PANCREATIC POLYPEPTIDE FAMILY MOTIFS, POLYPEPTIDES AND METHODS
COMPRISING THE SAME

RELATED APPLICATIONS

[0001] The present application claims priority to pending U.S. Application No. 11/055,098,
filed February 11, 2005; PCT/US05/04351; and U.S. Provisional Application No. 60/635,8567,
filed December 13, 2004, each of which is hereby incorparated by reference in its entirety.

SEQUENCE LISTING

[0002] Thssequenceﬁsﬁngﬁthepreseaéappﬁcaﬁqnisbeingéubmittcdasapapercopyas
. well as in computer readable form (CRF) on a compact disk with the file name “0406PCT2
seq listtxt.”

BACKGROUND

[0003] A mumber of felated hormones make up the pancreatic polypeptide family (“PPF").
Pancreatic polypeptide (“PP”) was discovered as a contaminant of insulin extracts and wasi
named by its organ of origin rather than functional importance (Kimmel ef al., Endocrinology
83: 1323-30 (1968)). PP is a 36-amino acid peptide (SEQ ID NO: 1) containing distinctive
structural motifs. A related peptide was subsequently discovered in extrats of intestine and
named Peptide YY (“PYY”) (SEQ ID NO: 2) becanse of the N- and C-terminal tyrosines
(Tatemoto, Proc. Natl. Acad. Sei. USA 79: 2514-8 (1982)). A third related peptide was later
found in extracts of brain and named Neuropeptide Y (“NPY") (SEQ ID NO: 4) (Tatemoto,

Proc. Natl. Acad. Sci. USA 79: 5485-9 (1982); Tatemoto et al., Nature 296: 659-60 (1982)).

[0004] These fhree related peptides have been reporied to exert various biological effecs.
Effects of PP include inhibition of pancreatic secretion and relaxation of the gallbladder.
Centrally ad:mmstered PP produoces modest increases in feeding that may be mediated by
receptors localized to the hypothalamus and brainstem (reviewed in Gehlert, Proc. Soe. Exp.
Biol. Med. 218: 7-22 (1998)).



[0005] Release of PYY (SEQ ID NO: 2) occurs following a meal. An alternate molecular
form of PYY is PYY(3-36) (SEQ ID NO: 3) (Eberlein e al., Peptides 10: 797-803 (1989);
Grandt et al., Regul. Pept. 51: 151-9 (1994)). This fragment constitutes approximately 40%
of total PYY-like immumoreactivity in human and canine intestinal extracts and about 36% of
total plasma PYY immunoreactivity in a fasting state to slightly over 50% following a meal. .
It is apparently a dipeptidyl peptidase-TV (DPP4) cleavage product of PYY. PYY(3-36) is
reportedly a selective ligand at the Y2 and Y5 receptors, which appear pharmacologically
unique in preferring N-terminally truncated (ie., C-terminal fragments of) NPY analogs.
Peripheral administration of PYY reportedly reduces gasiric acid secretion, gastric motility,
exocnne pancreatic secretion (Yoshinaga ef al., Am. J. Physiol. 263: G695-701 (1992) Guan
et al, Endocﬂnology 128: 911-6 (1991); Pappas et al., Gastroenterology 91: 1386-9 (1986)),
gallbladder contraction and intestinal motility (Savage ef al, Gur 28: 166-70 (1987)). The
effects of central injection of PYY on gastric emptying, gastric motility and gastric acid
secretion, -as seen after direct injection in or around the hindbrain/brainstem (Chen and
Rogers, Am. J. Physiol. 269: R787-92 (1995); Chen et dl,, Regul. Pept. 61: 9598 (1996);
Yang and Tache, Am. J. Physiol. 268: G943-8 (1995); Chen ef al., Neurogastroenterol. Motil,
9: 109-16 (1997)), may differ from those effects observed after peripheral injection. For
example, centrally-administered PYY had some effects opposite to those described herein for
peripheraily injected PYY(3-36) in that gastric acid secretion was stimulated, not inhibited.
Gastric motility was suppressed only in conjunction with TRH stimulation, bt not when
admmistered alone, and was indeed stimulatory at higher doses through presumed interaction
with PP receptors. PYY has been shown to stimulate food and water intake after central
adminisiration (Morley &7 al. Brain Res. 341: 200-3 (1985) Corp et al., Am. J. Physiol. 259:
R317-23 (1990).

[0006] Likewise, one of the carliest reported central effects of NPY (SEQ ID NO: 4) was to
increase food intake, particularly in the hypothalamus (Stanley et al., Peptides 6: 1205-11
(1985)). PYY and PP are reported fo mimic these effects, and PYY is more potent or as
potent as NPY (Morley et al,, Brain Res. 34%: 200-3 (1985); Kanatani ef al, Endocrinology
141: 1011-6 (2000); Nakajima ef al., J. Pharmacol. Exp. Ther. 268: 1010-4 (1994)). Several
- groups found the magnitude of NPY-induced feeding to be higher than that induced by any
pharmacologidal agent previously tested, and aisc extremely long-lasting. NPY-induced .
stimulation of feeding has been reproduced in a number of species. Among the three basic
macronnizients (fat, protein, and carbohydsate), the intake of carbohydrates was preferentialty



stimulated. No tolerance was seen towards the orexigenic effect of NPY, and when
administration of the peptide was repeated over 10 days, a marked increase in the rate of
~weight gain was observed. Foliowing élarvaﬁon, the concentration of NPY in the
bypothalamic PVN increased with time, and returned rapidly to control levels following food
" ingestion. | |
[0007} Pharmacological sindies and bloning efforts havé revealed a oumber of seven
transmembrane receptors for the PP family of peptides, and thess receptors have been
| -assigned the pames Y1 throngh Y6 (and a putative PYY-preferting receptor Y7). Typical
signaling responses of these receptors are similar to those of other G Go-coupled receptors,
| namely inhibition of adenylate cyclase. Even with fairfy low sequence homology among
receptors, it is apparent that there is a clustering of amino acid sequence similarity between
Y1, Y4 and Y6 receptors, while Y2 amd Y5 define other families. Other bmdmg sites have
~ been identified by the rank order of potency of various peptides. -The NPY-preferring
* receptor, which has not been cloned, has been fermed Y3, and there is evidence for the
existence of PYY-prefmxmg receptors (the putative Y7 receptor(s)) (reviewed in Michel ef al.,
Pharmacol. Rev. 50:143-50 (1998) Gehlert, Proc. Soc. Exp. Biol. Med. 218: 7-22 (1998)).

[0008] The Y5 and Y1 receptors have been suggested as the primary mediators of the food-
intake response (Marsh ef al., Nat. Med. 4: 718-21 (1998); Kanatani er al., Endocrinology
141: 10116 (2000)). The prevalent idea has been that endogenous NPY, via these receptors,
increases feeding behavior. Proposed therapies for obesity have invariably been directed
toward antagonism of NPY receptors, while therapies for treating anorexia have been directed
toward agonists of this ligand family (see, e.g., U.S. Patent Nos. 5,939,462; 6,013,622; and
4,801,357). In general, PYY and NPY are reported to be equipotent and equally effective in
all Y1, Y5 (and Y?2) recepior assays studied (Gehlert, Proc. Soc. Exp. Biol. Med 218: 722
(1998)). '

[0009] Pharmacologically, the Y2 receptor is distinguished from Y1 by exhibiting affinity for
C-terminal fragments of neuropeptide Y. The Y2 receptor is most ofien differentiated by the
affinity of neuropeptide Y(13-36), although the 3-36 fragment of neuropeptide Y and peptide
YY provided improved affinity and selectivity (see Dumont et 2., Soc. for Neurosci. Abstracts
19:726 (1993)). Signal transmission throngh both the Y1 and Y2 receptors are coupled fo he
inhibition of adenylaie cyclase. Binding to the Y2 receptor was also found to reduce the
intracellular levels of caleium in the synapse by seleciive inhibition of N-type calcium



chanmels. In addition, the Y2 receptor, like the Y1 receptors, exhibits differential coupling to
second messengers (see U.S. Patent No. 6,355,478). Y2 receptors are found in 2 variety of
brain regions, including the hippocampus, substantia migra-lateralis, thalamus, hypothalarmus,
and brainstem. The hmman, murine, monkey and rat Y2 receptors have been cloned (e.g,see
U.S. Patent No. 6,420,532 and U.S. Patent No. 6,355 A78).

[0010] The main characteristic of putative Y3 receptors is that they recognize NPY, while
PYY is at least an order of magnitude less potent. The Y3 receptor represents the only
binding site/receptor that shows a preference for NPY.

[0011] There-is an additionz] binding site/receptor which shows preference for PYVs, termed
PYY-preferring receptor, which is referred to berein as the Y7 receptor(s). Different rank
orders of binding fo this receptor, or class of recepiors, have been reported, sugpesting that
there may be more then one receptor in this class, ¥n most cases it has been apphied io
describe 2 receptor where PYY was three to five times more potent than NPY. The
International Union of Pharmacology recommendations for the nomenclatore of NPY, PYY
end PP recepiors are that the texm PYY-preferring receptor is not used unless a potency
difference of at least twenty-fold between PYY and NPY is ‘observed (Michel ef al,
- Pharmacol. Rev. 50: 143-50 (1998)). . However, for pmposes of this disclosure, reference to
the Y7 receptor or pharmacology of a PY Y-preferring Iecepim- means a receptor having any
- degres efpref&rencsforPYYoverNPY

10012} Obesity and its associated disorders are common and very sericus public health
problems in the United States and throughout 'rhe world. It is estimated that abont 64% of
Americans are overweight or obese (roughly sbout 9’? miliion adults) and it is generaliy
believed that these numbers are increasing. People who are overwesight or obese are
~ considered those with a Body Mass Index (BMI) egual o or greater than 25. BMI is a
mathematical formula commonly nsed to express the relationship of weight-to-hei
person's body weight in kilograms is divided by the square of his or her height i meters (ie.,
wi/(it)*). In a buman healthcare setting, indiviGuals with 2 BMI of 25 to 29.9 are gensrally
considered overweight, while individuals with a BMI of 30 or more are generally considered
obese. Moarbid obesity refers to 2 BMI of 40 or greater. According to the NIH Climical
Guidelines on the Identificatior, Evaluation, and Treatment of Overweight and Obesity in
Adulis, all adults (aged 18 years or older) who have a BMI of 25 or more are considered &t



risk for premature death and disability as a consequence of overweight and obesity. These

bealth risks increase even more as the severity of an individual's obesity increases.

[0013] Bemng obesé or overweight may substantially increase the risk of morbidity from
hypertension; dyslipidemia; type 2 diabetes; coronary heart disease; stroke; gallbladder
disease; osteoarthritis; sleep apnea and respiratory problems; and endometrial, breast, prostate,
and colon cancers. Higher body v&eighi_s are also associated with increases in all-cause
mortality. Furthermore, being obese or overweight fnay cause a person fo have a negative
self-image about himn or her self.

10014} Upper body obesity is the strongest risk factor known for type 2 diabetes mellitus, and
is a strong risk factor for cardiovascular disease. Obesity is a recognized risk factor for
hypertension, atherosclerosis, congestive heart failure, sircke, galibladder discase,
osteoarthritis, slesp apnea, reproductive disorders such as polycystic ovarian syndrome,
cancers of the breést, prostate, and colon, and increased incidence of complications of general
anesthesia (see, e.g., Kopelman, Nature 404: 635-43 (2000)). [k reduces life-span and carries
a serious risk of co-morbidities above, as well as disorders such as nfections, varicose veins,
acanthosis nigricéns, eczema, exercise intolerance, insulin resistance, hypertension
ypercholésterolemia, cholelithiasis, orthopedic injury, and thromboembolic disease
_ (Rissanen et al., Br. Med. J. 301: 835-7 (1990)). Obesity is also a risk factor for the group of
conditions called insutin resistance syndrome, or “Syndrome X.” Recent estimate for the
medical cost of obesity and associated disorders is $150 billion worldwide. The pathogenesis
of obesity is believed to be multifactorial; generally, in obese or overweight subjects, when
' nutrient availability and emergy expenditure equilibrate, an excess of adipose tissue results.
Okbesity is currently a poorly treatable, chromic, essentially infractable metabolic disorder. A
therapeutic drug useful in weight reduction of obese persons could have a profound beneficial
effect on their health,

- [0015] For these reasons, there is an eﬁormous interest in treating obesity. Existing therapies
mclede standard diets and exercise, very low calorie diets, behavioral therapy,
pharmacotherapy involving appetite suppressanis, thermogenic drugs, food absorption
inhibitors, mechanical devices such as jaw wiring, waist cords and balloons, and surgery, such
as gastric bypass. Jung and Chong, Clinical Endocrinology, 35:11-20 (1991); Bray, 4m. J.
Clin. Nutr., 55:5385-5448 (1992).



10016] In addition to the interest in treating obesity for physical health, the drive to look good
and feel good about oneself has always been of interest and is a lucrative market. It has been
reported by the American Society for Aesthetic Plastic Surgery that 6.9 million cosmetic
procedures were performed in 2002. Liposuction was the most common surgical procedure.

Moreover, the National Cemm for Health Stiatistics reported that, m 2002, about a th:rd of afl
| adult Americans engaged in regular leisure-time physical activity.

[6017] In general, while loss of fat is desired, loss of lean body mass (protein) is not. Lean
body mass is highly active metabolically and physiologically. Lean body mass contains all
the body protein. There is nomﬂprotein store as every protein molecule has a role in
maintaining homeostasis. It is believed that loss of body protein is deleterious to the health of
an individual. The majority of protein in the lean body mass is in the skeletal muscle mass.
Lean body mass is 50—60% muscle mass by weight, the rest is bone and tendon. Protein
makes up the critical cell structure in muscle, viscere, red cells and conmective tissue.
Enzymes, which direct metabolism, and antibodies, wﬁich maintain formune function, are also
_ proteins. Moreover, a body with greater lean body mass to fat ratio may be more acsthetically
pleasing to some individuals. Thus, it is desirable to prevent or minimize loss of lean body
mass, even while reducing body fat. | -

!

[0018] Caloric restriction, regardiess of its form, can causc qatabolism of body protein and
produce negative nitrogen balance. hominﬁuppleﬁaented diets, therefore, have gained
popularity as a means of lessening nitrogen loss during caloric restriction. Protein-spazing
modified fasting has been reported to be effective in weight reduction in adolescents. Lee ez
- al. Clin. Pediair., 31:234-236 (April 1992). However, these diets may produce only modest
nitrogen sparing. S

{0019} There remains a need to develop further PY'Y analog polypeptides. Accordﬁlgly, itis
an object of the present invention to provide such PYY apalog polypeptides and methods for
producing and using fhem. A need exists for effective ways of promoting fat Joss yet
preserving lean body mass or minimizing its loss. Described herein are novel methods for

modifying body composition.

[0020] ATl documents referred to herein are incorporated by reference into the presemt
application as though fully set forth herein. '



SUMMARY

[0621] The present invention relates generally to pancréaﬁc polypeptide family (“PPF”)
polypeptides having at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at
least 92%, at least 94% or at least 97% sequence identity to PYY(3-36) over the entire length
of PYY{(3-36), and aiso comprise at least two PPF motifs including at least the N-terminal
polyproline PPF motif and the C-terminal tail PPF motif. Additional PPF motifs of the
invention may correspond to any motif of any of the PP family polypeptides, including PP,
- PYY and NPY. In certain embodiments, the PPF polypeptides do not include upnatural
amino acids. In other embodiments, the PPF polypeptides do not inciude known naturally
. occurring species varianis.
{0022] In one aspect, the PPF polypeptides of the invention include PYY analog polypeptides.
In yet another aspect of the invention, the PPF polypeptides of the invention include PPF
chimeric polypeptides comprising a fragment of a PP, PYY or NPY polypeptide covalently
Sinked to at least one additional fragment of a PP, PYY or NPY polypeptide, wherein each PP,
PYY or NPY fragmentrincludes a PPF motif. Such PPF analog polypeptides and PFF
chimeric polypeptides of the invention will exhibit at least 50% sequence identity to a native
PYY(3-36) over the entire length of the PYY(3-36). In certain embodiments, desirable PPF
chimeric polypepﬁdés include an N-ferminal PP fragment in combination with a C-terminal
PYY fiagment. In other embodiments, PPF chimeric polypeptides include an N-terminal PP
fragment in combination with a C-terminal NPY fragment. In other embodiments, PPF
chimeric polypeptides incinde an N-terminal PYY fragment and 2 C-terminal PP or NPY
fragment. In other embodxmenis PPF chimeric polypeptides include an N-terminal NPY in
combination with a C -terminal PYY or PP. In other embodiments, PPF chimeric polypeptides
may not include an N-terminal PP fragment in combination with a C -terminal NPY fragment.
n still other embodiments, PPF chimeric polypeptides may not include an N-terminal NPY
fragmeni with a C-terminal PYY fmgment

[0023] In another aspect of the invention, methods for ireating or preventing obesity are
provided, wherein the method comprises administering a therapeutically or prophylactically
effective amount of a PPF poiypepﬁde of the invention to a subject in need thereof In some
embodiments, the subject is an obese or overweight subject. While “obesity” is generally
defined as a body mass index over 30, for purposes of this disclosure, any subject, including
those with a bbdy mass index of less than 30, who needs or wishes to reduce body weight is
- inclﬁde.d in the scope of “obese.” Subjects who are insulin resistant, glucose intolerant, or



bave any form of diabetes meilis {e.g., type I, 2 or gestational diabetes) can benefit from
this method, " |

[0624] In one general aspect, methods of the invention include the use of a2 PPF polypeptide
to modify body composition, for example, reducing body fat, but not Iean body mass. The
change in body composition can be by, for example, weight (e.g., loss or gain by grams), by
percent body fat and percent lean body mass or protein (used interchangeably), or by the ratio
of body fat to lean tissue. |

[0025] While it has been reported that PYY may be useful in regulating satiety (U.S.
6,558,708) or control of weight (U.S. Patent Application No. 10f016,9.69, W02003026591
 and WO2003057235), it has now surprisingly been discovered that PPF polypeptides may
have a metabolic effect on the body and may be used to affect body composition, leading to
the desirable loss of body fat, yet preserving lean body mass or minimizing its Joss.

[0026] In certain embodiments, methods of the invention include reducing body fat or
reducing or preventing body fat gam, while sparmg, mmmuzmg loss, or even increasing lean
~ body mass. Ofher em'bodlments include controlling body Wexght and/or sculpting a body’s
appearance. The subjects to whom these methods may be of interest are those individuals
who are overweight or obesé, as well Vas those who are lesn. For instance, subjects with lean
body composition, ¢.g., body bailders and ofher athetes, may benefit from the invention as
well. It may be desirable for them to reduce or maintzin their body weight, e.g., to stay in a
certain weight class range, yet preserve or increase their lean body mass for greater strength,
stamina, endurence and/or 2 more muscular appearance. Such methods may also be used on
any animal for which a greater iean body mass to fat ratio is desired. Examples of such use
include, but are not imited to, creating a superior show dog or créaﬁng 2 superior racenorse or

-[0027] In one general aspect, methods of the invention include the use of a PPF polypeptide

to reduce the fat content in animals for consumption. Methods of the invention can include =

producing a leaner meat source. Compositions and methods of the invention can be used with
Tivestock inclnding, but not limited to, chicken, turkeys, cows, pigs, and sheep. \

[0028] It is contemplated &at_ methods of the mvention can be used in combination with other
forms of nuiritional regimens and weight loss programs, such as those already described
above, for exampie, those that include life-style changes that include monitoring food infake



(quantity and quality) and exercising, as well as surgery. Nuiritional regimens include those
that are used to increase lean body mass such as those followed by body builders.

[0029] In another general aspect, PPF polypeptides reduce the respiratory quotient (RQ) in
ammals . which is indicative of improved fat uﬁlmanon for energy at the tissie and celi level
(increased fatty acid f-oxidation). Thus, PPF polypeptides may be therapeutically useful in
conditions where nnproved fatty acid S-oxidstion in non-adipose tissues is desirable with
maintenance, minimization of loss, or an increase in lean body mass. Examples of such
conditions inciude, but are not iimited to; nonalcoholic steatohepatitis (NASH) (Grant et al.
Nonalcoholic fatty liver disease, Ann Hepatol. 3(3):93-9 Jul-Sep 2004), in which patients
display pathologically elevated liver fat content, and Hipodystrophy, in which patients lack
signiﬁcant' adipose stores, and hence display incmaséd fat build-up in non-adipose tissues
' such as liver and skeletal muscle (Garg et al. Lipodystrophies: rare disorders causing
metabolic syndrome, Endocrinol Metab Clin North Am. 33(2):305-31 Jun 2004).

[0030] Tn certzin embodiments of fhe invention, a PPF polypeptide may be administered
peripherally and not cenirally, ie, not through the central nervous system. In other
embodiments, a therapeutically or prophylactically effective amount of a PPF polypeptide is
administered in a single dose, multiple doses, or continuous administration.

[0031] In yet another aspect of the mvenhon, compounds of the invention can be used for
methods of Teducing food intake, reducing nutrient availability, causing weight loss, affecting
body composition, altering body energy content or energy expenditure (EE) and improving
Tipid profile (including reducing LDL cholesterol and/or iriglyceride levels and/or changing
HDL cholesterol levels). Thus, in cerizin embodiments, the methods of fhe invention are
useful for treating or preventing conditions or disorders which ¢an be élleviatgd by reducing
notrient availability in a subject in need thereof, comprising administering te said subject a
therapeuticaliy or prophylactically effective amount of a PPF polypeptide of the invention.
Such conditions and disorders include, but are not limited to, hypertension, dyé]ipidemia,
cardiovascular disease, eating disorders, insulin-resistance, obesity, diabetes meliitus of any
kind, including Type I, Type II, and gestational diabetes. Compounds of the invention may
also be useful in treating or preventing other conditions associated with obesity mcluding
stroke, cancer-(a g, endometrial, breast, prostate, and colon cancer), galibladder disease, sleep
apnea, reduced fertility, and osteoarthritis, (see Lyznicki et al, Am. Fam. Phys. 63:2185,
2001). '



[0032] Compounds of the invention may also be useful for potentiating, inducing, enhancing
ot restoring glucose responsivity in pancreatic islets or cells. These actions may also be nsed
o treat or provent conditions associated with metabolic disorders such as those described
above and in U.S. patent application no. 17S20040228846.

{0033] In addition to the amelioration of hypertension in subjects in need thereof, compounds
of the invention may be used to reat or prevent hypotension. '

[0034] Compounds of the invention may aiso be useful in the treatment or prevention of any
number of gastrointestinal disorders that are associated with excess intestinal electrolytes and
water secretion as well as decreased ai)sorpﬁon,. e.g., infections (e.g., viral or bacterial)
. diamrhea, inflammatory diarrhez, short bowel syndrome, or the diarthea which iypically occurs
following surgical procedure, e.g., jleostomy {see eg., Harrison's principles of Internal
Medicine, McGraw Hill Inc New York, 12th ed.). Examples of infectious diarrhea include,
withowut ]nmtatlon, acute viral d1azrhea, acute bacterial diarthea (e.g. salmonelia,
campylobacter, and closiridivm) or diarrhea dne to protozoal infections, or travellers’ diarrhea
(e.g., Norwalk virus or rotavirus). Examples of inflammatory diarhea include, without
Jimitation, malabsorption syndrome, fropical spue, chronic pancreatitis, Crohn’s disease,
diarrhea, and irritable bowel éyndmme It has also been discovered that the peptides of the
- invention can be used io treat or prevent an emergency or life-threatening situation involving
a gastrointestinal dlsorder, e.g., after surgery or due to cholera. Furthermore, the compounds
of the invention can be used to freat intestinal dysfunction in patients with. Acquired Fmmune
_ Deficiency Syndrome (AIDS), especially during cachexiz. The compounds of the nvention
may also be useful for inhibiting small intestinal fiuid and electrolyte secretion, and
augmenting pitrient transport, as well as increasing cell proliferation in the gastrointestinal
tract, regulating Tipolysis in, e.g., adipose tissue and regulating blood flow in a mammal.

{0035} Compounds of the invention may also be useful for 'treaﬁng or preventing the above
conditions by' their gastrointestinal protective activity. Accordingly, compounds of the
invention may be used to treat gastrointestinal or muscosal damage. Exemplary types of
damage include, but are not imited fo, inflammatory bowel disease, bowel atrophy,
conditions characterized by loss of bowsl mucosa or bowsl mucosal function, and other
conditions of the gastrointestinal tract, including those which may be bronght about by
exposure to cylotoxic agents, radiation, foxicity, infection and/or injury. Moreover, these
compounds of the invention may be combined with analgesics, anti-inflammatory agents,
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growth hormone, heparin, or any other therapies that may be used to treat inflammatory bowel

disease or other conditions listed above.

[0036] Moreover, compounds of the invention are useful m tre.aimg or preventing diseases
and disorders that can be alleviated or ameliorated by their anti-secretory properiies. Such
anti-secreiory properties include inhibition of gasiric and/or pancreatic secretions and can be
useful in the treaiment or prevention of diseases and disorders including gastritis, pancreatitis,
Barrett’s esophagus, and Gastrogsophageal Reflux Disease. These discases may also be
' treated or preventsd by the gastrointestinal protective functions of compounds of the
mvention. -

{0037} Compoun&s of the invention may also be useful for reducing aluminum concentrations
in the central nervous system of a subject to treat or prevent a disease or condition associated
with abnormal aluminum concentrations (e.g,, a patient afflicted with Alzheimer’s disease or
at risk for developing Alzheimer’s disease, dialysis dementia, or increased aluminum levels
dne to occupational exposure). R '

[0038] The present invention aiso relates .tor pharmaceutical compositions comprising a
therapeutically or prophylactically effective amount of at jeast one PPF polypeptide of the
‘invention, or a pharmaceutically acceptsble salt thereof, together with pharmaceutically
acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants and/or carriers useful in
the delivery of the PPF polypeptides. . '

[0039] These and other aspects of the i'nveutilon will be more clearly understood with
reference to the foliowing embodiments and detailed description. The details of one or more
embodiments of the invention are set forth m the accompanying drawings and the description
below. Other features, objects, and advantages -of the invention will be apparent from the
description and drawings, and from the claims. All refexences cited herein are mcorporated
" by reference. '

BRIFF DESCRIPTION OF THE DRAWINGS

[0040] Figure 1 demonstrates the activity of certain PPF polypeptides of the mvention in 2
food intake assay.

[0041] Figure 2 demonstrates the activity of additional PPF polypeptides of the invention in 2
food intake assay.
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[0042] Figure 3 demonstrates the activity of yet additional PPF polypeptides of the mvention
in a food intake assays.

[0043] Figure 4 demonstrates the activity of yet additional PPF polypeptides of the invention
in a food intake assay. | :

[0044] Figure 5 demonstrates the activity of certain PPF polypeptides of the invention in the
diet-induced obese (DIO) mouse model. |

[0045] Figure 6 demonstrates the activity of additional PPF polypepudes of the mventlon in
the DIO mouse model.

[0046] Figure 7 shows weight gain in rats.

[0047] Figure 8 demonsirates the activity of a PPF polypeptide of the invention in a food
intake assay I m the DIO mouse model as compared to PYY(3-36)

[0048} Figures 9A—9D demonstrate the effect of PPF pulypephdes of the invention on heart
tate and blood pressure, as compared to PYY and PYY(3—36)

[0049] Figure 10 demonstrates the activity of PPF polypeptides of the invention on 'gasiric
acid secretion. |

[6050] Figure 11 demonstrates the activity -of PPF polypepﬁdes of the mvenﬁon on gastric
acid secretion.

[0051] Figures 12 - 17 demonstrate the activity of PPF polypeptides of the invention on
' gastric emptying,

[0052] Figure 18 demonstrates the -activity of PPF polypeptides of the invention on
galibladder emptying.

[0053] Figure 19 demonstraies the activity of PPF polypeptides of fhe imvemtion on
 gallbladder emptying. '

[0054] Figure 20 demonsirates the activity of PPF poiypeptides of the invention on gastric
mucosal profection.

[0055] Figures 21A and 21B depict an exemplary effect of PYY(3-36) administration on
body weight in DIO mice.

[0056] Figures 22A and 22B depict an exemplary effect of PYY(3-36) administration on
food intake in the mice of Figures 21A and 21B, respectively.

iz



[0057] Figures 23A and 23B depict an exemplary effect of PYY(3-36) administration on
Tespiraiory quotient (RQ) during light and dark cycles in the mice of Figure 21A.

[0058] Figures 24A and 24B depict an exemplary effect of PYY(3-36) admmlstratmn on
epididymal fat pad weight in the mice of Figures 21A and 21B, respectively.

[0059] Figures 25A and 25B depict an exemplary effect of PYY(3-36) adminisiration on fat
and lean tissue mass in the mice of Figure 21B.

[0060] Figure 26 depzcts exemplary effects of PYY(3-36) administration on body weight at
various doses i DIO mice versus high-fat fed and low-fat fed control mice. :
[0061] Figure 27 depicts an exemplary effect of PYY(3-36) administration on weekly food
intake in the mice of Figure 26

[0062] Figures 28A and 28B depict exemplary - effects of PYY(3-—36) admmlsixahon on fat
and lean tissue mass in the mice of Figure 26.

[0063} Figures 294 and 29B depict exemplary efiects of PYY(3-36) administration on body
weight and food intake in DIO mice.

{0064] Figare 30 deplcts an exemplary effect of PYY(3-36) administration on epld1dymal fat
pad wezghi in the mice of Figures 29A and 29B. .

[0065] Figures 31A and 31B depict exemplary effects of PYY(3-36) administration on fat
and lean tissue mass in the mice of Figures 29A and 29B.

' [0066] Figures 32A and 32B depict exemplary effects of PYY(3-36) adminisiration on
metabolic rate during Iight and dark cycles in DIO mice.

[0067] Figures 33 depicts exemplary effects of various PYY(3-36) concentrations on
gallbladder weight in non-obese mice.

[0068] Figures 34A and 32B depict exemplary effects of prolonged PYY(3-36)
administration and withdrawi in DIO mice. ‘
[0069] Figure 35 depicts PYY(3-36) dose responsive decreases in food intake and body
weight in DIO prone rats. "

[0870] Figure 36 depicts exemplary effects of PYY(3-36) with and without co-administration
of amylin on fasting plasma parameters in DIC prone rats.
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[0071] Figure 37 depicts exemplary effects of PYY(3-36) with and without ce-administration
- of amylin on respiratory quotient (RQ) and energy expenditure (EE) in DIO prone rats.
[0072] Figare 38 depicts axemplary effects of PYY(3-36) with and without co-administration
of amylin on body composition in DIO prone rats. '
[0073] Figore 39 compares the calculated rate of degradation of an exemplary PPF
polypeptide to that of PYY(3-36). '
[0074] Figure 40 demonstraies exemplary effects of acuie administration of a PPF
polypepﬁde in food intake assays in mouse and rat models, as compared to PYY(3-36).
[0075] Figure 41 demonstrates exemplary effects of chronic administration of a PPF
polypeptide on body weight in rodent DIO models, as compared to I’YY(3—36).
[0076] Figure 42 depicis effects of administration of an exemplary PPF polypeptide on
feeding pattern in a rat model. o
[06877] Figure 43 depicts effects of administration of an exemplary PPF polypeptide on body
~ composition, as compared to PYY{3~36), in DIO mts.
- [0078] F igure 44 depicts effects of administration of an exemplary PPF polypeptide on
- triglyceride levels, as compared to PYY(3-36), n DIO mats.
[0679] Figure 45 depicts effects of administration of an exemplary PPF polypeptide on
gastric emptying, as compared to PYY(3-36), in rats.
| [0080] Figure 46 depicts effects of adminisiration of an exemplary PPF polypeptide on heart
rate and mean arterial pressure (MAP) in rats. '
[0081] Figure 47 depicts effects of administration of an exemplary PPF polypeptide on heart
rate and mean arterial pressure (MAP) in rats.
[0082] Figure 48 depicts effects of an exemplary PPF polypeptide, as compared to PYY(3-
36) with and without co-adminisiration of amyln on body weight in DIO prone rats.
[0083] Figure 49 depicts effects of two exemplary PPF polypeptides with and without co-
administration of antyiin on body weight in DIO prone rats. |

[0084] Figure 5¢ depicts effects of an exemplary PPF polypeptide with and without co-
administration of amylm or body compositicn in DIO prore rats.
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J0085] Figure 5% depicts effects of an exempiary PPF polypeptlde with and without co- .
administration of amylin on body composition in DIO prone rats.

[0086] Figure 52 depicts effects of PYY(3-36) or an exemplary PPF polypeptide with and
without co-administration of amylin on fasting insulin levels in rats.

[0087} Figure 53 depicts effects of an exemplary PPF polypeptide with and without co-
administration of amylin on RQ and EE in rats,

[0088] Tigure 54 compares the calculated rates of degradation of several PPF polypeptides to
that of PYY(3-36). . '

DETAX ED DESCRIPTION

[6089] The present invention relates gemerally to pancreatic polypeptide family (“PPF™)

polypeptides having et least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at

 least 92%, at least 94% or at least 97% sequence identity to PYY(3-36) over the entire Ieﬁgth

of PYY(3-36). The PPF polypepiides may compriss not more than 10, not more than 35, not

more than 3, not more than 2 or not more fhan 1 amino acid substinttions. The PPF

polypeptides also comprise at'least two PPF moiifs mmcluding at least the N-temminal

polyproline PPF motif and. the C-terminal tail PPF motif As used herein, “motif” refers o an

amino acid sequence that is characieristic of a specific biochemical function or defines an

: mdependenﬂy folded domain. Additional PPF motifs of the invention may correspond to a

motif of any of the PP family polypeptdes, including PP, PYY and NPY, for example the

type Il p-turn region motif of PYY, or the a-helical motif at the C-terminal end of PYY. In

cerfain embodiments, the PPF¥ polypepiides of the invention may not incinde any mmahzml |

amino acids.

[0090} The present invention also relates to PPF polypeptides useful in the treatment and
preveniion of metabolic conditions and d:lsorders In some embodiments, the PPF

polypeptides of the invention may have compa;abie or higher potency in the treatment and/or
prevention of metabolic conditions and disorders, as compared to naiive human PP, PYY,
PYY(3-36) or NPY. In-some embodiments, PPF polypeptides of the invention may exhibit
less potency but may possess other desirable features such as improved ease of manufacture,

~ stability, and/or ease of formulation, as compared o PP, PYY, PYY(3-36), or NPY.

[0091] In some embodiments, and without intending to be limifed by theory, 1t is believed that
the peripheral administration of the novel PPF polypeptides of the invention to a subject
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reduces nutrient availability, and thus is useful in the treatment and prevention of obesity and
related metabolic conditions or disorders. As such, the present invention provides PPF
polypeptide compositions and methods of using them to reduce muirient availability in a
" subject in need thereof for treating and preventing metabolic conditions or disorders that may
benefit from a reduction in nufrient avaﬂabi]ity.' These methods may be usefzl in the
 treatment of, for example, obesity, disbetes, including but not Iimited to type 2 or non-insniin
dependent diabetes, eating disorders, insulin-resistance syndrome, cardiovascular disease, or 2

combination of such conditions.

[0092} It has now been discovered that a PYY, PYY agonist or Pf’F polypeptide may bave
metabolic effects on the body and may be used to preferentially reduce or maintain body fat
_and spare or increase lean body mass.

[0093] The present mvem:mn is directed, in part, to affectng body composition by reducing
body weight, mammmmg body weight, or reducing body Weight gain, while seleétivciy |
reducing body fat or reducing or preventing body fat gain and maintaining or increasing lean
body mass. In certain situations, however, e.g., body building, it may be desirable to increase
body weight, for example, through selective nutrient intake (e.g., increasing the caloric or fat
content), while reducing or mamtammg percent body fat.

[0094] The methods of the invention contemplate the administration of an effective amount of
a PYY, PYY agonist or PPF polypeptide to 2 subject to affect the desired results as described
in the present application. '

[0095] The administered ?YY, PYY agonist or PPF polypeptide may be in the form of a
peptide, a prodrug, or.as pharmacentical salts thereof. The term "prodrug" refers to a
compound that is a drug precursor that, following administration, reieases the drug in vivo via
some chemical or physiological process, for example, protéoiyﬁc cleavage, or upon reaching
an environment of a certain pH. ‘

[0096] Methods of the mvention can be used on any individual in need of such methods or
individuals for whom pracﬁce of the methods is desired. These. individuals may be any
mammal including, but not Iimited to, hnmans,' dogs, horses, cows, pigs, chickens, turlcéys and
other commercially valuable or companion animals.

[D097] The section headings are used herein for organizational purposes only, and are not to
be consirued as in any way Jimiting the subject matter described.
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A PPF Polypeptides of the Invention and PPF Motifs

[0098] As discussed above, the present invention relates, at Jeast in part, to novel PPF
polypeptides comprising at least two PPF motifs, wherein the at least two PPF motifs include
at least the N-terminal polyproline PPF motif and the C-terminal tail PPF motif. The PPF
polypeptides of the inveniion will also exhibit at least 50%, at least 60%, at least 70%, at least
80%, at Ieast 90%, at least 92%, at least 94% or at least 97% sequence identity to a native
PYY(3-36) over the entire length of the PYY(3-36). In some embodiments,' the polypeptides
of the present invention will retain, at least in part, a biological achvxty of native human PP,
PYY or NPY, ez, the polypeptides of fhe present invention will generally be PP, PY'Y and/or
NPY agonists or antagonists. In some embodiments, the polypeptides of the present invention
will exhibit biclogical actmty in the freatment and prevention of metabolic conditions and
disorders. Further, the PPF polypeptides of fhe invention may include internal linker
compounds, may include chemical modifications at internal amino acid residues, or may be
chemically modified at the N-terminal or C-terminal residne. In some embodiments, the
polypeptides of the invention include only namIal L amino acid residues and/or modified
natural L amino acid residues. In some embodiments, the polypeptides of the invention do not
mcludc unmetural amino acld residues.

[0099] The PPF motifs of the mvenhon may correspond to any motif of any of the native PP
family polypeptides, including PP, PYY and NPY. A “PPF motif” is generally a structural -
component, primary, secondary, or tertiary, of a native PP family' polypeptide that is critical to
biclogical activity, i.e., biological activity is substantially decreased in the absence or
. disturbance of the motif.- PPF motifs can include any of those known in the art, including, but
not Timited to, the N-terminal polyproline type T motif of a native PP family polypeptide, the
“type II B-turn motif of native PP famnily poqu‘;epﬁde, the o-helical motif at the C-terminal end
of native PP family polypeptide, and the C-terminal tail moiif of mnative PP family -
polypeptide. More particularly, in the N-terminal polyproline PPF motif, amino acids
corresponding fo residues 5 and 8 of 2 native PP family polypeptide are generally conserved
as a proline. The type I B-turn moiif will generally inclnde amino acids corresponding to
residues 12-14 of a native PP family polypeptide. The o-helical moiif can genemlly exiend
from amino acids corresponding to approximately tesidue 14 of a native PP family
polypeptide to any point up to and i:nclﬁding the C-terminal end, so long as the a-helical motif
includes a sufficient number of amino acid residues such that ap o-helical turn is formed in
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solution. The o-helical motif can also inciude amino acid substitutions, insertions and
deletions to the native PP family sequence, so long as the a-helical turn is still formed in
solution. The C-ternuinal iail PPF motif generally incledes amino acids comresponding to
approximately the iast 10 residues of a native PP family polypeptide. In some embodiments,
the C-terminal tail motif includes the last 7, 6, or 5 residues of a native PP fainﬂy polypeptide.
In some embodiments, the C-terminal tail motif includes amino acid residues 32-35.

[00100] Tn one embodiment, the PPF polypeptld&e of the invention do not mclude any
unnatural amino acid resides, and further with the provisio that the PPE polypeptides of the
invention do not include any native PPF polypeptides (e.g.; FP, NPY(1-36), NPY(3-36),
PYY(1-36), PYY(3-36), NPY(2-36), NPY(4-36), PYY(2-36), PYY(4-36), PP(2-36), PP(3-
36), or PP(4-36)). In some embodiments, the PPF polypeptides of the invention do not
 include: Tyr'hPP, Lys“hpp Ast™iPP, Arg'°hPP, Ty'hPP, Giu®'hPP, Ala®hPP, Gin™hPP,

Gn™*HhPP, Phe®Arg®hPP, Phe’Tyr”'hPP, Phe’Glu”'hPP, Phe®Ala™hPP, Phe*Gin®*hPP,

 ProAla"hPP, T GIn>PP, | Arg STy Ty SerAlahPP,
Lys m«gmwwls‘a;”mé’hp? Lys*Arg Ty Ty Ser®Ala®hPP(2-36), Ala'NPY,
TyPNPY, Ala’NPY, Len?NPY, Phe’NPY, His?NPY, AlL’NPY, Ali‘NPY, AL'NPY,
Ty'pNPY, Ala’NPY, Ala®NPY, Al'°NPY, Ala"'NPY, Gly’NPY, Ala“NFY, Gly'“NPY,
Ala*NPY, Ala'NPY; Ala'"NPY, Gly'*NPY, Alz"NPY, Lys"NPY, Ala'NPY, Ala®'NPY,
AlZNPY, GIY°NPY, Ala®*NPY, Trp*'pNPY, Ala®NPY, Lys®NPY, Ala’*NPY, Al2”’NPY,
Phe?’NPY, Als®NPY, Ala®®NPY, Gn®NPY, Ala**NPY, Phe®’NPY, Ale*'NPY, Tip* pNPY,
AlSNPY, TrpNPY, Ale™NPY, Lys"NPY, Ale*NPY, Pro¥NPY, Leu*NPY, Als*NPY,

IysNPY, AL¥NPY, Phe¥NPY, His®NPY, GhiPropNPY, Arg’Pro™pNPY,

Phe®Pro*pNPY, Cys‘ProMpNPY Ast®Pro™pNPY, Phe’Pro*pNPY, Arg'Pro® pNPY,
Cys'Pro™ pNPY, Asp’Pro®* pNPY, Phe®Pro* pNPY, Arg*Pro™ pNPY, Cys*Pro* pNPY,
Asp’Pro®* pNPY, Asc’Pro™pNPY, Pro"Pro™pNPY, SerPropNPY, Trp®**'pNPY,
AlS'Pro™pNPY, Cys'Pro*pNPY, Lew’'Pio*NPY, PhePro*pNPY, Als™7*Pro™pNPY,

Pro! ' TyrPro*Pro®pNPY, Ahx(5-22)pNPY, Ahx(9-17)pNPY, des-AA(10- _20)-Cys™*Pro*-

pNPY, des-AA(10-17)-pNPY; des-AA(10-17)-Cys>*-pNPY, des-AA(10- -17)-Ala’*.pNPY,
des-AA(10-17)-Cys*-pNPY, des-AA(10-17-Glu'Lys' -pNPY, des-AA(10-
17Cys ™ Pro*pNPY, des-AA(10-17)GIu"Lys* Pro*pNPY, des-AA(10-
17CysPLen® Pro¥pNPY,  des-AA(11-17)Cys™'PropNPY, Pro™PYY, His“PYY,
Lys“hPYY(5-36), Arg'hPY Y(4-36), GIn*bPYY(4-36), Asn’hPYY(4-36), Lys” hPYY(4-36),
Ler®hPYY(3-36), ' VaPhPYY(3-36), Lys“hPYY(3-36), Tyr'”%pPYY, Pro"’Al“HPYY,
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Lev’'Pro*PYY, FMS-PYY, FMS-PYY(3-36), Fmoc-PYY, Fmoc-PYY(3-36), FMS,-PYY,
FMS,-PYY(3-36), Fmocy-PYY, Fmoc,PYY(3-36),. hPP(1-7)-pNPY, hPP(1-17)pNPY,
hPP(19-23)-pNPY, BPP(19-23)-Pro™pNPY, hPP(19-23)-His“pNPY, rPP(19-23)-pNPY,
1PP(19-23)-Pro*pNPY, rPP(19-23)-His*pNPY, hPP(1-7)-pNPY, hPP(1-17)-pNPY, hPP(i-
17)-His“pNPY, pNPY(1-7)-hPP, pNPY(1-7, 19-23}-hPP, cPP(1-7)-pNPY(19-23)-hPP,
cPP(1-7)-NPY(19-23)-His™*bPP, hPP(1-17)-His*pNPY, HPP(19-23)-pNPY, . hPP(19-23)-
Pro®pNPY, hPP(19-23)-His*pNPY, rPP(19-23)-pNPY, 1PP(19-23)-Pro*pNPY, tPP(19-23)-
His*pNPY, pNPY(1-7)-hPP, pNPY(19-23)}-hPP, pNPY(19-23)-Gin**hPP, pNPY(19-23)
His*'5PP, pNPY(19-23)-Phe’Gin*hPP, PNPY(19-23)-Phe’His*hPP, pNPY(1-7,19-23)-hPP,
PNPY(1-7,19-23)-Gin’*hPP, cPP(20-23)-Pro*-pNPY, cPP(21-23)-Pro**-pNPY, cPP(22-23}-
Pro*’-pNPY, cPP(1-7)-Pro’*-pNPY, cPP(20-23)-Pro’**pNPY, cPP(1-7,20-23)-Pro**-pNPY,
CPP(1-7)-pNPY{(19-23)-hPP, cPP(1-7)-pNPY(19-23)-His*hPP, or cPP(1-7)-gPP(15-23)-hPP.

[o0101} In another ezﬁﬂodiment, such PPF pbiypepﬁdes of the invention also do not
inchuide: THPRPYY(3-36), D hPYY(3-36), SerBPYY(3-36), Lys“hPY¥(3-36),
As™HPYY(3-36), Lys™WPYY(3-36), TrhPYY(3-36), Lys®Th*’hPYY(3-36),
Lys® e hPYY(3-36), Lys®Ser hPYY(3-36), Lys"’Lys hPYY(3-36), Lys®Asn®*hPYY(3-
36,  LyLys“hPYY(3-36), Lys>Thr*ShPYY(3-36), Thr e hPY Y (3-36),
T 'VaPHPYY(3-36), ThGE®EPYY(3-36), T Ie*hPYY(3-36), ThVal hPYY(3-
36),  ThUSRPYY(3-36),  Th'Leu™'WPYY(3-36), Th?Ser2hPY Y (3-36),
T Lys HPY Y (3-36), T’ Ast™*hPYY(3-36), TarZ'Lys hPYY(3-36), Thr” Th**hPYY(3-
36), The*"Phe*hPY Y (3-36), Phe* ™ hPYY(3-36), Phe?’Ser?hPYY(3-36),
Phe’’LyshPY'Y(3-36), Phe? Asn™hPYY(3:36), Phe?’Lys hPYY (3-36), Phe?’ Thr*hPYY(3-
36,  Gi®Ie™WPYY(3-36),  GW®Sa®HPYY(3-36),  Gh®Le™hPYY(3-36),
Gi®Asn*hPYY(3-36), GIn®Leu®hPYY(3-36), Gi®Thr'*hPYY(3-36), DT’ hPYV(3-
36), Ie*Leu’ hPYY(3-36), 1leSer2hPY Y(3-36), NeXLys hPYY(3-36), e Asn*hPYY(3-
36), Ie*Lys *hPY Y(3-36), Ne* Thr*hPY Y (3-36), D Phe’ WP Y Y(3-36), Vai*Ser hPYY(3-
36),  VaP’Lys®hPYY(3-36), VaP Asn*hPYY(3-36), VaPlLys¥hPYY(3-36),
Val’ ' The* *hPYY(3-36), He®'Ser?hPYY(3-36), Iie* 'Ly hPY Y(3-36), Iie® Asn**hPYY(3-36),
N6’ 'Lys hPYY(3-36), Tie® The*hPY Y (3-36), Te*'Phe®hPYY(3-36), Leu®'Ser®hPYY(3-36),
Len®'Lys™hPYY(3-36), Leu® Ast™*hPYY(3-36), Leu®'Lys hPY Y(3-36), Len T hPY Y (3-
36), Ser’Lys hPYY(3-36), Ser*Asn*hPYY(3-36), Ser’?Lys®hPYY(3-36),
Ser? Thr**hPYY(3-36), Ser Phe®hPYY(3-36), Lys*Asn™*hPYV(3-36), Lys Lys *hPYY(3-
36), Lys®The®*hPY Y (3-36), Lys**Phe**hPYY(3-36), Asn®*LyshPYY(3-36),
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Asn*Phe®*hPYY(3-36), Lys* Thr’®hPYY(3-36), Lys Phe *hPYY(3-36), Thr hPY'Y(4-36),
Phe’ hPYY(4-36), Te®hPYV(4-36), Val*hPYY(4-36), GIn®hPYY(4-36), e**hPYY(4-36),
VaP’hPYY(4-36), le* nPYY(4-36), Lew® IhPYY(4-36), Ser*hPYY(4-36), Lys hPYY(4-36),
Asn**hPYY(4-36), Lys* hPYY(4-36), Th*hPY Y (4-36), Phe**hPY Y(4-36),
Lys* T hPYY(4-36), Lys®Phe?hPYY(4-36), Lys®Ne®hPYY(4-36), LysVal®hPYY(4-
36), Lys®Gin®hPYY(4-36), Lys® e’ hPYY(4-36), Lys®Val"hPY Y (4-36),
Lys®Ile’'hPYY(4-36), Lys”Lev’ hPYY(4-36), Lys”Ser’ hPYY(4-36), Lys“Lys hPYY{4-
36),  Lys"Asn™*hPYY(4-36), Lys“Lys hPYY(4-36), Lys® The**hPY Y(4-36),
Lys®Phe’hPYY(4-36), Th*'Te®HPYY{(4-36), Th* Val®hPYY(4-36), Th’GIi®bPYY(4-
36), Thr* ' Re**hPYY(4-36), The? Val’*hPY Y (4-36), Th I hPYY(4-36),
Thr*'Leu’ 8PYY(4-36), Thr*'Ser hPYY(4-36), Thr”'Lys”hPYY(4-36), Thr” Asu**hPYY(4-
36), The* Lys hPYY(4-36), T Th *hPYY(4-36), Thr* Phe*hPY Y (4-36),
Phe”ﬂe”hPYY(Mé), Phe”" Vai*hPYY(4-36), Phe”’GIn®hPYY(4-36), Phe?”’lie’*hPY Y (4-
- 36), Phe’ Val’*hPYY(4-36), Phe”Tis* hPYY(4-36), Phe’Ler® hPY Y (4-36),
Phe”’Ser hPYY(4-36), Phe’’ Lys hPVY(4-36), Phe”’ Asn**hPYY(4-36), Phe”’Lys hPYY(4-
36), Phe?' TheSEPYY(4-36),  Phe”Phe™hPYY(4-36), Gl hPY Y (4-36),
Gl Val®hPYY(4-36), GIn®Tie*' kPY'Y(4-36), Gln”Leu“hPYY@-%), Gin®Ser’’ hPYY(4-
36) GIn”Lea”hPYY(4-36), Gin®Asp™hPYY(4-36),  GI”Len*hPYY(4-36),
GIn®Thr P Y Y(4-36), GIn®Phe hPYY(4-36), e Tis> hP Y'Y (4-36), e Leu® ' hPY'Y (4-36),
| DePSerhPYY(4-36), e Lys¥PYY(4-36), Te Asn™ *hPYY(4-36), Te™Lys hPY Y (4-36),
L™ Thr**hP Y Y (4-36), Ie* Phe**hPYY(4-36), VaP'lie* hPYY(4-36), Val**Len® hPY Y (4-36),
Valf"’Ser”thY@»ss), Val*’Lys”hPYY(4-36), Val®Asn*hPYY(4-36), Val*Lys*hPYY(4-
36), Val* Thr®hPYY(4-36), - Val'Phe’*hPYV(4-36), 1ie*'SerhPY Y (4-36),
¥ Lys™hPYY(4-36), T Ast™hPY Y (4-36), Te* LyshPYY(4-36), Tie® i *hPYY(4-36),
Len*' Phe**hPYY(4-36), Lew’'Phe®*hPYY(4-36), Len®'Ser’’hPYY(4-36), Val’Lys" hPY Y (4-
36),  Leu®Asn™hPYY(4-36), Le”Lys"hPYY(4-36),  Leu Thr'°hPYY(4-36),
Leﬁ31Phe35hPYY(4-36), Ser?LysHPYY(4-36), Ser?As™hPYY(4-36), SerLys hPYY(4-
36), Ser*Thr*hPYY(4-36), Ser’Phe’*HPYY(4-36), Lys> Ast*hPY Y (4-36),
Lys*’Lys hPYY(4-36), Lys  Thr* hPYY(4-36), Lys™Phe™hPYV(4-36), Am*Lys* hPYVY(4-
36), Asn’"Phe’*hPYY(4-36), Lys Thr'*hPYY(4-36), Lys Phe’*hPYY(4-36), T hPYY(5-
36), Phe”’ hPYY(5-36), Tie?®hPY Y (5-36), Val*nPYY(5-36), Gln”hPYY(5-36), lie’"hPY Y (5-
36), Val'hPYY(5-36), I hPYY(5-36), Leu ' hPY'Y(5-36), Ser2hPYY(5-36), LyshPY Y(5-
36), Asp*hPYY(5-36), Lys’hPYY(5-36), Tur®hPYY(5-36), Phe**hPYY(5-36),
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Ly Thr™hPYY(5-36), Lys Phe? hPYY(5-36), Lys®Te®hPYY(5-36), Lys*ValP*hPYY(5-
36), Lys®GinhPYY(5-36), Lys® e ®hPYY(5-36), Lys®*Val’hPY Y (5-36),
Lys®Tie* WPYY(5-36), Lys®Len’' hPYY(5-36), Lys™Ser’hPYY(5-36), Lys” Lys hPYY(5-
36), Lys® Ast™*hPYY(5-36), Lys®Lys hPYY(5-36), = Lys®Thr'°hPYY(5-36),

- Lys"Phe**hPYY(5-36), Th* Te®hPYY(5-36), Thr* Val*hPYY(5-36), Thr”’ GIn”hPYY(5-

36), T N RPY Y{5-36), Th? Val P Y Y(5-36), Th” e WP Y Y(5-36),
Thr'"Leu’ 'hPYY(5-36), T SerhPYY(5-36), Thi’ Lys hPYY(5-36), Thi* Asn**hPYY(5-
36), Th'LyshPYY(5-36),  Th®'ThP*’hPYY(5-36),  Thr*'Phe’*hPYY(5-36),
Phe?Te®*hPYY(5-36), Phe?’Val*hPYY(5-36), Phe”’GIn™®hPYY(5-36), Phe”Ne®hPYY(5-
36), Phe”' Vel hPY Y (5-36), Phe? i ' WPYY(5-36),  Phe”Leu’ hPYY(5-36),
Phe?’Ser hPYY(5-36), Phe?’Lys hPYY(5-36), Phe”’ Asn**hPYY(5-36), Phe’’Lys hPYY(5-
36), Phe? Thr *hPY Y(5-36), Phe?Phe®nPYY(5-36), G Le*hPYY(5-36),
G Val hPYY(5-36), Gln®Ls> hPYY(5-36), Gin®Len®’BPYY(5-36), Gln”Ser’’ hPYY(5-
36)  G®La™HPYY(5-36), = GuPAst™BPYY(5-36),  G®Le™hPYY(5-36),
GIn®Thr**hPYY(5-36), G Phe®*hPYY(5-36), Tie* Iie* hP Y Y(5-36), ™ Leu’ hPY Y(5-36),
Tie™Ser?hPYY(5-36), Ie’’Lys  hPYY(5-36), L™ Asr?HPY Y (5-36), L Lys*hPYY(5-36),
T ThPhPYY(5-36), Te Phe* HPYY(5-36), Val e kPYY(5-36), Val**Leu™ hPY Y(5-36),
ValPSer?hPYY(5-36), Val’Lys®hPYY(5-36), Val*®Asn®hPYY(5-36), Val*’Lys”hPYY(5-
36), Val* Th**hPYY(5-36), Val'PhehPYY(5-36), De®'SerhPY Y (5-36),
Tie ' Lys *hPYY/(5-36), Te’ Asr®hPYY(5-36), I Lys™ hPY Y(5-36), le* Thr’ P Y Y (5-36),
Lew’'Phe’*hPYY(5-36), Len’ Phe**hPYY(5-36), Len®'Ser hPYY(5-36), Veal’ Lys hPYY(5-
36),  Le®As™hPYY(5-36),  Lev’LyshPYY(5-36),  Leuw’'Thr*hPYY(5-36),
Lew®'Phe®hPYY(5-36), Ser?LystPYY(5-36), Ser?Asn**hPYY(5-36), SerLys hPYY(5-
36,  SePThEPYY(5-36),  SerPheWPYY(5-36),  LysAsnhPYY(5-36)
LysPLyshPYY(5-36), Lys  Th'hPYY(5-36), Lys* Phe**hPYY(5-36), Asn*Lys“nPYY(5-
- 36), Asn™*Phe’*hPYY(5-36), Lys  Thr hPY Y(5-36), ot Lys*Phe®hPYY(5-36).

[00192] Tn another embodiment, the PPF polypeptides of the invention do ﬁot include
any unnatural amino acid residues, and comprise a C-terminal tail motif of hPYY. The C-
‘terminal tail motif may comprise amino acid residues 32-35 of hPYY, e.g., Thr, Arg, Gln, Arg
{(SEQ ID NO: 351). In such an embodiment, the PPF polypeptides of the invention do not
incinde any natiire PPF polypeptides {e.g., NPY(1-36), NPY(3-36), PYY(1-36), PYY(3-36)),
NPY(2-36), PYY(4-36), PYY(5-36), (2-36)NPY, (2-36)PYY, Gn**hPP, Ie*'GIn*PP,
AlB'NPY, Ty'NPY, Al?NPY, Lew’NPY, Phe’NPY, His’NPY, Al’NPY, AL‘NFY,
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Al®NPY, Tyr'pNPY, Ala’NPY, Al’NPY, Ala''NPY, Ala''NPY, Gly’NPY, Ala"*NPY,
Gly"“NPY, Alz"NPY, Ala'*NPY, Ala""NPY, Gly"*NPY Ala"NPY, Lys"NPY, AlaNPY,
Ala?'NPY, Al2NPY, Gy NPY, Al NPY, Trp**pNPY, Ala®NPY, Lys”NPY, Ala*NPY,
AlZ'NPY, Phe”’NPY, Als?*NPY, Al®NPY, Gl NPY, Ala"NPY, PheNPY, Al*'NPY,
Tip’'pNPY, Al®NPY, Phe*NPY, His“NPY, ARx(5-22)pNPY, Ahx(S-1T)pNPY, des-
AA(10-17)-pNPY, des-AA(10-17)-Cys**"-pNPY de#AA(IO—l?)-AIa"””-pNPY, des-AA(10-
17)-Cys™-pNPY, des-AA(10-17)-Gla'Lys*'-pNPY, LyshPYY(5-36), Arg*hPYY(4-36),
GI*hPYY(4-36), Asn'hPYY(4-36), Lys®hPYY(4-36), Lew’hPYY(3-36), VaPhPYY(3-36),
LyshPYY(3-36), Tyr *pPYY, ProAla*hPYY, FMS-PYY, FMS-PYY(3-36), Fmoc-PYY,
Frmoc-PYY(3-36), FMS;-PYY, FMS;-PYY(3-36), Fmoc,-PYY, Fmoc,-PYY(3-36), hPP(1-7)-
pNPY, hPP(1-17)-pNPY, hPP(19-23)}pNPY, 1PP(19-23)-pNPY, hPP(1-7)-pNPY, hPB(1-17)-
pNPY, hPP(19-23)-pNPY, 1PP(19-23}-pNPY, pNPY(19-23)-GIn™*hPP, pNPY(15-23)
Phe®GIn**hPP, or pNPY(1-7,19-23)-GIn**hPP. '

100103] In another aspect, such PPF polypeptides of the invention comprising a C-
terminal tzil motif of BPYY also do mot include: ThBPYY(3-36), Ie®hPYY(3-36),
Thr*hPYY(3-36), Lys“Thi*'hPYY(3-36), Lys“Te’hPYY(3-36), Lys" Asn”*hPYY(3-36),
| LysSThr*iPYY(3-36), Thr'TIe®hPYY(3-36), Thr'Val®iPYY(3-36), Thr’GI®kPYY(3-
36, T ISWPYY(3-36),  ThOVaP'RPYY(3-36),  ThTeSPYY(3-36),
Th'Ler® hPYY(3-36), Th? T hPYY(3-36), Thi*'Phe¥hPYY(3-36), Phe? e hPYY(3-
36), Phe' TIr**hPYY(3-36),  GPUe*hPYY(3-36),  Gh®Th’hPYY(3-36),
Ne’*Te* BPYY(3-36), Te*Len®'hPYY(3-36), Ie**Thr*hPYY(3-36), De*Phe®hPYY(3-36},
Val ThrShPYY(3-36), Te*' Thr*hPYY(3-36), Iie*'Phe’**hPYY(3-36), Lev’ Thr*hPYY(3-
36), Thr”"hPYY(4-36), Phe™ hPYY(4-36), Iie®*hPY Y (4-36), Val®hPY Y(4-36), GInhPYY(4-
36), Ne*hPYY(4-36), Val’*hPYY(4-36), Tle* WPY Y (4-36), Lew’ hPYY(4-36), Thr**hPYY(4-
36), Phe*IPYY(4-36), Lys™Th”hPYY(4-36), Lys*Phe”iPYY(4-36), Lys* Te®hPYY(4-
36), Lys®Val*nPY Y (4-36), Lysﬁeln”h?wg-sﬁ), Lys®TIle**hPYY(4-36),
Lys®Val’"hPYY(4-36), Lys*Tie " hPYY(4-36), Lys”Leu’ hPYY(4-36), Lys”Thr* *hPYY(4-
36), Lys®Phe* hPY'Y(4-36), TheHe®hPYY(4-36),  Thi*’Val*hPYY(4-36),
Thr”' G hPYY(4-36), Th Le®hPYY(4-36), Thr™ Val*hPYY(4-36), Thr*’'Ie’'hPYY(4-
36), - Tt Len’'hPYY(4-36), The* The'*hPYY(4-36), = Th’ Phe’hPYY({4-36),
| Phe*TIe®hPYY(4-36), Phe”’Val*hPYY(4-36), Phe”'GInhPYY(4-36), Phe’lle™hPYY(4-
36),  Phe"'Val'hPYY(4-36), = Phe”Tle™nPYY(4-36), Phe?’Leu® hPYY(4-36),
Phe"-"’m?"‘hPYY@-sé}, Phe? Phe¥hPYY(4-36), Gir®he®hPYY(4-36), Gln®ValhPYY(4-
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36), Gle”Le® hPY Y (4-36), Gho®Ler® WPYY(4-36), GlnnghI”hPYY(di-?;ﬁ),
Gln”Phe“hPYY(é»-BQ, L™ Te” hPY Y(4-36), He*Leu™hPYY(4-36), Ne® Thr*hPY Y (4-36),

Ie*Phe*hPYY(4-36), Val®Ie*'nPYY(4-36), V ValLew’ WPYY(4-36), Val*Tr’ShPYY(4-
36), . Val’Phe®hPYY(4-36), e TP Y Y(4-36), Leu®'PhehPYY(4-36),
i.eu3‘Phe36hPYY(4-36), Lew’'Thr*°hPYV(4-36), Len’ Phe*bPYY(4-36), Th'hPYY(5-36),
Phe”hPYY(s-ss), nezshPYY(S-%), Val®hPYY(5-36), Gn®HPYY(5-36), e *hPYY(5-36),

Val*kPYY(5-36), Ie" BPYY(5-36), Leu®hPYY(5-36), T hPYY(5-36), Phe*hPYY(5-36),
Lys”mﬂhPW(s-%), Ly Phe” hPYY(5-36), Lys Ie®iPYY(5-36), Lys*ValhPYY(5-
36), Lys®GIn®hPY Y (5-36), Lys”ﬂe‘“’hPYY(s-sé) LysE‘VaI”hPYY{S-%),
Lys™Tie ‘hPYY(s-as), Lys“Lew hPYY(5-36), Lys®Thr'hPYY(5-36), LysPhe**hPYV(5-
36), The* Tie*hPY'Y{5-36), Thr* ' Val®*hPYY(5-36), Thr”’ GIn®hPYY(5-36),
T e bPYY(5-36), Thr'Val*hPYY(5-36), Tl hPYV(5-36), Th”Lec™' bPY Y(5-
36), The” Thr*hPY Y(5-36), Th* " Phe’*hPYY{(5-36), Phe” T hPYY(5-36),
Phe” Val*hPYY(5-36), Phe”’Gin®hPYY(5-36), Phe?Te™hPYY(5-36), Phe* Val*hPYY(5-
36),  PheUIMPYV(536),  PheLau’HPYY(5-36), Phe? Th*tPY Y (5-36),
Phe”Phe™hPYY(5-36), Gin®Le™hPYY(5-36), Gn®ValhPYY(5-36), Gln”ne“hPYY(s

36), = GI®Leu®mPYY(5-36), Gh®Tor*hPYY(5-36), G Phe’hPYY(5-36),
I "B HPY Y(5-36), e La® WPYY(5-36), Ie**ThP*iPY¥(5-36), Ie®Phe¥HPYY(5-36),
Val*IehPYY(5-36), Val'Let®'hPYY(5-36), ValP'ThWPYY(5-36), Val* Phe*hP Y Y (5-
36),  DS'TEPEPYY(536),  Ler®'Phe¥HPYY(536),  Len’'Phe™HPYY(5-36),
Lew’' The**hPY'Y(5-36), Leu’ ' Phe*hPY Y (5-36).

[00104] In yet another emobodiment, the PPF polypeptides of the invention do not
include those PPF-related polypeptides disclosed in WO 03/026591 and WO 03/057235,
- which are herein incomorated by reference in their entirety.

{06105} In another embodiment, the polypeptides of the mvenﬁon are at ieast 34 amino
acids Iength. in other embcdunents, the PPF polypepiides may be at least 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, or 33 amino acids in length. Further, in one embodiment, the
polypeptides of the invention inciude only natural 'L.amino acid residnes aﬁdfor modified
natural L amino acid residues. Aliernatively, in another embodiment, the polypeptides of the
. invention do not include unnatural amino acid residues.

. [00108) In yet another embodiment,‘ PPF polypeptides of the invention may exhibit at
least 60%, 65%, 70%, 80%, or 90% sequence identity to 2 native PYY({3-36) over the entire
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length of the PYY(3-36). Such PPF polypeptides of the invention may also exhibit at least
50%, at loast 60%, at least 70%, at loast 80%, at least 90%, at least 92%, at least 94% or at
least 97% sequence identity to a pative PP. In yet another embodiment, such PPF
polypeptides of the invention may exhibit at least 50%, at least 60%, at least 70%, at Jeast
80%, at loast 90%, at least 92%, at least 94% or at lesst 97% sequence identity to a ative
NPY.-

[60107} More specifically, in one aspect,r the present invention relates to novel PPF
polypeptides comprising at least two PPF motifs, wherein fe at loast two PPF motifs inciude
4t least the N-terminal polyproline PPF motif and the C-terminal tail PPF motif, and the PPF
polypeptide does not include any unnatural amino acid residues. Such PPF poljrpepﬁdes’ of
| the invention will exhibit at least 50% sequence identity to a native PYY{3-36) over the entire
lengfh of the PYY(3-36). In some embodiments, such PPF polypeptides have at least 34
anﬁnq acid residues. In some embodimens, such- PPF polypeptides of the invention may
exhibit at least 60%, at least 70%, at least 80%, at least 90%, at least 92%, at least 94% orat
least 97% sequence identity to a native PYY(3-36) over fixc cntirs length of the PYY(3-36).
Such PPF polypeptides of the invention may also exhibit at least 50%, at least 60%, at jeast
70%, at least 80%, at least 90%, at least 92%, at least 94% or at least 97% sequencs identity to
anative PP. Insome embodjméhts, the PPF polypeptides may comprise not more than 10, not
more than 5, not more than 3, not more than 2 or not more than 1 amino acid substitutions. In
" yet another émbodiment, such PPF polypeptides of the invention may exhibit at least 50%, at
ieast 60%, at least 70%, at least 80%, at least 90%, at least 92%, at least 94% or at least 97%
- sequence identfity fo a native NPY. '

[00108] In another aspect, the PPF polypeptides of the invention include PYY analog
polypeptides. Tn yet another aspect of the invention, the PPF polypeptides of the invention
include PPF chimeric polypeptides comprising a fragment of a PP, PYY or NPY polypeptide
covalently linked to at least onc additional fragment of a PP, PYY or NFY polypeptide,
wherein each PP, PYY or NPY fagment includes a PPF motif Such PPF analog
polypeptides and.PPF chimeric polypeptides of the invention will exhibit at least 50%
sequence identity to a native PYY(3-36) over the entire length of fhe PYY(3-36). In some
embodiments, such PPF polypeptides of the invention may exhibit at least 60%, at least 70%,
at Jeast 80%, at least 90%, at least 92%, at least 94% or at least 97% sequence identity to a
native PYY(3-36) over the entire length of the PYY(3-36). PPF polypeptides of the invention
' may also exhibit at least 50%, at least 60%, at least 70%, at lcast 80%, at least 90%, at icast
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92%, at least 94% or at least 97% sequence identity to 2 native PP. In yet another
cmbodiment, PEF polypeptides of the invention may exbibit at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 92%, at least 94% or at least 97% sequence:
identity to a nafive NPY. In certain embodiments, desirable PPF polypeptides may not
include N-terminal PP fragments in combination with C-terminsl NPY fragments.

[00109} PPF polypeptides useful in the invention may have a PPF activity greater than
or less than the native compounds for a particular activity. Thus, for example, PYY agonists
may have 3, 5, 10, 50, 100, 500, 1000 times or more activity than native PYY. Furthermore,
while it is desirable. to use a PYY agonist having similar or greater activity than native PYY,
one of ordinary skill in the art would understand that agonists having less activity than native
PYY would also be useful in the present invention. Such agonists, for example, may have
anywhere from 2, 5, 10, 15, or 20 fimes less activity than native PYY, but possess other
" desirable characteristics, e.g., solubility, bioavailebility, ease in mamfacturing or formulation,
or fewer side effects. In some embodiments, 2 PPF poiypepﬁdc useful in the invention may
be a PYY antagonist. | | -

[00110] . Examples of PYY agonists, more particularly PYY znalog agonists or agonist
analogs (analogs and derivatives of PYY), are ‘described i US. Pat 5,574,01¢,
W004/089279 WO 04/066966, WO 03!057235 WO 03/026591, WO 98/20885, WO
94122467 , the contents of which are incorporated by reference in their entirety. Other PYY"
analog agomists are described in Balasubramanism et al, Pept Res 1(1):32-5, 1998,
Balasubramaniam et al., Peptides 14: 1011-10616, 1993, Boublik ez al., . Med. Chem 32: 597-
601, 1989, Liu ef af,, I. Gastrointest Surg 5(2):14?—52; 2001, Gehlert et al., Proc Soc Exp Bicl
Med, 218:7-22, -1993 Sheikh et al, Am J Physiol. 261:G701-15, 1991, Potter & al Bur J
Pharmacol 267(3): 253-362, 1994, Lebon et al., J. Med. Chem 38:1150-57, 1995, Fournier et
al,, Mol Pharmacol 45(1):93-101, 1994, Kirby ez al, J. Med Chem 38: 4579-86, 1995, Becket
al., FEBS Letters 244(1): 119-122, 1989, Rist ef al, Bur J Biochemistry 247: 1019-1028,
1997, Soll et al., Bur J Biochem 268 (10): 2828-37, 2001, Cabrele ef al., J Pept Sci 6(3): 97-
1,’4.‘:2, 2000, Balasubramaniam et al., J] Med Chem 43: 3420-3427, 2000, Kitby ef al., J Med
Chem 36:3802-08, 1993, Grundemar ef al., Regulatory Peptides 62:131-136, 1996, Feinstein
et al. J Med Chem 35:2836-2843, 1992, Cox et al. Regulatory Peptides 75-76: 3-8, 1998,
Cabrele ef al, Peptides 22: 365-378, 2001, Keire et al. Biochemistry 39: 9935-9942, 2000,
Keire e ol Am. J. Physiol Gestroiniest Liver Physiol 279 G126-G131, 2000, and
incorporated herein by reference.
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(00111}

PYY, NPY, and PP constitute a family of C-terminally amidated peptides
involved in the regulation of gastrointestina! fimction, biood pressure, and feeding behavior.
Without intendmg to be hnnted by theory, the ability of these peptides to selectively bind and
activate Y receptor subtypes is believed to depend strongly on a st_éble solution structure,
including the so-called “PP-fold”. Table 1 (below) shows PP family ligand potercies at the
known receptors and the rank order of potencies of various hgands |

Table 1. Summary of receptor pharmacology for the PP family of recepiors

=PP

RECEPTORS | PHARMACCLOGY REFERENCE

Food Intake PYV(3-36)2PYY >> NPY , NPY{3-36),

Inhibition PP, Ac-PYY(22-36)

{peripheral} )

Gasiric PYY(3-36) =PYY >> NPY , NPY(3-36}

Emptying , PP, Ac-PYY(22-36)

Food Intalke PYY 2PYY(3-36)=NPY = NPY(3-36) lvengsretal., J. Pharmacol. Exp. Ther. 289: 1031~
Stimulation >PP 40, 1999

(cenh’al} _ )

Y1 TNPY =PYY > NPY(3-36)=PYY(3-36) | Iyengar et al,J. Fharmacol. Exp. Ther. 289: 1031~

40, 1599; Gehlert, Proc. Soc. Exp. Biol. Med. 218:

7-22, 1998; Michel et a]., Pharmacol. Rev. 50: 143- 7

50, 1598; US 5,968,819

NPY = PYY = PYY(3.36) = NPY(3-36)

Y2 Iyengar et al,, J. Pharmacol. Exp.’ Ther. 289: 1031~
>> PP 40, 1999; Gehiert, Pros. Soc. Exp. Biol. Med. 218:
7-22, 1998; Michel et al., Pharmacol. Rev. 50: 143-
50, 1998; US 5,968,819 :
¥3 NPY >PP>PYY Gehlert, Proc. Soc. Exp. Biol, Med. 218: 7-22,
1998; Michel et al., Phermacol. Rev. 50: 143-50,
1998.
Y4 PP>PYY > NPY >PYY(3-36) = Iyengar et al., J. Pharmacol. Exp. Ther. 289: 1031-
NPY{3-36} - : 40, 1999; Gehiert, Proc. Soc. Exp. Biol. Med. 218:
. 7-22, 1958; Michel et al., Pharmacol. Rewv. 50: 143-
_ 50, 1998; US 5,968,819 '
Y5 NPY =PYY =PP =PYY(3-36)= -} Iyengar et a1, J. Pharmacol. Exp. Ther. 289: 1031-
. NPY(3-36} 40, 1999; Gehiert, Proc. Soc. Exp. Biol. Med. 218:
7—22, 1998; Miche! et al., Phammnacol. Rev. 50: 143-
50, 1998; US 5,968,819
Y6 NPY =PYY =NPY(3-36)>PP Iyengar et al., J. Pharmacol Exp. Ther. 289: 1031~
40,.1999; Gehlert, Proc. Soc. Exp. Biol. Med. 218:
7-22, 1998; Michel et al., Pharmacol. Rev. 50: 143-
- 50, 1998; US 5,968,819 .
) PYY > NPY >>PYY(3-36)=PP Yang et al.,, Br. J. Pharmacol. 123: 1549-54, 1998
X7 PYY(3-36) 2PYY > NPY >>PP Haynes ¢t al,, Br. J. Pharmacol. 122: 1530-6, 1957
On PYY >>NPY =PYY(3-36}=PP Kawakubo ef al., Brain Res, 854: 30-4, 2000
[00112} Research has suggested that the differences in Y receptor binding affinities are

comelated with secondary and terfiary structural differences. See, eg, Keire ef al,
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Biochemistry 2000, 39, 9935-9942. Native porcine PYY has been characterized as nciuding
two C-terminal helical segments from reéidues 17 to 22 and 25 to 33 separated by a kink at
residues 23, 24, and 25, a tum centered around residues 12-14, and the N-terminus folded near
residues 30 and 31. Further, full-length porcine PYY has been characterized as including the
PP fold, stabilized by hydrophobic interactions among residues in fhe N- and C- termini. Ses
[00113] By “PP” is meant a pancreatic peptide polypeptide obtained or derived from
any species. Thus, the term “PP” includes both the human full length, 36 amino acid peptide
as set forth in SEQ ID NO: 1, and species variations of PP, including, e,g., murine, hamster,
chicken, bovme rat, and dog PP. In this senss, “PP,” “wﬂd-type ?P ” znd “native PP,” e,
unmockﬁed PP, are used interchangeably. '

[00114] By “NPY” is meant 2 neuropeptide Y polypeptide obtained or derived from
any species. Thus, the term “NPY™ includes both the human full lengih, 36 amino acid
 peptide as set forth in SEQ ID NO: 4, and specics variations of NPY, including, e.g., murine,
hamster, chicken, bovine, raf, and dog NPY. In this sense, “NPY,” “wild-type NPY,” and
“pative NPY™, i_e., unmodified NPY, are used intezchangeably.

[00115] By “PYY™ is meant a peptide YY polypepiide obtained or derived from any
species. Thus, the term “PY Y™ inchudes both the human full length, 36 ammo acid peptide as
' set forth in SEQ ID NO: 2, and species variations of PYY, including e.g., munne, hamster,
chicken, bovine, rat, and dog PYY. In this sense, “PYY™ and *wild-type PYY” and “naiive
PYY,” ie, ummodified PYY, are used: mterchangeably. In the context of the pi'esent
mvention, all modifications discussed with reference to the PYY analog polypeptides of the
presenit fnvention are based on fhe 36 amino acid sequence of native human PYY (SEQ ID
NO: 2).

[00116] By “PP agonist”, “PYY agonist”, or “NPY agonist” is meant a compound
which eficits 2 biological activity of native human PP, PYY, or NPY, respectively. Tt some
embodiments, the terms refer to a compound which elicits a biological effect in the reduction
of nutrient availability similar to that of pative uman PP, PYY, or NPY, for example a
compound (1) havi‘ng activity in food intake, gastric emptying, pancreatic secretion, or weight
loss assays similar to native human PP, PYY, or NPY, and/or (2) which binds specifically ina
'Y receptor assay or in 2 competitive binding assay with labeled PP, PYY, PYY(3-36), or NPY
from certain tissues having an abundance of Y receptors, including, e.g., area postrema. In

27



soTne bodjments, the agonist is not PP, PYY, PYY(3-36), and/or NPY. In some
embodiments, the agonists will bind in such assays with an affinity of greater than 1 pM. In
some émbo&iments, the agonists will bind in such assays with an affinity of greater than 1-5
nM. Such agonists may comprise 2 polypeptide having a PPF motif, an active fragment of PP,
PYY, or NPY, or 2 small chemical moiecule.

[00117} PYY, PYY(3-36) or agonists thereof may be modified at the N-terminal end,
C-terminal end and/or along its fength to modify other characteristics as available in the art.
Insertions, extensions, or substitutions as described above may be with other natural amino
acids, synthetic amino aclds, peptidomimetics, or other chemical compounds. The analeg
polypeptides of the inveniion may be derivatized by chemical alterations such as amidation,
glycosylaticn, acylahon, sulfatton, phosphorylation, acetylation, and cyclization. - Such
chemical alterations may be obtained through chemical or biochemical methodologies, as well
3 th;rough in-vivo processes, or amy combination thereof. Derivatives of the analog
polypeptides of the invention may also include conjugation to one or more polymers or small
molecule substituents. One typs of poij;mer cozijugation is Imkage or atachment of .
polyethylene glycol (“PEG™) poiymers, polyamino acids (e.g., poly-his, poly-arg, poly-Iys; .
etc.) and/or fatty acid chains of various lengths to the N- or C-terminus or amino acid residue -
side chains of a polypeptide analog. Small moiecule substituents include short alkyls and
. consirained alkyls (e.g., branched, cyclic, fiused, adamantyl), and aromatic groups.

[00118] “Reduced nutrient availability” is meant to include any means by which the
body reduces the nuirients available to the body to store as fat. Reducing nuirient availability
may be by means that include, but are not limited to, reducing appetite, increasing satiety,
affeciing food choice/taste aversion, increasing metabolism, and/or decreasing or inhibiting
food absorption. Exemplary mechanisms that may be affected include deIayed gastric
empt)nng or decreased absorption of food in the intestines.

{90119} “Increased nuirient availability” is meant to include any means by which the
body increases the nuirients available io the body to store as fat. Increasing nmirient
availability may be by means that include, but are not limited to, increasing appetite,
decreasing satiety, affecting food choicé, decreasing taste aversion, decreasing metabolism,
and/or increasing food absorption. Exemplary mechanisms that may be affected include
decreasing gastric hypomotilify or increasimg absorption of food in the infestines,



[066120) With regard to the methods to reduce nutrient availability, as used herein, a
“subject in need thereof” inciudes subjects who are overweight or obese or morbidly obese, or
desirous of losing weight. In addition, subjects Who are insulin resistant, glucose intolerant,
or have any form of diabetes mellitus (e. g type 1,2 or gestational diabetes) can benefit from
these methods to reduce nutrient availabiﬁty.

[00221] With regard to the methods to increase nutrient availability, as used herein, a
“subject in meed thereof” includes subjects who are underweight or destrous of gaining '
W&lght. :

[00122} A “subject” is meant to include any animal, mchuding bumans, primates, and
other mammals including rats, mice, pets such as cats, dogs, livestock such as horses, cattle,
pigs, sheep and goats, as well as chickens, turkeys and any other commercialty valuable or
companion animal for which body weight or altering body composition may be an issue,

{00123} As used herein, the term “dieting” is meant to include any means by which a
subject bas 2 rednced caloric intake elative to his or her caloric intake before begiming
meung_ Examples of dieting may inclnde, but are not limited 10, reducing the total amount of
food consumed overall, reducing consumuption of any one or more of protein, carbohydrate or
'fa:t components of fhe diet, or reducmg the nroporﬁon of fat relative to the proportion of
carbohydrates and/or protein in the diet, '

160124} By “mpeizbolic rate” is meant the amount of energy hberatsdfcxpended per umt
of time. Metabolism per unit time can be estimated by food consumption, energy released as
beat, or oxygen uvsed in metabolic processes. It is generally desirable to have a higher
metabolic rate when one wants to lose weight. For example, 2 pérson with & high metabolic
rate may be able to expend more energy (é.g., the body burns more calories) to perform an
activity than & person with a low metabolic rate for that activity.

[00125) As used herein, “lean mass” or “lean body mass” refers to muscie and bone,
‘Lean body mass does not neéessariiy indicate fat free mass. Lean body mass contains a smali
percentage of fat (roughly 3%) within the central nervous system (brain and spinal cord),
marrow of bones, and internal organs. Lean body mass is measured in terms of density.
Methods of measuring fat mass and lean mass inciude, but are not limited to, underwater
weighing, air displacement plethysmograph, x-ray, DEXA scans, magnetic resopance imaging
(MRI), computed tdmogi:aphy (CT) scams, adiabatic bomb calorimetry. In some
embodimesnt, body cémposition is measured pre- and post treatment using a rodent NMR.
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machine (EchoMRI-’fOOTM). Animals are placed i a restraining tube and placed in the NMR

for 2 minutes, and the amount of fat and lean mass, in grams, is guantified. In some

embodiments, body composition (lean mass, fat mass) for each animal is analyzed using a

Dual Energy X-ay Absorptiometry (DEXA) instroment per mamufacturer's instructions

(Lunar Piximus, GE Imaging System). In some embodiments, fat mass and lean mass is
' measured using mnderwater Weighing. In some embodiments, body composition is zhaasm*ed

using MRL In some embodiments, body composition is measured using a CT scan. In some

- embodiments, body composition is measored using adiabatic bomb calonmetry. Jn some

embodiments, body composition is measured using an x-rzy. In some embodiments, body

composition is measured using an air displacement plethysmograph. In some embodiments,

at the time of terminaiion of animal subjects, the retropmtoneal and mesenteric fat pads,

markers of visceral adiposity, are dissected out and weighed.

[00126] By “fat distribution” is meant the location of fat deposits in the body. Such -
Iocations of fat deposition include, for example, subcutaneous, visceral and ectopic fat depots.

[00127] By “subcutaneous faf” is meant the deposit of lipids just below the skin’s

surface. The amount of subcumneous fat in 2 subject can be measured using any method

available for the measm‘ement of subcutaneous fat. Meﬂlods of measm‘mg sabcutaneous fat

are known in the art, for exampie, those described in UL S Pateut No 6,530, 886 the entn'ety '
| of which is incorporated herem by reference.

[60128] By “visceral fat” is meant the deposit of fat as in&a—abdoﬁinﬂ adipose tissne.
Visceral fat sumounds vital organs and can be metabolized by the liver to produce blood '
cholesterol. Visceral fat has been associated with increased risks of conditions such as
polycystic ovary syndrome, metzabolic syndrome and cardiovascuiar diseases.

[00129] By eci:oplc fat storage” is meant Iipid deposits within and a:ound tissnes and
organs that constitute the lean body mass (e.g., skeletal muscle, hee.rt, liver, pancreas, kidneys,
blood vessels). Generally, ectopic fat siorage is an accumulation of lipids outside classical
adipose tissue depots in the body. |

[00130] As used herein, and as well-understood in the art, “treatment” is an approach
for obtaining beneficial or desired resulis, including clinical results. “Treating” or “palliating”
a disease, disorder, or condiﬁoﬁ means that the extent amd/or undesirable clinical
manifestations of a condition, disorder, or a disease state are lessened and/or tnme .course of
the progression is slowed or lengthencd, as compared to not treating the dlsnrder For
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example, in treating obesity, a decrease in body weight,-e.g., at least a 5% decrease In body
weight, is an example of a desirable treatiment result. Beneficial or desired clinical results
include, but are not limited to, alleviation or mﬁmﬁbn of one or more symptoms,
dirminishment of extent of discase, stabilized (i.e., not worsening) state of disease, delay or
slowing of disease progression, amelioration or palliation of the disease staie, and remission
(whether partial or iotal), whether detectable or undetectable. “Treatment” can also mean
prolonging survival as compared to expected survival if not receiving treatment. Further,
trmﬁng does not necessarily occur by administration of one dose, but ofter occurs upon
adminisiraﬁén of 2 series of doses. “Thus, i therapeﬁ'tically eifective amount, an amount
‘sufficient o palliéte, or an amount sufficient to treat a disease, disorder, or condition may be
administered in one or more adminisirations.

[006131] As used herein, the term “therapeutically effective amount™ means the amount
of the PPF polypeptide in the composition that will elicit the biological or medical response in
a tissne, system, subject, or human that is being sought by the subject, researcher,
veterinarian, medical doctor or other clinician, which inclades alleviation of the symptoms of
the disorder being treated. The novel methods of treatment of this invention are for disorders
known to those skilled in the art. " |

[00132] As used herein, the term “prophylactically effective amouni” means the
amount of the active compounds in the composttion that will elicit the biological or medical
response in a tissue, system, subjeét, or humnan that is being sought by the subject, researcher,
vetermarian, medical doctor or other clinician, to prevent the onset of obesity or an obesity-
' related disorder, condition or disease in subjects as risk for obesity or the obesity-related

' disorder, condition or disease, ' ‘

[80133] As used herein, the singniar form “a”, “an”, and “the” includes plural

references unless otherwise indicated or clear from éontext. For eﬁample, as will be apparent

from context, “a” PYY agonist can include one or more PYY agonists.

[00134] By “amino acid” and “amino acid residue” is meant natural amino acids,

unpatural amino acids, and modified amino acid. Unless stated to the conirary, any reference

fo an amino acid, generally or specifically by name, includes rcferénce toboththeDand the L

stereoisomers if their structure allow such stereoisomeric forms. Natural amino acids incipde

alanine (Ala), arginine (Arg), asparagine (Asn), aspartic acid (Asp), cysteine (Cys), ghutamine

(Gln), ghutamic acid (Glu), glycine (Gly), histidine (His), isoleucine (Iie), isucine (Leu),
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Lysine (Lys), methionine (Met), phenylalanine (Phe), proline (Pro), serine (Ser), threonine
(Thr), tryptophan (Ttp), tyrosine (Tyr) and valine (Val). Unnatural amino acids include, but
are niot limited to homolysine, homoarginine, azetidinecarboxylic acid, 2-aminoadipic acid, 3-
aminoadipic acid, beta-alanine, aminopropionic acid, 2-aminobutyric acid, 4-aminobutyric
acid, 6-aminocaproic acid, 2-zmincheptanoic acid, 2-aminoisobutyric acid, 3-aminoisbutyric
acid, 2-aminopimelic acid, tertiary-butylglycine, 2,4-diaminoisobutyric acid, desmosine, 2,2°-
diaminopimelic acid, 2,3-diaminopropionic acid, N-ethylgiycine, N-ethylasparagine,
bomoproline, hydroxylysine, allo-hydroxylysine, 3-hydroxyproline, 4-hydroxyproline,
isodesmosine, allo-isoleucine, N-methylalanine, N-methylglycine, N-methylisolsucine, N-
methylpentylglycine, N-methyivaline, naphthalanine, norvaiine, norieucine, ormithins,
pentylglycine, pipecolic acid, thioproline, sarcosine and ciizulline. Additions] unnatural
amino acids include modified amino acid residues which are chemically blocked, reversibiy or
irreversibly, or chemically modified on their N-terminal amino growp or their side chain
groups, as for example, N-methylated D and L amino acids or residues wherein fhe side chain
| fimctional groups are chemically modified to another functional group. For example,
modified amino acids include methjonine sulfoxide; methionine sulfons; aspartic acid- (beta-
methyl ester), a modified amino acid of aspartic acid; N-ethyiglycine, 2 modified amino acid
of gly&ine; or alanine carﬁoxamide, a modified amino acid of alanine. Additional residues
that can be incorporated are described in Sandberg ef al., J. Med. Chem. 41: 2481-91, 1998,
[00135] By “Ahx” is meant 6-amino hexanoic acid,

[00136] Certain human sequences of peptides in the PPF are as follows (in
‘conventional one-letter amino acid code): |

PP: APLEPVYPGD NATPEQMAQY AADLRRYINM LTRPRY (SEQ IDNO: 1)

PYY:  YPIKPEAPGE DASPEELNRY YASLRHYLNL VTRQRY (SEQID NO:?2)
PYY(3-36): IKPEAPGE DASPEELNRY YASLRHYINL, VTRORY (SEQ ID NO: 3)

NPY:  YPSKPDNPGE DAPAEDMARY YSALRHYINL ITRQRY (SEQ ID NO:4)
100137) Speciés homologs of human PYY include those amino acid sequences of SEQ

ID NOs, 7-28.

[60138] As mentioned above, these peptides are C-terminally amidated when expressed
physiologically, but need not be for the purposes of the instant invention. In other words, the
C-terminus of these peptides, ‘as-weli as the PPF polypeptides of the present inveniion, may
have a free ~OH or —-NH; group. These peptides may also have other post-transiational
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modifications. One skilled in the art will appreciate that the PPF polypeptides of the present
invention may also be constructed with an N-terminal methjonine residue.

[00239] PPF polypeptides of the mvcnuon mclude the PPF polypeptides of the Formula
(1) (SEQ ID NO: 30):

Xaay XaazXaag}iaumXaas)(aa7ProXaag}iaalg
Xaay Xaay; Xaa3 Xaas Xaa;s Xangs Xaa;; Xaays Xaaye Tyr
Xaay) Xaaz Xaay Leu Xaays Xaays Xaazy Xaays Xaay Xaas,
Xaa;; 'ﬁJI‘AIg GlnArg Xaa35
wherein: -
' Xaay is Tyr, Ala, Phe, Tip, or absent;

Xaa, is Pro, Gly, d-Ala, homoPro, hydmxme or absent;

Haa; is [le, Ala, NorVal, Val, Len, Pro, Ser, Thr or absent;

Xaa, is Lys, Ala, Gly, Arg, d-Ala, homoLys, homo-Arg, Glu, Asp, or absent;

Xaag is Glu; Alg; Val, Asp,Asn,orGln,

Xaaqis Ala, Asn, His, Ser, or Tyr;

Xaayg is Gly, Ala Ser, sarcosine, Pro, or Aib;

Xaayg is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;

Xaay; is Asp, Ala, Gln, Asz, Gin, Pro, Aib, or Gly;

Xaays is Ala or d-Ala; -

Xaags is Ser, Ala, Thr, Pro, or homoSer;

Xaay, 15 Pro, Ala, homo-Pro, hydroxyPro, Aib, or Gly;

Xagys is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;

Xaase is Giu, Ala, Asp, Asn, or Gln; -

Xaarr is Len, Ala, Met, Tip, Tle, Val, or NorVal;

Xazg is Asn, Asp, Ala, Giu, Gln, Ser, or Thr;

Xaayo is Arg, Tyr, Lys, Ala, Gln, or N(Me)Alz;

Xazy; 18 Tyr, Ala, Met, Phe, or Leu;

Xaag, is Als, Ser, Thr, or d-Ala;

Xaass is Ser, Ala, Asp, Thr, or homoSer:

Xasgys is Arg, homoArg, Lys, homeLys, Om, or Cit;

Kaaye is His, Als, Arg, homoArg, homoLys, Om, or Cit;

Xaay, is Tyr or Phe;

Xaapg is Leu, Lie, Val, or Ala;

Xaazg is Asn or Gh!,

Xasy is Len, Ala, NorVal, Val, lie, or Met;

Xaag, is Ala, Val, le, or Leu; and '

Xaazg is Tyr; N(Me)Tyr, His, Trp, or Phe;

[00140] ‘with the proviso that said PPF polypeptide is not a pative PPF polypeptide,
NPY(2-36), NPY(4-36), PYY(2-36), PYY(4-36), FP(2-36), PP(4-36), Al:'NPY, Ala’®NPY,
AlNPY, Al’NPY, Al'NPY, TyrpNPY, ARNPY, AlVNPY, Al'NPY, Al NPY,
Gly“NPY, Ala“NPY, Ala'NPY, Ala'"NPY, Ala*NPY, Lys®NPY, Ala?NPY, Ala”NPY,
Lys“NPY, Alz*NPY, Phe”’NPY, Ale®®NPY, GIn®NPY, Als®NPY, Ale’'NPY, Phe’*NPY,
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Hs'NPY, Lew’hPYY(3-36), ValhPYY(3-36), Lys®hPYY(3-36), Pro'*Ala'*hPYY, BPP(1-
7)-pNPY, hPP(1-17)-pNPY, Tyr' NPY, Ala™NPY or hPP(19-23)-pNPY.

[00141] In another erﬁbodime:rt, the PPF polypeptides of Formula I also do not include:
Phe? WP YY(3-36), He®hPYY(3-36), Val®hPYY(3-36), GinhPYY(3-36), Val*hPYY(3-36),
OHPYY(3-36),  Lew’'hPYY(3-36),  Phe*WPYY(3-36),  Lys*Phe”hPYY(3-36),
Lys®*I®nPYY(3-36), Lys®Val®hPYY(3-36), Lys Gl hPYY(3-36), Lys®ValPhPY Y (3-
36),  Lys®Le'hPYY(3-36), . Ly Lew’ hPYY(3-36), Lys>Phe *hPYY(3-36),
Phe’ Tle”*hP Y Y(3-36), Phe*Val*hPY Y (3-36), Phe?’GI®HPYY(3-36), Phe? Val'hPYY(3-
36,  PhTSMPYY(3-36),  Phe’Lew’'nPYY(3-36),  Phe”Phe*WPYY(3-36),
G®Val®hPYY(3-36), Gin®le*hPYY(3-36), Gin®Lew’iPYY(3-36), Gln™Phe*hPYY(3-
36), Var’De'hPYY(3-36), Val’Ler’ hPYY(3-36), Val®Phe¥hPYY(3-36), or
Lev*'Phe* P Y Y(3-36). |

[00142] - As will be recognized by one of skill in the axt, the polypeptides of Formula I
' may be in the free acid form, or may be C-terminally amidated.

1 PYY Analog Polypeptides of the Present Invention

[09143] ‘The PYY analog polypeptides of the present invention will generally include at
least two PPF motifi including the N-terminal polyproline PPF motif and the C-ferminal tail
PPF motif, and will generally retain, at least in paﬁ, a bidiogical aciivity of native human
PYY, e.g., the PYY analog polypeptides of the preseni invention will generally be PYY
agonists, Moreovez, the PYY analog polypeptide will have at least 50%, at ioast 60%, at least
70%, at least 80%, at least 90%, at least 92%, at least 94% or at least 97% sequence identity to
PYY(3-36). “Ta some emBodiments, the PYY anaiog polypeptides of the present invention will
exhibit PYY activity in fhe treatment and prevention of metabolic conditions and disorders.

-[00144} ~ In one embodiment, the PYY analog polypeptides of the invention do mot
nclude any wmatural amino acid Tesides, and further with fhe provisio that fhe PYY analog
polypeptides of the invention do not include any native PYY polypeptides or 1-4 N-terminal
deletions thereof {e.g., 4PYY(I-36), PYY(2-36), PYY(3-36)), PYY(4-36)). "In some
embodiments, the PYY analog polypeptides of the invention do not include: Pro®'PYY,
HEHPYY  LysShPYV(5-36), Arg'hPYY(4-36), Gh'nPYVY(4-36), Asn*WPYY(4-36),
Lys®hPYY(4-36), Lew’hPYY(3-36), Val’hPYY(3-36), LyshPYY(3-36), Tyr~'pPYY,
ProPAla“HPYY, Leu*Pro*PYY, FMS-PYY, FMS-PYY(3-36), Fmoc-PYY, Fmoc-PYY(3-
36), FMS,-PYY, FMS,-PYY(3-36), Fmoc,-PYY, or Fmoc, PYY(3-36).

34



[00145] In another embodiment, such PYY analog polypeptides of the invention also
do not include: ThrhPYY(3-36), Ne®hPYY(3-36), Ser hPYY(3-36), Lys hPYY(3-36),
ASNPYY(3-36),  LysUHPYY(3-36),  ThrWPYY(3-36),  Lys”Th’hPYY(3-36),
Ly *Te™hPYY(3-36), Lys"Ser hPYY(3-36), Lys“Lys hPYY(3-36), Lys" Asn™ hPYY(3-
36),  Ly®LyshPYY(3-36), . Lys®ThhPYY(3-36),  Thr Le”hPYY(3-36),
TRV B PYY(3-36), T GI®HPYY(3-36), T e hPYY(3-36), Th”'Val*hPYY(3-
- 36), Th? Te* hPY Y (3-36), The*'Lev* ' hPY Y(3-36), The?'Ser " hPYY(3-36),
Th*'Lys®hPYY(3-36), Thr” Asn**hPYY(3-36), Th*’Lys hPYY(3-36), T The hPY Y(3-
36,  ThPPhe®nPYY(3-36),  PheNBPYY(3-36), Phe?'Ser hPY Y{3-36),
Phe’"LysPhPYY(3-36), Phe” Asn*hPYY(3-36), Phe”’Lys hPYY(3-36), Phe* Thr *hPY Y(3-
36), Cir®Ne*hPYY(3-36), GI®Ser”hPYY(3-36), Gln®Leu™ hPYY(3-36),
GhPAss*hPYY(3-36), GIn®Lev tPYY(3-36), GIr®Thr*hPYY(3-36), Ne* e hPYY(3-

o 36), He*"Leu WPY Y (3-36), lie®*SerhPYY(3-36), Ie**Lys hPYY(3-36), Ne*Asn™hPYY(3-

36), Te®¥Lys“hPYY(3-36), Te* Thr tPYY(3-36), e Phe HPY Y (3-36), ValSer hPYY(3-
36), . Val'Lys"hPYY(3-36), ValP? Ast*hPYY(3-36), ValPLys hPY ¥(3-36),
VaP ThrShPYY(3-36), Tie*'Ser?hPYY(3-36), Le* Lys hPYY(3-36), i’ Asr™*hPY ¥(3-36),
Te*'Lys®hPYY(3-36), Nle* Thr* WP YY(3-36), Tie*'Phe’*hEY Y (3-36), Leu’'Ser“hPY Y(3-36),
Lew*'Lys bPYY(3-36), Leu” Asn™1PYY(3-36), Ler®'Lys™hPYY(3-36), Lew® Thr *hPY Y(3-
36,  SelLysPEPYY(3-36),  SerAsMRPYV(3-36),  Ser“Lys"HPYY(3-36),
Ser THHPYY(3-36), SerPhe hPYY(3-36), Lys Asi*HiPYY(3-36), Lys Lys hPYY(3-
36),  LyThoBPYY(3-36),  Lys Phe®WPYY(3-36),  Asn™Lys*hPYY(3-36),
Asn¥PhehPYY(3-36), Lys' > ThrPYY(3-36), Lys**Phe*hPYY(3-36), Thr' hPYY(4-36),
. Phe”'HPYY(4-36), Ie®hPYY(4-36), Val**hPYY(4-36), GPhPY Y(4-36), N hPYY(4-36),
Val hPYY(4-36), Te* hPY Y (4-36), Len* hPYY(4-36), Ser’hPYY(4-36), Lys HPYY(4-36),
Asn*hPYY(4-36), LyshPYY(4-36), - TuhPYY(4-36), -  Phe*nPYY(4-36),
Ly Th"WPYY(4-36), Lys®Phe”hPYY(4-36), Lys®Tie”hPYY(4-36), Lys"Val hPYY(4-
36),  Ly@GIPHPYY(4-36), Ly he™iPYY(4-36),  LysValhPYY(4-36),
Ly e hPYY(4-36), Lys®Len’ hPYY(4-36), Lys”Ser"hPYY(4-36), Lys™Lys" hPYY(4-
36),  LyAst®IPYY(4-36),  Lys®LysWPYY(4-36),  Lys™Th*hPYY(4-36),
Ly Phe hPYY(4-36), ThIePHPYY(4-36), Th?Val*hPYY(4-36), Thr G hPYY(4-
36), Th* Te**hPY Y (4-36), Tar* Val’®hPY Y (4-36), Th* Tie” hPY Y (4-36),
TheLen* WPYY(4-36), Thi¥'SerhPYY(4-36), Thr”'Lys hPYY(4-36), Thr' Asn”*hPYY(4-
© 36), Th?'Lys> hPY Y (4-36), The* The' *hP Y Y{4-36), Thr? Phe*hPYY(4-36),
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Phe? T *hPYY(4-36), Phe* Val*hPYY(4-36), Phe” GInhPYY(4-36), Phe’ N hPY Y (4-
36), Phe”’Val’*hPYY(4-36), Phe?’Ic®'hPYY(4-36),  Phe”'Len’'hPYY(4-36),
Phe?’Ser?hPY Y (4-36), Phe? Lys hPYY(4-36), Phe? Asn™hPY Y(4-36), Phe” Lys hPYY(4-
36),  PheTrWPYY(4-36),  Phe’’Phe*RPYY(4-36), GPIe®hPYY(4-36), -
GIn®Val*hPYY(4-36), Gin®le’ hPYY(4-36), GEPLev* hPYY(4-36), Gi®Ser hPYY(4-
36), G®Ler®™hPYY(4-36), Gt P Asn¥hPYY(4-36),  Gn®Len™hPYY(4-36),
Gin® T’ hPY Y(4-36), GinPhe *hPY Y(4-36), Te¥Ie* ThPY Y (4-36), Ie**Leu* hPY Y (4-36),
De¥Ser WP YY(4-36), ne”Lys”hPYY(ms), HeP Asn*hPYY(4-36), e Ly hPYY{4-36),
TP Thr*hPY Y (4-36), Te®PheShPY Y (4-36), Val T hPY Y(4-36), Val*Ler HPY Y (4-36),
VaP'SerhPYY(4-36), VaP Lys hPYY(4-36), Val®Asn*hPYY(4-36), Val'Lys hPYY(4-
36), ValP* Tir**hPYY(4-36), Val**Phe*hPY Y (4-36), Te*'Ser*hPY Y (4-36),
e 'Lys HPYY(4-36), Tie* Asn® hPYY(4-36), Ie*'Lys* hPYY(4-36), ie* Thr'*hPYY(4-36),
Leu®'Phe’*hPYY(4-36), Leu’'PhehPYY(4-36), Leu*'Ser“hPYY(4-36), Val'Lys hPYY{4-
36), LeusiAsn‘“hPYYG»Sﬁ)_, Len’'Lys"hPYY(4-36),  Len®T™*hPYY(4-36),
Leu? Phe¥HPYY(4-36), Ser”Lys hPYY(4-36), Ser”Asn hPYY(4-36), S SeP Lys BPYY(4-
36), Ser 2T *hPY Y (4-36), Ser?Phe®hPYY(4-36),  Lys As*hPYY(4-36),
Lys Lys hPYY(4-36), Lys33Thr3"’hPYY(4-36) Ly PhehPYY(4-36), As*Lys WPYY (4
36), Asn**Phe*’hPYY(4-36), Lys”Thx"’hPYY(ms) Lys* Phe’hPYY(4-36), Th ' hPYY(5-
36), Phe”bPY Y (5-36), ne”hPYY(s-sﬁ), Val®*hPYY(5-36), GIn® hPYY(5-36), HeXhPYY(5-
 36), VaP'hPYY(5-36), i 'hPY Y (5- -36), Len® WPYY(5-36), Ser’*hPYY(5-36), Lys hPYY(5-
136), Asn hPYY(5-36), Lys*hPYY(5-36), Thr'*hPYY(5-36), Phe**hPYY(5-36),
Ly Thi'hPY Y(5-36), Lys”Phe” hPYY(5-36), Lys®Te®hPYY(5-36), Lys®Val*hPYY(5-
36), Lys®GInhPYY(5-36), Lys”Tle®hPYY(5-36), Lys> Val "hPY Y (5-36),
Ly T WPYY(5-36), Lys*Lew’ hPYY(5-36), Lys”Ser”hPYY(5-36), Lys”Lys hPYY(5-
36), Lys® Asn™hPYY(5-36), Lys®Lys hPYY(5-36), Lys® Thr*®hPY Y(5-36),
Ly Phe’*hPYY(5-36), Thr'lePhPYY(5-36), Th”'Val®hPYY(5-36), Thr' Gin hPYY(5-
36),  ThPLe¥WPYY(5-36),  TWVaPRPYY(5-36),  ThOTehPYY(5-36),
ThLer? BPYY(5-36), Thi® Ser*hPYY(5-36), Th'Lys hPYY(5-36), Thr’ Asn™*hPYY(5-
36),  ThfLys"hPYY(5-36),  ThA'ThWPYY(5-36),  Thr''Phe**hPYY(5-36);
Phe? NI PYY(5-36), Phe?'ValP hPYY(5-36), Phe”GInhPYY(5-36), Phe” e bPYY(5- -
36), Phe?’ValhPYY(5-36), Phe’ ¥ WP Y Y(5-36), Phe¥Len'hPYY(5-36),
Phe’SerhPY Y(5-36), Phe” Lys "hPY'Y(5-36), Phe’’ Asn® HP Y Y(5-36), Phe”LyshPY Y (5-
36), Phe?’ Thr*hPYY(5-36), Phe?Phe®hPYY(5-36),  Gin” I hPYY(5-36),



GlPVal®hPYY(5-36), Gin™Te* hPYY(5-36), Gin*Lev’'hPYY(5-36), Gin®Ser’? hPY Y(3-
36), Gin®Leu> hPYY(5-36), Gin® Asn>hPYY(5-36), Gl®®Leu®hPYY(5-36),
GInP T hPY Y (5-36), Gln®Phe *HPYY(5-36), [le™Iie> hPY Y (5-36), e’ Leuw’ hPY Y (5-36),
Te¥Ser hPYY(5-36), Ne¥Lys kPYY(5-36), Te™ Asn®*hPYY(5-36), Lie*Lys hPYY(5-36),
e T hPY Y (5-36), Te¥Phe’*hPYY(5-36), Val e’ hPYY(5-36), Val™ Len® hPYY(5-36),
Val'Ser?hPYY(5-36), ValP'Lys hPYY(5-36), Val’Asn*hPYY(5-36), Val'Lys hPYY(5-
36), ValP*Thr*hPY Y(5-36), Val**Phe’ hPYY(5-36), He*!Ser*hPY Y (5-36),
e LysPhPYY(5-36), e A hPYY(5-36), Iie*' Lys™ hPYY(5-36), Ie* Thr**hPY Y(5-36),
Len® Phe®hPYY(5-36), Lev''Phe® hPYY(5-36), Leuw’'Ser*hPYV(5-36), Val' Ly hPYY(5-
36),  Leu’'As™hPYY(5-36),  Leu’'Lys“hPYY(5-36),  Leu’'Thr®WPYY(5-36),
Lew®'Phe’ hPYY(5-36), Ser’Lys hPYY(5-36), Ser’*Ast™*hPYY(5-36), Ser’Lys hPYY(5-
36), Ser ’Thr’*hP Y Y(5-36), Ser 2 Phe**hPYY(5-36), Lys 2 Asn®*hPYY(5-36), -
LysPLys hPYY(5-36), Lys Thr' *hPYY(5-36), Lys Phe’hPYY(5-36), Asn**Lys hPYY(5-
36), Asn™*Phe’ hPYY(5-36), Lys Thr*hPY Y(5-36), or Lys Phe**hPY Y(5-36).

[00146) In some embodiments, the PYY analog polypeptides of the invention do not

include any ummatural amino acid residues, and comprise a C-terminal tail motif of KPYY.

The C-terminal motif may comprise amino acid residues 32-35 of hPYY, e.g., Thr, Axp, Gin,

Arg (SEQ ID NO: 351). In such an embodiment, the PYY analog polypeptides of the
invention do not include any native PYY polypeptides or 1-4 N-terminal deletions thereof
(e.., PYY(1-36), PYY(2-36), PYY(3-36) and, PYY(4-36)). In some embodiments, such

PYY analogs do not include: Lys®hPYY(5-36), ArghPYY(4-36), Gh'BPYY(4-36),

Asn*hPYY(4-36), Lys”hPYY(4-36), Ler’hPYY(3-36), Val'hPYY(3-36), Lys BPYY(3-36),

Ty¥pPYY, Pro’Ala™*hPYY, FMS-PYY, FMS-PYY(3-36), Fmoc-PYY, Fmoc-PYY(3-36),

FMS,-PYY, FMS;-PYY(3-36), Finocz-PYY, or Fmoc,-PYY{3-36).

[00147]  Tnanother aspect, such PYY analog polypeptides of the invention comprising a
C-terminal tail motif of hPYY also do mot include: ThP’hPYY(3-36), NehPYY(3-36),
Thr'ShPYY(3-36), Lys”m”hévm-ss), Lys®lie nPYY(3-36), Lys> Asn’*hPYY(3-36),
LysThr'*hPYY(3-36), Thr'Ie*hPYY(3-36), Thr'Val*hPYY(3-36), Thr' Gl hPYY(3-
36), Th? e *hP Y Y(3-36), The”' Val*hPYY(3-36), Th e 1P Y Y (3-36),
Tat Ler® hPYY(3-36), Thi¥ Thr®hPYY(3-36), Thr*'Phe*hPYY(3-36), Phe’lie™hPYY(3-
36,  PheVTHOWPYY(-36),  GEPIEPIPYY(3-36),  GIn®ThrhPYY(3-36),
L L’ WPYY(3-36), Tie"Len’ hPYY(3-36), Ne Thr'hPYY(3-36), Ne**Phe”hPYY(3-36),
Val* The'ShPYY(3-36), Iie*'Thr®hPYY(3-36), Ile*'Phe™WPYY(3-36), Ler’ Thr'hPYY(3-
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'Ihr”hPYY(4—36) Phe”"BPYY(4-36), I EPYY(4-36), ValP*hPYY(4-36), Gin®hPYY(4-
36), Te™"hPYY(4-36), Val*hPYY(4-36), N’ ' hPYY(4-36), Leu hPYY(4-36), Thr*hPY Y-
36), Phe’*hPYY(4-36), Lys”Thr hPYY(4-36), Lys®Phe”’hPYY(4-36), Lys®Ie™hPYV(4-
36),  LysValhPYY(436),  Lys“GE™BPYY(4-36),  Lys*Ie™hPYY(4-36),
. Lys®var’hPYy(4-36), Lys®Te” hPYY(4-36), Lys”Len’'hPYY(4-36), Lys*Thr’*hPYY(4-
36),  Ly"PhehPYY(436),  ThPTIPHPYY(436),  Th'Val®hPYy(4-36),
The''GIn”hPYY(4-36),  Thi*'Tie™hPYY(4-36), Thr''VaP*hPYY(4-36), Thi®'Te’'hPYY(4-
36), Thf"lgu“hPYY(z;-se), Th? T WP Y Y (4-36), The"PhehPYY(4-36),
Phe”TIs®hPY Y (4-36), Phe”"Val®hPYY(4-36), Phe?’G™hPYY(4-36), Phe’lie®hPYY(4-
36), Phe’'Va hPY Y (4-36), Phe” Tl HPY Y (4-36), Phe’Leu* hPYY(4-36),
Phe” Thr*hPYY(4-36), Phe”’Phe™hPYY(4-36), Gin®Le hPYY(4-36), Gin®Val*hPYY(4-
36),  GhPIehPYvY(4-36), G_ln”LeuﬁhPYY@éﬁ), G ThehPYY(4-36),
Glr™PhehPYY(4-36), Ie™ NI’ hPYY(4-36), Te®¥Lev™ hPYY(4-36), B TurLPY Y(4-36),
T Phe*hPYY(4-36), Vallle”hPYY(4-36), vﬂz”Leu”hPYY@-ss), Var* Thr*hP Y Y (4-
36),  Val’Phe®hPYVY(4-36), e Thr*hPY Y (4-36), Leu*'Phe**hPYY(4-36),
Lev’'Phe**hPYY(4-36), Leu®' Thr**hPYY(4-36), Len’ Phe®hPYY(4-36), Thr* hPY Y (5-36),
. Phe”’BPYY(5-36), ﬂe”hPYY(ﬁ-ss) Va®*hPYY(5-36), G™hPYY(5-36), Ie™hWPYY(5-36);
ValhPYY(5-36), i hPY Y(5-36), Ler* hPYY(5-36), ij%PYY(S-BQ, Phe*’hPYY(5-36),
- Lys® Th'hPYY(5-36), Lys®Phe’ nPYY(5-36), LyszsllezshPYY(S-Sﬁ), P Val®hPY Y (5-
36),  Lys®GhPYY{5-36), Lys®Tie¥hPYv(5-36), LysBVa13°hPYY(5~36),
Lyl hPYY(5-36), Lys®Leu” hPYY(5-36), Ly The *hPYY(5-36), Lys®Phe™hPYY(5-
36),  TWUNSWPYY(5-36),  ThPVaPHPYY(5-36),  ThP'GPRPYY(5-36)
The"Ie®hPYY(5-36), ThrZVal hPYY(5-36), Tie"lie™ hPY ¥(5-36), The’"Leu’'hPYY(5-
36).  Th*'Thr*hPYY(5-36), Thr'Phe*hPYY(5-36), = Phe’NeP*hPYY(5-36),
Phe’'Val®*hPYY(5-36), Phe” G hPYY(5-36), Phe’ s hiPYY(5-36), Phe’ ValP'hPyy(s-
36),  Phe’IMPYY(5-36), Phs”Lev’'5PYY(5-36),  Phe” ThrhPYY(5-36),

Phe”Phe’*hPYY(5-36), GIn™Ne**hPYY(5-36), GIn®Va hPYY(5-36), Gin”ﬂe“hPYY(s-
36), Gh®Len® hPYY(5-36), GIn®> T WP Y Y(5-36), Gin®Phe’*hPYY(5-36),
Ie* e hPYY(5-36), Te**Len® hPYY(5-36), He Thr*hPY Y(5-36), Ne**Phe*hPYY(5-36),
- Var' e hPYY(536), Val’Leu'hPYY(5-36), Val*Thr**hPYY(5-36), Val**Phe’ HPYY(5-

36), e Th**hPY Y (5-36), Leu® Phe*hPYY(5-36), Lev® Phe¥nPYY(5-36),
Leu’ The hPYY(5-36), or Len’'Phe*hPYY(5-36).
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[00148] In some embodiments, the PYY analog polypeptides of the invention are at
least 34 amino acids in length. In some embodiments, the PYY analog polypeptides of the
invention include only natural I amino acid residues and/or modified natural L amino acid - '
tesidues. In some embodiments, the PYY analog polypeptides of the invention do not nciude

urmatural amino acid residues.

[00149] More pariicuiary, in ons aspect, the present invention relates to PYY analog

polypeptides including one or more amino acid sequence modifications. Such modiﬁéations

 inchude snbsﬁﬁxﬁons, inseriions, and/or deletions, alone or in combination. In some
embodiments, the PYY amalog polypeptides of the inveniion include one ar more
modifications of a “non-esseniial” amino acid residne. In the context of the invention, a “non-
essential” amino acid residue is a residue that can be altered, i.e., deleted or substituted, in the
native human PYY amino acid sequence without abolishing or substantially reducing the PYY
agonist activity of the PYY aﬁalog polypeptide. In some embodiments, the PYY analog
polypeptides of the invention retain at least about 25%, or from about 30%, about 40%, about

 50%, about 60%, about 70%, about 80%, about 90%, abont 95%, about 98%, or about 99%
percent of the biological activity of native buman PYY with regard to the reduction of nuirient
availsbility. In another embodiment, the PYY analog polypeptides of the invention exhibit
improved PYY agonist activity. In some embodiments, the PYY analog polypeptides of the
invention exhibits at least about 110%, about 125%, about 130%, about 140%, about 150%,
about 200%, or more of the biologicai activity of native human PYY with regard to the
reduction of nutrient availability. |

[00150] PYY apalog polypeptidels arc those baving a potency in one of the assays
described herein (including food imtake, gasiric empfying, pancreatic secretion, body
composition or weight reduction assays) which is equal fo or greater than the potency of NPY,
PYY, or PYY(3-36) in that same assay. In some embodiments, PYY analog polypeptides of
the invention may exhibit improved ease of mannﬁctﬁ:e, stability, and/or ease of formulation,
as compared to PP, NPY, PYY, or PYY{(3-36).

a. Substintions

[00151} In one embodiment, the PYY analog polypeptides of the invention may have
one or more substitutions in the amino acid sequence of native human PYY {SEQ IDNO: 2),
alone or in combination with one or more insertions or deletions. In some embodiments, the
subéﬁmﬁon does not abolish or substantially reduce the PYY agonist activity of the PYY
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analog polypeptide. ‘In one aspect, the present invention relates to PYY analog polypeptides
that have a single substitution, or consecutive or non-consecuiive substitution of more than
one amino acid residues in the amino acid sequence of native human PYY (SEQ ID NO: 2).
In some embodiments, the PYY analog polypeptides of the invention include one, two, three,
four, five, six, seven, eight, nine, or ten amino acid substitutions. -

[00152]  In some embodiments, the amino acid residues of native human PYY (SEQ ID
NO: 2) at the helical C-terminus region of PYY (e.g., Tesidues 20, 24, 25, 27 and 29), the tail
end residues (32-36), and/or the N-terminns prolines at position 5 and 8 are not substituted. In
Some embodiments, amino acid residues are not -substitited at positions 32 through 36 of
native human PYY (SEQ ID NO: 2). In another embodiment, amino acid residues of native
human PYY (SEQ ID NO: 2) are not substituted at one or more amino acid sequence
positions selected from: 5, 7, 8, 20, 24, 25, 27, 29, 32, 33, 34, 35, 36, and any combination
thereof. ' | '

[00153] Substitutions may include comserved amino acid substitntions. A
“conservative amino acid sabstitation” is one in which the amino acid residue is replaced with
_ an amino acid residue having a similar side’ chain, or physicochemical characteristics (e.g.,
electrostatic, hydrogen bonding, isosteric, hydrophobic features). Families of amino acid
residues having similar side chafns are known in the art. These families inclnde amino acids
with basic side chains (e.g., Iysine, arginine, histidine), acidic side chains (e.g., aspartic acid,
- glutemic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine,
threoniﬁe, tyrosine, methionine, cysteine), nonpolar side chains (e.g.; alanine, valine, leucins,
isoleucine, proline, phenylalanine, tryptophen), B-branched side chains {(e.g., fhreonine,
valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan,
histidine). ' - '

[00154] In another embodiment, the PYY analog polypeptides of the invention may
inclnde substitutions of one .or more unnatlrral and/or non-amino acids, e.g., amino acid
mimetics, into the sequence of PYY (SEQ ID NO: 2). In some embodiments, the non-amino
acids inserted into the sequence of PYY (SEQ ID NO: 2) may be B-turn mimetics or linker
molecules, such as —NH-X-CO-, wherein X = (CHz)n (where n can be 2-20} or -NH-
CHoCHy(-0-CHzCH;-0-)u-CH,-CO- (where m = 1-5). Linker molecules can inchude
aminocaproyl (“Aca™), B-alanyl, and 8-aminc-3,6-dioxaoctanoyl. [B-turn mimetics are
available commercially (RioQuadrant Inc, Quebec, Canada) and have been described im
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literature (Hanessian et al., Tetrehedron 12789-854 (1997); Gu et al., Tetrahedron Letters 44:
5863-6 (2003); Bourguet et al., Bioorganic & Medicinal Chemistry Letiers 13: 1561-4 (2003);
Grieco ef al., Tetrahedron Letters 43: 6297-9 (2002); Souers ez al., Tetrahedron 57: 7431-48
(2001); Tsai et al, Bioorganic & Medicinal Chemistry 7: 29-38 (1999} Vlrgx]m et al
Tetrahedron 53 663544 (1997)). Bdum mimetics can include mimic A and mimic B

illustrated below.
H
¥ 5
i ¢ © 4 o co

imic B
mimic A o

[60155) PYY analog polypeptides comprising amino acid sequence P-tum mimetic
substitutions- include native human PYY (SEQ ID NO: 2), wherein amino acids at positions x
and x+1 ate substituted with B-turn mimetics selected from the group consisting of mimic A
and mimic B, whcremxls selectedﬁomﬁemnoasﬁsatammoamdpo&ﬁons 8 to 14 of
native human PYY. Altenatively, known dipeptide turn inducers may be snsbtituted, for
example, Ala-Aib and Ala-Pro dipeptides. '

[00156] Other PYY ané]og polypeptides comprising amino acid sequence substitutions
include the PYY analog polypeptides of the Formula (IT) (SEQ D NO:'88):

XaagXaazXaag}(aumXaasXaayProXaagXaaw .
Kaayy Xasy; Xaas Xaajs Xaays Xaas Xaa; Xaay Xaas Tyr
Xaag) Xaay; Xaays Leu Arg Xaays Tyr Xaayg Asn Xaas,
Xaag) Thr Arg G']Il Arg Xaa35
wherein:

Xaa, is Tyr, Ala, Phe, 'I‘rp, or absent, ,

Xaaj is Pro, Gly, d-Ala, homoPro, hydroxy-Pro, or absent;

Xaag is lle, Alle, NorVal, Val, Leu, Pro, Ser or Thr;

Xazay i Lys, Ala, Gly, Arg, d-Ala, homoLys, homoArg, G, or Asp;

Xaag is Glu, Ala, Val, Asp, Asn, or Gin;

Xaayis Ala, Asn, His, Ser, or Tyr;

Xaag is Gly, Ala Ser, sarcosine, Pro, or Ajb;

Xaayg is Glu, Als, Asp, Asn, Gin, Pro, Aib, or Gly;

Xaayy is Asp, Ala, Gy, Asn, Gln, Pro, Aib, or Gly;

Xaau is Ala or d—A].&; A

Xaay; is Ser, Ale, Thr, or homoSer;

Kaais is Pro, Ala, homo-Pro, hydroxy-Pro, Aib, or Gly;

Xaays is Glu, Ala, Asp, Asn, Gln, Pro, Aib, or Gly;.

Xaayg is Glu, Ala, Asp, Asn, or Gin;

Xaay7is Leu, Ala, Met, Trp, Iie, Val, or NorVal;

Xaajg is Asn, Asp, Ala, Gie, Gln, Ser or Thr;

Kaayg is Arg, Tyr, Lys, Ala, Gln, or N(Miec)Alz;
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Xaag is Tyr, Ala, Met, Phe, or Ley;

Xaaz is Ala, Ser, Thr, or d-Ala;

Xaays is Ser, Ala, Thr, or homoSer;

Xaagg is His or Ala; .

Xaagg is Ley, Tle, Val, or Ala; '
Xaasg is Leu, Ala, NorVal, Val, Iie, or Mef;
Xaas is Als, Val, Tle, or Len; and

Kaass is Tyr, N(Me) Tyr, His, Trp, or Phe;

[06157} with the proviso that said polypeptids is not a native PPF polypeptide, PYY(2-
36), PP(2-36), Ala°NPY, Lev’hPYY(3-36), Val’hPY Y(3-36), hPP(1-7)-pNPY, or hPP(1-17)- '
pNPY; ' '

[0G158] In another embodiment, the PY'Y anzlog polypeptides of Formula I also do not
include:  Te®hPYY(3-36), Val®*hPYY(3-36), Val’hPYY(3-36), Tl hPYY(3-36),
Ler®'hPYY(3-36), Phe**hPYY(3-36), Vel Il PYY(3-36), ValLeu®hPYY(3-36),
Va13°Phe36hPYY(3-36), Leu”Phe”hPYY(s-se).'

[00159] - As will be recognized by one of skill in the art, the polypeptides of Formuia I
may be in the free acid form, or may be C—tenmnally amidated.

[00160] Other PYY analog poiypepﬁdes comprising amino acid sequence substitutions
inchude the PYY analog polypephdes "of the Formula (II) (SEQ ID NO: 348):

Xaal Xaa2Xa33Xaa4ProX335Xaa7PmXaa9){aalg
Xaay Xaar, Xanars Xesis Xaas Xaas Xaarr Xaag Xaa Tyr
Xaag Xaay, Xaay; Leu Arg Xaays Tyr Xaas Asn Xaaz
Xaan ThrArg Qin ArgXaags .
wherein:

Xaa; is Tyr, Phe, Trp, or absent;

Xas, is Pro, Gly, d-Ala, homoPro, hydroxy-Pro, or absent;

Xaz, is Ile, Ala, NorVal, Val, Leu, Pro, Ser or Thr;

Xaay is Lys, Ale, Gly, Arg, d-Ala, homoLys, homoArg, Glu, or Asp;

Xaag is Glu, Ala, Val, Asp, Asn, or Gln;

Kaa;is Ala, Asn, His, Ser, or Tyr;

Kaas is Gly, Ala Ser, sarcosine, Pro, or Aib;

Xaayg is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;

Xaay; is Asp, Ala, Ghu, Asn, Gin, Pro, Aib, or Gly;

Kaarg is Ala or d—Ala,

Xaays is Ser, Ala, Thr, Pro, or homoSer;

Xaay, is Pro, Ala, homo-Pro, hydroxyPro, Aib, or Gly;

Xaays is Gln, Ala, Asp, Asn, Gln, Pro, Aib, or Gly;

Xaay¢ is Glu, Ala, Asp, Asn, or Gln;

Xaa;7is Len, Ala, Met, Trp, Tle, Val, or NorVal;

Xaayg is Asn, Asp, Ala, Glu, Gin, Ser or Thr;

Kanyg is Arg, Tyr, Lys, Ala, Gln, or N(Me)Alz;

Xaag; is Tyr, Ala, Met, Phe, or Leu;
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Xaagy is Ala, Ser, Thr, or d-Ala;

Xaays is Ser, Ala, Thr, or homoSer;

Xaaye 15 His or Ala; '
Xaayg is Leu, Tle, Val, or Ala;

Xaasp is Leu, Ala, NorVal, Val, Ile, or Met;
Xaas, is Ala, Val, Tie, or Leu; and :
Xaayg is Tyr, N(Me)Tyr, His, Trp, or Phe;

[o0161] _ with the proviso that said polypeptide is not a nativé PPF polypeptide, NPY(2-
36), PYY(2-36), PP(2-36), Ala®NPY, Ala'NPY, Ala®NPY, Ale’NPY, Tyr'oNPY, Ala’NPY,
Al2''NPY, Al2"NPY, Ala"NPY, Gly"“NPY, Al*NPY, Als"NPY, AlsNPY, Ala®NPY,
Lys'®’NPY, Als®'NPY, Ala®NPY, Lys®NPY, Ala®NPY, Phe’’NPY, Ala®NPY, GIn®NFPY,
Al NPY, - A’'NPY, Phe*NPY, His“NPY, Leu’hPYY(3-36), ValshPYY(3—36),
Lys**hPYY(3-36), Pro"Ala'*hPYY, Tyr'NPY, Ala’NPY, or hPP(19-23)-pNPY.,

[00162] in another embodiment, the PYY analog po}ypepﬁdéé of Formula III also do
not include: HePHPYY(3-36), Val®hPYY(3-36), Val"hPYY(3-36), Le’'hPYY(3-36),
Lev®'hPYY(3-36), Phe®HPYY(3-36), Val'Ie* hPYY(3-36),  Val’Len’'hPYY(3-36),
Val**Phe hPY Y(3-36), or Leu’ ' Phe**hPYY(3-36). ' '

[00163} As will be xecogmzed by one of skill in the art, the pclypepndes of Formula Il
may be in the free acid form, or may be C-terminally amidated.

[00164] = Other PYY anzlog polypeptides comprising amino acid sequence substitutions
include the PYY analog polypeptides of the Formula (IV) (SEQ ID NG: 349}

Xaa; Xaay Xaa, Xaa, Pro Xaag Xaa; Pro Xaag Xaa)y
Xaay; Xaay, Xaas Xans Xaays Xaajs Xaayy Xaajg Xaags Tyr
Xany) Xaay Xasgs Leu Arg Xaagg Tyr Xaayg Asn Xaay
Xaag; Thr Arg Gin Arg Xaaag
wherein:

Xaa; is Tyr, Phe, Trp, or absent;

Xaa, is Pro, Gly, d-Ala, bomoPro, hydroxy-Pro or zhsent;

Xaas is lle, Ala, NorVal, Val, Leu, Pro, Seror Thr; . '

Xany is Lys, Ala, Gly, Arg, d-Ala, homoLys, homoArg, G, or Asp;

Xaag is Glu, Ala, Val, Asp, Asn, or Gln;

Xaayis Alz, Asn, His, Ser, or Tyr; '

Xaay 1s Gly, Ala Ser, sarcosine, Pro, or Aib;

Xaayg is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;

Xaay; 1s Asp, Ala, Ghu, Asn, Gln, Pro, Aib, or Gly;

Xﬁ&]g is Alaor d—Ala;

Xaays is Ser, Ala, Thr, or bomoSer;

Xaaia 15 Pro, Ala, homo-Pro, hydroxyPro, Aib, or Gly;

Xaa;s is Glu, Ala, Asp, Asn, Gln, Pre, Aib, or Giy;

Xaa;g is Glu, Alz, Asp, Asn, or Ging
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‘Xaay7 is Len, Ala, Met, Tip, [ie, Val, or NorVal;
Xaayg is Asn, Asp, Ala, Glu, Gln, Ser or Thr;
- Xaayg 15 Arg, Tyr, Lys, Ala, Gln, or N(Me)Als;
Xaay; is Tyr, Ala, Met, Phe, or Leu;
Xaay, 1s Ala, Ser, Thr, or dusis:
Xaaj; 15 Ser, Ala, Thr, or homoeSer;
Xaayg 1s His or Ala;
Xaasg is Leu, He, Val, or Ala,
Xaagg is Leu, Alz, NorVal, Val, Tie, or Met;
Xaay is Ala, Val, Ile, or Lew; and
Xaaye is Tyl', N(MB)T}/I, :Hiss TIP» orPhe;

[00165] with the proviso that said polypeptide is not a native PPF polypeptide, PYY(2-
36), Ala®NPY, Leu’hPYY(s-ss), or Val’hPYY(3-36).

[00366) In another embodiment, the PYY analog polypeptides of Formu]a IV also do

not imclede: [e®hPYY(3-36), Val®®hPYY(3-36), Val’hPYY(3-36), Ne’'hPYY(3-36),

Leuw’'hPYY(3-36), Phe’’hPYY(3-36), Val“lie’'hPYY(3-36), Val*Leu’'hPYY(3-36),
a13°Phe“hPYY(3-36), orLeu31Phe36hPYY(3-36) |

[00167] - As will be recognized by one of skill in the art, the polypeptides of Formula v
may be in the free acid form‘,_ or may be C-terminally amidated.

[00168]  Other PYY anaiog_ polypeptides comprising, amino acid sequence linker
substitutions inchude PYY(1-4)Aminocaproyl(14-36) (TUPAC [Aca®*|PYY) (Aminocaproyl
' is abbreviated as “Aca™), PYY(1-4)Aca(15-36), PYY(1-4)Aca(16-36), PYY(1-4)Aca(22-36)
(AUPAC [Aca®'|PYY), and PYY(1-9)Aca(25-36) (IUPAC [Aca““]PYY) (SEQ ID NOS:
180-184).

b.  Deletions and Truncations
[00165] = In another embodiment, the PYY analog polypeptides of the im?tion may
have one or more amino acid residues deleted from the amino acid sequence of native human
PYY (SEQ ID NOQ: 2}, alone or in combination with one or more insertions or substitutions.
In one aspect, the PYY analog polypeptides of the invention may have one or more amino

acid residues deleted from the N-terminus or C-terminus of native hnman PYY (SEQ ID NO: .

2), with the proviso that the polypeptide is not SEQ ID NO: 3. In another embodiment, the
PYY analog polypeptides of the invention may have one or more amino acid residues deleted
at amino acid positions 2 through 35 of native buman PYY (SEQ ID NO: 2). Such deletions

may include more than one consecutive or non-consecutive deletions at amino acid positions 2



through 35 of native human PYY (SEQ ID NO: 2). In some embodiments, the amino acid
residues at positions 24 through 36 of native human PYY (SEQ ID NO: 2) are not deleted.

[00170} In another embodiment, the PPF polypeptides of the invention described in
Forrmulas I to VII may include N or C-terminal trancations, or internal deletions at amino acid
positions 2 to 35 of Formula L I, 1M1, IV, V, VI or VII, so long as at least one biological
* activity of a native PPF polypeptide is retained. In some embodiments, the amino acid
residues at positions 5 throngh 8 and 24 through 36 are not deleted. In some embodlments the
amino acid residues at posiiions 5 through 8 and 32 through 35 are not deleted,

c. Insertions
[00171]  In another embodiment, the PYY analog polypeptides of the invention may
have one or more amino acid residues mserted inte the amino acid sequence of native human
PYY (SEQ ID NQO: 2), alone or in combination with one or more deletions and/or
 substitutions. Tn one aspect, the present invention relates to PYY analog polypeptides that
have a single insertion, or consecutive or non-consecutive isertions of more than ons amino
acid residues into the amino acid sequence of native human PYY (SEQ ID NO: 2). In some
embodiments, amino acid residues are not inserted at positions 24 through 36 of native human
- PYY (SEQ ID NO: 2). o |
[06172] In another embodiment, the PYY analog polypeptides of the invention may
include insertions of one or more unnatural amino aclds and/or non-amino acids into the
- sequence of PYY (SEQ ID NO: 2). In some embodiments, the unnaiural amino acids inserted
into the sequence of PYY (SEQ ID NO: 2) may be f-um mimetics or Iinker molecules.
Linker molecules inclnde amiﬁocaproyl (“Aéa”), B-alanyl, and Saémino—3,6-dioxaoctaﬂoyl.
- B-tum mimetics include mimic A and mimic B fllustrated below, also Als-Afb and Als-Pro
dipeptides. | |
: . ¥
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[00173] In another embodiment, PY'Y analog polypeptides of the invention may inclnde

insertions of polyamino acid sequences (e.g., poly-his, poly-arg, poly-lys, poly-ala, eic.) at
either terminus of the polypepiide, known as “extensions” or “tails.”
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[06174] PYY analog polypeptides comprising amino acid sequence inserfions include
alanine substitutions at each amino acid position along the length of native human PYY. Such
PYY analog polypeptides include PYY (-+Axa), wherein x is selected from 1° to 36 {SEQ ID -
NOS: 54-87). A
d.  Derivatives

~ [00175] The present inveniion also relates to derivatives of the "PYY analog
polypeptides of the invention. Such derivatives include PYY analog polypeptides conjugated
- toone or moie waier solublé polymer molecules, such as polyeﬁlyiéne glycol (“"PEG”) or fatty
acid chains of various lengths (e.g., stearyl, palmitoyl, octanoyl}, by the addition of polyamino
acids, such as po]y—hié, poly-arg, poly-lys, and poly-ala, or by addifion of small molecule
substituents include short alkyls and constrained alkyls (e, branched, cychic, fused,
adamantyl), and ammaﬁc groups. In some embodiments, the water soluble polymer
molecnles will have a2 molecular weight ranging from about 500 to‘abo.ut 20,000 Daltons.

-~ J06176] Such ﬁolyzﬁer—coniugations may ocour singularly at the N— or C-terminue or at
the side chains of amino acid Tesidues within the sequence of the PYY analog polypeptides.
Alternatively, there may be multiple sites of derivatization along the PYY analog polypeptide.
Substitution of one or more amino acids with lysine, aspartic acid, glutamic acid, or cysteine
mey provide additional sites for derivatization. See, e.g., U.S. Patent Nos. 5,824,784 aud
 5,824,778. In some embodiments, the PYY analog polypeptides may be conjugated fo one,
two, or three polymer molecules. '

[00177] - In some embodiments, the water soluble polymer molecules are linked to an
amino, carboxyl, or thiol group, and may be linked by N or C termini, or at the side chains of
lysine, aspartic acid, glutamic acid, or cysteine. Aliematively, fhe water soluble polymer
molecules may be linked with diamine and dicarboxylic groups. In some embodiments, the
PYY anzlog polypeptides of the invention are-éonjugated to one, two, or three PEG molecules
through an epsilon amino group on a lysine amino acid.

_{00178] PYY analog polypeptide derivatives of the invention also include PY'Y analog
polypeptides with chemical alterations o one or more amino acid residues. Such chemmical
alterations include amidation, glycosylation, acylation, sulfation, phospHorylation, acetylation,
and cycﬁzaﬁon. The chemical alterations may occur singularly at the N- or C-terminus or at
the side chains of amino acid residu&s-wiﬂﬁn the sequence of the PYY énalog polypeptides.
In one embodiment, the C-terminus of these peptides may have a free -OH or -NH; group. In
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another embodiment, the N-terminal end may be capped with an isobutyloxycarbonyl group,
an isopropylokycarbonyl group, an n-butyloxycarbonyl group, an ethoxycarbonyl group, an
isocaproyl group (“isocap™), an octanyl group, an octyl glycine group (denoted as “G(Oct)” or
“octylGly”), an 8-aminooctanic acid groitp, a dansyl, and/or 2 Fmoc group. In some
embodiments, cyclization can be throngh the formation of disulfide bridges, see, e.g., SEQ ID
NO. 171. Alematively, there may be multiple sites of chemical alteration slong the PYY
analog polypeptide. ' |

(00179} Tn some embodiments, PYY analog polypeptide derivatives may- inciude PYY
analog polypeptides with chemical alferations to one or more amino acid residues. These
chemical alterations may occur singularly at the N- or C-terminus or at the side chaims of
amino zcid residues’ within the sequence of fae PYY analog polypeptides. In exemplary
embodiments, PYY analog polypeptides are chemically altered o inciude a Bolton-Funter
group. Bolton-Hunter reagents are known in the art (*Radioimmuncassey and related
methods,” AE. Bolion aund W.M. Hunier, Chapter 26 of Hadbook of Bxperimental
Immunology, Vohmne I, Immunochemistry, edited by D.M. Weir, Blackwell Scientific -
Publications, 1986), and may be wsed to iniroduce tyrosine-like moieties with a neutral
Iinkage, “through amino-terminal o-amino groups or s-amino groups of lysine. In some
embodiments, the N-terminal end of a PYY analog polypeptide is modified with a Bolton- .
Hunter group. In some embodiments, an internal Iysine yesidue is modified with a Bolton-
" Bunter group. In some embédiments, there may be multiple sites of Bolton-Hunter
modification along the PYY analog polypeptide. Bolton-Hunter reagents used for polypeptide
modification are commerciﬁlly -avaiiable, and may include, but are not limited to, watez-
soluble BolionHunter reagent, Sulfosuccinimidyl-3-[4-hydrophenyljpropionate  (Pierce
Biotechniology, Inc., Rockford, ]I.} and Bolton-Humter reagent—ﬁ, N-Succinimidyl 3-(4-
| hydroxyj3—iodopheny1) Priopionate (Weko Pure Chemical Indasivies, Ltd., Japan, catalog #
199-09341). An exemplary Bolton-Hunter group conjugated through an amide linkage fo 2
PYY analog polypeptide is illusirated below, wherein the dashed line passes through the
amide bond: | |
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PY'Y analog polypeptides may be iodinated (such as radiolabeled with *’T) before or after
Botton-Hunter modification. I Bolton-Hunter labeled PYY or PYY analogs may also be
purchased from Amersham Corporation (Ariington Heights, IL). Bolton-Hunter derivatives
are abbreviated as “BH-modified” in Table 4. (SEQ ID NOS: 475-480).

e Analogs and Derivatives

[00180] In some embodiments, the PYY analog polypeptides include combinations of
the above-described modifications, i.e., deletion, insertion, and substitution. '

Jo0183] | By wéy of example, PYY amalog polypeptides may inclide N-terminal
deletions in combination with one or more amino acid substitutions. For instance, PYY
analog polypeptides include PYY (3-36) with the one or more of the following amino acid
substitutions: Als®, Lew®, Pro’, Ala®, Gly*, d-Als®, homoLys", Ghu*, Ala®, Als’, Val’, d-Als’,
TyY, His', Alas,- AL, Als®, Ala!!, d-Ala”, Ala®, homoSeIB, Ala™ Al Gin®, Ala",
Ala", Met'?, Ala'®, Ser'®, ndr—Val‘g, Ala", N-Me-Ala®, Lyslg, homoArg", Ala®, Al d-
Als%, AL, AL, A, Lys™, homoArg®, Ale®, Ale”, Ala28 Ala”, Al® , Ala®, Ala2,
Ale®, Lys®, Als™, Als™, Ala®, His¥, Trp®, N-Me-Tyr*, and Phe®. In some embodiments,
the PYY analog polypepﬁde includes one, two, or three amino acid substitutions. Certain
PYY analog polypeptides comprise deiefions in combination with amino acid insertions. (see,
eg., SEQIDNOS: 89-174) ' '

[00182) PYY analog polypeptides includs the polypeptides of the Formula (V) (SEQ
ID NO: 350):

Kaaz }{aa4PmXa35Xaa-,Pr0XaagXaa1oXaa;1 Kaap
Xaay; Xaaj Xaays Xaa Xaa; Xaagg Xaay Tyr Xasg; Xasg,
Xﬂazg Teun Arg Xanyg T}"I XKaagg Asn Xaa;mXaan Thr

: A‘-‘E Glin Arg Xanss

wherein: .

Xapy is He, Ala, Pro, Ser, Thr, or NorVal; :
Xaay is Lys, Ala, Gly, Gle, Asp, d-Ala, homoLys, or homoArg'
Xaag is Ghu, Ala, Val, Asp, Asn, or Gim;

Xaagis Ala, Asn, His, Ser, or Tyn;

Xazy is Gly, Ala, Ser, sarcosine, Pro, or Aib;

Xaap is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;
Xszay, is Asp, Alz, Glu, Asn, Gln, Pro, Aib, or Gly;
Xaau iS Alaor d—Ala;

Xaay; is Ser, Ala, Thr, or homoSer;

Xaay, is Pro, Ala, homoPro, hydroxyPro, Aib, or Gly;
Xaa;s is Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly;
Xazs1s G, A'la, Asp, Asn, or G].'ﬂ,

Xaay is Leu, Ala, Met, Tip, Ile, Val, or NorVal;
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Xan,z is Asn, Asp, Ala, Glu, Gln, Ser or Thr;
Xaayy is Arg, Tyr, Lys, Ala, Gin, or N(Me)Ala;
Xaay; is Tyr, Ala, Met, Phe, or Leu;
Xaay 15 Ala, Ser, Thr, or d-Ala;
Xaags is Ser, Ala, Thr, or homoSer;
Xasyg is His or Ala;
Xazgg is Leu or Ala;
 Xaag is Leu, Ala, NorVal, or Ils;
Xaa_v,; is Alaor Val; and .
Xaaze is Tyr, N(Me)Tyr, His, or Trp;

with the proviso that said polypeptide is not a native PPF polypeptide.

[30183) As will be recognized by one of skill in the art, the polypeptides of Formula V |
may be in the free acid form, or may be C-terminally amidated.

00184 Also included within the scope of fhe fnvention are PYY analog polypeptides

of Formulas II to VIL, wherein the indicated amino acid residue is chemical modified or

derivitized (e.g., through fatty acid derivitizatior, PEGylation, amidation, glycolization, etc.).

 Also contemplated within the scope of the invention are D-amino acid residues of the

indicated amino acids. |

[00185]  In some embodiments, PYY analog polypeptides include the polypeptides of

Formulas II to VII with internal deletions, particularly in areas not comesponding to the C-

terminal tail PPF motif, as described herein. |

[00186] PYY analog polypeptides comprising substitutions of umatural amino acids
include PYY(3-36), wherein amino acids at positions x and x+1 are substitried with B-tum
mimetics selected from the group consisting of mimic A and mimic B, wherein x is selected
from positions 8 1o 14 (see, e.g., SEQ ID NOS: 211-217 and 231-237). |

- {00187] Derivatives of the PYY analog polypeptides of the invention can include
polymer-conjugated PYY analog polypeptides, wherein the PYY analog polypeptide includes -
any of the above-described insertions, deletions, substitutions, or combinations thereof, and
the polymer molecule is conjugated at 2 lysine residue. Other derivatives of PYY anzalog
polypeptides include PYY, PYY(3-36) or PYY(4-36) with the following substiintions and
alterations: [Lys*fatty acid chain]PYY(3-36); [Lys'-fatty acid chain]PYY(4-36); [Ala’Lys"-
fatty acid chain]PYY(3-36); [lie’-fatty acid chain]PYY(3-36}; [Ser>-OAc] PYY(3-36) (OAc
15 O-Acylation with fatty acids or acetyl groups); [Serzs-OAc]PYY(SGG); [Me*-Octanoyl
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chain]PYY(3-36); [Lys"-Octanoyl chain]PYY(3-36); and [Lys®-Stearyl chain]PYY(3-
36).(see e.g., SEQ IDNOS: 1 85-208).

100188} Further examples of the PYY analog polypeptides of the present invention are
provided in the Sequence Listing and discussed in the Examples section below.

2. °  PPF Chimeric Polypeptides
[00189] In yet another aspect of the invention, the PPF polypeptides of the invention
include PPF chimeric polypeptides com;:riéing 8 fragment of a PP, FYY or NPY polypeptide
covalently Iinked to at 1easi: one additional fragment of z second PP, PYY or NPY
polypeptide, wherein each PP, PYY or NPY fragment includes a PPF motif. Alternatively,
the PPF chimeric polypeptides of the invention may comprise a fragment of a PP family
po]ypepﬁdé Tinked to'bne two, three, or four polypeptides segments, wherein at least one of
the Iinked polypeptide segments is a fragme:nt of a second PP family polypeptide. In certain
embom:ments, PPF polypeptides do not include an N-terminal PP fragment with a C-terminal .
NPY fragment. PPF chimeric polypeptides of the invention will exhibit at least 50% sequence
identity to a native PYY(3-36) over the entire length of the PYY(3-36}. In some
embodiments, such PPF chimeric polypeptides of the invention may exhibit at least 60%, at
least 70%, at loast 80%, at least 90%, at least 92%, at least 94% or at least 97% sequence
identity to a native PYY(3-36) over the entire length of the PYY(3-36). Such PPF chimeric
* polypeptides of the invention may also exbibit at least 50%, at least 60%, at least 70%, at least
80%, at least 90%, at least 92%, at least 94% or at feast 97% sequence identiiy to a native PP.
In yet another embodiment, such PPF chimeric polypeptides of the invention may exhibit at
Jeast 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least'92%, at least ©4% or
at least 97% sequence idemtity to a native NPY. In some embodiments, the PPF chimeric
polypeptides of the invention include at least the N-terminal polyproline PPF motif and the C-
terminal tail PPF motif. - |
[06190] Again, the PPF polypeptides of the pr&eeni invention will generally retain, at
least in part, a biological activity of native buman PP, PYY, or NPY. In some embodiments,
the PPF chimeric polypeptides of the present invention will exhibit biolt;gical activity in the
treatment and prevention of metabolic conditions and disorders.

[00191] The polypeptide fragments may be covalently linked together m any manner
known in the art, including but not Timited to direct amide bonds or chemical linker groups.
Chemical Tinker groups may include peptide mimetics which indnce or stabilize polypeptide
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conformation. PPF chimeric polypeptides of the invention include PYY-PP, PYY-NPY, PP-
PYY, PP-NPY, NPY-PP, or NPY-PYY chimeras.

[00192] The PPF chimeric polypeptides of the invention may be at least 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, or 34 amino acids in length. In some embodiments, the
PYY analog polypeptides of the invention inchude only natural L amino acid residues and/or
modified natural L amino acid residues. In some embodiments, the PYY analog polypeptides

of fhe invention do not incinde ummatural amino acid residues.

[00193] In some embodiments, the PPF chimeric polypeptides of the invention do ot
include: hPP(1-T)}-pNPY, hPP(i-17)-pNPY, hPP(15-23)-pNPY, hPP(19-23)-Pro*pNPY,
hPP(19-23)-His*pNPY, rPP(19-23}-pNPY, fPP(19-23)-Pro*pNPY, rPP(19-23)-His*pNPY,
KPP(1-17)-His*“pNPY, pNPY(1-7)-hPP, pNPY(1-7, 19-23)-hPP, cPP(1-7)-pNPY(19-23)-hFP,
cPP(I«‘I)—NPY(I9—23)—His34hPP, hPP(l-'w)-His"‘pNPY, hPP{15-23)-pNPY, HPP(19-23)-
Pro*pNPY, pNPY(1-7)-hPP, pNPY(19-23)-hPP, pNPY(15-23)-Gin*'hPP, pNPY(19-23)-
Hs“hP?, pNPY(19-23)-Phe’Gin**nPP, pNPY(19-23)-Phe’His*hPP, pNPY(1-7,19-23)-bPP,
pNPY(1-7,19-23)-Gin>*hPP, cPP(mzs)-PrE,“-pNPY, cPP(21-23)-Pro*-pNPY, cPP(22-23)-
Pro™pNPY, cPP(1-7)-Pro*pNPY, cPP(20-23)-Pro*-pNPY, .cPP(1-7,20-23)-Pro*-pNPY,
cPP(1-7)-pNPY(19-23)-hPP, CPP(1-7)-pNPY(19-23)-His*hPP, = cPP(1-7)-gPP(19-23)-hFP,
cPP(1-7)-pNPY(19-23)-Als> Aib™Gin**-hPP, cPP(l-?)-pNPY(l9-23-)—A1a3’Aib3"I-Iis34-hPP
hPP(1-7)-Ala> Aib*-pNPY, HPP(1-17)-Ale’ AIb*2-pNPY, pNPY(1-7)-Ale’ AV 'Gin**1PP,
or pNPY(1-7, 19-23)-Als’! ATb*2GIn*-hPP. '

~ [00194] in some embodiments, the PPF chimeric polypeptides of the invention may
" comprise fragments of PP family analog polypeptides. For instance, the PPF chimeric
polypepﬁd$ may comprise PPF analog polypeptides described herein, as well as PP analog
polypeptides, and NPY analog polypeptides. ' '

T00195) PYY amalog polypeptide are those having -a potency in one of the assays
described herein (including food intake, gastric emptying, pancreatic secretion, body
composition or weight reduction assays) which is equal to or greater then the potency of NPY,
PYY, or PYY(3-36) in that same assay. n some embodiments, PYY analog polypeptides of
the invention may exhibit improved ease of manufacture, stability, and/or ease of formulation,
. as compared to PP, NPY, PYY, or PYY(3-36).

[00196] = In some embodiments, the PPF chimeric polypeptid& of the invention retain at
Ieast about 25%, or from about 30%, about 40%, about 50%, about 60%,about 70%, about
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80%, about 90%, about 95%, about 98%, or about 99% percent of the bielogical activity of
native human PYY with regard to the reduction of nuirient availability, the reduction of food
| intake, the effect of body weight gaiz, and/or the treatment and prevention of metabolic
conditions and disorders. In another embodiment, the PPF chimeric polypeptides of the
invention exhibit improved PYY agonist activity. In some embodiments, the PPF chimeric
polypeptides of the invention exhibits at least about 110%, about 125%, about 130%, about
© 140%, about 150%, about 200%, or more of the biological activity of native uman PYY with
- rogard 1o the reduction of muirient availability the reduction of food intake, fhe effect of body
weight gain, and/or the treatment and prevention of metabolic conditions and disorders.
[00197] More particularly, in one aspect, the PPF chimeric polypeptides comprise a
fragment of PP linked to 2 fragment of PYY. In one embodiment, the PPF chimeric
polypeptides of the invention comprise an N-terminal fragment of PP or a PP anzlog
polypeptide Tinked at its C-terminal end to 2.C-terminal fragment of PYY or a PYY anslog
polypeptide. In anoﬂler embodiment, the PPF chimeric polypeptides of the invention
_compns., an N-terminal fragment of PYY, PY'Y(3-36), or 2 PYY analog polypeptide linked at
its C-terminal end to a C-terminal fragment of PP or a PP analog polypeptide.

[00198] In some embodiments, the PPF chm:enc polypeptzdes comprise a fragmemt of

PYY linked to a fragment of NPY. In one embodiment, the PPF chimeric polypeptides of the
invention compnse an N-erminal fragment of PYY, PYY(3-36), or 2 PYY analog
 polypeptide Tinked at its C-terminal end to 2 C-terminal fragment of NPY or a NPY znalog
polypeptide. In another embodiment, the PPF chimeric polypepri;ides of the invention
comprise an N-terminal fragment of NPY or a NPY analog polypeptide linked at its C-
terminal end to & C-terminal fragment of PYY or 2 PYY analog polypeptide.

[08199] In some embodiments, the PPF chimeric polypeptides comprise a fragment of
PP linked to a fragment of NPY. In one embodiment, the PPF chimeric polypeptides of the
invention comprise an N-terminal fragment of PP or 2 PP analog polypeptide linked at its C-
terminal end to a C-terminal fragment of NPY or a NPY analog polypeptide. In another
embodiment; the PPF chimeric polypeptides of the invention comprise an N-iterminal
fragment of NPY or a NPY analog polypeptid finked at its C-terminal end to a C-terminal
fragment of PP or a PP analog polypeptide.

[00200] In some embodiments, a fragment of PP, a PP analog polypeptids, PYY,
PYY(3-36), 2 PYY analog polypeptide, NPY, or an NPY analog polypeptide is 2 fragment
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comprising anywhere from 4 to 20 amino acid residues of the PP, PP analog polypeptide,
PYY, PYY(3-36), PYY analog polypeptide, NPY, or NPY analog polypeptide. In some
embodiments, the length of fragment is selected so as to obtain a final PPF chimeric
polypeptide of at least 34 amino acids in length.

[00201]  The PPF chimeric polypeptides of the present invention may also comprise
further modifications including, but are not limited to, substitution, deletion, and insertion ic
fhe amino acid sequence of such PPF chimeric polypeptides and any combination fhereof. In
some embodiments, the PPF chimeric polypeptides of the invention include one or more
modifications of 2 “non-esseniial” amino acid residue. Tn the context of the invention, a “non-
esseniial” amino acid residue is a residue that can be altered, i.2., deleted or substituted, in the
native human amino acid sequence of the fr#gment, e.g., the PP family polypeptide fragment,
without abolishing or substantially reducing the PYY agonist activity of the PPF chimeric

' polypeptide. ' '
[00202] The . present invention also relates to dervatives of the PPF chimeric
polypeptides. Such derivatives include PPF chimeric poiypeptides conjugated to one or more
water soluble polymer molecules, such as polyethylene giycol (“PEG™) or fatty acid chains of
various lengths (e.g., stearyl, palmitoyl, octanoyl, oleoyl etc.), or by the addition of polyamino -
acids, such as poly-his, poly-arg, poly-lys, and poly—ali Modifications to the PPF chimeric
polypeptides can alsc include &mall molecule substimerits, such as short alkyls and
‘constrained alkyls (e.g., branched, cyclic, fused, adamantyl), and aromatic groups. In some
embodiments, the water soiuble polymer moiecules will have 2 molecular weight ranging
from about 500 to about 20,600 Daltons. '

[00203]  Such polymer-conjugations and small molecule substituent modifications may
ocour singularly at the N- or C-texminus or at the side chains of amino acid residues within the
sequence of the PPF ch:tmenc poljpepﬁdeé. Aliernatively, there may be multiple sites of
derivaiization along the PPF chimeric polypeptide. Substitution of one or more amino acids
with lysine, aspartic acid, ghiamic acid, or cysicine may provide additiomal sites for
derivatization. See, e.g., U.S. Patent Nos. 5,824,784 and 5,824,778. In some embodiments,
the PPF chimeric polypepﬁdcs may be conjugated to one, two, or three polymer molecules.

[002064] In some embodiments, the water soluble polymer molecules are lined to an
amino, carboxyl, or thiol group, and may be linked byNor C terminus, or at the side chains of
lysine, aspartic acid, glutamic acid, or cysteine. Aliematively, the water soluble polymer
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molecules may be linked with diamine and dicarboxylic groups. In some embodiments, the
PPF chimeric polypeptides of the invention are conmjugated to one, two, or three PEG
molecules through an epsilor amino group on a lysine amino acid.
[00205] PPF chimeric polypeptide derivatives of the invention aiso include PPF
chimeric polypeptides with chemical alterations to one or more amino acid residues. Such
chemical alterations include amidation, glycosylation, acylation, Sulfaﬁon, phosphorylaﬁon,_
acetylation, and cyclization. The chemical alterations may occur singularly at the N- or C-
terminus or at the side chains of amino acid residues within the sequence of the PPF chimeric.
polypeptides. In one embodiment, the C-terminus of these peptides may have a free ~OH or —
- NH; group. In another embodiment, the N-terminal end may be capped with an
isobutyloxycarbonyl group, an isopfopyioxycarbonyl group, an n-butyloxycarbonyl group, an
ethoxycarbonyl group, an isocaproy! group (isocap), an octanyl group, an octyl glycine group
(G(Qct)), or an S~aminooctanic acid group. In some embodiments, cyclization can be fhrongh
| the fmﬁm of disulfide bridges. Alternatively, there may be ﬁmlﬁple sites of chemical
alteration along the PYY analog pofiypept:ldc

[00206] In some embodiments, the PPF chlmenc polypeptides mclude those havmg an
amino acid sequence of SEQ ID NOs. 238-347.,

[00207} Exampies of the PPF chxmenc polypeptides of the present mvenuon are
provided in the Sequence Listing and further discussed in the Examples section beiow

[00208] 0ﬂ1er PYF polypeptides include polypeptides of the Formula (VI) (SEQ ID
NO: 481

Kaa; Xaay; Xaas Xaaq Pro Glu Xaa7 Pro Xaag Ghu
Asp Xaayp Xaay; Xaajs Glu Xaa,g Xaayy Xaag Xaage Tyr
Xaap) Xaaz Xaass Leu Xaags Xaags Tyr Xasyg Asn Xaagg
Xaas Thr A:g Gln Xaass Xazse
wherem '

Xaay s Tyror absent;

Xaa, 1s He, Pro, or absent;

Xaaj is Tle, BH-modified Lys, Lys, Val, or Pro;

Xaay is Lys, BH-modified Lys, Ala, Ser, or Arg

Xaayis Ala, Gly, or His;

Xaag is Gly or Ala;

Xaayz is Ala or Pro;

Xaayz is Ser or Pro;

Xaay, is Pro, Ala, or Ser;

Xaa;e is Glu or Asp;

Xaa;7is Leu or He;

Xaagis Asn or Ala;
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Xaayg is Arg, Lys, BH-modified Lys, Glin, or N(Me)Ala;
- Xaay) is Tyr, Ala, Phe, Lys or BH-modified Lys,
Xaay, is Ala or Ser;

Xaays 15 Ser, Ala, or Asp; '
Xaays is Atg, Lys or BH-modified Lys;
Xaazr, is His, A]a., or Arg;
Xaayg is Leu or Hie;
Xaazpis Len or Mef;
- Xaaz 1sVal, Ile, or Leu;
XKaays is Lys, BH-modified Lys, or Arg; and
Xaay is Tyr, Trp, or Phe;

[00209] with the proviso that said PPF-polypepﬁde is not a naiive PPF polypeptide,
PYV(2-36), Val’hPYY(3-36), Lys®hPYY(3-36), Lys” e®*hPYY(3-36), Lys®Tie* hPY Y(3-
36), Lys®Leu’'hPYY(3-36), Lyszsl’_he36hPYY(3-36), Ne™hPYY(3-36), De’'hPYY(3-36),
Lev’'hPYY(3-36), Phe*hPYY(3-36), Leu® Phe*hPYY(3-36), or Pro™ Ala"*hPYY.

[00210]  As will be recognized by one of skillin the art, the polypeptides of Formuia VI
may be in the free acid form, or may be C-terminzlly amidated.

[06211] @ In some embodiments, the PPF polypeptide may comprise an N-terminal
fragment consisting essentially of the first 17 amino acid residues of native human PYY (SEQ
ID NO: 2) linked to a C-tenmina} fragment consisting essentially of amino acid residues 18-36
of native i:ruman NPY (SEQ ID NO: 4), wherein one or more aminc acid residues at the N-
. termimus of the PYY fragment may be deletéd or absent, and vsfhezfein one, two, thres, four,
five, six, seven, eight, nine or ten amino acid substitufions may be made in each of the PYY
and NPY fragments. In some embodiments, an N-terminal fragment consisting essentially of
the first 17 amino acids of the PPF polypeptide may exhibit at least 50%, at least 60%, at least
70%, at least 80%, at least 90%, at least 92%, at ieast 94% or at least 97% sequence identity to
the first 17 amino acids of a native PYY. In some embodimens, a C-terminal fragment of the
PPF polypeptide consisting essentially of amino acid residues 18-36 may exhibit at least 50%,
at least 60%, at least 70%, at least 80%, at least 90%, at least 92%, at least 94% or at least
97% sequence identify to ammo acids 18-36 of a native NPY. In some embodiments, amino
acids i the N-terminal fragment of PYY (e.g., prolines at position 5 and 8, glutamates at
positions 6, 10 and 15, or aspartate at position 11}, and/or amino acids in the C-terminal
fragment of NPY (e.g., tyrosines at positions 20 and 27, leucine at position 24, asparagine at
position 29, threonine at ;ﬁosiﬁon 32, arginine at position 33, or glutamine at position 34) are
 not substituted. In some embodiments, the PPF polypeptides inchide those having an amino



acid sequence of SEQ ID Nos. 266, 267, 274, 282, 320, and 436 io 480. In some
embodiments, the PPF polypeptides further comprise an N-terminal cep. | Examples of these
PPF polypeptides include SEQ IDNOs 282,320, 437, 441, 444, 445-447, 452, 454-459, 461 -
464, 466, 468-470 and 472-480.

[00212] Other PPF polypeptides include polypeptides of the Formula (VII) (SEQ ID
NO: 482): x '

Xaa; Xaay Pro Xaay Pro Xaag His Pro Xaag Xaag
Xaay; Xaag; Xany; Xaa), Xass Xaas Xaapr Ala Xaa Tyr
Xaaz; Xaazz Xaa.n Len -Xaazs Xaazs X5&27 Xaazg Xaazg X&a;:,o
Xaag; Thr Arg Gln Arg Tyr

wherein:

Xas, is Tyr or abscnt,

Xaay is Tle, Pro, or absent;

Xaa, 15 Lys, BH-modified Lys, Ala, Ser, or Arg;
Xaas is Glu, Gln, Ala, Asn, Asp, or Val; -

Xasg is Gly or Ala;

Xaayg is Giu, Ala, Asp, Asn, Gz, Gly, Pro, or Aib;
Xaa,;; is Glu, Ala, Asp, Asn, Gln, Giy,Pro or Atb;
Xaau is Alaor PI'O

Xaa)3 is Ser or Pro;

Xaa, 4 is Pro, Ala, or Ser;

Xaays is Giu, Ala, Asp, Asn,G]n, Gly, Pro, or Aib;
Xaa ¢ is Glu or Asp;

Xaa;7 is Leun or Tie;

Xaayg is Arg, Lys, BH-modified Lys, Gin, or N(Me)Ais;
Xaag, is Tyt, Ala, Phe, Lys, or BH-modified Lys;
Xaay, is Ala or Ser;

Xnay is Ser, Ala, or Asp;

Xaays is Arg, Lys or BH-modified Lys;

. Xaagg is His, Ala, or Arg;

Xaapg is Tyr, or Phe;

Xaasg is Leu or lle;

Xaagg is Asn, or Glin;

Xaayg is Leu or Met; and

Xaas) is Val, Ie, orLen.

[00213} As will be recogmzed by one of skill in the art, the polypeptides of Formula
VI may be in the free acid form, or may be C-terminally amidated.

[06214] " In some embodimenis, the PPF \polypeptide may comprise an N-terminal
fragment consisiing essentially of the first 17 amino acid residues of native human PYY (SEQ
ID NO: 2) linked to a C-terminal fragment consisting essentially of amino acid residues 18-36
. of native human N‘PY (SEQ ID NO: 4), wherein one or more amino acid residues at the N-
terminus of the PYY fragment may be deleted or absent, and wherein one, two, three, four,



five, six, seven, eight, nine or ten amino acid substitutions may be made m each of the PYY
and NPY fragments. In some embodiments, an N-terminal fragment consisting cssentially of
the first 17 amino acids of the PPF polypeptide may exhibit af least 50%, at least 60%, at Ieast
70%, at least 80%, at least 90%, at least 92%, at least 94% or at least 97% sequence identity to
the first 17 amino acids of  native PYY. In some embodiments,  C-terminal fragment of the
PPF polypeptide consisting essentially of amino acid residues 18-36 may exhibit at lsast 50%,
at least 60%, at least 70%, at least 80%, at least 90%, at least 92%, at least 94% or at least |
97% se@ence identity to amino acids 18-36 of a pative NPY. In some embodiments, amino
acids in the N-terminal fragment of PYY (e.g.; proﬁnes at positions 3, 5 and 8, or histidine 7),
and/or amino acids in the C-terminal fagment of NPY (e.g., alanine at position 18, tyrosines
at positions 20 and 38, leucine at position 24, threonine at posiﬁon.éz, arginine at position 33,
ghatamine at position 34, or arginine at position 35) are not substituted. In some
embodiments, the PPF polypeptides include those having an amino acid sequence of SEQ ID
. Nos. 266, 437, 438, 439, 442, 462, 469, 470, 471 and 472. In some embodiments, the PPF
 polypeptides further comprise an N-terminal cap. Examples of these PPF polypeptides include
SEQ ID NOs: 437, 462, 469, 470 and 472. |

[06215]  Examples of the PPF polypeptides of the present invention are provided in the
Sequence Listing and further discussed in the Examples section below.

B. Use of PPF Polypeptides in the Treatment or Prevention of Metabolic Conditions or
Disorders -
[00216] It has been generally accepted that endogenous NPY (reviewed in Schwartz et
al., Natuze 404: 661-71 (2000)) and PYY (Morley et al., Brain Res. 341: 200-3 (1985)), via
their receptors, increase feeding behavior. Methods directed at therapies for obesity have
invariably attempted to antagonize Y receptors, while claims for treaiing anorexia have been
~ directed at agonists of this ligand family. However, as described and claimed in the
commonly-owned pending U.S. Patent Application No. 20020141985, it has been surprisingly
discovered that peripheral administration of PYY analog polypeptides has a potent effect to
reduce nutrient availability (see ﬂso Batterham ef al, Namre 418: 6504, 2002; WO
03/026591; and WO 03/057235), rather than increase it as suggested by reports in the patent
and scientific Literature (see, e.g., U.S. Paient Nos. 5,912,227 and 6,315,203 which disclose
the nse of PYY receptor agonists to increase weight gain). The spectrum of actions of
uhibition of food iniake, slowing of gastric emptying, inhibition of gastric acid secretion, and
inhibition of pancreatic enzyme secreuon, are useful to exert clinical benefit in metabolic
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diseases such as type 1, type 2, or gestational dizbetes mellitus, obesity and other
manifestations of insulin-resistance syndrome (Syndrome X), and in any other use for
reducing mutrient availability.

[00217] As such, in another aspect of the invention, methods for treating or preventing
obesity are provided, wherem the ‘method comprises administering a therapeutically of
prophylactically effective amount of a PPF polypeptide to a subject in need thereof. in some
embodiments, the subject is an obese or overweight subject. While “6besitjf’ is generally
defined as a body mass index over 30, for purposes of fhis disclosure, any subject, incinding
those with a body mass index of less than 30, who needs or wishes to reduce body weight is
included in the scope of “obese.” Subjecis who are insulin resistant, glucose imtolerant, or
have any form of dizbetes mellitus (e.g., type 1, 2 or gestational diabetes) can benefit from
thismefhod. |

[00218]  In other aspects of the invention, methods of reducing food intake, reducing
sutrient availability, causing weight loss, affecting body composition, and altering body
energy conient or increasing energy expenditure, treating digbeies melitus, and improving
Iipid profile (including reducing LDL cholesterol and/or triglyceride levels and/or changing
HDL cholestero} levels) are provided, wherein the methods compnse admmxsbenng o a
subject an effective amount of a PPF polypeptide of the invention. In some embodnnmts the
methods of the invention are used to treat or prevent conditions or disorders which can be
alleviated by reducing muiient availability in a subject in peed thereof, comprising
administering to said subject a ﬁzerapeuucaﬂy or prophylactically effective amount of a PPF
polypep’ade of the invention. Such condmons and disorders include, but are not limited to,
hypertension, dystipidemia, cardiovascular disease, eatmg disorders, insulin-resistance,
obesity, and diabeiss melhtus of any kind. ' ' ,

j00219] er:hout intending to be limited by ﬂ:wory, it is believed that the effects of
peripherally—admmstered PPF polypeptides of the present invention in the reduction of food
intake, in the delay of gastric emptymg, in the reduction of nutrient availability, and n the
causation of weight los;; are determined by interactions with one or more unique receptor
classes in, or similar to, those in the PP family. More pesticnlarly, it appears that a receptor or
receptors sirnilar to fhe PYY-preferring (or Y7) receptors ars involved.

[00220] Additiona! assays useful to the invention inclnde those that can defermine the
effect of PPF compounds on body composition. An exemplary assay cen be one that involves



utilization of a diei-induced obese (DIO) mouse model for metabolic disease. Prior to the
treatment peribd, male C57BL/6J mice can be fed a high-fat diet (#D12331, 58% of calories
. from fat; Research Diets, Inc.) for 6 weeks beginning at 4 weeks of age.‘ Dlmng the study, the
mice can coniinue to eat their high-fat diet Water can be provided ad libitwm throughout the
study One group of similarly-aged non-obese mice can be fed a low-fat diet (#D12329, 11%
of calories from fat) for purposes of comparing metabolic parameters to DIO ZToupS.

[060221] DIO mice can be implanted with suboutaneous (SC) inﬁascapular osmotic
' pumps o deliver either vehicle (50% dimethylsulfoxide [DMSO] in water) =20 or a
compound of the invention 7=12. The pumps of the latter group can be set to deliver any
amouat, e.g., 1000 pg/kg/d of a compound of the invention for 7 days.

[00222] ‘Body weights and food intake cam be measured over regular intervals
thronghout the study periods Respiratory quotiient (RQ, defined as CO;, production + Op
consumption) and metabolic rate can be determined using whole-animal indirect calomueny'
- (Oxymax, Columbnus Instraments, Columbus, OH). The mice can be euthanized by isoflurane
overdose, and an index of adiposity (bilateral epididymal fat pad weipght) measured.
-Moreover, prior to determination of epididfrmal weight, body composition (lean mass, fat
mﬁss) for each mouse can be analyzed using a Dual Enérgy X-ray Absorpiometry (DEXA)
instrument per manufacturer’s instroctions (Lunar Piximus, GE Imaging Sysiem). In some
embodiments, PPF polypeptides of the invention are those having 2 potency in ons of the
assays described herein (inclmiing the food intake- gasiric empiying, pancrestic secretion,
Weaght reduction or body composition assays) which is greater than the potency of PP, NPY,
PYY, orPYY(3-36) in that same assay.

[00223] In addition to jthe amelioration of hypertension in subjects in need thereof as a
result of reduced food intake, weight loss, or treating obesity, compounds of the invention
may be used to treat hypotension as described in Example 4.

{00224] Compounds of the mvention may also be nseful for poteniiating, inducing,
enhancing or restoring glucose responsivity in pancreatic islets or celis. These actions may be
useful for treating or preventing conditions associated with metabolic disorders such as those
described above and in U.S. patent application no, US20040228846. Assays for determining
such activity are known in the art. For example, in published U.S. patent application no.
US20040228846 (incorporated by reference in its entirety), assays are described for isiet '
isolation and culiure as well as determining fetal islet maturation. In the examples of patent
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application US20040228846, intestine-derived hommone pepiides including pancreatic
polypeptide (PP}, neuropeptide Y (NPY), neuropéptide K (NPK), PYY, secretin, glucagon?
like peptide-1 (GLP-1) and borbesin were purchased from Sigma. Collagenase type XI was
obtained from Sigma. RPMI 1640 culture medium and fetal bovine serum were obtained from
" Gibco. A radiotmrmunoassay kit containing anti-fnsulin antibody ([ I-RIA kif) was
purchased from Linco, St Louis.

[00225] Post-partem rat islets were obtained from P-02 vear old rats. Adult rat islets
were obtzined from 6-8 week old rats. Fetal rat islets were obtained as follows. Pregnant
female rate were sacrificed on pregnancy day e21. Fetuses were removed from the uterus. 10-
14 pancreata were dissected from each litter and washed twice in Hanks buffer. The pancreata
* were pooled, suspended in 6 ml 1 mg/ml collagenase (Type XI, Sigma) and incubated at 37°
C for 8-10 mimutes with constant shaking. The digestion was stopped by adding 10 volumes
of me—cold Hanks buffer followed by three washes with Hanks buffer. The isiets were then
purified by Ficoll gradient and cultured in 10% fetal bovine serum (FBS)/RPMI medium with
or without addition of 1 ;M IBMX. At the end of five days, 20 islets were hand picked into
each tube and assayed for static inmﬁ‘inrreleafse. Generally, islets were first washed with KRP
buffer and then incubated with 1 ml of KRP buffer containing 3 mM (low) glucose for 30
_ minutes at 37° C. with constant shalking, After collecting the supernatent, the islets were then
incubated with 17 mM (high) glucose for one hour at 37° C. The insulin released from low or
high glucose stimulation were. assayed by radioimmunoassay (RIA) using the [ 'T}.RIA kit
E2] fetal islets were cultured for 5 days in the presence of 200 ng/ml PYY, PP, CCK, NPK,
NPY, Secretin, GLP-1 orBombesm. ‘

- [00226] An exemplary ir vivo assay is also provided using the Zucker Diabetic Fatty,
(ZDF) male rat, an inbred (>F30 Generations) zat model that spon'mnenusly expresses didbeies
i all fa/fa males fed a standard rodent diet Purina 5008. In ZDF fa-fa males, hyperglycemia
begins to develdp at about seven weeks of age and ghucose levels (fed) iypicaily isach 500
mg/DL by 10 o 11 weeks of age. Insulin levels (fed) are high during the development of
diabetes. However, by 19 weeks of age insulin drops to 2bout the level of lean control litter
mates. Plasma triglyceride and cholesterol levels of obese rats are normally higher tha:n those
of leans. In the assay, three groups of 7-week old ZDF rats, with 6 rats per group, received the

infusion treatment by ALZA. pump for 14 days: 1) vehicle control, 2) and 3), PYY with two
different doses, 100 pmol/kg/nr and 500 prool/kg/hr respectively. Four measurements were

‘taken before the infusion and afier the infusion at-day 7 and day 14: 1) plasma glucose level,



2) plasma insulin level, and 3) plasma triglycerides (TG) level, as well as oral glucose
tolerance (OGTT) fest. Accordingly, these assays can be used with compounds of the
mventlon to test for desired activity.

[00227]  Other uses comtemplated for the PPF polypeptides include mefhods for
reducing aluminum (AI) concentrations in the central nervous system {see U.S. Pat.
6,734,166, incorporated by referance in its entirety) for ireating, preventing, or deiay the onset
-of Alzhetmer’s diseass. Assays for determining effects on Al are known in the art and can be
found in US Pat 6,734,166 using diploid and Ts mice. These mice were individually housed
in Nalgene® brand metabolism or poiypropylene cages and given three days to adjust io the
cages before experimentation. Mice had free access to food (LabDiet® NIH Rat and
Moust/Auto 6F5K52, St. Louis, Mo.) and water during the experiment except for the 16 hours
prior to euthanasia when o food was provided. Mice were given daily subcutaneous
injections of either active compound or saline. Mice were sacrificed at the end of day 13 for
one expemnent and day 3 for another, and samples were collected. Mice brain sampies wers
weighted in clean teflon liners and prepared for analysis by microwave digestion in low trace
element grade nitric acid. Sample were then analyzed for Al content using Inductively
Coupled Plasma Mass Spectrometry (Nuttall et al., Amals of Chinical and Laboratory Science
25, 3, 264-271 (1995)). All tissue handling during analysis took place in a ciean room
environment utitizing HEPA air filtration systems to minimize background contamination.
[00228]  ‘The compounds of the invention exhibit a broad range of biological activities,
some reiated to their antisecrefory and antimotility properties. The compounds may suppress
gaétrointestina] secretions by direct interaction with epithelial cells or, 'per'haps, by inhibiting
 secretion of hormones or neuroiransmitters which stimulate intestinal secretior Anti-
secretory properties include inhibition of gastric and/or pancreaﬁé secretions and can be
useful in the teahnént or prevention of diseases and disorders including gastnhs, pancreatifis,
 Barrett’s esophagus, and Gastroesophageal Reflux Disease. o

[00229] Compounds of the invention ars useful in the treatment of any mumber of
gastrointestinal disorders (see e.g., Harrison's Principles of Intemal Medicine, McGraw-Hill
- Inco, New York, 12th Ed.) that are associated with excess iniestinal electroiyte and water
secreiton as well as decreased absorption, e.g., infectious diarrhez, inflammatory diarrhea,
éhort bowel syndrome, or the diarthea which typically occurs foliowing surgical procedures,
e.g., ileostomy. Examﬂ&e_ of infectious diarthea include, without lmitation, acute viral
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diarrhea, acute bacterial diarrhea (e.g., salmonella, campylobacter, and clostridium or due to
protozoal infections), or traveller's diarthea {e.g., Norwalk virus orlrotavims). Examples of
inflammatory diarrhea include, without Iimitation, malabsorption syndrome, tropical sprue,
chronic pancreatitis, Croba's disease, diarthea, and irritable bowel syndrome.  has also been
discovered that the peptides of the invention can be used fo treat an emergency or life-
threatening siﬁaﬁm involﬁng a gastrointestinal disorder, e.g., after surgery or due to cholers.
I00230} Compounds of the invention may also be useful for treating or preventing
intestinal damage as opposed to merely treating the symptoms associated with the intestinal
damage (for example, diarrhea). Such damagérto the intestine may bé;, or a result of,
ulcerative colitis, inflammatory bowel disease, bowel atrophy, loss bowel mucosa, and/or oss -
of bowel mucosal function (see WO 03/105763, incorporated herein by reference in its
entirety). A simple and reproducible rat model of chronic colonic inflamimation has been
previously described by Morris GP, et al., "Hapten- indnced model of chronic inflammation
and ulceration in the rat colon." Gastroenterology. 1989; 96:795-803. It exhibits a relatively
long duration of inflammation and ulceration, affording an opportunity to study the
paﬁwphysioiogy of colonic inflammatory disease in a specifically controlled fashion, and to
evaluate new treatments potentielly applicable to inflammatory bowel disease in humm:s.

[00231]  Assays for such activity, as described in WO 03/105763, include 11 wesk old
male HSD rats, ranging 250- 300 grams housed in a 12:12 light:datk cycle, and allowed ad
libitum access to & standard rodent diet (Tekiad LM 485, Madison, WI) and water. The
animals were fasted for 24 hours before the experiment. Rats were anesﬁaeﬁz@d with 3%
isofiuorane and placed on a regulated heating pad set at 37°C. A gavage needle was inserted
rectally into the colon 7 cm. The hapien mmtrobenzcnesxﬂfomc acid (TNBS) dissolved in
50% ethanol (v/v) was delivered imio the humen of the colon through the gavage needle at a
dose of 30 mglkg, it a fotal volume of 0 0.4-0.6 ml, as described in Mazelin, et al,
"Protective role of vagal afferents in experimentally-induced colitis in rats.” Juton Nerv Syst. - -
1998;73:38 45. Conirol groups received saline solution (NaCl 0.9%) intracolonically.
[00232} Four days after induction of coliiis, the colon was resected from anesthetized
rats, which were then euthanized by decapitation. Weights of excised colon and spleen were

measured, aud the colons photog:raphe:i for scoring of gross morphologic damage
Inflammation was defined as regions of hyperemia and bowe} wall tblckemng
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[00233] Compounds of the invention may also be used to treat or prevent pancreatic
tumors (e.g., inhibit the pro]ifetaﬁoﬁ of pancreatic tamors). Methods of the invention include
 reducing the proliferation of tumor cells. The types of benign pancreatic fumor cells which
may be treaied In accordance with the present invention inciude serous cyst adenomas,
microcystic tumors, and solid-cystic tumors. The method is also effective in roducing the
proliferation of malignant pancreatic tumer cells such as carcinomas arising from the ducts,
acini, or islets of the pancreas. U.S. Pat. 5,574,010 (incorporated by reference in its entirety)
provides exemplary assays for testing anh—pmhferanve properiies. For example, the ‘010
patent provides that PANC-1 and MiaPaCa-2 are iwo human pancreatic adenocarcinoma
cancer cell Iines which are available -commercially from suppliers such as American Type
Culture Collection, ATCC (Rockville, Md). The two tumor cells were grown in RPMI-1640
culture media supplemented with 10% fetal bovine serum, 29.2 mg/L of glutamine, 25 pg
gentamicin, 5 m! penicillin, streptomycin, and fimgizone sdluﬁon (JRH Biosci_encés, Lenexa,
Kans.) at 37 degrees Celcius in a NAPCO water jacketed 5 % CO, incubator. All cell tines
were detached with 0.25 % trypsin (Clonstios, San Diego, Calif) onge to twice a week when &
-confluent monolayer of tumor cells was achieved. Cells were pelieted for 7 mmutes at 500 g
in a refrigerated centrifuge at 4 degrees Celcius, and resuspended in trypsin free fortified
RPMI 1640 culture media. Viable cells were counted on & hemocytometer slide with trypan
blue. '

[00234j Ten thousand, 20,000, 40,000 and 80,000 celis of each type were added io 96
well microculture plates (Costar, Cambridge, Mass.) in a total volume of 200 ul of culture
- media per well. Celis were allowed to adbere for 24 hours prior o addition of the PY'Y or test

peptide. Fresh culture media was exchanged prior to addition of peptides. Tn vitro incubation

of pancreatic inmor cells with either PYY or test compound was continned for 6 hours and 36

hours in length, PYY was added to cells at doses of 250 pmol, 25 pmol, and 2.5 pmol per

well (N =14). Test compound was added fo cells cultures at doses of 400 pmol, 40 pmol, and

4 pmol per well. Control wells received 2 ul of 0.9% saline to mimic tﬁe volume and physical
disturbance upon adhered tumor cells. Each 96 well plate contained 18 control wells to aliow
for comparison within each plate during experimentation. Ninefy-six (96) well plates were
repeated 6 times with varying concentrations of PYY and test compound in both the PANC-1
and MiaPaCa-2 cells. o |

{00235] At the end of the incubation period, 3-(4,5-dimethylthiazolyl-2-y1)-2,5-
diphenyltetrazolium Bromide, MTT tetrazolium bromide (Sigma, St. Louis, Mo.} was added



to fresh culture media at 0.5 mg/ml, Culture media was exchanged and tumor cells were
icubated for 4 hours with MTT tetrazolium bromide at 37 degrees Celcius. At the end of
incubation, culture media was aspirated. Formazon crystal precipitates were dissolved in 200
 ul of dimethyl sulfoxide (Sigma, St. Louis, Mo.). Quantitation of solubilized formazon was
| performed by obiaining absorption readings at 500. nm wavelength on an ELISA reader
(Molecular Devices, Menlo Park, Calif.). The MTT assay measures mitochondrial NADH
dependent dehydrogénase activity, and it has been among the most sensitive and reliable
method to quantitative in vitro chemotherapy responses of tumor cells. (Alley, M. C,,
- Scudiero, D. A., Monk, A., Hursey, M. L., Dzerwinski, M. J., Fire, D. L., Abbott, B. I.,
Mzyo, J. G., Shoemaker, R. K. and Boyd, M. R., Feasibility of drug screening with panels of
human tumor cell lines using a microculture tetrazolium assay Cancer Res., 48:589-601, 1988;
Carmicbacl, I, DeGraff, W. G., Gazdar; A. F., Minne, J. D. and Mitchell, J. B., Bvatuation of
a tetrazolium-based semmuﬁomated colorimefric assay: Assessment of chemosensitivity
testing. Cancer Res, 47:936-942, 1987; McHale, A. P., McHals, L., Use of a tetrazolium
based colorimetric assay in assessing photoradmtlon therapy in vitro, Cancer Lett.,, 41:315-

321, 1988; and Saxton, R. E., Huang, M. Z., Plante D., Fetterman, H. F., Luﬁnn,R.B

Soudant, J., Castro, D. J.,, Laser and daunomycin chemophototherapy of human carcinoma
cells. J. Clin. Laser Med. and Surg., 10(5):331-336, 1992} Analysis of absorption readings at
550 nm were anafyzed by grouping wells of the same test conditions and verifying differences
| oécurring between control and the various pepﬁde conceniration ireatments by one-way
ANOVA. '

j00236] An exemplary in vivo assay is also provided. The human pancreatic ductal

. adenocarcinoma Mia Paca-2 was examined for in vive growth inhibition by peptide YY and.
test compound. Seventy thousand to 100,000 human Mia PaCa-2 cells were orthotopically
transplanted inio 48 male athymic mice. After one wezk, the animals were trested with-eitier
PYY or test compound at 200 pmol/kg/hr via mini-osmotic purnps for four weeks, The paired
cultures received saline. At sacrifice, both tumor size and mass were measured. Control mice
had significant humean cancer growth within the pancreas as evidenced by hisiologic sections.
At 9 weeks, ninety percent (90%) of control mice had substantial metastatic diseass. Tumor
mass was decreased by 60.5 % in test treated mice and 27% in PYY treated mice.

[00237}  PPF polypeptides may be administered alone or in combination with
pharmacentically acceptabie carriers or excipients, in either single or multiple doses. These
pharmaceutical compounds may be formulaied with pharmaceutically acceptable carriers or

64



dilnents as well as any other known adjuvants and excipients in accordance with conventional
techniques such as those disclosed in Remington's Pharmaceutical Sciences by E. W. Martin, -
See also Wang, Y. J. and Hanson, M. A. "Parenteral Formulations of Proteins and Peptides;
-Sﬂﬂaﬂﬂy and Stabilizers," Journal of Paremieral Science and Technology, Techmcal Report
No. 10, Supp. 42:25 (1988), moo1pomtedbyreference

[00238] The PPF polypeptides may be provided in dosage wnit form. For example,
therapsutically effective amounts of the PPF polypeptide for affecting body composition will |
 vary with many factors including the age and weight of the patient, the patient's physical
condition, their use in combination with otber treatments, the uifimate goal that is to be
achieved, such as overall -v;rcight loss and/or maintaining or increasing lean body mass, as well
as other factors. However, typical doses may contain from a lower limit of about 0.05 BE,
about 0.1 pg, about 1 pg, about 5 pg, about 10 -;zg, about 50 pg, about 75g or about 100 pg,
to ah.upper limit of about 50 ng, about 100 pg, about 500 pg, sbout 1 mg, about 5 mg, about
10 mg, about 15 mg, about 50 mg, about 100 mg or about 150 mg of the phannaceuﬁcal 7
"compomdperday Alsocontcmplatedareotherdosemngessuchasﬂl p.gto 1 mg of the
compound per dose, or at about 0.001 pgfkg to about 500 ngkg per dose. ' In some
embodiments, the PPF polypeptide of the invention is administered peripherally st a dose of
» abowt 0.5 g to about 5 mg per day in single or divided doses or controfied continual release,
or at about 0.01 ug/kg to sbout. 500 pg/kg per dose, or at about 0.05 ugkg fo about 250 pg/kg,
In some embodiments, the PPF polypepiide is administered .af a dose below about 50 pg/kg.
Dosages i in these ranges will vary with the potency of each analog or denvanve, of course,
andmaybcreadﬂydebermmedbyoneofskﬂlmtheazt. ‘

[00239] The doses per day mazay be deiivered in discrete unit doses, provided
continuously in a 24 hour period or any portion of that the 24 hours. The mmmber of doses per
day may be from 1 to about 4 per day, although it could be more. Continuous delivery can be
in the form of & continuous infusion. Other contemplated exemplary doses and infusion rates
include from 0.005 mmolkg to about 20 nmol/kg per discrete doss or from about
- 0.01/pmol/kg/min to about 10 pmol/kg/min in a coniinuous infusion. These doses and-
- infusions can be delivered by any known conventional or future-developed peripheral method,
e.g., intravenous (i.v.), intradermal, intramuscular, inframammary, intraperitoneal, infrathecal,
retrobulbar, iftrapuimonary (e.g., term releass); subcutaneous adrﬁinisimﬁon (s.c), by oral,
sublingual, nasal, anal, vaginal, or transdermal delivery, or by surgical implantation at a
pariicular site. Exemplary total dose/delivery of the pharmaceutical composition given iv.
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may be about 1 ug to about 8 mg per day, whereas total dose/delivery of the pharmaceutical
composition given s.c. may be about 6 #g to about 16 mg per day.

[00240] “In one general aspeci, methods of the invention may include the use of other |

body weight or body fat regulating compounds in combination with a PPF polypeptide. In the
methods of the present invention, a PYY, PYY agoﬁist or PPF polypeptide of the invention
may be administered scparately or together with one or more other compounds and
- compositions that exhibit a long term or short-term action to reduce nutrient availability, food

intake, body weight, body weight gain or to alter body composition, for example. Such

compognds inchude, but are not limited to, other compounds and compositions that comprise

an amylin, amylin agonist or amylin analog agomist, salmon calcitonin, a cholecystokinin
(CCK) or CCK agonist, a leptin (OB protein) or leptin agonist, 2n exendin or exendin analog
agomist, a glucagon—likc'pepﬁde—i'(GLP-I), GLP-1 'agonist or GLP-1 analog agonist, CCK,

. CCK agonists, calcitonin, calcitonin agonists, small molecule camnnsbinoid CB1 receptor

antagonists, rimonsbant, 11 beta-hydroxysteroid dehydrogenase-1 inhibitors, sibutramine,
phentermine and other drags marketed for the treatment of obesity, such as sppetite cantrol;
Thes;ercompomds may be administered in combination, simultaneously or sequemtially.
Suitable amylin agoﬁists inciude, for exampie, [***Pro-] human amylin (also known as

“pramiintide,” and described m U.S. Pat. Nos. 5,686,511 and 5,998,367) and salmon '

calcitonin. In some embodiments, the CCK used.is CCK octopeptide (CCK-8). Leptin is
‘discussed in, for example, (Pelleymounter et al,, Science 269: 540-3 (1995); Halaas et al,,
Science 269: 543-6 (1995); Campfield et al., Science 269: 546-9 ‘(19_95)). Suitable exendins
include exendin-3 and exendin-4, and exendin agonist compounds inciude, for example, those
described in PCT Publications WO 99/07404, WO 99/25727, and WO 99/25728.

C. Polypepiide Production and Purification

[00241} The PPF polypeptides described herem may be prepared nsing standard
recombinant techniques or chemical peptide synthesis technigues known in the art, e. g., using
an automated or semi-automated peptide synthesizer, or both.

[00242] The PPF polypeptides of the invention can be syntheslzed in solufion or on a
solid support in accordance with conventional teckniques. Various automatic synthesizers ars
comercially available and can be used in accordance with known protocols. See, eg.,
Stewart and Young, Sofid Phase Peptide Synthesis, 24. ed., Pierce Chemical Co, (1984); Tam
et al, J. Am. Chem. Soc. 105: 6442 (1983); Merrifield, Science 232: 341-7 (1986); and
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Barany and Merrifield, The Peptides, Gross and Meienhofer, eds., Academic Press, New
York, 1-284 (1979). Solid phase peptide synthesis may be carried out with an automatic
" peptide synthesizer (e.g., Model 430A, Applied Biosystems Inc., Foster City, California)
~using the NMP/HOBt (Option 1) system and tBoc or Fmoc chemistry (see, Applied
Biosystems User’s Manual for the ABI 430A Pepiide Synthesizer, Version 1.3B July 1, 1988,
section 6, pp. 49-70, Applied Biosystems, Inc., Foster City, California) with capping
Peptides may also be assembied usmg an Advanced ChemTech Synthesizer (Model MPS 350,
Louisvilie, Kentucky). Peptides may be purified by RP-HPLC (prepamﬁve and analytical)
using, ¢.g,, 8 Waters Delta Prep 3000 system and a C4, C8, or C18 preparative cohumm (10 ,
2.2x25 cmy Vydac, Hesperia, California). The active protem can be readily synﬂzesmed and
then screened in screening assays designed fo identify reactive peptides.

[00243]  The PPF polypeptides of the present invention may alternatively be produced
by recombinant techniques well known in the art. See, eg., Sambroock ef al, Mblecﬁim’
Cloning: A Laboratory Mammal, 2d ed,, Cold Spring Harbor (1989). These PYY analog
polypeptides produced by recombinant technologies may be expressed from a polymcléaﬁde.
One skilled i the art will appreciate that the polynucieotides, including DNA and RNA, that
encode such encoded PYY amalog polypeptides may be obtained from the wild-type PYY
cDNA, taking mto comsideration the degeneracy of codon usage. These poljrnucieoﬁde
sequences may incorporate codons facﬂi‘mhng tmnscrij:tion and translation of mRNA in
microbial hosts. Such marufacturing sequences may readily be constructed according to the
methods well known in the art. See, e.g, WO 83/04053. The polymicleotides above may aiso
optionally encode an N-terminal methionyl residne. Non-peptide compounds usefut in the
present invention may be- prepa,red‘ by art-known methods. For example, phosphate-

containing amino acids and peptides contzining such amino acids may be prepared using =

methiods known in the art. See, e.g., Barflett and Landen, Bioorg. Chem. 14: 356-77 (1986).

[00244] A vatiety of expression vector/host systems may be utilized fo contain and
express a PPF polypeptide coding sequence. These include but are pot limited to
micreorganisms such as bacteria iransformed with recombinant bacteriophage,-piasmid or
cosntid DNA expression vectors; yeast transformed with yeast expression vectors; insect cell
systems infected with virus expressi.on vectors (e.g., baculovirus); plant cell systems
transfected with virus expression vectors (e.g., caulifiower mosaic virus, CaMV; tobacco
 mosaic virus, TMV) or transformed with bacterial expression vestors (e.g., Ti or pBR322
plasmid); or animal cell systems. Mammalian cells that are useful in recombinant protein
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productions include but are not mited to VERO cells, HeLa cells, Chinese hamster ovary
(CHO} cell lines, COS cells (such as COS-7), WI 38, BHK, HepG2, 3T3, RIN, MDCK, A549,
PC12, K562 and 293 cells. Exemplary protocols for the recombinant expression of the
protein are described herein below. ' .

[00245] As such, polynucleotide sequences provided by the invention are useful in
generating new and useful -viral and plasmid DNA vectors, new and useful transformed and
 transfected procaryotic and eucaryotic host cells (including bacterial, yeast, and mammalian
cells grown in culture), and new and useful methods for cultured growth of such host celis
capable of expression of the presemt PPF polypeptides. The polyeucleotide sequences
encoding PPF polypeptides herein may be vseful for gepe therapy in instances where
underproduction of PP, PY'Y, or NPY would be alleviated, or the need for increased levels of
such would be met. | '

-J00246] - The present mvention also provides for processes for recombinant DNA
production of the. present PPF polypeptides. Provzdcd is a process fdr producing the PPF
polypeptides from a host cell contaiming nucleic acids encoding such PPF polypeptides
comprising: (a} culturing said host cell containing polynucléoﬁdes encoding such PPF
~ polypeptides under conditions facilitating the expression of such DNA molecule; and (b)
obtaining such PPF polypeptides. -

7 [00247} Host cells may be prokaryotic or eukaryotic and include baéteria, matsalian
cells (such as Chinese Hamster Ovary (CHO) cells, monkey cells, baby hamster kidoey cells,
cancer cells or other cells), yeast cells, and msect cells.

[00248] Mammalian host systems for the expression of the recombinant proteiﬁ also are
well known to those of skill in the art. Host cel! strains may be chosen for a particuiar ability
10 process the expressed protein or produce certain posi-transiation modifications that will be
vseful in providing protein activity. Such modifications of the polypeptide inciude, but are
not limited to, acetylation, carboxylation, glycosylation, phosphorylation, hipidation and
acylation. Post-transiational processing, whick cleaves a “prepro™ form of the prbtein, may
818(; be important for correct insertion, folding and/cr function. Different host cells, such as
CHO, HeLa, MDCK, 293, WI3S, and the liks, have specific celiular machinery and
characteristic mechanisms for such post—tra:ns]aﬁonﬂ activities, and may be chosen to ensure
the correct modification and processing of the introduced foreign protein.
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[00249] Alternatively, a yeast sysiem may be employed to geperate the PPF
polypeptides of the present invention. The coding region of the PPF polypeptide cDNA is
amplified by PCR. A DNA encoding the yeast pre-pro-aipha Teader sequence is amplified
from yeast genomic DNA in a PCR reaction using one primer containing nucleotides 1-20 of
the alphs mating factor gene and another primer complementary to mcleotides 255-235 of
this gene (Kurjan and Herskowitz, Cell, 30: 933-43 (1982)). The pre-pro-alpha leader coding
sequence and PPF polypeptide coding sequence fragments are ligated imto a plasmid
containing the yeast aicohol dehydrogemase (ADH2) promoter, such that the promoter directs
expression of a fusion protein consisﬁng' of the pre-pro-alpha facior fused to the maiure PPF
polypeptide. As tanght by Rose and Broach, Meth. Enz. 185: 23479, Goeddel ed., Academic
Press, Inc., San Diego, Californiz (1990), the vector further includes an ADH2 transcription
terminator downstream of the cloning site, fhe yeast “2-micron” replication origin, the yeast
len-2d gene, the yeast REP1 and REP2 genes, the E. coli B-lactamase gene, and an E. coli
origin of replication. The P-lactamass and leu-2d genes provide for selection in bacteria and
yeast, respectively. The leu-2d gene also facilitates increased copy number of the plasmid in
yeast io induce higher levels of expression. The REP1 and REP2 genes encode proteins
involved in regulation of the plasmid copy ammber.

00250 The DNA construct described in the preceding paragreph is transformed into
yeast cells using a known method, e.g., lithiom acetate treatment (Steams ef al., Meth. Enz.
185: 280-97 (1990)). The ADH2 promoter is induced upon exhaustion of glucose in the
growth media (Price ef al., Gene 55: 287 (1987)). The pre-pro-aipha sequence effects
secretion of the fosion protein from the cells. Concomitantly, the yeast KEXZ protein cleaves
the pre-pro sequence from the mature PYY analog polypeptides (Bitter ef al., Proc. Natl
Acad. Sci. USA 81: 53304 (1984)).

[90251] PPF polypeptides of the invention may also be recbmbinanﬂy expressed in -
“yeast using a Vcbmmerciaily available expression system, e.g., the Pichia Expression System
(Invitrogen, San Diego, California), following the manufacturer’s insiructions. This sysiem
aiso relies on the pre-pro-alpha sequence to direct secretion, but transcription of the insert is
driven by the alcohol oxidase (AOX1) promoter upon induction by methanol. The secreted
PPF polypeptide is purified from the yeast growth mediom by, eg., fhe methods used to
purify PPF polypeptide from bacterial and mammalian cell sispernatants. :
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{00252} Alternatively, the cDNA encoding PYY analog po}ypeptides may be cloned
info the baculovirus expression vector pVL1393 (PharMingen, San Diego, California). This
PPF polypeptides-containing vector is then used according to the mamufactrer’s directions
(PharMingen) 1o infect Spodoptera frugiperda cells in sF9 protein-free media and to produce
recombinant protein. The protein is purified and concentrated from fhe media using a
heparin-Sepharose column (Pharmacia, Piscataway, New Jersey) and,écqucnﬁa.’! molecujar
sizing columns (Amicon, Beverly, Massachusetts), and resuspended in PBS. SDS-PAGE
analysis shows a single band and confirms the size of the protein, and Edman sequencing on a
Proton 2090 Peptide Sequencer confirms its N-terminal sequence. |

[00253]  For cxample, the DNA sequence encoding the predicted mature PYY analog
polypepiide may be cloned into a plasmid containing a desired promoter and, optionally, a

leader sequence (see, e.g., Better et al., Science 240: 1041-3 {1988)) The sequence of this
construct may be confirmed by aniomated sequencing. The plasmid is then transformed into
* E. coli, strain MC1061, using standard procedures employing CaCl2 incubation and heat
shook treatment of the bacteria (Sambrook efal., supra). The transformed bacteria are grown
in LB medium s@plemented‘ with carbenicillin, and production of the expressed profein is
induced by growth in a suitable medium. I present, the leader sequence will affect secretion
of the mature PYY éﬁaiog polypepﬁde' and be cleaved during secretion. The seéreted
 recombinant protein is purified from the bacterial culture media by the method described

herein below.

[00254] Alternatively, the PPF polypeptides of the invention may be expressed in an
insect system. Insect systems for protein expression are well known to those of skill in the art.
In one such system, Autographa californica muclear polyhedrosis virus (AcNPV) is used as a
vector 1o express foreign genes in Spodoptera frugiperda cells or in Trichophusia larvae. The
PPF polypeptide coding sequence is cloned into 2 nonessential region of the virus, such as the
polyhedrin gene, and placed under control of the polyhedrin promoter. Successful insertion of
PYY analog polypeptide will render the polyhedrin gene iﬁacﬁve and produce recombinant
virus lacidng coai protein coat. The recombinant viruses are then used to infect S. frugiperda
cells or Trichoplusia larvae in which PYY anzlog polypepiide is expressed (Smith et al., 1.
Virol. 46: 584 (1983); Engelhard ef al., Proc, Natl. Acad. Sci. USA 91: 3224-7 (1994}}. |

[06255] In another example, the DNA. sequence encoding the PPF polypeptide may be
amplified by PCR and cloned inio an appropriate vector, for example, pGEX-3X (Pharmacia,
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Piséataway, New Jersey). The pGEX vector is designed to produce a fusion protein
comprising glutathione-S-transferase (GST), encoded by the vector, and a protein encoded by
a DNA fragment inserted into the vector’s cloming site. The primers for the PCR may be
generated to include, for example, an appropriate cleavage site. The recombinant fusion
protein may then be cleaved from the GST portion of the fusion protein. The pGEX—SX/P’iIFY
analog polypeptide construct is transformed into E. coli XL-1 Blue cells (Stratagene, La Jolla,
Californis), and individual transformants arc isclated and grown at 37°C in LB medium
(supplemented with carbeniciltin) to an optical dengity at wavelength 600 nm of G4, followed
by further incubstion for 4 hours in the presence of 0.5 mM Isopropyl B-D-
Thiogalactopyranoside (Sigma Chemical Co., St. Louis, Missouri). Plasmid DNA from
individual transformants is purified and partially sequenced using an automated sequencer to
confirm the presence of the desired PPF polypeptide-encoding gene insert in the proper
orientation. o |
[00256]  The fusion protein, expected to be produced as an insoluble inclusion body in
the bacteria, may be purified as follows. Cells are harvested by centrifugation; washed in 0.15
M NaCl, 10 mM Tris, pH 8, 1 mM EDTA; and tredted with 0.1 mg/mL Iysozyme (Sigma
Cherhical Co.} for 15 min. at room temperanne The lysate is cleared by sonication, and cell
debris is pelieted by centrifugation for.lO min at 12,000xg. The fusion ‘protein-containing
pellet is resuspended in 50 mM Tris, pH 8, and 10 mM EDTA, layered over 50% giycerol,
and cenirifeged for 30 min. at 6000xg. The pellet is resuspended in si:andard phosphate
buffersd saline solution (PBS) free of Mg’ and Caﬁ. The fusion protein is further puzified
by fractionating the resuspended peliet in 2 denaturing SDS polyacrylamide gel (Sambrook st
al, supra). The gel is soaked in 0.4 M KCI to visualize the protein, which is excised and
electrochnted in gel-munning buffer lacking SDS. ¥f the GST/PYY analog polypeptide fusion
protem is produced in bacteria as.a soluble protein, it may be purified using the GST
Purification Module (Pharmacia Biotech). |

[00257} The fuosion protein may be subjected to digestion to cleave the GST from the
mature PYY analog polypeptide. The digestion reaction (20-40 pg fusion protein, 20-30 units
human thrombin (4000 U/mg (Sigma) in 0.5 mL PBS) is incubated 16-48 hrs. at room
temperaure and loaded on 2 denaturing SDS-PAGE gel to fractionate the reaction products.
The gel is soaked in 0.4 M KCI to visualize the protein bands. The identity of the protein
band correspoﬁding to the expected molecular weight of the PYY analog polypeptide may be
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confirmed by partial ainino acid sequence analysis using an automated sequencer (Applied
Biosystems Model 473A, Foster City, California).
[00258] In one meﬂ:éd of recombinant expression of the PPF polypeptides of the
present invenﬁoﬁ, HEK 293 cells may be co-transfected with plasmids contzining the PYY
analog polypeptide cDNA in the pCMYV vector (5’ CMV promoter, 3° HGH poly A sequence)
and pSV2neo (containing the neo resistauce gene) by the calcium phosphate miethod. In some-
embodiments, the vectors should be linearized with Scal prior to transfection. Similarly, an
alernative construct using 2 similar p>CMV vector with the neo gene mcorporai'ed can be nsed.
Stable cell lines are selected from single cell clones by limiting difution in growth media
containing 0.5 mg/ml. G418 (neomycin-like antibiotic) for 10-14 days. Cell lines are
screcned for PYY amalog polypeptide expression by ELISA or Western biot, aud hlgh-
expressing cell lines are expanded for large scale growth.

[00259] In some embodiments, the transformed cells are used for long-term, high-yield

~ protein pmdubﬁon and stable expression may be desirable. Once such cells are transformed

with vestors fhat contain selectable markers Zlong with the desired expression cassetts, the
cells may be allowed to grow for 1-2 days in an enriched miedia before they are switched to
selective media. The selectable marker is designed to confer resistance to selection, and its

' prasénce allows growth and reoovery of éélls that successfully express the introduced
sequences.  Resistant clumps of siably fransformed celis can be proliferated using tissue
culture techmques appropriate to the cell.

[00260] A number of selection systems may be used to recover the cells that have been

transformed for recombinant protein production. Such selection systems inciude, but are not
“limited to, HSV thymidine kinase, hypoxanthine-guanine phosphoribosyltransferase and

aderine phosphotibosyliransferase genes, in tk-, hgprt- or aprt; cells, respectively. Also, anti~
 metabolite resistance can be ussd as the basis of selection for dhft, that confers resistance to
methotrexate; gpt, that confers resistance to mycophenolic acid; neo, that confers resistance o _,
the aniinoglycoside, (G418; also, that confers resistance to chiorsulfuron; and hygre, that
confers resistance to hygromycin. Additional selectable genes that may be useful include
trpB, which allows cells to utilize indole in place of tryptophan, or hisD, which allows cells to
utilize histinol in place of histidine. Markers that give a visual indication for identification of
transformanis include anthocyanins, B-glucuronidase and its substrate, GUS, and luczferase
and its substrate, Tuciferin.
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[66261} Many of the PPF polypeptides of the present invention may be produced using
a combination of both automated peptide synthesis and recombinant técl‘miqucs. For example,
a PPF polypeptide of the present invention may coniain a combination of modifications
including deletion, substitution, and insertion by PEGylation. Such a PPF polypephde maybe
produced in stages. In the first stage, an intermediate PPF poiypcptlde containing the
modifications of deletion, substitution, insertion, and any combination thereof, may be
produced by recombinant techmques as described. Then after an optional purification step as
described below, the imtesmediate PPF polypeptide is PEGylated through chemical
modification with an appmpnabe PEGylating reagent (e.g., from NeKtar Therapeutics, San
Carlos, Califormiz) to yield the desired PPF polypeptide. One skilled in the art will appreciate
that the above-described procedure may be generalized to apply to a PPF polypeptide
containinga combination of modifications selected from deletion, substitution, insertion,
derivation, and other means of mod1ﬁcatxon well known in the art and contempiated by the

present invention,

00262} It may be desirable to pwify the PPF polypeptides generated by the present
‘invention. Pepiide purification techmiques are well known to those of skill in the art. These
techmiques involve, at one level, the crude fractionation of the celiular milien to poi);pepﬁde

. and hon—poiypepﬁde fractions. Havhg.éeparated the polypeptide from other proteins, the
polypeptide of interest may be further purified using chromatographic and electrophoretic
techniques to achieve partial or complete purification (or purification to homogensity).
Amalytical methods particulaily suited to the preparstion ofa pure peptide are ion-exchange
chromatography, exclusion chromatography, polyacrylamide ge! electrophoresis, and
isoelectric focusing, A particularly efficient method of purifying peptides is reverse. phase
HPLC, foliowed by characterization of purified product by liquid chromatography/mass
spectrometry (LC/MS) and Matrix-Assisted Laser Desorption Ionization (MALDI) mass
spectrometry. Additional confirmation of purity is obtained by determining amino acid
[00263] *  Certain aspects of the present invention concern the purification, and in
particnlar embodiments, the substantial purification, of an encoded protein or peptids. The
term “purified peptide” as used herein, is intended to refer to a composition, isolatable from
ofher components, wherein the peptide is purified to any degree relative to its naturally
cbiminable state. A purified peptide therefore also refers fo a peptide, free from the
environment in which it may naturally oconr.
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[060264] Generally, “purified” will refer to a peptide composition that has been
subjected to fractionation to remove various other components, and which composition
substantially retains its expressed biological activity. Where the term “substantially purified”
is used, this designation will refer to a composition in which the peptide forms the major
component of the composition, such as constituting about 50%, about 60%, about 70%, about
80%; about 90%, about 95% or more of the peptides in the composition.

[60265] Various techniques suitable for nse in peptide purification will be well known
to those of skill in ﬁ:é art. These include, for example, precipitation with ammonitm sulphate,
PEG, antibodies, and the lke; heat denaturation, followed by centrifugation; chromatography
steps such as ion exchange, gel filtration, reverse phase, hydroxylapatite and affinity
chromatography; isoslectric focusing; gel electrophoresis; and combinations of such and other
. techniques. As is generally known In the art, it is believed that the order of conducting the
various purification steps may be changed, or fhat certain steps may be omitted, and still result
in a suitable method for the preparation of 2 substantially purified protein or peptide.

[00266] There is no general requ:remem“ that the peptides always be prowded in their
most purified state. Indeed, it is contemplated that less substantiaily purified products will
have utility in certain embodiménts. Partial purification may be accomplished by using fower
purification steps in combmat;on, or by utilizing different forms -of fhe same general
punﬁcanon scheme. For example, it is appreciated that a cation-exchange column
chromatography performed, utilizing an HPLC apparatus, will generally result in a greater “-
fold” purification than the same technique utilizing a Jow pressure chromatography system.
Methods exhibitiﬁg a lower degree of relative purification may have advamiages in total
- recoveryofproteinproduct; orfnmaintainingﬁaeacﬁvity of an expressed protein.

[00267] One may optionally purify and isoiate- such PPF polypeptides from other
components obiained in the process. Methods for purifying a polypeptide can be found in
1J.S. Patent No. 5,849,883. These documents describe specific exemplary meﬂ;ods for the
isolai:idn and purification of G-CSF compositions that may be useful in isolating and purifying
the PPF polypeptides of the present mvention. Given the disclosure of these patens, it is
gvident that one of skill in the art would be well aware of numerous purification techniques
that may be used to purify PPF polypeptides from a given source.
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[00268] Also it is contemplated . that a combination of anmion exchange -and
mmmunoaffinity chromatography may be . empioyed to produce purified PPF polypeptide

compositions of the present invention.

D.  Phammaceutical Compositions

[06269] The present invention aiso relates to pharmaceutical compositions comprising a |
therapentically or prophylactically effective amount of at least one PPF polypeptide of the
invention, or a pharmaceutically acceptable salt thereof, together with phannacéuticaﬁy
accepiable &iluents, preservéﬁves, 'solﬁbilizers, emulsifiers, adjuvants and/or carriers nseful in
the delivery of the PPF polypeptides. Such compositions may include diluents of various
‘buffer content (e.g, acetate, citrate, glutamate, tartrate, phosphate, TRIS), pH and ionic
strength, additives such as as surfac'iants and solubilizing agents (e.g., sorbitan monooieate
- lecithin, Pluronics, Tween 20 & 80, Polysorbate 20 & 80, propylene glycol, eﬁnanol, PEG-40,
_sodinm dodecyl sulfate), anti-oxidanis (e.g., monothioglyercol, ascorbic acid, acetylcysteine,
sulfirous acid salts (bisulfise and metabisulfite), preservatives (.-, phenol, meta-cresol,
benzyl alcoho!, parabens (methyl, prwyi, butyl), benzalkonium chloride, chlombutnnol,
thimersol, phenylmercuric salts, (acetate, borate, nitrate), and tommty/buﬁﬂng agents
(glycenne, sodium chloride, mannitol, sucrose, trehalose, dexirose); moorporatxon of the
material into parnclﬂate preparations of polymeric compounds, suck as polylactic acid,
polyglycolic acid, efc., or in association with liposomes. Such compositions will influence the
physical state, stability, rate of in vivo release, and mate of in vivo clearance of the present PPF
polypeptides. See, eg., Renﬁngton’.s Pharmacentical Sciences 1435-712, 18th ed., Mack
Publishing Co., Easton, Pennsylvama (1990).

[00270] In general, the present PPF polypeptides will be nseful in the same way that
PP, PYY, or NPY is useful in view of their pharmacological properties. One exemplary use is
to peripherally administer such PPF polypeptides for the treatment or prevention of metabolic -
conditions and disorders. In particunlar, the compounds of the invention posé&ss activity as
agents to reduce nuirient availability, reduce of food intake, and effect weight Joss. -

[00271) The present PPF polypeptides may be formulated for peripheral administration,
including formulation for inj ecﬁoﬁ, oral adminisiration, nasal administration, pulmonary
administration, topical administration, or other types of adminisiration as one skilled in the art
will recognize. More particularly, administration of the pharmaceutical compositions
according to the present invention may be via any common Toute 50 long as the target tissue is
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- available via ﬁ:at route. In some embodiments, the pharmaceutical compositions may be
introduced imo the subject by amy conventional peripheral method, e.g., by intravenous,
intradermal, intramuscular, intremammary, intraperitoneal, intrathecal, retrobulbar,
intrapulmonary {e.g., term release); by oral, sublingual, nasal, anal, vaginal, or tremsdermal
delivery, or by surgical implantation at 2 partionlar site. The treatment may consist of a single
dose or a plurality of doses over a period of time. Controlled continual release of the
composifions of the present invention is aiso confemplated.

[00272] The formulation may be composed in various forms, eg., solid, Hiquid,
semisolid or liquid. The formulation may be liquid or may be solid, such as tyophilized, for
reconstitution. The term “sélid,” as used herein, is meant to encorupass all normat uses of this
term mcluding, for example, powders and lyophilized formulations. Aqueous compositions of
the present invention cmﬁse an effective amount of the PPF polypeptide, dissolved or
dispersed in 2 .phmﬁaceuﬁcaﬂyr | acceptable‘ carrier or aqueous medium. The phrase
“pharmaceuticelly or pharmacologically acceptable” refers to molecular entities and
composmons that do not produce adverse, allergic, or other tnioward reactions When
' admmmbered 10 an animal or & buman. As used herem, “phannaceuhca]ly acceptable carrier”
: mcludes any and 21l solvents, dispersion media, coatings, anh'i}actenal and antifongal agents B
isotonic and absorption delaying agents and the Iike. The use of such media and agents' for

pharmaceutically aciive substances is well known in the art Except insofzr ‘as any
. conventional media or agent is incompatible with the active ingredient, its use in therapeutic
compositions is contemplated. Supplementary active ingredients also can be incorporated inio
the compositions. In some cases, it will be convenient to provide a PPF polypeptide and
another food-intake-reducing, plasma glucose-lowering or plasma iipid-altering agent, such as
an amflin, an amylin agonist analog, a CCK or CCK agonist, or a leptin or leptin agonist, or
an exendin or exendin agomist analog, and -small molecule cannsbinoid CBI recepior
antagonists, rimonsbant, beta-hydroxysteroid dehydrogenase-1 inhibitors, sibutramine,
phentermine and other drugs marketed for treatment of obesity in a single composition or
solution for administration togeﬂ_lar. In other cases, it may be more advantageous to
administer the additional agent separately from said PPF polypeptide. ‘

[00273] - The PPF polypephide of the inventior may be prepared for administration as
solutions of free base, or pharmacologically acceptable salis in waier suitably mixed with
 surface active agents (e.g., sorbitan monooleate, polyoxyethylene sorbitain monolaurats
(Tween 20), polyoxyethylene sorbitan monooleate (Tween 80), locithin, polyoxyethylene-
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polyoxypropylene copolymers (Pluronics), hydroxypropylcellulose) or complexation agents
(e.g., hydroxypropyl-b-cyclodextrin,  sulfobutyether-b-cyclodexirin (Captisol),
polyvinylpymolidone). Pharmaceutically-acceptable salts inchude the acid addition salts
 (formed with the free amino groups of the protein) and which are formed with norganic-acids
such as, for miﬂmple, hydrochioric or phosphoric acids, or such organic acids as acetic, oxalic,
tartaric, mandelic, and the Hke. Salts formed with the free carboxyl groups also can be
derived from inorganic bases such as, for example, sodium, potassium, ammommn, caIclum,
or femric hydroxides, and such organic bases as isopropylamine, frimethylamine, histidine,
procaine and the like. Such products are readily prepared by procedures well known to those
skilled in the art. Dispersions also can be prepared in giycerol, liquid polyethylene glycols,
and mixtnres thereof and in oils. _

[00274] A preservative is, in the common pharmaceutical sensé, & substance. that
" prevents or inhibits microbial growthmdmaybeaddedtoafonﬁtﬂaﬁonforﬁﬁspmposeto '
avoid consequent spoilage of the formulation by microorganisms. While the amount of the
-preservative is not -great, it may nevertheless affect the overall stability of the peptide. ‘
Generally, under ordimary conditions of storage and use, these preparations confain a
preservative to prevent the growth of microorganisms. While the preservanve for use in the
pharmacentical compositions can range from 0.005 to 1.0% (w/v), in some embodiments, the
range for each presérvative, alone or in combination with ofhers, is: benzyl alcohol (0.1~
1.0%), or m-cresol (0.1-0.6%), or phe:iol (0.1-0.8%) or combination of methyl (0.05-0.25%)

and ethyl or propyl or butyl (0.005%-0.03%) parabens The parabens are lower alkyl esiersof

para-hydroxybenzeic acid.

[06275]} Surfactanis can cause denaturation of protein, both of hydrophobic disraption
and by salt bridge separation. Relatively low concenirations of sarfactant may exert 2 potent
denaturing activity, because of the strong interactions between surfactant moieties and the

reactive sites on proteins. However, judicious use of this interaction can stabilize proteins |
against interfacial or surface denaturation. Surfactants which could further siabilize the
- peptide may optionafly be present in the range of about 0.001 to 0.3% (w/v) of the fotal
formulation and inciude polyéorbate 80 (ie, poiyoxyethylene(Zi})' sorbitan monooleate),
CHAPS® (ic., 3-[(3-cholamidopropyl) dimethylammenio] 1-propanesulfonats), Brii® (e.g.,
Brij 35, which is {(polyoxyethylene (23) lauryl ether), poloxamer, or another non-iomic
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[00276] The stability of a peptide formulation of the present invention is enhanced by

maintaining the pH of the formulation in the range of about 3.0 to about 7.0 when in liqliid

form. In some embodiments, the PPF polypepﬁde' is suspended in an aqueous carrier, for

' ~ example, in an buffer solution at a2 pH of about 3.0 to about 8.0, aboﬁt 35 abdut 7.4, about
3.5 to about 6.0, about 3.5 to about 5.0, about 3.7 to zbout 4.7, about 3.7 to about 4.3 or about
3.8 to about 42. In some embodiments, parenteral formulations are isotonic. or substantiafty
isotonic. In some embodjments, the vehicl_e'fo; parenteral products is water, Water of suiiable
quality for parenteral administration can be prepared either by distillation or by reverse
osmosis. Waier may -be used as the agueous vehicle for injection for use in the
pharmacentical formulations. Useful buffers include sodinm acetate/acetic acid, sodium
lactatjlacnc acid, ascorbic acid, sodium citrate-citric acid, sodium bicarbonate/carbonic acid,
sodxum succinate/succinic acid, Hisudane, Sodium benzoate/benzoic acid, and sodium
phosphates, and Tris(hydroxymethyl)aminomehane. A form of repository or “depot” slow

 release preparation may be used so that therapeutically effective amounts of the preparation

 are delivered into the bloédstx:eam over many hours or days following transdermal injection or
delivery.

[00277]  In some embodiments, the- pharmaceutical compositions of the present
invention are formulated so as to be suitable for parenteral administration, e.g., via injection
or mfusxon. In some embodiments, liguid formulations are intended for parenterai'
&dmmmtratmn. Suitable routes of admzmsimﬁon mclude mtrmnuscular, mimvenous,
subcutancous, mtradermal mucosal, intraarticular, intrathecal, bronchial and the like. These
rToutes mcludc but are not limited to, oral, nasal, sublingual, pulmonary and buccal routes that
may include admimistration of the PPF polypeptide in Houid, semi-solid or solid form.
'Adm:msixatxon via some routes require substantially more PPF polypeptide to obtain the
desired holog,lcal effects due to decreased bioavaﬁabﬂxty compared o parenteral delivery. In
addmcn, parenteral conirolled release delivery can be achieved by forming polymeric
microcapsules, matrices, solutions, implants and devices and administering them parenterally
or by surgical means. Examples of controlled release formulations are described in U.S.
Patent No. 6,368,630, 6,379,704, and 5,766,627, which are incorporated herein by reference.
These dosﬁge forms may have a lower bicavailability due to enfrapment of some of the
peptide in the polymer matrix or device. See e.g., U.S. Pat. Nos. 6,379,704, 6,379,703, and
16,296,842. In'some embodiments, pharmaceutical compositions suitable for mjectable use
include sterile aqueous solutions or dispersions and sterile powders for the extemporaneons

- 78



proparation of sterile injectable solutions or dispersions. In some emibodiments, the form
should be sterile and should be fluid to the extent that is easily syringable. It is also desirable
for the PPF polypeptide of the invention to be stable under the conditions of manufacture and
storage and must be preserved agaimst the cortaminating action of micr_borganisms, such as
bacteria and fungi. The carmier can be a solvent or dispersion medinm containing, for
example, water, ethanol, polyol (e.g., sorbitol, glycerol, propyleme glycol, and Iiquid
 polyethylens giycol, and the Tike), dimethylacetarnide, cremorphor EL, suitable mixtures
thereof, and oils (e.g., soybesan, sesame, castor, coﬂnﬁseed, ethyl oleats, isopropyl myristate,
~ glycofurcl, com). The proper fiuidity can be mamtmned, for example, by the use of a coating,
such as lecithin, by the maintenancs of the required particle size in the case of dispersion and
by the use of surfactants. The prevention of the action of microorganisms can be brought
about by various antibacterial an antifungal agents, for example, meta-cresol, benzyl alcohol,
parabens (methyl, propyl, butyl), chlorobutanol, phenol, phenylmercuric salts (acetate, borate,
nitrate), sorbic acid, thimerosal, and the Hike. In some embodiments, tonicity agents (for
example, mgam, soditm chloride) may be included. Prolonged absorption of the fnjectable
compositions can be brought about by the use in the compositions of agenis delaying
absorption (for example, aluminum monostearaie and gelatin), |

[03278] In some embodiments, for example non-parenteral ‘fbrmuiaﬁqns, sterilization
may not be required. I—idwe;m', if sterilization is desired or necessary, any suitable
sterilization process can be nsed in developing the peptide pharmaceutical formulation of the
present inveniton. Typical sierilization processes include filtration, steam (moist ﬁeat), dry
" heat, gaseé (e.g., ethylene oxide, formaldehyde, chiorine dioxide, propylene oxide, beta-
propiolac&tbne, ozone, chloropicrin, peracetic acid methyl bromide and the -Ifke), exposure to
a radiation source, and aseptic handiing. Filiration is the preferred method of sterilization for
liquid formulations of the present invention. The sterile filiration involves filtration through
0.45 pm and 0.22 pm (1 or 2) which may be connected in series. After filtration, the solution
1s filled into appropriate vials or containers. Sierile injectable solutions may be prepared by
incorporating the active compounds in the required amount in the appropriate selvent with
various other ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the various sterilized active ingredients
info 2 sterile vehicle that contains the basic dispersion medium and the required other
ingredients from those emumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, exemplary methods of preparation are Vacumn-dlﬁng and freeze-
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drying techniques that vield 2 powder of the aciive ingredient plus any additional desired
ngredient from a previously sterile-filtered solution thereof.

100279} In general, the PPF compounds may be formulated imto a stable, safe
. pharmaceutical composition for administration to a patient. Pharmaceutical formulations
contemplated for use in the methods of the invention may compriss from about 0.01 to about
20% (wiv), or from about 0.05 to about 10%, of the PPF compound. The PPF compounds
may be in an acetats, phosphate, citrate or glutamate buffer (for example, at a final
formulation concentration of from about 1-5 to about 60 mM) allowing a pH of the final
composition of about 3.0 to about 7.0 containing carbohydrate or polyhydric alcohol as
tonicity modifier and, optionaliy, appmxmately 0.005 to 5.0% (wiv) of a preservatlve
selected from the group consisting of m-~cresol, benzyl alcohol, methyl, ethyl, propyl and butyl
parabens and phenol. Such a preservative is genera]ly included if the formulated peptide is io
be included in 2 multiple use pro&uct.

[00280]  Optionally, & stabilizer may be inciuded in the present’ formulation.  If
included, however, a stabilizer useful in the practice of the.p_zeseni: imvention is 2 carbohydrate
or 2 polyhydric aicohol. A suitable stabilizer useful in the practice of the present invention is
approximately 1.0 to 10% (w/v) of a carbohydrate or polyhydric alcohol. The polyhydric
alcohols and carbohydrates share the same featire in their backbones, i.e., -CHOH-CHOH-,
which is responsible for stabilizing the proteins. The polyhydric .alcohols inciude such
compounds as sorbitol, mamnitol, glycerol, and polyeﬂxYlene glycols (PEGs). These
compounds are siraight-chain molecules. The carbohydrates, such as mammose, ribose,
 sucrose, fctose, trehaloss, maltose inositol, and lactose, on the other hand, are cyclic
, moiecxﬂes that may contain a keto or aldehyde group. These two classes of compounds have
been demonstrated to be effective in stabﬂxzmg protein against denaturation caused by
elevated temperature and by freeze-thaw or froeze-drying processes. Suitable catbohydrates
include: galactose, arabinose, lactose or any other carbohydrﬁte Awhich does not have an
adverse affect on a diabetic patient (if this is a desirable property), i.e., the carbohydrate is not
metabolized to form unacceptably large concentrations of glucose in the biood.
[00281] In some embodiments, if a stabilizer is included, the PPF polypepiide is
stabilized with a polyhydric alcohol such as sorbitol, mannitol, inositol, glycerol, xylitol, and
polypropylene/ethylens glycol copolymer, as well as various polyethylene glycols (PEG) of
“molecular weight 200, 400, 1450, 3350, 4000, 6000, and B000). Another useful feature of the
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Iyophilized formulations of the present invention is the maintenance of the ionicity of the
Tyophilized formulations described herein with the same formulation component that serves to
maintain their stability. In some embodiments, mannitol is the polyhydric alcohol nsed for
this purpose. '
[00282] Containers may also be considered to be a part of the fonnulahon of an
injection, for there is no container that is totally inert, or does not in some way aﬁect the

- Hquid it contams parhcularly if the hqmd is aqueous. 'I'herefore, the selection of a container
for a particular injeciion must be based on a consideration of the composition of the container,
as well as of the solution, and the treatment to which it will be subjected. If necessary,
adsorption of the peptide o e glass surface of the vial can also be minimized, by use of
barosilicate glass, for example, Wheaton Type I borosilicate glass #33 (Wheaton Type }-33)
or its equivalent (Wheaton Glass Co.). Other vendors of similar borosilicate glass vials and
cartridges acceptable for manufacture include Kimbel Glass Co., West Co., Biinder Glas
GMBH and Forma Vitrum. The bloioglcal and chemical properties of the PPF polypeptide
may be stabilized by formulation and iyophﬂmahon in 2 Wheaton Type I-33 borosilicats
serum vial to a final concentration of 0.1 mg/ml and 10 mg/ml of the PPF polypeptide in the
presence of 5% mannitol, and 0.02% Tween 80. In order to permit introduction of aneedle
from & hypodermic syringe into 2 multiple-dose vial and provide for resealing as soox_i as the -
needie is withdrawn, the open end of each vial may be sealed with 2 rubber stopper closure
held in piace by an almnmum band. Stoppers for glass vials, such as, West 4416/50, ‘41416/50
(Tefion faced) and 4406/40, Abbott 5139 or any equivelent stopper can be used as the closure
for pharmaceutical for injection. These stoppers are compatible with the peptide as well as
the other ccmponems of the formulation. The inventors have also élscovered that these
stoppers pass the stopper integrity test when tested using patient use patierns, e.g., the stopper
can withstand at least about 100 mjections. In some embodiments, fhe peptide can be
lyophilized in to vials, syringes or cariridges for subsequent reconstitution,  Liquid
formulations of the present invention can be filled into ome or two chambered cartndges,
one or two chamber syringes.

[00283] In some embodiments, the manufactiring process for liquid formulations
involves compounding, sterile filiration and filling steps. In some embodiments, the
compounding procedurs invoives dissolution of ingredients in a specific order (preservative
followed by stabilizerftonicity agents, buffers and peptide) or djssoiving at the same time.
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[00284] The United States Pharmacopeia (USP) states that anti-microbial agents in
bacteriostatic or fungistatic concentrations must be added to preparations contained in
multiple dose containérs. They must be present in adequate concentration at the fime of tise to
prevent the multiplication of microorganisms inadvertently introduced into the preparation
. while withdrawing a portion of the contents with a hypodermic needie and syringe, or using
| other invasive means for delivery, such as pen injectors. Antimicrobial agents should be
evaluated to ensure compatibility with all other components of the formula, and their activity
should be evaluated in the total formula to ensure that a particular agent that is effective in one.
formulation is not ineffective in another. It is not uncommon to find that a particuler -
antimicrobial agent will be effective in one formulation but mot effective in another
formulation,

[00285] In 2 particular embodiment of the present invention, a pharmacentical
| formulation of the present invention may comtain a2 ramge of conceniraiions of PPF
- compounds, ¢.g., between about 0.0I% to about 98% w/w, or between about 1 to about 98%
w/w, or between 80% and 90% wiw, or between about 0.01% to about 50% wiw, or between
about 10% to about 25% w/w. A sufficient amount of water for injection may be used to |
obtain the desired concentration of solution. The pharmaceutical formulations described
 bercin mey be Iyophilized. An exemplary formulation can be 1 mg/mL. PPF compound in 10~

mM  sodium acetaie buffer solution, pH 4.2, containing 9.3% sucrose as an osmolality

* modifir - |
- [00286] Tonicifying agenis such as sodium chloride, as well as other known excipients,
may be present, if desired. If such excipients are present, it may be preferable fo maintain the
overall tonicity of the PPF polypeptids. An excipient may be includsd in the presently
described formulations at various concentrations. For example, an excipient may be included
in the concentration range from about 0.02% to about 20% w/w, between about 0.02%' and
0.5% wiw, about 0.02% to about 10% wiw, or about 1 % to about 20% wiw. In addition,
smlar to the present formulations themselves, an excipient may be included in sofid
(including powdered), liquid, semi-solid or gel form. -

[00287] Htis possible that other ingredients may be present in the formuiations. Such
additional ingredients may include, e.g., wetting agents, emulsifiers, oils, antioxidants,
bulking agents, tonicity modiﬁers, chelating agents, metal ions, oleaginous vehicles, proteins
(e-g., buman serum albumin, gelatin or proieins) and a zwitterion (e.g., an amino acid such as
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betaine, taurine, arginine, glycine, lysine and histidine). Additionally, polymer solutions, or
mixtures with polymers provide the opportunity for controlled release of the peptide. Such
additional ingredients, of course, should not adversely affect the overall stability of the
formulation of the present invention. '

[00288] Genf:ralljr, & therapsutically or prophylactically effective amount of the present
PPF polypeptides will be determined by the age, weight, and condition or severity of the '
diseases or metabolic conditions or disorders of the recipient. See, e.g., Remington’s
- Pharmaceutical Sciences 697-773. See also Wa:ng and Hanson, Parenteral Formulations of
Proteins and Peptides: Stability and Stabilizers, Journal of Parenteral Science and Technology,
Techmical Report No. 10, Supp. 42:28 (1988). Typically, 2 dosage of betweer about 0.001
ngkg body weight/day to about 1000 pg/kg body weight/day, may be used, but more or less,
as & skilled practitioner will recognize, may be used. Dosing may be one, two, three, four or
~ more times daily, or less frequently, such as once a week, once a month, or once a quarter,
 depending ‘on the formulation, and may be in comjunciion with other compositions as
described herein.  should be noted fhat fhe present invention is ot limited to the dosages -
recited herein. ' '
[00289] Appropriate dosages may be ascertained through the use of astabhshedassays |
for determining level of metabolic conditions or disorders in conjunction with relevant dose-
rosponse data. The final dosage regimen will be determined by the attending phrysician,
- considering factors that modify the action of drugs, e.g., the drug’s spéciﬁc activity, severity
of the damage and the responsiveness of the patient, the age, condition, body weight, sex and
diet. of the patient, the severity of any infection, time of administration and other climcal
factors. As studies are conducted, further information will emerge regarding appropriate
dosage levels and daration of treatment for specific diseases and conditions.

(60290} In some embodiments, an effective dose will typicaily bs in the range of about
0.5 ng to about 5 mg/day, about 10 g to about 2 mg/day, about 100 ug to about 1 mg/day, or
about 5 pug to about 500 pg/day, administered in a single or divided doses of two, firee, four
O MOore administration. Accordingly, exemplary doses can be derived from the total amount
of drug to be given a day and the mmnber doses administered a day. Exemplary doses can
range from about 0.125 pg/dose (0.5 pg given four times a day) to about 5 mg/dose (5 mg
given once a day). Other dosages can be between about 0.01 to about 250 pg/kg/dose. The
exact dose to be administered may be determined by one of skill in the art and is dependent
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upon the potency of the particular compound, as well as upon the age, weight and condition of
the individual. Administration should begin whenever the suppression of nutrient availability,
food intake, weight, blood glucose or plasma Iipid iowering is desired, for example, at the first
~ sign of symptoms or shortly after diagnosis of obesity, diabetes meilitus, or insulin-: mstance 7
syndrome : Admxmstxahon may be ‘by any toute, eg., ngechon, subcutaneous or |
intranuscular, oral nasal, transdermal, ete. Dosages for certain routes, for example oral
admm:sﬁahcn, may be increased fo account for decreased bmavmlabhty, for example by
about 5-10{ fold.-

{00291} In some embodiments, where fhe pharmacentical formulation is to be
administered parenterally, the composition is formulation so as to deliver a dose of PPF
polypeptide ranging from 0.1 pg/kg to 100 mg/kg body weight/day. In some embodiments,
the doses range from 1 pg/kg to about 50 mg/kg body weight/day, Exemplary daily amounts
may be in the range of a lower Hmit of 2, 5, 10, 20, 40, 60 or 80 to an upper hm1t of 80 100, -
150, 200, or 250. Parenieral adnun:strahon may be carried out with an initial bolus followed
" by continuous infusion to maintain therapeutic circulating levels of drug product. - Those of.
ordinary skill in the art will readily optimize effective dosages and administration regimens as.
determined by good medical practice and the chinical condition of the individual patient.

- [06292] = The frequency of dosing will depend on the ph_aimaco}dneﬁc parameters of the
agents and the routes of adminisiration. The opﬁmal pharmaceutical formulation will be
determined by one of skill in the ar depending on the route of administration and the desired
dosage. See, e.g., Remington’s Pharmacentical Sciences, supra, pages 1435-1712. Such
formulations may influence the physxcal state, stability, rate of in vivo release and rate of in
vivo clearance of the admm;lstered agents Depending on the route of administration, &
suitable dose may be calculated according to body weight, body surface arcas Or organ Size.
Further refinement of the calculations necessary to determine the ﬁpprdpriate treatment dose is
routinely made by those of ordmary gkill in the art without undue experimentation, especially
in light of the dosage information and assays disclosed herein, as well as the pharmasokmehc
data observed in animals or human cimical trials.

[60293] It will be appreciated that the pharmacentical cox@osiﬁons and treatment
methods of the invention may be useftﬂ. in fields of human medicine and veierinary medicine.
Thus the subject to be treaied may be 2 mammal. In some embodiments, the mammal is a
human or other animal. For veterinéxy purposes, subjects inﬁnde for example, farm animals



including cows, sheep, pigs, horses and goats, companion animals such as dogs and cats,
exotic and/or zoo animals, laboratory animals including mice, rats, rabbits, guinea pigs and
hamsters; and poultry such as chickens, turkeys, ducks and geese. '

[00294} In addition, the present imvention contemplates a kit comprising & PPF
polypeptide of the invenﬁon, components suitable for preparing said PPF polypeptide of the -
“invention for phannacénﬁcal appiicaiion, and instructions for using said PPF polypeptide and
components for pharmacentical application.

[00295] - To assist in understanding the present invention, the following Examples are
included. The experiments relating to this invention should not, of course, be construed as
specifically Hmiting the invention and such variations of the mvenﬁon,_ﬁow known or later
developed, which would be within the purview of one skilled in the art are considered to fall
within the scope of the invention as described herein and hereinafier claimed.

EXAMPLES

| [006296] The present mvezmun is described in more detail Wrﬂl reference to the-.
following non—lumtmg examples, which are offered to more fu]]y ﬂlusn'ate the invention, but,
are not to be construed as limiting the scope thereof. The examples illustrate the preparation
of the present PPF polypeptidss, and the testing of these PPF polypeptides of the invention i
vitro and/or in vivo. Those of skill in the art will understand that the techniques described in
these examples constifute best modes of practice and represent techniques described by the
inventors to fonction well in the practice of the invention. However, it should be appreciated
that those of skill in the art should, in light of the present disclosure, understand that many
changes can be made in the specific methods that are disclosed and still obtain a like or
similar result without departing from the spirit and scope of the invention.

[00207]  Peptides of fhe invention may be assembled om a Symphomy peptide
synthesizer (Protein Technologies, Inc.) using Rink amide resin (Novabiochem) with a
loading of 0.43-0.49 mmol/g at 0.050-0.100 mmol. Fmoc amino acid (5.0 eq, 0.250-.500
mmol) residues are dissolved at & conceniration of 0.10 M in l-methyl-2-pyrrolidinone
 (NMP).  Other Teagents ((O-Benzotriazole-N,N,N,N\ietramthyl-uromium-hexafinoro-
phosphate (HBTU), 1-hydroxybenzotriazole hydrate (HOBt) and N,N-Diisopropyletiylamine
(DIEA)) are prepared as-O.SS M dimethylformamide solutions. The Fmoc pr?tected amino
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acids are then coupled to the resin-bound amino acid using, HBTU (2.0 eq, 0.100-0200
mmol), 1-hydroxybenzofriazole hydrate (1.8 eq, 0.090-0.18 mmo]), NN-
diisopropylethylamine (2.4 eq, 0.120-0.240 mmol) for 2 hours. Following the last amino acid
coupling, the peptide is deprotected using 20% (v/v) piperidine in dimethylformamide (DMF)
for 1 hour. - Once peptide sequence is complete, the Symphony peptide synthesizer is
programmed to cleave the peptide from the resin. Trifluoroacetic acid (TFA) cleavage of the
peptide from resin is camied out using 93% TFA, 3% phenol, 3% water and 1%
triisopropylsilane for 1 hour. The cleaved peptide is precipitated using tert-butyl methy? ether,
pelieted by centrifngation and lyophilized. The pellet is re-dissolved in water (10-15 mL),
filtered and purified via reverse phase HPLC using a C18 column and an acetonitrile/water -
gradient containing 0.1% TFA. The resulting peptides are purified to homogeneity by reverse
phase HPLC and the purity is confirmed by LC/MS.

[00298] A general procedure for N-capping the peptides of the invention with fatty
acids and Acyl functionalities (eg., octanoic and stearic acids, and isocaproyl and
isobutyloxycarbonyl modifications) is-as follows: peptide on Rink amide resin (0.1 mmol) is
-suspended in NMP (5 mL). In 2 separate vial, HBTU (03 mmol), HOBt (0.3 mmol) is
dissolved in DMF (5 mL} followed by the addition of DIEA (0.6 mmol). This solution is
added to the resin and this snspension is shaken for 2 hours. The solvent is filtered and
" washed thoroughly with NMP (5 mL x 4) and CH,Cl, (20 mL), dried and is subjected to TFA
cleavage for 1 hr. The yield of the desired peptide is about 40 mg after cleavage and
purification. N-Carbamate derivatives (isobutyloxy, isopropyloxy, n-butyloxy, ethoxy) were
obtained by coupling the corresbonding carbonyl chlorides and peptides on Rink amide resin
using DIEA, DMAP and dry CH2C2. |

[00299] -~ A general procedure for incorporaiing fatty acids on the epsilon aminoc group
of a lysine is as follows: the modifications are carried out in solution on a free épsi'i_on—amino
group of a lysine of a pini:ﬁed pe;ptide in thc presence of the faily acid and a.ctiva"ting agent
(HBTU/ HOBY) in DMF. The resulting derivatives are purified by reverss phase HIPLC and
the purity is confirmed by LC/MS. |

[00300] PEG modification may be carried out in solution on 2 free epsilon-amino group
of lysine or a terminal amino group of a purified peptide using commercially available
 activated PEG esters. The resulting PEGylated derivatives are purified to homogeneity by
- reverse phase HPLC and the purity is confirmed by LC/MS and MALDIE-MS.
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160301} Intramolecular dlS'quhlde bond formation may be performed on free cystemes
using iodine/acetic acid as oxidizing agent.

[00302] The PPF polypeptides of the invention may be tested in 2 variety of biological
assays in vitro, including Y-receptor binding assays using binding assay methodologies
generally known to those skilled in the art, or in vivo, using food intake, body weight, and
body composition assays using methodologies generally known to those skilled n the art.
Exemplary assays include those described below.

[00303] . Assavs for signaling by Gy/Gy-coupled receptors: - Without intending to be
limited by theory, G-protein coupled receptor (GPCR) signaling mediated by heterotrimeric
G-proteins can be categorized into signaling classes based upon an alpha-subunit composition,
Gy, Gq and Gi/Gy proteins mediate intracelivlar signaling through activation of signaling
pathways leading to distinct physiological endpoints. Activation of G, and Gi/Gy —coupled
receptors leads to stimulation or inhibition of adenylate cyclase, respectively, while activation
of G4 —coupled zeceptors results in stimulation of phospholipase C (PLC) and an increass in
intracellular calcium concentration. Measuring a reductlon in cAMP resuiting from activation
of Gi/Ge —coupled receptors can be technically dlﬁicult, whereas measuring a Gy —coupled
. increase in intracellular calcium is relatively easier. Thus, assays have been developed for
assessing the activity of Gy/Go-coupled réceptors using cells co-transfected with promiscuous
G-alpha subunits to redirect G/Gy signaling through PLC and employing reporter genes or
calcium sensitive ﬂuorophores are known in the art. These assays may be used to dssess the
ability of PPF polypeptides to act as agonists or antagonists at Y—receptors See, for exampie,
Stables, et al., (1997) 4Anal. Biochem. 252(1) 115-26.

100384} NPY V1 receptor binding assay: Membranes are prepared from conﬂuent
culinres of SK-N-MC cells that andogenousiy expresses the neuropeptide Y1 recepiors.
Membranss are incubated with 60 pM [I}- human Peptide YY (2200 Ci/mmol, PerkinElmer
Life Sciences), and with unlabeled PPF polypeptide for 60 mimutes at ambient temperature in -
2 96 well palystyrene plate. The well contents are then harvested onto a 96 well glass fiber
plaie using a Perkin Elmer plate harvestor. Dried glass fiber plates are combined with
scintillant and counted én 2 Perkin Elmer scintillation counter.

[08305]  NPY Y2 recepior binding assay: Membranes are prepared from confluent
cultures of SK-N-BE cells that endogenously expresses the neuropeptide Y2 receptors.
Membranes are incubated with 30 pM [*ZT}- human Pepiide YY (2200 Ci/mmol, PerkinFlmer
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Life Sciences), and with unlabeled PPF polypeptide for 60 minutes at ambient temperature i
a 96 well polystyrene plate. ‘The well contents are then harvested onto a 96 well glass fiber
plate using a Perkin Elmer plate harvestor. Dried glass fiber plates are combined with
scmi'ﬂla:nt and counted on a Perkin Elmer scintillation covnter.

[00306] NPY Y4 receptor binding assay: CHO-K1 cells are transiently transfecied with
¢DNA encoding neuropeptide Y4 gene, and then forty-eight hours later membranes are
prepared from conﬂuent cell cultures, Membranes are incubated with 18 pM ['®1}- human
Pancreatic Polypeptide (2200 Cifmmol, PerkinFimer Life Sciences), and with unlabeled PPF
polypeptide for 60 minutes af ambient temperature in & 96 well polystyrene plate. The well
contents are then harvested onto a 96 well gless fiber plate using a Perkin Elmer plate
harvestor. Dnedglassﬁberplat%arecombmedwﬁhscmﬂantandcmmtedonaPerkm
Ehner scintiliation counter.

[00307] 'NPY Y5 receptor binding assay: CHO-K1 cells are transiently transfected with
: cDNA encoding neuropeptide Y5 gene, and then forty-cight hours later membranes are
prepared from confinent cell culiures. Membranes are incubated with 44 pM [T} human
Peptide YY (2200 Ci/mmol, PerkinEhmer Life Sciences), and with unlabeled PPF polypeptide
for 60 minutes at ambient temperature in a 96 well polystyrene plate. - The, well contents are
then harvested onto a 96 well glass fiber plate using a Perkin Elmer plate harvestor. Dried
glass fiber plates are combined with scintifiant and counted on a Perkin Elmer sointillation
counter. '

[00308] Table 2 demonsirates certain PPF polypeptides of the invention and their
activity in various Y-receptor binding assays such as those described above. |

“Table 2:
SEG ID NO: | YIRBA @M) | Y2ZREA (uM) | V4 RBA (nM) | YSRBA (uM)
i 10 1000 0.034 16
2 02 0.058 Y 031
3 62 . 0.041 54 0.85
3 048 0.24 35 043
5 <7000 729 >1000 035
3 042 0.9 0.84 0.19
T 1000 21 1000 1000




. SEQID NO: | YIRBA (uM) | Y2RBA (M) | Y4 RBA (M) | YSRBA (nM)
8 1000 12 1000 1000
0.61 0.085 51 0.47
10 13 0.023 107 0.49
11 25 0.059 3 041
iz 17 0.14 16 031
13 32 0.2 169 0.54
14 1600 16 1000 68
15 16 0.026 22 0.33
16 41 0.048 29 0.15
17 11 0.037 104 036
18 032 0.031 19 032
19 54 0.036 117 0.73
20 35 0.04 g3 042
21 24 0.31 183 33
2 12 0.1 75 74
23 13 02 54 37
26 44 0.04 130 02
37 7 0.18 104 13
23 0.55 0.032 52 . 023
29 14 046 178 0.95
50 0.86 0.15 14 06
51 0,68 0.14 7.7 0.56
52 27 0.19 21 0.93
53 232 0.084 74 0.64
89 47 0.1 38 0.99
90 15 0.46 50 73
91 52 0.35 99 1.9
52 5.8 0.36 107 3
93 86 0.28 95 5.6
54 1.8 0.048 77 0.54
95 82 0.67 101 73
9 74 0.25 56 66
97 86 0.19 54 29
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“SEQ ID NO: | YIRBA (M) | Y2RBA (uM) | Y4 RBA (uM) | Y5RBA (M) -
98 44 0.099 49 2.1
99 35 0.065 43 0.99
100 5.9 0.28 70 4
101 8.6 0.18 65 34
102 78 0.09 58 1.8
103 18 0.038 73 0.66
104 4.6 0.053 27 0.89
103 44 0.3 68 33
106 54 0.081 37 0.92
107 11 0.27 70 51
108 88 0.12 51 21
109 95 0.73 74 34

110 20 0.81 97 8.7
111 17 0.41 i 10

112 56 0.33 76 63
113 68 6.1 37 iz
114 T 0.25 119 14
115 34 62 193 - 55
116 8.9 0.23 40 16
117 73 021 74 58
118 58 0.97 180 31
119 158 1.1 92 &7
120 17 15 ) 27
121 iz 6.19 51 14
122 36 04 68 24
123 45 92 66 17
124 >1000 86 >1000 56
125 28 9.1 129 g4

126 24 34 8% 24
127 >1000 >1000 >1000 >1000
128 >1000 113 >1000 >1000
130 45 0.25 46 52
131 68 028 80 79




SEQIDNO: | VIRBA (sM) | Y2RBA (uM) | Y4 RBA (uM) | YSRBA (uM)
132 17 0.56 113 7
133 1000 83 1000 138
135 293 43 1000 1000
136 88 " 0.081 863 18
138 7.9 043 165 5
139 301 20 1000 354
140 1000 380 1000 1000
142 62 0.12 6 12
143 3.8 0.19 56 23
144 45 039 52 4%
145 £y 0.2 415 15
146 8.7 0.19 73 23
147 5.1 0.052 43 17
148 5 0.1 50 18
150 276 11 1000 118
151 7.6 025 115 21
152 37 0.24 39 0.82

153 84 028 135 2.9
155 76 0.24 108 23
156 73 0.35 147 33
157 5.8 0.11 63 16

158 6.1 0.1 66 2.1
160 63 056 71 2.9
162 11 047 86 28
165 4.8 0.072 59 13
171 33 053 7 10
172 22 33 59 91
173 14 0.99 52 78
174 i1 035 64 &0
175 26 0.72 >1000 >1000
176 76 084 120 g5
177 58 034 46 11
178 77 029 38 17
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SEQID NO: | YIRBA (nM) | Y2RBA (nM) | YARBA (M) | YSRBA (aM)
179 30 54 33 208
180 43 0.11 49 39
181 6.3 041 46 24
182 44 0.21 65 - 58
183 4.7 0.071 60 93
184 26 0.14 54 42
185 3 0.13 38 3.8
186 0.85 0.11 29 2.8
187 1000 62 1000 128

188 1000 102 1000 968
189 1000 57 1000 202
150 1600 24 1000 578
193 308 78 331 180
194 32 15 39 15
195 15 1.7 146 57
196 1000 612 1000 1000
197 1000 46 611 1000
108 16 0.7 38 09
199 38 41 143 58
200 106 7 06 74
201 27 22 99 29
202 36 148 23 30
203 33 4.4 108 78
204 &7 1.1 223 37
205 44 15 172 18
206 66 15 204 a5
207 180 0.69 1000 114
208 728 93 407 568
211 37 0.24 50 54
212 2.9 0.046 59 08
225 6.7 0.15 ) 1.8
236 3 0.059 35 0.57
227 0.032 38 011
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SEQID NO: | VIRBA M) | YZRBA (uM) | Y4 RBA (nM) | YSRBA (nM)
78 i1 0.1 61 1.1
229 82 023 57 27

230 34 0.1 45 12
731 5.6 037 35 94
235 87 0.65 i 12
336 65 0.24 &2 46
737 2.1 0.11 35 78
739 018 0.093 18 027
340 24 0.059 89 058
341 3 0.15 3 038
242 27 0.13 7 1
43 18 0.74 124 72
344 1 15 88 75
745 0.19 0.077 16 035
246 35 0.11 119 6.7
247 0.38 012 25 0.76
243 048 012 24 044
249 636 0.11 21 0.34
250 22 0075 7 051
251 0.42 0.12 28 0.5
352 2.1 0,074 2 0.64
753 13 0.041 34 029
354 23 0.051 85 056
255 57 026 708 3
236 % 0.039 395 043
258 0.39 0.12 %) 0.89
260 0.42 0.16 22 674
%1 29 011 71 1
262 17 0.087 61 0.91
363 33 01 141 12
264 13 022 o8 0.43
265 73 1.1 772 11
266 2 YR 193 17
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SEQID NO: | YIRBA (uM) | Y2RBA (nM) | Y4 RBA (uM) | Y5RBA (aM)
267 025 0.1 95 0.32
268 T 031 0.14 21 0.57
269 38 0.084 77 0.74
270 33 0.13 o7 14
771 0.51 0.094 43 025
772 0.26 0.1 12 027
273 . 0.32 0.18 21 0.89
774 49 0.42 181 1.5
275 0.55 0.099 81 1.5

776 0.68 0.3 8.3 1.3
277 34 016 150 25
278 36 0.078 138 i4
279 6.4 12 200 12
280 2.1 0.38 108 1.6
281 28 0.1 117 0.67
282 0.55 0.04 18 0.15

283 30 34 87 66
284 1.1 0.071 47 0.56
285, 0.67 0.18 16 0.54
286 0.65 0.11 “0.75 03
287 52 0.16 10 12
288 18 0635 11 1.1
289 43 0.83

290 187 051
291 186 201 95 0.71
392 14 0.17 0.77 0.32
293 0.82 0.13 0.87 048
294 0.94 0.17 058 0.51
295 1 0.18 1 0.63
296 2.7 0.76 29 2.1
297 36 032 4 1.8
298 55 12 34 3.9
299 11 32 16 75
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SEQID NO: | YIRBA (uM) | YZRBA (uM) | Y4 RBA M) | Y5RBA (aM)
300 83 16 311 78
301 26 3.7 70 28
302 5.1 0.68 93 29
303 6 05 71 33
304 051 0.14 0.48 023
306 0.6 0.16 1.2 6.27
307 0.53 0.13 ~0.73 047
308 T 0.56 21 1.4
309 3.3 78 56 15
310 29 454 27 5.1

311 16 0.49 51 1.8
312 70 0.42 91 34
313 52 0.57 151 2.6
314 g2 0.67 202 23
315 5.2 2.1 467 56
316 71 0.63 52 11
317 43 0.097 16 0.69
318 100 1.3 84 19
319 735 1.04 T7 12
320 77 3] 243 13
321 12 37 57 56
332 i3 0.54 38 1
333 48 0.54 37 0.87
334 21 0.45 101 24
335 34 0.72 100 36
338 8.1 0.63 46 1.1
341 1.8 0.15 11 03
342 15 0.62 84 1.4
343 12 0.38 69 13
347 35 18 740 51
436 4 0.07 35 14
437 5.1 0.45 371 2.1
438 1.5 0.079 167 12
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SEQ ID NO:

YIRBA (nM) | Y2RBA (nM) | V4 RBA (@M) | Y5RBA (aM)
439 0.93 0.05 176 0.47
240 16 0.1 100 12
741 48 “0.65 224 7
442 1.6 0.11 214 13
443 774 113 514 502
484 6.6 0.36 57 38
245 5.1 0.56 269 63
446 3 1 141 6.6
447 83 0.5 206 25
743 6.6 0.1 61 11
449 3.6 0.068 78 3.1
450 1000 0.51 1000 1
451 7.8 0.89 71 18
452 7 034 62 3
253 6.7 0.084 17 0.82
454 44 027 278 6.1
455 i5 081 146 53
456 85 1.1 245 10 .
458 10 047 593 36
459 75 0.48 100 62
260 14 0.08 115 0.59
461 - 65 .59 303 33
462 83 0.6 356 10
463 23 4 361 15
457 2.7 0.17 158 15
463 57 0.74 283 56
469 34 0.48 508 51
470 68 0.78 585 12
471 26 0.18 178 31
472 11 15 368 20
373 73 0.55 212 54
474 0.68 03 £3 13
475 26 6.7 358 21
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SEQIDNG: | YIRBA (oM) | Y2RBA (M) | Y4RBA (nM) | YSRBA (nM)
476 27 . 7.4 53 15
471 265 4.4 164 18
478 1000 31 273 17
479 1.8 0.357 74 35
480 7.7 22 21 18

Example 2. PPF Polypeptides Suppress Food Intake in Food Intake Assay

[06309]- Female NIH/Swiss mice (8-24 weeks old) are group housed with a 12:12 hour
light:dark cycle with lights on at 0600. Water and a standard pelleted mouse chow diet are
available ad libitam, except as noted. Animals are fasted starting at approximately 1500 hrs,
one day prior to experiment. The moming of the experiment, anjmals are divided into
experimental gronps. In a typical study, =4 cages with 3 mice/cage. '
[00310] At time=0 min, all animals are given en intraperitoneal injection of vehicle or
compound in an amount ra.ngmg from sbout 10 mmol/kg to 100 nmol/kg, and immediately
- given a pre-weighed amount (10-15g) of the standard chow. Food is removed and weighed at
30, 60, and ‘120. min to determine the amount of food oonsﬁmed (Morley, Flood etal,, Am. J.
Physiol. 267: R178-R184, 1994), Food intake is calculated by subtracting the weight of the
food remaining at fe 30, 60, 120, 180 and/or 240 minute time points, for example, from the
weight of the food provided initially at time=0. Significant treatment effects were identified
by ANOVA (p<0.05). Where a significant difference exists, test means ate compared to the
control mean using Dunnett’s test (Prsm v. 2.01, GraphPad Sofiware Inc., San Diego,
California).

[0e311) Figures 14 show the ability of several PPF polypeptides of the imvention to
reduce camulative food iniake in the food intake aséay described above. Furthermore, figure
40 shows that acute administration of PPF polypeptide compound 4883 was found to be more
effective than PYY(3-36) in reducing food miake in the NIH/Swiss mouse and HSD i
models. ;

Example 3. PPF Polypeptides Decrease Body Weight Gain in High Fat Fed (Diet-induced-
obesity, or DIQ) CS7BL/6 Mice and High Fat-fed HSD Rats.

[00312]  Mice: Male CS7BL/6 mice (4 weeks old at start of study) are fod high fat (ETF,
58% of dietary keal as fat) or low fat (LF, 11% of dietary keal as fat) chow. After 4 weeks on

97



chow, each mouse is implanied with an osmotic pump (Alzet # 2002) that subcutaneously

- delivers a predetermined dose of PPF polypeptide continuously for two weeks. Body weight
and food intake are measured weekly (Surwit et al., Metabolism—Clinical and Experimental,
44: 645-51, 1995). Effects of the test compound are expressed as the mean +- sd of % body
weight change (i.e., % change from starting weight) of at least 14 mice per treatment group
(p<0.05 ANOVA, Dunnett’s iest, Prism v. 2.01, Gra.phPad Soﬁware Inc,, San Diego,
California}.

100313} Rats; The night before treatment, male Sprague-Dawley® mats (average

~weight = 415) consummg a h1gh fat diet (45% kCal from fat) were assigned to two treatment

* groups based on equal 24 hr food intake. On test might, cach animal received a single IP

imjection of Vehicle (10%DMSO) or Compound (1 mg/kg) just prior to lights off (1 800h}; ‘
_and were then placed ix_adivichxailly'into 2 DietPro auntomated feeding cage. Each cage contains

a food hopper resting on a scale connected to & computer, and a water bottle. Hourly food

intake (in grams) is recorded for the following 24 hours. Animals recelved injections for six

consecutive nights. Body weights were recorded nightly.

[60314] Fipures 5-6 demonsirate the ability of severa} PPF polypeptsdes of the
invention to decrease body weight gain in the DIO mouse assay described above, Figure 7
demonsirates that once daily injections resulted in a significant reduction in body weight gain
on several nights (P<.05) in high fat-fed rats. For example, Figure 8 demonstrates that a PPF
polypeptide of the invention exhibits greater efficacy than PYY(3-36) in both the food intake
assay and the DIO mouse assay. For example, Figure 42 demonstrates the effects of another
PPF polypeptide of the invention on feeding pattern, and shows that PPF polypeptide
compound 4883 reduces food intake on nights 3 and 5, significantly reduces we1ght over -
seven days, and reduces total food consumption for six days. -

Example 4. PPF Polypeptides Reduce Blood Pressure

[00315] Male Harlan Sprague Dawiey (HSD) rats housed at 22.8+:0.8°C in 2 12:12
hour light : dark cycle were used to study the effects of PPF Polypeptides on the circulatory
system through the use of telémeiz'y. The expemnenis were performed during the light cycle.
Telemetry aliows for real-iime hemodynamic readings including arterial blood pressure, heart
rats and arterial dP/dt, via an implanted radio transmitier in conscions, non-anssthetized,
unrestraimed rats. In the present Example, rats were injected with cither vehicle, 10 amol/kg
PYY, 10 nmolkg PYY(3-36) or 10 nmol/kg of several PPF polypeptides by remote



intravenous dosing. Remote intravenons dosing was achieved through in-dwelling vascular
access ports {Access Technologies (Skolde, IL). The port is secured to the underlying muscie
just below the skin between the scapulae. The catheter resides in the jugular vein.- Data were
collected for up to 60 minutes foilowing mjectxon

[00316] As shown in Figures 9A-B, the effect of compozmd 4676 o mcrease mean
 arterial pressure (MAP) are similar 1o those of PYY(3-36). Figures 9C-D show that while the
. effects of compound 4247 to increase mean arterial pressure and decrease heart rate are -
similer to those of PYY(1-36), those eﬁ'acts are blunted with compound 4560.

[00317] Figure 46 demonstrates that PPF polypeptide compound 4753 also decreases
heart tate as compared to PYY(3-36), while its effect on MAP is comparable to that of
PYY(3-36). Figure 47 demonsirates that the effects of PPF polypeptide compound 4883 on
“heart rate and MAP are comparable to those of PYY(3-36).

Example 5. Antisecretory Effecis of PYY and PYY agonists
Gastric Acid Secretion '

[60318] Male Harlan Sprague Dawiey rais were housed at 22.8 £0.8°C in a 12:12 hour
light:-déﬂc cycle. The experiments were performed during the light cycle.- Amnimals, fed rat
chow (Teklad LM 485, Madison, WI), were fasted for. approximately 20 hours before
. experimentation. They were given’-free access to water until the start of the 'expetiment. )

[00319] ~ The rats (age 11-16 weeks, body mass 291-365 g) were surgically fitied with
gastric fisiulae custom made by David Osbome, Department of Biology, UCLA. Overnight
fasted rats were weighed and their gastric fistulae were uncapped and z's.ttached to flexible
Tygon tubing (3/8 x 1/16) into which was fitted a piece of PE205 tubing that would extend
into the stomach. Saline was injected fhrough the narrower PE205 tubing and the effiuent -
collected from the Tygon tubing. To ensure proper fiow through the fistulae and an empty
stomach, the stomach was flushed several ttmes with ~5 ml of room temperaiure saline
solution until fiow was easy and the effluent was clean. Gastric acid secretion was measnrsd
at 10min intervals by injecting 5mL of saline {pH 7.0) foliowed by 3ml of air and collecting
the effluent. Three ml of each gastric aspirate were titrated to 7.0 with 0.01 N sodium
hydroxide using 2 pH meter (Beckman model number PHI34 Fullerton, CA). The amount of
base required for each tifration, comrected to the iotal volume coliected, was used to calculate
the moles of acid in each sample. | | |
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[00320} After a baseline sample was collected, and the recovered volume recorded, the
animal was given a subcutaneous injection of 125 pgfke pentagastrin (Sigma, lot#40K0616 )
and then 10 min. gastric sampling was continued for a finther 2 hours, Forty minﬁteS‘aﬂér ‘
pentagastrin mje.ctzon, when a stable plateau of gasiric acid secretion was typically observed,
the rats were given a subcutaneous injection of (PYY(3-36)) at a dose per animal of 1, 3, 10,
100pg or saline, (3.45,10.34,34.5, 344.8 ng/kg, respectlvely, in a rat weighing 290 grams) (o=
3,2, 4, 4, 6 Tespectively). - | |
06321}  As shown in Figure 1@, gastric acid output was expressed as % of pentagasirm— .
stimuiated secmﬁdn, calculated as the average of time points 20, 30, and 40 mimuies after
injection of pentagastrin. In response to pentagastrin, gastric acid secretion increased 6.8-fold
from a basal mate of 9.345.8 pmol/10 min to 62.843.8 pmol/10min 40min after injection
(grand means: P<0.01). PYY(3-36) injected 40 min fter pentagasirin dose-dependently and
 significantly inhibited gastric acid production. With doses of 10pg (34.5 ng/kg) and 100sg
(344.8 pg/kg), PYY(3-36), acid secretion was reduced by 74.7472% and 84.739.7%,
respectively (P<0.05 and P<0.01; #test, 20 minutes after PYY(3-36) injection) (see t=60min..
in Figures 11-17). The dose response for PYY(3-36) inhibition of pentagastrin-stimulated
acid secretion is shown in Figure 11, The EDso for the antacid effect of PYY(3-36) was
11.3] ng/kg = 0.054 log units. | |

Gasiric Empiying

[00322] “To determine the effects of PYY [3-36] on gas&nc emptying, conscious, non-
fasted male Harlan Sprague Dawley rats were randomly divided into three overall treatinent
groups: 1) for animals dssignate& “APx,” vacuum-aspiration lesions were made to the area
| postrema; 2} for the animals designated “Sham,” to control for effects of the surgery, sham-
-operations were performed in which the cranial region region was surgically opened, but no
lesion was made to the brain .amd 3 moperatéd contro] animals, designated “Control,” were
‘not subjected to surgery. For each of the three overall treatment groups, animals were then
divided into dosage groups, in which they were administered either saline only, or bolus doses
of 3, 30, 90, or 300 pe/kg PYY(3-36) dissolved in saline. Experiments were performed at
Jeast two weeks post surgery (weight 426+8 g) and again thres weeks later (weight 544:9 g).
All rats were housed at 22.7° C in a 12:12h light:dark cycle (a&perhnents performed during
tight cycle) and were fed and watered ad Iibitum (diet LM-485 Teklad, Madison, Wisconsin,
USA).
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[00323] PYY(3-36) dissolved in saline was administered 2s a 0.1 ml subcutaneous
bolus 5 min before gavage of SpCi D-[3-3Iﬂ-g1ugose (lot #3165036 Dupont, Wilmington, DE, -
USA) in 1 ml water. The vehicle or different doses of PYY was given subcutzneouly after
animals had been given an oral Hquid meal.

There were 15 Treatment Groups:
(1) Conirol saline | n=4
{2) Control 3 pg/kg , 3
(3) Conirol 30ug/kg - - . =
(4) Control 90pg/kg ' =5
" (5) Control 300pg/kg B =5
(6) Sham saline =5
(7) Sham 3pgkg =2
(8) Sham 30pg/kg o=
(9) Sham 90pg/kg =3
(10) Sham 300 pg/kg : ' =5
(11) APx saline 5
(12) APx 3pg/kg | | =3
(13) APx 30ug/ke =3
(14) APx 90pghkg L - p=3

(15) APx 300pg/kg o5

[003241 Biood was collected from anesthetized tails of the rats at -15, 0, 5, 15, 3¢, 60
_ znd 90 min after gavage for measurements and the plasma separated to measure the plaéma

' plucose-derived tritium (CPM per 10p1 counted in B-counter). The appeatance of trifium in
plasma has previously been shown io reflect gastric emptying. The imfegrated fritimm
appearance in plasma was calculated nsing the trapezoidal method as the increment above the
levels before the trifium gavage (the area-under-the-curve (AUC) for 30 mimutes).

[00325] In unoperated control rats, PYY(3-36) dose-dependently inhibited Iabel
appearance, (10.5%1.5, 7.26+1.52 and 3.20:1.21 cpm/pL.min for 30 pglkg, 90 pg/ks,
300 pg/kg PYY(3-36), respectively; P<0.0001 ANOVA; see Figures 12 and 13). In sham —
operated Tats, 30 pgke (v=4) and 90pg PYY(3-36) injections (n=3) also delayed appearance
of label compared to saline-injected controls (p=5) in dose dependent manner (11.8943.23,
9.8842.45, 18.9443 23 cpm/ul/min, respectively; P<0.05 ANOVA; ses Figures 14 and 15).
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Maximal effect of PYY in sham-opemted animals was less compared to intact unoperated
control rats with EDsp also lower than in unoperated conirol animals (decreases from 43.77 to
10.20 pglkg PYY [3-36]. In APx rafs, gastric empiying was slowed compared to that in
sham-operated or unoperated control rats (9.38+3.25 cpm/uL/min; P<0.05, 0.05; see Figures
16 and 17), but was not altered by administration of PYY(3-36). Regression’ analysis
conﬁrmedr absence of dose dependency
| [00326]  Results showed that PY'Y(3-36) potently regulates the mate of gastric emptying
in normal Sprague Dawley rats. A dose-dependent inhibition of gastric emptymg was
observed following the injection of PYY(3-36) (30, 90 and 300 pglkg). AP-lesioned animals
had a tendency to delay gastric emptying compared to unoperated cortrol and sham—opcrated
rats (n.5). PYY(3-36) administration had no additional effect on gastric emptying rate in the
 AP-lesioned animals. |

- [00327] Figure 45 demonstrates that administration of PPF polypeptide compound 4883
is more potent than PYY(3-36) in inhibiting gastric emptying.
Gallbiadder Emptying '
[00328] In the processes of nommal digestion, gastric emptying rates and gallbladder
emgtyingfatesmayhecoordinﬂted.»CircnlaﬁngPYYhasbeenrepoﬁedto suppress the
cephilic phase of posiprandial galibladder emptying, but not meal stimulated maximum
emptying. It was also hypothesized that the effect of PYY on gallbladder emptying is
mediated by vagal-dependent rather than cholecystokinin-dependent pathways (Hoentjen, F,
et al., Scand. J. Gastroenterol. 2001 36(10):1086-91). To determine the effect of PYY [3-36]
on ga]lbladder emptying, eight week old, male NIH Swiss mice were housed st 22.8+ 0.8° ina
- 12:12 light:dark cycle, and allowed ad libitum access to & standard rodent diet ('I‘eklad
LM7012 Madison, WI) and water. The mice were food deprived for 3 hours prior to
expenmentatlon. At =0, PYVY(3-36), CCK-8 or saime was injected subcutaneously in
conscious mice. Thirty min later, mice were euthanized by cervical disiocation, a midiine
laparotomy was performed and the gallbladder was excised and weighed.
Treatment Groups:
Group A: saline 100#1 subcutaneously at =0, n=-14; :
Group B: PYY(3-36) 1pg/kg subcutansously at =0, n=6.
Group C: PYY(3-36) 10ug/kg subcutaneously at =0, n=10.
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Group D: PYY(3-36) 100pg/kg subcutaneously at +=0, n=8.
‘ Group E: CCK-8 1pg/kg subcutaneously at =0, n=3. -
Group F: CCK-8 10ug/kg subcutanecusly at t=0, n=3.
Group G: PYY(s-ss)- 10pp/kg + CCK-8 1pg/kg subcutaneounsly at t=0, n=4.
Group H: PYY(3-36) 10ug/kg + CCE-8 10pg/kg subcutaneously at t=6, n=4.

100329] The results are shown in Figures 13 and 19. PYY(3-36) dose dependently
inhibited basal gallbladder emptying with an EDs, of 9.94 ng/kgt0.24 Jog units. The highest
dose (Group D) increased gallbiadder weight by 168% over that observed in saline injected
controls (Group A) (P< 0.005). PYY(3-36) did mot affect CCK-8 stimulated gallbladder
emptying. The data indicate that PYY(3-36) inhibits gellbladder emptying via CCK-
independent iaathways Gallbladder emptying in response to exogenous CCK was net affected
by PYY(3-36). A similar result was obtained with PY¥[1-36] in conscious dogs; a 400 ng/kg
bolus + 800 pmol/kg/h infusion did not inhibit CCK-8-stimulated gallbladder contraction.
[00330] It is possible that the effects of PYY(3-36) on gallbladder emptying are
medisted by vagal-cholinergic pathways. This idea is supported by findings that specific
peptide YY (PYY) bmdmg sites have recently been autoradiographically ideniified in the arec
postrema, aucleus of the solitary fract, and dorsal motor nucieus regions {collectively referred
to as the dorsal vagal complex (DVC)) in rats. These medullary brain stem regions are
responsible for vagovagal reflex control of gastrointestinal functions, including motility and
secretion. PYY(3-36) ichibits other thgesttve functions that are mediated by vagal-
cholinergic mechanisms, such as gastric emptymg

Examnle 6. Gastrormotecﬁve effects of PYY and PY'Y agonisis

[00331] Male Harlan Sprague Dawiey rats were housed at 22 8+ 0.8° in a 12:12
light:dark cycle, and allowed ad libitum access to a standard mdent diet (Teklad LM 485,
Madison, WI) and water. The rats, 200-220 gm, were fasted for approximately 20 hours prior
to experimentation.

[60332] At +=-30, PY'Y(3-36) or saline was injected s.c. At +0, a 1 ml gavage of-
absolute ethanol (ethyl alcohol-200 proof dehydrated alcohol, U.S.P. punctilions) or saline -

was adminisiered. At =30, the rats were anesthetized with 5% isofiuorane. A midiine
laparotomy incision was made. ‘The stomach was exposed and ligated at the pyloric and lower

103



esophageal sphincters. The stomach was excised, opened along the lesser curvature and
everted to expose the mucosa. The mucesa was gently rinsed with saline and-assessed for

| damage (nlcerations, dilated blood vessels, sloughing off of the mucosal lining) by observers

biinded to the treattent. Mucosal damage was scored between § (no damage) and 5 (100% of

stomach covered by hyperemia and ulceration). '

Treatment Groups: '

Group A: saline 100y 5.c. at t=-30, gavage iml H20 at =0, o=4.

Group B: saline 100pi 5.c. at t=-30, gavage 1rﬁ1 absolute ethanol at EO, n=6

Group C: PYY(3-36) Ing/kg at +=-30, gavage lm! absohuie ethanol at +=0, 1=5.

Gmup D: PYY(3-36) IOp.g/kg at t=-30, gavage 1ml absolute ethano! at =0, n-4

Group E: PYY(3-36) 100pg/kg at =30, gavage 1ml absolute ethanol at =0, =5

Group F: PYY(3-36) 300ng/kg at =30, gavage 1mi absolute ethanol at =0, n=5.

[00333] . PYY (3-36) dose dependently rednced the injury score by 27.4+6.4, 29.3£11.6
and 537+ 7.9% (n=4,5,5, p<0.05 ANOVA) after injection of 10, 200, and 300 pg/kg of
PYY(3-36), respectively (Fxguxe 20). PYY [3-36] showed a gastroprotectwe effect, in mats.
Endogenously circulating PYY [3-36] may play a physiologic role in conirolling gastnc acid
secretion and protecting the gasmc ILCOsa.

Fxamples 7 -10. Effects of PPF polypeptides on food intake, body weight gain, metabolic mate

and body composition

[00334] In rodents, weight reduction following: administration of PYY(3-36) may be -
attributable to ‘decreased food consumption or other processes impacting energy balance
(including enei‘gy expenditure, tissue-ievel fuel partitioning, and/or gut nuirient uptake). The
eﬁ'ects of contimous subcutaneous infusion of PYY(3-36) (1 mg/kg/day, up to 7 days) on
metabolic rate, fat combustxon, and/or fecal energy loss in diet-induced obese (DIQ) mice

were examined,

Animal care and housing

[00335] Examples 7-10 utilized 2 diet-induced obese (DIO) mmouse model for metabolic
discase. Prior to the freatment period, male C57BL/6] mice were fed a high-fat diet
(#D12331, 58% of calories from fat; Research Diets, Inc.) for 6 weeks begnmmg at 4 weeks
of age. During the study, the mice remained on this high-fat diet in powdered form
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throughout treatment period unless otherwise noted. Water was provided ad libitum
thronghout the study. Animals were honsed under a 12hr:12hr light-dark cycle at 21-23°C,
and allowed ad libitum access to food pre- and post-treatment. Tn some embodiments, eight
wk-0ld male NIH Swiss (non-obese) mice (HarianTeklad, Indianapolis, IN, USA) fed a
standard chow diet (Teklad #1.M7012, Madison, WI) were used in gaflbladder emptying
experiments. Where noted, one group of similariy-aged nonobese mice were fed a low-fat diet
(#D12329, 11% of calories from fat) for purposes of comparing metabolic parameters to DIO
groups, '

Peptide Sounrce

[00336} In some embodiments, the triffucroacetic acid salt of human PYY(3-36) (>98%
purity} was synthesized using standard methods (Peptisyntha, Torrance, CA), and its identity
- confinrmed usmg mass spectroscopy.

Expeﬁinentaﬁ Designs, Blood and Tissue Coliection for Body Composition Analyses. |

[00337} Stndies of metabolic paramefers [Study A}, nutrient uptake by the gut
{Stndies B ané Cl food intake and body composmon [Studies B and C] used mice that were
housed singly for 1 week prior to tieatment. 'Ihroughont the experiments, food: intake and
‘body weight were monitored daily. During the treatment period, vehicle (50%
dimsfhylsulfoxide in water) and PYY(3-36) (1 mg/kg/day) were administered by continuous
subcutaneous (s.c.) infusion using Alzet® osmotic pumps (Durect Corp., Cuperiino, CA;
Models 1003D, 2001, & 2004 for 3, 7, & 28 day studies, Tespectively) placed in the
inirascapuiar region under isofiurane apesthesia. At the end of each study, amma]s were
-sacrificed after a 2-4 hr fast by isofturane overdose. Blood was collected into Na-heparin-
fiushed syringes by cardiac puncture, and plasma was immediately frozen. In some studies
{Studies B and C), body compositién was determined using dual—eneréy X-ray absorptiometry
(DEXA; PxiMus, GE Lunar). Bilﬁteral epididymal fat pads and intrascapular brown adipose
tissue (BAT) were dissecied and weights determined. Excised liver sampies were placed in
RNALater (Ambion, Austin, TX), and stored at —20°C. '

[00338]  Indirect Calorimetry [Study A]. DIO mico were acchimated to indirect
calorimeiry cages for 4 days prior to measuring post-ireatment metabolic rate and RQ
(Oxymax; sofiware version 2.52; Columnbus Instruments, Columbus, OH). The within-animal
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CV% dunng the 2-day pre-treatment base]me, averaged 4.6 = 0.8% & 4.0 % 0.8% for light &
dark cycle energy expenditure, respectively, indicating adequate acclimation. Followmg
osmotic pump implantation (vehicle controls, n=13; PYY(3-36) at 1 mg/kg/day, n=12),
~ calorimetric measurements were made continuously over 7 days. Heat production was
7 calculaﬁed by the mstrument software (based on Lusk, G., (1928) The Elements of the Sclence
of Nuirition, 4th Ed. W B. Sasnders Company, Philadelphia.) and is reported relative to body
mass measured on-each treatment day.

[00339] ~ Fecal Energy Analyms [Studles B and C]. Mice were acclnnated to
metabolic cages (Diuresis Cages; Nalge Nunc Int’l Corp., Rochester, NY; Study B}, or to
standard cages with raised wire mesh fiooring [Study CJ, and to powdered high-fat chow for 4
days prior to treatment. In Study B, fecal energy content was determined using bomb
calorimetry (Covance Labs; Madison, WI). To collect sufficient material, 2 pooling strategy
was used for each mouse: pooled samples from individnals® 2 day baseline period, early
treatment period (Days 1, 2, 3) and Iate trestment period (Days 5, 6, 7) were compared.  Tn.
Study C, fecal energy content was detetmmedmsamples coliecied over the ﬁna124hrﬁ-omr
cage bottoms lined with absorbant paper. ' '

[00340] Long-term effects of PYY(3-36) on Body Weight in DYO Mice. Vehicle
' (z=18) or PYY(3-36) {z=24; 300 nglkg/day, the estimated EDsp for weight change in a prior
study in this model (Pittner, et al., (2004) Jnz. J. Obes. Relat. Metab. Disord. 28: 963-71) were
administered to DIO mice by Aizet s.c. osmotic pumps. At 28 days, pumps were replaced:
corttrols contimued to receive vehicle, and half of the PYY(3-36) group (n = 12) continned to
receive the peptide. The offior half of the PYY(3-36) group (n = 12), which had received
PYY(3-36) for the initial treatment period, received new pumps containing vehicle to test the
effect of peptide withdrawal. ‘Mice were fed pellewd hxgh—fat diet, and body Wezghts and food
. intake were recorded weekly

[00341]  Gallbladder Emptying in Mice. Nom-obese mice in the postabsarptive state -
(3 Ir fasted) were injected s.c. with saline (r=14) or PYY(3-36) at 1, 10, or 100 pg/kg (n=6,
11, 8, respeciively}. Animals were sacrificed by cervical dislocation at 30 min. post-injection,
and gallbladders were removed and weighed as a measure of gallbladder emptying rate.

[00342] Biochemical Assays. Plasma B-hydroxybutyrate (Cat. #2440, STANBIO
Laboratory, Boeme, TX), glycerol (Cat. #TR0100, Sigma, St. Louis, MO), and non-esterified
fatty acids (NEFA. C, Cat. #994-75409, Wako Chemicals, Richmond, VA) were measured
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using standard colorimetric assays. Total PYY immunoreactivity in plasma was determined
by Linco Diagnostic Services (St. Louis, MO) using a human PYY RIA displaying <0.1%
cross-reactivity to mouse or rat PYY(3-36), and averaged 39.3 ngfml (~10 oM) in mice
treated with 1 mg/kg/day PYY(3-36). Ex vivo lipolysis (glycerol release over 1 hr) was
measu:\;d in non-obese female mouse retroperitoneal fat pad preparations using the method of

Heffernan (Heffernan, et al,, (2000) 4m. J. Physiol. Endocrinol. Metab. 27%: ESO1-T). Fat

pads were incubated with PYY(3-36) at concentrations ranging from the upper physiologic 1o
pharmacologic plasma levels (0.05, 0.5, & 10 nM) Values were compared {0 basal rates from
* nnireated adipose tissue. N
[00343]  Statistical -comparisons between control and treated animals over time
(Examples 7 and 8) were made using a two-way analysis of variance (ANOVA) determining
the effects of time, treatment, and time x treatment interaction (Prism v. 4.01, GraphPad
Software, San Diego, CA). Differences between control and treated groups were analyzed by
t-tests. Differences were considered statistically significant at p<0.05. In some embodiments,
differences between treatment group means for parameters determined over time were
! anaiyzed using a repeated measures analysis of variance; post-hoc tests within t:mepomts
were tested for simple effects using pooled standard error {SPSS version 13.0, Chicago, 1L).
Mgroup comparisons were carried out using & Student’s 't—test, and dose-response data
were evaluated using a one-way ANOVA and ﬁkey’s comparison. Data are presented as
mean & SEM, with p<0.05 considered to be statistically significant.

[00344] Gene Expression Analysés. RNA for gene expression analyses was isolated
from a subset of tissues per manufacturer’s instructions (RiboPure kit #1924; Ambion). One-

step quantitative real-time RT-PCR analysis was used to measure mRNA abundance (ABI

7900HT; Applied Biosystems, Inc., Foster City, CA). The 50 pL reaction conditions were:
2.5 pl Assay-on-Demand® primer/probe mix, 1X Master Mix, IX Multiscribe/RNAse
mhlbltor mix, and 50 ng RNA. RT-PCR conditions were: 48°C 30 min., 95°C 10 min., then
40 cycles (95°C 15 3ec./60°C 1 min.). For each gene, cycle numbers were corrected for
loading variation by simultaneously assaying 188 RNA abundance using a commerci;ﬂly-
availeble primer/probe set (ABI). The relative abundance of mRNAs comesponding to the
following genes were determined vsing ABI Assay-on-Demand® primerfprobe sets: iver-
type carmitine palmitoyliransferase 1 (L-CPT1 or CPT1a; Mm00550438 ml), acetyl-CoA

carboxylase 1 (ACCI; Mmo01304257 ml), ACC2 (Mm01204677 ml), mitochondrial |

bydroxymethylghutarvl-CoA synthaser (HMGCS2; Mm00550050_m1), malonyl-CoA
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decarboxylase (MCD or MLYCD; Mm01245664_m1), aad uncoupling protein 1 (UCPI;
Mm00494069 m1). The resulis of these gene expression analyses are shown in Table 3
below. mRNA abundance is expressed as fold-difference vs. vehicle-treated control values

within 2 given treatment time, * P<0.05 vs. Vehicle.

" Table3
‘Treatment time 3 Days 7 Days-
Genes and Vehicle PYY(3-36) Vehicle PYY(3-36)
groups (©=8) =9 (z=8) @=7)
L-C_P-Tl 1.00 £ Q.08 093+ 0;08 1.00+005° §1.17x0.15
ACC1 1.00+0.11 1.02+06.11 1.0030.10 136+ 0.13%
ACC2 1.00+0.13 0.86+40.11 1.00 +0.09 147+ 0.17%
MCD 1.00+0.09 = | 0.77+0.09 1.00 % 0.10 0.89+0.10
HMGCS2 1.00=0.11 0.68 £ 0.10% 1.00+£0.05 1.04+0.08
[00345] Example 7
[60346] Singiy-housed DIO mice were iniplanted with subcutaneous (SC) intrascapular

osmotic pumps to deliver either vehicle (50% dimethyisulfoxide [DMSO] in water) n=13 or
synthetic human PYY(3-36) r=12. The pumps of the latter group were set to deliver 1000
pefkg/d of PYY(3-36) for 7 days. |
[00347] Body weights end food intake were measured over regular intervals throughout
the study periods. Respxratory quotient (RQ, defined as CO2 production, O2 consumption)
and metabolic rate were determined using whole-animal indirect calorimetry (Oxyméx,
Columbus Instruments, Colambus, OH). '

The mice were euthanized by isofiurane oirerdpse, and an index of adiposity

[00348]
(bilateral epididymal fat pad weight) was measured.
- [06349] Example 8 7
[06350] This e:x.pemneni essentially repeated the study described in Example 7, with -

n=9 per group (vehicle and PYY(3-36)). However, prior to determination of epididymal
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weight, body éomposition (iean mass, fat mass) for each mouse was analyzed using a Dual
Energy X-ray Absorptiometry (DEXA) instrument per manufactqrer’s instructions (Lunar
Pixitmus, GE Imaging Systern). '

[00351] Figures 21A. and 21B show the change in body weight as a percentage of
baseline for DIO mice continnously administered vehicle or PYY(3-36) (1000 pg/kg/d) for 7
days. Figure 21A shows the resulis of Example 7 and Figure 21B shows the results of
* Example 8, and significance is denoted as *p<0.05, *¥p<0.01, ***p<0.001 vs. controls.

{00352]  Tigmres 22A andZZB show the change in food intake as a percentage of

baseline for DIO mice continuously administered vehicle or PYY(3-36) (1000 pg/kg/d) for 7

days. Figure 22A shows the results of Example 7 and Figure 22B shows the results of

Example 8, and significance is denoted as *p<0.05, **p<0.01, ***p<0.001 vs. controls.

There appears to be a trend for reduced food intake at Day 3 (f indicates p = 0.06) in F1gure _
22A and Day 5 (imdmatesp -0.1) in Figure 22B.

[00353] " The tespiratory quotient (RQ) of the mice in Example 7 was measured and
compared. The RQ in PYY{3-36)-administered DIO mice was reduced during several dark
cycle periods, and was lower during the light cycle throughout the study period. An RQ value
near 0.70 is indicative of reliance upon fat catabolism to meet the energy requirements of the
animal; thus, the relatively lower RQ in PYY(3-36)-administered animals is consistent with
increased fat utilization for energy vs. control mice (*p<0.05, **p<0.01, ***p<0.001 vs.
controls). This effect is especially persistent during the light oycle when animals are in a
posiabsorptive state (mduﬁ food intake relative to the dark cycle) (see Figures 23A. and
23B). These results indicate that PY'Y(3-36) has properties which drive fat combustion to
meet caloric requirements which may lead to a preferential loss of fat over protein.

[00354] Morover, the reduced RQ observed with PYY(3-36) administration in DIO

mice relative fo vehicle-administered control is indicative of tmproved fat utilization for
energy at the fissme- and cell-level (increased fatty acid B-oxidation). The majority of
metabolic rate and RQ is influenced by metabolism i non-adipose tissues, such as liver and
skeletal muscle. I follows then that PYY, PYY(3-36) and agonists thercof could be
therapeutically useful in situations in which improved fatfy acid B-oxidation in non-adipose
tissues is desirable, with maintenance of lean body mass. Examples of such conditions
. include, but are not limited to, nonalcoholic steatohepatitis and lipodystrophy. A more
specific example may be in the treatment of AIDS patients who are taking protease inhibitors.
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These patients may suffer from Iipodjstrophy (uregular fat distribuiion) that tends to increase
central, truncal gith while at the same time decrease fat in the arms and legs. The treatment
goal would be the reduction of central fat and an increase in peripheral muscle mass.

[00355]  Figures 24A, 24B, 25A and 25B, for example, show evidence that PYY(3-36)
and its agonists have the property of preferentially inducing the loss of fat over the loss of lean
body tissue. Epididymal fat pads of Exainple 7 and Example 8 mice were weighed, and the
reduced epididymal fat pad weights of the PYY(3-36)-administored mice over vehicle-
administered mice, as shown in Figures 24A and 24B, Examples 7 end 8 respectively, indicate
reduced adiposity in DIO mice administered PYY(3-36), (**p<0.01, ***p<0.001 vs.
controls). Tn addition, reduced adiposity of PYY(3-36)-administered mice is supported by
lower whole-animal fat mass determination by DEXA of Fxample 8 mice (Figure 25A;

- **¥p<0.01 vs. controls). Of particular interest from the DEXA results is that despite significant
weight loss (Figure 21B) and ft loss (Figure 24B and Figure 25A), lean body mass was
‘maintained in PYY(3-36)-administered mice, and dld not differ much from those of vehicle-
administered mice (Figure 25B). ’

[00356] Example 9

[00357]  In this cxperiment, the dose-effsct of PY'Y(3-36) was studied and over 2 longer
period than previous experiments. DIO, mice were implanted with SC intrascapular osmotic
pumps to deliver either vehicle (saline) or PYY(3-36). The pumps of the latter group were set
to deliver a range of doses up fo 1000 pg/kg/d for 28 days. Body weights and food intake
were measured over regular ﬁnﬁervais thrdﬂghcut the study periods. |

- [00358] - Mice were housed two per cage. Sample sizes for body weight and food intake
-in this experiment were n=20, n=14, and 1=12 for High-fat controls, Low-fat comparator
group, and High-fat-fed PYY(3-36) groups, respectively. For body composition measures,
sample sizes were =18, n—-14 and p=12 for High-fat controls, Low-fat comparamr group,
and High-fat-fed PY'Y(3-36) groups, respectively.

« [00359] Figure 26 shows the change in body weight as a percentage of imitial bo&y
‘ weight of vehicle-administered mice fed low-fat chow, vehicle~adm1mstered DIO mice fed
high-fat chow, and PYY(3-36)-administered DIO mice fed Ingh.—fat chow. Imcreasing doses of
PYY{3—36) show an increasing effect on body weight (*p<0.05 vs. controls).

[00360] Figure 27 shows the weekly food intake of the mice dun'ﬁg four weeks of the
study. The group of low-fat fed mice and the PYY(3-36) (1000 pg/kg/d) high-fat fed DIO
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mice consistently consumed significantly less food than the high-fat fed DIO mice controls
during the four weeks of the stndy.

joe361] Figures 28A and 28B show that while fat mass was lower in low-fat fed mice
and PYY(3-36) (1000 pg/kg/d) high-fat fed DIO mice (¥p<0.01; ¥*¥p<0.001 vs. vehicle-
administersd high-fat fod DIO mice controls), low-fat fed mmice had significantly Jess protein -
mass whereas PYY(3-36) (1000 pg/kg/d)-administered DIO mice did not have significantly
less protein mass thap the high-fat fed conirols. Whole carcass body composition was
determined by proximate analysis using standard methods (Covance Laboratories, Madison,
[06362] Example 10

{00363} In another study similar to those carried out in Exampiesr 7 and &, singly-
housed DIG mice were implanted with subcutaneous ‘(SC} intrascapular osmotic pumps to
" eliver either vehicle (50% dimethylsulfoxide [DMSO] in water) ©=10 or synthetic human
PYY(3-36) r=10. The pumps of the latter group were set to deliver 1000 pg/kg/d of PY'Y(3-
36) for 3 days. -

J00364]  Figures 29A and 29B show the change in body weight and food intake,
ré'specﬁfeiy, as 2 percentage of baseline for DIO mice contimiously administered vehicle 01'
PYY(3-36) (1000 pg/kg/d) for 3 days. Figures 29A and 29B show significent reduction in
"body weight and food intake in the DIO mice administered PYY(3-36) over the course of the
treatment period (*p<0.05, **p<0.01, ***p<0.001 v, controls). | |

{60365] Fignre 30 shows significantly less adiposity in DIO mice administered PYY(3-
36) over controls as indicated by lower epididymal fat pad weight (**p<0.01 vs. conirol}. |

Figure 31A shows significantly loss adiposity fn DIO mice administered PYY(3-36) over
controls as indicated by lower whole-animal fat mass determination by DEXA, as described in
Example 8 (*p<0.01 vs. control). 'While DIO mice administered PYY(3-36) significantly
lost body weight and reduced food mtake and had less adiposity over controls, Figﬁxe 31iB
shows that the lean body mass of the PYY(3-36)-administered mice did not differ
significantiy from controls.

[00366] Figures 32A and 32 B show the effects of administration of vehicle oz PY Y(3-
36) on metsbolic rate during the light cycle (top panel) and dark cycle (botiom panel) in DIO
mice. Symbols: closed circles, vehicle-treated conirols; open diamonds, PYY{(3-36)-ireated {1
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mg/kg/day, contimuous subcutaneous infusion). Day O represents the baseline (pre-treatment)
mean value (25.2 £ 0.3 kcal/kgfhx & 30.8 + 0.3 kcal/kg/hr for the light and dark cycle
respect[vely) '

[00367]  Figure 33 shows the acute effects of ip. PYY(3-36) injection on gallbladder
‘ emptymg in non-obese mice. GaHbladder weights measured at 30 min. ?ost—hljection are
deplcted, ‘with a higher weight reflective of reduced basal gallbladder emptymg rate.
*#40<0,001, significantly different vs. saline-treated controis.

‘ [00368] Figures 34A and 34B show the effect of prolonged PYY(3-36) adxmmstrahcm
and withdrawal in DIO mice on body weight and food intake, respectively. DIO mice were
treated with PYY(3-36) (300 pg/kg/day) or vehicle for up to 56 days; PYY(3-36) was
withdrawn from some animals after 28 days and repiaced with vehicle. Symbols: closed
circles, vehicle~treated commls open d:amonds PYY(3-36)-treated; closed diameﬁds
PYY(3-36) days 0-28 followed by vehicle days 28-56. The initial (pre-treatment) mean
 weight was 24.7 = 1.6 g. Body weight differed significantly in PYY(3-36)-reated mice at all
timepoints (p<0.001 vs vehicle control); body weight in mice withdrawn from PYY(3-36) did
not differ from controls by day 35 or thereafier. '

[09369} Overall, continnous subcutancous infasion of PYY(3-36) (1 mg/kg/day, up to 7
days) was observed to increase metabohc raie, fat combusi:lon, andfor fecal energy loss in
diet-induced . obese (DIO) mice. PYVY(3-36) tra.nszenﬂy reduced food mtake (e.g., 25-43%
lower at Day 2 relative to pre-treaiment baseline) and decreased body weight (e.g., 9-10%
reduced at Day 2 vs. baseline). The effect on body weight was durable, persisting throughout
a 56-day study. Withdrawal of PYY{3-36) after 28 days of treatment was associated with
transiently increased food intake, and regain of weight to the control Jevel. Mass-specific
metabolic rate (kealkg/hr) did not differ from controls. Light cycle RQ was reduced by
PYY(3-36) throughout the study (averaging 0.730 % 0.006 vs. 0.750 = 0.009 in conirols;
| p<0.001). Dark cydle rospiratory quotient (RQ) was transiently decreased in PYY(3-36)-
treated mice (e.g., Day 2, 0.747 £ 0.008 vs. 0.786  0.004 in controls; p<0.001). Epididymal
fat pad weight in PYY(3-36)-treated mice was decreased by approximately 50%. Fat pad. )
lipolysis ex vivo was not stimulated by PY'Y(3-36), nor were there changes in the expression
of hepatic genes relevant fo lipid metaboiism. PYY(3-36) decreased basal gallbladder
emptymg in non-obese mice; however, fecal energy density (kcal/100 g) did not change _
sufficiently to impact energy balance.
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{06370] In some embodiments, in-bred male DIO prone rats were obtained from
Charles Rivers Laboratories. These rais were developed from a Iine of Crl:CD®(SD)BR rats
that are prone to become obese on a diet relaﬁvely high in fat and energy. These animals
Tapidly gain weight and body fat resulting in a hyper-triglyceridemic, -léptinenﬁc and —
insulinemic state. They were housed individually in shoebox cages at 22° € in a 12:12-hour
fight dark cycle. Rats were maintained ad-bitem on a moderately high fat diet (32% keal
from fat; Research Diets D1226B) for 6 weeks prior to drug treatment. At the end of the
 fattcning petiod their body weiglits were ~500 g. Chronic administration of test compounds
was by subcutaneous osmotic pump, Indirect calorimetry was performed at 1 week. Plasma
anatyles were analyzed on day 14 after an overnight fast. Analyses of food intake, body
weight, body weight gain, body composition, metzbolic rate, RQ, EE, gastric acid secretion,
gastric emptying, gallbladder emptying, and statistical comparisons were performed as
~described above. ' -

{00371} Figure 35 depicts an exampie of thé dose-dependent deacrcase in cumulative
food intake and percent change in body weight observed upon administration of PYY(3-36) in
itibred DIO prome rats at day 14. Based on these datz, a dose of 500 pg/kg/day of PYY(3-36)
was chosen for experiments exploring the effects of combining PYY(3-36) with other agents
. marketed for the treatment of obesity, appetite control or altering body composition, such as,
for exampie, but not limited to, an amylin, amylin agonist or amylin analog agoﬁist, saimon
calcitonin, a cholecystokinia (CCK) or CCK agonist, a leptin (OB protein) or leptin agonist,
an exendin or exendin apalog agomist, & ghicagon-like peptide-1 (GLP-1), GLP-1 agonist or
GLP-1 anslog agonist, CCK, CCK agonists, calcitonin, calcitonin agonists, small molecule
carmabincid CB1 recepior antagonists, rimonabant, 11 beta-hydroxysteroid dehydrogenase-1
inhibitors, phentermine, or sibutramine. In some embodiments, 2 dose of 500 pg/kg/day of
PYY(3-36) was combined with a dose of 100 pg/kg/day of amylin. In some embodiments, a
dose of 200 pg/kg/day of PY'Y(3-36) was combined with a dose of 100 pg/kg/day of amylin.

[00372] For example, Fignre 36 depicts exemplary effects of administering 200
ngfkg/day of PYY(3-36) with and without co-administration of 100 pg/kg/day of amylin on
'body weight as well as on fasting plasma parameters in DIO prone rats. Co-administration of
PYY(3-36) was found to have an additive effect in reducing body weight. A glucose-lowering
effect of administration of PYY(3-36) alone was also cbserved. Furthermore, co-
administration of amyiin and PYY(3-36) reduced triglyceride levels in an additive manmner,
without reducing HDL cholesterol levels. The addifive effect on weight Toss observed upon
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co-administration of PYY(3-36) and amylin was accompanied by a reduction in respiratory
quotient (RQ) without 2 significant reduction in energy expenditure (EE) in these DIO ﬁmne
rats (see Figure 37). | |

[00373] The additive effect on weight loss observed upon co-administration of PYY(?—
36) and amylin was aiso accompanied by significant seduction in fat tissue mass; without
concomitent reduction in protein mass relative to vehicle (see Figure 38). Thus, the
combination of PYY(3-36) and amylin appears to be effective in altering body composition
via Im-sparmg body fat reduchon.

[003741 The stablhiy of several PPF polypepﬂdss in human plasma was tested and
compared to the plasma stability of PYY(3-36). To assess in vifro degradation, each of the
PPF polypeptides or PYY(3-36) was incubated in human plasma 2t 37°C for three hours, and
aliquots were removed at specified time-points and analyzed for peptide concentration. The .
pepfide conoentration was determined by comparison with a standard curve, and fhe
degradation rates were determined by calcilating the slope of the change in concentration
over time. A comparison between the degradation rate of a PPF polypeptide and that of
PYY(3-36) is shown in Figure 39. In this example, PPF polypeptide compound 43883 has
enhanced plasma stability as compared to PYY(3-36). Figure 54 compares the calculated rates
of degradation of seversl other PPF polypeptides to that of PYY(3-36). &t wes observed that
compounds 4676, 4247 and 4753 have enhanced plasma stability in this assay as compared to
‘PYY(3-36), whereas compound 4757 is less stable than PY'Y(3-36).

[oo375] In mouse and rat DIO models, chronic administration of PPF polypeptidd
compound 4883 was found to have increased efficacy in reducing body weight as compared to
PYY(3-36) (see Figure 41). '

[00376] o In some embodiments, a PPF poljpepﬁde can preferentially lower plamna
triglycerides, without changing other plasma analytes, such as HDL cholesterol, ghicose or |
HbAIC levels. In some embodiments, a PPF polypeptide can lower plasma trigiycerides and
amylase levels, without changing other plasma analytes, such as HDL cholesterol, glucose or
HBAIC levels. Tn some embodiments, the reduction in plasma friglyoeride levels is groater
fhan than the rednction in cholesterol levels. Tn some embodiments, plasma triglyceride levels
are lowered and LDL cholesterol levels are iowered to a lesser extent. Figure 43 demonstrates
that chronic administration of PPF polypeptide compound 4883 i DIO rats over 28 days
alters body composition by reducing fat tissue mass without changing lean tissue mass, and
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Figure 44 depicts the preferential lowering of triglyceride levels by administration of PPF
polypeptide compound 4883.

(60377} In some embodiments, the PPF poiypept&de and ancther agent, such as amyhn,

- are administered via the same subcutaneous pump. In some embodiments, the PPF
polypeptide and another agemt, such. as amylin, are administered ‘throngh separate
subcutaneous pumps. Figure 48 depwbs exemplary effects of administering 500 pg/kg/day of
PYY(3-36) or a2 PPF polypeptide with and without co-administration of 100 ug/kglday of
amylin on body weight in DIO prone rats. Co-administration of 500 pg/kg/day of PYY(3-36)
and 100 ug/kg/day of amylin was found fo have an additive effect in reducing body weight.
Figures 48 and 49 show that PFF polypeptide compounds 4883 and 4917 are more potent than

'PYY(3-36) in reducing body weight. Figures 48 and 49 also show that co-administration of
500 pg/kg/day of PPF polypeptide compound 4883 or mmpoﬁnd 4917 plus 100 pg/kg/day of

- amylin have a correspondingly greater additive effect in reducing body weight as .oompared to

the additive effect of PYY(3-36) plus amylin. The additive effect on weight loss observed

upon co-administration of PPF polypeptide compound 4883:plus amylin was accompanied by

_ a reduction in respiratory quotiei;t (RQ) and energy expenditure (EE) in these DIO prone rats

(se.e Figure 53). ‘

Iﬂ(}37 8] The additive effect on reduction of body welg?ht in DIO prone rats observed

. upon co-administration of amylin plus PPF polypeptide compound 4883 or 4917 was
accompanied by a significant reduction in fat tissue mass, without a significant loss of lean
fisse (see Figures 50 and 51). The co-administration of compound 4883 and amylin appears

o have a synergistic effect on reducing body weight (Figare 51). Overall, these data
demonstrate that co-administration of ainyiin phus a PPF polypeptide is an effective means of
altering body composition via lean-sparing body fat reduction. '

[00379]  Figure 52 shows that PPF polypeptide compound 4917, with or withont co-
administration of amylin, is more effective than PYY(3;36) at lowering fasting insulin levels
in DIO rats. . ' ' '
[00380] Certain PPF polypeptides are shown in Table 4 below, although other
polypeptides are envisioped. The following abbreviations may be used: hK= homolysine,
hR= homoarginine, hS= homoserine, hP= homoproline, G(octy= octylgiycine, Aib= 2-
aminoisobutyric acid, Cit= citruline, Dap= diaminopropionic acid, Sar= sarcosine.
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[00381] . While the present invention has been described in terms of several
examples and embodiments, it is understood that variations and modifications will occur
to those skilled in the art. Therefore, it is intended that the appended claims cover all
such equivalent variations which come within the scope of the invention as claimed. -
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Ciaims
What is claimed is:

1. A PPF polypeptide comprising an amino acid sequence of Formula (VI):

Xaa1 Xaay Xaa_q, Xaa4 Pro Glu Xaa7 Pro Xaa9 Glu
Asp Xaau Xaau Xaam Glu Xaaw Xaan Xaa13 Xaaw Tyr
Xaaz; Xaa;z Xaazg, Leu Xaazs Xaazf, Tyr Xaazs Asn Xaagg
Xaaz; Thr Arg Gin Xaass Xaass
wherein:

Xaa, is Tyr or absent;

Xaa is Tle, Pro, or absent;

Xaz; is Ile, BH-modified Lys, Lys, Val, or Pro;

Xaa, is Lys, BH-modified Lys, Ala, Ser, or Arg;

Xaazis Ala, Gly, or His;

Xaag is Gly or Ala;

Xagy, is Ala or Pro;

Xaays 18 Ser or Pro;

Xaays is Pro, Ala, or Ser;

Xaayg is Glu or Asp;

Xaar; isLeu or He;

Xaayg is Asn or Ala;

Xaayg is Arg, Lys, BH-modified Lys, Gin, or N(Me)Ala;

Xasny; is Tyr, Ala, Phe, Lys or BH-modified Lys;

Xaay; is Ala or Ser;

Xaay; is Ser, Ala, or Asp; :

Xaays is Arg, Lys or BH-modified Lys;

Xaays is His, Ala, or Arg;

Xaagg is Leu or [ie;

Xaagg is Len or Met;

Xaag) is Val, Ile, or Lew;

Xaass is Lys, BH-modified Lys; or Arg; and

Xaayg 18 Tyr, Trp, or Phe;

with the proviso that said PPF polypeptide is not a native PPF polypeptide, PYY(2-36),
Va’hPYY(3-36), LyshPYY(3-36), Lys™Te®hPYY(3-36), Lys®Iie’ ' hPYY(3-36),
Lys”Leu’'hPYY(3-36), Lys*Phe*hPYY(3-36), He*hPYY(3-36), N hPYY(3-36),
Leu tPYY(3-36), Phe**hPYY (3-36), Lew’ Phe*hPYY(3.36), or Prol’ AlahPYY.
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2, A PPF polypeptide comprising an amino acid sequence of Formula (VID):

Xaa; Xaay Pro Xaa, Pro Xasgs His Pro Xaag Xaagg
Xaay; Xaay, Xaags Xaais Xaays Xaass Xaay; Ala Xazo Tyr
Xaa21 Xaazz Xaaz3 Leu Xaagg Xaaz.s Xa:m Xaazs Xaagg Xaa3o
Xaas; Thr Arg Gln Arg Tyr
wherein:

Xaa; is Tyr or absent;

Xaa; is Ile, Pro, or absent;

Xaay is Lys, BH-modified Lys, Ala, Ser, or Arg;

Xaag 18 Glu, GIn, Ala, Asn, Asp, or Val;

Xaag is Gly or Ala;

Xaaggis Glu, Ala, Asp, Asn, Gln, Gly, Pro, or Aib;

Xaay) is Glu, Ala, Asp, Asn, Gln, Gly, Pro, or Aib;

Xaap, is Ala or Pro;

Xaags is Ser or Pro;

Xaayy is Pro, Ala, or Ser;

Xaays is Glu, Ala, Asp, Asn, Gin, Gly, Pro, or Aib;

Xaays is Glu or Asp;

Xaa;7 is Leu or [le;

Xaayg is Arg, Lys, BH-modified Lys, Gin, or N(Me)Alz;

Xaay is Tyr, Ala, Phe, Lys, or BH-modified Lys;

Xaay, is Ala or Ser;

Xaap is Ser, Ala, or Asp;

Xaays is Arg, Lys or BH-modified Lys;

Xanyg is His, Ala, or Arg;

Xaay; is Tyr, or Phe;

Xasapg is Leu or Ile;

Xaago is Asn, or Gln;

Xaagy is Leu or Met; and

Xaagz; is Val, Ile, or Lew.

3. A PPF polypeptide comprising:
an N-terminal fragment consisting essentially of the first 17 amino acid residues
of native human PYY (SEQ ID NO: 2); and

a C-terminal fragment consisting essentially of amino acid residues 18-36 of
native human NPY (SEQ ID NO: 4), wherein the N-terminal and C-terminal fragments
are covalenily 'liﬁked, wherein no more than two amino acid residues at the N-terminus of _
the PYY fragment may be deleted or absent, and wherein no more than nine amino acid
substitutions may be made in each of the N-terminal and C-terminal fragments.
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4. A PPF polypeptide from about 34 to about 36 amino acids in length, comprising:

an N-terminal fragment consisting essentially of 17 amino acids exhibiting at Teast
50% sequence identity to the first 17 amino acids of a native PYY; and

a C-terminal fragment consisting essentially of 19 amino acids exhibiting at least
50% sequence identity to amino acids 18-36 of a native NPY, wherein the N-terminal and
C-ternrinal fragments are covalently linked, and wherein one or two amino acid residues

at the N-terminus of the PYY fragment may be deleied or absent.

5. The PPF polypeptide of claim 1, wherein said polypeptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 266, 267, 274, 282,
320,436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452,
453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470,
471,472, 473, 474, 475, 476, 477, 478, 479 and 480.

6. The PPF polypeptide of claim 1, wherein said PPF polypeptide further comprises

one or more inseriions.

7. The PPF polypeptide of claim 1, wherein said PPF polypeptide further comprises
an N-terminal cap.

8. The PPF polypeptide of claim 7, wherein said polypeptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 282, 320, 437, 441,
444, 445 to 447, 452, 454 to 459, 461 to 464, 466, 468 to 470 and 472 to 480.
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9. The PPF polypeptide of claim 1, wherein said polypeptide is linked to one or

more water-soluble polymers.

10.  The PPF polypeptide of claim 9, wherein said polymer is selected from at least
one of the group consisting of polyethylene glycol and a fatty acid molecule, wherein
said polymer is linked to the N~ or C- terminus of the polypeptide, or the side chain of a

lysine or serine amino acid residue within the sequence of the polypeptide.

11.  The PPF polypeptide of claim 2, wherein said polypeptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 266, 437, 438, 439,
442, 462, 469, 470, 471 and 472.

12.  The PPF polypeptide of claim 2, wherein said PPF polypeptide further comprises

one or Mmoye insertions.

13.  The PPF polypeptide of claim 2, wherein said PPF polypeptide further comprises
an N-terminal cap.

14,  The PPF polypeptide of claim 13, wherein said polypeptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 437, 462, 469, 470 and
472.

15.  The PPF polypeptide of claim 2, wherein said polypeptide is linked to one or

more water-soluble polymers.
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16.  The PPF polypeptide of claim 15, wherein said polymer is selected from at least
one of the group consisting of polyethylene glycol and a fatty acid molecule, wheremn
said polymer is linked to the N- or C- terminus of the polypeptide, or the side chain of a

lysine or serine amino acid residue within the sequence of the polypeptide.

17. A PPF polypeptide comprising SEQ ID NO: 266.
18. A PPF polypeptide comprising SEQ ID NO: 267.
19. APPF polypeptid;comprising SEQ ID NO: 274.
20. A PPF polypeptide comprising SEQ ID NO: 282.
21.. A PPF polypeptide comprising SEQ ID NO: 320.
22‘. A PPF polypeptide comprising SEQ ID NO: 436.
23. A PPF polypeptide comprising SEQ ID NO: 437.
24, A PPF polypeptide comprising SEQ ID NO: 438.
25. A PPF polypeptide comprising SEQ ID NO: 439.
26. A PPF polypeptide comprising SEQ ID NO: 440,
27. APPF polypeptide comprising SEQ ID NO: 441.
28. A PPF polypeptide comprising SEQ ID NO: 442,

28. A PPF polypeptide comprising SEQ ID NQO: 474,
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30. A method for altering body composition of a subject, comprising administering to
the subject a PPF polypeptide, wherein the PPF polypeptide aiters the fat to lean ratio,
thereby altering body composition.

31.  The method of claim 30, wherein said PPF polypeptide comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 266, 267, 274, 282, 320,
436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453,
454, 455, 456, 457, 458, 459, 460, 461, 462',7463, 464, 465, 466, 467, 468, 469, 470, 471,
472, 473, 474, 475, 476, 477, 478, 479 and 480.

32.  The method of claim 30, wherein body fat is reduced and lean body mass is

maintained or increased.

33.  The method of claim 32, wherein the body fat and lean bodﬁr mass are measured .

as percent body fat and percent lean body mass, respectively.

34.  The method of claim 30, wherein body composition is measured by a method
selected from the group consisting of underwater weighing, air displacement
plethysmograph, x-ray, MRI, DEXA scan, CT scans, and adiabatic bomb calorimetry.

35.  The method of claim 30, wherein body weight is reduced.

36.  The method of claim 30, wherein body weight is maintained or increased.

37. ' The method of claim 30, wherein the PPF polypeptide is administered
peripherally.

38.  The method of claim 30, wherein the PPF polypeptide is a PYY, a PYY agomist,
ora PYY agonist analog.
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39.  The method of claim 30, further comprising administering to the subject at least
one agent selected from the group consisting of an amylin, amylin agomnist or amylin
analog agonist, salmon calcitonin, a cholecystokinin (CCK) or CCK agonist, a leptin (OB
protein) or leptin agonist, an exendin or exendin analog agonist, 2 GLP-1, GLP-1 agonist
or GLP-1 analog agonist, 2 CCK or CCK agonist, calcitonin, a calcitonin agonist, a small
molecule cannabinoid CB1 receptor antagonist, rimonabant, an 11 beta-hydroxysteroid
dehydrogenase-1 inhibitor, sibutramine, and phentermme.

40). The method of claim 30 wherein the subject is overweight or obese.

41,  The method of claim 30 further comprising dieting.

42.  The method of claim 30 wherein the subject is a mammal.

43.  The method of claim 42 wherein the mammal is 2 human.

44.  The method of claim 42 wherein the mammal is selected from a group consisting
of a primate, a rat, a mouse, a cat, a dog, a pig, a cow, a steer, a horse, a sheep, and a
goat.

45. A method for preferentially lowering plasma triglyceride levels in a subject,
comprising administering to the subject an amount of a PPT polypeptide effective to

lower plasma triglyceride levels, wherein cholesterol levels are lowered o a lesser extent.

46.  The method of claim 45, wherein triglyceride levels are lowered and cholesterol

levels are not lowered.

~

47.  The method of claim 45, wherein triglyceride levels are lowered and LDL

cholesterol levels are not lowered.
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48.  The method of claim 45, wherein triglyceride levels are lowered and LDL

cholesterol levels are lowered to a lesser extent.
49.  The method of claim 45, wherein amylase levels are also lowered.

50.  Amethod for reducing body fat or body fat gain in a subject while maintaining or
increasing lean body mass, comprising administering to the subject an amount of a PPF
polypeptide effective to reduce body fat or body fat gain while maintaining or increasing

lean body mass.

51. A method of reducing central body fat in a subject, comprising administering to
the subject an amount of a PPF polypeptide effective fo reduce central body fat and

preserve or increase lean body mass.

52. A method of increasing fatty acid B-oxidation while preserving or increasing lean
body mass in a subject comprising administering to the subject an amount of a PPF
polypeptide effective to increase fatfy acid S-oxidation while preserving or increasing

lean body mass.
53. A method of treating nonalcoholic steatohepatitis or lipodystrophy in a subject

comprising administering to the subject an amount of a PPF polypeptids effective to treat
nonalcobolic steatohepatitis or lipodystrophy.
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LEVY, ODILE ESTHER

- JODKA, CAROLYN M.

- <120>

<130

<140>
<141>

<150>
<151~

<150>
<151

<150>
<151

<160
<;L70>
<Z10>
<211>

<212>
<213

GHOSH, SOUMITRA SHANKAR

‘PARKES, DAVID

PITTNER, RICHARD A.

‘DYSOUZA, LAWRENCE

AHN, JOHN 5.

PRICKETT, KATHRYN SUSAN

ROTH, 3ONATHAN
ADAMS, SEAN

PANCREATIC POLYPEPTIDE FAMILY MOTIFS, POLYPEPTIDES AND
METHODS COMPRISING THE SAME

0406-PCT2-0

PCT/UsS2005/004351
2005-02-11

11/055,008
2005-02-11

60/635,897
2004-12-13

482

PatentIn version 3.3
1

36

PRT ]
Homo sapiens

<400> 1. » '
i{la Pro Leu Glu gro val Tyr Pro Gly %p Asn Ala Thr Pro g‘;u Gin

Met Ala Gln ‘%r Ala Ala Asp Leu ggg Arg Tyr Ile Asn rré!(e)t Leu Thr

Arg Pro Arg Tyr
35

<210>

2

<211> 36

<21Z>
<Z213>

<400>

PRT ]
Homo sapiens

2

Tyr Pro Ile Lys Pro Glu Aia Pro Gly Giu Asp Ala Ser Pro Glu Giu
1 5 o 0 15

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
' 20 - 25 30 ,

Arg gIn Arg Tyr
35

<210> 3
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0406PCT2 seq 1ist.txt
<211> 34 -
<212> PRT
<213> Homo sapiens

<400> 3 ' _
{ie Lys Pro Glu gﬂa Pro Gly Glu Asp Aga Ser Pro Glu Giu Leu Asn
: 1 ,

"~ Arg Tyr Tyr %a Ser Leu Arg His 12)5;1" Leu Asn Leu val '?Egr Arg Gln

Arg Tyr

<210> 4

<211> 36

<212> PRT

<213> Homo sapiens

<400> 4 |
'{y-r' Pro Ser Lys };ro Asp Asn Pro Gly %u Asp Ala Pro Ala g}u Asp

Met Ala Arg Tyr Tyr Ser Ala Lteu Arg His Tyr Ile Asn Leu Ile Thr
ce 20 _ - 25 o 30
Arg Gin -Arg Tyr
35

<2i0> 5.

<211> 38

<212> PRT

<213> Homo sapiens

<220>
<221> MOD_RES
<222> (32)
<223> Aib

<400> 5 _
i.'lal Pre Leu Glu 55=r'o val Tyr Pro Gly g{s}p Asn_A'Ia Thr Pro %u Gin

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ala Xaa
20 25 ‘ 30
Arg Gin Arg Tyr
35 '

<210> 6

<211> 36

<212> PRT

<213> Home sapiens

<400> 6 . ‘
?_'ia Pro Leu Glu gro val Tyr Pro Gly Qgp Asn Ala Thr Pro %u Glin

Met Ala Arg Tyr Tyr Ser Ala Leu ggg His Tyr Ile Asn Iggu Ile Thr
20 -
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A AR e em  me ey P s e mow e

Arg Gln Arg Tyr
. 35 -

<210> 7

<211> 36

<212> PRT

<213> Raja rhina

<400> 7 - _
']r.‘yr Pro Pro Lys gro Gliu Ser Pro Gly g&u Asn Ala Thr Pro g"siu Giu

Leu Ala Lys Tyr Tle Ser Ala Asp Arg His Tyr Ile Asn Leu val Thr .
- 20 ‘ 25 .30

Arg Gin Arg Tvr

35.

<210> 8

<211> 34

<212> PRT

<213> Raja rhina

<400> 8 | '
;r‘o Lys Pro Glu ger Pro Gly Glu Asn é;l}a Thr Pro Glu Glu li?u Ala

Lys Tyr ITe Ser Ala Asp Arg His Tyr Ile Asn Leu val Thr Arg Gin
20 25 30
Arg Tyr

<210> 9

<211> 36

- <212 PRT

«<213> Danic rerio

<400~ 9 . ' . _
Q’ia Pro Pro Lys l;r'o Glu His Pro Gly %(s}p Asp Ala Pro Ala %u Asp

val Aia Lys Tyr Tyr Thr Ala iLeu Arg His Tyr Ile Asn Leu Ile Thr
20 25 30
Arg GIn-Arg Tyr
35

<210> 10
<211> 34
<212> PRT
<213> Danio rerio

<400> 10 :
gro Lys Pro Glu lg"is Pro Gly Asp Asp ii)a Pro Ala Glu Asp \{gﬂ Ala

Lys Tyr Tyr ‘521— Ala Leu Arg His ‘?Sfr ITe Asn Leu Ile ‘ggr Arg Gln
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Arg Tyr

<210> 11

<211> 34

<2iZ> PRT

<213> Raja rhina

<400> 11 ,
;ro. LYS Pro Giu 15\511

Lys Tyr Tyr Ser Ala
20
Arg Tyr

C<210> 12
<211> 37
<212> PRT
<213> Gallus galius

<400> 12

WTR A N de i tbd §OE e e f

Pro Gly Glu Asp Ala Pro Pro Glu Glu Leu Ala
: 10 15

Leu Arg His '{)Srr Ile Asn Leu Ile ;I&r' Arg Gln

Ala Tyr Pro Pro Lys Pro Giu Ser Pro Giy Asp Ala Ala ser Pro 6lu
1 _ 5 ‘ ) 10 v o 15

Giu Iie Ala @ln Tvr
: 20
Thr arg g;n Arg Tyr

<210> 13

<217> 36

<212> PRT.

<213> Rana ridibunda

<400> 13

Phe Ser Ala |i§u Arg His Tyr Ile ;;Sn Leu vai

: nfet Pro Pro Lys l;r'o AsSp Asnh Pro Ser igr Asp Ala Sser Pro g‘slu Glu

Leu Ser Lys Tyr Met
20
Arg &n Arg Tyr
35

<210> 14
<211 34
<212> PRT

Leu Ala val grs'g Asn Tyr Ile Asn lggu ITe Thr

<213> Rana ridibunda

<400> 14
]?-ro Lys Pro Asp ésn

Lys Tyr Met Leu Ala

Pro Ser Ser Asp Ala Ser Pro Glu Glu Leu Ser
: 10 15

val Arg Asn Tyr Ile Asn Leu Iie Thr Arg GIn
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UNUOUFLLEL STy T ID L. LAL

20 30

Arg Tyr

<210> 15

<211> 34

<212> PRT

<213> Ichthyomyzon gagei

 <400> 15 - o
iro Lys Pro Asp gsn Pro Gly Asp Asn ;\-;I)a ser Pro Glu Gin l;lgt Ala

Arg Tyr Lys Ala Ala val Af'g His Tyr Ile Asaneu Ile Thr Arg Gin
20 g © 30 ‘ :
Arg Tyr

<Z10> 16

<211> 34

<212> PRT _
<213> Raja rhina

. <400> 16 ' .
;ro Lys Pro Glu gsn Pro Giy Asp Asn ‘?;i’a Ser Pro Glu Glu Tgt Ala

Lys Tyr Phe Ser Ala Leu Arg His Tyr ITe Asn teu val Thr Arg Gin
nd 20 4 30
Arg Tyr

<210> 17

<211> 34

<212> PRT

<213> Rana ridibunds

<400> 17 ‘
‘{hr Lys Pro Glu gsn Pro Gly Asn Asp g;l)a Ser Pre Gin Glu l\{gt Ala

tys Tyr Met ;Iar' Ala Leu Arg His gr val Asn Leu Ile 'é'gr Arg Gln

Arg Tyr

<210> 18
<211> 36
<212> PRT | :
<213> rRana mridibunda

<400> 18 : .
'{yr Pro Pro Lys Ero Glu Asn Pro Gly g‘!u Asp Ala Ser Pro :(gu Glu-
D
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Usorcl £ beq 1iIdL.LAL
Met Thr Lys gr Leu Thr Ala Leu égg His Wr' Ile Asn Ié.gu val thr

Arg Gin Arg Tyr
35

<210> 19

<211> 34

<212> PRT

<2313> Rana ridibunda

<400> 19
;ro Lys Pro Glu ;;.sn Pro Gly Glu Asp A'éa ser Pro Glu Glu met Thr
1

Lys Tyr Leu "ggr{ Ala Leu Arg His '%/r' ITe Asn Leu val ‘ggrr Arg @ln

Arg Tyr

<210> 20

<211> 34

<212> PRT )
<213> banio rerio

<400> 20
i'!e Lys Pro Glu ;5\1a Pro Gly Glu Asp A'ia Ser Pro Glu G‘Iu iicseu Ala

" LYS Tyr Tyr 'ggr' Ala Leu Arg His ‘%/r I7e Asn Leu Ile ;gr Arg Gin

Arg Tyr

<210 21
<211> 34
<212> PRT
<213> amiz calva

<400> 21
ger' Lys Pro Asp gsn Pro Gly Giu Asp ﬁéa Pro Ala Glu Asp gig.t Ala

Lys Tyr Tyr-" Thr Ala Leu Arg His Tyr Ile Ash Leu Ile Thr Arg Gin
20 - 25 30
Arg Tyr

<210> 22

<2i1> 34 -

<212> PRT

<213> Homo sapiens

<400> 22
';ro Lys Pro Glu l;'is Pro Gly Asp Asp g&a Pro Ala Giu Asp \{asﬂ Asn
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Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn lLeu val Thr Arg Gin
20 : 25 30

Arg Tyr

<210> 23

<211> 34

<212> PRT

<213> ovis Aries

<400> 23 . _
gr'o Lys Pro Glu I;'is Pro Gly Asp Asp gga Pro Ala Glu Asp \g‘l Asn

Arg Tyr Tyr Ala Ala Leu Arg Ala T%r'_ teu Asn Leu val Thr Arg Gin
20 2 , 30 _
Arg Tyr

<210> 24
<211> 34
<212> PRT
<Z13> ovis Aries

<400> 24 "’
;ro Lys Pro Glu E;'is Pro Gly Asp Asp ééa Pro Ala Glu Asp }rg'i Ala

Gin Tyr A‘ia gga ASp Leu Arg Arg “gr' Tle Asn Met Leu ';iar.Arg Gin

Arg Tyr

<210> 25

<211> 33

<212> PRT

<213> Ovis Aries

<400> 25 o
iTe Pro Glu His gr'o Gly Asp Asp Ala ligo Ala Glu Asp val %‘éa Arg

Tyr Tyr Ser Ala Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg Gin Arg
20 25 30

Tyr

<210 26

<211> 34

<212> PRT

<213> ovis Aries

<400> 26
Pro Lys Pro Glu His Pro Gly Asp Asp Ala Pro Ala Glu Asp val Ala
1 5 10 15
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Arg Tyr Tyr ggr Ala Leu Arg His “:?Srr ITe Asn Leu Ile ';Er Arg Gin

Arg Tyr

<210> 27

<21l> 34

<212> PRT

<213> ovis Aries

<400> 27 . : s
;ro Lys Pro Glu gﬁs-Pro Gly Asp Asp Q}a Pro Ala Glu Asp \_g'! Ala

Arg Tyr Tyr ggr Ala Leu Arg Ala ‘%rr' ITe Asn teu Ile ;‘gr Arg GIn’

Arg Tyr

<210> 28

<21i> 36

<212> PRT

'<213> Raja rhina

<400> 28
’{yr Pro Pro Lys }S’ro Gilu Ala Pro Gly %u Asp Ala Ser Pro (ﬂu Glu

Ley Aﬁa tys Tyr Tyr Ala Ala Leu Arg His Tyr Ile Asn Leu val Thr
20 : 25 : - 30
Arg Gin Arg 'i‘yr'
35 :

<210> 29

<211> 34

<212> PRT .

<213> Rana ridibunda

" <400> 29
Q'Ia Lys Pro Glu gsn Proc Gly Asp Asn éga pro Ala Glu Glin _l:\](lgt Ala

Lys Tyr Leu Thr Ala Leu Arg Ala Tyr val Asn Leu Ile Thr Arg Gin
20 25 30

Arg Tyr

<210> 30

<211> 36

<212» PRT :
<213> Aartificial Sequence

<220> ] i
<223> Description of Artificial Sequence: Synthetic
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<220>
<221>
<222>
<223>

<220>
<2Z21>
<222>
<223>

<220>
<221>

. 0406PCT2 seq Tist.txt
peptide construct :

MOD_RES
(L
Tyr, Ala, Phe, Trp, or absent

MOD_RES

(2)
Pro, Gly, d-Ala, homoPro, hydroxyPro, or absent

MOD_RES -

<222> (3)

<223>

<220
<221

3
Ite, Ala, Norval, val, Leu, Pro, Ser, Thr,
or absent

MOD_RES

<222> (4)

. <223>

<220
<221>

Lys, Ala, Gly, Arg, d-Ala, homoLys, homo-Arg, Glu
Asp, or absent

MOD_RES

<222> (6)

<2Z3>

<220
<221
<222>
<223>

<220>
<221>
<222
<223>

<220>
<221
<222
<223>

<220>
<221

Giu, Ala, val, Asp, Asﬁ, or Gin

MOD_RES
(7 .
Ala, Asn, His, Ser, or Tyr

MOD_RES
&) ' . )
Gly, Ala, ser, sarcosine, Pro, or Aib

MOD_RES
(10) i '
clu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly

MOD_RES

<222> (11

<223>

<220~
<221>
<222>
<223

<Z220>
<221>

Asp, Ala, Glu, Asn, Gln, Pro, Aib, or Gly

MOD_RES
(12)
Ala or d-Ala

MOD_RES

«222> (13D

<223>

<220>
<221>
<2Z22>
<223>

<220>
<223>
<222>
<223>

<220>
<221

Ser, Ala, Thr, Pro, or homosSer

(14)
Pro, Ala, homePro, hydroxyPro, Aib, or Giy

(15 '
Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly

MOD_RES
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<222> (16)
<223> Glu, Ala,

<220>

<221> MOD_RES
<222> (17}
<223> Leu, Ala,

<220>

<221> MOD_RES
<222> (18)
<223> Asn, Asp,

<220

<221> MOD_RES

. <222> (19)

- <223> Arg, Tyr,

<220>
'<221> MOD_RES

<222 (21)
<223> Tyr, Ala,

<220>

<221> MOD_RES
"<222» (22)
<223> Ala, Ser,

<220

<221> MOD_RES
<222> (23)
<223> Ser, Ala,

<220> ‘
<221> MOD_RES
<222> (25) -

ASP,

Met:,

Ala,

Lys,

Met,

ASp,

UGUDPLIL S8 §15T.TXT

Asn, or GlIn

Trp, Ile, val, or &orVa]
G1u, GTn{ Ser, or Thr
Ala, Gin, or N(Me)A?a
phe, or Leu :

or d-Ala

Thr, or homoser

<223> Arg, homoArg, Lys, homoLys, orn, or Cit

<220>
<221> MOD_RES
<222> (26)

<223> His, Ala, Arg, homoArg, homorLys, Orn, or Cit

<220>
<221> MOD_RES
222> (27)

<2Z3> Tyr or phe

| <220>
- <221> MOD_RES
C 222> (28)

'<223> Leu, Ile, val, or Ala

'<220>
<221> MOD_RES
<222= (29)

<223> Asn or Gln

<220
<221> MOD_RES
<222> (30)

<223> Leu, Ala, Norval, val, ITe, or Met

<220> _
<221> MOD_RES
<222> (31)

<223> Ala, val, Ile, or Leu

<220>
<221> MOD_RES
<222> (36)
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<223> Tyr, N(Me)Tyr, His, Trp, or Phe

<400> 30 ’
%aa Xaa Xaa Xaa Pro Xaa Xaa Pro Xaz Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5

Xaa Xaa Xaa Tyr Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr
- 20 25 ' 30
Arg Gin ggg Xaa

<210> 31

<Z211> 36

<212> PRT .

<213> Artificial Sequence .

<220>
<223> Description of Artificial seguence: Synthet'x c
peptide construct

<220>
" <Z221> MOD_RES

<222> (4) :
<223> homo-Lys

<400> 31 _
Tyr Pro Ile Lys I;ro Glu Ala Pro Giy G;!)u Asp Ala Sser Pro g’iu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 ' : 25 30
Arg Gin Arg 'f-yr
: 35

<210 32

<211> 36

<212> PRT_

<213> Artificial seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 32
':iL'yr Pro Ile Lys l;ro Ala Ala Pro Gly %u Asp Ala ser Pro Glu Glu

i.eu AsSn Arg TS/r' Tyr Ala Ser Leu A'r'g His Tyr Leu Asn Leu val Thr
, 20 . 25 30
Arg Gin Arg Tyr
35

<210> 33

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> Description O'F Artificial seguence: synthetic
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peptide construct :

- <400> 33 .
Iyr Pro Ile Lys Er‘o Glu Ala Pro Ala g;-'éu Asp Ala Ser Pro g-i-';u Glu

Leu Asn Arg ;yr' Tyr Ala Ser Leu %gg His Tyr Leu Asn ls_gu val Thr
0 _

- Arg GIn Arg 'fyr
35

<210> 34

<231> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Seguence: Synthetic:
peptide construct

<400> 34
Eyr Pro Ila Lysris’ro Glu Ala Pro Gly iga Asp Ala ser Pro Glu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 T T30
Arg Gin.Arg Tyr
35

<210> 35

<211> 36

<212> PRT

<213> Artiticial Sequence

<220>
<223> bDescription of Artifi c1a’l Sequence: Synthetic
peptide construct

<400> 35 °
Tyr' Pro Ile Lys Ero Giu Ala Pro Gly %u Ala Ala Ser Pro g‘lu G"Iu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 36

<211> 36

<212> PRT

<2313> artificial Seguence

<220>
<223> Description of Artificial Sequence- synthetic
peptide construct

<40Q0> 36
Tyr Pro Ile Lys Em Glu A'Ia Pro Gly G'!u Asp Ala Ala Pro g‘!u Glu
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Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 : 30
Arg Gln Arg Tyr
35 ,

<210> 37

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial sequence: synthetic
peptide comstruct ' :

<400> 37 ’ -
'][-yr' Pro Ile Lys t;-ro Glu . Ala Pro Gly (];-gu Asp Ala Ser Ala %u Giu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
Lo 20 25 30
Arg GIn Arg Tyr
35

<210> 38
- <211> 36
<212> PRT
<2i3> Artificial Sequence

<2 20> ‘
<223> bescription of artificial Sequence: Synthetic '
-peptide construct |

<400> 38 .
Tyr' Pro I'le Lys !;r'o Glu A'Ea Pro Gly %’éu Asp Ala Ser Pro ﬁa Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg &in Arg Tyr
: 35

<210> 38

<211> 38

<212> PRT

<213> Artificial seguence

<220> )
<223> Description of Artificial sequence: synthetic
peptide construct

<400> 39
'll'yr' Pro Ile Lys !;ro ¢lu Ala pro Gly %u Asp Ala ser Pro g;gu Ala

Leu Asn Arg '%r Tyr Ala Ser Leu ;rs;g His Tyr Leu Asn ljgu val Thr
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Arg Gin Arg Tyr
35

<210> 40

<211> 36

<212> PRT

<213> Artificial Sequence

<220> .
<223> pescription of Artificial Sequenca: synthetic
peptide construct . .

<400> 40 '
{yr Pro Ile Lys gro Glu Ala pPro Gly Egu Asp Ala ser Pro %gu Glu

Ala Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 . .25 3¢
Arg Gin Arg Tyr
35

<210> 41

<211> 36

<212> PRT

<213> Artificial Ssequence

<220> : ‘
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> 41 ,
Iyr Pro 1ie Lys gro Glu Ala Pro Gly ggu Asp Ala Ser Pro g}u Glu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
' 20 25 30
- Arg GIn Arg Tyr
35

<210> 42

<211> 36

<212> PRT

<213> aArtificial Sequence

<220> . '
<223> pescription of Artificial Sequence: Synthetic
peptide construct

 <400> 42 '
Iyr Pro Ile Lys Ero Glu Ala Pre Gly g&u Asp Ala Ser Pro Egu Glu

Leu Asn Lys Z%r Tyr Ala Ser Leu %gg His Tyr Leu Asn ggu val Thr

Arg GIn Arg Tyr
35
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<210> 43

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> pDescription of Artificial Seguence: Synthetic
peptide construct :

<400> 43 ‘ _
Tyr Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu
1 5 10 i5

Leu Asn Arg Tyr Ala Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr.
20 25 30 S
 Arg Gln Arg Tyr
, 35

<210> 44

<211> 36

<212> PRT

<213> Artificial Sequence

<220> .
<223> pescription of Artificial Sequence: Synthetic
peptide construct.

<400> 44 :
'ryr Pro Ile Lys gro Glu Ala Pro Gly g—:‘%u Asp Ala ser Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ala Leu Arg His ‘i‘yr Leu Asn Leu val Thr
' 20 : 25 3¢ -

Arg Gin Arg ;ryr
35

<210> 45

<211> 36

<212> PRT

<213> Artificial seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 45
'Tyr' Pro Xle Lys l;ro Glu A?a Pro Gly g’éu Asp Ala Ser Pro g:"lu G'lu_

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Leu Asn Leu val Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 46
'<211> 36
<212> PRT
<213> Artificial Sequence
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<220>
<«223> Description of Artificial Sequence: ynthet‘i C
peptide construct

<400> 46
Tyr Pro Ile Lys !;ro Glu A'Ia Pre Gly G1u Asp A1a Ser Pro g‘éu Giu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Ala val Thr
: 20 25 ' 30
Arg Gin Arg Tyr
: 35

<210 47

<211> 36

<212> PRT_ |

<213> Artificial Sequence

<220> '
<223> Description of Arti ﬁ cial Sequence: Synthetic
peptide construct

- <800 47 :
Tyr Pro Ile Lys gro Glu A'Ia Pra Gly %u Asp Ala ser Ala ggu Gliu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
: 20 : 25 ‘ 30
Arg Gin Arg Tyr
, 35

<210> 48

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<Z23> Description of Artificial Sequence: Synthetic
peptide construct : ,

<400> 48 ' '
Tyr Pro Tle Lys Ero Glu Ala Pro Gly %u Asp Ala Ser Pro %u Glu

Leu Ala Arg %r Tyr Ala Ser Leu Sgg Ala Tyr Leu Asn igeu val Thr
Arg Gln Arg Tyr
- 35

<210> 49
<211> 36
<212> PRT
<213> artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
. peptide construct

<400> 49
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_ 0406PCT2 seq Tist.txt .
”{yr‘ Pro Ile Lys l;ro Glu Ala Pro Gly %u Asp Ala Ser Ala G6lu Glu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Leu Asn Leu val Thr
20 ' 25 30
Arg GIn Arg Tyr
35 _

<210> 50

<211> 36

<Z12> PRT

- <213> Artificial Seguence

<220> .
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 50 ’ ,
g‘ia Pro Ile Lys Er-o Glu Ala pPro Gly %u Asp Ala Ser Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr
: 20 25 : _ 30

Arg Gin Arg Tyr
. '35

<210> 51

<211> 36

<Z1Z2> PRT

<213> aArtificial sequence

<220> , : , ’
<223> Description of Artificial Sequence: sSynthetic
peptide construct ‘

<400> 51 .
;he Pro Ile Lys l;r'u Giu Ala Pro Gly %u Asp Ala Ser Pro ggu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
- 20 o 25 30
Arg Gin Arg Tyr

35

<210> 52

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
. peptide construct : ‘

<220>

<221> MOD_RES
<222> (2)
<223> d-Ala

<400 52
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0406pPCT2 seg Tist.txt
Tyr Ala Tie Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu
5 190

Leu Asn Arg ‘Zr%rr Tyr Ala Ser Leu ggg His Tyr Leu Asn l3.eu val Thr
Arg Gln Arg Tyr
35

<210> 53
<211> 36
<212> PRT
<213> Artificial Sequence

<220> N
- <2Z3> bescription of Artificial Sequence: Synthetic
_peptide construct

<400> 53

Tyr Gly Tle Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser pPro Glu Glu
1 5 10 15

" Leu Asn Arg _'%r Tyr Ala Ser Leu gg_g His Tyr Leu Asn ligu val Thr

Arg Gln Arg Tyr
' 35

<210> 54

<21i> 37

<212» PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthet1 c
peptide construct

<400> 54
?'ia Tyr Pro Ile ls_ys pro Glu Ala Pro %y Glu Asp Ala ser jl?-rs'o GTu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val
- 20 25 30 o
Thr Arg ggn Arg Tyr

<210> 55

<211> 37

<212> PRT : .
<213> Artificial Sequence :

<220>
<223> bescription of Arti ‘F': cial Seguence: Synthet1 c
peptide construct

<400> 55 .
Tyr' A'ia Pro Ile lgys Pro Glu A‘Ia Pro G'Ey G“lu Asp Ala ser :rzgo Glu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val
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_ 0406PCT2 seq Tist.txt
20 , 25 30

Thr Arg %n Arg Tyr

<210> 56

<211> 37

<212> PRT :
<213> Artificial Sequence

<220> ' '
- <223> Description of Artificial Sequence: Synthetic
' peptide construct

<400> 56 :
’Jl:yr Pro Ala Ile ls.ys Pro Glu Ala Pro g;l}y Glu Asp Ala Ser ;go Glu

6lu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 30
Thr Arg g;n Arg Tyr

<210> 57

<211> 37 .

<212> BRT,

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
" peptide construct

<40Q0> 57 :
{yr. Pro tle Ala rls_ys Pro Gilu Ala Pr'oggy Gliu Asp Ala ser igo Glu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 30
Thr Arg ggn Aﬁg Tyr

<210> 58

<211> 37

<212> PRT

<213> Artificial sequence

<220>
<223> Description of artificial Sequence: Synthetic
. peptide construct

<400> 58 :
'jl'.’yr Pro Ile Lys ;5\1a Pro Glu Ala Pro ggy Giu Asp Ala ser ;Eo Glu

Glu Leu Asn égg Tyr Tyr Ala ser !igu Arg His Tyr Leu g.gn Leu val

Thr Arg g;n Arg Tyr
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<Z210> 59

<211> 37

<212> PRT

" <213> Artificial sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 59 : : . : ,
'{y,r Pro Ile Lys l;ro Ala Glu Ala Pro g‘(i)y Glu Asp Ala ser -:!zgo Giu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 2 30
Thr Arg gi’én Arg Tyr

<210> 60

<211> 37

<212> PRT

<213» Artificial Sequence

<220 : ' .
<223> pescription of Artificial Sequence: Synthetic
peptide construct _

<400> 60 : ' ,
“{yr‘ Pro Iie Lys Ero Glu Ala Ala Pro %y Glu Asp Ala Ser g_go Glu

Gliu ‘Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 . : 30 ,
Thr Ar’cj ggn Arg Tyr

<210> 61

<211> 37

<212> PRT . .
<213> Artificial Sequence

<220> : .
<223> Description of Artificial Seguence: Synthetic
peptide construct

<400> 61 o '
Tyr Pro Ile Lys Pro Glu Ala Pro Ala Gly Glu Asp Ala Ser Pro Glu
1 5 10 15 _

Glu Leu Asn Arg Tyr Tyr Ala Ser leu Arg His Tyr Leu Asn Leu val
20 25 30
Thr Arg Gin Arg Tyr
35. _
<210> 62

<211> 37
<212> PRT

20/169



e . 0406PCT2 séq Tist.txt
'<213> Artificial sequence

<220
<223> Description of Artificial Sequence: synthetic
pept"x de construct

<400> 62
‘ ‘{yr Pro Ile Lys i;r'o Glu Ala Pro Gly g’(i)a Glu Asp Ala Ser ;go Glu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val
- 20 25 30
Thr Arg ggn Arg Tyr

<210> 63

<211 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: synthetic
peptide construct

- <400> 63

Tyr' Pro Ile Lys Pre Glu Ala Pro Giy Glu Ala A.?.p Ala Sser Pro Glu
5 10 15
Glu Leu Asn Arg Tyr Tyr Ala Ser Leu 'Arg His Tyr Leu Asn Leu val
20 - 25 30 .
Thr Arg g’zgn Arg Tyr

<210> 64

«211> 37 ,
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct :

<400> 64 .
'1!'yr Pro Ile Lys gro Glu A'Ia Pro Gly %u Asp Ala Ala Ser Jr:go Glu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 30
Thr Arg g‘gn Arg Tyr

<210> 65

<211> 37

<212> PRT

<213> Artificial Sequence

<220

<223> pescription of Art1ﬁc1a'i Sequence: synthetic
peptide construct
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<400> 65 '
‘{yr Pro Ile Lys gro Glu Ala Pro Gly g;-'t[]u Asp Ala ser Ala Pro Glu

Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 ' 25 , 30
Thr Arg {B;gn Arg Tyr

<210~ 66
<211> 37
<212> PRT
<213> Artificial Segquence

<220> -
<223> Descri ptwn of Artificial Sequence: Synthetic
pephde construct

<400> 66
Iyr Pro Ile Lys !S?ro Glu Ala Pro Gly %u Asp Ala ser Pro i‘éa Glu

- Glu Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
' 20 25 B T A
Thr. Arg g;n Arg Tyr

<210> 67 -

<211> 37 .

<212> PRT

<2i3> Ar’t1ﬁc1a’! Sequerice

<220> '
<223> Description of Artificial Sequenceé: Synthetic
peptide construct .

<400> 67 : '
?r‘ Pro Ile Lys gro Glu A'ia‘ Pro G‘Iy,' %u Asp Ala Ser Pro %u Ala

Glu Leu Asn Arg Tyr Tyt Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 30 ‘
Thr Arg g}n Arg Tyr

<210> 68

<2il> 37 - N
<212> PRT __ | ‘
<213> Aartificial Sequence

<220
<223> Description of Artificial Sequence: synthet1 c
paptide construct

<400> 68
Tyr‘ Pro Ile Lys l;ro Glu Ala Pro G'iy ggu Asp Ala Ser Pro g’iu Glu
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Ala Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val
: 20 ' 25 30
Thr Arg g}n Arg Tyr

<210> 69

- <211> 37

<212> PRT
<213> Artificial Sequence

<220> '
<223> Description of Art1f1c1a] Sequence: Synthetic
peptide construct _ ,

<400> 69 .
Tyr Pro Ile Lys gro Glu Ala Pro Gly ggu Asp Ala Sear Pro g}u Glu

Leu Ala Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 25 _ 30
Thr Arg ggn Arg Tyr

<210> 70

<211»> 37

<212> PRT _

<213> Artificial Seguence

<220

<223> pescription of Artificial sequence: Synthetic
pept1de construct

<400=> 70 ' '
Tyr Pro Ile Lys. gro G]u Ala Pro Gly ggu Asp Ala Ser Pro g}u Gclu

Leu Asn Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Vval
T 20 25 30 |
Thr Arg g}n Arg Tyr

<Z10> 71

<211> 37

<212> PRT

<213> Artificial sequence

<220> .
<223> pescription of Artificial sequerice: synthetic
peptide construct .

<400> 71 .
,Iyr pro Ile Lys gro Giu Ala Pre Gly ggu Asp Ala Ser Pro ggu Giu

Leu Asn Arg gga Tyr Tyr Ala Ser égu Arg His Tyr Leu ggn Lteu val
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" Thr Arg ggn Arg Tyr

<210> 72

<211> 37

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct :

<A00> 72 '
Tyr Pro Iie Lys lgro Glu Ala Pro Gly %u Asp Ala Ser Pro g’siu Glu

Leu Asn Arg Tyr Ala Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val
20 . 25 o 30
Thr Arg g}n Arg Tyr

<210 73

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic .
peptide construct _

<400> 73 ‘
Tyr Pro Ila Lys gro Glu Ala .Pro Gly ga-gu Asp Ala Ser Pro Glu Glu

Leu Asn Ar r Tyr Ala Ala Ser Leu Arg His Tyr Leu Asn Leu val
s % 25 ¢ I 30
Thr Arg g-ifsln Arg Tyr ‘

<210> 74

<Z21i> 37

<212> PRT

<213> Artificial Sequence

- <220
<223> pescription of Artificial Sequence: Synthetic
peptide construct -

<400> 74
'{yr‘ Pro ITe Lys l;r'o Glu Ala Pro Gly g;-gu Asp Ala Ser Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ser Ala 1§<5a_u Arg His Tyr Leu 'égn Leu val
20 :

Thr Arg GIn Arg Tyr
35

<210 75
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<211>. 37
<212> PRT
<213> Artificial sequence

<220> .
<223> bpescription of Artificial
peptide construct

<400> 75 |
'{yr‘ Pro Ile Lys i;ro Glue Ala Pro

Leu Asn Arg ‘%r Tyr Ala Ser Leu
Thr Arg g}n Arg Tyr

<210> 76

<2311> 37

- <212> PRT =

<213> Artificial sequence

| <220>
<223> bescription of Artificial
peptide construct

<400> 76
Tyr Pro Ile Lys gro Gtu Ala Pre

Leu Ash Arg ;gr Tyr Ala Ser Leu
Thr Arg g'sin Arg Tyr

<210> 77

<211> 37

<212> PRT

<213> Artificial Seguence

- <220>
<223> Description of Artificial
peptide construct

<400> 77 _
{yr Pro Ile Lys ls’r'o Glu Ala Pro

L.eu Asn Arg "%r' Tyr Ala Ser Leu
Thr Arg g'.ln Arg Tyr
5

<210> 78

<211> 37

<212> PRT

<2i3> Artificial sequence

<220>

0406PCT2 seq Tist.txt

Sequence: Synthetic
Gly Glu asp Ala Ser Pro Glu Glu
10 5

Ala Arg His Tyr Leu Asn Leu val
25 30

sequence: Synthetic
Gly Glu Asp Ala Ser Pro Glu clu .
10 15

Arg Ala His Tyr Leu Asn Leu val
25 : 30

Sequence: synthet-ic
Gly Glu Asp Ala Ser Pro Giu Giu
10 15

Arg His Ala Tyr Leu Asn Leu val
25 30
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<223> Description of Artificial sequence: synthetic
R peptide construct

<400> 78
Tyr' Pro Ile Lys lgr-o Giu Ala Pro Gly Ggu Asp Ala ser Pro Glu Glu
1

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg Wis Tyr Ala Leu Asn Leu val
20 25 30 ,
Thr Arg g}n Arg Tyr

<210> 79

<211 37

<212> PRT

<213> Artificial Seguence -

<220>
<223> Description of Artificial Sequence Synthetic
peptide construct

<400 79
Tyr Pro Ile Lys Ero Giu Ala pro Gly ggu Asp Ala Ser Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Ala Asn Leu val
. 20 : : 25 ' 30
Thr Arg ggn Arg Tyr

<210> 80

<211> 37

<212> PRT

<213> artificial seguance

<220>
<223> pescription of Artificial Sequence Synthetic-
peptide construct

<400> 80
'{yr Pro Ile Lys gro Giu Ala Pro Giy g;‘ii)u Asp Ala ser Pro %u Glu

Leu Ash Arg ;%)rr' Tyr Ala Ser Leu ggg His Tyr Leu Asn g‘la Leu val
" Thr Arg g}n Arg Tyr

<210> 81

<211l> 37

<212> PRT

<213> Artificial sequence

<220>
<223> Description of ArtifTicial Sequence: Synthetic
peptide construct

<400> 81 ,
Tyr Pro Ile Lys Pro Glu Ala Pre Gly Glu Asp Ala Ser Pro Glu Glu

26/169



YW LUUGRITOULE F SN ¥R VR VAL UNTITE N T

0406PCT2 seqg Tist.txt :
1 5 0 15

‘Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Ala val
20 25 30
Thr Arg g}n ATg Tyr

<210> 82

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Descri ption of Artificial seguence: synthetic
peptide construct

<400> 82
Tyr‘ Pro Ile Lys fsfro Glu Ala Pro Gly %u Asp Ala Ser Pro g;.'iu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Ala
' 20 - 25 - 30
- Thr Arg GIn Arg Tvr
35

<210> 83

<21il> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Art1f1c1a1 Sequence: Synthetic
peptide construct . -

<400> 83
Tyr Pro Ile Lys gro &lu Ala pro Gly G'!u Asp Ala ser Pro g}u Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 - 25 30
Ala Arg g'sin Arg Tyr

<210> 84

<211> 37

<212> PRT

<213> ArtifTicial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400~ 84
‘:fLyr Pro ITe Lys gr‘o Glu Ala Pro Gly %u Asp Ala ser Pro %u Giu

Leu Asn Arg '%r' Tyr Ala Ser Leu ggg His Tyr Leu Asn ljgu val Thr
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0406PCT2 seq 1ist.txt

Arg Ala csi'sln Arg Tyr

<210> 85
<211> 37
<212> PRT :
<213> Artificial Sequence

<220> ,
<223> Description of Artificial Seqguence: synthetic
peptide construct :

<400> 85
Tyr Pro Ile Lys gro Glu Ala Pro Gly %u Asp Ala Ser Pro ngu Glu

. Led Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr iteu Asn Leu val Thr
.20 25 30
Arg Gin gga Arg Tvr

<21(> Bb

<213> 37

<212> PRT

<213> Artificial sequence

<220> :
<223> Descri pt'l on of Artificial Sequence: Synthetic
peptide construct

<400> 86 '
'{yr Pro Ile Lys Fs’r-o Glu Ala Pro Gly g;l}u Asp Ala Ser Pro %u Gla

‘Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn teu val Thr
: 20 25 ' 30
Arg GIn ggg Ala Tyr

<210> 87

<21i> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct’

<400> 87 _ .
'{yr' Pro Ile Lys l;ro Glu Ala Pro Gly (];.;I}u Asp Ala Ser Pro %u Glu

~

Leu Asn Arg -;%r Tyr Ala Ser Leu gls"g His Tyr Leu Asn ligu val Thr

"Arg Gln ggg Tyr Ala
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<210> 88

<211> 36 -

<212> PRT

<213> artificial sequence

<220> :
<223> Description of Artificial Seguence: Synthetic
peptide construct '

<220

<221> MOD_RES

<222> (1) .

<223> Tyr, Ala, Phe, Trp, or absent

<220>

<221> MOD_RES

<222> (2) .

<223> Pro, Gly, d-Ala, homoPro, hydroxy-Pro, or absent

<220>

<221> MOD_RES

<222> (3>

- <223> Ile, Ala, Norval, val, Leu, Pro, Ser, or Thr

<220>

<221> MOD_RES

<222> (4)

<223> Lys, Ala, Gly, Arg, d-Ala, homoLys, homoArg, Glu,
or Asp _ ,

<220>

<221> MOD_RES

<222> (&)

<223> Glu, Ala, val, Asp, Asn, or Gin

<220>

<221> MOD_RES

<222> (7 : .

<223> Alia, Asn, His, Ser, or Tyr

<220>

<Z2231> MOD_RES

<222> (9 . .
<223> Gly, Ala, Ser, sarcosine, Pro, or Aib

<220>

<221> MOD_RES

<222> (10D L

<223> Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly

<220>

<Z221> MOD_RES ]

<222> (11) _ :
<223> Asp, Ala, Glu, Asn, GIn, Prc, Aib, or Gly

<220> '

<2231> MOD_RES
<222> (12)

<223> Ala or d-Ala

<220

<221> MGD_RES

<222> (13) '
<223> ser, Ala, Thr, or homoSer

<220>

<221> MOD_RES

<222> (14)

<223> Pro, Ala, homoPro, hydroxyPro, Aib, or Gly
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<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<22{>
<221~
L <222
<223>

<220>
<2231>
222>
<223>

<220>
<221>
<2Z2Z2>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220> .

<221>
<222>
<223>

<220>
<221>
<227>
<223>

<220>
<221>
<222>
<223>

<220>
<Z221>
<22Z>
<223>

<220>
<271>
<222>
<223>

<220
<221>
<222>
<223>

" <400>

?aa Xaa Xaa Xaa Pro Xaa Xaa Pro Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
. 5 ,

Xaa Xaa Xaa Tyr Xaa Xaa Xaa Leu Arg Xaa Tyr Xaa Asn Xaa Xaa Thr

Glu, Ala,

MOD,_RES
(16)
Giu, Ala,

€17y
Leu, Ala,

MOD_RES
{18)
Asnt, Asp,

MOD_RES
(19)
Arg, Tyr,

MOD_RES
(21)
Tyr, Ala,

MOD_RES
22)

Ala, ser,

MOD_RES
23>
ser, Ala,

MOD_RES
(26)

ASp,
Asp,
Met,
Ala,
Lys,

Met,

fhr.

Thr,

His or Ala

MOD_RES
{28)
Leu, Ile,

MOD_RES
(30)

val,

U4ULPCTZ seq 11ST.TXt

Asn, Glin, Pro, Aib,:or Gly
Asn, or Gin

Trp, Ile, val, or Norval
Giu, G6In, ser, or Thr

Ala, GTnf 0? N(Me)Ala
phe, or Leu

or d;AJa

or homoser

or Ala

Leu, Ala, Norval, vai, Ile, or Met

Ala, val, Ile, or Leu

MOD_RES
(36)

Tyr, N(Me)Tyr, His, Trp, or Phe

88
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20 25 : 30

Arg GIn Arg Xaa
35

<210> BY

<213> 34

<212> PRT

<Z213> Artiticial Sequence

<220>
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> B9
%‘la Lys Pro G'iu g'la Pro G'Iy G'iu AsSp A'ia Ser Pro Glu Giu iligu AST

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
“ 20 o 25 | 30
Arg Tyr

<210> 20

<211> 34 ,
<212> PRY |

<213> Artificial Sequence -

<220>

<223> Description of Artifi c:'ia'l Seqguence: Synthe‘nc
pept1de construct

<400> e0
§_‘le Ala Pro Glu A’la Pro Giy Glu Asp A'(i)a ser Pro Glu Glu |i§u Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg Gin
20 _ 25 30 ,

Arg Tyr

<210> 91
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 91
i‘ie Gly Pro Glu gfla Pro Gly Glu Asp A'Ia. Ser Pro Glu Glu 11,§u Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 _ 25 30
Arg Tyr
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<210> 92

<211> 34

<212> PRT

<213> artiTici a'I Sequence

<220
<223> Description of Artificial Seguence: Synthetic
peptide construct

<220>
<221> MOD_RES
<222 (2)
<223> d-Ala

| <400> 92
:{'le Alz Pro Glu g'ia Pro G'Iy Glu Asp iga Ser Pro Glu G'iu ieu Asn

Arg Tyr Tyr g'(l)a Ser Leu Arg His gr Leu Asn Leu val 'ggr Arg Gin

Arg Tyr

<210> 93

<211> 34

<212> PRT . .

<213> Artiticial sequence

<220>
<223> Description of Arti f1 cial Sequence' synthetic
pepti de construct

<400> 93 - ' _
g‘ie Lys Ala Glu é‘ia Pr¢ Gly Glu Asp gii)a ser pPro Glu Glu iigu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tvr Leu Asn Leu val Thr Arg Gin
A 20 25 30
Arg Tyf

<210> 94

<211> 34

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 94
i‘le Lys Pro Als A;'Ia Pro Gly Glu Asp gf)a Ser Pro Glu Glu :iigu Asn

Arg Tyr' Tyr Ala Ser Leu Arg His Tyr Leu Asn teu val Thr Arg Gln
' 20 : 25 30

"~ Arg Tyr
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0406PCT2. seq 1ist.txt

<210> 985

<211> 34

<212> PRT

<213> Artificial sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (5)
<223> d-Ala

<400> 95
i'le Lys Pro Glu ?'ia Pro Giy Glu Asp ;]x'ga Ser Pro Glu Glu %g.u Asn

Arg Tyr Tyr Ala Ser lLeu Arg His Tyr Leu Asn Leu Val Thr Arg 6in
_ 20 ¢ 25 30

Arg Tyr

<210> 96

<211~ 34

<212> PRT

<213> Artificial Seguence

<220>
<223> pescription of Artificial Sequence: Synthem C
peptide construct _

<400> 96
:11:.19 Lys Pro Glu g.'la Ala G'iy Glu Asp ;%a ser Pro Glu G'lu 1iesau Asn

Arg Tyr Tyr %a Ser Leu Arg His ;)Srr' Leu Asn Leu Val ';gr' Arg &in

Arg Tyr

<210> 97

<211> 34

<212> PRT ,
<213> Artificial Sequence

<220~
<223> pescription of Artificial Segquence: synthet'e c
peptide construct <

<400 97 ,
%‘ie Lys Pro Glu gﬂa Pro Ala Giu Asp %a ser Pro Gliu Gly Lgu Asn
) ) 1

Arg Tyr Tyr gga Ser Leu Arg His ‘gr Leu Ash Leu val ‘ggr Arg GIn .

Arg Tyr
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<210> 98

<211> 34

<212> PRT

'<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Syntheti <
peptide construct

<400> 98 '
{Ie Lys Pr'o Glu ?'ia Pro Gly Ala Asp A'ia Ser Pro Glu Giu lj_gu Asn

Arg Tyr Tyr g'(l)a Ser Leu Arg H'is.1z'35!r' Leu Asn Leu val ‘é'gr' Arg Gln

Arg Tyr

<213> 99

<211> 34 -

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
pept1 de construct

<400> 99 '
{!e Lys Pro Glu g'la Pro Gly Glu Ala ?;i)a ser Pro Glu Glu Leu Ash

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 25 30
Arg Tyr

<210> 100
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: synthetic
pept'l de construct

<220>

<221> MOD_RES
<222> (103
<223> d-Ala

<400> 100
::’[_'Ie Lys Pro Glu ,g'la Pro Giy Glu Asp i.'(l}a ser Pro Glu Glu jifu Asn

~

Arg Tyr Tyrég)a Ser Leu Arg His 'é'yr Leu Asn Leu val g‘gr Arg Gin
) _ 'S

Arg Tyr
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<210> 3101

211> 34

<212> PRT

<213> artificial Sequence

<220> '
<223> Description of Artificial Sequence: Synthet‘: c
peptide construct

<400> 101
{'Je Lys Pro Glu gﬂa Pro Gly Glu. Asp Aéa Ala Pro Glu Glu I]-.?u Asn

Arg . Tyr ;1'yr gga Ser Leu Arg His gr Leu Asn Leu val 'ggr Arg Gin

Arg Tyr

<210> 102

<211> 34

<212> PRT

<213> Artificial Sequence

<220> ' '
<223> pescription of Arti Ficial Sequence: Synthetic
peptide construct

<400> 102 '
%‘!e Lys Pro Giu A‘ia Pro G”ly Glu Asp A'{I)a ser Ala Glu Glu g.gu Asn

Arg Tyr Tyr'-A'la ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin -
. 20 o ' 25 30 '
Arg Tyr

<210> 103

<211> 34

<212> PRT :

<213> Artificial Sequence

<220
<223> pescription of Artificial Sequence' Synthetic
peptide construct

<400> 103
?e Lys Pro Glu fj\?a Pro Gly Glu Asp ?Aa ser Pro A'Ia Giu Leu Asn

Arg Tyr Tyr géa Ser Ley Arg His ‘?Srr' Leu Asn Leu val “?!"gr Arg Gin

Arg Tyr

<210> 104
. 211> 34
<212> PRT
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<213> Artificial Sequence -

<220> _
<223> pescription of Artificial Seqguence: synthetic
peptide construct A

<400> 104 _
- Ile Lys Pro Glu Ala Pro Giy Glu Asp g‘éa Ser Pre Glu Ala ifsau Asn
1 5 ' - ,

- Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 ' 25 _ 3G
Arg Tyr

<210> 105

<211> 34

<212> PRT

<213> artificial seqguence

<220> _
<223> pescription of Artificial Sequence: synthetic
peptide construct .

<400> 105 _ '
i‘ie‘ Lys Pro Glu g'ia Pro Gly Glu Asp i%a ser Pro Glu Glu é‘éa Asn

Arg Tyr Tyr gga ser Leu Arg His _‘%/r Leu Asnh Leu val 'ggr Arg Gln

Arg Tyr

<210> 106

<211> 34

<212> PRT

<213> Artificial sequence

<220> _
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 106 ' -
{'Ie Lys Pro Glu Q‘ﬁa Pro Gly Glu Asp g;i]a Ser Pro Glu G’iu_litseu Ala

Arg Tyr Tyr géa Ser Leu Arg His "_Ia'_\,sfr Leu Asn Leu val ‘;Igr Arg Gin

Arg Tyr

210> 107

<211> 34

<21Z> PRT

<213> Artificial Sequence

<220>

<223> Description of artificial Sequence: Synthetic
* peptide construct :
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0406PCT2 seq Tist.txt

<400> 107
{'Ie Lys Pro Glu gﬂa Pro Gly Glu Asp %’ia Saer Pro Glu Glu Lsu Asn
' 0

Ala Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg GIn
20 , 25 30
Arg Tyr

<210> 108

<211> 34

<212> PRT

<213> Artificial Sequence

<220> : : '
' <223> Description of Artificial Sequence: synthet-n c
peptide construct- ,

<400~ 108
'{‘ie Lys Pro Glu .g‘ia Pro Gly Glu Asp ;%a ser Pro Glu Glu iigu Ash

. Lys Tyr Tyr Ala Ser Leu Arg His T{r Leu Asn Leu Val Thr Arg Gln
: 20 2 30 o
Arg Tyr

<210> 109

<Z211> 34

<212> PRT

<213> Arti ficial sequence

<220> .
<223> Description of Artificial Sequence: synthetic
peptide construct

- <220

<221> MOD_RES
<222»> (17 -
<223> (NMejAala

<400> 109
:I'-'ie Lys Pro Glu ,g‘la Pro Gly Glu Asp A'(lja ser Pro Glu Glu ligu Ashi

Ala Tyr Tyr gga Ser Leu Arg His ;)S(r Leu Asn Leu val ";gr- Arg ¢ln

Arg Tyr

<210> 110

. <231> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence synthetic
peptide construct
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<400> 110
{'ie Lys Pro Glu Ala Pro Gly Glu Asp g%a ser Pro Giu Glu Leu Asn
5

Arg Ala Tyr gga ser Leu Arg His '5)5”‘ lLeu Asn Leu val _'é'gr Arg Gin

Arg Tyr

<210> 111

<211 34 -

<212> PRT o

<213> Artificial Seguence .

<220>
<223> pescription of Artificial sequence synthet1 c
peptide construct ,

<400> 111
i’le Lys Pro Giu g'ia Pro Gly Glu Asp Aga ser pro Glu G'Iu igu Asn

Arg Tyr Ala Ala Ser Leu Arg His Tgr' ‘Leu Asn Leu val Thr Arg Gln
20 2 30 .

Arg Tyr

<210> 112
<21i> 34
<212> PRT :
<213> Artificial Sequence

<220>
<223> pescription of Arti *F1 cial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (20
<223> d-Ala

<400> 112 '
i'ie Lys Pro Giu gﬂa Pro Gly Glu Asp gga ser Pro Glu Glu |i§u Asn

Arg Tyr Tyr gga Ser Leu Arg His gr Leu Asn Leu val ‘é'gr Arg Gln

Arg Tyr

- <2310 113
<21i> 34
<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide construct
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<400> 113
{le Lys Pro Glu é'ia Pro Giy Glu Asp ?.1(}& Ser Pro Glu Glu igu Asn

Arg Tyr Tyr %a Ala Leu Arg His '5353' Leu Asn Leu val ;gr Arg GIn

Arg Tyr

<210> 114

<211> 34

<212> PRT _

<213> Artificial Sequence

<220
<223> Descr‘apt'ion of Artificial sequence: Synthet'ic
peptide construct

<400> 114
%‘Ie Lys Pro Glu ?‘éa Pro Gly Glu Asp Qaa Sar Pro Glu Glu :!igu Asn

Ar r Tyr Ala Ser Ala Arg H;is' r Leu Asn Leu val Thr Arg Gln
9T % * 3 0 0

Arg Tyr

<210> 115

<211> 34

<212> PRT

<213> artificial seguence

<220>
<223> Description of Artifi c1a’i Sequence: Synthetic
peptide construct

<400> 115
_g'le Lys Pro Giu ?Ta Pro Gly Glu Asp %a sSer Pro G'iq Glu Leu Asn

Arg Tyr Tyr %a séi' Leu Ala His ‘%r Leu Asn Leu val ;‘gr Arg Gin

Arg Tyr

<210> 116

<211> 34

<212> PRT

<213> ArtiTicial Sequence

<220>
<223> Description of Artifi cial Sequence: Synthet1 C
peptide construct

<400> 116

i‘le Lys Pro Glu g’!a Pro Gly Gilu Asp A'Ea ser Pro Glu Glu Leu Asn
15
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A'r'g Tyr Tyr g'loa Ser Leu Lys His ‘?slr Leu Asn Leu val 13'8:' Arg Gln

Arg Tyr

<210> 117

<211> 34

<212> PRT _ -

<213> ArtiTicial Sequence

<220 '
<223> Description of Artificial sequence: synthetic
peptide construct

<400= 117 ‘
]I-'Ie Lys Pro Glu g\'la Pro Gly Glu Asp ?'(I}a ser Pro Giu Glu ll.eseu Asn

Arg Tyr Tyr é;lja ser Leu Arg Ala '535(1" Leu Asn Leu val 'ggr Arg Gin

Arg Tyr

<210> 118
<21l> 34
<2312> PRT
<213> Artificial Sequence

<220> . '
<223> Description of Artifi c1a'i Sequence' synthe‘mc
peptide construct . _ ,

- <400> 118 '
{ie Lys Pro Glu g'ia Pro Gly Glu Asp S\-'éa ser Pro Glu Giu ligu Asn

t

"Arg Tyr Tyr Ala Ser teu Arg His Ala Leu Ash Leu val Thr Arg GIn
20 25 . 30
Arg Tyr

<210> 119
<211> 34
<212> PRT
<213> Artificial Segquence

<220
<223> Description of Artificial Seqguence: Synthetic
peptide construct

<400> 119
%‘ie Lys Pro Glu ?'Ia Pro Gliy Glu Asp ?-ga ser Pro GlUu Giu Leu Asn

Arg Tyr Tyr gga Ser Leu Arg His gr Ala Asn Leu val ‘;gr Arg Gin
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<210> 120
<211> 34
<212> PRT
<213> Artificial Seguence

<220>
<223> Description of Ar‘t1ﬁc1a'l Sequence: Synthetic
peptide construct

<400> 120
i‘ie Lys Pro Glu .;'Ia Pro Gly Glu Asp ééa Ser Pro G"Iu G'Iu Leu Asn

Arg Tyr Tyr Ala Ser Léu Arg His Tyr Leu Ala Leu val Thr Arg G'In-
T 20 ‘ 9 25 ‘ 30
Arg Tyr

<210> 121
<21i> 34
<212> PRT
<213> Artificiail Sequence

<220~
<223> Description of Ar't'tﬁma'i Sequence Synthetic
peptide construct ,

<400> 121
{ie Lys Pro Glu lg’la Pro Gly Glu Asp Aga Sar Pro Glu Glu ;:?u Asn

Arg Tyr Tyr Ala ser Leu Abg His Tyr Leu Asn Ala val Thr Arg Gin
20 - 25 30
Arg Tyr

<210> 122

<211> 34

<212> PRT

<213> Artificial Seguence

<220>
<223> Dascri pt1 on of Artificial Sequence: Synthetic
peptide construct .

<400> 122
i'le Lys Pro Glu pg‘la Pro Gly Glu Asp i‘la ser Pro Glu Glu lieu ASn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Ala Thr Arg Glin
- 20 25 30 .
Arg 'E'yr

| <210> 123

41/169



EUWIE Wl L AN M %e b

<211> 34
<212> PRT
<213> ArtiTicial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 123 '
%’le Lys Pro Glu g’ia Pro Gly Glu Asp Q;I}a Ser Pro Glu Glu Iigu Asn
. 3

Arg Tyr Tyr %a Ser Leu Arg His gr Leu Asn Leu val. As%a Arg GIn

Arg Tyr

<21(> 124
<21i> 34
<212> PRT
<213> artificial Sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 124
{Ie Lys Pro Glu g”ia Pro Giy Glu Asp A;I)a ser Pro G}u Glu ligu AsSh

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Ala Gln
S 20 25 o 30
Arg Tyr

<210> 125

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223» Description of Artificial sequence: Synthetic
peptide conhstruct

<400> 125
i’le Ltys Pro Glu ?1a Pro G'Iy Gliu Asp g..;i}a ser Pro Glu Glu ligu Asn

Arg Tyr Tyr gaa ser Leu Arg His ;}sﬂ‘ Leu Asn Leu val g‘gr Lys Gin

Arg Tyr

<210> 126
<2il> 34
<212> PRT
<213> Artificial Sequence

<220~
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0406PCT2 seq list.txt
<223> Descr1pt1on of Artificial sequence: Synthetic
.peptide construct

<400> 126
i‘le Lys Pro Glu Ala Pro G'ly Giu Asp A'éa ser Pro Glu Giu Leu Asn
5 1

" Arg Tyr Tyr gga ser Leu Arg His '?5(1" Leu Asn leu Val 'ggr Arg Ala

Arg Tyr

<210> 127

211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pDescription of Artificial Sequence' Synthetic
peptide construct

- <400> 127
{Ie Lys Pro Glu ?'ia Pro G'iy Glu Asp %a ser Pro Glu G"!u ti?u Asn

Arg Tyr Tyf Ala Ser Leu Arg His Tyr Leu Asn leu val Thr Arg Gin
20 25 - 30
Ala Tyr

<210> 128

211> 34

<212> PRT

<213» Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 128
%‘ie Lys Pro Giu ;59.1a Pro Gly Glu Asp %a Ser Pro Glu Glu ligu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg GIn
- 20 : 25 3¢
Arg Ala

<210> 129

<21i> 34

<212> PRT

<213> Artiticial Sequence

<220> :
<223> bescri pt? on of Artificial Sequence: Synthetic
peptide construct

<400> 129
Ser Lys Pro Asp Asn Pro Gly Glu Asp Ala Pro Ala Giu Asp Met Ala
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1 -5 10 . 15

Arg Tyr Tyr ggr Ala Leu Arg His ‘535(:' Ile Asn Leu Ile ‘ggr Arg GIn

Arg Tyr

<210> 130

<211> 34

<212> PRT _
<213> Artificial sequence

<220>
<223> Description of Arti 'F1 cial Sequence Synthet'l c
peptide construct

<400> 130
;m Lys Pro Glu ?'ia Pro Giy Glu Asp A;I}a ser Pro Glu G'lu Leu Asn

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Leu Asn Leu val Thr Arg Gln
20 ' 25 30
Ar-g TYP

<210> 131

<211> 34

<212> PRT

<213> Artifici a'I Sequence

<220> o
- <273> Descmpt‘mn of Artificial Sequence: Synthet'ic
peptide construct

<220> ‘

<221> MOD_RES

<222> (1)

<223> Isocaproyl-pro

<400> 131
zro Lys Pro Glu ATa Pro G'ly Glu Asp A'ia ser Pro Giu G’iu igu Asn

Arg Tyr Tyr gga Ser Leu Arg His ';)S(r Leu Asn Leu val ggr Arg Gin

~ Arg Tyr

<210> 132

<211> 34

<212> PRT .

<213> Artificial seguence

<220>
<223> pescri ption of Artificial Seguence: Synthet1 c
peptide construct

<220> .
<221> MOD_RES
<222> (1)
<223> AC-Pro
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<400> 132
?.m Lys Pro Glu g'ia Pro Gly Glu Asp i‘ia Ser Pro Giu Glu Leu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg GIn
. 20 25 30

Arg Tvyr

<210> 133
<211> 34
<212> PRT
<213> Artificial Sequence

<22(> ’
<223> pescription of Artificial Sequence. Synthetic
peptide construct

<220>
- <221> MOD_RES
<222> (34)
<223> (AMa)Tyr

<400> 133
%:_'ie Lys Pro Glu ?h Pro Gly Glu Asp g%a Ser Pro Glu G'iu :Iigu Asn

Arg Tyr Tyr g‘cl)a. ser Leu Arg His 12‘¥r- Leu Asn Leu Val 'ggr Arg Glin

Arg Tyr

<210> 134
<211> 34 -
<212> PRT _
<213> Arvificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide constr'uct

<400> 134
i‘ie Lys Pro Glu gﬂa Pro G'Iy Glu Asp A'éa ser Pro Glu Glu &eu Asn
2

Arg Tyr Tyr Ala Ser Leu Arg' His Tyr Leu Asn Leu val Thr Arg GIn
20 ‘25 30
Arg His

<210> 135
<211> 34
<212> PRT
<213> Artificial sSequence

<220>

-<223> Description of Artifici jal Sequence: Synthetic
peptide construct
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0406pPCT2 seq Hst.txt

<400> 135
i]e Lys Pro Glu gﬂa Pro Gly Glu Asp ﬁa ser Pro Glu Glu ]Lgu Asn

Arg Tyr Tyr Ala Ser teu Arg Ala Tyr Leu Asn teu val Thr Arg Gln
20 ' 25 : 30
Arg His

<210> 136

<211> 34

<212> PRT |

<213> Artificial seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 136
i‘ie Lys Pro Giu g‘ia Pro Gly Glu Asp gf‘l)a ser Pro Glu Glu !igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu vVal Thr Arg GlIn
- 20 25 : 30 :
Arg Trp

<210 137 -

<211> 34

<212> PRT

<213> Artificial sequence

<220> '
<223> Description of artifici a‘l Seguence: Synthetic
peptide construct

<400> 137 ‘
JI:Ie Lys Pro Glu ?'ia Pro Gly Glu Asp ii)a, Ser Pro Glu Giu ligu Asn

Arg Tyr Tyr Ala Ser lLeu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 ' 25 ' 30 '
Arg Phe

<210> 138

. <Z1l> 34

<212» PRT

<213> Artificial Sequence

<220>
<223> Description of Artifi cial Sequence: Synthetic
peptide construct

<400> 138
i‘le L.ys Pro clu A'Ia Pro G‘!y Glu Asp %a ser Pro Glu Glu L?u Asn
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'Arg Tyr Tyr Ala Ser Leu Arg Ala 'Znslr Leu Asn Leu val 'Srlar Arg Gin
. 20

Arg Phe

<210> 139
- <211> 34
<212> PRT
<213> Artificial Sequence

<220
<223> pescription of Artifi c1a'| Sequence: Synthet'lc
-peptide construct

<220>

<221> MOD RES
<222> (34

<223> Tyr(CstOB)

<400> 139
;;-'Ie Lys Pre Glu Ala Pro Gly Gliu Asp i&a ser pro Glu Glu rigu Asn
5

Arg Tyr fi‘yr gga ser Leu Arg His gsswr Leu Asn tey val ‘ggr Arg Gin

Arg Tyr

<210> 140

<211> 34

<212> PRT =

<213> Artificial Seguence

<220> '
~<223> pescription of Artificial Seguence: synthet'lc
pept1de construct

<220>

<221> MOD_RES
<222> (34)
<223> Pro(OH)

<400> 140 '
]I-'Ie Lys Pro Giu g'la Pro G'Iy Glu Asp A"la ser Pro G'lu Glu lieszu Asn

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Leu Asn Leu val Thr Arg Gln
20 25 ' 30
Arg Pro

<210> 141
<211> 34
<212> PRT
<213> Artificial sequence

<220

<223> Description of Artiticial Seguence: Synthet1c
peptide construct
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<220>

<221> MOD_RES
<222> (33)
<223> homo-Arg

<400> 141
i1e Lys Pro Glu Ala Pro Gly Glu Asp Aga ser Pro Glu Glu &gu Asn
5 1

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg Gln
) - 20 : 25 30
APg TYP

<210> 142

<211> 34

<212> PRT -

<213> Artificial Sequence

<220>
<223> Descr1pt1on of Artificial Sequence: Synthet1c
peptide construct

<400> 142
i1e Lys Pro G1u g?a Pro Giy Glu Asp ﬁga Ser A1a Glu Glu igu Ala

Arg Tyr Tyr gga Ser Leu Arg His Egr Leu Asn teu val ggr Arg Gin

Arg Tyr

<210> 143
<211> 34
<212> PRT
<213> Artificial Sequence

- <220> .
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 143
ile Lys Pro Glu A]a Pro Gly Glu Asp ﬁ%a ser Pro Glu Glu i?u Ala

Arg Tyr Tyr gga Ser Leu Arg Ala ;gr Leu Asn leu val ggr Arg GIn

Arg Tyr

<210> 144

<213> 34

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial sequence:. Synthetic
peptide construct
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<400> 144 '
Il'le Lys Pro Glu Ala Pro Gly Glu Asp Ala ser Ala Glu Glu Iigzu Ala
5. 10

Arg Tyr Tyr A'(l}a Ser Leu Arg Ala ?S(r Leu Asn Leu val ‘ggr Arg Gln
5 .

Arg Tyr

<21C> 145

<211> 34

<212> PRT

<213> Artificial Segquence

<220> :
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>
<221> MOD_RES
<222> (23
<223> homo-Lys

<400> 145
?e Lys Pro Glu g’ta Pro Gly Giu Asp ﬁil)a ser Pro Giu Glu ligu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Glin
20 ' 25 30
APg Tyr

<210> 146

<211> 34

<212> PRT .

<213> Artificial Sequence

<220 _ ' _
<223> pescription of Artificial sequence: synthetic
peptide construct

<220>

<221> MOD_RES
<222> (11)
<223> ser(Ac)

<400> 146
%:-'le Lys Pro Glu g'ia Pro Gly Glu Asp Q})a ser Pro Giu Glu Lgsu Asn

v

Arg Tyr Tyr %;I}a Ser Leu Arg His Tz}s(r Leu Asn Leu val ;’31" Arg Gin

Arg Tyr

<210> 147
<Z211> 34
<212> PRT
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<213> Artificial Sequence .

<220>
<223> Description of Artificial sequence: synthet1 c
peptide construct

<220> ,
<221> MOD_RES
<222> (21D
<223 Ser(Ac)

<400> 147
{’le Lys Pro Glu AS\'la Pro Gly G'Iu ASp A'Ia ser Pro Glu Glu !igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 25 30
"~ Arg Tyr

<210> 148

<211> 34

<212> PRT

. <213> Ar't'iﬁ cial Sequence

<220> : '
<223> pescription of-' Artiticial Sequence. Synthetic
peptide construct :

<220>

- <221> MOD_RES
<222 (17)

© <223> homo-Arg

<400> 148
i'le Lys Pro Glu {;‘Ia Pro Gly Glu Asp A'éa Ser Pro Glu Glu iigu Asn

Arg Tyr Tyr gaa ser Leu Arg His '?srr Leu Asn Leu val 'ggr Arg Gin

Arg Tyr

<210> 148

<211> 34

<212> PRT - |

<213> Artificial Sequence

<22(>
<223> pescription of Artificial sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (23)
<223> homo-Arg

<400> 149
%‘ie Lys Pro G'lug'!a Pro Gly Glu Asp Ala Ser Pro Glu - Glu kgu Asnh
: 10

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn teu val Thr Arg Gin
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20 25 - 30

Arg Tyr

<210>
<211>
<212>
<213>

<220>

<223>

<220>
<221>
<222>

<223

<220>
<223>
<222>
<223

<400>

150

34

PRT |

Artificial Sequence

pescription of Arti Ficial Sequen ce: Synthetic
peptide construct

MOD_RES |

{1 ~
FHMOCSO3H-I1e
MOD_RES -

(22

Lys (FmocSO3H)

150

Ile Lys Pro Glu Ala Pro Giy Glu Asp Ala Ser Pro Glu Giu Leu Asn
1 5 o 10 15

Arg Tyr Tfyr,gga Ser Leu Arg His ;)S(r' Leu Asn Leu val ';'Iar' Arg G@in

Arg Tyr

<210
<211>
<212>
<Z213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

151

24

PRT .

Artificial sequence-

pescription of Artificial Sequence: Synthetic
pept1 de- construct

MOD_RES
(L
Isocaproyl-Iie

151

::ETe Lys Pro Glu i;.'la Pro Gly Giu Asp g‘(l)a ser Pro Glu Glu Leu Ala

Arg Tyr Tyr Ala Ser Leu Arg His gr Leu Asn Leu val 'ggr Arg Gin
20 .

Arg Tyr

<210
<211>
<212>
<213

152

34

PRT -

Artificial Sequence

511169



<220>
<223>

<220>
<221>
<222>
<223>

<400>

Ile Lys Pro Glu Ala Pro G'Iy Glu Asp Ala Ser Pro Glu Glu Leu Ala
1 5 10 15

Arg Tyr Tyr gga Ser Leu Arg His ;gr Leu Asn Leu val ggr Arg Gin

pescription of Artiticial seguence: synthetic
peptide construct

MOD_RES
(1
Fmoc-Ile

152

Arg Tyr

<210
<211>
<212>
<213>

<220
<223>

<220
T <221
<222
<223>

153

34

PRT -

Artificial seguence

pescription of Arti ﬁ cial Sequence: Synthetic
peptide construct

MOD_RES
(1D '
Isobutyloxycarbonyl-Ile

<400> 153

-{Ie Lys Pro Glu A"ia Pro Giy Giu Asp Aga ser Pro Glu Glu i].-essu Ala

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 ' 25 : - 30

Arg Tyr

<210>
<2171
<212
<Z213>

<220
<223>

<220>
221>
<222>

<223>

<400>

{ie Lys Pro Glu ;;Ja Pro. Gly Glu Asp Aga Ser Pro Glu Giu !igu Ala

Arg Tyr Tyr é\&a Ser Leu Arg His gr Leu Asn Leu val ‘ggr' Arg Gin

154

34

PRT ,
Artificial sequence

Description of Artificial Sequence: Synthetic
peptide construct

MOD_RES
(L
Isopropyloxycarbonyl-Ile

154
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Arg Tyr '

<210= 155

<211> 34

<212> PRT

<213> Artificial sequence

<220

<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>

<Z221> MOD_RES

<222> (1)

<223> N buty]oxycarbonyT I1e

<400> 155
ile Lys Pro Glu AJa Pro G1y Glu Asp A?a Ser Pro Glu G1u &gu Ala

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 25 30
Arg Tyr

<210> 156 : -

<21l> 34 —_—

<212> PRT

- <213> Artificial Sequence

. <220
- <223> Description of Artificial Sequence: Synthetic
peptide construct

© <220> -

<221> MOD_RES

<222> (1)

<223> Ethoxycarbonyl-Ile

<400> 156 ,
ile Lys Pro Glu éia Pro Gly Glu Asp AT& sar Pro GTu Glu igu Ala

Arg Tyr Tyr Ala ser Leu Arg His Tyr teu Asn Leu val Thr Arg Gln
20 25 30 -
Arg Tyr

<210> 157

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of ArtifTicial Sequence: Synthetic
peptide construct

<400> 157
{1e Lys Pro Glu gia Pro Givy Glu Asp é&a ser Pro Glu Giu %gu Ser
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Arg Tyr Tyr Ala ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
T 20 23 30
Arg Tyr

<210> 158

<21i> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Descr1pt1on of Artificial sequence synthetic
peptide construct

<220> .
<221> MOD_RES
<222> (16)
<223> Norval

<400> 158
{Te Lys Pro Glu éia Pro GTy Giu Asp gga Ser Pro Glu Glu igu Xaa

"Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
g 20 .25 30
Arg Tyr

<210> 159

<211> 34

<212> PRT _. -

<213> Artificial sequence

<220>
<223> bescription of Artificial Sequence' Synthet1c
peptide construct

<220>

<221> MOD_RES
<222> (2)
<223> homo-Lys

<400> 159
_iie Lys Pro Giu gﬂa Pro Gly Glu Asp éga Ser Pro Glu Glu &gu Ala

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Led Asn Leu val Thr Arg Gin
: 20 25 30
Arg Tyr

<210> 160

<211> 34

<212> PRY

<213> Artificial Sequence

<Z220>
<223> pescription of Artificial Seguence: Synthetic
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peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyli-Ile -

<220>

<221> MOD_RES
<222> {2)
<223> homo-Lys

<400> 160
§1e Lys Pro Glu gTa pro Gly Glu Asp gga "ser Pro Glu Glu igu Ala

Arg Tyr Tvr gga Ser Leu Arg His ;gr Leu Asn Leu val ggr Arg Gin

Arg Tyr

<210> 161

<211> 34

<212> PRT ..

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthet1c
peptide construct

<220>

<221> MOD_RES
«222> (17)

- <223> homo-Arg

| <400> 161
i1e Lys Pro Glu g?a Pro Gly Glu Asp Aga ser Pro Glu GTu igu Ala

Arg Tyr Tyr AT& ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 25 30
Arg TVYr

210> 162

<211> 34

<212> PRT

<213> Artificial Sequence

<220
<223> Description ofArtificial Sequence' synthetic
peptide constiruct

<220

<221> MOD_RES

- <222> (1)

<223> Isocaproyl- ITe

<220>

<221> MOD_RES
<222 (17)
<223> homo-Arg
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0406PCT2 seq Tist.txt
162

iTe Lys Pro Glu gTa Pro G?y Giu Asp AJa Ser Pro Giu Glu Leu Aia

Arg Tyr Tyr gga Ser Leu Arg His ;gr Leu Asn Leu val ;Br Arg Gin

Arg Tyr

<210>
<211
<212>
<213>

<220>
<223>

<220
<221>
<222>
<223>

<220>

<2Z21>
<222>
T w223

163
34

-PRT

Artificia1 Sequence

Description of Artificial Sequence. Synthet1c
peptide construct

MOD_RES
(2}
homo-Lys

MOD_RES
(17)

.homo-=Arg
'<400> 16

3

i?e Lys Pro Glu g]a Pro Gly Glu Asp A1a ser Pro Glu GTu igu Ala

Arg Tyr Tyr g%a Ser Leu Arg His ;gr,Leu Asn Leu val ;gr Arg G1n

_Arg Tyr

<210
<211>
<212>
<213>

<220>
<223>

164
34
PRT
Artificial Sequence

pescription of Artificial Sequence synthet1c
peptide construct

<220> -

<221
<222>
<Z23>

<220>
<221>
<222>
<223>

<220>
<221>
<222
. <223

MOD_RES
(L
Isocaproyi-Tie

MOD_RES
(2
homo-Lvs

MOD_,RES
(17>
homo-Arg

<400> 164
Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Giu Glu Leu Ala
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1 5 10 _ 15

Arg Tyr Tyr g'ioa Ser Leu Arg His '5)5/1* Leu Asn teu Val ‘ggr Arg Gin

Arg Tyr

<210> 165

<211> 24

<212> PRT

<213> artificial sequence

| <220>
<223> Description of Artificial sequence. synthetic
peptide construct

<400> 165
i'!e Lys Pro Giu ?'Ia Pro Gly Glu Asp gga ser Pro Glu Glu ggt Ala

Arg Tyr Tyr Ala Ser Leuw Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 25 30
Arg Tyr

<210> 166

<Z211> 34

<212> PRT

<213> Arti 'F1 cial sequence

<220
<223> pescription of Artificial Sequence: Synthetic
. peptide construct .

<220>

<221> MOD_RES
<222> (2)
<223> homo-Lys

<400> 166
:J|:.1e Lys Pro Glu é’la Pro Gly GTu Asp %a Ser Ala Glu Glu %gu Ala

Arg Tyr Tyr gga Ser Leu Arg Ala 'gr Leu Asn Leu val 'glar Arg Gin

Arg Tyr

<210> 167

<213 34

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Seguence: Synthet1 c
peptide construct

<220>
<221> MOD_RES

57/169



222> ()
<223> homo-Lys

<220>

<221> MOD_RES
<222> (17)
<223> homo-Arg

<400> 167
{'Ie Lys Pro Glu J;Cla. pro Gly Glu Asp A;l)a Ser Ala Glu Glu ligzu Ala

0406PCT2 seg Tist.txt

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Leu Asn teu val Thr Arg GlIn
20 25 30
. Arg Tyr

<210> 168

<211> 34

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthet'!c
peptide construct

<220> ‘

- 221> MOD_RES
<222> (2
<223> homo-Lys

<220>

<221> MOD_RES
<222> (11)
<223> homo-Ser

L <220>

-<221> MOD_RES
<222>-(17)
<223> home-Arg

- <400> 168
|ieu Lys Pro Glu g\'la Pro G1y Glu Asp gga ser Ala Glu Glu |].§u Ala

Arg Tyr Tyr g"(i}a Ser teu Arg A'[a'gr Leu Ash Leu val ;‘iojr- Arg Gin

Arg Tyr

<210> 169

<21i> 34

<212> PRY _

<213> Artifi c-ia"l Seqguence

<220>
<223> Description of Artificial Sequan ce: Synthe'm c
peptide construct

<220>
<221> MOD_RES

<222> (2)
- <223> homo-Lys
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<400> 169
i‘le Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Ala Gin Glu Leu Ala
5 10

Arg Tyr Tyr géa Ser Leu Arg Ala 'gr' Leu Asn Leu val ';hr' Arg Gin
. _ o

Arg Tyr

<210> 170

<211> 35 _

<212> PRT .

<213> Artifici a'l Sequence

<220>
«223> Description of artificial Sequence ¢ Synthetic
pept1 de construct

<400> 170
. {ie Lys Ala Pro csﬂu Ala Pro Gly &1u igp Ala Ser Pro G'lu %u Leu

Asn Arg Tyr Tyr Ala Ser Leu Lys His Tyr Leu Asn Leu val Thr Arg
- 20 25 : 30
GIn Arg Tyr
. 35

<210> 171

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> bescription of Arti ‘F1 cial sequence: Synthetic
peptide construct

<400> 171 '
i'ie Lys Pro Giu g:ys Pro Gly Glu Asp éga ser Pro Glu Glu %fs Asn

Arg Ty?‘ Tyr Ala Ser Leu Arg His Tyr Leu Asn teu val Thr Arg Gln
20 25 30

Arg Tyr

<210> 172 .
<211> 34 o
<212> PRT

<213 Artificial Sequence

<220>
<223> Descri ptmn of Artificial Sequence: Synthetic
peptide construct

<400> 172
ieu Glu Pro val Tyr' Pro Gly Glu Asp Aga Ser Pro Glu Glu. jL_t;:u Ala
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Arg Tyr Tyr s\ga ser Leu Arg A'Ea ;'?5” ITe Asn Leu Tle ;gr Arg Gin

Arg Tyr

<21 173
<211> 34
<212> PRT
<213> Artificial Sequence

 <220>

<223> pescription of Artificial Sequence: Synthetic
peptide construct , :

<400>_173 _ _ ‘ |
|ieu Glu Pro val 'gyr Pro Gly Glu Asp g%a Ser Pro Glu Glu ;].gu Ala

Arg Tyr Tyr gflaa ser Leu Arg His }‘:zr Ile Asn Leu Ile ';gr Arg Gin
_ _ 5

Arg Tyr

<210> 174

<211>. 35

<212> PRT

<213> Artificial Seguence

<220>
<223> bescription of Artificial Sequence: Synthetic
peptide construct
<400> 174
i‘ie Lys Pro Glu é‘la Pro Gly Gliu Asp %a ser Pro Giu Giu %_gu Asn

Arg Tyr Tyr '%r Ala sér Leu Arg létgs Tyr Leu Asn Ala gg? Thr Arg

¢ln Arg Tyr
35

<210> 175

<211> 32

<212> PRT '
<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 175 : : : '
iro Glu Ala Pro g.‘ly Glu Asp Ala Ser ;50 Glu Glu Leu Asn igg Tyr

Tyr Ala ser tz_gu Arg His Tyr Leu Asn teu val Thr Arg ggn Arg Tyr.

25
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<210= 176 :
<211> 27

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 176
ETu ASp ATa ser gro Glu Glu Leu Asn Qrg TYr Tyr Ala ser igu Arg

' Hié Tyr Leu %gh Leu val Thr Arg g}n Arg Tyr

<210> 177

<21i> 22

<212> PRT |

<213> Artificial Sequence

<220> .
<223> pescription of Artificial Sequence synthetic
peptide construct

<400> 177
gju Glu Leu Asn érg Tyr Tyr Ala Ser igu Arg His Tyr Leu ggn Leu

val Thr Arg gan Arg Tyr

<210> 178

<211> 17

<212> PRT .

<213> Artificial Segquence

<220>
<223> pescription of Artificial Sequence: synthet1c
peptide construct

<400> 178
: Tyr Tyr Ala ser %eu Arg His Tyr Leu ggn Leu val Thr Arg GTn Arg

Tyr

<210> 179

<211> 12

<212> PRT

<213 Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 179
érg His Tyr Leu ésn teu val Thr Arg ggn Arg Tyr

<210> 180
<21]1> 28
<212> PRT

61/169



WITVUNwiL OoTY 1D keLAL

<213> Artificial _Sequenc-er

<220
<223> pescription of Artificial sequence: Synthetic
' _ peptide comstruct
<220> :
<221> MOD_RES .

<222> (5}
<223> Aca

<400> 180 : : : ,
‘iyr' Pro Ile Lys )Scaa Pro Glu Giu Leu ﬁgn Arg Tyr Tyr Ala %r‘_Leu

Arg His Tyr Egu Asn Leu val Thr ggg Gin Arg Tyr

<210> 181

<211> 27 _

<212> PRT ‘
<213> artificial Sequence.

<220> _
<223> Description of Artificial Sequence: Synthetic
peptide construct _

<220

<221> MOD_RES
222> (5)
<223> Aca

<400> 181 ‘ ,
{yr‘ Pro Iie Lys )Scaa Glu Giu Leu Asn isg Tyr Tyr Ala Ser ligu Arg

His Tyr' Leu g;s]n Leu val Thr Arg g;n Arg Tyr

<210> 182

<211> 26

<212> PRT .

<213> artificial Sequence

<220> :
<223> pescription of Artificial Sequence: Synthetic
peptide construct : L

<22(>
<221> MOD_RES
<222> (5)
<223> Aca

<400> 182
‘{yr Pro Iie Lys )5(aa Glu Leu Asn Arg _'_R/r' Tyr Ala Ser Leu é\-gg His

Tyr Leu Asn ligu val Thr Arg Gin %ls-g Tyr

<210> 183
<211> 20
<212> PRT
<213> ArtifTicial Sequence
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<220>

<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (5}
<223> Aca.

<400> 183
‘ryr' Pro Ile Lys Xaa Ala Ser Leu Arg %s Tyr' Leu Asn Leu \-{g'l Thr
5

Arg Gln A.rg Tyr
20

<210> 184

<2il> 17

<212> PRT_ |

<213> Artificial Sequence

<220>
<223> Description ot Art'lﬁ cial sequence. synthetic
peptide construct

<220>

<221> MOD_RES
<222> (5)
<2Z23> Aca

<400> 184
‘:_ir.yr' Pro Ile Lys )E_:aa Arg His Tyr Leu i{s)n Leu val Thr Arg G'in Arg

Tyr

<210> 185
<211> 30
«<212> PRT
<213> Artificial Sequence

<220> '
<223> Description of Artificial Sequence. Synthetic
peptide construct

<400> 185 '
'{yr’ Pro Ile Lys i;ro Glu Ala Pro Gly %u.A‘Ia Asn Arg Tyr ':gr Ala

ser Leu Arg His Tvr Leu Asn Leu val Thr Arg Gin Arg Tyr
20 25 30

<210> 186
<211> 30
<212> PRT
<213> Artificial Sequence

<Z220>
<223> Description of Artificial Sequence : Synthem c
peptide construct

<220>
<221> MOD_RES
<222> (11)
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<223> Ado

<400> 186
Tyr' Pro Ile Lys gro Giu Ala Pro G'Iy g;-gu Xaa Asn Arg Tvr Tyr' Ala

Ser leu Arg His Tyr Leu Asn iLeu val Thr Arg Gln Arg Tyr
20 25 - 30

<210> 187
<211> 34
<212> PRT
<213> artificial Sequence

<220>
<223> Descmptwn of Artificial Sequence. synthetic
peptwe construct

<220> '
<221> MOD_RES
<222 (1)
<223> Fmoc-Ile

<220> :
<Z21> MOD_RES
<222> (2)

<223> Lys(PEG5000)

<400> 187
g‘ie Lys Pro Glu é‘ia Pro Gly Glu Asp gaa Ser Pro Giu G‘Iu igu Ash

Arg Tyr Tyr é‘éa Ser Leu Argrl-!'is ';)Srr' Let: Asn Leu val 'ggr' Arg Gin

Arg Tyr

<210> 188

<211> 33

<212> PRT : ,
<213> Ar‘t‘i‘F‘icia’i Sequence

<220>
<223> pescription of artificial Sequence' sym:het1 o
' peptide construct '

<220>

<221> MOD_RES

<222> (1)

<223> Fmoc-Lys(PEG5000)

<400> 188
Iiys Pre Glu Ala I;ro Gly Giu Asp Ala gﬁr Pro Glu Glu Leu ?En Arg

Tyr Tyr Ala Ser Leu Arg His Tyr teu Asn Leu Val Thr Arg Gin Arg
- 20 25 30
Tyr

<210> 189
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<211> 34

<212 PRT

<213> Artificial sequence

<220> ‘ ‘
<223> pescription of Artificial Sequence: synthetic
peptide construct _

<220

<221> MOD_RES
<222 (1) .
<223> Fmoc-Ite

<220

<221> MOD_RES
<222> (17}

<223> Lys{PEG5000)

<400> 189 :
{i-e Ala Pro Glu é'ia Pro Gly Glu Asp ;\.ga ser Pro Glu Giu li'eu Asn

Lys Tyr Tyr g‘éa ser Leu Arg His gr Leu Asn lLeu Val 'é'gr Arg Gin

Arg Tyr

<210> 190

<21i> 34

<212> PRT

<213> Artificial Sequence

<220> .
<223> bescription of Artificial Sequence: Synthetic
peptide construct '

<220>

<Z221> MOD._RES
<222> (1)

<223> PEG5000-1Te

<400 190
{ie Ala Pro Glu gla Pro Gly Glu Asp ;;%a Ser Pro Glu Giu Leu Asn

Arg Tyr Tyr %’éa Ser Leu Arg His gr Leu Asn teu val ‘é‘i&r Arg G’ih

Arg Tyr

<210> 191

<211> 34 ot
- <212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial sequence: Synthetic
peptide construct

<220> -
<221~ MOD_RES

<222> (11)
<223> Sar(0AcC)
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<400> 191 '
ITe Lys Pro Glu g.'ia Prce Gly Giu Asp Aga ser pro Giu Glu lj__gu Ash
1 X

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 _ . 25 30
Arg Tyr

<210> 192

<211> 34

<212> PRT '
<213> Artificial seguence

<220 . .
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (21)
<223> ser{0Ac)

<400> 192 . : .
i'!e Lys Pro Glu gﬂa Pro Giy Glu Asp é;i}a ser Pro Gliu Glu -!l.-gu Asn

Arg Tyr Tyr gga Ser Leu Arg His gr Lteu Asn Leu val 'ggr Arg Gin

Arg Tyr

<210> 193
<211> 34 -
<212> PRT
<213> Artificial sSequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (1)

<223> Fmoc-Ile .

<220>"

<221> MOD_RES
<222> (17)
<223> Lys(Oct)

<400> 193 - I
i’le Ala Pro Glu é‘ia Pro Gly Glu Asp gga ser Pro Giu Glu ligu Asn’

Lys Tyr Tyr %a Ser Leu Arg His Tyr Leu Ash Leu val ggr Arg Gin

Arg Tyr
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<210> 194

<211> 34

<212> PRT

<213> Artificial Seguence

<220 ‘ .
<223> Description of Artificial Sequence: Synthetic
peptide construct

- <220>

<221> MOD_RES
<222> (17)
<223> Lys{0ct)

<400> 194 ‘ o
{!e Aja Pro Glu gla Pro Gly Giu Asp ﬁa ser Pro Glu Glu ll_.gu Ash

Lys Tyr Tyr %;I)a. Ser Leu Arg His ;)5"- Leu Asn Leu val ';Io'g'r Arg Gln

Arg Tyr

<210> 195

<211> 34 )
<212> PRT = '
<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<2Z2> (1) :
<223> Octancic acid-Ile

<400> 195 -
{1e Ala Pro Glu gﬂa pro Gly Glu Asp ﬁl)a Ser Pro Glu Glu Jl:csau Ala

Arg Tyr Tyr gga sSer Leu Arg His '535/:' Leu Asn Leu Val 'ggr Aﬁg Gin

Arg Tyr

<210> 196

<211> 34

<212> PRT

<213> Artificial Sequence

<220 ‘
<223> Description of Artificial sequence: Synthetic
peptide construct

<220> :

<221> MOD_RES

<222> (1) :

<223> Fmpc-Ile
<220>

67/169



¥ e mwr sy e P T R

0406PCT2 seq list.itxt
<221> MOD_RES
<222> (17)
<223> Lys(stearyl)

<400> 196
%.h Ala pro Glu g&a Pro Gly Glu Asp gg)a Ser Pro Glu Glu f1£§u Asn

Lys Tyr Tyr g;i)a Ser Leu Arg His ‘%r Leu Asn Leu val ';iar' Arg GlIn

Arg Tyr

<210> 197

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Ar"t'!f"l cial Sequence: Synthet'lc
pept1 de construct

<220>

<Z221> MOD_RES
<222> (17)

<223> Lys(stearyl)

<400> 197
‘{]e -Ala Pro Glu g’ia Pro Gly Glu Asp A'Ia Ser.Pro Glu Glu Etsau Asn

Lys Tyr Tyr f_z%a ser Leu Arg His gr Leu Asn Leu val ;gr Arg 61n

Arg Tyr

<210> 198

<211> 27

<212> PRT |

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthet's c
peptide construct -

<220>

<221> MOD_RES
<222> (1)
<223> Ac-Glu

<400> 198
g’lu Asp Ala Ser lsér-o Glu Glu Leu Asn'al:gg Tyr Tyr Ala Ser ig.u Arg

His Tyr Leu ggn teuy val Thr Arg g]jn Arg Tyr

<210> 199

<211> 27

<212> PRT

<213> Artificial Sequence
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<228> ‘
<223> Description of Art1fﬁc1al Sequence: Synthet1c
peptide construct

<220>

<221> MOD_RES
<222> (13

<223> Stearyl-Glu

<400> 199
g‘lu Asp Ala ser gro Glu Glu Leu Asn %g Tyr Tyr Ala Ser Iigu Arg

His Tyr Leu Azxgn Leu val Thr Arg ggn Arg Tyr

<210> 200

<211> 27

" <212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
: peptide construct

<2 20>

<221> MOD_RES
<222> (1) .
<223> octyl-Glu

<400> 200 '
g‘lu Asp Ala ser gro Giu Glu Leu Asn %g Tyr Tyr Ala Ser %gu Arg

His Tyr Leu 'gts)n Leu val Thr Arg ggn Arg Tyr

<210> 201

<211> 27

<212> PRT |

<213> Artificial Sequence

<220>
<223> pescription of Artificial sequence: Synthetic
peptide construct ,

<220>

<221> MOD_RES
<222> (1)

<223> succinyl-Glu

<400> 201 '
g‘]u Asp Ala Ser l;r'o Glu Glu Leu Asn éag Tyr Tyr A'ia ser iigu Arg

His Tyr Leu té\_gn Leu val Thr Arg ggn Arg Tyr

<210> 202
<211> 15
<212> PRT
<213> Artificial seguence

<220>
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<223> pescription of Artificial Sequence: Symthetic
peptide construct

<220>

<221> MOD_RES
<222> (1)

<223> stearyl-ala

<400> 202
i’la Ser Leu Arg . Iéns Tyr Leu Asn Leu Xg'l Thr Arg Gin Arg Tyr'

<210> 203
<211> 15
S <21Z2> PRT
<213> Artificial sequence
- <220 ’
' <223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (1)
<223> Octyl-aAla

. <400> 203
'Q'Ia ser Leu Arg ;ns Tyr Leu Asp Leu Xg‘i Thr Ar'g Gin Arg Tgr'

<210> 204

<211> 34

<212> PRT

<2135 Ar't'i 4 C'i al Sequence

<220> ' '

<223> Descmptwn of Artificial sequence: 5ynthe1:1<:
peptide construct

<220> ,

<221> MOD_RES

<222> (14)
<223> Lys{PEG)

<400> 204
i‘le Ala Pro Glu Ala Pro Gly Glu Asp A‘la Ser Pro Glu Lys iics-:u Asn
5

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 : 25 30
Arg Tyr

- <210> 205 ' .
<211> 34 :
<Z2i2> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
- peptide construct

<220>
<221> MOD_RES
<222> (14)
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<223> Lys(Ooct) :

<400> 205 '
i’le Ala Proe Glu Ala Pro G1y Glu Asp &%a sar Pro Glu Lys :!Etsau Asn
5

Arg Tyr Tyr é‘éa ser Leu Arg His gr Leu Asn L'eu val 'ggr Arg Glin

Arg Tyr

<210> 206
<211> 34
<212> PRT
<213> Artificial Sequence

<220~
<223> Description of Artificial Sequence. Synthetic
. peptide construct

<220>

<221> MOD_RES
<222 (1)
<223> Fmoc-Ile

<220>

<221> MOD_RES
<222> (14
<223> Lys(oct)

<400> 206
ITe Ala Pro Glu Ala Pro Gly Glu Asp Ala Sser Pro Glu Lys Leu Asn
1 5 : 10 15

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu vai Thr Arg Gin
o 20 o 25 _ 30
Arg Tyr

<21(> 207
<211> 34
<212> PRT ,
<213> Artificial seguence

<220>
<223> Description of Artificial Sequence: Synthet1 c
peptide construct

<220

<221> MOD_RES

<222> (34) . .

<223> Tyr{8-Am-3,6-dioxaoct)

<400> 2067
{'Ie Lys Pro Glu Q'Ia Pro Gly Glu Asp ééa ser Pro Glu Glu &.gu Asn

Arg Tyr Tyr ;%a Ser Leu Arg His '?Sfr' Leu Asn Leu val -'é‘i&r' Arg Glin

Arg Tyr
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<210> 208

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide construct

<220>

<223> MOD_RES

<222> (34)

<223> Tyr(ll—Am—undecanoy'i)

<400> 208
{Ie Lys Pre Glu ,;'Ia Pro Gly Glu Asp ;ﬁa Ser Pro Glu Giu Iit;u Ash

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
20 : ;g 30
Arg Tyr

<210> 209

<211> 34

<212> PRT .

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct -

<220>

<223> MOD_RES
<222> (34

<223> Tyr(i2 Ado)

<400> 209
i?e tys Pro Glu g‘la Pro G'Iy Glu Asp an ser Pro Giu Glu igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg GIn
20 25 . K 30
Arg Tyr

<210> 210

<2i1> 34

<212> PRT

<213> Artificial Sequence

- <220>
<223> Descr"l ption of Artificial Sequence: synthatic
peptide construct

<220

<221> MOD_RES
<222> {(34)
<223> Tyr{8-0ct)
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<400> 210
Ile Lys Pro Glu Ala Pro Gly Glu Asp ,;f(i}a Ser Pro Glu Glu Leu Asn
1 5

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
_ 20 25 30
Arg Tyr

<210> 2131

<2i1> 5

.<2312> PRT :

<213> Ar't'i'F'iC'ia'l Sequence

<220>
<223>. pescri ption of Artificial Sequence: Synthet’l ¢
' pept1 de construct

<220>
<223> C-term Mimic A 'hnker to SEQ ID NO: 352

<400> 211
{ie Lys Pro Glu ?'la

" <210> 212

<211> ©

<212> PRT

<213> artificial Sequence

<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct ,

<220>
<223> C-term Mimic A linker to SEQ ID NO: 353

<400> 212
::Pe Lys Pro Giu ?‘Ia Pro

<210> 213

<21l> 7

<212> PRT

<213> artificial sequence

<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct '

<220>
<223> C-term Mimic A Tinker to SEQ ID NC: 354

<400> 213
;:-'!e Lys Pro Giu ?'Ia Pro Gly

<210> 214

<211> 8

<212> PRT

<213> Artificial Sequence

- <220
<223> Description of Artificial Seguance: synthet': c
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peptide construct

<220> )
<223> C-term Mimic A Tinker to SEQ ID NO: 355

<400> 214
{Ie Lys Pro Glu gﬂa Pro Gly Glu

<210> 215

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> pescri pt1on of Artificial Sequence' Synthet'lc
. peptide construct . A

- <220> ' :
<223> C-term Mimic A Tinker to SEQ ID NO: 356

<400= 215 ,
{'Ie Lys Pro Glu %\Ta pro Gly Glu Asp

<210> 216
<211> 10
<212> PRT
<213> Artifi cial Sequence

<220>

<223> Dascription of Artificial Sequence: Synthetic

pepti de construct

<220> : ‘
<223> C-term Mimic A Tinker to SEQ ID NQ: 357

<400> 216
i‘le Lys Pro Glu g‘la Pro Gly Giu Asp A?a

<210> 217
<21l> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Descm ption of Artifi c1a1 Seguence: synthetic
_ peptide construct

<220> . .
<223> C-term Mimic A Tinker to SEQ ID NG: 358

<400> 217 )
:J,:_'Ie Lys Pro Giu g’la Prc Gly Glu Asp tga Ser

<210> 218

<211> 34

<212> PRT :

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
peptide construct

<220>
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<221> MOD_RES
222> {7
<223> Aib

<400> 218
{1e Lys Pro Giu f;‘la Ala Xaa Glu Asp Ala Ser Pro Glu Glu liesau Asn
, _ 10 '

Arg Tyr Tyr A?é sér Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 g - , - 30
Arg Tyr

<210> 219

<213> 34

<212> PRT

<213> Artificial Sequence

<220>
'<223> Descripti on of Arvificial Sequence: Synthetic
peptide construct

<220 :
<221> MOD_RES
<222> (8
<223> Al

<400> 21¢
i’ie Lys Pro Giu g’la Pro-Ala Xaa Asp ?'(I)a Ser Pro. G'lu Glu !ieszu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
- ‘20 25 ' 30

Arg Tyr

<210> 220

<211> 34

<212> PRT

- <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence. synthetic
peptide construct

<220>

<221> MOD_RES
<222> (9)
<223> Aib

<400> 220 .
:{'Ie Lys Pro Glu g\'ia Pro Gly Ala Xaa g;i)a Ser Pro Glu Glu g.-tsau Asn

Arg Tyr Tyr g'(i)a Ser Leu Arg His %r Leu Asn Leu val 'g(i')nr Arg Gin

Arg Tyr

75/16%



<21.0>
<211
<212>
<213>

<220>
<223>

<220>

<221>
<222>
<223>

- <400>

. 0406PCT2 seq list.txt
221

34

PRT

Artificial Sequence

pescription of Artificial sequence: Synthetic
peptide construct

MOD_RES
(103
Aib

221

{'ie Lys Pro Giu g]a Pro Gly Glu Ala,xSa ser Pro G'iu Glu lits-zu Asn

Arg Tyr Tyr Azxga Ser Leu Arg His ?5"" Leu Asn Leu val ;‘lgr Arg Gln

Arg Tyr

<210>
<Z211>
<212>
<213>

- <220>

<223>

<220>
<221>
<Z22>
<Z223>

- <400>

222

34

PRT

Artificial sequence

Description of Artificial Sequence: Synthet1 <.
pept1 de construct

MOD._RES
(11
Aib -

222

Ile Lys Pro Glu Ala Pro Gly G1u Asp A'ia Xaa Pro Giu Giu Leu Asn
1 5 10 i5

- Arg Tyr Tyr g'tlja Ser Leu Arg His ‘%r Leu Asn Leu Va'l.';gr Arg Gln

Arg Tyr

<210>
<211
<212>
<213>

<220>
«223>

<220
<221
<222>
<223>

<400>

223

34

PRTI o~ -

Artificial Ssequence

S

pescription of ArtiTicial Sequence: Synthetic
peptide construct

MOD_RES
(12>
Aib

223

?e Lys Pro Glu gﬂa Pro Gly G‘iu Asp Aga A‘la Xaa Glu Glu !].gu Asn
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Arg Tyr Tyr %‘(i)a ser Leut Arg His '_?Srr Leu Asn Leu val ';'gr' Arg Gin

Arg Tyr

<210> 224

<211l> 34

<212> PRT _ |

<213> Artificial Sequence

<220> -
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (13)
<223> Aib

<400> 224
%‘Ie Lys Pro Glu gﬁa Pro Gly Glu Asp g%a Ser Ala Xaa Glu ligu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 25 30
Arg Tyf' '

<210> 225
<211> 34
<212> PRT

- <213> Artificial ‘sequence '

<220> . .
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 225 - ,
%’le Lys Pro Glu g'la Ala Pro Glu Asp %&i}a Ser Pro Giu Glu igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg Gin
' 20 25 30
Arg Tyr

<210> 226

C<211> 34

<212> PRT

<213> Artificial sequence

<220
<223> Description of Artificial Sequence: Synthetic
peptide construct

- <400> 226
Ile Lys Pro Glu Ala Pro Ala Pro Asp Ala Ser Pro Glu Glu Leu Asn
1 5 10 15
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Arg Tyr Tyr lz%a ser Leu Arg His '?Srr' Leu Asn Leu val ';’gr Arg Gin

Arg Tyr

210> 227
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 227
i1e Lys Pro Glu lé\'la Pro G’Iy Ala Pro. ﬁa Ser Pro Glu G‘lu :!icseu Asn

Arg Tyr Tyr gga Ser Leu Arg His grte&ﬁsn Leu val. %;';A,Arg Glin

Arg Tyr

<210> 228
<211> 34
<212> PRT
<213> Artificial seguence

<220> _
<223> Descri p't1 on of artifi cza‘[ Seguence: Synthet1c
peptide construct :

<400> 228
%‘Ie Lys Pro Glu é‘la Pro Gly Glu Ala zgo ser Pro Glu Glu :!Egu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gin
, 20 B - 25 30
 Arg Tyr -

<210> 229
<211i> 34
<212> PRT
<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: synthetic
pept'l de construct ,

<400> 229
i’le Lys Pro Glu ;_;'la Pro Gly G'!u ASp g?}a Pro Pro Glu Glu %eu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr Arg Gln
20 25 ' 30
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Arg Tyr '

<210> 230

<211> 34

<212> PRT

. <213> Artificial Sequence

<220>
<223> pescription of Artificial sequence: Synthetic
peptide construct _

<400> 230
Ile Lys Pre Glu Ala Pro G1y Glu Asp Ala ser Ala Pro G'Iu Leu Asn
1 5 , 7 10 15

Arg Tyr Tyr ;\;I)a Ser Leu Arg His gr Leu Asn Leu val 'é’iar Arg GlIn

- Arg Tyr

<210> 231

<213> 5

<212> PRT

<213> artificial sequence

<220> '
<223> Description of Artificial sequence synthetic
peptide construct

<220 . .
<223> C-term Mimic B Tinker to SEQ ID NO: 359

<400> 231
{'ie Lys Pro Glu ﬁsﬂa

<210> 232

<211 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220 .
<223> C-term Mimic B Tinker to SEQ ID NOC: 360

<400> 232
{Ie Lys Pro Glu g'la Pro

<210> 233

<211s 7

<212> PRT

<213> Artificial Seguence

<220>

<Z223> pescription of Artifticial Sequence. Synthetic -
peptide construct

<220>
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<223> C~term Mimic B 11nker to SEQ ID NO: 361

<400> 233
:iie Lys Pro Glu Ala Pro Gly
5

<210> 234

<211> 8

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: synthet1c
peptide construct

'.<220>
<223> C-term Mimic B Tinker to SEQ ID NO: 362

<400> 234
%Te Lys Pro Giu §1a Pro Gly Glu

<210> 235

<211> 9

<212> PRT = |

<213> Artificial sequence

<220>
<223> Description of Artificial sequence synthetic
peptide construct '

<220>
<223> C-term Mimic B 11nker t0 SEQ ID NO: 363

<400> 235
{ie Lys Pro Glu gﬁa Pro Gly Glu Asp.

<210> 236
<211> 1¢
<212> PRT
<213> Artificial Sequence

<220> :
<223> pescription of Artificial Sequence: Synthet1c
peptide construct

<220
<223> C-term Mimic B 1inker to SEQ ID NO: 364

<400> 236
i1e Lys Pro Glu g1a Pro Gly Giu Asp an

<210> 237

<211> 11 . .
<212> PRT )
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
. peptide construct

<220>
<223> C-term Mimic B Tinker to SEQ ID NO: 365

<400> 237
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I'Ie Lys Pr'o Glu Ala Pro Gly Giu Asp i;i)a Ser -
5

<210> 238

<211> 36

<212> PRT

<213> Artvificial seguence

<220>
<223> Description of Arti ﬁ cial sequence: Synthetic
peptide construct _

<400> 238
gla Pro Leu Glu |S>r'o val Tyr- Pro Ggly ggp Asn Ala Thr pro g‘éu Gin

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ala Thr
20 25 , 30
Arg GIn Arg Tyr
35

<210> 239

<211> 36 )

<212> PRT _

<213> Artificial seguence

<220> ‘

<223> Descmptwn of Artificial Sequence: Synthetic
peptide construct

<400> 239 ' oy
1‘yr' Pro Ile Lys l;r'o Glu Ala Pro Gly %u Asp Ala Ser Pro %urG'iu

Leu Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr ITe Asn Leu Ile Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 240

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 240
{ie Lys Pro Glu ?h Proe Gly Glu Asp gga ser Pro Glu Glu :Ll.g_u Ala

Arg Tyr Tyr Ser Ala Leu Arg His Tyr ITe Asn Leu ITe Thr Arg Gln
20 25 S 30
Arg Tyr

<210> 241
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«21i> 34
<212> PRT -
<213> Artificial sequence

<220>
<223> Descri pt-n on of Artificial sequence: Synthetic
peptide construct

<400> 241
{'le Lys Pro G‘iu A‘ia Pro G'iy Glu Asp A;[)a ser Pro Glu Giu l}ﬁu A'ia

Lys Tyr Tyr ;gr Ala Leu Arg His 'gr Ile Asn Leu Ile “ggr Arg GIn

Arg Tyr

<210> 242
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthet1 ¢
peptide construct

<220>

'<221> MOD_RES

222> (1) .

<223> Isocaproyi-Ile

<400> 242 ,
_i'ie Lys Pro Glu g‘!a Pro Gly Glu Asp _i%a ser Pro Glu Giu Lgu Ala

Lys Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg Gin
20 25 30 .
Arg Tyr

<210> 243

<Z11> 33

<212> PRT

<213> Artificial Seguence

<220
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 243
?e Pro Giu Ala Ero Gly Glu Asp Ala -_slgr' Pro Glu Glu Leu ﬁa Arg

Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg Gin Arg
20 25 ‘ 30
Tyr

<210> 244
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<211> 35 ‘
<212> PRT

<213> Artificial sequence

<220> '
<223> Description of artificial sequence: Synthetic
peptide construct

<400> 244 )
{yr Pro Ile Pro Glu Ala Pro Gly Glu i\{s)p Ala ser Ala Giu %u teu
5. )

Ala Arg Tyr Tyr Ser Ala Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg
20 25 30
Gin Arg Tyr
: 35

<210> 245

<211> 36

<212> PRT

<213> Artificial sequence

<220>
<223> Descmptmn of Art1'F1c1a'i Ssequence: Synthetic
peptide construct S :

<400> 245 ' ' :
'{yr‘ Pro Ile Lys Fs’ro Glu Ala Pro Gly %u Asp Ala Ser Pro g}u Glu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Ile Asn Leu Ile Thr
20 : 25 . 30 -
Arg Gin Arg Tyr
35

<210> 246

<211> 34

<212> PRT

<213> Artificial sequence -

<220>
<223> Description of Artificial sequence: Synthetic
peptide construct

<400= 240
{'he Lys Pro Glu gﬂa pro Gly Glu Asp Af(l}a Ser Pro Glu Glu %gu Ala

Arg Tvr Tyr g’(i)a Ser Leu Arg His ‘gr‘ ITe Asn Leu Ile ‘ggr' Arg Gin

Arg Tyr

<210> 247

<211> 36

<Z212> PRT_ |

<213> Artiticial Sequence

<220>
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- <223> pDescription of Artificial sequence: synthetic
peptide construct

<400> 247
‘ryr Pro Ile Lys Er‘o Giu Ala Pro Gly g?)u Asp Ala Ser Ala G'Iu Glu

Leu Ala Arg Tyr Tyr Ser Ala Leu Arg Ala Tyr Ile Asn Leu Ile Thr
20 25 . 30
Arg Gin Arg Tyr
35

210> 248

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Arti 'F1 cial sequence: Synthetic
~ peptide construct

<400> 248
'{y.r Pro Ile Lys l;r'o Giu Ala Pro Gly gi-;lju Asp Ala ser Ala g’;u Glu

"Leu Ala Arg Tyi" Tyr ma Ser Leu Arg Ala Tyr Ile Asn Ley Ile Thr'
) 20 25 30 : .
Arg Gin Arg Tyr
35

<210> 249

<Z11> 36

'<212> PRT ,

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peph de construct

<220>

<221> MOD_RES

<222> (4) : . _

<223> homo-Lys !

<400> 249
'{yr Pro Ile Lys Ero Giu Ala Pro Gly g‘(l)u Asp Ala ser Pro %u Glu -

Leu Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
— 20 25 30
Arg Gin Arg Tyr
- 35

<210> 250

<211> 34

<212= PRT

<213> Artificial Sequence

<220>
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<223> pescription of Artificial Seguence: synthetic
peptide construct _

- <220

<221> MOD_RES
<222> (2)
<223> homo-Lys

<400> 250
: {'ie Lys Pro Glu g‘la Pro Giy Glu Asp A;l}a. Ser Pro clu Glu' ligu Ala

Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg Gin
20 25 30
Arg Tyr

<210> 251
<211> 36
<212> PRT
<213> Artificial sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide construct

<220> ,
<221> MOD_RES
<z222> (4)
<223> homo-Lys

- <400 251 :
Tyr Pro I1e Lys gro Giu Ala pro Gly %u Asp Ala ser Pro %u Giu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Tie Asn Leu Ile Thr
' 20 25 T © 30 '
Arg Gin Arg Tyr

' 33 ‘

<210> 252
<2311> 34
<2i2> PRT
<233> Artificial Sequence

<220>
<223> pescription of Artificial sequence Synthetic
& - peptide construct ,

<220> , :

<221> MOD_RES ‘ N
<222> (2} .
<223> homo-Lys

<400> 252
{Ie Lys Pro Glu ?h Pro Giy G'{u Asp ?.'{I)a Ser Pro Giu Glu Leu A'la

Af‘g TYr Tyr %il)a ser lLeu Arg His ':lz'ssrr ITle Asn Leu ITe ';gr Arg Gin
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Arg Tyr .

<210> 253

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence_ Syn'thet'!c
peptide construct

<220>

<221> MOD_RES
<222> (2)
<223> homo-Lys

<400> 253
;ro Lys Pro G”iu ?‘Ia Pro G'ly Glu Asp gToa sSer Pro Glu Glu igu Ala

Arg Tyr Tyr %‘éa Ser Leu Arg His ‘gr ITle Asn Leu Ile 'ggr Arg Gin

Arg Tyr

<210> 254
<211> 34
<212> PRT
<213> Artificial sequence

<220>
<223> pescription of Artificial sequence' synthetic
pept'l de construct

<400> 254
jFir'o Lys Pro Giu %’Ia Pr'o Gly G'Iu Asp A'ia ser Pro Giu Glu Iieszu Ala

Arg Tyr Tyr éga Ser Leu Arg His '535&' I1e Asn Leu Ile ‘%r Arg GIn

Arg Tyr

<210> 255

<211> 34 ,

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial sequence: Synthetic
peptide construct

<220 o
<221> MOD_RES

<222> (1)

<223> Isocaproyi-Pro

<400> 255 :
;ro Lys Pro Glu g‘la Pro Giy G'iu Asp Ala ser pro Glu Glu L?“ Ala
10
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Arg Tyr Tyr g;[}a Ser Leu Arg His 'gr Ile Asn Leu Ile ‘;gr' Arg Gln

Arg Tyr

<210> 256

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct

<400> 256 : '
gro Lys Pro Glu ;ﬁs Pro Gly Glu Asp i%a Pro Ala Glu Glu iiigu Ala

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Ile Asn Leu Ite Thr Arg Gln
20 25 30
Arg Tyr -

<210> 257

<211> 34

<212%> PRT

<213> artificial sequence

<220> ‘ o

<223> Description of Artificial Sequence: synthetic
peptide construct ' :

<400> 257
§ro Lys Pro Glu é'la Pro Gly Glu Asp éga Pro Ala Glu Glu lj_gu Ala

Arg Tyr Tyr é;i)a Ser Leu Arg His 'zr!)sfr' Ile Asn teu Ile ‘ggr Arg Gin

- Arg Tvr

<210> 258

<211> 36

<212> PRT _

<213> Artificial Sequence

<220> -~ .
<223>"Description of Artificial Sequence: synthetic
peptide construct

<220>

<221> MOD_RES
<222> (4
<223> homo-Lys

<400> 258 '
Pr Pro Ile Lys !;ro Glu Ala Pro Gly g;lju Asp Ala Ser Pro g’éu Glu
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~Leu Ala Arg ;%r Tyr Ser Ala Leu ggg Ala Tyr Ile Asn %gu Ile Thr

Arg Gin Arg Tyr
35

<210> 259

<Z211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: synthet1c
peptide construct

<220>

<221> MOD_RES.
<222> (2> .
<223> homo-Lys

<400> 259
i1e Lys Pro Glu §1a Pro Gly Glu Asp A]a Ser Pro Glu Glu igu ATa

Arg Tyr Tyr Ser Ala Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg Gln
20 . 25 30
Arg Tyr

<210> 260

<211> 36

<212> PRT,

<213> Artificial Sequence

<220> ‘
<223> Description of Artificial Sequence. Synthet1c
peptide construct o

<220>

<221> MOD_RES

222> (4) .

<223> homo-Lys

<400> 260
Tyr Pro Ile Lys ;ro Glu Ala Pro Gly Ggu Asp Ala ser Pro §1u Glu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu tie Thr
20 25 30
Arg Gin Arg Tyr
: 35

<210> 261

<231> 34

«<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct
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<220>

<221> MOD_RES
<222> (2)
<223> homo-Lys

<400> 261
:ILTe Lys Pro Glu ?'la Pre Gly Giu Asp gga ser Pre Glu Glu g.gu Ala

Arg Tyr Tyr Q;I]a ser Leu Arg Ala gr Tle Asn Leu Tle ‘é‘gr Arg Gin

Arg Tyr

<210> 262

<211> 34

<212> PRT

<213> Artificial Seqguence

<220>
<223> Description of Artifi cial Sequence. Synthetic
pept'ide construct

<220> :

. <221 MOD_RES
<222> (2)
<Z23> homo-Lys

<400> 262
;ro Lys Pro Glu A‘!a Pro G'Iy Glu Asp Aia Ser Pro Giu Giu ligu Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg GIn
20 : 25 ' 30 .
Arg Tyr .

<210> 263
<211> 34
<212> PRT ’
<213> Artificial sequence

<220> '
<223> pescription of Artifi cial Sequence: Synthetic
paptide constr'uct

<400> 263 .
gro Lys Pro Glu A'la Pro Gly Glu Asp g'la Ser Pro G’Iu Glu iigu Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Wr Ile Asn Leu Ile Thr Arg Gin
20 25 30
Arg Tyr

<210> 264
<23il> 25
<212> PRT
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<213> Art1fﬁc1a1 Seguence

<220> .
<223> Description of Artificial Sequence: Synthetic
‘peptide construct ,

<400> 264
zro Pro Lys Pro gTu Ala Pro Gly Glu ggp Ala ser Pro Giu g1u Leu

Ala Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg
20 25 ' 30
Gln Arg'Tyr
' 35

<210> 265

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence. Synthetic
pept1de construct

-<220>

- «221> MOD_RES

<222> (1)

<223> Isocaproyli-Pro

<400> 265 :
;ro Lys Pro Glu §1a Pro Gly Glu Asp éga ser Pro Glu Glu kgu Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr ITe Asn Leu Ile Thr Arg GIn
: 20 25 30
Arg Tyr

<210> 266

<211> 34

<212> PRT

<213> Artifticial sequence

<220>
<223> Description of Artificial Sequence: synthet1c
peptide construct

<400> 266 ' . ‘
;ro Lys Pro Glu ?is Pro Gly Glu Asp gga Pro Ala Glu Glu igu Ala

N

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu ITe Thr Arg GIn
20 25 30
Arg Tyr

<210> 267
<211> 36
<212> PRT
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<213> Artifi ci al sequence: '

<220>
<223> Descri pt'l on of Arti ﬁ cial sequen ce: Synthetic
peptide construct

<400> 267
Tyr Pro Ile Arg gro Glu Ala Pro G]y G‘(I}u Asp Ala SEI" Pro gu Glu

“Leu Ala Arg Tyr 'i‘yr" Ala Ser Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 30
Arg GIn Aprg Tyr
_ 35

<210> 268
<211> 36
<212> PRT
<213> Artificial sequence

<220> '
<223> Description of Artificial Sequence : Synthet'l c
peptide construct

<400> 268
Tyr Pro Ile Arg 15=r-o Glu Ala Pro G1y Gt'l)u Asp Ala Ser Pro %u Glu

Leu Ala Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr
20 25 ' 30
Arg Gin Arg Tyr
35

<210> 269

<211> 34

<212> PRT ]
<213> Artificial seguence

<220>
<223> Dascription of Artificial Sequence syntheti c
peptige construct

<400> 269 -
.;E_fie Arg Pro Glu Ag'ia Pro Gly Glu Asp ;\-ga ser Pro Glu Glu !igu Ala

Arg Tyr Tyr gga' Ser Leu Arg His ?S’r ITe Asn Leu Ile g'gr Arg Glin

Arg Tyr

<210> 270
<Z211> 34
<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide construct
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<400> 270
gro Arg Pro Glu Ala Pro Gly Glu Asp %a sar Pro Glu Giu :igu Ala
5

Arg Tyr Tyr E\ga Ser Leu Arg His ?5”. ITe Asn Leu Ile 'Ei;‘lar' Arg Gn

Arg Tyr

<210> 271

<211> 34

<212> PRT o :
<213> Artificial Seguence

<220
<223> Description of Artificial Sequence. Synthet'lc
pept1de construct

<220>

<221> MOD_RES

- <222> (1)

<223> 8- ammo—octanoy'! -Tle

<400> 271
%’Ie Arg Pro Glu g‘la Pro Gly Glu Asp A"Ia Ser Pro Gilu Glu keu Ala

© Arg Tyr Tyr Ala Ser Leu Arg His Tyr ITe Asn teu Ile Thr Arg Gin
‘ 20 - 25 30
Arg Tyr

<210> 272
<211> 36
<212> PRT
<213> Art1‘F1c1a"I sequence

<220> '
<223> Description of Arti “E“"l cial Seguence: Synthetic
peptide construct

<400> 272
Tyr Pro Ile Arg I;r-o G1u A'!a Pro Gly %u Asp Ala Ser Pro G‘Iu Glu

Leu Ala Arg '%r' Tyr Ser Ala Leu ggg’ His Tyr Ile Asn l?:gu Ile Thr

~

Arg Gin Arg Tyr
35

<210> 273
<211> 36
<212> PRT
<213> Artificial seguence

<Z220>
<223> Description of Artificial Sequence: Synthetic
peptide construct
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<400> 273
Eyr Pro Ile Lys Er‘or Glu Ala Pro Gly géu Asp Ala Pro Ala %u Glu

Leu Ala Arg Tyr Tyr Ala Ser teu Arg Ala Tyr Ile Asn Leu Ile Thr
20 25 : : 30
Arg Gin Arg Tyr
35

<210> 274

<211> 34

<212> PRT

<213> Artificial seguence

<220>
<223> Description of Artificial 5equence ‘Synthetic
peptide construct

<400> 274 |
{Ie Lys Pro Glu g.‘la_ Pro Gly Glu Asp i’{l}a Pro Ala Glu Glu Iig:u Ala

Arg Tyr Tyr Ala Ser Leu Aré Ala Tyr Ile Asn Leu Ile Thr Arg Gln
20 25 : 30
Arg Tyr

<210> 275

<211> 37

<Z212> PRT

<213> Artificial Seguence

<220> '
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 275
;ro Tyr Pro Ile lgys pro Giu Ala Pro G?y Glu Asp Ala Pro é‘éa Glu

‘Glu Leu Ala Arg Tvr Tyr Ala ser Leu Arg Ala Tyr ITe-Asn Leu Ile
20 25 30
“Thr Arg ggn Arg Tyr

<210> 276

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artifi c1a'| Sequence. synthetic
peptide construct

<Z220>

<221> MOD_RES

«222> (1)

<223> 8-amino-octanoyl-Lys
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<400>.276 .
Lys Pro Glu Ala I;ro Gly Glu Asp Ala !igo Ala Glu 6lu Leu %a Arg

Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg GlIn Arg
20 25 ' 30
Tyr

<210> 277
<211> 34
<212> PRT
<213> Artificial Sequence

<220> '
<223> pescription of Artificial sequence: Synthetic.
pepti de construct

<400> 277
;ro Lys Pro Glu A'la Pr‘c Gly G'h: ASp A'Ia Pro Ala Glu Glu Ej.gu Ala

Arg Tyr Tvr Ala Ser Leu Arg Ata Tyr Ile Asn Leu Ile Thr Arg Gin
: 20 : 25 , 30
Arg Tyr

<210> 278

<Z211> 34 -

<212> PRT |

<213> Artificial Sequence |

<220> )
- <223> pescription of Ar't'lﬁc-ia'l Sequence: Synthet':c
peptide construct

- <400> 278
;ro Lys Pro Glu g'ia' Pro Gliy Glu Asp ?'(I}a Pro Ala Glu Giu !igu Ala

Arg Tyr Tyr'A'ia ser Leu Arg His Tyr Ile Asn Leu ITe Thr Arg Gin
, 20 25 30
Arg Tyr

<210> 279
<211> 34
<212> PRT
<213> Artificial Seguence

<220
<223> pescription of Artificial seguence: Synthet1 c
pepti de construct

<220

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro
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<4030> 279 ,
;ro Lys Pro Glu Ala Pro Gly Glu Asp éga pro Ala Glu Glu igu Ala
5

Arg Tyr Tvr gga Ser Leu Arg Ala ;gr-11e Asn Leu Ile ggr Arg Gln

Arg Tyr

<210> 280
<211> 36
<212> PRT
<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthetic
- peptide construct

<220>

<22]> MOD_RES

<222> (1)

<223> Isocaproyl-Tyr

<400> 280 - o
_ Iyr Pro Ile Lys gro Glu Ala Pro Gly ggu Asp Ala Ser Pro ggu Glu

. [ . .
Leu Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 , 30

Arg ¢In Arg Tyr
35

<210> 281

<211> 34

<212> PRT :
<213> Artvificial Sequence

<2205 o
<223> Description of Artificial sequence: synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Ile

<400> 281 :
%1& Lys Pro Glu g]a Pro Gly Glu Asp gga Ser Pro Giu Glu ;gu Ala

~

Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg Gin
20 25 30

Arg Tyr

<210> 282
<211> 35
<212> PRT
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<213> Artificial sequence

<220>
<223> Description of Artificial Seqguence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (1)
<223> Gly(oct)

<400> 282 -
g'iy Ile Lys Pro (55'Iu Ala Pro G'Iy G'!u ,;[s]p Ala ser pro Glu Glu Leu

Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg
20 : 25 36
- Gin Arg Tyr
-35

<210~ 283

<211> 35

- <212> PRT _

<213> Artificial seguence

<220>
<223> pescription of Artifi cxa‘! Sequence: synthet":c
peptide construct ,

<220>

<221 MOD_RES
<222> (1)

<223> Fmoc-Gly{oct)

- <400> 283
-g'ly Ile Lys Pro (SE'Iu Ala Pro Gly Glu Alsp Ala Ser Pro Glu %u Leu

Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg
_ 20 25 30
Gin Arg Tyr
35

<210> 284

<Z21i> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Arti 'F'l cial Sequence: Synthetic
peptide construct .

<220>

<221> MOD_RES
<222> (1)
<223> Ggly(oct)

<400> 284
g‘ly Lys Pro Glu Ala Pro Gly Glu Asp %a ser Pro Glu Glu !igsu Ala
5 ‘ ,

Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr Arg GlIn
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20 25 30

Arg Tyr

<210> 285

<211> 36

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Art1fﬁc1a1 Sequence Synthet1c
peptide construct

<400> 285
Tyr' Pro ser Lys FF:ro Asp Asn Pro Gly Ggu Asp Ala Pro Ala ﬂu Asp

Met Ala Arg Tyr Tyr Ala Ser Leu Arg His Tvr Leu Asn Leu val Thr
20 25 30
Arg GIn Arg Tyr
35

<210> 286

<211> 3¢

<212> PRT

<213> Artificial sequence

«220>
<223> Description of Artifi c1a'i Sequence: Synthetic
peptide construct.

<400> 286 ' '
213. Pro Leu Giu gr-o val Tyr Pro Gly Qgp ASD A"ia Thr Pro %u G‘ln

Met Asn Arg ‘:lz‘)ér Tyr Ala Ser Leu %gg His Tyr Leu Asn Leu val Thr
Arg GIn Arg Tyr
35

<210> 287

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthet1 (o
peptide canstruct

<400 287
lieu Glu Pro val Tyr Pro Giy Asp Asn Q'{E}a Thr Pro Glu Gin glgt Asn

Arg Tyr Tyr ;Z\;IJa Ser Leu Arg His '?srr Leu Asn Leu val ;gr Arg Gln

i

Arg Tyr
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. <210> 288

<211> 36

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: synthetic
‘ peptide construct

<400> 288 ' o
é‘ia Pro Leu Glu l;r'o val Tyr Pro Gly ,:el\.cs)p Asn Ala Thr pro %u Gln

Met Asn Arg Tyr Tyr Ala Ser Leu Arg His Phe Leu Asn Leu val Thr -
20 : 25 30 -

Arg GIn Arg Tyr
: 35

<210> 289

<211> 36

<212> PRT

. <213> Artificial sequence

<220>
<223> Descr1pt10n of Art1f1c1a1 Sequence: Synthetic
‘peptide construct ‘ :

<400> 289 : :
Q1a Pro Leu Glu gro val Tyr pro Gly ?Sp Asn Ala Thr Pro ggu &ln

Met Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Ala Pro
' 20 25 ' 30
Arg Gln Arg Tyr’
35

<210> 290

<211> 36

<212> PRT

<213> Artificiail Sequence

<220>
<223> Description of Artificial sequence: Synthetic
peptide construct

<220>

<221> MOD._RES
<222> (32)
<223> Aib

<400> 290
?‘ia Pro Leu Glu gm val Tyr' Pro Gly Asp Asn Ala Thr Pro ﬂu Gin
10

Met Asn Arg '?Drr Tyr Ala Ser Leu Arg His Tyr Leu Asn 13.8u Ala Xaa
_ 35 _

rg Gin Arg Tyr |
35 :
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<210> 291
<211> 36
<212> PRT
<213> Artificial sequence

<220
<223> Description of Artificial Sequence: Synthetic
" peptide construct

<220>
<221> MO_D__RES

<222> (32)
<223> Sar

<400=> 291,
?a Pro Leu Glu I;ro val Tyr pPro Gly ﬁ{s}p Ash Ala Thr Pro %u Glin

Met Asn Arg Tyr Tyr' Ala Ser Leu Arg His Tyr Leu Asn Leu Ala Xaa
: 20 25 30
Arg Glin Arg Tyr
35

<210> 292
211> 36

. <212> PRT

<213> Artificial Seguence

<220

<223> Description of Artificial Sequence: Synthetic
peptide construct

- <400> 292 »
?'la Pro Leu Glu }S’r‘o val Tyr Pro Giy it(s)p Asn Ala Thr Pro g‘lu Gln

Met Asn Arg Tyr Tyr Ser Ala Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg GIn Arg Tyr
: 35

<210> 293

<211> 36

<212> PRT

<213> Artificial seguence

<220
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 293
%‘Ia Pro Leu Glu g’ro val Tyr pro Gly %{s)p Asn Ala Thr Pro ggu Gin

Met Asn Lys %r Tyr Ala Ser Leu Arg His Tyr Leu Asn lggu val Thr
: 25

" Arg GIn Arg Tyr
35
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<210~ 294
<211> 36
<212> PRT
<213> artificial Sequence

<220>
<223> pascription of Artificial Sequence: Synthetic
peptide construct

<400> 294 : '
_ g'la Pro Leu Glu gr'o val Tyr Pro Gly égp Asn Ala Thr Pro %u Gin

Met Ala Arg Tyr Tyr Ala Ser Leu Arg His Tyr beu Asn Leu val Thr
_ 20 25 30 _
" Arg Gin Arg Tyr
35 ‘

<210> 295
<211> 36
<212> PRT
<213> Artificial sequence

<220>
<223> Description of Artificial Seguence: Synthetic
pept'l de construct ,

<400> 295
Ii'ia Pro Leu Glu I;r'o val Tyr Pro Gly é(s)p Asn Ala Thr Pro %u Gln

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
: - 20 25 30
Arg GIn Arg Tyr
35

<210> 296
<211> 36
. <212> PRT
<213> Artificial sequence

<220>
<223> Description of Arti Fici a'l Sequence: Synthetic
peptide construct : :

<400> 296 '
;:'ia Pro Leu Glu gro val Tyr Pro Gly Qgp Asn Ala Thr Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr teu Asn Leu val Thr
20 25 - ' 30
"Arg Glin Arg Tyr
.35

<210 297
<211> 36
<212> PRT
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<213> Artificial Sequence

<220>
<223> Description of Art'cﬁma‘s sequence: Synthetic
peptide construct.

- <400 297
g‘la Pro Leu Glu Pro val Tyr Pro Gly ﬁ-:)p Asn Ala Ser Pro %u Glu
: 5 7

‘Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
_Arg GlIn Arg Tyr
35 .

<210> 298

<211> 36

- <212> PRT . '
<213> Artificial Seqguence

<220> '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 298 '
g'la Pro Leu Glu ;ro val Tyr Pro Gly i.{s)p Asp Ala Ser Pro fﬂu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu vVal Thr
' 20 25 ‘ ' 30
Arg Gln Arg Tyr
- - 35

<210> 299

<211 36

<212> PRT T

<213> Artificial Sequence

<220> -
<223> Descri pt1 on of Artifici a'l Seguence: Synthetic
peptide construct :

<400> 299 :
?'Ia Pro Leu Glu gro vaT Tyr Pro Gly %’éu Asp Ala ser Pro Glu Glu

Lett ASn Arg Tyr Tyr Ala Ser Leu ggg His Tyr Leu Asn lggu val Thr
20

n

Arg Gin Arg Tyr
35

<210> 300

<211> 36

<21i2> PRT

<213> Artificial Sedauence

<220

<223> pescription of Artificial Sequence: synthetm
peptide construct
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<400> 300 , _
%‘la Pro Leu Giu gro val Ala Pro Gly ]G-gu Asp Ala Ser Pro ggu Glu

‘Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg Gln Arg ‘lyr"

<210> 301

<211> 36

<212> PRT _ = .

<213> ArtitTicial Seguence

<220> . | ,
<223> pescription of Artificial Sequence: synthetic
peptide construct

<400> 301
?'-'Ia Pro Leu Glu gro Glu Ala Pro Gly g‘(l)u-.-Asp Ala ser Pro g‘éu Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
o 20 25 _ 30 :
Arg GIn Arg Tyr

N 25

<210> 302
<211> 36
<212> PRT
<213> Artificial seguence

<220> - '
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 302 : | , '
%’la Pro Leu Lvs Em Glu Ala Pro Gly %u Asp Ala ser Pro %u Glu

Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr-
20 : 25 , 30 -
Arg Gin Arg Tyr
35

<210> 303

<211> 36

<212> PRT

<213> Artificial Sequence

<220> ,
<223> Description of Artificial Seguence: Synthetic
: peptide construct A

<220

<221> MOD_RES

222> (L)

<223> Isocaproyl-Ala
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<400> 303 .
Q'ia Pro Leu Glu ?m val Tyr Pro Gly ?bgp Asn Ala Thr Pro g‘sl'u Gin

Met Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 - - 30
Arg Gin Arg Tyr
35

<210> 304

<213i> 36

<212> PRT .

<213> Artificial sequence

<220~ : :
<223> Description of Artificial Seguence: Synthetic
peptide construct :

220>

<221> MOD_RES
<222> (19)
<223> homo-Arg

<400> 304 .
g'ia Pro Leu Glu 15'—'r'o val Tyr Pro Gly i«gp Asn Ala Thr Pro %u Gln

Met Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg GlIn Arg Tyr
35, '

<210> 305

<211> 36

<212> PRT )

<213> Artificial Sequence

<2205 p _ _
<223> pescription of Artificial Sequence: Synthetic
peptide construct :

<220

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Ala

<220>

<221> MOD_RES
222> (19)

. <223> homo-Arg

<400> 305
fa Pro Leu Glu gr'o val Tyr pro Gly ?:3p Asn Ala Thr Pro g’stu Gln

- Met Asm Arg ‘%r Tyr Ala Ser Leu Arg His Tyr Leu Asn ;.Su val The
- 25

Arg Gin Arg Tyr
35
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<210> 306
<211> 36
o <212> PRT
<213> Artificial sequence

<220
<223> Description o-F Artificial Sequence: Synthetic
peptide construct

- 220> '
<221> MOD_RES
<222> (19)

<223> homo-Lys

<400> 306
?“Ia Pro Leu Glu gro val Tyr Pro Gly ?(s)p Asn Ala Thr Pro %u Gln

Met Asn Lys Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg Glin Arg Tyr
35

<210> 307

<211> 36

<212> PRT

<213> artificial sequence

<220>
<223> Dpescription of Artificial Sequence synthet'l o
peptide cohstruct

<400> 307
Q’ia Pro Met G'Iu Er‘o val Tyr Pro Giy Q{s}p Asn A"ia Thr Pro %u G'!n

Met Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyé" Leu Asn Leu val Thr
20 25 30
Arg Gin Arg Tyr
35

<Z210> 308
<211> 36
<212> PRT -
<213> Artificial Sequence

<220> '
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 308 _
%‘Ia Pro Leu Glu Fs'r'o val Tyr Pro Gly ﬁgp Asn Ala Thr Pro %u Gin

Met Ash Arg ':iz‘yr_ Tyr Ala Ser Leu %rg Ala Tyr Ley Asn %Su val Thr
' ' 0 : 5

Arg Gin Arg Tyr
35
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<210> 309

<21i> 36

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial sequence: Synthet'l c
pepti de construct

<400> 309
‘{yr‘ Pro Ile Lys gro Glu Ala Pro Gly G;I)u Asp Ala ser Pro Glu Glu

Leu Ala Gln Tyr Ala Ala Asp Leu Arg Arg Tyr ITe Asn Met Leu Thr
, 20 T 25 30
Arg Pro Arg Tyr

35

<210> 310

<211> 34

<212> PRT

<213» Artificial sequence

<220>
- <223> Description of Artificial sequence: Synthet'lc
peptide construct

<400> 319
i‘ie Lys Pro Giu A'la Pro Gly Glu Asp A'éa ser Pro Glu Glu 3‘;‘?” Ala

Gin Tyr Ala é%a Asp Leu Arg Arg gr‘ ITe Asn Met Leu 'giar' Arg Pro

Arg Tyr

<210> 331
<211> 36
<212> PRT
<213> Artificial Sequence

<220
<223> Description of Artificial Sequence Synthet"tc
peptide construct

<400> 311

Tyr' Pro Ile Lys gro Glu Ala Pro G'Iy rj-%u Asp Ala Ser Pro ij":-'éu Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 312
<211> 34
<212> PRT
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<213> Artificial Sequence

<220
<223> Description of Artificial Segquence: Synthet'lc
peptide construct

<400 312
{'Ie Lys Pro Glu g\'la Pro Gly Glu Asp ;{(i)a Ser Pro Giu Giu ligu Ala

Gin Tyr Ala gga Asp Leu Arg Arg 'gr Ile Asn Met Leu ‘;‘lar‘ Arg Gln

 Arg Tyr

<210> 313

<211> 36

<212> PRT -

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence' synthetic
peptide construct

<400> 313 - '
Tyr' Pro Ile Lys gr‘o Glu Ala Pr'o G'ly Ggu Asp Ala Ser Pro %u Glu

_Leu Ala Gln Tyr Ala Ala Ser Leu Arg His Tyr Ile Asn Met Leu Thr
20 25 30
Arg Gln Arg Tyr
: - 35

<210> 314
<211l> 36
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic
pepti de construct

<400> 314
'{yr Pro Ile Lys Er‘o Glu Ala pro Gly ]G-gu Asp Ala Ser Pro giu Glu

Leu Ala GIn Tyr Ala Ser Ala Leu Arg His Tyr Ile Asn Met Leu Thr
20 25 3C
Arg GIn Arg Tyr
35-

<210> 315
<211> 36
<212> PRT
<213> Artificial Sequence

<220>

 <223> Descr1pt1on of Artificial sequence: Synthetic
peptide construct
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<400> 315
'Tyr fro Ile Lys J;ro alu Ala Pro Gly Ggu Asp A'Ia ser Pro %u Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg His Tyr Ile Asn Met Leu Thr
20 25 - - 30
Arg .GTn Arg Tyr
- 35

<210> 316

<211> 36

<23i2> PRT

<213> Am:'lﬁma'l sequence

<220>
<223> Description of Artificial Sequence- Synthet1c
peptide construct ,

<400> 316
Tyr Pro Ile Lvs ;r‘o Glu Ala pro Gly gs_gu Asp Ala Ser Pro G'lu Glu

Leu Asn GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 - 30
Arg Gin Arg Tyr
35

<210> 317

<211> 36

<212> PRT

<213> Art'rF': cial Sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
pepti de construct

<400> 317
'{yr Pro Ile Lys l;ro Glu Ala Pro Gly g‘(l)u Asp Ala Ser Pro g‘éu Glu

 Leu Asn GIn Tyr Ala Ala Ser Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 _ 30
Arg Gin Arg Tyr
‘ 35

<210> 318 .
<211> 36 :
<212> PRT

<213> artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (2) |
<223> d-Ala
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<400> 318
Tyr Ala Ile Lys Pro Glu Ala Pro Gly g’iu Asp Ala Ser Pro %u Glu
1 5 0 _

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
: 20 25 : 30
" Arg Glin Arg Tyr
' 35 :

<210> 319
<211> 36
<212> PRT
<213> Artificial Seguence

<220> o ,
<223> pescription of Artificial Seguence: Synthetic
peptide construct

© <400> 319
i’!a Pro Ile Lys !;ro Glu Ala Pro G'}y ggu AsSp Ala S5er Pro %u alu

Leu Ala Gin Tyr Ala Ala Asp Leu Arg Arg Wr.I‘ie Asn Met teu Thr
20 - o 25 30
Arg Gin Arg Tyr
35

<210> 320

<211> 36

<212 PRT _ '
<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: synthetic
‘peptide construct )

<220> :

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Tyr

<400> 320 _
'{yr' Pro Ile Lys l;m Glu Ala Pro Gly %u Asp Ala Sar Pro g;_'éu Glu

Leu Ata Gin Tyr Ala Ala Asp Leu Ar‘g Arg Tyr Iie Asn Met Leu Thr
20 25 _ 30
Arg.Gin Arg Tyr
35

<2i0> 321

- <211 36

<212> PRT '
<213> Artificial sequence

<220>
<223> pescription of Artificial sequence: Synthetic
~ peptide construct
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<221>
<222>
<223>

<400>
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MOD_RES
(25
homo-Lys

321

Tyr Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu
1 5- 10 15

Leu Ala Gln %r Ala Ala Asp Leu IZ._\gs Arg Tyr Ile Asn nsugt Ley Thr

Arg GIn Arg Tyr
' 35

<210>
<211~
<Z212>
<213>

<220>
<223>
<220>
<221

<222>
<223>

<400>

322

36

PRT |
Artificial Segquence

pescription of Artificial Sequence: Synthetic
peptide construct

MOD_RES
(253> .
hame-Arg

322

Tyr Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu
1 . 5 10 15

Leu Ala Glin %r AJa Ala Asp Leu égg Arg Tyr Ile Asn i\sﬁgt Leu Thr

Arg GIn Arg Tyr
35

<210
<21l>
<212
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

323

36

PRT
Artificial sequence

bescription of Artificial sequence: Synthetic
peptide construct

MOD_RES
(25)
orn

323

’iyr‘ Pro Ile Lys l;r‘o Glu Ala pro Gly %u Asp Ala ser Pro Glu Glu

Leu Ala Glin %r Ala Ala Asp Leu )cha Arg Tyr Ile Asn l\?f’lgt Leu Thr

Arg Gin Arg Tyr
_ ° 35g
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<210> 324
<211> 36
<212> PRT
<Z213> artifici a1 sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

- <220>

<221> 'MOD_RES
<222> (25)
<223> Cit

<400> 324
Tyr Pro Ile Lys gro Glu Ala Pro Gly %u Asp Ala ser Pro %u Glu

Leu Ala Gin Tyr Ala Ala Asp- Leu Xaa Arg Tyr Ile Asn Met Leu Thr
o 20 25 ‘ 30 -
Arg Gin Arg Tyr
35

<210> 325
- <211> 36
<212> PRT
<213 Artificial Sequence

<220>
<223> Description of Ar‘txﬁc-la'i Sequence. Synthet1c
- . peptide construct ,

<220 :
<221> MOD_RES
<222> (26)
<223> homo-Lys

<400> 325 ,
'{yr Pro ITe Lys gro Glu Ala Pro Gly %u Asp Ala ser Pro %u Glu

Leu ATa GIn Tyr Ala Ala Asp Leu Arg Lys Tyr Ile Asn Met Leu Thr
20 - 25 30 .
Arg Gln Arg Tyr
- 35

<210> 326
<211> 36
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artifici a'I Sequence: Synthetic
peptide construct

<220>

<22]1> MOD_RES
<222> (26)
<223> homo-Arg

<400> 326
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Tyr Pro Tie Lys Ero Glu Ala Pro Gly G'!u Asp Ala Ser Pro g}u Glu

Leu Ala Gin Tyr Ala Ala Asp- Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 . 25 30 .
Arg Gln Arg Tyr
35

<210> 327

<211> 36

<2312> PRT

«<213> Artificial Sequence

<220>
<223> Description of Art‘lﬁmaﬂ Sequence: Synthetic
pept1de censtruct

<220>

<221> MOD_RES
<222> (26)
<223> Orn

<400> 327 .
'{yr‘ Pro Ile Lys Ero Giu Ala Pro Gliy %u Asp Ala ser Pro %u Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Xaa Tyr Ile Asn Met Leu Thr
, 20 . 25 30 '

Arg Gin Arg Tyr

. 33

<230> 328

<211> 36

<212> PRT .

<213> Artifticial Seguence

<220
<223> Descripticn of Artificial sequence: Synthet1 c
peptide construct

<220>

<221> MOD_RES
<222> (26
<223> Cit

<400> 328
'{yr Pro Ile Lys Ero Glu Ala pre Gly _%u Asp Ala Ser Pro %u Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Xaa Tyr Ile Asn Met Leu Thr
_ 20 25 30

Arg Gln Arg Tyr
35 '

<210> 329
<211> 36
<212> PRT
<213> Artificial Sequence
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<220> o o

<223> Description of Artificial Sequence: Synthetic
peptide construct :

<220

<221> MOD_RES
<222> (25)..(26)
<223> homo-Arg

<400> 329 | o
’iyr Pro Ile Lys Em Glu Ala Pro Gly Eau Asp Ala ser Pro g'éu Glu

- Leu Ala Gin Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
, 20 25 ‘ 30
Arg Gln Arg Tyr
35

<210> 330

<211> 36

<212> PRT

<213> Artificial Sequence

<220> : .
<223> Description of Artificial sequence: synthetic - -
peptide construct

<220>

<221> MOD_RES
<222> (4) '
<223> homo-Lys

<400> 330 _
{yr Pro Ile Lys gro Glu Ala Pro Gly g%u Asp Ala Ser Pro %u Glu

, _ ! , :
Leu Ala Gin '{gr Ala Ala Asp Leu ggg Arg Tyr Ile Asn !’-3!81: Leu Thr

Arg.Gin Arg Tyr
' 35

<210> 331

<211> 36

<212> PRT

<213> Artificial sequence

<220> . '
<223> pescription of Artificial sequence: synthetic
peptide construct

<220> N
<221> MOD_RES .
<222> (1)

<223> Isocaproy]-Tyr

<220>

<223> MOD_RES
<222> {4)
<223> homo-Lys

<400> 331

':ll‘yr' Pro Ile Lys ISJr'o Glu Ala Pro Gly g;i)u Asp Ala Ser Pro ggu Glu
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teu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 ' 30
Arg Gin Arg Tyr
35

<210= 332
" «211> 36
<212> PRT
<213> Artificial sequence

<220> . , ‘
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<Z221> MOD_RES
<222> (4
<223> homo-Arg

<400> 332 ,
'{yr Pro Ile Arg gro Glu Ala Pro Gly %u Asp Ala Ser Pro g‘éu Glu

" Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr ITe Asn Met Leu Thr
20 . : 25 T 30 . :
Arg Gln Arg Tyr
35

<210> 333
<21i> 36
<212> PRT .
<213> Artificial Seguence

<220> ' ‘
<223> Description of Artificial Sequence: Synthetic
~ peptide construct

<220>

<2Z21> MOD_RES
<222> (8
<223> homo-Pro

<400> 333
'{yr Pro Ile Lys gro Glu Ala Pro Gly %u Asp Ala Ser Pro %u Glu

Leu Ala Gin %r‘ Ala Ala Asp Leu ggg Arg Tyr Ile Asn !;Ist Leu -Thr

~

Arg Gln Arg Tyr
35

<210> 334
<211> 36
<212> PRT
<213> Artificial Sequence

<220> \ - )
<223> pescription of Artificial sequence: Synthetic
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peptide construct _

<220>

<221> MOD_RES

<222> (B) ’
<223> Aib _

<400> 334
Tyr Pro Ile Lys Ero Glu Ala Xaa Gly glu Asp Ala Ser Pro gju GTu

Leu Ala Gin Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asnh Met Leu Thr
. 20 25 | 30

Arg GIn Arg Tyr

' 35

<210> 335

<211> 36

<212> PRT_ | '

<213> Artificial Sequence

<220> '
. <223> pescription of Artificial Sequence: Synthetic
‘peptide construct _ '

<400> 335
Iyr' Pro Iie Lys !;r'o Glu Ala Gly Pro g;l)u Asp Ala Ser Pro gs_';u Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 . 30
Arg GlIn Arg Tyr
35 »

<210> 336

- <211> 36

<212> PRT
<213> Artificial Sequence

<220> |
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (14)
<223> homo-Pro

<400> 330
‘]I:yr' Pro Ile Lys !;ro Glu Ala Pro Gly ggu Asp Ala ser Pro %u Gliu

Leu Ala G1n Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 30
Arg GlIn Arg Tyr
35

<210> 337
<211> 36
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<212> PRT '
<213> artificial sequence

<220>
<223> pescription of Artificial Sequence. synthetic
peptide construct

<220>

<221> MOD_RES
<222> (14)
<223> Aib

<400> 337 '
Tyr Pro Ile Lys gro Glu Ala Pro Gly GTu Asp Ala Ser Xaa ggu Glu

Lett Ala Gin Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Léu Thr
20 25 30
Arg Gin Arg Tyr
35

<21C> 338

<211 36

<212> PRT :

- <213> Artificial Sequence

<220> '
<223> Description of Artificial Sequence: Synthet1c
peptide construct

<220>

<221> MOD_RES
L <222 (D)
<223> sar

<400> 338
Tyr Pro Ile Lys Ero Glu Ala Pro Xaa g%u Asp Aﬂa ser Pro ggu G1u

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
: 20 25 : 30
Arg Gln Ar r
359 Ty

<210> 339

<211> 36

<212> PRT _

- <213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
pept1de construct

<220>

<221> MOD_RES
<222> (13)
<223> homp-Ser

<400> 339 '
‘_i’yr Pro Ile Lys gm Glu Ala Pro Gly G;Iju Asp Ala Ser Pro ggu Glu
1
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teu Ala Gin Tyr Ala Ala Asp Leu ggg Arg Tyr Ile Asn ggt Leu Thr

Arg Gin Arg Tyr
35

<210> 340

<211> 36

<212> PRT

<213> Artificial segquence

<220
<223> Dascripti on of Artificial Sequence synthetic
peptide construct

<220> : ‘
<221> MOD_RES
<222» (13)
<223> Dap .

<400> 340 -
Tyr' Pro Ile Lys gro glu Ala Pro Gly Gau Asp A1a Xaa Pro g}u Glu

Leu Ala G'In"fyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
' 20 25 ' 30 ‘
Arg Gin Arg Tyr

35

<210> 341
<211> 36
<212> PRT
© 213> Artificial Sequence

<220
<Z223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 341 ,
Iyr Pro Ile Lys lgr'o Giu Ala Pro Gly %u Asp Ala Ser Pro %n Glu

Leu Ala Gln Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 :30
Arg Gin Arg Tyr
' 35

<210> 342 .
<211> 36 .
<212> PRT

<213> artificial Seguence

<220
<223> Description of Artificial sequence: Synthetic
peptide construct

<40Q> 342 '
'{yr Pro Ile Lys Fs’r'o Glu Ala Pro Gly %u Asp Ala Ser Pro ggp Glu
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Leu Ala Gin Tyr A]a A'Ia ASp Leu ggg Arg Tyr I1e Asn ggt Leu Thr

Arg GIn Arg Tyr
35

<210> 343

<211> 36

<212> PRT

<213> Aartificial sequence

<220> ‘
<223> Description of Artificial Sequence: Synthet1 C
peptide construct _

- <400> 343
Tyr' Pro Ile Lys gro Giu Ala Pro Giy G'Iu Asp Ala Ser Pro G'Iu Glu

Met Ala Gln Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 : 30
Arg GIn Arg Tyr
: 35

<210> 344

<211> 36

<212~ PRT

<213> Artificial Sequence

<220> ’
<223> Description of Artificial Sequence' Synthet1 c
peptide construct .

<220

<221> MOD_RES
<222> (4)
<223> homo-Lys

<400> 344
_ Tyr Pro Ile Lys gro Glu Ala Pro Gly ggu Asp Ala Ser Ala %n Glu

Leu Ala GIn Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 345

<211> 36 .
<212> PRT .
<213> Artificial Sequence

<220>
. <223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (4)
<223> homo-Lys
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<400> 345
' {yr Pro ile Lys l;ro Giu Ala Pro Gly G1u Asp Ala Sser A'ia %r Glu,

Leu Ala Gin Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
© 20 25 : 30
‘Arg GIn Arg Tyr
35

<210> 346
<211> 36
<212> PRT
‘<213> Artificial Sequence

<220> .
<223> Descri pt1 on of Artificial Seguence: Synthetic
peptide construct _

<220>

<221> MOD _RES
<222> (4)
<223> homo-Lys

<400> 346 '
Tyr Pro I'le Lys Ero Glu Ala pPro Gly %u Asp Ala ser Ala ggn Glu

Met ala Gin Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 347

<211> 36

<212> PRT _

<213> Artificial Seguence

<220> ,

<223> Description of Artificial sequence: Synthetic
: pept'lde construct

<400> 347 ‘ .
Iyr' Pre Ile Lys’l;r'o Gilu Ala Pro Ggly %u Asp Ala Ser Pro :Glgu Glu

Leu Ala Gin Tyr Ala Ala Glu Leu Arg Arg Tyr Ile GIn Met teu Thr
20 25 30
Arg Gln Arg Tyr,
35 .

<210> 348

<Z11> 386

<212> PRT )

<213> Artificial Seguence

<220>

<223> pescription of Artificial Sequence: synthetic
peptide construct
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<221>
<222>
<2Z23>

<220>
<221>
<222>
<Z23>

<220
<221

<222>

<223>

<220>
<221
L <222>
<223>
<220>
<221>
<222>
<223>

<220
<221 |

<222
<223>

<220>

<221>-

L <222>
- <223>

<220>
<221
<222>
<223>

<220
<221>
<222>
<Z223>

<220>
<221>
<222>
<7223

MOD_RES
(1

0406PCT2 seq list.txt

Tyr, Phe, Trp, or absent

MCD_RES

(2)

Pro, Gly, d-Ala, homo-Pro, hyroxy-pPro, or absent

MOD_RES

(3
Ile, Ala,

MOD_RES
(4

.Lys,'A1a,

or Asp

MOD_RES
(6
Glu, Ala,

MOD_RES
7 -
Ala, Asn,

MOD_RES
(S
Gly, Ala,

(13

ser, Ala,.

MOD_RES
(14)
Pro, Ala,

(16)
Glu, Ala,

Norval, val, Leu, Pro, Ser, or Thr

Gly, Arg,

val,
Hié, Ser,
éer,
Asp, Asn,
Giu, Asn,
Thr, Pro,
homo-Pro,

Asp, Asn,

Asp, Asn,

FULTUSZUD/2DETE

d-Ala, homo-Lys, homo-Arg, GTu,‘-

Asp, Asn, or Gin

or Tyr

Sarcosine; Pro, or Aib

Gin, ?ro, Aib, or Gly

Gln, Pro, Aib, or Gly

or homo-Ser
hydrpxy-?ro, Aib, or Gly
Gin, Pro, Aib, or Gly

or Gin
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<220
<221>
<222>
<223>

<220>
<221
<222>
<2Z23>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<227>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<Z222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220
<Z221>
<222>
<Z223>

<220>
<221>
<222

-‘MOD_RES

azn
Leu, Ala,

MOD_RES
(18)
Asn, Asp,

MOD_RES
(19
Arg, Tyr,

MOD_RES
(21)
Tyr, Ala,

MOD_RES
(22)
Ala, ser,

MOD_RES
23
Ser, Ala,

MOD_RES
(26)

MOD_RES
28y
Leu, I1e.

(30

Met,

Ala,

tys,

Met,

Thr,

Thr;

His or Ala

Va1

0406PCT2 seq Tist.txt

Trp, Ile, val, or Norval
Giu, GIn, Ser, or Thr

Ala, Gln, or N(Me)Ala

'Phe, or Leu

or d-ala

or home-ser

or Ala

Leu, Ala, NorVa1.'Va1,'I1e, or Met

MOD_RES
€xh)

ATa val, rie, or Leu

MOD_RES
(36)

<223> Tyr, N(Me)Tyr, His, Trp, or Phe

<400>

348

P A A L L VR L VR U

iaa Xaa Xaa Xaa EPO Xaa Xaa Pro Xaa ?ga Xza Xaa Xaa Xaa §§a Xaa

Xaa Xaa Xaa Egr Xaa Xaa Xaa Leu égg Xaa Tyr Xaa Asn §ga Xaa Thr

Arg Gin Arg Xaa
35

<210>
<211>
<232>

349
36
PRT
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<213> Artificial sequence

<220> »
'<223> bescription of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1) - :
<223> Tyr, phe, Trp, or absent

<220>

<221> MOD_RES

<222> (2) ,
<223> Pro, Gly, d-Ala, homo-Pro, hydroxy-Pro, or absent

<220> :

<221> MOD_RES

<222> (3) ' ,

<223> Ile, Ala, Norval, val, Leu, Pre, Ser, or Thr

<220>

<221> MOD_RES

<222> (4)

<223> Lys, Ala, Gly, Arg, d-Ala, homo-Lys, homo-Arg, Glu, -
or-Asp

<220>

<221> MOD_RES

222> (b)

<223> @iy, Ala, val, Asp, Asn, or Gin

<220>

<221> MOD_RES

<222> (D .

<223> Ala, Asn, His, Ser, or Tyr

<220>

<221> MOD_RES ‘

- <222> (9) .

<223> Gly, Ala, ser, sarcosine, Pro, or Aib

- <220

<221> MOD_RES
<222> (10)
<223> 6lu, Ala, Asp, Asn, Gln, Pro, Aib, or Gly

<220

<221> MOD_RES

<222> (11) _ .

<223> Asp Ala, Glu, Asnm, GlIn, Pro, Aib, or Gly

<220>

<2231> MOD_RES
<222> (1)

<223> Ala or d-Ala

<220 '

<Z221> MOD_RES

<222> (13)

<223> Ser, Ala, Thr, or homo-Ser

<220>

<221> MOD_RES

<222> (14) ‘ .

<223> Pro, Ala, homo-Pro, hydroxy-pro, Aib, or Gly

<220

<221> MDD_RES

<222> (15)

<223> Glu, Ala, Asp, Asn, GlIn, Pro, Aib, or Giy
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<220>

<223> MOD_RES

<222> (16) ,

<223> Glu, Ala, Asp, Asn, or GIn

<220>

<221> MOD_RES

<222> (17) ] }

<223> Leu, Ala, Met, Trp, Ile, val, or Norval
<220

<221> MOD_RES

<222 (18 ' :
<223> Asn, Asp, Ala, Glu, GIn, Ser, or Thr

<220>

<221> MOD_RES

<222> (19)

<223> Arg, Tyr, Lys, Ala, Gin, or N(Me)Ala

<220>

<221> MOD_RES

<222> (21) _
<223> Tyr, Ala, Met, Phe, or Leu

<220> . ,

<221> MOD_RES

<222> (22) ~

' <223> Ala, ser, Thr, or d-Ala

<220> '

<221> MOD_RES

<222> (23)

<223> ser, Ala, Thr, or homo-Ser

<220> :
<221> MOD_RES-
<222> (26)

<223> #is or Ala

<220>

<221> MOD_RES

<222> (28) ,
<Z223%> Leu, ITe, val, or Ala

<220>

<221> MOD_RES

<222> (30)

<223> Leu, Ala, Norval, Va'I iie, or Met
<220>

<221> MOD_RES

<222> (31) )

<223> Ala, val, Ile, or Leu

<220> _

<221> MOD_RES

<222> (36) . N
<223> Tyr, N(Me)Tyr, His, Trp, or Phe

<400> 349
?aa Xaa Xaa Xaa Er'o Xaa Xaa Pro Xaa Xaa Xaa Xaaz Xaa Xaa %(-asla xaa

Xaa Xaa Xaa '%r' Xaa Xaa Xaa Leu Arg Xaa Tyr Xaa Asn §%a Xaa Thr
25 ' :

Arg Gin Arg Xaa

122/169



,35' 0406PCT2 seg Tist.txt

<210> 350

<211> 34

<212> PRT

<213> Artificial sequence

<22(>
-<223> pescription of Ar't1 Ficial Sequence : Synthetic
peptide construct

=220

<221> MOD_RES

<222> (1)

<223> I'le, Ala, Pro, Ser, Thr, or Norval

<220

<221> MOD._RES

<222 (2) .

<223> Lys, Ala, Gly, Glu, Asp, d-Ala, homo-Lys, or homo-Arg

<220>

<221> MOD_RES

<222> (4) :

<223> Glu, Ala, val, Asp, Asn, or GIn

<220

<221> MOD_RES

<222> (5) o

<223> Ala, Asn, His, ser, or Tyr

<220
<221> MOD_RES
C <222 (1) ‘
<223> Gcly, Ala, Ser, Sarcosine, Pro, or Aib

. <220

<221> MOD_RES .
<222> (8) .
- <223> Glu, Ala, Asp, Asn, Gin, Pro, Aib, or Gly

<220>

<221> MOD_RES

<222> (D

<223> Asp, Ala, Giu, Asn, Gln, Pro, Aib, or Giy

<2 20>

<221> MOD_RES
<222> (10D

<223> Ala or d—A'la.

<220

<221> MOD_RES

<222> (11) '
<223> ser, Ala, Thr, or homo-Ser

<220>

<221> MOD_RES n

<222> (12) | _

<223> Pro, Ala, homo-Pro, hydroxy-pro, Aib, or Gly

<220

<2Z1> MOD_RES

<222> (13) .

<223> Glu, Ala, Asp, Asn, Gln, Pro, Aib, or Gly

<220>

<221> MOD_RES

<222> (14)

<223> Glu, Ala, Asp, Asn, or Gin
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<220>

<221> MOD_RES

<222> (15)

<223> Leuy, Ala, Mmet, Trp, Ile, val, or Norval

<220>

<221> MOD_RES

<222> (16)

<223> Asn, Asp, Ala, Giu, GIn; Ser or Thr

<220> ‘
<221> MOD_RES
<222> (17) - -
<223> Arg, Tyr, Lys, Ala, Gin, or N(Me)Ala

<220>

. <221> MOD_RES

<222> (19) ‘

<223> Tyr, Ala, Met, Phe, or Leu

<220>

- <2215 MOD_RES

C <222> (20D

<223> Ala, ser, Thr, or d-Ala

<220>

<221> MOD_RES

<222> (21) _

<223> sSer, Ala, Thr, or homo-Ser

<220>

<221> MOD_RES
<222> (24)

<223> His or Ala

<220>

<221> MOD_RES
<222> {26)

<223> Leu or Ala

- <220
<221> MOD_RES _ ,
<222> (28)
<223> Leu, Ala, Norval, or Ile

<220>

<221> MOD_RES
<222> (29)

<223> Ala or val

<220>

<221> MOD_RES

<222> (34)

<223> Tyr, N(Me)Tyr, His, or Trp -

<400> 350
){aa Xaa Pro Xaza Xaa Pro Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa ){ga Xaa
: 5 10

Xaa Tyr Xaa )cha Xaa Leu Arg Xaa '?Srr Xaa Asn Xaa Xaa ;‘lar Arg Gin

- Arg Xaa

- <210> 351
<213i> 4

124/169



0406PCT2 seq Tist.txt
<212> PRT
<213> Homo sapiens

<400> 351 ‘ ' .
Ihr Arg GIn Arg

<210> 352

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Ar't"; i cial Seguence: Synthetic
' peptide construct

<220>
<223> N-term Mimic A Tinker to SEQ ID NO: 211

<400> 352
g‘iu Asp Ala ser !;ro Glu Glu Leu Asn irg Tyr' Tyr Ala ser i].;u Arg

His Tyr Leu ggn Leu val Thr Arg ggn Arg Tyr

<210> 353 .

<211> 26

<21Z2> PRT :
<213> Artificial Seguence _ g

<220>
<223> Description of Artificial Sequence : Synthetic
peptide construct _ _ , _

<220> _
<223> N~term Mimic A Tinker o SEQ ID NO: 212

<400> 353
?sp Ala ser Pro (5;'1u Glu Leu Asn Arg Tyr Tyr A'ia Ser Leu ggg His

Tyr Leu Asn lz_(e)zu val Thr Arg Gin %gg Tyr

<210> 354

<211> 25

<212> PRT

<213> Artificial sequence

<220>
<223> bescri pt‘t on of Artificial sequence synthetic
peptide construct

<220
<223> N-term Mimic A Tinker to SEQ ID NO' 213

<400> 354
i‘la Ser Pro Giu {55111 Leu Asn Arg Tyr '{gr Ala Ser Leu Arg 2}5 Tyr

Leu Asn Leu val Thr Arg Gin Arg Tyr
20 25
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<210> 355
<21l> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> bpescription of Artificial Sequence: Synthetic
peptide construct

<220>
<223> N-term Mimic A 'I1nker to SEQ ID NO: 214

<400> 355
ier‘ Pro G'Iu Glu ls.eu Asn Arg Tyr Tyr A’Ea Ser teu Arg His Tyr Leu

" Asn teu val ‘;Er Arg Gin Arg Tyr

<210> 356
<21l> 23
<212> PRT .
<213> Artificial Seguence -

<220> '
<223> Description of Artificial Sequence synthetic
peptide construct

<220
<223> N-term Mimic A 'i'mker' to SEQ ID No: 215

<400> 356 .
;ro Glu Glu Leu ?sn Arg Tyr Tyr A?a-igr Leu Arg His Tyr Iitsau Asn

‘ Leu val Thr ggg Gin Arg Wr

<210> 357
<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthet°1 c
pept't de construct

<220>
<223> N-term Mimic A Tinker to SEQ ID NO: 216

<400> 357 :
g'lu Glu Leu Asn grg Tyr Tyr Ala ser !igu Arg His Tyr Leu .-ggn Leu

val Thr Arg %n Arg Tyr

<210> 358

<21i> 21

<212> PRT

<213> Artificial seguence

<220>

<223> Description of artificial sSequence: Synthetic
peptide construct
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<220> )
<223> N-term Mimic A Tinker to SEQ ID NO: 217

<400> 358
g'lu Leu Asn Arg Tyr Tyr Ala Ser' Leu ?Eg His Tyr Leu Asn :Iicseu val

Thr Arg GlIn Arg Tyr
: 20

- <210> 359
<211> 27
<212> PRT
<213> Artificial sequence

C <220
<223> Description of Artificial Sequence: Synthet'lc
pept'ide construct -

<220>
<223> N-term Mimic B linker to SEQ ID NO: 231

<400> 359
G"lu Asp Ala ser Ero Glu Glu Leu Asn igg Tyr Tyr Ala Ser igu Arg -

His Tyr Leu ggn teu val Thr Arg ggn Arg Tyr

<210> 360

<211> 26

<212> PRT ‘

<213> Artificial Seguence

<220> o
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>
<223> N-term Mimic B Tinker to SEQ ID NO: 232

<400> 360 , B
;}\-sprA“ia Ser Pro g'lu Giv Leu Asn Arg %r Tyr Ala ser Leu ;:rs'g His

Tyr Leu Asn Leu val Thr Arg Gln Arg Tyr
20 25

<210> 361

<211- 25 :

<212> PRT. N
<213> Artificial Sequence )

. <220
<223> Description of Artificial Sequence Synthetic
peptide construct

<220
<223> N-term Mimic B linker to SEQ ID NO: 233

<400> 361
Qh Ser Pro Glu cgﬂu Leu Asn Arg Tyr Tyr' Ala ser Leu Ar‘g ;!;s Tyr
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Leu Asn Leu val Thr Arg Gln Arg Tyr
20 25

<210> 362
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Ar't‘l'ﬁcm'l Sequence: Synthet'lc
peptide construct

<220> :
<223> N-term Mimic B Tinker to SEQ ID NO: 234

<400> 362
ger Pro Glu Glu ss.eu Asn Arg Tyr Tyr A’Ia Ser Leu Arg His Tyr Leu

Asn Leu val 'ggr Arg Gin Arg Tyr

<210> 363
<211> 23 -
<212> PRT
<213> Artificial sequence

<220>
<223> DPescription of Artificial seguence: 5ynthet1c
pep‘!:“xde construct

<220>
<223> N-term Mimic B 'I'mker to SEQ ID NC: 235

<400> 363
;ro Glu Glu Leu tsxsn Arg Tyr Tyr Ala igr‘ Leu Ar'g His Tyr iesau Asn

teu val Thr %g Glin Arg Tyr

<210> 364

<211> 22 -

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Arti 'F1 cial Sequence: Synthetic
peptide constr‘uct

<220~ ..
<223> N-term Mimic B Tinker to SEQ ID NO: 236

<400> 364

g’!u Glu Leu Asn );r'g Tyr Tyr Ala Ser Leu Arg His Tyr Leu gn Leu
10

val Thr Arg g;l)n Arg Tyr

<210> 365
<211> 21
<212> PRT
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<213> Artificial Ssequence

<220> :
<223> pescription of Artificial Seguence: synthetic
peptide construct

<220>
<223> N-term Mimic B Tinker to SEQ ID NO: 237

<400> 365
g'lu Leu Asn Arg 'gyr Tyr Ala Ser Leu ixgg His Tyr Leu Asn %._E.u val

Thr Arg GIn ,ggg Tyr

<210> 366

- <211> 35

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: synthetic
peptide construct

- <400> 366 o ' .
gro Ser Lys Pro gsp Asn Pro Gly Glu é(s}.p Ala Pro Ala Glu ﬁp Met

Ala Arg Tyr %r Ser Ala Leu Arg ggs Tyr Ile Asn Leu ge Thr Arg

Gln Arg Tyr
35

<210> 367
<211> 33
<212> PRT
<213> Artificial sequence

<220 '
<223> Description of Artificial Sequence: Synthetic
peptide construct -

<400> 367 ‘ -
iYS,P"o Asp Asn Igr'o Gly Glu Asp Ala igo Ala G@lu Asp Met ga Arg

Tyr Tyr Ser g;lja Leu Arg His Tyr ge Asn Leu Ile Thr ggg Gin Arg

“

Tyr

<210> 368
<211> 35
<212> PRT
<213> Artificial Sequence

<220> ‘

<223> pescription of Artificial Seguence: Synthetic
peptide construct
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<400> 368 ' _
ir‘o Ile Lys Pro (Sﬂu Ala Pro Gly Glu Q{s)p Ala Ser Pro Glu %u Leu

Asn Arg Tyr ‘zryr' Ala Ser Leu Arg ggs Tyr Leu Asn Leu gg‘l Thr Arg
0

Gin Arg Tyr
35

<210> 369

<211> 33

<212> PRT _
<213> Artiticial sequence

<220> : .
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> 369 _
Iiys Pro Glu Ala 1;:’0 Gly Glu Asp Ala igr‘ Pro Glu Glu Leu ﬁn Arg

Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn bteu val Thr A%-g Gin Arg
20 _ 25 : _ 30
Tyr

<210> 370

<211> 35

<212> PRT . -

<213> Artificial Sequence -

<220> -
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> 370
;ro Leu Glu Pro \sla'i Tyr Pro Gly Asp Q{s}n Ala Thr Pro Giu %n Met

Ala Gln Tyr /Z%a Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr Arg

Pro Arg Tyr
35

- <210> 371

<211> 33

<212> PRT |

<213> artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 371 _
g‘lu Pro val Tyr I;r'o Gly Asp Asn Ala Igr Pro Glu GIn Met ﬂa Gin
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Tyr Ala A'la é\{s}p Leu Arg Arg Tyr I"le Asn Met Leu Thr ggg Pro Arg

Tyr

<210> 372

<211> 36

<212> PRT

- <213> Art1f1c1a1 Seguence

<220> ' '
<223> Description of Artificial Sequence: Synthetic
peptide construct ,

<400> 372
?“Ia Pro Ser Lys gro ASp Asn Pro Gly G'(i)u Asp Ala Pro Ala %u Asp

" Met Ala Arg '%r Tyr Ser Ala Leu %rs-g His Tyr Ile Asn Igeu Ile Thr
Arg Gin Arg Tyr
35

- <210> 373

<211> 36

<212> PRT

<213> Artificial Sequence

<220 .
<223> pescription of Artificial Sequence:; Synthetic
"~ peptide construct

<400= 373 .
Tyr' Pro Ala Lys l;ro Asp Asn Pro Gly G'Iu Asp Ala Pro Ala G'lu ASp

§

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 _ 30
Arg Gin Arg Tyr
35

<210> 374

<211> 36

<212> PRT

<213> Artificial Seguence

<220>-
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 374 ,
':!L'yr Pro Ser Ala F5>ro Asp Asn Pro Gly :(l;-"i)u Asp Ala Pro Ala %u Asp

Met Ala Arg_?o(}' TYr Ser Ala Leuggg His Tyr Ile Asn aggu Iie Thr

Arg Gln Arg Tyr
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<210> 375

<211> 36

<212> PRT

<213> Artificial sequence

<220> _
<223> Description of ArtifTicial Sequence: synthetic
peptide construct ‘

<400> 375 :
{yr Pro ser Lys Ero Ala Asn Pro Gly %u Asp Ala Pro Ala %u Asp

met Ala Arg Tyr fyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 | 30
Arg GlIn Arg Tyr
35

<210> 376

<211> 36

<212> PRT .

<213> Artificial sequence

<220> : ]

<223> pescription of Artificial Seguence: Synthetic
peptide construct -

<400> 376 _ '
'}!;yr Pro ser Lys !;rso Asp Ala Pro Gly ggu Asp Ala Pro Ala %u Asp

Met Ala Arg Tyr Tyr sér Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
‘ 20 : 25 ' 30

Arg Gln Arg Tyr
35

<210> 377
<211> 36
<212> PRT .
<213> Artificial Sequence

<220> | '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 377
Iyr Pro Ser Lys gro Lys Tyr Pro Gly ggu Asp Ala Pro Ala ggu ASp

Leu Ala Arg Tyr ;ryr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 30
Arg GIn Arg Tyr
35 :

<210> 378
<211> 36
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<212> PRT ' ' ‘
<213> Artificial sequence

<220> .
<223> bescription of Artificial Sequence: Synthetic
peptide construct

<400> 378 -
Iyr Pro Ser Lys gro ASp ASn Pro A1a_§gu Asp Ala Pro Ala g;u AsSD

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 o 30

Arg GIn Arg Tyr

- 35

<210> 379

<211> 36

<212> PRYT .
<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: synthetic
peptide construct , .

<400> 379 '
Iyr Pro ser Lys Ero Asp Asn Pro Gly QAa Asp Ala Pro Ala g}u Asp

Met Ala Arg Tyr Tyf ser Ala Leu Arg His Tyr ITe Aén Leu ITe Thr
20 25 , ' 30
Arg Gin Arg Tyr
35

<210> 380

<211> 36

<212> PRT

<213> Artificial Seguence

<220> :
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 380
{yr Pro ser Lys Ero,Asp Asn Pro Gly ggu Ata Ala Pro Ala ggu Asp

Met Ala Arg ggr Tyr Ser Ala Leu ggg His Tyr Ile Asn ggu Iie Tthr

~

Arg Gin Arg Tyr
35

<210> 381

<211> 36

<212> PRT ,
<213> Artificial sequence

<220> -
<223> pescription of Artificial sequence: Synthetic
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<400> 381
Tyr' Pro ser Lys Fs’ro Asp Asn Pro Gly Ggu Asp A"la Ala Ala %u Asp

Met Ala Ar'g‘Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 : 25 30
Arg Gin Arg Tyr
' 35

<210> 382

<211> 36

<212> PRT

<213> Artificial Sequence

- <220> :
<223> Description of Artificial Sequence: Synthetic
peptide construct :

<400> 382
Tyr Pro Ser Lys l;ro Asp Asn Pro Gly i_l}u Asp Ala Pro Gly %u Asp

MetT Ala Arg Tyr Tyr ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 : 25 , 30 _
Arg Gln Arg Tyr
35

<210> 383

<211> 36

<212> PRT

<213> Artificial Sequence

<220 '
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> 383 ‘ _ -
'iyr' Proe ser Lys l»s'ro Asp Asn Pro Gly gi_gu Asp Ala Pro Ala é’éa Asp

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25" , T30 i
Arg Gin Arg Tyr
35

<210> 384
<211> 36
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence. synthetic
peptide construct

<400> 384
'{yr Pro Ser Lys gr‘o Asp Asn Pro Gly G1u Asp Ala Pro A1a g‘lu Ala
5

1347169



0406PCTZ seq Tist.txt

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 30
Arg Gin Arg Tyr
35

<210> 385

<211> 36 _

<212> PRT

- <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence. Synthetic
peptide censtruct

<400> 385 : '
Tyr Pro Ser Lys I;ro Asp Asn pPro Gly ?AU Asp Ala Pro Ala g’éu AsSp

Ala Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
: 20 25 ' 30 '
Arg GIn Ai"g Tyr
35

<210> 386

<2131> 36

<212> PRT

<213> Art'iﬁcia"l Sequence

<220>
<223> Description of Artificial Sequence. synthetic
peptide construct

<400> 386
Tyr' Pro Ser Lys ;ro ASp Asn Pro Gly gau Asp Ala Pro Ala %u Asp

Met Ala Ala Tyr Tyr ser ATa Leu Arg His Tyr ITe Asn Leu Ile Thr
20 25 30
Arg GIn Arg Tyr
35

<210> 387
<211> 36
<212> PRT
<213> Artificial Sequence

<220~
<223> Description of Artificial Seguence: synthetic
peptide construct

<400> 387
_ Tyr Pro Ser Lys Ero Asp Asn Pro Gly Gg)u Asp Ala pro Ala ﬂu Asp

Met Ala Lys "%r Tyr ser Ala Leu égg His Tyr Ile Asn iggu 1le Thr
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Arg Gin Arg TS(r' '
35

<210> 388

<Z211l> 36

<212> PRT

<213> Artificial Seguence

<220> ' :
<223> ‘Description of Arti 'F'i cial sequence: Synthetic
peptide construct

<400> 388 '
Tyr Pro ser Lys gro Asp Asn Pro Gly %u Asp Ala Pro Ala %u Asp

Met Ala Arg Tyr Ala Ser Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
20 25 : 30 :
Arg GIn Arg Tyr
35

' <210> 389

<211> 36

<212 PRT .

<213> Artificial Sequence

<220> o
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 389 ' Co
'{yr Pro Ser Lys gro AsSp Asn Pro Gly %u Asp Ala Pra Ala g‘siu Asp

- Met Ala Arg Tyr Tyr Ala Ala Leu Arg His Tyr Ile Asn Leu Ile Thr
| 20 25 30
Arg Gin Arg Tyr
35 '

<210> 390

<211- 386

<212> PRT

<213> Artificial Sequence

<220> : .
<223> Description of Al"‘t‘l ficial Ssequence: Synthetic
peptide construct

<400> 390
Iyr' Pro Ser Lys l;ro Asp Asn Pro Gly %u Asp Ala Pro Ala %u Asp

met Ala Arg ‘:%r Tyr ser Ala Leu 5%(5 His Tyr Ile Asn Iggu 1le Thr

Arg GIn Arg Tyr
35 4
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<210> 391 " :
<211> 36 _
<212> PRT
<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct ‘

<400> 391 ,
“{yr Pro ser Lys r;r'o Asp Asn Pro Gly %i)u Asp Ala Pro Ala gs;u ASp

Met Ala Arg Tyr'-Tyr Ser Ala Leu Arg Ala Tyr Ile Asn Leu Iie Thr
20 : 25 30

Arg Gln Arg Tyr

_ 35

<210> 392

<2]11> 36

<212> PRT

<213> Artificial Ssequence

<220> ‘
. <223> Descri ption of Artificial sequence: Synthetic
peptide construct R

<400> 392 : :
Tyr- Pro ser Lys I;r'o Asp Asn Pro Gily g;}}u Asp Ala Pro Ala %u AsSp

Met Ala Akg Tyr Tyr Ser Ala Leu Arg His Phe Ile Asn Leu Ile Thr
- 20 25 . 36
Arg Gin Arg Tyr
35

<210> 393

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 393
'{yr‘ Pro Ser Lys Er'o ASp Asn Pro Gly g;l)u Asp Ala Pro Ala g}u ASp

“

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ala Asn teu Ile Thr
20 23 30
Arg Gin Arg Tyr
35

<210> 294

<211> 36

<212> PRT

<213> Artificial Sequence
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<220> . : ' .
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 394
']I:yr Pro Ser Lys Pro Asp Asn Pro Gly g;_;l)u Asp Ala pPro Ala %u Asp -
A .

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Gln Leu Ile Thr
20 25 : 30
Arg Gin Arg Tyr
35

<210> 395

<211> 36 : —
<212~ PRT Lo
<213> Artificial Sequence

<220> ‘
<223> Description of Artificial Seqguence: Synthetic
peptide construct

<400> 295 .
Iyr' Pro ser Lys gr—o ASp Asn Pro G'iy_ g;_;l)u Asp Ala Pro Ala %u Asp

Met Ala Arg Tvr Tyr Ser Ala Leu Ar"g RHis Tyr Ile Asn A‘Ia'ﬂe Thr
20 - 25 : 30

Arg Gin Arg Tyr

, 35

<210> 396
<211> 36 -

<212> PRT _ -

<213> Artificial sequence

<220> ,
<223> Description of Artificial Sequence: Synthetic
peptide construct '

<400> 396 '
Iyr Proe Ser Lys gr’o ASp Asn Pro Gly g;l)u Asp Ala Pro Ala %u AsSp

Met Ala Arg ;I“yr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Ala Thr
20 25 30
Arg Gin Arg Tyr .
35 C e

<210> 397
<211> 386
<212> PRT
<213> ArtiTicial Sequence

<220> _ . . .

<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 397
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'{yr Pro ser Lys i;ro AsSp Asn Pro Gly Ggu Asp Ala Pro Ala g;_‘siu Asp

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leu Tle Thr
20 25 30
Arg Gin Arg Phe
35

<210> 398

<211> 36

<212> PRT _

<213> Artificial sequence

<220> '
<223> Description of Artifici a'l sequence. Synthetic
peptide construct .

<400> 398
':?rr' Pro ser Lys gro Asp Asn Pre Gly gau Asp Ala Pro Ala g‘lu Asp

Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr Ile Asn Leuy Ile Thr
, 20 25 30

Arg ¢1n Arg His

: 35

<210> 399

- <211> 34

<212> PRT

<213> Artificial 5equence

<220>
<223> Description of Artificial sequence: Synthet1 c
peptide construct _

<400> 399
;..eu Lys Pro Glu gﬂa Pro Gly Glu Asp i\ga Ser Pro Giu Giu ligsu Asn

Arg Tyr Tyr %;I}a Ser Leu Arg His gr Leu Asn lLeu Va’!-'?l"}&r‘Arg Gin

Arg Tyr

<210> 400
<211> 34
<212> PRT
- <213> Artificial sequence

<220>
<223> Description of Artificial Sequ ence: Synthetic
peptide construct

<400> 400
\{ai Lys Pro clu gla Pro Gly Glu Asp g&a ser Pro G‘iu Glu igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Ash Leu val Thr Arg GIn
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Arg Tyr

<210> 401

<211> 36

<212> PRT

-<213> Artificial Seguence

<220~
<223> Description of Artificial
pept1 de construct

<400 401
Tyr Pro Ile Lys is’r'o Glu Ala Pro

Leu Asn Arg '536:- Tyr Ala Ser Leu
Arg Gin Arg Tyr

<210> 402

<211> 43

<212> PRT

<2i3> Artificial sequence

- <220>

- <223> pescription of Artificial
pept'a de construct-

<400> 402 _
, ?13 Pro Leu Glu gro val Tyr Tyr

Glu Asp Ala !;50 Ala Glu Asp Leu
- His Tyr Ile Asn Leu Ile Thr Arg
35 ‘ _ 40

<210> 403

<211> 53

<212> PRT :

<213> Artificial Sequence

<220>
<223> pescription of Artifici a'!
peptide construct

<400> 403
g’!a Pro Leu Glu gro val Tyr Pro

Met Tyr broggr Lys Pro Lys Asn

AsSp Ley Ala Arg Tyr Tyr Ser Ala
35 40

0406?}%!'2 seq Tist.txt

30

Sec’;uence: Synthetic
Gly Glu Asp Ala Pro Ala Glu Glu
10 15

Arg His Tyr Leu Asn Leu val Thr
25 30

Sequence: Synthetic

Pro Ser Lys Pro Lys Asn Pro Gly
10 15

Ala Arg Tyr Tyr Ser Ala Leu Arg

25 3 .

Gin Arg Tyr

Seguence: sSynthetic

Gly Asp Asn Ala Thr Pro Glu GIn
i0 15

Pro Gly Glu Asp Ala Pro Ala Glu

25 ' 30

Leu Arg His Tyr ﬂe Asn Lsasu Ile
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Thr ggg Gln Arg Tyr

<210> 404

<211 41

<212> PRT

<213> Artificial sequence

- <220>

<223> pescription of Arti 'F1 cial Sequence: Synthetic -
peptide construct

<400> 404 _
.;.;-'In Tyr Ala Ala As\sp TVr Pro ser Lys :iigo Lys Asn Pro Gly :c!;-'sliu Asp

Ala pro Ala Glu Asp Leu Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr
20 25 30
Ile Asn Leu Ife Thr Arg Gin Arg Tyr
35 40

<210> 405

<211> 34

<212> PRT .

<213> Artificial sequence

<220>
<223> bescription of Artificial Seguence: Synthetic
peptide constr‘uct

" <400> 405 _
%’Ie Lys Pro Giu fj\'!a Pro G'}y Glu ASp gga ser Pro Giu Glu Ij..eu Asn

Arg Tyr Tyr gga ser Leu Arg His I;ge_ Leu Asn Leu val 'ggr Arg Gin

Arg Tyr

"<210> 406

<211> 34

<212> PRT )
<213> artificial Sequence

<220>
<223> pescription of Artificial Sequence Synthetic
peptide construct

<400> 406
:{'Ee Lys Pro Glu ?'!a Pro Gly Glu Asp ?-aa Ser Pro Glu Glu !I_gu Asn

Arg Tyr Tyr .g'(l)a Ser Leu Arg His gr‘ ITe Asn Leu Val ';’l&r' Arg Gin

Arg Tyr
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<210> 407
<21l> 34
<212> PRT
<213> Artificial 5equence

<220> :
<223> pescription of Artificial Sequence: Synthetic
peptide construct '

<400> 407 . o
{'Ie Lys Pro.Glu .;.'ia Pro Gly Glu Asp an Ser Pro Glu Glu Iigu Asn

Arg Tyr Tyr Ala Ser Leu Abg His Tyr val Asn Leu val Thr Arg GlIn
' 20 25 - 30
Arg Tyr

<210> 408

<211> 34

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Seguence: synthetic
peptide construct

<400> 408 - . '
%‘Ie Lys Pro Glu %‘Ia Pro Gly Glu Asp S%a Ser Pro Giu Glu igu Asn

- Arg Tyr Tyr Ala Ser Leu Arg His 'fyr teu GIn Leu val Thr Air'g Gin
20 N . 25 30 3
Arg Tyr

<210> 409
<211> 34 ‘
<212> PRT
<213> Artvificial Sequence

<220
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 409
{Ie Lys Pro Glu A'la pro G'Iy Glu Asp A'!a Ser Pro Glu G'iu :ll._cs-:u Asn

Arg Tyr Tyr Ala Ser Ley Arg His Tyr Leu Asn vVal val Thr Arg GIn
: 20 25 30

Arg Tyr

<210> 410
<211> 34
<212> PRT
<213> Artificial Sequence
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<220>
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 410
{1& Lys Pro Glu Aia Pro Giy Gilu Asp %a Ser Pro Glu Glu :ll:eu Asn
5 ] 5

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Ile Thr Arg Gin .
20 _ 25 : 30
Arg Tyr

<210> 413

<211> 34

<212> PRT =~

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct '

<400> 411 , ' ' ,
:JI:.Te Lys Pro Glu lsﬂa Pro Gly Giu Asp é;i}a Ser Pro Glu Glu igu Asn

Arg Tyr Tyr gga Ser Leu Arg His Ps(r Leu Asn Leu Leu ;’Br Arg Gln

Arg Tyr

<210> 432
<211> 34
<2312> PRT
<213> -Artificial sequence

<220> _ g _
<223> Description of Artificial Sequence: synthetic
peptide construct

<400> 412 - _
?e Lys Pro Glu ?h Pro Gly Glu Asp %a Ser Pro Glu Glu licsau Asn

Arg Tyr Tyr Ala ser Leu Arg His Tyr Leu Asn Leu val Thr.Arg GlIn
20 25 30
Arg Phe

<210> 413

<211~ 34

<212> PRT :
<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct
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<400> 413

i'ie Lys Pro G1u Ala pro Gly Glu Asp ?}}a ser Pro Glu GIu Leu Asn
5

Arg Tyr Tyr g%a Ser Leu Lys His E?e Let Asn Leu val 'ggr Ar‘g'G'In

Arg Tyr

- <210> 414

<211> 34
<212> PRT
<213> Artifici a'l Sequence

<220>
<223> pescription of Artificial Sequence: Synthet1c
pept'lde construct

<400> 414
i‘le Lys Pro Glu g’la Pro Gly Glu Asp A10a ser Pro Giu Giu iitsau Asn

- Arg Tyr Tyr Ala Ser Leu Lys His Tyr Ile Asn Leu Val Thr Arg Gln
20 25 30
Ar?g Tyr

<2i0> 415

- <21l> 34

<212> PRT _

<213> Artificial Sequence

- <220> ' ,
<Z23> pescription of Artificial Sequence- synthetic
peptide construct

<400> 415
i"le Lys Pro G'lu gﬂa Pro Gly Glu Asp Aga ser Pro Gliu Giu ligu Asn

Arg Tyr Tyr Ala Ser Leu Lys His Tyr val Asn Leu val Thr Arg Gin
20 - 25 30
Arg Tyr

<210> 436

<211> 34 N
<212> PRT

<213> Ar't'x'ﬁ cial Sequence

<220> '
<223> pescription of Ar‘t1ﬁc1 a‘! Sequence: Synthetic
peptide construct

<400> 416
?ILTG Lys Pro Glu .gla Pro Gly Glu Asp ﬂl‘}a Ser Pro Glu Glu Leu Asn-
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Arg Tyr 'Iyr' A'Ia Ser lLeu Lys His '%r Leu GIn Leu val Tgr Arg GIn

Arg Tyr

<210> 417

<211> 34

<212> PRT :

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 417
{Ie Lys Pro Glu. gﬂa Pro G’iy G‘lu Asp A‘ia Ser Pro Glu Glu ligu Asn

Arg Tyr Tyr Ala Ser teu Lys His Tyr Leu Asn val val Thr Arg Gln
20 25 ‘ 30
- Arg Tyr

<210> 418

<211> 34

<212> PRT

<21i3> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthet'l c
peptide construct

- <400> 418
-I.Lle Lys Pro Glu ?'ia Pro Gly Glu Asp Aga Ser Pro Glu Glu !j.;u Asn

Arg Tyr Tyr %a.Ser' Leu Lys His ?Srr Leu Asn Leu Ile ';gr Arg Gin

Arg Tyr

<210 419

<213 34

<212 PRT

<213> Artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct ,

<400> 419
{'Ie Lys Pro Glu é’la Pro Gly Glu Asp éga ser Pro Glu Glu ;_Izgzu Asn

Arg Tyr Tyr é%a Ser Leu Lys His 'é)srr' Leu Asn Leu Ley ';'gr Arg Gin

Arg Tyr
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<210> 420
<211> 34
<212> PRT
<213> Artificial Seguence

<22(>
<223> Descri ption of Artificial Sequence: Synthetic
©  peptide construct

<400> 420
:{'Ie Lys Pro G1u g'la Pro G'Iy Glu Asp ;ii}a ser Pro G'lu Glu Leu Asn

Arg Tyr Tyr Ala Ser Leu Lys His Tyr Leu Asn Leu vVal Thr Arg Gin -
20 25 o - 30
Arg Phe

<210> 421

<211> 34

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Art11"'1c1a'l Sequence: Synthetic
' peptide construct

<400> 421
:]:_'ie Lys Pro G'iu A‘]a Pro Gly Gliu Asp A;I)a ser pPro Glu Glu !ig.u Asn

Ar'g Tyr' Tyr Ala Ser Leu Arg His Phe Tle Asn Leu val Thr Arg Gln
20 ' 25 30 .
- Arg Tyr

<210> 422

<211> 34

<212> PRY

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence' Synthetic
pept1de construct

<400> 422
:fie Lys Pro clu gla Pro Gly Glu Asp A'ia Ser Pro Glu Glu Leu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Phe val Asn Leu val Thr Arg Gin
20 25 30
Arg Tyr

<Z10> 473
7<211> 34
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<212> PRT
<213> Artificial seguence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

- <400> 423 : :
%‘ie Lys Pro Glu g'ia Pro G'Iy Giu Asp i;l)a Ser Pro Glu Glu )]_'gu Ash

Arg Tyr Tyr Ala Ser Leu Arg His Phe Leu Gin Leu val Thr Arg Gln
20 25 30

Arg Tyr

| <210> 424

<211 34
<212> PRT
<213> Artificial Sequence

<220~
 <223> Description of Artificial Seguence:; Synthetic
peptide construct ' .

<400> 424 ‘
‘ §1e Lys Pro GTu §1a Pro Gly Giu Asp %&a Ser Pro Glu Glu igu Asn

Arg Tyr Tyr Ala ser Leu Arg HMis Phe Leu Asn val val Thr Arg GIn
20 , 25 30
Arg Tyr

<210> 425

<211> 34

<212> PRT o
<213> Artificial Sequence

<220> ’
<223> pescription of Artificial Seguence: Synthetic
peptide construct

<400> 425 , ‘
{'ie.!_ys Pro Glu }g’la Pro Gly Glu Asp ?-aa Ser Pro Glu Glu Leu Asn

Arg Tyr Tyr éga Ser Leu Arg His gge Leu Asn Leu Ile 'ggr- Arg Gin

Arg Tyr

<210> 426

<217> 34

<212> PRT

<213> Arvificial Sequence

<220> o .
<223> pescription of Artificial sequence: synthetic
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<400> 426 _
i’le Lys Pro Glu /;‘Ia Pro Gly Glu Asp i;l)a Ser Pro Glu Glu a.gu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Phe Leu Asn Leu Leu Thr Arg Gin
20 25 O30 :
Arg Tyr.

<210> 427
<211> 34 ,
<212> PRT
<213> Artificial sequence

<220> . :
<223> Description of Artificial Sequence: Synthetic
peptide construct :

<400> 427 : :
]J:.'ie Lys Pro Glu g\'la Pro Gly Glu Asp i\éa,ser' Pre Glu Glu :ll._?u Asn

CArg Tyr Tyr A‘ié Ser Leu Arg His Phe Leu Asp Leu Val Thr Arg Gin
20 : 25 ‘ 30
Arg phe

<210 428

<211> 34

<212> PRT

<213> artificial sequence

<220> - : '
<223> pescription of Artificial Sequence: Synthetic
peptide construct _

<400> 428 _
jI-'Ie Lys Pro Giu ?1& Pro Gly Glu Asp ﬁga ser pro Glu Glu 5i<5-3u Asn

Arg Tyr Tyr lz%a Ser Leu Arg His Psrr Leu Gin val val ‘é‘gr Arg Gin

Arg Tyr

<210> 429

<211> 34 '

<212~ PRT . '
<213> Artificial sequence

<220> .
<223> Dascription of Artificial Sequence: Synthetic
peptide construct '

<400> 429
:{Ie Lys Pro Glu g‘la Pro Gly Glu Asp :?;!}a Ser Pro Glu Glu f_gu Asn
C 1
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Arg Tyr Tyr Ala Ser lLeu Arg'H'is Tyr Leu Gin Leu Ile Thr Arg Gin
20 25 30
Arg Tyr

<210> 430

<211> 34

<212> PRT

- <213> Artificial Sequence

<220>
: <223> pescription of Artificial sequence: syn‘thev c
pept1 de construct

<400> 430
i‘le Lys Pro G1u A'Ia Pro Gly G'Eu Asp A'Ia Sar Pro Glu Giu %igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Gin Leu Leu Thr Arg Gin
- 20 : 25 - 30
Arg Tyr

«210> 431
<211> 34
<212> PRT
<213> Artificial sequence

<220>
<223> pescription of Artificial sequence : synthetic
peptide construct

<400> 431
{Ie Lys Pro Glu §1a Pro Gly Glu Asp ﬂa ser Pro Glu Glu !igu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu GIn Leu val Thr Arg Gin
20 25 30
Ar'g Phe

<210> 432
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> pescription of Artificial sequence: Synthetic
peptide construct

<400> 432
I'ie Lys Pro Glu A1a Pro G'iy Glu Asp ATa Ser Pro Glu G'iu Ll.eu Asn
5

Ar r Tyr Ala Ser Leu Arg His Tyr Leu Asn val Ile Thr Arg Gin
LA 20 g 25 30 9
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Arg Tyr

<210> 433

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence' Synthet1 ¢
peptide construct

<400> 433
{Ie Lys Pro Glu Ala Pro G'Iy clu Asp fia Ser Pro Glu Glu lieu Asn.
5

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn val.Leu Thr Arg Gln
: 20 25 30
Arg Tyr

‘<210> 434

<211> 34

<Z212> PRT .

<213> Artificial sequence

<220> ) ' :
<223> bescription of Ar't':'ﬁ cial Seguence: Synthetic
peptide construct :

<400> 434 '
:::ll:-'ie Lys Pro G'Iu A“&a Pro Gly Glu Asp )iaa ser Pro Glu Glu Leu Asn

Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn val val Thr Arg €in
720 25 30
Arg Phe

<210> 435

<21l> 34

<212> PRT

<213> Artificial Seguence

<220 ' '

<223> Description of Artificial Seguence: Synthetic
peptide construct

<400> 435

ITe Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu Leu Asn
i 5 10 15 :

Arg Tyr Tyr %a ser Leu Arg His ‘gr Leu Asn Leu Leu ‘;gr Arg Glin

Arg pPhe’
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<210> 436
<211l> 34
<212> PRT
<213> Artificial Seguence

<22(r>
<223> Description of Artificial Seguence: Synthetic
peptide construct

<400> 436 S : :
Prg Lys Pro Glu A'ig Pro Gly Glu Asp A'Ilg Ser Pro Glu Glu L%t Asn

Arg Tyr Tyr A%g Ser Leu Arg His ng Leu Asn Leu val TI;S Arg Gln

Arg Tyr

<210> 437
<211> 34
<212> PRT
<213> Artificial Seguence

<220> ' ‘ .
<223> Description of Artificial Sequence: Synthetic
. peptide construct

<220 .

<221> MOD_RES

<222» (1)

<223> Isocaproyl-Pro

<400~ 437 ,

Prg Lys Pro Glu H'Eg Pro Gly Glu Asp A}g Ser Ala Glu Glu L%l Ala

Arg Tvr Tyr Agg Ser Leu Arg Ala ng ITe Asn Leu Ile ng:g -Arg Gln

[

Arg Tyr

. <210> 438

<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: Synthetic
peptide construct : '

<400> 438
Pro Lys Pro Giu His Pro Gly Glu Asp Ala Ser Pro Glu ¢lu Leu Ala
i 5 10 15

Arg Tyr Tyr A'IS Ser Leu Arg Ala ng ITe Asn teu Ile ng Arg Gin
2

“Arg Tyr

<210> 439
<211> 34
<212> PRT
<213> Artificial Sequence
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<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct

<400> 439
Prg Lys Pro Glu H1§ Pro G'Iy Glu Asp A"Ig Ser Ala Glu Glu Leu Ala

Arg Tyr Tyr A;g. Ser Leu Arg Ala T)Z(E Ile Asn Leu Ile Tl;a Arg cin

Arg Tyr

<210> 440
<211> 34
- <212> PRT
<213> artificial 5equence

<220>
<223> bescription of Artificial Sequence ¢ synthetic
peptide construct

<400> 440
Prg Lys Pro Glu A'ig Pro Gly Glu Asp A}g ser Pro Glu Glu L?g Ala

Lys Tyr Tyr Agg ser Leu Arg Ala T)ng Tle Asn Leu Ile ﬂa‘S Arg Gin

Arg Tyr

<210> 441

<211> 34

<212> PRT '

<213> Artificial seguence

220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 441
Prg Lys Pro Giu A'Ig Pro Gly G‘lu ASp A'lg ser Pro Glu Glu Lgxsx Ala

Lys'Tyr Tyr A}S Ser Leu Arg Ala T{g Ile Asn leu I'Ie ng Arg Gln

Arg Tyr

<210> 442
<211> 34
<212> PRT
<213> Artificial sequence

<220>
<223> Description of Artificial Seguence: 5ynthet1c
peptide construct

<400> 442
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Prg Lys Pro Glu His Pro Gly Glu Asp A;il(a) Pro Ala Glu Glu Lil; Ala
5 .

Lys Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg GlIn
. 20 25 30 _

Arg Tyr

<210> 443

<211> 34 _

<212> PRT .

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthetic
peptide construct

<400> 443 . o
I'.I?. Lys Pro Glu A'Ig Pro Gly Glu Asp A}g Ser Pro Glu Glu LEES.I Asn

Arg Tyr Tyr A}_S ser Leu Arg His T)Zr; Leu Asn Leu Val Ti;B-Ar'g Gin

Lys Tyr

<210> 444

<21l> 34

<Z212> PRT

<213> Artificial seguence

<220> : : '

<223> pescription of Artificial Seguence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)
<223> Isobutyloxycarbonyl-Pro

<400> 444 “ _
Pr‘g Lys -Pro Glu A'ig Pro Gly Glu Asp A}g Ser Pro Giu Glu L% Asn

Arg Tyr Tyr A%S Ser Leu Arg His ng z.éﬁ Asn Leu val T?E Arg Gin

Arg Tyr

<210> 445

<211> 34

<212> PRT .
<213> Artificial sequence -

<220>
<223> Description of Artificial Sequence: Synthetic
© .peptide construct

<220

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 445
Pro Lys Pro Glu His Pro Gly Glu Asp Ala Ser Pro Glu Glu Leu Asn
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Arg Tyr Tyr A;g Ser Leu Arg Ala T)Zlg Ile Asn lLeu val Tr315 Arg Gln

Arg Tyr

<210> 446

<211> 34

<212> PRT

- «213> Artificial Ssequence

<220>
T <223> Description of Artificial Sequence: synthetic
peptide construct

<220>

<221> MOD_RES

222> (1)

<223> Isocaproyl-Pro

<400> 446
Prg Lys Pro Glu A'Ig pro Gly Glu Asp A}g Ser pPro Glu Glu I}E Asn

Arg Tyr Phe A;g Ser teu Arg Ala T%rg Ile Asn Leu val ng Arg GIn

Arg Tyr

<210> 447

- <211 34

<212 PRT - _
<213> Artificial Sequence

<220>
<223> pescription of Artifici 31 Sequence: Synthet1 c
peptide constr-uct .

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl -Pro

<400> 447
Prg Lys Pro Glu A'ig Pro Gly Giu Asp A}g Ser Pr'o Glu Glu L% Asn

Arg Tyr Lys A;g Ser Leu Arg Ala T%g Leu Asn Leu val ng Arg GIn

Arg Tyr

<210> 448§

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Seauence: Synthetic
- peptide construct

<400> 448

Pro Lys pro Glu Alz pro Gly Glu Asp Ala Sar Pro Glu glu Ile Asn
1 5 10 15
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Arg Tyr Phe A}g Ser Leu Arg Ala Tz; Ile Asn Leu val ng Arg Gln

Arg Tyr

<210> 449

<211> 34

<212> PRT

<213> Art'i ficial sequence

<220>
<223> Description of Artificial Sequence' Synthet1 c
peptide construct

<400> 449
Prg Lys Pro Glu A!g Pro Gly Giu Asp A}g ser Pro Glu Glu Lil; Asn

Arg Tyr Lys A}g Ser Leu Arg Ala ngwg Leu Asn Leu val TI;S Arg Gin

Arg Tyr

<210> 450

<211> 34

<212> PRY

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

. <400> 450 ‘ '
I-I?. Lys Pro Glu A'Ig Pro Gly &lu Asp A':{g ser Pro Glu Glu ng Asn

Arg Tyr Tyr A%g Ser Leu Arg Ala T{E Leu Asn Leu Val Ti335 Arg Gln

Arg Trp

<210> 451

<211> 34

<212> PRT

<213> Ar't'l ficial sequence

<220
<223> pescription of Artificial Sequence Synthet'r c
peptide construct

<220> .

<221> MOD_RES

<222> (17)

<223> (NMe)Ala

<400> 451

Pl"?~ Lys Pro Giu A'I? pro Gly Glu AsSp A"ia ser Pro Glu Glu Lig Asn

Ala Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg G1n
20 ¢ 25 30 9

Arg Tyr
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<210> 452

<211> 34

<212> PRT

<213> Art*i ficial sequence

<220>

<223> pescription of Artificial Sequence: Synthet'lc
peptide construct

<220>

<221> MOD_RES

<222> (1)
<223> Dansy] -Ile

<400> 452
I'lg Lys Pro Glu M% Pro G'iy Glu Asp Aig Ser Pro Glu Glu Lgl; Asn

Arg Tyr Tyr A}g ser Leu Arg His T}ZJE Leu Asn Leuy val Ti?:g Arg Gln

Arg Tyr

<210> 453

<211> 35

<212> PRT .

<213> Art':f'l cial Sequence

<220> ‘
<223> pescription of Artificial Sequence : synthetic
peptide construct

- <400> 453
ﬂ:?. Lys Ala Pro G'iuén A'[a Pro Gly Glu Aig ‘Ala Ser Pro Giu G}? Leu

Ash Arg Tyr T;\zrg Ala Ser Leu Arg Hg Tyr Leu Asn lLeu v§g Thr Arg

Gln Arg Tyr
35

<210> 454

<21]1> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial Sequence: Synthet1c
‘peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 454 _
Prg Lys Pro Glu A"Ig. Pro Gly Glu Asp A}-g Ser Pro Glu Asp L?.[E‘: Ala

Arg Tyr LYS,A;g,Ser teu Arg Ala ng Ile Asn Leu Ile ng Arg Gln

Arg Tyr
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<210> 455
<211> 34
<212> PRT
<213> Artificial Sequence

<220> :
<223> pescription of Artificial sequence: synthetic
peptu_de construct

<220>

<2Z21> MOD_RES
<222> (1)

<223> OCt:anoy'I Pro

<400> 455 = :
Pro Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu Leu Ala
1 5 10 15

‘ Arg Tyr Tyr A;S Ser Leu Arg Ala ng ITie Asn Leu Ile Ti315 Arg Gin

Arg Tyr

<210~ 456
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
- €223> Descri pt': on of Artificial sequence: ‘Synthetic
peptide construct

<220>

<221~ MOD_RES

<2Z2> (13 : .
<223> Lsobutyloxycarbonyl-pPro

<400> 456
Prg Lys Pro Glu A’Ig Pro Gly Giu Asp A'IS Ser Pro Glu Gtu L% Ala

]

Arg Tyr Tyr Agg Ser Leu Arg Ala T)ZIE Ile Asn Leu Iie ng Arg Gin

Arg Tyr

<210> 457

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Descr1pt1on of Artificial sequence: Synthetic
peptide construct

<220>

<221> MOD_RES
<222> (1) '
<223> Octyl-Gly

<400> 457 :
GT{ Pro Lys Pro G’h; Ala Pro Gly G'Iu Asg Ala ser Pro Glu G}g Leu

Ala Arg Tyr T)zrg ‘Ala Ser Leu Arg A';_i,? Tyr Ile Asn Leu I‘;g The Arg
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Gln Arg Tyr
35

<210> 458

<211> 34

<212> PRT

<213> Artificial Sequence

<220> '
<223> Descri pt1 on of Artificial Sequence' Synthetic
' peptide construct

<220> .

<221> MOD_RES -
<222> (1) .

<223> Isocaproy1-—Pru

<400> 458 .
Prg Lys Pro Glu A'igt pPro Gly G’Iu Asp A;I[g Ser Pro Glu Glu ng Ala

Arg Tyr' Tyr A;g sar tey Arg Ala T)zrg Iie Asn Leu ITe T!;S Arg G"In

Arg Phe

<210> 459

<211> 34 - ,

<212> PRT

<213> Artificial Seguence

<220
<223> pescription of Artificial sequence Synthet'z c
pept1 de construct '

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 459
Pr'g Lys Pro Glu A'tg. Pro Gly Glu Asp A}g Ser Pro Glu Glu ng Ala

Arg Tyr Tyr A;S Ser teu Arg Ala szrg Ile Asn Leu Iie ng Arg Gin

Arg Trp

<210> 460

<211> 34

<212> PRT

<213> Artifici a'! Seguenca

<220>
<223> Descri pt'l on of Artificial Sequence: Synthetic
peptide construct

<400> 460
Prg Lys Pro Glu A'ig Pro Gly Glu Asp A'ig ser Ala 6iu Glu ng Ala

Arg Tyr Tyr A}g Ser Ley Arg Ala 1‘32115- Ile Asn Leu Ile Tlgs Arg GIn
. 2 ' '

158/169



¥ N e v O R LY

0406PCT2 seq Tist.txt
“Arg Tyr ,

<210> 461

<211> 34

<212> PRT

<213> artificial Sequence

<220>
<223> pescription of Artificial Sequence Synthet'l c
peptide construct

<220>

<Z221> MOD_RES

<222> (L)

_<223> Isocaproyl- Pro

<400 461
Pr'g Lys Pro G'!u'A_‘lg Pro Gly Glu Asp A':ILS ser Ala Glu Glu L%‘ Ala

Arg Tyr Tyr A'ég Ser Leu Arg Ala T}_g Ile Asn Leu Ile ng Arg GIn

Arg Tyr

<210> 462

<211> 34

<212> PRT

<213> Artificial sequence

<220
<223> Description of Artificial Seguence: Synthet1 <
peptide construct

<220>

<221> MOD_RES

<222> (1) '
<223> Isocaproyl-Pro

<400> 462
Prg Lys Pro Glu i-hg Pro Gly Giu Asp A}B ser Pro Glu Glu ng Ala

Arg Tyr Tyr A‘ég Ser Leu Arg Ala T32f§ Ile Asn Leu Ile Tlgg Arg Gln

Arg Tyr

<210> 463
<Z211> 34
<212> PRT
<213> Artificial Sequence

<220> )
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220

<221> MOD_RES

<222> (1) :
<223> Isocaproyl-Pro

<400> 463 :
Pro Ser Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu Leu Ala
1 5 i0 15

A%
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Arg Tyr Tyr A"Ig Ser Leu Arg Ala T)zig ITe Asn Leu Ile ng Arg Glin
2

Arg Tyr

<210> 464

<211> 34

<212> PRT ]
<213> Artificial Ssequence

<220> '
<223> pescription of Artificial Seguence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 464 :
Prg Lys Pro Glu G'i)sf Pro Ala Glu Asp A':ll-g Ser Pro Glu Glu Litsx Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg Gin
.- 20 . 25 : ' 30
Arg Tyr

<210> 465

<211> 34

<212> PRT =

<213> Artificial sequence

<220 . '
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<400> 465 '
Pr«])_ Lys Pro Giu A'!g Pro Gly Glu Asp P;g Ser Pro Glu Glu L?-lél Ala

Arg Tyr Tvr Agg Ser Leu Arg Ala ‘r)_g Ile Asn Leu Ile ng Arg Glin '

Arg Tyr

<210> 466

<211> 34

<212> PRT .
<213> Artificial Sequence

<220> .
<223> pescription of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 466 :
Pr’g Lys Pro Glu A'ig. Pro Gly Glu Asp PES Ser Pro Glu Glu Leu Ala
L 15
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Arg Tyr Tyr A;g Ser Leu Arg Ala T)Z(;' ITe Asn Leu Ile T?E-Arg Gin

Arg Tyr

<210> 467

<211> 34

<2312> PRT-

<213> Artificial Seguence

<220>
<223> pbescription of Artificial sequence: Synthetic
peptide construct
<400> 467 |
Va‘li Lys Pro Glu A'-Ig Pro Gly Glu Asp A;li.g Ser Pro Glu Glu ng Ala

Arg Tyr Tyr A;g Ser Leu Arg Ala Tg; Xie Asn Leu Ile TI;S Arg Gln

‘Arg Tyr

- <210> 468

<211> 34
<212> PRT
<213> ArtiTicial Sequence

<220> : ‘
<223> bescription of Artificial sequence: synthetic
peptide construct :

<220>

<221> MOD_RES

<222> (L)

<223> Isocaproyl-val

<400> 468
Va1 Lys Pro Glu A'ig Proe Gly Glu Asp A;IL% Ser Pro Glu Glu L% Ala

Arg Tyr Tyr- A;g Ser Leu Arg Ala ng Ile Asn Leu Ile TI;E Arg Gln

Arg Tyr

<210> 469

<211> 34

<212> PRT, .

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: synthetic
peptide construct :

<220>

<221> MOD_RES

<222» (1)

<223> Isocaproyl-Pro

<400> 469 ' -
Prg Lys Pro Glu Hi g Pro Giy Glu Asp A}g Pro Ala 6lu Glu L%l Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg Gin
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20 25 30

Arg Tyr

<210> 470

<211> 34

<212> PRT

<213> artificial Sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222> (1)

<223> Isocaproy'! ~Pro

<400> 470
Prg Lys Pro Giu i-n? Pro Gly Glu ‘Asp A”Ea Pro Ala Glu Giu ngsx Ala

Lys Tyr Tyr A;g'ser Leu Arg Ala T{g Ile Asn Leu Ile Ti;g Arg Gin

Arg Tyr

<210 471

<Z21l> 34

<212> PRT . |

<213> Artificial Sequence

<220>
<223> Descripti on o'F Artificial Seguence: Synthetic
pept1 de construct

<400 471
Pr‘g Lys Pro Glu H1§ Pro Gly Giu Asp A'lg Pro Ser Glu Glu L% Ala

Lys Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu ITe Thr Arg Gln
_ 20 25 30
Arg Tyr

<210> 472

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Art':ﬁc1a1 Sequence: Synthetic
peptide construct

<22{>

<221> MOD_RES

<222> (1)

<223> Isocaproyl-Pro

<400> 472
Pro Lys Pro Glu his Pro Gly Gliu Asp Ala Pro ser Glu Glu Leu Ala
1 5 i0 15

Lys Tyr Tyr Agg Ser Leu Arg Ala T)zi; I7e Asn Leu Iie Tgs Arg Gin
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Arg Tyr

<210> 473

<211> 34

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide construct

<220>

<221> MOD_RES

<222 (1)

<223> Isocaproyi-Ile

<400> 473 o -
I'i§ Lys Pro Glu A'Ig. Pro Gly Glu Asp A}E Pro Ala Glu Glu Lilsl Ala

Arg Tyr Tyr A;S ser Leu Arg Ala T)ZIE Ile Asn Leu Ile Ti;g Arg GIn

Arg Tyr

<210> 474

<211> 34 _
<212> PRT

<213> Artificial sequence

<220> ,
<223> pescription of Aartificial Sequence: synthetic
peptide construct

<220> _

<221> MOD_RES

<222> (1)

<223> B-amino octanoyl-Ile

<400> 474
I'I‘jeh Lys Pro Glu A'Ig Pro Gly Giu Asp A}S Pro Ala Giu Glu ng Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg Gin
20 25 - 30

Arg Tyr

-<210> 475

" <211> 36

<212> PRT

<213> Artificial Seguence N

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide construct

. <220

<223> N-term BH modified

<400> 475 :
Tyi Pro Ile Lys Prg Glu Ala Pro Gly GLL)I Asp Ala Ser Pro Gltsl Glu
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teu Ala Gln Tyr' Ala Ala Asp Leu Agg Arg Tyr Ile Asn Meaeg Leu Thr

Arg GIn Arg Tyr
35

<210> 476

<211> 36

<212> PRT

<213> Artiticial Sequence

<220
<223> bescription of Artificial SequenCE' synthetic
: pept1 de construct

<22d>
<223> N-term BH modified

<400> 476 ‘
Tyr pPro Tle Ala Prg Glu Ala Pro Gly G'iu Asp Ala ser Pro G‘its.q G'lu '

Leu Ala Gin T}ZIE Ala Ala Asp Leu Agg Arg Tyr Ile Ash M% Leu Thr

Arg Gin ,Arg Tyr
3

<210 477

<211> 34

<212> PRT

<213> Artificial sequence

<Z220>
<223> pescription of Artificial sequence: Synthetac
peptide construct '

<220
<223> N-term BH mod1'F1ed

<400~ 477
rije_ Ala Pro Glu A'ig. Pro Gly Glu Asp A}(a) ser Pro Glu Glu Lig Ala

GIn Tyr Ala 'A;izg Asp Leu Arg Arg\Tg; Ile Asn Met Leu ng Arg Gin -

Arg Tyr

<210> 478

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence' Synthetic
peptida construct - ,

<220>

<221> MOD_RES

<222> (1) -

<223> Isocaproyi-Ile

<220>

<221> MOD_RES

<222> (2}
<223 BH modified Lys
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<400> 478
I’i_gL Lys Pro Glu M% Pro Gliy Glu Asp A}g ser Pro Glu Glu "%’ Ala

Gin Tyr Ala A}a ASp Leu Arg Arg Tgrs' ITe Asn Met Leu ng Arg Gln
20 _

Arg Tyr

<210> 479

<211> 34

<212> PRT

<Z13> Artificial Sequence

<220>
<223> Descri ption of Artificial Sequence: Synthetic
peptide construct

<220>
<223> N-term BH mod‘sﬁed

<400> 479
Pr‘g Lys Pro Glu A'I? Pro Gly Glu Asp A‘Ig Ser Pro Giu Giu Lig Ala

Arg Tyr Tyr Ala Ser Leu Arg Ala Tyr Ile Asn Leu Ile Thr Arg GIn
20 ' 25 30
Arg Tyr

<210> 480

<211> 34

<212> PRT :

<213> Artiticial Sequence

<220>
<223> Description of Artifici ial Sequence: synthetic
peptide construct

<220>
<223> N-term BH modified

<400> 480
Pro Ala Pr-o Glu A'lg. Pro Gly Giu Asp A'IS ser Pro Glu Glu ng Ala
1

Arg Tyr Tyr _A;g Ser Leu Arg Ala T;zrg Ile Asn Leu Ile ng Arg Gin

Arg Tyr

<210> 481 ~

<213> 36 ’

<212> PRT

<213> Art*iﬁ ¢ial Sequence

<220
<223> Descri pt1 on of Arti f1 cial sequence: Synthetic
peptide construct

<220>
<221> MOD_RES

<222> (1)
<223> Tyr, or absent
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- <220>

<221> MOD_RES

<222> (2) ,
<223> Ile, Pro, or absent .

<220>

<221> MOD_RES

<222> (3D , _
<223> Ile, Lys, val, or Pro

<220>

<Z221> MOD_RES

<222> (4) :
<223> Lys, Ala, Ser, or Arg

<220 -

<221> MOD_RES

<222> (7)

<223> Ala, Gly, or His

<220>

<221> MOD_RES
<222> (9 -
<223> Gly, or Ala

<220

<221> MOD_RES
<222> {12)

<223> Ala, or Pro

<220>

<221> MOD_RES
<222> (13}

<223> Ser, or Pro

<220>

<221> MOD_RES

<222> (14)

<223> Pro, Ala or Sser

220>

<221> MOD_RES,
<222> (16) !
<223> Glu, or Asp

<220>

<221> MOD_RES
<222> (A7) :
<223> ieu or Ile

<220>

<221> MOD_RES
<222> {18)

<223> Asn, or Ala

<220>

<221> MOD_RES

<222> {19

<223> Arg, Lys, Gin, or N(Me)Ala

<220>

<221> MOD_RES

<222> (2L) '

<223> Tyr, Ala, Phe, or Lys

<220>

<223> MOD_RES
<222> (22)

<223> Ala, or ser
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<220> _

<221> MOD_RES

<2Z2> (23)

<223> Ser, Ala, or Asp

<220>

<221> MOD_RES
<222> (25)

<223> Arg, or Lys

<220>

<221> MOD_RES

<222> (26)

<223> His, Ala, or Arg

<220>

<221> MOD_RES
<222> (28)

<223> Leu, or Iie

<220>

<221> MOD_RES
<222> (30)

<223> Leu, or Met

<220>

<221> MOD_RES’

<222» (31)

<223> val, Ile, or Leu

<220>-

<221> MOD_RES
<222> (33)

<223> Lys, or Arg

<220>

<221> MOD_RES

<222> €36) ‘

<223> Tyr, Trp, or phe

<400> 481 _
ﬁaa Xaa Xaa Xaa gro Glu Xaa Pro Xaa ggu Asp Xaa Xaa Xaa Glu Xaa

Xaa Xaa Xaa Tyr Xaa Xaa Xaa Leu Xaa Xaa Tyr Xaa Asn Xaa Xaa Thr
' 20 25 ' 30
Arg Gin Xaa Xaa

<210> 482

«<211> 36

<212> PRT

<213> Artificial Seguence

<220~
<223> pescription of Artificial Sequence: Synthetic
peptide construct .

<220>

<221> MOD_RES

<222> (1)

<223> Tyr, or absent

<220>

<221> MOD_RES

<222> (2)

<223> Tle, Pro, or absent

167/169



040BPCTZ seq I1St.txt

<220>

<221> MOD_RES

<222> (4)

<223> Lys, Ala, ser, or Arg

<220>

<221> MOD_RES

<222> {6)

<223> Glu, G¢in, Ala, Asn, Asp, or val

<220>

<221> MOD_RES

- 222> (9)

<223> Gly, or Ala

<220> .

<221> MOD_RES

<222> (10) _ )
<223> Glu, Ala, Asp, Asn, GIn, Gly, Pro, or Aib

<220> '

<221> MOD_RES

<222> (11) '

<223> Glu, Ala, Asp, Asn, Glin, Gly, Pro, or Aib

<220>
. «2231> MOD_RES
<222> (12)
<223> Ala, or Pro

<220>

<221> MOD_RES
<222> (13)

<223> Ser, or Pro

- <220 :

<221> MOD_RES

. <222> (14) :
<223> Pro, Ala or ser

<220>

<221> MOD_RES

<Z222> (15) .
<223> Glu, Ala, Asp, Asn, GlIn, Gly, Pro, or Aib

<220>

<221> MOD_RES
<222> (16)
<223> Glu, or Asp

<220> :
<2Z21> MOD_RES
<222> (17)
<223> Leuy or Iie

<220

<221> MOD_RES

<222> (19)

<223> Arg, lvs, Gin, or N(Ms)Aala

<220>

<221> MOD_RES

<222> (21)

<223> Tyr, Ala, Phe, or Lys

<220>

<221> MOD_RES
<222> (22)
<223> Ala, or ser
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<220
<221>
<222>
<223>

<220>
<221
<222>
<223

<220>
<221>
<222>
<223>

<220
<221
<222
<223~

<220>

<221
<222>
<223>

<220>
<221
<222>
<223>

<Z220>
<221
<Z22>
<223

<220>
<221
<222
<223>
<400>

1

MOD_RES
(23>
ser, Ala, or Asp

MOD_RES
(25)
Arg, or Lys

MOD__RES
(26)
His, Ala, or Arg

MOD_RES
27
Tyr, or Phe

MOD_RES
(28)
Leu, or Ile

MOD_RES
29
Asn, er Gin

MOD_RES
{30)
Leuy, or Met

MOD_RES
30
val, Ile, or Leu

482
Xaa Xaa Pro xaz Pro Xaa
5

D406PCTZ2 seq Tist.txt

His Pro Xaa Xaa Xaa Xaa Xaa Xaz §§a Xaa
10

Xaa Ala Xaa Tyr Xaa Xaa Xaa Leu xga Xaa Xaa Xaa Xaa §ga Xaa Thr
20 2

" Arg Gin Arg Tyr
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