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The present invention relates generally to peptides and specifically to
peptides effective as therapeutics and for drug discovery related to

pat hol ogi es resulting from mcrobial infections and for nodul ating innate
imunity or anti-inflamuatory activity. BACKGROUND OF THE | NVENTI ON [ 00021
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cat het eri zat 'R [00031 Current sales of antibiotics are US$26 billion

wor | dwi de. Hovvever, the overuse and sonetimes unwarranted use of
antibiotics have resulted in tREEPORTHRINVENTAGNNtI bi oti c-resi stant
strains of bacteria. Antibiotic resistance has becone part of the medi cal

| andscape. Bﬁ)géfgl a such as vanconycin-resi stant. Enterococcus, and
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their antibi 5t devel oprment programs. However, with the dramatic rise of
antibiotic resistance, including the energence of untreatable infections,
there is a clear unnmet nmeE@ACKGREUNDOFTHE/INVENBI®N anti-m crobi al

t her api es, and agents that —TApact on rnnate Tmuni ty woul d be one such

cl ass of age 0004] The innate inmune systemis a highly effective and
evol ved gene gp ]d %:I‘I@ES diseases are the leading causé of death worldwide. According to a

H

1999 World Health Organization study, over 13 million people die from infectious
diseases each year. Infectious diseases are the third leading cause of death in North
America, accounting for 20% of deaths annually and increasing by 50% since 1980.
The success of many medical and surgical treatments also hinges on the control of
infectious diseases. The discovery and use of antibiotics has been one of the great

~ achievements of modern medicine. Without antibiotics, physicians would be unable to
perform complex surgery, ehemotherapy or most medical interventions such as

catheterization.

[0003] Current sales of antibiotics are US$26 billion worldwide. However, the
overuse and sometimes unwarranted use of antibiotics have resulted in the evolution
of new antibiotic-resistant strains of bacteria. Antibiotic resistance has become part
of the medical landscape. Bacteria such as vancomycin-resistant Enterococcus, VRE,
and methicillin-resistant Staphylococcus aureus and MRSA, strains cannot be treated

with antibiotics and often, patients suffering from infections with such bacteria die.



system Elenments of innate immunity are always present at |ow | evels and
are activated very rapidly when stinulated. Stinulation can include

i nt eract iwo 0af0483BRct eri al signaling nolecul es with patter ®RCrax®gnissdon
receptors on the surface of the body's cells or other nechani sns of

di sease. Every .day, .humans are exposed to_tens f .t housands of potenti al
pat hogeni ¢ rrfA’(?F'g'(S’%l‘E]QﬁF%‘f?éy bsR3a tP?P@ OPBBE&Q%O ‘tf%?uq\/\%easinfﬁb%‘fs“(fi he air we
breathe and HORIPMNAEREmaRElaPeANErRaQRiSl tORAbariEs KL etk balkRer LAERLy | MMuNe
system acts to prevent these pathogens from causing disease. The innate
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recognition elenents and thus takes days to weeks to respond. Even when
adapt i ve i mrilApacyon mnaiedmepynify|wauddibogne sygle elasrfiagantsi t may take three days
or nore to respond to a pathogen whereas innate imunity is inrediately or
rapi diy (ROUTGaRYR! inAfkSmnl ABY o RWRIEY, dr AR RotiBTkREN diferS  ect Of
functions includi ng phagocytic cells, cg | enent, etc, but s general ly

i nconpl et el ysysroher Bleoedts oGamateaiimyursyeak alngy stpreyent anlatveveliranmeare r esponses
are "triggered.' by the bindi of mcrohi.al signaljng nolecules with
pattern rec?deiaieﬁdﬁryrr@B‘é’B( 8[’]8" Yupagdr T‘T‘P‘af‘R‘gc?‘b‘é’é‘gf’%f@eraﬁlot“ﬁg surface of
host cells. Naiaéﬁamignélhggﬁole&n@scma phtteE FcBRRLAK RocBFiBMRRANE QIRIBSE tHen the
i nfl ammatory response. wever too severe an inflammuatory response can

result in rebpbnsedlsohatheamechnmrsmisull dissaseh &Evetyadiy, humahsiane exposed togems case
sepsis and p ntially death can occur. [0005] The release,of structural
conponent s f?%ot(r?’no'i’Sr"i‘f1 %sc(%lfipé)ges"tt'ﬁb%a %gea‘ﬁrfP'ﬁbOL’f%aP St rﬁuglé&ﬂ?gégd A VAET Wmrat or y

response, WhingBst\he fir wirditeakeahdtn shifads, (petstang ppesle fHat deltyuchl athbahnate
condi tion, sepsis. Sepsis occurs in approximately 780,000 patients in North
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may be a conplication o e treatnent o rauma; cance maj or surgery.
Sever e sepsi sndatigersspdedic Bhandibilympiecpredrbshalseiids albyayts pesémf dfteariad or y

response and. body organ Eﬁ% intof ai,é. Up to, 120, 8100 deat hs occur
annual Iy in m@e%ﬁtﬁkyea@ﬁe 'galyamj%m_ & fritaey e ehogery The §§aﬂ_“ﬁf90! ve
pat hogeni ¢ FhALRONSRMY RERirdlantphfichFord &F shBfiLlRBghi(i6n Slemef@Rhd BRRIALs Wi ch
is a |leading cause of death anong humans. Gramnegative bacteria are the
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G am negat | vEEREUE ATPoke e CEMOK QA PPAd ¢ 2 R gHipeLeas innate
immunity is immediately or rapidly (hours) available. Innate immunity involves a
variety of effector functions including phagocytic cells, complement, etc, but is
generally incompletely understood. Generally speaking many innate immune
responses are “triggered” by the binding of microbial signaling molecules with pattern
recognition receptors termed Toll-like receptors on the surface of host cells. Many of
these effector functions are grouped together in the inflammatory response. However
too severe an inflammatory response can result in responses that are harmful to the

body, and in an extreme case sepsis and potentially death can occur.

[0005] The release of structural components from infectious agents during infection
causes an inflammatory response, which when unchecked can lead to the potentially

lethal condition, sepsis. Sepsis occurs in approximately 780,000 patiénts in North



can all cause sepsis. [00061 The presence of m crobial conponents induce
the rel ease of pro- inflamuatory cytokines of which tunor necrosis
factor-ccwQUBIB4§38) is of extrene inportance. TNF-a and oPR&rCA02/01830
pro-inflammatory cytoki nes can then cause the rel ease -of other

pro-inflammatory. nedi ators and |l ead to an inf ] tory cascade. G am
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menbrane coppAR@fiy sddh&@?ﬁédﬁ%}ﬁ& Rl Ay Bl LSmAL @Ak 6f BE1RGNIA 86
endotoxin). Endotoxin in the blood, called endotoxem a cones primarily

from a bact etrawha,icahese oF major aurgernyaydelere sepsiseersats whenithejbedyeiaoremthelmddn

antibiotics. G.ampositjve sepsis n, be caysed by . r e o
bact er 1 al cePY T REHSBR RS duf PRy FefBiEERg el ofp of P ackins
pept i dogl ycaBcduP@nuallh @iihe  frih SERSERAb ¥ERisS SBRSE by aBio'iBRI10€ PARbgeny
capsul ar pol ysacchari des nmade by Staphyl ococci. Bacterial or other
non- marmmal | afMEIRAZaRIKAS Or [QXins k'éﬂ'\*?ﬁ’hﬁ’ﬁ&{ (egn SEPURemip ewhishts § leading shyss of
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cont ai ns CpGadibeiatet &dthi siets diatasas. Nlicetedvgram-pgos @it @aayria ot befindréasig
nmethylated form |n_addition to their tural rel ease during bacterial

i nfections, SHPF B% pfgcgions: e‘g&aﬁbﬂ‘iga%ﬁa'&{] é@“&ﬁ&g‘évert@céﬁ‘é@émgfhec"ﬁé’”ﬂ%&’é??%i al
cell wall cgg;ngp@ﬁgesse%g§ and LTA and probably also bacterial DNA This can
then hinder recovery frominfection or even cause sepsis. [00071 Cationic
pepti des are being increasingly recognized as a form of defense against

i nfection, alG0§6LigHepreserngjodmiefobiat cempensotyrindusd theretdage ofqirent i fi ¢ and

it t i m bi al effect k, RE W, d R
Cehrer. 1006mam iy Rulebes ShedieRiimp sty Taebr bt 00k clitrems now
sour ce of anfﬂ]&irf%j:é? STNF LMD thd? p%—%fﬁmb&%t(ﬁ(ﬁies %Fﬁ ﬁ\%a)c?use% tefAL €

pepti des having antim crobial activity have béen i1solate roma w de
vari ety of ofgheimosnflinmatatyumediatscindpeqst tb de snfanovatdey ascetefsannmechani sm

agai nst m croor.gani sns such as bacteria and_yeast. Generall t hese
cgti oni c pep?‘?&i‘@ge HPars ‘%WB&‘S‘h?a“P%‘ﬁé&gﬁetfe ?Fé’iof){l%?a{aic?ﬁ'élr%?rdpe'ééﬁaf‘?/i ty on
bacteria by tghssmat 1ipshoyshéthahne (194; ARbISHIEd PRARNASBxinRNBnddlo TR Heases,

form ng channel's or lesions. In gram negative bacteria, they interact with
LPS to per neblgpd.icaied ¢nslowxemia ramdspaimearily &rau mlpcterigl méédtiopr andonaydbeupt ake

acr oss the oM Sl IRIGANG A ATCERSioh: LIS SH PPL RS Can FEIDLARE, uRxTP! €S

of cationic antimcrobial pe es Inc
cecropins, aitkas@gfbaiensl cellG4BdoniiRments kich 4s lpR&idea adid@reasi ngl y

recogni zed t Q(?pttidcs)gl(}:l?anp(%%t) ,i rﬂgringsre?glsggsg (}:)(t)l?fgnsersi r?lade by Streptococci, or capsular
polysaccharides made by Staphylococci. Bacterial or other non-mammalian DNA
that, unlike mammalian DNA, frequently contains unmethylated cytosihe—guanosine
dimers (CpG DNA) has also been shown to induce septic conditions including the
production of TNF-a. Mammalian DNA contains CpG dinucleotides at a much lower
frequency, often in a methylated form. In addition to their natural release during
bacterial infections, antibiotic treatment can also cause release of the bacterial cell

wall components LPS and LTA and probably also bacterial DNA. This can then

hinder recovery from infection or even cause sepsis.

[0007] Cationic peptides are being increasingly recognized as a form of defense
against infection, although the major effects recognized in the scientific and patent

literature are the antimicrobial effects (Hancock, R.E.W., and R. Lehrer. 1998.



ot her aspects of innate immunity (Hancock, R E W and G Di anond. 2000. The
role of cationic peptides in innate host defenses. Trends in M crobiol ogy
8:402-410wp 030838 Cck, R E.W 2001. Cationic peptides: eff@crara20m3dnnate
i muni ty and novel antim crobials. Lancet I nfecti ous Di seases 1:156-164)

al t hough it s not known if mc 0 effec fu ns are
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suppress cytokine production in response to LPS, and to varying extents

can prevent pkernganismhobknatydevieole peptidesprovisista deense n}@rzhﬂn@rm againsy whet her
such effects_a due n due to
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i nduced, in mea@mnsexetrt)thehahhmnganblyacmw ombsct@ia by dteedditiaf wiihghal i ng
nol ecules like LPS, by a regulatory pathway simlar to that used by the
manmal i an i nfXiARlagyEmasHmb re'il%%qlmrﬁast?ateﬁ foriimg chaistsoir designs- dmgram-

transcripti oae afGL QécterNFItl'% intEREd Ofth £PB ﬁgérqfé??lhrz@ﬁ{e%%l ARG 1dagingave a

key role in I natelmTun Miut at1 ons t ect the tion o
anti bacteri ato q@h‘mrordetsd ophake ectossehe outer mainbrame laed paressetottioe dyagplemial

chal | enge. t at of the Toll psophi | a that |ead
Co°" decy ens cleBRraEy FgARPIsSAT rtionis it aup T pebtii nEwer REPhadEn

suscepti bi | i §afedstng 84chdins, hd@Rkaihidkections. In humans, patients with
specific granul e def|C|ency syndrone, conpletely Iacklng i n a-defensins,

suffer fromf re%ent and severe bacterial infections. Qher evidence
i ncl udes t helG0RBLRegsntly ityhasbeesinerepsngly srcogpiged thiesuch persides oo affecusizg3
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recorded at Ssi éni'c peptl may al SO regul ate
cell magrati mheoft@upnmmepMets hemnaﬂelﬂoslidef@fsed éllrkﬁdsyihaslctdbldmgyo&nobam erial
i nfections. For exa man a- defensin peptides, HNP-1 and HNP-2,

have been i ndPRcER £o hé\()ﬁodpﬁfe‘&lc BERSIBY: &&fﬁtters ‘aé‘tqaﬁ immynity aadnesel and
human T cel | &tmerm%neét InfRGoAUREsEST: ‘i'?é £8P A (jﬂﬁ ?:’%R‘?Was n&tqin%% iflS
s and nenory T cel

chenoattractants for 1nmmature dendritic cel s through
i nteraction thetahtu@ERehialSindiekfactoy {funthienspoe tidegendenti oni ¢ pepti de, PR-39 was
found to be chenpotactic for neutrophils. It is unclear however as to
whet her pept differen structur dco itions share these
properties. ’[ogggllgﬂmﬁ'ﬁaeuomcrf)gelpéd%ma'& Wétly rt%ﬂ] ?’ rllfﬂ cls PP i s
produced by LP¥eh®LTAPISueH eanTs pdptigts Gan shpprad d_?ﬁik&ﬁel preduckioR uﬂ#él’spd]ﬁe
inflanmatory di sorders and airway epithelium The characteristic feature

of cathel i ci @ilPapd taeasying extenis gan P@\Y@Pt lethal shacku Elorieverdehasinoy bean t he
N-term nus PhroREPas" SUHRAR: LW TR AR SRNO S dd%gd&'tﬁé Bepttdes to LPS and LTA,

or due to a direct interaction of the peptides with host cells. Cationic peptides are
induced, in response to challenge by microbes or microbial signaling molecules like
LPS, by a regulatory pathway similar to that used by the mammalian immune system
(involving Toll like receptors and the transcription factor; NFxB). Cationic peptides
, therefore appear to have a key role in innate immunity. Mutatione that affect the
induction of antibacterial peptides can reduce survival in response to bacterial
challenge. As well, mutations of the Toll pathway of Drosophila that lead to
decreased antifungal peptide expression result in increased susceptibility to lethal
fungal infections. In humans, patients with specific granule deficiency syndrome,
completely lacking in o-defensins, suffer from frequent and severe bacterial

infections. Other evidence includes the inducibility of some peptides by infectious



Cathelicidin peptides are stored as inactive propeptide precursors that,
upon stinul ation, are processed into active peptides. SUWARY OF THE

| NVENTI ONWP®3/048883 The present invention is based on the sedirrao2disseovery

t hat based on patterns of polynucleotide expression regul ated by endot oxi c

Ilpopolysaccharlde | i potei choic acjd CE or ot her cellular
conponent s (#egts; and e ypR/high coneentrations thalhaye begnrsaedsd @) sites Qi af f ect ed by

catl oni ¢ pePhifita R CHAtie BEARRs HAT JN0VElulaE CPRHIHSo Rebropltheor reduce

sepsi s and/or 1 nflamration | a su ct rt ase e use of
cationi ¢ pepibillgsofasukacyteolo, contbat bz&mrladmﬁédtlbys sEéreathpQ enhiaumar g- of
i nnat e |nnun|ty t hat do not tr| ?lr the sepsis reaction and that can

bl ock/ danpendefensin peptidenHN NEspthave bearpigdicated to haypidrectehggotichicone
enbodi ment . &dIRL RS rqrﬁ)nfme! &l@qun&ne aRg %%ug}t&%h&i fufifin BRATEN0 afoar
| a ory i nduci ng

polynucleotl ated one or nore se s'or in

agents and l@mcbad@fénimyttﬁacaatslfonmna:e@tded@nmcqmlrs@mu d&:@horﬂ' Meenethhaghof t he
invention includes contacting the polynucl eotide or Fénucleotldes W th
one or nore @EHAGLiongyith CﬁRpaMﬂﬁ%tl}erf?ﬂh‘é!l“?\@até)@é%ﬂ%’“%d) ontatfqurg 1 he

pol ynucl eot | e gb RRLYIUELERLLRSI, VRI0PH04BRAT, PETHGANRLARARG vi th 2

cationic pepti el t her sinul aneous I mredi at er.
Di ff erences diffferepk presseomdcoenmbeitioos slt;hretrhes;dmope“rasence and absence of the
cationic peptide, and a change in expression, either up- or

down-regul at i's 'ndi ative of a.pal nuc eotid pat n, of
ponnucIeotiG@@lmhaT §Yngs B?%Péﬁh%yﬂﬁ %Bg#%“SF ﬁhfﬁg % dP?ﬁducing
agent and i niyBlotdesteffscts Qadtis OMinfanN@Pdtindeyted Buri hh%nﬁ&ﬁgatsoidla& dndventi on
provi des a polynucleotlde or polynucl eotides identified by the above

met hod. Exanfpr‘é@’ erithelerp s (The gharpgignististeateref catgelicadigmgptadss ns shighdevghe LPS
LTA or % 8Ted16%fenfﬁuim rIPrRﬂﬁ'L d%e;ﬁrB §§l8.¥snt%8£@d RLLRYid %Sges a

related age ano € I nventron provi

met hod of i déﬁlhbli(ydhﬂg)eﬁll'ﬂesageﬂbreﬂ hﬁtnabmmmp@eiﬂs ipBecOrsotsithdtaapuat i on
i ncluding conbining a polynucleotide identified by the method set forth
above with aHimyatgn, mré?%s%‘%BW%EY%PFWe% he polynucleotide in the
presence of the agent is nodul ated as conpared with expression in the
absence of the agent and wherein the nodul ation in expression affects an

inflammatory or septic res pogg MM&LEF TARRYBRTIORPodi nent, the

invention provides a method . of polynucleotlde

cxpr oot o opL Fhd b B b R SRR
patterns of polynucleotide expression regulated by endotoxic lipopolysaccharide,
lipoteichoic acid, CpG DNA, or other cellular components (e.g., microbes or their
cellular components), and affected by cationic peptides, one can screen for novel
compounds that block or reduce sepsis and/or inflammation in a subject. Further,
based on the use of cationic peptides as a tool, one can identify selective enhancers of
innate immunity that do not trigger the sepsis reaction and that can block/dampen

inflammatory and/or septic responses.

[00012] Thus, in one embodiment, a method of identifying a polynucleotide or
pattern of polynucleotides regulated by one or more sepsis or inflammatory inducing
agents and inhibited by a cationic peptide is provided. The method of the invention
includes contacting the polynucleotide or polynucleotideé with one or more sepsis or

inflammatory inducing agents and contacting the polynucleotide or polynucleotides



absence of a cationic peptide and 2) detecting a pattern of pol ynucl eotide
expression for the cells in the presence and absence of the peptide. The
pattern oWwoai3messsin t he presence of the peptide representrETichbigsnon of
an inflammatory or septic response. |n another aspect the pattern obtained

in the presence of .the peptide is ¢ ared to the pattern of..a test
oo ©o M asaons PRoNlsRer SmaRemonyy abarmedReR b miferentd;
anot her aspegt eﬁpba%siif)ﬂ\éﬁéﬁét&%d%qr{é plesere SRIMRRLAL Jf dRNdakibhR epiidel B a

foregoing nethod. [0012] In another enbodi nent, the invention provides a
met hod of i delmnige yi ergpresaionagjthet up-hartdosmiragwesorn, imiadisativemfrs pojyrivgleode act i ng

O 0L o RS R  P CHB R UL S v

pol ynucl eot i dgenk ind iMBibXee 59 ACAtISic pERidRYEMNandtBer abRdtihati®bnasn pRVRREGD W th
expression of the polynucleotide in the absence of the agent and wherein
t he modul at e@olsRuileasisie on Pplysugleatiden idspnligitiinbsrbeye methad e Bxapple3f048383
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reaction in a subject. on agent 1 ncrea e expression
of an anti -i nfitrabigbtanponpots Yorumlyeombitetion Eeesq), ar yelatbdiagensn- | i mi ti ng
anti-inflanmmatory pol ynucl eoti des encode proteins such as IL-i R

t ist h 1 (Al 167887), |L-10 R beta .(AA486393),.I1L-10 R al ph
(000872) e TRE i e FRBA sins KR gt 5 PrES RERPOP! ieiEmesn P
(H98636) , TN%Jn@ﬁﬁPBI@Eks@EQ@Er thlaPin{afi64 AHBRN g cdnfbifnk AklongueRbilde egul at or
of HLA Il (R39227), TG--

i nduci ble early growth response 2 (A1473938),
CD2 ( AA9277identifigd byl the igthahggiorth above withen @p@neeigreinenpisatiomeipbet , t he
agent decrease he. ex ssiaon of. pol ynucl eot i des_encodi pnr ot easone
Subuni t s 1 nvAry R AT PR R ROt B Db Bl e B
(NM_013371) . id the abs2nésgrabé agdnbend apéwin theyhodalatias irddkpadstiagarfeat awf protein
ki nases. In one aspect, the agent is a peptide selected from SEQ ID
NO 4-54. [ 00MBRMMAtey Of RRICARM9APGent , the invention provides a method of
identifying a pattern of polynucleotide expression for identification of a

conpound thajoe3¢| §fhhAELYemisiA ifie iTVRAGH Hravide sx]emm%fii&%ﬁf}hﬁgw I ncl udes
detecting a pattern of polynucleotide expression for cells contacted in
t he presencepatun abpdyrnelofida cxatisami for inpdptiordef, anvinBareinatorher gatitern in t he

presence of the pe ti?e represents. sti ion,of, te jmunity;
fetecting a paceer b df SomtRberloriRL ek Toctisl o DNG fehdiiiat by i
the presencea@n@ dfesdati6MEPEpE anii2e deteftiry DpttieR] 6 pélfriuclebBdd 8ptessioppound
that is simlar to the pattern observed in the presence of the cationic
peptide, is fandhecslls yethgfpresence and absence of the peptide. The pattern obtained in the

presence of the peptide represents inhibition of an inflammatory or septic response.

In another aspect the pattern obtained in the presence of the peptide is compared to

the pattern of a test compound to identify a compound that provides a similar pattern.

In another aspect the invention provides a compound identified by the foregoing

method.

[0012] In another embodiment, the invention provides a method of identifying an
agent that enhances innate immunity by contacting a polynucleotide or
polynucleotides that encode a polypeptide involved in innate immunity, with an agent
of interest, wherein expression of the polynucleotide in the presence of the agent is
modulated as compared with expression of the polynucleotide in the absence of the

agent and wherein the modulated expression results in enhancement of innate



a conmpound that enhances innate imunity. It is preferred that the conpound
does not stinmulate a septic reaction in a subject. [00141 In anot her
enbodi merwp oBlgs3Bhventi on provides a nethod for inferringPaTgisare183of
infection in a mamal i an subj ect from a nucleic acid sanple of the subj ect

b dent i f t | | | eot i d
Dhttern excrilmenty Py e sdas dos aop iy AR ReRP s i Bast Bt Iy
| east 2 pol yeu@ﬁs%@étl t«ﬂ@%\?ém lmS@s ﬁa@ex redsicH aaranﬁanﬂaﬁm%mog@]%&&t@e

non-i nfected subj ect so i ncl uded |s a polynucl eotide expression pattern
obt ai ned by &ngmplary; het nast lfodingdet dnfliredaehopadynudj@odasmcpde prtsitseucaspect

a cationic pe that i n n still
anot her asp eé{)h‘ gﬁ #34' ‘?“P%‘@ﬁbf@@%@%%? i]ét? ﬁm‘*@aﬁ %??%% ﬁgqolﬂs an 7 WO
03/ 048383 qup%@ﬁWBB@NFdT&éQ@ﬂmehb@ﬁlfcmﬂ)élbﬁ) IR Reépteigmdmb&l!d s Wi th
SDF-1 in the presence of absence of a test g{iptl de and measuri ng

chenot axi s i $1P3630). dOY repeniercnenbe 1k (ANdRAE3 K ¢xokingdowngegulider off t he
test peptidegi$ IIQﬁBé}z%b VRGP @d dﬂi%'egﬁy bRRh k& @r&e%ﬂ}o‘%ﬁjysgfmg‘ﬁlz CXCR- 4

Cationic peptide also acts to reduce the“exp F €581 0h 0 receptor
pol ynucl eot i ¢RAPAINI0L 3B-12)(NM.ODB371)I or H:J 10 (M57tdﬂé) almore adp=og thdegdniret hods,

t he conpoundsg or nts of .the nve n |nc ude but are not |]i dto
bopt | den " catrSiEE starauion Jape RSt Rt SeptGhed

pol ypept i desin RESBLIEvATInsubR h@ﬁ%k&%@@%&hﬁ 2bs kM | [o@@slm hdnd hidekt, @meot her
aspect the invention provides an isolated cationic peptide. An ‘isol ated

cationi c pepagapemey actns anpvgonisifipsoteimiessen{mondaspericthefigentés 4 paptidad ng

general formu l.etter am no acid code:

X1X2X3| x4px4f%§€§%@?&m%%§dﬁ# %%5 where XL is one or two of R L or K
X2 is one of C S or A X3 is one of Ror P, X4 is one of Aor Vand X5 is
one of V or[0M3KI¢9&3X&KMKB&(E%BPM@GhvérﬁEkaDI&@a rhdthod Bh@emifhgias one or
two of Db E, S, T or N X2 is one or two of P, Gor Db X3 is one of G A
V, L, | or Ypatiga pipolyuiclegtidgexpressionornidgntyficatian gha compagindthat seleghivsly R

X X2X3X4V\X4 i 8)., osen from A,
Por R X2 y\é%f)éﬁgesgﬁﬁt% V\onpgyo%r%atﬁe 13%?12%@5%8'131 e§{’ %@&H{god %ﬁ% &@(3 is one of P
or K, X4 i spdmaycldonde exprasimn fohodsrcohraotwd A the,prédende adabsknXs of a;cz{mmndo
three chosen_ fromR aor P; Xl X2X3X4XI VX3X4 X4XI X3X1 ( 5% .

where X1 is BeRsidg,WhSRgN e patispn ia t s@feﬁ@caogg%ﬁpwe TERG PSR AP |d (S

.M N Q Bnat%um%unﬁy?db@ec'fﬂmg a pattern of polynucleotide expression for cells contacted
in the presence of a test compound, wherein a pattern with the test compound that is
similar to the pattern observed in the presence of the cationic peptide, is indicative of
a compound that enhances innate immunity. It is preferred that the compound does

not stimulate a septic reaction in a subject.

[0014] In another embodiment, the invention provides a method for inferring a state
of infection in a mammalian subject from a nucleic acid sample of the subject by
identifying in the nucleic acid sample a polynucleotide expression pattern exemplified
by an increase in polynucleotide expression of at least 2 polynucleotides in Table 50,
51 and or 52, as compared to a non-infected subject. Also included is a

polynucleotide expression pattern obtained by any of the methods described above.

[00013] In another aspect a cationic peptide that is an antagonist of CXCR-4 is

provided. In still another aspect, a method of identifying a cationic peptide that is an



X3isC, S, M Dor Aand X4 is F, |, V, Mor R

XI X2X3X4 Xl VXSX4RGX4X5X4X1X3X1 (SEQ ID NO 32), where X1 is one or two of R
or K, X2 wWe 0a/og838ar or charged amino acid (S, T, M N, Q PDI/dA02K]83R and
H, X3isoneof C S M Dor A X4 is one of F, I, V, Nlor R and X5 is

Cher ol i i & amtagiist of eIt sy GmERlingat cas Wy %ﬁl’%ﬁ bsNcE LSRR O L s

or Kand X3 Iaseslpépzld@rahmeaﬁrﬂg cﬁeﬁé@a%/é) 3&1&1 PaTdecARZ idt88HoragRes a2 from
G A V, L, I, T, H  KWKX2X1IXIX2X2X1IX2X2X1X1X2X2| FHTALKPI SS

(SEQ ID NO nse)senoméﬂ@ tesXPeptsieas Ingéatieioba pepdidie et #cindingaganixpofl XGR-4.

hydrophilic no acid. [0017] Ad onaII aspect the
i nvention pr m‘ﬁ"e% peptb aiso thsé ;Aédd‘ril’f:% he ex Sd%n O@kﬁﬁﬁe{r VFHTALKPI SS

(SEQ I D NO 531)yna¢1@bud&m5(1@hmmPVRLVFHTALKPI SS (SEQ ID NO 54). [0018]
Al so provided are nucleic acid sequences encoding the cationic peptides of
the invention xectors i ncl udj ng. such pol ynucl eoti des and host cells

cont ai ni ng t 5|, fralbeidthe plpopg depghibog rgtrqos (R coipPaynds PRRESIS B 0019] The
present invemtjeRfloPheihdEs d?@M&'hrﬁ@éd teye{;u&@péah% ﬁmeg ﬁabrﬁﬁxqetf&’ a

group of generic formulas, which have 1ty to duae g., up- and/or
down regul atkdmipdlcpmpolimist palgpapxides secleia, actdheolebyesrae@uhahkmg sepsi s and
inflammatory responses and/or innate imunity. [0020] "Innate immnity" as

used herein nat ur fend i tsel f
nga et 1 nvalftRL g Arpsh Biettcthe Psaline iR wPbHRL R i Se s MsBors ' e

i nclude, but jsdlaged@tionit FepiRid df thdiaGtRionas réprddsited PROASHI 1BS fEIWiNg I uses
Innate imunity is contrasted with acquired/adaptive imunity in which the

organi sm degelespdomnuasiand $he/ungle dignPRiCEibepdsubst ant i al 1y on anti bodi es
and/or immune |ynphocytes that is characterized by specificity,

ampl i fiabi |ty ang, gok e apRIX S EEQYBIEG! Bl RALIESK is Wi B dnate i grruni ty,

broad, nonspecific | ATTLN t yis rOV|d and ‘there’i's no I nmunol dgi ¢ nenory
of prior exp&erzesoriEhﬁG)aSIdrmarX(gssoﬁe offRat B, X mnereidfyA ar € aed Xg ¢t oneerfids s
against a bro variety of potential pathogens, independence of prior
exposure to aag]at hogen, and i nmedi ate effectiveness (in contrast to the

speci fic immune r %EXH&KX’MXZXFH%% (JBQIDINOVERKShéR X85 Bhd & twdF D,! N
addition, innate imunity includes inmune responses that affect ot her
di seases, suEhS,TorN, X2 isoneortwo of P, GorD, X3isoneof G, A, V,L,IorY, X, is one
of R, KorHand Xsisoneof S, T, C, M or R;
X1 XXX WX, WX XK (SEQ ID NO: 18), where X; is one to four chosen
from A, P or R, X; is one or two aromatic amino acids (F, Y and W), X3 is one of P or
K, X4 is one, two or none chosen from A, P, Y or W and X5 is one to three chosen
from R or P;
X1 XXX X1 VX3 X4RGX X3 X X1 X3X, (SEQ ID NO: 25) where X is one or
two of R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H),
X3isC,S,M,DorAand X;isF,I, V, MorR;
X1 XXX X1 VX X4RGX X5 X4 X1 X3X, (SEQ ID NO: 32), where X, is one or
two of R or K, X is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H),
Xsisone of C,S,M,Dor A, Xsisoneof F,, V, MorR and X5 isone of A, I, S, M,
DorR; and
KXiKX;FX;KMLMX,ALKKX; (SEQ ID NO: 39), where X is a polar amino

acid (C, S, T,M, N and Q); X; isone of A, L, S or K and X3 is 1-17 amino acids



as cancer, inflammtory diseases, nultiple sclerosis, various viral
infections, and the |I|ike. 9 WO 03/048383 PCT/ CA02/ 01830 [00211 As used
herei n, tWo oB®#8383 cati onic peptide"” refers to a sequence @®CTAMORO1ILACI dS
fromabout 5 to about 50 amino acids in length. In one aspect, the cationic

pepti de of the inven gn is fromabout 10 to about 35 amno acids in
| ength. A pe ghaoserirem GraaYilodi BFiS Th K 99dddesses sufficient positively

charged am no aci gy, %3y, zﬁzj?]'féxzﬁrﬁ?}h%lﬁﬂf'ﬁﬂLﬁPPss (Be) ARNOY d6Rlwilepast
two of the am no acid residues of e cationic peptid be positively
char ged, f or XexaniptdeopHopii amenoncidragd ii:nea hydPophitic eming acc;har ged" refers to
the side chains of the anino aci d resi dues which have a net positive

h I i.m bi al
popt tace wnlon7LATEERBE bl hGet e aneaiob bR NS Aevrventi on

i ncl ude def epgjtidss KWKBFERWK@PWTVMQ’&AHHHSS (SEQ (D IND: 53ndndecr opi ns,
bact enecins, indolicidins, ﬁﬁ?ﬁUSlnS t achypl esins, and anal ogs

t hereof. A VKW%§VA&TIMS€¥RIS kEPIZS (SBIR piddes, nol ecul es used as

part of a non-specific defense nmechani sm agai nst m croorgani sns. Wen

| solated, { NARGSPARGIHGHIA fe hAALE bR Bqlirles SROARE hellatiofik BEARIABAIRTE,

i ncl udi ng bacteria, fungi, and certain %nve oped ruses cationic
pepti des actumglalqmst/equmyncpahrhmah$plmotlaM1®scamthqmiiceihscoammmgt!w ng degrees
of toxicity eX| st. However this patent reveals additional cationic peptides
with no tox/E'Yy towards microorganisns but an ability to protect against
infections through stinmulation of innate inmunity, and this invention is
not limted to cati oni pDRIIUEIEPESERIPHOUN OFCTHE NVERTION Y. I n fact,
many peptides useful in tThe present 1nveniion do not have antim crobial
activity. [00221 Cationic peptides known in the art include for exanple,
the human cat09dPi Eheprgsent jnvertionprgvidpendysy Fationicaspridgsnehargsigsized by

i ndolicidin

LLGDFFRKSKEK?@%&E%%*@Y%Nh%m% ?@E%ttg e %agc s ardrardown

| LPWKWPVWAPV\RIRgbIAR) S dIEbtN@exressidin cRAetil iRItih FREpRs Mhi infSE@uat@yNO.  3)
[00231 In innate i it the i mune response is not dependent upon

anti gens. @Sp‘?"ﬁ?r%lmw‘\g/qrr‘rgﬁj’l‘ﬁ iMMYHECess may i ncl ude the production of
secretory rml ecul es and cellular conponents as set forth above. In innate
i muni ty,  t hpopek NAsRO ity 8 GRAMFEH rdi¥rs (& ERRalrA aBNGPIEsh bi3akiBe to

germine. These Toll-like réeceptors have
defend itself against invasions by pathogens. Pathogens or microbes as used herein

may include, but are not limited to bacteria, fungl, parasites and viruses. Innate
immunity is contrasted with acquired/adaptive immunity in which the organism
develops a defensive mechanism based substantially on antibodies and/or immune

- lymphocytes that is characterized by specificity, amplifiability and self vs. non-self
dsicrimination. With innate immunity, broad, nonspecific immunity is provided and
there is no immunologic memory of prior exposure. The hallmarks of innate
immunity are effectiveness against a broad variety of potential pathogens,
independence of prior exposure to a pathogen, and immediate effectiveness (in
contrast to the specific immune response which takes days to weeks to be elicited). In
addition, innate immunity includes immune responses that affect other diseases, such
as cancer, inflammatory diseases, multiple sclerosis, various viral infections, and the

like.



10 WO 03/048383 PCT/ CA02/ 01830 broad specificity and are capabl e of
recogni zi ng many pat hogens. \Wen cationic peptides are present in the

i mmune r e8pen®€R383I hey aid in the host response to pat hog@a3/CADROK3Change
in the i mMmune response induces the rel ease of chenokines, mhich pronot e

the recruit t of i ne cells to the site of infection 0

Cheroki nes, "Hib20h Anysed hereifathe I GRS Pentidg” &fea%%%ﬂgeej# ﬁ%’l‘féacfl%tors

that medi at ef&hﬁmhagm Qoo%nslo %nr%racfa@@nleng harm%@ hsbe &h%QHﬁ&ﬁc p&fRe opchal I,

1991, Cytokine 3:165-183). Chenokines are snal | ecul es of approxi rrately

70- 80 resi dthesinventios rmgfrhmaihdutdé)no gbméﬁélarrynduwdh iileregth.i Atpeptidedis subgr oups,

whi ch h ol t. d
(oK and (3 0B Hat BOTRGes SHTGRUAP 8T ah e aptere™ 17 BRI (OO
RANTES, M P— aeaewdqamng Itydhign g, atBsbeSofahe hittho(adiSreBiALEWT ke @Yibaieed by
Horuk, R, Trends Pharmacol . Sci, 15:159-165; Murphy, P. M, 1994,

Annu. Rev. |n¢mrﬂ@|wﬂl beposigigelg 3Byrzedriier exampls. lsinerdrarginiop. {PRsityebhenoki nes

RANTES, MCP- argﬁi Meks 3 hevGe Hﬁgrg db?}'Pé 4{191%%9 IrQSl nesﬂiﬁ%%te'a%t €<Is ! |

m gration an anmati1 on 1 nduc verrent
i's suggest edc}hatgé hepHb B 9e Bratnpies of hatlratlbecd&hﬁg t:an)nm‘ aritin€éicrabianpeptidesri nal 8
residues of MCP-1, amno ternm nal 9 residues of MCP-3, and amno termnal 8

resi dues of P(’RF\‘FFES“QﬁBeCtOﬁE"%HV Prasiyogsk acgording o she myentipniipeludgdetensingy mi nus

of ~ RANTES, @aﬂhél&@d]h@?n&gﬁﬁn&h%ﬁﬁﬂxérﬁ b cebrd Hsuﬁﬁc%?blhé %@Jdl@fhu%”d/ or enzyne
release stinulated b el r native counterpart al., 1996 J.

Bi ol . Chem leypli@mins bOByplesimRy erablgs dteradf. A V9R6/ Jf. orﬁnmﬂms Ghlem

271: 2599- 2603) . Addi ] h i k t act tivity h
been- it oquBHIPTH R EP DI us IR ERE o PRSP OISO PSS AE O ¢ o

| euci ne and WatloB@anik@sPWeh I&Ited, itde paitided atehdkic td Mhgden@lriefyagi ons of this
protein also play a role in regulating chenotactic activity Beal | et al.

1992, J. Bi omicroprganismeAnguding dagerja, firgd amd cerein goyriopadi virupesr nEhidg  all |
cheroki nes Chalagt hé& ac% %L?nsft %rag§§$t5§ge£§, J%&blé 8&”@13&5 rHqL grygr)l[% J%g?e%kogy’

al t hough t he qua ary S cture r'ou are VWi | e

t he nononeri of @krcugztemsesH@Jve\tdn&qu;aé}d réveaiexaitionsicatiosic yestides Siitinoar , t he
dimeric structures of the two grou%s are conpletely different. An
addi tional cHBHRiA¥ards FHERBEEARIEMA buly DR itidQ Protecy agriest rpfecsions Hupugty st ei ne

Chemoki nes. ( unpAREh bf il BAAMTRY L8 BICHRRANAS BICHALANG caliighBMREL ).
Lett. 360: 15&4ithastimamobikledcheity.eln fadt, madPpeptidSc usefid én A@GirdsgfiSinvention do

not have antimicrobial activity.

[0022] Cationic peptides known in the art include for example, the human cathelicidin
LL-37, and the bovine neutrophil peptide indolicidin and the bovine variant of

bactenecin, Bac2A.

LL-37 LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES (SEQ
ID NO: 1)

Indolicidin ILPWKWPWWPWRR-NH, (SEQ ID NO: 2)

Bac2A RLARIVVIRVAR-NH, (SEQ ID NO: 3)

[0023] In innate immunity, the immune response is not dependent upon antigens. The
innate immunity process may include the production of secretory molecules and
cellular components as set forth above. In innate immunity, the pathogens are

recognized by receptors encoded in the germline. These Toll-like receptors have

10



1399). [00261 Receptors for chenokines belong to the large famly of

G protein coupled, 7 transnenbrane domain receptors (GCR s) (See, reviews
by Hor uk,wB.03/0483831, Trends Pharmacol. Sci. 15:159-165; amdTMaophig3oP. M,
1994, Annu. Rev. Immunol. 12:593- 633). Conpetition binding and

cross-desensitization studi es have shown .that chengléi ne receptors exhibit
consi der abl e Pfrdapesdlifignandarg ¢apablg obresasHENE ERBNPREROEH e YR PHPPIRG t he

promi scui ty PR %:% chemmk it in{rﬁlg_rgeggﬁfoﬁsé ﬂ@_}f‘é‘f]@fn tﬁggf%;?éslﬁonse%i ch binds

RANTES and ote et a Cel'l' 72: 415- “TCC CKR-4, which
bi nds RANTESpathbgenk.aThiarctandea the(iPanvae regpoade, inddc@s the rdleadi aficher@hlanes,

270: 19495-19500), and CKR-5, which bind ES, MP-l.a, and M P-1(3
(A khat 1 b et et pramile Treeaigient O Fpate ol & 1 50 o afeetift. 71508, nat ur e
381:667-674). Erythrocytes possess a receptor (known as the Duffy antigen)

whi ch bi nds pgmh] @nanekinés? of enmattiRinl dyaskiliessbiredd subgrbP 4f irdmuf RAktorChem
269:17730-17733; Neote et al., 1994, Bl ood 84:44-52; and Neote et al.

1993, J. Bi ofhat mKite hemotastiqand gthergyo-inflammatppephsaguient Seartehal 1991 ur al
1993, J. . : .
onbl 0gl €s eg%&’)%% 3?%@:'—‘#839 haRKRS aPe'E%aﬁl{}ﬁ%%%éﬁeﬁ%%hﬁfxﬁn%%ﬁﬁ@%(ﬁ0”e

overlap in receptor-ligand interactions. e aspe e present
i nvention pr esidiesintlaethiaed afn geaaqativbe divided ingi thg subgroups) novipidptiavdesoof t he

invention to reduce sepsis and ipflamratory res ses by ciing directly
on host el | S-eiiiakpstenes serirated et NGBS griPeane (T Qg Bieh v two °' 3
pol ynucl eot i dgaQht PRIMUGE BRIN desidl2ECRIFEANERY! RliRd o BYd MNP-[PrarflOr € sepsi s

or inflammatory inducing agents is provided, ere the regulation is
al tered by amegdeismiitle heybgraw. (rSigveddegdorskoR., 1 994, Jnerels Sgriaedlidcing agent s

| pot et ehoi c 1 dra oAy or- S AR - PR YAReEPra- b 6PRG)
bacterial companRBbSthe Piehdines RIANIE) MCB- 1peid MIOPeS hakdybeeR thFdateddnt he
pol ynucl eotide or pol ynucl eotides with the sepsis or inflammatory i nducing

agents and f thetprsiiationof aelf prigratipn andaintizmmatipe Indeped kietheserdhemokinpdsThieousl y
or i medi at elrbcf)ﬁv%{?%ﬁr isI&%ﬁ%EBgﬁ% ogﬂer%i& falifil gau&égs?&tthgﬁmm ibifngEsence
the catli I C peptlde and a C

and absence o iS observe ange I n expression
i s indicativesilies & MAOPyhuaalieoterrdmab® repatiiteofiMAP- hahy amidcceimida’ t hat i s

regul ated by a. sepsis, o 2 \/\&FOB 048383 PCT/ CA02/Q183Q i nf|ammtory
i nduci ng agefﬁsfdﬁ?%fjilifhwﬁﬁ#@&d a_é{dtfé)_t“i ARCBEBIFE 42 he FNiBA BYREWS 95 pect,  the
I nvention prRWNASES ank@bniAihk REhSKGxis Aadrh nfbilPXtibA End)B 2 fme k30281 Once
i dentified, such polynucleotides wll be useful in nethods of screening
for conpoundstimiated bahdit mtive sepsérparty (Gomgleaaimelt®P6d. By, dfesc 27 ni0i2e
eXPressi on 0f559. proudfoot et al., 1996 J. Biol. Chem. 271:2599-2603). Additionally, o

chemokine-like chemotactic activity has been introduced into MCP-1 via a double

mutation of Tyr 28 and Arg 30 to leucine and valine, respectively, indicating that

internal regions of this protein also play a role in regulating chemotactic activity

(Beall et al., 1992, J. Biol. Chem. 267:3455-3459).

[0025] The monomeric forms of all chemokines characterized thus far share
significant structural homology, although the quaternary structures of a and  groups
are distinct. While the monomeric structures of the 3 and o chemokines are very
similar, the dimeric structures of the two groups are completely different. An
additional chemokine, lymphotactin, which has only one N terminal cysteine has also

been identified and may represent an additional subgroup (y) of chemokines (Yoshida

11



t he pol ynucl eoti de. Such an effect on expression may be either up

regul ation or down regulation of expression. By identifying conpounds that
do not trwQg@esn443Be sepsis reaction and that can bl ock or Pdarq®n01830

i nfl anmmatory or septic responses, the present invention also presents a

met hod of identifying enhancers of innate inmunit Additionally, the

pr esent inveﬁi?]oﬁgé)ﬁ’g:\ﬁ% te ﬂ%é@ﬁf&??taﬁéﬂ(eﬁ’reéei@eég)%‘l” SF’Gé?ﬁ?@qﬂe’t?%in t he
above net hodg39¢4)00291 Candi date conpounds are obtained froma w de variety
of sources including libraries of synthetic or natural conpounds. For
exanpl e, nunerous neans are available for random and directed synthesis of
a wide vari el8026} Reeepiors éorcbapokindsbel amgitoholrgedomily of G-proteinicouplaxr essi on

of random zed ol i ggnucl eoti.des and ,gopeptides. Alternatively libraries
of natural - cORBBIRHE A FEMIR FE e AR R PRI ER i HORIO R, 554 rends o
extracts arepayaidcabISe; 06:1623@5] 3hdVIGEMG el MAUGIL, AR RSb, Immdtonr 128 593L

synt heti cal | y%g)r oduced |ibraries and conpounds are readily nodified

t hr ough conv&aé) GpaPeitEvRiading apth gropcdgsersiizaypp sidies bave sheamdhatand nay be
o Tt e Dibrar . e :
becub och oo NGRS RLATL O CkRbi BRI RSO, ORI 80 e > ™

be subjected to irecte random c ca suc
acyl ati on, adkmbmtiatmg thegsdmisthitycahorrf clemmoititfei readptars inchnrid: COECKRKe to

produce structural ndi dat agents are a found. anmon

bi onol ecul es W&H‘f&‘ﬁﬁ'&‘%ﬂ_ﬁjmgﬁﬁ aﬁ@ﬁ?‘:"rﬁl ﬁef\b‘i?_tet"dﬁf-p@%é@ G‘_%)é ?8: ‘Hép‘!%%i%‘%ﬂ?ﬁ&-r‘cs ,
sacchari des, whthtbindat ASTES! 1P 18SandMOPLESowWRY B 411 doeeS, BioF?Qﬂ'ibépt‘?pt i des,
pol ynucl eoti des, chem cal conpounds, derivatives, structural anal ogs or

conbi nat i ons 27®%i&9495¢ 195000 30d CICCKBa, iwhichdongsdaNTESoMIB- ls¢ peeMiIPd fassay

i | ud L& i [ . t act t t t dth
ol yuct eor | bRMB el FberSeipic, fFraahd PR EoL” 1504 HtreF AR SRoTR sl | g
phase, or inEgyte@tytes Jdtgess @StcepRIFPRNGVWN d¥aNe DRIy ARGLdnY WhtcHbif@BIINaLAd i al

library for screening a plurality of conpounds. Conpounds identified in
the method of waklwéﬁkorwt@énlﬁ@,hﬁze%ﬁe@v%ﬁ%bméaﬂ?n@ NwoL@/ah48383
PCTI CAO2/ 0183004 fdoalomh s £1:00 Ko SEAARSY pHIIChE JosiBaafib IR Tills
solution or aftér binding t'o a soli support, by any nethod tdsually

appl i ed to tthe sdqieacs araistattuaal hompiugis.evid@fBdmorgamherakings andithefie met hods of
the invention, a caﬁi onic peptide is utilized to detect and |ocate a

pol ynucl eot i FRSERAEElIPYS saae RYSTIAP In Fecepler-HBytdeaerastionapsi s or i nfl ammati on.
Once identified, a pattern of polynucl eotide expression may be obtained by

observi ng_t hRoRAPIFSRIRPect, Ihé PesdHi KRGS FB¢idePF8NEEoLlon REnGHERRINE
pepti de. The pattern obtained in the presence of the cationic peptide is
t hen useful ¢ationic peptides of the invention to reduce sepsis and inflammatory responses by
acting directly on host cells. In this aspect, a method of identification of a
polynucleotide or polynucleotides that are regulated by one or more sepsis or
inflammatory inducing agents is provided, where the regulation is altered by a
cationic peptide. Such sepsis or inflammatory inducing agents include, but are not
limited to endotoxic lipopolysaccharide (LPS), lipoteichoic acid (LTA) and/or CpG
DNA or intact bacteria or other bacterial components. The identification is performed
by contacting the polynucleotide or polynucleotides with the sepsis or inflammatory
inducing agents and further contacting with a cationic peptide either simultaneously
or immediately after. The expression of the polynucleotide in the presence and

absence of the cationic peptide is observed and a change in expression is indicative of

a polynucleotide or pattern of polynucleotides that is regulated by a sepsis or
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identifying additional conpounds that can inhibit expression of the

pol ynucl eotide and therefore block sepsis or inflamation. It is well
known t o woe30i838kill in the art that non-peptidi c chenm earLsndiss3o
peptidom netics can mmc the ability of peptides to bind to receptors and

enzynme bi ndiWrilfg sites and thus can be used to bl ock or, sti mul ahtge bi ol ogi cal
reacti ons. fagmagiory daducing pgencHidBhiRHehpY # FRUANESREPHAR INANOthST BSpefler 0 of

pol ynucl eot i . eSSl O Sl -4 s t sion in the presence
of a cati Oniﬁ%13@1?:3Ef&ﬁ]egtarﬂg!)@%g%ﬁ%&epg&gﬂeg Hg?g?ﬁf%ﬂ?ﬁl t he nodul ati on of
sepsis or an innate immune response. In this manner, the cationic peptides
of the inveni0028) Onbé¢ whntafiicsl, skahqatyriualedtidesovidl befusefapm methads afstieaningt | on
and enhancers_of innaat ghitm'rug" tK are usfiful @as t’goofkst.i n.,the identification
of additi onaf®"¢SMPSLIEIN AR PIoSRAEStS L dlndmation b HGCUR%HIS BRSHE Bhhance

i nnat e i MuniteypolfriioR8ildeA\sSueh An REFesRMIExbitstibe may dBRItRE Upaenatidiegidodas of
the invention have a w despread ability to reduce the expression of

pol ynucl eot i &Reslatienaf expsessiop [Bygdentifyigr cpepeyngdsdhatedst Biagar thasemié bl ood
are respons péa@tiér%rﬁrfgés'{yc]agglotcp%r g@ﬁ%ﬁg@ﬁ%&ﬁ}’%@g rEpRfitel pleliieCti on

or inflammtion suc ever an count.
Endot oxi n i s irvestiopastepresents 4 inethoé bf ideatifly ingfenbasoernefgatdty andacityeri a and i s

a potent tri r. of. the pat hophysi ol ogy. .of sepsis._ The basjc . mechani sns of
i nfl ammat i on%glﬁti“’%lb'sirt\? &F?“F @Vé?té}ﬂl_mﬁ?%d% 08“‘%, thb‘oﬁ’?Hiﬁf’I Edfsngbed i ays

were utilizefd evdab@bdd. ne the effect of cationic peptides on the
transcriptional response of epithelial cells. Specifically, the effects on
over 14,000 different specific polynucleotide probes induced by LPS were
observed. Th&0028bCerdidtieapmpreundh aregdaineeisom i wike yati¢ty of sasmeesdnakiding pept i de
conpared to o) I T ultin t i ndi cat t hat the peptides
nave the abi foRpery SBsleor RvarEidAG, Bh Bl ARbERHL 28 Lot by

LPS. 14 WO 03/ABRI3r MrddriA? d0ddBa&Dsyn[H26iS 31 a ExA@edrietyof Grpaiit asrhiyoundlows
that peptides of the invention are capable of A neutralizing the stinulation
of inmmune cePhdbigpolseulss. dodiding expiattiayof frpdoguesd Aigopudedideatngr oduct s.

Addi tional | y01i%tpggé%£9Ktx?tgréan%ly,‘i%rrér?éégf R& Qe B&hﬁ%@%ﬁﬁ the fQQI{.)?{PBh%ke‘?QI,i des

are down-regu y cationic peptides, as set In table 24 such as
TLR1 ( A133918bgal, plaRRand Bntidd x radth RS al Allldbd2dr) readiNFproducept dddaiesaty, at ed
factor 2 (T55353%, TNI?1 receptor-a wciat eddfact or 3 AA50425$(%. TNF
receptor suP#FFEaRT PYeHE e‘?’o‘i‘?eg rgisn ind eqppquads prespadily ool |y menber

17 (AA9B762¢oughtBhlentiDHMThBheal Yhpditd1and BRERGhicH BeantBIHAGhaySb(ALERPS554) |
| L-12R beta 2 (AA977194), 1L-18 receptor 1 (AA482489), whil e
ant i - i nf | anmarodpge combinatorial libraries. Known pharmacological agents may be subjected to

directed or random chemical modifications, such as acylation, alkylation,
esterification, amidification, and the like to produce structural analogs. Candidate
agents are also found among biomolecules including, but not limited to: peptides,
peptidiomimetics, saccharides, fatty acids, steroids, purines, pyrimidines,
polypeptides, polynucleotides, chemical compounds, derivatives, structural analogs or

combinations thereof.

[0030] Incubating components of a screening assay includes conditions which allow
contact between the test compound and the polynucleotides of interest. Contacting
includes in solution and in solid phase, or in a cell. The test compound may
optionally be a combinatorial library for screening a plurality of compounds.

Compounds identified in the method of the invention can be further evaluated,
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pol ynucl eoti des are up-regul ated by cationic peptides, as seen in table 25
such as IL-1 R antagoni st honolog 1 (Al 167887), I1L-10 R beta (AA486393),
TNF Recepworos/omssber 1B ( AA150416), TNF receptor nenber 5PCHIG®36)830 TNF
receptor nenber 1 |Ib (AA194983), |K cytokine down-regul ator of HLA 11
(R39227), TGE-B inducible early growth response 2 (A1473938), or 2
(AA927710) . FFECtP&IS ﬂé@qmﬂed,&ﬁg Fiecie efhestn sl qréﬁaw ‘elggh)ag & eaﬁ% r med
by an in vive,appl bty ABhb® ulllaf§ apEXa Bl dedetiBBPS L5APSid: hat such

pepti des do né?Bgéﬁgr§1ly deﬁpgngf?ate toxici%y tomardsbthe host cells
they contact. [00341 In Exanple 4 it can be seen that the cationic peptides
of the inveni{0034] Senerally,pothermeshedstdf dlee imxprtoosi oationie peptido jshiidieedited
epithelial cells. The results of .thi.s .exanple show that.pro-inflamatory
ol ynucl cot | deetiand Naler bylieRoatiC i RGN Thaprciee’ BSBPE 20) wher vas
anti - i nf | ammgifRmARNY OHet QRhiiHES adatetf peFuLAbadcxpresdbh Mal ®epept i des
(Table 25). [00351 In another aspect, the invention provides a nethod of

i denti fying apfeHgeRY CPIAYINg EIRIRAREEE ON HhRE @rasprfsiingd pbsenge eibe AR, a host
cell pol ynuc j.d i . i hvol ved
n i nnat o i mpe, ThEbauBRHAEh felRachls (RERRRPRIYRA e BT oF

t he pol ynucl éfehiifyéng ®iditétner compeanddbibbhcanniniibe expressendehapayakdenide of t he
agent. The ex ssion s, conpared. and of the specific nodul ation of

expr essi on WA &‘ﬁ{ﬁf%rﬁlbh%s nSPSa‘H ‘Bfﬁ%ﬁ‘?é“é??enﬁl _‘so‘YgﬁﬁP‘Pé‘_f'btoioi‘?ﬁﬁ F]i‘b.‘“ AGnot her
aspect, the ﬁﬁ?ﬁén—ﬁaﬁ‘ﬁiM%n%a'ls‘BHdﬁIe?ti@orﬁ%i’&cefrﬁ%ﬁﬁi!c@l'ib ﬁﬁlit’}r%‘(%@ﬂ»tﬁﬁsﬂy the

|l ack of upregulation of the pro-inflanmatory cytokine TNF-a. In stil

anot her aspebindttheccepigesrand eazimeebindinglsitecdsl thivecanrbfe|userhtatldock arstigriiate c

response. In yet .another aspect, 15.WO 03/ 048383 PCT/ CA02/.01830  the agent
Feduces i he BB oorGr " TRER s A EO R BPY RO AT ORGP ot
limted to; pélydicdeotideelpredsionls?midOio thdt-ot thefekBressialid the Bresb@IBL | n anot her
aspect, the invention provides nethods of direct polynucleotide regulation

by cati oni c paisnicoeptigsdhat gempewndgs alse wpriuhiashe mefyaiioneicapsiven an ivayei des
to stinulate; i IO LYsonil al’ . i - tion
provi des a H@%ﬁ@%&%(nﬁéehﬁﬁgﬁﬁg?ldn S%Mgnfg?@%#%OgﬁBg§%§Wh@ﬁgg?¥g§
expressi on f kiowdmhibidorcatsemis @fd inflaoamionmd érihabhceendfaneas irhmoaitearenmuni ty.
In the nethod ?f the inventjon, an initial detection of a pattern, of

pol ynucl eot i Hi¥T&hapiRalsinghe rsptilication of dnitierabeompoymde st wbiricsrsiaded absence
of a Cationiﬁﬁﬁﬁﬁ&hgﬁahéeﬂ§ﬂ§3h$gﬁiﬁﬁhhgpﬂ resulting from pol ynucl eoti de
e

expression int presence of the peptide represents stinulation of innate

imunity. A pattern of polynucl eotide expression is then detected in the
presence of HO088kAs can be seen in the Examples below, peptides of the invention have a

widespread ability to reduce the expression of polynucleotides regulated by LPS.
High levels of endotoxin in the blood are responsible for many of the symptoms seen
during a serious infection or inflammation such as fever and an elevated white blood
cell count. Endotoxin is a component of the cell wall of Gram-negative bacteria and is
a potent trigger of the pathophysiology of sepsis. The basic mechanisms of
inflammation and sepsis are related. In Example 1, polynucleotide arrays were
utilized to determine the effect of cationic peptides on the transcriptional response of

- epithelial cells. Specifically, the effects on over 14,000 different specific
polynucleotide probes induéed by LPS were observed. The tables show the changes
seen with cells treated with peptide compared to control cells. The resulting data
indicated that the peptides have the ability to reduce the expression of polynucleotides
induced by LPS.
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conpound, where a resulting pattern with the test conpound that is simlar
to the pattern observed in the presence of the cationic peptide is

i ndi cat i weOmB/0gs38bnpound that enhances innate i Mmunity. PATAR®RA®30aspect,
t he invention provides conmpounds that are identified in the above nethods.
I n anot her aspect, the conpound of the invention stinulates chenokine or
chenoki ne r el938bExaxpleds sinolarly Ghews khiat pepsides ofhémikiention eresppablesofmay
include, but are .not limted.to CXCR4, 1. CXCR2. CCR4, CCR5,
CORe. M p-1 AR S Bt TR eI G povtiyg RO P RSEAT yCp. 5,
and RANTES. pareétdl blodab@! ARditRaes bit is hbed eipérdisl picsinflamafiidry de,

peptidom netic, chem cal conmpound, or a nucleic acid nolecule. [00371 In

still anot hepolisydeatidehareslompriagylated by eationie eepsiden ap satferithin tale ydsych
expression o 7l t ' u -infl ry

pol ynucl eot i e@%ﬁﬁ?%@%@ﬁtﬁaﬁf&aﬁg%?ﬁ% @%ﬁgéﬁt %&Fglgér)\egl(?iaﬁ%%d?ot ein 10
(D87451), seictone/(TBFE5B)] TIEF peceptei-assktin@d dadviyI<(A ARDRBOH TNF fétephsio 12
protein (AB020719), KI AA0239 pr égl nl\&D87076), RAP1, GIPase activating
protein 1 (MPrEayilyppgmber §5 71?? b T NEcteaenton supeniaim iy meBREilA ( AB007856)

cathepsin S g&@g@‘z@ sﬁ%ﬁ‘?ﬁdhﬂﬂl&%&okiﬂé QIb%ﬂﬂf% g@g@gb 62 Q@‘%‘%@fﬁ]bpiﬁn 1

oncogene (Mb49 , proteasone subunit beta AA0239
protein (D870&6R,(AMITVH98, BubR sepept® 1 (AA#HABP L ndiilleanti-iifla004t4603) , cAVP

I t - bi ndi tei EBPa, .inteqri | ph 03925) ,
Rhor a550c! at BIRIHAEeD AR DOUBSD BPLISITAGRGE a L AL BRSZ6IY dinsdun

genes (AKOO1R43iap6K@BHoH S 0g AUBTII2887), Al-16 R ta ALAK3IE3), TAIFR&BY0A6 WO
03/ 048383 PCT/ CA02/ 01830 conbination thereof. In still another aspect the

pol ynucl eot i thembgntR$8AdH04&) tIB¥Inrecepiet membere F1W630) A NIt regeiior embeice

cceplors: Ll BRSBTStk 881 1184929 b BSap,
AF015257, %%Mro@hﬁf@;&iﬁgez«ﬁﬁ3m)i b Checapor710) (ThekbiBd¢ance ahdinor

necrosi s factor, receptor superfamly menber 17 (Z29575), interferon gamm
receptor 2 (¥RigamN ofdhessiesvlis peceptivred han ’f’a’é‘tooqpphw%‘ﬂp(ﬁ%g‘z%)l‘;xaﬁpé%s I

cytokine reg g%?ﬁstﬁ%%?ﬁ gg(f}') pe ROAHY Rk :ggr?‘brgl?)paé?ﬁpdngtrétg Mx%g{}' tBwards the

receptor-1like U9297 eukem a 1 nh tory factor receptor ?NM_002310),
i nt erferon gbostreclisabgptoract (AL0O50337). [00381 It is shown bel ow, for
exanple, in tables 1-15, that cationic peptides can neutralize the host

response to i gnalin | ecul es of ,infectious,ka ts as.well as nodify
the transcri MERh L Renien TRt Rl bl b rr G R Pdn P e Hrat i ng t he
pro- i nfl anmpdiphocléRep RSesststih Aackdhh Ot dpitnelidl RellantHe redifics dFTRAS Or y
response.
P example show that pro-inflammatory polynucleotides are down-regulated by cationic
peptides (Table 24) whereas anti-inflammatory polynucleotides are up-regulated by

cationic peptides (Table 25).

[0035] In another aspect, the invention provides a method of identifying an agent that
enhances innate immunity. In the method, a host cell polynucleotide or
polynucleotides that encode a polypeptide involved in innate immunity is contacted
with an agent of interest. Expression of the polynucleotide is determined, both in the
presence and absence of the agent. The expression is compared and of the specific
modulation of expression was indicative of an enhancement of innate immunity. In
another aspect, the agent does not stimulate a septic reaction as revealed by the lack of
upregulation of the pro-inflammatory cytokine TNF-a. In still another aspect the

agent reduces or blocks the inflammatory or septic response. In yet another aspect,
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Exanple 5 shows that the cationic peptides can aid in the host response to
pat hogens by inducing the release of chenokines, which pronote the
recrui t mewWo0 00/048383r1une cells to the site of infection. The@CTaswkosssare
confirmed by an in vivo application to mce. [00391 It is seen fromthe
exanpl es bel gw that cationic peptides have a- substantial . influence on the
host respons etatge‘btdﬁ‘ﬁ‘ifﬁéﬂhe expresHan of Kl -osand/interleykdgingludipg, Bt nohe host

I mune r esponifielYo, 1DABCIME, §EI 644, YE-1B" 90! mdll?aur_rgmtory responses that for
exanple pronote tHe reéruitnment of | ne’cells to the site of infection
but not inducing potentially harnful pro-inflanmatory cytokines. Sepsis
appears to bi0038lLiseahdther psperct, theyinaentionpraviddsmethoqsrad-dineétl pmtymatleotyder esponse
to infecti ous aﬂagnt E’ Cat i.oni (ci.d e'g({]tihdes afl d the o.stl iih a "bal anciﬁd"
response to FEERBGRRY BITRRRIGREHIE Y O comrclndipergme CaysieePies

suppr essi ng_eedtindilte RINGIMES oFl ihyatdhdimdinily. AhQhik B§geaimiRtifvehtioh pERaRsas. [ 00401
In Exanple 7, the activation of selected MAP kinases was exam ned, to study
t he basi c neBKdwdatidansficaipnda pafteraof polynuglpetidegxprassionforddantifipationpdpt i des
with cells. j i I n t o bhacterial
ot ect on. - MEREORAR A ety B4 RSSO RF BRRRG B0 RET: o
t he downst r ederedtionasa fakkmn of poliBubIBoEHEE3B:sHGH fTABRY QkBated if ehel praswatkéd ul ar
regul ated Ki nr\]affie%, whi ch then di r&r,i zea a,gd transl ocates to the nucl eus.
where it act PRAFRSENGEOf ALRHPHE PERiIdedt Made  Lhfoprilgen feswlting frgmpppdpnugleotide

pol ynucl eot i de,r&pings ﬂ@é}esel}{ggéﬁ%pgﬂtﬂﬁ?&ﬁe%&%ti%@ﬁiﬁ@%a&qaﬂmﬂﬂ-yf

replication of Salnonella wthin macrophages. Signal transduction”by MEK
ki nase and NADRHeuxdifpabmuplgytidexxgyession isthen tetedted ol the presénenaf etdsost def ense

agai nst intracell ul.ar, pat hogens. af fecting the ki nases as shown
botow t he ¢ apT DR kRR daHT paitéen P e i SomiRund ihan'™ PRRBEIT B The
cationi ¢ peppiigtes obtvediih @t prysenéd Gahe kitibasgseptid@hlifdiddive @@ ARBMPO@ES but

is not limted to MAP kinase pol ynucl eotide expression changes in response
to peptide. thakerndianeesdanatgEpmwatyVAP aRethersaspatiiie énveniicmmo9iziey comprmndki nase

ki nase 5 ( V\Bglgfl%)a ’idmﬁegir&iﬁ ngve%%é&)awFﬁﬁﬁ%ﬁﬁh& Zorh A%uzmla Qe and  MAP

ki nase-activated protein nase I'n"ano nethod, the
met hods of t ieentivnestimuwaneneeniokinese dhémoki adrizicembi pression. CHeRbkihy oan agent
with nultiple characteristics, i.e. a peptide with anti-
i nf | ammat or y#EMAkInedBesPLors grayinglyde, Bpfre At 1Bitgd oy X GR&REARE FXRR2e
| muni ty, i ncepit ccRY, CORYCERRCRAFTKI SMISC,\’I#/IYIQ-S.a[ QAP l\ﬁ*@?-tz')er
aspect, the invention provides a nmethod for inferring a state o

' MCP-3, MCP-4, MCP-5, and RANTES. In still another aspect, the compound is a

peptide, peptidomimetic, chemical compound, or a nucleic acid molecule.

[0037] In still another aspect the polynucleotide expression pattern includes
expression of pro-inflammatory polynucleotides. Such pro-inflammatory
polynucleotides may include, but are not limited to, ring finger protein 10 (D87451), |
serine/threonine protein kinase MASK (AB040057), KIAA0912 protein (AB020719),
KIAA0239 protein (D87076), RAP1, GTPase activating protein 1 (M64788), FEM-1-
like death receptor binding protein (AB007856), cathepsin S (M90696), hypothetical
protein FLJ20308 (AK000315), pim-1 oncogene (M54915), proteasome subunit beta
type 5 (D29011), KIAA0239 protein (D87076), mucin 5 subtype B tracheobronchial
(AJ001403), cCAMP response element-binding protein CREBPa, integrin alpha M
(J03925), Rho-associated kinase 2 (NM_004850), PTD017 protein (AL050361)
unknown genes (AK001143, AK034348, AL049250, AL16199, AL031983) and any
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infection in a mammal i an subject froma nucleic acid sanple of the subject
by identifying in the nucleic acid sanple a polynucl eoti de expression
pattern ewermplif3sed by an increase in polynucl eotide expPeIHiAONOT30at
| east 2 polynucleotides in Table 55 as conpared to a non-infected subject.

I n anot her aspect the invention provides a t ho inferring a state of
i nfection in€ %"h‘ﬁi’l‘l‘% thergo JBjSé‘ﬂta"Pﬁhﬁfrﬁsae%w&E 0886 Sé’“d’ﬁg?rﬂe subj ect

by identifyi %ldd@s E)Hﬁes@{éﬁlcﬁ'cgll wﬂeseazgioﬁs mamayﬂumhegu @%ot mﬁné@r%w on
pattern exenplified by a pol ynucl eot expressi on of | east

pol ynucl eot i ommmcraC“ﬁabtwt@dX@&IF&bG@r@Ema@upbdp@ee@r& (Z%liﬁ)ﬁi&lﬁ%ct ed

niect | ous aleRey sRee. dehiSgel RREt Bembe 6T olhareit BorR but ”

not |imted tmor%mlaw@éﬂry@eptcb%gﬁs&fdnalyaﬁ&n@ram (2285135) VigitePREdnSSahina Vi r al ,
fungal or parasitic a enﬁb In sti anot her aspect the invention provi des
&#g 124

a pol ynucl eofdcarioek [okinedpoepEsir- ltkei%ﬂﬁ?felcfAE%W?@ clgssdteytakingf
fect d ,
bol ynuc! eot | TREGE @ﬁ”‘%éoﬁige?&ggk\éﬁ“n&%g‘s(‘@?&g’. hIEQblorhfe2 @80, o,

associ at ed vvietuhemiahehlambny\facttyr mtemas:deE)Z@IO)sumd’ifdrdiﬁ gahmousep@ent s or

si gnal i ng nol ec%&g% 18 WD 03/048383 PCT/ CA02/ 01830 [0043] Exanple 10
bel ow denons{fk Dhi s aspect of the invention. Specifically, table 61
denonstrates that both MEK and the NADPH oxi dase inhibitors can limt

bact er i al. 1 epji3PIiiOMITURR | B Bpl Dt ibRS 1R IREA RARABAIE oS

typhimurium triggers a MEK kinase). This is an exanple of how bacteri al
sur vi val cann@érailm)&l@thesi rewnsmart@r mgnaimstrmd@dulless:f arfattiqug agoiteasuvebas [ 0044]
In still anoth fﬁlplra t hlerén\r/lentl B 'ﬁ ‘Hi)gie pre e[nt rgeth@t
inhibit strofaly eeruvé‘i{‘&‘é’é‘? FPPIS Sce o JEEYY CREMBIRPEX B T RE | 5. .
Conpounds  ar mﬂaa.lnsa@orprr@@aﬂgmdmluphegiﬂmr@aﬁ@axﬁxmfa&ﬁm&y%sp'a% 1 receptor.
Such compounds al so may act as an antagoni st or inhibitor of CXCR-4. In

one aspect t H¥amplgerhpuhthst Biicadeniapeptideneancai épthe destirpwponseso gathagenigoni st
f CXCR- 4.
of CXCR-4. 1p, fh’&%ﬁ 'Ehe%i%ﬁfe %f{cﬂgmoklﬂgse%llc% G tﬂgfecgl*l{???eéxggpﬁ{mqehe ot hod

identifying a cationi that 1's an naons

i ncl udes conte&tstmﬂgs]feoéldf&umt ThSb¥sulls ara cbxliﬁi’rrmd&g/emde wio appbisgtiveecof a
test peptide and neasuring chenotaxis. A decrease in chenptaxis in the
presence of '€ test peptide is then indicative of a peptide that is an
antagoni st of CXCR-4. Such conpounds and nethods are useful in therapeutic

appl i cati ons[goaoH: % seRA trofihe exéﬁh&%@bélé{@%t Q£t1&9 iRdshARY stibfarfal | 1 1Y
thereof is denonstrated, for exanple, in Exanple 11 (see al so Tables 62,

63). | n that induenesios, thehest mp@nqgé@patbeyns ar dastheywassiso iri repulbiion efeth¢ host

mgration and therefore gntl viral (itl vity
immune résponse Dy inducing selec 1ve pro-friflammatory responses that for example
promote the recruitment of immune cells to the site of infection but not inducing
potentially harmful pro-inflammatory cytokines. Sepsis appears to be caused in part
by an overwhelming pro-inflammatory response to infectious agents. Cationic
peptides aid the host in a “balanced” response to pathogens by inducing an anti-
inflammatory response and suppressing certain potentially harmful pro-inflammatory

responses.

[0040] In Example 7, the activation of selected MAP kinases was examined, to study
the basic mechanisms behind the effects of interaction of cationic peptides with cells.
Macrophages activate MEK/ERK kinases in response to bacterial infection. MEK is a

MAP kinase kinase that when activated, phosphorylates the downstream kinase ERK
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[ 0045] In one enbodi nent, the invention provides an isolated cationic

pepti des having an am no acid sequence of the general fornula (Fornula A):
XIX2 X3 X4WrABRX¥832X1 (SEQ ID NO 4), wherein X1 is one or POMCAWR/OB30L or K,
X2 is one of C, Sor A X3is one of Ror P, X4 is one of Aor Vand X5 is

o o ¥, W SRR R RS BB e 5 LR B B 3
6), KSRl VPAW\!%'M&@EQS erné\deuZ.) fackSSRIARSERABR, &éﬁ@{ Bamgglecﬁ de
RRARI VPAI PVARR (SEQ | D and LSRI APAI PWAKL ( SEQ ' 10). [0046] In

anot her enbodkpressiqn. MFeMER\Kehmam hpyahded sbowm td islairtreplidalioe af Sadmpidly ¢

pepti de haV| an _am aci uence.of, t ener a a ornul a B):

0 LX2X3KXaX2 X RIPRIR PP ﬁd%S'aﬁ%a 5%5!5“0'\/5?1” %’%‘“5&“ agdéﬁ%ﬂ%ifl 01"% o E s,
T or N X2 ipfayome bmtrwcaol@ﬁn Mnate hokt defen¥d agsin® if@raélldfr fathofens-Byl or Y, X4
is one of R K 19 03/ 048383 PCT/ CA02/01830 or H and X5 is one of S, T,

C, Mor R ExffagingdhoMARkingwsas showelowéhe Gaiienieipeptides hayaaneffastien ar e not

[ ST i R PRSI 0 0 10

EL PLKRGRVPVE d¢rabh3ttai2s NGX is h6) limived to\UADLKKEIRWSHhEcleGidQ dxpradéion ¢ianged i0047] I n
anot her enbodi ment, the, | nill&fnlgll on i cationic

pr Vi ﬁl\(}g an isolated || nea6
peptide havi AgPaRseAPFRIids B%flﬁ%ﬁl? R&insas kinase & G14A9P20 Ml a ©) -
X1X2 X3XAVKAVK %ol ihae @ ('vﬁ?sd%@) wAp@mb& Aﬁgmzﬁ MAPGHERS 1£0ARB660Y) afdr12d)

, wherein X1 is one to four chosen from ., Por R X2 is one or two
aromat i ¢ ani MAP &inagsaqtivatey paatein\Kinasx3 (W6838B. of P or K, X4 is one, two or
none chosen fromA, P, Y or Wand X5 is one to three chosen fromR or P.

Exanpl es of of, th i-on. incl ude ut are not,.limted to:
RPRYP\AW\P\AW\PYEBE&P?‘&B%%WM %)maﬁiﬁézi PSRN PR AG 15°RE Cgigyination,
RAPYV\PV\AV\ARPEQd(eﬁE@ ah RgeMiGrith2ahyiltip RRAWRASNBNRVWPERKpep mvitﬁ)ahi@ 22),

RAAFKWAWAWARRK  (SEQ | D NO 23) . and RRRWVKWAWPRRK (SEQ I D NO 24)., [0048] In
anot her  enbodfAEHRAIORY ELERERRGLYHY prshiheaRilibfoieabange dtnattaRupsd R nirRaEt

cationic peptO deshavicn n@aci d sequence of the general fornula
(Formula D): S’XI )%g g)%4%n %RGX4X3X4X1X3X1 (SEQ ID NO 25) wherein Xl is

one or two of Ror K, X2 is a polar or charged amno acid (S, T, M N, Q
D E K R anHMMBD In 2®thes aspect, Bje iWerDooprovidasa ixekhod faF inferring,a sidtopf R.
ER)l(Qﬁ/EH(\e/SéVgC,\/t &Py I des Of ; heb}'ﬁgt;/f(raonntl Ia%ﬁcle{cna%{dus%giplebgtlthgguebjgc?by H m ted to:
' identifying in the nuclelc acid sample a polynucleotide expression pattern exemplified

by an increase in polynucleotide expression of at least 2 polynucleotides in Table 55

as compared to a non-infected subject. In another aspect the invention provides a

method for inferring a state of infection in a mammalian subject from a nucleic acid

sample of the subject by identifying in the nucleic acid sample a polynucleotide |

expression pattern exemplified by a polynucleotide expression of at least 2

polynucleotides in Table 56 or Table 57 as compared to a non-infected subject. In

one aspect of the invention, the state of infection is due to infectious agents or

signaling molecules derived therefrom, such as, but not limited to, Gram negative

bacteria and Gram positive bacteria, viral, fungal or parasitic agents. In still another

aspect the invention provides a polynucleotide expression pattern of a subject having

a state of infection identified by the abové method. Once identified, such

polynucleotides will be useful in methods of diagnosis of a condition associated with

the activity or presence of such infectious agents or signaling molecules.
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KRSCFKVSMRGVSRRRCK (SEQ I D NO 27), KKDAI KKVDI RGVDMRRAR (SEQ I D NGO 28),
RKMWKVDVRG M RKDRR (SEQ I D NO 29), KQCVKVAMRGVALRRCK (SEQ I D NO 30) and
RREAI RRVANBGRDMERIVRR (SEQ | D NO 31). [0049] In still anotrkercaehodd ment,
t he invention provides an isol ated hexadecaneric cationic peptide having

an am no aci ence, qf t ener al rrula(F rmula E): .. ..

XI X2X3X4X1VX %%&i?%&ﬁ%‘é@ﬂsﬁaﬁb‘ ‘%?)Oecﬂﬂﬁg‘}ee‘f‘hef%le' Spesifically: two  of
Ror K X2 i gabfe POlhoRIraed@adiesih MER And@HeINABPHbxiddse N,m&oraanﬁlmllﬁ R and
H), X3 |soneofC SS M Dor AA X4 is oneof F, I, V, Mor Rand X5 is

one of A, I, b&terial réplicagon/iniegionss IBN-ACTHHENOALORBROS bpS. Rphifxaivol es of the

pepti des of the inve an | ude, but are.not lim.ted t

RTCVKRVAVRG [HI&SEHR ‘Y@gd“f‘ﬁeﬂlgh‘%%)a“ ekﬁ@ﬁ&ﬁ@@vﬁ@‘%ﬂ{ﬁm’(‘ &4 Imesedas) |
KESI KVI | RGW Mﬁg {n2H3st L1NRZnafiRg molddRRERRVMWVRA DI KAK (SEQ I D NO 36),
KRTAI KKVS I%R (SEQ 1D NGO 37) and RHCI RRVSMRGE | MRRCK (SEQ | D NO
38). [00501 In another enbodi nent, the invention provides an isol ated

| onger cati omo(‘,‘4 begill anothenaspsef (éﬁh%mvmloaecmmdéﬁr@@r@meﬁélagmhemal

2 polar am i geriyed MO S MEREE (AR B . Koot T4 S

is 1-17 ami nelsapredentehwohieh dedreasetepression/of $DF1,re®ptdr, SBch a‘om;ti)uaﬂdalkb

Exanpl es of the peptides of the ventlon |ncI ude, but are not limted to:
KCKLFKKML M. AMRKGEtEF @R BAIARPATR qF s@qﬁ@f[ﬁ’ KXCR) In ragasperND & IRERION TTGLPALI S
(SEQ 1D NO ch))v K-Eﬁg %ﬁé‘éﬁ%ﬁﬁ%’oﬂsl—& (ﬁ)%éﬁ 41 in\c{goth%lzas’pect the
KMKSFAKM_ML_A KKVLKVLTTAL G.PS (SEQ I

KNKAFAKML M(ALH’QKMTTNXKWIQQ'@ (HSEQﬁ loDide@xifydap) a emnbmcl*i@{udWKMJNBAmeg@'mWTPLAG(

SEQ | D NG 0 not her . enhodi ment e. i npvention provides
fam iQsoI at ed f%g(?%QeLl S’E? PE?HIOS “CAB‘S icgeta téf?ﬁnﬁﬁg!fnw'&\}?fﬁﬁk' 'tge RIEHERLE of the
general for nu&s@n&eﬁqrarwét@e&)de an%%%ﬁ&ﬁﬁmm&%wh% (SEQ
ID NG 46), wherein X1 is a hydrophobic amino acid and X2 is a hydrophilic

am no aci d. P5esense e§theftest peptidgapthien elieptive pea Pmﬁéintth?éms amanitageeist ut are not

KRSy R/BPS%I,% = &E‘?@@é@@dﬁ%%ﬁ%ﬁs T RABRa A pRrLieRions Af KB ss

(SEQ I D NO g8&jents. These types of compounds and the utility thereof is demonstrated, for
example, in Example 11 (see also Tables 62, 63). In that example, cationic peptides

are shown to inhibit cell migration and therefore antiviral activity.

[0045] In one embodiment, the invention provides an isolated cétionic peptides having
an amino acid sequence of the general formula (Formula A):

X1 X X3IXPX4IPX5X, X, (SEQ ID NO: 4), wherein X; is one or two of R, L or K, X,
isone of C, Sor A, X5isone of R or P, X4 is one of A or V and X5is one of V or W.
Examples of the peptides of the invention include, but are not limited to:
LLCRIVPVIPWCK (SEQ ID NO: 5), LRCPIAPVIPVCKK (SEQ ID NO: 6),
KSRIVPAIPVSLL (SEQ ID NO: 7), KKSPIAPAIPWSR (SEQ ID NO: 8),
RRARIVPAIPVARR (SEQ ID NO: 9) and LSRIAPAIPWAKL (SEQ ID NO: 10).

[0046] In another embodiment, the invention provides an isolated linear cationic
peptide having an amino acid sequence of the general formula (Formula B):
XiLXoX 3K XX, XsX3PX5X, (SEQ ID NO: 11), wherein X; isoneortwo of D, E, S, T
orN, X2 isoneortwoof P, GorD, X3isoneof G, A, V,L,IorY, Xsisoneof R, K
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KWKKWAHSPRKVLTRI FHTALKPI SS (SEQ I D NO. 50), KWKSLVMMFKKPARRI FHTALKPI SS
(SEQ ID NO 51) and KWKHALMKAHMLVWHM FHTALKPI SS (SEQ ID NGO 52). [00521 In
still anowbes/oesssddi nent, the invention provides an isol aPetd/@arom3c
pepti de having an am no acid sequence of the formula: 21 V\D 03/ 048383

PCT/ CA02/ 01830 KVKSFLRTFKSPVRTVFHTALKPI SS (SEQ I D NO 53)

KWKSYAHT! MsPYREVInAP ikpnessf §.9E6, Moongd: Esamples eb%PeW@SPémﬁmY%Pm ed" as

used her ei n G4l ranATRlilSo DER ARURTIERIA 1Y Na.99) of ot her

proteins, lipids, nucl el ¢ aci corrponent s with which
an in Vvivo- SEbRGEKHREYPGEESEBQUDNDatd)y BTLGPVEKRDBSIPGEASEQ) ID ROefl gy, abl vy,

the peptide | st 700 0% ref erabl 0% pure by wei ght.
{00541 The | STEAHBRIATS Sk Fukb: Jhn Foal kiEh FhER Sl 1 BH: Lot Ve
vari ati ons, manLq@Kpgvpnge(gEQq@ NeFipnts of the enurer at ed pol ypepti des,
provi ded that the analog, derivative, conservative variation, or variant

has a detectable activity in which it enhances innate imunity or has
anti - i nf | anmi0d7) Imendther enbodiment thﬂ)mvmwesm\r@estarmasolate%bn@amaatagnc

derivative, %%tl(%thagﬂﬁggﬂlvﬁac%qge nc% o?(fl;[ ' Va lyal %%Exén@’gmlgflct} he activity

of the pept rom & and der Ve variation,

or variant i X;Xeber{ wex,wKORI5ISEYD uaN@mso; (tﬂ%ﬁ'bhﬁllﬂa MbRide 0P 24 SndeOPIRPL | de
t hat |s an altered formof a referenced cationic peptide. For exanple, the

term "vari ant Whemst Josong tetour ehinsen frempdi Bier RXuisiass ogtwq erametioadingni no
acid. of a refigl BNGLIeRY | Kis bie éPLbEI kt B4 f&brleNewitor fOXRE %%h% A?{}aw The

term"reference"” peptide neans any of e cationic pept|
i nventi on (eogW, arasXdisfonaedthrae chhendbon & drdt. niikaagles dftioenpephidetofahe/ar i ant ,

derivati | { th
the torm aureodt iogudf SUE 06 bt B RAE AR iR SROADNG! Lort on
of each of tyg, R@MWWKAWMM@@SE@U@ NO: imﬁ@ﬁ(@vﬁzs/m%hzvﬂkpkms@@jmn' c
peptides). Also included are one or nobre am no acids are

del et ed fronNQiélé&ﬂfeWKéf\UngNE&ﬁiﬂlﬂé (SEQUREYQt 28, RAAFKW AR AW WBRK hat
the derivati te immunity or has
anti-infl amg%)(?y act Vhé&'Riﬁ&V@ﬁ@éAﬁW’PSgﬁ@@ﬁ@N&% ef'opnent of a smaller

active nol ecul e which would al so have utility. For exanple, am no or
car boxy t er n{09aB] hnirmcheaemtisdimlens thenayentioh phevidedGuiisatdled hexa@sthmpae Nng i nnat e

immunity or anfi-infl, tory activity of a peptide can be renoved.
Li kewi se, aﬁeﬁloﬂcd?‘?an‘H ViRgdn appigoe agid SB‘&;“‘*BF%EU@@&W“JHW‘H@ (E@ulrDy few

(e.g., less Xbﬂﬂ(ﬁﬂxlVX3X4RGX4X3X4X1X3X1 (SEQ ID NO: 25) wherein X; is one’or two of
R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H), X3 is
C,S,M,DorAand X,isF, I, V, Mor R. Examples of the peptides of the invention
include, but are not limited to: RRMCIKVCVRGVCRRKCRK (SEQ ID NO: 26),
KRSCFKVSMRGVSRRRCK (SEQ ID NO: 27), KKDAIKKVDIRGMDMRRAR
(SEQ ID NO: 28), RKMVKVDVRGIMIRKDRR (SEQ ID NO: 29),
KQCVKVAMRGMALRRCK (SEQ ID NO: 30) and
RREAIRRVAMRGRDMKRMRR (SEQ ID NO: 31).

[0049] In still another embodiment, the invention provides an isolated hexadecameric
cationic peptide having an amino acid sequence of the general formula (Formula E):
X1 XXX X1 VX X4RGX X5 X4 X1 X3X; (SEQ ID NO: 32), wherein X is one or two
of R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H), X3
isoneof C,S,M,Dor A, Xsisoneof F,I, V, MorR and Xsisoneof A, I, S, M, D
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amno acids to a cationic peptide wi thout conpletely inhibiting the
activity of the peptide. In addition, Cterm nal derivatives, e.g.,

C-t er mi naWOrmbksB3 est ers, and N 22 WD 03/ 048383 PCT/ CA02/ @CZM020 883 nal
derivatives can be produced and are enconpassed by the i nvention. Peptides

of the inventign_ ncl ude honol .0 |so r. or derivative
of the  pept PHBs EAPGRIES SEeP e opedBIP RO R a2t ARUTGIAo] e
bi oactivity gyclasSeyviReRGIIRKTRTE (S@@?IDN—O ﬂ%KqMMI@@dDVﬁ diSeKREMEr se

sequence of a peptide enconpassed by the general fornulas set forth above.
Addi ti onal | y/ S%IBMQ&MBSMVHMMMUM\% @GEQ Ny 3bk substituted with

et i do may BRLGRIYYEARGHIN A FERIP N R KTTRIyPHRE IRy Rk (58
cystei ne resipioes 3 bhd RHU]RRWU@GHMRR@KQSEQ@ ]}O: 8®). f or m di sul phi de

bonds. [00561 The invention al so includes peptides that are conservative
vari ati ons OL” se peptides exenplified herein. The term "conservative

variation" H‘ Hethsr smbadimsne Shen PP PRV IdRS anrisalaipd IPnger qagarie one
amino acid i ﬁelhaﬁﬁg anxnﬁmmg querQ'eQ&lf bgget LJayfq?;nma Forh 8 ﬁﬂue Exanpl es

of conservat e variations inclu e t he itution of one hydrophobic
resi due, sucKXaKX:EXpieMdiM¥,ANMEKXaeSEQ HD(NChe39 aviareineX; is aypstaeamano agid/ci ne,

phenylalanln han l.e ne.or hi oni ne for
anot her, f%égogp&wf’ﬁé%%?dgo%gf% nlgéf‘@l%:é‘ g%éﬂ‘é‘f%iﬁ‘ 0¥ as  the
substi tutl onfr@fn GrAivimg, por, 4, wSknd Hil BtARIEs fQhe aﬁnﬁ%g bpth@mv@ml&{

glutam ne for asparagine, and the Iike. Neutral hydr ophili ¢ am no aci ds

that can be Bgluseihuypeecnot dimited e I%@%L%KMMMM&&’I}@FT%%KI@W KSR ne,

serine and t Igl(l'f I enconpasses a
pepti de havi ng a sug 1§S tu e Mlﬁg&ngv ﬁ%ﬂgfxace %ééﬁ u(zls‘tagstl tuted
parent ami noK&“NI@AISNKLMMMS(KVMS&UM@DAIQS&SEQSIDTN!D 4pncl ude am no acids

t hat have been neth or am date substitutions will be known

to those of KRK$F f’i\%MWLéhK YhKUMTWAGbﬁﬁl(%@ll@sN@aﬂ@ed to a
substituted g WB‘%@F‘@%@W% | m(i[tecfﬁlt(s‘@(%lm Nty thg unsubstituted

pol ypepti de. can be’synt hesi zed by
comonl y useHQKHAKNBIIMSALKEK TEVMERPILAGK (SEEQ INCQ: 4B0OC or FMOC prot ecti on
of al pha-am no groups. Both methods involve stepw se synthesis in which a

singl e am no i s added at, each s starting fromthe C-term nus of
thegpepti de @gbdlnd?f ARpiRer egibodjment, ?B‘é’ﬁ‘f“qﬁr%f%‘g@]%“ 'isﬂlateﬁrlr‘i’ﬂﬁﬁb?%’g??'c W ey

I ntersci ence epllagilawh?bﬁ a9lno RePldgdac of tﬁefg%néram%ump&mmmo be

known solid pha e syntheS|s met hods such as

: ﬁgtsgeshéggr Kﬁ@@xwwxexn&mxl&szaI.Ffffmﬁﬁl@ﬁc(SE@m NO196), M9e)n Xn

Stewart and Y| R}lrjd}gphoblc amino acid and X; is a hydrophilic amino acid. Examples of the
peptides of the invention include, but are not limited to:
KWKSFLRTFKSPVRTIFHTALKPISS (SEQ ID NO: 47),
KWKSYAHTIMSPVRLIFHTALKPISS (SEQ ID NO: 48),
KWKRGAHRFMKFLSTIFHTALKPISS (SEQ ID NO: 49),
KWKKWAHSPRKVLTRIFHTALKPISS (SEQ ID NO: 50),
KWKSLVMMFKKPARRIFHTALKPISS (SEQ ID NO: 51) and
KWKHALMKAHMLWHMIFHTALKPISS (SEQ ID NO: 52).

[0052] In still another embodiment, the invention provides an isolated cationic

peptide having an amino acid sequence of the formula:”
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23 WO 03/ 048
San Fr anci sc

383 PCT/ CA02/ 01830 Solid Phase Peptides Synthesis, Freenman,
0o, 1969, pp.27-62) using a copoly(styrene-divinyl benzene)

cont ai ni yo®304888D mvbl ami nes/ g polyrmer. On conpl eti on @CTah® 3D

synt hesis, t
treatment w
evaporation

crude materi
filtration o
Lyophi | i zat i
honbgeneous

t echni ques s
per formance

nol ar rotati

al so incl ude
t he peptides
anal ogs, mut

he peptides can be deprotected and cleaved from the polyner
0% ani sol e for about 1/4-1 hours at 0C. After

KW KﬁgLME&éﬁ’tVé?TY%T/bbBﬂ%ﬁa@EQ@éBQ PatPed from the pol ymer
with a 1% agﬁq,g, Y%%’F'II\/?@\?&LQ?H Igﬂsﬁ?lgggﬁ N@O@bl lized to yield the

by such techni ques as gel

th |i

he pepti des can be pur
n Sefhadex G 15 using 5% acetic acid as a sol vent.
00531 Tap parmp figodated Tasaised loarein oéfetsite apeptidmthatels watisenyialg} fiee
e, h can .t hen. be. c aract i zed b stan

id ard .
0 | n gh
e RSt B o AT aEiaS (o n ST YA SERP SR BUP ROHY: anp
vivb Pbdhiced p&pTRie @@fudPMturall) bé adbeiRH). aﬂ&%férrmljr/] QRe p&RIAE (0K COPY,
e peptides can be
quantitated pst?086. 897 @r preskrrefcrblmPO%dyretiaveight.: [ 0058] The i nvention
s isolated nucleic acids (e.g., DNA, CcDNA, or RNA) encodi ng

on, or neasuring solubility. If desired

[(Rf54] ITﬁe HW%H A5b ml:ﬂﬁ!a%%g)ﬁgro%nggt e@i &on' g% t t ﬂgtuﬁﬂcﬁ%‘a

ants, conservative variatio varia

e peptides

by

described heat@inic pephide vaiants' ofahé edumtiratad pelgpeptides, qurasmdezf thatshé anatogyucl ei

acid that is substantiall

aci ds wit h wAPRRUNR GORSSY

Pref erably,

by wei ght, and conventional nethods for synthesizing nucleic
vitro can beth@sﬂedOgnddrweuvqwamaﬂom orov anig o s actAstyuéermCheuoehmcti’vnuof thiec

acid" refer
the form of
construct (e
a peptide of
and ot her ex
produce the
or eukaryoti
account the

rof el ns,

nucl ei ¢

free. of and other
Jiyen b itoa LS s el astiiu i Yhka Soci ot od.

ERRNBAGHhRAE irAGLAity 8 1Bk ah@asanfRIoryBRUV iR 1t iIPh&IREAM Y PR % pure

acids in

r of 0- nucl eot i bonuc] eotides, in
ept%egﬁ"?’%f"ﬁ G rwagw?i LB oh 38?“025‘ P%Yad@f’l Yenetic
derivedby operably I|nk|ng a pronDter to a nucl ei ¢ aci d encodi ng

the invention). Nunerous genetic constructs (e.g., plasmds

B@es i on vectore} are known in the art and can be used to

3P| Qecatipnic ppRtidenyasiintoit apepiddq thatigan aljered fermeet a prokar yoti ¢

Fefér@n&d’cabf&ﬂébe tld@S‘Pﬁf- exaﬂh H,amr a%?4 hélud&ya aEiB{‘n@g into

in the

degeneracy of "the genetic co e, “one of Inary s

art can readpﬂyﬂegywhhbsmKemnmehenmaamdd&aEﬂﬁ&dmngph&ewpobgmmgiuﬂﬂs of the

i nvention. The nuc IC a

conventlonale’ﬁﬁm&f’ﬂ‘ﬁﬁrm%lgﬁ‘é&?mné%ﬁﬁa‘é‘3 B“  HEESY R dﬁéﬁ??ﬂéqukahe

i nvention. 2

n can rea

6t t‘lﬁ\@lr@%hg&g@%:i REEf AP (RL e fomulas), from which a variant,

derivative, analog, or conservative variation is derived. Included within the term
“derivative” is a hybrid peptide that includes at least a portion of each of two cationic
peptides (e.g., 30-80% of each of two cationic peptides). Also included are peptides
in which one or more amino acids are deleted from the sequence of a peptide
enumerated herein, provided that the derivative has activity in which it enhances
innate immunity or has anti-inflammatory activity. This can lead to the development
of a smaller active molecule which would also have utility. For example, amino or
carboxy terminal amino acids which may not be required for enhancing innate
immunity or anti-inflammatory activity of a peptide can be removed. Likewise,
additional derivatives can be produced by adding one or a few (e.g., less than 5)
amino acids to a cationic peptide without completely inhibiting the activity of the

peptide. In addition, C-terminal derivatives, e.g., C-terminal methyl esters, and N-
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[ 00591 DNA encoding the cationic peptides of the invention can be inserted
into an "expression vector." The term "expression vector" refers to a
geneti c cwOIBHess83 such as a plasmd, virus or other vehi eCe/dasesmsB3dn t he
art that can be engineered to contain a nucleic acid encoding a

pol ypeptide of the .invention., Such expression vectars are r ef er ahl

pl asni ds thafewg?rhva&V%Wé’Fo‘g‘@&% Ae eRcHMRagiEd byt ?ggfe&l% @Pflﬁ%gi on of

the inserted ggReEIniSCHIRIAE Gn) Bndlod) BSoff, nutahf §s GHQT0R Ui RivE 8E IHRT
typically contains an origin of replication, and a pronoter, as well as

pol ynucl eot i geidehdisclasddow tiphmessny mventgwl sxtongas dfe tigrstivitpasdesemigad cel | s
(e.g., an anhi bi oti c. rgﬂést anc(f %ngl ¥nuc| eoti de of Var i ous $romt S

i ncl udi ng i nEEIMNIERAS A S AHYEddT N8 THITRSEdYeLce Of A RERISE SPFQMBASSFAIBY ¢ he

i nvention. Tyl gablaVformiiBs StF6:@5 shave. WalalthalRRhahilgo &id eprbecon site and
control sequences that are derived froma species conpatible with the host

cel | . [ 00601 canigsdtion magayi kersubstituted NathewtanyRo a¢id &f recrYifigyratignand Hicgucl ei c

acid of the _jnveprtLan. ' US| [ . € i.gues
wel 1 known t S P GALAR AR R eI hREL el SR O NS ESTES
is E. coli, oonpet@nkireatdidudswthimthe seqapnabiel fiddiNA tol fdrakdiswpinidbe pr epar ed
using the Call 2, Mg 2 or RbCl nethods known in the art. Alternatively,

physi cal maah%‘,‘dssuch as electroporation or mnicroinjection can be used.
El ectroporation allows transfer of a nucleic acid into a cell by high

vol tage el ecFadssLiermvgﬁioﬁdw intRR& pepridAURAGKE cARbAaL FA hrRBohdVfiRcCed
into host cells by protopl ast fusion, using nethods well known. in the art.

Sui tabl e mepepsifes exemplifigd Sersrmi Ty teuk Seopetrivetiveelarigtion lastusedherein
el ectroporati,on. and lipof.ection | so are known.. 100611 . "Host cells" or
“Rect pr ot carTuKpauisRRIEE Hcn afeRh R Tl is IR py BEheE® 1 wntch

the nucl ei ¢ BRidiScallly stohiariresidret iEklﬁm‘l?)&z@ obeonssRdtivOvAIBbAS Mclude thepol ypept i des
of the invention. The term al so includes any progeny of a recipient or
host cel|. PpépHiutien of erg lyidserhobic radduye. suagh) as ispleuckns, valipentereine.idligingde E.

coli, S. aur : [ a.  a i.ve and

Gram posi ti vgﬁ%%%ggﬁcg ej aﬁ?ﬁ%!ﬁh%aﬁrc@h%q I ggﬁgg{ Sgegﬁgdlégrgggﬁ?/sns known in
the art can bethibrihé foednaBerl one asbstihgioneX phepdnomesidec farranohensahmsan
origin of replicatjon to? Eger,m’t ﬁx ression in the host, 25 WD 03/048383
PCT/ CA02/ 018 S”F%‘éﬂ“ RESTRIZE frY "%éfﬂ‘?’alé? fBotspatiicIaskh PrglveatikifEe used
accordi ng t oadfifgtmRt Mhé’fike.tN@utkdﬂ‘ng&%bﬁﬂg%ﬁmﬁhcpfcidﬁﬁbﬁ;aﬁ@efsﬁ&mlﬂéh frgant sm
or synthesized in the |aboratory. peci fic DNA sequences encodi ng the

cati oni ¢ pepongianogfer intlusle @sparagine, ighitarbingi seeide byd thrgonines dltwtteron of a

double-str and(%%se%ivsé%%ylgt?gne a srooerr?cgrplgasgeesnao;ggpﬁd%ingz 21 s&bhs(?imte(e:da zlimino acid
in place of an unsubstituted parent amino acid. Such substituted amino acids may
include amino acids that have been methylated or amidated. Other substitutions will
be known to those of skill in the art. In one aspect, antibodies raised to a substituted

polypeptide will also specifically bind the unsubstituted polypeptide.

[0057] Peptides of the invention can be synthesized by commonly used methods such
as those that include t-BOC or FMOC protection of alpha-amino groups. Both
methods involve stepwise synthesis in which a single amino acid is added at each step
starting from the C-terminus of the peptide (See, Coligan, et al., Current Protocols in
Immunology, Wiley Interscience, 1991, Unit 9). Peptides of the invention can also be
synthesized by the well known solid phase peptide synthesis methods such as those

described by Merrifield, J. Am. Chem. Soc., 85:2149, 1962) and Stewart and Young,
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manuf acture of a DNA sequence to provide the necessary codons for the
cationic peptide of interest; and 3) in vitro synthesis of a

doubl e- stwandedB3BNA sequence by reverse transcription of PeRNARSG3At ed
froma donor cell. In the latter case, a double- stranded DNA conpl enent of

MRNA | L Ly f ich i | | f t DNA. [ 0063
The ‘synt heo! SP07 Plrue elfitesrvhntitr s TrPGHIL ep Fraie P ROMPH CHUPEE Aahen ¢ he
entire sequegggolPlstydétietdviagibeneas) @nbsniff 0LDEO ALl REinBEPPONMeRr OFUCt S

known. In the present invention, the synthesis of a DNA sequence has the
advant age of camplsiipmgf ¢hemical apnshesds: hei peptidds candedepratecis apd gleavaddromkel y to

be recogni zeqg b cter| host,, . r erm.ttin ] | evel..

expressi on wﬂ}ef%)&ﬁn%ﬁyft?eghﬁ%qtgvs@ 1%qut“}r ggéﬁ%{?@ﬁ(?le T 23 d]imt"iqg'r?}'rs ?Pt(a'al ly any
peptide can Bdtesyvipoesion @t he rosdend| thg pepides arex@diagd fridat e pblynteatwitnd C
peptides, variants of the sane, or synthetic peptides. [0064] \Wen the
entire sequeh&asHe a¢id selation ehigibisitheandyprhitizad R yislhthecpidednatgrial. Toont hesi s
of DNA seque i iRl : : k i F tion
of DNA saquBrne. S R e oy A rF P SGhalide B dohe™
sequences of 5% xebe agd as 8 selhentf diynpttilizaioofof ppepriale fractiinagé tieaoinmi ng ¢ DNA

| i braries whigch ar derived from reverse transcription MRNA which is
abundant in aﬁ’ﬁ@_ry“ﬁéglhfglog?{ﬁfws pERYde: W}HF}bﬁaq té%ﬁe ‘_(')tfa é‘?ﬂez@ggy é?ﬁ?@\é\gi on. Wen
used i n conbideBhig@es otk Rs ARG RBIdHElysERidla) &R0 drasHN Al APerfotM e are -
expressi on products can be cloned. I'n those cases ere significant

portions of {ipeidghiamntearprhys slifiauiedes abjorptian spactraspdry, pwparird@tion.@r known, the
production of | I ihal . | e-stranded DNA or . RNA probe sequences
Gupl 1 cat | ng. TeednfesuBue B B Eamie AR B o TP fle SLBROAR ook

enpl oyed in BiWabNégraydtiondi zat i on procedures which are carried out on
cloned copies of the cDNA which have been denatured into a single stranded
form (Jay, e Nuc. .Acid Res., 11:2325, 1983). 26 WO 03/048383

PCT/ CA02/ 018@95%_[ G myentnn a&%)p‘f’?'aeeSdﬁolﬁ‘ﬁé_“PH%ﬁﬂdz% fe-&aRNge di¥HA-rfrst er ed
parent eral |y RRys)idak&fihd 81 pRprideRYof HeARWRioh NiRldRE afVklcIdid Mds chiEnRER | de

can be adm nistered intravenously, intraperitoneally, 1 ntranuscularly,
subcut aneouskyalogsnmutiotsy cangervative vaaasdies; aed VariantsRif efiepaptidesastritetsl f or

delivery of the. peptide i.nclude oral . by.encapsul ation in. mcrospheres
or prot ei noi é%r,emb;e/[%ﬁéerrglsdfoqﬁ% i Py k’%ﬁei‘ﬂ_éfelrﬁ?gasr}”clﬁ’c ?ﬁl@ﬂ?&@ﬁ%ﬁtw‘aﬁy

i ont ophor esi fre®bf profitEdRpiae|ang ot heREEt atido With e alBtAdsrodhiced nucleic
adm nistration will be known to those skilled in the art. 100661

Pr epar at i onsagigy nahurialy, asspeiptedd Rratergbly athe erclefc agidps pt lieais 760, 0%, Phvent i on

i ncl ude preferably 90% pure by weight, and conventional methods for synthesizing nucleic

acids in vitro can be used in lieu of in vivo methods. As used herein, “nucleic acid”
refers to a polymer of deoxyribo-nucleotides or ribonucleotides, in the form of a
separate fragment or as a component of a larger genetic construct (e.g., by operably
linking a promoter to a nucleic acid encoding a peptide of the invention). Numerous
genetic constructs (e.g., plasmids and other expression vectors) are known in the art
and can be used to produce the peptides of the invention in cell-free systems or
prokaryotic or eukaryotic (e.g., yeast, insect, or mammalian) cells. By taking into
account the degeneracy of the genetic code, one of ordinary skill in the art can readily
synthesize nucleic acids encoding the polypeptides of the invention. The nucleic
acids of the invention can readily be used inh conventional molecular biology methods

to produce the peptides of the invention.
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steril e agueous or non-aqueous sol utions, suspensions, and enul sions.
Exanpl es of non-aqueous sol vents are propyl ene glycol, polyethylene
gl ycol, wegeBaid3es oil s such as olive oil, and injectabl ePorgavino183st er s
such as ethyl oleate. Aqueous carriers include water, alcoholic/aqueous

sol utions, epul sions, or suspensions, in g. sal i ne nd buffered nedi a
Par ent er al Eﬁ\sﬁ ﬁé\]s/? RRgodHs tg%&‘it’tﬁ’ﬁiccﬂ‘fpﬂi? ch ﬂ%‘l“ entioR ca ﬁQ‘EF‘ ‘aé;m&b@& rose,
dextrose and “e%&@ésel%%&ef P §Re PRtk @e%r” RS Wi géﬁeheksnstﬂumﬁ ed
Ringer's, or fixed oils. Intravenous vehicles include fluid and nutrient
replenis hersasa plasoid, @irys er athgy|vehickHaown(is duharathat ¢rode ebamedred)tp ﬂmger S
dextrose), and tlhe I Pr ese&vattl ve? and ott addi t i g | so
present such?8¥¢ e'f:c?lc' e%?ﬁ?r?)‘f’%apo RERUAC g5 'y D loé‘mts ?(’fp(ﬁ?fﬁloé’ Veehe aé'f’l

agents, and pRErhbly PsRmid Watddftald XprorldtdGEduehbe thiaaeilitdtetrabsédiptibavsf! be
described in greater detail by reference to the following non-limting

exanpl es. \Whillednsenied igpanesigispaienemis adisheadle slhej espressin veater typigilhyhcontaimser ence

to certain %?I)Fél Var&ﬂ{%&‘i‘érﬂ%‘&? olﬂﬁ] Es[%éﬁ é"@xll#n&%‘?e gﬂgs%ﬁtta that

nodi fi cati ons an I ons are scope of that which

i s descri bedphaivtypid sléseion oEkAMAnEotmed Ik {éSEPﬁh Sﬁtfmﬂilcdeﬁilﬁiaﬁd‘dVATO?Y
ACTIVITY [00681 Pal nucleotlde arrays, were utilized to determ ne the effect
of cationic B@Mf‘i“ﬂ%%“deb V aiius PEYIAETS; 15Eluging inducdblp ARG CUStiptive REIMQLErScel | s.

The A549 hu i LRVEM
suppl enent etf%vm ?Eﬁmllgl% !%lr?é]te gﬁehgé\)ﬁ ggypsl(\g?%mﬁ@ eagl%m&g‘éécgbc{r p) . n'@r%egﬂg%fg cells

wer e pl ated site &@Ccomok segsersecthht are éerdvesll‘fesn atp&ids compa@gble yathl th¢ Hosth,

cul tured over%k_rht and then incubated with 100 ng/m E. coli 0111:B4 LPS 27
WD 03/ 048383° / CA0O2/ 01830 (Signa), without (control) or with 50 g/ m
peptide or nmediumalone for 4 h. After stimulation, the cells were washed

once with di pigsy] TRIGRERALRSTGiEmEfce@dest DRoipRABKEN abableRs @6 iahé ne (PBS)
and detached fromthe dish using a cell scraper. Total RNA was isolated

usi ng RNAqueBYSN{gngANdS, Cam@étquhUSlﬂ%(W“WﬂRF\E&CmWEétWQAH@OWQL‘:‘Sﬂ?énded in
RNase-free n i ;hi
oot 1 BRSO R ATF e (YRRE LA e AR 0
RNA was assessabletyf A uptake tarophaepatd udng mex%(’cig MgSle ogRbCl r[n@(hﬁ&s] The

pol ynucl eoti de ar s used were the Human Operon arrays (identification
nunber for th@ovg%ﬁb%ﬁaits%ﬁmne BIBhYSER BeANS oS &% elg¢iropgEiion P4, 000 hurman

01190S  SPOUhiholfecdR bRl B el PERRES ARAGH ALRRANRLr bPIhdeidadh jfiBlhal FNA
and | abel ed wt Cy3 abel ed dUTP. The probes were purified and
hybridi zed t gelpby hnghdoghasaiectrlc impulse. Addmonally, nucleic acids can be mtroduced

into host cells by protoplast fusion, using methods well known in the art. Suitable

methods for transforming eukaryotic cells, such as electroporation and lipofection,

also are known.

[0061] “Host cells” or “Recipient cells” encompassed by of the invention are any
cells in which the nucleic acids of the invention can be used to express the
polypeptides of the invention. The term also includes any progeny of a recipient or
host cell. Preferred recipient or host cells of the invention include E. coli, S. aureus
and P. aeruginosa, although other Gram-negative and Gram-positive bacterial, fungal
and mammalian cells and organisms known in the art can be utilized as long as the

expression vectors contain an origin of replication to permit expression in the host.
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slides overnight at 42C and washed. After washing, the inage was captured
using a Perkin Elnmer array scanner. The inmage processing software

(I mapol yrwologaosdsse 5.0, Marina Del Rey, CA) determ nes tRETAROR/OM3AN
intensity, nedian intensities, and background intensiti es A "honenade”

b Th e tt
00755 i nt ensi {P6PL TRe AL psgR e PelvLsnbitF SErEn e 60 e gril B RGP o0l ol s
was per for ”Edme\/ih@éhu@ﬁ@%% lselgteaqf&ﬁvaﬁ BraRAVEQPnikkdiYed in @) laboki@ry.Nt ensi ti es

for each spot were normalized by taking the nedi an spot intensity value
fromthe popﬁp%qlﬁlfbﬁl\b’f seslpmcevamqwémgME pationie peplideokinteresbegndre abgpingd ky: val ue
to the val ue | | |nth erinent. The relati een
wth cerl s DBl ot NG aplCE BREE TSRS rom PR afeRedls BRAL PR Teding i

Tables 1 andmanufazrdﬂeésﬁ d]aNIAeééqurfceid povidethe/ndcbas qabydfde trahiiags t hat
denonstrated significant changes in expression of the 14, 000
pol ynucl eot i H"é§‘df"Wéﬂ“t%ﬂea'tde@t‘%él“f%?ynﬁleﬁ‘éPE@JdO@!ﬁP@W@PNPf BRAUgBtePY ndi cat e

that the pepgsvg&é trlaﬁélc‘?l aowai RIN LR Fggada%s gg%ﬁ&ﬂuxﬁa@p@er EXPrLRAbAN Of

pol ynucl eoti des t hat were in uced by L t'he pepti de,
SEQ | D NG 2§trar$le¢memplpmbetlﬁflrlyRNAdsleeeliy forpedesisiclois gehenalpy of t he
pol ynucl eot i des u ted by E. coli 0111:B4 LPS as studied by

pol ynucl eot i erfﬁ 2&3@5 Peptide (50 g/m) and LPS (0.1 g/ml) or LPS
al one was i ncubat ed vvlth the A549 cells for 4 h and the RNA was i sol at ed.

Five g totajooBBITHESyidsSr df DNERKEqueteks & frediBa) @t HENKY 6 MRS vad the
hybridi zed onto Human Operon arrays (PRHU04) he intensity of

unst i mul at edeEE FequeBcesHf ARHNG Acid Fesidugs vbheslﬁ@wgmsumﬂrpmglo@%b Inth rd
col um of Tag g?elné mvﬂlﬁof{ lﬁ?eté ﬁtheklg’ﬁ%ﬁﬁ/{ 9&% ueﬁ@ mﬁ?e ;Ei&gﬁtg%ee(g‘ abllag/ ﬁrg t{h%nSI ty

of  pol ynucl e expression in VI

intensity of 1mnqi)ramha>tf eﬁti(mewhsch ar@eo eRakelpto lhd%%ntogrﬂeayyczﬂmcfeﬁhl hazgl umm
refers to the intensity of P Iynucleotldee ression in cells stinulated
Wi th LPS andth§eshyiPEEMHIRG Riglhyleyer expressiphithpualitfiquities iniggnstation. Ineduct i on, by

peptide SEQ l&yigdn, v‘&(uaﬁg %B%ﬂ@ cERbL Qﬁltl’xc%lze&‘%h+ludnﬂ kAORL Eh &Rt uﬁ Pressi on

up-regul ated by E. coli LPS Accessi on Pol ynu Ieot| de ntr Rati o:
Rati o: LPS+ cdtionipgrepti@sneartanmsaifitionsaiied basyorteyic pB8ideent rol | D 27/ cont r ol
Intensity AL031983 Unknown 0.032 302.8 5.1 ADP ribosylation

[0064] When the entire sequence of the desired peptide is not known, the direct
synthesis of DNA sequences is not possible and the method of choice is the formation
of cDNA sequences. Among the standard procedures forisolating cDNA sequences of
interest is the formation of plasmid or phage containing cDNA libraries which are
derived from reverse transcription of mRNA which is abundant in donor cells that
have a high level of genetic expression. When used in combination with polymerase
chain reaction technology, even rare expression products can be cloned. In those cases
where significant portions of the amino acid sequence of the cationic peptide are
known, the production of labeled single or double-stranded DNA or RNA probe
sequences duplicating a sequence putatively present in the target cDNA may be
employed in DNA/DNA hybridization procedures which are carried out on cloned
copies of the cDNA which have been denatured into a single stranded form (Jay, et
al., Nuc. Acid Res., 11:2325, 1983).
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L04510 factor 0.655 213.6 1.4 ring finger D87451 protein 10 3.896 183.7
2.1 hypothetical AKO00869 protein 0.138 120.1 2.3 Ric -like expressed in
U78166 newioon®4$38H51 91.7 0.2 nucin 5 subtype B AJ00140¥Coreaobewmso onchi al
0.203 53.4 15.9 serine/threonine protein kinase AB040057 MASK 0.95 44.3

15.8 799756 0.141.35.9 14.0 L42243. interferon 0.163 27.6 5.2 29

W0 03/ 0asaas ST BHB pPeridss T Bation s Bergminiateret paem sy P ot 4

Ratio: LPS+ pNgpRaRinfeRM JvenGihk.OTh&/Bélitide QRh Ve hRRINGRIEd Rhral dloddiy cont r ol

Intensity receptor 2 RNA lariat de ranchln%Q_NM 016216 enzyne 6. 151 22.3
it

10. 9 hypot hetnteageritongdlyl Begmysenas]yn sebcgpseawlyz intragavip. erapdengraionn 1. 881

17.3 0.6 FEM L-|i th _recept ABOQ7856 bi ndi rotein 2. 627 15.7 0.6

gt owt - ar et At e OB e FERER, SnE R e JSTS, LGt ol

car ci noma microspheres or proteinoids, by aerosol delivery to the lungs, or transdermally by
iontophoresis or transdermal electroporation. Other methods of administration will be

known to those skilled in the art.

[0066] Preparations for parenteral administration of a peptide of the invention include
sterile aqueous or non-aqueous solutions, suspensions, and emulsions. Examples of
non-aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils such
as olive oil, and injectable organic esters such as ethyl oleate. Aqueous carriers
include water, alcoholic/aqueous solutions, emulsions or suspensions, including saline
and buffered media Parenteral vehicles include sodium chloride solution, Ringer’s
dextrose, dextrose and sodium chloride, sodium acetate, sodium citrate, lactated
Ringer’s, or fixed oils. Intravenous vehicles include fluid and nutrient replenishers,
electrolyte replenishers (such as those based on Ringer’s dextrose), and the like.
Preservatives and other additives may also be present such as, for example,

antimicrobials, anti-oxidants, chelating agents, and inert gases and the like.

[0067] The invention will now be described in greater detail by reference to the
following non-limiting examples. While the invention has been described in detail with
reference to certain preferred embodiments thereof, it will be understood that
modifications and variations are within the spirit and scope of that which is described

and claimed.

EXAMPLE 1
ANTI-SEPSIS/ANTI-INFLAMMATORY ACTIVITY

[0068] Polynucleotide arrays were utilized to determine the effect of cationic peptides
on the transcriptional response of epithelial cells. The A549 human epithelial cell line
was maintained in DMEM (Gibco) supplemented with 10 % fetal bovine serum (FBS,
Medicorp). The A549 cells were plated in 100 mm tissue culture dishes at 2.5 x 10°

cells/dish, cultured overnight and then incubated with 100 ng/ml E. coli 0111:B4 LPS
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AKO00353 antigen 1 0.453 13.5 1.0 nyeloid/lynphoi d or m xed- |ineage

| eukem a D14539 translocated to 1 2.033 11.6 3.1 integration site for

Epst ei n- BAO3X¥BTBS5 virus 0.728 11.6 1.9 M4915 pim 1l on®oyan®2/018304 11. 4
0.6 caspase recruitnent NM 006092 domain 4 0.369 11.0 0.5 integrin_al pha
J03925 M 0.272 9.9 4.2 30 W) 03/048383 PCT/ CA02/ 01830 Accession

Pol ynucl eot i figmabmtithgpt (cpairelbor with pO peimpbpeptidg erypediumaienedort i Aftenedi a

Pactor 6 o, agyfbialih A RN yadtBUSHEL bty AR PLASSEOA fRundBRIIAGE
t hym di ne ki ha$@edO2m8 IPBSE ahdibttechdd @d%h fheblish. Usingtd cisorpbr. afveal RNA

superfamly W94831 nenber_1 3.265 7.1 1.5 zinc finger X70394 protein 146
1.463 6.9 1.¥as RoptndsineBNAgpecys SAmbinng Austin, d 9 0 hg RNA pellet §igani ne

nucl eoti de resuspended in RNase-free water containing Superase-In (RNase inhibitor; Ambion).
DNA contamination was removed with DNA-free kit, Ambion). The quality of the

- RNA was assessed by gel electrophoresis on a 1% agarose gel.

[0069] The polynucleotide arrays used were the Human Operon arrays (identification
number for the genome is PRHUO04-S1), which consist of about 14,000 human oligos
spotted in duplicate. Probes were prepared from 10 pg of total RNA and labeled with
Cy3 or Cy5 labeled dUTP. The probes were purified and hybridized to printed glass
slides overnight at 42°C and washed. After washing, the image was captured using a
Perkin Elmer array scanner. The image processing software (Imapolynucleotide 5.0,
Marina Del Rey, CA) determines the spot mean intensity, median intensities, and
background intensities. A “homemade” program was used to remove background.
The program calculates the bottom 10 % intensity for each subgrid and subtracts this
for each grid. Analysis was performed with Genespring software (Redwood City,
CA). The intensities for each spot were normalized by taking the median spot
intensity value from the population of spot values within a slide and comparing this
value to the values of all slides in the experiment. The relative changes seen with
cells treated with peptide compared to control cells can be found in Tables 1 and 2.
These tables 2 reflect only those polynucleotides that demonstrated significant
changes in expression of the 14,000 polynucleotides that were tested for altered
expression. The data indicate that the peptides have a widespread ability to reduce the

expression of polynucleotides that were induced by LPS.

[0070] In Table 1, the peptide, SEQ ID NO: 27 is shown to potently reduce the
expression of many of the polynucleotides up-regulated by E. coli O111:B4 LPS as
studied by polynucleotide microarrays. Peptide (50 pg/ml) and LPS (0.1 pg/ml) or
LPS alone was incubated with the A549 cells for 4 h and the RNA was isolated. Five
ug total RNA was used to make Cy3/Cy5 labeled cDNA probes and hybridized onto

Human Operon arrays (PRHUO4). The intensity of unstimulated cells is shown in the
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U43083 binding protein 0.841 6.6 1.6 DKFZp434J181 AL137648 3 protein 1.276
6.5 0.8 ATP-binding cassette sub- famly C (CFTR MRP) AF085692 nenber 3
3. 175 6. 5wD.04/04838p0t heti cal protein AKO001239 FLJ10377 2. P0%4/(6\04/01838

ATPase Na+/ K+ NM 001679 transporting beta 2.402 6.3 0.9 31 WO 03/ 048383

PCT/ CA02/ 01830 = Accessi on Pol ynucl eoti de Cont r | 0: LPS+
Nunber s Gene thigdrefynghoiviaile! oﬁh?%ﬁ?j@/ Lnfcepiroll W@W“&Stﬁr?@ e}r’i’ﬁ'”éﬁ}épfy 3

pol ypepti de r h 1 dual
specificity B@gg&%& osp r%%g@te%SL@OSesékaﬁ%ewgﬁmeg bggg%nén%t}ﬂl\/%%%?

ATP- dependentms:tmﬁﬁztecﬁce;llsz The “Rhﬂcﬁm IDnKHowatrol. @2!8715 regers t®the0m18031§y of
stinul ating 9820 factor 3 rec spermne N1

to di
ALO50290 a0 e PO PYCIsndE xRigssion g cels ginu ﬁ‘egw}‘d&%ﬁ’f Reﬁﬁf’%'ﬁ(ldgg 1.278
5.6 1.8 ret ,AQinfulA6d Eklls.

Table 1: Reduction, by peptide SEQ ID 27, of A549 human epithelial cell
polynucleotide expression up-regulated by E.coli O111:B4 LPS

Accession Polynucleotide Control: Ratio: Ratio: LPS+
Number® Gene Function Media only LPS/control | ID 27/control
Intensity
AL031983 Unknown 0.032 302.8 5.1
ADP- '
ribosylation
L04510 factor 0.655 213.6 1.4
ring finger
D87451 protein 10 3.896 183.7 2.1
hypothetical
AKO000869 protein 0.138 120.1 2.3
Ric -like
expressed in
U78166 neurons 0.051 91.7 0.2
mucin 5 subtype
B
AJ001403 | tracheobronchial 0.203 53.4 15.9
serine/threonine
protein kinase
AB040057 MASK 0.95 44.3 15.8
7299756 Unknown 0.141 35.9 14.0
142243 interferon 0.163 27.6 52
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X06614 receptor- alpha 1.924 5.5 0.8 putative L-type neutral

anm no

AB007896 acid transporter 0.94 5.3 1.8 DKFZP564B 116 AL050333 protein

1.272 5. 3w0.08/0483¢pot het i cal

AK001093 protein 1.729 5.3 2. ®cTicAamenssdi cal

NM_ 016406 protein 1. 314 5. 2 1.2 I\/86546 pre-B-cell 1.113 5.2 2.2 32 W
03/ 048383 P 02/ 0183C CC . WW—%—%—% i o
LPS+ Nunber' ‘brl y Gopgoliond r ol RpEP27/ ¢ o RO PPt énsi ty
LKL Lo BRIk Rbren 1oNAGELLC SErRREA & Wremiaiyr |33
2.0 leukem a NM 002309 inhibitory flacimensity286¢ 4.8 1.9 dent at or ubral
pal |'i dol uysi & A 001940 atrophy 2034 47 12  cytosel-¢—acyl-coenzynme A
t hi oester 01316 hydr al as@c‘ip.t@% A7 1.4 deatlh- assom at ed X76104 protein
Kinase 1 1.118 4.6 1.8 ARNAGESUTKNOWN 1. 87914.6 L. 4
debranching
NM 016216 enzyme 6.151 22.3 10.9
hypothetical
AK001589 protein 0.646 19.2 1.3
AL137376 Unknown 1.881 17.3 0.6
FEM-1-like
death receptor
ABO007856 | binding protein 2.627 15.7 0.6
growth arrest-
AB007854 specific 7 0.845 14.8 2.2
cytosolic ovarian
carcinoma
AK000353 antigen 1 0.453 13.5 1.0
myeloid/lymphoi
d or mixed-
lineage leukemia
D14539 translocated to 1 2.033 11.6 3.1
integration site
for Epstein-Barr
X76785 virus 0.728 11.6 1.9
M54915 pim-1 oncogene 1.404 11.4 0.6
caspase
recruitment
NM_ 006092 domain 4 0.369 11.0 0.5
integrin_alpha
J03925 M 0.272 9.9 4.2
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AL0O50348 Unknown 8.502 4.4 1.7

Kl AAO095 gene D42085 product 1.323 4.4 1.2

X92896 Unknown 1.675 4.3 1.5 U26648 syntaxin 5A 1.59 4.3 1.4 nonocyte to
macr ophagwo odiods€3e3 ent i ati on- X85750 associated 1.01 4.3 1PCTREHOMMBB/ 048383

PCT/ CA02/ 01830 Accession Pol ynucl eotide Control: Ratio: Ratio: LPS+
Nunmbera Gene_Function Media only LPS/ control 27/ contro Intensity CD164
anti gen D14043Aegessiony ‘iPplxnm%@twez 1. Gontirplyr obl asRatiw4513 BaémtlP$act or 2
L 201 5.0.0,6, BhRROrS, SRRPELAL, WYL PR, b By o
1.508 3.9 1.2 AF189009 ubl quilin 2| 1.Hidéhsty8 1.3 sterol;C4-nethyl Us0205
oxi dase-like 1.569 3 7/0.8 hvno'rhp ical AKO0Qh62 protein|/1. 166 3.7 Q|6
AL096739 Unkinown 3.66 3.7 0ABP “hypot heti cal AKPO0366 protein 15.192 3|5 1.0
RAN nmenber RAS oncogene ribosylation
NM_001663 factor 6 0.439 9.7 1.7
RAS p21 protein
M23379 activator 0.567 9.3 2.8
thymidine kinase
K02581 1 soluble 3.099 8.6 3.5
transmembrane
9 superfamily
U94831 member 1 3.265 7.1 1.5
zinc finger
X70394 protein 146 1.463 6.9 1.7
hypothetical
AL137614 protein 0.705 6.8 1.0
guanine
nucleotide
U43083 binding protein 0.841 6.6 1.6
DKFZp434J181
AL137648 3 protein 1.276 6.5 0.8
ATP-binding
cassette sub-
family C
(CFTR/MRP)
AF085692 member 3 3.175 6.5 2.4
hypothetical
protein
AK001239 FLJ10377 2.204 6.4 1.3
ATPase Na+/K+
NM 001679 | transporting beta 2.402 6.3 0.9
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NM 006325 fam |y 1.242 3.5 1.4 X51688 cyclin A2 1.772 3.3 1.0 al dehyde

U34252 dehydrogenase 9 1.264 3.3 1.2 FHl/FH2 domsi n-

NM 013241 cont ai ni ng

1.264 3. 3w0.08/048343 WO 03/ 048383 PCT/ CA02/ 01830 Accessi on Paolrymeehessoi de

Control: Ratio: Ratio: LPS+ Nunber' Gene Function Media only LPS/ control
I D 27/ contro Intensity protein esterase Difornylglutathi AF112219 one
hydrol ase 1.B34cession. 1 Pelynpeleasidens onGentrgl: conpl Batieubuni Ratip bRSp3Y
Rt ) NRRREE SRR M s I
subunit 2.61p 3.1 1.1 |proteasone 26S K ATPase AF035309 5 5. 628 3.1
1.3 U52960 SRB7Z homolaog 1.391 3.1 0. 8 el pr'r ron transfer: flavaproteln
al pha 3 polypeptide
unactive
progesterone
124804 receptor 3.403 6.1 1.1
dual specificity
U15932 phosphatase 5 0.854 6.1 2.1
ligase | DNA _
M36067 ATP-dependent 1.354 6.1 2.2
AL161951 Unknown 0.728 5.8 1.9
- colony
stimulating
M59820 factor 3 receptor 0.38 5.7 2.0
spermidine/
spermine N1-
ALO050290 | acetyltransferase 2.724 5.6 1.4
NM_002291 | laminin_beta 1 1.278 5.6 1.8
retinoic acid
X06614 receptor_ alpha 1.924 5.5 0.8
putative L-type
neutral amino
AB007896 | acid transporter 0.94 53 1.8
DKFZP564B116
AL050333 protein 1.272 5.3 0.6
hypothetical
AK001093 protein 1.729 53 2.0
hypothetical
NM_016406 protein 1.314 5.2 1.2
M86546 pre-B-cell 1.113 5.2 2.2
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J04058 pol ypeptide 3.265 3.1 1.2

interleukin 6 Mb7230 si gnal

t ransducer

0.793 3.1 1.0 gal actosidase_ U78027 al pha 3.519 3.1 1.1 35 WD 03/048383

PCT/ CA02/W0830483%& cessi on Pol ynucl eoti de Control :

Rat i o:

RaTiax02/0 136

Nunmber' Gene Function Media only LPS/control ID 27/control Intensity
AKO00264 Unkpown 2.533 3.0 0.6 mtogen activated protein X80692 ki nase 6
2.463 2.9 1.3 Acassign | aRelynscleetident or Contrgg 2] 7 oRatio:x1333Rattw1yPSit | gen
0.393 2.5 1.1 unor , neckosi s fact of e R Tber
1B 0.639 2.4 ol“tA'"Lrpr)fé-i nd{agléed u"l“fa\&lff’-nal p §%'¥M*55043%€§/?é€‘?’a'r 6168%’?‘%35&3 1
interferon pamma receptor ALO50337 |1 Ihtéksity2. 1 1.0 aAll |Accession Nunbers
in Table 1 through Tahlle 64 refer to GenBank Accessian 11 In
Tabl e 2, the| cationic pelstkeeis tegns-3 |concentration of 50 g{nl were shown to
potently reduce the expr ﬁ)%i@,ﬁq C&% frany of the pol ynucl eotides up-regulated
by 100 ng/m E. coli Q11T { as studi ed by pol ynucl epti de m croarrays.
Peptide and | LPS or LP$ abengeiaiial ncubated wi {h the A549|cells for 4/ h and
the RNA was |isolated. |5 g total RNA was used to make Cy3/Cy5 | abel ed| cDNA
probes and hybX?&fi"Zed | HY@PRIBERS AOper oAt r ays (PRMPO4). | The it ensity of
unsti mul at edrcetts—TsTshQudafioh e TthiTd—cotummof —Table2—The“Rat] o:
LPS/ control "} colum reflers to
initiation region
NM_013400 protein 1.241 4.9 2.0
leukemia
NM_002309 | inhibitory factor 1.286 4.8 1.9
dentatorubral-
pallidoluysian
NM_001940 atrophy 2.034 4.7 1.2
cytosolic acyl
coenzyme A
thioester
U91316 hydrolase 2.043 4.7 1.4
death-associated
X76104 protein kinase 1 1.118 4.6 1.8
AF131838 Unknown 1.879 4.6 1.4
ALO050348 Unknown 8.502 4.4 1.7
KIAAQ0095 gene
D42085 product 1.323 4.4 1.2
X92896 Unknown 1.675 4.3 1.5
U26648 syntaxin 5A 1.59 4.3 1.4
monocyte to
macrophage
differentiation-
X85750 associated 1.01 4.3 1.1
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the intensity of polynucl eotide expression in LPS-sinulated cells divided
by in the intensity of unstinulated cells.
i nt ensi t ywofo3®#s3¥0 03/ 048383 PCT/ CA02/ 01830 pol ynucl eot i deTacqmression in

cells stimulated with LPS and peptide divided by

cessiop) | éﬁ'ﬂ“l. éﬂotififs 5
dr

[ 00721 Tabl e
up-regul at ed

By

The ot her

nuclegtide
anfort8liced byRete; oni

unstinul ated cell s.

cRp' Hpt Irﬁgt

colums refer to the

LPeNI D LPSSID. b T Pundifll 9 ME8 Gty T LEYcolleP D ER LIS S
control ALOB1983 Unkncvvn 0 03 302 Ei S5IMénsity91 |0. 31 ADP 1i bosyl ation
L04510 fact o—0.66-213- - -Rg—H-n D87451 protein—3- D0
183.7 2.1 3.58 4.28 h) p%‘?ﬂw%‘fi’%%ﬁnm\oooseg pr of ein 0.14 120.1 2.34 2. 57
2.58 U78166| Rip1dg4se 0. 05 9dmdciR- 20 16188321. 3 Mgg cl ass |1 1%03066( DO
beta 0.06 36,5 4. 113°0. 98 hypot het i cal AK001904 protein 0.03 32|8
5.93 0.37 0.B37 AB037722 Ufikmblest 0. 03 21.4 0.30 0.30 2. 36 hypot heti cal
130 1,35 ¢ pi oV n | dBRETRERIC s ox @81 L1g10s lbuct ase 100,06 1b 3
0.18 2.15 0.8 TIr anscobal &Blihomdb068 T 0. 04 15.9 1.78 4. 834 0.83
associated
antigen 1.618 4.0 0.6
hypothetical
AKO000087 protein 1.459 3.9 1.0
hypothetical
AKO001569 protein 1.508 3.9 1.2
AF189009 ubiquilin 2 1.448 3.8 1.3
sterol-C4-methyl
oxidase-like 1.569 3.7 0.8
hypothetical
AK000562 protein 1.166 3.7 0.6
AL096739 Unknown 3.66 3.7 0.5
hypothetical |
AK000366 protein 15.192 3.5 1.0
RAN member
RAS oncogene
NM_006325 family 1.242 3.5 1.4
cyclin A2 1.772 3.3 1.0
aldehyde
dehydrogenase 9 1.264 3.3 1.2
FH1/FH2
domain-
NM_013241 containing 1.264 3.3 0.6
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FEM 1-1i ke death AB0O07856 receptor binding 2.63 15.7 0.62 3.38 0.96 37 WO
03/ 048383 PCT/ CA02/ 01830 Accession CGene Control: Ratio: Ratio: Ratio:
Ratio: MNuoan4dsBzli a LPS/ LPS+ LPS+I D LPS+I D only control PCYC02/01830 22/
Intensity control control control protein cytosolic ovarian AKO00353
carcinoma ag1 045 13 5 1 02 1 73 2 33 snpoth muscle X16940 enteric actin

y2 0.21 11. 8| 3Aseesgions | oPolgnuglsotides | ﬁpntrehcod;eneR&ﬁ% 11. RatioghP¥+25 1. 83

hypot heti cal | AL122111 pr i 10 ph i e|C
MD5678 beta P 53‘;“2%‘"’/' 2 26%’?8‘.’8?% 33 dspg'thﬁet ﬁgﬁ LR %?g‘%'{e}?‘?n' .20
6.4 1.27 1.8D 2.25 A0004849 Unknown Olnkénsity3 (.07 2.70 007 retinoi¢ aci
X06614 receptor—alpha11.92 55 0. 77 .1.43 1.03, putative |-
am no AB0078P6 aci d trcmspo?rf’@f“ 0.94 5.3 1.82 .15 2.41 BAl 1-associ af ed
ABOL10894 proterm 0695 80— 052522 partmer ¢f RACT 1981 2.9
1.35 0.48 1.88 hypot hetl caF AK%OMAO protein 1.02 2.7 0.43 1.20 0.01
ankyrin 2_ NM 001148 ned)/omalylgdut2iki 2. 5 0.82 0.04 0.66 infer-al pha

AF112219 one hydrolase 1.839 3.3 1.1

UT

id

OIS

%

anaphase-
promoting

complex subunit

NM_016237 5 2.71 3.2 0.9
KIAA0669 gene
AB014569 product 2.762 3.2 0.2
hypothetical
AF151047 protein 3.062 3.1 1.0
protein
phosphatase 6
X92972 catalytic subunit 2.615 3.1 1.1
proteasome 26S
subunit ATPase
AF035309 5 5.628 3.1 1.3
U52960 SRB7 homolog 1.391 3.1 0.8
electron-
transfer-
flavoprotein
alpha
J04058 polypeptide 3.265 3.1 1.2
interleukin 6
M57230 signal transducer 0.793 3.1 1.0
galactosidase_
U78027 alpha 3.519 3.1 1.1
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X07173 inhib
carci noma

itor

H2 0.33 2.2 0.44 0.03 0.51 brain and nasopharyngeal
susceptibility AF095687 protein 0.39 2.1 0.48 0.03 0.98 38 WO

03/ 048383wB@3/043382/ 01830 Accession CGene Control: Ratio: RaETiGx02Re3)0:
Rati o: Nunmber Media LPS/ LPS+ LPS+ID LPS+ID only control ID 27/ 16/ 22/
Intensity coptrol control control K cell activation | iIcing ligan
NM 016382 NA LAGCCEW’Q 1 Bolgnugeogidey [ 04Cortraliood1 ARatie198| pRatias hPB+39 2. 0
0.43 0.81 0. E I\/ELE: A H MMMNE| CELLS
[ 0073] The amIN oli coﬁb@E#gs tégneu éflzg #?ﬁgtlnu af»%%gg# |(N nmune
cells by both Gamnegative and G am haensityve |bacterial products was
test ed. Bact erial nr oducts stimilatle cells of \the | mune systemto p oduce
i nfl anmat ory c@KQQ@ s |andUnkiig ung¢hecked3t hi § can3pead to se@éis “Ihitial
experinents ptitizedthen 1= ka rophage—ceft—H e RAW 2647, —whi was
obt ai ned fromthe Anerlcan yé Iilture Coll ec¢tion, (Manassas, VA), the
human epithe |aI cel |l umeymﬁﬁﬂammahd primary |macrophages derived frpmthe
bone marrow gﬁ&éy mce (Charles|River _Laboratories, WImngton, M).
The cells frp é bone KON wer e cgﬁpéred in 480-nmplatds’ in
Dul becco' s npdi{ 351 Eagt g FER I OPVEM 3 iigg e Techmnoy gy €S o7 n, ON)
suppl enmented{with 20 % FBS (Sig Chem cal Co,$6t. Louis, M) and 20 9L
cell-conditipne¥1i®di um 4D H svigece | of M3ESF. Once ZAcr ophages lviere 60- 80
% confl uent, -they-wereldeprived of L cell-conditioned mediumfor 14-16 h to
render the cglls quiesceﬂﬁmﬁﬁﬁupﬁﬁn were subjected to treatnments wth| 100
ng/m LPS of 100 ng/nmi ERZrtekPid9|m peptide|for 24 hours. The rel ease of
cytokines info the culiture supernatant was determ ned by|ELI SA (R&D
Systens, M npeapolis, WN)superfamily
M32315 member 1B 0.639 2.4 0.4
LPS-induced
TNF-alpha
NM_004862 factor 6.077 2.3 1.1
interferon
gamma receptor
AL050337 1 2.064 2.1 1.0

Numbers.

"All Accession Numbers in Table 1 through Table 64 refer to GenBank Accession

[0071] In Table 2, the cationic peptides at a concentration of 50 pug/ml were shown to

potently reduce the expression of many of the polynucleotides up-regulated by 100

ng/ml E. coli O111:B4 LPS as studied by polynucleotide microarrays. Peptide and
LPS or LPS alone was incubated with the A549 cells for 4 h and the RNA was

isolated. 5 pg total RNA was used to make Cy3/Cy5 labeled cDNA probes and

hybridized onto Human Operon arrays (PRHUO04). The intensity of unstimulated cells

is shown in the third column of Table 2. The “Ratio: LPS/control” column refers to

the intensity of polynucleotide expression in LPS-simulated cells divided by in the

intensity of unstimulated cells. The other columns refer to the intensity of
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RAW 264. 7 and A549, were maintained in DVEM suppl enent ed
calf serum RAW264.7 cells were seeded in 24 well
in DVEM and A549 cel | Crara@2/oe830ed i n
in DVEM and both were
DVEM was aspirated fraomcells grown

adoveed Ry nedi um

at es

Research Ethics Board,
C00-0537) by venipuncture into tubes (Becton Dickinson,
Frankli n LakH972NTpbleck iuamani Agp91RpiGeligiCelirkal gnuckeotide Bipriessidroepdregitatedbl ood

2000 x g,

ropyl ene tubes at 37C
t he pl asna

was collected and then stored at -20C until being analyzed for IL-8 by
ELI SA (R&D SyHAce&sibn Tn T heeeXper | neBsitmIWM| T RaGel I[SRalié?S [ORati®t MeRafd@ct eri al
products werle Nombbat €d with the celMalidf o G- hr L#S+37CASHID | %PSOD | S.
typhi muri um|LPS and E| coli 0111: B4 bRlp were@npl chasew fir oms/Si gmaz2/
Li poteichoig acid (LTA) from S. apriatessifySijgnm) wascon@sUsp@ated |idnaprot oxi n
free water [(JQBBR3 [The UnkidWuS Anoebdcyl e 30y8afe magsay (6HgNa) 0&ES
performed o LTA preparations tolconfirmithat | gts were not silgnificantly
contam nated by endotoxi rﬁDPEndot oxi n contlam natijon was |l ess than 1 ng/mn,
a concentratlion that di dibogiticaause signifli cant ¢yt oki ng produc¢tion in the
RAW 264. 7 cel | g%'ir\gn- capped | i~poar?ﬁi noman a§1 (AralLAM |was a gift_fromDr.
John T. Belijsl ¢l or ad®'%t at e fer i ?)]/.'6The AfaLAaM +#om| 37°
Mycobact eri ymwas TiTTE€r rigg Bfdef | ZED and The endoroxin ont am mati on Was
found to be |3. YSE%q per 1.0 ng of | LAM as determ ned_by Linul us| Aneboc¢yte
assay. At tHe DEMPltipe a8 addit?dh (or Pafer rels filcalddy
descri bed), [cationic pepkpélRSicHiET E added at a ramge of c¢oncentrations] The
supernatantg were renmpved and tested for ¢ytokine production by ELI SA|(R&D
Systems). Alll AX98 ver ePREIT or ned 9841 east!2®-hr ¢e +¥hes vi-th i i8ar
results. To [COREIgeM t e Rflike SEPSI SgaetT VI Tof7 N|[VIE) SEA8RS 31 spduced
by intraperijtoneal injection of or 3 giof E ¢ali 0111:B4 |PS in
phosphat e- buf fered sali MHE¢BBSI pH 7.2) into gallactosam ne-sensitized 8-
to 10- week-|ol gotwaal € Chhdpan BALB/ gogn ce. g% expedg ments.1i nvolgdgng
peptides, 200 g in 100l of sterile water was injected a separate
i ntraperitorjeal sites|whypetbetied mjn of LP$ injection. In other|experifents,
CD-1 mce werakiohigt pd Whihift00 g Egogol il Oblgl: B4 4435 ancy 0. m my d7at er
peptide (200 @) was [ntroduced by intraperitoneal injection. $Survival was
moni tored far A%Q37722 Unknown 0.03 21.4 0.30 0.30 2.36
hypothetical
AKO001589 protein 0.65 19.2 1.26 0.02 0.43
AL137376 Unknown 1.88 17.3 0.64 1.30 1.35
thioredoxin-
dependent
peroxide
L19185 reductase 1 0.06 16.3 0.18 2.15 0.18
Transcobalamin
J05068 I 0.04 15.9 1.78 4.34 0.83
FEM-1-Tike
death
AB007856 | receptor binding 2.63 15.7 0.62 3.38 0.96
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hours post injection. [00741 Hyperproduction of TNF-a has been classically
| i nked to devel opnent of sepsis. The three types of LPS, LTA or AralLAM
used in tWD93ex38Pl e represented 40 WO 03/ 048383 PCT/ CAOPCOABIR/01830 oduct s
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BAIl-associated

protein

0.69

5.0
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u52522

partner of RAC1

1.98

2.9
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0.48 1.38

AKO001440

hypothetical

protein

1.02

2.7

0.43

1.20 0.01
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ankyrin 2_

neuronal

0.26

2.5
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X07173
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inhibitor H2
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2.2
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brain and
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susceptibility

protein
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WD 03/ 048383 PCT/ CA02/ 01830 [00771 Consistent with the ability of SEQ ID
NGO 1 to prevent LPS-induced production of TNF-a in vitro, certain

pepti des wWbDI0/08383 ect ed m ce agai nst | ethal shock i nduceaCirCARgIB30
concentrations of LPS. In sonme experinments, CD-1 mce were sensitized to
LPS with a II’I or injection of galactosamine  Gal actosam ne-sensitized mce
that were injd¥eessioni { h 3 Gensr E. | commtraly 11 Rado: psRade:e | aRptigs [ Batigsi ¢ hi n
4-6 hours. \WhiRBmbeD |ig of SEQ | p NMedig adBSij ecldd+15 lrﬁﬂ’f"éf tlé’ls““{IPie LPS,
50 % of the mice surVived (Table| 1092 n | otoREP! exBRe7/ment 46mwhen 2hi gher
concentration of 1PS|lwas injected PENSYRAI B/ ¢ nil c¢onitiot n gemtrol | control
D-gal act osanm ne, peptide Eﬂ((?@@ctej 100 %|conpared to the control group in
whi ch there was no survi yalvalidiabl € 13). Sel ected| ot her [peptides werejal so
found to be jprotective in these npdels (Tables 11,12). [[00781 Cationi¢
pepti des werle al so abl| dndusinedigend { he stimjl ation|of macrnophages by
Gram posi ti venmagiessi al pmegcts suchps Mycohact erg ggm nong s@pped o4
| i poar abi nonannan (AralAM and S.|aureus ITA. _For exanplle, SEQIID NG |1
i nhi bi ted induction of TRIAADBh RAW 264. 7 |cel I's by the &ram positive
bacterial progasi®g LTA (Lad e 14) anrd to ajlpesserg gxt enty dy all AN goTabl e
15). Anotherl_peptide] SEQID NO |2, was also found to neduce LTA-induced
TNF-a production by RAW?264.7 cells. At a concentration of 1 g/m SEQ ID
NO 1 was able to substantially reduce (>75 % the induction of TNF-a
production by 1 g/nm S. aureus LTA gt g/ SEQ ID NG 1, there was >60
% i nhibition of AraLAM i nduced TNF-aAIQéﬁynwl n B (PVB) was included as a
control to denoNHUHERALIZATION XRTHESTIMUEAKIONOF IMMUNE GEELS§NI fi cant
factor in the inhibition by SEQID NO 1 of AraLAMinduced TNF-a. These
results deno e that cationic, peptides can .. duce .t he pro- fIarrmatory
cyt oki ne res@héﬁ?ﬁ al{‘ﬁté( &r‘?ﬂﬂ‘ﬂ?@“‘é‘?é‘? E?H“Ea Z‘b&'ﬁtsgmugqt‘o" f gate gcells®y791 Tabl e
3: Reduct i onphiy GIR deBatlvelindldian- 5&9%%&%@&[&%% 0fled. NBadRAM 264. 7
cells. RAW 264. 7 nmouse nacrophage cells were stinmulated with 100 ng/m S
typhi murium Q@&lctwannlgverﬂellsof hepaniuae E}P@namprgzdmcengﬂmhm@tomwtpkloqsmﬂm
e PSP Ge a8 AP B 88 S R LA BT P B R Rudad O Sl
The concentrati ons o 'FNI§ A Y enSRYT MY CARTTEUTTUY S SUpE R Eht s were

det er mi ned bphacrbphapl.cell Bide %Arwmzseseﬁ»hﬁ:htm oammeatfrcﬁxﬁ thENmari¢aastipei ng from
RAW 264. 7 cells 42 WO 03/048383 PCT/ CA02/ 01830 incubated with LPS al one
for 6 hours CotureGoHpeHam (Mpnassas=VA), the hgman epjihglial cgll lingeh2dd, and prgnary11. 6

2.9 ng/m, aH]QCch:rphan% berRet Frdd tefodng mafo® of B ALBR/ e (Charles River

Laboratories, Wilmington, MA). The cells from mouse bone marrow were cultured in

150-mm plates in Dulbecco’s modified Eagle medium (DMEM; Life Technologies,
Burlington, ON) supplemented with 20 % FBS (Sigma Chemical Co,St. Louis, MO)
and 20 % L cell-conditioned medium as a source of M-CSF. Once macrophages were
60-80 % confluent, they were deprived of chell-conditione'd medium for 14-16 h to
render the cells quiescent and then were subjected to treatments with 100 ng/ml LPS
or 100 ng/ml LPS + 20 pg/ml peptide for 24 hours. The release of cytokines into the
culture supernatant was determined by ELISA (R&D Systems, Minneapolis, MN).
The cell lines, RAW 264.7 and A549, were maintained in DMEM supplemented with
10 % fetal calf serum. RAW 264.7 cells were seeded in 24 well plates at a density of
10° cells per well in DMEM and A549 cells were seeded in 24 well plates at a density
of 10° cells per well in DMEM and both were incubated at 37°C in 5 % CO,

overnight. DMEM was aspirated from cells grown overnight and replaced with fresh
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Background | evel s of TNF-a production by the RAW264.7 cells cultured with
no stimuli for 6 hours resulted in TNF-a | evels ranging from0.037 - 0.192
ng/ M. Thwoodassssis from duplicate sanpl es and presented @sTidw@2/08830 Of
three experinments + standard error. Amount of Inhibition of TNF-a (% * SEQ
ID 1 (g/m) B. cepacia LPS E, coli LPS S. typhinuriumLPS 0.1 8.5+2.9
0.0+40. 8 0. O+Fediiinh Jnsame experimentss biag Teans velunisermardeeros Glisied +7. o 10

63118 150 ol o8 o O e Bt T

coli LPS i ndG6ed5INmbyavepippricite ioto uuhesRMtﬁﬁle(?kmwlnl, Eranm\l/\mleea N¥J)nouse

macr ophage cell s were 100 /I m LPS in
The pr canceco g 1 ShoBu hpgrblm by JHE throdsiues Bied MEHTSRUTPE 6 h
The concent raitith@lﬂz)e pffidelitNfofy pr &) Qbes At 97°d148?6¢1uhth@rs§m P YRl fGgdEr €
determ ned by ELI Background | evel s of TNF-a production by the %?AW

264.7 cel | s &il5trined Z(APQhgn@eﬁasmlwanchecae%@rtberrfégwﬂtaécﬂq f untiNpeing | evel s
rangi ng fromarQarPQz%Z forl%k?lgfﬁ“ R&B@ys ‘?\iz ir?th% rQH &ﬂﬂ R2fpL g . and
st rean o ree

presented a x eri‘nen eV|a 'oh.” Peptide

(20 dug/ m) bthbi lhuctdrﬂhpmﬂuéfﬁ\lﬁfeﬁe 1ﬁ%bateSEJQtH tlBe5el@é5f066 211 lﬁ at SFQ ihD % CEE 8 1.2
SEQ ID 7 50.6 6 SE 1.9 43 WO 03/048383 PCT/ CA02/ 01830

Peptide (20 éd@?’wyﬂf"ﬁ Qﬁ%ﬂdcﬁ\ CBfl OFAEB4 L wese puiohaspdgepny Sigmag - SEQ 1 D 10

?56§ gEgZI Dﬁﬁgtéé%)noiczacgd? 1 A)gfé%ﬁ ISD%‘GQJJS!?) %ﬁa)qgasdfemgpgrﬁied FERdotdxdtHrad- 8

water (Sigma). The Limulus amoebocyte lysate assay (Sigma) was performed on
LTA preparations to confirm that lots were not significantly contaminated by
endotoxin. Endotoxin contamination was less than 1 ng/ml, a concentration that did
not cause significant cytokine production in the RAW 264.7 cells. Non-capped
lipoarabinomannan (AraLAM ) was a gift from Dr. John T. Belisle of Colorado State
University. The AraLAM from Mycobacterium was filter sterilized and the endotoxin
contamination was found to be 3.75 ng per 1.0 mg of LAM as determined by Limulus
Amebocyte assay. At the same time as LPS addition (or later where specifically
described), cationic peptides were added at a range of concentrations. The
supernatants were removed and tested for cytokine production by ELISA (R&D
Systems). All assays were performed at least three times with similar results. To
confirm the anti-sepsis activity in vivo, sepsis was induced by intraperitoneal injection
of 2 or 3 pg of E. coli O111:B4 LPS in phosphate-buffered saline (PBS; pH 7.2) into
galactosamine-sensitized 8- to 10- week-old female CD-1 or BALB/c mice. In
experiments involving peptides, 200 pg in 100ul of sterile water was injected at
separate intraperitoneal sites within 10 min of LPS injection. In other experiments,
CD-1 mice were injected with 400 pg E. coli O111:B4 LPS and 10 min later peptide
(200 pg) was introduced by intraperitoneal injection. Survival was monitored for 48

hours post injection.

[0074] Hyperproduction of TNF-o. has been classically linked to development of
sepsis. The three types of LPS, LTA or AralLAM used in this example represented
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SEQ ID 17 28.3 3.71 SEQID 19 69.9 0.09 SEQID 20 66.1 0.78 SEQID 21
67.8 0.6 SEQID?22 7.3.3 0.36 SEQID 23 83.6 0.32 SEQID 24 60.5

0.17 SEQvDD3AE38%.9 1.6 SEQ ID 27 51.1 2.8 SEQ I D 28PE&/CAD2R183GEQ | D
29'58.9 0.005 SEQID 31 60.3 0.6 SEQID 33 62.1 0.08 SEQ ID 34 53.3
0.9 SEQID 35 60.7 0.76 SEQID 36 63 0.24 SEQID 37 58,9 .0.67_ SEQID
38 54 1 SeEmodestsrleased by hosh Goprynegauve qad GramspositiyedagteriaoPepsids, SEQ76  SEQ

oot e 20 )0y 17 bt 680t By B RAAESE RGB! Q220 o
36.9 2.2  Shhinldriéh, ®cefdcha andEQID G :BHLES, Witk the fOIRRrIbRipRif#6ted to 1. 3

SEQ ID 54 64 0.73 [00811 Tabl e 5: Reduction by SEQ ID 1 of LPS induced
| L- 8 product # seméwhandesser exieht Gablesio Ad epnesnigatians ot {awipat e&/miliof weptitder easi ng

CoTe e TSR ks SR BGRPloh R IAGRBH B Fer
cases. A different peptide, SEQ ID NO: 3 did not reduce LPS-induced production of
TNF-o in RAW macrophage cells, demonstrating that this is not a uniform and
predictable property of cationic peptides. Representative peptides from each Formula
were also tested for their ability to affect TNF-a production stimulated by E. coli
O111:B4 LPS (Table 4). The peptides had a varied ability to reduce TNF-a

production although many of them lowered TNF-a. by at least 60%.

[0075] At certain concentrations peptides SEQ ID NO: 1 and SEQ ID NO: 2, could
also reduce the ability of bacterial products to stimulate the production of IL-8 by an
epithelial cell line. LPS is a known potent stimulus of IL-8 production by epithelial
cells. Peptides, at low concentrations (1-20 pg/ml), neutralized the IL-8 induction
responses of epithelial cells to LPS (Table 5-7). Peptide SEQ ID 2 also inhibited
LPS-induced production of IL-8 in whole human blood (Table 4). Conversely, high
concentrations of peptide SEQ ID NO: 1 (50 to 100 pg/ml) actually resulted in
increased levels of IL-8 (Table 5). This suggests that the peptides have different

effects at different concentrations.

[0076] The effect of peptides on inflammatory stimuli was also demonstrated in
primary murine cells, in that peptide SEQ ID NO: 1 significantly reduced TNF-a
production (>90 %) by bone marrow-derived macrophages from BALB/c mice that

had been stimulated with 100 ng/ml E. coli 0111:B4 LPS (Table 8). These

experiments were performed in the presence of serum, which contains LPS-binding
protein (LBP), a protein that can mediate the rapid binding of LPS to CD14. Delayed
addition of SEQ ID NO: 1 to the supernatants of macrophages one hour after
stimulation with 100 ng/ml E. coli LPS still resulted in substantial reduction (70 %) of
TNF-a production (Table 9).
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in the culture supernatants was determ ned by ELI SA. The background | evel s
of IL-8 fromcells alone was 0.172 0.029 ng/m . The data is presented as
t he nean wb oBlo#s383 experinments + standard error. SEQ | D 1prCg/anop/oigsmi bition
of IL-8 (% 0.1 1+0.3 1 32 + 10 10 60+9 20 47 + 12 50 40+13 100 O

00821 Tabl e_6: Reducti by SEQ.ID 2 of E. i LPS i -8
Lr oduct i gn e[QWZB&QYl‘JSg%‘;EﬂC‘)SY“hﬁb%?%‘WSQfQSFg%iIP Iln‘gi(’::iolat:" %%Wepéﬂgg'gfgjd%?¢wl ated with
[ [ i of . SE ' . of, 1. 0 /m E
o 1 0111 PRSI TR 0P i Relah B A BICRRRRIGiCS et 0D, 1O

super nat ant ssiRR isticed b Mgl coycenfrhtidpd.of TIRS. dat@né sxperiaran €D-bhmidecheersean of
t hree experinents + standard error. 45 WO 03/048383 PCT/ CA02/ 01830
Concent r at i ofensitizesH LS with g pripy injsehipp of gacteramipe. gGilagtoggmingsensiized 1

25020 RS e B 1k e 01D 008 LT

Reducti on . by col I'nduced uman ood. Wol e

human bl ood W&ss.SWHEH 280 ggow'sEQ IDNOSASH a3 GnjeQBE ENimbiitéihe DPS BORidle and
E. coli 011 1:B4 LPS for hr. The human bl ood sanples were centrifuged and
the serum whe migerpveited tabletd edn pher ¢rpegmsptsprheg A highes ceageatrationffesent ed

th f 2. IS, .2 (. - : 1912
28 1428avf(r)8g§? %‘Fzsibrfjg&%ﬁrn%e%gg ?l/éoﬁl%y“(%@ Pféakaco?sg'&%{egh%ﬂndg IB%%?C% u?:(g)d TNF- a
producti on i % ¢omipaigl Haiecamadt goupacivbiehalges waBAb Bireivisb (RélebiBhe Satactedw

derived macrophages were cultured for either 6 h or 24 h with 100 ng/m E.
col i otrl)ler ;(‘):]eptides were also found to be protective in these models (Tables 11,1129. g

[0078] Cationic peptides were also able to lower the stimulation of macrophages by
Gram-positive bacterial products such as Mycobacterium non-capped
lipoarabinomannan (AraLAM) and S. aureus LTA. For example, SEQ ID NO: 1
inhibited induction of TNF-a in RAW 264.7 cells by the Gram-positive bacterial
products, LTA (Table 14) and to a lesser extent AraLAM (Table 15). Another
peptide, SEQ ID NO: 2, was also found to reduce LTA-induced TNF-a production by
RAW 264.7 cells. At a concentration of 1 pg/ml SEQ ID NO: 1 was able to
substantially reduce (>75 %) the.induction of TNF-a production by 1 pg/ml S. aureus
LTA. At 20 pg/ml SEQ ID NO: 1, there was >60 % inhibition of AraLAM induced
TNF-o. Polymyxin B (PMB) was included as a control to demonstrate that
contaminating endotoxin was not a significant factor in the inhibition by SEQ ID NO:
1 of AraLAM induced TNF-a. These results demonstrate that cationic peptides can
reduce the pro-inflammatory cytokine response of the immune system to bacterial

products.

[0079] Table 3: Reduction by SEQ ID 1 of LPS induced TNF-a production in
RAW 264.7 cells. RAW 264.7 mouse macrophage cells were stimulated with 100
ng/ml S. typhimurium LPS, 100 ng/ml B. cepacia LPS and 100 ng/ml E. coli 0111:B4
LPS in the presence of the indicated concentrations of SEQ ID 1 for 6 hr. The
concentrations of TNF-a released into the cuiture supernatants were determined by

ELISA. 100 % represents the amount of TNF-a resulting from RAW 264.7 cells
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0111: B4 LPS in the presence or absence of 20 g/m of peptide.
collected and tested for

super nat ant was
dat a r eprwe@nigssshe anount
mar r ow- deri ved macr ophages
ng/m) or 24 h (1

0. 008 ng/ n %Fb%e%wahéﬂ’é 98@6 for

of

The

| evel s of TNF-a by ELI SA. The
TNF-a resulting from dupl i eaeracAasebissoof bone

incubated with LPS alone for 6 h (1.1 0.09
round | evel s of TNF-a were 0.038

k
Bhors (S R S 1t 06 TaPEmaRa

nours LPS aiggenirs 11565 kit B BTN S 0K el Gal' o

LPS control BaddfoudhddévdPHBELE:- b&zcﬂon'b?h‘lhé)RNW)Qé&ﬁ cElls @Mutedlwigh agrduced
TNF-a production by delayed addition of SEQID 1 to A549 cells. Peptide

(20 pg/ m) V\a'smuwﬂmﬂi heoturs nesuleed Sm ngYF @ iaYEISpmgmgfrbm 08371 s04P2 egldy. Tlont ai ni ng
A549 human e elial, cell coli é%1:84 LPS. The

an 103 n
super nat ant %‘S B?W’élBPlé‘ifteaﬁ‘ esgin 8&%@%&8 the &2 ¢ SXPEIDCRE + TNF- a by
ELI SA. The dah@arFedsesented as the nean of three experinents + standard

error. Time of addition of SEQID 1 Inhibition of TNF-a (%9 after LPS
(mn) 098.3+0.3 15 89.3+3.8 30 83+4.6 60 68+8 90 53+8 [00861 Tabl e
10: Protecti|ohmagat efst | et|Nahikdtion oHXNFrk 4%4)F gal act osani ne sensifti zed CD-1
mce by SEQID 1. CD-1 mce (9 weeks-old) were sensitized to endotoxin by
t hree i nt r apeSEQdbeh(ug/mi)ecB.icopecinl PYIIRebHIPS ne [(LOpnBnunDLESNl sterile
PBS). Then endot oxi ¢ shockl was i nduced by intraperfitoneal injectijon of E.
coli 0111: BA CPS P g in |0. Ighl+ PBS) .| Pepdideg SEI I D g @00 g/|nouse =
8ng/ kg) 47 WD _03/048383 PCQT/ CAQZ7 0183d — —

1 23.0+11.4 36.6 +7.5 9.8+6.6

5 55.4+8 65.0 + 3.6 31.1+ 7.0

10 63.1+38 75.0 + 3.4 374+75

20 71.7+5.8 81.0 +3.5 58.5+10.5

50 86.7 + 4.3 92.6 +2.5 73.1+9.1

[0080] Table 4: Reduction by Cationic Peptides of E. coli LPS induced TNF-a
production in RAW 264.7 cells. RAW 264.7 mouse macrophage cells were
stimulated with 100 ng/ml E. coli 0111:B4 LPS in the presence of the indicated
concentrations of cationic peptides for 6 h. The concentrations of TNF-a released into
the culture supernatants were determined by ELISA. Background levels of TNF-o
production by the RAW 264.7 cells cultured with no stimuli for 6 hours resulted in
TNF-a levels ranging from 0.037 — 0.192 ng/ml. The data is from duplicate samples

and presented as the mean of three experiments + standard deviation.

Peptide (20 ug/ml) | Inhibition of TNF-a (%)
SEQID 5 65.6+1.6
SEQID 6 59.8+1.2
SEQID 7 50.6 £ 0.6
SEQID 8 39.3+1.9
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e T TREGpPE bt onedl site*gifqﬁgggfrer—fn]ection of LPS.
ed fo#348 ours|and the results were recorded.
,oll $EQ1DBA Nunber SurvoRdl+ 8§ LPS added of M ce
SEQ 1D B8 2g 5 40 SEQ 1D 13 2g/5 20 SEQ ID
2g S0 3¢é 1D p7 29 5 2084850 03/ 04p383 o
I—TatdEn {3715 Pr Ot €Tt O aggiyisg g4 et fral—endot oxaeni a in
zed é%EB c mce|lby Cationic Peptldes BALB/c mce (8
tizdﬁﬂDbDéﬁdoto<|n by i B7.6ap@66t oneal |njection of
sterile PBS) Then shock was
Jneaﬁgﬁ%pgé7|on pf E. co?$ -Oﬁ?ﬁ B4 LPS (2 g in 0.1 n
USTEQ Hkg) Was 1] e?g_ga_r @ho @ sepafate
15 mn after injection of LPS. The m ce|were
5 andSEQé&EDR28sul t s were ré6.or0eds Peptide Treatnment E.
: i 2 10 1
VA ST OB PS Bqeg fopeptifle 2 g 10 10
SEQ ID 22 73.3+0.36
SEQ ID 23 83.6 +0.32
SEQ ID 24 60.5+0.17
SEQ ID 26 549+1.6
SEQ ID 27 51.1+28
SEQ ID 28 56 £ 1.1
SEQ ID 29 58.9 £ 0.005
SEQ ID 31 60.3 £ 0.6
SEQ ID 33 62.1 £0.08
SEQ ID 34 53.3+0.9
SEQID 35 60.7 £0.76
SEQ ID 36 63+0.24
SEQ ID 37 58.9+0.67
SEQ ID 38 5441
SEQ ID 40 75+ 0.45
SEQ ID 41 86 +£0.37
SEQID 42 80.5%0.76
SEQ ID 43 88.2 £ 0.65
SEQ ID 44 449+ 1.5
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SEQID3 2360 SEQID5 296 17 SEQID6 2g 6 17 SEQID 12 2g 6 17 SEQ
ID13 29 6 33 SEQID 1529 6 0 SEQID 16 29 6 0 SEQID 17 2g 6 17 SEQ
ID 23 2g WO®30BBQ | D 24 2g 6 17 SEQ ID 26 2g 6 0 SEQ | DPRT/(29261550
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[0081] Table 5: Reduction by SEQ ID 1 of LPS induced IL-8 production in A549

cells. A549 cells were stimulated with increasing concentrations of SEQ ID 1 in the

presence of LPS (100 ng/ml E. coli O111:B4) for 24 hours. The concentration of IL-8

in the culture supernatants was determined by ELISA. The background levels of IL-8

from cells alone was 0.172 + 0.029 ;1g/ml. The data is presented as the mean of three

experiments + standard error.

SEQ ID 1 (ug/ml) Inhibition of IL-8 (%)
0.1 1703
1 32+ 10
10 60+ 9
20 A7+ 12
50 0113
100 0

[0082] Table 6: Reduction by SEQ ID 2 of E. coli LPS induced IL-8 production

in A549 cells. Human A549 epithelial cells were stimulated with increasing

concentrations of SEQ ID 2 in the presence of LPS (100 ng/ml E. coli 0111:B4) for

24 hours. The concentration of IL-8 in the culture supernatants was determined by

ELISA. The data is presented as the mean of three experiments + standard error.
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SEQID 1 added (g/m ) Inhibition of TNF-a (%9 0.1 44.5+12.5 1 76.7+6.4 5
91+1 10 94.5+1.5 20 96+1 [00911 Table 15: Peptide inhibition of TNF-a
product i owoiondessesl by Mycobacteri um non-capped |i poar abi ReFarA20183RAW
264.7 nouse macrophage cells were stinulated with 1 g/m AraLAMin the
absence and presence of 20 tg/m peptide or Pal vm/)u n B_ The qunpr nat ant
was col | ected aﬁ@meemaéidnfoﬁﬁléﬂe%ﬂsﬂ@fmm\ F- a Aphibitiepof Ba8 k% ound level s
of TNF-a produetion—by—the PA"V”“L 7—celhs—50 WO 03,1“/‘8’90” PCH-CAB24 01830
cultured with jno stinuli 8r 6 hours resuylted in TNé Pévels rangi ng from
0.037 - 0.192 jng/mi~. The daifa is presented as the ned@y ppRi bition of three
or nore experijnents + standard error. Peptide (20 g/m7 Inhibition of TNF-a
(%9 No peptide O SEQ D1 6495.9 Pol ynyxiin B 15+2 ZEﬁANQQE 3 ASSESSIVENT OF
TOXICI TY OF THE—CAH-ON-GPERH-DES—0092}—TFhe pot-enid toxieity—oefit he
pepti des was nmeasured in t ways. First, the Cytd%o§kéﬁ?y Detection Kit
(Roche) (Lactate dehydrogengse - LDH) ASsay was usedg5(gLi33S a colorinetric
assay for the |guantification of cell deatlh and cell lySis, based on| the
measurenent of LDH activity released fromthe cytosol of damaged cells into

and it 1s ol ReLFEbl: R ASaLhy S B8R ot REY e Rsal i yBen e

pl asma menbr BRRd. AWhbRUUERS BloddwAshEnfulmed Witk incd@8thg@on@n@&fihs of peptide
menbr ane- damaged cells results in an increase of the LDH enzynme activity

in the cul t up Baplé Plal Bl forddsuFrechumaniblend sampis vmrap@ltrlwéa@ and thepggonm
(t he anmount i S§ Rr t nunber of

|l ysed ceIIs)gLY *ﬁf?%ggggﬁﬁt S%g%rgJ %%ﬁ?g ?9€ﬁ&%%gﬁk%%ﬁpaQ?TBHBE014,
HBE) cells wevesagerndZhiwhed. with 100 g of peptide for 24 hours, the
supernatant renoved and tested for LDH The other assay used to measure
toxicity of the cationic peptides was the W5T-1 assay (Roche). This assay
is acolorinetric assay for the

SEQID 2 (ug/ml) IL-8 (pg/ml)
0 3205
10 ‘ 1912
50 1458

[0084] Table 8: Reduction by SEQ ID 1 of E. coli LPS induced TNF-a
production in murine bone marrow macrophages. BALB/c Mouse bone marrow-
derived macrophages were cultured for either 6 h or 24 h with 100 ng/ml E. coli
0111:B4 LPS in the presence or absence of 20 pg/ml of peptide. The supernatant was
collected and tested for levels of TNF-a by ELISA. The data represents the amount of
TNF-o resulting from duplicate wells of bone marrow-derived macrophages
incubated with LPS alone for 6 h (1.1 + 0.09 ng/ml) or 24 h (1.7 £ 0.2 ng/ml).
Background levels of TNF-o were 0.038 £ 0.008 ng/ml for 6 h and 0.06 + 0.012
ng/ml for 24h.
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0. 03 SEQ | D@85 Table 9. Ivhibition of E. coli LPS-induced TNF-a production by delayed

SEQ ID 10 1.04

addition of SEQ ID 1 to A549 cells. Peptide (20 ng/ml) was added at increasing

time points to wells already containing A549 human epithelial cells and 100 ng/ml E.

coli 0111:B4 LPS. The supernatant was collected after 6 hours and tested for levels of

TNF-o by ELISA. The data is presented as the mean of three experiments + standard

error.

Inhibition of TNF-a (%)

Time of addition of SEQ ID 1
after LPS (min)
0 98.3+0.3
15 89.3+3.8
30 83+4.6
60 68 +8
90 53+8

[0086] Table 10: Protection against lethal endotoxaemia in galactosamine-

sensitized CD-1 mice by SEQ ID 1. CD-1 mice (9 weeks-old) were sensitized to

endotoxin by three intraperitoneal injections of galactosamine (20 mg in 0.1 ml sterile

PBS). Then endotoxic shock was induced by intraperitoneal injection of E. coli

0111:B4 LPS (3 pg in 0.1 ml PBS). Peptide, SEQ ID 1, (200 pg/mouse = 8mg/kg)
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SEQID 22 1.29 0.12 SEQID 23 1.26 0.46 SEQID 24 1.05 0.01 52 W
03/048383 PCT/ CA02/ 01830 Treatnment LDH Rel ease (OD490 nm SEQ ID 26 0.93
0.04 SEQvDD3a#838391 0.04 SEQID 28 0.96 0.06 SEQ |ID 2eT@A990183002 SEQ
ID 31 0.98 0.03 SEQID 33 1.03 0.05 SEQID34 1.02 0.03 SEQID 35
0.88 0.03 SEQID 36 0.85 0.04 SEQID 37_0 04 .SE é8h0.950.02
SEQ I D 40 2. @as buestedgt@ sppyraf¢ injraperigneal sitg-¢» Fw‘aﬁefgf‘l&c“‘d‘ ‘g L%: oNgS 4.3
0.2 16 SO L0 #rcinifuonly B3 asFERSIaRl 1R 8038 wehe AordGEQ 1D 47 1,05 0,05 SEQ
| D 48 0.95 1.03 0.06 Polynyxin B 1.21 0.03 [00951 Tabl e
17: Toxicity of the Catlonl C Peptldes as Measured by the WST-1 Assay. HBE
cells were incubated with 100 g/m peptide or Polynyxin B for 24 hours and
cel | vi abi Iity was tested The data is present ed as the maan standard

devi ati on. g~ LIUI- —3+00% IDL' F €a T Wwas o 01|y
pepti des SE( S"‘Z ﬂ?"zl'?eand Z% howed §Rf‘a§bgn| fT(’éﬁ t toxPrvw'S‘/l pq§§ WO
03/ 048383 PCT/ C&&%ﬁﬂ&a&% ToaatB2DPSADA % frén mice endotoxin shock

0 3 g PBS 5 5 (100%)
20 mg 3ug PBS 12 0 (0%)
20 mg "~ 3pg SEQID 1 12 6 (50%)

[0087] Table 11: Protectidn against lethal endotoxaemia in galactosamine-
sensitized CD-1 mice by Cationic Peptides. CD-1 mice (9 weeks-old) were
sensitized to endotoxin by intraperitoneal injection of galactosamine (20 mg in 0.1 ml
sterile PBS). Then endotoxic shock was induced by intraperitoneal injection of E. coli
0111:B4 LPS (2 pg in 0.1 ml PBS). Peptide (200 pg/mouse = 8mg/kg) was injected at
a separate intraperitoneal site 15 min after injection of LPS. The mice were

monitored for 48 hours and the results were recorded.

Peptide Treatment | E. coli 0111:B4 | Number | Survival (%)
LPS added of Mice
Control (no peptide) 2ug 5 0
SEQID 6 2 ug 5 40
SEQID 13 : 2ug 5 20
SEQID 17 2 g 5 40
SEQID 24 2 ug 5 0
SEQID 27 2 ng 5 20
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No cells Control 0.24 0.01 Triton X-100 Control 0.26 0.01 No peptide
control 1.63 0.16 SEQID 1 1.62 0.34 SEQID 3 1.35 0.12 SEQID 10 1.22
0. 05 SEQVDID3,©4813881 0.05 SEQID 7 1.78 0.10 SEQ ID 9 PcegA@opB0 SEQ I D
13 1.23 .11 SEQID 14 1.25 0.02 SEQID 16 1.39 0.26 SEQID 17 1.60

048, 520 S e R R Mg 07, 2
1.42 0. 11  SfSitiZed BALBRInicO by Tattohfe Pptidles. JB&@B/chiQ@ @ §E@sldih)2x9eré 75
0.09 SEQID 31 1.84 0.06 SEQID 33 1.75 0.21 SEQ 4 0.96 0.05 SEQ

| D 35 1. 00 sensgizedSR@NADto3é Hy, BFap@itgB:al rsa@noroo@gala_ctmmlm @Q mgSE@. 1 ml38
é ig 8 82 %%d éﬁ/ Plgesni% 0 xtflgAq?\/vgslf%guced-[)yqg}rarlrpﬁerntton%njectlon ()%%Q coP 40
0111:B4 LPS (2 ug in 0.1 ml PBS). Peptide (200 pg/mouse = 8mg/kg) was injected at
a separate intraperitoneal site 15 min after injection of LPS. The mice were

monitored for 48 hours and the results were recorded.

Peptide Treatment E. coli Number of Mice | Survival (%)
0111:B4 LPS added

No peptide 2ug 10 10
SEQID I 2 g 6 17
SEQID 3 2 ug 6 0
SEQID 5 2 ug 6 17
SEQID 6 2 g 6 17
SEQID 12 2 ug 6 17
SEQID 13 2 ug 6 33
SEQID 15 7 ug 6 0
SEQID 16 2 g 6 0
SEQID 17 2 ug 6 17
SEQID 23 2 ug 6 0
SEQ ID 24 2ug 6 17
SEQID 26 7 ug 6 0
SEQ ID 27 2ug 6 50
SEQ ID 29 2 ug 6 0
SEQ ID 37 2 ug 6 0
SEQ 1D 38 2 ug 6 0
SEQ ID 41 7 ug 6 0.
SEQ ID 44 2 g 6 0
SEQ ID 45 2ug 6 0
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SEQID 42 0.39 0.08 SEQID 43 0.46 0.10 SEQID 44 1.49 0.39 SEQID 45
1.54 0.35 SEQID 47 1.14 0.23 SEQID 48 0.93 0.08 SEQID 53 1.51

0. 37 Pol ywp48383. 30 0.13 EXAMPLE 4 POLYNUCLEOTI DE REGBCAIADNN0 B0

CATI ONI C PEPTI DES [00961 Pol ynucl eotide arrays were utilized to determ ne

the effect of cagionjc peptides by thenselves on the transcriptional
response of @@%Eﬁ%’gé& Lroteetion pgainsy lethal qndotoxgemipin A Lsinmice hydtiQss. 7,
Human Bronchigh g&lBSc iR ere ; RerBpuFRGneafRith 480 13! £. ©8) bF1 MBLE PRI ated i n
150 mm ti ssue cuPtur eC dllshe‘?sreatje‘ﬁgécgl >t<r 106 cegl I styd?ts) ,%Eggjlltbﬁre %\?gfni ght
and t hen i ncBérided20( pg/nbdsg# Binghap wias éjentecha di separaleanieapfecitondallsite add t er
stinmulation, ;the cells were S once with diethyl carbonate-treated
PBs, and deticnenvPIoRPEHEd S fopngng MeaPrlstadb ieBidedt a R s
i solated using Trizol (G bco Life Technol ogies). The RNA pellet was
resuspended in Rﬁgﬁdg ree wat eig, cpRNt ai Nl NGmBERSEMiEI| DISUPVivar @l on
h

Austin, TX).| The was tlreated with DNasel (Cd ontech, Palo Alto ,CA) for
1 h at 37C. |Aft &reatngnhg tler HHaB#&KSni x (0.1 M EDTA|[pH 8.01, 1 my/m

gl ycogen), t e—eﬁ—ggﬂ—ed—ﬁnee—wrt b—phenrol——ehlprof-ormn
i soanyl al cohol P efl), and4 nE€ with chlordform The RNA was then

precipi tated by SEQIDg 2.5 vol uoesgof 100% et hgnol and 17 I0fp vol upe sodi um
acetate, pHIG. 2. The RNA was resuspended in RNase-free water with RNase

i nhibitor (Anmbion) and stored at -70C. The quality of the RNA was assessed
by gel electrophoresis on a 1% agarose gel. Lack of genom c DNA

contam nation was assessed by using the isolated RNA as a tenplate for PCR
anpl i fi cati of00w0F MakI3-1a¢ tReptidb immhwﬂﬁﬁﬁa@ﬂm U3 bpPesirkis

primers (5 -GICCCTGTATGCCTCTGGIC-3' (SEQ ID NO 55) and 5' -

GATGT CACGCACEART TRAW3264. BrouseDmpoptegy yellsapere sbmubpedd witle t ugopforesius  and

et hi di um brom.de staiining confirned,.the absence of .an |icon after 35
cycl es. [Qoglg'%l eaasbs%'ﬁ%&n%)?belsgkcg iogwcﬁa?l%??(@ngﬂ?%ﬁ?%fd%’ ﬁ}llet 0, CA),
whi ch consi sfupefnatadB®as EdIREIAAndRURE &BNSs SPPNFCLLY BLIID! BLREBUAD
positively charged nenbranes were used for early polynucl eotide array

st udi es ( Tableeals @8TND)o pRiductamh lnyl thb RIASH 264.7 cells cultured with no stimuli for 6

hours resulted in TNF-a levels ranging from 0.037 — 0.192 ng/ml. The data is

presented as the mean of three or more experiments + standard error.

SEQ ID 1 added (ug/ml) Inhibition of TNF-a (%)
0.1 445+125
T . 76.7 + 6.4
5 91 +1
10 045+15
20 96 +1

[0091] Table 15: Peptide inhibition of TNF-a production induced by

Mycobacterium non-capped lipoarabinomannan. RAW 264.7 mouse macrophage
cells were stimulated with 1 pg/ml AralLAM in the absence and presence of 20 pg/ml
peptide or Polymyxin B. The supernatant was collected and tested for levels of TNF-

o by ELISA. Background levels of TNF-a production by the RAW 264.7 cells
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CDNA probes prepared from5 g total RNA were incubated wth the arrays
overnight at 71C. The filters were washed extensively and then exposed to
a phosphowowge#s3sscreen (Ml ecul ar Dynam cs, Sunnyval e, CRCTI@w02/8183ays at
4C. The image was captured using a Ml ecul ar Dynam cs PSI phosphoi nager.
The hybridization signals were analyzed using Atlaslmge 1.0 |nmage

Anal ysi s sof ewlared yith aesamn f(ErﬁthEbE%@lsulte(dNﬂaqﬂ\ﬁ:s%ﬁ%"elsﬁéﬂgfﬂglém”\/@&?’ The
intensities ¢l f.or | s and

normal i zed f ?é%ilnglmgr enc&eag\{\’l% ?es(é {)5% % ea% mhlp%%h%fﬁﬁ%?ﬁe‘?é%e val ues for
5 pol ynucl eogx ﬁmeﬁdgs,e@rtamdrdamtary i ttI e bet ween the stinulation
conditions: (3-actin, ubiquitin, ribosomal protein S29,

gl ycer al dehyde- 3- phosphat e dph\/dr ogenase (GAPDH) . _and Ca2+ bi ndi ng
protein. \Wen the nor nal Peptifle (HQIblgf'ﬂl)zat|IBh'bitm'b?fsTM§q()%ya gi ven cDNA was
| ess than 20, it was ss:gr‘ﬁ Jrptue gf—260—to—<atcutate—the rati os and
rel ati ve expression. [|00981 G]-R%P H%xt pal ynucl eotide arrays used (Tabl es
21-26) were the Resgen HUMaBEQCIDNA arradys (1 deghifjgation nunber for the
genone i s PRHU03-S3), which consist of | 7,458 human cDNAS spotted in
duplicate. Probes werd prePeyagxinBm 15-20 .tg bf+2total RNA and | abel ed
with Cy3 | abel ed dUTP.“Fhe—probes—were—purt+it+ed—and—hybri+ei zed to printed
gl ass slides overnight at 42C and washed. After washing, the inage was
captured using a Virtek slide reader: The inage processing software
(Imagene 4.1, Marina Del Rey, CA) determnes the spot nean intensity,
median intensities, and background i nE¥AMBIIE3 Normali zation and anal ysis
was performed wth Genespring software (Redwood City, CA). Intensity

val ues were cal Culﬁ%m%mt@wmy@ﬁrwﬁwmcmqb@r@ﬁﬂpirmega ty from
the mean intensit for each

spot were nornalized by taking the nedian spot intensity value fromthe
popul ation o val ues within ri.n 03/ 048383
b cav21 016580 e B ft oy S tdes W& TR P SeRb Rt The
relative c haC?%‘@oﬁ&@rDé%&i%nQ@ik (Rochb) @at@e dhidropakd dﬁ)HPKE@? &¢hstuGedzont r ol
cells can be found i'n the Tabl es below. [00991 The ot her nucl eot i de
arrays used (tTaa)i:@grlwtr@a)ssa\wefpretmmgaqur@ahorcpfaeﬂrdea@r&n@wglléysefe asedpBat i on
nunber for the genone [ S : uman
ol i gos spott [e}'ﬁ as‘H ?tcogtLe Ctl éé‘)re{f\ee\g@gqr()rng&ar < Sf)logf d%ﬁ%%ﬁéd C‘%ﬁ 198(21]14]

and | abel ed wpeatng IQlDHG>g5 sia@b&iy&@lﬁhﬁ[&emﬂymetﬁa@em iapeskeilsrent i$ is rdlz4&d
epithelial cells were plated in 100 nmtissue culture dishes at. 2.5 x 106
cel | s/ di sh, inehgicelRuiugg supesrata spondimrperaltlsdatma PamBIagR) Anprgrease

cont am nat | gmngg?qgﬁ,ﬁm@éﬂd S s ehbfafe hhaded B0 Psults HGNRAQBAR opfpar ed

fromtotal

LDH enzyme activity in the culture supernatant as measured with an ELISA plate
reader, OD49onm (the amount of color formed in the assay is proportional to the
number of lysed cells). In this assay, human bronchial epithelial cells (16HBEo14,
HBE) cells were incubated with 100 pg of peptide for 24 hours, the supernatant
removed and tested for LDH. The other assay used to measure toxicity of the cationic
peptides was the WST-1 assay (Roche). This assay is a colorimetric assay for the
quantification of cell proliferation and cell viability, based on the cleavage of the
tetrazolium salt WST-1 by mitochondrial dehydrogenases in viable cells (a non-
radioactive alternative to the [*H]-thymidine incorporation assay). In this assay, HBE
cells were incubated with 100 ug of peptide for 24 hours, and then 10 ul/well Cell
Proliferation Reagent WST-1 was added. The cells are incubated with the reagent and

the plate is then measured with an ELISA plate reader, OD49onm.
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purified and hybridized to printed gl ass slides overnight at 422C and
washed. After washing, the inmage was captured using a Perkin El nmer array
scanner. Wbesjomsge processing software (I magene 5.0, Maripca/ddabk/ofsy, CA)
determ nes the spot mean intensity, nmedian intensities, and background

o LR SRS B e 517 oS P BB R oD,

pr ogr am cal clﬂ@ébgh% P‘Fé”
this for eaCBe;Qrdeare/r\eaiox&Ité (MO8 §dsfear rmﬂvéuelt Pour @R RRSRItAG: Bh F¥RASa
(Redwood City, CA). The intensities for each spot were normalized by

t aki ng the nEdSE@ IEpiﬂ)@SIméﬂlsM gndv4d) disd indecn menabrgop demegecs nedfasgpdby val ues
wthin a S|I$?I and conparing this value to the values of all slides in the
experi ment. F@V%ﬁtl ve changes seen with cells treated with peptide
conpared to control cells can be found in the Tables bel ow. [001001

Sem - quant i t p09YETEIleAGRTORRItP ©F tity ORMoriio PeptidésraiNicdsyineb e etiel IIPHar r ay
results. % RNA sanpl es were incubated with 1 pl ol.igodT (500 (&énﬂ and 1
| nixed dNT elepgsofssay- Humen HIBE jropghipl SronehAl oRHY Negrnesbaied g Bt or  at
65C for 5 r}%ggx pl 0.1M
DIT, and 1 | E/Ms@gjt}ﬁ re onﬁ’lhﬁgnft()hh gﬁﬁ@%ﬁ?&%‘ﬁﬁ?gﬁ %Sg%)re?ﬂ)ﬂ%m ts/l) were
added and | nehataddofidhe 421 Culfwoes. AsmdantrélcfofmeM{M&se,dﬂitbm &A108f wds |
(200 units) of Superscript vitro I|nton ON). .Negati ve
control s foradsdnl Wt%ﬁd’lr%séme@é? ed‘é?i‘é‘ra%‘%‘lﬁ’a B&rQP\y&ep?@é%}%Qﬁ% in
the absence g 4{5@@{1@% bf%édM%%a%%Clt rrpl [ f| ed in the presence of 5

and 3' priners xture; 1.5 nmMMC, 1 U of Taq DNA
pol ymer ase (New E"lql and Bi ol abs, M ssisauga, ON), and 1X PCR buffer. Each
PCR was perforned| wi th Are¢dtmentl cycI er UBH Releage 60D4&onBY WO 03//048383
PCT/ CA02/ 01830 cyetges "?MU tt ngrof- 30s—ef —depat ur at+on -at—94-g,  30s of
anneal i ng at either Bo cgl %?0%‘501 and 40s of exPénsion at 72 C. [The nunber

of cycles of PCR W5 QPKLB0ASHhiloP [T1 € 1N the jgRgpf phase of the reaction
for each prinmer apd set of RNA sanples. A_housekeepi ng pol ynuclieoti de

(3-actin was anpl | f Nedephdeastirokxperi ment to dvat0d5e extracti on procedure

and to estimate the arm'm* of RNA—The reactior-produet—was—visual i zed by
el ect rophoresi s apd an§ Qzlgd by de=n3| tonetry, I’\Xlgt-h g%l ative starting RNA
concentrations cafcul agge) [v erence to Piagtdgipanpliification. [001011

Tabl e 18 denonstrates that SEQ ID|NO 1 treatnment of RAW?264.7 cells

up-regul ated the expreSEQID 6f m)re than 30 d9P7er®®2 pol ynucl eotides on
Sna' | At | as m Cr batrtravs wit h !/nn\An nol \lnllf‘l eoti
pol ynucl eot i des up- reg§F9tIPd7 by pepti de, SEQr

dac
LI A=A

1, were rral nIy from

ca ct od
\)Dl A A YA SR YAw |

two cat egor ies: onet ﬁgEQ I@:@ udes 1.6 + 0.03
SEQ ID 10 1.04 + 0.04
SEQID 13 0.93£0.06
SEQID 14 0.99 +0.05
SEQID 16 0.91 £0.04
SEQID 17 0.94 £ 0.04
SEQID 19 1.08 £ 0.02
SEQ ID 20 1.05+0.03
SEQ ID 21 1.06 + 0.04
SEQ ID 22 1.29+0.12
SEQ ID 23 1.26 £ 0.46
SEQ ID 24 1.05+0.01
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receptors (growth, chenokine, interleukin, interferon, hornone,
neurotransmtter), cell surface antigens and cell adhesi on and another one

that i nclwoas/o¢ssBd -cell comunication (growh factors, cyCokiaes1830
chenoki nes, interleukin, interferons, hornones), cytoskeleton, notility,
and protein turnoyer Thp specific nnJ ynucl eotides _up-regul at i ncl uded

t hose encodi ng chenoki n@rWﬂBt tfhe ant |L]?Iﬁfneéﬁﬁ%{gpwnﬂ‘}t oki ne | L- 10,

macr ophage col ony WL' Ag—factror—and IULWR‘Z (a
put ati ve antagoni §t of ' p (% Uggtl ve|lL-1 binding'to 9-1R1), PDGF eceptor B,
NOTCH4, LIF recepfor, $E@ID,27TG-(3 receptor 10.9GH@H4receptor, and | FNy
receptor. The peptide alsao up-regylated paolynucleaotides encodi ng| sever al
net al | opr ot ei nases, an@lEQrﬂalZBl tors thereof, i ﬂé’ﬁd:cﬁ% the bone
nor phogeneti c protet n: >5; BMvP-—2—BM-84; :Jl‘_\‘{f-‘ are—THVP3: s well, the
pepti de up-regul ated spgm fic trcmscrl ption factors, including JunD, and
the YY and LIM1 transsE@pbian factors, and BoBas®e3 such as Etkl and Csk
denonstrating its|wi despread effegts. It was also discovered om t he

pol ynucl eoti de arfay st®@iB$3that [SEQ I D NO 103@%05 regul ated at |east 20
pol ynucl eoti des i RAWRES4r Rk ractophage—cetts The
pol ynucl eoti des dpwn-regul ated by |peptide i nc u%egjm repair prioteins and
several inflammatory $edip36rs sych as MP-Tag8ankostatin M and IL-12. A
nunber of the efftects of npn'r idelon polynucleotide expressio re
confirnmed by RT-PCR (T%E)Qé 320) The peptl desOS@Ec@% NO 2, SEQ D NO 3,

SEQ ID NGO 19, ang Jl: and—represe pept+des—friom each of
the fornul as al so| al tere(g’ P‘\ge 58 WD 03/ 0483830%/0&02/ 01830
transcriptional responSEQIDi8a human epithelialose@ld2 i ne using |m d-sized
m croarrays (783ppolynucleotides) The effect of SEFQID NOQO 1 jon

pol ynucl eoti de ex :)ress$%q% ID\f\’fQS cofpared in 2 - %pl thelial cell Iines,
A549 and HBE. Pol yIIULI refrated—to—the—h st 0.3 MUne—tesponse t hat
wer e up-regul at ed Zﬁ{gp? ?ies ol nore by a rat'lo of 2-fold nore than

unstimul ated cells ar eSEl@sorbed iin Tabl'e 21. Paglyoieicl eoti des thHat were
down-regul ated by| 2 peptides or mpre by a ratio of 2-fold nore |t han

unstinul ated cell s ar SERIRABbed iin Table 22. 43+thdl e 23 and Tdble 24, the

human epi t hel i al WWWMWMWWM
down-regul ated respectively are shown. In Table 25 and Tabl e 2§ the

anti-infl ammat ory| pol \SE@IBabi des|af fect ed by).og8kioopy ¢ pepti des |are shown.
The trend becones|clear that thelcationic DEDIJ des up-regul ate it he

anti-infl ammatory respﬁﬁ@@éﬁd down-regul ate 1Pha Op(?fb i nf | ammat ary
response. |t was yery g to—f+nd—a—pot tde—retatedq to the
anti-inflammatory respon(ge tﬁat was down-regu?a’éleoc ?Elabl e 26). The pro-
SEQ ID 53 1.03 £0.06
Polymyxin B 1.21 £ 0.03

[0095] Table 17: Toxicity of the Cationic Peptides as Measured by the WST-1
Assay. HBE cells were incubated with 100 pg/ml peptide or Polymyxin B for 24
hours and cell viability was tested. The data is presented as the mean + standard
deviation. As a control for 100% LDH release, Triton X-100 was added. Only
peptides SEQ ID 40,41,42 and 43 showed any significant toxicity. |
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i nfl ammat ory pol ynucl eoti des upregul ated by cationic peptides were mainly

pol ynucl eotides related to mgration and adhesi on.

pro- i nf |\aOwanes3y3 po
pepti des affected s
are very inportant i

| ynucl eot i des,
ever al
n_signaling the host res

toll-like receptor (TLR) polynucl eoti des,
us agents. An

ponse to infecti:

i nportant anti-inflg

nnatory 'Ewh?naﬂleotlde t

v‘r\r\r\nf or 10—
T Lﬁu TO—S

hat mﬁghumuvegul

the peptides is the
involved in regul ati

ng the pP 5?%?W§}ratory c

okl Wflese

pol ynucl eoti de expr ¢
macr ophages as obser

SSI ON TekdEXI1ID0OVEIngrofl SO O
ved for

peptide SEQ ID NO

Dser gzs 91009 pri
6 in Tables 27

effect of represent
epithelial cell exp
exam ned) is shown i

ative pPemeptidscdnitoh each

formula were tested
pol ynucl eoti de expre

for TheiTSEPIID 3y (0 alt
ssion _and indeed they had

er humeg+ et he
a w de range of

effects. In each of

the for mﬂﬁéIDH@re vere at Iea152250 G50l ynu

falaaYl

comonl y up-regul at
18: Pol ynucl eoti des

Ig PC]JI. ; UCC

upuge5:r5§§91 Yy~ pepti de,

RAW nmacr ophage cel |l g
pg/mM were shown to

a. The cakE 7 pepti des
potently induce the expre

ssion of several

pol ynucl eoti des. Ps
RNA was isol ated, 5

pti de wasSERJIbAt ed mnth

\Ad’\ n’)l NAQ292 DCT/ CAN2!L N

the R £8129s f orf

v/ort

CDNA probes and hybr

ad |
i di zed tgﬂxgpaé arrays. The |h&%hépt of

cells is shown in th
colum refers to the

e third cSEQM.14The "Ratl
intensity of polynucl eot

pepti de-sinul ated ce

S d| V|$E;QIHB))6t he inten

rml
T

sity 10?9 tlﬁ@@i nul

oda

[ 001031 The changes }i
pol ynucl eoti des rang

I
oot rom CIBIIT o 0t va

T CO

pol ynucl eoti des for
intensity for a giveg

nor mal i zZgE® ep-19VWhen the
n cDNA was |l ess than 20,

it was assi gned

to calculate the rat

were repeated 3 ti mes—wth—eh RNA—pr¢
e. Polyndgyggp aes mnth a

change is shown aboVv

i os and r&iQiPve _express

iffnvnnf

i on. lﬁﬁe_éﬂﬂay e

in relative expressi

Unstinul ated Rati o Accession

Unsti nmul at edb

on I'evel SSig gpRpResent ed:
/ Protein Funct

SEQID 23 1.14+0.24
SEQID 24 1.27 £0.16
SEQ ID 26 1.42 +0.11
SEQ ID 27 1.63+0.03
SEQ ID 28 1.69 £ 0.03
SEQ ID 29 1.75 £ 0.09
SEQID 31 1.84 £ 0.06
SEQID 33 1.75+0.21
SEQ ID 34 0.96 £ 0.05
SEQ ID 35 1.00 £ 0.08
SEQ ID 36 1.58 £ 0.05
SEQ ID 37 1.67 £ 0.02
SEQ ID 38 1.83+£0.03
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O the down-regul at ed
it should be noted thatcaldAaothss3eati onic

whi ch

lteq by all
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Et k1 Tyrosine-protein 20 43 M58513 ki nase receptor PDGFRB G ow h factor
receptor 24 25 X04367 Corticotropin releasing 20 23 X72305 factor
recept or WODGOMB3RF ot 0- 48 18 MB0456 oncopol ynucl eoti de | PCTRAoRA1830| euki n
receptor 20 16 X59769 MCP-3 Chenokine 56 14 S71251 BMP-1 Bone nor pho- 20
14 L24755 polynucleotidetic protein Endothelin b Receptor 20 14 U32329
receptor c-ret Oncopol ynucl eclreatmeg 13 X67812 pr@&gvom LI FR Cyt oki ne

2/ N1920  Pal yvraid

receptor 20 12 D2617+—60—WB-83,048383—PCTH-CAB2L0 yrugl eoti de
Pol ynucl eoti de Unsti|mul at ed ﬁ@g ches& on / Pr otﬂé?lr ‘Igt?ﬁct ion Intensity

peptide: Nunmber Unstimulat edggOfYd18a Bone nor pha 48004 MO7017
pol ynucl eotidetic priotein Zfp92 Zinc finger |protein 92 87 11/U47104 MCSF
Macr ophage col ony 85 11 X0501$EQéD|4ﬁul ating flact or0. 3;9JSQQ|8R Grcmu! ocyte

col ony- 20 11 Mb828&——stirutatiRg-fgctor—reeceptor chefroki ne
receptor 112 10 D1743 I L- 9§$mrz‘?euki n receptor0 Z}L@WgﬁNBMzm Cas

Crk-associated 31 6 U48853 STVEIDEE 1.49 + 0.39
SEQID 45 1.54 £ 0.35
SEQ ID 47 1.14+£0.23
SEQID 48 0.93+£0.08
SEQ D 53 1.51 £ 0.37
Polymyxin B 1.30 £ 0.13
EXAMPLE 4

POLYNUCLEOTIDE REGULATION BY CATIONIC PEPTIDES

[0096] Polynucleotide arrays were utilized to determine the effect 6f cationic peptides
by themselves on the transcriptional response of macrophages and epithelial cells.
Mouse macrophage RAW 264.7, Human Bronchial cells (HBE), or A549 human
epithelial cells were plated in 150 mm tissue culture dishes at 5.6 x 10° cells/dish,
cultured overnight and then incubated with 50 pg/ml peptide or medium alone for 4 h.
After stimulation, the cells were washed once with diethyl pyrocarbonate-treated PBS,
and detached from the dish using a cell scraper. Total RNA was isolated using Trizol
(Gibco Life Technologies). The RNA pellet was resuspended in RNase-free water
containing RNase inhibitor (Ambion, Austin, TX). The RNA was treated with DNasel
(Clontech, Palo Alto, CA) for 1 h at 37°C. After adding termination mix (0.1 M
EDTA [pH 8.0], 1 mg/ml glycogen), the samples were extracted once with phenol:
chloroform: isoamyl alcohol (25:24:1), and once with chloroform. The RNA was then
precipitated by adding 2.5 volumes of 100% ethanol and 1/10"™ volume sodium
acetate, pH 5.2. The RNA was resuspended in RNase-free water with RNase inhibitor
(Ambion) and stored at -70°C. The quality of the RNA was assessed by gel
électrophoresis on a 1% agarose gel. Lack of genomic DNA contamination was

assessed by using the isolated RNA as a template for PCR amplification with B-actin-
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03/ 048383 PCIndcARidiM BrfhidPsthiyiimgadoafitrnelthRabyenue beat dnigidonaftem3d eyiced. Rat i o
Accession / Protein Function Intensity peptide: Number Unstimulatedb DNL1

DA daage-  MI93) Raasti A R BharilClceah by Alipct Al e rorse 80 3
1036 2 D255AL ﬁ%%“&i‘%&%?%%%ﬁﬁ%%mg R e B3 2
S72408 ZFX ®ereosed Gorehrlp poly pualedide apraj/B@ERe (Tdb}@l 118|;11 % “Kyadiolabdad 2 X75888
POLDL DNA po| %ﬁﬁrprogesespdfegpa%e rom% pg total RNA were incubated with the arrays overnight

at 71°C. The filters were washed extensively and then exposed to a phosphoimager

screen (Molecular Dynamics, Sunnyvale, CA) for 3 days at 4°C. The image was

captured using a Molecular Dynamics PSI phosphoimager. The hybridization signals

were analyzed using AtlasImage 1.0 Image Analysis software (Clontech) and Excel
(Microsoft, Redmond, WA). The intensities for each spot were corrected for

background levels and normalized for differences in probe labeling using the average

values for 5 polynucleotides observed to vary little between the sﬁmulation

conditions: B-actin, ubiquitin, ribosomal protein S29, glyceraldehyde-3-phosphate
dehydrogenase (GAPDH), and Ca** binding protein. When the normalized

hybridization intensity for a given cDNA was less than 20, it was assigned a value of

20 to calculate the ratios and relative expression.

[0098] The next polynucleotide arrays used (Tables 21-26) were the Resgen Human
cDNA arrays (identification number for the genome is PRHU03-S3), which consist of
7,458 human cDNAs spotted in duplicate. Probes were prepared from 15-20 pg of
total RNA and labeled with Cy3 labeled dUTP. The probes were purified and
hybridized to printed glass slides overnight at 42°C and washed. After washing, the
image was captured using a Virtek slide reader. The image processing software
(Imagene 4.1, Marina Del Rey, CA) determines the spot mean intensity, median
intensities, and background intensities. Normalization and analysis was performed
with Genespring software (Redwood City, CA). Intenéity values were calculated by
subtracting the mean background intensity from the mean intensity value determined
by Imagene. The intensities for each spot were normalized by taking the median spot

intensity value from the population of spot values within a slide and comparing this

56



subunit Vav proto- 613 2 X64361 oncopol ynucl eotide YY (NF-E1)
Transcription factor 593 2 L13968 JunD Transcription factor 534 2 J050205
Csk c-srcwhinass3s89 2 U05247 Cdk7 Cyclin-dependent 475 PCOXI®2B183Ki nase
M_.C1A Myosin |ight subunit 453 2 ML9436 i soform ERBB-3 Receptor 435 2
L47240 UBF Transcription factor 405 2 X60831 TRAIL Apoptosis |jgand 364 2
U37522 LFA- Yalepio the Maldes of pllstidepinghe guwgripent 19 felatiyjegharges seqniwitiherllst or

protein 315 f I or LIM1
Transcri pti Oﬁe#ﬁ?ﬁﬁ p‘é‘%@?‘%ﬁ’%ﬁ?é‘g Coid) g@ﬂ%@r@?‘ﬁﬁdgﬁ Ll 6657
62 WO 03/048383 PCT/ CA02/ 01830 Pol ynucl eoti de Pol ynucl eoti de Unsti nmul at ed

Rati o Access[0089) Tirr athei pol Furbiidnarrays ensd (Rables 27i33e webuth Blumaoipterorul at edb
FST Follistatin

e | SR8 A ef B8 e T TR PSR TLBSREP88 2 o
%18 2 U0?18214,{)@031§&ﬁa1{ ﬁ@@tsgétte@yﬁ biylick. %Eé We%%eﬁaré@?&%ﬁo WgYd¥ total
yrosi ne-protein 191 2 0324 ki nase BMP-2 Bone norpho- 186 L25602

pol ynucl eot i B anddalestled with Cy3 or Cy5 labeled dUTP. In these experiments, A549
epithelial cells were plated in 100 mm tissue culture dishes at 2.5 x 10° cells/dish.
Total RNA was isolated using RNAqueous (Ambion). DNA contamination was
removed with DNA-free kit (Ambion). The probes prepared from total RNA were
purified and hybridized to printed glass slides overnight at 42°C and washed. After
washing, the image was captured using a Perkin Elmer array scanner. The image
processing software (Imagene 5.0, Marina Del Rey, CA) determines the spot mean
intensity, median intensities, and background intensities. An “in house” program was
used to remove background. The program calculates the bottom 10% intensity for
each subgrid and subtracts this for each grid. Analysis was performed with
Genespring software (Redwood City, CA). The intensities for cach spot were
normalized by taking the median spot intensity value from the population of spot
values within a slide and comparing this value to the values of all slides in the

experiment. The relative changes seen with cells treated with peptide compared to

control cells can be found in the Tables below.

[00100] Semi-quantitative RT-PCR was performed to confirm polynucleotide array
results. 1 pg RNA samples were incubated with 1 pl oligodT (500 pg/ml) and 1 pl
mixed ANTP stock at 1 mM, in a 12 pl volume with DEPC treated water at 65°C for 5
min in a thermocycler. 4 ul 5X First Strand buffer, 2 ul 0.1M DTT, and 1 pl
RNaseOUT recombinant ribonuclease inhibitor (40 units/ul) were added and
incubated at 42 °C for 2 min, followed by the addition of 1 pl (200 units) of
Superscript II (Invitrogen, Burlington, ON). Negative controls for each RNA source
were generated using parallel reactions in the absence of Superscript II. cDNAs were
amplified in the presence of 5’ and 3’ primers (1.0 uM), 0.2 mM dNTP mixture, 1.5
mM MgCl, 1 U of Tag DNA polymerase (New England Biolabs, Missisauga, ON),
and 1X PCR buffer. Each PCR was performed with a thermal cycler by using 30-40
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appr oxi mat el §NW‘FB‘P%“’GPS grleslpted W %é%@“flﬁyorféa%&"? YBPIESHH 8. si on | evel s are
presented. Unstinulated Rati o Accession Polynucl eotide Pol ynucl eoti de

Intensity pepjg1@ff M¥IBER demomiRiRidh SEOCID RO: YnadatiaH: 8F RAW 06k yreghannel
Vol t age-gated ion 257 0.08 L36179 channel XRCCL DNA repair protein 227

0. 09 U02887 uptregubaiehibe popresni@ eanrd¢hangd® differengpud 108 lcodpa@nmpall Afdas r
protein 485 Q.12 X715135 FP ReceptOR/r LECHLSAT, 10(?0n 0l 1 3 éJSOu4§r43ula egA 3
Ets-rel ated BV%?%WH’ 1‘%%‘ ﬁefgg%ggyg(g *Sygﬁan isecep‘f oY %L?@Fgar Py S%ep{)or 224
0.2 UL11688 iy ?adta@r $BQ @BINOaRasE MAINLHORL oo cdgfoles? IndBhhiliddludéCT3
Transeripti Opece}?tg}so(gm%v%?, cohér%?)kim/gf‘figt%rlleukin, interferon, hormone, neurotransmitter),
cell surface antigens and cell adhesion and another one that includes cell-cell
communication (growth factors, cytokines, chemokines, interleukin, interferons,
hormones), cytoskeleton, motility, and protein turnover. The specific polynucleotides
up-regulated included those encoding chemokine MCP-3, the anti-inflammatory
cytokine IL-10, macrophage colony stimulating factor, and receptors such as IL-1R-2
(a putative antagonist of productive IL-1 binding to IL-1R1), PDGF receptor B,
NOTCHS4, LIF receptor, LFA-1, TGFp receptor 1, G-CSF receptor, and IFNy
receptor. The peptide also up-regulated polynucleotides encoding several
metalloproteinases, and inhibitors thereof, including the bone morphogenetic proteins
BMP-1, BMP-2, BMP-8a, TIMP2 and TIMP3. As well, the peptide up-regulated
specific transcription factors, including JunD, and the YY and LIM-1 transcription
factors, and kinases such as Etkl and Csk demonstrating its widespread effects. It was
also discovered from the polynucleotide array studies that SEQ ID NO: 1 down-
regulated at least 20 polynucleotides in RAW 264.7 macrophage cells (Table 19). The
polynucleotides down-regulated by peptide included DNA repair proteins and several
inflammatory mediators such as MIP-1a, oncostatin M and IL-12. A number of the
effects of peptide on polynucleotide expression were confirmed by RT-PCR (Table
20). The peptides, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 19, and SEQ ID NO:

1, and representative peptides from each of the formulas also altered the
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polynucleotides affected by cationic peptides are shown. The trend becomes clear that
the cationic peptides up-regulate the anti-inflammatory response and down-regulate
the pro-inflammatory response. It was very difficult to find a polynucleotide related to
the anti-inflammatory response that was down-regulated (Table 26). The pro-
inflammatory polynucleotides upregulated by cationic peptides were mainly
polynucleotides related to migration and adhesion. Of the down-regulated pro-
inflammatory polynucleotides, it should be noted that all the cationic peptides affected
several toll-like receptor (TLR) polynucleotides, which are very important in
signaling the host response to infectious agents. An important anti-inflammatory
polynucleotide that was up-regulated by all the peptides is the 1L-10 receptor. IL-10 is
an important cytokine involved in regulating the pro-inflammatory cytokines. These
polynucleotide expression effects were also observed using primary human
macrophages as observed for peptide SEQ ID NO: 6 in Tables 27 and 28. The effect
of representative peptides from each of the formulas on human epithelial cell
expression of selected polynucleotides (out of 14,000 examined) is shown in Tables
31-37 below. At least 6 peptides from each formula were tested for their ability to
alter human epithelial polynucleotide expression and indeed they had a wide range of
stimulatory effects. In each of the formulas there were at least 50 polynucleotides

commonly up-regulated by each of the peptides in the group.

[00102] Table 18: Polynucleotides up-regulated by peptide, SEQ ID NO: 1,
treatment of RAW macrophage cells”. The cationic peptides at a concentration of
50 pug/ml were shown to potently induce the expression of several polynucleotides.

Peptide was incubated with the RAW cells for 4 h and the RNA was isolated,
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Unstimulated®
Etkl Tyrosine-protein 20 43 | M68513
kinase receptor
PDGFRB Growth factor receptor 24 25 X04367
Corticotropin releasing | 20 23 X72305
factor receptor
NOTCH4 proto- 48 13 M30456
oncopolynucleotide
IL-1R2 Interleukin receptor 20 16 X59769
MCP-3 Chemokine 56 14 S71251
BMP-1 Bone morpho- 20 14 L24755
polynucleotidetic
protein
Endothelin b Receptor 20 14 U32329
receptor
c-ret Oncopolynucleotide 20 13 X67812
precursor
LIFR ' Cytokine receptor 20 12 D26177
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precursor
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inhibitor
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L-myc Oncopolynucleotide 208 4 X13945
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inhibitor
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DNAsel DNase 87 4 U00478
CXCR-4 Chemokine receptor 36 4 D87747
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POLD1 DNA polymerase 649 2 7221848
subunit
Vav proto- 613 X64361
oncopolynucleotide
YY (NF-E1) Transcription factor 593 2 L13968
JunD Transcription factor 534 2 J050205
Csk c-src kinase 489 2 U05247
Cdk7 Cyclin-dependent 475 2 U11822
kinase
MLC1A Myosin light subunit 453 M19436
isoform
ERBB-3 Receptor 435 2 L47240
UBF Transcription factor 405 2 X60831
TRAIL Apoptosis ligand 364 2 U37522
LFA-1 Cell adhesion receptor 340 2 X14951
SLAP Src-like adaptor protein 315 2 U29056
IFNGR Interferon gamma 308 2 M28233
receptor
LIM-1 Transcription factor 295 227410
ATF2 Transcription factor 287 S76657

1.00 0.9 2.4 3.6 0.9 AA463257
al pha 3 subunit of VLA-3 receptor) 0.94 0.8 2.5 1.9 1.1 AA424695
al pha E OW0OD30838320 28 81 AA425451

i nt

I ntegrin,

egrin,

al pha 3 (antigen CD49C,
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I ntegrin,
beta 1 0. 4PC2/CA0201837.0 2.6
beta 3




protein SA) 0.50 0.4 2.0 4.4 3.0 AA629897
2 0.11 9.7 9.0 4.1 13.4 AA190627

subfamly C,

menber

iller

cel |

| ecti n-
iller c

| i ke receptor
el l

| ectin-1iwe omseesspt or subfam |y C, nmenber 3 1.00 3.2 1.0 OPETACAD2NMEBB70

filler cell

A1433079 C-t
R 0.40 1.9 2.
0.4 0.7 AA17

03/ 048383 PCT/ CA02/ 0183(

Unsti nul at ed
fornyl pepti
0.9 AA927710
1.1 1.4 AA48
prost agl andi
R beta pol yp
A1057229 gr
AA449831 Mo
adenosi ne A2
1.0 1.2 AA86
prost agl andi

| ectin-like receptor subfamly G nenber

1 0.95 2.

31.70.711

vpe lectin-like receptaor-2 Q 45 2 1 8 0 2 2 5 3 H70491  CSF 3
Folyngelgotisle An4 5 Beftruciaetids o} é{jlé“g'vhﬁﬂ atl nﬁatio R 1. dressiop 2. 3
3454pratdR Ritype FdncHod 2 1.9 2Ziedlity 1 180  [6RuifBer
Accessi on Unstli mul at ed Rat i 0, Pepti de:
Number ol yinucl eot i de/ Prot i n | nt ensi tynﬁtlﬂ’“'?eﬁt 31D19 1D 1
dEgrecept or lFbmé%énﬁ rbcu'rscfl‘ ¢4 725707 CDZ 1. 007209535 9 1.2
CD36 0.18 |8 8 N39161 vitamin DR 0.78 2.5 1.3
5IPGP3 Human pr é’t‘é‘?aﬁfa@blbé@tl\at e 0.54 6.121.9 2 L1AdA54652
REzoecept oS st o © 4% 93584 Wrgese2 DG
eptide 1.03 Zt)lér ?Eﬁd %) Eaco. R5622%i IP R 1. 00 rm} 2.0
OWGHR-1Ract or |r elveygindrkelgowmtid prot edl8 2 0| 51 222 2.0 2J091§% 3
yse Manmary |Tur gm f%’cg&@ Re¢ept or honmoj og 1.00 6.9 16 W3891
a R0.41 3.1 1.84 02’5 N57553 adenosine A3 R 0.83 2.0 |2.3
3086lircet| R deI ta Cysbus 0 77 2. 2131 3 11 8 AAB70107 U95826
=E—feceptoerf stbtype—ERPL—0-65-—7—26-0—15-ANF72203
fy ™ Tyrosnne p?'o‘tem "1‘91 2 U70324
kinase
BMP-2 Bone morpho- 186 2 125602
polynucleotidetic
protein
Brn-3.2 POU Transcription factor 174 2 S68377
KIF1A Kinesin family protein 169 2 D29951
MRC1 Mannose receptor 167 2 711974
PAI2 Protease inhibitor 154 2 X19622
BKLF CACCC Box- binding 138 2 U36340
protein .
TIMP2 Protease inhibitor 136 2 X62622
Mas Proto- 131 2 X67735
oncopolynucleotide
NURR-1 Transcription factor 129 2 S53744
[00104] Table 19: Polynucleotides down-regulated by SEQ ID NO: 1 treatment

of RAW macrophage cells®. The cationic peptides at a concentration of 50 pg/ml

were shown to reduce the expression of several polynucleotides. Peptide was

incubated with the RAW cells for 4 h and the RNA was isolated, converted into

labeled cDNA probes and hybridized to Atlas arrays. The intensity of unstimulated

cells is shown in the third column. The “Ratio Peptide: Unstimulated” column refers

to the intensity of polynucleotide expression in peptide-simulated cells divided by the

intensity of unstimulated cells. The array experiments were repeated 3 times with
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growt h factor

receptor-bound protein 14 0.34 3.0

pstein-Barr virus induced ol ynucleotide 2 0.61 1.
conpl emrerwomas3sent eceptor 2 0.22 26 4.5 2.6 18.1 AAS2126Z/Caenvdoisiel i n

receptor type A 0.07 12 14 14 16 AA450009
AA704511 yrosine ki nase,

non-receptor,

6.3
6 2.

2.
4

9 R24266
8.3 AA037376

v-SNARE R 0.56 11 12 1.8
1 0.12 7.8 8.5 10 8.7 Al1936324

recept or t yr déferent Reliszand-the keeragegpldehprgedpshrwpbedowoPatymickeogdes witlpars N94921
69 WO 03/ 048383 PCT/

Unsti nmul at ed

AR

protein tyrosi ne phosphat ase,

ol'ynuc

e

AA682684 protein tyrosine phosphatase,

5.3 AA434420

e BRRRER R LR RPN B BS54
on-receptor type 3 1.02 1.0 13.2 0.5 0.8
on-receptor type 9 0.28 3.5 4.0 0.9

2.4 2.2 3.0
1.00 2.3 2.2
type 13 0.58
on-recept or
phosphat ase,
tyrosi ne pho

protein tyro

protein tvyrosine phosphatase. non-receptor tvne 11 0.42 2.9
AA995560 prlotei n tyrosi ne phd&simplated [ noRatigcept AFcessige | 12
PolPnudicatidh4 462 P3lynpaIgdtRte N t YT OBikdigitPNOSPhRpAEE, DN PT OF
1.7 2.4 3.6 1.7 AA679180 protein tyrosjine phosppatase,

[ ARFatels 0. 52 3.2 &uectitng g 5| A1668897 |pYBEBIMALEY [ osi ne
receptor type, A 0.25 4.0 2{4 16.8 12.]8 H82419 protein

sphat ase__receptor tvpe 1 0160 3 6 3 21 6 1 0_AA045326

SfoHMthaRshat astRlagsEitidrn t ype, 6. 73 |1. 2 ®0% 3. p 43647Rsp794

channel
XRCC1 DNA repair protein 227 0.09 u02887
ets-2 Oncopolynucleotide 189 0.11 J04103
XPAC DNA repair protein 485 0.12 X74351
EPOR Receptor precursor 160 0.13 J04843
PEA 3 Ets-related protein 158 0.13 X63190
orphan receptor Nuclear receptor 224 0.2 U11688
N-cadherin Cell adhesion receptor 238 0.23 M31131
OCT3 Transcription factor 583 0.24 M34381
PLCB phospholipase 194 0.26 U43144
KRT18 Intermediate filament 318 0.28 M11686
proteins

THAM Enzyme 342 0.32 X58384
CD40L CD40 ligand 66 0.32 X65453
CD86 T-lymphocyte antigen 195 0.36 L25606
oncostatin M Cyltokine 1127 0.39 D31942
PMS2 DNA DNA repair protein 200 0.4 U28724
1GFBP6 Growth factor 1291 0.41 X81584
MIP-13 Cytokine 327 0.42 M23503
ATBF1 AT motif-binding factor 83 0.43 D26046
nucleobindin Golgi resident protein 367 0.43 M96823
becl-x Apoptosis protein 142 0.43 L35049
uromodulin glycoprblein 363 0.47 L33406
IL-12 p40 Interleukin 601 0.48 M86671
MmRad52 DNA repair protein 371 0.54 232767
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protein tyrosi ne phosphat ase,
protein tyrosi ne phosphat ase,
2.4 AAAB81EON3/0k38Phol | pase A2 receptor

eceptor typ
receptor ty
1

€,
pe,

U0.20 6.1 1.2 5.6 5.0 AA644448
C-associ ated protein 1.00 5.1

0.45 2.8 2.2 1.9P2TZAMA0BB038 AP
ki nase-activated protein inase 3 0.52 2.1 2.7 1.1 1.9 W8281 MNAP ki nase

kinase 6 0.10 18 9.6 32 H07920 AP kinase kinase 5 1.00 3.0 5.2 0.8 0.2
W9649 AP k|nase 7 0.09 11.5 12 33 H3919Xnsthpulatedgse Ratig 49| Acgessioy| 2 2
2.0 A1936909| £3,104.84 g{@e(ouplpg [ 8&&RkLor Opnfd: 3. ide:2- P M3 0P8 70
Wo 03/ 048383| POV CAeoz'/oq RoLBGRRLOT b Ohbeidy 7 12 deps Pep| | det
Unst i nul at ed| NEneteir ol nucl ebungdienpr ot eifn I ntensi tyUnsBnlatgd 8 | D 19 D1 G
protein-coup|ed recepton 49 0.05 19 19 27 AA460530 | G proteinjcoupl ed
receptor 55 D.08 19 15 12 N58443 G prote¢in-coupled receptor ¥5 0.26 5.2
3.1 7.1 3.9 H84878 G ' P erﬁlmolcfg@p‘feedetWe cept #5685 (.20 98. 8 5| 4D7B3825| 0
N62306 regufrgter — PO (L) 263062481 37=82 HLZmpﬂjﬁTn
regul at or of g?%roteln S|gﬁ§iieﬁhﬂg&8h 3.7 59 14. aé%932 5
BCL2-i nteracfKRg1%kil | er (elp!erp’ted&tes‘damimm ng) 62200 1. 9 N2 AA2D 123798
apoptosis inhibitor 5 0)56 2. 2.4 18 Al1972925 caspase b,
apopt osi s-re| ated cystei ne pré%ease 0.7910.7 2.6 1./3 2.8 WI5688
apopt osi s-re| BL@d proteiin NABodphOliphte 2. 2|11. 42313 2.|19 AABZ1316| Xesgase 8,
apopt osi s-related cysteine ase 0.9512 2 1 0 Q16 2. 0 AA44B468

Integrin o ell adhesion receptor 287 0.54 X69902

GLUT1 Glucose transporter 524 0.56 M23384

CTLA4 immunoglobin 468 0.57 X05719

superfamily
FRA2 Fos-related antigen 446 0.57 X83971
MTRP Lysosome-associated 498 0.58 U34259

protein

[00105] Table 20: Polynucleotide Expression changes in response to peptide,
SEQ ID NO: 1, could be confirmed by RT-PCR. RAW 264.7 macrophage cells

were incubated with 50 pg/ml of peptide or media only for 4 hours and total RNA

isolated and subjected to semi-quantitative RT-PCR. Specific primer pairs for each

polynucleotide were used for amplification of RNA. Amplification of B-actin was

used as a positive control and for standardization. Densitometric analysis of RT-PCR

products was used. The results refer to the relative fold change in polynucleotide

expression of peptide treated cells compared to cells incubated with media alone. The

data is presented as the mean + standard error of three experiments.

Polynucleotide Array Ratio-# RT-PCR Ratio —-*
CXCR-4 40%1.7 41%09
IL-8RB 95+7.6 71+14
MCP-3 13.5+4.4 4.8 +0.88
IL-10 42+21 16.6 +6.1
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[ 001071 Tabl e 22: Pol ynucl eoti des down-regul ated by peptide treatnent of

A549 epithelial cellsa. The cationic peptides at concentrations of 50 tg/m
were showo oBo4838xr ease t he expressi on of several pol ynuclpedtdAades183Pepti de
was incubated wth the human A549 epithelial cells for 4 h and the RNA was
i sol ated, converted into |abeled cDNA probes _and hybhridized to Human cDNA
arrays | D#PRHDolyngdeotidee | i nt eAS‘m)yRoflo-ribl ynutl eot i REPECR Rﬁﬁ!ﬂtT"frul at ed

Cel |S IS ShO I.Ile %%C.n-u \;U!‘llm‘ LAY "D ..IU Ibpl; QI.; Ilul Q.I.n
columms refer Dtlé the intensity Z)Ofgpgllynucl eof i de EXpPES'SIﬁO,)n in
pepti de-si mulgfipcigcel 1S df vi ded joy2 £Qgol ntens{ty of umsfifuolpgat ed cells. 71

WO 03/ 048383 | PCT/ CA02/ 01880 Accession Unstinulated Ratio Peptide:
Unsti nul at ed| KR@&r ol ynucl eot iQ;IbZPlOd)clei n I nt ensi ty 0®52(PQ933 I D 19 ID 1

LR1322 0 l-'.ﬂan 14 '\ 10 A122Q1 L6 D._NQ C2 0. 21 24

o701 LR 5 B o 12 0 bo Na1BBt o pay, £ 03_buisuouifhs*JiéuoﬁZoul\ESsg?

NF receptor-associated factor 2 0.82 1.220.45 2,50 Z.64 155353 NF
receptor-associated actor 3 3.15 0.15 0.72 0.32 AA504259 NF receptor
superfani |y, [(8er Table 217P01y99d@012d6501m26gnm%hy PRptide tepiopeng of A§49 menber

17 2.620380 and TNE r assqcl at tein
133 075 o sptieh ety hltic s e R W ey ORE b0 AERTGRL SRS T 1
0. 34 AA46452fcrdasethe eﬁ;ﬁpiswn of&b{aé”tal ﬂnlﬂﬁac&oﬁdesOP&ﬁxd@ “&8 1M96)t3d8z3th the 2
receptor, gamma (severe conb I mmunodefi ci ency) 0.30 0.24 0.48

N54821 L- 12hyBenppdt erithetial cs“aqué hpangizthg)| MM@W@?@ chﬂVfgedﬂélefebP%JPdl 1.78
0.50 0.42 0. BN &@beé%ﬁ%gﬁrg%gaﬁot}%ﬂm{%ﬁ@ta%yé Ib#PRHE08-S3ITHRE Btknliey?1 0. 41

H62473 | eukotriene b4 re
of polynucleotides in unstimulated cells is shown in the second column. The “Ratio

Peptide: Unstimulated” columns refers to the intensity of polynucleotide expression in

peptide-simulated cells divided by the intensity of unstimulated cells.

Accession

Unstimulated| Ratio Peptide: Unstimulated | Number

Polynucleotide/Protein Intensity |ID2 | ID3 |ID19| ID1

IL-1 R antagonist homolog 1 0.00 3086 | 1856 | 870 Al167887
IL-10 R beta 0.53 2.5 1.6 1.9 3.1 | AA486393
IL-11 R alpha 0.55 2.4 1.0 49 | 18 |AA454657
IL-17 R 0.54 2.1 2.0 1.5 1.9 |AW029299
[TNF R superfamily, member

1B 0.28 18 3.0 15 3.6 | AA150416
TNF R superfamily, member 5

(CD40LR) 33.71 - 3.0 | 0.02 H98636
TNF R superfamily, member

11b 1.00 53 | 450 | 0.8 AA194983
1L-8 0.55 3.6 17 1.8 1.1 | AA102526
interleukin enhancer binding

factor 2 0.75 1.3 2.3 0.8 46 | AA894687
interleukin enhancer binding 0.41 2.7 5.3 2.5 R56553
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(chenokine receptor-like 1) 1.00 1.38 4.13 0.88 A1982606 snall inducible
cytoki ne subfamly A (Cys-Cys), enber 18 2.26 0.32 0.44 1.26 AA495985
smal | i ndwoioBlogs3syt oki ne subfamly A (Cys-Cys), enber 20 PCIZAD2/A8830. 38
0.45 0.90 A1285199 small inducible cytokine subfamly A (Cys-Cys), 2.64
0.38 0.31 1.53 AAQ16836 72 WD 03/048383 PCT/CAQ2/01830 Accession
Unstinul ated| Rati o Peptide: Unsti nul ated| Nunber ol ynucl eoti de o ABFESTRN

Intensity 102 1D31D19 1D1 m%uﬁédmedtiopepdu&wsmnﬁmak MeumpBeb] anmi |y

B (Cys-X-Cys)), enber 6 (granullocyte chepmtactic protein 3157 0 11{0. 06
0.28 0.38 AlBeilgmmleotideBrateinndudi bieeneift okMRe 5dBrap? y° b ’(76115 X- Qys), | enber
10 2.02 0. 50 PT 029 0. 40 AA878880 smat t—ThducT pte Tyt oki g A3

(homol ogous to nouse Mp la) 2.184 1.79 0]32 0|35 AN6775PR2
cyt oki ne-i ndebdolblheemﬂucm%H& 70 [0.41 0.37]0.37|0.34| AAA8P234 conpl ement

conponent C gonrla? ml 94 0.46 00998 0.5139. 13,ALV61y88 gadnghhsysii| type
2, OB cadher]| Iast) 2.00 0.23 0.57 0.80 0.50 AAL36983| cadherin 3,

type 1, P—ca:Hﬁe)rwlﬂne( p¢\ae@atllallo9 2.11 0.43|0.53|0.10(0. 47| AAA25p17 cadherin,
EG-F LAG seveg“qﬁﬁnc}type r eceptjor 3150 | am fgo (%osop_lyn a)3_3 R39227

cytokine inducible SH2-
containing protein 0.03 33 44 39 46 AA427521

IK cytokine, down-regulator

of HLA 11 0.50 3.1 2.0 1.7 3.3 R39227

small inducible cytokine

subfamily A (Cys-Cys),

member 21 1.00 3.9 24 Al922341
TGFB inducible early growth

response 2 0.90 24 2.1 0.9 1.1 Al473938
NK cell R 1.02 2.5 0.7 0.3 1.0 | AA463248
CCR6 ' 0.14 4.5 7.8 6.9 7.8 N57964
cell adhesion molecule 0.25 4.0 3.9 3.9 5.1 R40400
melanoma adhesion molecule 0.05 7.9 20 43 29.1 | AA497002
CD31 0.59 2.7 31 1.0 1.7 R22412

integrin, alpha 2 (CD49B,
alpha 2 subunit of VLA-2
receptor 1.00 0.9 2.4 3.6 0.9 | AA463257

integrin, alpha 3 (antigen
CD49C, alpha 3 subunit of

VLA-3 receptor) 0.94 0.8 2.5 1.9 1.1 | AA424695
integrin, alpha E 0.01 180 | 120 28 81 AA425451
integrin, beta 1 0.47 2.1 2.1 7.0 2.6 W67174

integrin, beta 3 0.55 2.7 2.8 1.8 1.0 | AA037229
integrin, beta 3 0.57 2.6 1.4 1.8 2.0 | AA666269
integrin, beta 4 0.65 0.8 2.2 4.9 1.5 AA485668
integrin beta 4 binding protein 0.20 1.7 5.0 6.6 53 ‘ AI017019
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onolog 1.67 0.42 0.41 1.21 0.60 H39187 cadherin 13, H cadherin (heart)
1.78 0.37 0.40 0.56 0.68 R41787 selectin L (lynphocyte adhesi on nol ecul e
1) 4.43 OWO0330488 0. 61 HO0662 vascul ar cell adhesi on nol ecwl@oro183d0 0. 20
0.72 0.77 0.40 H16591 intercellular adhesion nolecule 3 1.00 0.12 0.31

2.04 1.57 AAA79188 integrin_ alpha 1 2 42 Q0 41 0 26 0 56 AAA50324 73 WD
03/ 048383 P(T/ CA02/ 01830 Accession Unst{rul ated Ratio Pept i deAccession
Unsti nul at ed Nunber ol ynucl eot m%rﬁﬁﬁie@ ertﬂ)tI%gﬁﬂé msmnanaua B Nkh& | D 1
integrin, aljpha 7 2.53 0.57 0.39 22 0. eqrin/ al pha 1.16
0.86 0.05 0. BalypudmtideBengg7 | ntI@gBPPIﬁY, BRa| 19 31 Hblb 3 b 18 1.33 p.25
AA460959 in nd dh : 5P 15000 AAIB4397 T rtegri,
beta 8 3.27 0.10 1. . . Wb6754 i sintegrin and|etall pproteinase
domai n 18 2.0 40 0.29 0.57 (. 170412056758 di 47 n| e%ﬁ n- 6i%ke| AAAB7575
et al | opr ot eagg L fitand T Obospordimtype ot if—312 110732 p-63-6-4y 0.35
AA398492 dilsintégrin-like and |etal |l oprotease|w th| hropbospophdin type 1
motif, 5 1.6 e@U@QO@MSZ dem@n 80 62 A¥8750483.1cel | recdpt pr idnt pAAGTIIRY
nol ECU! e l: 0 M[e'-gr C?Lq- +41-06-45AH453185 _ tphtherratoxtnreceptor
(hepari n- bi ndi ng ep| ermal grgwth factof-1ike growth

metalloproteinase domain 9 0.94 1.1 2.3 3.6 0.5 H59231

disintegrin and

metalloproteinase domain 10 0.49 1.5 2.1 33 2.2 | AA043347

disintegrin and

metalloproteinase domain 23 0.44 1.9 2.3 2.5 4.6 H11006

cadherin 1, type 1, E-cadherin

(epithelial) 0.42 8.1 2.2 2.4 7.3 H97778

cadherin 12, type 2 (N-

cadherin 2) 0.11 13 26 9.5 Al740827

protocadherin 12 0.09 148 | 115 | 2.6 12.4 | Al652584

protocadherin gamma

subfamily C, 3 0.34 3.0 2.5 4.5 9.9 R89615

catenin (cadherin-associated

protein), delta 1 0.86 1.2 2.2 2.4 AA025276

laminin R 1 (67kD, ribosomal

protein SA) 0.50 0.4 2.0 4.4 3.0 | AA629897

[killer cell lectin-like receptor

subfamily C, member 2 0.11 9.7 9.0 4.1 13.4 | AA190627

killer cell lectin-like receptor

subfamily C, member 3 1.00 3.2 1.0 0.9 1.3 W93370

killer cell lectin-like receptor

~ subfamily G, member 1 0.95 2.3 1.7 0.7 1.1 Al433079

C-type lectin-like receptor-2 0.45 2.1 8.0 2.2 5.3 H70491

CSF3R 0.40 1.9 2.5 3.5 4.0 | AA458507

macrophage stimulating 1 R 1.00 1.7 2.3 0.4 0.7 | AA173454

BMP R type IA 0.72 1.9 2.8 0.3 1.4 W15390
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actor) 1.62 0.49 0.85 0.62 0.15 R45640
1 2.31 0.43 0.31 0.23 0.54 H73241
r ecCwptoon4§383 (CD16) 3.85 -0.20 0.26 0.76 0.02 H20822CTECAR/atpsent of

receptor for (CD32) 1.63 0.27 0.06 1.21 0.62 R68106

r ecept or
I'11lb,

1 9G,

low affinity I1Db,

vasoactive intestinal
1 gG

c fragnment of

pepti de

low affinity

c fragnent of IgE, high affinity |, receptor for; alpha 1.78 0.43 0. 00 0.56
0.84 A1676097 74 WO 03/ 048383 [PCT/ CA02/ P1830 Accession Unst | fH¢estit| Rati o
16 LD T polybept|de. | sukoeyt o [iHEhRol IHRLAPHE LLGREAN | N P 2 1O
2.25 0.44 0. p8yiucB®tiGe/Bentei63398 Intamkiory| éD|2mT|!Bc$g Hby! nID E\ke recept pr,
lsgm‘(g?y![g :Bmf’(r)uﬁgdﬁe%tbulrl nE I |}<e rmiog?}’ >IuI FZ%’ 123/’ HO'?\T\A tl'hl'klj'lv Aﬂézm? t/l5229
domai ns), e ?2. ﬂ 2. 313& ZS 0;“42 0 11)9 0.:492'%){7\@%2 Dnl.EEJK@?gt eA/;:r9‘27Z'1:(3I -
per oxi Sone. pEBTTf e at 1 ve. acti valed P Scepl oF2 bl bhal 1548|0238 b RE'D sy 0. 26
A1739498 prietaiimDtR/r 0SI ne phosjphabase, [ ezgptor.3type] pal ypepigsaes
(PTPRF), i ntﬁ-La-Gl—i—n-t%.—pJ—Gt—e-i—n—(-L' ) 218 0 48 1 050 46-N4AO451L
uman profeinase activated

R-2 0.54 6.1 1.9 2.2 AA454652

prostaglandin E receptor 3

(subtype EP3) 0.25 4.1 4.9 3.8 49 | AA406362

IPDGF R beta polypeptide 1.03 2.5 1.0 0.5 0.8 R56211.

VIPR 2 1.00 3.1 2.0 AI057229

growth factor receptor-bound -

protein 2 0.51 2.2 2.0 2.4 0.3 | AA449831

Mouse Mammary Turmor

Virus Receptor homolog 1.00 6.9 16 W93891

adenosine AZ2a R 0.41 3.1 1.8 4.0 2.5 N57553

adenosine A3 R 0.83 2.0 2.3 1.0 1.2 | AA863086

T cell R delta locus 0.77 2.7 1.3 1.8 | AA670107

prostaglandin E receptor 1

(subtype EP1) 0.65 7.2 6.0 1.5 | AA972293

growth factor receptor-bound

protein 14 0.34 3.0 6.3 2.9 R24266

[Epstein-Barr virus induced

polynucleotide 2 0.61 1.6 2.4 83 | AA037376

complement component

receptor 2 0.22 26 4.5 2.6 181 | AA521362

endothelin receptor type A 0.07 12 14 14 16 AA450009

v-SNARE R 0.56 11 12 1.8 AA704511

tyrosine kinase, non-receptor,

1 0.12 7.8 8.5 10 8.7 AI936324

receptor tyrosine kinase-like

orphan receptor 2 0.40 7.3 5.0 i.6 2.5 N94921
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protein tyrosi ne phosphatase, eceptor type, C 1.55 0.44 0.64 0.30 0.81
H74265 protein tyrosine phosphatase, eceptor type, E 2.08 0.23 0.37 0.56
0. 48 AAAoWB43/04938Dt ei n tyrosi ne phosphat ase, receptor typecTiAebygsepti de 2
2.27 0.02 0.44 0.64 AA464590 rotein tyrosine phosphatase, receptor type, H
2.34 0.11 0.43 0.24 089 A1924306_ pratein tyrosine phosphatase
receptor-typk, Z polypeptide 1 [1.59 0.63|0. 34 0.72 0. 35 AA476416°‘fcesﬁ?'bt ein
tyrosi ne phopphat ase, on-receptQfpstivlfiteal RatfbPptidé: Uhstimufhtabd | INdmdber H03504
75 WD 03/ 048883 PCT/ CA02/ 01830 | Accession _Unstimilated Ratia Peptide:
Unsti mul at edPRhﬁ"Efé‘FOtidé’IPWGi@I eot | dbytesisy ej AD2n{ dRs} tJIDllE) 21 8 ID19 |ID 1
4AP ki nase 8} OhbllrF FBsthhbsEMt’&sE" T2 170007085047 (- 59 AM18293— VI AP
ki nase ki nasp ki nase 4 37 0.79 1.%9 -5/28 ApM02447 MAP ki nase

ki nase Ki nasnormceptc@@yr@334 0. 66| 2. 1921. 49 811162 VI AP ki Wake| APt act i ng
protein 2 2. H)te‘l’n R)sfﬁegﬁ’os hife OF 05 AT202738— VAP Kkimase kimase kimasg 12
1.48 0.20 0. 053674 VI AP ki nas¢ ki nase kinase [nase 3 2.21
0.45 0.20 1. n@n @cemorAm&%s? MAP Wid8ase|kd-hase4Ri na8e ¢ 2.%2|6A4¥430 88

0. 70 AWS8464B— rotei’d emﬁ?_] séla e kKirnaseriase 4 iiﬁfr 6196 0—H9—6—292. 79

AA417711 NMAP Kin nase 11 1.%3 0.65 0.41 0.99 0.44 R80779| MAP

ki nase Ki nassoﬂﬂemt)ﬂ?@ 11 32 1 23 0427 0]5890)784H)1340| HOAP| RARADE09 2. 54

0.57 0.39 0. b6 638 —AAtEZ286-AR-Ki-nase—kinaseTkinage—1—4-23-0r6+6-42] 0. 81
1.07 A153852§%‘QR{HA'§P‘1§{HH§WS{’ Kindse kinase 8 0.66 1.52 1.82 9.50|0.59 Wb6266

T~

MAP ki nase- apbn-rea¢pta tmedﬂe| n 1.00 2.3 2.2 0.8 0.5 AA446259
’ protein tyrosine phosphatase,
non-receptor type 13 0.58 1.7 2.4 3.6 1.7 | AA679180

protein tyrosine phosphatase,
non-receptor type 18 0.52 3.2 0.9 1.9 6.5 Al668897

protein tyrosine phosphatase,
receptor type, A 0.25 4.0 2.4 16.8 12.8 H82419

protein tyrosine phosphatase,
receptor type, J 0.60 3.6 3.2 1.6 1.0 | AA045326

protein tyrosine phosphatase,
receptor type, T 0.73 1.2 2.8 3.0 1.4 R52794

protein tyrosine phosphatase,
receptor type, U 0.20 6.1 1.2 5.6 50 |[AA644448

protein tyrosine phosphatase,

receplor type, C-associated

protein 1.00 5.1 2.4 | AA481547
phospholipase A2 receptor 1 0.45 2.8 2.2 1.9 2.2 | AA086038
MAP kinase-activated protein

kinase 3 0.52 2.1 2.7 1.1 1.9 W68281
MAP kinase kinase 6 0.10 18 9.6 32 HO07920
IMAP kinase kinase 5 1.00 3.0 5.2 0;8 0.2 W69649
IMAP kinase 7 0.09 11.5 12 33 H39192
MAP kinase 12 0.49 2.1 1.7 2.2 2.0 Al936909
G protein-coupled receptor 4 0.40 3.7 3.0 2.4 2.5 Al719098
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inase 3 0.52 2.13 2.68 1.13 1.93 W8281 VIAP kinase kinase 2 0.84 1.20
3.35 0.02 1.31 AA425826 MAP ki nase ki nase kinase 7 1.00 0.97 1.62 7.46
AA460969 WD okiosssse 7 0.09 11.45 11.80 33.43 H39192 MAP kipeagaokiomsise 6

0.10 17.83 9.

0.27 0.06 O.
0.54 0.45 0.
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apoptosis inhibitor 5

0.56

2.8

1.6

2.4

1.8

Al972925

caspase 6, apoptosis-related

cysteine protease

0.79

0.7

2.6

1.3

2.8

W45688

apoptosis-related protein

IPNAS-1

0.46

2.2

1.4

2.3

2.9

AA521316

caspase 8, apoptosis-related

cysteine protease

0.95

2.2

1.0

0.6

2.0

AA448468

[00107] Table 22: Polynucleotides down-regulated by peptide treatment of

A549 epithelial cells®. The cationic peptides at concentrations of 50 pg/ml were

shown to decrease the expression of several polynucleotides. Peptide was incubated

with the human A549 epithelial cells for 4 h and the RNA was isolated, converted into
labeled cDNA probes and hybridized to Human cDNA arrays ID#PRHUO03-S3. The

intensity of polynucleotides in unstimulated cells is shown in the second column. The

“Ratio Peptide: Unstimulated” columns refers to the intensity of polynucleotide

expression in peptide-simulated cells divided by the intensity of unstimulated cells.

+
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divided by the intensity of unstinulated cells. Accession

ol ynucl eotide/Protein and Unstim Ratio Peptide: Unstinulated Nunber
unction IWDea®s3g3 1D 2 ID 3 ID 19 ID 1 IL-11 Ra; Recept or PCOrCAdR01830
i nfl anmmatory cytokine, inflammtion 0.55 2.39 0.98 4.85 1.82 AA454657 L-17
R, Receptor f |1-17, an inducer of cytokine production in epithelial
cells 0.54 2[05 1.97 1.52 1.86 AW29299 7 WD 03/ 048383 PCT/ CASEIPIS30
Accessi on Pollynucl eoti de/ Pr ot ei nUﬁ&ﬂT‘th%i Rati&RiptRle PERMtintlRated) NuniBek at ed
Nunmber unctijon Intensity ID 2 |D 3 ID 1 small inducible cytokine
subfamily A, [Prdyrveleotdde/Prateithenoki datensioo 3.IBg pIRB AM2934R 1 D31,

Leukocyt e andreeit—to—cett—adhestrons6PECAMG PR TH 3 1315 PihofRR2412
CCRe; Receptcrmﬂ)r chenoki ne M P- 3a3'8?'14 4.053f ;Y)‘fg . 713 ]7%36?3
integrin, alpghiR2 (CD49B, al pha|2 sebfnit | dE52VL A | éeBpt dr24 AdFEZPonl to

| eukocytes 1. §-89-244-362 088 ANE3PES RERETs -phar-3-fasiHgen
CD49C, al pha rg“\ksﬁbunit of LA-3 recé‘B‘} or) ﬁngu <0C%/9t b Adhesi on 8@?5 79
2.51 1.88 1. RA424695 integrin, abpha ko.18dh@siiop 02001 0409} 3&30520. |12
a!
y

28.48 81. 37  beta 4; Leukocyte adhesipn 0. 55079 2. 17
4.94 1.55 AA BEEPIEAOHE fectin-1ike receptofr 2;Leukocyte aghesion [0.45
2.09 7.92 2. X4ctbr. 29 H70491 0.82 1.22 | 045 | 2.50 | 2.64 | T55353

TNF receptor-associated

factor 3 3.15 0.15 0.72 | 0.32 | AA504259

ITNF receptor superfamily,

member 12 4.17 059 | 0.24 0.02 | W71984

TNF R superfamily, member

17 2.62 0.38 | 055 | 0.34 AA987627

[TRAF and TNF receptor-

associated protein 1.33 0.75 | 0.22 | 0.67 | 0.80 | AA488650

IL-1 receptor, type I ’ 1.39 034 | 0.72 | 1.19 | 0.34 | AA464526

[L-2 receptor, alpha 2.46 0.41 | 0.33 | 0.58 AA903183

IL-2 receptor, gamma (severe

combined immunodeficiency) 3.34 0.30 | 0.24 0.48 | N54821

I1.-12 receptor, beta 2 4.58 0.67 | 0.22 AA977194

TL-18 receptor 1 1.78 050 [ 0.42 | 0.92 | 0.56 | AA482489

TGF beta receptor 111 2.42 091 | 0.24 | 0.41 | 0.41 | H62473

leukotriene b4 receptor

(chemokine receptor-like 1) 1.00 1.38 | 4.13 | 0.88 | AI982606

small inducible cytokine
subfamily A (Cys-Cys),
member 18 2.26 0.32 0.44 | 1.26 |AA495985

small inducible cytokine
subfamily A (Cys-Cys),
imember 20 2.22 0.19 | 0.38 | 0.45 { 0.90 | AI285199

small inducible cytokine

subfamily A (Cys-Cys), 2.64 0.38 | 0.31 | 1.53 AA916836
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[ 001091 Table 24: Pro-inflammatory pol ynucl eoti des down-regul ated by
The cationic peptides at concentrations of

peptide treatnent of A549 cells.
.t g/ Mwowane3shown t o decrease the expression of cert aiPRT/CA02/01830

50

pro-inflammatory pol ynucleotides (data is a subset of Table 22). Peptide
was incubated with the human A549 epithelial cells for 4 h and the RNA was
i solated, converted into | abeled cDNA probes and hybridized t BCqetiifin| c DNA
arrays | D#PRHUO3- S3. The intens fJXst&fnullEt% /ﬁg&l, p&;ddgegnsdn{hm@@ |N{;,;I,lﬁped
cells is sho in the second colum. e Peptide: Unstinulated”
col ums r ef erBplyrucketude/ Rroeirsi t y oflnpoﬁy/nu:lladt dB3e<1D&9>|IDr1 n peptilde-
si nul at ed celds—diy-ded—by—thetntenst-ty—p—unrst-mHatedreets—F8— W6
03/048383 PCT‘?%Q?%)BSO Unstim Rati o PeptidefUnstinul afed Accession
ol ynucl eot i des/nian(ixtcmmme chwokige |l on|Intensity(ID 2[1ID 3{ID 1P ID | Nunber
Tol I -1i ke rec é(ERQX]?{S sppnse to gram positive bacterial3.22 0.[35
0.31 0.14 0. 19 §§ 155 )2 Response tp gram positive|bacteria and yeast
2.09 0.52 0. Jﬂerﬁbeﬂ&(@arﬁx&»cﬂ'ﬂé??Ql LR 5; I\/a/ augphent ot her| TLR psponses|,
Responsi ve to fI 8 01 0.12 O&Sg N4 L 7] Pyt ativel ef ence
mechani sm 5. (3 e'Bo.gL@c(?m?elm 20 0/4 597 %ﬁé '(la()@eép c())r'é-éastsog\éi a?feggg?%ct or 2;
I nf | ammat i on [sthal ZndliciBR2 c9w1415e2 50 2.64 T55853 NF regeptof-asspciated [factor
3; nflammation 3.15 0,15 0,72 0§32 AA504259 NF receptor|supefrfamly,
menber 12; |r§P'P%W1EFéPi Gx3990.59 0.24 0.02 WL984 |NF R supeffanily,
menber 17; | nidnsbiernad i on 2. 62 0 B8 0285 0. BO.SBADIAG2Y 0.2RAF 0atdd| AAF78B&XL|ept or
associ at ed pr TNE—si gnalllng—1-33-0.75-01 22-01 67-0-80-AA488650 smal |
i nduci bl e cytBie ﬁh‘é“%‘ﬁ@f%‘rﬂ“ﬁ@ 5& member 18| Chefroki ng 2.26 0.3p 0.44 1| 26
AA495985  snmehdmbloghus idrh@isevipk| ne subfam |y Al menber 2p; Chenokine 2. 22
0.19 0.38 0. 41551) 0.90 A1285199 2.84 1.79 | 032 | 0.35 AA677522

cytokine-inducible kinase 2.70 041 | 0.37 | 0.37 | 0.34 | AA489234

complement component Clq

receptor 1.94 0.46 | 0.58 | 0.51 | 0.13 | AI761788

cadherin 11, type 2, OB-

cadherin (osteoblast) 2.00 0.23 | 0.57 | 0.30 | 0.50 | AA136983

cadherin 3, type 1, P-cadherin '

(placental) 2.11 0.43 | 0.53 | 0.10 | 0.47 | AA425217

cadherin, EGF LAG seven-

pass G-type receptor 2,

flamingo (Drosophila)

homolog 1.67 042 | 041 | 1.21 | 0.60 | H39187

cadherin 13, H-cadherin

(heart) 1.78 0.37 | 0.40 | 0.56 | 0.68 R41787

selectin L (lymphocyte

adhesion molecule 1) 4.43 0.03 | 0.23 | 0.61 H00662

vascular cell adhesion

molecule 1 1.40 0.20 | 0.72 | 0.77 | 040 H16591

intercellular adhesion

molecule 3 1.00 0.12 | 0.31 | 2.04 | 1.57 | AA479188

integrin, alpha 1 2.42 0.41 | 0.26 0.56 |AA450324
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smal |

1.53 AA916836
chenot actwo 0pi0e3ss n) ;
i nduci bl e cytoki ne subfam |y nenber
S

AA878880

Pepti de: Unst i
ID2ID31ID

|FN-y 1.78 O

nol ecul e 1);

i ntercellul ar me :
1.57 AA479188 %H’[ 8r| n,
[0

AA450324
by pepti de

L
concent r at i onf8tegn

was i ncubat ed
confid

i sol at ed,

pepti de-si mul
Polynucleotlde/Proteln

i nduci bl e cytoki ne subfamly ,

i nduci bl e cyt oki ne subfam |y nenber
Chenoki ne 3.57 0.11 0.06 0.28 0.38 ACZ8M241838mal |

10; Chenokine 2.02 0.50 1.07 0.29 0.40

smal |

nmenber

23; Chenpkine 2.64 0.38 0.31

6 (granul ocyte

|1l _inducible cytokine A3 (hopologous to mouse Mp-la): 2 84
1.79 0.32 0.35 AA677522 79 WD 03/048383 PCT/ CA02/ 01830 Unst AfoREsiny .
nmul at ed Accessi on g},ﬁmgﬁm Rgﬁ,; Pesidel Unstﬂm&gd DNunkegNSi ty
19 ID 1 Nunber Ch ine I'L cept beta 2f lnterlleukin
and | nt er f er ¢ivlynacleptide/Protesg 0. 710t622tYAA911P@94_1DI3L IIBIQEéBdt or 1, I nduces
7 PAB2489 gy oEoE T PO Y AAGEsG®s| on
cyPe adhe5| on| 4. 45 8 03 5275 Odgl 66é5 vascul ar [cel |
adhesi on nol eintagrm, 1l;ohe?1kocyt e atflhesi.of 1. 4@86 .. ¥2.00. 72.55. MOARGDE5D|1
2o | ||1| ol 2 pa¥ O-N\L -\Inni oh 1 /) 12 n 21 "). 04
¥4 \r\.lu A2 Jy U\.zy \" | J \vj vy
al pha 1; Lg‘.gtocw g)%d 13);%801 155.342 2\6‘7.541A%‘.T@85%. 56
&in, Babbe 25! Anti-intbamat @32 palsgnyialaeot iOdXBS AIp43489| at ed
nt_of A549 cells — The Eatiohi-c IVnrﬂwTﬂgc ‘a ==
%}aélm were |showfi'to Fg)cllpeasle14 15) éxpﬁgs oW cert ai n
anti-infl amnglmty%:gcynynucl eoti des (data i subse abl'e[ 2TI). Pepti de
t he human A549 e hel [ a| cel l's 1 h_an tg RNA was
dtorepiginasnmain | G o Di%ﬁ\é proag)s"oa d- Ry JrOrSJi 7 8d 7t 09‘12191 %én cDNA
arrays | D#PR}Meg;,ﬁ LikERRd I NTensity of polynucl eoti des in[ unsfinul at ed
cells is shown in the second colum. The {Rati ¢ Peptide:| Unst| nul ated'
col unms r ef ef8eRllPPIYRass Withansi t y| of pol ynug¢l eot {de ekpresksion |n
iloRBopBhdis typsli Wioled! by the intensity of unstinulpted cel|ls.
Unstim Rati o Pept|de; Jn timul at pd Acces
2.11 P 0.32 63 0.47 | 0.35 ?845‘2
disintegrin-like and
metalloprotease with
thrombospondin type 1 motif,
5 1.62 0.39 | 0.42 | 1.02 | 0.62 | AI375048
T-cell receptor interacting
molecule 1.00 041 | 1.24 | 1.41 | 0.45 | Al453185
diphtheria toxin receptor
(heparin-binding epidermal
growth factor-like growth
factor) 1.62 0.49 | 0.85 | 0.62 | 0.15 R45640
vasoactive intestinal peptide
receptor 1 2.31 0.43 | 0.31 | 0.23 | 0.54 | H73241
Fc fragment of IgG, low
affinity IIlb, receptor for
(CD16) 3.85 -0.20 | 0.26 } 0.76 | 0.02 | H20822
Fc fragment of IgG, low
affinity IIb, receptor for
(CD32) 1.63 0.27 | 0.06 | 1.21 | 0.62 | R68106
Fc fragment of IgE, high
affinity I, receptor for; alpha 1.78 0.43 | 0.00 | 0.56 | 0.84 | Al676097
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Function Intensity ID2 ID3 1D 19 ID |

NF R, nenber

03/ 048383 PCT/ CA02/ 01830

Nunmber

ol ynucl eoti de/ Prot ei n;

L-1 R antagoni st honol og 1;
nhi bitor of septic shock 0.00 3085.96 1855.90 869.57 A1167887 L-10 R beta;
Recept or woro3oyd3eki ne synthesis inhibitor 0.53 2.51 1.56 PCIRAD2ABINAL86393
1B; Apoptosis 0.28 17.09 3.01 14.93 3.60 AA150416 80 WO

Unstim Rati o Peptide:

Unsti mul at ed[Accessi on Function|{Intensity|ID 2 ID 3 ID 19 | D jAdesstyar| NF
R, menber 5; |Apoptosis (CD40L) 3@. 71 ‘iﬁa&)@ 8036 nstiNurRed MATRRer 41 b;
Apoptosis 1.00 5.29 4.50 0.78 AA ?&%ﬁate cyt oﬁ‘ﬁ)e down-requl ator  of| LA
I 'I; 1nhibits minugestidePesent at i pn Iftehdty3. L1ID2. DIDB. (XD $9PIDR3P227 GHB
i nduci bl e eatly—growth+responset2—anti—pilanpatory—ecyHt-pkinel-0-90—2-38
2.08 0.87 1. PRYRIPIYS938 CD2; Afihesion rol ecul B, bi hds LFAp3 .00 2.42 0.87
1. 15 0. 88 AAYZKSHRE inlkIMaddidgulihabl € 26: ANt f -1ni | anmaf ory pol ynucleotides -
down-regul at ¢d by e de treatne Ab49 cell s. hjﬁ cat i oni t)i des
at concentratl([i‘f)ﬂaé’e%‘?r g‘%’ta&/‘lﬁﬁA Wer e éﬁ% t '4|4ncr0é)§se-5t e @)?Br eé\iq3g§800f
certain anti JémbdydmmublobMnyNUCT €0t des| (dafa TS| a Supset pf Tablg 21).
Peptide was incubated with the human A549| epithelial cells for 4 h dnd the
RNA was i sol gKetceRYntPBRmly B nt o | abel ed CDNA probep and| hybyi di zed |t o
Human cDNA afivay $M Jatd PRIMUBsnas),| The i ntensity pf po] ynuc|eotides in
unstimulated|cells_is shown in the second| colum. The "Rati ngét' :
Unsti mul at ed™ s refers to the”izﬁtensity of po inLQC Ad¥i geltd gssi on
in peptide- smy@g@,gn@g bsuldl Vided by the intensitly of pnstijul ated |cel | s.
ol ynucl eotide/Protein; UnstimRatio Peptide: Unstinul ated Accession
unction I nt efi&e fegentes 90y B p 1o D 1 Nupber | VI AP| ki nabe 9 P.54 0.57 0.39
0.16 0. 38 AALRAR PR anBITMOHA4B8383 PCT/ GAO2/ 01830 ‘

imember 4 2.31 0.75 | 0.43 | 0.19 | 0.40 [ AA076350

leukocyte immunoglobulin-

like receptor, subfamily B 1.67 0.35 | 0.60 | 0.18 | 0.90 | H54023

peroxisome proliferative

activated receptor, alpha 1.18 0.38 | 0.85 | 0.87 | 0.26 | AI739498

protein tyrosine phosphatase,

receptor type, f polypeptide

(PTPRF), interacting protein

(liprin), al 2.19 0.43 1.06 | 0.46 | N49751

protein tyrosine phosphatase, ‘

receptor type, C 1.55 0.44 | 0.64 | 0.30 | 0.81 H74265

protein tyrosine phosphatase,

receptor type, E 2.08 0.23 | 0.37 | 0.56 | 0.48 | AA464542

protein tyrosine phosphatase,

receptor type, N polypeptide 2 2.27 0.02 | 0.44 0.64 | AA464590

protein tyrosine phosphatase,

receptor type, H 2:34 0.11 | 0.43 | 0.24 | 0.89 | AI924306

protein tyrosine phosphatase,

receptor-type, Z polypeptide 1 1.59 0.63 | 0.34 | 0.72 | 035 |AA476461

protein tyrosine phosphatase,

non-receptor type 21 1.07 094 | 043 | 0.25 | 1.13 |. H03504
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[ 001121 Tabl e 27:
human nmacr ophages.

was

Pol ynucl eoti des up-regul ated by SEQ I D NO 6,
The peptide SEQ ID NO 6 at a concentration of 50 g/ m
shovwwOt08/048383 ease t he expressi on of many pol ynucl eot iPdELCARRH3) de was

in primary

i ncubated w th the human nmacrophages for 4 h and the RNA was i sol at ed,

converted into |abeled cDNA probes and hybridized to Human Qperon arrays
(PRHUO4). Th intensity of polynucl eotides in unstinulated cpfAtession |shown
in the second colum. The "Rat nﬁﬁBhL£§ kﬁ@@paguk gnﬁg&ﬂh CQaligas |refer
to the intensity of polynucleotide expregsion i'n peptide- S|nulated clel I's
di vided by t l)inmlecvtkiemromin unst i futeasied £dDI2s| IBSNHD 28£dBdi pn Nunber)
Control : Ratite—peptH St-rH-at-ed—treated€coRt+o eets—proteeghycan 2
(Z26248) 0. ecwépgmaiﬁmﬂ%ﬁﬁ‘”tgmo D1843) 26.B 8.2| phosphoryl ase| ki nase’|al pha
1 (X73874) O0.f&eid 21 actlnln alpha B7¢ MB6AQAY D.0X3 65.0917 DHFRZPHESB322D
protein (ALO%0143)—0 richown LALDO6Z8 5P 956 tgﬂnuﬁfiﬂt' n
factor 21 (APGAZEDEY BT TR g (As33E 1078 538 b EhloNbEs
condensat i on MAP kiése[( 60076014 0. 691.80 8 Jnkaovn.doAL 2307[[9)490 BB61414F |
apopt 0Sis i nhihitor 4 (IUE?RR\ N 55 4 2 TERFI] (TPI:1) -ihteracti ng-—n! cl ear
factor .2 (NMNMABABIY 8gtercungy” || NE retrofransposable el bment| 1 (M22333)
6.21 4.0 1-agppkighycerol - 3- phosphat g9® acylotivahsfsr ase4l| OU564ALD21BIZ9 4. 0
Vacuol ar prottan-ATPase . subunit |DV ATPake__ subuni D (X71490) 1 _7414.0
82 WD 03/ 0483?% begedngy sl | ki AkdB92 hlde| §-91ABEPE1 B A)680| AP46 T
pot assi um volN AT RmERKEHseIARne! [ KO

kinase 3 2.21 0.45 | 0.20 | 1.03 | 0.41 [AA043537

MAP kinase kinase kinase 6 2.62 0.37 | 0.38 0.70 |AW084649

IMAP kinase kinase kinase

kinase 4 1.04 0.96 | 0.09 | 0.29 | 2.79 |AA417711

IMAP kinase kinase kinase 11 1.53 0.65 | 0.41 | 0.99 | 0.44 | RB0779

IMAP kinase kinase kinase 10 1.32 1.23 | 0.27 | 0.50 | 0.76 |. H01340

MAP kinase 9 2.54 0.57 | 0.39 | 0.16 | 0.38 | AA157286

[IMAP kinase kinase kinase 1 1.23 0.61 | 0.42 | 0.81 1.07 | AI538525

MAP kinase kinase kinase 8 0.66 1.52 | 1.82 | 950 | 0.59 | W56266

MAP kinase-activated protein

kinase 3 | 0.52 213 | 268 | 1.13 | 1.93 | W68281

IMAP kinase kinase 2 0.84 1.20 | 3.35 | 0.02 | 1.31 | AA425826

MAP kinase kinase kinase 7 1.00 0.97 1.62 | 7.46 | AA460969

AP kinase 7 0.09 11.45 | 11.80 | 33.43 | H39192

MAP kinase kinase 6 0.10 17.83 | 9.61 32.30 | HO07920

regulator of G-protein

signalling 5 3.7397 0.27 | 0.06 | 0.68 | 0.18 [ AA668470

regulator of G-protein

signalling 13 1.8564 0.54 | 0.45 | 0.07 | 1.09 | H70047

G protein-coupled receptor 1.04 1.84 | 0.16 | 0.09 | 0.96 | RI91916

G protein-coupled receptor 17 1.78 0.32 | 0.56 | 0.39 | 0.77 | AI953187

G protein-coupled receptor

kinase 7 2.62 0.34 | 091 | 0.38 |AA488413
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| i ke subfam |y nmenber 4 (AF105202) 0.59 3.9 CDCl14 honmol og A (AF000367)
0.87 3.8 histone fold protei nCHRACI 7 (AF070640) 0.63 3.8 Cryptochrone 1
(D83702) WOBI/0&R38 pancreati c zynogen granul e nenbrane as®oTiGoed1§30 ot ei n
(AB035541) 0.71 3.7 Sp3 transcription factor (X68560) 0.67 3.6

hypot heti cal protein FI.J20495 (AKO0QQ502) 67 3 5 FE2F transcription factor
5, p130-bi ndijng (U31556) 0.56 3]5 hypothe¢tical protein FLJ20)?8“?¥$®00077)

1.35 3.4 glycoprotein | X (X52990hsflnbi8ced ﬁat,gbéwdglen@ﬁmm (MBRZ3230)
|

0.80 3.4 eukaryotic translation initrati t or soform 2 (Al 187681)
2.02 3.4 FYNpaby 0 i) \FlgeDsiD) L.IM 31B3 glIhABwéDriu:leotide
bi ndi ng pr ot ¢y, —gamrR L anstusi g act-vi-ty polypeptide 1+ (B4t492)—0-80 3.3
glypican 1 ( icosal vascul ar | addr essi njcel | [ adhesi oh

mol ecule 1 ( rrph@d?te aritQégPrO 10VB80I86) 00147 0 ABL32555H1
hi st one fam IR rvuu:43) 081 ——t+ranstattona —ri-bit-or P otein
pl4. 5 (X95384 O%OS?BvE"gB"'Z'E )3/ 048383 PCT/ CAO2/ 01830 | hypot het i cal
protei n FLJ2(:68SriphB0BR6T7S) 1. 03 2. 9.00 KI ANDZES | Bt £ilrR8( ABO1DAY439580| 2. 9

21001\ A _QOFE 2 O
unknown (ALOHBEHT Srtsiraated

cysteine protease (interleukin

1, beta, convertase) 2.83 0.44 0.33 | 0.35 T95052

programmed cell death 8

(apoptosis-inducing factor) 1.00 1.07 | 0.35 | 1.94 | 0.08 | AA496348

[00108] Table 23: Pro-inflammatory polynucleotides up-regulated by peptide
treatment of A549 cells. The cationic peptides at concentrations of 50 ug/ml were
shown to increase the expression of certain pro-inflammatory polynucleotides (data is
a subset of Table 21). Peptide was incubated with the human A549 epithelial cells for
4 h and the RNA was isolated, converted into labeled cDNA probes and hybridized to
Human ¢cDNA arrays ID#PRHUO03-S3. The intensity of polynucleotides in
unstimulated cells is shown in the second column. The “Ratio Peptide: Unstimulated”
columns refers to the intensity of polynucleotide expression in peptide-simulated cells

divided by the intensity of unstimulated cells.

Accession
Polynucleotide/Protein and | Unstim. Ratio Peptide: Unstimulated Number
function Intensity | ID2 | ID3 | ID 19 ID 1

IL-11 Ra; Receptor for pro-
inflammatory cytokine,

inflammation 0.55 2.39 | 0.98 4.85 1.82 | AA454657
IL.-17 R; Receptor for IL-17,

an inducer of cytokine

production in epithelial cells 0.54 2.05 | 1.97 1.52 1.86 |AW029299
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chynotrypsin-1i ke protease (X71877) 3.39 2.9
2.9 protein kinase,
2.9 POUwoOmaios3sx| ass 4,

domai n,

2.7 cathepsi
(AF056200) O.

ki nase 1 (L11284)

c-Cbl-interac
(Y12864) 0.67
zinc finger p

cAMP- depend

class 2, associating factor
(ABOL1104) 0.84 2.8

ent, regulatory,

type |

cal unmenin (NM 001219) 2.08

. beta (M5066) 7.16

transcription factor 2 (U06233) POTARA02/0830 POU
1 (Z49194) 1.09 2.8 KIAA0532 protein

Kl AA0922 pr ot e¥kfaikBd2BadTy 21 296

006129) 1.10
PCT/ CA02/ 0183
receptor, typ
002199) 1.46

[00109]

peptide treatment of A549 cells. The cationic peptides at concentrations of 50 pug/ml

unknown (AF068289) 1 01 2.8 unknown (AL117643) . 86
~ A N ession
E (MB4424) 15.33 2.7 nmafrix metall oproteinase E§ﬂ
ydudeotidalPRb 20 [ BRARLOT Ralid PAH3) URtiftulate® | MNinkérmase
. 0.61 2.4 protlein kinase C _alpha (X52479) 0 76 2
PHGOPr ot ei n ( AF23000tepsity pED3 [4ID 3 AR TI i I drowt h fact or
sfalb indGABIE CYIoIRPENTTEL KT iase T i brfror I8 (S76 ) 2.2
rotein 266 (X78924)| 1.67 2. 2 MAP kijnase 14 (L35263) 1.21 2.2
2.1 bpne nprphogenetic protein 1 (NM

RhdmokRDH dehydr ogehaggol jabpba 1. 47 2.1 B4 WD 0X1948383

subconplex, 10 (JAF08766/1) bone nor phogehetic protein
CO3% kayBoaEend ecl5e P. 1 interferon rlegul atpry fagtor 2 (NM
RelPadhBlit @REAM)SErinegs3l (ABP31333) 0. @9 P. V68 | R22412
CCR6; Receptor for
chemokine MIP-3a 0.14 451 | 7.75 6.92 7.79 N57964
integrin, alpha 2 (CD49B,
alpha 2 subunit of VLA-2
receptor; Adhesion to
leukocytes 1.00 0.89 | 2.44 3.62 0.88 | AA463257
integrin, alpha 3 (antigen
CD49C, alpha 3 subunit of
'VLA-3 receptor); Leukocyte
IAdhesion 0.94 0.79 | 2.51 1.88 1.07 | AA424695
integrin, alpha E; Adhesion 0.01 179.33|1120.12| 28.48 81.37 | AA425451
integrin, beta 4; Leukocyte
adhesion 0.65 0.79 | 2.17 4.94 1.55 | AA485668
C-type lectin-like receptor-
‘[2;Leukocyte adhesion 0.45 2.09 | 7.92 2.24 5.29 H70491

Table 24: Pro-inflammatory polynucleotides down-regulated by

were shown to decrease the expression of certain pro-inflammatory polynucleotides

(data is a subset of Table 22). Peptide was incubated with the human A549 epithelial

cells for 4 h and the RNA was isolated, converted into labeled cDNA probes and
hybridized to Human cDNA arrays ID#PRHUOQ03-S3. The intensity of polynucleotides

in unstimulated cells is shown in the second column. The “Ratio Peptide:

Unstimulated” columns refers to the intensity of polynucleotide expression in peptide-

simulated cells divided by the intensity of unstimulated cells.
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[ 001131 Tabl e 28: Pol ynucl eoti des down-regul ated by SEQ I D NO 6,

primary human macrophages. The peptide SEQ ID NO 6 at a concentration of

in

50 g/ v 03le8a83 t 0 i ncrease the expression of many pol yRatiGorotss.
i ncubated with the human macrophages for 4 h and the RNA was

Pepti de was
i sol at ed,

cells is shpwi—nthe—second—ol Unsti ur RaWPagld‘b':UEﬁi‘dMl&igd Rt
colums refer to the intensity of| po ynucleotl expression|in
pepti de- si bhrhedetxtidle/IPsotdindemdiObyInteInsty niRas| P 3of DAYt Hul gt Nndeir| .
Gene (Acces.ron, hké%.c.u °”‘W Rt oh=—Rat-e—peptap—Yagti-ruated— .
treat ed: cont nown (AL049263) 17 P.06 |integrin-Ilfinked ki pase
(u40282) 2. &e@oﬂs’é to gﬁiamq@&d?e l]DlCtetlel n3(ZABOZO65,9 01311 | 00.148 |UnkhowAl3ABEE37838)
13 0.14 G gaykd nJAE“%':““Q‘ 8 - FHitat-pi-onrerperoxt-dase—3—(NM-002084)
1.2 0.15 KI ARBT55e5808 %%’8‘815’8?“”(%:63486) 0.9 0/17 TGFB 1-i ndyced
anti - apopt obaaterfaaﬁcﬂ gwastl (D86970) 0 9.00. 190.5di siotlegrd.48 pr 024qseTI7YAB323)
1.5 0.21 pke g LA a—type—A4-(D38p43)—P-—F-022—gotaetot
required fo g&l’ W?’&?\%‘&%"f%‘t‘?r%& acti vat|li on spbuni{ 3 (AB033042) 0.9 0. 23
TNF r ecept Okespans&l Raporsive tagein 1480W812822 D.0B90|{ 26 pr ot egsawa026S
subuni t nonﬁpagﬂ 8 (D3804 1.1 028 protepsonesubunitbgtatype 14
(D26600) 0. [FL8.72Butatiglost delepteor  super fani |y nenber | 1B (NB2315) 1.7 0.29 85
WO 03/ 04838ihetahisA02/ 01830 cytochsose |c0a3i fasia $ubemijtod g (XW3238) 3.3
0. 30

[TNF receptor-associated factor 2; )

Inflammation 0.82 1.22 | 045 | 250 | 2.64 T55353

[TNF receptor-associated factor 3;

Inflammation 3.15 0.15 0.72 | 0.32 | AA504259

'TNF receptor superfamily, member

12; Inflammation 4.17 0.59 0.24 0.02 W71984

[TNF R superfamily, member 17;

Inflammation 2.62 0.38 | 0.55 | 0.34 | AA987627

TRAF and TNF receptor-

associated protein; TNF signalling 1.33 0.75 | 0.22 | 0.67 | 0.80 | AA488650

srall inducible cytokine subfamily

A, member 18; Chemokine 2.26 0.32 0.44 | 1.26 | AA495985

small inducible cylokine subfamily

A, member 20; Chemokine 2.22 0.19 | 0.38 | 0.45 | 0.90 | AI285199

small inducible cytokine subfamily 4

A, member 23; Chemokine 2.64 0.38 | 031 | 1.53 AA916836

small inducible cytokine subfamily

B, member 6 (granulocyte

chemotactic protein); Chemokine 3.57 0.11 0.06 0.28 0.38 AI889554

small inducible cytokine subfamily

B, member 10; Chemokine 2.02 0.50 1.07 0.29 0.40 | AA878880

small inducible cytokine A3

(homologous to mouse Mip-1a); 2.84 1.79 | 032 | 0.35 AA677522

converted
Operon arrays (PRHU04)

The

into | abel ed cDNA probes and hybridi zed to Human
intensity of pol ynucl eotides in unstinul ated
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Sl 00. cal ci um bi nding protein A4 (MB0563) 3.8 0.31 proteasone subunit al pha

t ype1

6 (X59417) 2.9 0.31 proteasone 26S subunit non- ATPase,

1.0 0. 32 whwBokizease ki nase kinase 2 (NM 006609) 0.8 0. 32PCridxog/0rmsad
protein L11 (X79234) 5.5 0.32 matrix netal | oproteinase 14 (Z48481) 1.0 0.32

pr ot easone
protein kin
pr ot o- oncog
(MB4079) 1.
al pha-i nduc
0.35 Cathe
TG, beta-i
(AF016266)
nucl ear rec
1.3 0.38 p
pr ot easone
factor (NM_

10 (AL031177)

subunit heta type 5 29011) 1. 5 Q 33  MAP kinase-activated
se 2 (UL2779) 1.5 0. 34 Ungtina o Ratig P@Pﬂ@?@?ﬁ)‘"@'*ﬁe% 38ceepsign b
gnﬁéféﬁﬁ%/b}ot%mop(}n&ﬁn mfe@&.e,asm gqb FURPNOY, T HaNumbr
5 11-1 receptor-Jike T |(ABO1RP701)10.7 Q.35 linterferon
Cheraokineot ei n (ABOl9565 13 0.35 SpF reg¢eptor] 1 (NM 012428) 1.6
mWeuHm MAP—Rrrase kimase3—([B871416)— 7401 37
hduced, (M77349) 1.8 0. 37 TNF recpgptor |superifanilly, nember 10b
dlln(PffoPn N rsERiPRas one subdadt b&Z { ., |6 (M34079)| AAFT739488
(MR 13392 P 2501385 Wnknpwn %@?370)
ro?g%g téﬁ ”\Lbé %)S‘ﬂbq ltl_?gl aﬁtlslbt 'yog432"| n Qa%] g?‘.}? 0A 4 .40
rselmmnlLI(l)arighbatetgdpes;on? AF054185) 5/ 6 0.40 LRS-induced TNFjal pha
DOE8G2)): 2y id Tanelib @M1 6751 N b%5ePLYs (XP4P40) 14 Gyéige
vascular cell adhesion molecule 1;
Leukocyte adhesion 1.40 0.20 | 0.72 | 0.77 | 0.40 H16591
intercellular adhesion molecule 3;
ILeukocyte adhesion 1.00 0.12 | 031 | 2.04 | 1.57 | AA479188
integrin, alpha 1; Leukocyte
adhesion 2.42 041 | 0.26 0.56 | AA450324
[00110] Table 25: Anti-inflammatory polynucleotides up-regulated by peptide

treatment of A549 cells. The cationic peptides at concentrations of 50 pg/ml were

shown to increase the expression of certain anti-inflammatory polynucleotides (data is

a subset of Table 21). Peptide was incubated with the human A549 epithelial cells for

4 h and the RNA was isolated, converted into labeled cDNA probes and hybridized to
Human cDNA arrays ID#PRHUOQ3-S3. The intensity of polynucleotides in

unstimulated cells is shown in the second column. The “Ratio Peptide: Unstimulated”

columns refers to the intensity of polynucleotide expression in peptide-simulated cells

divided by the intensity of unstimulated cells.

Eolynucleotide/Protein; Unstim | Ratio Peptide: Unstimulated | Accession
Function Intensity ID 2 ID3 |ID19}ID 1| Number

IL-1 R antagonist homolog 1;

Inhibitor of septic shock 0.00 3085.96 [1855.90(869.57 Al167887
IL-10 R beta; Receptor for

cytokine synthesis inhibitor 0.53 2.51 1.56 | 1.88 | 3.10 | AA486393
[TNF R, member 1B; Apoptosis 0.28 17.09 3.01 |14.93 (3.60 |AA150416
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[00111]

Table 26: Anti-inflammatory polynucleotides down-regulated by

peptide treatment of A549 cells. The cationic peptides at concentrations of 50 ug/ml

were shown to increase the expression of certain anti-inflammatory polynucleotides

(data is a subset of Table 21). Peptide was incubated with the human A549 epithelial

cells for 4 h and the RNA was isolated, converted into labeled cDNA probes and

hybridized to Human cDNA arrays ID#PRHUO03-S3. The intensity of polynucleotides

in unstimulated cells is shown in the second column. The “Ratio Peptide:

Unstimulated” columns refers to the intensity of polynucleotide expression in peptide-

simulated cells divided by the intensity of unstimulated cells.

[Polynucleotide/Protein; Unstim | Ratio Peptide: Unstimulated | Accession
[Function Intensity ID 2 ID3 (ID19{ID 1| Number
IMAP kinase 9 2.54 0.57 0.39 0.16 | 0.38 | AA157286

8
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AF131842 Unknown 0.01 573.1 AJO000730 solute carrier famly 0.01 282.0
225884 chl oride channel 1 0.01 256.2 protein tyrosine phosphatase M3426
recept or -wopa/ossa 0. 01 248.7 ol factory receptor, fam |yPCT/O828H30
subfam |y D, menber 2 0.01 228.7 M5654 TATA box binding protein 0.21 81.9
AK001411 hypot hetjical protein 0.19 56.1 D29643 dolichyl- 1.56 55.4 87 WO
03/ 048383 PCHUAZD/ F'abls27: Rebawslegtidesapsrezyhated by SE&¥B Nf&pbitmerimgi¥per
Unst i nul at ed ted: . ' h ' [ |

ol ycosyl £ andpaiifiereiBRkOtne i SPORDANOTEA! L SHRERFIRRABOREMEE o
117601 Unknowhovth ©5n&8as@ theddxiptatsing obkiar 431 a2 eotpiest ReipridOw3a8indahaged unor

necrosi s factqr, al pha Mb9465 i nduce rotepn. 3 0.50 45.1 AB013456
aquaporin 8 W‘@Gﬁﬁﬁ‘?r@a" BaeEoRhagss g?e“g" %@n‘ée F&ﬁ Pas isplpteds sonye & A 0.56
251 AL 1107631cRINAroBeSandHy Ridi-ABUS B ORkiOiirads ¥RIZ00H, The 727

pol ymerase Il polypeptide K 0.I1 20.5 AL035694 Unknown 0.81 20.4 X68994
H. sapi ens CREBengénef polygucientRles mprgaanitddyqes isshpwalin hegeednd colupm. The 5

NM 003519 H2B,hi st one fam |y ~menher 0. 13 .3 gl ut ama e t

oot rop ¢ UrBAEpRAie P GORENG Solmhd e & i RP L EndiFEERL Rl

expression in peptide-simulated cells divided by the intensity of unstimulated cells.

Gene (Accession Number) Control: Ratio peptide
Unstimulated treated:control
cells
proteoglycan 2 (Z26248) 0.69 - 9.3
Unknown (AK001843) 26.3 8.2
phosphorylase kinase alpha 1 (X73874) 0.65 ‘ 7.1
actinin, alpha 3 (M86407) 0.93 6.9
DKFZP586B2420 protein (AL050143) 0.84 59
Unknown (AL109678) 0.55 5.6
transcription factor 21 (AF047419) 0.55 ‘ 5.4
Unknown (A433612) 0.62 5.0
chromosome condensation 1-like
(AF060219) 0.69 4.8
Unknown (AL137715) 0.66 4.4
apoptosis inhibitor 4 (U75285) 0.55 4.2
TERF1 (TRF1)-interacting nuclear
factor 2 (NM_012461) 0.73 4.2
LINE retrotransposable element 1
(M22333) . 6.21 4.0
1-acylglycerol-3-phosphate O-
acyltransferase 1 (U56417) 0.89 4.0
Vacuolar proton-ATPase, subunit D; V-
ATPase, subunit D (X71490) 1.74 4.0
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A TR R L RS R AR
adapt or - r el at|edikersobfinmilyaasmbeaxd AR 032029. 3 US4996%ZWL0 hpnol 0g,%r ot eiln 0. 59
9.3 AJO07557npot.assi um channel 0.28 9 0 AF043938 muscl e RAS oncogene
1.24 8.8 AK0D1607 utkhemploa A7IARIOP36TA 031320 pdkdixi some] bi ogéhesi s |fact or
ﬁegé? “tis Airas! }égqﬁiégﬂrpr‘?tg@g&%égﬁg:ZZ’E G 50 8| AKo020sz |
hypot heti cal |protein 2. (8F@0840).13436 nat rji ur et i0cc3pepti de recé@or 0,53 7.8
U33749 t hyr oi ctor 1 0.3 7 6 AFQ11792 cell cycle
progressi on 2%3%@“8&%%193 hypot hé&t4%al pr ot ei n3B 18 6,8
AF039022 eXpOTmWM% mterteukim 805067
associated protein (AB035541) 0.71 3.7
Sp3 transcription factor (X68560) 0.67 3.6
hypothetical protein FLLJ20495
(AK000502) 0.67 35
EZ2F transcription factor 5, p130-binding
(U31556) 0.56 3.5
hypothetical protein FLJ20070
(AK000077) 1.35 3.4
glycoprotein IX (X52997) 0.68 3.4
KIAA1013 protein (AB023230) 0.80 3.4
eukaryotic translation initiation factor
4A, isoform 2 (AL137681) 2.02 3.4
FYN-binding protein (AF198052) 1.04 3.3
guanine nucleotide binding protein,
gamma transducing activity polypeptide
1 (U41492) 0.80 3.3
glypican 1 (X54232) 0.74 3.2
mucosal vascular addressin cell adhesion
" molecule 1 (U43628) 0.65 3.2
lymphocyte antigen (M38056) 0.70 3.2
H1 histone family, member 4 (M60748) 0.81 3.0
translational inhibitor protein p14.5
(X95384) 0.78 3.0
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tone Tammhanimewbeno219) 05 4.5 ABO33MRL hypothetieal protein
4.47 4.4 AB002305 Kl AAQ307 manp praduct 1.37 4 4 UDP-Nacetyl-alpha-D
poPisipKingee, RAMP-dependent,
regulatory, type I, beta (M65066) 7.16 2.9
POU domain, class 4, transcription
factor 2 (U06233) 0.79 2.8
POU domain, class 2, associating factor
1 (Z49194) 1.09 2.8
KIAAO0532 protein (AB011104) 0.84 2.8
unknown (AF068289) 1.01 2.8
unknown (AL117643) 0.86 2.7
cathepsin E (M84424) 15.33 2.7
matrix metalloproteinase 23A
(AF056200) 0.73 2.7
interferon receptor 2 (L42243) 0.70 2.5
MAP kinase kinase 1 (L11284) 0.61 2.4
protein kinase C, alpha (X52479) 0.76 2.4
c-Cbl-interacting protein (AF230904) 0.95 2.4
c-fos induced growth factor (Y12864) 0.67 2.3
cyclin-dependent kinase inhibitor 1B
(S76988) 0.89 2.2
zinc finger protein 266 (X78924) 1.67 2.2
MAP kinase 14 (L35263) 1.21 2.2
KIAA0922 protein (AB023139) 0.96 2.1
bone morphogenetic protein 1
(NM_006129) 1.10 2.1
NADH dehydrogenase 1 alpha 1.47 2.1
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SEQ

f 50
Pept i de
RNA was

zed 2d Human

i sol ated, cdnvergreaseniedinkat1e{ARD3EENA pr obes argBhybrid
Qperon arrays (PF?HI lﬂA) The_i ntensi ty of pnl ynur‘l eotides in unstimilated
cells is shown in the third colum. The "Ratio Peptide: Control"™ colums
refer to the intensity of polynucleotide expression in peptide-simulated
cel I's divi defhyoqy3ft hgahiaiRIPoiyhulleotiddiSdownit ?&e&ﬁ?'S@Q 588354, Cene
Control: Ratio SEQ ID Nunbeg Unst i mul at ed 1 1- treatéd: Cells control
A0004908 Unkpoiwar$hungh ®@crophags2 Tisl pephide SEQBTNO: 6 agenenceBuratian af G0 91

ug/ml was shown to increase the expression of many polynucleotides. Peptide was

incubated with the human macrophages for 4 h and the RNA was isolated, converted
into labeled cDNA probes and hybridized to Human Operon arrays (PRHUQ4). The
intensity of polynucleotides in unstimulated cells is shown in the second column. The
“Ratio of Peptide: Control” columns refer to the intensity of polynucleotide

expression in peptide-simulated cells divided by the intensity of unstimulated cells.

Gene (Accession Number) Control: Ratio peptide
Unstimulated | treated:control
cells
Unknown (AL049263) 17 0.06
integrin-linked kinase (U40282) 2.0 0.13
KIAA0842 protein (AB020649) 1.1 0.13
Unknown (AB037838) 13 0.14
Granulin (AF055008) 8.6 0.14
glutathione peroxidase 3 (NM_002084) 1.2 0.15
KIAAO0152 gene product (D63486) 0.9 0.17
TGFB1-induced anti-apoptotic factor 1 '

(D86970) 0.9 0.19
disintegrin protease (Y13323) 1.5 0.21
proteasome subunit beta type 7 (D38048) 0.7 0.22

cofactor required for Sp1 transcriptional
activation subunit 3 (AB033042) 0.9 0.23

TNF receptor superfamily, member 14
(U81232) 0.8 0.26

proteasome 26S subunit non-ATPase 8
(D38047) 1.1 0.28
proteasome subunit beta type, 4 (D26600) 0.7 0.29

TNF receptor superfamily member 1B
(M32315) 1.7 0.29
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WO 03/ 048383 PCT/ CA02/ 01830 Accession Gene Control:

Unsti nul at ed

12.8 0. 1IWOABO®38H6 hypot heti cal

NG 1- treated: Cells control

Ratio SEQ I D Nunber
Z97056 DEAD/ H box pol ypepti de
protein 11.4 0.12 L3393@CTOM2/amM30gen

28.7 0.13 X77584 thioredoxin 11.7 0.13 NM 014106 PRO1914 protein 25.0 0.14

MB7583 H2A histone famly nenmher 22 .2 0 14 polynerase (RNA) 11 189387
pol ypepti de D 10.cytaghnome ¢ grgdasgisalewsdt 3% bot Pl i num t oxi n D25274 substrjate 1
10.3 0.15 J04173 phosphodlgéd¥ate nutase 1| 11.4 B315 W197650380nc filnger
protein 9 8.9 0. 1%100Xakdmi-bitdig preteat Adn- associ ated genel A 14.1 0. 16
ALO96719 profilin 2 20.0 (MM8D663)AF165217 tropomodwd.gn 4 14.6 0086 NM 014341
m t ochondri a p?@téis'oﬁ{e SupTmi Tt A1Phaltype; € 6J(X594P7 ) ALUZZ2Upg Unknpwn /7g.3p ©. 1
X69150 ri bos l'ot%H gf.nglz . v s A’TPa’s OBIS77 Umkmown 357070717 |
AL031281 Unkno ?( d@ ?or of ni t hing AFOSI9\0094 Hggalr boxyl ase
|ef aVa'aa¥al v/ ant1 AN el nao
20 6 0115 ATVISE et kinaye ingss O NRE 0RO EY STHHOm SO 63 2o & ©
9.8 0.18 Holm sabesemaerpeigin LAl LX29%3hg AFDODS6C deptide 20 9822 0 19 92
WO 03/ 048383 | PCMagromerilgpmteimse &4 £448488ene| Cont rl¥: Rat| o SE®3RD
proteasome subunit beta type, 5 (D29011) 1.5 0.33
MAP kinase-activated protein kinase 2
(U12779) 1.5 0.34
caspase 3 (U13737) 0.5 0.35
jun D proto-oncogene (X56681) 3.0 0.35
proteasome 26S subunit, ATPase, 3
(M34079) 1.3 0.35
IL-1 receptor-like 1 (AB012701) 0.7 0.35
interferon alpha-inducible protein
(AB019565) 13 0.35
SDF receptor 1 (NM_012428) 1.6 0.35
Cathepsin D (M63138) 46 0.36
MAP kinase kinase 3 (D87116) 7.4 0.37
TGF, beta-induced, (M77349) 1.8 0.37
TNF receptor superfamily, member 10b
(AF016266) 1.1 0.37
proteasome subunit beta type, 6 (M34079) 1.3 0.38
nuclear receptor binding protein
(NM_013392) 5.2 0.38
Unknown (AL050370) 1.3 0.38
protease inhibitor 1 alpha-1-antitrypsin
(X01683) 0.7 0.40
proteasome subunit alpha type, 7
(AF054185) 5.6 0.40
LPS-induced TNF-alpha factor
(NM_004862) 5.3 0.41
transferrin receptor (X01060) 14 0.42
proteasome 26S subunit non-ATPase 13
(AB009398) 1.8 0.44
MAP kinase kinase 5 (U25265) 1.3 0.44
Cathepsin L (X12451) 15 0.44
IL-1 receptor-associated kinase 1 (L76191) 1.7 0.45
MAP kinase kinase kinase kinase 2
(U07349) 1.1 0.46
peroxisome proliferative activated receptor
delta (AL022721) 2.2 0.46
TNF superfamily, member 15 (AF039390) 16 0.46
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Nunmber Unstinulated NO 1- treated: Cells control NM 016094 HSPCO42 protein
67.2 0.19 AF047183 NADH dehydrogenase 7.5 0.19 anti-oxidant protein 2
(non sel ewpwalogd3ss at hi one per oxi dase, acidic cal ci umindepenenn18314662
phospholipas 8.1 0.19 X16662 annexin A8 8.5 0.19 U14588 paxillin 11.3
0.19 AL117654 _DKEZP586D0624 protein 12 6 _0.20 AK0Q1962 hypothetical
protein 7.7 Q. Zéefe‘@eﬁ@gﬂ(}%\‘r?“fiﬁﬂﬂét{WJ?Qf Yerin svrﬁﬁase/d mer i P6i on
cofactor of I41B5B shegstmibymemherdi0BB75Et of 1 ald®fa 9.1]0. 20044 016039
16.71(d protein 21.0 dath2psin MMXIBSG30 CA - 150 protéén 10.Y 0.20.4726S
pr ot easone- associ giroeaeadhibldorVBZNem) og 6] 7 0. 2,6 tunor proedn,
transl ati onallt ﬁ(oté\als{l)mé/sgﬁuﬁpﬂbﬁ@{yip@cu qﬁmm)u 21 "XPg495 Npneo pop CA 3. 0
0.21 AL034416—0U Hfé’ﬁgﬂmé ngléu nromuspunui m 1262022
purine-rich el ement 11 2 prote| n B 6. 18 0.22 probe49n di syl fide
| sonmer ase-r elrat-ed—bB49 %Mt\,. A 0 22 '\JMJ;‘MV“ PTPott—p+otetn—9. 3
0.22 AKO001536 qu‘H%%Rﬂm§§§ BP%E ”5%3% 03/ 048383 PCT/ CA)2/01%3% Accssi on

Gene Control | _Ratio SEQ I@ Unst i mul At 9(LI\%'711- treat F‘d (‘eLI S
contr ol caspase 7 (U67319) 2.4

matrix metalloproteinase 7 (Z11887) 2.5 0.49

[00114] Table 29: Polynucleotides up-regulated by SEQ ID NO: 1, in HBE
cells. The peptide SEQ ID NO: 1 at a concentration of 50 pg/ml was shown to
increase the expression of many polynucleotides. Peptide was incubated with the
human HBE epithelial cells for 4 h and the RNA was isolated, converted into labeled
c¢DNA probes and hybridized to Human Operon arrays (PRHUO04). The intensity of
polynucleotides in unstimulated cells is shown in the second column. The “Ratio
Peptide: Control” columns refer to the intensity of polynucleotide expression in

peptide-simulated cells divided by the intensity of unstimulated cells.

Accession Gene Control: Ratio peptide
Number Unstimulated | treated:control
cells
AL110161 Unknown 0.22 52183
AF131842 Unknown 0.01 573.1
AJ000730 solute carrier family 0.01 282.0
725884 ' chloride channel 1 0.01 256.2

protein tyrosine phosphatase

M93426 ~ receptor-type,zeta 0.01 248.7
olfactory receptor, family 1,
X65857 subfamily D,member 2 0.01 228.7
M55654 TATA box binding protein 0.21 81.9
AK001411 hypothetical protein 0.19 56.1
D29643 dolichyl- 1.56 55.4
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X62534 hi gh-nobility group protein 2 9.5 0. 22

differentiation-rel ated AJO05259 factor
hydr ol asew®,03mu8380sonal

endot hel i al

1 6.7 0.22 NM 000120 epoxi de
10.0 0.22 M38591 S100 cal ci um bi rdirrapopotizei n A10
23.9 0.23 AF071596 imedi ate early response 3 11.5 0.23 nethyl ene

t etrahydrof glate X16396 dehydrogenase 8 3 0 23 AKOOOQ’%A TPaq.p inhi bi
precursor 7]6Agcessiona|[117612 Unkfeeis 10. 7 0. 23 | t Condkali ptli &eio peptide
intermediary f AR119043 1 gamma 7.3 0.23 3%&5 rfi FADAN PR
menber 1 AFOB%S%%Bkae antisense 7.6 0.23 AF13 %@h‘gﬁggc ofiags
subunit 13.3 0.23 AEQO0661 Unknown 9.2 0. 24 AL15%4ﬂ4 synaptojanin 2 |
0.24 tyr osithe_-3 monodxvaenase/trvptophan 5 X58468. nonooxyigenase. act L\
protein, 7.2 0.24 ubi|qdiPhpiphesligasaeehpiidsREiMd U39318 E21) 3 10.7 0. 24
AL034348 Unknown 24.4 |0. 24 E@ gﬂnﬂ1@E§@SO”E gubunit betg type 4 11.4
AB032987 Unknown 16.7 |0.24 associ ated nenbrane |[J04182 prote
7.4 0.24 X783aF80@22c |f i ngeelipratseripticdddctd62 1 (. 25 0.94 WO [03/ 048383
PCT/ CA02/ 01830-—Accession—Gene—Control—Ratio Eﬁﬁ D Nurer Unstimila
NO 1- treat €dALIEMYs [cont r ol NHEEWD@DS gastrin 8.9409. 25 | anti>Kul | er
hormone recephPli7629 DKFZP434C245 protein 0.38 45.8
tumor necrosis factor,alpha-
M59465 induced protein 3 0.50 45.1
ABO013456 aquaporin 8 0.06 41.3
SEC?24 related gene family,
AJ131244 member A 0.56 25.1
AL110179 Unknown 0.87 24.8
AB(037844 Unknwon 1.47 20.6
247727 polymerase II polypeptide K 0.11 20.5
AL035694 Unknown 0.81 20.4
X68994 H.sapiens CREB gene 0.13 19.3
AJ238379 hypothetical protein 1.39 18.5
NM 003519 H2B histone family member 0.13 18.3
glutamate receptor, ionotropic
Ul16126 kainate 2 0.13 17.9
adenosine monophosphate
U29926 deaminase 0.16 16.3.
AKO001160 hypothetical protein 0.39 14.4
U18018 ets variant gene 4 0.21 12.9
D80006 KIAA0184 protein 0.21 12.6
AKO000768 hypothetical protein 0.30 12.3
X99894 insulin promoter factor 1, 0.26 12.0
AL031177 Unknown 1.09 11.2
AF052091 unknown 0.28 10.9
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U29700 type |
recognition particle 10.3 0.25 Hono sapi ens ribosonal
25. 3 0. 25W0AB0B4313 hypot heti cal
| somerase 6.2 0.25

12.0 0.25 Z98200 Unknown 13.4 0.25 U07857 signal
protein LO5096 L39
protein 7.5 0.25 KO03515Pgrunxwemeigshosphat e
interferon induced transnenbrane X57352 protein 3 7.5

0.26 J02883_colipase pancreatic 5 7 0. 26 M4069 cold shock domain protein
6.3 0.26 AJ2895SHBNondr oi t i n- 4-GENE ot r ansf er gse WHLEPID. 26 Rakjopeptide
Unknown 8.5]0. 9505 RNA binding notif proteqm14n§ﬂ teld: [2eat !
CD27- bi ndi ng plr%gt L A Y e e e S
Unknown 35.8 0.27 NM|014463 LsnB protein 7.8 Q. 27<mH5133 45 Unknown 50. 8
0.27 X78924|zinc finger protein 266 13.6 0 27
| ynphoma ki mase 15.0 0. 27-19x898eylieralydsofelateyr gt ein L7 27.19 0.27 Us3542
Unknown 12. 3 Olg§9ﬁ$©00086 hypo%m@khggl protein 8.3)6727 X571%%(H2A
hi stone fam|ly nenb N 32.0 0.27 AB023206 Kl AA0989 protein 6.5 0.27 |95
WO 03/ 048383 REIAE%DZ/0183O Acoeksivan Gene Control 0.8Rati o SEQHGD Nunber
Unsti mul at ed—NO-J-_trelated: Cells control nnn’*r‘lnt ropi-n—inducible
transcript n| ABSI$8000 rlepr esshpothelcal ppoteis AF0506390RADH dehydr d8enasel 5. 5
0.28 conpl TR o FEPPPONENt RefiBGEPhRNein CHI 0.28 9.6
NM_006594 | adaptor-related protein complex 4 0.39 9.3
U54996 ZW10 homolog,protein 0.59 9.3
AJ007557 potassium channel, 0.28 9.0
‘AF(043938 muscle RAS oncogene 1.24 8.8
AK001607 unknown 2.74 8.7
AL031320 peroxisomal biogenesis factor 3 0.31 8.4
D38024 unknown 0.31 8.3
AF059575 LIM homeobox TF 2.08 8.2
hepatitis A virus cellular receptor
AF043724 1 0.39 8.1
AK002062 hypothetical protein 2.03 8.0
L13436 natriuretic peptide receptor 0.53 7.8
U33749 thyroid transcription factor 1 0.36 7.6
AF011792 cell cycle progression 2 protein - 0.31 7.6
AK000193 hypothetical protein 1.18 6.8
AF039022 exportin, tRNA 0.35 6.8
M17017 interleukin 8 0.50 6.7
AF044958 NADH dehydrogenase 0.97 6.5
U35246 vacuolar protein sorting 0.48 6.5
AK001326 tetraspan 3 1.59 6.5
Krueppel-related zinc finger
M55422 protein 0.34 6.4
U44772 palmitoyl-protein thioesterase 1.17 6.3
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M62505 1 7.5 0.28 X64364 basigin 5.8 0.28 AJ224082 Unknown 22.5 0. 28
AF042165 cytochrone ¢ oxidase 20.4 0.28 AK001472 anillin 10.9 0.28 X86428
prot ei n pNogpha3sse 2A subunit 12.7 0.28 AF227132 candi d2Ce/aA20 8830 ecept or
T2R5 5.1 0.28 2798751 Unknown 5.3 0.28 D21260 clathrin heavy pol ypeptide

8.3 0.28 AFOAJ.AM—@GI—I--D-—L-I——K& 6-15 1 0.28 NM0Q5258 GTP r-\/nli\h\/rlr ol I
protein 7.6|0A*8ess1980859 sol ut e G er fanil y 20 Confra: od Ragigpepti @
hi stone fam | ynggeer |9.0 0.29 ABOL1105 | ami nir I%d?i'ﬁﬁ;lﬁte&- LirEatéd: control
protective protein for] beta ALO08726 gal act osi qase 5.2 0.29 D29012
prot easonme subunit 12.16 0.29 X63629 cadherin 3 P-cetlherin 6 8 0.29 Xp2419
p| asm nogen acti \1::1' or wrokinase 129029 X13238 CéLt ochr c gV|juSe 8.0
0. 20 X59798 GNIITIED] 12 7 B PSGCUE BIBUNpr ot edsontlS8S subuni £ 03 6 0. B1
AF054185 pr ( EuUbU T 187 §nkhown J03890 gurfagyant 57
pul nonary-associated 5.5 0.32 96 WD 03/ 048383 |[PCT/ CA02/ 01830 Accessi pn
Gene Control : ARABI&7SEQ | D Nunvekndvrst i mul at ed NO A.69tredted: 56ells
control proternG-M4B79 proteasore—26S—subunit—5-2-0.-33-[0011681 TFabl e
31: Up-regul af iR’ B0 Pol ynucl eot PP\ pr essi on i n 48 celll s i mduced by
Formul a A P¢prixgdesog TNe pepli dganédin djconcentrati ony@f o0 .tg/ g {WerT e
shown to in¢rease the |[expression of many polynycleotides. |Peptide was
i ncubated wi t K682fe} hymamel&ienapihesien malecolel | § for0.644h and t he5.RNA was
i nveart ad Fal
| solated, coryerkrssto neurturin 0.36 49
AF(037372 cytochrome ¢ oxidase 0.48 4.8
NM_016187 bridging integrator 2 0.65 4.8
AL137758 unknown 0.57 4.8
TRAF family member-associated
U59863 NFKB activator 0.46 4.7
230643 chloride channel Ka 0.70 4.7
acetyl-Coenzyme A _
D16294 acyltransferase 2 1.07 4.6
AJ132592 zinc finger protein 281 - 0.55 4.6
X82324 POU domain TF 1.73 4.5
NM_016047 CGI-110 protein 1.95 4.5
AK001371 hypothetical protein 0.49 4.5
M60746 H3 histone family member D 3.05 4.5
AB033071 hypothetical protein 4.47 4.4
AB002305 KIAA0307 gene product 1.37 4.4
UDP-N-acetyl-alpha-D-
galactosamine:polypeptide N-
X92689 acetylgalactosaminyltransferase 3 0.99 4.4
AL049543 glutathione peroxidase 5 1.62 4.3
U43148 patched homolog 0.96 4.3
M67439 dopamine receptor D5 2.61 4.2
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| abel ed cDNA probes and hybridi zed to Human Operon arrays (PRHU04).
I ntensity of pol ynucl eotides in control,
t he secormoan@483shi rd col ums for

Cy5 respecti
pol ynucl eot i

vely. The

de expres ion in pept i de-

simil at ed

The

unstinul ated cells are shown in
| abel i ng of cDNA with tireTa®3/0B38 and
"ID#: Control"” colums refer to the intensity of

cells divi dpd hv the

intensity of dyfsession dted cel | s. @enenD 03/ 048383 Bentweko2/|oReti peptiden| N \ O
R L X KR I L T T A
OVInO\\A) ONNMIUVNO- ~-OLn AOV inCoO&IBNr MOLDAT r\| In
DDN VIin tnONNNONNO MCUOQOQOOO0OQOI00 VOMO-_ND _\O0 In
In UOOOloB8YE olo zinc finger protein 143 0.56 4.2
L20316 glucagon receptor 0.75 4.2
a disintegﬁn-like and
ABO037767 metalloprotease 0.69 4.2
NM_017433 myosin I1IA 99.20 4.2
a disintegrin and metalloprotease
D26579 domain &8 0.59 4.1
L.10333 reticulon 1 1.81 4.1
AKO000761 unknown 1.87 4.1
U91540 NK homeobox family 3, A 0.80 4.1
217227 interleukin 10 receptor, beta 0.75 4.0
[00115] Table 30: Polynucleotides down-regulated by Peptide (50 pg/ml), SEQ

ID NO: 1, in HBE cells. The peptide SEQ ID NO: 1 at a concentration of 50 ug/ml

was shown to decrease the expression of many polynucleotides. Peptide was

incubated with the human A549 epithelial cells for 4 h and the RNA was isolated,

converted into labeled cDNA probes and hybridized to Human Operon arrays

(PRHUO4). The intensity of polynucleotides in unstimulated cells is shown in the

third column. The “Ratio Peptide: Control” columns refer to the intensity of

polynucleotide expression in peptide-simulated cells divided by the intensity of

unstimulated cells.

Accession Gene Control: Ratio SEQ ID
Number Unstimulated | NO:1- treated:
Cells control
AC004908 Unknown 324 0.09
S70622 G1 phase-specific gene 43.1 0.10
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VCa (ua) CONv Oy NO OUCL> O0ObOQ +. CVC+ OC) OOOV
x1C U~"00-dO+NOO0O OAC1InC Oy MMd 7LNC) D UDOO
00 If) \OWOro3/04838CD MO ci Z OO OO0 Q00 00 N 98 WOPQ3/(M28830
PCT/ CA02/ 01830 0O0Oo0o~~000O0 0OOINM Q~~~~MNNM~ OM-~7 00 M
O-M 116 NAONd ~-ONOAAQ NMD MOO |~ MNVOMANO LN I n
in \OM\o |Acesionn (" ~ Qin dBem N L." MNEMRE- MNaieSEQID th rn
MO N N N 00 pNirtber Unstimulated | NO:1- treated:
Cells control
7297056 DEAD/H box polypeptide 12.8 0.11
AK002056 hypothetical protein 114 0.12
1.33930 CD24 antigen 28.7 0.13
X77584 thioredoxin 11.7 0.13
NM_014106 PRO1914 protein 25.0 0.14
M37583 H2A histone family member 22.2 0.14
polymerase (RNA) II
U89387 polypeptide D 10.2 0.14
ras-related C3 botulinum toxin
D25274 substrate 1 10.3 0.15
J04173 phosphoglycerate mutase 1 11.4 0.15
U19765 zinc finger protein 9 8.9 0.16
X67951 proliferation-associated gene A 14.1 ‘ 0.16
AL096719 profilin 2 20.0 0.16
AF165217 tropomodulin 4 14.6 0.16
NM_014341 | mitochondrial carrier homolog 1 11.1 | 0.16
AL022068 Unknown 73.6 0.17
X69150 ribosomal protein S18 42.8 0.17
AL031577 Unknown 35.0 0.17
AL031281 Unknown 8.9 0.17
Human mRNA for ornithine
AF090094 decarboxylase antizyme, 10.3 0.17
HLA-G histocompatibility antigen,
AL022723 class I, G 20.6 0.18
ATP synthase, H+ transporting
U09813 mitochondrial FO complex 9.8 0.18
Homo sapiens TTF-I interacting
AF000560 peptide 20 20.2 0.19
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-4 NNNMONO~+ UOOOOOOOOO VOMD .-~000 NOOOO"'".0
y AOONNNO-4 CUOOOOOOOOO VQVO0. OUUVIi ~, VNGV
0. CUL]wWOO03044383> z tin b CQa NOO 00 ,0 V~p cV N @OCT@A0RION30-" O
IPANIT C © Ln MMNI OOOQz ax 99 W 03/048383 PCT/ CA02/ 01830
Aciri v, tri Lr; If i rr ClrninO0O0\ohet i " N-NMcf MM A O
G O dO 00 |HqcessionC; r i r-4 N NSame A o O N N [foutrel: ¢ M MRMINSEQ ID (- N
A0 ~O LSO ufmdl O N NN Unstimulated | NO:1- treated:
Cells control
NM_ 016094 HSPCO042 protein 67.2 0.19
AF047183 NADH dehydrogenase 7.5 0.19
anti-oxidant protein 2 (non-
selenium glutathione peroxidase,
acidic calcium-independent
D14662 phospholipés 8.1 0.19
X16662 annexin A8 8.5 0.19
U14588 paxillin 11.3 0.19
AL117654 DKFZP586D0624 protein 12.6 0.20
AK001962 hypothetical protein 7.7 0.20
6-pyruvoyl-tetrahydropterin
synthase/dimerization cofactor of
L41559 hepatocyte nuclear factor 1 alpha 9.1 0.20
NM 016139 16.7Kd protein 21.0 0.21
NM_016080 CGI-150 protein 10.7 0.21
268 proteasome-associated padl
U86782 homolog 6.7 0.21
tumor protein, translationally-
AJ400717 controlled 1 9.8 0.21
X07495 homeo box C4 31.0 0.21
AL034410 Unknown 7.3 0.22
X14787 thrombospondin 1 26.2 0.22
purine-rich element binding
AF081192 protein B 6.8 0.22
protein disulfide isomerase-related
D49489 protein 11.0 0.22
NM_014051 PTDO11 protein 9.3 0.22
AKO001536 Unknown 98.0 0.22

93



cC~-4nNLr) AO U NN~-CN.-+ MinNCN-1NNO AO0.4cqMO- O
N CUOOOOOOOO M-- inNNOONN ACUOOOOOOOO Ct N

L. ~, OWGC0y3383 OO Lr. cd Ua; O U~ UN C7 E- E- ECcudoorss3 o0 p O
O 0.t ObA> UO. C~+ NNMVOO0 "D\0O 00O rnLn MONNM v VOONM
P08 Vel s I e S S NI o
tf) Ac L OrnNdubert - |\r| 00 00 CMNNQ MMN NyMstimulated | NO:1- treated:
Cells control
X62534 high-mobility group protein 2 9.5 0.22
endothelial differentiation-related
AJ005259 | factor 1 6.7 0.22
NM 000120 | epoxide hydrolase 1, microsomal 10.0 0.22
M38591 S100 calcium-binding protein A10 23.9 0.23
AF071596 immediate early response 3 11.5 0.23
methylene tetrahydrofolate
X16396 dehydrogenase 8.3 0.23
AK000934 ATPase inhibitor precursor 7.6 0.23
AL117612 Unknown 10.7 0.23
transcriptional intermediary factor
AF119043 1 gamma 7.3 0.23
solute carrier family 22 member 1-
AF037066 like antisense 7.6 0.23
AF134406 cytochrome c oxidase subunit 13.3 0.23
AE000661 Unknown 9.2 0.24
AL157424 synaptojanin 2 7.2 0.24
tyrosine 3-
monooxygenase/tryptophan 5-
X56468 monooxygenase activation protein, 7.2 0.24
ubiquitin-conjugating enzyme
U39318 E2D 3 10.7 0.24
AL034348 Unknown 24.4 0.24
D26600 proteasome subunit beta type 4 11.4 0.24
AB032987 Unknown 16.7 0.24
lysosomal-associated membrane
J04182 protein 1 7.4 0.24
X78925 zinc finger protein 267 16.1 0.25
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101 WO %‘%&383 PCT/ CA02/ 01830 Unstimulated | NO:1- treated:
Cells control
NM_000805 gastrin ' 38.1 0.25
anti-Mullerian hormone receptor,
U29700 type 11 12.0 0.25
7298200 Unknown 13.4 0.25
u07857 " signal recognition particle 10.3 ‘ 025
Homo sapiens ribosomal protein
L05096 . L39 25.3 0.25
AK001443 hypothetical protein 7.5 0.25
K03515 glucose phosphate isomerase 6.2 0.25
interferon induced transmembrane
X57352 protein 3 | 7.5 0.26
J02883 colipase pancreatic 5.7 0.26
M24069 cold shock domain protein 63 0.26
AJ269537 chondroitin-4-sulfotransferase 60.5 0.26
AL137555 Unknown 8.5 0.26
U89505 RNA binding motif protein 4 5.5 0.26
Ug82938 CD27-binding protein 7.5 0.26
X99584 SMT3 homolog 1 12.8 0.26
AKO000847 Unknown : 35.8 - 0.27
NM_ 014463 Lsm3 protein 7.8 0.27
AL133645 Unknown 50.8 0.27
X78924 zinc finger protein 266 13.6 0.27
NM_004304 anaplastic lymphoma kinase 15.0 0.27
X57958 ribosomal protein L7 27.9 0.27
U63542 Unknown 12.3 0.27
AKO000086 hypothetical protein 8.3 0.27
X57138 HZ2A histone family member N 32.0 0.27
AB023206 KIAA0989 protein 6.5 0.27
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Number Unstimulated | NO:1- treated:
Cells control

gonadotropin inducible transcriptn

AB021641 repressor-1 5.5 0.28

AF050639 NADH dehydrogenase 5.5 0.28
complement component 5 receptor '

M62505 1 7.5 0.28

X64364 basigin 5.8 0.28

AJ224082 Unknown 22.5 0.28

AF042165 cytochrome c oxidase 20.4 0.28

AKO001472 anillin 10.9 0.28
X86428 protein phosphatase 2A subunit 12.7 0.28

AF227132 | candidate taste receptor T2R5 5.1 0.28
798751 Unknown 5.3 0.28
D21260 clathrin heavy polypeptide 8.3 0.28

AF041474 actin-like 6 15.1 0.28

NM_ 005258 GTP cyclohydrolase I protein 7.6 0.28
L20859 solute carrier family 20 9.6 0.29
280783 H2B histone family member 9.0 0.29

ABO011105 laminin alpha 5 7.1 0.29

protective protein for beta-

ALQ008726 galactosidase 5.2 0.29
D29012 proteasome subunit 12.6 0.29
X63629 cadherin 3 P-cadherin 6.8 0.29
X02419 plasminogen activator urokinase 12.9 0.29
X13238 cytochrome c oxidase 8.0 0.29
X59798 cyclin D1 12.7 0.30
D78151 proteasome 26S subunit 7.6 0.31

AF054185 proteasome subunit 18.8 0.31
JO3890 surfactant pulmonary-associated 5.5 0.32
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O UQ co UNumber Unstimulated | NO:1- treated:

Cells control
protein C
M34079 proteasome 26S subunit, 5.2 0.33

[00116] Table 31: Up-regulation of Polynucleotide expression in A549 cells
induced by Formula A Peptides. The peptides at a concentration of 50 pg/ml were
shown to increase the expression of many polynucleotides. Peptide was incubated
with the human A549 epithelial cells for 4 h and the RNA was isolated, converted into
labeled cDNA probes and hybridized to Human Operon arrays (PRHU04). The
intensity of polynucleotides in control, unstimulated cells are shown in the second and
third columns for labeling of cDNA with the dyes Cy3 and Cy5 respectively. The
“ID#: Control” columns refer to the intensity of polynucleotide expression in peptide-

simulated cells divided by the intensity of unstimulated cells.
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QO N> M OINDUCTRGN@F YHEMOKINES IN CELL LINES, WHOLE HUMAN
BLOOD,
AND IN MICE BY PEPTIDES

[00123] The murine macrophage cell line RAW 264.7, THP-1 cells (human
monocytes), a human epithelial cell line (A549), human bronchial epithelialAcells
(16HBEo14), and whole human blood were used. HBE cells were grown in MEM
with Earle’s. THP-1 cells were grown and maintained in RPMI 1640 medium. The
RAW and A549 cell lines were maintained in DMEM supplemented with 10% fetal
calf serum. The cells were seeded in 24 well plates at a density of 10° cells per well in
DMEM (see above) and A549 cells were seeded in 24 well plates at a density of 10°
cells per well in DMEM (see above) and both were incubated at 37°C in 5 % CO,
overnight. DMEM was aspirated from cells grown overnight and replaced with fresh
medium. After incubation of the cells with peptide, the release of chemokines into the

culture supernatant was determined by ELISA (R&D Systems, Minneapolis, MN).

[00124] Animal studies were approved by the UBC Animal Care Committee (UBC
ACC # A01-0008). BALB/c mice were purchased from Charles River Laboratories
and housed in standard animal facilities. Age, sex and weight matched adult mice
were anaesthetized with an intraperitoneal injection of Avertin (4.4 mM 2-2-2-
tribromoethanol, 2.5% 2-methyl-2-butanol, in distilled water), using 200 pl per 10 g
body weight. The instillation was performed using a non-surgical, intratracheal
instillation method adapted from Ho and Furst 1973. Briefly, the anaesthetized mouse
was placed with its upper teeth hooked over a wire at the top of a support frame with
its jaw held open and a spring pushing the thorax forward to position the pharynx,
larynx and trachea in a vertical straight line. The airway was illuminated externally
and an intubation catheter was inserted into the clearly illuminated tracheal lumen.
Twenty-ul of peptide suspension or sterile water was placed in a well at the proximal
end of the catheter and gently instilled into the trachea with 200 pl of air. The animals

were maintained in an upright position for 2 minutes after instillation to allow the
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00 suture thread. Lavage was performed by introducing 0.75 ml sterile PBS into the

lungs via the tracheal cannula and then after a few seconds, withdrawing the fluid.
This was repeated 3 times with the same sample of PBS. The lavage fluid was placed
in a tube on ice and the total recovery volume per mouse was approximately 0.5 ml.
The bronchoalveolar lavage (BAL) fluid was centrifuged at 1200 rpm for 10 min, the
clear supernatant removed and tested for TNF-a and MCP-1 by ELISA.

[00125] The up-regulation of chemokines by cationic peptides was confirmed in
several different systems. The muriﬁe MCP-1, a homologue of the human MCP-1, is a
member of the B(C-C) chemokine family. MCP-1 has been demonstrated to recruit
monocytes, NK cells and some T lymphocytes. When RAW 264.7 macrophage cells
and whole human blood from 3 donors were stimulated with increasing
concentrations of peptide, SEQ ID NO: 1, they produced significant levels of MCP-1
in their supernatant, as judged by ELISA (Table 36). RAW 264.7 cells stimulated
with peptide concentrations ranging from 20-50 pg/ml for 24 hr produced significant
levels of MCP-1 (200-400 pg/ml above background). When the cells (24h) and whole
blood (4h) were stimulated with 100 pg/ml of LL-37, high levels of MCP-1 were

produced.

[00126] The effect of cationic peptides on chemokine induction was also examined
in a completely different cell system, A549 human epithelial cells. Interestingly,
although these cells produce MCP-1 in response to LPS, and this response could be
antagonized by peptide; there was no production of MCP-1 by A549 cells in direct
response to peptide, SEQ ID NO: 1. Peptide SEQ ID NO: 1 at high concentrations,
did however induce production of IL-8, a neﬁtrophil specific chemokine (Table 37).
Thus, SEQ ID NO: 1 can induce a different spectrum of responses from different cell
types and ét different concentrations. A number of peptides from each of the formula
groups were tested for their ability to induce IL-8 in A549 cells (Table 38). Many of
these peptides at a low concentration, 10 ug/ml induced IL-8 above background

levels. At high concentrations (100 pg/ml) SEQ ID NO: 13 was also found to induce
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@tragjacmew:v' nst'Aflatlon and the levels oﬁ\/IE‘P\ lDarld ’fRIF Ioccéxalr‘mned in the
bronchioalveolar lavage fluid after 3-4 hr. It was found that the mice treated with 50
ug/ml peptide, SEQ ID NO: 1 produced significantly increased levels of MCP-1 over
mice given water or anesthetic alone (Table 42). This was not a pro-inflammatory
response to peptide, SEQ ID NO: 1 since peptide did not significantly induce more
TNF-a than mice given water or anesthetic alone. peptide, SEQ ID NO: 1 was also
found not to significantly induce TNF-a pfoduction by RAW 264.7 cells and bone
marrow-derived macrophages treated with peptide, SEQ ID NO: 1 (up to 100 pg/ml)
(Table 43). Thus, peptide, SEQ ID NO: 1 selectively induces the production of
chemokines without inducing the production of inflammatory mediators such as TNF-
o. This illustrates the dual role of peptide, SEQ ID NO: 1 as a factor that can block
bacterial product-induced inflammation while helping to recruit phagocytes that can

clear infections.

[00128] Table 38: Induction of MCP-1 in RAW 264.7 cells and whole human
blood. RAW 264.7 mouse macrophage cells or whole human blood were stimulated
with increasing concentrations of LL-37 for 4 hr. The human blood samples were
centrifuged and the serum was removed and tested for MCP-1 by ELISA along with
the supernatants from the RAW 264.7 cells. The RAW cell data presented is the mean
of three or more experiments + standard error and the human blood data represents the

mean * standard error from three separate donors.

Peptide, SEQ ID NO: 1 Monocyte chemoattractant protein (MCP)-1
(ug/ml) (pg/ml)*
RAW cells Whole blood
0 135.3 +16.3 112.7+43.3
10 165.7 +18.2 239.3 +113.3
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[00129] Table 39: Induction of IL-8 in A549 cells and whole human blood.
A549 cells or whole human blood were stimulated with increasing concentrations of
peptide for 24 and 4 hr respectively. The human blood samples were centrifuged and
the serum was removed and tested for IL-8 by ELISA along with the supernatants
from the A549 cells. The A549 cell data presented is the mean of three or more

experiments * standard error and the human blood data represents the mean *

standard error from three separate donors.

Peptide, SEQ ID NO: 1 IL-8 (pg/ml)
~(ug/ml)
A549 cells Whole blood

0 172 +29.1 660.7 + 126.6
1 206.7 + 46.1

10 283.3+28.4 945.3 + 279.9
20 392 +31.7

50 542.3 + 66.2 1160.3 + 192.4

100 1175.3 +188.3

[00130] Table 40: Induction of IL-8 in A549 cells by Cationic peptides. A549
human epithelial cells were stimulated with 10 ug of peptide for 24 hr. The
supernatant was removed and tested for IL-8 by ELISA.

Peptide (10 ug/ml) IL-8 (ng/ml)
No peptide 0.164

154



(16HBEO14) ,
with Earle's.
The RAWwWDWMD3A%58593 cel |
fetal
106 cells per well in

well plates at a densi
both were incubated at
cells grown overni ght

the cells with peptide
super nat ant was deter

[ 001241 Aninal studies
ACC # A01-0008). BALB/ ¢
and housed in standard
mce were anaesthetiz
nmv 2-2-2- tribronoet ha
using 200 | per 10 g

non-surgical, intratra
1973. Briefly, the ana

hooked over a wire at {he BBP IJ N@: $4ppof

and a spring pushing t
and trachea in a verti
external ly
illum nated trachea

wat er was placed in a
instilled into the tra
in an upright position
03/048383 PCT/ CA02/ 018
hours the mce were eu
of pentobarbital. The

passed into the proxi

Lavage was performed b
the tracheal cannula a
This was repeated 3 ti
placed in a tube on

approximately 0.5 .

centrifuged at 1200 rp

and whol e human bl ood were used. HBE cells were grown in MEM
THP-1 cells were grown and mai ntained in RPM 1640 nedi um

| i nes were naintained i n DVEM supplpemarsoedisspt h 10%

calf serum The cells were seeded in 24 well

DMEM (see abhaove)

nd_A549 cells were

pl ates at a density of

seeded in 24

B?Pﬁﬂﬁ#lﬂyglpglper wellL-8 fnghwbv (sek above) and
37 vernight-vVEM-was—aspi rated from
andngglg%é%)mnth firesh medium Aftel incubation of
t heSE@IBaR®: 10f chenoki nes.2f&to the |culture
ned hy ELISA (R&D|Systens M nneapal | s,

he UBC AdBhal Care

meréﬂﬂ%ﬁPévédSby t
“'LLCIIa:
n|§%i3ja0| ities.

O
:cu IIUII S F\I

Age,. séx and wei g

ed WISHEQ 8D N g apet
hol 2.5% 2- net hyl 4

i toneal 0.21 ection
2-butanol . in di

bSt hefElj;ed m)f: use \

hody SEE IBhNO: Hhe” i |

isti || at P8R7 was per

Vas placgg Wthits

t franeowuygh 1ts

and an i nt gb

MN) .

Comm ttee (UBC
er Laboratories
nt mat ched adul t
pof Avertin (4.4
|l ed water),
fornmed using a
om Ho and Fur st
upper teeth

aw hel d open

ne thorax forward fto position the pharynx, |arynx
,aI §EQ5I§NQ ﬂﬁne The alrQé§6mas i 11 uni nat ed
: e e clearly
pepti de Suspensi on| or sterile

rhea with 200 | of

y
el | SEQ IDhEOopNnoxi mal

end ofigf he cath
air. The aninmals

eter and gently
re maintai ned

forSEQﬁﬂhﬂpégoafte

2 instifPflation to

hanalg%%)gb gl:;rc

IIIl.U l.II
§2F§$p!|atp
gal~injecti

aperiton

r acBE® NIBN(Oe2pose(
| trachea and tie

I: an 1qRr4venous
in place with su

al | ow the 151 WO
y tree. After 4
pn of 300 ng/ kg

cat heter was

ure thread.

Eggﬁlﬁﬁ%ﬁ
MTes W t'he Sane 9

) i nBERAENRY29. 75

m sterP28 PBS int

Ce aBEQmeNDobkal ¢
The bronchoal veol

ar

pcovery gebune per
l.avage (BAL) flu

D the

sanpl e o? ggs. The

| ungs via
ng the fluid.
avage fluid was
mouse was

d was

renoved and

on of

tested for TNF-a and McP
chenoki nes by cationic

T]foSEQﬂfHN@ 2Yhe 2L$ar sO346 natant
P i e LA
SEQ ID NO: 29 0.188
SEQ ID NO: 30 0.284
SEQ ID NO: 31 0.168
SEQ ID NO: 33 0.328
SEQ ID NO: 34 0.315
SEQ ID NO: 35 0.301
SEQ ID NO: 36 0.166
SEQ ID NO: 37 0.269
SEQ ID NO: 38 0.171
SEQ ID NO: 40 0.478
SEQ ID NO: 41 0.371

155



several different systens. The nurine MCP-1, a honol ogue of the human
MCP-1, is a nenber of the (3(CC chenokine famly. MCP-1 has been
denonst r awed3es3secruit nonocytes, NK cells and sone T | yephoogneso \Wen
RAW 264. 7 macrophage cells and whol e human bl ood from 3 donors were

stinmulated with increasin concentrations of peptide, SEQID NO 1, they
produced significant | (=vegept€ﬂe (I!I/@Iﬂgﬂ!ﬂl)i n t hei rllﬂs&b@/m&t ant,| as judged by

ELI SA (Tabl e 36). RAW 264 ru-at-ed ‘Wconcent rations
rangi ng from 20-50 g/ ni §E92['11n$0 duced si gni 18 nt levels of MCP-1
(200-400 pg/ M above baCKgsggr]qb)NoV\hgn the celTsg8%n) and whol e bl ood
(4h) were stimulated with 100 g/m of L1437, high Ilevels of| MCP-1 were
produced. [001261 The <=ffe§EQdD N@E M)nl c pepti de@ 26h chenokj ne inducti on
was al so examned in a-e®6 fefent—celH-system—AbB49 hunan
epithelial cells. Inte estpﬁgl bNbaf‘? hough theseoggqgl S pr oduce MCP-1 in
response to LPS, and thi's EEeAPN6: apul d[be ant ggesi zed by| peptide; there
was nho productl on of MCP-1 by A549 cells|in direct response to peptide,
SEQ ID NO. 1. Peptide >EQ SEQND: N®: é8 h| gh conceﬂt26%1ti ons, di d however

i nduce production of |E8; HH—speetiie reki-ne— Tabl e 37).
Thus, SEQ ID NO 1 can mdﬁggl?ulg %‘Qerent spectrg%o'jc; responses from
different cell types and gEQADNer ept concentrapigns. A nupber of peptides
fromeach of the fornmula roups were tested for their ability to induce
IL-8 in A549 cells (Ta)l e 3B IDMNAY5bf these pePLbedes at al | ow

ndueod L _Q clearonund l_avo

concentration, 10 pg/nt i.. abeye—backg evel s. At high
concentrations (100 pg SEEEDIIBON’Q was al sg\zgound to j nduce 152 WO

03/ 048383 PCT/ CA02/ 018 3() SEQED ROWHDT € hurran bIggd; (Table 39). Peptide SEQ
IDNO 2 also significantly induced IL-8 in HBE cells (Table 40) and
undifferentiated THP-1 ceI PEQ(IPaNOe541) . | [00127Q.1BALB/c nice were given
SEQ I D NO 1 or endot oxAf+ee—water—by—+ntratracheal—+tnstillation and the
| evel s of MCP-1 and TNF-a exam ned in the bronchioal veolar |avage fluid
after 3-4 hr. It was found that the mce treated with 50 tg/m peptide,
SEQ I D NO  1l[gmoeducrdbrignidduéioh /by Pepeideas eU-8 ia\iintarOblobiPWhoty/RimanTi ce
given water or anesthetic alone (Table 42). This was not a pro-inflamatory
response to pepdivae stl@é@eﬁWWC@agn&e@%@ﬁMéOHP@tlﬁétfors‘i lngfheélamapy

i nduce nore & i de, SEQ
ID NO 1 masbfg%lggﬁnélgﬁﬂ I[ycgﬁm% e;alf'}, 8W|%§%{1 I“)%g?n él}%g aﬁiﬂllﬁel&agag(r)ro ug%) on by
RAW 264. 7 ceELL:S/?ar‘iﬁwbiameshowangthw-ade'age/?.:domms;r ophages treated with peptide,
SEQIDNO 1 (up to 100 .1g/m) (Table 43). Thus, peptide, SEQID NO 1
sel ectively induces the production of

SEQ ID NO: 3 (ug/ml) IL-8 (pg/ml)
0 85
10 70
100 323

[00132] Table 42: Induction of IL-8 in HBE cells. Increasing concentrations of
the peptide were incubated with HBE cells for 8 h, the supernantant removed and
tested for IL-8. The data is presented as the mean of three or more experiments +

standard error.
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chenoki nes w t hout inducing the production of inflammatory nediators such
as TNF- a. This illustrates the dual role of peptide, SEQID NO 1 as a
fact or t O osams3kd ock bacterial product-induced infl ammatcercAasoisso hel pi ng
to recruit phagocytes that can clear infections. [001281 Tabl e 38:

| nduction of MCP-1 in RAW?264 7 cells and whole human bl ood. RAW 264. 7
nmouse nacrophage cel | s| orSEREPNQtAan| bl ood Werdpgtmbul ated| with

i ncreasi ng concentratipns o ITII,,n-137 for 4 hr. The human bl ood sanpl es were
centrifuged and the serum € Penoved|and tested for MOP-1 by ELI SA al ong
wWith the supernatantsfTromilge RAW Z64. 7 cellsg2 yIgtig RAW < celll data
presented is the.nmean [ of three or nore experinents standafd error and the
human bl ood data represents the nean| standaf@ €dpdr from {hree separate
donors. Peptide, SEQ | BNoO——Nbnreeyte chema*“aggnt proetein (MCP)-1
(g/m) (pg/mM)* RAWcells Wol e bl oogd 0 135. EIFZ_LEQ 112. 7+43.3 10

165. 7+18. 2 239. 3+113. 3] 153 W9 037048883 PCI/ ©A9PZ/{(L830 Peptide, SEQ ID
NO 1 Monocyte chenoattractant proteiph (MCP)-1 (g/m) (pg/nf)* RAWcells
Wiol e bl ood 50 367+11.5 371 3005 100 571+17149053986248. 1 [00129] Table
39: Induction of IL-8 +—A549—eceHs—ahd—whole—human—-bleed—A549 cells or
whol e human bl ood were stinmulated with increasing concentrations of

peptide for RAH135K Fable 43¢ BRdfction f YL-ShipurdifféenihRAT AT eASs. M MRiman
centrifuged and the serumwas renpved and tested for |1L-8 by ELISA al ong
wi th the sup&AaeYAhTEP-F ¢edimvereinagbriedwith éndicaped copaantiaipns of peptigy @s8nted i s
the mean of hNAGE sQenlRif waARENIEN Fost Rl BPA2R Y, 176K, and (he human bl ood
data represents Re ean + -standard error fromtnhree Ssepar ate donors.
Peptide, SEQIDNO 1 IIlL-8 (pg/m) (g/m) A549 cells Wwole blood 0

172+29.1 660.7 + 126.6( SEQODNA6G31 IL-8 (pg/ml)
(png/ml)
0 ‘ 10.6
10 17.2
50 123.7

[00134] Table 44: Induction of MCP-1 by Peptide, SEQ ID NO: 1 in mouse
airway. BALB/c mice were anaesthetised with avertin and given intratracheal
instillation of peptide or water or no instillation (no treatment). The mice were
monitored for 4 hours, anaesthetised and the BAL fluid was isolated and analyzed for
MCP-1 and TNF-a concentrations by ELISA. The data shown is the mean of 4 or 5

mice for each condition + standard error.

Condition MCP-1 (pg/ml) TNF-a (pg/ml)

Water 16.5+5 664 + 107
peptide 111 + 30 734 + 210
Avertin 6.5+0.5 - 393 +129
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10 283.3+428.4 945.3 + 279.9 20 392+31.7 50 542.3+66.2 1160.3 + 192.4 100
1175.3 + 188.3 [00130] Table 40: Induction of I1L-8 in A549 cells by

Cati oni c wopBioeksss A549 hunan epithelial cells were stimecCat@d2misgsh 10 g
of peptide for 24 hr. The super nat ant was renmoved and tested for |IL-8 by

ELI SA. Peptigqep(j Tg/m ptide 0.164 154 WO 03/ 048383
PCT/ CA02/ 01831 able @aﬁbp )gnrchast ZFRB“D frindygtign hythe Catiopie 0. 26 SEQ

IDNO 1 0.238 . 0.21
SEQ 1D NO 1 5%@’5%/*?&%%‘-5%% Iihiee, 5 3“8"?% Qe i sbidZ 4 o 'n

16 0.236 SEQginh) M6 Holird) The su;&la@tdriawm@cou&t@l ah@test&HQr |dDeNOr TRF-@ bi51 SEQ
IDNO 21 0.275 SEQ 1D NO 22 0.314 SEQID NO 23 0.284 SEQ 1D NO 24
0.139 SEQ | BLAgA. th?@tam?ressﬁgi ppfhRmean pf threxer mae@xpesimgnts pstapdardy  SEQ
ID NO 29 0.188 SEQID NG 30 0.284 SEQ ID NG 31 0.168 SEQID NO 33
0.328

Peptide Treatment | TNF-a (pg/ml)
Media background 56+ 8
LPS treatment, No peptide 15207 £ 186
SEQID NO: 1 274 £ 15
SEQ ID NO: 5 223+ 45
SEQ ID NO: 6 297 £ 32
SEQ ID NO: 7 | 270 + 42
SEQ ID NO: 8 166 + 23
SEQ ID NO: 9 _ 171 £33
SEQ ID NO: 10 288 + 30
SEQ ID NO: 12 299 £ 65
SEQ ID NO: 13 216 + 42
SEQ ID NO: 14 226 + 41
SEQ ID NO: 15 346 £ 41
SEQ ID NO: 16 341 £ 68
SEQ ID NO: 17 249 £ 49
SEQ ID NO: 19 397 £ 86
SEQ ID NO: 20 285 + 56
SEQ ID NO: 21 2638
SEQ ID NO: 22 195+ 42
SEQ ID NO: 23 254 + 58
SEQ ID NO: 24 231+ 32
SEQ ID NO: 26 281 + 34
SEQ ID NO: 27 203 + 42
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SEQID NO 34 0.315 SEQID NO 35 0.301 SEQ ID NO 36 0.

37 0.269 SEQ ID NO 38 0.171 SEQ ID NO 40 0.478 SEQ |
155 WD 03W048883sPCT/ CA02/ 01830 Peptide (10 ug/m) IL-8
42 0.422 SEQ ID NO 43 0.552 SEQ ID NO 44 0.265. SEQ |
SEQ ID NO 47 0.383 SEQ ID NO 48 0.262 SEQ 1D NQ 49 Q.

50 0.141 SEQ ID NO 51 (. 29%ptidedreament 57 TNIa (pSEY |
SEQ I D NO 54 0.133 [001311Table 4l nducti-on—byPepti
bl ood. Whol e hurman bl ood vvassggl W%t?egd wi th r]rg?ea?él ng
peptide for 4 hr. The humanm §EQYP NG €5 Yere; 0
was renoved and tested for IL-8by ELISA The data shown
donors. SEQID NO 3 (g/m) I8EQIDRPm]) 085 300+70 10
Tabl e 42: 1 nduction of | l%hﬁl S | r\,rnnf" ng_—cong
pepti de were incubated with Q %3or 8 |h, t @is‘@pern
tested for IL-8. The dat CFFS—Q@WS—W?—W
experiments standard enror. 156
SEQ ID NO: 35 27476
SEQ ID NO: 37 323+ 41
SEQ ID NO: 38 199 + 38
SEQ ID NO: 43 947 + 197
SEQ ID NO: 44 441 + 145
SEQ ID NO: 45 398 + 90
SEQ ID NO: 48 253+ 33
SEQ ID NO: 49 324 + 38
SEQ ID NO: 50 311+ 144
SEQ ID NO: 53 263 + 40
SEQ ID NO: 54 346 + 86
EXAMPLE 6

166 SEQ I D NO

D NO 41 0.371
(P(Tg’/(tﬁﬂ)!/ﬂﬂi@ I D NO
D NO 45 0. 266
301 SEQ ID NO

D NO 53 0.377

e of IL-8 in human
concentrations of
ed and the serum
Is the average 2
0 323 [001321
entrations of the
antant renpved and
ee or nore

CATIONIC PEPTIDES INCREASE SURFACE EXPRESSION

OF CHEMOKINE RECEPTORS

[00136] To analyze cell surface expression of IL-8RB, CXCR-4, CCR2, and LFA-

1, RAW macrophage cells were stained with 10 pg/ml of the appropriate primary

antibody (Santa Cruz Biotechnology) followed by FITC-conjugated

IgG [IL-8RB and CXCR-4 (Jackson ImmunoResearch Laboratories,

goat anti-rabbit

West Grove,

PA)] or FITC-conjugated donkey anti-goat IgG (Santa Cruz). The cells were analyzed

using a FACscan, counting 10,000 events and gating on forward and side scatter to

exclude cell debris.

[00137] The polynucleotide array data suggested that some peptid
expression of the chemokine receptors IL-8RB, CXCR-4 and CCR2

es up-regulate the
by 10, 4 and 1.4

fold above unstimulated cells respectively. To confirm the polynucleotide array data,

159



WO 03/ 048383 PCT/ CA02/01830 SEQID NO 2 IL-8 (pg/m) (g/m) 0 552 + 90
0.1 670 + 155 1 712 + 205 10 941 + 15 50 1490 + 715 [00133] Table 43:

| nduct i orwofo3/ks38 i n undi fferentiated THP-1 cells. The humem/CAwOE3yt e
THP-1 cells were incubated with indicated concentrations of peptide for 8
hr. The supernatant was renoved and tested for |L-8 by ELISA. SEQ |D NO 3
| L- 8 (pg/ m ) thesyriageexgrepgon was gxargingd by fow x3tometryoyf thésp raegpioss oMRAMduct i on

f -1 b i ' ' [ C 1
anaost hat i et bt TR ik Paite Py PR SPLNEY pRMC e PeBBul R e e

or water or RAWRSIY fok athk,an-ERW wiak @pleBiate)l an iherage 6fe2. wes1g absani tored for 4
hours, anaesthetised and the BAL fluid was isolated and analyzed for MCP-1
and TNF-a coHesimuaied eslls. 6XCR-f gas upteguliedhashsiteeiod liholdakayeof 4 or 5

m ce for eac Y + ; lie £l MR TNF- a
(pg/m) \at Q?Sq'%g%é‘#sgégléf”i d_ltggé !*%Se%{ fe%gtaieg%n%%l@g% +“5%8’(’&%51ge%1?n 6.5+0. 5
393 + 129 157TaNR 453/ A48 383 rdPCEMAORIsQIEBRAstrdt@DtbIShse kbl & wibregllatén. of
Significant INF;a induction by the Catiaqpic Peptides. W 264, 7 crophage
cells were i GE?O%YV@H&W"E“Y WW&FIE&%@W ‘ﬁﬂﬂé‘éu?ﬁ ulﬁm#%&}g&ﬁéﬂg‘; The
supernatant WagseRhd &ufdcanry tested for levels of TNF-a by ELISA. The
data is presented as the nean of three or nore experinents + standard

error. Peptide Treatnment TNF-a (pg/m ) Media background 56 8
[00138] Table 46: Increased surface expression of CXCR-4, IL-8RB and CCR2

in response to peptides. RAW macrophage cells were stimulated with peptide for 4
hr. The cells were washed and stained with the appropriate primary and FITC-labeled
secondary antibodies. The data shown represents the average (fold change of RAW

cells stimulated with peptide from media) + standard error.

Concentration | Fold Increase in Protein Expression
Peptide | (ug/ml) IL-8RB CXCR-4 CCR2
SEQ ID 10 1.0 1.0 1.0
NO: 1
SEQ ID 50 1.3+0.05 1.3+0.03 1.3+0.03
NO:1
SEQ ID 100 2.4+0.6 1.6 +0.23 1.8+0.15
NO:1
SEQID | 100 2.0+0.6 Not Done 4.5
NO: 3
CEMA 50 1.6 + 0.1 1.5+0.2 1.5+0.15
100 3.6+0.8 Not Done 47+1.1
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LPS treatnent, No peptide 15207 186 SEQID NO 1 274 15 SEQID NO 5 223
45 SEQID NO 6 297 32 SEQIDNO 7 270 42 SEQID NO 8 166 23 SEQ
I D NO 9 Wob3/08383 SEQ I D NO 10 288 30 SEQ ID NGO 12 299CTE3:028B30|1 D NO
13 216 42 SEQID NO 14 226 41 SEQID NO 15 346 41 SEQID NO 16 341

68 SEQ ID NO 17 249 49 SEQWNQ@@%&BE 86 SEQ ID NO 20 285 56
SEQ IDNO 21 263 8 SEQID NO 22 E GBEQ ID NO 23 254 58 SEQID

NG 24 231 32 pHYSPHORYLAPIGR bF #ar KaRAEIBY CATIORICHEPEIBEYO
03/ 048383 PCT/ CAOZ/ 01830 Peptide Treatment TNF-a (pg/ M) SEQ 1D NO 28 192

26 SEQID NO 29 242 40 SEQ IDNO 31 30771 SEQID NO 33 196 42 SEQ ID

0 34,200 oG el o B BRI e AR
were washed once in media, serum starved in the morning (serum free media - 4hrs).
The media was removed and replaced with PBS, then sat at 37°C for 15 minutes and
then brought to room temp for 15 minutes. Peptide was added (concentrations
0.1ug/ml - 50ug/ml) or H,O and incubated 10 min. The PBS was very quickly
removed and replaced with ice-cold radioimmunoprecipitation (RIPA) buffer with
inhibitors (NaF, B-glycerophosphate, MOL, Vanadate, PMSF, Leupeptin Aprotinin).
The plates were shaken on ice for 10-15 min or until the cells were lysed and the
lysates collected. The procedure for THP-1 cells was slightly different; more cells
(2x10° were used. They were serum starved overnight, and to stop the reaction 1ml
of ice-cold PBS was added then they sat on ice 5-10 min, were spun down then
resuspended in RIPA. Protein concentrations were determined using a protein assay
(Pierce, Rockford, IL.). Cell lysates (20 pg of protein) were separated by SDS-PAGE
and transferred to nitrocellulose filters. The filters were blocked for 1 h with 10 mM
Tris-HCI, pH 7.5, 150 mM NaCl (TBS)/5% skim milk powder and then incubated
overnight in the cold with primary antibody in TBS/0.05% Tween 20. After washing
for 30 min with TBS/0.05% Tween 20, the filters were incubated for 1 h at room
temperature with 1 pg/ml secondary antibody in TBS. The filters were washed for
30 min with TBS/0.05% Tween 20 and then incubated 1 h at room temperature with
horseradish peroxidase-conjugated sheep anti-mouse IgG (1:10,000 in TBS/0.05%
Tween 20). After washing the filters for 30 min with TBS/0.1% Tween
20, immunoreactive bands were visualized by enhanced chemiluminescence (ECL)
detection. For experiments with peripheral blood mononuclear cells: The peripheral
blood (50-100ml) was collected from all subjects. Mononuclear cells were isolated
from the peripheral blood by density gradient centrifugation on Ficoll-Hypaque.
Interphase cells (mononuclear cells) were recovered, washed and then resuspended in
recommended primary medium for cell culture (RPMI-1640) with 10% fetal calf
serum (FCS) and 1% L-glutamine. Cells were added to 6 well culture plates at 4x10°

cells/well and were allowed to adhere at 37° C in 5% CO; atmosphere for 1 hour. The
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SEQ ID NO 45 398 90 SEQID NO 48 253 33 SEQID NO 49 324 38 SEQID
NO 50 311 144 SEQID NO 53 263 40 SEQID NGO 54 346 86 EXAMWPLE 6
CATI ONI C wBR3hBBS | NCREASE SURFACE EXPRESSI ON  OF CHEMOKI RETREGEPIRIRS

[ 00136] To analyze cell surface expression of IL-8RB, CXCR 4, CCR2, and
LFA- 1, RAW nacrophage cells were stained with 10 of the appropriate
prinmary ant BupseRatqnsaed mncendznamr-astheemhestlis gyere wmhe@l\ﬂgfoarﬁth'—'@momﬂﬁ? ugat ed

goat anti-ra d

anor ator 1 ee Moy Ve SRR et A OSKIOQS PRDAIRERANF 2% | o6
(Santa Cruz) viableeas@sdebsed\bg ntiecivatalityzedxcludd tgpan blﬁkcmmnsummuﬁcbn wggh10, 000
events and gating on forward and side scatter to exclude cell debrij S.

[00137] The PoMtRUlysaest Vere callecssd hyysing hpgells ayRIBAPuldes i heapesenesO
up-regul at e L%ug%@%ﬂ%t%ké{)Qn@kﬂa@lﬂ@lhﬁ%'?%elﬁ%g fnthlz?s dnlar g@&?anchCR 4 and

CCR2 by 10, 4 an above unstimnmul ated cells respéctively. To
confirmthe ppprynmat@x)ﬁﬁ) de oéewbysamateﬂvas ld&Bd\Da 0 370SBSFPAHCEEICRR £€64 830

t he surface ex flow c y,of t. ese eceptors on
r ool TeC PR a R oAl BebiogRedl ol hS YRl S B ST e o
i ncubat ed wi trhs bﬁ‘i%é@@élln% (TBB) #ithno Tht&%l%?h@%@uh@drﬁdaﬁd&ttﬁv&f wie of
2.4-fold above unstinulated cells, CXCR-4 was up-regul ated an average of

1.6-fol d abopeosphersiatianispecafic awibodiesnd CCR2 was up-regul ated 1.8-fol d above
unstinulated cells (Table 46). As a control CEMA was denonstrated to cause

simlar up-r i C Elﬁ{%p}; s1 gnif i cant

up-regqul altoi o] ?@]LFXHe re(@?s &%e ﬁllaﬁ?'uer t han l%ﬁ(ﬁ% Smﬁwggé(ﬁﬁ(%? 81 Tabl e
46: IncreasedéﬁEQHDN(E)mefsumdnaﬁaumedepdnuerﬁaﬁommrm ofip38raedponse to
peptides. ophage cells re st ted t pt'd f r. The
cell's wer e%ﬁz{ ‘é?ntg HIETBECTRR algelRH’é Id WBPP&@}}H% ggﬁ’glhﬂlé?@ | abel ed
secondary anEé&&ﬂbﬁ&ph&E?ﬁthﬁBﬁl\Wﬂﬂa%@m $ 25120 &&Qﬁnéﬂ&&%ll(ﬁn@aﬂdmange of

RAW cells stinmulated with peptide fromnedia) + standard error.
Concent r at i ophdspharylation eAERKIilf iprthe mionseEXpiesal lore.

[00141] Table 47: Phosphorylation of MAP kinases in response to peptides.

Cell Line Peptide MAP kinase phosphorylated
p38 ERK1/2

RAW 264.7 SEQ ID NO: 3 - +

SEQ ID NO: 2 + +

HBE SEQ ID NO: 3 +

SEQ ID NO: 2 + +

THP-1 SEQ ID NO: 3 .+ +
SEQ ID NO: 2 |
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Peptide (g/m) IL-8RB CXCR-4 CCR2 SEQID 10 1.0 1.0 1.0 NO 1 SEQID 50
1.3+0.05 1.3+0.03 1.3+0.03 NO 1 SEQID 100 2.4+0.6 1.6+0.23 1.8+0.15 NO 1
SEQ I D 108023048385 Not Done 4.5 NO 3 CEMA 50 1.6+0.1 1. P€@/CA0YoEs80. 15

100 3.6+0.8 Not Done 4.7+1.1 160 WD 03/048383 PCT/ CA02/ 01830 EXAMPLE 7
PHOSPHORYLATI ON OF MAP Kl NASES BY CATI ONI C PEPTI DES [0Q01391 The cells were
seeded at 2. §30id3l Table 4o Peptifly Ehemphemiptioaof MR kimghitn hmagblogdr e washed
once in nedi bailjy 2Ahrs).  The
medi a was reﬁﬁgyé@hi@?&ﬁr epl 1g?elclllnavtvltstB ﬁlgggrg%dtg%g%&?ft\‘ 5%1{){3%%2&?1 or qéo m nut es and
then brought to roomtenp for 15 mnutes. Peptide was added (concentrations
0.lug/m - 50ug/mM) or H20 and i ncubated 10 min. The PBS was very quickly

renoved and repl aged—w fh i-ce-col-d-radioj .'TTT"“““"%;LQJ—I—&-U—Q-H—QRI—QA) buf f er
with inhibitors [NaF,P @%@'@Fﬂb‘i‘l‘&phat e, MERKI{Zphosehasylapssy Leupeptin
Aprotinin). The prEEsmNET s'@mi—w—ﬂgq];—g%—ﬁ? M ah Bt the cells
were lysed and the |lysates |collected. The procedure|for THP-1 cells was
slightly different; note celils (2x106) were used. They wefe seruym starved
overni ght, and tolstep-the reaction1m L of ice-cold PBS was added then
they sat on ice 5-10 nmin, were spun down then resuspended in R PA. Protein
concentrations were determ ned usi NOEXANIPI @ & assay (Pierce, Rockford,
IL.). Cell lysates (20 g of protein) were separated by SDS-PAGE and
transferred t oCAEIONK! PEP&BES|HR@TEC'ITA§AI|N&TeBéGWéﬂbIML HNREGTHON 1 h
with 10 mM Tris-HO, pHgy. ) S %Ik powder and
then incubated overnig A—F W Fred =+Bedy in TBS/ 0. 05%
Tween 20. After washing for 30 mn vvlth TBS/O 05%Tvveen 20, the filters
were incubated for 1 h_at room terrperat re wwth 1 g/m secondary anti body
in TBS. The 0183k sBAdBLc micerieere ghende 10 ﬁaquﬁ“al' @tigniPEpliden(2 é@uahd t hen
i ncubated 1 i ugat ed
ﬂ‘;traf)gr%meéa? %&{Bgé urlﬁe %&Qver% E{%ﬁﬁ&%g fé&ﬂ%u?@%t%ﬁ&l 8(991!

sheep anti - nouse
they were euthanized, the spleen removed, homogenized and resuspended in PBS and

plated on Luria Broth agar plates with Kanamycin (50 ug/ﬁ]l). The plates were
incubated overnight at 37°C and counted for viable bacteria (Table 49 and 50). CD-1
mice were given 1 x 10% S. aureus in 5 % porcine mucin and cationic peptide (200 ug)
by intraperitoneal injection (Table 51). The mice were monitored for 3 days at which
| point they were euthanized, blood removed and plated for viable counts. CD-1 male
mice were given 5.8 x 10° CFU EHEC bacteria and cationic peptide (200 ug) by
intraperitoneal (IP) injection and monitored for 3 days (Table 52). In each of these
animal models a subset of the peptides demonstrated protection against infections.
The most protective peptides in the Salmonella model demonstrated an ability to
induce a common subset of genes in epithelial cells (Table 53) when comparing the
protection assay results in Tables 50 and 51 to the gene expression results in Tables
31-37. This clearly indicates that there is a pattern of gene expression that is
consistent with the ability of a peptide to demonstrate protection. Many of the
cationic peptides were shown not to be directly antimicrobial as tested by the
Minimum Inhibitory Concentration (MIC) assay (Table 54). This demonstrates that
the ability of peptides to protect against infection relies on the ability of the peptide to

stimulate host innate immunity rather than on direct antimicrobial activity.
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Tween 20). After washing the filters for 30 mn with TBS/ 0. 1% Tween 20,

i nmunor eacti ve bands were visualized by enhanced chem | um nescence (ECL)
det ect i orwoORdm4838peri ments wi th peri pheral bl ood nononucl eer/@wko30 The
peri pheral bl ood (50-100m ) was collected fromall subjects. Mnonucl ear
cells were isolated fromthe peripheral blood by density gradi ent
centrifugation on Ficoll-Hypaque. Interphase cells (nononuclear cells)
were recovered, washed and then resuspended in reconmmended prinmary nedi um
for cell cul ygyigaf RitbicWdd et Sfeddofil PLeadBnlsymBhuil Iitchonand 1%
L-glutam ne. Cells were addeé3 to 6 well culture pal ates at 4x106 cells/well
and were al | BAIdB/t miegel e B Al.B/8TiC ivareSajeCEd 1B withisHimorelfaand Peptides andThe 161

WO 03/ 048383, PCT/ CAN2/ 01830 tant nedi d. non- adh | ]
washed of f aRB IS H5g BB BEE CoREBERC i TP PR b e aGanre. ST gty

harvest ed cebBs angpiit€iimitssiaatibye RWRUrmmeacRriasiaaagssed by their ability
to exclude trypan blue. After stinmulation with peptide, |ysates were
collected by lysing the cells in RIPA buffer in the presence of various
phosphat ase- and ki nase-inhibitors. Protein content was anal yzed and

appr oxi mat elFy—36pg eact—s ' I gatetdciina12% SRS RAG gel——_The
gels were bl ot tg onto nijt rgti:%il?g Vﬁ‘?é‘?*ﬁ?’%ﬁﬁ@éﬂfor f‘ %ﬁ?ﬂm‘“ﬁ%‘%‘*w m
m | k powder | i n Treatmemuf f gred sal i n€CKUME) W th 1% Trit on(pval@é).

Phosphoryl a
[ 001401 The
Tabl e 46.
of p38 and
SEQ I D NO

ion was detectled with phosphorylation-specific antibhodies

resuf-PRUQF pepti de-i @J@&Q-%%%‘Shor yl atlion are surmmari zed in
SEQEEMNO 4 Was foung 3 se depgendent—psphoryt=at/i on
Eﬁﬁ% [ no't]he nouse gasc%g gggl Wcell| Iine and tThe HBE ¢ells.

3 SEQIRN@hosdhor yl atismnt: 072 MARki naseg i n THP-(l0human nonocyt e
nhosnhorvlation of FRK1/2 in the muse RAWcell line

cell line apd
[001411 Tab eSEQIEPHQs'éﬁoryI ati on-80k* URP %1 %ases i1 responsQaO‘lo pepti des.
- s ANAL | D

Cell Line Pg TkEngse phogp hatepys P38 ERKI 2 RAW @47 SEQ
NO 3 - + SE'(Eg I% ﬁg ; + |+ HBE gggf% K%POB + SEQ I D NO 626{ + THP{1 SEQ

ID NO 3 +

- SEEQD BONDT 7

162

1.01+0.26 X 10°

0.06

[00145] Table 50: Effect of Cationic Peptides on Salmonella Infection in

BALB/c mice. The BALB/c mice were injected intraperitoneally with Salmonella and

Peptide, and 24 h later the animals were euthanized, the spleen removed,

homogenized, diluted in PBS and plate counts were done to determine bacteria

viability.

Peptide Treatment Viable Bacteria in the Spleen (CFU/ml) "
Control [88*016X10°
SEQ ID NO: 48 1.98 £0.18 X 10°
SEQ ID NO: 26 7.1+1.37 X 10°
SEQ ID NO: 30 5.79 £ 0.43X 10°
SEQ ID NO: 37 1.57+0.44 X 10°
SEQ ID NO: 5 2.75+0.59 X 10*
SEQID NO: 7 5.4+0.28 X 10°
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WO 03/ 048383 PCT/ CA02/ 01830 [001421 Table 48: Peptide Phosphoryl ati on of
MAP ki nases in human bl ood nonocytes. SEQID NO | at 50 g/m) was used to
pronot e pWogpler3gl ati on. p38 phosphoryl ati on ERK1/ 2 phospremdsarihomio 15

m nutes 60 mnutes 15 m nutes 60 minutes + + + EXAMPLE 8 CATI ONI C PEPTI DES
PROTECT AGAI NST_BACTERI AL_| NEECTI ON BY ENHANCI NG THE | I\/I\/UNE RESPONS
[ 001431 BALB/ ¢ nice W§E@I@N@n91x 105 $al nonel | al%}puoéatx b@n c peptide (200

g) by intrap-. H-one r—TFHhe—ce—were A ofr—24—hoturs at
whi ch point they wer eE%uTt)Wll?ed t he|spl een rezrlrfdlv‘eg\zgﬁg}r%gem zed apd

resuspended i nPBS argkEQ phai®doon Luria Broth agarg phabesied th Kananmycin
(50 g/m). The plates were _incubated overnight at 37C and counted for

viabl e bacter{a (TablSEQ®AM B0). CD-1 nice V\é’r]eﬁ:gﬂ@éﬁ( 10% 108 S. Aureus
in5 % porCi ne—ruetn—and—eat+ont-¢ —[JC|JL. te 1200 g} WI Atraper Hoenea
injection (Table 51). The mice were nonitored for 3 days at which point
they were euwﬁtm ed bl ood renmoved, and gl ated faor viahle counts., CD-1 mal e
mce were gi ’blec - Bfectrafiéationic Bentides ina Myripe S ayseus infectiongg o) by
i nt raperi tonsa;denb?a-llnnb@weogav@,nﬂx IO e Bn 5% parciifudid Rl € 52). In each
of these aninmal nodels subset of the peptides dermnstrat ed protection
agai nst i nf eUttnapcrstoneaTIﬁlé’) nueCttmprﬁatma paptide (200dez Wan gives v8ad sapaekd B nodel
denonstr at ed an_ abi i ndu enes | i thelial
ol s° (Tabi e TGO Piskiert RGHared iR et SHG pofly RSN MR s 50

and 51 to thBloggnémEVearang pladdl fof $iableScoufits TR @Howihk-peptidekhi e abear |y
indicates that there is a pattern of gene expression that is consistent

with the abi Flfegjiven eonselingd® auepug dnfortion: SEQ 1B BOed8,iBiQ IVAKY 26f t he
cationic peptides were shown not to be directly antimcrobial as tested by
the M ni mum I nhi bi tory Concent rat| on (M O assay (TabI e 54). Th| S

denonstr at es that gbtt++ty—of o—prat agad nsL hon
relies on the abiTl 'f t he peptgggmpl ﬂﬁo‘fq)rml at Eﬁdlcas]'llrnvr'l‘é |dr?‘Pm ity
rat her than an di rect antimpcrobial activity. 163 V\q&atﬂﬁ&ﬁﬂ?gmup
PCT/ CA02/ 01830._[00144]1 Tabhle 49: Fffect of . Catidnic Peptides on Salnonella
Infection in BALW@el?ﬁ@e The BAV#1¢ Wc?,‘elowere i|nj ect ed I6F58\M th Sal nonel | a
and Pepti de, ran terrthe—antmahs—were—ettthantzed,the Dpl een
renoved, hom:ge‘rﬁ z%b 01301 ed in PBS gnd pl ate gqounts wer4e/4done to
det ermi ne badt esE@ W HD: BTt Y| 2.25+0.1 X 10° 3/4

SEQ ID NO: 30 1.29 + 0.04 X 10° 4/4

SEQ ID NO: 37 9.65 + 0.41 X 10° 4/4

SEQ ID NO: 5 3.28%1.7x10° 4/4

SEQ ID NO: 6 1.98 £ 0.05 X 107 374

SEQ ID NO: 7 3.8£0.24x 10’ 4/4

SEQ ID NO: 9 2.97+£0.25 X 10° 4/4

SEQ ID NO: 13 4.83+£0.92x10° 3/4

SEQ ID NO: 17 9.6 +0.41 X 10° 4/4

SEQ ID NO: 20 3.41+1.6x10° 4/4

SEQ ID NO: 23 439+2.0x10° 4/4

[00147] Table 52 Effect of Peptide in a Murine EHEC infection model. CD-1

male mice ( 5 weeks old) were given 5.8 x 10° CFU EHEC bacteria via intraperitoneal
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Peptide Viable Bacteria in the Spleen Statistical Significance Treatnent
(CFUmM) (p value) Control 2.70 0.84 X 10 SEQID NO 1 1.50 0.26 X 10
0.12 SEQVDD3M@G38H 2.57 0.72 X 10 0.03 SEQ ID NO 13 3. 80T/(n09//18%0 10 0. 04
SEQID NG 17 4.79 1.27 X 10 0.04 SEQID NO 27 1.01 0.26 X 10 0.06

[ 001451 Table 50: Effect of Cationic Peptides on Salnonella Infection in
BALB/ ¢ mi ce. (Phanigsaiop Catigniepepiide (300) e teag given vispesararsiell] injecypr. ffhe

Sal monel l a a j | ater the aninmals were euthanized, the
spl een remvgﬂ?e‘ﬁﬁg%g%ﬁf%er\g,rgéﬁ uted in PBS and plate counts were done to
determ ne bacteria viability. Peptide Treatnment Viable Bacteria in the
Spleen (CFU M) Control 1.88 0.16 X 10 SEQ ID NO 48 1.98 0.18 X 10 SEQ
IDNO 26 7.1 1.37 X 10-SEQ+D NO-305-79—0-43 X 10 _SFQ ID NO 37 1.57
0.44 X 10 SEQ 1D NO 5 pTyeptmenkg y 10| Petide SSNpyival B4 0 28 X 10 164
WO 03/ 048383 PCT/ CA02/ 01838hroPEQ TD NO| Sonk- 232987 X 10#4 SEQ I D NO 14
2.11 0.23 X 10 SEQID NG _20 2.78 0.P2 X 10/ SEQID NO 23 6.16 0.32 X
10 [001461 Table 51. EffeSEQAD Mot 2®ni c| Ffpigi desodn a Murine S. aureus
infection nodel. CD-1 mce were given [1 x 108l bacteria ih 5 % porcine
mucin via intraperitoneal (IP) injection. Cationic peptide (200 g) was
given via a separate IP injection. The mce were nonitored for 3 days at
whi ch point they were euthanized, blood renoved and plated for viable
counts. The {W1K8wi Tgblecidt Upazgultionnépattefifsaf geneeipresant incd349ng S. aur eus

ISL]T, S ::tllegn( 3sg®éa?pw9%3gﬂu$ﬁ§$éj E&}pt ' 6&% -'!;E'ee gétlr{’%rll;l vﬁﬁ% qu pe lt)ildgsOg%QﬁéDM ce

NO: 30, SEQ ID NO: 7 and SEQ ID NO: 13 at concentrations of 50 pg/ml were each

shown to increase the expression of a pattern of genes after 4 h treatment. Peptide was
incubated with the human A549 epithelial cells for 4 h and the RNA was isolated,
converted into labelled cDNA probes and hybridised to Human Operon arrays
(PRHUO4). The intensity of polynucleotides in control, unstimulated cells are shown
in the second columns for labelling of cDNA (average of Cy3 and Cy5). The Fold Up
regulation column refers to the intensity of polynucleotide expression in peptide-
simulated cells divided by the intensity of unstimulated cells. The SEQ ID NO: 37

peptide was included as a negative control that was not active in the murine infection

models.
Fold Up regulation of Gene
Target (Accession Unstimulated Expression relative to Untreated
number) Cell Intensity Cells

SEQID | SEQID | SEQID | SEQ ID
NO:30 | NO:7 | NO: 13 | NO: 37

Zinc finger protein

(AF061261) 13 2.6 9.4 9.4 1.0
Cell cycle gene (S70622) 1.62 8.5 3.2 3.2 0.7
IL-10 Receptor (U00672) 0.2 2.6 9 4.3 0.5
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No Peptide 7.61 1.7 x 10 6/8 SEQIDNG 1 0 4/4 SEQID NGO 27 2.250.1X10
3/4 SEQID NG 30 1.29 0.04 X 10 4/4 SEQID NGO 37 9.65 0.41 X 10 4/4
SEQ | DNOWO3a&Bs¥x10 4/4 SEQID NO 6 1.98 0.05 X 10 3p¢T/CABG01830 NO. 7
3.8 0.24 x 10 4/4 SEQID NO 9 2.97 0.25 X 10 4/4 SEQID NGO 13
4.830.92x10 3/4 SEQID NO_ 17 9.60.41X10 4/4 SFQ [DNOQ 20 3.411 6x10 4/4
SEQ I D NO :>3Tpan§grasg (QF6387€§3§) 414 [ QQiA71 Tablyxes 52 Ebfect od7Peptigig in a
Murine EHEC|infection nodel. CDi1 nale mc¢e (5 weeks old) were|given 5.8 X
106 CFU EHEC ba ﬁ{ebgoval%té”ptraaeri toneal |165 WD|03/048383 PCT| CA02/ 01830
(I'P) injection. ronic peptidg (200 g) was given via ajseparate |P

i njection. The M@@OWW@) nonit pred 3% 3 day3.2 Tneaksent Pepti de Barvival
(%9 controlnone 25 SEQ ID NO 123 200g 100 [001481 Table 53 Up-regul ation
of patterns|of gepencadprfsisi on {n AS49 epithelial cells|induced by
peptides that are active in vivp. The 7;oeptl des SEQ ID NO 30, .:ESO NO. 7
and SEQ I D NO 13(1%1504,2@ﬁé)entrat ons Oelf7 50 9/ 4. hene 8ach| shdwn Pnct ease

t he eXpPr essron of—&a paL tern—of gefes after4—htreatrent Pept. He—WasS
i ncubat ed w t FUgkiewnUALOI8S0® epi t hélizal cell4.8fof 4458 and #Be RNAD.Gas
i sol ated, e¢envertedintotabelled—cDNA-probes—and -hybridised to Human
QOper on arra/s KERMORRY Profdie | Nt ensity of pol ynuclieotides in coptrol,
i el 1ing of cPNA

(average of | Cy3 a Fol d Gs*7 regyl afton|cofdm
i ntensity of puotynucteotide expressron T peptides st
by the intepsi tiypothetiggdtfirptginat ed cell's. The SEQ ID NO 3]

i ncl uded as|a negtg (I\{fzt ggﬁtrol [ hat s not agt4i Ve iQot he
RS ; : .

nodels. Fold Up r ion of Gene
Receptor (AF112461) 0.16 2.4 10.0 10.0 1.9

unstinul ated cell ?mgre shown ip the second colums for la
)The r
t

O—<§
©
D
e}
—
o
)
wn

Hypothetical Protein _
(AK002104) 0.51 4.7 2.6 2.6 1.0

Protein (AL050261) 0.26 3.3 2.8 2.8 1.0
Polypeptide (AF105424) 0.26 2.5 5.3 5.3 1.0
SPR1 protein (AB031480) 0.73 3.0 2.7 2.7 1.3
Dehydrogenase (D17793) 4.38 2.3 2.2 2.2 0.9
Transferase (M63509) 0.55 2.7 2.1 2.1 1.0 |

Peroxisome factor

(AB013818) 0.37 3.4 2.9 2.9 1.4

[00149] Table 54: Most cationic peptides studied here and especially the cationic
peptides effective in infection models are not significantly antimicrobial. A dilution
series of peptide was incubated with the indicated bacteria overnight in a 96-well
plate. The lowest concentration of peptide that killed the bacteria was used as the
MIC. The symbol > indicates the MIC is too large to measure. An MIC of 8 pug/ml or

less was considered clinically meaningful activity. Abbreviations: E.coli, Escherichia
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Target (Accession Unstinulated Expression relative to Untreated
Intensity Cells SEQID SEQ ID SEQ ID SEQ ID NGO 30 NGO 7 NO 13 NO 37

Cel |

Zi nc fingwo opewses n (AF061261) 13 2.6 9.4 9.4 1.0 Cel |

1.62 8.5 3.2

03/ 048383 PCT/ CA02/ 01830 Transferase

3.2 0.7

Hormreobox pr of@¥:m-quEeB0Sara)lo@cas @uirusy !

Sty vy RROREE 5hdtk PR ol

(AL022393) OEa&:rd};aénérrﬂagicacezz4 Recept or (AF112461) o 16 2.4 10.0 10.0 1.9

(AF042832) 0
Kl AA0284 Pro

nunber)

cpcirecAgenes3) S70622)

| L- 10 Receptor (U00672) 0.2 2.6 9 4.3 0. 5
AF038664) 0.09 12.3 9.7
e Pieu#omaewn

%

eléa

166 WO
7.0.1

thWﬁhlm’

4.3 0.6
fotein

Hypot hetical Protein (AKO02104) 0.51 4.7 2.6 2.6 1.0 Protein (AL0O50261)
0.26 3.3 2.8.2.8 1.0 Polypeptide (AF105424) Q.26 2 55 35310 SPRI
protein (ABOB1480) 0.73 3“902 72 7r} 3 _’m(uﬂﬁm&)se (D17793) 4.38 2.3
(2Aé053§1g) 90Tp§(ﬁ3§{e£elr gsg (ZWFE 4 f@éfefgl EI‘%bflug jftj' 3%t ca‘(l ohi)l:I pept i S(ras
studi ed her el angolgspeial all yoRbe [catiienicl pesti des geffe¢tios ih iobecion
nodels are not _significantly antimcrobilal. A dilution |series|of peptide
vos | ncuber o Vel | i BAbed bAESrin B8 nlond 2 § el 06 of o
the MG Thb SN T i o ool the M i <00l arllo (b miasuie. MG of
8 g/ or SEQID NO: 5 128 > > > 64 64

SEQID NO: 6 128 > > 128 64 64 .

SEQID NO: 7 > > > > > >

SEQID NO: 8 > > > > > >

SEQ ID NO: 9 > > > > > >

SEQ ID NO: 10 > > > > > 64

SEQ ID NO: 12 > > > > > >

SEQ ID NO: 13 > > > > > >

SEQ ID NO: 14 > > > > > >

SEQ ID NO: 15 128 > > > 128 64

SEQ ID NO: 16 > > > > > >

SEQ ID NO: 17 > > > > > >

SEQ ID NO: 19 8 16 16 64 4

SEQID NO: 2 4 16 32 16 64

SEQ ID NO: 20 8 8 8 8 16 8

SEQ ID NO: 21 64 64 96 64 32 32

SEQ ID NO: 22 8 12 24 8 4 4

SEQ ID NO: 23 4 8 8 16 4 4

SEQ ID NO: 24 16 16 4 16 16 4

SEQ ID NO: 26 0.5 32 64 2 2 0.5

SEQ ID NO: 27 8 64 64 16 2 4

SEQ ID NO: 28 > > > 64 64 128
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| ess was considered clinically nmeaningful
Escherichia 167 WD 03/048383 PCT/ CA02/ 01830

coli;

activity. Abbreviations:
S. aur eus,

E.c

oli,

St aphyl ococcus

aur eus; Pveaslgs3sPseudononas aerugi nosa; S. Typhim  Sal mpogldaazemBeritidi s
ssp. typhinurium C. rhod, Citobacter rhodensis; EHEC, Enterohaenorrhagic
E. coli. MC(g/m) Ppnfldp E_coli S aureus P a od.
EHEC Pol ynykin 0.25 16 0.25 0.5 0. 25 0.5 MIG€igdmilh 0. 25 0. 25 0. 25 Q.25
0.25 0.5 SEQ p 1 32 06—6H4—8—4 .xj.K) o128 4—4HA=~SEQ | D
NO 6 128 > %’2‘&@64 SEQ"?b N?)““‘F“> wegug.| Sy '|§K@‘£8 ERECTTY 7
SEQ | D NO 9:55@133}30?29 SEQ 1 NO>1O>>>>>>6145 SEQBD NO 12 >|> > >
>> SEQIDNO_13 > >>p> > > SEQIDNO 14 >1> > > >I> SEQIID NG |15
128 > > > 12 S64 II5NQ: D NO 1616 > >> > |> >1288EQ|[;16\10 1716 >|> A > > SEQ
ID NO 19 8 }W Scf‘gl B-NO—24 "LZ”Z H6—64—SEQ+BNG: 2"48 8 8 8
16 8 SEQ I D NG 82384 96”64 32 32 SEQUIIB N 20 8 12 24 8|4 & SEQ | D
NO 23 4 8 8 E@Qq]leosg@lDf@ 74 35 16 4 16 16 4 165EQ T DO (26 &.5(32 64
22 0.5 SEQIDNO 27 64 64 16 2 4 SEQID 28 > » > 64 64 128 [168
WO 03/ 048383| PEQ BNy @4830 8 > > 32 64 8

SEQ ID NO: 35 4 128 64 8 8 4

SEQID NO: 36 32 > > 32 32 16

SEQ ID NO: 37 > > > > > >

SEQIDNO: 38 | 05 32 64 4 g 4

SEQ ID NO: 40 4 32 8 4 4 2

SEQ ID NO: 41 4 64 8 8 2 2

SEQ ID NO: 42 1.5 64 4 2 2 1

SEQ ID NO: 43 8 128 16 16 8 4

SEQ ID NO: 44 8 > 128 128 64 64

SEQ ID NO: 45 8 > 128 128 16 16

SEQ ID NO: 47 4 > 16 16 4 4

SEQ ID NO: 48 16 > 128 16 1 2

SEQ ID NO: 49 4 > 16 8 4 4

SEQ ID NO: 50 8 > 16 16 16 8

SEQ ID NO: 51 4 > 8 32 4 8

SEQ ID NO: 52 8 > 32 8 2 2

SEQ ID NO: 53 4 > 8 8 16 8

SEQ ID NO: 54 64 > 16 64 16 32
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MC (g/m) Peptide E. coli S.aureus P. aerug. S.typhim C. rhod. EHEC SEQ
IDNO 29 2 >>16 324 SEQID NGO 30 16 > 128 16 16 4 SEQ ID NO 31 > >
128 > > owo 0338 NO 33 16 32 > 16 64 8 SEQ ID NO 34 8C¥/cao2@1884 8 SEQ
IDNO 35 4 128 64 8 8 4 SEQID NO 36 32 > > 32 32 16 SEQID NO 37 > >
>>>> SEQIDNO 38 0.53264484 SEQIDNO 40 4 32 8 442 SEQID
NO 41 4 64 8 822 SEQIDNO 42 1EXAMPLE® > 1 SEQ ID NO 43 8 128 16
16 8 4 SEQ | - 16
SEQ 1 D Nor a7 DPEPEFQRYRUCEROTIpES (NDUCE Y BACTRRIALSIGIALEING: )
> 16 8 4 4 SEQ ID NO SMB.ECUBESANIPISAGNEISTIMSEREENING> 8 32 4 8 SEQ
IDNO 528 >32822 SEQIDNO 534 >88 168 SEQID NO 54 64 > 16
64 16 32 169 WO 03/048383 PCT/ CA02/ 01830 EXAMPLE 9 USE OF POLYNUCLEOQOTI DES
| NDUCED BY BACTERI AL SI GNALLI NG MOLECULES | N DI AGNOSTI C/ SCREENI NG 1001501
S. typhi nuri [i0168s Srpp/EmugieniLRSiang: Beoli PS1 {BAd B v ern Ryehased SransSigma

Chem cal Co. . i . i f r spended
in endot oxi gg%ggi_@mgt(gtr'l“ ?Sg@ﬁﬁe@@n%f{?%%‘é ot?tg i'ﬁs‘\é@g‘i‘deeﬁzgsay
(Sigma) was emiitdxin free warer (Sigmp). Ghalanules ambeb@ynef lysae akay (Sigihs) wer e not

ts Ihg? ! ]:1: gagg!{ %/gg(gg%g.rgnrtaﬁf greBXraggrgsotE)%érll img {h'ate [ots<\g?erg%{)tn;igni?ic§nct)lr}]lcent ration

contaminated by endotoxin (i.e. <1 ng/ml, a concentration that did not cause

significant cytokine production in the RAW cell assay). The CpG
oligodeoxynucleotides were synthesized with an Applied Biosystems Inc., Model 392
DNA/RNA Synthesizer, Mississauga, ON., then purified and resuspended in
endotoxin-free water (Sigma). The following sequences were used CpG: 5’-
TCATGACGTTCCTGACGTT-3’ (SEQ ID NO: 57) and nonCpG: 5’-
TTCAGGACTTTCCTCAGGTT-3’ (SEQ ID NO: 58). The nonCpG oligo was tested
for its ability to stimulate production of cytokines and was found to cause no
significant production of TNF-a or IL-6 and therefore was considered as a negative
control. RNA Was isolated from RAW 264.7 cells that had been incubated for 4h with
medium alone, 100 ng/ml S. typhimurium LPS, 1 pg/ml 8. aureus LTA, or 1 uM CpG
(concentrations that led to optimal induction of tumor necrosis factor (TNF-a) in
RAW cells). The RNA was used to polynucleotiderate cDNA probes that were
hybridized to Clontech Atlas polynucleotide array filters, as described above. The
hybridization of the cDNA probes to each immobilized DNA was visualized by
autoradiography and quantified using a phosphorimager. Results from at least 2 to 3
independent experiments are summarized in Tables 55-59. It was found that LPS
treatment of RAW 264.7 cells resulted in increased expression of more than 60
polynucleotides including polynucleotides encoding inflammatory proteins such as
IL-1B, inducible nitric oxide synthase (iNOS), MIP-1a, MIP-1f3, MIP-2a,, CDA40, and
a variety of transcription factors. When the changes in polynucleotide expression
induced by LPS, LTA, and CpG DNA were compared, it was found that all three of
these bacterial products increased the expression of pro-inflammatory polynucleotides

such as iNOS, MIP-1a,, MIP-2q, IL-1B, IL-15, TNFR1 and NF-xB to a similar extent
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significant cytokine production in the RAWcell assay). The CpG
ol i godeoxynucl eoti des were synthesized with an Applied Biosystens Inc.,
Model 392wWODBWARBI Synt hesi zer, M ssissauga, ON., then puPCriGd2/amio
resuspended in endotoxin-free water (Sigma). The foll ow ng sequences were
used CpG 5'- TCATGACGITCCTGACGIT-3' (SEQ ID NO 57) and nonCpG, 5'-
TTCAGGACTTTCERREE T 2ble pSdescribesNG pabgyuclepides {Boyree BP'if@%ﬂ%%CEX Beted for
its ability [ : ' Yih QK LARS] VRS qfrpifdh ) Rscause no
B&teﬁ&d&?}ﬂdﬁ&@g&%ﬂﬁ@%it&ﬂs E{tgﬁt atﬁgn tk g a?&qra ¥ s

significant pro on o a or | erefore was consi‘dered as a
negati ve cothiandl5 foRNsetwaen the dired kattdriab proRaits. ZBere/wereldl® sehetl had been

i ncubated for 4h wt di um al one, 100 ng/ AL iurium LPS 1 g/m
S. aureus LTI ?lyﬂ‘r‘cwﬂm%letg% Wfrfdlﬁ(‘?’é‘ﬁﬁg‘élf‘ﬁegH¥9‘tpﬁ1a{‘§lqeaﬂ%ﬁ}’%af?’rﬁ‘l‘laf et i on of
tunor necr osjSydsatdoTbutdltNar Beéreiwtre RAMBE! dfPblynliBIRofhA R SvelkS ikettially

pol ynucl eoti derate cDNA probes that were hybridized to Contech Atlas

pol ynucl eot i tagulataddip résppuserts fhesthred daeieiitl poduserid abIFiag), whydlr indiudes mamy of t he
ctn probes {eyeachy ATRBbL 5 SN0 4T B ha SRR o an

guantified u east

i ndependent BatReén BRNGrSmére HasiiaTproERe). LT A abh@enbSiffefbniiblly Wdlsedcednd t hat
LPS treatnment of RAW264.7 cells resulted in increased expression of nore
than 60 pol ruessiontqf daslargsey sybich gt pRlygusirotidet serareieddihey Grffl ammat ory
proteins suc ind thv I AAHS (T dfGuB, 960-BY BINRSKd LY NESG2 MuP- | &,
MP-1(3, M P{hfg?j‘néﬂlﬂ’ﬁ%&gﬁnﬁmg &gg%‘gteéé i lrjlgns’gl(r?? pt i ?a%té%r s. \ihen t he
changes i n pAllyThert eetd ddy eXev eslynacieotidesl whesk dxprdsfiSn wa¥ Alterac choBplly DNA wer e

conpared, it s found that all three o t hese bacterial products

e eased t hbPSRpcacaratmat. ity PRt eotieatl SKBBtons | nos,
MP-1a, M P-ga olllpsléimbhrcbmpartitRLTAN AFG HBathRn@insluldd @k casient 170 WO
03/ 048383 PCT/ CA02/ 01830 (Table 57). Table 57 describes 19 pol ynucl eoti des

t hat were uprespenst atesnbDNhbindingpreteinal (GREBED: interéeren imdugiblegyeeins i n
that their stipml atd ratios diff | ess . th 5 faold ween the
AP o Rok Bkl b PAREP ok gyl defispight

t hree bacteri's vere a ever t hat

were down- r egidtcat@icexpyeskiBPaftér (G adatiiefst ddonpar& WL ordXlt 2 featmehi Was al so
found that there were a nunber of polynucl eotides that were differentially
regul at ed i nincbiled feskemin lﬂh'é‘t@'ﬁrfé‘émb@é:)e%qdé?mtﬁﬁﬁdl%t“sl (ERNgib)- dhsspyresullsi ch

i ncl udes many, lept.i ' | ion | evels
by nore than%f}cgief%{ﬁcefﬁtﬁggﬁv%%%iﬁ ag?%??gQﬁtg‘asgttr@l?%ﬁﬂgélgggéﬁ@ﬁTA

treat ment di péleneiddtiak leypressidniresymases, thepnke ekloibitaifférorgial abijjeet togehdat of
pol ynucl eot i des,corr;s)are to LPS ar CpG, including hyperstimnulation of

expr essi on ofertfihsubsety ghr@dynuelqotides,ng cyclins & and
[00151] The other polynucleotide arrays used are the Human Operon arrays
(identification number for the genome is PRHU04-S1), which consist of about 14,000
human oligos spotted in duplicate. Probes were prepared from 5 pg of total RNA and
labeled with Cy3 or Cy5 labeled dUTP. In these experiments, A549 epithelial cells
were plated in 100 mm tissue culture dishes at 2.5 x 10° cells/dish, incubated
overnight and then stimulated with 100 ng/ml E. coli O111:B4 LPS for 4 h. Total
RNA was isolated using RNAqueous (Ambion). DNA contamination was removed
with DNA-free kit (Ambion). The probes prepared from total RNA were purified and
hybridized to printed glass slides overnight at 42°C and washed. After washing, the
image was captured using a Perkin Elmer array scanner. The image processing
software (Imapolynucleotide 5.0, Marina Del Rey, CA) determines the spot mean

intensity, median intensities, and background intensities. An “in house” program was
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Al. There were only a few pol ynucl eoti des whose expression was altered nore
by LPS or CpG treatnent. Pol ynucleotides that had preferentially increased
expressi owo 0des38d LPS treatment conpared to LTA or CpG t Peattwanigdnc| uded
the cAVMP response el enent DNA-binding protein 1 (CRE-BPI), interferon

i nduci bl e protein 1 and CACCC Box- bi ndi ng]Fpr otein BKLF. Pol %énu_clfeoti des
that had prebeddpremeyebackgrepadh dbg Peagsia salcylates thedrotiopd @ Yaiatertht foF onpar ed
to LPS or LTA 4 ' e AnaRkRIG Q¥ thBsd it LI F) and

pr ot ease nex%lC%lng%qsu#ﬁgégqﬁggotl tseéq ndincgltse teﬁzﬂgr gﬁf%oulé LPS, LTA,
and CpG DNA BbliynudledtilebmingsioftwaneRedppoh ity pOAY. Alhelisonsides fexgick spoton
responses, they also.exhibit. differential .abilities to requlate certain
SubSet s of pSFTEEBEdRaKipg G ETEa oS it th Sp R frore e AR Ao SPAE od
are the Huma,(RekRRinalsia¥ and &drﬁiﬁ?ﬁl%ftlhﬁ@ﬁlh@fb ihdWaRks bOA11 §IRs GemeTe s
PRHU04- S1), which consist of about 14,000 hunman oligos spotted in

dupl i cate. Pexfiseisnenkrlde pelejver ddngescaerewih oflls toratdd VANALBRdomparbéied with Cy3
or Cy5 | abel ed P ln,these .e i t 9 i thelij.al . cells re

ol atod 1 SoBHEr Tris.crl o I B LIRS eon, A5G B sy it st o
over ni ght anghdnieyhat wonll &k @gefui inhliak@Osing inféction ag®ddscBellin B4blel88. f or 4 h.
Total RNA was isol ated usi ng RNAqueous (Anmbi on). DNA contam nati on was
renoved wi tEﬂ Dl\la-f ree kit (Ambion). The probes_prepared fromtotal RNA
were purifietUdnd Roseridmens saespthefundiogeligmbranges!t s tiagers %€ 422C and
washed. Af t efe uRSPidIEbted RNAIRAG YRS GAPE é&@@s@e&%ﬂ%aﬂtiﬁ@d Ky BershRbrAr ray
scanner. The inmage processing software (| mapolynucleotide 5.0, Marina Del
Rey, CA) det dortheredlathasispeCIheamimentineangli ttistetraprdiimppdcificeprebea ¢aairmadhd
background intensities. An "in house".program 171 / 8

peT! o2 01690 AL pisesis e VR r B AR Y Bl A et Db Heerty
bottom 10 % ihgingrhdri of He en@phlticSathigity of Al GBS §yafictast INDY, Qking Wilesgr i d.
Anal ysis was perfornmed with Pol ynucl eoti despring software (Redwood City,
CA). The i nt eagentiteassessrlewedoof thy bflampatery meadaaips NOddayonsgried gomparabledi an
spot intensi | at i.on_of . t. | yes W L i . i de and
conparing th%%elggkﬁ?é%g%y@ae?ggg’% “L'lgtlrelvt ‘gﬁtﬁg]%sswﬁﬂt%er%ggﬁgb@&ﬁg@ The
rel ati ve chaegessskadlable50). Getdian bloe ahagsisedrfired tlegirplarentialt stimutaivinrod|

cells can be found in.the Tables bel ow.. A numher f)f .Previ ousl y unreported
changes t hat lekaama pikjeasy dactor{LE. agprsbengf terlbct fasnlvpley baesh edPPn Tabl e
60. [ 00152] (@1ecmf bingt aiftirAaney sxdeRfehtiMehlotfle SihdNL P GRRGRIAL] dhbese
changes, the( | evel s of sel 1ecte n%seangﬁproo%t%s were a Eéf;g?se(f and
gquantifi ed byxpless®ntod TANH-yt.and Nowbtds @ssesdet] dly ELIS Angndath€bp4egulatadexpressicand
tristetraprolin-specific probe confirned

of MIP-2a., and IL-13 mRNA and down-regulation of DP-1 and cyclin D mRNA as
assessed by Northern blot analysis. The analysis was expanded to a more clinically
relevant ex vivo system, by examining the ability of the bacterial elements to stimulate
pro-inflammatory cytokine production in whole human blood. It was found that E.
coli LPS, S. typhimurium LPS, and S. aureus LTA all stimulated similar amounts of

serum TNF-q, and IL-1B. CpG also stimulated production of these cytokines, albeit to

much lower levels, confirming in part the cell line data.

[00153] Table 55: Polynucleotides Up-regulated by E. coli O111:B4 LPS in
A549 Epithelial Cells. E. coli 0111:B4 LPS (100 ng/ml) increased the expression of
many polynucleotides in A549 cells as studied by polynucleotide microarrays. LPS
was incubated with the A549 cells for 4 h and the RNA was isolated. 5 ug total RNA
was used to make Cy3/Cy5 labelled cDNA probes and hybridised onto Human
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rel evant ex vivo system by

exam ni ng t My At Y 0f the bacggld al el eMeNEgnt 8BSt T MU PRGto: )
pro-inflamat ory cytokiine production in whole human blood, It was found
that E. col il NupsherS. typhinurium LPS, and S.| Medeuenly TA a| LPSicontrbht ed
simlar amoynts of senum TNF-a, and |L-1(3. G al so stijmul ated production
of these cyflokines, albeit to nuch |ower | eVl Wonfirning in part the
cell |ine datapdAMeiLo3] Taking friger proley - €Of 1 0ES71g® reguf at edgly; E- clol i
0111:B4 LPSlin__A549 Epithelial Cells. E. coli 0111:B4 LPS (100 ng/m)
i ncreased t he ABQ$186ki pnCall-typragige fiadey pudeiaot i desSG5P A549| cel | 86.4s st udi ed
by pol ynucl eeti+de—mreroatrtayss—EPS VWH bat-ed—w-th—the—-A549—<ce-s—for 4
h and the RNA was i sol ataé(cif'*%toée‘{u&ag‘f & “was used to make Cy3/ Cy5
| abel | ed cDNA migles and hybr ifémied aznt o Human 1720W0 03/0483835.9
PCT/ CA02/ 01830__(peranlarrays (PRHU04). The jntensity of junstimulated cells
i s shown in|thMk638nd| col Diethystositapipbas5. The "W o: LPS/ codt-Bol " col um
refers to them Hy—of—potynapcleoti-de—expressipn+nLHPS—Sstmibated—cel | s
di vided by in Ihe intensity of nﬁlﬁ%‘?’? nmul at ed| cel | s7""Accesjsi on Gehe Conftrol :
Ratio: Nunber Medi a only AbiSrieesiidtdn fadied ensi ty D87451 rjing finger prijotein
10 715.8 183.7_ AF0612¢1 C3Htype zinc finger protein 565.9 36.7 aldo-keto
reduct ase fani 14210 p17793omsibiretensl. D1 35. 9 630 prot hytd$i n, al pha
168 2 31 3 I'\Lmﬂggl) UTRTTOVWT lGZpPotéiﬁ 9 1017 170.3
éukaryotic translation
U39067 initiation factor 3, subunit 2 61.0 15.9
X03342 ribosomal protein L32 52.6 10.5
Rho-associated, coiled-coil
NM_004850 containing protein kinase 2 48.1 11.8
AK000942 Unknown 46.9 8.4
serine/threonine protein
AB040057 kinase MASK 42.1 44.3
AB020719 KIAAQ912 protein 41.8 9.4
FEM-1-like death receptor
AB007856 binding protein 41.2 15.7
procollagen-proline, 2-
J02783 oxoglutarate 4-dioxygenase 36.1 14.1
AL137376 Unknown 32.5 17.3
AL137730 Unknown 29.4 11.9
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ADP-ri bosyl ation factor L04510 dormain protein 1, 64kD 139.9 213.6 U10991
& protein 101.7 170.3 eukaryotic translation U39067 initiation factor 3,
subunit 2w6D13048883 9 X03342 ri bosonal protein L32 52.6 10PET/CA02/01830

Rho- associ ated, coiled-coil NM.004850 containing protein kinase 2 48.1 11.8
AKO000942 Unknown 46.9 8 4 serin ohine r ot ein AB040057 kinase—MASK
42.1 44.3  ABSSESIE® K Ar0912 pro‘t?%‘?% 41.8 9. hCoRERL: 1_ | i ke BaUSH recept for
AB007856 bi ndypidp& oteijn 41.2 15.7 procoll agmdpdr&hb,ne, 2L11§/7e3§§ol
oxogl utarate 4-di oxygenase 36.1 14.1 AL1373/6 Unknown 32 17.3 AL137730
Unknown 29.4 11.9 173 |WD 03/048383 PCT/ CA02 M&B@@ty Acce55| on Cene Control:
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NAD 25.2 8.7 sStress-i au%@atévgmgoggﬂgggnoprotel n I 229759 V0696
cathepsin S|19.6 6.8 AKO001143 Unknown 19.1 6.4 AF038406| NADH

dehydr ogenage ARQ47470. 5 hypot he¥APal protei h AK088215 FLP20308.27.3 17. 4

'\64915 pl m 1—necooone 6 0 11 A FaVa¥oWalasal bt hot A
A Ull\luubllb LU .U [u - au.oulrl: puUuourTiT o, TCTT T

nrot
stress-induced-

M86752 phosphoprotein 1 ' 22.9 5.9
M90696 cathepsin S 19.6 6.8
AK001143 Unknown 19.1 6.4
AF038406 NADH dehydrogenase 17.7 71.5
hypothetical protein
AKO000315 FLJ20308 17.3 17.4
M54915 pim-1 oncogene 16.0 11.4
proteasome subunit, beta
D29011 type, 5 15.3 41.1
membrane protein of
AK000237 cholinergic synaptic vesicles 15.1 9.4
AL034348 Unknown 15.1 15.8
AL161991 Unknown 14.2 8.1
AL049250 Unknown 12.7 5.6
AL050361 PTDO017 protein 12.6 13.0
U74324 RAB interacting factor 12.3 5.2
M22538 NADH dehydrogenase 12.3 7.6
D87076 KIAAQ239 protein 11.6 6.5

translocase of inner
mitochondrial membrane 23
NM 006327 (yeast) homolog 11.5 10.0
AKO001083 Unknown 11.1 8.6

- mucin 5, subtype B,
AJ001403 tracheobronchial 10.8 53.4
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D29011 type,

5 15.3 41.1 nenbrane protein of AKO00237 cholinergic synaptic

vesicles 15.1 9.4 AL034348 Unknown 15.1 15.8 AL161991 Unknown 14.2 8.1
AL049250 wolonowassd2. 7 5.6 AL050361 PTDOL7 protein 12.6 1PC0/Q4028P330 RAB

i nteracting factor

Kl AA0239 protein 11.6 5 translocase of inner mtochondria) nmenbrane
NM 006327 (yesesessigmonollog 11.5 e AK001083Cemwabwn 11. 1Retis nucin
PCT] Cho2/ 1830 M8 ccs s on Gane. Gont rol ¢ Rat | pURLILY nedkEoERRyol
LPS/control |Intensity |RAP1, GIPase activatinhtdfs#g88 protein 1 10.7 7|
X06614 retinoic acid receptor,  _alpha 10 7 5 5 calciuma i i
bi ndi ng U85611 pr ot ei n|10RAPS, GTPaspagvatingt ochr ome P450, 51 10.1 10. 2
pLOsIate ninowiohed 020, BLAERIODNSOATS Tioposy Fan e L
I 9.3 35.7 |cAMR66Rs pons eetimbizneid rebépbar] slpha ndi ng poGtei n (CRE-BB5 8.9 6.
calcium and integring binding
U85611 protein 10.3 8.1
U23942 cytochrome P450, 51 10.1 10.2
AL031983 Unknown 9.7 302.8
protein-O-
NM_007171 mannosyltransferase 1 9.5 6.5
hypothetical protein
AKO000403 FLJ20396 9.5 66.6
NM_002950 ribophorin I 9.3 35.7
CAMP response element-
L05515 binding protein CRE-BPa 8.9 | 6.2
phosphoinositide-3-kinase,
X83368 catalytic, gamma polypeptide 8.7 27.1
M30269 nidogen (enactin) 8.7 5.5
chromosome 11 open reading
M91083 frame 13 8.2 6.6
D29833 salivary proline-rich protein 7.7 5.8
immunoglobulin superfamily
AB024536 containing leucine-rich repeat 7.6 8.0
chromosome 11 open reading
U39400 frame 4 7.4 7.3
AF028789 unc119 (C.elegans) homolog 7.4 27.0
signal sequence receptor,
alpha (translocon-associated
NM 003144 protein alpha) 7.3 5.9
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5-11ipoxygenase X52195 activating protein 7.3/ fntedsityhuman growt h factor
regul ated tyrosine kinase U43895 substrate 6.9 6.9 cyclin-dependent ki nase
L25876 i nhibitor 3 6.7 |Rackidongghlipauxeriagehydr ogenase 6.6 11.1 718948
SIC0.cal o1 DeshDg P10t fding YT SEOY g oL an v s DAO%E2,
lectin 8 6.1 7.6 U81375 salnh@goaiik fRiorfam|y 29 6.0 6. 4
mal i gnancy- associ at ed AFOﬁ%ﬁé&n%;&éﬁLinﬁ@? 5.3
U43895 substrate 6.9 6.9
cyclin-dependent kinase
L25876 inhibitor 3 6.7 10.3
104490 NADH dehydrogenase 6.6 11.1
718948 S100 calcium-binding protein 6.3 11.0
myristoylated alanine-rich
D10522 protein kinase C substrate 6.1 5.8
sialic acid binding Ig-like
NM_014442 lectin 8 6.1 7.6
U81375 solute carrier family 29 6.0 6.4
malignancy-associated
AF041410 protein 5.9 53
killer cell immunoglobulin-
U24077 like receptor 5.8 14.4
AL137614 hypothetical protein 4.8 6.8
mannosyl (alpha-1,3-)-
glycoprotein beta-1,2-N-
NM_002406 | acetylglucosaminyltransferase 4.7 5.3
AB002348 KIAAO0350 protein 4.7 7.6
AF165217 tropomodulin 4 (muscle) 4.6 12.3
branched chain keto acid
dehydrogenase E1, alpha
7214093 polypeptide 4.6 54
U82671 caltractin 3.8 44'.5
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killer cel

hypot heti cal protein 4.

8 6.8 nmannosyl

I mmunogl obul i n U24077 |ike receptor 5.8 14.4 AL137614
(al pha-1,3-) glycoprotein beta-1,2-N

NM 002406wamanyd3gs ucosam nyl transferase 4.7 5.3 AB002348 PKITAND3BB3pr ot ei n
4.7 7.6 AF165217 troponodulin 4 (nuscle) 4.6 12.3 branched chain keto

aci d dehydrqgenase Fl __alpha 714093 polypeptide 4 6 5 4 182671 caltractin
3.8 44.5 176\caEsimY 048383 PCT/ GAO® 01830 Ac€e88Pbn Gene| Rafierol : Ratj o:
e S S el Sont ol e L, ALODGAR oM Bl o 1neq
FLJ 11099 3.6 5.9 AL034410 Unknown 3.2 21. 3| Infiédsi@8 antigquitin 1 3.1 Q.2
ri bosomal pr ein |34 AlL049714 pseudogene 2 3.0 19 5 NM 014075 PRO0593
protein 2.9 11“15050Aﬁ§8c 279 phoé’éﬁ%@‘mase A2, | gr oup?1 E 2.8 37. 9 91039?5 |
SR N e Y A R e S S o
M28825 CDl1A|anti gen, a poIanpﬂwdaﬂ@nﬁth 8 |actin, ganmg 2, snooth X16940
muscle. entari G fbet(® FLJ11099 3.6 5.9
AL034410 Unknown 3.2 21.3
S74728 antiquitin 1 3.1 9.2
ribosomal protein L34
AL049714 pseudogene 2 3.0 19.5
NM_014075 PRO0593 protein 2.9 11.5
AF189279 phospholipase A2, group IIE 2.8 37.8
J03925 integrin, alpha M 2.7 9.9
NM 012177 F-box protein Fbx5 2.6 26.2
potassium voltage-gated
channel, KQT-like subfamily,
NM 004519 member 3 2.6 21.1
M28825 CD1A antigen, a polypeptide 2.6 16.8
actin, gamma 2, smooth
X16940 muscle, enteric 2.4 11.8
major histocompatibility
X03066 complex, class II, DO beta 2.2 36.5
hypothetical protein
AK001237 FLJ10375 2.1 18.4
AB028971 KIAA1048 protein 2.0 9.4
AL137665 Unknown 2.0 7.3
[00154] Table 56: Polynucleotides Down-regulated by E. coli O111:B4 LPS in

A549 Epithelial Cells. E. coli O111:B4 LPS (100 ng/ml) decreased the expression of

many polynucleotides in A549 cells as studied by polynucleotide microarrays. LPS
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maj or hi stoconpatibility X03066 conplex, class Il, DO beta 2.2 36.5

hypot heti cal protein AKO01237 FLJ10375 2.1 18.4 AB028971 Kl AA1048 protein
2.0 9.4 WwWDDL3BEB83 Unknown 2.0 7.3 [001541 Tabl e 56: Pol yratiGoetotss
Down-regul ated by E. coli 0111:B4 LPS in A549 Epithelial Cells. E. coli

0111: B4 LPS (100 ng/m ) decreased the expression of many pol ynucl eot i des
in A549 cel | yawcgw@n withishe podSenlle ferot h aed Wﬁ&%waay%)lat@é ugitptal RNA

03/ 048383 P d the
PA vas s ol NESHALE BHRS cofey g BEURRGA A bkl nORIR S LB DiteiR

pr obes and hyxbaiysc{PRew(lzu)u’mel-iunsaﬁtnyemsnimularedatyns {sBRbIO 4h) the Teond kblAST ty Of
unstinulated cells is i n_the seg m of the Table. The "Rati o:

LPS/ cont r ol " otGeJahler @P%r%att%LP§é¢°P‘i’i?leﬁ9]|“W rS CrS ﬁ@dhwﬁw%? de expression
in LPS siml ﬁ&l‘?ﬁu&&idd@ eQ%kéi‘@r?’mQYPS Amuliged d%il@ﬁﬁzh&e)ﬂ fin thd 'ﬁEénEﬂ&J@ft ed cells.
Accession Ce Contr ol tio: nber Media only LPS/control ~ Intensity
NM 017433 nyosstimulatedcdlB7. 8 0. 03 X60484 H4 histone fanm |y nenber E 36. 2
0.04 X60483 H4 histone fam |y nmenber D 36 9 0.05 AF151079 hypot het i cal

protei n 6028005 —nhibitor—of—DMAbinding—2—dem et MBE6843 & gat+ye
hel i x- | oop- heﬁf??sﬁ?'bt ein 30.7 0.050%8%9854 dei odi nas&on '60(:! 1yr§ﬁﬁ {ype
11 39.4 0.06 NARSE8266 matrin 3 15.7 0.08 M33374 I\I@@kﬂlggméd gggmgol(ﬂ. 8
0.09 Hono sapi ens nRNA for NUP98 AF005220 HOXD13 fusion protein, partial

cds 105.2 0, 09 Z80783 HZB hi stone fam |y, menber | Zotegsigy 10 746261 1B

hi st one farr—hmﬁg‘g;fr A9 P{ %;’:700 H2B—ht-stone lféqm—l—yb—ﬁ‘eﬁfg?% 35.3

0.12 erythrocyte nenmprane prote|

X60484 H4 histone family member E 36.2 0.04

X60483 H4 histone family member D 36.9 0.05

AF151079 hypothetical protein 602.8 0.05
inhibitor of DNA binding 2, dominant

M96843 negative helix-loop-helix protein 30.7 0.05

S79854 deiodinase, iodothyronine, type I11 39.4 0.06

AB018266 matrin 3 15.7 0.08
M33374 NADH dehydrogenase 107.8 0.09

Homo sapiens mRNA for NUP98-

AF005220 HOXD13 fusion protein, partial cds 105.2 0.09
7280783 H2B histone family, member L 20.5 0.10
746261 H3 histone family, member A 9.7 0.12
280780 H2B histone family, member H 35.3 0.12

erythrocyte membrane protein band 7.2
U33931 (stomatin) 18.9 0.13
M60750 H2B histone family, member A 35.8 0.14
783738 H2B histone family, member E 19.3 0.15
Y 14690 collagen, type V, alpha 2 7.5 0.15
X-ray repair complementing defective
M30938 repair in Chinese hamster cells 5 11.3 0.16
L36055 eukaryotic translation initiation factor 4E 182.5 0.16
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U33931 (stomatin) 18.9 0.13 MO0750 H2B hi stone famly, nenber A 35.8 0.14
Z83738 H2B histone famly, nenber E 19.3 0.15 Y14690 col | agen, type V,

al pha 2 Wb 08/048383 X-ray repair conpl enmenting defective M3@2IZAVRPHE30 i n

Chi nese hanmster cells 5 11.3 0.16 L36055 eukaryotic translation initiation
factor 4E 182.5 0.16 178 WD 03/048383 PCT/ CA02/01830 _Accession Cene
Control : RatiAccessighber Medi a only Geme/ control | nt gnGanfrolpi ndi Rgti8i ot ¢in 1
Z80779 H2B hi amly, menber G54.3 0.16 5(3 rhpo | ldase;
RB AF226869 ai‘gﬁﬁ%{ ed KRAB repressor 7.1 0.18 Dsoa‘gﬁ‘“é?"xk‘él%ﬁé‘?ﬁﬁ"q
product 91.p 0.18 AL133415 vinentin 78.1 0.19 AL(QS5@a#asity oponmyosin 1
(alpha) 41.6. 019 AJ(N5579 RD elenent 5 4 0.19 M0899 AHNAK nucleoprotein

11.6 0.19 NM 004873 B(L2- associbiidieg Bielehbgene 5 6/2 0.19 X57138 H2A

hi st one f anttyzggEgbeT N 5§ LR TahTP Shatber ((V SOPOSPHRh T pase 15 152 07 22
U96759 von Hi p%seq-Ei ndau bi ndlhir.lég pr%t e)ly’n 1 6.r6 0.22 ngr'gn ril bosonal
protein L12} U85977 pseudog&elcopaitionadleaiiase3RB-6 022 D13315 gl yoxal ase 1
7.5 0.22 ADPO 0 nknown 218. 2 2 AB032980 RU2S 246, 6 0] 22 282
integrin-li nkgggﬁ%gse 10. 135(59%%‘6‘?@@%2?%%8‘& hel i al PAY dombi ﬁgt ein 1

a

4.7 0.23 chiopsgigaciammet Kp&Agﬂ;’ié@ﬁégﬁgﬁg i2ve, ROI7TGBIA 9.6 §183

AF018081 co|l agen, type XVIII, alphal 4
AL133415 vimentin 78.1 0.19
AL050179 tropomyosin 1 (alpha) 41.6 0.19
AJ005579 RD element 5.4 0.19
M80899 AHNAK nucleoprotein 11.6 0.19
NM_004873 BCL2-associated athanogene 5 , 6.2 0.19
X57138 H2A histone family, member N 58.3 0.20
AF081281 lysophospholipase I 7.2 0.22
U96759 von Hippel-Lindau binding protein 1 6.6 0.22
Human ribosomal protein L.12
U85977 pseudogene, partial cds 342.6 0.22
D13315 glyoxalase | 7.5 0.22
AC003007 Unknown 218.2 0.22
AB032980 RU2S 246.6 0.22
U40282 integrin-linked kinase 10.1 0.22
U81984 endothelial PAS domain protein 1 4.7 0.23
chloride channel, nucleotide-sensitive,
X91788 1A 9.6 0.23
AF018081 collagen, type XVIII, alpha 1 6.9 0.24
nuclear factor I/'X (CCAAT-binding
L.31881 transcription factor) 13.6 0.24
B-cell translocation gene 1, anti-

X61123 proliferative 5.3 0.24
L32976 mitogen-activated protein kinase kinase 6.3 0.24
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nucl ear factor
transl ocati on gene 1, anti

B-cel |

| / X (CCAAT-bi ndi ng L31881 transcription factor) 13.6 0.24
X61123 proliferative 5.3 0.24 L32976

m t ogen- awODicdas383 prot ei n ki nase kinase 6.3 0.24 179 WO @8TA338830

PCT/ CA02/ 01830 Accessi on Gene Control:

LPS/ contro

pol ypepti de
phosphoi nos
0.25 H. sap
X00089 H2A
PERB11 fam
snoRNP- asso
0. 27 Ue0873
AK001284 hy
br eakpoi nt

Unknown 10.
transportin
menber 0 30

Rati o:

Nunmber

Medi a only

ntensity _kinase 11 inmmnoglobulin |anhda-1ike MP7749
3Ageassion 24 X57128 H3 Kiegeone fanily, mefbmtra: oo Rais:
ti %%¥ mase, regulatory X80907 subunit kﬁ% 18
erln\g“"(' R11) MJCSAC nRNA 734282 for mucin ‘(’par"ﬁ A ?‘ oty
histone famly, menber M4.7 0.26 ALO3523dtenbigp-|ike 2 4.6|0.26
y menber in MHC class | X95289 region 27 5 0 26 1 AJ001340 U3
ciated 55-kDa protein kingsedIog  NM 014161 HSPCO71|protein 10.6
Uukuuy\nl 614 0- I 2 reductase 1_ 844027
pot het i cal protgﬁnu@§§?8%ggdﬁmggg é w0840 synovi sarcomy, X
B eMB7927 | X53777 ripfobgepwde protein L1Y 39.5% 0. 27 ALA3S06T
0.28 AL117665 DKFZP586ML824 nr otein 3.9 0.28 ATPase ++
b, PPA2Rn 14563 hisiprefsmily, member G | 19779 4pA histBhe family,
o oa y
67028 AL O3 R o iU ITAR 3 14/ Re Sreulatory
X80907 subunit, polypeptide 2 5.8 0.25
H.sapiens (MAR11) MUC5AC mRNA
734282 for mucin (partial) 100.6 0.26
X00089 H2A histone family, member M 4.7 0.26
AL035252 CD39-like 2 4.6 0.26
PERB11 family member in MHC class I
X95289 region 27.5 0.26
* AJ001340 U3 snoRNP-associated 55-kDa protein 4.0 0.26
NM 014161 HSPCO071 protein 10.6 0.27
U60873 Unknown 6.4 0.27
X91247 thioredoxin reductase 1 84.4 0.27
AK001284 hypothetical protein FLJ10422 4.2 0.27
U90840 synovial sarcoma, X breakpoint 3 6.6 0.27
X53777 ribosomal protein L17 39.9 0.27
AL035067 Unknown 10.0 0.28
AL117665 DKFZP586M 1824 protein 3.9 0.28
ATPase, Ca++ transporting, plasma
L14561 membrane 1 5.3 0.28
L19779 H2A histone family, member O 30.6 0.28
AL049782 Unknown 285.3 0.28
X00734 tubulin, beta, 5 39.7 0.29
- AK001761 retinoic acid induced 3 23.7 0.29
U72661 ninjurin 1 4.4 0.29
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X00734 tubu

[in,

0.29 U72661 ninjurin 1 4.4 0.29 180 WO 03/048383 PCT/ CA02/ 01830
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[00155] Table 57: Polynucleotides expressed to similar extents after

stimulation by the bacterial products LPS, LTA, and CpG DNA. Bacterial

products (100 ng/ml S. typhimurium LPS, 1ug/ml S. aureus LTA or 1 uM CpG) were

shown to potently induce the expression of several polynucleotides. Peptide was

incubated with the RAW cells for 4 h and the RNA was isolated, converted into

labeled cDNA probes and hybridized to Atlas arrays. The intensity of control,

unstimulated cells is shown in the second column. The “Ratio LPS/LTA/CpG:

Control” column refers to the intensity of polynucleotide expression in bacterial

product-simulated cells divided by the intensity of unstimulated cells.

Accession/Control [Ratio Ratio Ratio Protein/polynucleotide
number |(Unstim. [LPS: L. TA: CpG:
Intensity [Control [Control (Control
M15131 20 82 80 55 IL-1B
M57422 20 77 64 90 tristetraprolin
X53798 (20 73 77 78 MIP-2a
M35590 (188 50 48 58 MIP-13
L28095 20 49 57 50 ICE
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nunber

nstim LPS: LTA: CpG

Intensity Contr ol

Control Control

37 38 15 i NOS X57413 20 34 0 28 TGH(3 X15842 20 20 21 15 c-rel

pr ot o- oncwpPaB#r3el eot i de

MB7039 20
X12531 89 19 20 26 M P-1(X Ul4332TRAMN0241886 12

IL-15 59378 580 10 13 11 TNFR1 U37522 151 6 6 6 TRAIL 57999 172 3.8 3.5

3.4 NF-KB U36277 02 3.2 3.5 2. 7 |-KB (alpha subupit) X76850 194 3 3 2.5
MAPKAP- 2 06@R4e8BB @Mr«ﬂ 3Rzmst at [Ratie495Ratigg? p Proteinypeynodeside 543 1.9
2.4 2.8 NF-2 “A[tf'lolg’ p&.1-4 4 Xg:tpg;’. 2702 1.3 2.2 2.0 vinmengin
X68932 1455 (! ) -F Z218 52 UF57°0. 6/ 0. 6 DNA pol ynerase X70472
614 0.4 0.6 D.5 B- miftdneity SEbnhiad| €onbiol PWontret!| eot i des that were
differential|y regulated by|the products LPS, LTA, and CpGjDNA.
Bacterial prpducts (100 ng/mM S. rium LPS 1g/m S. aur eus LTA or 1
M CpG were ?im:; tgopotent 1 pres of—severat
pol ynucl eot i fes. E’epﬁtide waS i ncub t he cells for 4 h and the
RNA was i sol af5di3 c@avert edBunt o [jabel ed R®NA prioligey and hybridi zed fo
Atlas arraysf The intensity| of control. upstimiljated cells is shown in the
second col umX158%2 '2Rati o LPS/ LTA/ DG Copbrol " Eelelpnota-efeopslynecledtsle] 82 WO
03/ 048383 PCELGAD2/-B1830—ihtensHy—ef—polyruect e]ﬁ—df—e*pl—esfa—eﬂ—t—n—
bacterial pr gggé‘?fsi%gl at edlgel | s 3PV| ded Dy t el i®nsi ty of unsti myl ated
cel I s. ccesspmz¥stiym o RatTgs RatToyFroterjf pgyrmucteotTde number
Control LPS: OIL}%%\ 8 Intensity Cont r ol nt rol ntrol X72307 20 1.0 23
1.0 hepat octhSQ}WBvMSBOf act op10 13 11 TNFR1

U37522 |151 6 6 6 TRAIL

M57999 |172 3.8 3.5 3.4 NF-xB

U36277 402 3.2 3.5 2.7 I-xB (alpha subunit)

X76850 (194 3 3.8 2.5 MAPKAP-2

U06924 858 2.4 3 3.2 Stat 1

X14951 |592 2 2 2 CD18

X60671 [543 1.9 2.4 2.8 NF-2

M34510 [5970 1.6 2 1.4 CD14

X51438 2702 1.3 2.2 2.0 vimentin

X68932 14455 0.5 0.7 0.5 c-Fms

721848 352 0.5 0.6 0.6 DNA polymerase

614 0.4 0.6 0.5 B-myb

X70472

[00156] Table 58: Polynucleotides that were differentially regulated by the
bacterial products LPS, LTA, and CpG DNA. Bacterial products (100 ng/ml S.

typhimurium LPS, 1ug/ml S. aureus LTA or 1 uM CpG) were shown to potently

induce the expression of several polynucleotides. Peptide was incubated with the

RAW cells for 4 h and the RNA was isolated, converted into labeled cDNA probes

and hybridized to Atlas arrays. The intensity of control, unstimulated cells is shown in

the second column. The “Ratio LPS/LTA/CpG: Control” column refers to the
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38847 20 1.0 21 1.0 hepatoma transnenbrane

0.5 thronbop

pr ot o- oncwpPaB#r3el eot i de

oietin

04113 289 1 3 Nur77 Z50013 20 7 21 5 Hras

X84311 20 12 2 Cyclin A

ki nase |igand 34169 393 0.3 3

U95826 PRO/CA0241830 Cycl i n

G2 X87257 123 2 1 EIk-1 05205 20 18 39 20 Jun-D 03236 20 11 19 14 Jun-B

83649 20 71 80 12 Fas 1 receptor 83312 20 69 91 57 CD4OL receptor

20 17 23 9 | Oidwsity of polzsudieaidg egpressiimin bacigngapodigs sitnidated pells divfed ey

X52264

protein D10 269 570 2f3 gcqzl (%6 81 20 55 59 102 Leukem a inhibitory
factor (LI FBIYLI IS 5% pr ot ease nexin 1 (PN-1) U36340 20 38 7
7 CACCC Box- binding protein 3KLF S76657 20 11 6 7 CRE-BPI U19119 272 10 4
4 i nterferonAcedsioh Wmstith.OTRaflo I [R88o VWO [R3(1648383pFiedinpdiufeicddide [ 001571
Tabl e 59: nfirmatiion of Table 54 and 58 Array |Data. a) Total RNA was
i sol ated fropyahex i feonirdd [RRO nadkdpPhageCrSti| s [and cells treated for [4 hr
with 100 ng/m S. f§ | Urli Scontrdl b pureus LTA, 1 M CpG DNA or
nmedia al ong and NorI%AE‘g{rsﬁbegP?sruvaerg 5erfo(r"?e5(c)i tthe nmenbrane was probed for
GAPDH, CD14X7230ventdon, andi.0ristg23 aproll.0 as dasmtodyedgrpweviaowsl y [ $Scot t
et all. The Lhvbhridiizationlintensilties off the Narthern blots were caonpared
to GAPDH to (37 020 i nconbPst endiles i n |I-Badi ndhermimeransmembiaig s wer e
repeated at |l east three tines and| the data showy,is I{EQI? aver age rel atli ve
| evel s of edch condijti on cgnpared|to nedila (as |[neasu edd by densitonetiry) +
standard err|pB4169) R 264.[7.3cel I 3 wer e S0.5mul atfedombbpoid@d ng/ nl S.
typhinmurium|{LPS_1 ¢/ S

J04113 289 1 4 3 Nur77

750013 20 7 21 5 H-ras proto-oncopolynucleotide

X84311 (20 4 12 2 Cyclin A1

U95826 |20 5 14 2 Cyclin G2

X87257 |123 2 4 1 Elk-1

J05205 20 18 39 20 Jun-D

103236 20 11 19 14 Jun-B

M83649 |20 71 80 42 Fas 1 receptor

M&83312 20 69 01 57 CDA40L receptor

X52264 20 17 23 9 ICAM-1

M13945 573 2 3 2 Pim-1

U60530 (193 2 3 3 Mad related protein

D10329 570 2 3 2 CD7

X06381 |20 55 59 102 Leukemia inhibitory factor

(LIF)
X70296 (20 6.9 13 22 Protease nexin 1 (PN-1)
U36340 |20 38 7 7 CACCC Box- binding protein
BKLF
S76657 |20 11 6 7 CRE-BPI
U19119 272 10 4 4 interferon inducible protein 1
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aureus LTA, 1 M CpG DNA or nedia alone for 24 hours. Protein |ysates were
prepared, run on SDS PACGE gels and western blots were perforned to detect
LIF (R&DvEBywsnesss). These experinments were repeated at | ez€t/GAOB30i mes
and the data shown is the relative levels of LIF conpared to nedia (as
measured by densitonetry + standard error. c) Supernatant was collected

f r om RAW mac [93hzlgeTable|39: Coafirmation phTablg Sqgynd S8Array\Dataa ToighRINPS, 1
g/m S. aureus LT M r ia al ar ,2 hour ted
Por the amouites Pk T BT TRen KA ERulaff Sl She it iiefiop e bR
accunul ati on1gd né/hﬁ'SS{yﬁ}@M@trMQ neS.abed/int 8. dirkids LEAWM LM EHE DNA 8 metiRAgENt as
described previously [Scott, et all. The data shown is the average of three
experinent s alengamhartiere blass weRelegfornyed the wembrimeodasqrrolgst foeGAE®PHL.PS LTA
CpG CDl4a 1 .2+0.4 1. 8+40.2 1.5+0. 3, Vinmentina 1.Q 1.2+ 1. 5+0. 05

P 3e0. 07 Tri SPae; Aeafin el iffehl s tes iR IRy by it Fhe3- 517

2. 7+0. 6 5. 1+AyHridid¥Gon $ntdnsitich 6 TheébNahesn Blbtslwere cd@ippard@i®B/APHEBR3 ook for

PCT/ CA02/ 01830 [001581 Table 60. Pattern of Gene expression in A549 Human
Epi t hel i al cHCPRSistelsigsdpinagdingg These saRarEpensy weredpraaradrig [ssef thea tigss epds) . E.
col'i 0111:B4, %§ta(si1§gr '@We%éra%@&qa‘?ﬁﬁ?& [P eGPEdRRIfR rlomcp fLR1Y media (as

pol ynucl eotides I n 255 cells as studi eg by pol ynucl eot| 3e m croarrays.
LPS was i ncubatsdedbyt dershenéo) S aaidasd éroor. 4 h and the RNA was isolated. 5
Vg total RNA was used to nmake Cy3/Cy5 | abell ed cDNA probes and hybridi sed

onto Hunan e s,. ( PRHUQ4 The, e | es .of pol ynuc tid

expressi on gﬁa’?}%&é%é%?%ﬁg(‘g?rﬁﬁpﬁ%‘{?&dc‘%‘lﬂ? i%l’i%’?ff’%gméf‘ %3? 1tH¥Z’Hl % fold

intensity le I . F t . Accessi on
Nonber Gene UResERRAIE L8 CEDIAR HRiF Aohtor DA PR b (oo

receptor 2 NMep&2ad Iin beSsP AGEHelskintl aregtetrablosrwere peridrated ta&8RIIF
575 tunor

Factor T ocoplBDSlsFskriNey: SERBENS Herd SRS e leto N PeCE ey 09 -
shown is the relative levels of LIF compared to media (as measured by densitometry)
+ standard error.
c) Supernatant was collected from RAW macrophage cells treated with 100 ng/ml S.
typhimurium LPS, 1 ng/ml S. aureus LTA, 1 uM CpG DNA, or media alone for 24
hours and tested for the amount of NO formed in the supernatant as estimated from
the accumulation of the stable NO metabolite nitrite with the Griess reagent as
described previously [Scott, et al]. The data shown is the average of three experiments

+ standard error.

Relative levels
Product Untreated LPS LTA CpG
CD14* 1.0 22+04 1.8+0.2 1.5+0.3
Vimentin® 1.0 1.2 +0.07 1.5+ 0.05 1.3 +0.07
Tristetraprolin® 1.0 55+0.5 55+1.5 95+1.5
LIF 1.0 28+1.2 27+0.6 51+1.6
NO® 8+1.5 47+2.5 20+ 3 21+15
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J03925 cAMP response el enment-binding protein MA4788 RAP 1, GIPase
activating protein NM 004850 Rho-associ ated ki nase 2 D87451 ring finger
protei n WO 033875 Unknown U39067 eukaryotic transl ati @aTIGNROEBD ON
factor 3, subunit 2 AKO00942 Unknown AB040057 serine/threonine protein

ki nase MASK AB020719 KI AA0912 protein AB0O07856 FEM 1-1i ke death receptor
bi nding protein AL137376 Unknown AL137730 Unknown MB0696 cat hepsin S 185

S o AR

prot easone supudgilatédaiygbidtergal sigrAlihiphaéRchlek (INS). EDBJ}@MINBQ&Q@@ODrOteI n
AJQ01403 nucin 5, subtype B, tracheobronchial J03925 integrin, alpha M
EXAMPLE 10 ARZ/ER) Nereye@mtm@smnpﬁ@mmo yReglensies BraFeRralls & Modiedibons

[ 001591 The ot he
Aneri can Typéa%h %ldrtﬂggeg?’(ll%gct on ?‘@&?&u%ﬁ%@ﬁﬁhé"%ﬁiﬁgﬁg fgrﬁ%i\}}\ﬁﬁ?nm Luri a-
Ber t ani ( LB) Rbirowhs 1sEkatednﬁq:lgomab@NA| wdsasetd eeakelOy3rCyh Biblehedac]]IQB prbbes| ask

i nocul at ed from cer ol ulture ernight with
shaki ng at 3%‘€dh>‘[b6‘d§ff§tof‘t92é %hﬁ?@“ aw@%‘i@}@e hesexamp ®% cel | o/ vel 1)
vere seeded polyRdbidmide eQﬂn@Es@&) chaﬁ tigILiP8 sviﬁm@tealclamstl%grelsangtglréa%r@hmzil umto
give a nomnal nmultiplicity of ection (MJ) of approximtely 100,

bacteri a mr@lémmitﬂﬁy@ucmg@otw& treaierd eaflsifrom unte@d qeflsn f or 10 minutes to
synchroni ze infection, and the infection was allowed to proceed

Accession Number Gene
AL050337 interferon gamma receptor 1
- U05875 interferon gamma receptor 2
NM_002310 leukemia inhibitory factor receptor
U92971 coagulation factor II (thrombin) receptor-like 2
229575 tumor necrosis factor receptor superfamily member 17
31584 Chemokine receptor 7
J03925 cAMP response element-binding protein
M64788 RAP1, GTPase activating protein
NM_004850 Rho-associated kinase 2
D87451 ring finger protein 10
AL049975 Unknown
U39067 eukaryotic translation initiation factor 3, subunit 2
AK000942 Unknown
AB040057 serine/threonine protein kinase MASK
AB020719 KIAA0912 protein
AB007856 FEM-1-like death receptor binding protein
AL137376 Unknown
AL137730 Unknown
M90696 cathepsin S
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for 20 mn in a 37C, 5% CX2 incubator. Cells were washed 3 tines with PBS
to renove extracellular bacteria and then incubated in DVEM + 10% FBS
cont ai ni ryO 030@383 1 gentamicin (Signma, St. Louis, MO toPKkiridaoanys3o

remai ni ng extracel lular bacteria and prevent re-infection. After 2 h, the
gentam cin concentration was |lowered to 10 pg/m and nmintained throughout
the assay. Qel | sAk0&14F et rented vmth i nhi b| t@plnoMar 30 min prior to

i nfection at rg—cpreehrtratoRs M-PB.—98050—(-Cal-bt-echeny, 50
M U 0126 (Pr omg&i,ﬁ3giw di phenyl i odoni uml\{‘ﬂgﬁ)dehﬁ‘g@ge%ﬁﬁ acet ovani | | orle
(apocynin, AGTT@KO00313T™M ascor bi ¢ aci thyotidtBal proteinMIDb3@Cet yT cystai ne
(Sigm), and 2 M N-L-nononet hyl arqginine (L- NM@A 186 WO 03/048383

PCT/ CA02/ 01830 I\/M5681,|$ ar Pr obes) or 2 m\/l N@lmﬂﬂmﬁ)@ﬁm hyI argi ni ne
(D- NMVA, Molteew ) bes}—Fresh—inhi S—wer-e—at rediately—dfter
infection, at 2 h, 23%1\’6 8 h| post-i nf B'i?ttelaf)‘?{“‘f 3”@!’1”56;5@3;%? ﬁcy Cont r d
cells were treat @ gay84R €qui val ent vol unes of ylideRpNyl sul foxi de (DVvB(Q) per

mL of media.l Intracellular survival/replication of S._Typhinurium SL1344
was det ermni ned ustiO't‘fhe gent ani ci n- resi st alﬁb“eAQ\BQayoteas previously

descri bed. Br+efd Fs—were—washed—+tw EJ\,..mm cin,
lysed with 1% Tr A@R %93100/ 0l 1% SDS HH“%‘B’é Sélpiyfellﬁ gﬁglefﬂr%cﬁ%gt - infedtion,
and numbers [0f T nGHeRl Tul'ar| bacteri a cal cuiaggth, hiphFME Ol ony counts or| LB
agar plates.| Under these inflection conditions,” nacrophages contained an
average of 1 bacteriumper cell as assessed by standard plate counts,
which permtted analysis of macrophages at 24 h post-infection. Bacteri al
filiamentation is related to bacterial stress. NADPH oxi dase and i NOS can
be activated by MEK/ ERK signaling. 'ImeAMmsElhoS (Table 61) clearly
denonstrate that the alteration of cell 1%nal in |s a nmet hod whereby

intracel lul ar Sal nonel | a | ALEERI NﬁSIGNAM GeEQ TEfAlis since bacteria to
up-regul ate nultiple genes A@Amﬁﬁ @ES ﬂ%ﬁéﬁéﬁgy of bl ocking

signaling represents a ge st infection.
[ 001601 TabI e 61: Effect of the Signaling Mlecule MEK on Intracellular

Bacteri a d RAWcel |l 's. .Treat nent ffect .0 None NMEK
i nhi bitor U M’Z%s]Deﬁ}F woRglia Lyphimugipm sirain Sl 36 W@Bﬁetlaé‘tefié'lom@@r ess)

Increase in WRRBAHPESe Gflnir® Cofle&lonUATCSManhy¥ali VA AddBrown in Luria-

Bertani (LB) broth. For macrophage infections, 10 ml LB in a 125 mL flask was

inoculated from a frozen glycerol stock and cultured overnight with shaking at 37°C
to stationary phase. RAW 264.7 cells (1x10° cells/well) were seeded in 24 well plates.
Bacteria were diluted in culture medium to give a nominal multiplicity of infection
(MOI) of approximately 100, bacteria were centrifuged onto the monolayer at 1000
rpm for 10 minutes to synchronize infection, and the infection was allowed to proceed
for 20 min in a 37°C, 5% CQO; incubator. Cells were washed 3 times with PBS to
remove extracellular bacteria and then incubated in DMEM + 10% FBS containing
100 pg/ml gentamicin (Sigma, St. Louis, MO) to kill any remaining extracellular
bacteria and prevent re-infection. After 2 h, the gentamicin concentration was
lowered to 10 ug/ml and maintained throughout the assay. Cells were pretreated with
inhibitors for 30 min prior to infection at the following concentrations: 50 uM PD
98059 (Calbiochem), 50 uM U 0126 (Promega), 2 mM diphenyliodonium (DPI), 250
uM acetovanillone (apocynin, Aldrich), 1 mM ascorbic acid (Sigma), 30 mM N-
acetyl cysteine (Sigma), and 2 mM NG—L-monomethyl arginine (L-NMMA,
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MEK i nhi bitor PD 98059 Decrease bacterial filanentation (bacteri al

stress)' Increase in the nunber of intracellular S. Typhinurium 187 WO
03/ 048383wBb@3043382/ 01830 Treatnmenta Effect 13 NADPH oxi da&s&/dAshioiH3o or d
Decrease bacterial filamentation (bacterial stress) |Increase in the
nunber of intracellular hijmuri um EXAVPLE 11 ANTI - VI RAL ACTIVITY

[ 001611 SDF- MO@FU@)‘?I@G%@%QM&I rR-mongmethyhprainipa FrNMM A Molecwlar ecept or -
CXCR4. The c

potont i al - ¢ ooy eshIFRBh Gl o pdtba el B sROTCSL S Ar n
structure of p&dinfectiothiolzintwe parhcypaCadtiod bel(saverheemd avith equp@kent voleinys

charged surface, features, t re critjc in binding tothe negatlvely
char ged ext r GEEISIPAIIOY @545348@4@&% ﬁr@%afmmeﬁ#@?r suryygkeepligasion of

chenoki ne degi T%Hl%@ﬁumssmbhzl%}a%%et%%d %ﬁ@%@eﬁtta%mﬁrreﬁgm'e%gs% 44 m cking
the structure of ionic property of chenokines may be useful agents for the

t reat nent of px4iddsly-desdrrifed cBriefiy, cells wers washadd wideawith RBSdatrémmiec pepti des

act s oxcra ST ED 2 e TRPAT OB 2 SEPCR R end BEWBEE {1 ove.

Human Jur kat infedth] nd MiitRrd sSiHeReNAREbAGerh calchieed frékh cbrd)n‘j kReamst axLy medi um
(RPM 1640 / 10mM Hepes / 0.5 % BSA). Mgration assays were perforned in

24 wel | plat asargpdtery Wnder thess idestine sanditionsamasiephagens@iiged apaveagge.of 1
Briefly, pep rQl, i pl aced
in the | O\A/erbhcﬂgrﬁ&qap &Ové%lhlag gs:e%%%yggﬁ&srﬂ%y tgcol‘%'gs? }W] Weﬁag'geqag%%gtg f0 t he
upper chanbemaciphages 3t 24 h pdstddfectidh Baoveritiefilianfencagioh $s tehidd doddcterinlgr at ed
into the | ower c was determ.ped using flow rretry The medi um
fromthe | owndfesg m&* %‘iﬂsﬁég‘ig{ﬂbgﬁ?'b%??“é(atﬁﬁgxé\éﬁl(?%? signalingorke gati ng
on forward %Qltﬂﬂﬁle%%fe@ﬂ%H&n@%&ﬂa%@ﬁat‘%ﬁé &lte?'ﬁmn'o? cef[@%nﬁ‘l ‘é‘)‘%(a n‘i’%%dd/ ‘rf

cells was conpared to a % m gration control

cells had bewﬂlembpmttaedlulah S@mbwlaumﬁegthmeam be\msoltyh@erﬂfjms semclbadu@ia toount ed
on the FACscan f Lt f‘H‘E The res tﬁ{ ﬁrmnst{@telﬂhhat t.he addition of
peptide resul®EEEF QR ?%‘f'}els Shgpan ¢ 3 SGFAERBRT BPkiNg S ekat T-cel I s
(Tabl e 62) prpbabhty alg¥ndrilfthetabE bNGefagRbainst infection.

[00160] Table 61: Effect of the Signaling Molecule MEK on Intracellular Bacteria
in IFN-y-primed RAW cells.

Treatment” Effect’
0 None
MEK inhibitor U 0126 Decrease bacterial filamentation (bacterial
stress)®

Increase in the number of intracellular S.

Typhimurium

MEK inhibitor PD 98059 Decrease bacterial filamentation (bacterial
stress)®
Increase in the number of intracellular S.

Typh.imurium
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expression (Tables 63 and 64). 188 WO 03/048383 PCT/ CA02/ 01830 [001621

Tabl e 62: Peptide inhibits the mgration of human Jurkat-T cells: Mgration
(9% Experwoman4®3ssitive SDF-1 SDF-1 + Negative control (P00/angeaissoSEQ | D
1 control (50 g/m) 1 100% 32% 0% <0.01 % 2 100% 40% 0% 0% [001631 Tabl e
63: Correspaondi ng polynucleotide array data to Table 56: Unstinulated Ratio
Accessi on Pol ynucl Mammﬁ‘ eot | de I nt enS| ty pepti dﬁffeqﬁunber eot | de /

Functi on Unst+mHated uu,. GXCR
003643 Tabl o AYNDED P MITG" FACS SIS 5 COBY ik Bagieral
Concentration Fold Increase in ProtgisiessfPeptide (pg/ m) Expression CXCR-4
SEQID NO 1 10 No change SEQ ID N1 50 1.3+40.03 SEQID NO 1. 100 1.6
+0.23 SEQ IDNG 3 100 1.5+0.2 189 \(\inasrseastheaumbiy cfroraligkosS. [ 00165]
Al t hough the invention has been desgri gﬁ‘ MMth reference to the presently
preferred epbodi nent, it should be und&r's that various nodifications
can be nmade w thout departing fromthe spirit of the i nvention.
Accordingly, the invention is limted only by the following clains. 190 WO
03/ 048383 PCT/ CA02/01830 WHAT IS CLAIMED IS: 1. A nmethod of identifying a
pol ynucl eotide or pattern of pol ynucﬂ;ggMﬂgE regul ated by one or nore
sepsis or inflammatory induci ng agents an Fln bited by a

ANTI-VIRAL ACTIVITY

[00161] SDF-1, a C-X-C chemokine is a natural ligand for HIV-1 coreceptor-
CXCRA4. The chemokine receptors CXCR4 and CCR5 are considered to be potential

targets for the inhibition of HIV-1 replication. The crystal structure of SDF-1 exhibits
antiparallel B-sheets and a positively charged surface, features that are critical in
binding to the negatively charged extracellular loops of CXCR4. These findings
suggest that chemokine derivatives, small-size CXCR4 antagonists, or agonists
mimicking the structure or ionic property of chemokines may be useful agents for the
treatment of X4 HIV-1 infection. It was found that the cationic peptides inhibited
SDF-1 induced T-cell migration suggesting that the peptides may act as CXCR4
antagonists. The migration assays were performed as follows. Human Jurkat T cells |
were resuspended to 5 x 10° / ml in chemotaxis medium (RPMI 1640 / 10mM Hepes /
0.5 % BSA). Migration assays were performed in 24 well plates using 5 um
polycarbonate Transwell inserts (Costar). Briefly, peptide or controls were diluted in
chemotaxis medium and placed in the lower chamber while 0.1 ml cells (5 x 10° / ml)
was added to the upper chamber. After 3 hr at 37°C, the number of cells that had
migrated into the lower chamber was determined using flow cytometry. The medium
from the lower chamber was passed through a FACscan for 30 seconds, gating on
forward and side scatter to exclude cell debris. The number of live cells was
compared to a “100 % migration control” in which 5 x 10° /ml cells had been pipetted
directly into the lower chamber and then counted on the FACscan for 30 seconds.
The results demonstrate that the addition of peptide results in an inhibition of the
migration of Human Jurkat T-cells (Table 62) probably by influencing CXCR4
expression (Tables 63 and 64).
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cationic peptide conprising contacting the pol ynucl eoti de or

pol ynucl eotides with one or nore sepsis or inflammtory inducing agents,
cont act i nyoti3m4$388 ynucl eotide or pol ynucl eotides with a eatmi@woigsepti de
ei ther simultaneously or imediately thereafter, and determ ning a change
in expression, wherein a change is indicative of a polynucleotide or
pattern of polynucleotides that is regulated by a sepsis or inflamuatory

i nduci ng age .8 .cationi c .pnepti N d of claim1l,
wher el -t e N2 TBRTRY PR SHE HeimRERERER hodtan IHRFRIRS 7' oG DA
bacterial conponents or whole cells, or related agents. 3. The nethod of
claim 1, conprising determ ning the | evel Migraespr(€9si on of the

pol ynucl eotiide prior to and follow ng cont acting with the sepsis or
i nfi ammat or y| EXPIIREMg agdrtitive A pol SN eot|i deSBF-bobl yrjuci Negatiye pdttern
identified by the method Qfnabpi M| 11087 Anpolynqﬁyggbhde of ¢bairhl 3
wherei n the jpol ynucl eoti de encodes| a pol'ypept|ide I nhvol ved in an
inflammat ory] or septic| response. 6. A nethod df K3lemg/inflyi ng an agent tihat
bl ocks sepsi|s—or_inflammtion conprisi conining a polynucl eotide gf
claim5 with an dgent,| whel® % expressﬁ%%o of [the pofeynuci|eot F#81% tHe
presence of [theggent s Ngid,ated as gggpar eq W tifgexprgssionggn the
absence of tlhe agent and erein tlhe nodulatign in expression affectg the
inflammatory or septic response. 7. The nmethod of claim®6, wherein the
effect is inhibition of the inflammatory or septic response. 8. An agent
identified by the method of claim6. 191 WD 03/048383 PCT/ CA02/ 01830 9.
The agent of claim8, wherein the agent is a peptide, peptidom netic,

chem cal conpound, nucleic acid nolecule or a polypeptide. 10. The agent
of claim 8, 463} nTable 63eGvirdwonding pbhotddotideamagl@al D Thakle$654. 11. A

nmet hod of identifying a pattern of polynucl eotide expression for inhibition

ricol N ~nNnt ant 1 oNny r\nll ! o\t

of an i nfl| apretory—er——Septie—+esponseconpri-SHag—conrtactingre S+
LPS, LTA, CpG DNA and/or intact bact or| GnsEimyla eriaIRéAtb‘brrpone‘ﬁ??Sﬁ'?f‘the

presence or | RoEmaeE |Oof PolaidciidtidePept|i dentedsityeCt|i Ngeptidat t €f N Nefmber
pol ynucl eotide expregssion for the cellfs in the priesence and| absence of the
peptide, whetdide/t he patt dfunctignt he prlesence of t|Hénysépulated | r epresent s
i nhibition op.aR;J nfil ammatory or septijc response.

D -

CXCR-4 Chemokine receptor 36 4 D87747

[00164] Table 64: Corresponding FACs data to Tables 62 and 63:

Concentration Fold Increase in Protein
Peptide (ng/mi) Expression
CXCR-4
SEQID NO: 1 10 No change
SEQ ID NO:1 50 1.3+0.03
SEQID NO-1 100 16+0.23
SEQ ID NO: 3 100 - 1.5+0.2
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12. The method of claim 11, further conprising contacting cells with one or
nore conpounds suspected of inhibiting an inflanmmtory or septic response
and i dentwDyBfgs3sa conpound that provides a pattern of polPgmuoe0tssade
expression simlar to a pattern obtained with a cationic peptide that
inhibits an inflamatory or septic response. 13. A conpound identified by
the method of claim1l1l. 14. A nethod of identifying an agent that enhances
innate imunity conprising: contacting a polynucl eotide or pol ynucl eoti des
that encode a polypeptide involved in innate imunity, with an agent of

i nterest, mherein expression of the polynucleotide in the presence of the

agent is nod atgg as conpared wi.th expression of the polynucleotide in the
absence of tK¥183knAlthpgeh e inventiombashsar fiescabed with F%fE@P%Fn‘OrtE"sBﬂeﬁ@t ¥n
enhancenent gfefé&eaaén%ddimwa' it ¥nouldPbe ditferdiEid EHQ \%oGé Aot AriondReh Fé n the
agent does not stinulate a septic reaction. 16. The method of claim 14,
wher ei n t he agdatwithnlrideparsing liewm diklspimtraf thleynmntleep%acordmgspbe\mfenticgﬂlsV\D
03/048383 PCﬁ Cfﬁﬁﬁfﬁf R %7 Th nethod of claim 14, wherein the agent

bl ocks the i fHfY YPyng followiRs (laimsas honse. 18. The nethod as in any of
clainms 16 or 17, mhereln t he agent increases the expression of an
anti-inflannatory encodi ng pol ynucl eotide. 19. The nethod of claim 18,
wherein the anti-inflammatory gene is selected from a subset that includes
IL-1 R antagoni st homolog 1 (Al 167887), IL-10 R beta (AA486393), IL-10 R
al pha (U00672), TNF Receptor nenber 1B (AA150416), TNF receptor nenber 5
(H98636), TNF receptor nenber 11b (AA194983), |K cytokine down-regulator
of HLA Il (R39227), TGB inducible early gromh response 2 (Al473938), CD2
(AA927710), glucocorticoid-rel ated pol ynucl eoti des (AK0O00892), or IL-10
(M6762720. 20. The method of claim 19, wherein the agent inhibits the
expression of TNF- al pha. 21. The nethod of claim 19, wherein the agent
inhibits the expression of interleukins. 22. The method of claim 23,
wherein the interleukin is IL-8. 23. The nethod of claim 16, wherein the
agent is a peptide. 24. The nethod of claim 23, wherein the peptide is

sel ected from SEQ | D NO 4-
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54. 25. An agent identified by the nmethod of claim14. 26. An agent of
claim?25, wherein the agent is a peptide, peptidomnetic, chem cal
conmpound,woro3a4838x| ei ¢ acid nol ecul e. 27. A nmethod of i demCirfcaong18a0 pattern
of polynucl eoti de expression for identification of a conmpound that

sel ectively enhances innate inmmunity conprising: 193 WO 03/048383

PCT/ CA02/ 018 X0HAJSeCLAAMED B8t t ern” of pol ynucl eoti de expression for cells
contacted in the presence and absence of a cationic peptide, wherein the

pattern in the prgs . . i i i f innate
i mMmunity; detecti g\gﬁg&ﬁg% {lgrgﬁr}ﬁgg%gagédﬁr&g[egg???ﬁ té%g?&eﬁs%iworﬁtci‘eggdegel S

cont act ed i nrdgntatedbyeserne encé sepstsas tinfeanpaiondindudieg egentssanddhliibited bv 4 h t he
test conpound that is simlar to the pattern observed in the presence of
the cati oni cCHEPG RERLIAG COMPRiRGREqNRCtiaE the PAlyisisatide prRalyRisleoHdessVithARg e
imunity. 28 OB o kS t ; I3 : The
method of cl ai @1027, %gggpﬁﬁ’wﬁg&ggﬁdp“%ﬁﬁda@g'gggo E%? t"g% tih?}ﬁ’?maémédg%tri c
reacti on. 30polyheclemidaowitbfa calianiop@ptidewiitbersiimultdneopdy yninohedistelye expr essi on
pattern incl ude§ exaéjgstsi an. of pro-infl ammat or ol anI eot | es. 3# The
met hod of cl MIERSE: URERETHRINgS PRES Rier BB efoR § SURIEER I S ¥ ude
ring finger psi9h&dleotite of PRIAR &) pol ﬂdlé&#d&ﬁﬂh@@i@ké;g@ld@écpﬁ)e@ Bepkisase MASK

( AB040057), KIAA0912 protein (AB020719), KIAA0239 protein (D87076), RAPT,
GTPase act i vitflapgnasergtiedusing qgepuandgyducediy 2-cpligic geritds: recept or  bi ndi ng
protein (AB007856), cathepsin S (MB0696), hypothetical protein FLJ20308

(AKO00315), _pim1 oncogene (M4915), proteasone subunit beta type 5
(D29011), KI AA0238he metiodioh clams 2o wbsreinghe pepsis of inflappeatpry indediehdgeshishi al

(AJ001403), ¢£pWR I i ndi p i el in al pha M
(J03925) , rnbt 3 LR R ERG NG, bttt 1?%%‘%%&%%%%’%%{&&%&? 050361)
unknown genes (AK001143, AK034348, AL049250, AL16199, AL031983), retinoic
acid receptor (X0 i 0= >

U52219, u2245‘1, Aﬁ@%@g‘-?@%gfgg{}g) &'ﬁﬂ%&ﬁ%ﬁ‘?ﬁ%ﬂ{ﬁgﬁ%@éré’g‘%%sﬁi%?& 31%’
(L31584), t upulynudertids ipsiof @cindifoll@ciapicontactigpeitlf awiskysin@nibBammatofy?29575) ,

i nterferon gagm receptor 2 (U05875), cytokine receptor-like factor 1

( AF059293), 9488 A8t oki ne receptor (AF053004), coagul ation factor |1
(thronbin) receptor-like 2 (U92971), |leukem a inhibitory factor receptor

4. A polynucleotide or polynucleotide pattern identified by the method of claim
1.

5. A polynucleotide of claim 3, wherein the polynucleotide encodes a

polypeptide involved in an inflammatory or septic response.

6. A method of identifying an agent that blocks sepsis or inflammation
comprising combining a polynucleotide of claim 5 with an agent, wherein expression
of the polynucleotide in the presence of the agent is modulated as compared with
expression in the absence of the agent and wherein the modulation in expression

affects the inflammatory or septic response.

7. The method of claim 6, wherein the effect is inhibition of the inflammatory or

septic response.

8. An agent identified by the method of claim 6.
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(NM_002310), interferon gamua receptor 1 (AL0O50337) or any conbination

t hereof. 194 WD 03/048383 PCT/ CA02/01830 32. The nethod of claim 27,

wherei n tWe oaxgm3exsi on pattern includes expression of polpgmuioeotdsdes
encodi ng chenoki nes. 33. The nethod of claim 27, wherein the expression
pattern includes expression of cell dlfferentlatlon factors. 34. The

net hod of cl &i m 2The ograt ef flaih, whdrein ilg 2gsnt ga F@Rﬁb‘i‘%ﬁ’%ﬁt&ﬁ’“}jﬁ‘ﬁl%ﬁheml%hl udes

expressi on of gé)undsmcflé’;}ggmﬁ el\g%ﬁ)e(g e&é&p%nﬁe met hod of claim 34, wherein
no

the cell surf@ce receptors receptors or integrin
receptors. 36. A nethod of identifying an agent that is capable of

sel ectivel y_ ANaNGhofeert DAL, bIMDLEXCOBRAE ¥ PAeiHIRASEOT® RBEL)

contai ning a pol ynucl"eot rde or "pol'ynucle es that encode "a po[ypeptlde
involved in innate immunity, with an agent of interest, wherein expression

of the polynygl eoy rﬁ%h&ﬁ oﬁf&!eé{tﬂ‘?’ﬁléy e adfiSor gd nﬂ@leBﬁ@é&%fe‘%s@B f&ﬂﬁhnﬁﬂf%rﬁt IS

nodul at ed as conpare expre on 1 n the absenc e agent and
wherei n t he ofradinflamechtay jpr egpsic oespoesulotrprisimgenhancenent of i nnate
immunity. 37. The nethod of claim26 in which the pattern of expression is
utilized in screening for conpounds that enhance innate immunity. 38. A
conpound of cl ai m@&acth@eekﬁ with h@ScbﬁﬁoGpG BN Amnt/ar e8aa hectold ordbagterial
chenoki ne recqﬁtor gre35|o ound of claim 38, wherein the

chenoki ne or “CHBPRSREA t}}ee%r@sﬁf’%eror%bsertﬁﬁ CaliQRiEPepddey  ccR6, M P-1 al pha,
IL-8, MCP-1, MCP-2, MCP-3, MCP-4, or NCP 5. 40. A compound of claim 28,

wh [ h d d i heny cal d
el o ¢ aci d o efdrunesGuRR fPouBER BT S SOC b T R of |

identifying and &gende dfhl@épdp’ﬁd@&ﬂiébélﬁ t1@f pageinin SPpresmsé bothe pepdeocki ng
septic or inflammtory responses and enhancing innate imunity conprising:

contacting arepsesentsnkition agen nflampsrary 98 FeRYEreRpOBIE- pol ynucl eot i des t hat
encode a pol ypeptide capable of suppressing inflammtory or septic
responses and ii) a polynucleotide or polynucleotides that encode a

pol ypepti de i 13v ol Fegmephod of gkagm 11, further comprising contacting cells with one or more

compounds suspected of inhibiting an inflammatory or septic response and identifying
a compound that provides a pattern of polynucleotide expression similar to a pattern

obtained with a cationic peptide that inhibits an inflammatory or septic response.
13. A compound identified by the method of claim 11.

14. A method of identifying an agent that enhances innate immunity comprising:

contacting a polynucleotide or polynucleotides that encode a polypeptide
involved in innate immunity, with an agent of interest, wherein expression of the
polynucleotide in the presence of the agent is modulated as compared with expression .
of the polynucleotide in the absence of the agent and wherein the modulated

expression results in enhancement of innate immunity.

15.  The method of claim 14, wherein the agent does not stimulate a septic

reaction.

16.  The method of claim 14, wherein the agent inhibits the inflammatory or septic

response.
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imunity, with an agent of interest, wherein expression of in the presence
of the agent is nodulated as conpared wth expression of the

pol ynucl ewDiod®48383 pol ynucl eotides in the absence of the &gertAoantB3nherei n
t he nodul at ed expression results in suppression of inflammatory or septic
responses and enhancenent of innate imunity. 42. A nethod for inferring a
state of inf&6ti ofh¢ methodwheiim dA, whaspiadhe ageshdlacksihe indlapmaatory a5 s8Rfice of

t he subj ect coqgkgsing identifying in the nucleic acid sanple a
polynucleotiﬁﬁpexpression pattern exenplified by an increase in

pol ynucl eoti de expression of at |east 2 polynucleotides in Table 55 as
conpar ed to #8.nonThaimetioeds irsatyj efalaimd 36 oAl iptHeoeln tharagenf iecreaseg the st at e of
infection in a mapmal i an sqﬁ%sct froma.. nucéfiq agfd sanpl e of the subject
conpri si ng i SEMEsSIORiafgn pRtinflanypatee; eegding pelyppsleotide. ol ynucl eot i de:
expression pattern exenplified by a decrease in polynucl eotide expression

of at |east Z9pol yRuglgehiof8firh 18 T*RdBinIRe Afi-mMPARAIRSHy liendisieRclea FRat ed
subject. 44. A nethod for inferring a state of infection in a mamal i an

subj ect fr ora aubsaitbhtdndudesilli- sBraptagowmist honeoleg: b(ABO78BMpI-50 Retadent i f yi ng
in the nucl ej i I | de ressi tyt X ified
by a pol ynuck‘g%fi’?é&gi?(%ﬁ Ig?sf% P\ngl(yd%ltﬁi’ﬁgfgls?ecfseégPfﬁ%@?%ﬁ?@égbglﬁ’rgw e 57

as conpared fReponN@embéd £ (HEB 36 INIClecepder. mdihger meb HAd 104988)yIKodytekiné s 30,
31 or 32, wherein the state of in tion is due to a bacteria, _virus,

e
fungus or paf@¥pregaseyertHl Al (Rﬁﬁégﬁer{rﬁgﬁ igfucihls ey goRithiespensedl or 32,

wherein the ¢ £ A g&h 1 %;Jc% Qo R-rFait b leY¥Ed RN ARRORISoat i ve
bacteri a. 19§&€&$%%§04%%23 P /8& of%ﬁoo J ? AFggﬁynSc eoéﬁ e egg?éssion
pattern of aoslibj@MS5HR720g a state of infection identified by the nethod
of claim31l. 48. A cationic peptide that is an antagoni st of CXCR-4. 49. A

hod of id i fy i_oni id h is.an. ' CXCR- 4
Comrising com act Mg 2 PEMIPH Rehnt AR EEAB RO oA ENES o

test peptideapand nmeasuring chenotaxis, wherein a decrease in chemptaxis in
the presence of the test peptide is indicative of a peptide that is an
ant agoni st of CXCR-4. 50. An isolated cationic peptide conprising the
general formdla Xisoxtosepslaimi8xshereindmngent mbita the e¥REsseiPR okl i s one or
two of R L gﬁ EUkég is one of C Sor A X3 is one of Ror P, X4 is one
of Aor Vand X5 1s one of Vor W 51. The cationic pepti de of claim 38,
wherein the peptide is selected fromthe

22. The method of claim 23, wherein the interleukin is IL-8.

23.  The method of claim 16, wherein the agent is a peptide.

24,  The method of claim 23, wherein the peptide is selected from SEQ ID NO:4-
54.

25.  An agent identified by the method of claim 14.

26.  An agent of claim 25, wherein the agent is a peptide, peptidomimetic,

chemical compound, or a nucleic acid molecule.

27. A method of identifying a pattern of polynucleotide expression for

identification of a compound that selectively enhances innate immunity comprising:
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group consisting of: LLCRI VPVIPWCK (SEQ ID NO 5), LRCPIAPVI PVCKK (SEQ ID
NO 6), KSRIVPAIPVSLL (SEQ ID NO 7), KKSPI APAI PWSR (SEQ ID NG 8),

RRARI VPAIWUARBIGSEQ | D NO 9) and LSRI APAI PWAKL (SEQ | D ROT/CADR/01882. The
pepti de of claim 38, wherein the peptide has anti-inflammtory activity.
53. The peptide of claim38, wherein the peptide has anti-sepsis activity.
54. An isol ated cdeteaimga pptn efepotyonpiedbsdaexprdseiogdorcaeds cérgacted m the

XI LX2X3KX4X2X5X3PX3X1 (SEQ ID NO 11), .wherein X1 is one or two of E, S
T or N, X2 PESGHE Bt aé%%?fj_a st epydS R g pafertys 4 npisifee qf_t@*r_ Y, X4
is one of R Kotide're RA stimul o ittlateImndunifp; M or R 55. The cationic
pepti de of clpal m 42, wherein the peptide is Selected fromthe group

consi sting of : DLPARRBEARGST N GHROlnDckioridelXpressipn ey qelPavpaged SED | D NO

E1 PLKRGRVPVEP PR D" R g s iR et o] s S

peptide of chaihepdilern vbekeidintieprpepte dethBastiamid peptidt,|iamiedativy ofgti vity.
197 WD 03/048383 PCT/ CA02/ 01830 57. The peptide of claim42, wherein the
pepti de has &§pPewhatenbances inpyte IMGWNKY, | sol at ed cationic peptide
conprising the general forrmula X X2X3X4WK4WKAX5K (SEQ | D NO. 18), wherein

Xl is one tOZﬁP”A%%%%Uné [RAtifed by the mdthod® dladm@ye or two aromatic am no
acids (F, Y and W, I's one of or K, X4 is one, two or none chosen

fromA, P, Y or Wand X5 is one to three chosen fromR or P. 59. The
cationi c pepePde &he miethiohof glaimier whereintibe perppauad dogs raf|stimukage 4 peptict he
group consi s%&%ﬁ RPRYPWAPWAPYRPRK (SEQ I D NO 19), RRAWNKAWMNRRK ( SEQ
| D NGO 20), WAWARPRK (SEQ ID NO  21), RPAVWKYWNPWPWPRRK (SEQ | D NO
22), RAAFKWAWAWARRK (SEQ I D NO 23) and RRRWVKWAWPRRK (SEQ I D NO 24). 60.
The peptide 86. cl Theméthodwifielagh 27§ Wherp@phé pdyhadecaide iexprofsi@npateor vy
activity. 61. The peptide _of claim46, wherein the peptide has anti-sepsis
activity. 62nchses emression of Rrpdnfilammaiery eRIYRUIRHAeS ng t he general formul a
X1X2X3X4X_I VX3 X4RGX4AX3X4AXI X3XI (SE_Q | D NO 25) wherein X1 is one or two of R
or K X2 is 81pol @he RltohF 8Rfn 301 WRerdi the pro-inflamMardly pQyniiediide R and
H, X3is C S M Dor Aand 4is F, |, V, Mor R

include ring finger protein 10 (D87451), serine/threonine protein kinase MASK

(AB040057), KIAA0912 protein (AB020719), KIAA0239 protein (D87076), RAP1,

GTPase activating protein 1 (M64788), FEM-1-like death receptor binding protein

(AB007856), cathepsin S (M90696), hypothetical protein FLJ20308 (AK000315),

pim-1 oncogene (M54915), proteasome subunit beta type 5 (D29011), KIAA0239

protein (D87076), mucin 5 subtype B tracheobronchial (AJ001403), cAMP response

element-binding protein CREBPa, integrin alpha M (J03925), Rho-associated kinase

2 (NM_004850), PTD017 protein (AL050361) unknown genes (AK001143,

AKO034348, AL049250, AL16199, AL031983), retinoic acid receptor (X06614), G

protein-coupled receptors (294155, X81892, U52219, U22491, AF015257, U66579)

chemokine (C-C motif) receptor 7 (L31584), tumor necrosis factor receptor

superfamily member 17 (Z29575), interferon gamma receptor 2 (U05875), cytokine

receptor-like factor 1 (AF059293), class I cytokine receptor (AF053004), coagulation

factor II (thrombin) receptor-like 2 (U92971), leukemia inhibitory factor receptor

(NM_002310), interferon gamma receptor 1 (AL050337) or any combination thereof.
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63. The cationic peptide of claimb50, wherein the peptide is selected from
the group consisting of: RRMCI KVCVRGVCRRKCRK (SEQ I D NO 26),
KRSCFKVSMROVWSRRREK (SEQ | D NO 27), KKDAI KKVDI RGVDVRRAR (PEEQAD0ONGY 28),
RKMVKVDVRG M RKDRR (SEQ | D NO 29), KQCVKVAMRGMALRRCK (SEQ I D NG 30) and
RREAI RRVAMRGRDVKRMRR (SEQ I D NO 31). 64. The peptide of claim 50, wherein
the peptide B\%.ST harméthachéf (&ﬂﬂﬁl‘bm}leaﬁ@m ihgiexpressi@bpatErRingides epression|odi m 50,
wherein the S lHas antj - s ﬁ%) activity. 66. An isolated cationic
peptide conp ‘? i“hc CHIRES "dlé?ﬂg‘r"&lc ‘?P{] Xl X2X3X4AXI VXEXARGXAX5XAXI X3Xi  ( SEQ
ID NO 32), wherein X1 is one or two 198 WD 03/048383 PCT/ CA02/ 01830 of R
or K, X2 is 33.pol @he fethol af gRin 20 wheraiaithe éxpresfion Mattden ifigluds ekpreksioRofand
H, X3 is one of C S Dor AL X4 is one of F, I, V, Mor Rand X5 is
one of A, 1,celdiffereptiatign fRctossy. The cationic peptide of claim54, wherein
the peptide is selected fromthe group consisting of: RTCVKRVAMRG | RKRCR
(SEQID NG 5). 1 SMSEYPLEEH SY KR AT D Mo Lyl M ROV
(SEQ I D NO. 35), RRDCRRVMVRG DI KAK ( SEQ IQ)RTA | KKVSRRGVEVKARR
(SEQ I D NGO Bifjudanekpri4SioRRYSNRGIrTAYRRTIEPto(sSEQ | D NO 38). 68. The peptide of
claim54, wherein the peptide has anti-inflamuatory activity. 69. The

pepti de of C:K%' m ?B%B‘F\Iﬁqgrg%lég]ﬁp“ 4 \Hﬁ)erf: %he e?l supttricef rec rﬁj{)rss 19& &evéhte%OkiZl%' An

i solated cationic Ehet'a

KXI KXZFXZKI\/LMKP@(&&@EQ&@{@J@ 39) wher ein X1 is a polar amno acid

(C S, T, M Nand Q; X2 IS one of A, L, Sor Kand X3 is 1-17 am no acids
chosen fromG A Y, K and H_ 71. The cationic peptide
of claim58, 3%eréifﬂet{1%0fp'€%@tifbj@gla§ ag@r;téléqté%cap?lg}ﬁﬁ prlectyely gIhaRFIRS st i ng of |
KCKLFKKM. ML g{\élj%l;gnf’ m{léEQ ID NO 40), KSKSFLKMLMKALKKVLTTGLPALI S
(SEQ ID NO 41 KTKKF LRKWSTAKPLAI LS (SEQ I D NO. 42),
KM(SFAKI\/LI\/LALKWLKVLTTALTLKAGLPS (SEQ I D NGO 43),

KNKAFAKM. MKAL KKV TTon4GEnT & cESEQtRiDINg pdl}dr)ucmdde Qe nicidonBed tiktkenicdeTPL AGK
(SEQID mﬁ@&?i})téefqv\?ﬁe@eg tlr{ncejlte 1g1fmucmt?/! \rhplté an agen?roF mteresqewgerg Lj de has

anti-infla

expression of the polynucleotide or polynucleotides in the presence of the agent is
modulated as compared with expression in the absence of the agent and wherein the

modulated expression results in enhancement of innate immunity.

37.  The method of claim 26 in which the pattern of expression is utilized in

screening for compounds that enhance innate immunity.

38. A compound of claim 28, wherein the compound stimulates chemokine or

chemokine receptor expression.

39. A compound of claim 38, wherein the chemokine or chemokine receptor is
CXCR4, CCR5, CCR2, CCR6, MIP-1 alpha, IL-8, MCP-1, MCP-2, MCP-3, MCP-4,
or MCP-5.

40. A compound of claim 28, wherein the compound is a peptide, peptidomimetic,

chemical compound, or a nucleic acid molecule.
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73. The peptide of claim58, wherein the peptide has anti-sepsis activity.
74. An isolated cationic peptide conprising the general formula

KWKX2 X1 XIWDX2HASERK2 X1 X1 X2 X21FHTALKPI SS (SEQ I D NO 46), wreraixn2kis3ns a
hydr ophobi ¢ amno acid and X2 is a hydrophilic amno acid. 199 WO 03/048383
PCT/ CA02/ 01830 75. The cationic peptide of claim62, wherein the peptide

i s selected fil-om fShmethgd oefpidepnilying jap pgept thANRSKRFEPIK SPIRTH SRAERMIZSS ( SEQ
I D NO 47), AHTL NEPVRL I . . .
okonr R ST ERmachsby ot TEBMIRORG i llgseritilne, e P RRSs
(SEQ ID NO  Béhprisin@\KSLVMVFKKPARRI FHTALKPI SS (SEQ I D NO 51) and

KWKHAL MKAHMLWHM FHTALKPI SS (SEQ I D NO 52). 76. The peptide of claim62,

wh inth tide h ti-infl t ivity. 77. Th tid f
C1'5i m 62, wher oi neHS BB B SORALY o Relyser Gotia T payicksak AT AI
Cal 1 Oni ¢ DePh AR LRI bSRIGHSIAC bl SR FIFKSRVREVERTAL KRA 59 { SEQ

I D NO 53). An 1solated cationic peptide conprising the sequence
KVKSYAHT| VSPRGY MFiEDNd g RrSsoly siEdeatdepi@hats acodg0e  polwpeptdeh aavabfedc imiimnaks,
wherein the agent. is.a Zinc finger protein AF061261): Cel |l cycle gepe
(Sro622) ;1 LG g B e Ererd YL bSO St et R R o1 e
(A0004774); Iahddieact & @ingphared Wik 4x533)dn of UnK peIyhud]l A8 &8 B3lynud{eARNRe 8+
Protein (AB006622); ot hetical Protein AL022393); Receptor (AF112461);
Hypot het i cal theragsasce of Wraeentcu: wirsreip élp%mOéhAEf@é@Mf;%loxpfﬂsylpwﬁua@resswn

D e TN P

expression pattern of a subject having a state of infection identified by
cl ai m 56 whe#2i n Ahmetheddsr inpereigp | aasted clr mfebtor 3siaomamurabien sggesStom a i ng

fi tein 10; A [ AL049975, Unknown, A I
039067, "ok P il FARRR AT ORCE PATPEH HEPD ™t Aiios S ACRBEE o

nunber  AKOO clddiE OB resSIGR ES IR dRUMBRIicdBY4Q0Sihcreasy iM&iolyHuBRBIiME
protein Ki nag(gﬁul\/ASK; zég@essi onﬁnurrber A 0207%, Kl AA0912 ps{)t)ke]{ n;

Accessi on nuearsessionBiCE 886t 2ARlgnuc]eolidesdiaatdble 82 @ptcomppieddiorignen-oifedted
Accessi on nug‘%eé'ct AL137376, Unknown; Accession nunmber AL137730, Unknown;
Accessi on nuhber~ MD0696, cat hepsin S; Accessi on nunber AK001143, Unknown;
Accessi on nunber ) '

43. A method for inferring a state of infection in a mammalian subject from a

nucleic acid sample of the subject comprising identifying in the nucleic acid sample a
polynucleotide expression pattern exemplified by a decrease in polynucleotide
expression of at least 2 polynucleotides in Table 56 as compared to a non-infected

subject.

44. A method for inferring a state of infection in a mammalian subject from a
nucleic acid sample of the subject comprising identifying in the nucleic acid sample a
polynucleotide expression pattern exemplified by a polynucleotide expression of at

least 2 polynucleotides in Table 57 as compared to a non-infected subject.

45. The method of any of claims 30, 31 or 32, wherein the state of infection is due

to a bacteria, virus, fungus or parasitic agent.

46.  The method of any of claims 30, 31 or 32, wherein the state of infection is due

to a Gram positive or Gram negative bacteria.
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200 WD 03/048383 PCT/ CA02/ 01830 AF038406, NADH dehydr ogenase; Accession
nunmber AKO000315, hypothetical protein FLJ20308; Accession nunber Mp4915,
pim 1l oncw@anmisssecessi on nunber D2901 1, proteasone subuweiTtCAvROB30Yype 5;
Accessi on nunmber AL034348, Unknown; Accession nunber D87076, Kl AA0239
protein; Accession nunber AJ001403, tracheobronchial nmucin 5 subtype B;
Accessi on nuaber A0g8¥huclédiide@xpireselbppatdvh of Bhabiss daviag edstkie ndsiafegtion
(NM_004850), ' PTDOL7 protein (AL0O50361) unknown genes (AK001143, AK034348,
AL049250, ALidsngbed by thgnasghod ofddimhdlic aci d receptor (X06614), G

prot ei n-coupl ed receptors (294155, X81892, U52219, U22491, AF015257,
U66579) chenmpkine (C-C notif) receptor 7 (L3 tunor necrosis factor
recept or supég'f ar’rf\lC;?“Pr%‘ﬁt%?"‘%?h%tﬁ9'5?@5‘5“&‘%9%%?@%6' gamma receptor 2
(U05875), cyugki na me@eRiddriddrtiging aCda@ibnit fepF@S PR an 6h@gsnidt FYECREROL
receptor (AF053004), coagulation factor Il (thronbin) receptor-like 2
(U92971), | eGREAIANE iCARiARHNDTF gelsawith SDFelciaghe preseqve of 2Bse0ge of titeatrHeptidh

gama recept r nat.i of.. od of
claim 32, mglﬁ%?nr?g@}b@g%ﬁg%%f?ﬁ%ég hlgﬁ% gggpr l&&%ﬁh%ﬂé}gﬁ%% ILC‘I%B:%S JWB%CM
CCR5, CCR6, Mstpebtidé phadicMNE, of Ml pfepBdathphia an MiRgdnist ICEXCR-4MCP- 3, MCP- 4,
MCP-5, and RANTES. 83. The nethod of claim 33, wherein the cell

differentiatign factors includeTGE(3 inducible earl rowth response 2
CALa75058) o 5nc RSNl Pt AP A D EINE DogaTTd signa) | o

transcripti o, KaciRiEX (RRBI0AE (SEQIP M6 14), ¥88RALX; is@he oftw®BPRUNE: Rf XG! ai m
38, wherein the conpound nodifies kinase activity. 85. A conpound of claim
84, wherein isrmeRf faS®rils Xsds end &R pr BrXaisengiof dser V RnchXs & @e©@bd7dr18) , MAP
ki nase ki nase 6 (H07920), MAP ki nase kinase 5 (W9649), MAP kinase 7

(V68281) or *hmp Trsarls eonde i U6 e bl B ehTing 1o >

wherein the gupoomsistihgar clalSERIYP VIPYSKNBEQIDLNO: 5), ERTAAPVIPVCREKL WO
03/ 048383 P 2/.01830 7. A compound of claim86., wherein the
pr ot easome g&ﬁﬁﬁ? NQiﬁu%@gw%’éPWrﬁ}& H%EIQM7§H<I§§E%%P§‘P%WV$F&&%%Q%DD11094,
L02426, DO0763, ARPPEPIRARNPRIEABERR wé@iB,Né/Béb%%gus%A@k%WﬁL (%‘3@% An
i sol ated cat ilgrlllloc [()))eptl de that reduces polynucl eotide expression o DF-1
: 10).

52.  The peptide of claim 38, wherein the peptide has anti-inflammatory activity.
53.  The peptide of claim 38, wherein the peptide has anti-sepsis activity.

54.  Anisolated cationic peptide comprising the general formula
XiLXoX3K X4 X,X5X3PX3X (SEQ ID NO: 11), wherein X isone ortwo of D, E, S, T
or N, X2 isoneortwoof P, GorD, X3isoneof G, A, V,L,IorY, Xsis one of R, K
orHand Xsisoneof S, T, C, M or R.

55.  The cationic peptide of claim 42, wherein the peptide is selected from the
group consisting of: DLPAKRGSAPGST (SEQ ID NO: 12), SELPGLKHPCVPGS
(SEQ ID NO: 13), TTLGPVKRDSIPGE (SEQ ID NO: 14), SLPIKHDRLPATS (SEQ
ID NO: 15), ELPLKRGRVPVE (SEQ ID NO: 16) and NLPDLKKPRVPATS (SEQ
ID NO: 17).

56.  The peptide of claim 42, wherein the peptide has anti-inflammatory activity.
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57.  The peptide of claim 42, wherein the peptide has anti-sepsis activity.

58. An isolated cationic peptide comprising the general formula

X1 XoX3X WX, WX XK (SEQ ID NO: 18), wherein X is one to four chosen from A,
P or R, X; is one or two aromatic amino acids (F, Y and W), X3 is one of P or K, X4 is
one, two or none chosen from A, P, Y or W and X is one to three chosen from R or

P.

59. The cationic peptide of claim 46, wherein the peptide is selected from the
group consisting of: RPRYPWWPWWPYRPRK (SEQ ID NO: 19),
RRAWWKAWWARRK (SEQ ID NO: 20), RAPYWPWAWARPRK (SEQ ID NO:
21), RPAWKYWWPWPWPRRK (SEQ ID NO: 22), RAAFKWAWAWWRRK
(SEQ ID NO: 23) and RRRWKWAWPRRK (SEQ ID NO: 24).

60.  The peptide of claim 46, wherein the peptide has anti-inflammatory activity.
61.  The peptide of claim 46, wherein the peptide has anti-sepsis activity.

62. An isolated cationic peptide comprising the general formula

X1 XXX X1 VX3X 4 RGX X ;3X X1 X3X; (SEQ ID NO: 25) wherein X; is one or two of
R or K, X; is a polar or charged amino acid (S», T,M,N,Q,D,E, K, Rand H), X5 is
C,S,M,DorAand X4isF,I,V,MorR.

63. The cationic peptide of claim 50, wherein the peptide is selected from the
group consisting of: RRMCIKVCVRGVCRRKCRK (SEQ ID NO: 26),
KRSCFKVSMRGVSRRRCK (SEQ ID NO: 27), KKDAIKKVDIRGMDMRRAR
(SEQ ID NO: 28), RKMVKVDVRGIMIRKDRR (SEQ ID NO: 29),
KQCVKVAMRGMALRRCK (SEQ ID NO: 30) and
RREAIRRVAMRGRDMKRMRR (SEQ ID NO: 31).

64. The peptide of claim 50, wherein the peptide has anti-inflammatory activity.
65.  The peptide of claim 50, wherein the peptide has anti-sepsis activity.

66.  Anisolated cationic peptide comprising the general formula

X1 XoX3XaX1 VXX RGX 4 X5 XX 1 X3X, (SEQ ID NO: 32), wherein X; is one or two
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of R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H), X3
isoneof C,S,M,Dor A, Xsisoneof F,I, V, Mor R and X5 isoneof A,I, S, M, D
or R.

67.  The cationic peptide of claim 54, wherein the peptide is selected from the
group consisting of: RTCVKRVAMRGIIRKRCR (SEQ ID NO: 33),
KKQMMKRVDVRGISVKRKR (SEQ ID NO: 34), KESIKVIIRGMMVRMKK
(SEQ ID NO: 35), RRDCRRVMVRGIDIKAK (SEQ ID NO: 36),
KRTAIKKVSRRGMSVKARR (SEQ ID NO: 37) and RHCIRRVSMRGIIMRRCK
(SEQ ID NO: 38).

68.  The peptide of claim 54, wherein the peptide has anti-inflammatory activity.
69.  The peptide of claim 54, wherein the peptide has anti-sepsis activity.

70.  An isolated cationic peptide comprising the general formula
KXiKXFX;KMLMX,ALKK X (SEQ ID NO: 39), wherein X is a polar amino acid
(C,S, T,M,Nand Q); X,isoneof A, L, S or K and X3 is 1-17 amino acids chosen
fromG, A, V,L,LP,F, S, T, K and H.

71.  The cationic peptide of claim 58, wherein the peptide is selected from the
group consisting of: KCKLFKKMLMLALKKVLTTGLPALKLTK (SEQ ID NO:
40), KSKSFLKMLMKALKKVLTTGLPALIS (SEQ ID NO: 41),
KTKKFAKMLMMALKKVVSTAKPLAILS (SEQ ID NO: 42),
KMKSFAKMLMLALKKVLKVLTTALTLKAGLPS (SEQ ID NO: 43),
KNKAFAKMLMKALKKVTTAAKPLTG (SEQ ID NO: 44) and
KQKLFAKMLMSALKKKTLVTTPLAGK (SEQ ID NO: 45).

72.  The peptide of claim 58, wherein the peptide has anti-inflammatory activity.
73.  The peptide of claim 58, wherein the peptide has anti-sepsis activity.

74.  Anisolated cationic peptide comprising the general formula
' KWKX2X1X1X2X2X,XZX;_X]X]XZXZIFHTALKPISS (SEQ ID NO: 46), wherein X is

a hydrophobic amino acid and X; is a hydrophilic amino acid.
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75. The cationic peptide of claim 62, wherein the peptide is selected from the
group consisting of: KWKSFLRTFKSPVRTIFHTALKPISS (SEQ ID NO: 47),
KWKSYAHTIMSPVRLIFHTALKPISS (SEQ ID NO: 48),
KWKRGAHRFMKFLSTIFHTALKPISS (SEQ ID NO: 49),
KWKKWAHSPRKVLTRIFHTALKPISS (SEQ ID NO: 50),
KWKSLVMMFKKPARRIFHTALKPISS (SEQ ID NO: 51) and
KWKHALMKAHMLWHMIFHTALKPISS (SEQ ID NO: 52).

76. The peptide of claim 62, wherein the peptide has anti-inflammatory activity.
77.  The peptide of claim 62, wherein the peptide has anti-sepsis activity.

78.  Anisolated cationic peptide comprising the sequence

KWKSFLRTFKSPVRTVFHTALKPISS (SEQ ID NO: 53).

79.  Anisolated cationic peptide comprising the sequence
KWKSYAHTIMSPVRLVFHTALKPISS (SEQ ID NO: 54).

80. The method of claim 28, wherein the agent is a Zinc finger protein
(AF061261); Cell cycle gene (S70622); IL-10 Receptor U00672); Transferase
(AF038664); Homeobox protein (AC004774); Forkhead protein (AF042832);
Unknown (AL096803); KIAA0284 Protein (AB006622); Hypothetical Protein
(AL022393); Receptor (AF112461); Hypothetical Protein (AK002104); Protein
(AL050261); Polypeptide (AF105424); SPR1 protein (AB031480); Dehydrogenase
(D17793); Transferase (M63509); and Peroxisome factor (AB013818).

81.  The polynucleotide expression pattern of a subject having a state of infection
identified by claim 56 wherein the genes upregulated are Accession number D87451 -
ring finger protein 10; Accession number AL049975, Unknown; Accession number |
U39067, eukaryotic translation initiation factor 3 subunit 2; Accession number
AK000942, Unknown; Accession number AB040057, serine/threonine protein kinase
MASK; Accession number AB020719, KIAA0912 protein; Accession number
AB007856, FEM-1-like death receptor binding protein; Accession number
AL137376, Unknown; Accession number AL137730, Unknown; Accession number
M90696, cathepsin S; Accession number AK001143, Unknown; Accession number
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AF038406, NADH dehydrogenase; Accession number AK000315, hypothetical
protein FLJ20308; Accession number M54915, pim-1 oncogene; Accession number
D29011, proteasome subunit beta type 5; Accession number AL034348, Unknown;
Accession number D87076, KIAA0239 protein; Accession number AJ001403,
tracheobronchial mucin 5 subtype B; Accession number J03925, integrin alpha M,
Rho-associated kinase 2 (NM_004850), PTD017 protein (AL050361) unknown genes
(AK001143, AK034348, AL049250, AL16199, AL031983), retinoic acid receptor
(X06614), G protein-coupled receptors (294155, X81892, U52219, U22491,
AF015257, U66579) chemokine (C-C motif) receptor 7 (L31584), tumor necrosis
factor receptor superfamily member 17 (Z29575), interferon gamma receptor 2
(U05875), cytokine receptor-like factor 1 (AF059293), class I cytokine receptor
(AF053004), coagulation factor II (thrombin) receptor-like 2 (U92971), leukemia
inhibitory factor receptor (NM_002310), interferon gamma receptor 1 (AL050337), or

any combination thereof.

82. The method of claim 32, wherein the chemokines include CXCR4, CXCR1,
CXCRZ, CCR2, CCR4, CCR5, CCR6, MIP-1 alpha, MDC, MIP-3 alpha, MCP-1,
MCP-2, MCP-3, MCP-4, MCP-5, and RANTES.

83. The method of claim 33, wherein the cell differentiation factors include TGFp
inducible early growth response 2 (A1473938), zinc finger proteins (AF061261,
U00115, X78924), and transcription factors (U31556, AL137681, X68560).

84. A compound of claim 38, wherein the compound modifies kinase activity.

85. A compound of claim 84, wherein the kinase is selected from MAP kinase
kinase 3 (D87116), MAP kinase kinase 6 (HO7920), MAP kinase kinase 5 (W69649),
MAP kinase 7 (H39192), MAP kinase 12 (AI936909), MAP kinase-activated protein
kinase 3 (W68281), or MAP kinase kinase 1 (L11284).

86. A compound of claim 21, wherein the compound decreases proteasome

subunit expression.

201



WO 03/048383 PCT/CA02/01830

87. A compound of claim 86, wherein the proteasome subunit includes
polynucleotides with accession numbers D11094, L02426, D00763, AB009398,
AF054185, M34079, M34079, or AL031177.

88. An isolated cationic peptide that reduces polynucleotide expression of SDF-1

receptor.
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