolated polypeptide ol anyone of claim 22-26, wherein n is from e 5.

i
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The isolated polypeptide of any one of claims 22-27, wherein n is 2

The isolated pelypeptide of claim 20 v elaim 21, wherein the lipophilic substituent
and spacey ard of Farmula TV:
(Y Lar-{dpegde-{ Y Dr-CO-ICH) &
Formmuda [V
wharein
Zis»CHa or -0k,
iy s o g 24
Y1 fsselected from the group consisting of vGlu, Asp, and Gly;
Y2 iy selected from the group consisting of yGhe, Asp, and Gly;
dpeg is A COMCHDOCH OO HINH -
ris from § fo R
ul is from 8t 10: and

n2 i from @ 1o 16,

The isedated pedypeptide of olsim 29, whirein 2 5 -CO:H,

The isolated polypeptide of elaim 2% or elaim 30, whereinm is frons 14 10 20,
The isolated polypeptide of any one of claims 29-31, wherein mi is 16, 17, 08 18
The isolated polypeptide of any one of claims 29-32, wherein Y1 is yGhu

The isclated polypeptide of any one of claims 2933, whereln nl iy from 0 to 3
The isolated palypeptide of any one of claims 2934, wherein Y2 s yGhy

The isolated patypeptide of any one of claims 29235, wherein n2 is from 0 to 3,
The isolated polypeptide of any one of claims 29-36, whersin v is froni 1 to 3,

The tsolated polypeptide of any one of claims 1-37, wherein the carboxy terminal

amine aeid, X, s ~Xyu-{NH:),

147
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3. Anisolated polypeptide comprising thi amine acid sequence of any of SEQ 1D NOs:

I e 78, or a pharmacentically acoeptable salt thereot,

40, The isolated polypeptide of clgtm 39 comprising an amine soid sequence selected
from the group consisting of those representad by SECY DY NOs: 13,24, 42, and 43,
41, The tsolated polypéptide of olatim 39 comprising the-aning achd sequencs of §EQID

NO: 13, or s pharmaceutically sceeptable salt thereof.

47, The welated pelypeptide al claim 39 comprising the amine acid sequence of SEQ 1D

K 24, or & pharmaceutically scceptable salt thereot

43, The isolated polypeptide of elaim 39 comprising the amine seid sequence o SEQ ID
NO: 42, or a pharmaceutically geceplable salt thereof,
44, The isolated polypeptide of clain 39 comprising the amine acid sequence of SEQ 1D

WO 43, or s pharmaceptically scgeptahie sali thereafl

43, A pharmaceutical composition comprising the isolated polypepiide ol amyv of claims |
to 44, or a pharmaceutically acceptable sall thereof, and a pharmaceutically

aceoptable adjnvaoy, carvier, or vehicle,

46, A pharmaceutics]l cambingtion' comprising the isoldted polypeptide ofany of tlains 1

o 44, or a phavmaceutically accepiable salt thereof, and a GLP- receptor agonist,

#
ok

An osmetic delivery device, comprising the solated polypeptide of any of claims 1 i
44, the pharmaceutical composition of claim 43, or the pharmaceutical combination ol

claih 46,

48, The osmotic delivery deviee of olatm 47, comprising
an impermeable reservolr comprising interior and exterior surfaces and first
and sevond open ends;
asenti-permeable membrane insealing relationship with the first open ond of

The reservoir;

8
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aresmotic engine within the weservoir and adjacent the senyi-pepmesbie
miibrane;

a piston adiacent the osmotic engine, wherein the piston forms a movable seal

withthe interiar surface of the reservoir, the piston divides the reservair o & Trst
chaanber and & second chamber, the first chamber comprising the osmatic engine;

a suspension formulation, whereln the seeond chambes comprises the
suspension fomudation and the suspension oomudation s owable and comprises the
tsolated polvpeptide; and

adiffusion maderator inserted in the second open aud of the reserveir, the

diffuston moderator adjacent the suspension formulation,

49, A wicthod of treating obtsity fn a humian subject, providing waight loss to the human
subject, or suppressing appetite i the hnan subject, comprising administering to the
subject a pharmacentical composition comprising the isalated polypeptide of eny one
of glaims 1 10 44, the pharmaceutical composition of clai 43, the plisimacsutical

combination of claimy36, or the exmotic delivery deviee of claim 47 or 48,

50, A methed ofreating disbaigs A human subject, comprising adiinisiering to the
subjeet & pharroaceutieal composition comprising the isolated polypeptide of any one
of clatmsglaims 1o 44, the pharmaceutiond composition of ¢laim 45, the
pharmaceutical combination of claim 46, or the ssmotic delivery device of claim 47

g8,

P

The moethed of claim 50, wherein the diabetes is type 1 diabetes.

e
&

The methad of claim 50 wherein ihe diabetes is type 2 dishetes.
¥p

A5
L

A misthod of treating nonalocholic faity liver disease (NAFLD) andior nonalcohiolic
Steatohepatitis (NASHY in & huinan subiecl, comprising admsinistering 1o the subject s
pharmaceuticsl conposition comprising the iselated polypeptide of any ene of clains
claims |t 84, the pharmacentical composition of claim 45, the pharmaceitical

combination of claim 46, or the osmetic delivery device of claim 47 or 48,
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