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PRI OR RELATED APPLI CATI ONS [0001] This application clains priority from
United States Provisional Patent Applications, 60/722,962; 60/722,958; and
60/ 722,959, filed Cctober 4, 2005, _,all entitled, "Novel Peptides For
Treating And Preventing Infection I:l%y Modul ating Innate I mmunity", and
which are all incorporated by reference herein. FIELD OF THE | NVENTI ON
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I'n anot her aspect, the invention provides novel peptides and uses thereof
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BACKGROUND OF THE INVENTION

[0003] A variety of microorganisms, including viruses, bacteria, fungi, and parasites,
can cause disease. Microbial cells are distinct from the cells of animals and plants — which
are unable to live alone in nature, existing only as parts of multicellular organisms.
Microbial cells can be pathogenic or non-pathogenic, depending, in part, on the
microorganism and the status of the host. For example, in an immunocompromised host, a
normally harmiess bacterium can become a pathogen. Entry into host cells is critical for the
survival of bacterial pathogens that replicate in an intracellular milien. For organisms that
replicate at extracellular sites, the significance of bacterial entry into host cells is less well
defined.

[0004] Drug resistance remains an obstacle in the ongoing ¢ffort to fight infection.
For example, penicillin was effective in treating Staphylococcus aureus, until the bacterium
became resistant. Throughout the second half of the 20” century, new antibiotics, such as
vancomycin and methicillin, were developed; these successfully cured . qureus infections.

However, methicillin-resistant strains of S. aureus evolved in the 1970s, and have been




pl agui ng hospitals worl dw de ever since. Mire recently,

vanconyci n-resi stant strains of S. aureus have surfaced. [0005] Wth the
i ncreasing threat of resistance to antimcrobial drugs and the emnergence
of new infectious di seases, there exists a continuing need for novel

t herapeutic conpounds. Therapeutigs that act on the host, not the

pat hogen, are desirable, because they do not encourage pathogenic

resi stance. In particular, drugs that act on the host via the innate
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pathogenesis. The importance of Toll-like receptors (TLRs) in the innate immune response
has also been well characterized. The mammalian family of TLRs recognizes conserved
molecules, many of which are found on the surfaces of, or are released by, microbial
pathogens. There are numerous other mechanisms, less well characterized, that initiate

and/or contribute to the host innate defense.

[0008] The innate immune system provides a range of protective mechanisms,
including epithelial-barrier function and secretion of cytokines and chemokines. To date,
four families of chemokines have been categorized, according to the number of conserved N-
terminal cysteine motifs: C, CC, CXC, and CX3C, where X is a non-conserved amino acid
residue. The CXC chemokines are known to be chemotactic for cells bearing the CXCR3
receptor, including monocytes, activated T cells (Th1), and NK cells. Primary human airway
epithelial cells, and the cell line 16-HBE, constitutively express the CXCR3 receptor and its




ligands, IP- 10, I-TAC, and MG (Kelsen et al., The chenoki ne receptor
CXCR3 and its splice variant are expressed in human airway epithelial
cells, Am J Physiol. Lung Cell Ml . PhysiolL, 287:L584, 2004).
Furthernore, CXCR3 |igands induce chenptactic responses and actin

reorgani zation in 16-HBE cells (K(_aljgen et al., The chenoki ne receptor CXCR3
and its splice variant are expresSed in human airway epithelial cells, Am
J. Physiol Lung Cell Mdl.. Physiol, 287:L584, 2004). [0009] Further, the
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SUMMARY OF THE INVENTION

[0010) The inventors have discovered that peptides having the amino acid sequence
of one of the peptides listed and described in TABLE 1 or an analogue, derivative, or variant
thereof can enhance a host's innate immunity. In one aspect, the immunomodulatory
peptides of the invention were found to lack antimicrobial activity while demonstrating an
ability to improve survival in infected hosts. In another aspect, the invention provides
peptides that modulate DPPIV activity. In one aspect the invention provides peptides that
reduce DPPIV activity. In yet another aspect, the invention provides peptides which can be
used in the diagnosis, treatment or prevention of an immunological disorder, such as one

associated with DPPIV activity and/or innate immunity..

[0011] Accordingly, in one aspect, the present invention provides an isolated peptide

that includes the amino acid sequence of any one of TABLE 1 or an analogue, derivative, or




vari ant thereof or obvious chem cal equivalent thereof or a peptide
conprising said peptide. In one enbodinent the peptide is up to 10 am no
acids conprising said peptide. By way of exanple, the isolated peptide may
have a nodified C-termnus (e.g., an amdated C term nus) and/or a

modi fied N-term nus. The isol ated_geptide of the invention may further

i nclude the am no acid sequence of TABLE 1 as nodified by at | east one
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pept i dgofhepMpefiesuch agents can be used in diagnostic and screening methods to monitor

agents that may modulate peptide activity or to quantitate the amount of the peptide.

[0013) In yet another aspect, the present invention provides an isolated nucleic acid
molecule encoding an isolated peptide having or comprising the amino acid sequence of
TABLE 1 or an analogue, derivative, or variant thereof. Also provided is a recombinant
nucleic acid construct that includes the nucleic acid molecule operably linked to an

expression vector.

[0014] In a further aspect, the present invention provides at least one host cell
comprising the recombinant nucleic acid construct of the invention. Also provided is a
method for producing a peptide having or comprising the amino acid sequence of TABLE 1

or an analogue, derivative, or variant thereof, by: (a) culturing the at least one host cell,




at | east one host cell or culture nediumthereof. [0015] In still another
aspect, the present invention provides a pharmaceutical conposition that

i ncludes an isol ated peptide having or conprising the am no acid sequence
of TABLE 1 or an anal ogue, derivative, or variant thereof (including a
pharmaceutical | y- acceptable salts.addition salt, or ester of any of the
foregoing or polynorph); in conmbination wth a pharmaceutically-acceptable
carrier, diluent, or excipient. [0016) |In another aspect, the present
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infection IS a parasitic Infecti ., Inf ectlon by a single- ceIIed or
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Cryptq gondii). In
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havi ngegafive bacterium), an infection by a fungus, an infection by a parasite, and an infection by

a virus. In one embodiment of the present invention, the infection is a bacterial infection
(e.g., infection by E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
spp., Staphylococcus aureus, Streptococcus spp., or vancomycin-resistant enterococcus). In
another embodiment, the infection is a fungal infection (e.g., infection by a mould, a yeast,
or a higher fungus). In still another embodiment, the infection is a parasitic infection (e.g.,
infection by a single-celled or multicellular parasite, including Giardia duodenalis,
Cryptosporidium parvum, Cyclospora cayetanensis, and Toxoplasma gondii). In yet another
embodiment, the infection is a viral infection (e.g., infection by a virus associated with
AIDS, avian flu, chickenpox, cold sores, common cold, gastroenteritis, glandular fever,
influenza, measles, mumps, pharyngitis, pneumonia, rubella, SARS, and lower or upper

respiratory tract infection (e.g., respiratory syncytial virus)).




conprising the am no acid sequence of TABLE 1 or an anal ogue, derivative,
or variant thereof may be adm nistered to the subject directly (i.e., by
adm nistering the peptide itself) or indirectly (e.g., by admnistering to
t he subject a nucleic acid sequence encoding the peptide, in a manner
permtting expression of the peptide in the subject). The peptide of the.

I nvention (or nucleic acid encodi‘ng‘ sane) may be adm nistered to the
subject orally, parenterally (e.g., intradermally, intranuscularly,

intra idoneal I R rral ly,
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count d%gcnrﬂgbﬁ/ laﬁ'd’lﬁ'le éf}e&ﬁc examples, while indicating preferred embodiments of the

invention, are given by way of illustration only, since various changes and modifications

within the spirit and scope of the invention will become apparent to those skilled in the art

from this detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[0021] The invention will now be described in relation to the drawings, in which:

[0022] FIG. 1 A and B depicts the results of the experiment described in Example 2.
%Viability = the amount of bacterial growth relative to the vehicle control (Tris), which is
set to 100% bacterial survival with respective peptides SEQ. ID. NOs. 5, and 47 ; Erythr. =
erythromycin.

{0023] FIG. 2 A - G depicts the results of the experiment described in Example 3.
The graph shows colony-forming units per ml (CFU/ml) on the Y-axis, and treatment group




shown. [0024] FIG 3 A and B depicts the results of the experinent
described in Exanple 4. The graph shows col ony-formng units per i
(CFUmM) on the Y-axis, and treatnment group (control = no peptide; SEQ
ID. NOs. 1 and 5 = treatnent with a peptide having the respective am no
acid sequence) on the X-axis. The_bacterial count of individual mce is
shown. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definitions [0025]

"DPPI V-rel ated di sorder"” or "DPPlIV-related condition" or "DPPIV associated
condi t {coftrolasnoyRptidenSEQ| ID. N©asis 4,80y, 45add 424 trexmmekittwithia pepide hiveiag been
correlgted with DPPLY activjt d wherein modul atpon of .said activity can
be useMe{SPEHEEFMIREH Fequﬁli‘%il%ﬁ"ﬂgg'raxﬁi ib%@“@ﬁ?‘&’%et’ﬂ&v{%i“ﬂmcﬁanpl es of
such cga@hint i ons include, but are not linted to: H V/ A DS, autoinmune
conditions, such as Rheurmatoid Arthritis, multiple sclerosis, cancer (e.g.
col on mog4] ung) ,FIGi RAaahéB depictsitherauiesof teerpaiment @96k in Brampr-4. el at ed

di sorder" i condition that. is af@ﬁ_,a'/ahed vm";h,t he, i mune system of a
subj ecthe EPRIABPWE FUBRYGITRIDE S RCHR MRopE YRy AN ERPHEREP sy st em  or
that caBnuréle- hbgrpldt; SEQEYBNNEY. Dandisag reaneniyith argpiidehvingCEt ai n
conmponent of the 1 nmune response, in subject, such as.the innate i mune
I es ponEEEPECHYRBIIN0 afig FEANSNGSyY PR the i Xraxis ¢ ﬁ’f’ebac 2l ougt of dpdiyigual gicsis to i nnate

I MunegaGhi vity (e.g. the ability to nodulate the innate inmune response
or conponent thereof in a subject) or the ability to nodul ate DPPIV
activity. [0028] "Modul ate" or "Mdul ati ng" as used herein, for instance
such as nodulating DPPIV activity or a particul ar response, enconpasses

t he | NBRTAIEFY DESCREPEON DFEEHE INVENTION esponse in relation to a control
or the normal or baseline |level of activity or response under certain

conditions. It can al so enconpass the maintaining of a level of activity or
r esponpefinifionsunder conditions that would normally increase or decrease the

acoopt DPE" et SORPLYEReBE ok, 1 RPERGR “hile SCPHRRRTC cort
met al , assidatedeondition” salsbdhaanmealsany sedicaltohdidopihar g bestcorrelhtedl ndust r y
U S O TR Bl O it el e RS ™ U
prevent or diagnose said condition. Examples of such conditions include, but are not limited
to: HIV/AIDS, autoimmune conditions, such as Rheumatoid Arthritis, multiple sclerosis,

cancer (e.g. colon and lung), diabetes, and Graves disease.

[0026] “Immune-related disorder” is a condition that is associated with the immune
system of a subject, either through activation or inhibition of the immune system, or that can
be treated, prevented or diagnosed by targeting a certain component of the immune response

in a subject, such as the innate immune response.

[0027] “Immunologically active” as used herein refers to innate immune activity {e.g.
the ability to modulate the innate immune response or component thereof in a subject) or the

ability to modulate DPPIV activity.

[0028] “Modulate” or “Modulating™ as used herein, for instance such as modulating
DPPIV activity or a particular response, encompasses the increase or decrease of activity or
response in relation to a control or the normal or baseline level of activity or response under

certain conditions. It can also encompass the maintaining of a level of activity or response




protam ne zinc salts, which are prepared by nethods well known in the art.
The termalso includes non-toxic acid addition salts, which are generally
prepared by reacting the conpounds of this invention with a suitable
organi c or inorganic acid. Representative salts include the hydrochloride,
hydr obr om de, sul fate, bisulfate, %cetate, oxal ate, valerate, ol eate,

| aurate, borate, benzoate, |actaté€, phosphate, tosylate, citrate, naleate,
fumarate, succinate, tartrate, napsylate, trifluoroacetate and the |iKke.

[ 0030] undth @SR tHabRbU1Y nAEHERPIRRER oRGdcrbastdRl [bveDsY abiity of thep&ige.t O t hose
salts which retain the biological effectiveness and properties of the free

bases &h¥sSREEh are not biologically or otherw se undesirable, forned with
i norgani ¢ acids such as hydrochloric acid hydrobrom ¢ acid, sulfuric

aci d, MR8 ¢ aci Trammeepidily accaptpble £alts" ket (t9 the nomiaxisy gkali wewbi ds  such as

trif I uQnamGadakf n%d1 thnd 38R dnfunfSdid coRfBRly A8ddCin A FhamMc¥GRhi &y d, PYyruvic
acid, oxallc acid, malic acid, malonic acid, succinic acid, naleic acid,
f umar i énchuding, the sedivm. Rotageine, lidiony, jcalciuge ragnasims bpdurammeniymyaadi ¢ aci d,

randel i . . . g .
p-t ol Ugﬁgﬁhggﬁl c aci %é}glfp%@y F?yg%fhgggﬁgﬁ]t ae ll?%&%g?gg"ﬂglssgri ption of
phar madehides abi-joxic eeié pdditibe salty, dwhichd axei ganerally tpepared phyothacting, theee

Bundga : . | . - ' | e

pubI | < Repouis ot tprer sl il e CbANbURC o S BOE™. (¢
t hose &whee thehpdrobhlorddeabydroluquoide, shlfate,displfate, acdtate, loxalats, tveleratepoiehte, t he

bi ol ogi cal effeciiveness,.and, propert i Q he oxylic acid or alcohol
and ar k%et’ %Bria%r %e&z%aéﬁ:, I?%’:tager’ p%%ﬁ@a??/ﬁtéssgﬁﬁéhc {er%tlg’rnéaf}?%é %%atg’ HELE rt?’pt i on of
phar maegtdé, apdylatg aiftpicabliste and the ikas prodrugs, see Bundgaard, *H., supra.

These esters are typically formed fromthe correspondi ng carboxylic acid
and an[@Bophol . "Bhaeiacdutiyallyestepiabld asidwaitiition saltrefors tathosszits whieh vi a

conventiqnal syntheti .echni ques. ee . Mar ch, vanceqd Organic
Chon stgin s Bofcel SsehvRArLhacPiantre n e e o wilel B0

_rl_ ef ﬁ re Fmida]}y ﬁ;cbtmve\iyﬂ\iefsehﬁu;sigm&, NhﬁNgd \eité) iﬁdl?ganiagg!} sich f:_ﬁlﬁiﬁda)lohfogéhednl 1 cal f
echnol ogy, John, A ons, r .The al cohol . conponent o
the eshyHoRfpmiC ﬁ@n%‘#_ﬁ‘%f‘?"‘ﬂ’d\%‘f’f“%‘g’ %pr?'ané?‘?ﬁd)ﬂ%m?r ?’ﬁfﬂﬁn&c aﬁfdsohol that
can or g&ihks RFfuofdabdiiti aBidORR O hci AP EpisiHINNIE RO ack) pyRinit fd, oflie NOt contain
branched carbon chains or (ii) r onat |,g or heterogaromatic

) oon S O L.a C7- Cl X
al cohopaid, mﬁ%ﬁ%midn‘i‘?élﬁ’c“f:6ﬁdai|“§‘ameléﬁfle’ﬁﬂf“ﬁta‘.é‘ > 4. Gartafif 896 WWfiposi ti ons
whi ch 58 pBRIofk acRISLiRAatnidsidl Bafdelib 865d RREGRAEsARMicHkid] MRnEsaBnit édiEg are the
phar maceutical |y acceptabl é acid addition salts t her eof . [0032]
" Phar nRdeluencsfonis asids splicus ecidpndythe LikesRara description of pharmaceutigallzh 1 et ai n,
acceptable acid addition salts as prodrugs, see Bundgaard, H., ed., (1985) Design of

Prodrugs, Elsevier Science Publishers, Amsterdam.

{0031] "Pharmaceutically acceptable ester" refers to those esters which retain, upon
hydrolysis of the ester bond, the biological effectiveness and properties of the carboxylic
acid or alcohol and are not biologically or otherwise undesirable. For a description of
pharmaceutically acceptable esters as prodrugs, see Bundgaard, H., supra. These esters are
typically formed from the corresponding carboxylic acid and an alcohol. Generally, ester
formation can be accomplished via conventional synthetic techniques. (See, e.g., March,
Advanced Organic Chemistry, 3rd Ed., John Wiley & Sons, New York (1985) p. 1157 and
references cited therein, and Mark et al., Encyclopedia of Chemical Technology, John Wiley
& Sons, New York (1980).) The alcohol component of the ester will generally comprise (i) a




upon hydrolysis of the am de bond, the biological effectiveness and
properties of the carboxylic acid or am ne and are not biologically or
ot herwi se undesirable. Fora description of pharmaceutically acceptable
am des as prodrugs, see Bundgaard, H., ed., supra. These am des are
typically formed fromthe correspogdi ng carboxylic acid and" an am ne.
Cenerally, am de formation can be acconplished via conventional synthetic
techni ques. (See, e.g., March, Advanced O ganic Chenistry, 3rd Ed., John
W ey & Sonsalipiau¢ alesHol ihat dah 98&hmot dohfah Gie@r Mdrddodbledbnds ald eanadropedi a of

Chem cal Technol ogy, John Wley & Sons, New York (198Q).) This. invention
al so cémt eﬁtm%%{an@eﬁsf@rw CS%‘%Qr g‘gnastﬁ' ﬁ'&ﬁ%" cﬂ‘i%f'%"ar‘lﬁ?ﬁnﬁ am des as
descri Rrghdle eidindfon blsh RemeRpEet iRRsQbEhbdoRpaGHRRaHiHCAL bithaccept abl e
acid addition salts thereof. [0033] "Phar géceut lcally or therapeutically

accept &HFS ag described horgin apdsat the gameshirpe age th eHpge) aersB@blgdedi nterfere
W th t Rgsebd &6t tsgaess of the biological activity of the active

i ngredients and which is not toxic to the host or patient. 10034]

" Ster gL " rehehscbRicRIFCRSEIAM 2RREPRIIS [ RuidEniihewE R ecul ar
wei ght” chem cal conposition, and constitution as another, but with the
at oms  gpery pxdrolysis fof dheopmidg bowghathe jbiplogical efpqiiveresh and gropemienPEE noi et es

are at Qb alall of '.:g@%@&%yioggifogg}f& otftAfise REGRBA! Fora0BEHoRA' e, has the

ability torotate t ane o zed light. wever, SOonme pure
st er eoiof plmemscentisally avesptablesptidesab progrugsi sen BundgaandsHs ¢d.s pupghiThesgat it is

undet ect abl e |t r LS e UWiTER hOn. 0 of t: I nst ant
i nvent im(?%&rsmﬁe #&%‘/@lg n@ﬁg@t fr%frﬁeﬁj%asyn@%@?@éﬁ%ggl@oﬁmgggﬁs%a%ﬂ?her efore
i ncl udGenanlily umide forreationoms bs acedimplishedrmim cdnyeitivaill syntheti¢ techrgques.eoi soner s

are included wthin,h . [ t kAN s 3hs. Ndevapeutical Iy or
phar maz%e[?t?'E‘amaflchef\fi‘éa(?’??d\g/épggﬁlﬁ%lteﬁ"t}gg’sgrgp i’(‘l, toll%')ﬂ% cdrr%om?’?ons of the
I nst ant(1989yent fandMdrie el .{ Encytiepedinnf Gherafcalkedipadogy] John Wifel i&cScamt . t 0 i nduce
a desired ‘Ei gl@gb&wesull. That re%yésm;caenof%% aéol evi@gi %n.cgf t he signs,
synpt omEY Bk invepgjon glsqoptemplates ie UG o oSG OMPGAEHS SR er at i on of a
bi ol ogibefl anfidestae Besciibed leRdh amica the samk hitneptethe pharmiacendedliyanceptable result wil |

typically involv nhancenment of the innate inmune response, reduction of
DPPI V &E‘fiiaWIE‘W%?ﬁﬂﬁﬁfmﬂodul ation (such as inhibition or reduction or non-

stinulaton) of the inflammtory responses to.infectjon or tissue injury.
[ 0036] 18Pho aci HEPBBEEIEE i HeperHed A eeril S0t BRma § BTt
Pheny| aledfii&hick does not interfere with the effectiveness of the biological activity of the

active ingredients and which is not toxic to the host or patient.

—

[0034] "Stereoisomer" refers to a chemical compound having the same molecular
weight, chemical composition, and constitution as another, but with the atoms grouped
differently. That is, certain identical chemical moieties are at different orientations in space
and, therefore, when pure, has thé ability to rotate the plane of polarized light. However,
some pure stereoisomers may have an optical rotation that is so slight that it is undetectable
with present instrumentation. The compounds of the instant invention may have one or more
asymmetrical carbon atoms and therefore include various stereoisomers. All

immunologically active sterecisomers are included within the scope of the invention.

[0035] "Therapeutically or pharmaceutically effective amount" as applied to the
compositions of the instant invention refers to the amount of composition sufficient to induce

a desired biological result. That result can be alleviation of the signs, symptoms, or causes of




Phe or F;, Leucine is Leu or L; Isoleucineis Ile or I; Methionine is Met or
M Valine is Valor V; Serine is Ser or S; Proline is Pro or P; Threonine
is Thr or T; Alanine is Ala or A, Tyrosine is Tyr or Y; Hstidine is Hs
or HH dutamne is Gn or Q Asparagine is Asa or N, Lysine is Lys or K
Aspartic Acid is Asp or D Qutamgc Acidis Qu or E5 Cysteine is Cysor C
Tryptophan is Trp or W Arginine |]§)'Arg or R and Gycineis Ay or G In
addition, the abbreviation Nal is used to denote 1-naphthyl al ani ne;

Qrnit hhﬁﬁeds? 0 s)pt;ﬂug ge{?eh alta \}Hntolfh'{aloioﬁﬁ%s Em' ﬁorqbétin)%é lid {E@P%énlf' one nore

et hyl ene group X Or ers to a
vari at invention, thegetritokiBdyicaly lnmv%ﬁmementd)fwm fmmpee lﬁm acid |inkage

I's no l,onaer ofafsbﬁya%ﬁv %ﬁ(%t}hﬁdu&ng??gﬁé(ﬁ%ﬁﬂn Jga@ge B Mgl arly applies

to ot h&r amno acids |gnat|o mnobutyrlc
aci d i stiriabtonPofheiindanmetoropimonses teinfegtionsor tispe i lmnryDapa

N-(4-am nobutyl)-glycine is Nys; hSer is honbserne; Hyp is hydroxyproline;
Val (bef0®86) is h@admmyrdmsmnes in pepftides arsalzbrma@l@lmﬁqlbmd?heméalmml S

pyr ogl m r ne i I |

substi Pfﬁ gn g %ﬁn 1sl’lf«‘-i\eur"ﬂ’lr rlf\é‘fs&fu%ne%h%%r&l\lﬁ onﬁ E)Jl\géa}r Bokyﬁny 1%851&; (proline

Wi t h SVi Setinenig)Ser dhB; Polibeisalr 2t | é‘hybx)maisa’l’hrrw T; Mdaninesis Ala amAnobut yri ¢

aci d; rval,ine. ..N e cine; i u and Aib is
al pha- %"ﬁ‘&?? BHOY Fi ‘S%CBP%‘S%%Eﬁ‘ﬁﬂ“’&&&.?%h‘?t%‘sl’% gse‘ggnc%gny sting only
of nat uyahd iy LECE K AWspartieuttid s AspiodD; GlumﬁéAchdﬁs(EbtorEsCmeummym anal ogs are
al so pI’OVI ded, Pe tide. anal qgs, use he har ceut I cal
i ndust Fy T&gtoRBn 3 §¥ ‘ﬁ%’g 'w%{%"fg‘fm@ﬁ‘% ﬁéﬁ%&f&% €e of the
t enpl ayﬁjragg;ohql@; ls]iE@&d 3démsn@ﬁmgmheNMnen?gﬁuﬂd (atERcihﬁniﬁe;CSi de(pgL |9 gg)
m nmetics" or pepti dom nmetics aucher Vv
Veber Hﬁwsrcrte%llmen‘g’éb onefpRyg meth Y%lg MV%%V%W&% ‘813&%{?%” ¥'Med. Chem
30: 122%1'&}% 8 Rariatidh if the BhE&bbACTIRAERI R id) Gherei thduminhehad Bilagd is nbept i de

a

mnmetics that are structurally simlar to.therapeutically, useful peptides

may belargecntamifs bandclut amedylatdeamene. i sieviadh st et afinoac

pr Ophyw&ﬁ eCix e&és%ﬁ%hon Q%eemhiaiﬁmda@@ﬁémm GSdidhRoprbpidt kidds| Y Si nil ar
a

toapara gmpe peptide that has a biol ogical or
phar rraﬂptmdhpaJN-é%@mmotn}‘)’l) elyging INyy; ABeriebmeserine YR in By drBISs - bi ndi ng

- It 1 e | db
allll nESprB %‘?}éﬁg h%d}g)}/)’r%(%%&t? ra%ﬁd&‘gg‘t"b% & P%ﬁ‘%ﬁ)gﬁﬁﬁﬂl ﬁé‘@r&lﬁl rep ace y

nsi sting of
- - CH2= @HB G=0 -in @ﬂg}il—]hel(r@ ‘g’lt]arﬂ@onnq swstjtutions Qg Ting; ,SGPr@alaquz’c and

%6ﬂ40vm%f56’?yg¥ Ak gé'gﬁnesqf?lp'r]§ alH lk{k(? #hi 1sagﬁa rg?tﬂfchgl?ﬁl %F%’gﬁggn 2stnr ;he

aminobutyric acid; Nva is norvahne, Nle is norleucme Hol is homoleucine; and Aib is

alpha-aminoisobutyric acid.

[0037] In addition to peptides consisting only of naturally-occurring amino acids,
peptidomimetics or peptide analogs are also provided. Peptide analogs are commonly used in
the pharmaceutical industry as non-peptide drugs with properties analogous to those of the
template peptide. These types of non-peptide compound are termed "peptide mimetics” or
»peptidomimetics" (Fauchere, J., Adv. Drug Res. 15:29 (1986); Veber and Freidinger, TINS
p. 392 (1985); and Evans et al., ] Med. Chem. 30:1229 (1987), which are incorporated herein
by reference). Peptide mimetics that are structurally similar to therapeutically useful peptides
may be used to produce an equivalent or enhanced therapeutic or prophylactic effect.
Generally, peptidomimetics are structurally similar to a paradigm peptide (i.., a peptide that

has a biological or pharmacological activity), such as naturally-occurring receptor-binding




of Ami no Acids, Peptides and Proteins, B. Winstein, eds., Mrcel Dekker,
New York, p. 267 (1983); Spatola, A F., Vega Data (March 1983), Vol. 1,

| ssue 3, PEPTIDE BACKBONE MODI FI CATI ONS (general review); Mrley, Trends
Pharm Sci (1980) pp. 463 468 (general review); Hudson, D. et al., Int J
Pept Prot Res 14:177 185 (1979): (;; CH2NH -, CH2CH2--); Spatola et al.,
Life Sci 38:1243 1249 (1986): (--CHb:-S); Hann J. Chem Soc. Perkin Trans.
| 307 314 (1982):(--CH-CH -, cis and trans); Alnguist et al., J Md Chem

23:139 e dra &?&&m linkak@OHptiogayibpihed @y adinkagel®Ricc@RBedr on Lett
23: 253%3]%{%%"9}@%%%%-- ; Sgell kaekee?btal .fyv}%ropggn Ap %el cation. EP 45665

CA: 97 froyths greupownyisting ef-CHpNHe, yCHaSr ally=EHlz-a-CHfdrEiiedton Lett
24: 44014404064 933) - ORI Okt ~JCHAROL, b wthobt kowicin 83 a4%8a199 (1982).
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peptidom netics shou not. substantj a i nferfere W desire
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{e.g., a broad-spectrum of biological activities), reduced antigenicity, and others. Labeling of

peptidomimetics usually involves covalent attachment of one or more labels, directly or

through a spacer (e.g., an amide group), to non-interfering position(s) on the peptidomimetic

that are predicted by quantitative structure-activity data and/or molecular modeling. Such

non-interfering positions generally are positions that do not form direct contacts with the

macromolecules(s) (e.g., immunoglobulin superfamily molecules) to which the

peptidomimetic binds to produce the therapeutic effect. Derivatization (e.g., labeling) of

peptidomimetics should not substantially interfere with the desired biological or

pharmacological activity of the peptidomimetic. Generally, peptidomimetics of receptor-

binding peptides bind to the receptor with high affinity and possess detectable biological

activity (i.e., are agonistic or antagonistic to one or more receptor-mediated phenotypic

changes).




Description [0039] As described herein, the inventors have identified
novel peptides having and/or conprising the am no acid sequence as shown
in TABLE 1 or an anal ogue, derivative, or variant of the am no acid
sequences di sclosed therein. The inventors have also denonstrated that a
pepti de having or conprising one of,the am no acid sequences of TABLE I
and an am dated C-term nus has thétlabeuti c utility in the enhancenent of
innate immunity. In particular, the inventors have shown that a peptide
conpri sjpfgg)an ARy RGnac'sbsBRAdSE O dhe of mdRRinokhcldd 6RLchnSbUsTfikeAdai al eff i cacy
agai nst” S, "aureus; yet provided in vivo protection in mce infected with
S. aure%hammﬂp%mlg gEthe stramypel(a g D-lysingn placsrfdshysing) mabeisedi®, resul ting
in inpr ' : AV id subbBig ovel

pept | e B e R o A o e o

i nf ect i iowsmdlogizalsastivibhofihepdptide is ntsainedasndesirehe pepti des of the invention:
have been shown to reduce DPPIV activity, which has been shown to be

r el at edD¢seriptionunber of i mmune-rel ated disorders, such as , AIDS and HV
di sease progression (Blazquez et al. 1992, Vanhamet al. 1993; Schols et
al . 1998039 avecz Asidesgribediigodn.)the igyenjass havgiideatiied novelpgptides beving . 1989;

Ni shi ka e . : : { 1. uch as lung and
col on ng\ﬁlgéé?rgé\ﬂrfﬂgggﬁ %%)néﬁngggzi%@eg% ﬁﬁ%q%%tg ;L%alr%rljjag%z ﬁel?g% . 2000).
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1989) . TRBLN1 hnadabhasidatde Ccteinimg has therapeuticattilitytimthecohaneéma¢ntef wel | with the

| evel of activit, f these diseases. |t .has.fur r.oore been studi ed as an
i ndi cat%?at%@‘ﬂ?rg%ag'ép#%g?e‘gg f”&’ﬁm?rﬁh%ersgﬁwsé mﬁ?%é%gigg?c\'f; wnm%talnpl e sclerosis
( Const afiihé)85€ sequétice af TABLEAF)cked hitingiepbiabeffcay apdinst Snueatsj yan can be used
in the treatnent of such, condiftions.. agtid of é%ﬁee nve@é‘igon -13- 10040]
Accor di Tgyiged i pivo BrAtestint in TiPe MIPCeT YL ke L nep %‘@ﬁ‘ﬁ havi ng or
conpri %io@ﬁe?@ﬁse&ﬁirﬂ'&:ﬁ%ﬁj 1dsuBRpUs Mhproedd bhbBlifl cleamnceamdibosasneivagi cal |y active
anal ogue, erivative, or vari ar% there%. Al so,_pr.ovi ded ar

phar nac”@lkiﬁit@%?‘?‘?l%?@géﬁtdﬁgﬂ ed,can;he usedgs g %F??@Eﬂ?éﬁeﬁtg}enh d esters of the

pept i deffechdhd iREAL8 S In ARfHeY @hbosSfient ANSpepiinesuTtife if¥entibiehavebu@nt i on, i ncl udi ng
t hose described herein, such as conservative substdtutl on, aimd, N and C
shown to reduce DPPIV activity, which has been shown to be related to a number o

s

immune-related disorders, such as , AIDS and HIV disease progression (Blazquez et al.
1992; Vanham et al. 1993; Schols et al. 1998 Oravecz et al. 1995 ), Graves' disease
(Eguchi et al. 1989; Nishikawa et al. 1995), and cancer (Steccaet al. 1997), such as lung
and colon cancer, and diabetes ( Hinke et al. 2000;Marguet et al. 2000). Further, DPPIV
as an indicator of T-cell activation has been shown to fluctuate in parallel with several
autoimmaune diseases such as theumatoid arthritis (Nakao et al., 1989) and autoimmune
thyroiditis (Eguchi et al., 1989). DPPIV has been described as a marker that correlates
well with the level of activity of these diseases. It has furthermore been studied as an
indicator of disease progression in chronic progressive multiple sclerosis (Constantinescu
et al., 1995). The peptides of the invention can be used in the treatment of such

conditions.

Peptides of the Invention




term nus nodifications and backbone nodifications, as described herein. As
used herein, an "isolated" peptide of the invention is a peptide which
either has no naturally-occurring counterpart or has been separated or
purified from conponents which naturally acconpany it. An isol ated peptide
of the invention can be obtained, {ﬁr exanpl e, by expression of a.

reconbi nant nucl eic acid encoding t'he peptide or by chenical synthesis.
Because a peptide that is chemcally synthesized is, by its nature,

separ atigghof r om tﬂ@co?tﬁﬁélf”ﬁgt st ahvenadn prhvides lsaﬁfeawﬁdesluamgm synthetic
peptldé "isol at ed” 1 In one aspect, the |s?lated peptlde of the

i nvent |CQMP%S§1P&3‘#1P§@§10tﬂ§@ ssmcrer of GABLE b aprimmunalogicaliy active apaloghes: x| xop
(SEQ gg'lyﬁalﬁ%%)vanaﬁ@@ﬁerr&ifn ‘AlSS) prbﬁd&ieir@sﬁ&&aéeﬁﬁémlbacc@faelérsaﬁ@ agisting of K

r, or glycine hased corrpounds with basic
funct i @Aditiony mit;psnd; GBIETS| Qfmle@emrdes,r@ahswr derivativese apd vangnissof theser

val ( bet&%m,f &ﬁldd&g n@%@%&‘éﬁbeg m%gau SEEiths doﬁsé&h@&&ﬁ%tﬁﬁ&n%ﬁd,hﬂaﬂi up

consi st ng o anot her enbodi nent Sel ected from
the gr cermimsnsidificatigsohd bﬁcklﬁneandlﬁ@twm, desrribed hereinh A8 wehersip,ans sel ect ed

- fromthe It} n : ﬁp@&%ﬁ t he
i sol at eﬁ“’ﬁﬁg 8?"3%3 O]f ﬁ%eh@g?n%\%;ﬁ hﬁ’dﬁe “@E&aﬁﬁlﬁﬂﬁé& g@ n anot Rer aspect,

it is aome@pirter Inf beep separald! or awified feoni asnpooety Weitnoptarllvacceropaai d sequence
06, SECu ' Rrich e PSS SRS S sl BOLRIE Sy ekl o SEQ 1D
;)1;] up trlgtof:@gﬁﬂﬂnmeleg;@bﬂs:nwdmnh@ep@dmbylcmmswﬂxcsis |SBEecamtarpepudee ijod l/vh e nL

e isol ated pep e.c S : iC
[ 0° up s pherbe RS REFRREA i Bk e e e sl et on
provi d%@ccﬁ{i}ahﬁmtgé %ﬂ-@ﬁ@fgqﬁﬂe pomplatedt.ng the fornula, "XIX2X3P" (SEQ 1D
NO. 56) wherein Xl is selected fromthe group consisting of K H R S T,
0, Gt mﬂg]t Pat)}nddaeaspfﬂ[mgisyﬁieapeﬂmﬁseﬂhemWIﬂimdsmpmmehﬂ)bamum ah:inct ional
groups substitute n e I a a or in
anot hersequéﬂ%@aWH%H’le J‘g-k#? &#}h%@ gtﬂ)‘ v@ﬁﬁ%‘% & Iﬁﬁlewg&smﬁ R S, T,
and 0, Fcanmg lBeK, %emts)dl OFOit, -HK, Db, D&Zor dhycingishsdd comfpointisavitht her

n

mbodi , FE. H Kand S
and whangt ﬁlnmon@%grg'eﬂs(@elf%aﬂqdwaﬁmﬁ%gc BB, &;’Mzéstﬁeggp“g(#’%&&" V. K P

G H Buot Eer dhbolditent idetectel thont tht agro‘hBLbonMﬁa,g e R Ovasd €iXer man be N
net hyl ate I n anot her enbodi nent, sel ected from t hﬁaa?’g&%graconm sting of

Al L ansghériembpimet, sagctod RPTFRE GREP ETFBURSAS KoB. JATCHS Bd wherein X3
is sel 8EL& el O Fb kM H5 QP Rnsisting of V, I, K, P, and H. In one embodiment, the isolated

peptide of the invention is SEQ. ID. NO. 55. In another aspect, it is a peptide of up to 10

amino acids comprising an amino acid sequence of SEQ. ID. NO. 55. In one embodiment,
the isolated peptide of SEQ. ID. NO. 55 is SEQ. ID. NOs. 8, 9, 26, 39, 40, 41, and 45-53, or
an isolated peptide of up to 10 amino acids comprising said sequences. In another
embodiment, the isolated peptide comprising SEQ. ID. NO. 55 is SEQ. ID. NO. 44, which is

up to 13 amino acids.

|0042] In another embodiment, the invention provides an isolated peptide comprising
the formula , “X;X>X3P” (SEQ. ID. NO. 56) wherein X; ;s selected from the group consisting
of K, H, R, S, T, O, Cit, Hci, Dab, Dpr, or glycine based compounds with basic functional
groups substituted on the N-terminal (e.g., Nlys), hSer, Val(betaOH), or in another
embodiment selected from the group consisting of K, H, R, 8, T, and O, or in another
embodiment, K, H, R, S, and T, or in another embodiment, K, H, R, § and O, or in another




consisting of I, V, P, wherein in one enbodi ment, X3 is not N nethyl ated.
In one enbodinent, the isolated peptide can be an am no acid sequence of
up to 10 amino acids, conprising SEQ ID. NO 56,, including SEQ ID. NGCs.
1, 3-7,10-16, 18,21 - -25,27,28, 31-39,42,43, or 47, or an isol ated peptide
of up to 11 am no acids conprising EQ. I D. NO. 54. However, in one

enbodi nrent when SEQ ID. NO 56 i sl hexaner, it iIs not SEQ ID. NO 2, or

when in one errbodi ment, when it is a pentaner, is not SEQ ID. NO 17.
In one . guhod Pl & 3B Sk &%dﬂé R%rdpeERIdiRRoLlRgS, NOt conpri se
a peptlaie corrp K%Eg XQ. e & %ﬂg In a%gt her _enbodi ment,

the i n\xerl-t,lhrﬁ,pﬂom 89, Babj Em, &llbdicpe?ehli, a@a, ] n"é\dl‘Sh%th gan pepti de

COprI’I Si aner. I n one
embodi M late Ordlg a%g#éag&?@ig’ JeB‘cﬁe&@o P%éelin@ o} ICIVF frﬁ]qié ne
enmbodi rﬁ;rH,,anﬂ Re wien b cadbpNpnéthdated; atnﬂ evhuemnaXn 1scsnle ¢ goupept i de  of

f | " 3R 3 def d
fS;%Ea s‘ﬁ“ﬁg cﬁé’% 6II "gigffm ’Jerogprel"%za'»@’gt 58 {}gég)teﬁrtﬁﬂ]gm%e groupecl)ﬂgl s'?lsng

of S, mebdnﬂeht, tHe,isolated pepiide caf be @ atfjnoHcidReqi@nce@f umto Hhamigp amds i n anot her

enbodi nent t R C T, L,
vV, A G?mRnSIW §§ée® ﬁ% géna‘cbpmégﬁﬂgr@%ﬁ;fz IBQI r%? 2? 27, s&Pected from
the graumocoNs3 %Hﬂ@rﬁi‘mola‘.ieﬂaebt}ﬁof&pd)ﬁarrﬂmoacldsamprﬁwrg&ﬂ@ﬂmmm is S In
O B Hemviccn ohp e et R SEECE R S h 0 B ped Sy o s
enbodi gAY, ozt\blﬁn'lﬁ&{e@h%ddlﬁﬁﬂlt wilen it B a pShaner] ﬂsnblCSEQ@ M3, 1Dinodeen it is a
hexarmer, SI':'Q, ID. NO 39, or an isolat eﬂQﬁSﬁgté de u 10 am no acids

conpri §mbgdlgﬁmdﬂ’§éﬂfé?ﬂﬂ$§“de[‘lf@95‘ﬁqnﬂ°’é L compp H"@Hfle “PRRESPEol at ed

pept [ dg%}lﬁq@og AygeRtion conprises a peptide of formula, " X1X2X3PP" "(_SEQ.
wherein X1X2X3 are as defined in SEQ ID NO 56 and "b" is

Se' ect 8@04%L0m t hg Sb@H AR, RS Antin pr¥ides anSsoldted feptitle C, 1, V, T, VY,
but in one enbodi nent not P, .or .in anot her enbodi nent

sel ect edmprising tht: peptige soprasnasthe farmylasf SEQ. 1. N§- 56 in g penamer 9 i~ or. i n
anot hej §emgf:?gh%§9£:m§@dnﬁgﬂt%ﬁ€fﬂéﬁﬂ°@etlgﬁnmnl&'log?callg'élétillfla cohsisting of A A+, G

I'n one e ment, selected fromthe group consisting of

A A* ﬁ’; L, ap %nFemMMakrthﬁsoi%@ﬁéﬁae 8 the Avénion asthstiseda pipidei ne. | nt one
enbodl thelso ated(ggBNels an_am no aC|d up, to, 10_am no aci ds

conpri @fﬁngEQaXiKDQPN@E Q- &hwhersinati Feand Xsprrdefied axferSERpt i de is or
conpri SIBSNéEg aLPwhn'-:\Jgﬁ «gis sel€bted from the group consisting of S,P,I, R,C, T,L,V,

A, G K H R, 0,C M, and F, or in another embodiment is selected from the group
consisting of, S,P,LR,C,T,L,V,A,G, K, H,R, O, C, and M, or in another embodiment
is selected from the group consisting of, S,P,LR, and C, or in another embodiment is 8. In
one embodiment, the isolated peptide comprises SEQ. ID. NO. 57, or is a peptide of up to

10 amino acids comprising said sequence. In another embodiment, the isolated peptide is
SEQ. ID. NOs. 4, 47, or when it is a hexamer, SEQ, ID. NO. 39, or an isolated peptide up to

10 amino acids comprising said sequences.

[0045] In another embodiment, the isolated peptide of the invention comprises a
peptide of formula, “X;X;X3Pb” (SEQ. ID. NO. 58) wherein X;X5X; are as defined in SEQ.
ID. NO. 56 and “b” is selected from the group consisting of A, A*,G,S,L.F,K,C,LLV, T,
Y, R, H, O, and M, but in one embodiment not P, or in another embodiment selected from

the group consisting of A, A¥,G, S, L, F, and K, or in another embodiment selected from the




10, 11,13-16, 21-25, 27, 28, 31, 33-38 and 42-43. |In another enbodi nent,
the peptide is of SEQ ID NO 58, wherein "b" is not Por Y. or not RI VPP
(SEQ ID. NO 17); or where X3 is not Gor not RIGPA or X3 is not Vx or
not RIVxPA. 100461 In one enbodi nent, the isolated peptide of the invention
is or conprises a peptide simlar ;50 SEQ ID. NO 58, but wherein X, is
I nstead selected fromthe group consisting of G GG or Ct, or wherein
"b" is AL X2 is |, X3isV, X is G GO or Ct, or the peptide is SEQ
| D. N@groubﬁzoﬁﬁstﬁgdfﬁm*,msme( &idiR) di ivent embddiméns, atladtedifram tiel gheipc onpr i ses

SEQ ID. | n, angt her di e the isolate tlde oorrprlsesa

reversé’°§%§}l§‘§ﬁ€é Aef, %E!@ 4%% “‘s‘gudeBP“"% ’I%ﬂi"l‘ %E% 30. [ 00471

I'n 0“3 &?}H@ﬂiﬁieﬂ?ﬂ{ﬁﬂsoﬂdﬂﬁ peptdedt ﬁﬁhﬂﬁ@ﬁdldi@fuf@ﬁosfgmm@mfcbmgnﬁﬁg S%% ggm% i ses a
peptl e having the a I’IQ acCl nce., o e

- pept i ddPoNG; ﬁg IPI‘N)% 'g @Vﬁ&%‘dﬁﬁ F& %WSQ%IS%&J[R %Qscgnfrrl sing the

formul alO 118,13-48 2&29%?5@@"31( 568 addlz-ﬁQna‘ésaaer emﬂamaeiit, thepépideds of3 are as

defi ned a, is selected fromthe grouyp consisting of

K, | RSEQ U@ . 38 whereing R ISGOt%Pf Y-or ngtRIVERGRER- FRAO- I)efvbBere X5 i n one
e”bod' @%&%@@A%ﬁﬁh@ﬁ&w&am&mgroup consisting of S, P, RT, H,

S, ‘and or in one enbodinent, S, P, and R, or in

anot her 0GB Cdi MeD one SnftRinknt, Me isdlatdd h@éoﬁﬁ@ﬁﬁbﬁfﬁﬁﬁs&coﬁﬁn@&% enbodi nent,
a, is not "acetylated, or whére a, is Kis not acetylated or not SEQ:-

I D. NOpeptidel simibireto §HRH APrBI: 58, buievherein £ isingeash selested Jrom the i ses SEQ
I D. NGy, g%snn%%ggll(%Go&cﬂ Lérgis B § gaépxamlﬂ%@m X0is @Q}@%rea,rmmél ng SEQ

| D. NO nano rent e isol ated peptide of the
i nvent ipeptideds &EQdBnHDsslésﬂhand@épfmodeembodm@t,ﬂhﬁrlmliltadPeptidemb" ( SEQ

12, 10T, ko SR bl AR et

A, G oroﬂSEQaIImN(ErSSem‘ocxdnpresnsSE@ IDRN@ad0. , or in another enbodi nent S and

T

R, and wherein "b" is selected fromthe group consisting of A V, I, L, G
K, H R0043] S, Tindre meﬁmeah@lmquatede' ¢ inxentjon ig pbemrises o di rrent
the peptide .of. S D NGs. 3,12 and 39, or a
peptldéJ B?CFJBVY%E%H%%’ %cgp%gﬁ%gbgg%p i'sing’ ID. NO 60 or SEQ |ID.

i d sdfhce of T SRRt er M iAo Bl W“&“%ﬁ‘é"%@?‘&%@@% R 2 ani no
aci d setmens eaef XX XePUSEQ IDFNGAB),Evite X1, X2 and X; are as defined in SEQ.

ID.NO. 56 and a, is selected from the group consisting of K,1 R,H,0,L, V, A, and G, or in

one embodiment, K and I, or in one embodiment K and a; is selected from the group

consisting of $,P,R T, H, K, O, L, V, A, G, S, and I or in one embodiment, S, P, and R, or

in another embodiment, S and P, or in another embodiment P. In one embodiment, a; is not

acetylated, or where a, is X, K is not acetylated or not SEQ. ID. NO. 2. In one embodiment,

the isolated peptide is or comprises SEQ. ID. NOs, 1, and 47 or a peptide of up to 10 amino
acids comprising SEQ. ID. NO. 59.

[0049] In another embodiment, the isolated peptide of the invention is or comprises a
peptide of the formula , “a X;X,X3Pb” (SEQ. ID. NO. 60) where X, X; and X3 are as
defined in SEQ. ID.NO. 56 and where “a” is selected from the group consisting of S, R, K,
H,0,T.1,L,V, A, G or in another embodiment, $, R and 1, or in another embodiment S and
R, and wherein “b” is selected from the group consistingof A, V,I,LL,G, K, H,R, 0,8, T,F
or in another embodiment, A. In another embodiment, the peptide of SEQ. ID. NO. 60 is




i ncludes the peptide itself, obvious chem cal equivalents thereto, isoners
thereof (e.g., isoners, stereoisoners, retro isoners, retro-inverso
isoners, all-[D isonmers, all-[L] isomers, or mxed [L] and [D] isomers

t hereof ), conservative substitutions therein, precursor forns thereof,
endopr ot eol ytical |l y-processed forqﬁ t hereof, such as cl eavage of single
amno acids fromN or Ctermnals SF i mmunol ogi cally active netabolites of
the peptides of the invention, pharnmaceutically-acceptable salts and

est er s SE@IMBONOs®) 12 MHd B, orfaepiideof 8ol 0AGind deRSt RBssidg'sEE IBenal

nodi fication. ALsqQ included is any parent sequence, up to and i ncluding
10, 9, @ orpEQGIDNGs S, 2 ad% 0 acids in Iength (cyclized, or linear, or
branched from the core parent sequence), fqr which the specified sequence
is a sulf@Yuence ASAsgldiEtsiha "Reptide cORPTIFNG MANHPY AGHEIGARENES T ASEIUEERSE t hat wher e

the pepsfTdeRIiE tdi@ "pephli€contpriding bk &Bine adid seqBéticd o iBsequensdiiiaamitgnee of a 10,
9, 8 7, 6, 5 and 4 ner, whereas if the peptide listed in TABLE 1 is a
hexarerinclpdes dhe, peptide itgels ahuions, ehraicad eawvalents theretp, ispmersythassel (st not a 5 or
4 mer. ; YetdoRBmers! 1B IsBHER kBN GRIRERRS AR AN Sall greater

t han 10156%%’, %E(%. ling_s’ NGS. 44 and 54, ~ Thosé no :{S?Pg%’agj)feﬂ%?#ggé&v\hi ch retain
t he i nmrmukeshild and Htisomersthereof), isenssrvpti veowbstisytions, therejr, preaurserformse

enconp Al C i I-90; : further
used panarsh dbfoRohEIS SAAR] e uRlc6E Rith o GRS P lngit BN
i nvent ifoom N on Grtdrminalseorviinpirologivalys seive tthelatwlites odabé peptidesof diety, e. g

i mmunol.ogi iV ti } L0, ibits a
trivial™C n%e%rgrll'!" g%%(flc ?*%%gﬁ%?eﬂ%ﬁeagaﬁg%e&g%%g ﬂ’&%?%%ﬁ@‘%&“ﬂ%%?’? ng(gl funder il d
condi t ifeoms postintaaslatiqnelpmbdificaibnt Adsd imelded Brangqpageni seereesyp &t ddr s,

reducti.o rogugt d | exeg of t tides of the i.nyention). [0052]
nda &1 crapdigE T8 €7, 3 Raf EFRnS 588 Buop e REPk, BETrtot BRa Bl hoke bt
aci d . substdrt phiennsgidncehfon wdidhUhe kpeoified lssquenisi iy alsebseqiencd. Repagsdast i t ut ed

am no ac¢jd.residue, ,.either because, t hey, have sinmlar palari or steric
Bt Aokl i el et S S rrins LA e Ml SidBeatinst 1 tut e
resi dugubseqsbnee 66PN 6; 5, @Ai40her, whdreddafithe peptidO BsteEIMABIEONREr vat i ve
substitutions"”, ug#s def{)ned her ei B %ncl ades substi tu&i onfq?gav,i ng an

i ncons SR ihpould heaspbssaneperpfa P49 Bang ¢ mefrubiahe P ge BT UA%ention to
enhanc qnd M0@kdn cdfiprise BqiHctdthat BeAFRdi@ Sha 1 0GRRSSEQ.abl NOsSMbsliiss ut | ons

i nclude the substitution of a polar (h drcgghl_l i c) residye faor another

(e.g., Thosp mrdided pertides which reteim flesy epaolagicabactiyity of thedwntidss o€ &g ne) ; t he
Substi tiplehith SE efcoRPRssBPlvithin (VL5 RRITAR! drdsehtGivddtin. (€. 9. , | sol euci ne,

| euci ne, nethionine, phenylalanine, tyrosine, or valine) for another; the
substi trpd19n Of AR further used herein, an "obvious chemical equivalent” of a peptide of the

invention is a molecule which possesses the same desired activity, e.g immunological
activity, as peptides described herein, and exhibits a trivial chemical different, or a molecule
which is converted, under mild conditions, into a peptide of the invention (. g., esters, ethers,

reduction products, and complexes of the peptides of the invention).

[0052] Additionally, as used herein, "conservative substitutions” are those amino
acid substitutions which are functionally equivalent to the substituted amino acid residue,
either because they have similar polarity or steric arrangement, or because they belong to the
same class as the substituted residue (e.g, hydrophobic, acidic, or basic). The term
"conservative substitutions”, as defined herein, includes substitutions having an

inconsequential effect on the ability of the peptide of the invention to enhance innate




acidic residue (e.g., aspartic acid or glutamc acid) for another; or the
substitution of a basic residue (e.g., arginine, histidine, lysine or
ornithine) for another. [0053] The term "anal ogue", as used herein,

i ncl udes any peptide having an amino acid sequence substantially identical
to a sequence descri bed herein, iqlghich at | east one residue has been
conservatively substituted with a functionally-simlar residue. An

"anal ogue" has 60% or greater (preferably, 70% or greater, 80% or greater,
85% Or ignAR§!  ExaBdis Uf Bh@dlaale s@rbtuRbnsUineiadethe sbsti@Rh of a polar

am no- aci d- sequence honol ogy with an am no acid_sequence of  JABLE 1, and
is a fUBdTPRHEY Jedduandor astaer (eas weininedysings cxlutaming/apparagine, t er m

"funct 'tﬁfé@ﬁiné’@t{rinﬁﬂt{ﬂe §uBiRthitfont & of RA-RE I@@a}aﬁhe&c)are%ggf@% ifdiakindemonst rat es

an ability to enhance 1innate imunity or reduce activity, as

descr i Hermsemethipning, pheaylalapigactyrosine, g yaline) for pagtherihe sbstifytiompfan aci d of
TABLE |, .ifate; naﬁ,gfml ERidirRAs | | pN:. An
" anal ogaﬁg' ﬁ?‘ﬁggﬁ c qég@%g%';‘%"g%. (It;eutliééa}l ﬁeefgg%%%}% Igégga;fqt of an

anal oguesidis (dgs ergiriesd hisediag, dysink or parithina}) for énetlener i ncl udes any
pharmaceutical ly-acceptable salt of a variant as described herein. [00541
A "deril0883]ve", 3be gorthualogé'nas used karein tincludep amit pegtidedfavingen aminent i on havi ng
one or ] Lds . ' Mkl : | a functi onal
o de. gresieft Rl 7 iR Al SiuiBE bocphbchRerelt i EH plbheblne” V08T o1
pept i deesibiechas! Bsniconsehvatively f substitited mathga durpsiolrdly sinite residuel vami zed to form
salts qr_am Y ding. bne hydr | ori des,

car bobeﬁ%aggg}'gg}?dgg P)? ,02}%1- or g%(igr%%/’lk, %E%%P;é?atefrggr&n@?r ggr;éré%&:%&' 053333 ene

sul f onyA%gor@ryater, 9% dr glzatey; boS96)aniinnydid-geqpeaps horkolegy wimamnplo sgiloups may be
derivatized t farm O .. or. Osal k derivati ves. FEurthe re, free

car box?Fq'ﬁP‘@LngﬁgﬁTiogn‘g@éi PP%H“%“’F%?%@%@%Q?‘?F@’{I@ M nmethyl and
et hyl efinefichal veiant yeléra® theRtivibhefa peptidedien dantinstvaes ah dbilityas eniangl udes any
phar mageutical | y- accept sal.t, of deri vative as descrihed herein.

P a50] e SEreatR DIV prtty et ey G S LBPsSRsd. pept | de of
the : W‘dﬁﬁirt]i&nmh@fhirﬂ) aadi i mBmtBrﬂga'tnm aﬂdé@glogougngfefeid@ﬂqﬂomr? nus.- For
exanple, the isolated peptide may have an amidated C-term nus. For

exanpl EOMOHBALSH A9 “FRAICAUR uélﬂgsrdg@%deﬁfmpf&e@ﬁﬂl HrageRpiblg sl efeanc ar boxy

ter m nyga16@1R abesribedatRmh. (ANKadiantHAWEY Shcludefary ParnRbdvBcd I FEREcpRiblet Ne _

i nvention, the peptides of the invention are not preferably acetylated if
such a seibefl 4 Yasigntias desgEbrdher@ul t in | oss of desired i mmunol ogical activity.
Amino ternmnus nodifications include nmethylating (i.e,, --NHCH3 or

- - NH( Q{.@}Sé&]z, ac e*f*y‘#%?t"?‘h‘&, ,aaagﬁdrlilﬁreal, refers to a peptide of the invention having one

or more amino acids chemically derivatized by reaction of a functional side group.

Exemplary derivatized molecules include, without limitation, peptide molecules in which
free amino groups have been derivatized to form salts or amides, by adding acetyl groups,
amine hydrochlorides, carbobenzoxy groups, chloroacetyl groups, formyl groups, p-toluene
sulfonyl groups, or t-butyloxycarbonyl groups. Free hydroxyl groups may be derivatized to
form O-acyl or O-alkyl derivatives. Furthermore, free carboxyl groups may be derivatized to
form salts, esters (e.g., methyl and ethyl esters), or hydrazides. Thus, a "derivative" further

includes any pharmaceutically-acceptable salt of a derivative as described herein.

[0055] In one embodiment of the present invention, the isolated peptide of the
invention has a modified C-terminus and/or a modified N-terminus. For example, the

isolated peptide may have an amidated C-terminus. For example, the amino terminus can be




car bobenzoyl group, or blocking the amno term nus with any bl ocking group
containing a carboxylate functionality defined by RCOO -, where Ris
selected fromthe group consisting ofnaphthyl, acridinyl, steroidyl, and
simlar groups. Carboxy term nus nodifications include replacing the free
acid with a carboxam de group or fofgmng a cyclic lactamat the carboxy
termnus to introduce structural constraints. [0056] In one enbodi nent
backbone substitutions can be nade, such as NHto NCH3. The isol ated

pept i deacrmyatai mc)ber ﬁlenﬂﬂbd)dyCﬁfrhﬂﬂs c&n Be anﬂdaw (NHi)UHatvle@di, iSgd) as an
I nsertion dr Eletlon atrdé i on) of or ngrlsmg an amno acid
sequenc'é“"&“’f1 the jnvepgion, the pepti ?Ié“’e"tt’rﬁ‘éaﬁéﬂi’ adiie an amino

aci d segianeaRdfHcatiodRduldreast mmasiéffdeﬁ&d%aﬁolége@&&cueﬁf AfinBlenhiragr tion of a
D am no acjd as | on% as desjred i nmmunol ogical _activi ty is retained. In

par t i cumafificgions incdids matydaling i -HCHA oF rNYY CEp)2e 2651y1tin8, #dingi e resi due
is ¢ han%sbbteﬁiam Sl GPBIb&iADhE ambio t&ninkis WREREY Bloddk R6uFiBa Cyclic

groups can saturated or unsaturated, and 1f unsaturate can be

ar omat i @armxy}a@rﬁ%ﬁt@nﬂﬁée fine IERT OBrre Wherp R itsslested remghegzaupicansisingrc cur r i ng
si de Chﬁf‘erﬁhtﬂ)‘;l 2cR8ngDsSRRE1, %&?gnjnﬂar ?@é%o%rﬂﬂ?@?ch$c£ﬁns ficiagd no aci ds)

w th ot si'de chains w th operties nstance W th groups
such asreplaiing ﬂlelfmmldwlﬂbyilcarbewmd@gmup@fommgacychc lectatyent the cabkxyt ,  ani de,

am de IQ%@ arrs:'q b bdrar.al kyl), I ower al koxy, hydroxy, carboxy
and th Eusatlol%%{dg rlu%/!%%&(xlL VEes tfshereof and with 4- 5-, 6-3y to

7- ey et r OGS o RTEhec AR (SHBHbALLEARSGRD RSk YIE Pt 2 e ot

necessa limted non- stan p05| arge m no aci ds,
| i ke: oNGHs. hmmsolﬂabpepzddndyalad»h@dombghﬁpmoa@ gl,apmm!tamma, kuckes an ni t hi ne

m nus %rﬁgprtg:% Ol‘ll‘x dglnt?Olg roaulptmg% Dllg XFC\!}\'ﬁgm%nSl non% (P s%guenge %’%ﬁ WO EX) roor

Dapa,; I am nopropl oni ¢ acl e ornit
et hyl eheBygwaypipf exmple] fis pem1dmy$ommgeenmﬂqdcmmg@nmmﬁ[ABEE fesine with an

am no gr nst of hydroxyl) N ys: ci pe whi ch has
the Ty piitBed B3 B8 off nlGEREIpmose Pl Riec s onk e el srbelinbiiahas " ¢

am noprRgyity i® fctéiﬂiﬂdnmqjahmhlag iprilins argil dga rhveidcH the tiliesiaof 4@ pralinetesided g | yci'ne.
(2), Non- natuc{ % urring,am_no acids Like ar ir] no ch such as,
(76 G chpeed fom S R pdys. ST Breamters n bF CRPBYEL hor GRRRSRRe or oup: (3]
non- st agafladiel d}%san&attew,raau iffunefGrdfel] da8 ba BioARLiE6r ba-abrhdticOH (e. g., |ike
serine), such as, hSer; honoserine (one nore nethylen group, Hyp;

hydr oxyposii ne, ‘Qin@-bé.rbfﬁp&&'ﬁhe ﬂmdﬂwa;&ﬂn@eldelaﬁﬂns ambcznlgeﬁéﬂcaly
(VaI (bet aSH) (4) pr i pe deriyvatiyes, L(l] as % such, as

4- deff';ﬁﬁ?‘!? Ia@morﬁgl § 2%; D amino acids) with other side chains with similar properties, for

instance with groups such as alkyl, lower alkyl, cyclic 4-, 5-, 6-, {0 7-membered alkyl, amide,

amide lower alkyl, amide di(lower alkyl), lower alkoxy, hydroxy, carboxy and the iower

ester derivatives thereof, and with 4-, 5-, 6-, to 7-membered heterocyclic.

[0058] Such substitutions can include but are not necessarily limited to: (1) non-
standard positively charged amino acids, like: ornithine, Dab; 2,4-diaminobutyric acid,
which is like ornithine minus one methylene group {or lysine minus two methylene groups),
Dpr or Dapa; 2,3-diaminopropionic acid, which is like ornithine minus two methylene group
(or lysine minus three methylene groups, or serine with an amino group instead of hydroxyl),
Nlys; N-(4-aminobutyl)-glycine which has the lysine side chain attached to the "N-
terminus”. and compounds with aminopropyl or aminoethyl groups attached to the amino

group of glycine. (2), Non-naturally occurring amino acids like arganine, no charge, such as,




pyroglutamne (praline with COin ring), Proline with fluorine
substitutions on the ring, 1,3-thiazolidine-4-carboxylic acid (proline
with Sinring);(5) H stidine derivative, such as, Thi;

bet a- (2t hi enyl ) -al anine; or (6) alkyl derivatives, such as, Abu;

2-am nobutyric acid (ethyl group ongCaipha),, Nva; norvaline (propyl group
on Cal pha), N e; norleucine (butyl 'group on Cal pha), Hol; honol euci ne
(propyl group on Cal pha), Aib, alpha-am noisobutyric acid (valine wthout

net hyl enejtgeitiilihe afd He¥ SRALHK Withase inbré hethglehe gmub 3 pi-eaidaidachhat  t hose

substitutions that retain t(g mnol jq(Fcaj act h% {1 t he Ea(rent
pept i de/ BEBHyeeouITIngEIIRA ack “&'hi tke S5TImED SR ag, BePMRAERAR® C t er ni nal
car boxyl nﬁmﬁahﬁén @mﬁa &*@hﬁﬂrﬂ@pﬂﬂiﬁ& aral(saimbphywmetmn GusitilZRinby 1 nternal

di spl acenent of he ester (- of the cg boxyl glgoup or ester

respect i O‘éﬂlﬂbe\ﬁﬁﬂh ﬂi@“ﬂlnﬁ deriativgs $ih Ad BTPG%;?“'E}baSF SfrichydroprelinecP¥ept i de. For
exanpl e, Bonéer o dg@:nﬁﬁe mﬂ@mh%\gja%ﬂn@ v@ihfRiokRE suBRLticAS oA BieTingt he free

acid is 0 an activated ester by an Sproprl ate car boxyI gr oup

act i vat o 3gbierplidine-4itachraylivveid peading with S i dee)(DAbtidine degyativedtich #or  exanpl e,
th Th
in e y‘éﬁp d,g'zéltg{t,ﬂ m&@gg%@) s alkyd BB Vs, §19:B'£§mA@ﬁ 1 ERbp L a S The

cyclic pep i nternal” " di spl acenent of the activated
ester wi (ethy Bmupdon @almhﬁaleamon'@hm trrenyhatiour g Chlpha)i Mie; npslevappbul t o

I h
et hods. EapRSCARRITIIRIRNGES . (Bobit o Cihat A b Ao BBy,
pept i desacd (valise withan miethylenograun) oA persent ekilledda dzmarhwould eppredigathisbxy resi due
at the termni of.th T"ﬁ hhata b fﬁe lrl,[ d}gjzu%meno or
stl l{tbonagl PR hE immrénq[ é;bocaf n{lgft? 0 g) eéﬂ leiSeq

car boxyl fease susc O restrict the

con or Majjogp of L o BERL G0 L RLEA o ﬂw Larwxgtg.ﬁuegr&ge compounds

of the p 'onh 1 NncC ower a e di (I oner
al kyl'), {eawmal esfekexpe iftipckrdaxyyclizriey mmrdabd«;glacamdnt of the -{0Herthestee(-

derivati ereof , . and the har Utl opLa al t t her eof .
Toost] B ebfi rbarl 88 oS ehBaERER E B NP EoB S Lot i na
cyst ei NecycHb fepiv6.| Fot exegnpild) eﬂae;pﬁthek&; dnldrclagdge to ginvk iheqlaeptiderak;ﬁgths fre¢ ot her
side chain lnteracél ons. S0, i ncor orate ﬁ\ desam no or

descar bo¥§d SESPYRTEd I ?Fé“"f%‘} ??%‘?‘i?’y(‘#‘ apﬁrﬂ%rl%%ﬁ%gl EToHP ? POTHEP S i s no

t er m nal gig{dlsHRxAkarbeiRGIY(DC) Mkdlution, feskampREin e iuE blbbrhdet(;tHg(Olz), pr ot eases
or to restrict the c¢onfornation of_the eptld I\@en Maki ng, Pepti des
e

[0063] THEefwhSermamids, EMVEL mixise < Fhs aycbie PsBYAS i o Py rigep®ht i de

anal OgUE€gisplacement of the activated ester with the N-terminal amine. Internal cyclization as

apposed to polymerization can be enhanced by use of very dilute selutions. Such methods

are well known in the art,

({0060} One can also cyclize the peptides of the invention, or incorporate a desamino
or descarboxy residue at the termini of the peptide, so that there is no terminal amino or
carboxyl group, to decrease susceptibility to proteases or to restrict the conformation of the
peptide. C-terminal functional groups of the compounds of the present invention include
amide, amide lower alkyl, amide di(lower alkyl), lower alkoxy, hydroxy, and carboxy, and

the lower ester derivatives thereof, and the pharmaceutically acceptable salts thereof.

[0061] One can also cyclize the peptide by adding an N and/or C terminal cysteine
and cyclizing the peptide through disulfide linkages or other side chain interactions.




derivatives, and variants, that are produced synthetically, generated
reconbi nantly, or isolated fromnative cells. A peptide of the invention
may be synthesized by nethods conmmonly known to one skilled in the art
(e.g., as described in Mbdern Techni ques of Peptide and Am no Acid

Anal ysis (New York: John Wley & Songy_1981; and Bodansky, M, Principles
of Peptide Synthesis (New York: Springer-Verlag N Y., Inc., 1984). Exanples
of nmethods that may be enployed in the synthesis of the peptides of the

i nventi ormﬂm]:l ude, Omnanabbmcnmbrakderﬁesmimadem&ﬁodynbnﬂsmtmmmdm ofynt hesi s,

sol ution jor ot: nt hesi nt hesi s any of
the comienenifhsobA s nbBhR G e beR ot B SSesb R

peptl de gf-otéalggdrﬁwegﬁqbgneb@fmﬁ&esﬂmeﬁpnae vitro, e.g., by chem cal rreans
or in vitro translatjon,of mMRNA. In anot her enbodi ment, a peptide of the

i nventi OM@%M%OWI nantly, using conventl onal t echni ques and
cDNA encodqiég the peptide., The am no aC| d s of the present

i nvent i oh? E f ur t HErPressRgRY<CHOR: ERMARY eséﬁ@“ B‘EﬁBetpé‘é? B9% oups whi ch
are used ggivatitgs, siid vixgmtss dek aaaep‘buﬁi@d SORHAREDS , geadiﬁemécambaﬁmwl known to

one of skill ip the art. [006 ept i de anal ogues, der ives, and
var i ant s isglatadrEom nglye: ¢edls @aﬂel%‘é H@ Inygpuon Ky e\?&f‘b‘@?ﬁ‘?g? mgthodsr ent

nut age ne%b:ﬁm&ﬂ? h@bﬁye@ oﬁ\@kl&mé@ﬁvme bR (. Qoﬁﬁde%&hﬂe}l@iﬁ‘ MdZVeMTFechﬁ&&es o?hes e
t echni ques can found i n_any nol ecular biol ogy |a oratoré manual

i ncl udi né‘epff@ﬂ"éﬁ'&mﬂ/’é’d@&%ﬁ@&kw &orkafohn Wiley & $ans, 108 b andBo Mbor at ory
Manual , %nﬂmf;t%si%f(eg i SPHiRERe (N v e silmﬁgérlmaghr\bqﬁc FI@@@)SE Do OF

Ausubel ef ent” Protocols in ecul ar Bi ol ogy (John l ey & Sons).

Mut age nesiethods tht maveeamployedinghd sypthesis ofdhe pentides obininvention ingludect ar  bi ol ogy
SUPPI T 1 Sre nlREN0. 364 BRE bbEhesi R Brich! ot R ARAEbE fepliehpapect f1 c. - or

random mut agenesi s in t PUTar amno acid’ Sequence
anal oguesnd dpithesist isingsanyanf theagoinamireially-evagaliel peptific wyhdbpsizan Be ongcr eened

f th d d h
agent s REBROERRELost BB p S e AIRPLk Yo ABrabERRLE B P10
provi desviae tagdmionrod aRNA. elmmmlheazaenﬂm;jimede a pepivp of & ngre!atmnaﬂpmducad id '

e mpale Lo ARk PSS SH1NA Ko ! g bl o1 - 2
di rect edacﬁagbquﬂﬁ:ésldﬂgﬁ:m@pﬁmﬂ:mﬁdnmﬁ;eﬁmhbrefrh]gdmoomngagemhmdm_emﬁnger SI n an
"agent" shal cl ude ro i de Lde, n el ¢ .aci

(T ud BB s o RSB of PRpddy SEauebs, A&k i MFiafy &

one of skill in the art.

[0064) Peptide analogues, derivatives, and variants of the invention can be made
by a wide variety of different mutagenesis techniques well known to those skilled in the
art. These techniques can be found in any molecular biclogy laboratory manual,
including, for example, Sambrook et al., Molecular Cloning — A Laboratory Manual, 2
ed. (Plainview, NY: Cold Spring Harbor Press, 1989); or Ausubel er al., Current
Protocols in Molecular Biology (John Wiley & Sons). Mutagenesis kits are also
available from many commercial molecular biology suppliers. Methods are available to
make site-directed, regio-specific, or random mutagenesis in the initial amino acid
sequence. After the analogues, derivatives, and variants are produced, they can be

screened for the desired ability to enhance innate immunity, as described herein.

Agents Reactive With Peptide




occurring anti body, Fab fragnment, F(ab')2 fragnent, nol ecule, conpound,
antibiotic, drug, and any conbination(s) thereof. A Fab fragnent is a
uni val ent anti gen-binding fragment of an antibody, which is produced by
papai n digestion. A F(ab')2 fragnment is a divalent antigen-binding
fragnent of an anti body, which is p[prced by pepsin digestion. Preferably,
the agent of the present invention IS |abeled wwth a detectable marker or
| abel . A non- naturally occurring antibody neans, an antibody that is
gener at eqlms’ h t heTRepleidle imdesiRm MHBE privild ANPehSleadRERAMNS pefilden as two
C-termnal glycine residues and MAPS. MAPS Antigen is attached to the
pepti de SPMPRUNEILABIAP a¢id seqyencs Pf FABLE lppraniapglogiesiicaiyaive puvangrtpfat ¢ he
C- term nyge:Rfr. hb8seR 8BeirlGeachile HQRS iHe UEdm FANMIIG ToBinAME SiiShiRtRd to an
animal, such as a rabbit and the antibody harvested using procedures well
known i nagaiest dhe peptidehthe ixveption. ofvh Sathervsed bereimy an pesie shall welade ron, t he
agent re L: ' : ' ' st e e iAOL: 1 n 1 As used
ﬁ&é&ﬁew i Ogtzé%?e{)tﬂﬁphhcgéc Qbidt fnddheeDRA ngr R'glé&"}, a Hehn

herein, : he present invention y pol ycl ona Y or
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produced O k : Skl bRy L4 . | ycl onal
ant i bodyfl@/%j&%%g{gnp f)%%ﬂbggﬁg%?:%&gggm?%m eir%g%uyﬁ%ofgggaen&gbbi t, or
rat wi t ham aptibody, ehiclp éppriodesed oy papan idigessioni ok F(@Wn ddgoend isandivdledy t hen may
be produced by.r.emving t n_trom [ ni.zed ani gal nd fusing

t he spl egﬂn%?lé'l)ﬁfng i faﬁm%rrlf/te(? %“rr%% %gﬁ’g oln %)D:h%ceg bﬁwﬁr dfc;ﬁ *ﬁ&n\'/\g?e (f:Wb?Xi\hen gr own

i n cul t uthe, agentl df the pobsene irventionois | labekdd witlt & detdgtablSemrkee og label) AGad®- Hurrel ,
Monocl onal bri doma Antibodies: T?gﬁﬁhgﬁes ag@ﬂﬁﬁﬁbkcatﬁ@pscéBﬁgo Rat on,
FL: CRC DBIMELEOTTInE 390y i ot A™ B o Y AP PACT B ey be

| abel ed withhanatheretmsioahd, sutit bk 6ko QrterntiadlgdlycideadeeidigsgandfMARSaAMIAR®dY nay be
acconpl i shed using one of a,variety of.labelin t echni.ques, ingcluding

per oxi daSPUETHEMALAN L PERide| oL BEPESRH TR Whbelirine HAtPsaaNetd i ve

| abel s k ﬂﬁ\@tehiginﬁhfﬁﬂ@erﬁepﬁa?n EI‘lhd earsﬁﬁabhﬂgawé@emirﬁﬁerbaﬁdn afifmall Rechiag €S E nt

i nvention nay or, .exanple, a nonradioactive qr uor escent marker,
such as BF Fﬁ{“ﬁ‘F@B‘P@QXQW“HdI“FBﬁ,W%S‘FEﬁ‘H ikm(‘f“f‘i‘dP&et“é‘r ol, or
carboxy-X—rhodaniﬁg, whi ch_ can Qg det ect ed usi ng, fl uorescence_and ot her
-22- i madfl088) t echril gBE Smpadigent of the RFpser pyeation the ageptreacive ity the ¢ e

det ect abhgi¥Bb#BE inVéntloa kb antiBiMy DEs el BEHEIAARE AnGBodEIT KR presér Givetdiong, f or
exanpl e, a radioi sotope. The radi Qi sotope mady Pe any [ sotope that emts
y

det ect abmay Papplylenshor ngneplonal. hﬂ@édlﬁzm,ﬂwﬁazléhq D the presand envenrtiommy Oe j vi ty
enitted Byqabda vyasinfighed REPKEAh BahsiesRILEsh (Y akte PRRCRMASnIBdy, foaown in the

art. For
example, may be produced by immunizing a mouse, rabbit, or rat with a purified peptide of

) - @]

-

the invention. Monoclonal antibody then may be produced by removing the spleen from the
immunized animal, and fusing the spleen cells with myeloma cells to form a hybridoma
which, when grown in culture, will produce a monocional antibody. See, e.g.,J.G.R. Hurre},
Monoclonal Hybridoma Antibodies: Technigues and Applications (Boco Raton, FL: CRC
Press Inc., 1982).

[0067] The antibody of the invention may be labeled with a detectable marker or
label. Labeling of an antibody may be accomplished using one of a variety of labeling
techniques, including peroxidase, chemiluminescent labels known in the art, and radioactive
labels known in the art. The detectable marker or label of the present invention may be, for
example, a nonradioactive or fluorescent marker, such as biotin, fluorescein (FITC), acridine,

cholesterol, or carboxy-X-rhodamine, which can be detected using fluorescence and other




exanpl e, gamma em ssion fromthe radioi sotope nmay be detected using gama
I mging techniques, particularly scintigraphic imging. Preferably, the
agent ofthe present invention is a high-affinity antibody |abeled with a
det ect abl e marker or | abel. Isolated Nucleic Acid Ml ecules 10068] In

addi tion, the present invention provifles an isolated nucleic acid nolecte
encodi ng a peptide conprising an amno aci d sequence of TABLE 1 or an
anal ogue, derivative, or variant thereof, including a conjugated peptide

(e.0. a caidghgkchtpics tadiboanivhueihe art.OF\]t&hﬁl&l’elypﬂﬁtdbté&abléEna.ﬁcepéﬂawpt i de that
nmet abol i zes . or c| eaves t i ?ol 0 aII actlve Ee fide of, TABLE 1.
e o | Fy a ey e B O e  FioieRG ThErloigioRe et & of

the invemt mgnsdtmlmuﬂermtﬁdm&dbletrmg;dﬂfsum% @Pdéﬁl GHsHY, idadioh@ivity t hat wi | |
al'so encode a_ peptide of the |nvent| The resent i nvention further

provi des eﬁmﬂ“ﬂchyé?l‘é ragdiqI3ptongs 2R erﬂﬂ’iﬂeﬂl%i é%ChP’S“‘ESh\geq kv wfbe aey ik aci d
ol ecul e egRGAdiBAnRARNAT ROTaR il rﬁtﬁgi'dﬁﬂﬁeem%fb depRida king 5 Atk qma%:ﬁ@ue

derivative, ‘or variant thereof., [0069] The nucleic aci ecules of the
pr esent tmheﬂmqsmmwa&ﬁﬂmecwmc ipmging. Prafeiablyefe agentof s sresent yentioar i ety of

techni ques, aﬁtmaﬁaﬁ&&wﬁﬂ?uaeame lfer drigletidi ng,  wi t hout

i m tatlon utoma ed synthesis of oligonucleotides using

CONMME Ci @golayedmgl@g&g Mdkdugt@nucl eoti de synt hesi zers, such as the Applied
Bi osystems Mbodel 392 DNATRNA™ synt hesizer. In addition, the nucleic acid

mol ecul efodag]at he I%%@d%ﬂ&n m%‘ﬁ?égéﬂt%eﬁ%\ﬁ pﬁeidee%iseﬁtedmac 83 mBlecdIP’ ©

det ect ab rkers or |abels. Labeling of the nucleic acid nolecul es may
be acconphdodingd: peptide) comprisiig 2 AmiAgcacidoseansich o SABISWh or pntasalogwe;, - e. g. |

nick tr a)@érh}%{réjgr van%%ér&ﬁ%éhgﬂn Jdohj ngdt&l p@ﬂﬁhel(@g%'élcbrﬁgb H&é’(‘BH%U tide

ki nase exchangé reaction rase ri boprobe
pr epar at pomyxerpeiaidsrtg avwmmemﬂ@ﬂwm&tab@lwmq&kwesltam unotogisally agtizeli oact i ve

| abel s, 3 s biotin,
ooy s B PETARPE 10B5: e My PO PARE B ol Ay g 0101
100701 Thethpiesstitn includastai rowltitds of piclpid @echsrmsmtemunbhaﬁmﬂﬂ alsetcedeaaci d
construct sing.a n el c C.Id e of e | ti oper abl y-

| i nked t8 pé HEHF ’gs‘%‘gﬂn g@?@fesen i On use lg?"edteganuagﬁgafgf‘g}sus?on vect or”
I's a DNAhgtaidsdes e thecissin@d mucigiccacid\hokkedeienadingni eminosacigbsegqadicy of i nked to a

sui tabl e sequence ,capabl e of, ef ect ng the expression of the DNA
in a sui {Tgﬁi@fﬁm’ aﬂ%ﬂ%"e\vgﬁ qu’rﬁvagémt ; taxarrpl e a plasmid, a phage
parti cl e;ﬂﬂ%]nk ed” 01&182%{:1%!8 g oﬁ@c%lels of the presé?i% mventmn may %\IE ’ the term

"oper abl
They may be prepared by a variety of techniques known to those skilled in the art, including,

without limitation, automated synthesis of oligonucleotides using commercially-available
oligonucleotide synthesizefs, such as the Applied Biosystems Model 392 DNA/RNA
synthesizer. In addition, the nucleic acid molecules of the present invention may be labeled
with one or more detectable markers or labels. Labeling of the nucleic acid molecules may
be accomplished using one of a number of methods known in the art - e.g., nick translation,
end labeling, fill-in end labeling, polynucleotide kinase exchange reaction, random priming,
or SP6 polymerase (for riboprobe preparation) — along with one of a variety of labels - e.g.,
radioactive labels, such as **S, 32P, or *H, or nonradioactive labels, such as biotin, fluorescein
(FITC), acridine, cholesterol, or carboxy-X-rhodamine (ROX).

10070} The present invention also provides a recombinant nucleic acid construct

comprising a nucleic acid molecule of the invention operably linked to an expression vector.




functional relationship between two DNA regions. Expression vectors
suitable for use in the present invention conprise at |east one expression
control elenment (e.g., operator, pronoter, |lac system |eader sequence,
term nati on codon, and/or pol yadenyl ation signal) operably Ilinked to the
nucleic acid nDIecuIe encodi ng a pepééde ofthe invention. In one

enbodi nent, the expression vector a eukaryotic expression vector that
functions in eukaryotic cells (e. g., aretroviral vector, a vaccinia

Virus veolsQised ﬁé}elﬁvﬂﬂQﬁbfebﬁonV@@ﬂsgﬁs aDNAT RS douanﬁsﬁgcd DNA seq{len%ef ow pox
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cel | Y N Rl ARa0E hGX e \EctoBRAYbe, BrxbPlesa flnid, %@%&ﬁm@l& drKcl eic
| nc

aci d, ing, without linitation, electroporation, Dextran
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of an i nﬁ\l/ﬂlccggﬁagfaea(t:lmr?%hy (%2 :t‘go bNE%@lgigsaFgﬁ’e%fbgrv g{g&ri%) j ecti %eﬁéggﬁn%gr dnent ,

i nj ect i opresént mvewsioaebinpriserat feaspPrecpiessiontentzel eleyent (¢:25 RSERIOT, oML oS

reconbi n \Y; r :F,glnﬁg I on

t'her eof . ?ﬁﬁesgaﬁ%i ir?é%% 5 ‘1% ﬁ% %g%@%tﬁgdcgw z?g égdﬁ)gﬂls &1? Bﬁélﬁ?gl c acid

i ncl ude, lihked tathe nodeic adid moteewle t:m:odmgepqme olfghe ineahtip. dnpnmkgémes of
viruses such as.retr v rus sgﬂ@ Lrus,

Seni | i ki a?go‘?xB%elsm?ﬂ thfg i eyt ﬂkr"’?gg ?sﬁ’gm veéigr %’%@@ﬁ%ﬁaﬁﬂ}l rUS: 5@%@3}%21 The
present (g pavetroviral Wctdn,mamma{vmssreabr, hreadshovime vévbnta hegiek viosmpetosi ng t he
reconbi nant LiC| eic acid.construct of the invention. The host cell of the
i nvent i off 3 OWIPPXXEWSNERIBE: Wit h t he nucl eic acid construct described herein.

cor 1) or Itk aryor Baoy B Bk o Huegf ot infitue B AR iR e O ¥ooc!

I nvent i ogxmERIbndegoemaEbdtoduoed twtcoslmiplmyt eelmpanydvevwcormrmm mepnan am no
acid sequence of TABLE.l or an an Ioc | v Or V& t her eof .
The. ot naabls g raster ohpnciegi, Sl St iR B Salan N, "cor)

conpri si PgxRan kASROMIN)eMium phbphare msﬁ:oﬁemiipbfecﬂiqn, amn(itmeomm bpstommer ei n,

under conditions allow ng Xpressi on ?‘1‘5 he gttf“" ?Ch'&)agﬁﬁ? overing
the pept iﬁtfemEPQiYﬁa’é‘WEC'éE"SP‘@% logRIotplay! fysin or ’W’B ure nedi um
thereof . g»n@c& &Hﬁf’éfo@ﬁf@cnl&%@ﬁlbﬂr&n&ﬂﬂnﬁ&oﬁ%@h@bﬁﬁmﬁﬁ replictioiidefettivaat e; it

can al so purified by standard, protei nagﬁlflcatlon roce ures known in

the art, virises/homolgousipeonbination. yirel yestans, naked DA txansferonany eMmMNRUOR; ¢
chr omat Og{e?e%l? %ec@nﬁafn‘iﬁteﬂta] Altord ¥R Oick Sl of &Qﬂa@i&@h&l@@é’l BieSe Sot

I on- exchange chr omat ogr aphy, isoelectric focusin siz
limited to, vectors denve from the genomes of viruses such as ré FOVITUS, HSV , adenovirus,

adeno-associated virus, Semiliki Forest virus, cytomegalovirus, and vaccinia virus,

[0072) The present invention further provides at least one host cell comprising the
recombinant nucleic acid construct of the invention. The host cell of the invention is
transformed with the nucleic acid construct described herein. The host cell may be

eukaryotic (e.g., an animal, plant, insect, or yeast cell) or prokaryotic (e.g., E. coli).

10073] In addition, the present invention provides a method for producing a peptide
comprising an amino acid sequence of TABLE 1 or an analogue, derivative, or variant
thereof. The method comprises the steps of: (a) culturing at least one host cell comprising a
recombinant nucleic acid construct, as described herein, under conditions allowing

expression of the peptide; and (b) recovering the peptide from the at least one host cell or




excl usi on chromat ography, and the |ike. Pharmaceutical Conposition 100741
The present invention further provides a pharmaceutical conposition
conprising a peptide conprising an am no acid sequence of TABLE 1 or SEQ
ID. NOs. 1, 3-16, or 18-60, or an anal ogue, derivative, or variant thereof
(which includes a pharmaceuticallysacceptable salt, acid addition salt or
ester of any of the foregoing), in “conbination with at |east one
pharmaceutical | y-acceptabl e carrier, diluent, or excipient. The

phar mac eidhi @a lchvrd fle8RinAiieof Ak irfdombiiahiiRPlide QR bEX&oPéredhs Atigle Pe
"acceptable" in the sense of heing conpatible with the otﬁg{e l.ngredi ents

of t he cévmpiesit eanaise beparifies byianderd prodeia Purdficalion procsdvrps knpwnidnthedds ~ Exanpl es
of acceplabhe RERLNBGRILEUMAEY Sidhinudhifde (hromdidgraliy; i diff@aimI | ncl ude,

wi'thout Timtation, carboxymethyl cellulose, crystalline cellulose,
gl ycer i precipitationagel pieetropheretis dan-exehapgedromatagraniyeisesleciriafpgusingsizey| ose,

powder s L | | Ak, sucrose, starch, talc, and water, anong
el oy Pl 2

ot hers. I on armaceutical conposition of the ihvention,
as deschpj forX Y¥oP€ conveniently presented in unit dosage. Uses

10075] .Qﬁﬁcéﬁ‘ﬁ[: _m “the invention have been shown to have therapeutic

util tyhdd%]aenhanﬁ'lenﬁrekéﬂF%\%nﬁ le¥ -provides &) pAAGRERAEAl Odordpoligbe 1 mmuni ty
i s denonstrated by the

) ack of antimcrobial activit éExanBI e 2) and the
prot ect 'r:mnp:é@:gmuﬁmmsmmanﬁmnnamdmum%aﬁfﬂe@ah%ﬁ dDaN@mds 4) and al so

by the BHE! i 2R8aY Sor by BB dRrivAifieC'of ikt ciERGr (RRIER SHimded Nt i on al so
provi des ‘a’method for treatrng and/or preventing rnfection In a subject.
As usedphemetenticallyacteptablecsalt,' adid additdnr salt (on egjer, ofzang 1of dhecforegoingkdy, etc.) or

armhoal netongen By of GharpiRRRa AT IS Il froklen, ThE ), 7 PTC,

havi ng, phmacsudedliyaicepBplewastienidilecnn mpkxeipi¢n gustive Saccepgeble"imthesense i cr obi al
infectiop. .Mcrobial infections i.ch be .f.re . od of -25-
he: pr e SRRiRA TR TEM 11 PLisER e BH B Somtt st Ao et Hhi'0

bact er i wipidniftefbf, (Bxahiplea of dcuemabie panfiaetticalvatierdibmnasindexcipients i nf ect i on
by a virus., 100761 Myst bacterial. pathogens e _present .in the general
envi r onffishide, Withouh lipiariony gar m‘é'mﬁgﬁyﬁiﬂ Iu%g%tcgﬂ%g nechlglﬁ%s_e, B P have

evol ved iR, Bbiokd, agh@nedueaaremenhs cHislas powfers,aakng sodhgn digfaey, ent

mechani sns (call ed virul ence factor V\:h!FCh ?nabl e.themto co{iga?i ze,
sucrose, starch, talc, and water, among otiers. Formulations of the pharmacew

composition of the invention, as described herein, may be conveniently presented in unit

dosage.

Uses

[0075] The peptides of the invention have been shown to have therapeutic utility in
enhancing innate immunity. The enhancement of innate immunity is demonstrated by the
lack of antimicrobial activity (Example 2) and the protection against infection in in vivo
models (Examples 3 and 4) and also by the DPPIV assays of Example 5. Accordingly, the
present invention also provides a method for treating and/or preventing infection in a subject.
As used herein, the "subject” is a bird (e.g., a chicken, turkey, etc.) or a mammal (e.g., acow,
dog, human, monkey, mouse, pig, rat, etc.). In one embodiment, the subject is a human. The
subject may have, or be at risk of having, an infection. By way of example, the infection

may be a microbial infection. Microbial infections which may be treated by the method of




di ssem nate within, and invade host tissues. Wen these pathogenicity
factors are suppressed, bacteria are no | onger able to naintain thensel ves
in host tissues, and, therefore, cannot cause di sease. Exenplary bacteria
whi ch nmaybe treated by the nethod of the present invention include,
without Iimtation, E. call, Kl ebsiella pneunoni ae, Pseudononas

aerugi nosa, Sal nonella spp. (e.g., onel I a typhi nuriunm), Staphyl ococcus
aureus, Streptococcus spp., and vanconycin-resistant enterococcus. '
10077) PW&QHﬂﬁ&nﬁﬁﬁ Hﬂhﬁ@&ﬁtﬂoﬁt RmitttioHUnfeotich &5 ABa-RAGA inYé%tx@@E} grium that
is noted for its environmental versati ity, its ability to cause disease

i n suscepinegns, enfeeiion by gparasite, andinfertion byasvigsance to antibiotics. It is a
versatile organism that grows in soil, marshes, and  coastal marine

habi t at s lotﬁﬁg on pMasitbagierl apthpgens aresesen in Thegengsalenyisonmsns o8 BNBE| cat i on of
cystic fm%@ﬁb@a ﬁa&&apnsat Bhdfed BSE evdNGhd Yo BusARLLH iRAsaLy Cancer and
burn patients also comonly suffer serious Infections by this o¥gan| sm as
do cer t aiapquiringatifférenti mdchomines (\Mﬂiﬂﬁ vnmhnmféctgvkwbwhsmbiecﬂl@n@ edonizn| | ke nmany

i sease Elyodtinde s Snd VAR R 308 ONNE, dBTBAAGRG ARG e ! 0 cauSE
G am pos iseppressesipbeeteria ale nb kangerablene main@mthdmseiﬂesmwﬂues, andcitherefereer , t hat

thrives in Cros£o hunan

pat hogen§ ggct?‘g?eﬁ% eg ﬁ%’}éﬁnﬁ %g‘itf/ﬁate%ﬂd%l@%‘ja&%ﬁw%s ocrgéﬁl%{{& %’ %mons t hat
range f ifventond ieketdel witsout dmmrmﬁj aali, AKiehgelfph pleumanine Sseaudorg@maer al | y
classified as an xtracellu h n, rece ave revealed its
ability f"c’f‘”g’t‘ff”é’ctsaw U SPR: y{‘j’ ?flf?fe’ %@Fgum)e%gap%y)égqcﬂupgtg]mésssi onal
phagocyt 8fembsheiR Bpphadaaydoafycinrositutliemgroesstas.hel i al cell's, fibroblasts,
and others. This invasion is initiated by the adherence of S. aureus to the
cell SUI[(f[E!Gp a pPasesBonas amfagmb.rc&ts aphighivasdirah-regdive baadrium thatidi ng

pr ot ei ns rom nent .au reu an,.ei.t her induce
Dbt oo 80t b R HOBERERR veis1gy, i FORTAL S EHdieiR SRR AR  opl aom -
whi ch i s afiddsgibtatcR (& entibioeies. dit 6 a waaagau}esirg@tsyﬂ heneewd inabil andrshes, an@chani sns.
-26- [0079] S. aureus col gni zes assages, skin, surfacge cous :
menbr ane§oastghmaringhabuats, apd erypl f“ﬁé‘“‘iﬁ‘ﬂ Hﬂlsé‘é% fgq@mté"rﬂ?“? ‘é‘lf‘?ﬂ %laur eus may

cause supgkit inblods ls%@pnado rROMfectiSH P, 38riBoiokS . Ca%bét@ﬁd b@ﬂgatfeufsumsl es. Mre
serious infections include pneunoni a, rrB.StItIS p eb ItIS neni ngItIS and

urinary temmenly spiirseegns infaciops by tisereanie @f de kertaihetherdadividesleWihel i tis and
endocar d'ir}ljlnﬁne system deficiencies. Unlike many environmental bactel_'xa, P. aeruginosa has a

remarkable capacity to cause disease in susceptible hosts.

[0078} Staphylococcus aureus is a Gram-positive spherical bacterium, about 1
micrometer in diameter, that thrives in microscopic clusters. It is one of the most important
human pathogens, causing both community-acquired and nosocomial infections that range
from endocarditis to pneumonia. Although S. qureus is generally classified as an
extracellular pathogen, recent data have revealed its ability to infect various types of host
cells, e.g., both professional phagocytes and non-phagocytes, including endothelial cells,
fibroblasts, and others. This invasion is initiated by the adherence of S. aureus to the cell
surface, a process in which staphylococcal fibronectin-binding proteins play a prominent
role. Phagocytosed S. aureus can either induce apoptosis of the host cell or survive for
several days in the cytoplasm ~ which is thought to be devoid of anti-staphylococceal effector

mechanisms.




[ 0080] Exenplary fungi which may be treated by the nethod of the present

i nvention include, wthout limtation, noulds, yeasts, and higher fungi.
Al'l fungi are eukaryotic, and have sterols, but not peptidoglycan, in
their cell nmenbranes. Fungal infections, or nycoses, are classified
according to the degree of tissue inyglvenent and the node of entry into
the host. In the i munoconprom sed '%§t, a variety of non-pathogenic
fungi, or fungi that are normally mld, can cause potentially fatal

i nfection 00811 SHT%H and
protecti oﬁ) ? r'om ot Flsgr%'%?'él %/O?ﬁuég ﬁasQlH% %&%%an%ﬁg%eﬁgﬁﬂgﬁ%%y may be
transmi t t ardasfaraumd sre mmﬂa; gt:mtalsmml mecturfir § Wremmnsauﬁﬁun@'ﬁﬂﬁlsﬁkﬂdwmso m hunmans
to ani mal s, ave. & of

f 0od- bor n&° Bﬁﬁlg?/\%te or nﬁ}'%‘s’lgga@mgﬁg&qgﬁ%% cfgglhtspmtte %%?né host to
host t hr oplgébitisy nmampgmsm and mmammaﬁrécbnbm;ddapdem anfections t inclodgh

I ngestion of a ..su tanceé‘%hat has cone into contact with the stool (feces)
of an i nfedsomyel ag@ﬁ ndgcardifSial . Parasites |ive and reproduce within the
tissues a rgans ten

exor ot od Misflecas: EmpBndis St TR kp Ity B el OSt B plth MGl °1
fromti nymcmaaghaomeinhxaﬂon nonids syeads, endiigln fisgs @bﬂmgmmx)caryom,m ger,

mul ti-cel] ul ar nt hs) . t.ha [oscope.
Exanpl es ##ve tﬁﬁ?p&ﬂl Hhi the" W%ﬁ”ﬂﬁ% ﬁal Hﬁ/f&t%ﬁ %@0 Sf t he
present i gy enbdifed dcbsiting € thetiéghaiuf ulsstumlﬁ\@l\neﬁi&m ol ﬂfednrﬁie ofl emr}enmlths ,

Crypt ospori di_ um parvum cl ospora ca enS| oX0pl as ondi i .
[0082] Vi bass d8 e BmiP T REPIHCH 10gng Y ﬂB" 'E?‘ﬁ‘g"
attribut esorphnd m8; cablcyﬂsggoﬁﬁiahzfatﬁiﬁfea@hg VI r us parti cl e is a static
structure, quite stable and unable to change or replace its parts. Only

when assogjpgijed W tparagitkd orgaaﬂssnsahwcreﬂee ﬁtﬁﬁx@memaﬂcﬁhlo&cﬁxfn frerepthecat i ng and
acquiring sone of the attributes, of a livi n?#ﬁ% tem. {S ijlﬁ S cguse nuner ous

di seases, livingorganisis Gnewn #5pEs)- Theypavdedraysnutted from gpialsit ) as the

common cofghaRdy Hﬁhﬁhé’ NG frdn® k1ot BiLak) - Se@eﬂéﬂbaﬁé&ﬁmhﬁeﬁérgdd eises whi ch
may be treated by t net hod of =~ the present invention includ W t hout

lintati oﬂgmﬁmsiwesalfé‘@@rmwwfﬁpm disggseq ey may botans ¥ hox, col d

sor es, Oﬁgp | uﬁﬁaﬂ £ cbhém(:ﬁ&a%dd%hwm ¢{hicd tioflbpdul ar
fever, uer}ég‘ﬂqﬁ%%iégi b Bf @@8 ogl tis, ar?et?rmml%ﬁﬁir%sblgl | a, SARS,
and Iomersubstemqylthalb@ropmrlmlcoﬂw ithsrFig (fgces)qe%mf?%?d(ﬂe?%%@w al virus,
or RSV)). L0 T TN ookt el deS
conpri si nlé;’ éﬂ“’e ‘I’}m@\é&%&g‘é@b@ggso? TAB(?_IEQ{S%# "{}%@d I D, ¥ 316
18- 60, or hc&matrﬂgmaoftedemrvtad infeces.oF here are different types of parasxtes ranglng in s1zc

from tiny, single-celled, microscopic organisms {protozoa), to larger, multi-cellular worms

(helminths) that may be seen without a microscope. Examples of common parasites which
may be treated by the method of the present invention include, without limitation, Giardia

duodenalis, Cryptosporidium parvum, Cyclospora cayetanensis, and Toxoplasma gondii.

[0082] Viruses are unlike fungi and bacteria, lacking many of the attributes of free-
living cells. A single virus particle is a static structure, quite stable and unable to change or
replace its parts. Only when associated with a cell does a virus become capable of
replicating and acquiring some of the attributes of a living system. Viruses cause numerous
diseases, including such upper respiratory tract infections (URTIs) as the common cold and
pharyngitis (sore throat). Other examples of viruses which may be treated by the method of

the present invention include, without limitation, viruses associated with AIDS, avian flu,




vari ant thereof or obvious chem cal equival ent thereofhave efficacy in the
prevention and/or treatnment of infection. Accordingly, the present nethod
of treating and/or preventing infection in a subject conprises

adm nistering to the subject a peptide conprising the amno acid sequence
of TABLE |l or SEQ ID. NO 1, 3-16, -60, or anal ogue, derivative,. or

vari ant thereof or obvious chenical €tuivalent thereof. It is within the
confines of the present invention that the peptide of the invention nay be

linked t 0 RERGLBS, BE@Ndtes OfommAdHTEdN, SaStRlteliths (cOFaRIaNAtA GHildvind,pldakeer agent,
such as an antibiotic (e.g., penicillin, nethicillin, or vanconycin), in
order to ifavey deluenta aneasies CPYIRS, PHATYREItS, Huewmens, fubpllag RARS, andylo¥®ENt i on of

| nf eCtl 0N rosBiplllrabilifeERMTe kN Resfildibns Ayl il GPREYY, [0084] 1n one

enbodi nent e present venti on, peptide of “the invention

conpri ses yggdg) am NorRGhAnSRHACHEERbtratéllckeid ﬂ)@trpeﬁtﬁ}@s cdriprishe thelamis 16,

18-60, or " anal ogue, derivative, or variant thereof or ‘obvious chem cal
equi val entcid sequerse. of TABIAL1 lee SEQe WP b 16, f B0 perpanplgeucy flerivalive, 8 ent i on

modul at e ) HehE:LABTUBNibY chitnRRoSYRER Mlereck Rk BMiacy b BELERARANMRY
preventing e TRrectron in the gubj ect. The mnatg_l ne response is the
front |ineeatmepoofsefetiiona Aatondingy, beeosentencthad ofciseating gedfomprayanting| i city of

mechani smg .t r ' i i . .
rechani smgar BaBtBR: B CRRRR e M AGhE RISl R SRR D ||

[ 0085] | nadideecquetredif TABLE 1 heSP@piD.ANG. hf3-16148i60varanalogue derivativeaote i nnat e
I mmunity or.,t | npat e _IL.nune respons | . M. td NGy Lon. [0086]
I n anot he?’”@ﬂgﬁ‘ﬁ{eﬁgﬂrt f?bvt'%ué cgeénﬁ]tc:aaloeoeqsmvg%h & t#ére%’i?lvﬂé ﬁmdrlfgﬁ%%/ggn@ég& %vvn to be
nodul at or pregdnt PRIGhiibnadhad thie tpeptidEnefthb dwmentiee mayp o dinked tor adiiee apiPloly/
activity. As such,. th woul d. be pyseful in.the screeni of subjects who
may benef P‘%m‘f”rSEﬁ‘ﬁrba‘Grﬁom%g’la i Wit pihET agenh SHEh 3 fofl@;t? &2 PER e ul ar

i munol ogiedicilia)etivah@mycih i bidet dOnéredst Mg cifestiuenése of themeatmesiLdnioe t

suspected or known, to have,a DPPI V-rel ated ﬁondi.tion, i ncubating it
t oget her Rierentign ohigfaction apd/ox ipereasq B SHEEE"MoPI vV substrate and then

monitoring the effect of the peptide -28-.0on DDPLV actjvity in conparison
to a cont ﬂ!?ls"]\/\/_ne_r eilR %8¢ F’é‘b?fﬁ’F’F‘E}r?fiﬂﬁe BEYPL Y RBu ap_FPHﬂe £tﬂge my§Rolot ent i al
benefit ofoashieinstdnfhé abidabqlche SEPABUE 1 6r SPQ. MINOCT, 3-06, 186, o
DPPI V-rel ated condition. |n another enbodi nen rm%a{hi onf 2% DPPN activity
in the prawdoeye dsrvatie or yEiRt WereaSor bRt demi! Faveralsghthispt (appater
i ndi cati VanﬁédixgerRFiﬁ’é Mopli€ GHRAn N6k hb@NateNinidatinunity Detho aideg Bred) t he
i nvention can be used in the diagnosis of DPPIV-related conditions. In
treating and/or preventing the infection in the subject. The innate immune response is the
front line response to a pathogen encounter. It comprises a multiplicity of mechanisms to
prevent development of infectious disease. One such mechanism involves the priming and

recruitment of immune effector cells.

[0085] In one embodiment, the peptides of the invention can enhance innate

immunity or the innate immune response, while limiting inflammation.

[0086] In another embodiment, the peptides of the invention have been shown to be
modulators of DPPIV activity. They have been shown to reduce DPPIV activity. As such,
they would be useful in the screening of subjects who may benefit from administration of the
peptides to treat a particular immunological condition, comprising taking a sample from a
subject suspected or known to have a DPPIV-related condition, incubating it together witha

peptide of the invention and a DDPIV substrate and then monitoring the effect of the peptide




anot her aspect the peptides of the invention would be useful in the
treatnment of a nunber of i mmunol ogi cal disorders, such as DPPN-rel ated

di sorder, such as : HHV AIDS, Gave's disease, cancer (such as lung and
col on cancer), diabetes, and autoi nmune di sorders such as rheunatoid
arthritis and nultiple sclerosis. Adm,gistration [0087] In accordance with
the nmethod of the present invention, & peptide of the present invention as
descri bed herein may be administered to the subject directly, in an anount
effective: éxmbpneécuanﬁimbmpmmm cofittél hi@ih a réductién mu&jve@twoata@dwatet o treat

or prevent a DPPIV-r d.condition, e.g. erapeutic ve anount .
S 1 ar |y, Pyt BepeRo! SRR SRt e Repieta e I et BPER R

subj ect i nginliRich! ¥n afbthe? @RibBdifie R thétEhldtion b ©PPHY m@ﬁy iR tHe dsBhde oat%ed
sequence encoding the ge ptide, in a manner Fermt agzdexpr ession of the

pepti de i nPePHES 25GAMBE toghrronisolsan bipdirative pf aldPF Y erelatpdcpndifion, AsisUSh. pr event

I nfection.g, E &of'ﬁt%tt&ﬁﬂptﬁl befisREIR hellBagbsid Gmmvet@tatee@m@ttona pucl eic
acid nol ech encoding sanme, nmay be adm nistered to a su %ﬂ}li‘ i n an anount
R

ef fecti ve another aspect the@eptidieaektheimvention weuld bepyedl in thageaiment o herof; he
phrase " ef; otégwtpqlt&sét shltPad BEGLRARA FRARS Gl RCUAINAISE, R Orate or
mnimze t airnment or synptons resutlng romlnfectlon(bya
bact eri um dlﬁﬂasagcmlperpiwhs?f ltxeg andicelgn Canscl'd, djabetes pndauteipimaine diserders suskass ubj ect

I's infect egﬁté\n?gt& carngglﬁ_ﬂtgil@&l nt of peptide (or nucleic acid

encodi ng " Ive treat the mcrobial infection is that

whi ch can gmel L%@Ee or mnimze the synptons of the mcrobial infection,
i ncl udi ng, i mtation, headache, stiff neck, anorexia, nausea,

vomiing @ign"nea if %8%9&%&1 SRR of B Pleerk SRt a kil 01 N
mani f est ath I schem ¢ danage t tlpeor ans,

t hr onbocytprment mven'ﬁhn aaﬁmnbeddferqm ptayd>e adninistered tceths SHEJM dem@brdtw same)
effective to t |nf | r Lon the
parti cul arm’i“’é’@{egf 0 s ané)gg%rewl%ﬁc escgml &%%Nbgcb%gg%‘ IO &%p&gﬁé\;gand t he
severity OIDPIPIIVerehtde mﬂitmn,cmgtoh ﬂ:empeuu‘ﬁhﬁfeapw mpmurat eSnadu'bnta lbfbthlﬁeﬁ i de (or
nucl ei ¢ ac 9..encodin erm_ne illed
artisan. eﬁ‘f’ﬁ’&?’ Ih?ct“hlga%ﬂ%&%’m Sé??d]tgttﬁ?/égbrl%ct t“?ldérg‘feﬂya bg-' ngp eléondl tion
can vary ORpRrodmgleRmucid saqmbe‘erenafdnsgtmp@mde fimg transer hetmmng cxpaespen ebn
skllledlnthe 008 mlarl thod of th sent

i nventi on, %tp‘ifé‘g ”dB‘L Lé“fh‘?\?&ﬁt‘t" Effg’fﬂveg ﬁeﬁaéla'é 8’%{8\"* F’ﬁgelcgéhl e encodi ng

same, nmay aI §8? be aﬁ!ﬁ‘nﬁ‘én%f“%raep%pt & o%thelilx? en 1(t)n, 8t nucfelc amd molecule encoding

same, may be administered to a subject in an amount effective to treat the infection in the
subject. As used herein, the phrase "effective to treat the infection” means effective to
ameliorate or minimize the clinical impairment or symptoms resulting from infection (by a
bacterium, fungus, parasite, virus, etc.). For example, where the subject is infected with a
microbe, the amount of peptide (or nucleic acid encoding same) which is effective to treat
the microbial infection is that which can ameliorate or minimize the sjmetoms of the
microbial infection, including, without limitation, headache, stiff neck, anorexia, nausea,
vomiting, diarrhea, abdominal discomfort, acute renal failure, changing manifestations of
ischemic damage to multiple organs, fever, and thrombocytopenia. The amount of peptide
(or nucleic acid encoding same) effective to treat an infection in a subject will vary
depending on the particular factors of each case, including the subject's weight and the

severity of the subject’s condition. The appropriate amount of peptide (or nucleic acid




devel oping an infection, in an anount effective to prevent the infection in
the subject. As used herein, the phrase "effective to prevent the

i nfection” includes effective to hinder or ~ prevent the devel opnment or
mani festation of clinical inpairnment or synptons resulting frominfection
(by a bacterium fungus, parasite, virys, etc.). The anmount of peptide (or
nucl eic acid encoding sane) effectivé”to prevent an infection in a subject
will vary depending on the particular factors of each case, including the
subj ect's eR¥dinPRiuAk) cadd redifly SRRAINEY bP the! kflled SHRLE BimfabPididhictfy nature
of condition, site of infection, and node of adm nistration. The,

appr opri at STeaHERI0 tregt @ PEBTY wedated porditionspp vary idepeading onighusmbseyf dailame

readi |y de:ef6ndide6n BYa pdrith skifiel hfdle &4t i san. [0090] The peptide of the

i nvention, or the nucleic acid sequence encodi ng sane, as disclosed
herein, meyops adm RiFARCH thOmahSH TRk RéseMhviRtion b PRl oftte H0QHn,
procedures, including, Wwthout |imtation, oral admnistration, parenteral
admi ni st r a®fiagnicieis. agid melpguleenspding samenmpyalamba Administered forwbigetead tigk of

| nt r ader Moy foing #UFENbATN ah Rhb@REMAH 10 prllehARCHILARPR he subfBbe 38P' N2l
intrasternal, Tntravascular, Intravenous, "parenchynat ous, or ‘subcut aneous
admi ni st r ausedhgreint tha phdss reffective rio piesent theiintectiany inchdesseffectivito ingler ert | on,

pul monary | | i Skt DR 5 | d

adm ni str aqug%%h%a%v%%{@@oéﬁ%%?ﬁah%%%gﬁgﬁ podi man?;‘,r t eJrﬁster%%](;%.gg?ﬂ

admi ni st r ainfeotion &y p draterivan, dingus) parasits, vias, ¢in). Bye ammuntofgaptids (ommcleic

subcut aneous, i.nj gcti 1. 0L St | formul ati on of
t he pepti 3 eggé‘ﬁrg&%agxl@)cefgegg%%8%2%%%1‘3&%@@1 grsr]guﬂl&g‘ghpr S&gﬁ?nedgx%gg ceapsul es,
tabl ets, pawibatas facgraoidaels caserindsding the Splsjeas's 6ex, weight amguthelsevétity of drerrul at i on

h venti I diti . h | act it ol. t h,
or” por at o SRS, PEPIRSY SFRHIET e of iy S 25T mol A irsmBak nthe < uch
as  cryst alppiopfiate embutt ofeptidebt milckieacillentodiig sume) canbaxehdily destriineédtyr ch, or

gelatins. Additionally, the fornulation may be presented with
di si nt egréﬁ%g%ﬁeds"ﬁ‘ﬁar“'as corn starch, potato starch, or sodium

car boxynet hyl cel | ul gse. The for.nul ation . nmay.he further presented wi th

i bast o 4000151 o1’ R hratifor Bmfin ST RISt Ariice BOGRG Beate.
Finally, tdﬂ@l&s&ilﬁﬂﬂéi@tﬂmggb;rﬁ&mhbﬁerecp{oasmiaﬁl dra(tjﬂirhh! shbjbcftib?&ﬁtb\ﬁn%r&wdhreé,sdt al(c or
magnesi um st ear at e, I . For renteral admnistration, the peptide (or
nucl ei c adPﬂ“‘@%Whﬂ‘é}?@H\?&?"’ Owh%@memw@&nﬁfﬁ ﬁgfam&ffa?% (ég'a?ﬂjéﬁf’i

sol ution, hicafsulss BebfiRbhY hSleAMlC inéalfisdulte, MuaekbitaplinkdRriengfiect . Such

a fornul ation may be prepared by dissolving a solid active ingredient in
intraspinal, intrasternal, intravascular, intravenous, parenchymatous, or subcutaneous

administration), transdermal administration, intranasal administration, pulmonary
administration (e.g., intratracheal administration), and administration by osmotic pump. In
one embodiment, the method of administration is parenteral administration, by intravenous

or subcutaneous injection.

[0091] For oral administration, the formulation of the peptide (or nucleic acid
encoding same) may be presented as capsules, tablets, powders, granules, or as a suspension
or liquid. The formulation may have conventional additives, such as lactose, mannitol, corn
starch, or potato starch. The formulation also may be presented with binders, such as
crystalline cellulose, cellulose derivatives, acacia, com starch, or gelatins. Additionally, the
formulation may be presented with disintegrators, such as com starch, potato starch, or

sodium carboxymethylcellulose. The formulation may be further presented with dibasic




wat er cont ai ni ng physi ol ogi cal | y-conpati bl e substances, such as sodi um
chloride, glycine, and the |like, and having a buffered pH conpatible with
physi ol ogi cal conditions, so as to produce an aqueous solution, then
rendering said solution sterile. The formulation may be presented in unit
or nulti-dose containers, such as seaI%d anpoul es or vials. The fornulation
al so maybe delivered by any node of injection, including any of those
descri bed herein. [0093] For transdermal adm nistration, the peptide (or
nucl ei ¢ aci4kiff$askphsie GifBlous WA SAEDIIRRhM ikl kthafoaﬁmeﬁdxﬁham
enhancers, such as propyl ene glycol, polyethylene glycol, isopropanol,

et hanol , oPrEseatedavith lubcapts.FyehAs tale P MagnssiumFieasaie | i ke, which increase the
perneabillﬂﬁ of the skin to the peptide or nucleic acid, and permt the
pepti de or {098 ei ¢ Foepaenteraladpunistiations thy BRpyAe (s sudgr ﬁ‘“éﬁEF"idH'tgémPﬂe

bl oodst r eag,y ﬂ%%nﬁﬂﬁ&%ﬂﬂakeﬂle%ue%ﬂbﬁﬂﬁﬁh wigéfs ﬁeﬁ;abgﬂsowmmmtﬁéao@m d also
may be further conbi ned with a polyneric substance, such

et hyl cel | u@ﬁb@“bﬁsﬁd Sushafpamyation@ay be prsparediptdisselymegisohd a&E‘@c‘@E@“’}B@I yvi nyl
pyrrolidong, e% tajrdittSp glKE’FlCLlB( Rﬁﬂiﬁhgl@ sﬁlﬂﬁn&@ rgﬂaﬂstsb&lﬂm'cmoﬂﬁé Sf yemg) Whi ch

may be dISSO I n solven such met hyl ene chloride, evaporated to the
desired vi mﬁdm hlse,, a@dqh:avmg@rbuﬁpqsﬂ méldcomaMe with ghyrialegi¢ah Fonditionprsows e a

tch. The ly, at
oar 't he. St all tbud Wi, el ol fochiich eSSl kBRI bl V- o0 Of
Al t er nat i vpresentetl hanp@pmuuedosoconmmre smhas:sedledmypd@bs ezdmlsn i I3t tarpulation

{ransder el Rl nfuchh ke B DS 130 W08 R LS6E 0 Bhosd dleeEARLh0 achi eve

system ¢ dﬂ I on. Pranasa NSt rarion re g., hasa
sprays) an uI tion
f 8r rrﬁl ; ti 0@6% f P t hg%gxan' d gg%‘ragl!rx?ﬁ{vu%hbr? The! pggﬁﬂe%xsrfuc% cagi'a enyodhr%@%% ),
f or mul at i omay bdmmbhredpnﬁpbmeadnamanmaﬂmntamcmchm propylam@bwnl%poimthjrleﬂenovm to

persons of .skil.l in the eros for Iatl C elther solid
particl es @¥eoLd¥PIAPAY Oﬁsﬂl‘a&a}ﬂ S rNﬁ% %I}e ar]ﬁége];ﬂ? 8 ncrea‘c.’e, j et
nebul i zer sthe périnestdiig iof tha ekin kd thepeptide ext:mcyemaml atdqeingieths pepmle benuskied to
produce aeropsols fro solu n vent uch. a ethanol)
et er ed- dciss parataiedaeh e 595 Eaf it Sefnng b ERRosT o GBMERG o - 31-
smal | - par tdnﬁ'p@ptﬁﬁbﬂﬁ&!éc acidWsodRH He&ﬁnmmaﬁhemman pdlgma&iczsabsaie,Rechobt ai ned
hod nown in .the art |ncdl udi ng,

by enpl oyi ng any —one of a nu

wi t hout | ia¥ethyl "P]é‘Hosej I@’@"WP’PP’HB‘S ‘%‘EP&% e&F’W‘ cetate, golyyipylipxaplidgps. g

condensat i @8likd, Qﬁ)?@«]ldﬁh@édiﬁfeﬁmbh el ﬁﬁﬁmﬁbﬁ in@jﬂﬁe digolved ids@ﬁraﬁt,aéuch as

adm ni stration %] be sol f ormul ati ons a coarse powder), and may

cont ai n e%@?‘-bﬁ’lé‘?ﬂ opge gvaporag@tt%g@)dem@g pqsepmty, and then applied to backing material
to provide a patch. The peptide or nucleic acid may be administered transdermally, at or

near the site on the subject where the infection may be localized. Alternatively, the peptide
or nucleic acid may be administered transdermally at a site other than the affected area, in

order to achieve systemic administration.

[0094] For intranasal administration (e.g., nasal sprays) and/or pulmonary
administration (administration by inhalation), formulations of the peptide or nucleic acid,
including aerosol formulations, may be prepared in accordance with procedures well known
to persons of skill in the art. Aerosol formulations may comprise either solid particles or
solutions (aqueous or non-aqueous). Nebulizers {(e.g., jet nebulizers, ultrasonic nebulizers,
etc.) and atomizers may be used to produce aerosols from solutions (e.g., using a solvent

such as ethanol); metered-dose inhalers and dry-powder inhalers may be used to generate




formul ati ons may be adm nistered froma container of powder held up to the
nose, using rapid inhalation through the nasal passages. Conpositions for
i ntranasal administration may also conprise aqueous or oily solutions of
nasal spray or nasal drops. For use with a sprayer, the fornulation of
peptide or nucleic acid may conprise_gp_aqueous solution and additional
agents, including, for exanple, an excipient, a buffer, an isotonicity
agent, a preservative, or a surfactant. A nasal spray may be produced, for

exanpl e, RynallQkficRGeRsSISSTIRISERE a@rbsol fatitlé bigdtcadbe dbhiginaiiptenthboyling anyc| ei C
acid through a nozzl e. under press 6] For IatJons o. t he peptide or
nucl ei ¢ a@ngofagumbg ?fﬂ?fgﬁﬁi E&W‘}ipg’tﬂ?ﬁt‘m\’f?’#ﬁ“ﬁ% “B}@Q&ﬁ?‘é’@f ngor m
sui tabl e fﬂmg%‘qyﬁgw Qﬁn@anddﬁmatl on device, and may have a partl cle
size effective for reaching the |ower airways of the lungs or sinuses. For
absor pti 0r[oéd5¥ ough PredgaGaticad Ybhpeffons ifBICIntahasg ddfitnigskion ney\bensotidsa, t he
formul ati on of the present inveption mnmay caonpri.se a
i ncl udes, feapulationt s &, a&"%?%%&’:‘f‘?@e%’ﬁ‘ﬂ’ gentain exeipients Q‘f &ng’lmséub#?? ar on
particles fﬁ:ﬂ@ﬁ%ﬁ@ﬁ%ﬁ B YE RGN 6 ebaindNd/peivd@ heRONE0 U matusmgous
phase. Absorption through nucosal surfaces be achl ved throu
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powder con alnl e peptlde or nucleic acid as a suspension in
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triol eate, aci Met er ed<dés€ i nhal ers typically
use a pr opedui'feﬂantgafs ngsel gpray may he mduerdr & axenople, by forcing a suspension or
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cont ai ner ? %no as a liquefied,
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emulsion particles.

[0097] Pharmaceutical compositions for use with a metered-dose inhaler device may
include a finely-divided powder containing the peptide or nucleic acid as a suspension in a
non-aqueous medium. For example, the peptide or nucleic acid may be suspended in 2
propellant with the aid of a surfactant (e.g., sorbitan trioleate, soya lecithin, or oleic acid).
Metered-dose inhalers typically use a propellent gas (e.g., a ch]oroﬂuorbcarbon, a
hydrochlorofluorocarbon, a hydrofluorocarbon, or a hydrocarbon) stored in a container (e.g.,
a cannister) as a mixture (e.g., as a liquefied, compressed gas). Inhalers require actuation
during inspiration. For example, actuation of a metering valve may release the mixture as an

aerosol. Dry-powder inhalers use breath-actuation of a mixed powder.




may be adm nistered to a subject by introducing to the subject the peptide
itself, or by introducing to the subject a nucleic acid encoding the
peptide in a manner permtting expression of the peptide. Accordingly, in
one enbodi nent of the present invention, infection in a subject may be
treated or prevented by adm nisteringspo the subject an anmount of a
peptide of the invention. In a further enbodi nent of the present invention,
infection in the subject nay be treated or prevented by adm nistering to
t he subj ecf028]nucl eiTbe pepitide oseyleernci of degaisen iavepaptdlwanayfbe réleasedmrent i on,

In a manneg .perm.tting expression of th ept | ! e l.ect.. [00100]
The pepti ceLveed i 3 el mRk bk foen fip-Biiiat foried, TGP Fomticea 1 o
a subj ectan@enien@inodneic Riigjummpusay e fodulbfed with t ndomras) fasirespomegeins  and
ot her drugs, ingl)udin for ex | e,. injection tr usi gn... \Wher e an
nf ect i on SEPIEE e Eekese ofics, A Bdlie Bt PP “aR i iseiubior SpaaIngS i et
it maybe dgrhdeabl trgbing dHlivad s thetpRptidelve hagieiihdid. peptide directly to that
area by injection or by sonme other nmeans (e.g., by introducing thé peptide
into the bjppwy or ansdcbrlandecdih théthiodd)deschibed Berein)the péptide pf thelénventidre used i s
an amount effective to treat .and/ or prevent the.infection. n.the subject,
as defi ned"&hbg admizjstpredslo %%lblegtg'lﬁ ° tﬁith%ﬂ“%%thﬂf’ép i‘stnlgoor %isan.
[00101] | nnfrbduciRtibare aibjdcha ntiezaid élduding ide peptibe iPe pianse pRhfidingy be

adm ni stered or introduced to the subject hy | ntrog&%i ng into a sufficient
nunber of egressonpf thecPeptits. eAecopdinglycineone smbjodimant GH MG PrEveRt AR, in a

nmanner periﬁfel‘:&%m a SRR} Borded bP Sre BRI @dmiliifering IOMP subfifct dilésloBhC aci d
encodi ng the therapedtic peptide is an anount that wll Eroduce, t he

pept i de i rofapeptidsoh the dpveaiian e fuhenegbodimeat of thegiresgatinvephigns infectign img
defined a :] lqe&t | ; Sl rggigned by
the skill ggyg??]édg%a?qieo%%gyg%ﬁmuﬁggﬂiei b_g(rﬁagmgsr%co |tg§hf he p(kagtr?g%ﬁo%‘adt he
present i reeqrencoencodind@ nenwleoafub@wvem@nx inea mamsjep permiking gxrressivn of itsnal

pr ocedur es H‘g’é’ﬂt‘ﬁ@i@gﬁéa”’ including, without [imtation, -33-

el ect rop_orpa‘= I on, ~Dextran transfection, calciumphosphate transfection,
i pof ect | Gy ggfONOCHHL ihifiedof 18 BE SRR mf) B il R lgB@RATT  UST O,
protopl ast®Tusion, creation of "an in vivo electrical field, DNA-coated

M cr opr o] embjettdbyhoosatechmiques used foz Sreiintroduitian of preteinypnd ather drugs, including,

replication-defective.vi | 3 b'%ﬁ%rjd ' ' .gene
t her apy, fg&ewga”&gg%&{%g?%%&f&%rai %\%2?%(?%?@% e %ﬂf&paﬁkglr%s er‘?leor any
conbi nat i wfthdtedeafthe suBEcpithian badesirableio inteinortbe Gedapetic perftide digestlzta her apy

' ncl ude, bt ztit axaeg%y E‘n%ctiloﬁ AL l:;[yesgmg ooﬂlervn?e%}mo(re.sg. , by introducing the peptide into the blood

or another body fluid). The amount of peptide to be used is an amount effective to treat
and/or prevent the infection in the subject, as defined above, and may be readily determined

by the skilled artisan.
{00101] In the method of the present invention, the peptide also may be administered

or introduced to the subject by introducing into a sufficient number of cells of the subject a
nucleic acid encoding the peptide, in a manner permitting expression of the peptide. The
amount of nucleic acid encoding the therapeutic peptide is an amount that will produce the
peptide in an amount effective to treat and/or prevent infection, as defined above, in the

subject. This amount may be readily determined by the skilled artisan.

[00102] Nucleic acid encoding the peptide of the present invention may be introduced

to the subject using conventional procedures known in the art, including, without limitation,




derived fromthe genones of viruses such as retrovirus, HSV, adenovirus,
adeno- associated virus, Semliki Forest virus, cytonegal ovirus, and
vaccinia virus. [00103] It is also within the confines of the present
invention that a nucleic acid encoding a peptide of the invention may be
introduced into suitable cells in_yhtro, using conventional procedures, to
achi eve expression of the therapeufic peptide in the cells. Cells
expressing the peptide then may be introduced into a subject to treat

and/ or eﬁé&‘é udxil’lml DéXirah ]Icﬂraﬂsf%ﬂlnon Idﬂcambhcfﬂﬂamar:sM1@ehmfednen aEy ;
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exci pl ent, ereb Yy npri Si ntg a p ar maceutl cal rTEQSI tjon. Pharnaceuti cal
or

conposi Récombingst WﬁbVEiCWM‘ﬂ"FQi% gensdhasnyiptiugey 1 \FEWRs, and
exci pi el:Seg ﬁ‘&ﬁ ﬂggé%xﬁég %ﬁ\nﬂﬂ@s"sﬁch e[sqail&rﬁlls e, ﬁ&hmﬂlhﬁtdd@l{bsas&fcmﬁéﬂe present

i nvention nay repared by nethods wel I'= known in the phar maceuti cal
arts. Fﬂmémnbhé’orﬁh‘eﬂqgeqﬁqﬂmabﬂmsh@dﬂﬁ%w#ﬂw or a nucleic acid

encodi ng sane, may be brought into association with a carrier, diluent, or
exci pi eif0103hs a Itslagben'gth@hﬂ@rcosﬁmqatqf&w preysnt Bientiop thay gagleicgside accessory

| ngredi gotg égp%pétde%'f'ftﬁe §%mo hgy%'nﬁg)dﬂ&%rlht‘é’suﬁéﬁlé@&ﬁ:ﬁﬁrbv& ents, and

t he Ilken)c choice of carrier wll depen upon t he
rout e odonadmomlsmcecmsmo aievershpressianad the therapsuinnspiidain thegpllsl Gellhe usef ul

For a0 Lot B EnBRRLL 08000 LS S350l ) BUPRIIR rovinfbctitic €1 ¢ aci d

nol ecul BP*EHRG order to treat and/or prevent
i nf ect i mwvivoTheugepterdzo generahac:dqmappmam the cellsprapyéfeablyiremeyied fpmdhet  that is

effectl %]Ete':tcg_} _r]‘eglaftﬁﬁ% S{ﬁ '[SC i %\és,eptmé 0?&& hﬁel#ﬁblée&g&hﬁ% tﬁé?apeétﬂ: whom t he

phar mac admni'stere anou be readily
determ ﬂdé)ﬁndﬁlen&hﬁokiecridaﬁbﬂﬁanbjeas descri bed above. Di agnostl cs and
Screening Assays [00106] The present invention provides a method for
di agnosjoom4} s ubjiteis talsaheithiins thesaosfimest afcthc)f:rehw invgntion et femplaieme

condition, .Qqr DPPIV-related condition Q subj ect
woul d beenfaiung, DERFide o ﬂferlé'gfrﬁr'é’ﬂ’t o P'ﬁd]eéc acid %g%n%fgdpﬁ m&@%%oﬁ such as
those |jssdcsled WithABlpharinacaitically- amqitﬂgu&anﬂﬁrdlmm we excipieat,i therebyt her eof , and
to ser e(ﬁ)rl!rllprlll%mfg ?1rpharmaceutica] composition. Pharmaceutical compositions of the invention,

and exemplary carriers, diluents, and excipients, are described above.

[00105]) The formulations of the present invention may be prepared by methods well-
known in the pharmaceutical arts. For example, the peptide of the invention, or a nucleic
acid encoding same, may be brought into association with a carrier, diluent, or excipient,as a
suspension or solution. Optionally, one or more accessory ingredients (e.g., buffers,
flavoring agents, surface active agents, and the like) also may be added. The choice of
carrier will depend upon the route of administration. The pharmaceutical composition would
be useful for administering the peptide of the present invention, or a nucleic acid molecule
encoding same, 10 a subject, in order to treat and/or prevent infection. The peptide or nucleic

acid is provided in an amount that is effective to treat and/or prevent infection in a subject to




agents that would nodul ate (e.g., enhance, inhibit or mmc) the

I mrunol ogi cal effect ofthe peptides of the invention. In another

enbodi ment, the invention provides nmethods for screening for

i mmunol ogi cal |y active anal ogues, derivatives, and variants of the peptides
of the invention or those listed ifq TABLE 1 or to inmunol ogically active
nodi fi cations thereof. [00107] In one enbodinent, a nethod for predicting
whet her a patient with a imunol ogi cal disorder, such as an innate

i Mune- wabit &6 phameicédtion sumpositine iy adminiseiede This amoeatt menbe weatily a pept i de

of the i,nventign co I ses obtai ni. bi ol ogi cal sanmple fromithe subject,
admi ni s@%‘?ﬁ"ﬁﬁedj’yﬁg?)% aBthaP’ﬁé%FerE%ta%BW't o said sanple, and nonitoring
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rel at i Oyos@tided¥Ein TABLIL, or i @iafopt, B6rvatTod/orvatisnt gieedof, ahdrosorksigg forl  di sor der
and may benefit fromtreatnment with

L he peptide, [00]108 re.parti.cularly,
in one Watwquumﬁgj»@ﬁ‘,ﬂ‘fq U 0% [ﬂ“@l:‘?‘e guAGog 3%_99_6@& ed of
havi ng ?gﬁﬂﬁ’éhh’f e idt&flofs I0 Hinbih&NembdiRRe D@L iehtich FIORAM kthbds foy as the
mar ker r the condition would be appropriate. |n one reducti on of

[ ect,,
DPPI V astreaningyfor immunglegigaiixastive analogescdspivaties. pliyatiapis of '_irgP?PQF that the
subj ect mWeg?gﬁormpﬁﬁéi i FABRE ltd'r%ﬁh{rﬁﬁﬁﬁlom&m_nﬂﬂmdaﬁm thdkebfr Nati vely,

I f the subje as or was suspected of having an infection, then obtaining
a Sanpl fughhAM ¢ N Rl EflodiclBY d Bk fof plediciRdWieden al paeeciteel |
viability 1'n conparison to a sanple fromthe patient after admnistration
of the pemtidegical diserder suchatandensic imgamerdatpdeondiion wanld boresponsivety | s hi gher
i n the patient .af g%;p |+ | s bRainih 28 biofil dafli@mpleSrdm@ecat i ve t hat
t he sub&%@%@oﬂﬁ]jﬁéﬁe | tﬁ:ﬁ%ﬁﬁg%%@%est r.ealtnrrgnt gdrg‘ has_gn I mmunol ogi cal
di sor desubjéQdfdiistérimgarpepliderof thetiucintiemto said sarople. apf s1eaijoring levels of@et her a
peptide or. nmodification. of.a.. ' oA BPeiv RF hePpROLRALgwoul d have
t he sanﬂrﬁdﬂﬁﬁ’ﬂgﬁégﬁ?rg%arltﬁathsc ‘1“%“%&%9‘{%%2&8%?%%% Q? the I nvention, one can
noni t or chriktioaf freBiflamiatdne bivegtkied oran bfeeioy, cellcdihilityyor bacterialiradiigon to t he
reference peptide w.t.h known dul at or f ither from
a rmuse“?’HiPaé@?‘é'& Aget! V%ng’ég?ﬁ%g‘éﬁcoél&@h%‘h ° %%ﬁr}ngp%a?lgggg%{l ?frl&gn), or to
a subject with a known immunological condition. A negative control can be a sample from

the same subject that is not administered the peptide. If the peptide modulates the activity,
level of marker, or cell viability in relation to the control, the subject may have such

immunological disorder and may benefit from treatment with the peptide.

[0€108] More particularly, in one aspect of the invention, if the subject has or is
suspected of having a DPPIV-related condition, then monitoring DPPIV activity as the
marker for the condition would be appropriate. In one aspect, reduction of DPPIV activity in
comparison to the control would be indicative that the subject wouid be responsive to
treatment with the peptide. Alternatively, if the subject has or was suspected of having an
infection, then obtaining a sample from the patient, monitoring it for pathogen load or cell
viability in comparison to a sample from the patient after administration of the peptide,

wherein pathogen load is less or cell viability is higher in the patient after administration of




nonitor prevention, adm nistration of the peptide or agent to a sanple,

I nducing said infection or DPPlIV-related condition in said sanple and then
nonitoring whether the peptide nodulated or inhibited devel opnment of said
i nfection or DPPIV-related condition, or imune response. Said sanple can
be an ani mal nodel, wherein inducghgp of the condition or infection is
done in an accepted ani mal nodel 1h”accordance with ethical guidelines and
then the aninmal or appropriate biological sanple of the animal is screened
for ef figtheriitie,lif trdicB@W thitahe ARRELAbuid Benddik GoMPeplidiiRirhédl of hustdaer provi des
a method Tor predicting whether a subject would be responsive to treatnent
for a rimsroplogicaljdifosleti on wherein the treat nent conprises administering to
t he subject a peptide conprising an amng acid sequence of TABLE 1 or an
anal ogUB0108k i vain @eothes, expadimen, ihence BfishesTi Sget ef dcPRRIdE Ussaying a

di agnoshdERSRBPbE i\ THBLEELbr it 20038 wolild KRVeAhbiaai¥amkRnslogisslch as an -

I nflammat ory bi omarker), wherein the presence of at |east one biomarker

(such astivity s nentiderd e inyspiénrapheay mositen by effect afdheneptidemdBRIj ect woul d
be res Refivityifs &ﬂﬂﬁ%ﬁﬁ%@%&ﬂﬁ%e&%@kﬁ% WRAMaldsy Sebisfon AALAPRF ker ™ or

"mar ker '1s”any sult e bl omar wn to be, or recogn.l zed as being,

r el at edeither flom xmauketipfosted with an agent pra korval PPBYY -relatadcondition), of taf | ammat ory
condi tion -1 el . -1l ' ' e, I+ 1 4 <idnd i ncl udes
any m)I%%rﬂ?gpp%g%tﬁjgﬁ%ﬁ%%ﬁg{bge&r{ﬁ%géﬁég,gaogea#r’%ﬁgc% r ?a%?&g#ﬁ dtuﬁigégsgﬁe), a sense
( codi ndifection ca DPPBE redated qooditiorid said jamplaring ther punitaring wbetherdke peptislh a gene, or
a partial - th. or.full - 1 [.O FOUSTaedf gene . or an

ant i b_oW%&g?rof&mf%ﬁe?g° H%épﬁ%}éaé@{}gg %&r}i({}o@a c%n iqtolﬁ%%,ggdﬁ’rsor der, or
di seasgmamne fispinsel Suidtshmplh ean tenm asimatmpdel seherdimindoation pfhe eonditemponse,

I nfl anmation, and/or a DPP] V-r.el at ed.condi t.ion.. . ~ cording to
the netohgHedspns nf)}neaéléﬁ?ep*exﬂlﬂ}af lgﬂ‘,&ielt%aecg F%cﬁosqlggn%ag%g%%%%% ’ﬁg subj gct
may be tRgSRy @dmhiorappropriate biblegical\samplélbéthe ahie Bseagnei Sorpfiettafted .in vitro,
a diagnostic sanple fromthe subject nay be renoved using standard
procedtPFE%d.e- The diagnostic sanple nmay be tissue, including any nuscle
tissue, skin tissue, or soft, tisgue [ ch e_remved st andard

bi opsy 101000 + FherefL Brigh SSRIEE Proxiigs & Hilpd e e SR Prdtler ;5

i ncl udisggjedtl Rl béRbjonsive Retfediihent for ariebial hfectivb wheteinothe redtmentt may be
known to have a_ nicrobi gll?etql fection ,or other i munol ogi cal di sorder such

as a DPpRmyrises admiystering n ot 3, PRPHEE CUTPTYRE R, RGO K SERIBIES! | nf ecti on
or ot hefa BR3P hosHatkmhe, @eiivhiivé, @R varfdt€ thereof. The method includes assaying a

diagnostic sample of the subject for one or more biomarkers (such as an inflammatory

biomarker), wherein the presence of at least one biomarker (such as an inflammatory

‘biomarker) is indicative that.the subject would be responsive to the treatment.

[o0111] Asused herein a "biomarker" or “marker is any suitable biomarker known to
be, or recognized as being, related to the condition (e.g. immune condition, infection,
inflammatory condition, DPPIV-related condition, innate immune condition), and includes
any molecule derived from a gene (e.g., a transcript of the gene), a sense (coding) or
antisense (non-coding) probe sequence derived from a gene, or a partial-length or full-length
translation product of a gene, or an antibody thereto, which can be used to monitor a
condition, disorder, or disease associated with the immune response, innate immune

response, inflammation, and/or a DPPIV-related condition.




as an innate i mune condition or DPPlIV-rel ated condition, or believed not
to havy a mcrobial infection or other inmunol ogical condition,such as an
i nnat e-i mmune condition, or DPPlIV-related condition.. [00113] In
accordance with the nethod of the present invention, a diagnostic sanple

of the subject may be assayed for Q%Rression of one or nore desired

mar kers, As used herein, "expression' neans the transcription of an

i nfl amrmat ory-marker gene into at |east one nRNA transcript, or the

transl ajgoam)of atAdcrifig toMe nitilNA of the Brefeniikdtion M iftinBstic sAGHIObEH Nl Yy, a

di agnosti ¢ sanpl e may be assayed for parker expression by assaying for a
mar ker PROUACEMRY beeasradpd @DKIKC rin ok o FVhRRRNEE 23 1SRsEfo B BIT9 A m of t he
mar ker %ﬂosti@ P FHANhe DRABREL ARy b SerRdVell ivSinp AtaniAE Prdcatiass, dTRE Ussed

her ei n. f 0114] Protein to be assayed may be isolated and purified fromthe
di agnostiagnostigrganerle Bay bpdssugpipeluding any,pusclatissug; sk tissusner-508 tis@ehods known
in the §hich o Yelethoikd BYistad@ith biclghsm &%H@iﬁn,,tﬁé&i&\%%%ﬁe@ﬁn{pfe% d ssue (e.g.,

with a detergént that solubilizeS the protein ‘neces fol | oned

ary,
by af f i bodily flvid; includingiblned owalive, sesumyer urin r Breaubjent appafietanay be kmwic and

PLO) . S BAVR ARERILR R of M%bnmuﬁmggﬁpﬂﬁorh& b L DR RERg T ker of
|nteres°), and precipitation (e.g., W I sopropanol and a reagent such as
Tri zol ) conditivhasnspeated nithaping a friierabialonfectisin or hiderimoweelaginal gorditionsutlowed by

el ectrophoresis .(e.d., .an pRA) | ap de . [t .1 ont enpl at ed
that the &t %ﬁ%é@éﬂ g gﬂlgq}té&ngﬁggﬁgg%age%g n?{c? o g’e?(rg(%(lla%gﬁdo&noto haa{?yi]or al |

f or ns Ofmicrotdal lirefection ot ether ifirmodlogical gomplitémysisb as an innate-immune condition,

endopr ot I cal l.y-pr.ocessed forns, and other fornms ‘resulting from

post -trﬁfﬁg’lﬁﬁ%ﬁgﬁwg%ﬁﬂ"cat ion). Nucleic acid may be isolated froma

di agnost anpl sl st [ | . n Kihll in the
art. - 39]-0?][2@0115]61‘n %Jcﬁo @g%%ﬁﬁglﬂ{@%“d\%ﬁﬁ%‘g&%P ﬁg‘gﬂwg?&’tg ﬁfe)ag%orsgéen pl‘Jf nvention, a
di agnosbf the swutijgat nay bt assagetbfor ekprasiondf one sayert desiredmnatkens. evspsedsi on, and

mar ker expressi on. npy. be detected. in a.di agnostic.sanple.. using assays and
ot oct | BEe E NGB LR Ty B EEBF T AR T P i BRI aGr h Tirg el 2°°2

i mnﬁnpl ol ﬁRNAEj /ea{saii;ﬂ;é@smg hsebfjlhﬁﬁnzeﬁ atdBastom yﬂlﬁa& iftd @anekereprowini rrggi ng’

t echni ques, . and/ oy, radj ati on detection as_ wel | as assays an

ot oot | BFFoTinHbAaSapSie BEE TR bRyl gt Mok AR L LSRR & st er n

bl ot anghisd froted! Marker JINA Sf aFFleE mRNA. ATIRGDPShlife SRAK the dlariier $ilDj ect may be
assayed for marker expression using an a%ecﬂt reactive wth an inflamuatory

queslisgusipdaer

mar ker . beapparsricbassd ogithe paricular fg HGent has affinity for,
[00114] Protein to be assayed may be isolated and purified from the diagnostic sample

of the subject or patient using standard methods known in the art, including, without
limitation, extraction from a tissue (e.g., with a detergent that solubilizes the protein) where
necessary, followed by affinity purification on a column, chromatography (e.g., FPLC and
HPLC), immunoprecipitation (with an antibody to an inflammatory marker of interest), and
precipitation (e.g., with isopropanol and a reagent such as Trizol). Isolation and purification
of the protein may be followed by electrophoresis (e.g., on an SDS-polyacrylamide gel). Itis
contemplated that the diagnostic sample may be assayed for expression of aﬁy or all forms of
marker protein (including precursor, endoproteolytically-processed forms, and other forms
resulting from post-translational modification). Nucleic acid may be isolated from a

diagnostic sample using standard techniques known to one of skill in the art.




binds to, or is directed against the marker. As further used herein, an
"agent" shall include a protein, polypeptide, peptide, nucleic acid
(including DNA or RNA), antibody, Fab fragnment, F(ab')2 fragnent,

nol ecul e, conpound, antibiotic, drug, and any conbination(s) thereof.
Preferably, the agent of the present, i nvention is |abeled wwth a detectable
mar ker or |abel, in accordance with technlques descri bed herein. In one
enbodi nent of the ‘present invention, the agent reactive with a marker is

an anti bpgys) [0011:6&ccwmﬁ@vhmheaﬂawafﬂwtﬁ9@emmﬁﬁﬁn,amugimcsxam B an
ant i body reactlve with the desired nmarker, a diagnostic %g% e taken from

the subj e@subigst msy bpatsarsdder TRATKS5 SERISSFION, 30 FRATKEH e%ﬂﬁesé‘PP ey f<9m whi ch
cont ai nsjang;, %9&& dafhplel ﬁsxﬂ@aésﬁ{s @ UbRGIBIndBode réddfl Aetednfingd frdiPkled SUppoOrt
u

(e.g., an i1ns l'e organic polynmer in the formof a bead, gel, or plate).
The  antkriovaaride.ga dnewnelogical dechpinnes. Biipidizationanplysis , fpoEsscenie MA8MEor m of a

col urm. %@ef%ﬁfm atroab&e@ecﬁed)g g wepper@ asghsr Ul detitidROmbthbdsM t ation,

agarose ose tran O yacr am deé ystyrene sepharose and
ot her i ndisdlased hergmg(aau, unpmwrpstatmm egier b‘gwmlm@, LL2) Fﬁﬁk@m’lﬁs@y be

f h ﬂq&Iﬁﬁ"

dgglt rgcr:l @%.p?u%%%é@gf%&b@ag dl n% ?{%‘ﬁéﬁ%ﬁéﬁ%&%&%@é@ tur and salt

concent rwith muhﬂﬁmmatoansalkemg\sblsmeﬂ@n,d'feacﬁw agmthamntﬁﬂeaﬁm fmdy may be
d | h " 1} t t h

roadt |y GeLSEm NSt LGl hhfd ATEIARRcahloR B EAGLEh RIRA TNt the

anti bod 0 a sepharose suc
Sephar osgowi, pbyPdrtide, pepulide,i muwkeid ycid WirehinghBNAgenRNA, amhwdt,l E@dy a

di agnostjic sa d for ex ssi.on.of the

i munol o‘lﬁ? %Q’eﬁa%@ﬁ&mg G %?Epg%a%@la ‘g""g’u Nt eb“ﬁllu lEts’)rmr e

ant i bodi m&wﬁmwf@ﬂlﬂmhd agent\wif the ptebﬁlt immkmn ,1s lalbabedgmm adetafabhdmrlabr or

I mmunol o ctio chni qye rotein eluted
fromt helgb ‘Pla?ﬁ W@HF BRigref, es§ﬂbﬁd ﬁ"’%ﬁ?@%@%ﬁ st ern bl ot
anal ysi sipvénkigiy the/dgentatacyive witBa nﬂfkeﬁﬁ)én@hﬁl&fdyj mrunost ai ni ng net hod errpl oyi ng

an antigen-antibody interaction. Preferably, the diagnostic sanple is
assayed [0OI1&Rr Ker Wheps @6 apen ofithe rwesmsﬁﬁhﬁmbiscmtanﬁgody[@ﬂ:hizﬁ]mtﬂlﬂﬁer natively,

a diagnostic sanple of a subject nay be ass yed fo ression
usi ng hﬂiﬁ?‘?ﬂ’l REFkery A dpgapsyicisample fakep dio J@%Wc%eeﬂgﬁ%ﬁr agnostic
sanpl e % Mhl@l@éontaﬁ@s%ﬁ@éd?goﬂﬁrﬁdﬁk@ diiaéteads @ﬁgahmfo #r esent

i nvention

anal ysi ol sRRle VDRI B e Bt CORATE DBt B BEFOr Mg &
Sout her N &y AR 8 the L NAPHEINBILORR A theBsreh Mamm. iahples of

suitable solid supports inclﬁde, without limitation, agarose, cellulose, dextran, |

polyacrylamide, polystyrene, sepharose, and other insoluble organic polymers. The antibody

‘to the marker may be further attached to the solid support through a spacer molecule, if

desired. Appropriate binding conditions (e.g., temperature, pH, and salt concentration) for

ensuring binding of the agent and the antibody may be readily determined by the skilled

artisan. In a preferred embodiment, the antibody to the marker is attached to a sepharose

column, such as Sepharose 4B.

[00117] Additionally, where the agent is an antibody, a diagnostic sample of the
subject may be assayed for expression of the immunological marker using binding studies
that utilize one or more antibodies immunoreactive with the marker, along with standard
immunological detection techniques. For example, the marker protein eluted from the

affinity column may be subjected to an ELISA assay, Western blot analysis, flow cytometry,




probes which hybridize to nucleic acid encoding the marker. The nucleic
acid probes may be prepared by a variety of techniques known to those
skilled in the art, including, without Iimtation, the follow ng:
restriction enzyne digestion of -marker nucleic' acid; and autonated

synt hesi s of oligonucleotides havinggsequences which correspond to sel ected
portions of the nucl eotide sequence of the marker nucleic acid, using
comerci al | y-avai l abl e ol igonucl eotide synthesizers, such as the Appli ed
Bi osyst eomanylothet mﬁﬁmoamﬁh@mmosmplbﬁsgamnug{n%ﬁﬂcﬂkmhaﬂﬁeh.@raeﬂaﬁl ypr obes used

th t t | th f
bbout 8" Hs hRaTo SETbls S o s e LR o . gt from

G N LR LT S R G R S
thtehgggl etpte s@ﬁhdﬂﬂgmbﬁﬁlzﬂt&)ﬁabﬂysxﬁﬁ'ﬁﬁﬂﬁb aa?\efhﬁgr:g ﬁ@rgg?ﬂlagﬁosﬁcwher i r] of
Conbi nat b heiest Asoitinase it e Bod of B ressen e iag, o Gyigytzation

COr I €S PO&Ay3TH ok bébéﬂd@&@@ﬁsnfgm@m%lmwmr&em Tofs A ABS By bhucl ei ¢
acid, also may used tg assay. a diagnostic sanple for narker expression,

usi ng, f@?ﬂdlé%%ﬁﬁ?ﬂ eerfopeing gSopdkern plokanglysgsof INAr pEngeneos moghnusieicagidcer

expr essi HbidwHidihyBREI206 ngael& E@d BcB&RE he wmreptmeauaammoﬁe@hhywd by an
assay to neasure or quantr y he extent of narker expression 1n a

di agnostprepﬁedr’pi' evmethogﬁb!}ws krsrmca*b@aybﬂad wn the prt, iReluding.rgtere of ski | |
In the agfy dmmowﬁrgl H%ﬂ% mérw&kmewmah stry, flow
scopy, st’ern

cytonetry, rras spectr ot anal ysis, or an ELISA for
measur i ngiematedth synthsis v pkgonugeaides havmg:smueemmplmgh cartespond tarselected

imnOh'nétrR%Jl%ﬂhace%e&iﬁé pe %ééﬂﬂé rg&k%%hclélgﬁ‘& %99@) vafl Jlons of

tissue on s en |ncu ody agai nst
a -39- rrdrgoauclco'ﬁlde syxhthd'wrst Isu;ih ama@ue Applied Mﬁ&wMGﬂeh?:%mm i.body
(agarnst tﬁl imary antibody), which is tagged to a dye or other '
cal ori mePF 8‘§§Sten1(e g., a fluorochrone, a radioactive agent, or-an

agent h hi gh ctron-scannkn u zation of
t he mar i‘&bp%rl esen}\F uc%wtaﬁg §°Zbc€‘f583rlrsn% Hg%gillfyéf‘ﬁgﬁ%ra i%hven ?%')dn i's
descri badayrmmeeﬂgdiﬁmmtmmhmm mbexﬁhehngzhsﬁhemﬂamniatotpmldr | n t he

R T R R R R e S T

t her eaf t ®ith one or more detectable markers or labels. Labeling of the nucleic acid probes may be

accomplished using one of a number of methods known in the art, including any of those
described herein. Combinations of two or more mucleic acid probes (or primers),
_corresponding to different or overlapping regions of the marker nucleic acid, also may be
used to assay a diagnostic sample for marker expression, using, for example, PCR or RT-
PCR.

[00120] The detection of marker expression in the method of the present invention
may be followed by an assay to measure or quantify the extent of marker expression in a
diagnostic sample of a subject. Such assays are well known to one of skill in the art, and
may include immunohistochemistry/immunocytochemistry, flow cytometry, mass
spectroscopy, Western blot analysis, or an ELISA for measuring amounts of marker protein,
For example, to use an immunchistochemistry assay, histological (paraffin-embedded)

sections of tissue may be placed on slides, and then incubated with an antibody against a




EXAMPLES EXAMPLE 1- PEPTI DE SYNTHESI S [ 00122] The peptides in TABLE | were
synt hesi zed using a solid phase peptide synthesis technique. [00123] All
the required Fnoc-protected am no acids were weighed in three-fold nolar
excess relative to the I nmole of peptide desired. The am no acids were
then dissolved in DinethylformaidesDM) (7.5 nl) to make a 3nmbl
solution. The appropriate anopunt of3 Ri nk am de MBHA resin was wei ghed
taking in to account the resin's substitution. The resin was then

t r ansf er medted, NTige dlides e mtbemcabméme;&h aGecond antitody (againstcthe prmarywas

pr e- soaked, ¥)b gchl oro a Qr 15 m nutes. [00124] The resin was
de- pr ot ¥t i BEEsa g8 b AYRPS %ﬁéﬁ?ﬁmﬁvﬁsmn g & JUTPErome & 1\ ang

M Xi ng ffaa;oa&wm 4BehiS Sor Hfagéntdﬁrvﬁfgohﬁﬁtélw&oﬂ-fscahﬁiﬁg [ aoity;,he péri@tt coupl i ng
was nade gqail nm Xi n%the 3mvbl anjno acid solution with 4

2- ( 1H beYisyaliration §f elma§1f°fl’¥5911t5‘ es"F’é‘E‘tsarret hyl ur oni um hexafl uor ophosphat e

(HBTU) and. 8mvbl N. N-diisopropyl e ne Dl EP uti on was

al | oned 108143 e- act & Biesent yentioRt ‘g}@fﬂ&%ﬁ%‘@f‘ﬁé)‘%dwg’ﬁﬂ resin. The
am no aCfoﬁhYtPa?dﬁ'tﬂer\ﬁﬁéi'sﬁaﬁd Anvelior} andhoLld 86t be ko &d& to Rintt et Dﬁoupl ing the
resin was thoroughly rinsed with DW and. Di rret hél acet am de ( The

at t achedwshibe sqope pihe Bvrention ss defned mhe claipsy thereafer. same nanner
descri bed above and the next am no aci d was attached usi ng the sane
coupling scheme AA: HBTU: DI EPA. e“aﬁ&'{}l 26] After the conpletion of the
synt hesi s the peptide was cl eav H%he resin with the use'of a

cl eavage cocktail containing 97.5 % Trifluoroacetic acid (TFA) and 2.5%

wat er. TEEAMPLEN BEPTHDE SYTHESISW m in the cl eavage cocktail for 1 9%
hours. The sol ution was then filtered by gravity using a Buchnér funnel

s | so V15, o WBE PR, £ARHE o Pl b d3PhA Bl iz PoPU1 1

centri f ughthgsietechnitmeant i ng di et hyl ether the crude peptide was washed with
di ethyl ether once nore before being dried in a vacuum desiccator for 2
hour s. T[belzaqut i dalivthe rdghized Fnibcs-pmltecmd aininajssidsowrzwighadérth@&&oﬁ 1), frozen

at -80C a ophi | i.ze Th o hen. re PLC '
purifi ceﬁ’? ’Y°f’%0’fg“}]'e %hg’e g gﬁ?&? Bfﬁj qesue%ha br'e t?f e‘%ée)mﬁgep 5 i des the
di et hyl &ésbRed pdpnetiolformaide (DMF) (7.5 ml) to make a 3mMol solution. The appropriate

amount of Rink amide MBHA resin was weighed taking in to accoumt the resin’s

substitution. The resin was then transferred inio the automated synthesizer reaction vessel

and was pre-soaked with Dichloromethane (DCM) for 1S minutes.

[00124) The resin was de-protected by adding 25% piperidine in DMF (30 ml) to the
resin and mixing for 20 minutes. Afier de-protection of the resin the first coupling was made
by mixing the 3mMol amino acid solution with 4mMol 2-(1H-benzitriazole-1-y])-1,1,3,3-
tetramethyluronium hexafluorophosphate (HBTU) and 8mMol N,N-diisopropylethylamine
(DIEPA). The solution was allowed to pre-activate for 5 minutes before being added to the

resin. The amino acid was allowed to couple for 45 minutes.

[00125] After coupling the resin was thoroughly rinsed with DMF and
Dimethylacetamide (DMA). The attached Fmoc protected amino acid was deprotected in the
same manner described above and the next amino acid was attached using the same coupling
scheme AA:HBTU:DIEPA. '




I solation did not work. Therefore a chloroformextraction was required. The
TFA was evaporated and the resulting peptide residue was di ssolved in 10%
acetic acid (15 m). The inpurities and scavengers were renoved fromthe
acetic acid peptide solution by washing the solution twice with chloroform
(30mL). The aqueous peptide sol utiqpgwas then frozen at - 80C and

| yophi | i zed resulting in a powdered peptide ready for HPLC purification.
[00128] Peptides SEQ ID. NGOs. 33 and 34 each contai ned oneN net hyl am no
acid. TiodR6poupl Afgr ﬂaaSomﬂéﬂdnadtheuyntbgszsmpﬁdﬂgastclwvd&ﬂm thy kesimni no aci d,

T o e AR A R LTS gl 80, gt he

the N-megi. Tﬁéﬁeﬁﬁv&@hﬂomo bhNindRedlbRege mllmil 1Ohaurs The seaigal et e
am no

| d that_t he. N net hyl
2o 8 wasasdhendliere b GRS o RATErREe S e M Al Ba T od o ng
N, N, N, %en&rﬁ&gaaafﬁ%dwl Tﬁ}ﬁez,n&ezaaeieaau b%&lcqgitaﬁig)mmm &6yl ether.

af | uorophosphate (HA I nst ead his still resulted in a crude

pept | de Afriicentyifiemg ans‘ deemnting ﬁétbylt qﬂafr the,gaudeipeptide wastvashedgvidodigthvh of t he
total tl’hetanceMe 9&9:%% mlpywctmﬁﬁe%%f fo??ﬁbnirk qﬂe pefalSwEaRAI tions to

|solate ure peptid pea away fromt ecoseyeutlnglrrpurltles

EXAMPLE @ssolvmﬁnmmd@imm_m%@nzm a8 Gendbprishizedcthedry mptidewasus 25923)
were se &prfé‘{l}t Br MBLE uﬂﬂ& %nl ng peptide (200 M, vehicle (iris), or
C

anti biot1 rorry g/m). The bacteria were allowed to grow for

2 hours eaf t gy, tlﬁ’%’g in3hkd i @&’és%ﬂ@ﬁ Midrl deBliddd a WBT- |
-41- cal or tric vi aﬁﬂﬁ glggg/lp céaét)f; ogue nunber ' 44 é 79,5 Roche

Di agnostisaation dit/EM werkd TDNEMWBV rofgsmeextractiondwas @gm!mic e 3BAdVaont rol s. As
shown in _Fl G garly show
a | ack of Bt te"\%ﬁmt%tﬁ‘iﬂpas ccﬁﬁgz?gg deﬁ'gﬂaﬂef}ﬁas (an @E@%?g‘?"%eng%?wﬁéﬁ I\/PLE 3 -IN
VI VO PRGHpGTtiesihing ﬁkﬁi&@}emlwmemv&i frovh émtaemcmﬁmeﬂidmh&mbfwsﬂz&wl a
intraperjto eal r_hours |la f SEQID
NOs: 1, th?so@{nog, %tié%or&%m\'ﬂg?ogﬂ g% ?“Sf’“srpéa“ OI}}Q&%%%BH‘)Q%&E4 ng/ kg for
SEQ ID. SOP‘@andLly()ﬁhﬁedZ‘é\su}ﬂmg iPByowdrdl peptidegeddyrfoSHPLC pm:ﬁdsﬁms (FIG 2C), 13
ng/ kg for SEQ ID. NO 47 (FIG 2D), 12 ng/kg for SEQ ID. NO 4 (FIG 2E),

9 ng/ kg [06128PEQ  PeptidbEBHER.[(B)1Ws. ZBC)md Hredcli@ntaiped gné BrmeBRQamindacillio. 45 (FI G
3\2 e sa‘lsﬁ't‘l o, g}:gegrtﬁ%jgar}necinc’)\ﬁet%yycom 'fr{mg fhe'N- n%%sytl allnmoea(t:cgd %Bro%‘” V'IV' ng ani rmal s

hydroxybenzotriazole*H20 (HOBt) and DIEPA solutions together in the RV containing the

resin. After allowing to couple for 45 minutes the N-methyl amino acid was then doubled

coupled to ensure complete coupling. It was observed that the coupling following the N-

methyl amino acid was not fully complete. Therefore this coupling was performed using

N, N,N' N'-Tetramethyl-O-(7-azabenzotriazol-1-ylyuronium hexafluorophosphate (HATU)

instead of HBTU. This still resulted in 2 crude peptide that typically contained two

impurities totaling 30-40% of the total purity. The peptide was purified under modified

HPLC conditions to isolate the pure peptide peak away from the closely eluting impurities.

EXAMPLE 2 - NON-ANTIMICROBIAL ACTIVITY

[00129] Bacteria (S. aureus 25923) were seeded into wells containing peptide (200
uM), vehicle (Tris), or antibiotic (erythromycin; 120 pg/ml). The bacteria were allowed
to grow for 2 hours. Thereafter, bacterial viability was determined utilizing a WST-1




i ntraperitoneal |avage fluid was plated to determ ne residual bacteri al
counts (# colony formng units per mMm (CFUmM)) in the presence and
absence of peptide treatnment. [00131] Dead animals were assigned the

hi ghest bacterial count of any animal in the study. The peptide of SEQ ID
NGs: 1,4,5,6,45, and 47 clearly dermgggrated protection, as conpared with
t he control as shown in FIG 2 A - EXAMPLE 4 - PROPHYLACTIC IN VIVO
PROTECTI ON [ 001321 Twenty-four hours prior to infection, peptide was

adm ni stdfhedtic Vigbilil ak@ly (dafaiiQue hdbeNP 644 8 ﬁﬁ»@sks RENe/ kg (SEQ
I D. No. 5, FIGCBBIHQW ayl(P I nj t::actlon § ?:E%%ﬁ% en m?%cted wth S

aureus 299 DPMEMAWSI-] mersdnsteded Wbﬁ?ﬁ@?“#"(ﬁﬂﬂ“ﬂéuﬁﬁmmﬂ(ﬁfle%ﬂ%n sur vi vi ng
ani mal s H"Qﬁ@pe@ﬁ&é?ﬁsm ROK: sa{map&éaﬂ @H&ﬁhlalcﬁ}ﬁ?&% , s Conffased! at ed to

determ ne residual bacterial counts colony formng units per

(CFU/ mi )vith an antibiofie eoniebe  and absence of peptide treatnent. [00133] Dead
ani mal s were assigned the highest bacterial count of any animal in the

| and 5 clearly denonstrated protection
vs. 2 mce dead (control)). Please see

Fi gures mﬁopnd Bmwﬁexaﬂﬁfeoadaﬁmgdmbsﬁmwmn&q&ﬂbh&lmw@ﬁdmby the
i nventors in connection_ with the Ferl ments of Exagﬁlﬁ%pl -4: -42- 1001351

The .nvM@uﬂavéquf%Q&DM de rPadrigd ¢ hwers gerdetddquence of
those shaypy kit JHARURs fbr SEQAD. 88 ¢ (HloPdA G S5 985myTRy for SBUBENGIYCNt i on can

enhance 1 nnate inmmunit ecificall the peptides of SEQ ID:NGCs: 1, 4,

5, 6, 4E§FIQar3@),4ﬁquﬁéEQb NQ/‘*F&FI ?Q\)séﬁtm op SEQe. NQy4i(FIE- | nf ect i on,

Tl 5600 S0 L e ST ) o
our

ant i m cmisbiPdhieetion; \'I‘Mcw }@h@mstwmfemm\@g lvere sacrifiged imdi ng|l vy,
dul d/ 47,
modul at iy oBfcondd 1S AGHYA Daed to el bR BEAAP ptherBFGbA Hiohyand/ or

i ndi cat e es can as a therapeutic for

t r eat medformohg unifsget mbﬁﬁ,‘sFLumi;ms;be DPrESEARRInG absened ofPeptidorRatnentCT| VI TY ASSAY

W TH MOUSE BLOOD [ 00136] Mouse bl ood was obtai ned by cardi ac puncture from
| CR mi cq0043d] col | Beadadimalywére pwsigined the Hights babtarial ¢aupt ofeny animeldin the| ood from

i sco vl T RpRRA SROINCH T 3, by Rl B Brote i P 5 T

O thi scsmparkdwﬁhmelcomcﬂOaslshmmHGdkd—tG 300 L of blood and

EXAMPLE 4 - PROPHYLACTIC IN VIVQ PROTECTION

l[00132] Twenty-four hours prior to infection, peptide was administered at 12 mg/kg
(SEQ. ID. NO. 1, FIG. 3A) and 11.5 mg/kg (SEQ. ID. No. 5, FIG. 3B), via IP injection.
Mice were then infected with S. gureus 25923 via IP injection. Twenty-four hours post-

infection, surviving animals were sacrificed and intraperitoneal lavage fluid was plated to
determine residual bacterial counts (# colony forming units per ml (CFU/ml)) in the presence
and absence of peptide treatment.

[00133] Dead animals were assigned the highest bacterial count of any animal in the
study. The peptides of SEQ. ID. NO:1 and 5 clearly demonstrated protection ((0 mouse dead
(peptide treatment) vs. 2 mice dead (control)). Please see Figures 3 A and B.

[00134] Discussed below are results obtained by the inventors in connection with the

experiments of Examples 1-4:




m xed by resuspension (concentration in blood 0.82 mV). For the control, 30
L of blank acetate buffered saline was added to 300 pL of blood. Each
pepti de group was prepared in triplicate, whereas the control was prepared
in six replicates. The sanples were incubated at 37C in closed m crotubes
for two hours. After incubation the,lasma was isolated fromthe sanples
by centrifugation at 4000 rcf. The plasma was transferred to a 96-wel |
assay plate for the DPPIV assay. The assay was started by adding 5 L of

t he DPPI womstramemvmmaavemmmmebnmaeﬂa tHEMbrin LRt deQithésst Water) to
95 L of ntgl asgqa}glconcentratlon in plasm and the_increase in W

absor barf8ese@ ! prAsdessH ]F}t'Fé‘?asé’a'ZGfﬁFH“F‘ﬂ?B CyEsIhaRpe inndke ' at e of
the prodggiiy. Qﬁeerﬂahﬂy AR PP REABEEIINORLI £ 54, @Si\éﬁgﬁlilﬁthe ability to
gly-pro-p-nitroanilide, was taken as the act|V|ty of Durlnx C et
al ., (208gyentand peniechessinstinfretion; sydepoadmigd ind pegmpdsls PV activity
and t hei . IRIRREr, R BEAMIR of meﬁ dQTﬁk em Lab
Med. 39(3’2)131?2g [OOM%7 The résul ?sﬁgan Eﬁﬁ%een I N 'IQR 1c %e ef f ect
of the @pmlm@alcmhme ag ghawyi in\ExagpleJpmd\Flifiad. dweerdipgly, mé@emnso are
present W@ Bl control
(set to }(5 kng pZi\SigBt ah 1 /Béf(l:&tk%{-v?% reé?%‘shgﬁp%ﬁdg uction in
DPPI V adteiusédgs.athet@eutloﬁlgslrehmlmt@mdmasc he invention, a reduction by
of DPPIV activity by about, or in one enbodinent, at Ieast, 25% (i .e. to
about’ 7599 was deermed to be active. A person skilled in the art would
appr eci ate that the deS| red IeveI of act|V|t dependi ng on the

A - E e T SAYHM BLQQenbr ane serine
pr ot ease d| peptldyl peptldase |V (DPPIV) a1 SO knovvn as CD26 or adenosine
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_ triplicate, whereas the control was prepared in six replicates. The samples were incubated at

37°C in closed microtubes for two hours. After incubation the plasma was isolated from the
samples by centrifugation at 4000 rcf. The plasma was transferred to a 96-well assay plate
for the DPPIV assay. The assay was started by adding S uL of the DPPIV substrate gly-pro-
‘p-nitroanilide (16 mM in de-ionized water) to 95 L of plasma (concentration in plasma 0.8
mM) and the increase in UV absorbance (405 nm) was monitored over a 20 min time period.
The rate of the production of p-nitreaniline by enzymatic cleavage of gly-pro-p-nitroanilide
was taken as the activity of DPPIV (Durinx C et al., (2001) “Reference values for plasma
dipeptidyl-peptidase IV aetivity and their association with other Jaboratory parameters”. Clin
Chem Lab Med. 39(2):155-9.)

[00137] The results can be seen in TABLE 1. The effect of the peptides on the activity
of DPPIV was observed. Results are presented as normalized, averaged %activity relative to
saline control (set to 100%). Anything less than 100% activity represents a reduction in
DPPIV activity.




nmodul ation of the NH2 term ni of chenokines is of great inportance not only
for binding to their receptors and the followi ng reactions but also for
altering the receptor specificity of the processed chenoki ne. Furthernore,
it was denonstrated that soluble rCD26 enhances transendothelial mgration
of T cells whereas it reduces the qhggatory response of nonocytes
[Oravecz, T. et. al., (1997) Regul ation of the receptor specificity and
formati on of the chenoki ne RANTES (regul ated on activation, normal T cel

expr essqgp138)d s e dieashectif thtiideRtion] X tedp@idhbg aSPPPIV 4-6HB Dy 886l @t ed

cl eavage. J. Exp. Med. 186:1865-18/2; |wata, S., et. al., (1999)
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i nnat e ?gﬂ%%‘?‘??gaﬁ&m%%ﬁ?‘%%%& Int. | rmunol. rﬂﬂ1}??2?'7-426). oaThese '
resul t s thewre©ithe peplides-CD26/ DPPI V di fferential |y regul ate the chenptactic
response of T cells and nonocytes and is involved in the switch from

i nnat e tlsQ@8HeN red i mrune response. As such, a reduction in activity of
DPPI V woul d then have the opposite effect, pronpting an innate inmune

r esponsdO®38] macr Beapell fepvuandiane sednspetease dipeptidyLreptidase IMeen report ed
that phapHppag) ﬁﬂh&ﬁhniaglﬁﬂ%%}%n%mé?e%n}ﬁaﬁéﬁﬂdiﬁgﬁ%iﬁiéa?ng%“ d reduce the

progression of arthritis in an experinental rat nodel o Tanaka Set

al ., Antregulaterrafivarions pbysiclegienl processes indluding immprensifiapfipns, EHROPEELV | v
Tanaka. &% 404D e ABfedcecbtoten thfis sy PRI B R R e o o
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B el sabet B abis WS ekt 3 o2 out ol mune
t hyr oi dighhcésebsdhtioBElia inigratid®I T cel R Rerbrz 5t ro@Res e sxigralogtrefonse
of monocytes [Oravecz, T. et. al., {1997) Regulation of the receptor specificity and
formation of the chemokine RANTES (regulated on activation, normal T cell expressed
and secreted) by dipeptydyl peptidase IV (CD26)-mediated cleavage. J. Exp. Med.
186:1865-1872; Iwata, S., et. al., (1999) CD26/dipeptidyl peptidase IV differentially
regulates the chemotaxis of T cells and monocytes toward RANTES: possible mechanism
for the switch from innate to acquired immune response. Int. Immunol. 11:417-426).
These results indicate that CD26/DPPIV differentially regulate the chemotactic response
of T cells and monocytes and is involved in the switch from innate to acquired immune
response. As such, a reduction in activity of DPPIV would then have the opposite effect,
promoting an innate immune response and macrophage migratory responses. It has also
been reported that pharmacological inhibition of DPPIV enzyme activity could reduce the
progression of arthritis in an experimental rat model of RA (Tanaka S et al., Anti-arthritic
effects of the novel dipeptidy! peptidase IV inhibitors TMC-2A and TSL-225.




mar ker that correlates well with the Ievel of activity of these diseases.

It has furthernore been studied as an indicator of disease progression in
chronic progressive multiple sclerosis (Constantinescu et al., 1995).

[ 00142] The peptides of the present invention have denonstrated that they
can reduce the activity of DPPIV. Q&_such t hey can be used in the
treatment of certain inmmunol ogical condi tions, such as DPPIV- related or
associ ated conditions, and nay, in one aspect nodulate innate imunity and
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foregoing invention has been described in some detail for purposes  of

clarity #hébitercridinentidil aeptidase IV Int 7 bamunopharmaepl d@9%hV9:4%8%ski | [ ed i'n the
art, frog r@gﬁﬁﬁgﬁcﬁg ge&éasestlﬁ'BPﬁI\ﬁﬁé@ﬁy by alif@dte MALhABSRRARGSHe! N fOrm and

detall hout departing from the true scope of the invention
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1998 Oravecz et al. 1995), Graves' disease (Eguch.l etal. 1989; Nishikawa et al. 1995), and
cancer (Steccaet al. 1997) and diabetes ( Hinke et al. 2000;Marguet et al. 2000).

{00141} Further, CD26 as an indicator of T-cell activation has been shown to fluctuate
in parallel with several autoimmune diseases such as rheumatoid arthritis (Nakao et al.,
1989) and autoimmune thyroiditis (Eguchi et al., 1989). CD26 has been described as a -
marker that correlates well with the level of activity of these diseases. It has furthermore
been studied as an indicator of disease progression in chronic progressive multiple sclerosis

(Constantinescu et al., 1995).

[00142] The peptides of the present invention have demonstrated that they can reduce
the activity of DPPIV. As such, they can be used in the treatment of certain immunological
conditions, such as DPPIV- related or associated conditions, and may, in one aspect

modulate innate immunity and inflammation, such as inflammation leading to sepsis.

[00143] While the foregoing invention has been described in some detail for purposes
of clarity and understanding, it will be appreciated by one skilled in the art, from a reading of
the disclosure, that various changes in form and detail can be made without departing from

the true scope of the invention in the appended claims.
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ugd+++9- NSg ea SBzzs-, zz D5 mmme av ~~eav$a m
‘nnin ~i 'nvm 6 nvl ~2Z61C Os OZHS$ RECTIFIED SHEET (RULE 91)
-47- TABLE 1 CONTINUED Note 1 of Table 1: Xl is selected fromthe group
consisting of K, H R S, T, 0, Ct, Hci, Dab, Dpr, or glycine based
conpounds wi th basic functional groups substituted on the N-term nal

(e.g., Nys), hSer, Val (betaOH) X2 is selected fromthe group consisting of
V, I, K P, and Hincluding an isolated peptide of up to 10 am no acids
conprising an am no acid sequence of SEQ M NO 55. Note 2 of Table 1:
wherein Xi is selected fromthe group consisting of K, HH R S, T, 0, Ct,
Hci, Dab, Dpr, or glycine basedéconpounds with basic functional groups
substituted on the N-terminal (e.g., Nys), hSer, Val (betaCH) and wherein
X2 is selected fromthe group, consisting of A I, L, V\ K P, G H R S
O Dab, Dpr, Gt, Hci, Abu, Nva N e and V\/nere X2 can be N nethyl ated, and
wherein X3 is ++ng of |, V, P, Wnerelnln
one enbodi nent ne| enbodi nent, the isolated
peptide can [ ‘jt'9 10 am no aci ds, but is not
SEQ |ID. NGCs. ’

{versus amtide backbone).
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See Nolo 2
Ses Nofe 3
See Nole 4
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Baa Nole 8

37
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A0
a1
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a5
a8
a7
a8
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50
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52
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50

o, DRPIV Activity (Satine), where control is 100% activity {sallne or vehicle atone without the peptide). About 756% or less activity relative fo safina control {s desirable,

4 (3 H [ndicates the free acid form of the peptids, Ac indicates acetylated. O indicated Omithine, Cit Indi

SEQID
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wherein X1, X2 and X3 are defined as in Seq. ID. NO 56, and wherein "a" is
selected fromthe group consisting of S, P, I, R C T, L, V, A G K H,
R O C M and F or an isolated peptide up to 10 am no acids conpri sing
sai d sequences. Note 4 of Table 1. wherein XIJX2X3P are as defined in SEQ
ID. NO. 56 and "b" is selected fromthe group consisting of A, A*,G S, L,
F, K. C I, V, T Y, R H 0, and Myzbut in one enbodi nent not P. In one
enbodi ment, the isolated peptide is a peptide of up to 10 am no acids
conprising SEQ ID. NO 58 but not SEQ ID. NO 17. -4g- Note S of Table 1:
‘where Xi, X2 and X3 are as JBABREd CONTBQEDD. NO 56 and "a," is selected
fromthe group consisting of K I R H 0, L, V, A and G and "a2" is
selected fromthe group consisting of S, P, RT, H K O, L, V, A G §
and |. INptohef Balolfi nent, "a," is not acetylated, or where al is K, Kis
not acetyl; r . ar [ he isol ated
pepti de %Iégr%ae?i&gegsﬁdég{hf ?Fo ?B cgrln%sﬁlﬁj%fclg’cg’ ]goso frgfecl) ’s(?ir?iigmglg%sﬁkﬁ” ’ E“NO. 59. Note 6
of Tabl elyvinehassdaoiippund? with HasiSfuncteonalgrougs isulmstituited oBHR N4tdbmildD. 56 and where

"a" is selegte Lo h roup consisting of S, R K H O, T, I, L, V, A
and G aﬁﬁgmﬁbfgihﬁer’ymée?%s lected fromthe group consisting of A V, I, L,

G K HeR e daand F oor. : I; f to 10 ami no acids conprising
SEQ. ID.Xzﬂﬁe?%gﬁO%@eggﬁgm@%ﬁ%’égﬁﬁﬁa ‘E?}ez W, Madueno JA, Gonzal ez R
Jurado R hov.ehj .n . . .oelective.decrease of CD26
express i‘%"r‘]‘%ﬁ‘cw a% 1%:2{1@15% 8%&1]1\%\53 10 %ﬁ’? éaglltése‘d'mlzﬁndﬁ%% a&tﬁ%ﬂ"&s’q acﬂiese?ur?ﬁﬁe hol . 1992
Nov 1; 1488B{. BDM8.B5. Vanham G Kestens L, De Meester |, Vingerhoets J,
‘Penne G Vanhoof G Scharpe S, Heyligen H, Bosmans E, Ceuppens JL, et al.
Decr eased expression.of the menory marker CD26 on both CD4+ and CD8+ T

| ynphocyNotss2 of Tablel: nf ect ed subj ects. JAcquir |mmune Defic Syndr. 1993

Jul ,-6(7):749-57. Schols D, Proost P, Struyf S, Wiyts A De Meester |,
Schar pe whereiraX Baetpsted)frommhe group consisting of K, H, R, §, T, O, Cit, Hci, Dab, Dpr,

or gljrcine based compounds with basic functional groups substituted on the N-terminal

- (e.g., Nlys), hSer, Val(betaOH)and wherein X, is selected from the group consisting of
A, LL V,K P,G,HR,S, O, Dab, Dpr, Cit, Hci, Abu, Nva, Nle and where X; can be
N-methylated,and wherein Xj is selected from the group consisting of I, V, P, wherein in

one embodiment, X3 is not N-methylated. In one embodiment, the isolated peptide can

be an amino acid sequence of up to 10 amine acids, but is not SEQ. ID. NOs. 2 or 17.

Note 3 of Table 1:
wherein X, X; and X; are defined as in Seq. ID. NO. 56, and wherein “a” is selected
- from the group consisting of S,P,I, R,C, T,L, V,A,G,K,H,R,0,C, M, and For an

isolated peptide up to 10 amino acids comprising said sequences.

Note 4 of Table 1:

wherein X;X,X;P are as defined in SEQ. ID. NO. 56 and “b” is selected from the group
consisting of A, A*,G,S,L,F,K,C,L, V, T, Y, R, H, O, and M, but in one embodiment
not P. In one embodiment, the isolated peptide is a peptide of up to 10 amino acids
comprising SEQ. ID. NO. 58 but not SEQ. ID. NO. 17.
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, - 43( 3" [Article in Japanese] Eguchi K, Ueki Y, Shinmnura C,

Ssii’%u PR LRy R gga:aﬁ”a*%%‘émﬁféfi‘éﬁa“anésthhﬁfﬁ’?d

ti ssue ofropptéreitisg WK KHEMBL, wlAsw@andJ‘FmraabetedJ@&atthg?o uplo

142(12): 4233 40. g gﬁ(%& Chieco P, Mazziotti A Bol ondi L,
Caval | ar FOREStngG6S, nBTdhpgpst e ds dnoge eppadimept.(ag’ds netx pr essi on i n
human hegatypa&d, bivBére 64 K, K5 Hot ad El@fnotSE@gﬁ)’N(ﬂQ' 3{bdd : 337-45. Hinke
SA, Pospisilik JA Denmuth HU, Mannhart S, Kuhn-Wache K, Hoffmann T,

Ni shi mur embodiperidhe isplated penirde SOBERSERD top}0seng asids cpmprisiegSEQ.ID. ( DPI V/ CD26)
degradatNgnsgqf gl ucagon. Characterization of glucagon degradation products
and DPI V- resistant anal ogs. JBiol Chem 2000 Feb 11;275(6):3827-34.
Marguet D, Baggio L, Kobayashi T, Bernard AM Pieces M N el sen PF, Ri bel
U Wt aNgle of Tabe wcker DJ, V\agt mann N. Enhanced insulin secretion and

i mproved glucose tolerance in mce |acking CD26. Proc Natl Acad Sci U S A
2000 Junwhdie X9 kdl 3G S aiefibedaos iy, IEQNQh5651dMW@'i@seﬁcteMﬁGHa K, Qsubo

T, Ueki Y, Sh H,_ Mat VA t al. | t

of Tal fbeEomnBREingct KBy Ko Rerh Ly ohdnf ol WHATLH ds stlacied; heunmt o1 0

arthri t'ﬁom%@étgﬁoﬁélstmﬁ%g ut, L1@(K)H91@fb T, &?ﬂrrssr%rﬁebm#% Kamoun M
nal

Dotti M _ Farber Gal etta Rost ani A | ongi t udi study of the T
cel | acti0anipgacigrsomprsipgSEQ; Wm&m c pr ogressive multiple |




sclerosis. JNeurol Sci. 1995 Jun,-130(2):178-82. -51- CLAIMS Wat is
claimed is: 1. An isolated peptide consisting of up to 10 am no acids, said
peptide conprising the am no acid sequence of XI X2 X3P (SEQ ID. NO 56)
wherein Xlis RX2 is | or V, where it can be NNnethylated; X3 is I, or V
and can be N-nethylated, Pis a proline or a proline anal ogue, or an

anal ogue, derivative, or functional variant thereof having the sane
activity thereof, or a pharmaceutical salt thereof, but wherein SEQ |D.
NO 56 is not SEQ ID NO 2 or 17. #2-The isol ated peptide of claim1,
wherein each of X2 and X3 are | or V. 3. The I sol ated peptide of claiml
or 2 wherein X2 is |. 4. The igqhatedc “BEQ? @ of claim1 or 3 wherein X3 is

Y o The BRoudh iy AARlAes Rl RS BhéHRvchid WY, 18RS/ Mhdop, Of up O 7
am no aci e 150 pep ahy one claiml'to 5 conprising
the for nusaectxvak{éd(&sa@m}omprdsﬁonm 0$?fromiéWel-mfvcled individgalg JX3 are as

defined i to 5 and "a" is S, P, I, R

CT, LV, AP@%A%B%&%M?@&? 70The i sol ated peptide of any one of clains

1 to 5 wherein SEQ - ID. NO 56 is the first four amino acids at the

N—termnu - 52- ne of clains

o " TR L B i renbdl PhaE QRSB Sor. T

X2, and XBesAigln 85 Boshins B CeuppaimILoaial. Aecrehsed wRprésston of themderidyy miagker, A* G
CD26 on both CD4+ and CD8+ T lymphocytes of HIV-infected subjects. J Acquir

Immune Defic Syndr. 1993 .Jul,'6(7) 1749-57,

Schols D, Proost P, Struyf S, Wuyts A, De Meester I, Scharpe §, Van Damme J, De
* Clercq E. CD26-processed RANTES(3-68), but not intact RANTES, has potent anti-
HIV-1 activity. Antiviral Res. 1998 Oct;39(3):175-87. Erratum in: Antiviral Res 1999

Jan; 40(3):189-90.

Oravecz T, Roderiquez G, Koffi J, Wang J, Ditto M, Bou-Habib DC, Lusso P, Norcross
MA. CD26 expression correlates with entry, replication and cytopathicity of
monocytotropic HIV-1 strains in a T-cell line. Nar Med. 1995 Sep;1(9):919-26. Comment
in: Nat Med. 1995 Sep;1(9):881-2.

Nishikawa Y, Nakamura M, Fukumoto K, Matsumoto M, Matsuda T, Tanaka Y,
‘Yoshihara H. [Adenosine deaminase isoenzymes in patiénts with Graves' disease] Rinsho
Byori. 1995 Oct;43(10):1057-60. [Article in Japanese]
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blood and thyroid tissue of patients with Graves' disease. J fmmunol. 1 989 Jun

15,142(12):4233-40.




S, L, F, K C I, V, T, Y, R H 0, or M wherein A* denotes a D am no acid
of I Alanine. 9. An isolated peptide of claim8 wherein "b" is A 10. An

i sol ated peptide of any one of clainms 1 to 6, having the fornul a:

alaz2Xl X2X3P (SEQ ID. NO 59) wherein X1, X2, and X3 are as defined in any
one of clains 1 to 6 and "al" is K, |, R

HOL,V, A orGanda2isS,P,RT,HKO,l V,AGS orl. 11. An isol ated peptide
of any one of clains 1 to 6, having the fornula: aX1X2 X3Pb (SEQ I1D. NO
60) wherein X1, X2, and X3 are as defined in any one of clains 1 to 6 and

"a" S SeoBBK , , @RflliarA, ABerfint dipeplidyll, G K, H
R 0, 5§te%§ Bﬁlyéi’do Bocmg‘lzoslt) I\g%zggmp%?t?&gﬁé’f claim 105‘3 \/\/nterlt,,aelpnﬁl}”1 is A 13.

An i sol pepsidassd¥t(DRB TVICLA6A e¥nrassien ipumangpaiesplldarcarsinogiacy Hematolngs. 1, 3,

4, 5, 7, 14 A8, 22, 23, 24, 31, 32-35. 14. An isol ated peptide of
cl ai c’:%é@i’"g%ﬁd'%gf Any one of SEQ ID. NGs. 1, 3, 4, 5, 7, 10, 12, 14,

18, 22, 23, 24, 31, 32-35 or an anal ogue derivative, or functional

(a0 20t ARk B, T PGS Rl Sty mocut cal ool

SEQ | DNishi¥6dra B, Pedon R@, mhltoshdlfhtmpbppéﬁtnep@awﬁéﬁwlf@m SEQ ID. NO 5,

| t th
activi ¢ gt abef Shgaid Chfrapilizatitl SR G e Raplitn pOREG L DRILOD 15 SO
pept i derefstaniahaldge JHioldrinnB00D Reb 11.875(6p5827a%. DPPI V  activity of about 75%

or less as conpared to a saline control. 18. An isolated peptide of any one
of clains 1 to 16 having i munol ogical activity. 19. The isol ated peptide

of any m%ueincm #glFL, K dbayabi, T, BeiafUA M, Piefted MeNiefen PE/Ribells and/ or a
nodi fied N-term nus. 20. The IS§|]:Q'[ ed Qerpsujlde of, cl al m 19, .having a

modi f i edVatangls FiDyeker DJ, Wagimann
ghicose tolerance in mice lacking CD26. Proc Nail Acad Sci U S A. 2000 Jun

6:97(12):6874-9.

nhance n secretion an 1mprov’ed

Nakao H, Eguchi K, Kawakami A, Migita K, Otsubo T, Ueki Y, Shimomura C, Tezuka
H, Matsunaga M, Maeda K, et al. Increment of Tal positive cells in peripheral blood from
patients with rheumatoid arthritis. J Rheumatol. 1989 Jul;16(7):904-10. '

Constantinescu CS, Kamoun M, Dotti M, Farber RE, Galetta SL, Rostami A. A
- longitudinal study of the T cell activation marker CD26 in chronic progressive multiple
sclerosis. J Newrol Sci. 1995 Jun; 130(2):178-82.




21. The isolated peptide of claim20, having an am dated C-term nus. 22.
The isol ated peptide of any one of clains 1 to 21, nodified by at |east

one substitution of a D amno acid. 23. A pharmaceutical conposition
conprising the peptide of any one of <clains 1 to 22 and a
pharmaceutical | y-acceptabl e carrier, dijuent, or excipient. 24. A use of a
peptide conprising an am no acid sequence listed in any one of clains 1 to
22 or a pharmaceutical conposition GEAFMS m 23 for treating and/or
preventing infection in a subject. 25. The use of claim 24, wherein the
pepti de nodul ates innate imunity in the subject, thereby treating and/or
preventi nHaPR cldihegid:-on in the subject. 26. The use of claim 24, wherein
the infection is a mcrobial infection. -54- 27. The use of claim 26,
wherein the infection is selected fromthe group consisting of an infection

by a bacteriu an jnf.egtion by .a fungus, .an infection hy a .parasite, and
an infection by a v%*?d%oﬁatfg.pﬂ%e EES g(ﬂfaﬂpnﬁoz " A 2SSl BRYEE i um i s
a Gampositive or cdaiRBiielsbni® A€ iRfubhtd of29. The use of claim 27,
wherein the bacteriumis_selected fromthe group consisting of E. coli,

Kl ebsi el | a pneunoni ae, PXeXiSsbdiQ.dB: N§).3635a, Sal nonella spp.,

St aphyl OCQRSUS aureus, Streptococcus spp., and vanconyci n-resi st ant

ent erococcus. 30. The use of claim 27, wherein the fungus is selected from
the groupX;ie®nsi sting of a nould, a yeast, and a higher fungus. 31. The use
of claim27 wherein the parasite is single-celled or nulticellular. it

32. The udzisder M, siheredt cihis Nrmethplatedar asite is selected fromthe group

consi sti ng, R Q@aﬂq%ﬁ%%&ﬁwgq ypt ospori di um parvum Cycl ospora

cayet anensi’s,’ an sma gondii. 33. The use of claim 27, wherein the
virus i s Bapsqophbed aprolinaaadoglics i on  sel ected fromthe group consisting of
Al DS, avian flu, chickenpox, cold Sores, . . . .

or an andlogue, derivative, or functional variant thereof having the same activity

thereof, or a pharmaceutical salt thereof, but wherein SEQ. ID. NO. 56 is not SEQ.

ID.NO. 2 or 17.
2. The isolated peptide of claim 1, wherein each of X; and X; are Lor V.
3. The isolated peptide of claim 1 or 2 wherein X; is L.

4. The isolated peptide of claim 1 or 3 wherein X; is V.

5. The isolated peptide of any one of claims 1 to 4 consisting of up to 7
amino acids.
6. The isolated peptide of any one of claim 1 to 5 comprising the formula:

aX;X, X3P (SEQ. ID. NO. 57)
wherein X, X, and X; are as defined in any one of claims 1 to 5 and “a”is S, P, L R,
C,T,LLV,AG, K HR,0,C,M,orF.

7. The isolated peptide of any one of claims 1 to 5 wherein SEQ. ID. NO.
56 is the first four amino acids at the N-terminus of the peptide.




common col d, gastroenteritis, glandular fever, influenza, |ower respiratory
tract infection, neasles, nmunps, pharyngitis, pneunonia, rubella, SARS,
and upper respiratory tract infection. 34. The use of claim 33, wherein
the virus is respiratory syncytial virus (RSV). -55- 35. The use of claim
24, wherein the subject has, or is atg4isk of having, infection. 36. The
use of claim 24, wherein the peptide i's adm nistered orally, parenterally,
transder mal | y, 8i nt r Anassidted peptide jpifl kP ore of Aalmisii 1617 adrhprisingtheby osnoti c
punp. 37. A use of a peptide of any one of clains 1 to 22 by assaying a
di agnost i for®@®lap e of a subject for dipeptidyl peptidase-4 (DPPIV) activity
and admnistering to thg ﬁ?ﬂ##ﬁ?@ ngﬂSi@& of the invention in the

er condi

presence of a DPPIV substrate u ti'ons that would permt DPPIV to
react wi tWwherem XyKstand g are ashdefieediint dny aneddiclaimns 1 o6 6 BRPIY mdt,iAT Gy as

conpar ed rql he peptide ,1s indicative that the subject
woul d be #%&oﬁgﬁléOYUﬂigaﬁ'&’e@[%éﬁt‘%%@g‘%\na‘?rg’ct)‘?s C@G‘T’d’é(b?"r‘ 8 consi sti ng
essenti al Ayan@fe. an am no aci d sequence of TABLE 1, or an anal ogue,
derivative, or variant thereof or pharnmaceutical acceptable salt thereof.

39. An isol ated peptide of claim38 but not conprising an am no acid
sequence of SEQ ID, NOs. W/ r. 36 0. .An. 4 sol ated peptide of 4 to 10
am no aci ds cofpri sﬁﬂgﬁﬂ%‘?g‘?ﬁ%‘%"gﬁaﬁ“gs ﬁ%ﬂcg ngTABLE 1, or an anal ogue,
derivative, or variant thereof or pharmaceutical acceptable salt thereof,
but no conprising an amno acid sequence of . SES. ID. NGs. 2, 17, 36, 44
and 54. 41. Anl@.sol Andselgiedpengide obpaay eng ofslainsd e bahayngthedfornyly: 10 ani no

acid peptide, said pept] i S frmul a: X1X2 X3P (SEQ ID. NO
56) wherein X is K, H, 51&?“?;3&5‘,5 t%??gﬁne 'as(séZd conmpound with a basic
f unct i onawhgemip, XuhadiX;ateat defined in any one of claims 1 to 6 and “a,” isK, L R,

H,O,L,V,A,orG,and ;is 5,P,R, T,H, K, O,L, V, A, G, S, or L.

11.  Anisolated peptide of any one of claims 1 to 6, having the formula:
aX X2 X3Pb (SEQ. ID. NO. 60)
wherein X; X, and X; are as defined in any one of claims 1 to 6 and “a” is S, R, K, H,
O,T,LL V,AorG,and “b”is A, V,LL, G, K, H, R, 0,8, TorF.

12.  Anisolated peptide of claim 10, wherein “b” is A.

13.  Anisolated peptide of claim 1 comprising any one of SEQ. ID. NOs. 1,
3,4,5,7,10,12, 14, 18, 22, 23, 24, 31, 32-35.

14.  Anisolated peptide of claim] consisting of any one of SEQ. ID. NOs.
1,3,4,5,7,10, 12, 14, 18, 22, 23, 24, 31, 32-35 or an analogue, derivative, or
functional variant thereof having the same activity thereof, or a pharmaceutical salt
thereof.

15.  Anisolated peptide of any one of claims 1 to 12 comprising SEQ. ID.
NO. 5.




on the Nntermnal, hSer, or Val (beta OH), Ct, hci, Dab, or Dpr; -56- X2
isA I, L V, KK P, G H R S 0, Dab, Dpr, Gt, Hci, Abu, Nva, Ne,
where it can be N-nethylated; X3 is I, V, P, and can be N-nethylated, P
is a proline or a proline anal ogue, or an anal og, derivative or functional
vari ant thereof, or pharmaceuti cal saég thereof but wherein SEQ ID. NO
56 is not SEQ ID. NO 2, 17 or 36. 427 "The isol ated peptide of claim41,
wherein X1 is K, R S, 0 or a glycine based conmpound with a basic
functional group substituted on the N-ternmnal. 43. The isolated peptide of
clai m 42, V\,herlé%?n xAnijisplated peptideigensistingafSEQ I NEb Sofr apalagseof cl ai ns 41

to 43 wherein,.xX2 is |.. . I i 3 f clains 41 to
44 wher ei 1F7¥81Y% %ﬁncﬂgpﬁ%ﬁggﬁgﬁr‘%‘&e}%&%%&? ?gﬁedl %%ctﬁrﬁtg%?%%&g% fgs of any one
of cl ai mepith#mhctufibal sald therddfe i sol ated peptide of 5 amino acids of any one

of claims 41 to 45. 48. The isol ated peptide of any one of clainms 41 to 45
or 47 conprising SEQ ID. NO 57: aX1X2 X3P wherein X1, X2, X3, and P are

defined as in any ope. Bélﬁﬁ 1«3 10118 that S ePPpehy/f rom t he
group consi stifrjl‘jgﬂ'I of 11&&2}1:9#1 ,eé?a‘tifc’ﬂ‘fs"@gﬁs Qo K, H, aR, 0, C M and F;
49. The i|ativiy eflalpep 76Ueordéssan yomparedto e kainescodtiok o 45 or 47 conpri si ng
SEQ ID. NO 58: XIX2 X3Pb -57- wherein X1, X2, X3, and P are defined as in

any one of clainms 41 to 45 and "b" is selected fromthe group consisting

of A A, G §gl. Knisoldeed fa@'plgi'\'de_o?an ondof dthindd 12896 %m@%mm%ld'gﬁﬁ

| at ed
peptide of claim49 wherein is A 51. An isolated peptide of 6 am no
aci ds corngtivgy.ng any one of clains 41 to 45.

19.  The isolated peptide of any one of claims 1 to 18, having a modified C-

terminus and/or a modified N-terminus.
20.  The isolated peptide of claim 19, having a modified C-terminus.
21. The isolated peptide of claim 20, having an amidated C-terminus.

22.  The isolated peptide of any one of claims 1 to 21, modified by at least

one substitution of a D amino acid.

23. A pharmaceutical composition comprising the peptide of any one of

claims 1 to 22 and a pharmaceutically-acceptable carrier, diluent, or excipient.
24. A use of a peptide comprising an amino acid sequence listed in any
one of claims 1 to 22 or a pharmaceutical composition of claim 23 for treating and/or

preventing infection in a subject.

25.  The use of claim 24, wherein the peptide modulates innate immunity in

the subject, thereby treating and/or preventing the infection in the subject.

26. The use of claim 24, wherein the infection is a microbial infection.




52. An isol ated peptide of any one of clainms 41 to 45 or 51 conpri sing

SEQ ID. NO 59: ala2X1X2 X3P, wherein X1, X2, X3, and P are defined as in
any one of clainms 41 to 45, "al" is K, I, R H 0, L, V\ A or G and "a2"
isS P, R T, H K 0 L,V A G S or |I. 53. An isolated peptide of any
one of clainms 41 to 45 or 51 conprisipg SEQ ID. NO 60: aX1X2 X3Pb X1,
X2, X3, and P are defined as in any one of clains 41 to 45, "a" is S, R K,
H 0, T, I, L27.V, Theufe éNclaind?26] whékeinVthe linfettionGs délectdd fom Ghe Soup, and F.
54. The isol ated peptide of any one of clains 41 to 53 wherein the Proline
anal ogue ?@lszs@n&eg ay irfpetipn: hyea éa@mmm&mﬁg byfa fpngus, pRAnfeptigoby 8r  pDhp.
55. The i e SRk ne of clainms 38 to 54, having a nodified
Cterm nuéﬁg%7%lrdoa megﬁ?lgié%g%ugrm nus. 56. The isol ated peptide of claim
55, having a nodified CGtermnus. 57. The isolated peptide of claim56,
havi ng an am dgted Cterm nus.. 2,2 ﬁ8..TI{le§J' sol ated peptide of, any one of
clains 38 to 51°-nodifs & 1) € s PVECIGHe TR 18 SFaPOSIENE 5 aci d.
59. The i gplatesiRenhédgual any one of clains 41 to 45 and 47 to 53,
wherein the 1solated peptide consists essentially of 5 to 10 am no acids
and SEQ ID. NO 56, 57, 58, 59 or 60 is at the NNtermnal of said

peptide. 60. T, i so] at ed ti f claimA4l conpriSi n 1 no acid
sequence sel etted ﬂ‘%ﬂsiet ec(i%% p‘@ﬁﬁ?lg?qhagf%%jfmlg%dech%%fﬁ@ﬂgl,gmgpl 8, 9,
10- 16, 18gondiBting@ Of E. 2t 2Kiebdflla Pheumniad \Pséadomdnadaerfdinodd Salbhelld 7, and
50. 61. The isolated peptide of claim4l conprising an am no acid sequence
sel ect ed $Wwom S@ipcoagssc ongess | Meplocgras |spp., N@Bd  vangurycigresgstag, 19, 20,
21- 25, 2e7 eré@dccﬁsl‘%’ 37-39, 42, 43 , 46, or 47. 62. The isol ated peptide
of clai mﬂ onpri'sing an am no aci d sequence selected fromthe group
consisting of SEQ ID. NOGs. 1, 3-7, 10-16, 18, 21-25, 27, 28, 31-35,

37-39, 42, 43 |, 46, _or 47. . . )
30. The use of claim 27, wherein the fungus is selected from the group

consisting of a mould, a yeast, and a higher fungus.

31. The use of claim 27 wherein the parasite is single-celled or

multicellular.

32. The use of claim 31 wherein the parasite is selected from the group
consisting of Giardia duodenalis, Cryptosporidium parvum, Cyclospora cayetanensis,

and Toxoplasma gondii.

33. The use of claim 27, wherein the virus is associated with a condition
selected from the group consisting of AIDS, avian flu, chickenpox, cold sores,
common cold, gastroenteritis, glandular fever, influenza, lower respiratory tract
infection, measles, mumps, pharyngitis, pneumonia, rubella, SARS, and upper

respiratory tract infection.

34. The use of claim 33, wherein the virus is respiratory syncytial virus

(RSV).




63. An isolated peptide of any one of clains 41 to 62 having DPPIV
activity of about 75%or |ess as conpared to a saline control. 64. An

i sol ated peptide of any one of clains 41 to 62 having innate immunity
nodul ating activity. 65. A pharnmaceutical conposition conprising the
peptide of any one of <clains 38 to 64cand a pharnmaceutical |l y-acceptabl e
carrier, diluent, or excipient. 66. A pharmaceutical conposition of claim
65 further conpbisi Myeane ofinlairhiZdl whereitbthe GibjecAhtss @rd$ adrigiepf haeingf any
one of clains, 41 to 64 or a pharnmaceutical conposition of claim®65 for
treating Iention- preventing infection in a subject. 68. A use of a peptide
of any one of clains 41 to 64 or a pharmaceutical conposition of claim®65
in the treatnment of a DPPIV-related condition. 69. A use a peptide of any
one of clains aa toTﬁa we of plimn2dewhéereil thec peptilsi tsi ealmhﬁstcx‘edioraﬂiﬁ for the

preventlon and/ t e of an i.nnate Jinmunit ted condition. 70.
e use oPEngrantye ttrER Ay, B, Py sronsR. ok fRtsior BORRRT o
nmodul at esp mﬁgate |mmn| ty in the subject, thereby treating and/or

preventing the infection in the subject. 71. The use of claim67, wherein
the infection is a m crobi aI infection. 72. The use of claim 71, wherein

the infection sel,e il o fhLaY CORNS stl infection by a
bacterium an ??ﬁ ec ﬁ%e f Bi%n({g%u(s){gj cfnr?f eﬂflatl)nﬁs byt%lzng)(agﬁyén £ 8nd an

i nf ect i ondiagndstivi s‘al.m‘ple 7o’f aTslnBJeus @'oﬂﬁlpébﬁdi)m pébtidukred QDPPIVE RECkLIdndM i S a
G ampositive or, Gam negatl ve bacterium 74. The use of claim73, wherein

the bact efdministeringsoche sample shs pertidgrafithe inventdonsin thy psgsepce ol DPPWV ebsi el | a
pneunoni ag, Raeudoim ’E%ﬁmﬁ@ﬁé*%ag%&ld NBbbA; 13 PRact g&g&ﬁx's%afaws

aureus, Streptococcus s , vanconycl n-resi stan erococcus.” 75. The
use of cl arhmeﬁﬂthe\nbthlcaomof DEPIViactirtyl & coalpacddetd af dontrol Wwithgutabgpeptiesi st i ng

of a moul 1% indicdtis that tﬁlenéjubjaec? woul l%rbefrlégp%nswe to the treatment.

38.  Anisolated peptide consisting essentially of an amino acid sequence of
TABLE 1, or an analogue, derivative, or variant thereof or pharmaceutical acceptable

salt thereof,

39.  An isolated peptide of claim 38 but not comprising an amino acid
sequence of SEQ. ID. NOs. 2, 17, or 36.

40.  An isolated peptide of 4 to 10 amino acids comprising the amino acid
sequence of TABLE 1, or an analogue, derivative, or variant thereof or
pharmaceutical acceptable salt thereof, but no comprising an amino acid sequence of
SEQ. ID. NOs. 2, 17, 36, 44 and 54.

41.  An isolated peptide consisting essentially of a 4 to 10 amino acid
peptide, said peptide comprising the formula:
X1Xz X3P (SEQ. ID. NO. 56)
wherein
Xi1is K, H, R, S, O, glycine based compound with a basic functional group substituted
on the N-terminal, hSer, or Val (beta OH), Cit, hci, Dab, or Dpr;




-60- 76. The use of claim 72, wherein the parasite is single-celled or
multicellular. 77. The use of claim 76, wherein the parasite is sel ected
fromthe group consisting of G ardia duodenalis, Cryptosporidium parvum
Cycl ospora cayetanensis, and Toxopl asna gondii. 78. The use of claim 72,
wherein the virus is associated with ﬁ condition selected fromthe group
consisting of AIDS, avian flu, chicke Béx, cold sores, common cold,

gastroent X it Asl, LgVardR| & Hf RYSI O, Dit, IDiRNCR, HEOABL, Wes DI1E,avikdy itichact
i nfection, neasles, nmunps, pharyngitis, pneunonia, rubella, SARS, and upper
respi r at obgNimpeldylafeds ecti on. 79. The use of claim 78, wherein the virus is

respirat Ofigissly%?}‘t&ﬂf[cayliﬂe%-n% éﬁed 80. The use of claim67, wherein the
, or’its a

subj ect ha risk o aving, infection. 81. The use of claim 80,
wher ei n thés ppplinder 4 praddeianalegwr,ed orally, parenterally, transdermally,
intranasally, by pulponary adm nistration, or by osnotic., PUVP. 82. The use
of an ant PHRlos der VAUV €6 Riptiane) vamant dhereqtoorahammageytigad salt ﬁ@@%he use of
claim 82,y LN SEE IBNIARIs8td Sot SEIBING, bh1F hesgeptide. 84, The use of
cl ai m 83 eree?n tﬁgfant}wg)otic an ijeptl e are used in the formof a
pharmaceutical conposition of claim®65. 85. The use of claim82, wherein

the antibiotic,|s usgd. r u of .the pepti.de, .-§1- 86. The use of any
one of clains to%g%lsgd‘?glﬁé?eﬁa&%%g?}@m f']dé”elf%e’ﬂg{édé gnRt ﬁ’eof’Bf"lg}y&fnea _

pr o- pept i giRe®LoRphaidangiea biat ﬁﬂﬁﬁ@{bﬂ[gi‘&%’fsuﬁﬂft@te_&@mﬂﬁﬁ Ritefsdalt 0 @ subj ect
into the peptide. 87. The use of claim 86 wherein the pro-peptide is a

fusion protein. conprising the peptide-and a delivery vehicle. 88. A
method for pregy ctifg WBRtdSlepRaSSPLSR! 41 MkiR %, iERPONST Ve to

44.  The isolated peptide of any one of claims 41 to 43 wherein X; is L.

45.  The isolated peptide of any one of claims 41 to 44 wherein X; is V.
46.  The isolated peptide of 4 amino acids of any one of claims 41 to 45.
47.  The isolated peptide of 5 amino acids of any one of claims 41 to 45.

48.  The isolated peptide of any one of claims 41 to 45 or 47 comprising
SEQ. ID. NO. 57:
aX; Xy X3P
wherein X; X, X3 and P are defined as in any one of claims 41 to 45 and “a” is
selected from the group consisting of S, P, LR, C, T, L, V,A,G, K, H,R,0,C,M
and F;

49.  The isolated peptide of any one of claims 41 to 45 or 47 comprising
SEQ. ID. NO. 58:
XXz X5Pb




treatment for a mcrobial infection or an imunity-rel ated di sorder,
wherein the treatnent conprises admnistering to the subject a peptide
conprising an amino acid sequence of claim39 or an anal ogue, derivative,
or variant thereof, the nmethod conprising assaying a diagnostic sanple of
the subject for DPPIV activity by adgbplsterlng to the sanple the peptide
of the invention in the presence of a PIV substrate under conditions

t hat V\DUWh&@i’nnX} SOPRL Varldop AR @éfinkidt 4 inhehySskséf dlafins 41 Whaseind HTes
reduction of DPPI'V activity as conpared to a control without the peptide

i s indi catelegted: frem thérgrovpisonsist 4, B GeSpbnBi e b ¥.(he.th.ddi®end. 89. An
agent re ive with the peptide of any one of clains 38 to 64. 90. The
agent of Claim 89, which is an antibody. 91. The agent of claim 90, which
is a nonoclonal antibody. 92. An isolated nucleic acid nolecul e encoding
the peptide of _any one of clainms 38 to 64. 93. A.reconbinant nucleic acid
construct conptd:si nEhftlﬁﬁlaF?GdleB'il‘ée ofcsleim 4 Whergine Bofis At ai m 92 operably | i nked
to an expression vector. 94. At |east one host cell conprising the

reconbi nant nucleic acid construct of claim93. -62- 95. A nethod for
produci ng a pefi.i deAndsghated pegidarofdnaminoacidd compusmgengfonawy chames 41 cl ai ns
38 to 64 or,_an anal ogue, derivative, or variant thereof, said nethod
conpri si rﬁﬁ"ﬁhe steps of (a) culturing the at |east one host cell of claim
88, under conditions allow ng expression of the peptide; and (b)
recovering the peptide fromthe at | east one host cell or culture nmedium

t her eof . SEQUENCE LASTsdI@ed pepidde phHhamprndhbicluimedd itoatSsor $heompnigiog NOVEL
PEPTI DES % ]%EE@E G AND PREVENTI NG | MMUNE- RELATED DI SORDERS, | NCLUDI NG
TREATI NG NTI NG | NFECTI ON BY MODULATI NG | NNATE | MMUNI TY <130>
190476- 382091 18, X, X5 X3P,

wherein X; X, X3 and P are defined as in any one of claims 41 to 45, “a;” is K, I, R,
H,O,L,V,A orG,and “a»»is S,P,R, T, H, K, O,L, V, A, G, S,or L.

53.  An isolated peptide of any one of claims 41 to 45 or 51 comprising
SEQ. ID. NO. 60:
aX; X, X;Pb
Xi, X, X3, and P are defined as in any one of claims 41 to 45, “a”is S, R, K, H, O, T,
LL V,AorG and“b”is A, V,LL,G,K,H,R, O, S, T, and F.

54.  The isolated peptide of any one of claims 41 to 53 wherein the Proline
analogue is selected from the group consisting of Pip, Thz, Fpro, or Dhp.

55.  The isolated peptide of any one of claims 38 to 54, having a modified

C-terminus and/or a modified N-terminus.
56.  The isolated peptide of claim 55, having a modified C-terminus.

57.  The isolated peptide of claim 56, having an amidated C-terminus.




<140> N A <141> 2006-10-04 <150> US 60/722,962 <151> 2005-10-04 < >
60/ 722,958 <151> 2005-10-04 <150> us 60/722,959 <151> 2005- 18- 04 1226028
60 <170> Patentin version 3.3 <210> 1 <211> 6 <212> PRT <213> Artificial
<220> <223> | MMUNOLOG CAL PEPTIDE <400> 1 Lys Ser Arg lle val Pro 15
<210> 2 <211> 6 <212> PRT <213> Artificial <220> <223> | MMUNOLOGE CAL
PEPTI DE <220> <221> M SC FEATURE <2288-X is equal to Acetylated K <220>

<221> msc_f eagé{r € Tﬁg ?s%fategdl Be‘ptiﬁé'})f any one of claims 38 to 51 modified by at least

one substitution of a D amino acid.

50.  The isolated peptide of any one of claims 41 to 45 and 47 to 53,
wherein the isolated peptide consists essentially of 5 to 10 amino acids and SEQ. ID.

NO. 56, 57, 58, 59 or 60 is at the N-terminal of said peptide.

60.  The isolated peptide of claim 41 comprising an amino acid sequence
selected from the group consisting of SEQ. ID. NOs. 1, 3-7, 8, 9, 10-16, 18, 19, 20,
21-25, 26, 27, 28, 31-35, 37-39, 42, 43 , 46, 47, and 50.

61.  The isolated peptide of claim 41 comprising an amino acid sequence
selected from the group consisting of SEQ. ID. NOs. 1, 3-7, 10-16, 18, 19, 20, 21-25,
27,28, 31-35,37-39, 42, 43 , 46, or 47.

62.  The isolated peptide of claim 41 comprising an amino acid sequence
selected from the group consisting of SEQ. ID. NOs. 1, 3-7, 10-16, 18, 21-25, 27, 28,
31-35, 37-39, 42, 43 , 46, or 47.

63.  Anisolated peptide of any one of claims 41 to 62 having DPPIV

activity of about 75% or less as compared to a saline control.

64.  Anisolated peptide of any one of claims 41 to 62 having innate

immunity modulating activity.

65. A pharmaceutical composition comprising the peptide of any one of

claims 38 to 64 and a pharmaceutically-acceptable carrier, diluent, or excipient.

66. A pharmaceutical composition of claim 65 further comprising an

antibiotic.




Page 1 <223> Xaa can be any naturally occurring amno acid <400> 2 Xaa Ser
Arg Ile Val Pro 15 <210> 3 <211> 6 <212> PRT <213> Artificial <220>
<223> | MMUNOLOG CAL PEPTIDE <400> 3 Ser Arg Ile val Pro Ala 1 5 <210> 4
<211> 5 <212> PRT <213> Artifici al <220> <223> | MMUNOLOG CAL PEPTI DE
<400> 4 Ser Arg Ile Vval Pro <219§ 5 <211> 5 <212> PRT <213>
Artificial <220> <223> IMVUNO_OGI CAL“PEPTIDE <400> 5 Arg Ile Val Pro Ala

67. A use of a peptide of any one of claims 41 to 64 or a pharmaceutical

composition of claim 65 for treating and/or preventing infection in a subject.

68. A use of a peptide of any one of claims 41 to 64 or a pharmaceutical

composition of claim 65 in the treatment of a DPPIV-related condition.

69. A use a peptide of any one of claims 41 to 64 or a pharmaceutical
composition of claim 65 for the prevention and/or treatment of an innate immunity-

related condition.

70. The use of claim 67, wherein the peptide or pharmaceutical
composition modulates innate immunity in the subject, thereby treating and/or

preventing the infection in the subject.
71.  The use of claim 67, wherein the infection is a microbial infection.

72.  The use of claim 71, wherein the infection is selected from the group
consisting of an infection by a bacterium, an infection by a fungus, an infection by a

parasite, and an infection by a virus.

73.  The use of claim 72, wherein the bacterium is a Gram-positive or

Gram-negative bacterium.

74.  The use of claim 73, wherein the bacterium is selected from the group
consisting of E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
spp., Staphylococcus aureus, Streptococcus spp., and vancomycin-resistant

enterococcus.

75.  The use of claim 72, wherein the fungus is selected from the group
consisting of a mould, a yeast, and a higher fungus.




15 <210> 6 <211> 5 <212> PRT <213> Artificial <220> Page 2 <223>

| MMUNOLOG CAL PEPTIDE <400> 6 Lys Ile Val Pro Ala 1 5 <210> 7 <211> 5
<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE <220> <221>
M SC FEATURE <223> xaa is equal to DD Armino Acid of Ala <220> <221>

m sc_feature <222> (5)..(5) <223> xag,can be any naturally occurring am no
acid <400> 7 Arg Ile Val Pro Xaa <210> 8 <211> 4 <212> PRT <213>
Artificial <22  The use of claim 72, wherein the parasite is single-celled or

multicellular.

77.  The use of claim 76, wherein the parasite is selected from the group
consisting of Giardia duodenalis, Cryptosporidium parvum, Cyclospora cayetanensis,

and Toxoplasma gondii.

78. The use of claim 72, wherein the virus is associated with a condition
selected from the group consisting of AIDS, avian flu, chickenpox, cold sores,
common cold, gastroenteritis, glandular fever, influenza, lower respiratory tract
infection, measles, mumps, pharyngitis, pneumonia, rubella, SARS, and upper

respiratory tract infection.

79.  The use of claim 78, wherein the virus is respiratory syncytial virus

(RSV).

80. The use of claim 67, wherein the subject has, or is at risk of having,

infection.

81. The use of claim 80, wherein the peptide is administered orally,
parenterally, transdermally, intranasally, by pulmonary administration, or by osmotic

pump.

82.  The use of an antibiotic in the use of any one of claims 67 to 81.

83.  The use of claim 82, wherein the antibiotic is used with the peptide.

84.  The use of claim 83 wherein the antibiotic and peptide are used in the

form of a pharmaceutical composition of claim 65.

85. The use of claim 82, wherein the antibiotic is used after usc of the

peptide.




<223> | MMUNOLOG CAL PEPTIDE <400> 8 Arg Val Pro Ala 1 <210> 9 <211> 4
<212> PRT <213> Artificial <220> <223> | MMUNOLOGE CAL PEPTI DE <400> 9
Page 3 Arg Ile Pro Ala. 1 <210> 10 <211> 5 <212> PRT <213> Artificial
<220> <223> | MMUNOLOG CAL PEPTI DE <220> <221> M SC FEATURE <223> xaa i s
equal to Ala -OH <220> <221> m scf egﬁg{e <222> (5)..(5) <223> xaa can be
any naturally occurring anmino acid <400> 10 Arg Ile val Pro xaa 1 5
<210> 11 86.  The use of any one of claims 67 to 85 wherein the peptide is used in

the form of a pro-peptide or substance that metabolizes once administered to a subject

into the peptide.

87. The use of claim 86 wherein the pro-peptide is a fusion protein.

comprising the peptide and a delivery vehicle.

88. A method for predicting whether a subject would be responsive to
treatment for a microbial infection or an immunity-related disorder, wherein the
treatment comprises administering to the subject a peptide comprising an amino acid
sequence of claim 39 or an analogue, derivative, or variant thereof, the method
comprising assaying a diagnostic sample of the subject for DPPIV activity by
administering to the sample the peptide of the invention in the presence of a DPPIV
substrate under conditions that would permit DPPIV to react with the substrate ,
wherein the reduction of DPPIV activity as compared to a control without the peptide

is indicative that the subject would be responsive to the treatment.
89.  An agent reactive with the peptide of any one of claims 38 to 64.
90.  The agent of claim 89, which is an antibody.
91.  The agent of claim 90, which is a monoclonal antibody.

92.  An isolated nucleic acid molecule encoding the peptide of any one of

claims 38 to 64.

93. A recombinant nucleic acid construct comprising the nucleic acid

molecule of claim 92 operably linked to an expression vector.

94. At least one host cell comprising the recombinant nucleic acid

construct of claim 93.




<211> 5 <212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE
<400> 11 Arg Ala val Pro Ala 1 5 <210> 12 <211> 6 <212> PRT <213>
Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 12 Arg Arg Ile vat Pro
Ala 1 5 Page 4 <210> 13 <211> 5 <212> PRT <213> Artificial <220> <223>
| MUNCLOG CAL PEPTIDE <400> 13 Arg Lys val Pro Ala <210> 14 <211> 5
<212> PRT <213> Artificial <220>

95. A method for producing a peptide comprising an amino acid sequence

of any one of claims 38 to 64 or an analogue, derivative, or variant thereof, said
method comprising the steps of:

(a) culturing the at least one host cell of claim 88, under conditions
allowing expression of the peptide; and

(b)  recovering the peptide from the at ieast one host cell or culture medium
thereof.




<223> | MMUNOLOG CAL PEPTIDE <400> 14 Arg Ile Val Pro Lys 1 5 <210> 15
<211> 5 <212> PRT <213> Artificial <220> <223> | MMUNOLOGE CAL PEPTI DE
<400> 15 Arg Pro Val Pro Ala 1 5 <210> 16 <211> 5 <212> PRT <213>
Artificial <220> <223> | MMUNOCLOG CAL PEPTIDE <400> 16 Arg Ile Pro Pro Ala
1 5 Page 5 <210> 17 <211> 5 <212> PRT <213> Artificial <220> <223>

| MMUNOLOG CAL PEPTI DE <400> 17 Arg Ile Val Pro Pro

SEQUENCE LISTING
<110> Inimex Pharmaceuticals, Inc.

<120> NOVEL PEPTIDES FOR TREATING AND PREVENTING IMMUNE-RELATED
DISORDERS, INCLUDING TREATING AND PREVENTING INFECTION BY
MODULATING INNATE IMMUNITY

<130> 190476-382091

<140> N/A
<141» 2006-10-04

<150> us 60/722,962
<151> 2005-10-04

<150> Us 60/722,958
<151> 2005-10-04

<150> us 60/722,959
<151> 2005-10-04

<160> 60
<170> PatentIn version 3.3

<210> 1

<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 1
Lys Ser Arg Ile ga1 Pro
1

<210> 2

<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>
<221> MISC_FEATURE
<223> X is equal to Acetylated K

<220>
<221> misc_feature
<222> Q)..(

Page 1




15 <210> 18 <211> 7 <212> PRT <213> Artificial <220> <223>

| MVUNCLOG CAL PEPTIDE <400> 18 Arg Ile Val Pro Ay Ay Ala 1 5 <210> 19
<211> 6 <212> PRT <213> Artificial <220> <223> | MMUNOLOGE CAL PEPTI DE
<400> 19 Ay Gy Ile val Pro Ala 1 5 <210> 20 <211> 5 <212> PRT <213>
Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 20 Ay Ille Val Pro Ala
1 5 Page 6 <210> 21 <211> 5 :

<223> Xaa can be any naturally occurring amino acid
<400> 2 '
iaa Ser Arg Ile ga1 Pro

<210> 3

<211> 6

<212> PRT

<213> aArtificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 3
ier Arg Ile val gro Ala

<210> 4

211> 5

<212> PRT

<213> Artificial

220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 4
ser Arg Ile val Pro
1 5

<210> 5

<21l> S

<212> PRT,
<213> artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 5
Arg Ile val Pro Ala
1 5

<210> 6

<211> 5

<212> PRT

<213> aArtificial

<220>
Page 2




<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 21
Arg Ely Val Pro Ala 5 <210> 22 <211> 5 <212> PRT <213> Artificial <220>
<223> | MMUNOLOG CAL PEPTIDE <400> 22 irg Ile Val Pro Sly <210> 23 <211> 5
<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE <400> 23
Arg Ile Val Pro Ser 15 <210> 24 <211> 5 <212> PRT <213> Artificial
<220> <223> | MMUNOLOG CAL PEPTIDE <400> 24 Arg Ile Val Pro Leu

<223> IMMUNOLOGICAL PEPTIDE
<400> 6

Lys Ile val Pro Ala

1 5

<210> 7

<211> 5

<212> PRT
<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>
<221> MISC_FEATURE . .
<223> Xaa 1is equal to D- Amino Acid of Ala

<220>
<221> wmwisc_feature

<222> {5)..(5 . . ,
<223> Xaa can be any naturally occurring amino acid

<400> 7
Arg Ile val Pro Xaa
1 - 5

<210> 8

<211> 4

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 8
Arg val Pro Ala
1

<210> 9

<211> 4

<212> PRT

<213> artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 9

Page 3




1 5 Page 7 <210> 25

| MMUNOLOG CAL PEPTI DE
<212> PRT <213> Artificial
Arg Ile Pro Val

<223> | MMUNOLOG CAL PEPTI DE

<220>

Ala 15

<210> 28 <211> 5

?rg Ile Pro Ala.

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

10

5

PRT
Artificial

IMMUNOLOGICAL PEPTIDE

MISC_FEATURE

<211> 5
<400> 25 Arg Hi s Val

<223> | MMUNOLOGE CAL PEPTI DE
<213> Artificial

lle Pro Ala 1 5

<213> Artificial
Pro Ala 15

<212> PRT

<220>
<210> 27 <211> 5 <212> PRT
<400> 27 Arg Val

Xaa is equal to Ala -OH

misc_feature
(5)..(5)

Xaa can be any naturally occurring amino acid

10

Arg Ile val Pro Xaa
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11

5

PRT .
Artificial

IMMUNOLOGICAL PEPTIDE
11

Arg Ala val Pro Ala
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

12

6

PRT
Artificial

IMMUNOLOGICAL PEPTIDE
12

érg Arg Ile val Ero Ala

Page 4

<220> <223>
<210> 26 <211> 5
<400> 26




<223> | MMUNOLOG CAL PEPTI DE

<400> 28

<212> PRT <213> Artificial <220>
Arg Ile lle Pro Ala 1 5 Page 8 <210> 29 <211> 5 <212> PRT <213>
Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 29 Ala Val Pro lle Arg
15 <210> 30 <211> 5 <212> PRT <213> Artificial <220> <223>
| MUNOLOG CAL PEPTIDE <400> 30 Ala Pro val Ile Arg 1 5 <210> 31 <211> 5
<212> PRT <213> Artificial <220>

<210> 13

<211> 5

<212> PRT

<213> Artificial

<220> ’

<223> IMMUNOLOGICAL PEPTIDE

<400>

13

Arg Lys val Pro Ala
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

5

PRT. L.
Artificial

IMMUNOLOGICAL PEPTIDE
14

Arg Ile val Pro Lys
1 5

<210
<211>
<212>
<213>

<220>
<223>

<400>

15

5

PRT
Artificial

TIMMUNOLOGICAL PEPTIDE
15

Arg Pro val Pro Ala
1 5

<210>
<211>
<212Z>
<213>

<220>
<223>

<400>

16

5

PRT
Artificial

IMMUNOLOGICAL PEPTIDE
16

Arg Ile Pro Pro Ala
1 5

Page 5




<223> | MMUNOLOG CAL PEPTIDE <400> 31 Arg Ile Val Pro Ala 1 5 <210> 32
<211> 7 <212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE

<400> 32 Cys Arg Ile Val Pro Ala Cys 1 5 Page 9 <210> 33 <211> 5 <212>
PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE <220> <221>

M SC_FEATURE <223> Xaa is equal to | with an NVt backbone <220> <221>

m serfeature <222> (2)..(2) <223> xaa can be any naturally occurring am no
acid <400> 33 Arg xaa val Pro Ala 1 5 <210> 34

<210> 17

<21l> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<40G> 17
Arg Ile val Pro Pro
1 5

<210> 18

<211> 7

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 18
?rg Ile val Pro §1y Gly Ala

<210> 19
<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 19
gTy Gly Ile val Ero Ala

<210> 20

<211> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 20
Gly Ile val Pro Ala
1 5

Page 6




<211> 5 <212> PRT <213> Artificial <220> <223$ | MVUNCLOG CAL PEPTI DE

<220> <221> M SC FEATURE <223> xaa is equal to Awith an N-nethyl ated
backbone <220> F <221> misc _feature <222> (5)..(5) <223> Xaa can be any
naturally occurring amno acid <400> 34 Arg Ile val Pro Xaa 1 5 <210> 35
<211> 5 <212> PRT <213> Artificial <220> <223> | MMUNOLOGE CAL PEPTI DE
Page 10 <400> 35 Arg Ile Val Pro Phe 1 5 <210> 36 <211> 5 .<212> PRT
<213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE

<210> 21

<211> §

<212> PRT

<213> Artificial

<220> '
<223> IMMUNOLOGICAL PEPTIDE

<400> 21
Qrg Gly val Pro Ala
5

<210> 22

<211> 5§

<212> PRT

<213> aArtificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 22
Arg Ile val Pro Gl
1 5 Y

<210> 23

<211> 5§

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 23
Arg Ile val pro Ser
1 5

<210> 24

<211> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 24
Arg Ile val pPro Leu
i 5
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<220> <221> M SC_FEATURE <223> xaa is equal to Ctrulli nleI <220> <221>
msc _feature <222> (1)..(1l) <223> xaa can be any naturally occurring am no
acid <400> 36 xaa Ile val Pro Ala 1 5 <210> 37 <211> 5 <212> PRT <213>

Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 37 Arg Leu Val Pro Al a
1 5 <210> 38 <211> 5 <212> PRT <213> Artificial <220> <223>
| MMUNOLOG CAL PEPTIDE <400> 38 His Ile Val Pro Ala 1 5 Page 11 <210> 39

<211> 6

<210> 25

<211i> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 25
Arg His val pro Ala
1 5

<210> 26

<211> §

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEFTIDE

<400> 26
Arg Ile Pro val Ala
1 5

«210> 27

<211> 5§

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 27
Arg val Ile pro Ala
1 5

<210> 28

<211> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 28
Arg Ile 1le Pro Ala
1 5
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<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE <400> 39
Ile Arg Arg Val Pro Ala 5 <210> 40 <211> 5 <212> PRT <213> Artificial
<220> <223> <400> 40 Ala Arg Val Pro Ala 1 5 <210> 41 <211> 5 <212>
PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 41 Ile Arg
Val Pro Ala 1 5 <210> 42 <211> 5 <212> PRT <213> Artificial <220>
<223> | MMUNOLOG CAL PEPTI DE :

<210> 29

<21l> 5

<212> PRT

<213> Artificial

<220> o
<223> IMMUNOLOGICAL PEPTIDE

<400> 29
Ala val Pro Ile Arg
1 5

<210> 30
<211> 5§
- <212> PRT
<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPYIDE

<400> 30
Ala Pro val Ile Arg
1 5

<210> 31

<211> 5

<212> PRT .
<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 31
Arg Ile val Pro Ala
1 5

<210> 32
<21l> 7

<212> PRT |
<213> aArtificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 32
Cys Arg ITe val gro Ala Cys
1
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<220> <221> M SC_FEATURE <223> xaa is equal to

<221> nmistfeature

am no acid <400> 42 xaa Ile Val Pro Ala 1 5
<213> Artificial <220> <223> | MMUNOLOGE CAL PEPTI DE <400> 43 Ser |l e Val

Pro Ala 1 5

O ni thine Page 12 <220>

<222> (1)..(1) <223> xaa can be any naturally occurring:

<210> 43 <211> 5 <212> PRT

<210> 44 <211> 13 <212> PRT <213> Artificial <220> <223>

| MMUNOLOG CAL PEPTI DE <400> 44 Val ser Ile Ile Lys Pro Ala Arg Val Pro Ser

Leu Leu

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

15 10 <210> 45 <211> 7

33

5

PRT_ .
Artificial

IMMUNOLOGICAL PEPTIDE

MISC_FEATURE .
Xaa is equal to I with an NMe backbone

misc_feature
(2)..(2 . \ .
Xza can be any naturally occurring amino acid

33

Arg Xaa val Pro Ala
1 5

<210>
<211>
<212>
<213>

<220>
223>

<220>
<221>
<223>

<220>
<221>
<222>
«223>

<400>

34

5

PRT .
Artificial

IMMUNOLOGICAL PEPTIDE

MISC_FEATURE )
Xaa is equal to A with an N-methylated backbone

misc_feature

(5)..(5

Xaa can be any naturally occurring amino acid

34

Arg Ile val Pro Xaa
1 5

<210>
<211>
<212>
<213>

<220>
<223>

35

5

PRT
Artificial

IMMUNOLOGICAL PEPTIDE

Page 10




<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE <400> 45
Lys Pro Ala Arg Val Pro Ser 1 5 <210> 46 <211> 6 Page 13 <212> PRT <213>
Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 46 Arg Val Pro Ser Leu
Leu 1 5 <210> 47 <211> 6 <212> PRT <213> Artificial <220> <223>

| MMUNOLOG CAL PEPTIDE <400> 47 Lys Pro Arg Ala Val Pro <210> 48 <211> 5
<212> PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTI DE

<400> 35
Arg Ile val Pro Phe
1 5

<210> 36

<211> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>
<221> MISC_FEATURE
<223> Xaa s equal to citrulline

<220>
<221> misc_Teature

<222> (1)..(QD
<223> Xaz can be any naturally occurring amino acid

<400> 36
Xaa Ile val Pro Ala
1 5

<210> 37

<211> 5§

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 37
Arg Leu val Pro Ala
1 5

<210> 38

<211> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 38
Kis ITe val pro Ala
1 5
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<400> 48 Pro Ala Arg Val

Artificial
<210> 50

| MMUNOLOG CAL PEPTI DE

<211> 4 Page 14 <212> PRT
<400> 50 Arg val

Pro 15

<210> 49 <211> 4 <212> PRT <213>
<220> <223> | MMUNOLOQ CAL PEPTIDE .<400> 49 Ile Arg Val Pro 1

Pro Ser

<213> Artificial <220> <223>

1 <210> 51 <211> 3 <212>

PRT <213> Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <400> 51 Arg Val

Pro 1

<210>
<211
<212>
<213>

<220>
<223>

<400>

39

6

PRT
Artificial

IMMUNCLOGICAL PEPTIDE
39

{'le Arg Arg val Pro Ala
5

<210>
<211l>
<212>
<213>

<220>
<223>

<400

40

5

PRT
Artificial

40

Ala Arg val pPro Ala
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4]

5

PRT
Artificial

IMMUNOLOGICAL PEPTIDE
41

Ile Arg val Pro Ala
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

42

5

PRT
Artificial

IMMUNOLOGICAL PEPTIDE

MISC_FEATURE
Xaa is equal to ornithine

page 12




<211> 6 <212> PRT <213> Artificial <220>
<400> 52 Pro Ser Val Pro dy Ser 15 <210>
<220> <223> | MMUNOLOG CAL PEPTI DE

<210> 54 <211> 11 Page 15 <212> PRT

<210> 52
PEPTI DE
<213> Artificial
Hs Pro Ser 15
<220> <223> | MVMUNOLOG CAL PEPTI DE

ser Lea Leu 1 5 10 <210> 55 <211> 3 <212> PRT

<220>
<221>
<222>
<223>

<400>
Xaa Ile val Pro Ala
1 5

misc_Teature

0..(@ _ _ ,
Xaa can be any naturally occurring amino acid

42

<210>
<211>
<212>
<213>

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> A3
ser Ile val Pro Ala
1 5

43

5

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 44

val ser Ile Ile Lys Pro Ala Arg val ;50 Ser Leu Leu
1 5

44

13

PRT
Artificial

<210>
<211>
<21i2>
<213>

<220>
<223>

<400
Lys Pro Ala Arg ¥a1 Pro ser
1

45

7

PRT
artificial

IMMUNOLOGICAL PEFPTIDE
45

<210> 46
<211> 6

pPage 13

<400> 54 Arg Ile Val

<223> | MMUNOLOGE CAL
53 <211> 6 <212> PRT
<400> 53 Ay Leu Lys
<213> Artificial

Pro Ala Ille Pro Val




<213> Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <220> <221>

msc _feature <222> (1)..(2) <223> X1 is selected fromthe group consisting
of KK H R S T, 0, CGt, Hci, Dab, Dpr, or glycine based conpounds wth
basi ¢ functional groups substituted on the Ntermnal (e.g., Nys), hser,
val (betaoH). X2 is selected fromthe group consisting of V,.1, K P, and H
[including an isolated peptide of up to 10 am no acids conprising an am no
aci d sequence of SEQ ID. NO 55.1 <400> 55 x1 x2 Pro 1 <210> 56 <211>
4 <212> PRT <213> Artificial <220> <223> | MMUNOCLOQ CAL PEPTIDE <220>
<221x=ZYA>scPRTeat ure <222> (1)..(3) <223> wherein X1 is selected fromthe
group?tBnAdifisdabf K, H, RS, T, 0, Gt, ‘Hci, Dab, Dpr, or glycine based
conmpepgrds with basic functional groups substituted on the N-term nal

(e. g=<223x yRMUNGLOGTCAL vREPTIDEt a0H) and wherein X2 is selected fromthe group

consi‘:ﬂd;n fA I, L V K P, G H R S 0, Dab, Dpr, Gt, Hci, Abu,
Nva, e and where x2 can be N-nethyl ated, and wherein X3 is selected from
t he glrgou@ (E'omsiiestlsiengmuf i, v, P, wherein in one enbodinent, Page 16

<210> 47

<211> 6

<212> PRT

<213> Artificial

<220> :

<223> IMMUNOLOGICAL PEPTIDE

<400> 47

kys Pro Arg Ala ¥a1 Pro

<210> 48

<21l> 5

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 48
Pro Ala arg val Pro
1 5

<210> 49

<211> 4

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 49
{Te Arg val Pro

<210> 50
<2il> 4

Page 14




X3 is not NNnethylated. In one enbodi nent, the peptide can be an am no acid
sequence of up to 10 am no acids conprising SEQID. NO 56, but not SEQ

ID. NOS. 2 or 17. <400> 56 X1 X2 X3 Pro 1 <210> 57 <211> 5 <212> PRT
<213> Artificial <220> <223> | MMUNOLOG CAL PEPTIDE <220> <221>
msc_feature <222> (2)..(4) <223> wherein x1, x2 and X3 are defined as in
seq. ID. NO 56, and wherein' a' is selected fromthe group consisting of
s, P, 1, R CT L VA G K HRO0 C M and F or an isol ated
peptide up to 10 amino acids conprising SEQ ID. NO 57. <400> 57 a x1 x2
X3 Pre2i2s5 pre210> 58 <211> 5 <212> PRT <213> Artificial <220> <223>

1 MVUNGRES® @uiti P} DE <220> <221> misc_feature <222> (1)..(3)

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 50
?rg val Pro Ser

<210> 51
<211> 3

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 51
érg vai Pro

<210> 52

<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNCLOGICAL PEPTIDE

<400> 52
iro Ser val Pro ?1y ser

<210> 53

<211> 6

<212> PRT

<213> artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<400> 53
Gly Leu Lys His ;ro Ser
1

<210> 54
<211> 11

Page 15




<223> wherein x1x2x3P are as defined in SEQ ID. NO 56 and "b" is selected
fromthe group consisting of A, A*A, G S, L, F, K C I, V, T, Y, R H 0,
and M but in one enbodi nent not P. In one enbodinent, the isolated
peptide is a peptide of up to 10 am no acids conprising seQ ID. NO 58.
In one enbodi nent, the peptide is not SEQ ID. NO 17. <400> 58 x1 x2 x3
Pro b Page 17 1 5 <210> 59 <211> 6 <212> PRT <213> Artificial <220>
<223> | MMUNOLOG CAL PEPTIDE <220> <221> misc_feature <222> (3)..(5) <223>
Where X1, X2 and X3 are as defined in SEQ ID. NO 56 and al is selected
fromtém2grerp consisting of K I R H O, L, V, A- and Gand a2 is
sel ect®d3f r Sn¥tf61YYr oup consisting of 5, P, RT, H K O, L, V, A G S, i
. in 9ng, enbodinent, al is not acetylated, or where al is K K is not
acet yl<22ad remunopecISHQPEPDDENO. 2. I n one enbodi nent, the isolated peptide
conpryégabug4 to 10 am no acids conprising SEQ ID. NO 59. <400> 59 al a2
X

X1l x2 ro 15 <210> 60 <211> 6 <212> PRT <213> Artificial
Arg Ile val pro Ala Ile Pro val Ser Leu Leu
1 s 10
<210> 55
<211> 3
<212> PRT
<213> Artificial
<220>

<223> IMMUNOLOGICAL PEPTIDE

<220>

<221> misc_feature

<222> (1)..(2) '
<223> X1 is selected from the group consisting of K, H, R, S, T, 0, Cit, Hci,
pab, Dpr, or glycine based compounds with basic functional groups substituted °
on the N-terminal (e.ﬁ., Nlys), hser, val(betaCH).

X2 is selected from the group consisting of v, I, K, P, and H [including an
isolated pept;gejof up to 10 amino acids comprising an amino acid sequence of
SEQ. ID. NO. .

<400> 55

X1l X2 pro
1

<210> 56
<211> 4

<212> PRT

<213> artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>

<221> misc_feature

<222> (13..(3) .

<223> wWherein X1 is selected from the group consisting of K, H, R, 5, T, 0,
Cit, Hci, Dab, Dpr, or glycine based compounds with basic functional groups
substituted on the N-terminal (e.g., Nlys), hser, val(betaoH)and wherein X2
is selected from the group consisting of A, I, L, V, K, P, G, H, R, S, 0, Dab,
Dpr, Cit, Hci, Abu, Nva, Nle and where X2 can be N-methylated,and wherein X3
is selected from the group consisting of I, v, P, wherein in one embodiment,
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<220> <223> | MMUNOLOG CAL PEPTIDE <220> <221> miserfeature <222>
(2)..(4) <223> where x1, X2 and X3 are as defined in SEQ ID. NO 56 and
where "a" is selected fromthe group consisting of 5, R K H 0, T, I, L,
V, A and G and wherein "b" is selected fromthe group consisting of A V,
I, L, G K H R 0, 5 T, and F or a peptide of up to 10 am no acids
conprising SEQ I'D. NO 60. <400> 60 a X1 x2 x3 Pro b 1 5 Page 18

X3 is not N-methylated. 1In one embodiment, the peptide can be an amino acid
sequence of up to 10 amino acids comprising SEQ. ID. NO. 56, but not SEQ. ID.
NOs. 2 or 17.

<400> 56

§1 X2 X3 Pro

<210> 57
<211> S

<212> PRT .
<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>

<221> misc_feature

<222> (2)..(4) . . X
<223> wherein X1, X2 and X3 are defined as in Seq. ID. NO. 56, and wherein
“a” is selected from the group consisting of s, P, I, R, C, T, L, V, A, G,
K, H, R, 0, C, M, and F or an isolated peptide up to 10 amino acids comprising
SEQ. ID. NO. 57.

<400> 57

a x1 X2 X3 Pro
i

<210> 58

<211> 5

<212> PRT |
<213> Artificial

<220> '
<223> IMMUNOLOGICAL PEPTIDE

<220>

<221> misc_feature

<222> (1)..(3) i . e s

<223> wherein X1X2x3P are as defined in SEQ. ID. NO. 56 and "b" is selected
from the group consisting of A, A*,G, S, L, F, K, C, I, V, T, Y, R, H, 0, and
M, but in one embodiment not P. In one embodiment, the isolated peptide 15 a
peptide of up to 10 amino acids comprising SEQ. ID. NO. 58. In one
emBodiment, the peptide is not SEQ. ID. NO. 17.

<400> 58

X1 x2 X3 Pro b
pPage 17




1 5

<210> 59

<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220>
<221> misc_feature

<222> (3)..(5) .

<223> where X1, X2 and X3 are as defined in SEQ. ID.NO. 56 and al is
selected from the group consisting of K, I R, H, 0, L, V, A, and G and a2 is
selected from the group consisting of 5, P, R T, H, K, O, L, V, A, G, S, I .
In one embodiment, al is not acetylated, or where al is K, K is not acetylated
or not SEQ. ID, NO. 2. In one embodiment, the isolated peptide comprises up
to 10 amino acids comprising SEQ. ID. NO. 59.

<400> 59
al az X1 X2 X3 Pro
1 5

<210> 60

<211> 6

<212> PRT

<213> Artificial

<220>
<223> IMMUNOLOGICAL PEPTIDE

<220

<221> misc_feature

<222> (2)..(4) .

«<223> where X1, X2 and X3 are as defined in SEQ. ID.NO. 56 and where “a” is

selected from the group consisting of 5, R, K, H, O, T, I, L, V, A, and G and
wherein “b"” is selected from the group consisting of A, v, I, L, G, K, H, R,
gé S, T, and F or a peptide of up to 10 amino acids comprising SEQ. ID. NO.
<400> 60

a Xl X2 X3 Prob
1 S
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