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prevent these pathogens from causi ng di sease. The

innate inmune systemdiffers fromso-called adaptive

i mmuni ty (which iISIUBSTFPUTE SHIEE ERULEI26) o

anti gen-specific B- and T-1ynphocytes) because it is

al ways present, effective immediately, and relatively




vacci nation, it may take three days or nore to respond
to a pathogen whereas innate imunity is inmediately
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even cause sepsis. [0008] Cationic peptides are being
i ncreasingly recognized as a formof defense against
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m croorgani sms such as bacteria and yeast. Cenerally,

these cationic peptides are thought to exert their
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[0011] The single known cathelicidin fromhunmans,

LL-37, is produced by nyeloid precursors, testis,
human keratinocytes during inflamuatory di sorders and
airway epithelium The characteristic feature of
cathelicidin peptides is a high level of sequence
identity at the N-term nus prepro regions terned the
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cel lul ar conponents), and affected by cationic

pepti des, one can screen for novel conpounds that
whbask2ss07 r educe sepsi s and/ or inflammation i NPET/CA2004/001602

subject. Further, based on the use of cationic
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Qh@pbﬁmmn@fnb@pglag & Mshgaseso fpsmiEsdEmels or lesions. In gr am-

4 0 a

ST AR U ARTRIE e R, B9, 0B B0y s

o A profiocednppdkicderoes the @ites neritraemdakyesoto the cytoplasmic
|nned|ately thereafter. D fferences,  in expre Si or; are
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omn regu isindicative of a polynucleotide or
pattern of polynucleotides that is regulated by a
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IBERY] n SERseua AeREHeT B A GBS Yo pRLProdiets such
RE ePSRAE LafA tdRh %gt%ﬁlc p@rﬂ@yw@hsﬁe@cﬁm&ﬁ@duwo&hn
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QT AQOk Wi £ditdct t@dPioass Itl&rpd‘pﬁdes \ﬂi‘ﬂ}h bd)dt chh; Chtiaic peptides

inflammatory or septic respagnse cont actj ng
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obtained in the presence of the peptide represents
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eptl I'S conpa e pattern of
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t.h t the i 1.
et sREogTTeiAF TREREPR Fe By SR SHBPRY Y to ehal
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provi des a nethod of identifying an agent that
eomaletady lackimgtie aidefensinsysuffier Gromt fagspuieniang severe bacterial
pol ynucl eoti de or polynucleotides that encode a
pol ypeptide involved in innate imunity, with an agent
of interest, wherein expression of the polynucl eotide
in the presence of the agent is nodul ated as conpared
wi th expression of the polynucleotide in the absence
of the 6 WD 2005/ 025607 PCH CA2004/ 001602 agent and
wherei n the nodul ated expression results in
enhancenent of innate imunity. Preferably, the agent
———~—~——dﬁe8”n0t‘sfrﬂv+ate~a~sep5|s reactlon |n a subject In




(H98636), TNF receptor nenber 1 |b (AA194983), IK
cytoki ne down-regulator of HLA Il (R39227),

wa &sB23entuci bl e early. growm h response 2 (AL47BOB@N\2004/001602
CD2 - (AA927710), IL-19 (NM 013371) or IL-10 (M67627).
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( NL013371). I n"one aspect, the agent may act as an
anflagoatiet Gitiopfaneptidesknaaalssregilatenied migpaion, totpremote the

t tid | ect.ed S | D . 4-5
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ibervhemoianti foir ngutrepdiledt isngclkapavevenasop vhsthen peptidss pHe
expression for cells con ' . presence of a
CRE SRS o B A E e By o0

conpound that is simlar to the pattern observed in
t[0@11r eSERGM M kiidwen ealidliofdic frpundas, 1ils-37 ndpraiitadesbyof
a conpound that enhances innate iymunity. It is..: d
S PEeUERE teshe NEBPBERHNRRYS AURBE f{rRRignEisprders an

' | Ofipd i olHiRPEPHIIRE is a high level
SERLYpLARE) O dypciulientud QORI BB B i
i affsequencrgidantity tahithe MNoferinfifus prdpomragions terareddhe eathalmsjoain.

froma.pucleic acid s | e of the bj ect b

RN APt ARtortrange e pieHeRRf RGN that wpon
RAMM IS S ipd6tc 66 1106 BLOVE Rptid@r N exenplified by an
increase in polynucl eotide expression of at |east 2

pol ynucl eotides in Table 50, 51 and or 52, as
conpared to a non-infected subject. Also included is a
pol ynucl eoti de e by any of

t he nmet hods descri bed above. 7 WD 2005/ 025607

AO012JA2 OTHY fReska O vEd 19§ bdsad an didsemises déscovery tet baseil on
peptide that is ant agoni st. of CXCR-4 i 5. provided.
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Gk QM td torl BhéHts @f g GHfeRit R ¥heir
B R A S S S e AT

atelelac eoroponeatsh,emt affegted bie catigiomentides, Age encssTReaXPranove!

provi ded. ecrease in _che axis. in the p

FaprLEes e Ipas S0y g ol o T el g L RREL e
Hpsapenihetus®br aliohicdeptidedtas @odl, Giefah ddendifpselatiivs efittancers of
reduce the expression of the SDF-1 receptor

ponata irmesity that dametonagsr the sepeip artiomang thaiganiieckiappen
d. ' . ounds or agents of the
ﬂﬁ@%ﬁhﬁ%ﬁy?ﬁ%?ﬂ%@“gb%ﬁgﬁggﬁot limted to peptides,
cationic peptides, peptidomnetics, chenmca
c[@0PpHundBhuspinl onpepthodmsent, rauoétbod o fideuti fiymigecnalpsickentide or

the like. [0021]..In still,another aspect the inventi )
e olr ealidsdeBtiaed BRPEE HoneRaBess af ity idficing
ClehQNh@ iMfPitdddsy PlatibhiR epi®ts RBvided. " Bl @8MOE 8dthd)invention
one of the following general fornulas and the single .

| inthudes comtasting diepobryeleotdoanial xupiatideryxthanesEmarpsepsis or
NO 4), where X1 is one or two of R. L or K, X2 is

one of C, Sor A X3 is one of Ror P, X4 is one of A

or Vand X5 is one of V or W Xl LX2X3KX4X2X5X3PX3XI

(SEQ ID NO 11), where X1 is one or two of Db E, S, T

or NN X2 is one or two of P, Gor D, X3 is one of G

A V, L, I or Y, X4is ones5of R Kor Hand X5 is one

of S, T, C, Mor R XLX2X3X4WKAWK4X5K (SEQ I D NO 18),
where X1 is one to four chosen fromA Por R X2 is

one or two aromatic amno acids (F, Yand W, X3 is
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X3isC, SS M Dor Aand X4 is F, I, V, Mor R
XIX2X3XAXLVX5XARGXAXEXAXIX3X1(SEQ I D NO 32), where X1

wo soosnzs6or  two of R or K X2 is a polar or chetmea2004/001602
amno acid (S, T, M N Q D E K Rand H, X3is
gnfga o a%?/ @Hg%g a%\enrtsI ébﬁdé:)éﬁw{cts n%p &poL\(anélﬁ%ﬁdg %Mynucleotldes
2016b4 Oxtbat hePhidé QA&G@Aﬁlﬂ@ﬁ&ﬁglyﬁhﬂﬁ?ﬁ%ﬁﬁfé@/&%&K%&rences
(SEQ ID.NC 39), where X1 is a_polar amno  acid
dn expregsfonngre defeetpd inthe peeserife apd apsenge ofghe pationagpep Qe,ua@d a

P e U SRS et o 3 il Qanteotie

(o‘BEQtdrﬁ)of\Ipblyﬂﬁ)leotmbet}mt isXdgulatediby depsisrotin tanamaioty dudng

and X2 ydrophiljc a acid. [0022] . : :
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ISEpINCpT iIBAYMMpEOP Bigulatary agendyindbide &P8, hlial asiGp BN or

sequences enco t he atlon tides of the

TR ORRH SRmPORRRPL ey S B iR aselites and
host cells containing the vectors. [0024] In another
dotey]i man hnothhﬁmllbvdﬁﬁ&nwthe prventictegronideh @ dretifodrof identifying an
stinmul ati n% enhancing.innate inmunjty in a subject
a8rpthaljorps aa?ﬂsmogﬂlg}q%aw 1ppudigg spwbinidg a plypydotige
1@5’1 Ngaéf %mﬁeorﬂethg@ Ee’tff&‘f{‘lliz 5' %cgltze vﬂglge{d a%@ﬁt %Erefxrpé)g{nedsﬁn%'i_:@le
smlmuclnentldme tE(ptnpdnes ohtheapent 1§ mndulated asmmnpz;rect avithlgepression
evi.denced b ocC cti.vation rol.iferati

G HieaBasice &Y 1 aesesontiersin B moyidindyh SER RSN Hipcpsey
hifiaNaely &XRPTE Rspdideone aspect, the method includes
further "adm nistering a serumfactor such as GV CSF

to the subject. The sub% ect is preferably any mammal

4001 Sor elnpmether embedipent, feriarensign pexvidespgnethed phidentifying a
t t f

SRR pATRRSL R ool ol Y OB 00 B Y LR R PO

rré@lonsefb}hb)\mngcmg tailfs exdth I0PS, ILTA ardi/oxgCp@GIN Aiirsthe pirésgnee or

to the ub ect a s concentration o

éﬁﬁqnﬁ? 8F 3 gAtiopic r&sﬂiﬁ? ﬁr&f ikfﬁa wwaaaf&éap?a@yevcl?%@e expression

'fQﬁ’tﬁ@Eél@ﬁn tﬂlé@@%c@ﬁrﬂ%’&sen&% tl%‘phgg TRe %@@rﬂ &btai¥ed th the
NO BRI EF DESCRI PTI OF THE FI GURES

[p@ﬂszﬁc]e d‘ﬂthimtllie dmnmstls natieigion héasinflempyaterly OSe@ptiCDesmonse

f T
i Boer S ER IiFhatin GHihtPin By isEanEe b Phnides sSigpayed o
M2 pARB &Q@@&?coff@%@%qaémﬁ? l@@&p@@{cpﬂhmq)rawqwa Mhﬁla} Pattern.

i njection. Test conpound(s - gi ven
Jin anegthersaspest Hredny @tionpeqesms cemp@umk dﬁmﬂ@ngls' thalf@rég@ng
%t&&is time Cefepine was al so given at a dose of 0.1
7 g. Mce were euthanized 24 hr later, blood renoved
and plated for viable counts. The average standard
d0016G] i dn shather. enfhodanentptbe mventhorvmvmiepeateﬁubd dfwdené fying an
[OOZ7€)ﬂSFI GURE 2 shows eﬁgsure tog SE D.NO . 1 .induces
B CYRACPHIRNRE TMERR Yandcﬁ%*écml Buclsolis At ran
fynR by Bl@desk?lhé?‘éﬂcdi'i%ra' eg@daqﬁv&eéd Wehfate BUMARRY With
g)/%n%n’ao? SEQ ID ﬁb% 5 mnutes. A Anti boﬁy‘i aﬁpagem
of egerestc whereint mresghnﬁﬁﬂmwlm@laomdwm QIPresERie aﬁthle @8at is
%(@1 ({3 o?nd) dev%h g?pﬁ%s\rélééloggx d{W O)E'Blgleoafiéa{ﬁdton sfence'a‘(Lfl the
ERK1/ 2 and p38 |n response to SEQ I D NO 1 treatnent.
One representative donor of eight. Relative anounts
of phosphoryl ati on of ERK (B) and p38(C) were
determined by dividing the intensities of the
phosphoryl ated bands by the intensity of the
correspondi ng control band as described in the
Mat eri al s and Met hods.



[0028] FI GURE 3 shows LL-37 induced phosphoryl ation of
ERK1/ 2 does not occur in the absence of serum and the
woragsioeasae of phosphoryl ation is dependent  upP@T/CAZ004/001602

type of serun1present Hunan bIood derived nonocyt es

were treated of £s,

e cud st MoimosTatedlofrosdiop resithi Glbptpalsl SRt
iAo PRAhBIyNht he&R dbes 15 @tnﬁ‘iﬁmttl’ 2§psia MehcAb® Bedsubidch In
anti bodi es speC|f|c for the phosphory]ated gactlve

fooe AsRSEL, thﬁeagnntna@r@asesrdwr%prﬁammz ef aomthingammatery gl ymycleotide.

f}éé( L S[)\k}lt P?]n 1m1t%gé\] !?\ vvar et(P ;f%‘(;fyhﬁ?laj agghﬂg&ﬁig g%dtgﬂs such
e MDIISR bith@shist tmatnoldg B(ZAIIl 6788731 el (R betad A SHBPH, IL-10 R
oo (CPBAE) 1O Rehbr Sgsbd BaAtd S5t Gigh N eep og megsper 5
Qﬁng%f) ’Pﬁﬁ%&ﬁog rrfe'irﬁ)%r YRS €A {94038 IR cy%l%hﬁld%\ﬁ%gﬁlgior of

m nut es A) After "exposure to LL-37 in di a
dinA a1 [ 398220 PGEB aiducﬂvllef eaglyranow thohspopbio? (ARK7893 &IF@M 2

(B2HZH 85 ol T nollptiFEgt £ 0 RORVELREA B3 asBeey el

@ekfe&ses ¢ x??b“s@ibh Bt pSmicA&dtides Qﬁ‘ﬁﬁﬁlgﬁ)@cﬁﬁas@fneﬁaﬁidlt% involved
activa phosphor yl at ed) h§3n exposure to

gg/Nﬂ -kBctivatign smqh araietaaseBIetsHP I hepS MY 98341 élaplrle aspect, the

s P R O “%662@] L hne dftnta peptide

lsetedtéd iffoeiSEQ IBANOMRS4.on of ERK1/ 2 occurs at | ower
concentrations and is anpllfled in the presence of

APt el e mio<HBatnE G o WGVt A TR 10Tty o
F}L %%{f:ﬂo) u@l@gtldel-exére(sgigg RS i8dnkiflehtich/of I\HuGRAInd that selectively
osphoryl-ati on of

RK1/ 2 was aF parent at
camheraes fmenafec nenusty| dive ayeatugi micludghdeseasing @mgitem; of

activation of ERK1/ ens [i [ L
o eleo i Sroreseiog B e o s pRY abafafora caonic
tﬂe@ﬂ&& W HREdi R FheQfatt¥i@lih GhisSpresehokbNBe geftrie re@rdstntsadtigasaion of

IL-8 in the 16HBE40- human bronchi al eplthe|I%{
Clgnate immenitGaletestipgp pattegp sfpelyppcieotide E@ﬂ'@%ﬁl%foace s contacted

%&%?ﬁ% %E@P(}ggg{p%ﬂﬁd %E‘% fiE ﬁ%t%%ﬁ ‘(-t)él}r?c &fﬁh that is
As)lmSEQoltD: Pierd olisles/atl eidthecplrd:ssncemfmhhmmdnmlgptuﬂe, mmtiicytlve of

nore | L-8 than cont.rol as detected.b LISAint
s CNPORIBRR BRI B Rsiond s s Cofroug oes

. og';fhﬁlngtéo@&gh@&&ea&n U dBfeer. Mean SE of three

i ndependent experinents shown, asterisk indicates

p=0.002. B) RNA was colleqted_fron1the above , _

eb0pEs] nelntasothaderrtioddorntyths ipeantion pexyidea maihgselor gferring a
%gtgggn c?lenes knowaarlgl egﬁegt%% ?3188 ancﬁf slanl%;i%&a@é@oj ect by

apon’ s P&t on

piaBihti g il hfé ARIEged efmpilve polydegestiirkprxgien paremt sxemplified
i s shown. DETAI LED DESCRI PTI ON EF THE INVENH(JEE %%]
Thiearpingrsase inipRbo@re eotidesaiasties ochshleast 2 aplygHyigotides in Table 50,

p f
PEFi a2, G AR kAT Ga SALG, PrORpRELSisa
apuliarclabade expr&gldnaiaﬁ)impﬂithmddt)emyl of eh@mpnheésdesnnbed above.
thereby regul ating sepsis and inflamatory responses
and/or innate imMmunity. [0032] "Innate inmunity" as
used herein refers to the natural ability of an
organism to defend itself against invasions by
pat hogens. Pat hogens or m crobes as used herein, may
i nclude, but are not limted to bacteria, fungi,
parasite, and viruses. Innate immunity is contrasted
wi th acquired/adaptive inmunity in which the organi sm
devel ops a defensive nechanl sm based substantially on
anti bodi es and/or imrune |ynphocytes that is
characterized by specificity, anplifiability and self
Vs. non- sel f dS|cr|n1nat|on Vvth innate i munity,

S L Y e




i ndependence of prior exposure to a pathogen, and
i mredi ate effectiveness (in contrast to the specific

w0 popsesepesponse whi ch takes days to weeks to BPET/CA2004/001602

elicited). In addition, innate inmmunity includes

L e e L L

YRGVidedS M |sﬁﬂl|and>tﬁélfh@p¢c@ NSmet@bd of identlﬂyiﬂgei calioRid PkptAde that is an
used herein, the term"cationic gg&}lde refers to a

@g@g@n&@f&X%w congacting Treghs wiB $D51 irpthg persenascet absence of
t,

LR BRs g B b B RARER ) BBl Wbt n e

@néseﬁneamﬂ@kstesupebed@i‘s bndidative pf b geptideghitaaén antagohist bf CXCR-4.

0ssesses uff|C|ent S|t|vel char. no acids to
Ko RoRikte iRl eHaR 188 PIEn QLA DRt OSRGE  two
%Bfﬁtlﬁle@t‘iﬁe”@ﬂ@%l%‘??)s' dues of the cationic peptide

p05|t|vely charged, for exanple, lysine or

arginine. "Positively charged" refers to the side
d0203s dn all eéthermbave eastiabadasethodss thetvormonadseT 42t of the

d%‘(':elﬂlﬁlf’n Hmlu t%lug%le%toa nljt;!lltrzﬁi f:z)rlzn‘:‘%ﬁa{g)peptnpcf e@ﬁh% ?%:dr%%omlmeucs
Qﬁeme@pmﬁmaé,pome@tmemwmm mgldcolet ed ihevikat i on
i ncl ude def ensi ns, cathelicidins magai ni ns,

nelittin, and cecro bactene0|n i ndol i
T e s hanctber st Bl GG a oI Gn ool et P peptde.
fi’rf is6ta edcbfatl&{lg BEMRITRf ﬂﬁe‘ﬁﬁverﬁi@hh@&bfcs&ﬁéﬁ b8 of the following
ecul es used as part of a non-specific defense
rgeatrahfosmulag andthie singledeverragzing aerd codfien i sol at ed,
these peptides are toxic to a wide variety of

T B e e

qg,apms bn&BNE, Hat AOYE isSoneR@Rad g Xaxis @pt bOADrahshd/ &y igiongof V
degrees of toxicity exist. However this patent

rasWweal s additional cationic peptides with no toxicity

t owar api u it ]
agai ng)f %ﬁ?{éﬁ?ﬂ )é’ 6u‘g¢18EQ€ q 11 a’f]&géf)xf%sﬁgfe ortwo of D,
| ErRY i dryly, Xhid dnhlostwm«ymt(ﬁ onDj X3 rsame|o|f(a ¥, ol or Y, Xy is one

catlonlc pe des robial activity. In
ﬂ%ﬂﬁmgé%ﬂ%@5§>G§5¥§rk#ﬂ‘%he present invention do
not h@Y &Lk, Whxghebhak @en v N!D 180 Q3die Xaikions td)four chosen

peptldes *known in the art include for exanpl e,
hioerard\, PoartRy é¥ai is i or thvo-aeqmatigvining @cige (F, e antbWr Xpm qne of P or

Bk ehear o nant Sr3BiEbdond & Bl AR Rradtnupes oy
Lkord R :LIGDFFRKSKEKI GKEFKRI VQRI KDFLRNLVPRTES (SEQ | D

NO. 1) Indolicidin | LPVKWPVINPYRR: N (SEQ |
Bac 2A X@M@MWW%MP@WE@B “{hﬁfq %h&toé‘e or

B Jr th is arHSll‘zG%r et nguél{‘a%ﬁmb%c{d% ﬁeﬁeﬂd@‘b EPK”R and H),

antlgens nnat e nity process may include’t
PXPEG S, M}]Zoﬁr Aemdécmw In®l ol Rs and cel lul ar

ot oo X AR SRR Pt o BBV T i 5y e o
GHTUARE: K TRERS pbMrlor khé&gecf SARBLeIIS STV, NbQOEd E, K, R and H),

specificity and are capable of recognizin

P83 isogens C, Hnen DocitA,chi is onpehi.ild¥sMegreR Kerﬁoﬁerﬁ)fﬁhés M,
e response, they aid in the host response to

dgnugg Thi s change in the inmune response induces

the rel ease of chenokines, which pronote the

recruitment of immune cells to the site of infection.

[ 0036] Chenopki nes, or chenpattractant cytokines, are a

subgroup of immune factors that nediate chenotactic

and ot her pro-inflammatory phenonena (See, Schal l

1991, Cytokine 3:165-183). £henoki nes are snal

nol ecul es of approximately 70-80 residues in |ength

and can generally be divided into two subgroups, a

mhlch have tmo N—tern1na| cystelnes separated by a

o . o o T . -



term nus of the O chenoki nes RANTES, MCP-1, and MCP-3
have been inplicated in the nediation of cel

won@saticon and i nflammation i nduced by these PCT/CA2004/001602
chenoki nes. This involvenent is suggested by the

obser [ I, O ggne tegnmnal .8 .
ool kSRR U AT ARE0) 1D 48 38, Bhete % s piotds amino
aRill @SNT, MeNandad); &, i§ &% afugd., Sfor RAMIES; and17 Bfino acids
addition of a nmethionine to the am no term nus of

rAssendron gt Ay dhilzd B KeSchdtdrdih s, cal cium

nmobi | i ‘@?IKI)@B( gnﬁ@@rx ' I )

their I§1at Ve 'counte rlgn}:(% g (‘gjﬁgﬁ@‘? Aﬁ@lﬁé@%@@@ﬁ%l ‘.16)’ where
Cheamma hydibphin2 dmire2d andX pis dfhydtophilicadmino 4886 J.

Bi ol . Chem 271:2599-2603). Additionally, a

UG i oRu SRR e Bt R ot Torisdptedgrtioni
%ﬁti&rngWKSFJLR'EFKSWR@WH@lEIOFISSF(SEQEID N©ebY) and
|

i ndicati nﬁl that internal regions of this protein also
WK SY AGTEMBSRVREYHEEEA TGP SO FBQAIEY NO: 48k i vity (Beal |
et al., 1992, 1 Biol. Chem 267:3455-3459). 13 WD

OR300 TN L0 L R T OIS s

shginvéntomn tecsors ixfluding suchmolyngyleotides landibbst icklds containing the

%ater nary structures of a and 0 groups are distinct.
OB t he nononeric structures of the a and a

. chenokines are very simlar, the dineric structures

qdoid1e thansthedRsoiBert IR iefilion sholfdes BRthodéMor stimulating or
addi ti onal chenoki ne, |ynphotactin, which has only one

Nnhanciignanate ysmaniie iragibidcs eomprésing adiinisiaringde decsubiggt a

PRl Ghe BReich, Ry g3Bho RERRH APl Kipugh SELFIREIOTR, 11,18
K| BEI39e46,313.or 549, sh&eh nthe Examples Bbreinl 32f}e i3] can be
Receptors for chenpki nes belong to the |arge famly of

GVpicBess by rapugsvEsRetivation; prodifriritna AdTcamiatinn peMddt kipase

G e P Yy Py o8P mlp 0 s e

AdmunistBeng a bermonfattor subh a5 G34-E3F) to titosybgdct.t Tlansubjaedisng

and. crpss-desensj tizati on studi e have shown that
R B TRE B L B PBE LN BB R o Seui ty

in ligand binding. Exanples denonstrating the

- J0625] S C Uh biotBemdhb it R NBK inenfi @CSBlES a hitelodd stiflating
CKR-1, which binds RANTES and M P-la (Neote et al.,
1ggrte iIngapnity7ip:a spbpculpying q@at arRohavingdndpiastiprimcluding

S P L e T e i
RombinaBANWHS, a pdpRd¢ af thaidieMidt. 110 oné Abpelg tthdpeptidals. SEQ ID
1996, ience, Ln press and Dragic et al., 1996,
Mgﬂroég%@ﬁ%w5 74). Erythrocytes possess a receptor
(known as the Duffy antigen) which binds both a and 0
chenoki nes (Horuk et al., 1994, J. Biol. Chem

269:17730-17733; Neote et al., 1994, Bl ood 84: 44-52;
and Neote et al. ,E993,CJ. EIBi ol . Che}rzn

T t orﬁ@ﬂﬁ?’?gé@?ﬁfﬁé@qﬁé Qﬁle}é‘} (ngSc‘eﬁrﬁ)cl\(Iézl7i xgﬁft? gefepime in

interactions. n one ;aspéct, the prese

icnieg Siaoreup idoctibes. Ehd e (Sfrompjrperengieen 1 ndDUSliangeus in 5 %
pepti des of the invention to reduce sepsis and

i nfl ammat ory responses by acting directly on host
cells. In this aspect, a nethod of identification of a
pol ynucl eoti de or pol ynucl eoti des that are regul ated
by one or nore sepsis or inflammtory inducing agents
is provided, where the regiation is altered by a
cationic peptide. Such sepsis or inflanmatory inducing
agents include, but are not Ilimted to endotoxic

| i popol ysaccharide (LPS), lipoteichoic acid (LTA)

™R I A o N a o, T



or imredi ately after. The expression of the
pol ynucl eotide in the presence and absence of the

W@ at05028607 pepti de i s observed and a change i n PCT/CA2004/001602
expression is indicative of a polynucleotide or

BRALAL BB BPHINEL 5t 9t g 4, AP Yafngn v

b;ypaiatedl’ i edtvnchiurdefter Snaend. e thiaiprCefepiinBavas also glven ata
veeéb?n provrdes a pol ynucl eotide jdentified by

Mier @ers dehanize d hr daiembload m‘é‘reé@nri @éaged for
hidte %ﬁ*r*%?‘a%‘ BT TR B S SRRE T SO W enred
gwmeessi on of the polynucleotlde Such an effect on
expression nmay be either up regulation or down

B G, HIEe ZIRRET ShmRucedi SEEPLNOY G SREPRRRSrgon of

[HRICK?2 ahd @3sTIeRates frbAiad peripRerslaNbdCderived RIS Ees WhR
present invention also resents a met hod of

icaporen 19 5% gg/eriwéﬁ@&g) Tifnbt winutenuA) pibodies specific for the

PRELILRAREY Yorgls NP ERIESRag INENLLON RIOVACS, COMANRE ang
[3844]i deaste rawﬂehswemﬁwwasedqﬂ@smﬁamdomme MBS in

variety of sources including libraries of synthetic

desPRBSEUP &EQEW&IJ AdEecateyit . g FgRresentativedenes ohgight Relatize
o e B R B b ko By Uhifing e
iintehsilgiésrog tlaa(nﬂroeplmmlatedfbandﬂhiouhb Iretehsitly ioff dreuokregiond®g’ control
nd. ol tides. Alternative l'ibraries of natura
g’ ﬁllF‘gggl? ‘Pﬁ}ee Majepe fangé’é ]l“é%r al, fungal, plant and
anlnal extracts are avail able or readily produced
Adotig]i OMIGIURE BahewaLLOY7 ifithideh %hbﬁﬁbmatr%mgmd /2 does not
I'i brari es and conpounds are read modi fied through
oeewan thecbagnce loé psrem) and she mpgnitude n)éplmsebcrrerlﬁtloahs dapamdent
%ﬁgn Wx%e?c%fgm% BEege r ?l%{lcs b‘foordbdeg%d:) [ %‘%x@lg%sb\%ear%: 6r%ated with

dr)r;@mle@fldr 37 amdlcsmmiueam Dﬁlatemderé @i 2012y, aSrylhias gel then
acyl ation, alkylation, esterification, anrdlflcatlon

érras feped 1o dgogedlufnse asmbraneand pibsd wieanggedicrsnsaifiedprthe

f [
g)ﬂg {ﬁ{t&%n é«{cgge)tfgfﬂ? gg g]t g@ ﬁg@éﬁ?g%ee%]r h@ﬁlfé’gdaﬂgrg, the blots
SELE i‘mrobd:é svithf frattin. Quiadisficasibe mak dene Witk imege] software. The

é%rlnrdlnes &%¥pept|des onnucIeotldes cheni cal
dnsehdemonstrates dhat Hr37os ypahle iniRfegMAPK activation in

J
H%%%%’%ﬂ%ﬁ?%&%% PR ERay e asresaRgsedo gp memi of
sldr EEONNg aadstyin fined waters(- casadvahiadesonntol ,dbr 1 Aliroates. (A) After

cont act t en the test.co

SR ade T BEumEME chanire 1096 Sl Al Se A" Phemhendatsd ERK 12
s ld%!e@ﬂabl@nﬁ’owareﬁ ol fhofiRBRati A of ER 11 /8 §ak defEBt%d‘ir?ﬁl'é absence
compound tlonally be a conbinatorial library

r06sergm|fr(ée3r)i %1 pl artegnsaription fasgnrsiownstseam m&mﬁdyas
G S T

tlb% fetak ealf sdrtebutinot mothelhbsenceost safune(n=2).ndi ng to a
solid support, by any nethod usually applied to the
detection of a conmpound. [0043] Cenerally, in the

nmet hods of the invention, a cationic peptide is
utilized to detect and | ocate a pol ynucl eoti de t hat
is essential in the process of sepsis or

i nflammati on. Once identified, a pattern of

pol ynucl eoti de expression nmay be obtained by
observing the expression in the presence and absence
of the cationic peptide. The pattern obtained in the
presence of the cationic peptide is then useful in

i dentifying additional conpounds that can inhibit
expressron of the polynucleotlde and therefore bl ock

o s s o oy a o Y



i mmune response. In this manner, the cationic peptides

of the invention, which are known inhibitors of
wae@siozseand i nfl ammati on and enhancers of i NNaP€T/CA2004/001602

imunity are useful as tools in the identification of

i | g Cinhibit Sepsi
Ao o RER G ENR LR i aoy RGN B Goosspra lover
CBfceRfadGRMAnt s Sl fFodan eSSt RALOYE ceP@Rl dytendal WIHRE freshly
i nvention have a w despread ability to reduce the

asoirted wionecytds b giimulatestin deedia egtaining HothyCMESSF (140gg/ml)

ARt S e s hi et gt R AR L FRRTR bbby

QRbnéntrb@EA¥BE 160 a8 8 ¢l/nAIS ThR \éhergiRlc adtivaliey af ERKWMY deéms to be
bl ood cell count. Endotoxin is a conmponent of the

clak primarily ofGMr@H¥.negat i ve bacteria and is a potent
trigger of the pathophysiol ogy of sepsis. The basic

ni fe 1l 0f tj LS ar :
R ¥iurd s sl pRETE ArRBIHAh SERESICA @ AEOE Gfokifdizencs
cat eslease of 1Ih8 i fHeclHRBH40c Atunam bonplepl ¢pdtbslidell hige. Cells were
transcriptional respanse of 16 Mg 2005/025@07 he anical
AV CIpANeR Y ST RTERable memPrane apd dipylatel ap thy gpica

' 1 k4500 N fiabefdlur ARSI AY SEQ ID NO: 1 treated cell

%gﬁ%%ﬁgvgg??ggﬁprobes i nduced berPS méie(%bseryedfeae e
Theducabbigsifshwly mbee [ERhtige sontydaas deteeted by ES.I$A dathed

with peptide c ared t.o compdrol cells. The r ltin
chupen it oS TP RAEE phiget BT bu TR R e Bap vt pfice.
NAEUHCE SERE HE¥PMESSIndtnt @k p@rahatiisisionar beessk ihdidstees=h02. B)
LPS. [0045] Exanple 2, simlarly, shows that peptides
dANArveasicallegied Epmdheatoys supaingmts 3 RF-FCR Wagperfsmed. A
stinulati - ' il
T LB, e MRS G brebia SR AR UK PR IEAR
negested hpén stanilation with peptideaiimmiverage of oky mdepemientdaperiments
are down-regul ated by cationic peptides, as set forth
ilfsheMle 24 such as TLRL (A1339155), TLR2 (T57791),
TLR5 (N41021), TNF receptor-associated factor 2
(T55353), TNF receptor-associated factor 3 (AA504259),
TNF recept %Er[;‘iﬂﬁl'lji BﬁS%%PﬁmF%EWWIOﬁ NF
receptor s ; . snal
i nduci bl e cytokine subfamly B, nenber 6 (A1889554),
II00AUR Betmeen{inngtivnPayvidgsinovelratienie pepfides, characterized by a
(AA482489) .. ile anti:inflammator | ynucl eot i
et seagte KT, M bish haYe BTRLT bauRR iR fid 6 doun
t 3ph18tePPol ifle kekpréssidR, Sitkebyabgitinposapsio gndlinfléinmatory
67887), IL-10 R beta (AA486393), TNF Receptor nenber
IBSHONACE04/p6 yInateNFI e @pt or menber 5 (H98636), TNF
receptor nenber 1 |Ib (AA194983), I|K cytokine :

reg i BRIZ TG Bk i ;
g@m gro tté)lr es pcl)t}r?g’égs éée %1473%%%)5 ,to t?rg n%[%?n ‘(Qﬁ%)gl%gﬁnogr.g amsm
Tioelefenl é¢elfiagaimsn thvasipps by pathegensf Pathegens pesudrotesas ased

confirmed by an in viva application.to.mce. [0046] In
e RaPaniselge, byt e ok Parteh o biesty Girg Bafiis, ana gihses

| ek iduAfy A toRBeEd withatqRROARERE elimARingy MW thitie organism
I'n the nmethod, a polynucleotide or polynucleotides,

t deavelops 8 delfensivpwiegimapam based puhstapdally on pbadies padfonimryune

I S _contact AR . t. Of . 1 ' f
BB PR b e R B e il BB PR SR SET oo
adsikrindinseec eweth ifrfaee agamiity, blvad smopseeHicamnsmitydspavetéd and
and of the specific nodulation of expression was

i ndi cative of an enhancenent of innate immunity. In

anot her aspect, the agent does not stinulate a septic
reaction as reveal ed by the | ack of upregulation of

the pro-inflammtory cytokine TNF-a. In still another
aspect the agent reduces onl bl ocks the inflamatory

or septic response. In yet another aspect, the agent
reduces the expression of TNF-a and/or interleukins
including, but not limted to, IL-1(3, IL-6, [1L-12

D —— A ™ YRS NSNS ] NN 7NN~




to stinmulate elenments of innate immunity. In this
aspect, the invention provides a nethod of

w0 desefedrati on of a pattern of pol ynucl eoti dePCT/CA2004/001602
expression for identification of a conpound t hat
%hhances |nna

e R IR e Fraen Herisberares The pulpakhSgimate

pahinits hRIfdtvaxr Rafis0Nbioad vardt) Sf paeitat petogdns] he
presence and absence of a cationic peptide is made.

TrisppRiened pf RTEcs GKPISHER tPrRoYSSEYfae IRBerigte elasHeanssoin

i lat
PR e SRR Bim IRt DR PRCE RIS bk Y R elBRed). I
eddities.Snndte lrﬁmhhleyurﬂhﬁes:hmdumemetﬂMS@rthaenﬂfeet atheraligeasdts, such
conpound, _where a _resulti ter.n with the.test

2N RARIRalpEy At b Ff@emﬂatvta@w YBY B Gipnpypnd the
tifpe presence of the cationic peptide is indicative of

a conpound that enhances innate inmmunity. |In another

a ect, the invention provides conpounds that are
i f iAscised heroin, Hisdoan Trstinpidpeptide” apfstsHe e sagysaeq of amino

els igny 1 I
ST H e s U TS RN B
gf@dﬂ éfTthe ﬁ‘ﬁyntidmclls frdeh about l(afo&abbﬁt 39 :lumnb adldts in IEXEIR4 A peptide
CR1, CXCR2, CCR2, CCR4, CCR5 al pha,
NEXatigpip” ltapcpﬁﬁ%ssesu\mﬁﬁqem peplively cmse%amweﬂcws t%@&ﬂ@:@ pKa
APINIES, il AR A LI REROR
peplidd wilblsd p:bsttnzlebm]nlazged{ Kbﬁ&ﬁmpln, Ipsing or apimitee Pasipedy

SRR LTS 6 b cRARL SRR SRR BV AR Bovecgug osiive
: %e'&f ﬁwt@iﬁnplmwﬂﬁil%dcdﬁﬁl readonit ahtikelRrotdM tpeplides
no

imted ring finger proteln 10 (D87451Z
s;etnclnembwremmbmarp}ymreﬁlweﬂ Reresding/sthe imBotonBriude defensins,

cerboRs R e 29 beproif AR b B i)

%Mplqemhslhﬁ t@tﬂa@plasme Giﬁ@hﬂzﬂo & thelieof) Anvatily of 6ARARMS nike
cat hepsin S (M0696), hypothetical protein FLJ20308

(AR BB des gmoleauleiised SBAT NEHISPECiicSebaspRgchanism against

?ﬁ@@gé%Tgﬁﬁﬁéwﬁégggﬁﬁhypegé“%ﬁgﬁﬁgéﬁigﬁ%ﬁﬁgﬁk%bp“y°f
(m&mg@&)ms maNHingspenacfuake medertaimetivelpppd Mtresen While

(P fiBg popt %Wg%ﬁs@é nqg‘rp%éo%gﬁﬁ? é%@pw%géégg' 3a vatying degrees
WHHAUR, 888 eﬁW@ﬂﬁ%ﬁtenﬂ@@ﬁ@ 4&ditiond) 42202k pePidi&Oh no

AL031983) and any comnbination thereof. In still
anpicte tov@esqlﬁemtcrmdreaxpmwm @habtlityite prRiseleagsinshingrefipws through

i ncl ression . cehl

e s SHoE B Bl Y e AERAIAS il BPbces

(WP St hhicrdbid) ity -16 @At reshyl paddsarssfu #OHé pheseX8i8AHon do

18 WD 2005/ 025607 PCT/ CA2004/ 001602 U52219, U22491,

AR haxntimigbipbictHEnoki ne (G- C notif) receptor 7

(L31584), tunor necrosis factor receptor superfamly
r r 0

(PR’ o Catlefpbtes KB e MO for RERpleplbe buman

cdattedicidircyL-OK| el the bodpt mutl(o/pxﬁﬂ pemike)inddwadyy brd the fovine

facIorfJI %throg%#gk receptor-like 2 (U92971),

| BHRRR DS RT S factor receptor (NM 0023 10),

interferon gamma receptor 1 (AL0O50337). [0049] In

Exanple 4 it can be seen that the cationic peptides of

the invention alter polynucleotide expression in

macr ophage and epithelial cells. The results of this

exanpl e show that pro-inflanmatory pol ynucl eoti des are

down-regul ated by cationic peptides (Table 24)

whereas anti-inflammtory pal ynucl eoti des are

up-regul ated by cationic peptides (Table 25). [0050]

It is shown below, for exanple, in tables 1-15, that

catlonlc peptldes can neutrallze the host response to

o - o Y Y o s o o o



cells to the site of infection. The results are
confirmed by an in vivo application to mce. [0051]

wo roos®2zern fromthe exanpl es bel ow t hat cati OPCT/CA2004/001602
pepti des have a substantial influence on the host

res porﬁeﬁo paﬂg@@ﬁgs ISk BRI BHIEN] \?(ﬁﬁhégFtﬂN&VPRTEs (SEQ

on of I MUNeé r espo y I'nduci ng

selectl q 1 éggétgggﬁg % 3r ex?nple
e 00 MR o fhe it

pro-inflammatory cytokines. Sepsis appears to be

q06553d TR iRt 1m1ﬂ)&11@nth@\{ﬁh¥éﬁ1€|r Bikelté Rot! &Eém&hﬁng gens.

response to i nfectious agents. tlonlc eptides a
tlhe impse immunity pratese owy’ mq*e@gbn seaducnq:mfrsogemy mplecules and

R 8RB0 s S OTE B Yo b SRR Betogens

pedaghizkd byrakptoys enb@didﬂl(lﬂ $1&Sgenﬁlﬂﬁé 2ThdsB Tﬁnaiﬁélr@ceﬁtori héve
ctivatign of sel ected MAP ki nases was exani ned,

‘E?&;ﬁp?% cinaideargeaehle of fecogBRINEIn DA deers. SWhEn cauomc

5/ O%Iéé Se%%mf%%hﬁ 00%266159 Nid 9’\&1& %%rhgghres onse to

a)athlogatse ThesohREe i th@msummresmp@nﬁlacdsahdoaadﬂaef oﬁthemokines,
ction MEK i. MAP ki nas ase that when

iAo Ete R pHERSI A BumkRECdiih e sas ff s ohaSe ERK

(extracel |l ul ar regul ated ki nase), which then dinerizes

F0086Y r aTHe@ORINES o GherhbMBtratiki 6% SkBE e 4 §ub%%dp\@t1ﬁﬁlune
transcrlptlon factors such as Elk-1 to nod

Bestera that wﬂla&élﬁma@gg @%othmnpamhmmﬁmmhmmnbé%q Schall,
| t hj
TP 1ESPOLSAAR PR ERRe bl 70

ARk 1mbength$ed rmy ggrleatllyde divipat itn&ﬂttwd Sub@rduPs,icdNRIRER have two
ense agalnst%gntracellular pat hogens.

d
E\??etéletqeL@YSt%‘éeSW%F ¥asingle amyaAciHdCsty) Wfbﬂ @’é‘tq)(’dm@ two
B@Jﬁéén@%?staﬁé’seat RN s ( (29 h@&ﬁgg@% NoamhNTP- 115 !E}%

cationic peptl es can direc eCt | nases.
aembersorishe Asegroun (réwewet by Hmllkeﬁ 11890 WP ekdsRimemacol. Sci,

RepE B> i £l d5Ph P b il TR e g e amino

(iR YD the 5 MR I RANTESI92CP-1 g\é\ﬁ@ﬁf@ -3 hifhédehnRpBeafed in
H39192), MAP ki nase 12 n%ﬁ19369 and MAP

eraediatian afieall etigistion enchinklamaagios ifdnsebby thesq @@m}cxnen This
ﬂ%ﬁ@ﬁ{enpﬁtsﬁg%ﬁtae%i:ﬁg r%ﬁ@(%l%g%telg ‘Ithfapﬁle dgl\é?lgrtll P @é‘ taﬁxno términal 8

used 1n an-agen

msidulepbﬁMﬂPdt amting teshinmb9 résidues af PEIR-3 dﬂﬁd\&tﬁlﬁb ffthimal 8

m%;élﬁ nt| sep s activity, and the ability to
$ tiony oS aﬁggtplonw tp m‘ﬁ@ terminus of

RGPS r&ﬁétgbl'ﬁzé’ {h\éQheﬂqgﬁﬁﬁ] c&h&ulﬁ%&ﬂ?ﬁ{au@ﬁ Rf&/or %HSI\E‘.C Jplease

I nvention provides a met for inferring a sfa
stirheleted dry their aatrvamnmhta@arts((ﬁaqm af.y 096, Bid| Gheen. 2G1:d0521-

SR Bt oot cher i B a S il o

EheRaNind- lll&dchembta%ﬂc |a&€3\f1§'arﬁl§ bbdh llaﬁbemé& iROMEL-1 via a double
expressi on of at |east ynucl eotides in Table 55

BNIttIOReAA ¥628 andhAFDHH iOriﬁlééer@ds\wbpecrt:Specweém omchmtmg that
t.hod for inferr
i és}ﬁgl:rgélgr? (l.)fqgl%g)%étgl% aﬁ)goop\fé)gg §0191n Jgg 1at1 elﬁnoﬁ, gﬁqa%ltm%/
(Brallet al.,d®92, JWpCbermf%tmaSSBbﬁ@)ct by identifying in
the nucleic acid sanple a pol ynucl eoti de expression
pattern exenplified by a polynucl eoti de expression of
at least 2 polynucleotides in Table 56 or Table 57 as
conpared to a non-infected subject. In one aspect of
the invention, the state of infection is due to
i nfectious agents or signdaBing nol ecul es derived
therefrom such as, but not limted to, G am negative
bacteria and Gram positive bacteria, viral, fungal or
para3|t|c agents. In stlll another aspect the

o o o g, o o ..



the activity or presence of such infectious agents or

si gnal i ng nol ecul es. [0055] Exanple 10 bel ow
waleosnsinat es this aspect of the invention. PCT/CA2004/001602

Specifically, table 61 denonstrates that both MEK and

t he DPH oxi dase i_nhi bit t bac

r{%ﬁ catliP§MYIORIEE orgs ol Ew@ﬂ‘lm %&ac %ﬁwagaééhw
ﬁﬁ’cﬁﬁi §H‘ﬂ1"c dﬂéphoh{o'l(%?ﬁ hfthdaghate aﬂ;@x‘?’cﬁ} strddtus | bﬁaﬁf'ﬂd ﬁ groups
np e of how bact surV|va can” be i npact ed

caradlgmm:g Wbie tlmencbnomegmatruﬂgreﬁrolf teld agl. o @m}nels are Very

Shd, e eiiin SRRRF S Py FOaRIR ARG P
(aeiiioRd] chadokiael 1 mﬁﬁi@ﬂ&h@tiﬁ svhth hes e8lyl dhe N @,@muaﬁ@em@m also

al so present ed ch decrease expression_of SDF-1
rb@crepke@mﬁedmnn@om@@mgn aéqhgenﬂﬁybgevp &4 ofphemokines (Yoshida
S iikor n -

0LA9ees S FEgs L6041 581156 aélgfﬁgeﬁilé% ot A 1908, £RAEE bo6:159s

aﬁpggonlst of CXCR 4. In another aspect the invention

provi des a net hod of identi fy| ng a cationic peptide

that is _an ant i st of cl . udes
S0RER1C; et Shefiokfroabeione e fiEp PR ot SSupled

ﬁﬁﬁﬁﬁnman@ dbfRin REGHEPECER)TEES Vi I HERKARI, 3994)

rease in chenotaxis in the presence of the test
pBprdsdharmatdiefeii bl VatGsy enchuapereBt Mael Fhadnnus Rgyy, Immunol.

3; eﬁ?&ﬁt of eélg 8Cl§1n4d1n I Cas?z %g&ggﬁa%tﬁﬁg{@% sASWn that

UhemBkiny pRSpofs é%himmﬂmdﬁleﬁmé prowisoibity 1nt1)gahdil brrﬂm‘g ESamples
denonstrated, for exanple, in Exanple 11 g 3@8
Theploastrgme tl@%gromlwuttn Amopg §r?bpréokleachswpes la%la §: KR-1,

Y5 PP LB S0 skl el oserpiheaei s, co e,

|\nMelmbinds1RxM\6K/ESjMIPam,|aadﬂ\aﬂéd (BaWeImtlab ot 7. di;el Chem.

TR N DY IR e

VC(‘A%%B 4. '1@9?%1&%e,tlwre@£ af@ D >%pe*etl{u e, N§tu9é1§810667 674).

s one of R or is one of A or V
aEnj'thX&yt@ possEsHE regeptor «knowmﬂm Lueffpantigen) whishibiuls beth o and

I nyent i t,. ar g, not
R R e e
N©946B100d §PRUNPALRVSEdte €BHQ1HEB, NOBzo7)ChaﬁJ<sssAM7Pvm9) Thus
(SEQ ID NO 8), RRARIVPAIPVARR (SEQ ID NGO . 9) g
LtBRESYRANGAAARISIDEE! homgjogies §Y1deptugE Chﬁmalﬂaﬁw}d their
errbo ated linear
g%r?gﬁsw%gﬁ%%%ﬁezl%gaaﬁ #%gq%%&a{@gquence of the
gener al formula (Forrmula B): 21 WD 2005/ 025607
HOU39A2 (46 Q4602 thejmmxeinxamiammnmxtw (SEg) dompliands

11), wherein XL is.one.or

@C]&H]élgol?ep{laﬁi @tilepmvgltbqn tB rg%e fgpsgﬁiéld drﬁ’la(g’lm%orx}'ew_ons?s by
O?ICHX d?féctlysorﬁ{lﬁt @Jlls Rin this &pedd 2mdthda off sdeatifictfondf aT,

C R. anpl es of the peptides of the invention

i miym@onb@or mlwwdﬁotlﬁcmﬁhﬁte@e feguladiREDAMEST SEPSEQT| D

e EREE SR S Mg Ry b rckdlstop el gy 1

Néationfe )pep th_deP LtERMRIor (i hmBloNOndd€ing aghts include, but are not
NLPDLKKPRVPATS (SEQ ID NO,, 17 0059

elmed Wot%wélﬂoﬁaé(ﬁﬁchdﬁr%i?ﬁh[’e@ Pwﬁ?@h@&mygr CpG
C 0 [ fi

o B B B B i L formed
ID NO 18) (this formula includes CPl2a and CP12d)
wherein X1 is one to four chosen fromA Por R X2 is
one or two aromatic amno acids (F, Yand W, X3 is

one of Por K X4 is one, two or none chosen from A,

P, Y or Wand X5 is one td4three chosen fromR or P.
Exanpl es of the peptides of the invention include,

but are not limted to: RPRYPWAPWAPYRPRK (SEQ I D NO

19) RRAWMKAWMARRK ( SEQ ID NO 20), RAPYWPMAMARPRK

NP~ 1 S AL AW AVIATISY ATPSY AIPS NI 7 7 /I~ 1 ~ N\



cationic peptide having an am no acid sequence of the
general fornmula (Fornula D):
WOKRHBHIHAK] VXIXARGXAXIX4XIXIXL(SEQ I D NO  25) RMMIBICARIV4/001602
X1l is one or two of R or K X2 is a polar or charged
m no aci
ycaitagiinsgnt polyisiep iy o Solymbqisotgs g R sehbis apinflaBmgrory
ﬁﬁ&cﬁ%&%bﬁ@ﬁnd}ﬁlrﬁgﬁcdn@éﬁ C%{Wﬂh a daﬂ@hlu% tideWithef @mRhneously
l'imtedto: RRMCI KVCVRGVCRRKCRK ( SEQ I\IO 26)
KRBOARISNEGISRRECKeX S on i Ke pogyx)ucleotlde in the presence and

T BRTRER L R sy i o

$oQnuBedRe FPattarnchf pmﬁmlmm@m bPEGeps HO:

In still another enbodi ne t.he_invention

31 [ 0061]
fiﬂlﬂfﬂ%@f}’alﬁd‘il%’éﬁ agcapandahibyed Bya F?@IE%\P?P&HFC Inanotheg @spect,

| formul a
?%a?ﬂ%rf’*ﬂe?&“ O SRR R 20 1 o
32), wherein X1 is 22 WD 2005/ 025607 PCT/ CA2004/ 001602
G0040dr  Omse adenffied, skh p(ﬂym®1®tlpcﬂ witll lmuseﬁléitrg@dtham i3]
%gge%llgﬁorﬁowow%s*%t cgfl Bﬁgk S(i;psg or 1nﬁi:’\1?tl_lq’li\l}|10 eﬁ?gg{&n
le2piREForPbf the polynucteotide. Buel arReffdeX 8Bk S8sstn ﬁ]b}ebe either up
peptl des of Fhe i nvention include, but are not |limted

tregulazrp@\mdwmu FUORCR ek BEEYIND RO dentfying compounds that do not

DRSS Pt REC T fetben i laprpiarsPisRi
(r Qndeb) thpresént ineRiién KKV HRREVEY AR (0BEdQntifyingNehhaBdrs of

RHCI RRVSMRGL | MRRCK (SEQ | D NO. 38)..[0062] |
awaﬂtwamewtyod‘i&%mnaﬂf/h@e PHRYEH IR YFRUAR 8%?1 &L@‘ 1’?%‘%’1 s that gre

lu?@cgﬁrnd&ﬂﬁe‘a%ﬁ}e a@gp@ hdeohgvi ng an am no acid sequence

ener a ormula (Fornmula F):
KXI KXZFXZKI\/LI\/D(ZALKKXS (SE ID NO 39), wherein X1 is a
{00411 arfandidatsi c@mpo@ydsSire Fotaived Foamawede; varstyi of sewecoHf

(glcl}&dmg/hg@nef oP ﬁyn%%tllc %r %aﬁ&%k@om}go%qag Egér e&P&?feg Pux%%x%ﬂ’s means

REPLV a6l Tbr tahionh BNEBirécddt synthebid€a widd vaaieey diﬁlirganlc
limted to: KCKLFKKI\/LI\/L/—\LKK\/LTTGLP/—\LKLTK ( SES NP
P 1g0nu otides"

AoympoRsksad fiampdpguesyInpindinggxpreseigrof Tand g ze

%Eﬁgﬁa{%kﬁ%t QAR rsegtaa rd 8ol m o form of

Pﬁ‘dk%ﬁélKMxigK]A b KVANDAAKRATTG A SEGrel dDailiBle dﬂa)eadlhdproduced

QKL FAKMLMSAL KKKTL TPL E 45 00
yfe‘ﬂdlﬁ?f@t”bfaeffat‘gﬁ%c? sically s iags mdotz?rr&%gn%flfe readily

' Iﬁ&hlﬁg@glr&%?l%ﬁvelﬁl%hﬁl%bﬁlldaﬁ Rhissleal AAY bideha@Ricalthes adiddnay
sequence of” the general formula (Formula G:

mm«mmxmmwmi Hprepies mwppwv(aeﬁo;'glm agents may be

asuiwaaﬁ/e'g E(h ﬁﬂrec(t’e ; rﬁ%dog& ?%ed i@ gﬁg 1€ %afi‘g}é] %nglcisdacg{gﬂaﬁ(zallé?atlon,

t QR riffoNedi bRMificktlondahd thel hk@fo@arﬂ&ﬂcdstrﬁ&tﬁﬁd atiadogs. Candidate
KWKSFLRTFKSPVRTI FHTALKPI SS E SEQ I D NO

LABKEY AT ssfovRd BRPTAD MBS U fes Er5 Y dingydut a%)hmlted to: peptides,

ARRAATASPHROL Tt EEATAD it SR, Riindpgrimidines,

KOS Y NIES KB EINRI delt {844, KR BiBak BlRMolBdd\deri Giliy e sufuctural analogs or
KWKHAL VKAHMLVWHM FHTALKPI SS (SEQ ID NO 52). 23 WD
XIRBIORS hefset CA2004/ 001602 [0064] In still anot her
enbodi nent, the invention provides an isol ated

cationic peptide having an am no acid sequence of the
formul a: KWKSFLRTFKSPVRTVFHTALKPI SS (SEQ I D NO 53)

or KWKSYAHTI MSPVRLVFHTALKPI SS (SEQ | D NO. 54).
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[0065] The term "isol ated" as used herein refers to a
peptide that is substantially free of other proteins,
wo es@z360and nucl eic acids (e.g., cellular conpOIEAR®4/001602
with mhlch an in vivo-produced peptide woul d
e.associ ated) . Preferabl tlde |
R4 o oD BB SsFeed St bt fPs Which
wﬁb\g Rbntab{QRBHden thetestboaHouRd il §@ poialitldssdes dal g sst.
derivatives, conservative variations, and cationic
p?@ptacUeg inghidaminssoBftiontaad &nsphdhess opt 44sdlpTihgdest compound
a
i ieatPinb e Celfin@PAd8rart i L RehikE o ARG QT Gncs
\@onifoundsd idemdfasdde shd metade of tlhmmmehyomcaﬂ‘lazsfurther evaluated

anti-inflammatory activ . nat .nece ar t hat

weiecighatlonsd. sRapPILa A, tfleviilﬁ SYBSSD SSIRHQRAR ettt D 10 a solid
t de

FELIOH Y Ryl e b U ROtk

variation, or variant is derived. [0067] A cationic
ﬁimﬂ de Genarailgyin’ thq me@ndmfghe thwentien, ajcgligc peRtide éyutilized to

tdﬁ E:rtltag{dm) a\}ég E)% 0 ? élﬁ?laz{ ci)snels IR%PIE]L{[Q% pro'c::QJS o?é%ﬂ&l ot
Whil Shmadion. 6@de i@dRifiRE) MFat@ed d’ ol yriucteatiés em&smﬁpﬁaydﬁa

IS substituted in an expression Ilbrar){ﬁ The term, .
"obisfiradehycebsenyig thelexnresaios 1B e RFsenpreandaAbsgite Of fiesiatioris
V. 0 :
S LR SRt D G 0 gt
QlertGVIRg ﬁ&ditlblvﬂ cumpmatds that can nhhrhlt\m(qiresi;mn bﬂt]l@qboi/}{mldlectlde
the term "derivative" is a hybr.id
e RIS IOTe2g0S BY FOPETEOB] BRI apo Vido BB Figikin the art
Affe®ds daWenififd iheAbRity of peptides t
Rﬁﬂtﬂogj’%?&&,&lgg%mll%%g gg%/?éﬁ;tgir%e pg tsl des l i n whi clhy ?)npeepo1 r =
rhmdatoamepmoraandjslzam birlieg sites fand> thussen beyiedrie blogk opstimulate
enumner gt ed her provid
g)églpglgtﬂ] IGaCHons g@ke{evarntas;l tlﬁ)h%cogw uﬁ&i 81;} l?lgéﬁ%% gFovilc}]ers] gtpgttern of
| SO Ibti @ eygﬁés@ﬂtsimﬂl:ﬁftb aanef e Exlia‘éﬁshcw inythe piiesence aha
I'ead to the devel opment of a snaller actlve nol ecul e

whakiohic wepfide, tiateornparad ig 315q wspful i theaneduhtion of seRses q5an innate
. car b‘g‘])%{g% H ng thlggﬂaﬂgeraﬁ)e@ﬁtlﬂiﬁé ?é})tﬁ@é’ of @ 119'%nﬁ@r9 WHi&Fare

I'ng 1 nna anti-inflammatory
a@iolvm ihiiblbrsaf pEisi ad uo:le’tunnrbaatldremi\mhanclerskrfvmm immunity are

ggsglgltl %&r}g%l selgglge: 1%?%@%{%?&%{1 @gllt?g_lasﬁ uced 5% addin sepsis and
g@ﬁé&ﬁ&ggﬁ (PJIJ Qﬁc@%ﬁglrﬁ&hg@t 0 a cationic peptl de
w

out co Inhibiting the activity of the

pepti de. In addltlon C-termi nal derivatives,
0044]ni nA$ canshcrsgbn isthe Examples below; Bentidenet the mv\ff*amwléaye a

b
e Remell SIS it Bk B FISRIPRR I huRIohOR, b AMERE bY Tes.

ha1ppl 18@b1s Gféndbloxin lﬁQlﬁ@lﬂo@d aideespeadibledoahanyhef thpephptdms seen
di scl osed in the present invention, so

ng as the, .
bdttrmgta sgripys inéectien e Inflapmmagiep ngh a}Sefﬁ*éﬁf qad I%er&ate(p white blood
gl Jded Ehgotéyf?l E }f(%lg&wﬁ??f"tﬁg ca1 Rhudr @?Q’B 'ng t1ve bactena and is
npasse neral tornulas set above.
P@lﬂmﬂant&ﬁggér)of tlmpaﬂmmsasn@logyi obfepsip’ Thedmﬁltlrgttmamlsm& ofray
be substituted with a 0_aci "L" confi uratlon
ARBaTEEON FB4 SHSAT G | TRPYIHe | RO T e
CXt?lEﬂeﬁ eda& € el ¥relf watl&h@ p&filict bR theQfankiMptioRAl réofise of
elne residues wthin the sequence and oxidation to
forn1d|sulph|de bonds. [0068] The invention also
i ncl udes peptides that are conservative variations of
those peptides exenplified herein. The term
"conservative variation" as used herein denotes a
pol ypeptide in which at | east one amno acid is
repl aced by another, biologically simlar residue.
Exanpl es of conservative variations include the
substltutlon of one hydrophoblc reS|due such ‘as

o o o N 1 T



in place of an unsubstituted parent am no acid. Such
substituted am no acids may include am no acids that
whaws/obssen net hyl ated or am dated. O her substPCTVCA008/001602

will be known to those of skill in the art. In one
%Eﬁﬁéﬂai {:é}%t 'S\?\)ﬂgﬂr gaﬁ}}é g}{ese?t%gtlts ?)In%g?ﬁu&s (g(?(}n B h?%nt specific

lpmsmbslbbﬂidd mob@dhdurep biy (lfPS \{/&E)GBéer\F%elpfﬂHéeﬁ)lé)sf shbfiethe changes

i nventjon can be syntheS|zed by comonly used net hods
§8%rhW5]I§, celioEeatadiith pepéida gemparpite eantiohestispribe eeselting dgta
K A Y e T
eadiced bppPSst arti ng fron1the C-termnus of .the peptide
(See, Coligan, et al., Current Protocols in

BTG 8l e SmbEE PR G P it etiniggtion are capable of
200541025684 sfGila66w 0DHMOHLR s by Trivapogi@ide Bivd GRen wedative
known solid phase. peﬁﬁlde synt hesi s net hods such as

tbagisral preducts. phdit rif leHOéqddhatyeﬂmpr@féiﬂmrwery

i 0 L O, S5 2
p ap TER1GAN33H 56y TAR20APBT31() STVR 2 (N4 i2v), iINbeogeoegssociated

L334 B Tk Bl e e loP S TSl e v

q (R SR 1S 1R YSSh) T Yodeier BONCYERALyDihchbgalTTeNt
h 1iduid HF-10% ani sol e for about 1/4- 1" hour's at

Q@A98M27érsnmﬂalpdmcablﬁ ehtobinetshiefamala dis member 9 ABSNSH 4o §L-12R

h I it h 1% d
BRI, R T ek Py o b B e RS PRE T L
melydutiabtidet At uwﬁghlafbﬂﬂ)y(‘cﬁﬂoﬂe pBptidek,] 8@e&Yings¥18 25 such as IL-1

t echni ques as filtration on Sep hadex G 15 usi ng 5%

Feantagonise hama@gd @1 OEB87), ILy8 hbstp ﬁé{‘\ﬁ%@ﬁ%ﬁ TNF Receptor

f
AR BT AR 15081, BN eplo i h TTHp S5 343, K f&fhor mermber
lyb $AANE4983) HIBChyokinedoven+edgubasoraifiioA ARG 92218] YEFB inducible

g oo TP o LT IEE u
@Ef)l%atlﬁm)?fﬂe%‘vesﬁfs ar& B 9y 3R iHPAS bﬁﬁhcaﬁ&‘)n ﬁi)erﬁicé ed,

the peptides can be quantltated by the soli1d phase
Edman degradation. [0070] The invention also |ncludes

i[6@A6dt edn auwsheri a@p%cé,utﬂcsm(ventgm pronides amriod of idemfif)ng an agent
Ehuag l%lg}:lagl %sf: 1Pe t@?rﬁ gﬁic% dthg maeﬁhaolravg n&'yr%?ﬁl%%ﬁcelolfl %gglnucleotldes
Gl $Ag0Ga Tl pobypeptideinkOIved ininbaty &ﬁmaﬁitﬁlsQfontabt%d e dnd@@nt of
described herein. The term"isol ated" as used herein
iaeests Bxpression of Hiedohagleptids is detegnined.dioth 1 the presensg and
i

AprBRELEmRaser, The Srpr@Rorth BEhpMRLE i S1IRE LS hilation of
aspesiiat wds inBicafier @ﬁ}in)anhaﬂwmntcdfenmtcanmdumsy aln anethst aspect,

70% 80% preferably 90% pure b i ght, an .

Hisenicsdsn 20t sl e SPele iRt ot By ieel ligpremutation

[ f
Sg teﬁdé' ﬂﬁé ?%%I i !m% We?%h@argww frl’lestlgl:hg&h\gpgéﬁg%thﬁg§%en€ﬁ:duces or
déwky thebnﬂammh@oy ookseptioresporsenlicye anotﬁe:saspeau thé ege‘no raduces

f a separ r as a opent ar
S Ser SRR AL et Arignieriy e B BAE P ok e 6 T35, 16,
PLAPH40! [11-02 B7014Ad €8, aci d encoding a peptide of the
i nvention). Numerous genetic constructs (e.g.

pl asm ds and ot her expression vectors) are knomn in
the art and can be used to produce the peptides of
the invention in cell-free systens or prokaryotic or
eukaryotic (e.g., yeast, insect, or manmalian) cells.
By taking into account thd7degeneracy of the genetic
code, one of ordinary skill in the art can readily
synt hesi ze nucl ei ¢ aci ds encodi ng the pol ypepti des of
the invention. The nucleic 26 WD 2005/025607

FNANT" ] PNALNINLS A NN A 7SN Y Y a1 I L




preferably plasm ds that contain a pronoter sequence

that facilitates transcription of the inserted
w@eosiessosequence in a host cell. The expressi POTAACE03/001602

typically contalns an orlgln of replication, and a .

pronoter, as wel % gnucleotldes

.| ow .
b bt yélil ancgl@qr@épch,ﬁ VeERonrovidesJp agscﬂlgect(@)lﬁnuclcotlde
5o B AR e e
po stlmuleteglemmmofbenalt irhinpeidy.i In this@spast; g ingention provides a

c e ion or, contains a re
Rt R S0 PR BEaPORL GRS fbaion o
SRBAIpSEns MAPEHHakt R 1ﬁﬂa&hm{rh@nfyoﬁlh theciibthod bBthé2vention, an initial
Transformation or transfection of a recipient with a

rgtscdorcofzcpattet ofinpdynuclpplite pxovession ferecellacontagied iy the presence
u5| I [ S

o LS Ty R0 5y
ie‘ipﬁsm@r_oinl the preegRt ef theqmbhdie Itebaberﬂs simaaipabéd Binodte DhiAunity.

upt ake can be prepared using the CaCl2, a2 or Cl
r@?ﬁ&ﬁ%of RIS O OE FEPraRSion oD R oA e HErparicaf ot
§urg§ %{ét@@re@ulﬁﬁ%f)ﬁ%ﬁ HithQRe RE coﬁlﬁéﬁﬂd Hae fstsilarda fhe

use El ectroporation allows transfer of a nucleic
epnatteknl obsaved mghé ptyyemc gﬁthmlatl@rge peptisietis Ir@lqahmpié%compound

A et e intye BELELT  BFt AtheRE ule bV 8 BihyiddBmpounds
KRAWRe identi i iAlthe abdwé hitkHods. I]‘Eztrfcbtl’iiﬁ aipéf:t tHeasoafpound afthe
eukaryotic cells, such as el ectroporation and

|mmnen siinlates shergolsipe ok ehsmeKIeeceRior ekpretsigie | Flaemekine or
i _ent

ST RuF P B FRARTPRL R Draplyi e ot
@@R@ecculse,d:ar;]m @(DR@S\;{IR-helphp,de@e MIPeBeslpbd, MGB 1, MCP-2,
invention. The termals pro a
AAEPD. M@ o M amddt AN TBS e e e oo is a
&%b ide, D tﬁ(ﬂ)‘?mhl%ﬁ? Rt al SthptHRd For actﬁiclelc 2id fidlRuR. and

aef P hosa ‘though ot her Cian}negatlve and

C}an}p05|t|ve bacterial, fungal 27 WO 2005/ 025607
HOU481A2d0 41D endber aap@ct theredymiugleotids wr%sﬁ@nmaggmug%des
known .i n ca
e?‘ﬁf"@%‘g? 8hp'i9e18f16 aehP %yﬁu%%&lgi?ls 8|§1}1Ch&? gr ep at %n to

RSN AU Bt BEsQR S} DO1ude, Hub erel0s tlmlt[e&)%?41][1g1‘imgembtenn1@:(D874s1)
pepti de polynucleotlde seguence used_according to

nsTing/threqsiing prateimkiapgei MAS 0p20) Kiaa07 Hoprokin (ABO20719),
e T e T
I lﬁlte&fee&ltremmrmmbg priotedal (AB00785%), catbemsin 8MEN620), hypothetical

AP ETSebS S  S  is
nﬁ? z 29019 ? q@l?é&(ﬁ@@ ptr&@mQE‘Q‘BV@m) Cmudifi Etslug@p@h tracheobronchial

In vitro synthésis of

d@unD 1=,4-0§D m\MB desmuses@pmﬁbmdmg prp@ve@gEBPaaan ginha M

ég@% 81§?ctécela (E gﬁﬁ%%{a%{?ﬁg gmtlﬁgfot@@%sma)
eNrﬂdﬂbWﬁ' Nesf (AKUDA 1 49)IAK03434 8 AT04305 9, ALmlepmﬁosl@sa)s and any

CDNA. 075] The synthesis of DNA sequences

f mwmﬂ)ﬁh%@f ﬁﬁﬁ%l/\'é angsherspRce rélembﬁluclleﬂ%deeﬁ&w gsgion pattern
C

o PEERE SpRlsg B oPCel ol BRI mdy RS bl pRSRRAGRo

sietihdie atcid redeptor PXID6GlA)UE poecihasuplbd rexcptarst (Zgé1 Bf, X81892,

allowing the incorporation of codons which are nore

likely to be recognized by a bacterial host, thereby

permtting high | evel expression without difficulties

in translation. In addition, virtually any peptide

can be synthesized, includilBg those encodi ng natura

cationic peptides, variants of the same, or synthetic

pepti des. [0076] Wien the entire sequence of the
desired peptlde S not knomn the direct synthesis of

™R I A o o



where significant portions of the am no acid sequence
of the cationic peptide are known, the production of

wo adwslozsdosi ngl e or doubl e-stranded DNA or RNA PeDOa2004/001602
sequences duplicating a sequence putatively present in

Bl e R 3R s T s T R sty (L31589)

%rﬁ&l@@c%w%t@%@é&@r@ﬁg&fﬁﬁw B VI8 25)C ﬁi@érl%‘iorpéamma

the cDNA wh have been denatured into a si

secenma@ AU O Tk ineeoeRigr IkeNbor REAHOSE3), chss banekine

Sty G EPRR00L PERERb 8 [RRRLAR- RO Mper,

ke Oinhibvery fattoBrectlstef @Mbb(yzm 0 ipegdéron @amsa receptor 1
admnistered in a therapeutically effective anmount to
EAREMEBTdr to stinulate an innate i mune response.
Innate i munity has been descri bed herein, however
Tm | €3y famp109iiCah BE Secfthat il Batighit ﬁébtﬂgs bA&inRention alter
munity 1 nclude but are not limted to nonocyte
epotymueieotuha expres$iph 8y ma¢rophagdiand epldwdlalastqllan Tb¢ refgppls of this

glagl?lﬁ % g 21%?% a&%ﬁ%&%&}pol%ﬁ% at%)%e}-r] fe & Fe o i e%ula?e%rl)}pc%tlomc

ipRb i RAB AL Al Whersashattiananumaloyy polphidedides dre upfregulated by
transdernalléB@Preferred met hods for delivery of the

iweteniclpeptides (lpbleotal |y, by encapsul ation in

m crospheres or proteinoids, by aerosol delivery to
[8@5 g 014Nk sREwih bABRIRE @!ﬁh%le by, t?] K& R @5‘ lelﬁ%'aﬁoxﬂﬁ peptides can
transdernal el ectroporatio er methods of
aduoiralizetthchdsoresporsk tdthelsignaking motehdssof inkictipesagentstahavell as

TR e N
Qﬁﬂeﬁﬂﬂa@%&%@lsé hdtbi G FeguRtAP ﬁféﬁinﬁﬂﬁﬂarﬁﬁdto@ﬁkﬂsﬁér&@ S.

Exanpl es ‘of non-aqueous sol vents are propyl ene glycol,
Fodaygichy blerves tgatthatlonmel}etlwl cen gid i thqjadst ERSPAISE (@pathogens
Freing @ G GEE0E S wiRD Bt B RBRRRKI of immune

e S 1 fel
alenohoht SitastiaRdsors OThe fesuls, ar€anifsined by an i7s wspeipplicition to
i ncludi ng saline and buffered nedia Parentera
veliecl es i ncl ude sodium chloride solution, R nger's
dextrose, dextrose and sodium chloride, |actated
Ffpﬂﬁar St is s frbriGfe Yahpies! Héidv@ﬁﬁf‘@iﬂ%n}é%ﬁh&%abé‘ﬁ|sﬁl§i“@ant1al
f and nutrient replenishers, electrolyte
riafihamce sh drsho(stsms;bvrms tat pammmametuatdheﬂsmgém rggulation of the host

dext rose), e.lik Preservatiyv

AT PR oA O s e SEE RO S Aoy rBPonsta A for xampte
AbinBicthORicAlifnen@ Bt immkd @B tSthe @i’ﬁ@bﬁfhfd@ﬂoﬂgeﬂﬁcﬁ mcﬁlﬁﬂhg
inert gases and the |ike. [0080] In one enbodi nent,
tiegeritialls hatnefil predufleremateryeytpliacs: gYepsiy ABPGGFSsibe caused in part
thera

Ly zals rwhecfSy lé%gl Sﬁamlggtlgy n%@}z a{l?é tOdl?l?&Elhﬁ)Se%eﬁﬁr Rlafofian

In

Spiptid i tHeQloyt i@ @nbelhcat irespsnsefto pathd Q&nsﬁwosduc&»gamﬂnﬂs

of particular classes of antibi.otics %ggﬁ 1 )

slyﬂ@ngﬂiam ECSPPRSE ARY SYRPF$FS N SeHup PPFatia ﬂfﬁléu .Pﬁ?/ dflamgpatory
%1 am nogl ycosi des (e.g., tobramycin),

pe [ins (e.g., piperacillin), 29 WD 2005/ 025607

PCT/CA2004/001602 cephal ospori ns .g., ceftazidine),

P0Sloquiikomte (o v blcete AP Kindses g BHESA,

e bt oGRS 8 Y ReERAREDT (picGfhides win

antibiotics |listed above, typical antibiotics include
am nogl ycosi des (am kacin, gentam cin, kanamnycin,
netilmcin, tobramycin, s- treptonycin, azithronycin,
clarithronycin, erythronycin, erythronycin e-

st ol at e/ et hyl succi nat e/ gl udept at e/ | act obi onat e/ st ear at
e), beta-lactans such as penicillins (e.g.,
penicillin G penicillin V, nethicillin, nafcillin,
oxacillin conaC|II|n dicloxacillin, anp|C|II|n



anti biotics include carbapenens (e.g., impenen,
nonobactans (e.g.,aztreonam, quinolones (e.qg.,

wo b@soxmwei n, nalidixic acid, norfloxacin, PCT/CA2004/001602
ci profl oxacin, ofloxacin, enoxacin, |onefloxacin and

ci hoxacin tetracycl.i . 0. X cI|n

feliocTrpheeeS bR Ry ERTRRE kidksee OHSGpBieripidnfyoton.
WARR Q§N SA AP klrﬁb&klﬂh@ﬂheﬂ)wheﬁ thn@(@ﬂ'?h@sph&yMés the downstream
anti biotics include chl oranpheni co cl i ndanyci n,

tkunaseERéipﬁekmceﬁulaf mtamswe%% whigly t%lfélbﬂlmeaﬁ?sﬁqql translocates to
81

T L S R G St S

Podmacleotidd eﬁ(préssmbl MEIG/B}RIK\MlﬁdseSthe bperi sheiwn to impair replication

concentrations of antibiqtic n nmodel s Q nf ect
o S airielle v @ mas ADAES S Ee) AR VER, FBSe g NADPH
x Icﬁ@? ggeg%qm%rtﬁﬂ té1pi Inptﬂnste Ho@tsde?érféé‘ hodifdt SGtdcOMSar

des were tested for therapéutic efficacy
|pratltogensSBy affiactongsthe VAR km@wsrwdleowmbelow Jthmatwglqmehdes have

nietiep G v DOy R il BHRIGRS R Rrocu TR e

VIR b 1Sd Bt fed Bt is ﬁd)trlﬁﬁitﬁiﬂt@MﬁB kiffas@pdlyiodédtide expressmn
resi stance devel opi ng during an |nfect|on such t

tchangemiroresponsp éo pepsidet Ehetkinases weludeM@dR k tn@ae lﬁpgﬁﬁ & (51070920)

t e
AP XSy RESSEE WP R P riline Eraofly MAE KBRS, e
qan9s6999) and MAP laﬁﬁsbhbmdt&d mottipkipaseda(Wesasll).ed i n
i nproved efficacy and suggests the potential for

conbi.nat.i on thera 12)...[] 0082
TRk 2k e Rk SRR T Bhe Hk il 8RS Be et n by
fc%m&%ﬁ‘ b Qddrikgy ad elnPWitﬁgmﬂ e chdthétbidic§ X @R bestide with anti-

Vihil e the |nvent|on been described in detail wth
3ﬁﬂmna®®ﬂw25ml7s amwm@twa@om toenhanes iapete imgunity, in part
ﬁﬁ’ a 1Bgreferrn%g .enmbodi nrents thereof, it wll be

PPN SUPE i cat i ons and variations are

wthin the spirit and scope of that which is described
g0054] ai IaRdothEXANRItFhd invahTdn [BERBESA AldTHod| NFinfAvVAG ORMte of

ACTI VITY [0083] Polynucleotlde arrays were utiljzed to
défeéP‘PH s mpmmafia sibiest from 2 phplec aﬁ'dé stmRlsot g?f’ hE‘Ctdb
|
g%ﬁﬁkgpl tl‘%rlﬁlclefcea%ﬂﬁhﬁ‘rpllégé p%@?ﬁ%tﬁt@ aelxglglsshc?n péﬂé@n Axtidlified
(5 dociogressepplpelyentleatidei elxhremm?/@f @tledst 2 bolv’nmtde@ele&lm Table 55

BS, Medi cor The 49 C S Were ted
{SowRE S Bl infFaRb biget o T hEEaheB) e Fiyehfor PoviER o
CrHEtthi ﬁq iRNAEHY D8hte @Fﬂlfédﬁ@ﬁ it BetabahAthn\Wubjectifdn a@hidlkic acid
E. coli 0111:B4 LPS , W t hout (control) or
vilatriplesef the sytagct b pdantieyi @IDWIC arigrsamplsra pplwucmlé@

I h
SrtePhBRk mte%‘ee“é%?leé‘s"aﬁxeoéﬁ%‘@%g o PFE gt ablesbl o
?ﬁﬂyrdﬁle@ﬁh@dnmabm F6he Tdbkb7 ass:bﬂ@mdceh Inosmfacpteal subject. In
| RNA was isql ated using

/enstaspect offtp inverHomNpe siale |0étnf9€é@nﬁ% %&tﬁé@gb %Oqsr?gents or

‘fin 'h!raoqec %%ng&f‘%ﬁbﬂlg SRPE! BR Siot BmitkdN2&Ram negative
i PR contam nat1on was renoved wth
mdéeefmaad Iiram pomt:m bagteria] igalg fmighktor pefasttieagRMNA- Wessill another
assessed b ctro hor on a 1%
(508 TR PR T g e o g e Sitonaa R ied BpigH navine
QPahRdf M AW idédtdien byfm&aﬂow@ hefHoabencd @entifil, gehome
I's PRHU04-S1), which consist of about 14,000 human
ol i gos spotted in duplicate. Probes were prepared from
10 g of total RNA and |l abeled with Cy3 or Cy5 | abel ed
dUTP. The probes were purified and hybridized to
printed gl ass slides overnight at 42C and washed.
After washing, the inage wa8 captured using a Perkin
El mer array scanner. The inage processing software
(1 mapol ynucl eotide 5.0, Marina Del Rey, CA) determ nes
the spot mean |nten3|ty, nedlan |ntenS|t|es and




software (Redwood City, CA). The intensities for each
spot were normalized by taking the nmedian spot

WO piosinsicdy val ue fromthe popul ation of spot VECT/€a2004/001602
within a slide and conparing this value to the values

g i t 25 .
SRR T B4 7| SRS MinchOFs B e fsHER iR it
ttheadtiotty i plesgeplof eichdnfepasschgtts opsighalingapdleculean be -
found in Tables I and 2. These tables 2 reflect only

t ot i des, that dermnstra ni. fi cant
éﬁ@%é Oé’%r iﬁpfoe'gfé?% eRIPNSHRLES TS gaRpel ¢ 8ﬁutv B Rpecifically,
tthat 61 WBkBndt@eds @itht beth MEKeAdhEXATRES bﬁaaseTHﬁbfi&*s Ran limit
indicate that the peptides have a w despread ability

tbactesalueplidatien Grfecters o DIFNT-prwied mactaphbgatdy S. tgthimerem
|nduced LPS. 0085 n_ Tabl t he, peptide, SEQ
g & MR i 6 AP IS P stk b B s B dpacted
Q’ff %Bosﬁth&lﬁ@h@lﬁ%%ﬁ@édlé&es up-regul ated by E. coli

11: B4 LPS as studied by pol ynucl eoti de microarrays.

et|de(50 g/m) and LPS (0.1 g/m) or LPS al one
6]ncJpatild GHQ&PQYWSPWéOfA@ﬂ@V@é!Ws compounds asmpresanécdrivg

DTSR M S0 MBI ASHSS P LTHEE . cmppunc
@peaImeserm&meRﬂlhﬁéése eXpressiont @ﬂﬂﬂﬁ-}‘( refeptons Suchudcriiinds
[l's is shown in the @Hﬂﬂgd é@lﬁgn of Table 1. The .
{ay- act B YHEGABISt O I pieb&f-R-4-0ln 9 3spiect Hgiipyengpn
%%\M&‘éé%' c%ﬂbhlg%eﬁ%&rtﬁ&% leaﬁtygdn%‘éo? cReay e, Eﬁdﬂh aspect the

ivided by in'the intensity of unstinulated
Tlm\@nfléaapromdes RSethdd fidentifyingh' batwimpwpttdefﬂmtss etmarmt@nlst of

SERCRT s Fg oA S st SRUF RS i the esence of

WBSdnkceut @tﬁbdgﬁh& gnd thedufing chdnestbhas.| RAriecRMsdIBRhES6taRER the

I D 27, human epithelial cell polynucleotide
oxgseressif e igp-neplds sikan indicativeaifia pentide that is psantagonist of

6885, SRR LUAHEL AT AL B B0 B P osn v

|pﬁtuﬁn§ | Thesétygiad 8BS dnponadmnthdrBe 30Rty8herdoibRemonstrated, for
ri bostI ation LO4510f ctor0.655213.61.4 ring finger ,
EEFUBEpNJTEMP lg his( sg@%icgfgab;lgs 62, 63). In that example, cationic peptides

%k@s%%%m%lh@én &?grglola%h%ﬁ)era%ré”ar{’f&rmc%%?/ 025607
PCT/ CA2004/ 001

Accessi onPol ynucl eoti deControl : Ratio: Ratio: LPS+ ID
Tdr s Genee ﬁnmﬁlmcm@@uavemhbly pmﬂctf;e an iolR eavinnic peptides

PuTgan b BT BB o e Gne b PRy Bt

0, XeKIOPRITe N X A QS EQOBANO: 2)) 3hdredd X, & GRrdriwbd bAREDRE K, X,
isone of C, Sor A, X3 isone of R or P, X4 is one of A or V and Xsis 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).

[0058] In another embodiment, the invention provides an isolated linear cationic

peptide having an amino acid sequence of the general formula (Formula B):

21



e protein AB040057ki nase MASKO. 9544. 315. 8
Z99756Unknown0. 14135.914. 0 interferon L42243recept or

w@ 0005033567 65. 2 RNA | ari at debranchi ng PCT/CA2004/001602
NM 016216enzyne6. 15122. 310. 9 hypot heti cal

Ak A R GI< BB1PAE HOFER) WFTR Xl o SY@pBr B S: T

ABROXB56bh6t G JTPORIITZ A% bRe SOGOAIVOM Nord¥ &Sk vne of R, K
AB007854speci fic 70.84514.82.2 cytosolic ovarian

AKB0E580a pné nOPED. @ 348 08R5 Exampls whiheqestidessd the invention
RS ROl e ip1 RERAKRGIARGST (SRQIPNO B, |
P AT A e
SLABREDRLANES (SEQ MG el PIHR eRYSY 1SRG H N Qs ) and
N N N el

Mb49150ncogenel. 40411. 40. 6 caspase recruitnment NM
Q0GEY9 2 d dmranothe®Engsdimerd0ths invantegy pravidepiraisolated linear cationic

J03925N0, 2720, 94, 2 ACE., 1 basyl aLlen AMARRRSALARLe"

VB 33RIRAN KYWHQKOK TEFO. 1B2NG: 1 §))(HisionRule iRclagesICP12a and CP12d)
, wherein X is one to four chosen from A, P or R, X; is one or two aromatic amino
acids (F, Y and W), X; is one of P or K, X4 is one, two or none chosen from A, P, Y
or W and Xs is one to three chosen from R or P. Examples of the peptides of the
invention include, but are not limited to: 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).

[0060] In another embodiment, the invention provides an isolated hexadecameric
cationic peptide having an amino acid sequence of the general formula (Formula D):
X1 XXX X1 VX3 X4RGX, X3X 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, R and H), X3 is
C,S,M,Dor A and X4is F, 1, V, M or 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).

[0061] In still another embodiment, the invention provides an isolated
hexadecameric cationic peptide having an amino acid sequence of the general formula

(Formula E): X;X5X3X4X; VXsX4sRGX 4 X5X X1 X3X (SEQ ID NO: 32), wherein X is
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b DR e B g Ty (riRd )

Q(XrKﬂ(ﬁXzKMEIalszmKﬂSEmNQDBQ), 8hdfin X2isth polar amino acid
(C,S, T,M,Nand Q); Xyisoneof A, L, S or K and X3 is 1-17 amino acids chosen
fromG, A, V,L,LP,F, S, T, K and H. Examples of the peptides of the invention
include, but are not limited to: 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).

[0063] In yet another embodiment, the invention provides an isolated longer
cationic peptide having an amino acid sequence of the general formula (Formula G):
KWKXoX ) X1 X X0 X1 Xo X0 X X X X IFHTALKPISS (SEQ ID NO: 46), wherein X is
a hydrophobic 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).
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r;gglc())(g:}/ ctle(le'lvtatcl)ve conservative variation, or variant has a detectable activity in which
it enhances innate immunity or has anti-inflammatory activity. It is not necessary that
the analog, derivative, variation, or variant have activity identical to the activity of the
peptide from which the analog, deﬁvative, conservative variation, or variant is

derived.

[0067] A cationic peptide “variant” is an peptide that is an altered form of a
referenced cationic peptide. For example, the term “variant” includes a cationic
peptide in which at least one amino acid of a reference peptide is substituted in an
expression library. The term “reference” peptide means any of the cationic peptides
of the invention (e.g., as defined in the above formulas), 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)

24



macr ophage differentiati on- X85750associ atedl. 014.31.1
CD164 antigen_ D14043si al onmuci nl. 6834. 21. 0

wa 5060 br obl ast 1. 2814. 00. 9 37 WO 2005/ 025607PCT/CA2004/001602
PCT/ CA2004/ 001602

BB EETY EDAELSE e IP BE Bi b

| ppe oS Inyad@ftﬁim 0-tbagihalrded vableanOfpE - t&ﬁﬁﬂﬂlrﬁﬁtﬁﬂ esters, and N-
U19796ant i genl. 6184. 00. 6 hypot heti ca
ARTODRIIESY i ves an hsg@dgqedcﬁnﬁmﬁn&eme%wd by the invention. Peptides

AR RGERT AL G Rde aﬁfg lgorﬁﬁ]qaé Q%Mbﬁsgiﬂel‘ bf'derivative of the

21.4483.81. 3 sterol-C4- “net
UBPAIE dikoddsed ﬁg&emeSBnthywmme,t sodahg as the bioactivity as described

KOQ0562pr ot ei nl. AL096739Unknown3. 663. 70. 5

R RO B AT BB BR ot (oY FEES SEHSRe PO SheRBiseed by
RASe WQG&E‘&IW&M@W hyditiédaAR, B athinPabfBGoYet i n
A21. 7723 31. 0 al dehyde dehydrogenase

3 fispgtionsws bg sulstinng wih ademonacidohtld] wmﬁguNMn and vice

. Q%?%c,@%géﬁ%fdgl}’éggégpt%g n?ay%% 0\991%(3 {3191120% y or by the addition of two

Asranss icosiflat yaiduks aithihate sdquenceRat ioRidaabh & foRSsulfRide
Number " Gene Functi onMedi a onl yLPS/ control 27/ contro
1490ghs | ty esterase D/fornylglutathi AF112219o0ne
hydrol asel. 8393.31. 1

[0068] The invention also includes peptides that are conservative variations of
those peptides exemplified herein. The term “conservative variation” as used herein
denotes a polypeptide in which at least one amino acid is replaced by another,
biologically similar residue. Examples of conservative variations include the
substitution of one hydrophobic residue, such as isoleucine, valine, leucine, alanine,
cysteine, glycine, phenylalanine, proline, tryptophan, tyrosine, norleucine or
methionine for another, or the substitution of one polar residue for another, such as
the substitution of arginine for l;/sine, glutamic for aspartic acid, or glutamine for
asparagine, and the like. Neutral hyarophilic amino acids that can be substituted for
one another include asparagine, glutamine, serine and threonine. The term
“conservative variation” also encompasses a peptide having a substituted amino 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.

[0069] 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
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5% acetic acid as a solvent. Lyophilization of appropriate fractions of the column
eluate yield homogeneous peptide, which can then be characterized by standard
techniques such as amino acid analysis, thin layer chromatography, high performance
liquid chromatography, ultraviolet absorption spectroscopy, molar rotation, or
measuring solubility. If desired, the peptides can be quantitated by the solid phase
Edman degradation.

[0070]  The invention also includes isolated nucleic acids (e.g., DNA, ¢cDNA, or
RNA) encoding the peptides of the invention. Included are nucleic acids that encode
analogs, mutants, conservative variations, and variants of the peptides described
herein. The term “isolated” as used herein refers to a nucleic acid that is substantially
free of proteins, lipids, and other nucleic acids with which an in vivo-produced nucleic
acids naturally associated. Preferably, the nucleic acid is at least 70%, 80%, or
preferably 90% pure by weight, and conventional methods for synthesizing nucleic
acids in vitro cah 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
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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.

[0073] “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
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the entire sequence of amino acid residues of the desired peptide product is known. In
the present invention, the synthesis of a DNA sequence has the advantage of allowing
the incorporation of codons which are more likely to be recognized by a bacterial -
host, thereby permitting high level expression without difficulties in translation. In
addition, virtually any peptide can be synthesized, including those encoding natural

cationic peptides, variants of the same, or synthetic peptides.

[0076] 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 for isolating 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 cONA may be

employed in DNA/DNA hybridization procedures which are carried out on cloned
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prevent LPS-induced production of TNF-a in vitro,

W@ ersa2ysopept i des al so protected m ce agai nst PEr/hak004/001602
shock induced by hi gh concentrations of LPS. In sone

8&?&9}”‘? i 12%1{1 Bf?f%feﬁ]geg}%gﬁfrbeggﬁﬁ%goft 455068 Ondeistodd &l @

%d@ﬁdaﬁﬁx@d’ﬂnﬂ%ﬁﬁﬂﬁh bieAithin fHe @pirit At scod 6f thatjveidteid dwdctibed
. coli 0111:B4 LPS were all killed within 4-6

Hﬁgﬁbﬂnw%en 200 g of SEQID NO 1 was injected 15 nin
after the LPS, 50 %of the mce survived (Table 10).
In other experinents V\hertmlqhg[ concentration of

bpga}Ngit ggh‘ﬁﬁt SepSisPARMEINFLANMMATHORY RCTIVITY

ptToe otected 100 96 L,unpou ed t
the ontr oup in which there S Nno_ sur
o b A SifeviEnTs daEmas Peaels ?f&ammc
8@&5 RhQhEFAds¥Bptidhal REShsEBEGithelidial]l€ STHeLAA) human

Cationic peptides were also able to |ower the
sapltmliaiweplbhnmwam@lmmﬁdg@@MBM Gben) surplemorted withd i %4 fetal

roducts S b
0&515 rsg%lph@%n eﬁih%/o&%aL 13[§4l§ Q/glﬁeﬁgﬁgﬁi E‘)]JAOO rEglrtlssue culture
emep he2.5 REQP L&MsNGh, &.ulturémo\tnrmgﬂt dnddhet inowbaddd Wikl @0 hgfml E.

RAW 264. 7 cel | s by the Gram positive bacteri al
pobdudt B4 Lfrs\(szlm} avithoyt @ﬁerfrqlborawnbéeeg/mewfk 2 IHEdNM

RS R AR S SRioR IR wgE FerrBa it Fitn IAAE,
3RfochrionhieSreatdd phosphatesiiifeadd s@ﬁn@(PBlS)gdmﬂ deBEﬁ):d Boﬁd(ﬂle dish

was able to substantially reduce (>75 %
iusthgca GedrscgperTNmtal %ﬂ%dﬁ(ﬁ?ﬁ%e%wmg Bﬂﬂquyusa@g@ngn, Austin,

% bﬁ{ ion g{fe nkr‘?%gﬁ)%u?ﬁ%@ce# 47 %é(l)\%%t/e ggcgléag?%mg Superase-In

RENa6ARMMioB0H6dn Y NBNA coRtnyingtiannwd rebByd with DNA-free kit,
i ncluded _as a .contro 0 denonstrate .tha . 0
bR nhes 91 BHnD R WS et B e AR gt 8%
% aldi€ghinhi bition by SEQ ID NG 1 of AralLAM i nduced
TNF-a. "These results denonstrate that cationic

pepti des can reduce the pro-inflammtory cytokine
r[08%n s eThsfpol ynacleptidmaTayy yseshvers theldn@an Dperog gyt s.

o T L oS v
MACHMiRge spitlel $n dgplieatet IPmHeatMEth pricpdred BOm Yigugdf tBtal RNA

r%lﬁﬁ%br%d' wih k‘y@) ﬂﬁy%habe{ ﬁ§‘ﬂ%’ { %g{,@eé%%g‘}ggﬁ%%d hybridized

g)hﬁ?et(ifgqatsg M Q:)R/Eﬁﬁ h@g§4?t anB W@ akkedl l(ﬁ’err v@asﬂﬁl thB@mage was

cent rations of -a released info the cul fure
saapmmhmm a;PwkmeEldar erray mdneby Thelimh&ge prog@sisg software

t | Li f
polgBiteotidr seubtion Hel kY- ERmindpe A bycosivy,
tMQ&lh{Wﬁéddmgeb FRd baddroundiniéndi@ésT A “Bomerfi@fRd prépridiSvas used to

and E. coli 0111:B4 LPS = 30.8 2.4
mgmely backgmgr dbadrageare calcwates e bettirpbl BintsRsity, fof pach

I t
BRSPSl ShL G5 Gt
n@fdtare (Re@dwoda Gityl SAY).r Dhe thigusities fe esehmjoeS/emcbrmahzed by
presented as the nean of t%Pee exper | men%fs tand
Ciakioe thegmediEn SRR S OBH 0P upEERT RS FORY BOABRLPANEINE i i a

I
%E@E A ci]mf) é&{vgglﬁ?%h}%}hﬁﬁ g%@li shdebSn Bre XBRARER. The

31



0. 18. 5+2. 90. 0+0. 60. 0+0 123. 0+11. 436. 6+7.59. 8+6. 6

555. 4+865. 0+3. 631. 1+7. 0 1063. 1+875. 0+3. 437. 4+7. 5
w@00%/0Z5687 881. 0+3. 558. 5+10. 5 5086. 7+4. 392. 6+2. BB CA2004/001602

+9.1 [0095] Table 4: Reduction by Cationic Peptides of

o s AR e SN S LA L e
$8unyh aheds Wahéi‘ 2 1%6%956“35 Freffled dnlPinble Bdlyhidiedtides hat

presence of the indicated concentrations of cationic
pelpbnsﬂe@dfsmgmﬁcamt CWGCS:IQI%EWW@H phihs 16a00¢mlyawléfptéi§§ gt

0 re su
@@f@&ﬁ@%ﬁ%@éﬁﬁn@épﬁ% G PO e P Ben,
gfeéd &biliey loSre@uetthd @xpravsion olﬁpohyhuﬂbdtideﬁ Cl’fat &emudm:ed by
resulted in TNF-a |evels ranging from0.037 - 0.192
AgBni . The data is fromduplicate sanples and
presented as the nmean of three experinents + standard

g%S?t : glggal@@ qt fhgef) S%%Q: SE?S)Qj Igb' ?‘7 {d éﬁ@véﬁfto EB{%n@y fe(ﬁlce the

SE@et@)rB&Qnﬁhy df tBe @ﬂ@ucm:o@lﬂ& Up-reguiitedty £. DoideBl 15134 LPS as

i Y Do R im0 e SsH) BASHb R TBRED! helm or

Eﬁ’@t 168 WA nOatl)W LRI 'AI549 '&eﬂ’sf fof Whr ahd(the RREGQvhdIsolated. Five
1569.4 0.84 SEQ I D 1637. 66 SE%EE) 1728. 33. 71 SE

IR to@BBNA was wdsEQakt)C;z@’éb’S 1abeéﬁd7<é> @9hos 2néhytgislized onto

SFU%a 251%&%@@ Pg?{l)%%? Jrg%é%%%ﬂg?g&r%}_]ﬁfm%&gégg b??%%gm‘rln the
T8-iea SELD ool ted et e e o
Ipolypgeigotidy, exprassion iplBY Sﬁméatf“? E’)Sg%‘?ﬁ%;?b‘r@gg H‘“"?E‘%BEQ
Iugst%ng%tedQeﬂé BRRRMALBE+ 19 23 /€0’ LBluftRBlfers toQhd futensity of

polynucleotide expression in cells stimulated with LPS and peptide divided by

unstimulated cells.

~ Table 1: Reduction, by peptide SEQ ID 27, of A549 human epithelial cell
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Accession Polynucleotide Control: Ratio: Ratio: LPS+ 1D
Number? Gene Function Media only LPS/control 27/control
Intensity
AL031983 Unknown 0.032 302.8 5.1
| ADP-
ribosylation .
104510 factor 0.655 213.6 1.4
ring finger
D87451 protein 10 3.896 183.7 21
L‘AK000869 hypothetical 0.138 120.1 23
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Pepti de

or Total mce

Survi val post

endot oxi n

treatnment 0111: B4 LPSbuffershock 03 gPBS55 (100% 20
wog®sgeeBs5120 (0% 20 ng3 ggSEQ I D 1126 (50% PODTEA2§04/001602

Table 11: Protection against |ethal endotoxaemia in
n:\l actosam-he sepnsitized CO-1-m-€ h\: f'\:a.tl oni-¢ -
AP%F‘PBes PQDC“PCWPE'QC(Q neleptro)s d) per r eRalighs; t | 7 Katiop LPS+ID
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: Nurmber . Sur vi vp S adgdedof ce Contr ol
Aﬁ%’}?}g tli de) B"USH sEQ b 6@5@50 SED I D f%gSZO seQ 1 0
1729540 |SEQdUan#f2950] SEQ I D 272g5P0 [00103] Table 12:
Prot ectilon agai nst I et hal endotoxaema in
gal act oslam mécleafisies zed BALB/c mce by Cationic
des. e (8 -ol d) wer sensi|ti zed
ﬁg'%énz'dot oXI nlrrgi/ﬁ Oq%ﬁ eri tdnggl i nf ection of L6
gal act oslaDKPAZpé434J1a) |n 0.1 m 54 WO 2005/ 025607
PCT/ CA2004/ 001602 stefile PBS%. Then endot oxi ¢ |shock
AMd37¢48d Uced 3b9’°?@i'f'raperi t ohé& injectiofdf E (coli 08
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AFBR6D 132 mend®s BEQ | D 152950 SEQ I D 1’@960 $EQ ID 2.4
172617 SEO1D. 232660 SEQ+D242g617SEQ+D262960—SEQ
protein
AK001239 FLJ10377 2.204 6.4 1.3
ATPase
Na+/K+
transporting
beta 3 '
NM_001679 polypeptide 2.402 6.3 0.9
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 22
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5412.5 6. 7+6.|4 591;+1,,1094.|5+1. 5.2096+1| [ 00106]
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inter-alpha
X07173 inhibitor H2 0.33 22 0.44 0.03 - 051

brain and
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AF095687 | protein 0.39 2.1 0.48 0.03 -~ 0.98

NK cell
activation

inducing ligand

NM_016382 | NAIL 0.27 2.1 0.81 0.59 004
KIAA0981
AB023198 | protein 0.39 2.0 043 0.81 092
EXAMPLE 2

NEUTRALIZATION OF THE STIMULATION OF IMMUNE CELLS

[0088] The ability of compounds to neutralize the stimulation of immﬁne cells by

both Gram-negative and Gram-positive bacterial products was tested. Bacterial

A
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w0 easprmn3004S46665 L- nycOncopol ynucl eot i de208HX/824d94/001602
| L- 10l nt er | euki n1684MB87897 pl 9i nk4cdk4 and cdk6
i nhi bi tor1474U19597 ATOH2At onal honol og 21134U29086
DNAsel1DNase874U00478 68 WD 2005/ 025607
PCT/ CA2004/ 001602 Pol ynucl eo Unstimnmul ated Ratio
Accession tide / Pol ynucl eoti de
Fungt | : ' ifle: t e hul at edb .
xR AL YRR DStk o ShA IR Bytokines and
D3 Cydien nBeheskdBBlyicanlleadRalsepsiy. | Ritlal Bxperiments utilized the murine

receptor 3173M20697 pol yner asea, 2413D17384

Ti ! chB%ﬁ e&?ﬁéﬁ%@mv s phipmofiirom fgshmerican Type

| 14@31daadah ' ' i nd pri
GADD45DNA- d a%%ﬁ%?% AR %%LW%@?&S /1 line, A349, and primary
Si k Bracropbhgasaldgrikéhfiem8he Wie30&Tow € BALBRYc mice (Charles River

4l n rin232 53176 3R1G owt h fact or ,
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pn@2Q Psbcoltsoriigesd nudire ps @ seeeof MHEDT -t ORoGw2¢repiEEes were

Transgeription factor253 1671 1.GE-| Ral | [
gb’lg ﬁ) c]ogﬁltxe ) t iys\gfﬁdlf Vegieoczfel]%%eglféb&ig:qnﬁgﬂieﬁﬁl% fo@lhlll%en to
Gat{aveihie RENSQiRERAGNE Yichyw @8 bitgeqEdXbaieatments with 100 ng/ml LPS
ki nase1912U/70324 Bone BMP- 2nor phopol ynucl eoti det.i c .
08600 25802 PSro2®igmbpaptaleforg4hews hhf miease of cytokines into the

factor1742S68377 P | i [ ' . .
TSRS b ATRER S e 0
RAL 280 0h&aRA W 264 17i ah @ A3 24312 624 n Bifle & GADMENGupplemented with

bi ndi ng 1382U36340 protei n TI MP2Pr ot ea :
il @t{%@ah_fg@zlxg 2]&@2&264.7 cells were seeded ?n 546 well plates at a density of

6 - td 7 - -
B BN PO LA AUETISS 1wt it

Bl 9hestls pot welem DIMEM red bothtveate hruSE atB37ROin % CO,

treat nent RAW nacr pphage,.cells'. 70 VWO 2005/ 025607,
TSR0 DY Y 60 2P EBO TS S RO G PR A TR Y fresh
GRRGERT ERInexpErirentd/ BThod\B6M Volitetr hdmas dotds wabeollected
expression of several polynucl eotides. Peptide was

!(mluhﬁm@@ pebeadutas @cRptaddwi WBC Glinical Researdh Ethies Rprdneggtificate
[ converted.in I :

ﬁ?}@f&g’:ﬁgmﬂ V?IBpmc:ﬁgg 1nécr> Eu;%fss .?I?e.ef:kogldllbl‘r‘(]: 1t rslslip’{Fg Ik 1n‘1r£ﬂes, NJ)
WoRfainike 84.8WSPalrits hegarBtalblobd Theblobd mels mixed with LPS with or

without peptide in polypropylene tubes at 37°C for 6 h. The samples were centrifuged

for 5 min at 2000 x g, the plasma was collected and then stored at —20°C until being
analyzed for IL-8 by ELISA (R&D Systems). In the experiments with cells, LPS or
other bacterial products were incubated with the cells for 6-24 hr at 37°C in 5 % CO;.
S. typhimurium LPS and E. coli 0111:B4 LPS were purchased from Sigma.
‘Lipoteichoic acid (LTA) from S. aureus (Sigma) was resuspended in endotoxin free
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
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colum. The "Ratio Peptide: Unstinulated" colum
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et s- 20ncopol ynucl eoti de1890. 11J04103 XPACDNA repair

Bedratk Mt BHeri A 4381w iHRORReviamf &PS injection. In other experiments,
precur sor 1600, 13J04843 PEA_3Et s-
3505

I . .
e Mk Dof B SRR agd 10 min e pepic
(ESERLEY SRS By adhen el A moniore for 45
fhaatsqosBidfeclddB4381 PLC( 3phosphol i pasel1940. 26U43144
KRT18!l ntermedi ate filanent 3180. 28ML1686 proteins

B s e e R SRR P Bmens o
g%%lg ﬁ%i&% P8 PY4RT RMPA - INAWINAs el P Hid example represented

724" 7L7VD 2005/ 025607 _ _
a@&rd@&@[&aﬁgaoamm BGuinymegitive aind Gramipasitiverbacierend HRatiflo SEQ
Accessi on Protei nPolynycl eot i S . )

ABRS0? boran bt o Ot R -t iggplated by S

' ! 1, 0k 239 10k X3 HBrp YYRRth the former being affected t
ARG S SRR s RIS b g poneereeed
famhend30led3DX6uq Takle BRoAt cuticai@odtipns askowdasrit 1g/ml of peptide

pr ot ei n3670. 43MP6823 bcl - XApopt Qsi S .
dP 35 My subetantml sestygigon of TNF-o production was observed in the latter two

T I -
PTIOF 2 inFVAW. detdphagé cdlts) ddnbngutatihg freat thid i @ot a uniform and

fact or 9560. 5D78382 Ungl DNA repair pratei n5350, 51X99018
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%.

[0090] 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

-~
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MCP- 313. 54.44.80.88 1L-104.2 2.116.6 61

Yoo Lonistenn e Sbust REAIPIE: Slo Pt ns-paeey

Y tdetem AW Ire’ t*é&nﬂ@@i gt lethal
tqugcgut%ﬁe&%?fggbgé%wggldteﬁgl |ﬁ§Pn cel Io?g [00111 'I%a e

Cshb¢101mdacerlénpfth1gie®rmentcampneqf ERS.i Imsgrr@fexgmlggutm CRdrmaice were

shown to se .the. e

ﬁﬁﬁ}%&iltgﬁ gd’é‘ aﬁé?ftlpj(ﬁfg %a(gfs gaLa((’JB)g%lfl atl%lt(%Sﬁmlrhe-sensmzed
?ﬂ%@%{f@h jeRledSalH §p% oF E4cdl @Nd:BHEPSEMNAraNaBkilled within 4-6

i solated, converted into |abeled cDNA pr obes and

Mdard. dvaao2a0ugonNSEQ ADRWO ar waymjdcmﬁdﬁFSHnO&f&B theTiRS, 50 % of

intensity of ol ynuc| eot i des Ln |nula ed cells i

JRewrcsy shlr\flh%d @%@5&3)5‘ ¢t ex?ﬁ%me égg-n[ef 8oencentrat10n of ‘

Lﬂ% 1 ze[c R InOBAMBR ik Sith ﬂo%lglﬂ%ctoﬁirﬁﬁﬁl ;Sdpn@é protected 100
ynuc

e expression in peptide-si nul at ed cells
d%\blod@dreklyo the:ontnOQTeun in whicly fherd wad =a euvlcyéll (Tgble 13). Selected

tinulatedRatj o Pe 10 mu

RGBT peb eRp R BRITTYE B SR RIS G g
L-1 R ant agoni st horml og 10. 0030861856870A1167887 L-10
Fflob% 120. S RnilpplidE3wdrd A8 @BR 3o Lovick the stimulation of macrophages

pgg(r)n ggﬁtléelba%?engllpr%ﬁlﬁg glﬁ:?jas ﬁycobacterzum 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. At20 pg/ml SEQ ID NO: 1, there was >60 % inhibition of AraLAM induced
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FODSTUIBH P OCH -GS 5 B R A IES YRR APDis Y Getermined by
nd Iting from RAW 264.7 cell
TpshTo e *e?y*t%%hé.‘*ﬁ%%?iiﬂs??@ e fam R 3647 el
incubated with LPS alone for 6 hours (S. typhimurium LPS = 34.5 £+ 3.2 ng/ml, B.

cepacia LPS = 11.6 + 2.9 ng/ml, and E. coli 0111:B4 LPS = 30.8 £ 2.4 ng/ml).

—

Backgrouhd levels of TNF-a. production by the RAW 264.7 cells cultured with no
stimuli for 6 hours resulted in TNF-o levels ranging from 0.037 — 0.192 ng/ml. The
data is from duplicate samples and presented as the mean of three experiments +

standard error.
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Pol ynucl eotide/Proteinintensityl D 21D 31D 19l D 1Number
iﬂﬂﬂ‘Sém IBab@, 4: (Rﬂhtcann my((cmmmm Peptinkes of EataddLPS lnduced TNF-a

0ok 2 ANIREF TP

delta 1 | am ni

mouse macrophage ceqls WCI'G

stlmulated 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-a

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 pg/ml) | Inhibition of TNF-a (%)
SEQID 5 65.6+1.6
SEQID 6 59.8+1.2
SEQID 7 50.6 £ 0.6
SEQID 8 393+1.9
SEQID 9 58.7+0.8

"SEQID 10 55.5+0.52
SEQID 12 52.1+0.38
SEQID 13 62.4 +0.85
SEQID 14 50.8 +£1.67
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Rl. 001 72 OTH- _’AAq_’r"-l-J‘-l- IVI' F\ l y
| AO. 721. 92. %%QMQO flor nyl gzt | dg Pecept or
11. 003. 11. 40. 18A43b 757 CD21. 002. 608%L: 2G19AA927710
CD360. 188.25. 56. 22, 5N39161 vitamn D
RO. 782. 51)31. 13EQAPAE5226 |Human pro8i%t A4%e acti vat ed
0. 546. 11. $22AMR4R5—2 prostagtagndin Egreceptorn 3
0. 254. 14. 93. 84 62 ([subt ype%légfk Ogé: R bet 3
pol ypept i ¢leT. ogggs@ 0. 50.[8R56211 1 B+R.6
21. 003. 1210A1057229 growth factor receptor-hound
0.512. 22. 02. 40SBRARAIS31 grotein 3358 3%rmary Tur nor
1. 006. 916\WA3893- Recgptor—hot WO
2005 025607 PIFRADTIA! 0ola09. Unatorir Re8dret o
Pepti de: Unsti QEQMACCGQSI on 60.5+0.17
Pol ynucl eqtide/ProteinlntensitylD 21D 31D 191 D 1Nunber
adenosi ne |A2a BBQADR611. 84. 02. 5N5 7863 £ddenosi ne 2:3
RO. 832. 02.r13163 "“““"086 cet
| ocus0. 772. 71. %Ft %010‘ pr ost agFan%l N E receptjor 1
0.657. 26. 01. 5AR8BAPOR (subtype EPI)segr owt h fact or
receptor-hound 0. 343 06 32 9R24266 protein 14
pstei n-Banr vi BEQ Dr#fuced (0. 611. 638-28: BAMD37376
ol ynucl eotirde—ggA15 31 603+ 0.6

SEQ ID 33 62.1 +0.08

SEQ ID 34 53.3+09

SEQID 35 60.7 +0.76

SEQ ID 36 63 +0.24

SEQ ID 37 58.9 £ 0.67

SEQID 38 541

SEQ ID 40 75 £ 0.45

SEQ ID 41 86 + 0.37

SEQ ID 42 80.5+0.76

SEQ ID 43 88.2 + 0.65

SEQID 44 449+ 1.5

SEQ ID 45 44.7+0.39

SEQ ID 47 36.9+22

SEQ ID 48 64 £ 0.67

SEQ ID 49 86.9 + 0.69

SEQID 53 46513
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conpl ement conponent 0.22264.52. 618. 1AA521362 recept or
2 endothelin receptor type A0.0712141416AA450009

WO SNARES6RD. 5611121. 8AA704511 yrosi ne ki nase, PCT/CA2004/001602
non-receptor, 0.127.88.5108. 7A1936324 1 receptor

tyrosi ne kinase-Hke—0-401-35-01-62-5N04921—orphan

receptor 2 Peptide20peimlne IphipitiometENF-o (%)
1.021.013,20.50. 8AA682684 [an-receptor type 3 protein
t yrosi ne phospﬁﬁ@d@@%-0:283.54.00.©$i§MﬁM34420

on- r ecept 6+—type—9—roterntyrostne phosphatase;

0.422.92. 42. 23. 0AA995560 on-receptor type 11 rotein

tyrosi ne phosphatase, 1.002.32.20.80.5AA446259

009‘6?0 eftable 4y Redd&iduobeSHQLIYY Pf DES MidiieddLa® production in
581.72.43. 61. 7AA679180 on-receptor type 13 rotein

AfA9sete A8 seharastimylatehwiih inpreasigesanensirggens of SEQ ID 1 in

SR LBl I g, e cocniono

Uhss inhé atleddapesmiants was determined by ELISA. The background levels of
Pol ynucl eoti de/Proteinlntensity 21.D 31D 191 D 1Nunber
rlbt%ﬁwntcy%%lp%wph%é%étoa%’-@,ng%?fz E he éﬁ?dﬁ@e%ffﬁdsﬁﬁé'\g‘i‘i@an of

et SRBAEST, Leantor Lyper 9 profein

tyrosi ne phosphat ase, 0.731.22. 83, 01, 4R52794 ecept or
type, T| prot SEQ Iyl ggg/ad) phosphatlabibition of IL-8 (%)
0. 206. 11 25. 65, 0AAG44448 receptor—type—Uprotetn
tyrosi ne phosphat &le, eceptolf type, 1 23ci at ed
1. 005. 1¢: 4/—‘\/—‘\4815471 32+ 10

10 60+9

20 47+ 12

50 40+13

100 0

[0097] 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.

Concentration of SEQ ID 2 (ug/ml) Inhibition of IL-8 (%)
0.1 6.8+9.6
1 12.8+245
10 29.0+26.0
50 398+ 1.6
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protei n hosphol i pase A2 receptor

10. 452. 82. 21. 92. 2AA086038 AP ki nase-activated protein
w@22M25687 71. 11. 9W8281 i nase 3 AP ki nase Ki naB&T/CA2004/001602

60. 10189. 632H07920 AP ki nase ki nase

2%30,] &rgﬁoggﬂﬁm%@%,ﬁﬁ kil nase 70I{fibitionlcTIBHBELD2

ki nase 120. 492 11 22 _QA1936909 G protein-coupled

receptor 40. 4QB. 73. 02. 42. 5A 719098 G pr ot4sitht édupl ed

C40410927AAAROERN—E s o
recepter—490--0519192FAA4G60530—Gprotern-toupied

receptor 550.08191512N58443 G protei n-coupl ed receptor

@'@98 65T 2ie 7 Rbdu &6y SEQ 1D Do ENealpLPS dduceddpi®in human
50.7206. 85. 44. 95. ON62306 equl ator ,of G protein . Fpentid

bloo@4SYBale 2nnea blad versgHETIaterhWBh incagpsingcgreegirations of peptide

Ak P AR Ry P T B pAgg e contifuged a
{RPARtRFEBovetctinditesdd 58 AR BYIIFISA25BOTata is presented as the
PCT/ CA2004/ 001602 Unsti nul at edRati o Pepti de:
wresageraf 2edosaie cessi on
Pol ynucl eoti de/ProteinlntensitylD 21D 3ID 191 D 1Nunber
apoptosi s inhibitor 50.562.81.62.41. 8A1972925 caspase
6, apoptosis-related 0.790 72 61 32 8WI5688 cystaine
pr ot ease |apoSEQeIs2r Gigimdd pr ot ei nIL-8 (pg/ml)
0. 462. 21.}42-32-9AA521316—NASH—easpase; 4
apopt osi §-rel at ed 8. 952. 21. 00. 62. 0AA4 %3(%68 cyst eijne
pr ot ease {Tabte 2277§0r ynucl e¢t 1 des dowty egul at ed by
peptide tireatnent of A549 epithelial cells' [0112]
The catignic peptiffes at cong¢entrati oh45%f 50 gg/|m
wer e sho t o-decrease—the—expressiton—of—severat
pol ynucl eoti des. Peptide was incubated with the human

epi ! Lo inRfced TNF-o
i[ I At e ,aB?o%vgfglgéél@nqsgﬁﬁgt}g ggﬂgD%& Iar?f\obes and
pybdudtiondd rheriftibeue mBAvamacsaphhEPBADB/ G ousprhwne marrow-

i ntensity of ol ynucl eqti des i pn, unsti nul.a IS 15

<lrovi ACTORRRCEL VB IR Y, e“sPﬁ’éghﬁé?!a AL emj%ggg‘ll 2

yrl]?f ‘Bﬁli'[ﬁ‘ 1?1‘% e LD Sr ARERIHILO LRI b Pepii@e. TheGhipernatant was
of ynucl eoti de expression in peptide-simnmulated cells

GbMédietanpedtbetor ve ki ftTNo6 byrEitIS AuThe data cegiressnts the amount of

Unsti nul atedRati o Peptide: Unstinmul at edAcgessi on

FOVEruresudiong flempupliedts et epidhons rarsptAaisd fACk PR ber
LR 13:.920:338% 319 A% 1AL 8983 /m1) or 24 h (1.7 £ 0.2 ng/m).

Background levels of TNF-a were 0.038 + 0.008 ng/ml for 6 h and 0.06 £ 0.012
ng/ml for 24h.

SEQ ID 1 (ug/ml) Production of TNF-a (ng/ml)
6 hours 24 hours
LPS alone 1.1 1.7
1 0.02 0.048
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i mmunodefi ci ency) L-12 receptor, beta
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1(1017)913 Htaomszolrgﬂblt@em&quswéﬁnﬂee@ TFepprrduction by

el enaion Gob QR 100 Aun FRuE LA ph R b
?Y@édsuf NAHCHAhR t&%ﬁghli’@ad BB g/A$49 human epithelial cells and

260 20 447 . 26 AA49598 Cys-Cys), nenber 18 snal |
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2d1 for ﬁgalgngﬁg?ggmégéﬁ}ﬁ qu%/ }s)p%e?lfed as H;% mean of three

g %§9+§t]aﬁd§§/é&8116836 (Cys-Cys), nenber 23 snal |
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granulocyte 3.570.110. 060. 280. 38A1889554 chenot actic
protein 2) small |ndu0|ble cytoklne subfamly B

2. 020. 503070280, 404487 OVS=%6VS) bET,, 10
smal | | U’c?ioatlaga\éw KiTe Zgbl 41”%@/%?{@%%;22
(honol jogous taptePPSmithp- | @) qyt oki ne-i nduci bl e
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conmponent d g recé)ptor 1. 940. 440. 580. 515 12RF761788
cadher pFnm—t1,—t lgo OB-Tadhernin 893 +3.8

2. 000. p30. 570 300 AA136983
83+4.6
60 . 6818
90 53+8

[00101] 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 pugin 0.1 mi PBS). Peptide, SEQ ID 1, (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.
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Peptide Treatment | E. coli 0111:B4 | Number | Survival (%)
LPS added - of Mice
Control (no peptide) 2ug 5 0
SEQID 6 2ug 5 40
SEQID 13 2ug 5 20
SEQID 17 2 ug 5 40
SEQID 24 2ug 5 0
SEQ ID 27 2pg 5 20

[00103] Table 12: Protection against lethal endotoxaemia in galactosamine-
sensitized BALB/c mice by Cationic Peptides. BALB/c mice (8 weeks-old) were

sensitized to endotoxin by intraperitoneal injection of galactosamine (20 mg in 0.1 ml
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[00104] Table 13: Protection against lethal endotoxaemia in BALB/c mice by
SEQ ID 1. BALB/c mice were injected intraperitoneal with 400 pg E. coli 0111:B4
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0.192 ng/ml. The data is presented as the mean inhibition of three or more

experiments + standard error.
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the intensity of polynucleotide expression in
peptide-sinul ated cells divided by the intensity of
unstinmul ated cells. UnstinRatio

Pepti de: Unsti nul at edAccessi on / nucl eoti de/ Protei n;
Functionlintensityl D 2ID 31D 191 D 1Nunber -1|ike
receptor (TLR) 1; Response to gram

3.220. 350. 310. 140. 19A1339155 tive bacteria 2; Response
to gram positive bacteria and

2. 090. 520. 310. 480. 24757791 ;t 5; May augnent other TLR
responses, 8.010.120.39N41021 )onsive to flagellin 7:
Put ati ve host defence

mechani snb. 030. 130. 110. 200. 40N30597
receptor-associ ated factor 2;

I nfl ammat i on0. 821. 220. 452. 502. 64755353
receptor-associ ated factor 3;

I nfl ammat i on3. 150. 150. 720. 32AA504259 recept or
superfam |y, nmenber 12;4.170.590.240.02W1984 86 WO
2005/ 025607 PCT/ CA2004/ 001602 UnstinRatio

Pepti de: Unsti nul at edAccessi on Pol ynucl eoti de/ Prot ei n;
Functionlntensityl D 21D 31D 191 D 1Nunber
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- T nt I antmat of v pol ynucl eot 1 des up-regurateé gy
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ggtlré%gﬁfn%gft i\ﬁ??—l(l%?{lﬁ‘oéh_%n&iaﬁ ld@ﬁ)ﬁﬁ'oééfnaﬁ% QiabRXklls (a non-

eptide was incubated with the human A549 epithel i al
aedibsctiveraltdrnhtiemie thd e HRtymidine incopsperaiéen assaiy &t thégassay, HBE

into | abel ed c bes.and .hybr.di zed H

Syt Bl O RO0 RE B FaR KR Heh RS ad e Ty Rl e

| ProlfesdtionR abad WeTl1Swisaddsd1 OTHE dells ftcinstaaddvicoihe Meagent and
The "Ratio Peptide: Unstinulated" colums refers to

tthe platenis dhesi measered pathyanel 184t plate readst, S48 i n

peptide-sinmulated cells divided by the intensity of
%61681“' ﬂ{qusﬁﬁlshéwn below in Tables 16 and 17 demonstrate that most of the

peptides are not toxic to the cells tested. However, four of the peptides from Formula
F (SEQ ID NOS: 40, 41, 42 and 43) did induce membrane damage as measured by

both assays.

[00109] Table 16: Toxicity of the Cationic Peptides as Measured by the LDH
Release Assay. Human HBE bronchial epithelial cells were incubated with 100
pg/ml peptide or Polymyxin B for 24 hours. LDH activity was assayed in the

supernatant of the cell cultures. As a control for 100% LDH release, Triton X-100 was
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SEQ ID 31 0.98 +£0.03

SEQ ID 33 1.03 +£0.05

SEQ ID 34 1.02+0.03

SEQ ID 35 0.88+0.03

SEQ ID 36 0.85+0.04
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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.

Treatment OD49onm

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
SEQID 6 1.81+£0.05
SEQID 7 1.78 £ 0.10
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SEQ ID 31

1.84 + 0.06

SEQ ID 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

SEQID 38

1.83 £0.03

SEQ ID 40

0.46 £ 0.06

SEQ ID 41

0.40 + 0.01

SEQ ID 42

0.39+£0.08

SEQ ID 43

0.46 +0.10

SEQ ID 44

1.49 + 0.39

SEQ ID 45

1.54 £0.35

SEQ ID 47

1.14 £ 0.23

0.93+£0.08

SEQID 48
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(D38048) 0. 70. 22 cofactor required for Sp |
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| oprotel nase 14 pro easone )
siibracted ofeetvaitht yhapl: shioBFOOU: ]Jsmna 3lcph@l (25:24:1), and once with

tein k U127.79) 1. 50. 34 -,
paEane b Rt p e R B GG 2onebyRRco! 100% ethanol
%206 3103. Runiesdheth %@éﬂ@%}?gﬁ FHORNA wadveapended in RNase-free
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contamination was assessed by using the isolated RNA as a template for PCR
amplification with B-actin-specific primers (5’-GTCCCTGTATGCCTCTGGTC-3’
(SEQ ID NO: 55) and 5’-GATGTCACGCACGATTTCC-3’ (SEQ ID NO: 56)).

Agarose gel electrophoresis and ethidium bromide staining confirmed the absence of

i3
P
®
%)

an amplicon after 35 cycles.

[0102] Atlas cDNA Expression Arrays (Clontech, Palo Alto, CA), which consist of
588 selected mouse cDNAs spotted in duplicate on positively charged membranes

were used for early polynucleotide array studies (Tables 18,19). **P-radiolabeled
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Accession Control: Ratio

Notebeitics n@dhwgfﬁyné@ré@lsetreéaﬁ @anahéetaﬁw Hd qpalysis was performed

with Genespring software (Redwood City, CA). Intensity 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
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.

[0104]  The other polynucleotide arrays used (Tables 27-35) were the Human
Operon arrays (identification niumber for the genome is PRHU04-S1), which consist
of about 14,000 human oligos spotted in duplicate. Probes were prepared from 10 ug
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.
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mixed dNTP stock at 1 mM, in a 12 ul volume with DEPC treated water at 65°C for 5
min in a thermocycler. 4 pl 5X First Strand buffer, 2 ul 0.1M DTT, and 1 pl
RNaseOQUT recombinant ribonuclease inhibitor (40 units/ul) Wére added and
incubated at 42 °C for 2 min, followed by the addition of 1 pul (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
cycles consisting of 30s of denaturation at 94 °C, 30s of annealing at either 52 °C or 55
°C and 40s of extension at 72 °C. The number of cycles of PCR was optimized to lie
in the linear phase of the reaction for each primer and set of RNA samples. A
housekeeping polynucleotide B-actin was amplified in each experiment to evaluate
extraction procedure and to estimate the amount of RNA. The reaction product was
visualized by electrophoresis and analyzed by densitometry, with relative starting

RNA concentrations calculated with reference to B-actin amplification.
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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-1o., 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
transcriptional responses in a human epithelial cell line using mid-sized microarrays
(7835 polynucleotides). The effect of SEQ ID NO: 1 on polynucleotide expression
was compared in 2 human epithelial cell lines, A549 and HBE. Polynucleotides
related to the host immune response that were up-regulated by 2 peptides or more by a
ratio of 2-fold more than unstimulated cells are described in Table 21.
Polynucleotides that were down-regulated by 2 peptides or more by a ratio of 2-fold
more than unstimulated cells are described in Table 22. In Table 23 and Table 24, the

human epithelial pro-inflammatory polynucleotides that are up- and down-regulated
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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.
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preparations and the average fold change is shown above. Polynucleotides with a two

fold or greater change in relative expression levels are presented.

Polynucleo | Polynucleotide Function | Unstimulated Ratio Accession
tide / Intensity peptide: Number
Protein | Unstimulated"
Etkl Tyrosine-protein kinase 20 43 M68513
receptor
PDGFRB Growth factor receptor 24 25 X04367
Corticotropin releasing 20 23 X72305
factor receptor '
NOTCH4 proto-oncopolynucleotide 48 18 M80456
IL-1R2 Interleukin receptor 20 16 X59769
MCP-3 Chemokine 56 14 S71251
BMP-1 Bone 20 14 124755
morphopolynucleotidetic
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TRAIL Apoptosis ligand 364 2 U37522

69




Rati o of SEQ Nunber GeneUnstinmul ated ID NO 1-

Cel | streat ed: control

Z80783H2B hi stone famly

woreooseeB900. 29 A-1301 1105l am ni n al pha 57. 10. PGT/CA2004/001602

AL008726protective protein for

haot 2 Al Aant Aot Aacal 20 20 ’)nvn aac
MO U o T o1 U 9 L . \V y apv | JIIC .
POBURD 1 ToD MSIRB96 FAREbr | VP ELihr | nRPH8. 20 | Accession
XQ@rd19pljasm nogen activator |ur qmgﬁ@ﬁg 90 péptide: Number
X13238cyt ochrome ¢ oxi dase8.|00. 29 X Béycl In D
Pratein. 30 D78151prot easome 26S subuni t7 ostimulated”
I\EﬂE/l'IO et oacnne ol nn 21 1020
PTO% e ouu . OU" FOS8pOsurtmactant
ﬁ;nary asei%ﬁ?ﬁl%mﬁﬂé?eu n .98932 M34079p2riot eadorf 4951
subuni §,R1kDadaptof gRI&n 31 Upanegul afion of U29056
Pol ynuclleotide expression inl A549 cellslinduced hy
IM¥GRuUl a Ahf?erﬁdzrpnig&nn{aOQc@mlorThe pSPBi des| at a 2 M28233
concentrHatioen CrRUL e—s‘hgggtu frerease—th
L5}t essilo S“Fa‘?fﬁﬂl;/‘“&oﬁa@tﬂhc| eoti dés? Pepti de \7\%5 227410
ATFgIbared V"'irEhsEHﬁn&]m@tBrA549 epRyNel | AT celjs Tor| 4576657
and the RNA was isolated, lconverted ipnto | abeled
FSDNA pr obes Fodistatinypoedudior ed to H2T&n Operon atrays | 229532
( PRHIL n/|\ Tha 1 ntanct v/ n-F n ‘y'n" I Cutl jCS i A
TORBr ol .| unsPrARASSIBPILEI | s fhr e wn i h the %econd L19622
thi 10 o IS pti ol fak@Pe! | O 53CONA[W T h 3 he aYES(J41671
]%{/l% and |Cy5 rrespe%tcl%\r/g y. The "I D#:. Control"” colummis
IGBf1®0, t|o Ihkdintlikeasrswilyfactbr ppl ynixdBeot i e exp? essi on U00182
in peptifde-sinulated cells djvided by the intensitly
of unstijmul at ed Te%EPI08. 103 \AO 2005/ 025607
A7 001608 ), O n NJyz000 D Ul\/Lp\IUUUO -1995826
00 N oo EaTOT O - W M - 4ot d Ulx7 ~OVD -
fyn + Tyrosine-protein kinase 191 2 U70324
BMP-2 Bone 186 2 125602
morphopolynucleotidetic
protein
Brn-3.2 * Transcription factor 174 2 S68377
POU
KIF1A Kinesin family protein 169 2 D29951
MRC1 Mannose receptor 167 2 Z11974
PAI2 Protease inhibitor 154 2 X19622
BKLF CACCC Box- binding 138 2 U36340
protein
TIMP2 Protease inhibitor 136 2 X62622
Mas Proto-oncopolynucleotide 131 2 X67735
NURR-1 Transcription factor 129 2 S53744

Table 19: Polynucleotides down-regulated by SEQ ID NO: 1 treatment of RAW

macrophage cells®.
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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 different cells

and the average fold change is shown below. Polynucleotides with an approximately

two fold or greater change in relative expression levels are presented.

Unstimulated Ratio Accession
Polynucleotide / | Polynucleotide Function Intensity peptide: Number
Protein Unstimulated
sodium channel | Voltage-gated ion channel 257 0.08 L36179
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 125606
oncostatin M Cytokine 1127 0.39 D31942
PMS2 DNA DNA repair protein 200 0.4 U28724
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Polynucleotide / | Polynucleotide Function Intensity peptide: Number
Protein | | Unstimulated

IGFBP6 Growth factor 1291 0.41 X81584
MIP-1 Cytokine 327 0.42 M23503
ATBF1 AT motif-binding factor 83 0.43 D26046
nucleobindin Golgi resident protein 367 0.43 M96823
bel-x Apoptosis protein 142 . 043 - 1.35049
uromodulin glycoprotein 363 0.47 L33406
IL-12 p40 Interleukin 601 0.48 M86671
MmRad52 DNA repair protein 371 0.54 7232767
Tobl Antiproliferative factor 956 0.5 D78382
Ungl DNA repair protein 535 0.51 X99018
KRT19 Intermediate filament 622 0.52 M28698

proteins
PLCy phospholipase 251 0.52 X95346
Integrin o Cell adhesion receptor 287 0.54 X69902
GLUTI1 Glucose transporter 524 0.56 M23384
CTLA4 immunoglobin 468 0.57 X05719
superfamily

FRA2 Fos-related antigen 446 0.57 X83971
MTRP Lysosome-associated 1498 0.58 U34259

protein

Table 20: Polynucleotide Expression changes in response to peptide, SEQ ID
NO: 1, could be confirmed by RT-PCR.

[0110]

RAW 264.7 macrophage cells were incubated with 50 pg/m! 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.
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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 4.1+09
IL-8RB 95+7.6 7.1+14
MCP-3 13.5+44 4.8+ 0.88
IL-10 42+2.1 16.6 6.1
CD14 09+0.1 0.8+0.3
MIP-1B 0.42 + 0.09 0.11 £0.04
XRCC1 0.12£0.01 0.25+0.093
MCP-1 Not on array 35+1.4

Table 21: Polynucleotides up-regulated by peptide treatment of A549 epithelial

cells®.

[0111]
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#PRHU03-S3. The intensity of

The cationic peptides at concentrations of 50 pg/ml were shown to increase

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.

Unstimulated | Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID3 ID19 {ID 1| Number
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 24 1.0 4.9 1.8 |AA454657
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Polynucleotlde/Protem Intensity ID2 ID3 ID19 |ID 1| Number
[L-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 5.3 4.50 0.8 AA194983
IL-8 0.55 3.6 17 1.8 | 1.1 |AA102526
interleukin enhancer binding
factor 2 _ 0.75 1.3 23 0.8 | 4.6 {AA894687
interleukin enhancer binding
factor 1 0.41 2.7 53 |25 | R56553
cytokine inducible SH2-
containing protein 0.03 33 44 39 | 46 |AA427521
[K cytokine, down-regulator
of HLA 11 0.50 3.1 2.0 1.7 | 3.3 | R39227
cytokine inducible SH2-
containing protein 0.03 33 44 39 46 | AA427521
[K cytokine, down-regulator
of HLAII 0.50 3.1 2.0 1.7 |33 R39227
small inducible cytokine
subfamily A (Cys-Cys),
member 21 1.00 3.9 2.4 | A922341
TGFB inducible early growth '
response 2 0.90 2.4 2.1 09 | 1.1 | AI473938
NK cell R 1.02 2.5 0.7 03 | 1.0 [AA463248
CCR6 0.14 4.5 7.8 69 | 7.8 | N57964
cell adhesion molecule 0.25 4.0 3.9 39 | 5.1 | R40400
melanoma adhesion molecule 0.05 7.9 20 43 129.1 |AA497002
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"Ratio Peptide: 'Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID3 ID19 (ID 1| Number
CD31 0.59 2.7 3.1 1.0 | 1.7 | R22412
integrin, alpha 2 (CD49B,
alpha 2 subunit of VLA-2
receptor 1.00 0.9 24 3.6 | 0.9 [AA463257
integrin, alpha 3 (antigen
CD49C, alpha 3 subunit of
'VLA-3 receptor) 0.94 0.8 25 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 |26 | 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 22 49 | 1.5 |AA485668
integrin beta 4 binding protein 0.20 1.7 5.0 6.6 | 5.3 | AI0O17019
calcium and integrin binding
protein 0.21 2.8 4.7 9.7 | 6.7 |AA487575
disintegrin and
metalloproteinase domain 8 0.46 3.1 22 | 3.8 |[AA279188
disintegrin and
metalloproteinasé domain 9 0.94 1.1 23 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 23 25 | 46| HI11006
cadherin 1, type 1, E-cadherin
(epithelial) 0.42 8.1 22 24 | 7.3 | H97778
cadherin 12, type 2 (N-
cadherin 2) 0.11 13 26 9.5 Al740827
protocadherin 12 0.09 14.8 11.5 2.6 [12.4| Al652584
protocadherin gamma 0.34 3.0 2.5 45 |99 | R8%6I15

75




OlIn 00 C)ztnr CCN (Dkn m\0 00C14 r4 inc 106
SUBSTI TUTE SHEET (RULE 26) WD 2005/ 025607

wENs0252004/ 001602 00 CEFMNN. -+--.--~ b U }~--p&00A2004/001602
xyooML' - +wW1

r-~0M ~0600NM U 6600Q 00 OVWNdVOOQ[ - :

N O Oen N ANAO
pU 000000000 , 0 Yostimpjated Ratio P?pﬁ(’ie:\(]ﬁ's't'in'fhﬁftea T Accession

Polynucleotide/Protein Intensity ID 2 ID3 ID19 |ID 1| Number

subfamily C, 3

catenin (cadherin-associated

protein), delta 1 0.86 1.2 2.2 24 AA025276

laminin R 1 (67kD, ribosomal

protein SA) 0.50 0.4 2.0 44 | 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 [ A1433079

C-type lectin-like receptor-2 0.45 2.1 8.0 22 |53 | H70491

CSF3R | 0.40 1.9 25 3.5 | 4.0 [AA458507

macrophage stimulating 1 R 1.00 1.7 23 04 | 0.7 [AA173454

BMP R type IA 0.72 1.9 2.8 03 | 1.4 [ WI5390

formyl peptide receptor 1 1.00 3.1 1.4 0.4 AA425767

CD2 1.00 2.6 0.9 1.2 .| 0.9 |AA927710

CD36 0.18 8.2 5.5 6.2 | 2.5 | N39161

vitamin D R 0.78 2.5 1.3 1.1 1.4 | AA485226

Human proteinase activated

R-2 0.54 6.1 1.9 22 AA454652

prostaglandin E receptor 3

(subtype EP3) 0.25 4.1 4.9 3.8 | 49 |AA406362

PDGF R beta polypeptide 1.03 2.5 1.0 05 | 08| R56211

VIPR 2 1.00 3.1 2.0 | AI057229

lgrowth 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
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Unstimulated | Ratio Peptide: Unstimulated | Accession
Polynucleotidé/Protein Intensity ID 2 ID3 ID19 |ID 1| Number
adenosine A2a R - 041 3.1 1.8 40 | 2.5 | N57553
adenosine A3 R 0.83 2.0 23 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 feceptor—bound
protein 14 0.34 3.0 6.3 |29 | R24266
Epstein-Barr virus induced
polynucleotide 2 0.61 1.6 24 8.3 |AA037376
complement component
receptor 2 0.22 26 4.5 2.6 |18.1|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 1.6 | 2.5 | N94921
protein tyrosine phosphatase, .
non-receptor type 3 1.02 1.0 13.2 0.5 0.8 |AA682684
protein tyrosine phosphatase,
non-receptor type 9 0.28 3.5 4.0 09 | 5.3 |AA434420
protein tyrosine phosphatase,
non-receptor type 11 0.42 2.9 2.4 2.2 3.0 |AA995560
protein tyrosine phosphatase,
non-receptor type 12 1.00 23 22 0.8 | 0.5 [|AA446259
protein tyrosine phosphatase,
non-receptor type 13 0.58 1.7 24 36 | 1.7 |AA679180
protein tyrosine phosphatase,
non-receptor type 18 0.52 3.2 0.9 1.9 | 6.5 | AI668897
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Unstimulated | Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID 3 ID19 (ID 1| Number
protein tyrosine phosphatase,
receptor type, A 0.25 40 | 24 | 168 |12.8| H82419
protein tyrosine phosphatase,
receptor type, J 0.60 3.6 32 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 56 |50 |AA644448
protein tyrosine phosphatase,
receptor type, C-associated
protein ' 1.00 5.1 2.4 | AA481547
phospholipase A2 receptor 1 0.45 2.8 22 1.9 | 2.2 [AA086038
MAP kinase-activated protein
inase 3 0.52 2.1 2.7 1.1 1.9 | W68281
IMAP kinase kinase 6 0.10 18 9.6 32 | HO07920
MAP kinase kinase 5 1.00 3.0 52 0.8 | 0.2 | W69649
IMAP kinase 7 0.09 11.5 12 33 | H39192
IMAP kinase 12 0.49 2.1 1.7 22 | 2.0 | AI936909
G protein-coupled receptor 4 0.40 3.7 3.0 24 | 2.5 | AI719098
G protein-coupled receptor 49 0.05 19 19 27 | AA460530
G protein-coupled receptor 55 0.08 19 15 12 N58443
G protein-coupled receptor 75 0.26 5.2 3.1 7.1 3.9 | H84878
G protein-coupled receptor 85 0.20 6.8 5.4 49 |50 | N62306
regulator of G-protein
signalling 20 0.02 48 137 82 Al264190
regulator of G-protein
signalling 6 0.27 3.7 8.9 |10.6| R39932
BCL2-interacting killer
(ﬁpoptosis-inducing) 1.00 1.9 5.2 AA291323
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Unstimulated | Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID 3 ID 19 |ID 1| Number
apoptosis inhibitor 5 0.56 2.8 1.6 24 [ 1.8 | AI972925
caspase 6, apoptosis-related
cysteine protease 0.79 0.7 2.6 1.3 | 2.8 | W45688
apoptosis-related protein
PNAS-1 0.46 22 1.4 23 | 2.9 [AAS21316
caspase 8, apoptosis-related
cysteine protease 0.95 2.2 1.0 06 | 2.0 [AA448468

Table 22: Polynucleotides down-regulated by peptide treatment of A549

epithelial cells®.

[0112]  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.

Unstimulated| Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID3 |ID19 |ID1 | Number
TLR 1 3.22 0.35 0.31 0.14 | 0.19 | AI339155
TLR 2 2.09 0.52 0.31 0.48 [0.24 | T57791
[TLR 5 8.01 0.12 | 0.39 N41021
TLR 7 5.03 0.13 0.11 0.20 | 0.40 [ N30597
[TNF receptor-associated factor 2 0.82 1.22 0.45 2.50 | 2.64 | T55353
TNF receptor-associated factor 3 3.15 0.15 0.72 | 0.32 |AAS04259
[TNF receptor superfamily, member 12 4.17 0.59 0.24 0.02 | W71984
TNF R superfamily, member 17 2.62 0.38 0.55 |0.34 |AA987627
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Unstimulated| Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID2 ID3 (ID19|ID1| Number
TRAF and TNF receptor-associated
protein 1.33 0.75 0.22 0.67 | 0.80 | AA488650
IL-1 receptor, type I 1.39 0.34 0.72 1.19 | 0.34 | AA464526
IL-2 receptor, alpha 2.46 0.41 0.33 0.58 AA903183
IL-2 receptor, gamma (severe combined
immunodeficiency) 3.34 030 | 024 0.48 | N54821
IL-12 receptor, beta 2 4.58 0.67 022 | AA977194
IL-18 receptor 1 1.78 0.50 0.42 0.92 | 0.56 | AA482489
TGF beta receptor III 242 091 0.24 0.41 | 0.41 | He62473
leukotriene b4 receptor (chemokine '
receptor-like 1) 1.00 1.38 4.13 | 0.88 | A1982606
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), member 20 | 222 0.19 0.38 0.45 | 0.90 | AI285199
small inducible cytokine subfamily A
(Cys-Cys), member 23 2.64 0.38 0.31 1.53 AA916836
small inducible cytokine subfamily B
(Cys-X-Cys), member 6 (granulocyte
chemotactic protein 2) 3.57 0.11 0.06 0.28 | 0.38 | AI889554
small inducible cytokine subfamily B
(Cys-X-Cys), member 10 2.02 0.50 1.07 0.29 | 0.40 [ AA878880
small inducible cytokine A3
(homologous to mouse Mip-1a) 2.84 1.79 0.32 0.35 AAG677522
cytokine-inducible kinase 2.70 0.41 0.37 0.37 |0.34 [AA489234
complement component C1q receptor 1.94 0.46 0.58 0.51 | 0.13 ] AI761788
cadherin 11, type 2, OB-cadherin
(osteoblast) 2.00 023 | 057 | 030 |0.50 |AA136983
cadherin 3, type 1, P-cadherin 2.11 0.43 0.53 0.10 | 0.47 [ AA425217

7Q
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Formul a B Peptides. [ (Q@gdimdiRRdpeRatid®sptide: nstimulated . | Accession

concentration of 50 gg/m were showr—tp—inereasethe
PolynuslegtidsPreseinot nmany pollydBtndbt i dedP Jpeptitid 191D 1| Number
(placehtdly TPat et W T t1Te naman- As549
cadherin, EGF LAG seven-pass G-type
receptor 2, flamingo (Drosophila)
homolog 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 (lymphocyte adhesion ‘
molecule 1) 443 0.03 023 0.61 H00662
vascular cell adhesion molecule 1 1.40 0.20 0.72 0.77 | 0.40 | H16591
intercellular adhesion molecule 3 1.00 0.12 0.31 2.04 | 1.57 |AA479188
integrin, alpha 1 242 0.41 0.26 0.56 | AA450324
integrin, alpha 7 2.53 0.57 0.39 0.22 | 0.31 |AA055979
integrin, alpha 9 1.16 0.86 0.05 0.01 | 2.55 | AAB65557
integrin, alpha 10 1.00 0.33 0.18 1.33 | 2.25 | AA460959
integrin, beta 5 1.00 0.32 1.52 1.90 | 0.06 | AA434397
integrin, beta 8 3.27 0.10 1.14 0.31 |0.24 | W56754
disintegrin and metalloproteinase
domain 18 2.50 0.40 0.29 0.57 | 0.17 | AI205675
disintegrin-like and metalloprotease
with thrombospondin type 1 motif, 3 2.11 0.32 0.63 0.47 | 0.35 | AA398492
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 0.41 1.24 1.41 | 0.45 | AI453185
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 IIIb,
receptor for (CD16) 3.85 -0.20 0.26 0.76 |0.02 | H20822
Fc fragment of IgG, low affinity IIb, 1.63 0.27 0.06 121 |0.62 | R68106

on
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epithelial cells for

converted into | abel ed cDNA probes
wolovan23eper on arrays ( PRHU04) .
contr ol

pol ynucl eoti des in

4 h and the RNA was i sol at ed,

and hybridized to
The intensity oPCT/CA2004/001602
unstinul ated cells are

shown in the second and third colums for |abeling of

cDNA with the dyes Cy3 and Cy5 respectively. The "I D#:

Control " col utms ref erUhtithin@ted| niRatio |P|eptldﬂ~ Unstlmulated Accession
PolynliHBEPTB ho | nt ensi|t yHINnGL I a) o Lo TR IS]J9 1 | Number
recep gy &8s 001602 0 [~ MG 00 O Co|N KA
Fe Fap0oT G AEADBMRIRCHANLT g u 00p \ Doo' T W s
receptor%&\;}lpix@%}é%}%&gonl\gs Niu " 178N TV sl 08000P 0. 36 Nl ate76097
leukocyte immunoglobulin-like
receptor, subfamily A 2.25 0.44 0.05 0.38 | 0.99 | N63398
leukocyte immunoglobulin-like
receptor, subfamily B (with TM and
ITIM domains), member 3 14.21 1.10 | 0.07 | AI815229
leukocyte immunoglobulin-like
receptor, subfamily B (with TM and
ITIM domains), member 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
recept;)r, 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 | 0.35 | AA476461
protein tyrosine phosphatase, non- 1.07 0.94 0.43 0.25 | 1.13 | H03504

Q1
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Unstimulated

83

Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID3 (ID19|ID1| Number
receptor type 21
IMAP kinase 8 interacting protein 2 1.70 0.07 0.85 0.47 | 0.59 |AA418293
IMAP kinase kinase kinase 4 1.27 0.37 0.79 1.59 |[-5.28 [ AA402447
IMAP kinase kinase kinase 14 1.00 0.34 0.66 2.10 | 1.49 | Wellle6
IMAP kinase 8 interacting protein 2 2.90 0.16 0.35 0.24 | 0.55 | AI202738
IMAP kinase kinase kinase 12 148 0.20 0.91 0.58 | 0.68 [AA053674
IMAP kinase kinase kinase kinase 3 2.21 0.45 0.20 1.03 | 0.41 | AA043537
IMAP 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 | 044 | R80779
MAP kinase kinase kinase 10 1.32 1.23 0.27 0.50 [ 0.76 | HO1340
MAP kinase 9 2.54 0.57 0.39 0.16 | 0.38 |[AA157286
M AP kinase kinase kinase 1 1.23 0.61 0.42 0.81 | 1.07 | AI538525
M AP kinase kinase kinase 8 0.66 1.52 1.82 9.50 | 0.59 | W56266
M AP kinase-activated protein kinase 3 0.52 2.13 2.68 1.13 | 1.93 | W68281
IMAP kinase kinase 2 0.84 1.20 3.35 0.02 | 1.31 |AA425826
IMAP kinase kinase kinase 7 1.00 0.97 1.62 | 7.46 | AA460969
IMAP kinase 7 0.09 11.45 | 11.80 (33.43| H39192
IMAP 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 | R91916
G protein-coupled receptor 17 1.78 0.32 0.56 039 | 0.77 | AI953187
G protein-coupled receptor kinase 7 2.62 0.34 0.91 | 0.38 | AA488413
orphan seven-transmembrane receptor,
chemokine related 7.16 1.06 0.10 0.11 | 0.14 | AI131555
apoptosis antagonizing transcription
factor 1.00 0.28 2.50 1.28 | 0.19 | AI439571
caspase 1, apoptosis-related cysteine 2.83 0.44 0.33 | 035 | T95052
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Unstimulated| Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein Intensity ID 2 ID3 |ID19|ID1 | Number
protease (interleukin 1, beta,
convertase)
programmed cell death 8 (apoptosis-
inducing factor) 1.00 1.07 0.35 1.94 | 0.08 | AA496348
2
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Table 23: Pro-inflammatory polynucleotides up-regulated by peptide treatment
of A549 cells.

[0113)] The cationic peptides at concentrations of 50 pug/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 1solated, 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.

Unstim. Ratio Peptide: Unstimulated Accession
Polynucleotide/Protein and function | Intensity | ID 2 ID3 (ID19 | ID1 | Number
[L-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
small inducible cytokine subfamily A,
member 21; a chemokine 1.00 3.88 2.41 | AI922341
CD31; Leukocyte and cell to cell
adhesion (PECAM) 0.59 271 3.13 1.01 1.68 R22412
CCRG6; Receptor for chemokine MIP-3af  0.14 4.51 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
Egrin, alpha 3 (antigen CD49C, alpha
3 subunit of VLA-3 receptor);
Leukocyte Adhesion 0.94 0.79 2.51 1.88 1.07 | AA424695
integrin, alpha E; Adhesion 0.01 179.33 | 120.12 | 28.48 | 81.37 |AA425451
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Unstim. Ratio Peptide: Unstimulated Accession

ynucleotide/Protein and function | Intensity | ID 2 ID3 { ID19 | ID1 | Number

grin, beta 4; Leukocyte adhesion 0.65 0.79 217 | 494 1.55 [AA485668

ype lectin-like receptor-2;Leukocyte

esion

0.45 2.09 7.92 224 5.29 H70491

Table 24: Pro-inflammatory polynucleotides down-regulated by peptide
treatment of A549 cells.

[0114]  The cationic peptides at concentrations of 50. pg/ml 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#PRHUQ3-S3. The intensify 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.

/nucleotide/Protein; Function Intensity| ID2 | ID3 (ID19| ID1 | Number

Unstim | Ratio Peptide:Unstimulated [Accession

-like receptor (TLR) 1; Response to gram
tive bacteria 3.22 035 | 031 | 0.14 | 0.19 | AI339155

L 2; Response to gram positive bacteria and

it

2.09 0.52 | 031 | 048 | 0.24 | T57791

. 5; May augment other TLR responses,

yonsive to flagellin 8.01 0.12 | 0.39 N41021
. 7: Putative host defence mechanism 5.03 0.13 | 0.11 | 0.20 | 0.40 | N30597
" receptor-associated factor 2; Inflammation| 0.82 1.22 | 045 | 2.50 | 2.64 | T55353
' receptor-associated factor 3; Inflammation| 3.15 0.15 0.72 | 0.32 | AA504259
' receptor superfamily, member 12; 4.17 0.59 | 0.24 0.02 | W71984
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Unstim | Ratio Peptide:Unstimulated |Accession
Polynucleotide/Protein; Function Intensity] ID2 [ ID3 (ID19| ID1 | Number
Inflammation
TNF R superfamily, member 17; Inflammation | 2.62 0.38 | 0.55 | 0.34 | AA987627
TRAF and TNF receptor-associated protein;
TNF signalling 1.33 075 | 0.22 | 0.67 | 0.80 | AA488650
small inducible cytokine subfamily A, member
18; Chemokine 2.26 0.32 0.44 | 1.26 | AA495985
small inducible cytokine subfamily A, member
20; Chemokine 222 0.19 | 0.38 | 0.45 | 0.90 | AI285199
small inducible cytokine subfamily A, member
23; Chemokine | 2.64 038 | 0.31 | 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); Chemokine 2.84 1.79 | 0.32 | 0.35 AA677522

L-12 receptor, beta 2; Interleukin and
Interferon receptor 4.58 0.67 | 0.22 AA977194
IL-18 receptor 1; Induces IFN-y 1.78 050 [ 042 | 0.92 | 0.56 | AA482489
selectin L (lymphocyte adhesion molecule 1);
eukocyte adhesion 4.43 0.03 | 0.23 | 0.61 H00662

vascular cell adhesion molecule 1; Leukocyte
adhesion 1.40 020 | 0.72 | 0.77 | 0.40 | H16591
intercellular adhesion molecule 3; Leukocyte
adhesion 1.00 0.12 | 031 | 2.04 | 1.57 | AA479188
integrin, alpha 1; Leukocyte adhesion 242 041 | 0.26 0.56 | AA450324
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[0115] The cationic peptides at concentrations of 50 pg/ml were shown to increase

O

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.
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Unstim | Ratio Peptide: Unstimulated | Accession

Polynucleotide/Protein; Function Intensity [ ID 2 ID3 {ID 19|ID 1| Number
IL-1 R antagonist homolog 1; Inhibitor of septic
shock 0.00 | 3085.96 (1855.90[869.57 Al167887
TL-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
TNF R, member 5; Apoptosis (CD40L) 33.71 2.98 0.02 H98636
TNF R, member 11b; Apoptosis 1.00 5.29 4,50 | 0.78 AA194983
[K cytokine, down-regulator of HLA II; Inhibits
antigen presentation 0.50 3.11 2.01 | 1.74 [3.29| R39227
TGFB inducible early growth response 2; anti-
inflammatory cytokine 090 | 238 | 2.08 | 087 |1.11]|AI473938
CD2; Adhesion molecule, binds LFAp3 1.00 2.62 .0.87 1.15 | 0.88 [AA927710

Table 26: Anti-inflammatory polynucleotides down-regulated by peptide

treatment of A549 cells.

[0116]

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#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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Unstim | Ratio Peptide: Unstimulated | Accession
Polynucleotide/Protein; Function Intensity | ID 2 ID3 (ID19|ID 1| Number
MAP kinase 9 2.54 0.57 0.39 | 0.16 [0.38|AA157286

Table 27: Polynucleotides up-regulated by SEQ ID NO: 6, in primary human

macrophages.

[0117] The peptide SEQ ID NO: 6 at a concentration of 50 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 (PRHUO04). The intensity of

polynucleotides in unstimulated cells is shown in the second column. The “Ratio

peptide treated : 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:contr
cells ol
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 5.9
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 44
apoptosis inhibitor 4 (U75285) 0.55 4.2
TERF1 (TRF1)-interacting nuclear factor 2 0.73 4.2
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(NM_012461)
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
KIAAO0592 protein (AB011164) 0.70 4.0
potassium voltage-gated channel KQT-like
subfamily member 4 (AF105202) 0.59 3.9
CDC14 homolog A (AF000367) 0.87 3.8
histone fold proteinCHRAC17 (AF070640) 0.63 3.8
Cryptochrome 1 (D83702) 0.69 3.8
pancreatic zymogen granule membrane
associated protein (AB035541) 0.71 3.7
Sp3 transcription factor (X68560) 0.67 3.6
hypothetical protein FLJ20495 (AK000502) 0.67 3.5
E2F transcription factor 5, p130-binding
(U31556) . 0.56 3.5
hypothetical protein FLJ20070 (AK000077) 1.35 34
glycoprotein IX (X52997) 0.68 34
KIAA1013 protein (AB023230) 0.80 34
eukaryotic translation initiation factor 4A, ,
isoform 2 (AL137681) 2.02 3.4
FYN-binding protein (AF198052) 1.04 33
guanine nucleotide binding protein, gamma
transducing activity polypeptide 1 (U41492) 0.80 33
glypican 1 (X54232) 0.74 32
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
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translational inhibitor protein p14.5 (X95384) 0.78 3.0
hypothetical protein FLJ20689 (AB032978) 1.03 29
KIAA1278 protein (AB03104) 0.80 29
unknown (AL031864) 0.95 2.9
chymotrypsin-like protease (X71877) 3.39 2.9
calumenin (NM_001219) 208 29

protein kinase, cAMP-dependent, regulatory,
type I, beta (M65066) 7.16 29

POU domain, class 4, transcription factor 2
(U06233) ' 0.79 2.8
POU domain, class 2, associating factor 1 .

(Z49194) 1.09 - 2.8
KIAA0532 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 24
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 23
cyclin-dependent kinase inhibitor 1B (S76988) 0.89 22
zinc finger protein 266 (X78924) 1.67 2.2
MAP kinase 14 (L35263) 1.21 22
KIAA0922 protein (AB023139) 0.96 2.1
bone morphogenetic protein.1 (NM_006129) 1.10 2.1

NADH dehydrogenase 1 alpha subcomplex, 10
(AF087661) 1.47 2.1

bone morphogenetic protein receptor, type IB
(U89326) 0.50 2.1
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interferon regulatory factor 2 (NM 002199)

1.46

2.0

protease, serine, 21 (AB031331)

0.89

2.0

Table 28: Polynucleotides down-regulated by SEQ ID NO: 6, in primary human

macrophages.

[0118]  The peptide SEQ ID NO: 6 at a concentration of 50 pg/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 (PRHUO04). 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:contr
cells ol

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

TGFBI1-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

cytochrome ¢ oxidase subunit Vic (X13238) 3.3 0.30

S100 calcium-binding protein A4 (M80563) 3.8 0.31

proteasome subunit alpha type, 6 (X59417) 2.9 0.31
proteasome 26S subunit non-ATPase, 10

(AL031177) 1.0 0.32

MAP kinase kinase kinase 2 (NM_006609) 0.8 0.32

ribosomal protein L11 (X79234) 5.5 0.32
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(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 (AF054135) 5.6 0.40
LPS-induced TNF-alpha factor (NM_004862) 5.3 0.41
transferrin receptor (X01060) 14 0.42
proteasome 268 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) 22 0.46
TNF superfamily, member 15 (AF039390) 16 , 0.46
defender against cell death 1 (D15057) 3.9 0.46
TNF superfamily member 10 (U37518) 287 0.46
cathepsin H (X16832) 14 0.47
protease inhibitor 12 (Z81326) 0.6 _ 0.48
proteasome subunit alpha type, 4 (D00763) ' 2.6 0.49
proteasome 26S subunit ATPase, 1 (1.02426) 1.8 0.49
_proteasome 268 subunit ATPase, 2 (D11094) 2.1 0.49
caspase 7 (U67319) 24 0.49
matrix metalloproteinase 7 (Z11887) 2.5 0.49

Table 29: Polynucleotides up-regulated by SEQ ID NO: 1, in HBE cells.

[0119]  The peptide SEQ ID NO: 1 at a concentration of 50 ug/ml was shown to

increase the expression of many polynucleotides. Peptide was incubated with the
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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 5218.3
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 receptor-

M93426 type,zeta 0.01 248.7

olfactory receptor, family 1, subfamily

X65857 D,member 2 0.01 228.7

M55654 TATA box binding protein 0.21 81.9
AKO001411 hypothetical protein 0.19 | 56.1

dolichyl-diphosphooligosacchéride-

D29643 protein glycosyltransferase 1.56 55.4
AF006822 myelin transcription factor 2 0.07 55.3
AL117601 Unknown 0.05 53.8
AL117629 DKFZP434C245 protein 0.38 45.8

tumor necrosis factor,alpha-induced

M59465 protein 3 0.50 45.1
AB013456 aquaporin 8 0.06 41.3
AJ131244 SEC24 related gene family, member A 0.56 25.1
AL110179 Unknown 0.87 2438
ABO037844 Unknwon 147 20.6

747727 polymerase II polypeptide K 0.11 20.5
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Accession Gene Control: Ratio peptide
Number Unstimulated | treated:control
| cells
AL035694 Unknown 0.81 204
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
Ul16126 glutamate receptor, ionotropic kainate 2 0.13 17.9
U29926 adenosine monophosphate deaminase 0.16 16.3
AKO001160 hypothetical protein 0.39 14.4
U18018 ets variant gene 4 0.21 12.9
D80006 KIAAO0184 protein 0.21 12.6
AK000768 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
5,10-methenyltetrahydrofolate
138928 synthetase 0.22 10.6
AL117421 unknown 0.89 10.1
AL133606 hypothetical protein 0.89 9.8
NM_016227 membrane protein CH1 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
AF043938 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
| AF043724 hepatitis A virus cellular receptor 1 0.39 8.1
AK002062 2.03 8.0

hypothetical protein
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cells
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
AKO000193 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
M55422 Krueppel-related zinc finger protein 0.34 6.4
U44772 palmitoyl-protein thioesterase 1.17 6.3
AL117485 hypothetical protein 0.67 59
ABO037776 unknown 0.75 5.7
AF131827 unknown 0.69 5.6
AL137560 unknown 0.48 52
X05908 annexin Al 0.81 5.1
X68264 melanoma adhesion molecule 0.64 5.0
AL161995 neurturin 0.86 4.9
AF037372 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 NFKB
U59863 activator 0.46 4.7
7230643 chloride channel Ka 0.70 4.7
D16294 acetyl-Coenzyme A 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
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Accession Gene Control: Ratio peptide
Number Unstimulated | treated:control
cells
AK001371 hypothetical protein 0.49 4.5
M60746 H3 histone family member D 3.05 4.5
ABO033071 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 43
U43148 patched homolog 0.96 43
M67439 dopamine receptor D5 2.61 42
U09850 zinc finger protein 143 0.56 4.2
L20316 glucagon receptor 0.75 4.2
ABO037767 a disintegrin-like and metalloprotease 0.69 4.2
NM_017433 myosin IITA 99.20 4.2
a disintegrin and metalloprotease
D26579 domain 8 0.59 4.1
L10333 reticulon 1 1.81 4.1
AK000761 unknown 1.87 4.1
U91540 NK homeobox family 3, A 0.80 4.1
217227 interleukin 10 receptor, beta 0.75 | 4.0

Table 30: Polynucleotides down-regulated by Peptide (50 pg/ml), SEQ ID NO: 1,

in HBE cells.

[0120]  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 (PRHUO04). The intensity of

polynucleotides in unstimulated cells is shown in the third column. The “Ratio
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Accession Gene Control: Ratio of SEQ
Number Unstimulated | ID NO: 1-
Cells treated:control
AC004908 Unknown 324 0.09
S70622 G1 phase-specific gene 43.1 0.10
297056 DEAD/H box polypeptide 12.8 0.11
AK002056 hypothetical protein 11.4 0.12
L33930 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
U89387 polymerase (RNA) II polypeptide D 10.2 0.14
D25274 ras-related C3 botulinum toxin substrate 1 10.3 0.15
J04173 phosphoglycerate mutase 1 114 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
ALO31577 Unknown 35.0 0.17
AL031281 Unknown 8.9 0.17
Human mRNA for ornithine decarboxylase
AF090094 antizyme, 10.3 0.17
AL022723 HLA-G histocompatibility antigen, class I, G 20.6 0.18
ATP synthase, H+ transporting mitochondrial
U09813 FO complex 9.8 0.18
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Number Unstimulated | ID NO: 1-
Cells treated:control
AF000560 Homo sapiens TTF-I interacting peptide 20 20.2 0.19
NM_016094 HSPC042 protein 67.2 0.19
AF047183 NADH dehydrogenase 7.5 0.19
anti-oxidant protein 2 (non-selenium glutathione
peroxidase, acidic calcium-independent
D14662 phospholipas 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/dimeﬁzation cofactor of hepatocyte
L41559 nuclear factof 1 alpha 9.1 0.20
NM 016139 16.7Kd protein 21.0 0.21
NM_016080 CGI-150 protein 10.7 0.21
Ug6782 26S proteasome-associated padl homolog 6.7 0.21
AJ400717 tumor protein, translationally-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
AF081192 purine-rich element binding protein B 6.8 0.22
D49489 protein disulfide isomerase-related protein 11.0 0.22
NM_014051 PTDO11 protein 9.3 0.22
AK001536 Unknown 98.0 0.22
X62534 high-mobility group protein 2 9.5 0.22
AJ005259 endothelial differentiation-related 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
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Accession Gene Control: Ratio of SEQ -

Number Unstimulated | ID NO: 1-
Cells treated:control
AF071596 immediate early response 3 11.5 0.23
X16396 methylene tetrahydrofolate dehydrogenase 8.3 0.23
AK000934 ATPase inhibitor precursor 7.6 0.23
AL117612 Unknown 10.7 0.23
AF119043 transcriptional intermediary factor 1 gamma 7.3 0.23
AF037066 | solute carrier family 22 member 1-like antisense 7.6 0.23
AF134406 cytochrome ¢ oxidase subunit _ 13.3 0.23
AE000661 Unknown 9.2 0.24
ALI57424 synaptojanin 2 72 0.24
tyrosine 3-monooxygenase/tryptophan 5-

X56468 - monooxygenase activation protein, 7.2 0.24
U39318 ubiquitin-conjugating enzyme E2D 3 | 10.7 0.24
AL.034348 Unknown 244 0.24
D26600 proteasome subunit beta type 4 11.4 0.24
AB032987 Unknown 16.7 0.24
J04182 lysosomal-associated membrane protein 1 7.4 0.24
X78925 zinc finger protein 267 16.1 0.25
NM_000805 gastrin 38.1 0.25
U29700 anti-Mullerian hormone receptor, type 11 12.0 0.25
798200 ) Unknown 13.4 0.25
uo07857 signal recognition particle 10.3 0.25
105096 Homo sapiens ribosomal protein L39 253 0.25
AKO001443 hypothetical protein 7.5 0.25
K03515 glucose phosphate isomerase 6.2 0.25
X57352 interferon induced transmembrane protein 3 7.5 0.26
J02883 colipase pancreatic 5.7 0.26
M24069 cold shock domain protein 6.3 0.26
AJ269537 chondroitin-4-sulfotransferase 60.5 0.26
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Cells treated:control

AL137555 Unknown 8.5 0.26

- U89505 RNA binding motif protein 4 5.5 0.26
U82938 CD27-binding protein 7.5 0.26
X99584 SMT3 homolog 1 12.8 0.26
AK000847 Unknown 35.8 0.27
NM_014463 Lsm3 protein 7.8 0.27
AL133645 Unknown 50.8 0.27
X78924 zinc finger protein 266 13.6 027
NM_004304 anaplastic lymphoma kinase 15.0 0.27
X57958 ribosomal protein L7 279 0.27
U63542 Unknown 12.3 0.27
AKO000086 hypothetical protein 83 0.27
X57138 H2A histone family member N 32.0 0.27
AB023206 KIAA0989 protein 6.5 - 0.27
AB021641 | gonadotropin inducible transcriptn repressor-1, 5.5 0.28
AF050639 NADH dehydrogenase 5.5 - 0.28
M62505 complement component 5 receptor 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
AK001472 anillin 10.9 0.28
X86428 protein phosphatase 2A subunit 12.7 0.28
AF227132 candidate taste receptor T2ZR5 5.1 0.28
798751 Unknown 5.3 0.28
D21260 clathrin heavy polypeptide 83 0.28
AF041474 actin-like 6 15.1 0.28
NM_005258 GTP cyclohydrolase I protein 7.6 0.28
L.20859 solute carrier family 20 9.6 0.29
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280783 H2B histone family member 9.0 0.29
ABO011105 laminin alpha 5 7.1 0.29
AL008726 protective protein for beta-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
J03890 surfactant pulmonary-associated protein C - 55 0.32
M34079 proteasome 26S subunit, | 5.2 0.33

Table 31: Up-regulation of Polynucleotide expression in A549 cells induced by

Formula A Peptides.

[0121]

The peptides at a concentration of 50 ng/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 (PRHUO04). 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 CyS 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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Table 32: Up-regulation of Polynucleotide expression in A549 cells induced ‘by
Formula B Peptides.

[0122] 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 (PRHUO04). 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 CyS5 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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Table 33: Up—fegulation of Polynucleotide expression in A549 cells induced by
Formula C Peptides.

[0123]  The peptides at a concentration of 50 ug/ml were shown to increase the
expression of many polyhucleotides. Peptide was incubated with the human A549
epithelial cells for 4 h and the RNA was isolated,vconverted into labeled cDNA probes
and hybridized to Human Operon arrays (PRHUO04). The intensity of polynué:leotides
in control, unstimulated cells are shown in the second and third columns for labeling
“of cDNA with the dyes Cy3 and CyS5 respectively. The “ID#: Control” colurﬁns refer
o the intensity of polynucleotide expression in peptide-simulated cells divided by the

intensity of unstimulated cells.
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Table 34: Up-regulation of Polynucleotide expression in A549 cells induced -::by
Formula D Peptides. '

[0124]  The peptides at a concentration of 50 ng/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 (PRHUO04). The intensity of polynuclec;tides in
cohtrol, unstimulated cells are shown in the second and third columns for labelihg 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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Table 35: Up-regulation of Polyn_ucleotide expression in A549 cells induced by
Formula E Peptides. - .'

[0125]  The peptides at a concentration of 50 pg/ml were shown to increase the
expression of many polynucleotides. Peptide was incubated with the human A54i9
epithelial cells for 4 h and the RNA was isolated, converted into labeled cDNA ﬁrobes
and hybridized to Human Operon arrays (PRHUO04). The intensity of polynucledtides in
control, unstimulated cells are shown in the second and third columns for labeliﬁg 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 fntensity

“of unstimulated cells.
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Table 36: Up-regulation of Polynucleotide expression in A549 cells induced by
Formula F Peptides.

[0126]  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 érobes
and hybridized to Human Operon arrays (PRHU04). The intensity of polynucledtides in
control, unstimulated cells are shown in the second and third columns for labeling of
cDNA with the dyes Cy3 and Cy5 respectively. The “Ratio 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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Formula G and additional Peptides.

[0127]  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 labelled cDNA
probes and hybridised to Human Operon arrays (PRHUO04). The intensity of
polynucleotides in control, unstimulated cells are shown in the second and third
columns for labelling of cDNA with the dyes Cy3 and Cy5 respectively. The “Ratio
ID#: Control” columns refer to the intensity of polynucleotide expression in peptide-
simulated cells divided by the intensity of unstimulated cells. Accession numbers and
gene designations are U00115, zinc finger protein; M91036, hemoglobin gamma
G;K000070, hypothetical protein; AF055899, solute carrier family 27; AK001490,
hypothetical protein; X97674, nuclear receptor coactivator 2; AB022847, unknown;
AJ275986, transcription factor; D10495, protein kinase C, delta; L36642, EphA7;
M31166, pentaxin-related gene; AF176012, unknown; AF072756, A kinase anchor
protein 4; NM_014439, IL-1 Superfamily z; AJ271351, putative transcriptional
regulator; AK000576, hypothetical protein; AJ272265, secreted phosphoprotein 2;
AL122038, hypothetical protein; AK000307, hypothetical protein; AB029001,
KIAA1078 protein; U62437, cholinergic receptor; AF064854, unknown; AL0315 88,
hypothetical protein; X89399, RAS p21 protein activator; D45399,
phosphodiesterase; AB037716, hypotheticai protéin; X79981, cadherin 5; AF034208,
RIG-like 7-1; AL133355, chromosome 21 open reading frame 53; NM_016281,
STE20-like kinase; AF023614, transmembrane activator and CAML interactor;

. AF056717, ash2-like; AB029039, KIAA1116 protein; J03634, inhibin, beta A;
U80764, unknown; AB032963, unknown; X82835, sodium channel, voltage-gated,
type IX
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INDUCTION OF CHEMOKINES IN CELL LINES, WHOLE HUMAN BLOOD,
AND IN MICE BY PEPTIDES |

[0128] The murine macrophage cell line RAW 264.7, THP-1 cells (hﬁman
monocytes), a human epithelial cell line (A549),.human bronchial epithelial cells
(16HBEo014), and whole human blood were used. HBE cells were grown m 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 ld6 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°Cin 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). . '

[0129] 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

124~
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were anaest etl N%IwH\ an 1ntrapecr:lltor9e?11 1n3)e_ci10n o? Zvertm (4.4 mM 2-2-2-
tribromoethanol, 2.5% 2-methyl-2-butanol, in distilled water), using 200 pl perl0g
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 trecheal lumen.
Twenty-pl 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
fluid to drain into the respiratory tree. After 4 hours the mice were euthanaised by
intraperitoneal injection of 300 mg/kg of pentobarbital. The trachea was exposed; an
intravenous catheter was passed into the proximal trachea and tied in place with
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-o and MCP-1 by ELISA.

[0130]  The up-regulation of chemokines by cationic peptides was confirmed in
several different systems. The murine 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.
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[0131] 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 neutrophil specific chemokine (Table 37).
Thus, SEQ ID NO: 1 can induce a different spectrum of responses from different cell
types and at 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 pg/ml induced IL-8 above Background
levels. At high concentrations (100 pg/ml) SEQ ID NO: 13 was also found to induce
IL-8 in whole human blood (Table 39). Peptide SEQ ID NO: 2 also significantly
induced IL-8 in HBE cells (Table 40) and undifferentiated THP-1 cells (Table 41).

[0132] BALB/c mice were givén SEQ ID NO: 1 or endotoxin-free water by
intratracheal instillation and the levels of MCP-1 and TNF-o examined in the
bronchioalveolar lavage fluid after 3-4 hr. It was found that the mice treated with 50
pg/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-o than mice given water or anesthetic alone. peptide, SEQ ID NO: 1 was also
found not to signiﬁcantly. induce TNF-a production 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-
a.. 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.
Table 38: Induction of MCP-1 in RAW 264.7 cells and whole human blood.

[0133] RAW 264.7 mouse macrophage cells or whole human blood were

stimulated with increasing concentrations of LL-37 for 4 hr. The human blood
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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 (pg/ml)*
(ug/ml) | '
RAW cells Whole blood
0 1353 +16.3 112.7 +43.3
10 165.7+18.2 239.3+113.3
50 367+ 11.5 371 +£ 105
100 571+ 174 596 + 248.1

Table 39; Induction of IL-8 in A549 cells and whole human blood.

[0134]  AS549 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.
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Peptide, SEQ ID NO: 1 IL-8 (pg/ml)
(pg/ml)
AS549 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

Table 40: Induction of IL-8 in A549 cells by Cationic peptides.

[0135]  AS549 human epithelial cells were stimulated with 10 pg 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
LPS, no peptide 0.26
" SEQID NO: 1 0.278
SEQ ID NO: 6 0.181
SEQ ID NO: 7 0.161
SEQ ID NO: 9 0.21
SEQ ID NO: 10 0.297
SEQ ID NO: 13 0.293
SEQ ID NO: 14 0.148
SEQ ID NO: 16 0.236
SEQ ID NO: 17 0.15
SEQ ID NO: 19 0.161
SEQ ID NO: 20 0.151
SEQ ID NO: 21 0.275
SEQ ID NO: 22 0.314
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Peptide (10 ug/ml) IL-8 (ng/ml)
SEQ ID NO: 23 0.284
SEQ ID NO: 24 ©0.139
SEQ ID NO: 26 0.201
SEQ ID NO: 27 0.346

 SEQID NO: 28 0.192
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
SEQ ID NO: 42 0.422
SEQ ID NO: 43 0.552
SEQ ID NO: 44 0.265
SEQ ID NO: 45 0.266
SEQ ID NO: 47 0.383
SEQ ID NO: 48 0.262
SEQ ID NO: 49 0.301
SEQ ID NO: 50 0.141
SEQ ID NO: 51 0.255
SEQ ID NO: 52 0.207
SEQ ID NO: 53 0.377
SEQ ID NO: 54 0.133

Table 41: Induction by Peptide of IL-8 in human blood.
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[0136] Whole human blood was stimulated with increasing concentrations of
peptide for 4 hr . The human blood samples were centrifuged and the serum was

removed and tested for IL-8 by ELISA. The data shown is the average 2 donors.

SEQ ID NO: 3 (ug/ml) IL-8 (pg/ml)
0 ' 85
10 70
100 323

Table 42: Induction of IL-8 in HBE cells.

[0137]  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.

SEQ ID NO: 2 IL-8 (pg/ml)
(ng/ml)
0 552+ 90
0.1 670 + 155
1 712 + 205
10 941+ 15
50 1490 + 715

Table 43: Induction of IL-8 in undifferentiated THP-1 cells.

[0138] The human monocyte THP-1 cells were incubated with indicated

concentrations of peptide for 8 hr. The supernatant was removed and tested for IL-8

by ELISA.

SEQ ID NO: 3 IL-8 (pg/ml)
(pg/ml)
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© SEQ ID NO: 3 IL-8 (pg/ml)
(ng/ml)
0 10.6
10 17.2
50 123.7

Table 44: Induction of MCP-1 by Peptide, SEQ ID NO: 1 in mouse airway.

[0139] 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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Table 45: Lack of Significant TNF-« induction by the Cationic Peptides.

[0140] RAW 264.7 macrophage cells were incubated with indicated peptides (40
pg/ml) for 6 hours. The supernatant was collected and tested for levels of TNF-o by
ELISA. The data is presented as the mean of three or more experiments + standard

€rTor.

Peptide Treatment TNF-a (pg/ml)
Media background 56+8
LPS treatment, No peptide 15207 + 186
SEQID NO: 1 274+ 15
SEQID NO: 5 223 + 45
SEQ ID NO: 6 297+ 32
SEQ ID NO: 7 270 + 42
SEQID NO: 8 166 + 23
SEQID 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: 21 263+ 8
SEQ ID NO: 22 195 + 42
SEQ ID NO: 23 254 £ 58
SEQ ID NO: 24 231+ 32
SEQ ID NO: 26 281+ 34
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[0141] 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 goat anti-rabbit
IgG [IL-8RB and CXCR-4 (Jackson ImmunoResearch Laboratories, 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.

[0142]  The polynucleotide array data suggested that some peptides up-regulate the
expression of the chemokine receptors IL-8RB, CXCR-4 and CCR2 by 10,4 and 1.4

158



knOO Mn 00 OO O- NV\ON~ NDD q
OW~V1\ COOMVI " Q00t}M ..M Q en O ON NMRCINd It ON ON

w@1o0s/0M607t 0 a, Nr- g CO6GO~-MN~0d"i Nd' ONM u  VPCTCAZHOW001602
OO ONMQ DD OON[~MOMMOO NAD

fold above unstimulated cells respectively. To confirm the polyﬁucleotide array data,
the surface expression was examined by flow cytometry of these receptors on RAW
cells stimulated with peptide for 4 hr. When 50 pg/ml of peptide was incubated with
RAW cells for 4 hr, IL-8RB was upregulated an average of 2.4-fold above
unstimulated cells, CXCR-4 was upQregulated an éverage of 1.6-fold above
unstimulated cells and CCR2 was up-regulated 1.8-fold above unstimulated cells
(Table 46). As a control CEMA was demonstrated to cause similar up-regulation.
Bac2A was the only peptide to show significant up-regﬁlation of LFA-1 (3.8 fold

higher than control cells).

Table 46: Increased surface expression of CXCR-4, IL-8RB and CCR2 in

response to peptides.

[0143] 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
SEQID |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
SEQID 100 24+0.6 1.6 +0.23 1.8 +0.15
NO:1
SEQID 100 20+0.6 Not Done 4.5
NO: 3
CEMA 50 1.6 +0.1 1.5+02 1.5+0.15
100 3.6+0.8 Not Done 47+1.1
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PHOSPHORYLATION OF MAP KINASES BY CATIONIC PEPTIDES

[0144]  The cells were seeded at 2.5x10° - 5 x 10° cells/ml and left overnight. They
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-HCl, 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 atroom
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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supernatant medium and non-adherent cells were washed off and the appropriate
media with peptide was added. The freshly harvested cells were consistently >99%
viable as assessed by their ability to exclude trypan blue. After stimulation with
peptide, lysates were collected by lysing the cells in RIPA buffer in the presence of
various phosphatase- and kinase-inhibitors. Protein content was analyzed and
approximately 30 ug of each sample was loaded in a 12% SDS-PAGE gel. The gels
were blotted onto nitrocéllulose, blocked for 1 hour with 5% skim milk powder in
Tris buffered saline (TBS) with 1% Triton X 100. Phosphorylation was detected with
phosphorylation-specific antibodies.

[0145]  The results of peptide-induced phosphorylation are summarized in Table
46. SEQ ID NO: 2 was found to cause dose dependent phosphorylation of p38 and
ERK1/2 in the mouse macrophage RAW cell line and the HBE cells. SEQ ID NO: 3
caused phosphorylation of MAP kinases in THP-1 human monocyte cell line and

phosphorylation of ERK1/2 in the mouse RAW cell line.
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Table 47: Phosphorylation of MAP kinases in response to peptides.

Cell Line Peptide MAP kinase phosphorylated
p38 ERK1/2
RAW 264.7 SEQID NO: 3 - +
SEQ ID NO: 2 + +
HBE SEQID NO: 3 +
SEQ ID NO: 2 + +
THP-1 SEQID NO: 3 + +
- SEQ ID NO: 2
Table 48:

[0146] Peptide Phosphorylation of MAP kinases in human blood monocytes.
| SEQ ID NO: 1 at 50 ug/ml) was used to promote phosphorylation.

p38 phosphorylation ERK1/2 phosphorylation
15 minutes 60 minutes 15 minutes 60 minutes
+ - + +
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CATIONIC PEPTIDES PROTECT AGAINST BACTERIAL INFECTION
BY ENHANCING THE IMMUNE RESPONSE

[0147])  BALB/c mice were given 1x 10’ Salmonella and cationic peptide (200 pg)
by intraperitoneal injection. The mice were monitored for 24 hours at which point
they were euthanized, the spleen removed, homogenized and resuspended in PBS and
plated on Luria Broth agar plates with Kanamycin (50 ug/ml). 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 pg)
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 pg) 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 iexpression that is
consistent with the ability of a peptide to deménstrate 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.
Table 49: Effect of Cationic Peptides on Salmonella Infection in BALB/c mice.

[0148] The BALB/c mice were injected IP 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.
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APetideVNIVNNN' . DV iabde/Bagteria in the Spleen Statistical Significance (p
Treatment (CFU/ml) value)
Control 2.70+0.84 X 10°
SEQ ID NO: 1 1.50+0.26 X 10° 0.12
SEQ ID NO: 6 2.57+0.72X 10° 0.03
SEQ ID NO: 13 3.80+0.97 X 10° 0.04
SEQ ID NO: 17 479+ 127X 10° 0.04
SEQ ID NO: 27 1.01£0.26 X 10° 0.06

‘Table 50: Effect of Cationic Peptides on Salmonella Infection in BALB/c mice,

[0149]

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 1.88+0.16 X 10*
SEQ ID NO: 48 1.98+0.18 X 10*
SEQ ID NO: 26 . 7.1+ 1.37 X 10
SEQ ID NO: 30 579 +0.43 X 10°
SEQ ID NO: 37 1.57 £ 0.44 X 10°
SEQ ID NO: 5 2.75+0.59 X 10°
SEQ ID NO: 7 54+028X10°
SEQ ID NO: 9 1.23+0.87 X 10°
SEQ ID NO: 14 2.11+£023X10°
SEQ ID NO: 20 2.78 £0.22 X 10°
SEQ ID NO: 23 6.16 + 0.32 X 10°
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Table 51. Effect of Cationic Peptides in a Murine S. aureus infection model.

[0150] CD-1 mice were given 1 x 10® bacteria in 5 % porcine mucin via

intraperitoneal (IP) injection. Cationic peptide (200 pg) was given via a separate IP

injection. The mice were monitored for 3 days at which point they were euthanized,

blood removed and plated for viable counts. The following peptides were not

effective in controlling S. aureus infection: SEQ ID NO: 48, SEQ ID NO: 26

Treatment CFU/ml (blood) # Mice Survived (3 days)/ Total mice in
group
No Peptide 7.61+1.7x 10° 6/8
SEQID NO: 1 0 4/4
SEQ ID NO: 27 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
SEQID NO: 5 328+1.7x10° 4/4
SEQ ID NO: 6 1.98 £ 0.05 X 10 3/4
SEQ ID NO: 7 3.8+024x10° 4/4
SEQ ID NO: 9 2.97+0.25 X 10° 4/4
SEQ ID NO: 13 4.83+0.92x 10° 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+2.0x 10’ 4/4
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Table 52 Effect of Peptide in a Murine EHEC infection model.

[0151]  CD-1 male mice ( 5 weeks old) were given 5.8 x 10° CFU EHEC bacteria
via intraperitoneal (IP) injection. Cationic peptide (200 pug) was given via a separate

IP injection. The mice were monitored for 3 days.

Treatment Peptide | Survival (%)

control none 25

SEQ ID NO: 23 200ug | 100

Table 53. Up-regulation of patterns of gene expression in A549 epithelial cells

induced by peptides that are active in vivo.

[0152)] The peptides SEQ ID 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 polynuclebtides in
control, unstimulated cells are shown in the second columns for labelling of cDNA
(éverag;c 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.
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enN - O 148 SUBSTI TUTE SHEET (RULE 26) WD 2005/ 025607
wWEONsa25004/ 001602 EXAMPLE s | NDUCTI ON OF CHEMEKT/BES)0kMAD1602

CELL LINES, WHOLE HUMAN BLOOD,

AND IN M CE BY

PEPTI DES [ 01281 The nuri ne macrophage cell 1ine RAW
264.7, THP-1 cells (human nonocytes), a hunman
epithelial cell [j (A549), hunman bronchial
epithelial cells 16HBEO14) , anq;.
were used. HBE cel ljs were grown i i eregn Eglll—iakle'gﬂeExPresswn
- | | g i nt a| nedrelatnRFtMUliltﬁékﬁed Cells
Targ%%‘?ﬁ%ﬁ‘?h@ﬁ‘%sv ar %ﬁ@ﬂ%{éﬁl H-res—were—aAt-atl-red—
i n DVEM suppl ement ¢dCel Infters@t}o | fSE@ID cpISEGE) UMSEED | SEQ ID
cells were seeded ijn 24 well plates at| a density o
10.6 cells per welll in DVEM (s@¥Oa¥bve) Nshd A5480:13 | NO:37
—_celfts were seeded fjim 24 Wwett piates atja densfty of
Zinc {ings peatbindAFE6120d) | i n DNBM (sele aBéve)| anB4both wede 1.0
rctubated—at—37C M5 CR—oyvernghti—DvEM-wWas
Celbsyia gnedS70622) cel I|s grbéd over ni §ht and 3Repl pced.2 0.7
wi-t-h—Fresh—redi-uom—Ater—inedbation—of -t he cel} s with
IL- FERédefr (TOGEl ease ofp.xhenoki ngg i nto tde cul tyne 0.5
supernatant was detlerm ned by [Fll SA (R&D Systepns,
TraMfEfa%@?&ma%ﬁaM\b [ 012939 Ani mal Biydies yere appggved g
the UBC Animal Care Conmittlee (UBQ ACC #
Homeogg;gpoczg@écﬁwu fice yage pu chgsed [romChalTog; | 1
oratorresg and housed in”Standard ani pal
faciljti sex an |ghrt t che ul t T
Forkhga rﬁ?LFéP F‘%’Lﬁ@?’%ﬁwa SHE@'}' ( RULE v 2 og%/ 025603% 0.9
PCT/ CA2004/ 001602 were anaesthietized wth an '
Unkaopa (8LOPORISAI i njlect | Bh2 of Aver{l'ign (4. 448Mm 2f 2- 43 0.6
TTT Dronoetnanot , 2. 5% 2-MetnytF2-butamnot, 1 n distitied
KIAAGRE# Erotein4BRgos0 || per040 g |pody4wei ght 2.1The] 2.1 1.3
i Ilbti I I at I UIT WAaS [Jtl fUI IICCII uai Ilg a TTUTF S Ul glltcl y
Hypothétivial Bioteue (eB02230B)st(i | | ad.l®dn net hod.4adapt ed.Of r om Hé.0and 0.4
Forst—1973— Brief Hy-—theanaesthetizedrouse—Was
RedeptoR AR 1da6ly s upper t@esh hookegd4over aom re| atig.de 1.9
top of _a support frame with jts JiFl\I\I hiel d open and_a
Hypothcsd%l Mte‘?ﬁ‘éQK@@lbhF thorgxforwardso posibicon thejg 1.0
phar ynx larynx and trachea ijn a vertjcal straight
ﬂrbt@ (E@)@O%l way was il natied exterpnal and 3an 1.0
i At U |onctheter was insertied into the 'clearly )
il racheal lu Twe of ptid
POI%PJ%’EEﬁEﬁéﬁ&“?“%ten V\g?gr wals p%éced ingg vve'l ac 1.0
the proximal end of the cathefter _and jgently 1thstilled
SPRil jrefei{&B034430a wilt h 20331 of| ai ¢V The ahi’mal s re 13
mal ntal ned Tn_an upri gnt gosml on _for [Z mnutes after
DehydegenasgiPbA/Bd al Ijow thé 2.3 22 22 0.9
Transferase (M63509) 0.55 2.7 2.1 2.1 1.0
Peroxisome factor (AB013818) 0.37 34 2.9 2.9 1.4

167




fluid to drain into the respiratory tree.
hours the m ce were euthanai sed by
wo pgosoricon of 300 ng/ kg of pentobarbital.
i ntravenous cat heter was passed into,

was ex
t he pr

t hr ead.

posed;
oxi mal

an

i ntrape

trachea and tied in place with

ST#b1é B4 PBS into the

and then after a few seconds,
was repeated 3

ﬂ%kﬁ | av Jestepiomc pert!

Thi s

finmes . w

dgs sfudigd

F’rﬁ

aﬁste

After 4

ritoneal

suture

Lavage was perfornmed by introducing 0.75 m
| ungs via the tracheal
vvithdravvi ng the fluid.

sane sanpl e of PBS
Shysialy theceatignig neﬂ%des

cannul a

The PCEHCAZ®4/001602

‘téﬂe@hvé BGRIEEN YOHITEreRRE SIgpltﬂi%%u%n)%aroem REfhtonSeRes of

The bronchoal veol ar | avage (BA

d

was

q@ptlder Wegmdubated 200 thegnditated bacteriagvertight inhdarwell plate. The

ern

BpEe

at an

MR

b Tt o8 (gl AR s o3

TNF- a
bafter an bt

eﬁ S “f%{wﬁc b'}(he

Cs3hibeNb Endiidsi tHE MIDAS tdo0hige tRBadufe. AAEVBC A 8qiglhP&EBEs was

systens. The murine MCP-1,

a honol ogue of the

hunman

\opsidered glivicallembasningfhl achl@lty %@ra)latme nbkolneEscheridhya coli;

et SRR

enonst

" §irstio

b

rUIt nmon

worigngs 9EHe R0

ocC

ya;%‘?‘ryphlm,

NS ORINa QR 18 RidisSssp. ayﬁumﬁzum trum Oliomtdtdr rBéAensSOPQES,
were stinul ated vvlth i ncreasi ng

t hey produced significant

daperohiemoshagicE. el
| evel s of MCP-1
ELI SA (Tabl e 36).

- 1,
in t hei r supernat ant
RAW 264.7 cells stimulated wth

concentrat

,- as j

pepti de concentrations ranging from 20-50

i ons of
udged by
.ig/m for

24 hr produced significant IM!GI(&g(IinII)’CP 1 (200 400
.. pg/mM above hackground) \Vhen the cells (24 and .
Peptide \ho| o [ 1. sold |( Siepreusr p & P‘ﬂﬂg-at b Sﬂtmhnrmoo g/ﬂdrhed EHEC
o7, [Tl - TiEeveEl of TVER Wer © ULBU
PolynlySHE | 0bsRd7 HeT/ hoo0i/ 00k Z% [D131] AL e B e v 0.5
Gentaadih On| cORSptii dex2Hn chenwBs ne | nducd.z®dn was abge 0.5
examned inla r‘nrml ej_ej_}LdJ_LLeLenf cell system A549
SEQ IDriN@ah =p|3%el ial Tells. |®erest i ngl P4 aIthougﬁ thdse 4
1 D1 U MER=1 I I Te onse;to LY, dllu I.III
SEQm;ngpgmqugul d be> ani ago;%)zed by pep?i de; [ here was 64
SEQ IDNYOp odugpgon of MCP- 1L by A549 cel | s1agn direct 64 64
response to.peptide BSEQ 1D NO 11 Peptide SEQ 1D NGO
SEQ IDINQt 7 hi gh>concentT ati pns, >di d however induce = >
UgTTT O Ol TL-o, d] neuty oprn SPE I'TC CJIIEeImoORTTIEe
SEQD(H{ng?e 37). [Thus, SEQ I D%\IQ 1| can i%nduce a di%ferent ~
SEQ IDswecdr um of rlesponses|from-different xell fypes and >
at different lconcentrations. A hunber of pe tides friom
SEQIDMHOO tHe flormita roupd were test®d for|thePr 64
ty tg i nduce; t=8 171 &549 retts {Tabl e 38y —ivany
SEQ[D%;O 12 =se9pepti des at|a Io€v con:entra%i on, A0 g/>m ”
SEQIDN@[ugeJI | - 8 [abowe bagkgr oxind evel s At hjgh > >
concentrations (1009 nd\r SEQ | NGO 13 wasl also found
SEQ ID NO:ilddyce™ I -8 i*h whel e htiman bl ood {Tabl e 39)> >
JLIJUE o1 Z :llbU Tglll Ibdlll Yy I TI1 H=8—
SEQH)”]W'_]BE cg?FJs (Tabl e 40) an%l und| fferenti ated EI?’S 64
SEQ ID 0&b:l1$ ( Tabl e |41) .>[0182] BALB/c| m ce wmere gjven>SEQ|ID >
NQ 1 or endatoxin-free water by intratracheal
SEQ IDN¢xtli7| | at Pon [and T he |evel3 of MCP-17and TNF-a > >
Il TEU T e IUIIJIIIU IVSUTdr Id gc TI A Irterl
SEQ“’E‘@:” T was found that cit he m ce tﬁgat ed \Mth&ISO
g/mM peptide, SEQID NO 1 produced significantly
i ncreased |l evels of MCP-1 over mce given water or
anesthetic alone (Table 42). This was not a
pro-inflanmatory response to peptide, SEQ ID NO 1
since peptide did not significantly induce nore TNF-a
than m ce given water or amssthetic al one. peptide,
SEQID NGO 1 was also found not to significantly
i nduce TNF-a production by RAW 264.7 cells and bone
arr ow der| ved macr ophages treat ed with pept| de, SEQ

~ R 1~

A

o,




Tabl e 38:
whol e human bl ood.
waeedob®25s07 whol e hunan bl ood were

[ 0133]

| nduction of MCP-1 in RAW264.7 cells and
RAW 264. 7 nouse macr ophage
sti mul at ed WPETYCA2004/001602

i ncreasing concentrations of LL-37 for 4 hr. The human
bt ood 7151 WO 260571025607 PCTLe42 ﬁ“4/lgli§;602 sanptes
were dentrifuged and the ser ved and tested
Peptide for MIPEI. Y| $hlrefs 41 MGemid h [T hey gf.natagl pndd OM EHEC
the RAW 264 cells. |The RA |1 _data presented iFk
SEQ ID Nék 2ngan 4f threkd or |nor e3Zxper|i nent ¥ st andar 64err pr
and-the—tgman—blLooddatarepresentsthe—rgan
SEQD@@a%Qjard rror f omthreessepar ate d&nors. Peptl?de 8
SEQ ID N6 1 uw 1 Morngeyte chegpattrjactangg protegin gMCP)F1 37
(pg/mD* (g/nd) RAW dell s\Whal e bl aod
SEQ ID N@3B2 3+168 31112. 7443. 3 101%56. 7+18. 2238. 3 + 113. 3 4
536537 +105 10057t +174596+248 1 TFabte—3%:
SEQIDde%ti on"of {IL-38 in |A549 "cel | § and ol e humart bl opd. 4
SEQ ID NOIZ4]| A349 c¢el [/ or [whol @ humgn bl opgl were sthgulafed 4
with ilncreasing congentrationg of peptidelfor 24 ahd
SEQ ID XOh26 rlesPéct i vel32 The huéhn bljood sadnpl es |wer & 0.5
""‘i_"l+ rHfuget—and—the—serum “Oaa rrefroverand—trested—fo
SEQIDIF@:y hy I SA al %419 with uperngq ants {fromfithe 4
SEQ ID RO dellss. The Ab49 [cel ] >dat apresegged i1 § thggneah 128
of 1 hrlee of nmore experinments | standard eriror and the
SEQ ID ROnzh bI obd dat a>represent>s the meanl@&t andard é2ror 4
£ v A \ A "\f\f\l—l latalnla¥al
I l.J ] III Al T QUITU \'A &) JIUL G UUI
SEQ 1D RSP A2008/ 061603 Peptldéiss IDNOC1 1118 (P 4
SEQ ID NO/ 81 )| AS49 ¢el I sWiolle bliogd 0172+29.>1660. + 126.6 64
1206. 4+46.1 10283 3+28 4945 3 4 279 9 20392+31 7
SEQ ID 8053%,|3+86. 2116033 + |192. # 1001175. 316- 188.|3 Té’bl e fi0: 8
Lindiiatls ~ ~f 11 Q —B ACAOQ a1 1 I s oot =
T u T Ul UT r—= 0O TI1T 1A I _CUTT T 3 Uy I"UTTIm 4 I UC .
SEQID%IQl%‘E] A529 hurmah epi|t hel al ceglls e sti|nu §%} 8
SEQ ID NOt B5 10 g4 of | pepbgde for g4 hr|. Thegsupernat arg was 4
renmoved and fested fgr 11-8 by [FI1SA_Peptilde (10
SEQID NQt 86 )|l L38 (ng/ nP) Nd pepti de0.[164 L¥5, no pepBBdeO 26 16
CSEN 1 MY N 1M 270 CIEN 1IN NIy -~ NS 70 .11
y—TNC J.J.LIU O\ T 1T UL U\...J.OJ. E\(IUIM U, 1P~
SEQID N9 ) NG 96, 21°SEQ[I D NG 100, 297 ES > >
SEQ ID NO: 38 0.5 32 64 4 8 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 > 16 16 16 8
SEQ ID NO: 51 4 > 8 32 4 8
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SEQ ID NO 130.293 SEQ I D NO. 140. 148 SEQ I D NO

160. 236 SEQ D NO 170.15 SEQ ID NO 190. 161 SEQ I D NO
W@0@s%E0BEQ | D NO. 210. 275 SEQ I D NO  220. 314paH8AND4/001602

2005/ 025607 PCT/ CA2004/ 001602 Peptide (10 ug/ni)IL-8

SEO- 1P

aon o0 A 120
(no/m ) SEQTD NO 230.284—S A0—139—EQ+D
NO 260. 201 SEQ I D NGO 270. SWI%MSO 192 SEQ I D

Peptide NO.  290. B&BISEQ.dPel0] P Rertish PEQ 31
P L D_NO._1330 Ql') chzneji}ggl\lo § 315, 51S Q D NO gs,gp 01 EHEC

SEQ ID3Hs 325|NO8 36p. 168 SEQ | D MO 370, 2698 SEQ D| NO 2

: AGH—478—-SEO+4-BD-NS—410-371 leﬂ O
Sﬁu f I CAVAV s N o pe | mw) NO—45—o=
SEQD% %20 42?2 SEQ\T%) NO| 4308552 SEQ I DSNO 440. 285 SEQ 8

SEQIDINDNG |4564 266 SEL) | D|NO. ¢70. 383 SEQ4I D NO[ 481, 262 37
Q SEO_1DINO_ 4 301 SEQ I D NO 501418EOID|\I({ls .

510. 255 SEQ I D NGO 520.207 SEQ ID NO 530.377 SEQ I D
NO 540. 133 Tabl e 41: Induction by Peptide of IL-8 in

human bl ood. 154 WO 2005/ @356 pp g/ CA2004/ 001602
[0136 V\hol e hurran bl ood vvas stinmulated wth
i ndXa QR0 DTIDES INDUQED: BUBAGCTERIAL SIKBNALLING

human bl ood I i i o e serum was
renoved and W@g‘ewu? EE-S /gmwown
Is the average 2 donors. SEQID NO 3 (g/m)IL-8

(pg/ M) 085 1070 100323

[0154]  S. yyphimurium LPS and E. coli 0111:B4 LPS were purchased from Sigma
Chemical Co. (St. Louis, MO). LTA (Sigma) from S. aureus, was résuspended n

endotoxin free water (Sigma). The Limulus amoebocyte lysate assay (Sigma) was
performed on LTA preparations to confirm that lots were not significantly
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 S. aureus LTA,or1 pM CpG
(concentrations that led to optimal induction of tumor necrosis factor (TNF-o) 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
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Tabl e 42: Induction of IL-8 in HBE cells. [0137]
I ncreasi ng concentrations of the peptide were

w0 p@aloziced with HBE cells for 8 h, the super nB@I/@na004/001602
removed and tested for IL-8. The data is presented as

TR0 R HRAE TR o BB g
(polyniidledtidestandlddig poRabcldfifiied encbdinkbinAhARDry protéins such as

Tabl e 43: Induction of IL-8 in undifferentiated THP-1

dér 16 indugibigpitrigexifesanthase (DG eMPipog MIBt 1Bs MiBr2s1, CD40, and

i . N < p L .

(DR S alscrbuoR Tl Smel AREHIALE i B0 1R HR o fssion

lihd&ced by IEIS, BRA, SEQCHG INDA vdere Corhparkd,lit w8s fongd Ha} all Bvee of
2%05/0 5607 PCT/ CA2004/ 001602 SEQ ID NO 3 IL-8 ,

Y%%e agteyig RrpYucEsIpCIsased the eXpogstion 05 Presphflemapptory polynucleotides

l srﬁgh‘ G i Q\f/[Hi\-/?(E' I‘J{Hb-&oc!)ﬁdml B,Cﬁ)- 1 5?&91"19 Eﬁ@f ITI%E%Q\?\A ﬁ%ﬁﬁﬁar extent

alrway. [0139] BALB/ ¢ m ce wer e anaest
a(Tabliei5T). dhabllegi Adescribes 1 & po hambeladtides tisit Wekaip-cagubated by the
pepti.de or water ﬁﬁgr no in.stt'll | ation (no treat

t

THELCHARIOJRASIO SYBHRT B 1d atih%%)ﬁ%,la%ég?%g‘?ﬁggéa’y less

ahsh § BgoVentdetithl RS HatRtial fdan! ThBR! W& 8 dish Q6veMiP- 1
and TNF-a concentrations by ELI SA. The data shown is

{redymmskentidds tatovers dowi-cegulaed by ERS coRMliand GpGrostsimilarektent.

FA RO T DAL MU —
A*écglhﬂea% FesPorfad B3the tHrd@bddeéria\Brod0B/(D271668), which includes many
PCT/ CA2004/ 001602 Tabl e 45: Lack of Significant TNF-"

i ofdhwese pelynpgleetifies that didfered inegprestian lovels b_@]mmwazdzﬁFﬁold

85 S AT B A e

cexiptessibr of tiedarpes saishef of pdl @inelestidds cohparedhy LPEldr 4G,

Srpui A BnEaRar epreston O TWER fleBrF ok MG PRRS G2 and

) VA PREATEOURS B o SRTBE e g mor o

S223Borf C4G 8@ enD Panuel2otides 3iRat had preferentially increased expression
due to LPS treatment compared to LTA or CpG treatment included the cAMP
response element DNA-binding protein 1 (CRE-BPI), interferon inducible protein 1
and CACCC Box-binding protein BKLF. Polynucleotides that had preferentially
increased expression after CpG treatment compared to LPS or LTA treatment
included leukemia inhibitory factor (LIF) and protease nexin 1 (PN-1). These results
indicate that although LPS, LTA, and CpG DNA stimulate largely overlapping
polynucleotide expression responses, they also exhibit differential abilities to regulate

certain subsets of polynucleotides.

[0155] 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 CyS5 labeled dUTP. In these experiments, A549 epithelial cells

171



SEQ ID NO 7270 f 42 SEQ D NG 816623 SEQ I D NO 9171

33 SEQ ID NO 10288 f 30 SEQ ID NO 12299 f 65 SEQ D
WON05A3806+42 SEQ | D NO 14226 + 41 SEQ | D NO PAB8AZ0f/001602

41 SEQ ID NO 16341 f 68 SEQ ID NO 17249 49 SEQ ID

e {31 0037 g Sy s A 5 RIS Bh . e
NVern?dhd 3dd thed 3timERtd OviNO1 0@AZM] H #0157 BMDPS for 4 h. Total

2005/ 025607 PCT/ CA2004/ 001602 Pepti de Treat nent TNF- a
as issateq pringRNArpigaus (Agnbiem). DY Aepntagingion wgs Egved

BB PRRER RBTES 4 A Pl T AR g o

3i%8A3i4ad SEPIMTeANDass3HALOBGRNBED at B2 I and48&hed. AffeF waiskingDhe
NO. 44441 145 SEQ LD _NO_ 45398 90 SEQ | D NO 48253
JmagEvRs ﬁ‘mée‘? &@géalPeé%n BleesT aaxeranseis %}e AR PERRSSHIRS
T
EE@“TV? R LR A SR REP G gl et feen
CERTORS{a0 iutehsities, andhagkeroged intengitieachn & ;hoesasmwgr@m was

and | FA- e.ce
wbr S et e T P g Saldhna e BBEGRA 03 Fey ) Sor
&ﬁt}h m@id(aﬁa BlitracisUkis Ed)IOéaEE Brie) AgYsid @hd porsimey with
FI TC con{;ugat ed goat anti-rabbit 1gG []L-8RB and
Bedraugleptdesrebia sqthyiarn ORedad Gty Si90r Bhoinfeasitiegagieach spot

&%ﬁ ?gmé? e % b9 f[af[l(ﬁl tﬁ'fz ﬁ&ﬁlaﬂ%@&@ﬂg § ueﬁfg{)ﬁﬁ éﬂé;%pullﬂﬁn of spot
RAGss avrithircoslitdel ang chthpBifl thvsevaiee tamhie gatésrg atisliderinalied
and side scatter to exclude cell debris., [0142] The
FIPFIENe b KAl chgnegnpeen SV gLredls Fgates At R Cat A
%nfrsraé@n@k& s@ﬁ)un@ %P8 Sﬁbre@ bafowt n%mmkp&elohggwe%ﬁed
I L- 8RB, CXCR-4 and CCR2 0,
changes that would be useful in dlagnosmg 1nfect10n are descnbed in Table 60.

[0156] To confirm and assess the functional significance of these changes, the
levels of selected mRNAs and proteins were assessed and quantified by densitometry.
Northern blots using a CD14, vimentin, and tristetraprolin-specific probe confirmed
similar expression after stimulation with all 3 bacterial products (Table 60). Similarly
measurement of the enzymatic activity of nitric oxide synthetase, iNOS, using Griess
reagent to assess levels of the inflammatory mediator NO, demonstrated comparable
levels of NO produced after 24 h, consistent with the similar up-regulation of iNOS
expression (Table 59). Western blot analysis confirmed the prefereﬁtial stimulation of
leukaemia inhibitory factor (LIF, a member of the IL-6 family of cytokines) by CpG
(Table 59). Other confirmatory experiments demonstrated that LPS up-regulated the
expression of TNF-o and IL-6 as assessed by ELISA, and the up-regulated expression
of MIP-2a, and IL-1B 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.
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unstinul ated cells respectively. To confine the
w@odognessheot i de array data, the surface expr eBSI/0A2008/801602
exam ned by flow cytonetry of these receptors on RAW

Cedli BPSLS HHrheSuMILPR RRPS 'ag?eutv‘?ﬂ‘&alip m %ﬁ sﬁg 18 afounts of
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r eREeS 8lks CyBA BMSREE cON ﬁiroﬁgkaﬁﬁerlﬁﬁdgé}/%ﬁ‘t lI—hﬁnan Operon
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Done4.5 NO 3 CEMA501. 6+0. 11. 5+0. 21. 5+0

1003. 6+0. 8Not Done4. 7+1.1 159 WO 2005/ 025607
PCT/ CA2004/ 001602 EXAMPLE 7 PHOSPHORYLATI ON OF MAP
KI NASES BY CATI ONI C PEPTI DES [0144] The cells were

Nunghear ved|in the norning (seru

I)

overni ght. They vvere washed jonce I'n nedia, dgerum
Media omldi a - 4hrs). The
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37C for |15 mnutes and then Y to roomjtenp for

Accecsgﬁ,ged at Z. leUit; b X 1US :Leéb&{m anmd teft Ratio: LPS/control

D87481 nut es. Reph ¥asq added (conc atrTong 0. |ug/
L Lt ), ArEPRE e B ottt 10 AT The BBS va 37

ARDéﬂ%lqw ch3Hhtypeezrmm/ﬁetgeapnbtmnpl aced 5639 ice-gqold 36.7

| adl Ul o ectPi CacT I I 1 A) hllf{ﬂr ‘A‘fh
i nhi bit )ragd}({:‘\é%ré}dgc@?? Q dsphate, MOL, Vanadat e,
DAMES3 Leupept | medeptiini N) . [The pl ggep were shaken gig
ice for!10-15 nin or until the cells were |ysed and

Mll4é30I ysat espreﬁjllyh@sitnedphérhe pr ocedut@lor THR- 1 cel B$.3
. (2% 106 \viworo nced
Jlll.ly UI L ore bCI | S EaCASY CT—C oot
ALF%%W%AE e ser unpgg%i)r“()bd over nli ght , E‘Wd@to stop the 62.3
reaction | mDP-Abodyfetioh BFor"’BS Was added then|They sat
on ice 5-10 mn, were spun dgwn then resuspended in
LAPO  prot épma@mﬂ@@mhéﬂkﬁns wer e db,’c%ﬁ?rri ned usi ng &13.6
my assay ce—Rockfiorth et ysat-es
lﬁggélc pr otei(Fl%-prf’é separ gt ed by@D@ PAGE 170.3
eukaryotic translation
U39067 initiation factor 3, subunit 2 61.0 15.9
X03342 ribosomal protein .32 52.6 10.5

NM_004850 Rho-associated, coiled-coil 48.1 11.8
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and transferred to nitrocellulose filters. The filters
were blocked for 1 h with 10 MM Tris-HCl, pH 7.5, 150
workdoskagico{ TBS) / 5% ski m m | k powder and then i neabanew4+/001602

over ni ght in the cold with pr| mary ant| body in
ILJOIG UJ/U IVVCCII 20 I'\ILCI way 11 I"Ul JUTI'I_ﬁ VI L 11
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ABBYESS mnonuglngglrg C&kiS) werle recoyened, washed and;s~
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Déﬁé WO 2005/ 0256t07 RCT/ CA2004/ 001603 éabl e 47: 41.1
Yohofyl ati on BP®MAP ki nases in redponse t( '
pepti des. Caldmbeh stein sfeMAR ki1 nase phosphoryl at ed
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162 WO 2005/ 025607 PCT/ CA2004/ 001602 EXAMPLE 8
CATI ONI C PEPTI DES PROTECT AGAI NST BACTERI AL | NFECTI ON

W@Y00ERSENCI NG THE | MMUNE RESPONSE [ 0147] BALB/ BCTCA2004/001602
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o) by 'ﬂtrapcri toreat |||J ect-on: Ti"lc ff-ce—wWete— .
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NM1 002958 100 04 SEQPHODHI\HO 271./01 0. 263 X 100. 06 Tabl e35.7
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175
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gene expression in A5493 |
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7 and SE ong

| r 13 a
each s ho%ﬁg‘ﬁatlé?%f’%lﬁggm?ﬁe g
U4ggges pfter 4 bugstrg@t ment.

SEQ ID NO 30, |SEQ I D NO
entrations of 50 g/m were
xpression of a pattern of

Repti de gws i ncubated w tgp

the hupan A549 epithelial calls for 4 h and the RNA
was i spl acysdin- -dependsnt kiasent d | abel | ed cDNA probes and
LoB ] 2o 10 R e o s (LY [ The | o
L0g8JJ S fr e IADAchpdioBenasecornd col unge for | abellinglof
Zlg9[21|\8IA 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 5.3
U24077 killer cell immunoglobulin- 5.8 14.4
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(averag

colum refers to the intensity of
Wez@sasIDn i n peptide-sinulated cells divi dedP@/CAbI®4/001602

e of Cy3 and Cy5).

The Fold Up regul ation
pol ynucl eot i de

[ ntensity of unsti nul ated cells. The SEQ ID NO 37
tdeTwas i netpged—as—a neg |vc controf sty
Acce‘éﬁ Bactjve in thyr‘}ﬁrl ne i nfeoq MFolindel 5. 16630 LPS/control
Num’;iQQSI 02p607 PCT/ CA2004/ 001602 N[adlge;tm)( Accessilon
nunber ) Unsti nul at edFol d Up re%ul ation of Gene
Expressjon relative to UntreatiBEEneity| s Cel |
mtenst T ySEQ ilﬁé’ o —SEQ 1D
NO 30NG 7NO. 13NG, inc finger protein
ALQAFOEIL261) 1B33pathetital grbtdin Cel || cycl e gene 6.8
(Q7062’) 1.628.53 23 20 7 11-10 Re_g_eptgr
(U00672) 0. mangosy! Eaphs- 11'|3”c)nsferase
(AF0386p4) Yetad ¢ Honeobox protein
(A0004774)%y‘%§%&§1§ gg ]‘Sl Fcrkhead protein
NM( 802248 8 RaetyglidebathinyiBars kra&e Ynknown 4.7 5.3
CALO968031 0124 84 34 30 6-KHAAD284—Pretein
Ré%)‘t%ﬁzz)o BIAAGOProtein; "3ty pot hetd-Bal Profein 7.6
AR PPIZ2303 iy 9%, 14 ReCepror faF 123
Y b, 1o 6 BTy ot het i car pr ot ein
(AK002134)E}aﬁ‘bédZHalﬁRet6hcﬂ Prlot ei n
(AL0O502 3.32.82.81.0 Pal ypeptide
(AF105424)<8"1’Z€9%%@S%§13%P*& SPRL protein
ARA31480) 0. 73 09,% Ae71. 3 Dghydr ogepgse 54
(D17793) 4, 382 20.9 Transferase
UgRBB509) 0. 552. 7@altt&tinl. 0 Per gxi sone J.&ct or 44.5
’ADD1°°18‘0 34292914 1L" Wo-2605/-6256607
ALSESI Bn2h04/ 00168555 & 54 [|0153] Nb&t cationi c 5.0
NMPEP3des Sttt e mAPd2 eSpeci al Ty §he cationic 5
peptides effective in infectlion nodels are not
signi ficant Ihypethetuqzlpnotﬁmal . |Adilution series of
jde|was in with the indi ed bacteria
A@E%ﬁ in aclggﬁ@\g pl ate.| The Cﬁé\& 5.9
AL@@m@ﬁﬁt ratl on ofinlgRwd de that| kill e 2he bactferia wagy 3
used as{the MC The synbol [> indicates thelMCis
S76628 ar ge to rreatiqni@nlAn MClof 8 g/5l or less was 92
nnnnn Aoy al Lt ma-ani—-uaalfasl apt 1 vy 4 g
CUITS1 UC IIIIIb 1 . 1T IIII\dIUI abLIVILy.
Abbr evi At i SO’EalgWPfém Bt herli chia col | . S.aureus,
ALBYaphY | pcoccussauiogtss 2 P- aer Ug, Pseuslgnonas 19.5
aerugi npsa; S Typhim Salnmonella enteritidig ssp
NMLQb‘FWrSu i um Pﬁdoﬁﬁb@rot@ntobacter rho%l%nsi s; [HEC, 11.5
Hterphaenot ot i v € (g nty o Peptidet: '
Apggpﬁg’ er$’8§$°‘ 3P 3§r°“tp %Fhu mC h%%l EHEC 3738
169926y x| NO. 2541682 alpha®1 250. 5 9.9
Gent ani ¢i nQ 2507250 250 250 250 5 QFO D NO
NM10p2966184 Jbpx prosdin Foups>>36464 SEPI D NO 26.2
6128>>1P86464
potassium voltage-gated
channel, KQT-like subfamily,
NM_004519 member 3 2.6 21.1
M?28825 CD1A antigen, a polypeptide 2.6 16.8
X16940 actin, gamma 2, smooth 24 11.8
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SEQ ID NO 7>>>>>> SEQ I D NO 8>>>>>> SEQ I D NO
9>>>>>> SEQ ID NO 10>>>>>64 SEQ | D NO 12>>>>>> SEQ

WO DoBiaes608>>>>>> SEQ | D NO  14>>>>>> SEQ | D NCQPCT/CA2004/001602
15128>>>12864 SEQ ID NO 16>>>>>> SEQ I D NO 17>>>>>>

Qo 1N

1001104441669 \A

Lo YaYaY ll A aXe ] nllalalwi

L T A LIOULU U= LU0 VY UVUJ7T ., UZJIJUVUUT .
Acc CA2D04/ 001605 SREC (g/m ) |SUMTUEE col i 5| Ratie; LBS/control
NumdRrug. Sl typhi m C. rhod. EHEC SE@edik 2416321664 SEQ
I'D NO P08888168 SEQ I D NO 241646496643232 SEQ I D NO
2281224844 SEQ I D NO. 23488144ate®sity | D NO.
241616416164 SEOHDNO—26653264226 5 SEQ+HNe
2786464[1624 sEbg‘Ji B RFCo8>>>0464128 SEQ I D ND
292>>16B324mBohiscDiapat@ilif>12816164 SEQ 1D NO
31>>128p>64 SEQ | D NO. 331634>16648 SEQ | D N
X83@66>32p 4 8orspiox] thassd) Dikhatasg4884 SEZ 1 D NO 36.5
05 Z2~-°-°,0KoZ1 o) i o (223222708 T INU
380. 53254484 8BE0) ol Rigteit 02348442 SEQ I D NO | 414648822
AKSEQID NO 421.1H6462%1 SEQ I D NO 438128161684 SEQ | 8.4
NO— 4481281286464 SEQ | D NO| 458>1281281616/SEQ | D
ABQ@89U7 41161 6llAAHE8 My 6>1281649 SEQ I I 9.4
AL?S?% 005/ 02560 '
Pepti deE. coli S. aureusP. aerug. Styphim C. rhod. EHEC

Table 56: Polynucleotides Down-regulated by E. coli O111:B4 LPS in A549

Epithelia

[0158]

1 Cells.

E. coli O111:B4 LPS (100 ng/ml) decreased 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 pg total RNA was

used to make Cy3/CyS labeled cDNA probes and hybridized onto Human Operon

arrays (PRHUO4). The intensity of unstimulated cells is shown in the second column

of the Table. The “Ratio: LPS/control” column refers to the intensity of

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

unstimulated cells.

Accession Gene Control: Ratio:
Number Media only | LPS/control
Intensity
NM_017433 myosin ITIA 167.8 0.03
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
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SEQ I D NO 528>32822 SEQ D NO 534>88168 SEQ | D NO
5464>16641632 EXAMPLE 9 USE OF POLYNUCLEOTI DES | NDUCED
WEY00BALSHERI AL SI GNALLI NG MOLECULES | N

DI AGNOSTI

C/ SCREENI NG [ 0154] S.

PCT/CA2004/001602

typhi muri um LPS and E

u(i:eis iGlli. B4—+PS—were guiaacu fromSigp CI[I cat Ratio:
& Y. lLouis, MO). LTA*YSigma) from S. oéﬁ wgs oauo:
mague@ended in  endotoxin free water (Sigmuhndﬂmw LPS/control
Li mul us Jnoebocyte | ysate assay (Sigma) was perforined
on LTA prieparations to confirmthat lots méﬁ&mﬁﬁl
stgnrfcantt 1 et | <i
ng/m, a con%%n§8{§¢§hﬂfﬁggl &d&ﬂg¥kcause significant
(.M_DﬁﬂeBne pr odurghtive liehixtlbep-RAN metein assay) . 3he CpG  0.05
BFE8Y4t ens | néeiOdi%??eiOdS@‘ZrongiwmﬁlAHSynt hesi 22#, 0.06
—fxggﬁgggagga, tne R+ Ted and Tesuspergeg 1 0.08
endotoxi n-free wat er Igma). The follow ng sequenges
wigE3Msed CpG 5' NAIIBMI%GEEI’g‘Eﬁ‘ﬁEGACGTT 3 (998 D NO 0.09
Qp_@__g_MA(‘TTTP{"TPA(T‘TT 3" (QEQ 1
NO 58). THemAsAREeS BRNGoIRAURSHEXD Bor its abililty
hAul at e pro [ pkisnes and| was nd |t o
'§§ﬂ§§2§3 S|qnifg§§%?gg?gg8%¥%d§kof TNF- a orIIE#G and 0.09
th&o78Bor e was tBshistenefhndly, menbgal.i ve cont2@5. RNA  0.10
__\Aeg_i_&g_l_aforl frnrnl RAMN 264 -7-cells that had been
| 636264t ed| for 4R Wisione Tady.apsals e, 100| ng/ 4 S 0.12
Y FtHeAUT T U CP CTA [ Or CpG
(%oncentration?itﬁggoﬁ%ghtggggﬁﬁﬁg inductio%igf turer'12
necrosi s [ ackyghrocyidmanbrane pid®idl baid %) . The RNA was
used to pplynucleotid rate DNA probes that re
h[yi%}giz’&i zed to O ont ecKPPHHY pol ynucl eot | de ay 0.13
KRR, BS TCHoH aERANE. mEer AVDTT O) Z3TBoR of TNe 1
Drobes to each I nmobil'i zed DNA was Visualized |by
azi§3n3adi ogr aphﬁMdstqnafurmfy Emiam]uer Rg a phosph®8i mager. 0.15
Dac-lll ts 'F nm-at_ | anct avnar 4 o
C OTTT AT = a L L U \J bH\aIIU\aII ~ I LBA AN LK™
a¥ 5680k i zed i §OHaBSPYPSY- BIQh t was fpund that Lps 015
70 WO 20p57 %23 %Mn‘pi%%ﬁﬁh QdRPRvd TEpTMENT Of RAW
264.7 cel]s reng in1ncreased expresgion of norle
tMaeo 30 poI ynn@pdueutChieeseihanistedpei@ Yol ynucl edl Bdes 0.16
ercod-nrg—+nH-armat Hs—SsHeh—as—H—3(3;
i nduci bl e n?@??%”%i@ég%gyﬁpﬁﬁg8n? M&Eﬁ MP-la,
M Bs5. M P-2a, CDAGind@Grotdinviar i ety of [rangprg ptijon o6
factors. Mhen the changés in polynucleot|de expresslion
i ARRIGEd by LPSH2IBT1A$toamﬂmttbG®Mer/\6re coprpar &43 it was 0.16
fornd +ha Al PN nr-adaet o
LI TA LA L LY LILIL) abl. CI I [JI VAU LV L U3 lite)
i ncr eased| D" d@ ﬁ@?f"‘%‘ﬁmb&a%w PiPr At or y
Rebysnsol epti des suglR A5 rdpgor M P-1a, M P-2a11L-1P, 0.18
IL-15, TNFR1 and NF-KB to a simlar extent (Table
517§092ﬂabl e 57 desI‘HAﬁkfel§439n€pI@1109Mcl eoti des t RO werfe 0.18
ol ad + b HEEa |
I €t U_y l LA~ UClLal - 1 cu p'I_UUULal S S LT Al
AERS Th that their SEISHIR ation ratios| diff&red py 017
hesso1whap 1.5 Tolgp }/M@ﬁm(tibiea)three batt er 4l 0.19
products.| There were also several polynlcleotides
AAGR55%8r e| down-r egul aRE@ld@}enLPS LTA and CpG5t-‘b a 0.19
siaiar—extent— o—Found—that het e a
:Mﬁg%('{y of | pol ynucﬁm&#?fg{’teﬂkre differen iglcl y 0.19
NN 9043 ed] T n T expoNaRodifted BhahdPeng sbact efi al @z oducts 0.19
(Table 58), which includes many of these
pol ynucl eotides that differed in expression |evels by
nore than 1.5 fold between one or nore bacteri al
products). LTA treatnent differentially influenced

expression of the | argest subset of polynucl eotides

conpar ed

to LPS or CpG

i ncl udi ng hyperstinul ati on of

expressi on of Jun-D, Jun-B179El k-1 and cyclins & and

Al .
expressi o

n was altered nore by

There were only a few pol ynucl eoti des whose
LPS or CpG treatnent.

PoI ynucl eoti des that had pr ef er enti aI I y i ncr eased

I T ~e~N




and CACCC Box- bi ndi ng protein BKLF. Pol ynucl eoti des

that had preferentially increased expression after
w@Ep@shessat nent conpared to LPS or LTA treat menPCT/CA2004/001602

i ncl uded | eukem a i nhi bi tory factor (LIF) and pr ot ease

Neetefion (TN 1) . Tese Tagil s 1 ndicate fia ough
LPS, LTA, |and CpG DNA sti mil ate |ar gely qver "QBE’? ng Ratio:

pDuynher| egt i de expression responses, they Melia euki blUPS/control
differentijal abilities to regulate certain_subsets
pol ynucl eoti des. [0155] The ot her pol ynugl | ebttersity

angsgyss used ar e A @isdHEEImPPShaiba™N ays . 0.20
(identifigation nunmber for he genone is PRH664381) '

\Aﬁ%lﬂ%lomn st of aklmsplphqwhcmsehunan oI i gos spatted|in 022

n-F +r\+ Ql RNA.

I"I UU LI un-l
Wm%pg;bel ed VARHRPRS ‘t‘?ﬁgdllngt?é‘?tgl& 1dUTP. | "%0hese 0.22
experi nent S{mﬁ&ﬂﬁbmh{ahﬁﬂoltéﬁh LFEbldaddchely 20057 025607
PCT/ CA2004/ 001602 were plated in i ssue culture

dUSAR%E/ at 2.5 x 106 cenal’fy?lldﬁssh |ncubat ed 0942.6ight 022

0111 - RA

and =t e stiotated—w || ugluu E——ecohi 1 B4
LP??%?? h. Tot al @% |soI ated using Rl\@ ueous 022

(AgToBoeT) . | DNA cont am r@ﬁmnwas renoved [WihPNA-TTEE 7y
kit (Anhion). The probes prepared fromtotal RNA wefe '

ﬁ@m??@j and hybrl di zeE,UtZS printed gl asg sI%Eeé . 0.22
0) 13T 42€ afl Af-ter—washi e i u,lge
vvabgb?:ga%tw ed usi ng g ?WF FEPRSS array scanddrl The 022
| WRYS84I OCessidhgothSRAItPHEN GorhdiAPRALINUCT epTT dey . U, 0.23
Marina Del Rey CA) determ nes the spot an

| FOSPER ty ﬂﬁ@m@mcham@n@clqo@de -semsdivieatA gl ound9.6 0.23

lI ES. 1T II C ogH-an—wWas 'uocu O—FeRPYV
acE%lqgounj. Thec%lpaﬁ?aﬁ%gvg% Eﬁ’i’}é"sithe bottorr¢ ?0 % 0.24

i ntensi ty|fornuckae factdtIO (CCART- &H@ﬂh?act $ this Tor
each grid| Analysis was perfornmed w

P&B%fic! ept i despri ﬁ@nwtlmfa@to(r)?edwood qty, 184) . The 024

rmtenstties fo were-norattzed—by—takih
t he nedi ap spo%3 ﬂ;ﬂeéﬁglg?%}lo\?aﬁeﬁ%l’fqngm t he| popul ati on| of
sE6t123val yes wit h| n aprelifetiivand conparing this3zval u

tothe values of all slides in the expefinent. The

D

0.24

reI ati ve - haRtesensstivated preteie kingsq inaseed | wi t h LPS
F@@;r o control an be found t Tabl es
ow. A hunber_of prgglll%gél‘fy unr eported chgﬁaes t hat 0.24

mamgbe U smbuhoglobuliraigmbda-nige polfypeitiders are described (.24

g—TFabl-e 50— 0156} To-confirmand assess the

L 9E=YY

If?fﬁa%sona Si gnif |htsé91‘@efa@f1}’strﬁ@§léerc¢1anges théd.0l evel s 0.25

quant i 11 eh b OERey Paany By PR E e et ng a
CBRA07Vvi npnt i n, amsabuni, pbl@pqﬁlﬂeal i n-spec| fic pgobe 0.25

canfirnnd ar—expression -after sti Hation with

\YAVAREEE BEEEEE YAV |

all 3 bact éﬂ?%ﬂlelﬁr(%i%l@ NBGEAL BBNA frnd | arl y

neagighenent of the epgy jgctivity of ) nityj.c oxilde
synthetase, i NGS, usi nq@ﬁ%g reagent to algds(,)g%s 0.26

| 500089 of [ the Hamasmmfanylynmmmom NO, Henonsiratdd 026

nnnnn —l-evels—of oroduced-after 24 h
égﬁgﬂét‘z nt with the sthﬁ ke Y- regul atiop of 440s 0.26

eXPT ESST O PERBITE faly ORBEETTV O @Ta yST s con e

the preferenti al stl [ation o aema inhibitagry
f¥83289 (L| F, a nmenber otgiome |L-6 family| of 2y5okines) 0.26
by O {(Tahl-a O\ o hao nfirnmmt nr avnarl nnnfc

gy UJGo (raurcoJ7~ onher o+ Hatot DA A A AL

denonstrated that LPS up-regul ated the expression of
TNF-a and IL-6 as assessed by ELISA, and the

up-regul ated expression of MP-2a, and IL-1(3 nRNA
and down-regul ation of DP-1 and cyclin D nRNA as
assessed by Northern bl ot analysis. The anal ysis was
expanded to a nore clinicalfy relevant ex vivo
system by examning the ability of the bacterial
elements to stinulate pro-inflammtory cytokine
production in whole human blood. It was found that E.
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Epithelial Cells. [0157] E. coli 0111:B4 LPS (100
ng/ m) increased the expression of many

w@elogessheot i des in A549 cells as studied by PCT/CA2004/001602
poI ynucl eotide m croarrays. LPS was i ncubat ed wth

e A549cetd S for—4—h |u tre—RNA—was— 9| T
‘}t“‘fegfwﬁl\lA was used to ﬁﬁ iK% Cy3/Qy5 | abe g‘)"?ﬂf\llA Ratio:
mNwhBeer and hybri di sed onto Human Operon QV[E@MQ)nly LPS/control

(PRHU04) .| The intensity of unstinulated gells is shown
in the second columm of Table 55. The " tIFtﬂlSlty

Pt tT P L e Tt ens
ég(?jynggl ept |%§%')Illoexprfelgsé)‘(?lca)&dls(3 E%g IJsoﬁekrlﬁl ted ce?l S 0.26
NaLV1dedl by in the iHMSPOSTItptotzin unsti mul af ed cekl s. 0.27
- Accessiont Control— NunberGeneMedia—onlyl Ratio.
LP)&3nt rpl | nt ensi tyL@"M‘S&ri ng finger protéh 0.27

Wibé 7 AFOG c firnger
pro ei7n565. 936. 7 %@ %8&%5%621 r educt ase fg‘rlﬁ ly 1 0.27

ARO001Z33. 9 rrenbenyp&faechnﬁ@OqﬁmBLhI}mmsl n, al phakg8. 231. 3 0.27

AL0A9975Unknownl45. 662 3 | 0A510ADP- ri hos vl ation factor

189084913 dor?ﬁil?ffliirse%cemﬁ,&br@#k@ntﬂogglez 6.6 0.27
Mot 71703139067 rc transtati

DG o ki L1 i1 Sy prog iy © TrArs] ATy 0.27

X0GUE7i bosomal  pr ot eiUnkhdwh2. 610. 5 10.0 0.28

NMD0O4850Rho-associ-at-ed coiled-coi-148 111 8 173 . \\D

AbbEIC8556007 PCT/RKYEBAIBEISPaCEESSi on Cont e} - 0.28

NomberGengived 0 Joir Jmtensity
cont ai ni ng pr)(si?e%é gl nas%r%goﬁgl)@g%;)nknom%. 98. 4
ABDAGAS7sEer i ne/ t hr eonhérebranet ei n 42, 144. B ki rfade MASK 0.28

AB020719KI AA0Q12 proteindl 89 4 ABQO7856EEM1-Like
debHr ecppt or Heft lﬁi@anam‘WdPW@lbﬁ? Bt ei n 306 | 028
AP64$RRT OF O T agen- Pr ol fifowg- 30- 1141 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
S48220 deiodinase, iodothyronine, type I 1,296.1 0.29
AF025304 EphB2 4.5 0.30
S82198 chymotrypsin C 4.1 0.30
280782 H2B histone family, member K 31.9 0.30
X68194 synaptophysin-like protein 7.9 0.30
AB028869 Unknown 4.2 0.30
AK000761 Unknown 4.3 0.30

Table 57: Polynucleotides expressed to similar extents after stimulation by the
bacterial products LPS, LTA, and CpG DNA.

[0159]  Bacterial products (100 ng/ml S. typhimurium LPS, 1pg/ml S. aureus LTA

or 1 uM CpG) were shown to potently induce the expression of several
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oxogl ut arate 4-di oxygenase AL137376Unknown32.517. 3
AL137730Unknown29. 411. 9 D25328phosphof r uct oki nase,
w@b@sebwsd27. 38. 5 AF047470mal at e dehydr ogenase PCT/CA2004/001602
25.28.2 NAD MB6752stress-induced- 22.95.9

PhesRREBstRes PEph '
AEO%?MS Unk no%g‘%%?ﬁl@%@%%%ﬁ%% et AWPLEIR for 4 h and the RNA was

déseladeds gevestied intd Tabeled ARDVO Brobhy wat indiridizat] tp Adeeirrays. The

1 7.4 -FL120308,.Mb4915pi,m 1. oncogenel6. 011, 4 i
BBl o8 45%&%4@82%@%@*%&8&%& .ﬂ%ﬁfﬁicwﬁ@??@- The “Ratio
ARPSAZI3A/TRE ICangoPlcehudinrefdrs bhd ﬁlté‘nsﬁg 8k g@liﬁlgdlgotide expression
synapti c_vesicles AL034348Unknown15. 115. L

1 B epstaniak prodnatsimplated tels digided b5 tigpiBEDTFity of unstimulated cells.
PCT/ CA2004/ 001602 Accession Control:
only Ratio:

Nunber GeneMedi a

LPS/ control Intensity
nownl2. 75. 6 ALOS50361PTDOL7 proteinl2. 613.0

rolnt t i ng[Ratiot or 12R3k02 M2253§Moddih/polynucleotide
lg‘% nase % 37.6 70:76KI §3023;9 proteinll. 68. g
0 nner 0063 ochondri al nmenbrane

2 oty onn, iy ey nipounty 1o e

M6478BRAP1, (TPase activating |10.77.6
M15131 20 82 80 55 IL-1B
M57422 20 77 64 90 tristetraprolin
X53798 R0 73 77 78 MIP-2a
M35590 (188 50 48 58 . MIP-1p3
28095 20 49 57 50 ICE
M87039 [0 37 38 45 iNOS
X57413 |20 34 140 28 TGFp
X15842 20 20 21 15 c-rel proto-oncopolynucleotide
X12531 1489 19 20 26 | MIP-1a
U14332 |20 14 15 12 IL-15
M59378 (580 10 13 11 TNFR1
U37522 |151 6 6 6 TRAIL
M57999 (172 3.8 3.5 3.4 NF-xB
U36277 1402 3.2 3.5 2.7 I-xB (alpha subunit)
X76850 (194 3 3.8 2.5 MAPKAP-2
06924 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 CDh14
X51438 12702 1.3 2.2 2.0 vimentin
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protein 1 X06614retinoic acid receptor, alphalO.75.5

Ud5611cal cium and i ntegring binding 10.38.1 protein
wa28842591 ochr one P450, 5110.110.2 PCT/CA2004/001602

AL031983Unknown9. 7302. 8 NM_OO?l?lprotei n-O 9.56.5 :

Acg@ggg lan)? 5 Sggse 2 ‘ U.U4U atio prietd Ergtem/polynucleotlde

ri bophorin |9.
T BSnse a#ent - P6: 2 bi nd| ng protein
a X833 ﬁﬁﬁ h | n05| t| de- 3- ki nasg, 8.727.1
tepsity, AGARITBL| yiGapirehe NBOMEYNi ddgen
(enacftin) 8. 7': 5 175 2005/ 025607 PCT/{CA2004/ 001602
Acceslsi onGengControl :|Rati o: LIPS/ control| Number Medi a

X682y MﬁSensi t@/SChromJQ.Gma 11 dpen readi|egF®1083f r ame

11 Lo\l 20l v nraold g H-eh—prioteinz-75.-8

Zz%ﬁ;géﬁ'obul |Q;g;3|ple|‘r’fgﬁ1 r;/wAiS(ﬁ)ZQl536cont QW@@lymerase

X70£8C1 [ge4 T1 CN [§.gpeat 7.[gg. U _CNT (yioSonme L1 readimy
U394Q0f rame 47.47.3 AF 28789uMc119 (C Ieg ES)

honol og7. 427. 0 si gnal sequence receptor, alpha
(transl ocon-associ ated NM 003144protein alpha)7 35.9

I X521 t
oFHE SR nelea R Ml tE Aitrrep b vegalied B the pasteria
kﬂ,@gﬁgsm&ggﬁwﬁur CPNAR: 9 cyclin-dependent Kkinase
L25876| nhi bi tor 36.710. 3 L04490NADH

dr ogenase6. 611. 1 Z18948S 100 cal ci um bi ndi ng
éi n a@!lellabprl‘?ﬂldq?tS(WI@t'erg dbremnwagumiLPS, 1pg/ml S. aureus LTA

bqrﬂ df%ﬁgfq%g Werg Ehoqgﬁc’ & p%tenlflglsigéu%te ?I?e elx%resss%h %lf IsecveiJl ?I d
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.

IAccession [Unstim. [Ratio Ratio atio Protein/polynucleotide
number LControl LPS: LTA: CpG: |
ntensity |[Control [Control Control

X72307 |20 1.0 23 1.0 hepatocyte growth factor

1.38847 |20 1.0 21 1.0 hepatoma transmembrane kinase
ligand

34169 393 0.3 3 0.5 thrombopoietin -

Jo4113 289 1 4 3 Nur77

750013 |20 7 21 5 H-ras proto-oncopolynucleotide

X84311 |20 4 12 2 Cyclin Al

U95826 |20 5 14 2 Cyclin G2
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DX pr ot ej
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[6940act i gama ?

pPinlnot ho. 411. 8

[U60530 (193

2

3 3

Mad related protein

D10329 570

Y

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

CACCC Box- binding protein
BKLF

S76657 |20

11

| CRE-BPI

u19119 P72

10

interferon inducible protein 1

Table 59: Confirmation of Table 57 and 58 Array Data.

[0161]

a) Total RNA was isolated from unstimulated RAW macrophage cells and

cells treated for 4 hr with 100 ng/ml S. typhimurium LPS, 1 pg/ml S. aureus LTA, 1

uM CpG DNA or media alone and Northern blots were performed the membrane was

probed for GAPDH, CD14, vimentin, and tristetraprolin as described previously

[Scott et al]. The hybridization intensities of the Northern blots were compared to

GAPDH to look for inconsistencies in loading. These experiments were repeated at

least three times and the data shown is the average relative levels of each condition

compared to media (as measured by densitometry) + standard error.

[0162]

b) RAW 264.7 cells were stimulated with 100 ng/ml S. typhimurium LPS, 1

pg/ml S. aureus LTA, 1 uM CpG DNA or media alone for 24 hours. Protein lysates
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177 WO 2005/ 025607 PCT/ CA2004/ 001602

Accessi onGeneControl : Rati o: LPS/ control Nunmber Medi a
woDplog/okssbENSi ty nmuscle, enteric mgjor PCT/CA2004/001602

hi st oconpati bility X03066conplex, class Il, DO

&%ﬁ%mg? SRbeR b Efern blots were performed to detect

. 47 AB028971KI AA1048 protei n2.09. 4
msysﬂemmeﬁkx@eﬂmmw wet rep’cﬁtgd]a;dqz@bthr@etgnes and the
Down-regul ated by E. cail 0111: B4 LPS.in A549
¢z shawm AR lf[Vﬁ_Vfé’gi”%wEB?de ipipRdiage RSP HY
5@{5%&1@?}?@&%% tis. expressi on of many
pol ynucleotides in A549 cells as studied by
pol ynucl eoti de m croarrays. LPS was incubated with
tﬂﬂé3]A54©) Swkmatanswagogileates frome RANA MasEoRhags ls reatgd ggth 100

ot k 5

BO BB SsoaRE B i Db BT ek LS G B media alone
fcpalzx'%aﬁ)s anah@téd%en&lamuaf oﬂNthbmﬂdahehie pkinatanbassdstmmated
In the second colum of the Tabl e.
&P@/tbg acquatulatiop| af ke steleNO metapplie PHF%‘&“%F?‘ &?“GSS reagent as

! ents

RO RMEN g%hﬂ? [SSR €531, The thalsﬁ%l\jﬁ it a1 @ladhize experim
A%Eethﬁ@ﬂd@ﬁroﬁont rol: Ratio: Nunber GeneMedi a only
LPS/ control Intensity NM 017433nyosin |11 A167.80. 03
X60484H4 histone fam |y nmenber E36.20. 04 X60483H4
hi stone fam |y nmenber D36.90. 05 AF151079hypot heti cal
prot ei n602. 80. 05 178 WD 2005/ 025607 PCT/ CA2004/ 001602
Accession Control: Ratio: Nunber GeneMedi a only
LPS/ control Intensity M6843i nhi bitor of DNA binding
2, dom nant 30.70.05 negative helix-|oop-helix protein
S79854dei odi nase, iodothyronine, type 11139.40.06
ABOL18266matrin 315.70. 08 M33374NADH
dehydr ogenasel07. 80. 09 AF005220Hono sapi ens nRNA f or
NUP98- HOXD13 105. 20. 09
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fusion protein, partial cds Z80783H2B hi stone famly,
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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
729575 tumor necrosis factor receptor superfamily member 17
L31584 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
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EXAMPLE 10

ALTERING SIGNALING TO PROTECT

AGAINST BACTERIAL INFECTIONS

[0165] The Salmonella Typhimurium strain SL1344 was obtained from the

American Type Culture Collection (ATCC; Manassas, VA) and grown in Luria-

Bertani (LB) broth. For macrophage infections, 10 m! 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
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F@@tugﬂ@l Mammm(@ama Shi eanis, BEO R any renfagping extrapglular
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Ia@etBaiﬂH RAbp&tyn ﬁﬂm&idﬁl i M ARSrbicTAbid a), 30 mM N-
rotein/ élonuc? eoti de | nt Zn3| t yCont r ol Coggtlfg%gl Cont r ol

1@1@1%@@&5@@1@@ B 1M DY Blz-nerootetliyl exginiap (loNMMA,

Z@% S080EA 0 L e DR S e DB gl

H5843 2 PR inhisitorSveRI Mt €t PREENSEN WGt BPEdE, at 2 h, and 6-8 h
X1253189192026M P-1 a 1433220141512] L- 15

FSFRES000 1B ISTARteE Y5 £pnebwHy R&rq treated with equivalent volumes

e e T o

AlpAbdibaizR? 8 P CBI41 8abdibetibrcalusBig, the g@ithmidin-resistance assay, as
4 1. X514387021. 2, 182
?éggég@sig gwg%%é}d Qg?{ 38 O‘Qash?ég twmg\\lxlntrﬁePéé tno relsnové:/\D
gentamicin, lysed with 1% Triton X-100/0.1% SDS in PBS at 2 h and 24 h post-

infection, and numbers of intracellular bacteria calculated from colony counts on LB
agar plates. Under these infection conditions, macrophages contained an average of 1
bacterium per cell as assessed by standard plate counts, which permitted analysis of
macrophages at 24 h post-infection. Bacterial filiamentation is related to bacterial
stress. NADPH oxidase and iNOS can be activated by MEK/ERK signaling. The
results (Table 61) clearly demonstrate that the alteration of cell signaling is a method
whereby intracellular Salmonella infections éan be resolved. Thus since bacteria to
up-regulate multiple genes in human cells, this strategy of blocking signaling

represents a general method of therapy against infection.
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WO 0803360y Cont r ol Cont r ol Control X689324550. 50. FOT/682(a®01602
218483520. 50. 60. 6DNA pol ynerase 704726140. 40. 60. 5B- nyb
Tabl e 58: Pol ynucl eotides that were differentially
regul ated by the bacterial products LPS, LTA and CpG
Dile 60 Eifkt Saht SignalingdMebealeMEKQ Mehdllufar Bacteria in IFN-y-
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pol ynucl eoti des. Peptide was i ncubated with the RAW
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into | abel ed cDNA probes and hybridi zed to Atlas
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LPS/ LTA/ Cp%  Control 'l col um refers to NPR€ i ntensity

0T IkyiﬂHﬁ)iitngi(ﬁlg6ex eSO, e?ﬂgt@ﬂ&l}ﬁal%@ﬁtation {bactelf'ial stress)’
product -sinmul ated cel{l s divide y the intensity o
unstinul ated cells. ¢céwstasnimntbe nnmb&aifiintrdetlular KT yphimurium

Aupber-Control—PRS—LTA—CsG—Proteinf-polynucleoti-de
Mﬁﬁﬁ@@ﬁﬂ)&ﬁ&gﬁt ol &qﬁr?aéf: “bacterial filathentation (bacterial stress)®
X72307201. 0231. Ohepat] oGy & sOME RumB&L Aintracellular S. Typhimurium

L38847201. 0211. Ohepatlona transnenbrane Kinase || qan}a)
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Z50013207215H-ras pr gt 0- oncopol ynucl eoti.de . -
X8431120122Cyclin Al 9%&%%?%%%’1“ ff Eantassliyley S Typhimurium

2005/ 025607 PCI7 CA2004/ 001602 Accession nstim Rati1o

EXAMPLE 11
ANTI-VIRAL ACTIVITY .
[0166] SDF-1, a C-X-C chemokine is a natural ligand for HIV-1 coreceptor-
CXCRA4. The chemokine receptors CXCR4 and CCRS 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 pm
polycarbonate Transwell inserts (Costaf). 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
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superfamly menber 17 L31584Chenoki ne receptor 7
JO3925CcAMP response el enent - bi ndi ng protein M64788RAP
1, GIPase activating protein, N ORho- associ at ed
ki nase 2 D87451ring finger %Mﬁfi 186 WO

2005/ 025607 PCT/ CA2 9975Unk
U39067eukaryotic trgg{ﬁ Q&%(ﬁb%Mr 3,

CATTOT

IWBYE Mo Ao R eoaBB207 10k ARDO12 protein

ABOO7856FEM 1-1i ke death receptor binding protein
401687 37 SUnkay adprbadréd B@@é@eﬁig@lh %
AKO001143Unknown A aﬁlé—r §8r406 ydr og enaSQ&P@BS)§nd 3%
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after the onset of infection, 100 pl of the peptide was injected (50-200 pg total) IP

along with 0.1 mg/kg Cefepime. After 24 hours, animals were sacrificed and heart
puncture was performed to remove 100 ul of blood. The blood was diluted into 1ml
PBS containing Heparin. This was then further diluted and plated for viable colony
counts on Mueller-Hinton agar plates ( 107, 10'2, 10'3, & 10'4). Viable colonies,
colony-forming units (CFU), were counted after 24 hours. Each experiment was
carried out a minimum of three times. Data is presented as the average CFU +

standard error per treatment group (8-10 mice / group).

[0169]  Experiments were carried out with peptide and sub-optimal Cefepime given
6 hours after the onset of systemic S. aureus infection (Figure 1). The data in Figure 1

is presented as the mean + standard error of viable counts from blood taken from the
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cmaRbdRpROGYISE WSS WAshed MateRBS.ihemal tuesdelaprimsimsdaly 2-3 x 10°
\L’ﬁ&- L»v%llgf1 ar%,[)ﬂeou? St! 37?9 é}sléw (9 §¥ 4l-§g%)mv e? n@*ﬁI qﬁﬁer&? c%f‘

nunber

tlhatocp&d wWEBO>%49, aaws@lz&ﬁﬁmeewmmmdmaw@m& ot gh@he)dB-
into the | ower fﬁg er was deter ned

dymphesyiss, werp iso emoy By@ ORI eRRR el @cﬂ%@em to a new
Rt ¢85t JHRUER BOEAMRE AAs fPLatdPa fRAVTIUSree Haeb. %)Qx%mammg

forward and side scatter to exclude cell debris.
nuorneytes hdhdredtodbé prtespand residysd nemadlmeralt ceOwete pnmarlly B

N A N N W

OREs S g® TON NEarfaO8s TRB adilrend thonBERBSWere clittredes UlnilSmedia at
denonstrate that the addition of peptide results in an

i 37RCHR wihinh SHQ IRNOm) grdéqru cytpkres disselied iy dptoxincbpg water

(%%‘:1 eAﬁ%ﬁph gl?\gﬁ%)b z}:ﬂ&%)l‘(’%}g Iddcéﬁ:@ﬁﬂmg?fﬁ%%?%}g%as added
rﬁsgar vahictdicanttroh ll%astﬁdm keihg peraskis $0x1M}@Fraédlﬂ)IWaé Péplaced with 1

erimentPositive SDF-1 SDF-1 +SEQ 1D Negati ve
cra efrf5ish arndia eantarning 499 Ae/ml O(f Croar) mcqwf@zé@om agy7°C.

ZgrE:(i@B (ﬁ? 'ZP{I%%%%{?%&@%% nsti nupggcfﬁa{[{% gﬁ%g%slﬁo%b%sm

RokinBer tRe ispratioh eﬁm lgiapindogtes) thy pesptted® ct\lllsmﬂrsheqi fed®lood
- 4Chenok

frcgﬁg g{egsrggggg;ﬁ m §§d W %tz?g!'éé/ooc@ st pteg avas added to lyse
P ERB AR BB B el el 10 o RRC it yich
Ruptraktanfeat iecheyed. Mhp Bejeted Ticoks @x€Rrdmptly washed in PBS and
increasing amounts of water were added until all sheep red blood cells had lysed. The
remaining T cells were washed once in PBS, and viability was confirmed using a
O.4%vTrypan blue solution. Primary human blood monocytes and T cells were

cultured in RPMI 1640 supplemented with 10% v/v heat-inactivated FBS, 1% v/v L-
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SEQ I D NO 110No change SEQ I D 501.3+0.03 NO'1 SEQ ID

NO 11001. 6+0. 23 SEQ I D NO 31001. 5+0. 2 EXAMPLE 12
WOYNERB6ET|I C COMBI NATI ONS [ 0167] Methods And MeT/€nR@H501602

[0168] S. aureus was prepared in phosphate buf f er ed

i b S s eI TR OO B Serpieatgp, Puipgion, ON,

. Qfandda a%?U&h(&bé%ﬂerWUeﬁve’ér@t\pQ%ﬁd& hmtﬁiops)w%%sed
i nj ect ed I ntraperitoneally each CD-1 nouse

(6-8 weeks femal e \/\Elgwgg 20 25 (Charles Ri ver)).
$0%74hourkhe sgntagvimup 40 regd, irnmee@h@d 16HRE4o- bronghial

%%?hﬁgaf ﬁ%ﬁﬁﬁ &h?%%&%ﬁ@%é@g%’nﬂg%ﬁcgﬁ@lén L%ﬁflgearm&‘gf M1 Bmia,
SudHrincised, @AY (r&lamtere puringly celtwad teriflaemdn t100ycumidity

100 | of bl oo he bl ood was_diluted into Ip . PBS
A@Avah GPagt %%a;rlﬁy WeTG Zoyadn aﬁ Esseniia! Tapdiapidh Ealgs’ salts

gggtrzeg) Ifg?igrso‘gb@@bﬁ)o?ﬁ{oﬂnﬁurli‘ﬁ%ﬂt ehggaga&b ha{talmdgt 199 FBS
dbllyohvne)s 2mM bkgintymﬁmfr Fonexperimests( @stermgme’nmﬁiwseai

4 h Each
oA Bt e P EROHIF Pl af 2 1, s were
¢EdcAGE 55T lls péraTRmt o £inEdih oﬁ @lie fop @@ tH¥ERSer@WHIR 0.95 ml of
(8-10 mce / group). [0169] periments were carried

doedigwves agredite e tmﬁferrsqfﬂhwﬂl ﬁaql cdareditdd “giapda% €0..
t

DRSSyt 108aA05Ghe Ry SYEI AT Gifha DUHTEHR VbRGHP I
naseits vadr@nshdfor @pefiments typladllyelﬂm& ind $0 Hayenwhéwd residtdite was
fromthe 191 WO 2005/ 025607 PCT/ CA2004/ 001602 mi ce 24

- Hi0cabims; hbe elisavere psqdirebrgendiassageid 8kl nat i on of
sub optimal antibiotic (cefepine) dosing and SEQ ID
NGi75] ' opslid A dmnunbBlBlged therapeutic efficacy. The
ability of the peptides to work in conmbination with

sub-opti mal concentrations of an antibiotic in a
ri0t76he |Aqﬁercstmw&atmdeqllswrewa$h¢é avithaie-colid i Shepntaining 1mM

SRS i) R DT o RIE R IaR e g e Bt gye-0 1%

%thﬁi @édx?chdlﬁé 'O%S%‘ %Cl (184 A\, BERAI BnNOPMSF 3$nM¥I) Aprotinin,
exanpl e, induced phosphorylation and activation o

tlh@mlna@estaa@ﬂ Mgénb@clpmdemhomhwa%@te i M9l hin\Bwas

SR aRERIEN Gl o BarSn G Ry IRREERER R Bt o

Tassésymﬂsoﬁyﬁae ﬁlspEﬁimp'hhH bykaés mre\qamtnmhd dapg atBEA amay
protein coupled receptor L-

pﬁwaau%q We pi lypas ags {eadgkotpd. i‘@&é‘b‘&s gelﬁowhlazwerwmet 100

RIS 2 oS SRORRH 2% MR TIBBL e o

bX/S mheat p"t)é\éélﬁreeﬁltefs ge@bldaled o 2rtmarog iage taupayatyre with 5%

2@3#@&0 d'FNf —&\@_@)ﬂ{ %8Wr gghéa?e- co &n¥he

aﬂil%é?s bvefé théh koA dveatibRrht afC Fhtk the arti- ERRNBCP 'ophlhtilB38 P
factor that is downstream of and activated by

plesH Shgrajing TechroRiey) Ma) as)nmlpnala@tlbcmees Lrpmuué@r@aﬁtve@ﬁnds were
I(%t 5 'L%Hf’goh%lré(er%dm onettr{wl rlg%sg(%ogﬁggtéd E’ 1 agg nll s¥ I%?r gbcgdles

| (rmheraaﬁn PR&miabia] NeW Jersyy) aﬂﬂnb@yﬂmmasﬁenwmétm,on (Sigma, Mo).
prollferatlon and di fferentiation. Ol?ltl I\{)let ods And

VEQ evangfysbangs b fibipsyvers seenneqd a{l@ fi@Hapdified by densitometry using
LLGDFFRKSKEKI GKEFKRI VQRI KDFLRNLVPRTES), was

synt hesi zed by Fnoc [(N-(9-fluorenyl)

nmet hoxycar bonyl )] chemistry at the Nucleic

Aci d/ Protein Synthesis
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(NAPS) Unit at UBC. Human reconbi nant
gr anul ocyt e- macr ophage col ony- stinulating factor
WO 85067 I nterl eukin-4 (1L-4) and nacr ophagePCcDicargo4/001602
stinmulating factor (M CSF) were purchased from
R&s seftvdre A St gsf&
Pert ussi s%%”;l n vvaa;gas Eglg bll Oet%%ér}gﬁgtﬁ t‘:dBl oP i antibody (ICN
L%}Bwam@klm@@ppw@d Ohmanpd éensno@ecry wWSAperfoiied3ldp aBbwedrrection
@%}’etn??o gﬁlre prepared using standard techni ques.
it of fresh human venous bl ood was
coI | ected in sodium heparin Vacutainer collection 192
M 72005/ Ka&e04s8CT/ CA2004/ 001602 t ubes (Becton
Di cki nson, M ssissauga, ON, Canada) from volunteers

C.d | h h d
3B ol BB G i 85T aRPaR ST eoreradipaative kit (Cel
rSifraling Wet KhofgV) lirgéé% BB veerk %@5’(9& frRRLES a%}v?se& gr/ l}l\é {s\buffer.

fetal calf serum 1% L- gl ut am ne,
Fﬁgugl‘,q;p@]ntq of p;ﬁte@s Wgumngmr(@plgimi- Witllem hmobilized phospho-

I a ot o free ttle.
S ot FORE Ny FAR e PP Rshled G et shiereatm
IERK]T&CT 1&3 1Birﬁxt‘tﬁki‘i3:d pBwllﬁthdL@r&ﬁmePQereQH&ﬁ%)l f&lthE ﬁf?l%e assay
ten‘pj‘:latur and washed with osphate buffered salline

kldalbeyeday Western Rar anshisis Wilh #ntibhdies thabaiidw Gétoction
Tn€ 8haditon' IS8 sheep red bl ood cells
(IllJBg anll man zr eﬁgﬁﬁl#({){hgg aﬁ%ﬂt ed with Vibrio
chol erae neur am ni dase (Cal bi ochem Bi osciences Inc.,
[@179b| | uanficavenypf 8r8 r epeat separati on by Ficol |
Paque Plus. The enriched nonocytes were washed with

th I appr.oxi ma -3 X, 106 er well
Py Sl 4 e BRRTATR] P 202 RSt g
decoathatiany acslabk; enzﬁﬂ%ﬁkécﬁ%ﬂ&[&o%%ﬁ%s@ﬂl&t (‘Bﬁosource)
det er.m ned by flow cytonetry (data not shown)

PCAAEHBE {1 Bis mpspEaciusisAREICHINS enovi ng non- adher ent
cells and adding themto a new plate for one hour at
f0i81] ThissmM@antERGAk PRk total of three times. Any
remai ni ng "nonocytes adhered to the plates, and

resi dual non-adherent cells were primarily B cells.
HB2ls wdptal RNA fromdwonndepeudent eiresiventsuldsigedatéd wehd
plates (Becton Dickinson, M ssissauga, ON, Canada).

. t .cul t d t
e R e A
TThe sammwwem TDNge twatea and (RN Al s%ﬂh@ﬁs w@@ké@olﬂ ﬁshc@%y
wer e, added. Endot oxi n-free water was added

BS‘%ﬁ%&%t StraphelPNA sypihesis kiighdsolidihagespliant ¢DNAs wcmuuaed asa
I f<d resh nmedia

Eegrgqlg@%} ﬁclﬁ@ﬁ)r ng/”?ﬁc% %r%s Igf? P cubat ed for 60 mn

QCPG‘HC}CASEQA(LIJRKEATTQM (8BQAD Iﬁi@si%w&’e added

AR BRI N D B st 101
204 COTERICTEAGAIBLT L3S (IS S Rgggppended in 20

PBS and 10 of distilled er was added to |yse
ﬁt@‘EBTC@ATN@@GéQAECMAeT(&@Q DY) )Ufer] at 1000

5P th ] [ was

elr?t)d\zlcgllr ‘&é?&'{ﬁ# et e%% gs%éhg?{)(?g%)pgly washed in
@BG(M@AAW@MGM;H\@W(&E@H)W 64)) WeidgLagided unti |
all sheep red blood cells had |ysed. The remaining T
cells were washed once in PBS, and viability was
confirmed using a 0.4% Trypan blue solution. Primary
human bl ood nonocytes and T cells were cultured in
RPM 1640 suppl enmented with 10% v/v heat-i nacti vat ed
FBS, 1% v/v L 193 WD 2005/ 025607 PCT/ CA2004/ 001602
glutam ne, 1 nM sodi um pyruvate (G BCO | nvitrogen
Corporation, Burlington, OM5 Canada). For each
experiment between two and ei ght donors were used.
[0174] The siman virus 40-transforned, imortalized
16HBE4o- bronchlal eplthellal ceII I|ne was a

o o o s " o e~ P~ o~ Va e o



Transwel | inserts (3-mpore size, Fischer Scientific)

in 24-well plates. Cells were seeded at 5x 104 cells
w@eo05025887 Ml of nedia on the top of the insertBCTARm®4/001602

0.95 M of nedia was added to the bottom of the well

a@i@@AGA@b@TG%@&@RAWSQ@E% mTN@?@E brane

resi stance was neasured daily th a M11ipore

v TG T GEANT ATS EAGS-He BEQUBENOF ) ) Raclp &IT- PERtréaction was
typi.cal L,y after .8 to, 10 days, when the resjistance was
SRRl ALIeR: Al Re Srent Bityned b Hpsechaess o
aofardPlifida0d ahd Mérsiadized tbrtnymtgbleéeP{dggsoh%l?G] After

stimul ation, cells were washed with i ce-cold PBS

c8heepidehyferirphosphsis dalelremnaseaR cadtions wers/eridied RIFRINA
b / {:S - 40 1% di
e o Hhcladige it ot M ande S Phsr 1

Aprotinin, |eupeptin, pepstatin 1 g/nm each, sodium

ofpigdvanRdails 1 M NaF 1 nM was added and the cells
were incubated on ice until they were conpletely |ysed

a&) fssegsg]d by vi sual inszecti on.. The IP/sat es were
q¥4Pli ¢ afted cREFaTgnEcRERKALS agd pIGphasphorylagon ip rstipheral blood
| §§Rk8 mMiRclteaded onto 1.5mm thick gels, which were

run at 100 “volts for approximtely 2 hours. Proteins
were transferred to nitrocellulose, filters for 75
mod8Ht 7Do Jetermhiae if feptdsinduced the askvaton of th2 MiAR kinasds,

RGN el S 40 il Sl 5
f SEQEDSN@eT 6r Whrh(ds l&%ﬁf&l%n&ﬁ%ﬁ’ﬂ BYhirAtroASsublisdkht B&ivated

anti-ERK1/2-P or anti-p38-P ( Si gnal i ng
T@BatRbopdstedMEIM 9b Hsirases, VWastarn bistswereperfomordeith pntibodies

bang: i ish :
Pt B Al OBk Sl Td (O SRR RS Ghosahmingan e
(P2 02 HEyrR GhardBleil 80+ TNe W82 for ERK)1 /286 s38erispdd i 195 TROGEls -
detection (Si.gma, M). _To quantify bands, the ?i | s .
WP Tepmhed 3 Bvep akiBRdyy{es Rractn éeinermadian &rileading giffgrinags. In

136 | gﬁ?; - / Q%Z t of twar e .
R A DL E5PPR BT e
[ Bspaise to P IDANIY: [ r&hinefdi (Bigmek Z)al | ncor por at ed, Chi 0)
and densitonetry was perforned to allow correction

lbiadl > Sty 4 B Simpstto s B Ny TaMss aicsphorstation of
MORK | 2%ina3BR1 Midates froh{dlhan Rirphértal Migod B&MNMAI RNk ytes were

Briefly, cells were treated for 15 mn and lysed’in
| sropsediaiDeg/ml GEQ MY Hr 6 npmoeei)sAntibodies specific for the

VTR L o ARG, PR o
(p38eAllafhbié@estédPhdwel indeé38dd phosphttylalBPBF ERKE® and p38 in

preci pitated enzynmes were then used for the kinase
dsspopse (9s¥E(Y IEINO 11 trestmente @rigyreptesentative dbuar cdiwighy Redative

' i ' hat detection and quantitati.on
S RS PR, oy S LR BB e S v he
lihteBsifiesl@dThe phissphorylatddl Hah@dmb p the riteadi 81ufshddorde8pdddid control
ggllal s was neasured by, usin% the commercially

f paAessriberbyntae Matrisls angiietBedsr bent assay kit
(Bi osource) according to the manufacturer's
| [UﬁﬁF uctp op&ptide Gddhbbd RGP ERRT LUE ﬁngeP 04 f2hum than in
Total RNA fromtwo i ndependent experinments was
ifete] bawiek ferem 16HBE40- cel |'s using RNaqueous (Anbi on)
as described by the manufacturer. The sanples were
DNase treated, and then cDNA synthesis was
acconplished by wusing a first-strand cDNA synt hesi s
kit (G bco). The resultant cDNAs were used as a
tenplate in PCRs for various cytokine genes MCP-1 (5*-
TCATAGCAGCCACCTTCATTC-3' (88Q I D NO59), 5' -
TAGCGCAGATTCTTGGGITG 3 (SEQ I D NO 60)), MCP-3, (5*-
TGTCCTTTCTCAGAGTGGITCT- 3" (SEQ I D NO 61),
5' - TGCTTCCATAGGGACATCATA- 3" (SEQ I D NG 62)) 1L-6,



(5' - ACCTGAACCTTCCAAAGATGG 3' (SEQ ID NGO 63), 5'-
GCGCAGAATGAGATGAGITG 3' (SEQ I D NO 64)), and IL-8,(5

waQ 9sWe36BD05/ 025607 PCT/ CA2004/ 001602 PCT/CA2004/001602
GTGCAGAGCGTTGTGGAGAAG 3' (SEQ I-D NG 65), 5'-
TOSBPOOGHGALT ATICTA GG | P
r-gactl on was ggeirgf}-or ne%lsltl{r%égﬁtlLeQag?lg %I ca?%ﬂﬂes&:g? ?f
WeRK 12rthd ys@i:culnlnttheabsemf spiuasandathe mughlltlideaﬁ‘tphosfphaf}danon
normal i zed to e housekeepi ng control , . .
TS Ef G et BE PG ST e RIER Crtsh dhph aetivatign of FBH/2 was far
VeRiperioteh hivnafl séram (RIY) thadTRIféthl Bo¥tdeQRrddY ( le)l udi ng
controls wi t hout reverse transcrlptase 83] Results

[0184] A. Peptides_induce ERK1/2 and

A horkieweisohors Lhe3 1 wauediph @mb@aylatmchWI/Z does not occur

AR i KOS RIS b DGR Don
pepé plheerwh pidsedd Pﬂman\bémbdrmme&trmaomesewéle ex&‘ated wikht 30 pg/ml
5(% qu./Igj/ Fﬂrﬁ%%a;%é%qeg rge%l\eﬁtélg geéﬁf Irn(fclieegeci ?l?etnrt?aln)sferred

(tB ﬁﬁﬁ%@%m&e&h@ﬂbraﬁl@%ﬂ obtech@nth'aﬁ%&ﬁes s\%@iﬁ@ iy tﬁé ots
were performed with antibodies specif for t

dlrabphprylpied tavbivg) armef ﬂ@rmasfs Tmleormahaeﬁs protein loading, the blots

Y S 3 QR Bt e Cohn
rEgire Rkt Werhbnstted Mhdt IPLQ,dW fs %aﬂl@ 1Rmlhék mﬁ({fﬁ)ah&?m

for |l oading differences. In , an increase

gHGwpeRnACHich gndqyfse@m@ezco(ndrt@ps &nlls p8Be Expoddd taed mg/ml of

(R § 9} ol R Falst 65 L kR st 8 1D ey (49 Afer

N&poslird RAUCEF npheam@ﬁmhﬂﬁg DOV, Bétal daRtsbiuin, PhdsphdBylated ERK1/2
Lysates from human peri pheral bl ood derlved nmonocyt es

vVée}SéleteeSaBks BemevsrS | Ryosphosylagryf BRI wastdstected in the absence
f
s ) AED R SRR o Bl Ean B 1. vos

chetieattd @hbspmrylxrtad)o.fpoERKﬂdsﬁreandO HEAB1 oALL-3dan @fedia containing

U985 i SRS B Bae Plserps oserite bimnt . one ~

representati ve donor of eight. Relative anounts of
poaphory | pdptias 1ﬂ2fuc&f§i$t1€/§loml§3ﬁ’(z@1d Pes & Rt QEﬁEnH&Q and
by dividing the intensities of the phosphoryl ated
araastestsaerghitdisGMyCBF. t he corresponding contro
band as described in the Materials and Methods. [0187]

ti | I [ reater i .
o A CPRAE St P B CYR R o Lodigt e S {Elomdelly wit
XEIBID NEB G?an@@ﬁb@@ﬂ@ﬂdldﬁ&afﬂﬂﬂ({/@ $a8modduree frefredblysisblated

te that L 7 d ph h | at f
BRRan Bl oty se BRI RIger A B vaT S eens When deligere
RRERE Wit 00k o/Rild eﬁs’:bermlr@@ P[y.3 YA ifPRE0 86 un #@@E?(tfhg) but not

tyg of serun1present such activation o
Whiwea eonospatians (n+2). Inthepresecenf {MB)g/tih éiM+CBSE‘ em ID NO: 1-

PG ER RSPl GhmeteensdbitiSecdy 2 iy ataiefhan wpreaced

tnh:S) &Fbﬁﬁé}ﬁrﬁbr@fln SRIPe8eadtb e @S‘Hfhlch%ﬁ)anf ERK1/2 occurred in
phosphoryl ation_is dependent upon the M%pe of serum

BFSBORSSHLO CoRASAIANIANG 6F 5 e il ) &8/ mid S8R B3 Nk leraspessiveld, in the
Qf 4L

%Eﬁ Hglﬁgz g!js_g%} 4)] ’i;hnl? geélgﬁ féﬁ l?ﬂa? ?\Egiﬂ% fgpﬁg (ﬁ{c\l\g hé&tivation of

nitrocel | ul ose nenbrane and probed wi th anti bodies

specific for the phosphorylated (active) formof the

ki nase. To normalize for protein |oading, the blots

were reprobed with (3-actin. Quantification was done

with Imaged software. The Figure 3 inset denonstrates

that LL-37 is unable to i ntfice MAPK activation in

human nonocytes under serum free conditions. Cells

were exposed to 50 ng/m of LL-37 (+), or endotoxin

free wat er ( ) as a vehlcle control for 15 n1nutes

AL + o ~— T A NN 7



was det ectabl e, however, no phosphorylation of ERK1/2

was detected in the absence of serum (n=3). (B)
W@ERMW5M025687 t ranscri ption factor downstream of BRKWLCR2004/001602

‘'was activated (phosphoryl ated) upon exposure to 50

of LL-3 |
Sk R of b TS B Bl QUSY, iy foun
Gocdlgpit sigkk of icfeare. acti vation of ERKL/ 2 and p38 is
dose dependent and denonstrates synergy w th Gw CSF.

0192] QGw CSF, h
T00SE o e frshpry L Tindise@artyen of BRI/ octur 4t 1996:
R oﬁnl gyﬁsaatnqumﬁfmﬁe%%/tge ¥YRSent® aﬁwrﬁql éﬁoﬁlﬁ&s en freshly

human ood nonocyt es.
pbadatpd mopbancmemsmw@emnnmmmhg bvxélr@M €BE 4t Whg/ml)

th 50 m, of | .1 (8.3 fol d_j ase over

e AL Q0w L e o phiiupopS REERRIE P arapb i a
(d%n&)ntrah@nst 43900165 ¢RAAl. Thisk9RerBBtiThet{dMticPbr EREY/D f2eMSto be
1- induced ERK1/2 phosphorylation increased markedly
(&8 prinladilyioc@MeCSFhan untreated, n=5). Furthernore,
in the presence of GW CSF, activation of ERKL/2

red.i .1 espo
gﬁf#ﬁ of d%E%c?fﬁ'ﬁ%O?%%Krlg% Feggﬁ%q;qngéﬁp?%ﬁ og]:laillétl \%ggta%l%g rggnes
t@atse&et(i(ﬁi @I£)8 This denonstrates that SEQ ID NO 1
i nduced activation of 197 WO 2005/ 025607
PCT/ CA2004 1602 ERK1/2 curred at a | owe
tAHSd hol 1L 4 W? RIS HONEBRL ! gqasmpezépby aeftw%mfﬁae EB¥ ¢ and
l&%%ulla)éeétln 8 él'é?ﬁ) Reri &iF bbide cbPHIRIucE B Rcfbtish BShuman
LL- I nduced activation of ERK1/2 occurs at |ower
dnnmcéml cell lioeyd 6RIME4os, veasgrowi tadcanfluetmy i 1p Meanswel fdfers, which

O G S 6830y RIS BT SR e
(WRER tHerdells werdtibdulfted WRABOLFMI cEBESMD N@U‘P &4 the apical surface
phosphoryl ati on of ERK1/2 was apparent at

-~ clonfamhpds aotatistierllysignificast igerepse imtihasaraguns p§ilsBireleased into

{ { f
ik ol PRerB s AT 3, S defify R ihEBEbnafrehh
t ttaRSitiophl dfecfofpkjtide-indnded MAR kigea etivation theexpetssion of
Sé@m%sL fnsprle hovagiTigd by ERR Ererio ey R R Ky-RCR
erfo?mgd3 Eﬁ RF?A‘ Rolat dpt?cﬁh 'lgﬁB@QHl i NeeR tlokfc&lr hours with

secretl on t ronch| al cell Tine, 16HBE4o0-,
WEGLgdmbai S EQ 110 NI ll,uartbq/pnesﬁn'fc afsamen frémitwe isdepatdenh

al l ows for [ ] ul | ari zat.i on W t creatipon of ..

bt men R Eal Snffi-Bhad bERnpRatildd ka8 oG He fihsBiptiona

WeInBroB 1 t8¢h BRE&A /MhrddpF80ddrid{skent Gfith IHQHEY aNup-teg@atéd B4 and 4.3

api cal surface for four hours a statistically
oghxesmamlw Trenssziption af MEEP-3 hesunat PeEFviquslyghae demengrated to be

n

18%13@ %gy HE acﬁgaﬂo orefgtg%& g%n\é\%?llvp?a grcotttﬁgé# é(%‘f g@s%ste-ﬁ?wnh

PBR; e edsivrus Aok AYRErH ibypeptideattdatatit oFig. SheTlrx@pd#s afeon

of genes _known to be regul ated g% ERK1/ 2 or %Wg

aeonsisteatvisly tethypetkesirthapastivafien o8F pef YaEaN G and p38

[

B G AT PR e e o R Rl Rf chMineliRtisvin

f momuontodutedeny dmateions. Shedndetioriiigure BiBraldo damapristratgs thatpeptide

been denonstrated to be under the transcriptional

control of both ERK1/2 and p38, consistent with this

they are up-regulated 2.4 and 4.3 fold respectively.

Transcription of MCP-3 has not previously been

denonstrated to be influenced by the activation of

the mitogen activated protein kinases, consistent with

this, expression is not affected by peptide treatnent.

(Fig. 5). These data are ct¥sistent with the

hypot hesi s that activation of the activation of the

ERK1/ 2 and p38 signaling pathways has functi onal

effects on transcrl pt| on of cytok| ne genes W|th
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[01961 Figure 5 shows peptide affects both

transcription of various cytokine genes and rel ease
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cell line. Cells were gromn‘to confluency on a
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themapmutically ef fective annunt of a peptlde as set
forth in SEQID NO 1-4, 11, 18, 25, 32, 39, 46, 53 or
54, thereby stinmulating an i mmune response. 2. The
met hod of claim11, wherein the innate immunity is
evi denced by host . imune cell actjvation,
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S hod o stimulating innate i mMmunity in
&lg{lﬁﬁé’eﬁi"y@F@O&m%f’ 3M¥L of having an infection
conprising admnistering to the subject an antibiotic
in conbination with a peptide as set forth in SEQ ID
NO 1-4, 7, 11, 18, 25, 32, 39, 46, 53 or 54. 6. The
met hod of claim 1, wherein the peptide contains at
| east one amno acid that is a D-enantioner. 7. The
nmet hod of claim 1, wherein the peptide is cyclic. 8.
The nethod of claim1 wherein the peptide sequence is
reversed. 9. The nmethod of claim1, further conprising
adm nistering an antibiotic to the subject. 10. The
met hod of claim9, wherein the antibiotic is selected

from am nogl ycosides, penicillins, cephal osporins,
cer bacephens, cephanycins, chloranphenicols,

gl ycyl cyclines, licosam des, am nocyclitols, cationic
antim crobial peptides, |ipopeptides, poynyxins,
strept ogram ns, oxazol adi nones, |incosam des,

f 1 uor oqui nol ones, carbapenens, tetracyclines,
macrol i des, beta-I|actans carbapenens, nonobact ans,
gui nol ones, tetracyclines, or glycopeptides. 200 WO
2005/ 025607 PCT/ CA2004/ 001602 11. The net hod of claim
5, wherein the peptide has anti-inflammatory

activity. 12. The nethod of claim5, wherein the
peptide has anti-sepsis activity.
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13. The nethod of claim5, wherein the peptide

contains at |l east one anino acid that is a
w@sargsioner. 14. The net hod of claimb5b, wheredTCAN®4/001602

peptide is cyclic. 15. The nethod of claimb5, wherein

tWHRiE—EEEAim?%e is reversed. 16. The nethod of

c ; e antibiotic is selected from

am nogl ycosi des, penicillins, cephal osporins,

cer bacéphenmethodeyflstimybzting innatehimmariytie aisabks, compnsmg
ﬁ¥P%$C Cllnefﬁ@blcos m des, g FOC yclitols, _ cation

a e eralpplag;& ?516 acglsve aﬁwlﬁg& angeptlde as set forth

ST SO IOMNOI108.110¥028! Aiz0oNES3 ok | Bm(‘tﬁér@ﬂ G§8ulating an immune
f I uor 6qui nol ones, car bapenens, tetracyclines,

nesp@isedes, beta-| actans carbapenens, nnnobactans,
gui nol ones, tetracyclines, or glycopeptides. 17. A

rrethod of St t in a. subjegt
e 0o N e TR T R o os
aiifinGhSEedl dctigation, prodife mligre dtffeﬂﬁti@ii&l bﬂmhnmtpamay

wWth a peptide as set forth in SEQID NGO 1-4, 7, 11,
1gctiveBon.3> 39 46, 53 or 54. 18. The nethod of claim

17, wherein the peptide has anti-inflammatory

acti vi 8Y . Thtmetlto@LiRPE vAfer&h AleMAD: kﬁM})@g ﬁ‘e'MEﬁ%nd/or ERK.

peptide has anti-sepsis activity. 20. The nethod
claim 17, wherein the peptide contains at | east one
am no 4adih¢ methed pfelainmDk, diwdlraricomprising admirsienig GYHCSF to the ,
%ﬁ 17 wherein the peptide is cyclic. 22. The
od of claim 17, wherein the peptide sequence is
reversed. 201 ‘
5. A method of stimulating innate immunity in a subject having or at risk of

having an infection comprising administering to the subject an antibiotic in
combination with a peptide as set forth in SEQ ID NO:1-4, 7, 11, 18, 25, 32, 39, 46,
53 or 54.

6. The method of claim 1, wherein the peptide contains at least one amino

acid that is a D-enantiomer.
7. The method of claim 1, wherein the peptide is cyclic.
8. The method of claim 1 wherein the peptide sequence is reversed.

9. The method of claim 1, further comprising administering an antibiotic to

the subject.

10. The method of claim 9, wherein the antibiotic is selected from
aminoglycosides, penicillins, cephalosporins, cerbacephems, cephamycins,
chloramphenicols, glycylcyclines, licosamides, aminocyclitols, cationic antimicrobial
peptides, lipopeptides, poymyxins, streptogramins, oxazoladinones, lincosamides,
fluoroquinolones, carbapenems, tetracyclines, macrolides, beta-lactams carbapenems,

monobactams, quinolones, tetracyclines, or glycopeptides.
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11. The method of claim 5, wherein the peptide has anti-inflammatory

activity.
12. The method of claim 5, wherein the peptide has anti-sepsis activity.

13. The method of claim 5, wherein the peptide contains at least one amino

acid that is a D-enantiomer.
14. The method of claim 5, wherein the peptide is cyclic.
15. The method of claim 5, wherein the peptide sequence is reversed.

16. The method of claim 5, wherein the antibiotic is selected from
aminoglycosides, penicillins, cephalosporins, cerbacephems, cephamycins,
chleramphenicols, glycylcyclines, licosamides, aminocyclitols, cationic antimicrobial
peptides, lipopeptides, poymyxins, streptogramins, oxazoladinones, lincosamides,
fluoroquinolones, carbapenems, tetracyclines, macrolides, beta-lactams carbapenems,

monobactams, quinolones, tetracyclines, or glycopeptides.

17. A method of stimulating innate immunity in a subject having or at risk of
having an infection comprising administering to the subject GM-CSF in combination

with a peptide as set for’ch in SEQ ID NO:1-4, 7, 11, 18, 25, 32, 39, 46, 53 or 54.

18. The method of claim 17, wherein the peptide has anti-inflammatory

activity.
19. The method of claim 17, wherein the peptide has anti-sepsis activity.

20. The method of claim 17, wherein the peptide contains at least one amino

acid that is a D-enantiomer.
21. The method of claim 17, wherein the peptide is cyclic.

22. The method of claim 17, wherein the peptide sequence is reversed.
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