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

with antibiotics and often, patients suffering from infections with such bacteria die.
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I mpact on innate immunity would be one such class of
agents. [0004] The innate imune systemis a highly
effective and evol ved general defense system
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associ ated with such di seases. However, grampositive
bacteria are an increasing cause of infections.

Gram negative and Gam positive bacteria and their
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literature are the antimicrobial effects (Hancock, R.E.W., and R. Lehrer. 1998.
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poalpkat108672) d"é@’ Rwemabh@m@& 1B GAAHi94 1@ THP receptor member 5

uded i,s
RS e sRale L SELAN AR R SRSV el
t hHLAAT KRMQZBB’SGFJ,B)eﬂuabm\eedy gloR@D&kSponse 2 éADBI78238), CD2

S R NMEGT R I Con 7o N A7 "o povee. e eorae

of ddcekagdsitHeyex Pﬂzsﬁo&at pdvym:@leamts Ied&dh{Faaroﬂeﬁsoﬂfé sGbunits involved
ant agoni st of CXCR-4 contactin s with SDF-1

i ningWexB pgister sush aas@éwé@nwubuaﬂ @%m%@m&& &mene aspect, the

lofiist 5 il
CraRAL e BB PO s SRR D i
mtﬂ&gaﬁdlfmm QAP NPHiHe that is an antagoni st of
CXCR-4. Cationic peptide also acts to reduce the

ex t
ARGk 9l eyoaibhder, Wnd F6GRIoR el Bkt dridenyitying o

nepatmdsqf polysudlentide emprsssoon fagidettificafiort dfea compoend iharselectively
ncl.ude b are n imted to ti,des, catjoni

g e SEmMBY: Shd Tnkeitioh frefiaB 4tEd e G Halse of

pobqlﬁﬁmebd@sexpf&iﬁblei’di c8lts ddnaBle@ aikhe Predéifde bhidabskl® of a cationic
0016%%? In still another aspect {he iInvention praovides

anPPLBE NEtFLEE PR "b'éﬁﬂea@ce ahihe pepsidsrepreseatsisgmplation of

Peiphitd fn@hnityh ﬁetb&ll%rht ﬂa@t@m' of pbI§REESTRiaL @ﬁjpr@élo(ﬂrfgr &ils EiRacted
foll owing general fornmulas and the singl tte

aninbe preseace R deest RAmROYY) wh@mammmﬂ(tsagsu qpnm@mdar}mt is
Whﬁfnﬁarxa tHeSpaQQr% o‘BEerLé’&:’ianf:e ;Besel'rc Sdf théﬂ:atlxg? pipt@d}e\/%dlcguve of

IS one of P, X4 1s one o
XSa i:czmpmed that aphagnes Wnabe]!m)(EIXBKXK)SQD(EMBEd(BJXt the SEQpouDdd does

I r. two of Db E S, T or N,

ncl)tjstla'mlamss ?tncxr%aclft%fg suoo ec " X3 is one of G A V.

L, I or Y, X4 is one of R Kor Hand X5 is one of S,
T, [0€]4]NIh @notker e)ﬂbXﬂWdVMW@MEKp(o&E@s h BneN@d f&|8|)1fermfger Rate
X1 j.s. one.to four .,chosen .from A ne or
e e 8 s ol o At e Ayhisieid a5 sapd of (et b
or idenifyiXg iri the atideic hyia sﬂh%leelpﬁlyﬁhkﬂécﬁme fekp}e%sfbn pattert eRémphified
and X5 is one to three chosen fromR or

by an increase in polynucleotide expression of at least 2 polynucleondes in Table 50,
51 and or 52, as compared to a non-infected subject. Also included is a

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

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

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



XIX2X3XAXI VX3XARGXAX3XAXIX3X1L(SEQ I D NO 25) where X1
is one or two of Ror K X2 is a polar or charged
amno acid (S, T, M N, Q D E K Rand H, X3

i sC, S, M Dor AandX4i sF, |, V, MorR;
XIX2X3XAXIVXEXARGXAX5XAX1IX3X1(SEQ I D NO 32), where X1

i's [ r.
a rr?l{ral gfgl{ %f (%?g@R%T b)%oﬂkll,ctﬁ& f%,el'lséy,vﬂ' g, BE—% alP] g{e}§%§£§%q iagsence of
on&testfpefideSind vheaBurgrg chemdtdxisss poeided. A dedreasy/jn demotakis in the
and X5 is,.one of A . . D or. ,R. and - \
RRSEBRS SRT pchrpiliads indiaiVt of ApsPideinaf dn uagopist of GXCR-4
poCaiondiPeplide A8 bt o reduce the eipreddidéf thd SDKI redeppe Of

K and X3 _is 1-17 am no acids 8 chosen from

A L, Sor

G polynugieotide (NMEATHTDS, "1 K and H

KWKXZX, X, XZXZX, X, XZX, X, XZXZI FHTALKPI SS (SEQ | D NO
461001511828l oKthel above duelitRR hadhdas ARt Biinffthbs Sdentof e @
hydrophilic amno acid. [0017] Additionally, in
anigvension daghidetbut are npilinaised tepepsidsy.i cabenic entidese geptidomimetics,

catu.apl j 1 SP\ EQID
o B e e e U O A A o PRLE P

54@ £001E§1h Al so provided are nucleic acid sequences
ent08&6]y stithanetheriaspecethp dpyentissprovidesan isdlatodentionie peptide. An
ve ] ' . ' st. cel.l s

c o aled chdic bl SHiGC R BN BRLRERLNY o R 1afiiod

pr ganecéformnias amkthefingledetenbatiorseid wdeti scl osed bel ow

and indicated with the nunbers 1 to 88. 1. A nethod of

i denti fyi I I j pattern of

pol ynu c)?('e){] d’% Plg(égg4l¥§§uﬁuﬁ)§8§%8 g?%%‘eﬁb\y&% ?(g 1506 OF BV Qupf R, Loor
i NK| XpizmheofyCj Srdusj Xigisageot R oaRAX| Bhunbiof AchrWar@ Xsis one of V
catiponi c peptide conprising contacting the

poPyNucl eotide or pol ynucl eotides with one or nore

sepsi s RILX,KEKRMBLREEX X1 ASEQND NOENY Swher@Rt RGnk BOtw & D,
pol ynucl eotii de or pol ynucleotides with a cationic

peBt $decrdY et 08s Ao EolarP: & is preeiiCardeVy L. T or Y, X4 is one

t herea bel an@Rd ik ©F Bl a3, Rhange in expression,
wherein a change is indicative of a polynucleotide or

pat t er Xf2XpBiWXuWXeBtK (REQ 1D MO:|18), mdwgre Xt ie dndtp faur chosen
Seps| ] RE I ' [ n ed b

= RSl Bor B, Ko S0 icRAE b AN o 3 i WS \AR G aor P or
t hK, Xepons, twp or néreantmsendroyn AnBLUYX ionW agleXy is bse tolthi®e chobén

or ngdo \, bacterial conponents or whole cells, or

rel P& dgents. 3. The nethod of claim 1, conprising

det er m X330 X 56 VEXeR GREX 4N 2561 (SBQ D Ne25) where X, is one or
pol ynuc| eotide prior to and foll ow ng contacti nlg Wi th
t hved Rsprk gz 1§ A PPlapARgharegd amino acid (ST, M, N, Q, D, E, K, R and H),

X3isC,S,M,DorAand X;isF,I,V,MorR;

X1 XoX3Xs X VXX RGXy X5 X4 X XX (SEQ ID NO: 32), where X; is one or
two of R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H),
Xjzisoneof C,S,M,Dor A, Xsisone of F, [, V, MorR and Xsisoneof A, I, S, M,
D orR; and

KX KXFXoKMLMX,ALKKX 3 (SEQ ID NO: 39), where X, is a polar amino
acid (C, S, T, M, N and Q); X; is one of A, L, S or K and X3 is 1-17 amino acids

-




i nduci ng agent. 4. A pol ynucl eotide or polynucl eotide
pattern identified by the nmethod of claim 1. 5. A

pol ynucl eoti de of claim3, wherein the polynucl eotide
encodes a polypeptide involved in an inflanmatory or

sept.j %ﬁegfﬁs seps 6L&Aplr5§fqh |C{ent i fying an agent

t hat conpri si ng

conbi ni ng:w\p@kmu@k%x d@x@k %zxaiﬁﬁﬁAﬂk x'%sfeﬁE@%fNi@ 46), where
wher ei n expression |ynuc leotide in

pr eserteh fOE’W@‘Ca"gféﬂ@ a¢'§ an@éﬂzllm Bytiremhilioampas eddvvl th
expression in the absence of the agent and mhereln t he

nod t E cts the in
Copt A7) Al SKPLPABIRD oLl B Lehith mptic A TRERES YorBhic
ef f geptides K WHNSFLRITOK SE RTNVEFHDA L RFTESE GEY) 10 NOS8Ptdnag '

ol kRS YA e ALk S (om0 Qi m t e

agent is a peptide, peptidonm netic, chem ca

companusH Alsautbaiéd =€ hak18®la

The agegt :g);{ﬁc' aim 8, V\hergﬁaﬁl&?ﬁg&sgntl ﬁgastg)%lecp]egades of the
f r oFVERIEDN: MRS anchuing such PAlmettlmIdiesﬁnd rbendellf yorginiag the
pat {,gfgs0f pol ynucl eotide expression for inhibition

of an inflammatory or septic response conprising:
contacting cells wth LPS, LTA, CpG DNA and/or intact
bacteria or bacterial conponents in the presence or
absence of a cationic peptide; detecting a pattern of
pol ynucl eoti de expression for the cells in the
presence and absence of the peptide, wherein the
pattern in the presence of the peptide represents

i nhibition of an inflammatory or septic response. 12.
The method of claim 11, further conprising contacting
cells wwth one or nore conpounds suspected of
inhibiting an inflamatory or septic response and
identifying a conmpound that provides a pattern of

pol ynucl eoti de expression simlar to a pattern
obtained with a cationic peptide that inhibits an

i nflammatory or septic response. 13. A conpound
identified by the nethod of claim1l. 14. A nethod of
identifying an agent that enhances innate i munity
conprising: contacting a polynucleotide or

pol ynucl eoti des that encode a pol ypeptide involved in
innate imMmunity, with an agent of interest, wherein
expression of the polynucleotide in the presence of
the agent is nodul ated as conpared with expression of
t he pol ynucl eotide in the absence of the agent and
wherei n the nodul at ed :



expression results in enhancenent of innate inmunity.
15. The nmethod of claim 14, wherein the agent does not
stinmulate a septic reaction. 16. The nmethod of claim
14, wherein the agent inhibits the inflammatory or
septic response. 9b 17. The method of claim 14,
wherejn the agent bl.ocks the infla tor I sept.

F es poearesdhy FEon 435 BipvicS ey s Obie bRt Gsciased
b¥BRS BldAndifReAURAthd MARIRAS ESo BG1€  expression of an
anti- inflamatory encodi ng pol ynucl eoti de. 19. The

1Met hadsghocbrabishiting WhsHALAedtiie orpitterh Bf podyrmimicotigesgene
Is selected from a subset that includes IL-1 R

regutageyionyi @k ohowept s6gsis o inflaEPBeTy induping @gRiNdgnhibited by a

g&%ﬁchge%?ég cz I g&%f@ék%hg #@gg 7{1&3[@1 ng&?ﬁ%@%oﬁlg%saé%i} one
of tord REEPbORTammbery lbﬂibcxﬁg\éééh&8®tacuhg(theyﬁod3klunleoude or

down-regul ator of HLA II R39227), TGEB induci.bl
pebmwe@rdwrsh P EYRSifsRePside §m84?@gérayeouéwr fmsdz%?%)

i 0 ( 08 d)cativOsf
LSS an hnds, LORRRBRRYr o

polyaudgaite or pdrttebm ofqulm%mpd®9Batmwre®‘ﬁlate¢wa sespRe.  21.
ad,of c n.the a inhibits the

‘%&”ﬁ?'@%tgfydﬂd‘gfng algﬁ‘?[ aﬁ%é?ﬂ?cecggy % SALIORIEP eﬁe(?ehod of claim

23, wherein the interleukin is IL-8 23. The nethod

“ﬂ?t ﬁl L ]}qu \f‘hﬁf rﬁ%lnw Qrginﬂgeege}gms%r %flg%mako‘#?m cm% Ig@xt is

erein de 1s” se

PO ITAERdpd DAY badetial 26mpdiiznage m.lholed:em iof retalechagenitse
nmet hod of claim 14. 26. An agent of claim25, wherein
the agent is a peptide, peptidom netic, chem ca
Lonpathediettard cd cnunllefnccm;a-tsii:tg depdraninih@the 26el o exprelbsion fothe
identjfying a pattern of nucl ot i de expression
PRI ioB 4 BY S B GOE Pt ToBF SPE STy SETaRce
h@ﬂﬁ#ﬁ%{%ﬂ”ﬂty conprising: 9c detecting a pattern of
pol ynucl eoti de expression for cells contacted in the
presence and absence of a cationic peptide, wherein

4he paLbghitiddidt BepdlyReaeige plucthRlendfratbydee mephoestelhim
Ic,tl mul ation of innate inmunity;

5. A polynucleotide of claim 3, wherein the polynucleotide encodes a

polypeptide involved in an inflammatory or septic response.

6. A method of identifying an agent that blocks sepsis or inflammation
comprising combining a polynucleotide of claim 5 with an agent, wherein expression
of the polynucleotide in the presence of the agent is modulated as compared with
expression in the absence of the agent and wherein the modulation in expression

affects the inflammatory or septic response.

7. The method of claim 6, wherein the effect is inhibition of the inflammatory or

septic response.

8. An agent identified by the method of claim 6.

9a



detecting a pattern of pol ynucl eoti de expression for
cells contacted in the presence of a test conpound,
wherein a pattern with the test conpound that is
simlar to the pattern observed in the presence of
t he cationic peptide, is indicative of a conpound
th@ ances %nnat immunity. 28, A canpound
entif deay ° Rl tWBE“eti‘fthEIa%qnhiSZWePEQG PERiEAqFRMEEE chemical

Of cdhfdufd, AdcleitBidEhOleL fIE oPﬁg?ﬁgﬂﬂig?.oes not stinulate a

septic reaction. 30. The claim 27, wherein
t he pol ynucl eoti de expression pattern includes

ex . essrmgem oPERirh Bf WRBTR! Bk el Y4 S01 insiﬁ%ao% NO:4-54.

The met hod claim30, wherein the pro-inflamatory
polynucleotides i nclude ring finger protein 10

( DBif451) mefRHioN&lehhfvaRNh BRI B SdiThdei RS for inhibi

( AB040057), Kl AA0912 ﬁ%]o?ei n (A%dogbng) K AA02°§‘9°r inhibition

pr@ft??ééiili’lﬂ3(”[@3?7@‘76)r SefRIPEsSponS Pesmrisang: i vating protein 1
(M64788), FEM 1-1ike death receptor binding protein .
(ABO07856), cathepsin S (M0696), hypothetical protein
FLJ20308na2i@els B)th LR, sTA. Gip€ogbieandMB 4846 )bacteria or bacterial

pr%ﬁ,ﬁ@@%&;@%émggi IS %f5a &G grg%tfp; Kl AA0239

protein 2obr onchi a
(AJ001403), CAMP response elenent bi ndi ng protein

CREBPa, 4 0--assqoci at.e

e L L T L
unhnbmmﬁgemb$epﬁK&@lWﬂaemtAK@&é&ﬂ&thAbQé&%EQf&Akﬁ@&&9,
AL031983), retin id receptor (X06614), G

pr GPEPTHE ’Bi‘i‘%i‘@a é%f AREAPDI FERIC TREPPYD | U52219,
U22491 AF015257 U66579) chenoki ne (C-C notif)

re necrosi s factor receptor
g rfa el Véfwglﬁ l( %D ?mpnslhiixgacqrnéq,caﬁg Q%i}ﬁ-}gith one or more
S@ﬁﬁdaﬁds%uéﬂ&t%awlnhi&ﬁhgkﬂi RRamnBeED P beduic kEsph Akt A8 identifying
(AF059293) class | cytokine receptor (AF053 8

co&@?ﬂ‘%&”ﬂ@ that pragidss ipptwerﬂ I8 eplshyrjeotide eppressidn skrexla to a pattern
recept or
(NM gé%%lﬁ* gu%iﬁdtn@?éé’q‘% maggrr{%’ Irsg&‘e“ ATITAESH SRR S FPOBse:

any conbination thereof. 9d 32. The nmet hod of cl aim

27 13.wheAebmpound idapifesdiyaine pathbéviclaincl Ldes expr essi on

of polynucleotides encoding chenoki nes. 33. The

met hod wherein the expression patte

ket R iR SE ot B R e R Gparising
34. Thecdieictingda pblyfldédnde &r pﬂ@ﬁia@éd\dé@@xa@cﬁ@@b&%épg@e
expreSS|on pattern includes expression of cel

subaed ingpease BRBunigs withas %ﬁéﬂtwéd“@ﬁs%wa?fmmprﬁmeﬁ ef the
t hsolgﬁilcieoﬁblé {nqﬁg g(e@&ﬁ:@to? b e{ggi%géjrquiﬁgtgggg cgrﬁpared with expression

receptors or integrin rece
of the polynucleotide in the absence of the agent and wherein the modulated

expression results in enhancement of innate immunity.

15, The method of claim 14, wherein the agent does not stimulate a septic

reaction.

16.  The method of claim 14, wherein the agent inhibits the inflammatory or septic

response.
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36. A nethod of identifying an agent that is capable
of selectively enhancing innate inmunity conpri sing:
contacting a cell containing a polynucl eotide or
pol ynucl eoti des that encode a polypeptide involved in
innate imunity, with an agent of interest, wherein
expressi on of the polynucl eotide or poly cleotldes I n
fhe Er e BENEROLF A LY dufeHn (16 SERBAACKE B BBTEORER G depte
Ne.expression in the absence of the agent and

ere|n the nodul ated expression results in
enhancenent of innate immunity. 37. The nethod of
18] ai ffhéZﬁaethnd whincany tofi elaras teoml ofvhenejirtbs sgeoniricgeases the

utillze reeni Q% for,.co oung éhat enhance
cRHRHE T A O, TGO BRI m 28, wherein
t he conpound sti nul at es chennklne or chenoki ne

19€CeThOmeBNPOELEISINO NS, vatbreiA tHEOMEAR e @Ato6] @inBis3Blected from
wherei n the chenoki ne or. chenokine recepto

S
aexERUthalGrpades GeroR atiepgnistppmologal GHL78RY) 8- 19\ g 1,

ngy
G uRE At (00078, N pep i minf TR Bht), TvE
regeeplor chenmbered (1-t9863@)h@hﬁFaa¢epmnmtmd1 lbo(rAAal M0a83)ellc cyrckide

IecuIe i ent
Paresisterg §0s 88T Corg bbbl i Beeiree 2
mmp@e orD2 N hapraop rgyucb@&n@a&@aa:e@sm?ntmxusg (AKU1BBE2),
I muni t ri sing: contacting a ce containing i)

o g Py )éllﬁzeét)l de or pol ynucl eotides that encode a
pol ypepti de capabl e of suppressing inflammatory or
BEP ife fn%&BS ?‘éﬁl 9 harei :héoa%'ek(cﬂ%t‘?s%é Q?pr@!stﬁn of TNF-
pol ynucl eoti des at encode a I NVo

alpiaat e |nnun|ty, with an agent of |nterest, mhereln
expression of in the presence of the agent IS

dul-ated a Q d Wi t.h I ess
Aorydaerssir o SPR A8yt R ReESRRR: he'lfionat of
ihldged@gnt and wherein the nodul ated expression results
in suppression of inflammatory or septic responses
and enhancenent of _.innate imunity nmet hod for
3t erlie msthedof glaum gf. t"h?%‘&t“i‘%ﬁter‘ﬁ”“é“ tFaI lian subj ect
froma nucleic acid sanple of the subject conprising
2xlentpnk Yiefthdioh clat 18UGh&kif tRCAGNSIRIBESIAR,
pol ynucl eoti de expression pattern exenpllfled by an
i ncrease in polynucleotlde expression of at |ea 2
3ol ynithemsgtadfd s1aim 2Fanhereigshepeptidis seleered Hom SEQ D NOu4-
n-infected subject. 43. A nethod for inferring a
state of infection in a manmal i an subject froma
nucl ei c acid sanpl e of the subject conprising
3dentArf sgenigdemified &y thrcinethed atéleimskpl e a

26.  An agent of claim 25, wherein the agent is a peptide, peptidomimetic,

chemical compound, or a nucleic acid molecule.

27. A method of identifying a pattern of polynucleotide expression for

identification of a compound that selectively enhances innate immunity comprising:

9¢



pol ynucl eoti de expression pattern exenplified by a
decrease in polynucleotide expression of at |least 2
pol ynucl eotides in Table 56 as conpared to a
non-i nfected subject. 44. A nethod for inferring a
state of infection in a manmalian subject froma
nglng&gg}tlan% a pla?]'t ’ hoé poPJ&u egmgg? $§St5l|’?§ cgllls congacted in the
pmbrwaua&i eif¥ehEeo QAL 668 ipeftidRatiHR e B gmrﬂ: fd e p@ger@e of the
nucl eoti de expression of at |east
cgﬁrfe@rpseat&saeelalnﬁnvémreteevnrasmtmnpar ed to a

non [ e e net hod
30, ggtfe&% fg)aﬁ\%ﬁ] ogg)towntu leotx&ae‘éur%sfsmn Iger ﬁ Bl on e}cte% du éhe
presedcelydia tar t@nposind UsSherkinnopitiett wRRERS st b@m@@ﬁhﬁ&hat 4bsimilar

Tqﬁ nmet hod of any of clains 30, 31 or 32, wherein the
1Q fhgPatigT OP%ﬁf\éecdtlr‘é*?f—‘ RresegeOf 1he catieriapsnydsiit indisabye drdam

?éﬁddvtﬁattéﬁﬁérﬁéé @na® imfh{nitt POl ynucl eoti de expression
tern of a subject having a state of infection

|dent|f|ed by the nethod of claim31l. 48. A cationic
28ept iAddermppand idenafiedipit thgométBed of clGCR- 4. 49. A net hod
of identifying a cationic peptide that is an

A0 ool UGS BTN O GRDLBEL S, T8

ra&pbmde and measuring chenntaX|s, wherei n a decrease
in chemptaxis in the presence of the test peptide is

o e msgod gt Hea e, fere i e ot P KRRt R
1hch§d£%ﬂ|?r[e§sli nfcs?rﬁ%llaﬂaeﬁn%ao@b&yhﬁ’e&%ﬂ%WZX (SEQ I D NO

4), wherein X, 1s one or two or K, X2 is one
of C, S or A X3|soneofRorP X4|soneoonrV
Hnd Wheimethindeof shainy 3§r whgreirghe pithinflemimiagny polyeptéatident

| ect d f
B 00 BRI 16 (5 PRRT BB SR BE R R ISk
S oo s TS5
@@'ﬁﬁe PEYVRENE BPtein, Wﬁ?&f%ﬁ%ﬁ\m@kf déath repepiayhindipg protgin
(MEvopesy) | deneplin 8! #0688, hy\élﬁﬁalcal ﬁrbémﬁﬁtﬁébﬁ% ('Af@o@@i é

-infl anmmat or act|V|ty e peptid [aim 3
Riffe} enqegered i dEfomgomﬁtSNb%pbﬂtstyacﬁl DZ?@A 1) MAA&%Q

RO T05g! 505 MBI ASCROBLL K09 L S SI e cops

Mtrﬁérﬂlbrhd)ﬁv prﬁteﬁﬂ@RHBPh Vife@fin E]phEM 8039‘25 CRhoMssé@atécSkmase
ne or g% X3 i s one of
%((N%OQ@S@nETQPihPWGm LepQ3ed) wnpyn@ﬁ@SdﬁKgmfFB c "M

RKoBu3485A1 RDSGALT (109, REGIIAS) OferifidiE bl fceptd BT, G
he pept| e is selected

protem coupled receptors (294155, X81892, U52219, U22491, AF015257, U66579)

chemokine (C-C motif) receptor 7 (L31584), tumor necrosis factor receptor

superfamily member 17 (Z29575), interferon gamma receptor 2 (U05875), cytokine

receptor-like factor 1 (AF059293), class [ cytokine receptor (AF053004), coagulation

factor II (thrombin) receptor-like 2 (U92971), leukemia inhibitory factor receptor

(NM_002310), interferon gamma receptor 1 (AL050337) or any combination thereof.
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group consi sting of: DLPAKRGSAPGST (SEQ ID NO 12),
SELPAKHPCVPGS (SEQ ID NO 13), TTLGPVKRDSI PGE ( SEQ
ID NO 14), SLPIKHDRLPATS (SEQ ID NO 15),
ELPLKRGRVPVE (SEQ I D NO 16) and NLPDLKKPRVPATS ( SEQ
ID NO 17). 56. The peptide of claim42, wherein the
peptide has anti-inflammtory activity. 9g 5 71. The
BepThed@etobd of @aim A2 whekeed iclxprBQiop pidre éndhddes expression of
anti-sepsis activity. 58. An isolated cationic
pepipeectidshpicosing §nenekigener al fornul a

X, XZX3XAWKAWKAXE5K (SEQ I D NO 18), wherein X, is one

ta fo r , r y . :
o e ey e e 4 R L ragression o
kell Xfferantiaigerefactowo or none chosen fromA, P, Y or W
and X5 is one to three chosen fromR or P. 59. The

tiom [ of ,claimA46, wherein.the peptide is
g%r ectrrtl é’g"g?rgjﬁwc’? Elémg §i ot erS‘Sﬁ@ﬁ RYNTHge ‘f%e EkpfesSion patiem
RREVRWPANRRRIRE: I SFQCE Rd¥lors19),  RRAWKAWMRRK ( SEQ
ID NO 20), RAPYWPWWAWARPRK (SEQ I D NO 21),
%EAWWPWWRRK (SEQ ID NO 22), RAAFKWAVWAWARRK ( SEQ
13- NOThe Fyethad ¢f RiR fitRRR thesEthsyacriccepigys inglgde ghegokine
RERbIHCoQheEliieB s, Wher ei n the peptide has |
anti-inflanfratory activity. 61. The peptide of claim
46, wherein the peptide has anti-sepsis activity. 62.

A¥- i sdl medad ehidrsHYy mepepigktdhag Greppabss ofgelehev e arianding

f. | 4.X._VX3X4RGXAXIXAXI X3X, (SEQ I D NGO 25)
Wﬂé%inﬁn@yi)ééégﬁsem%r two of Ror K X2 is a polar or
charged amno acid (S, T, M N 0, D, E, K R and H),

X3 i s cofiadinlylalel Aamdd4igsdpdiyndcvuids. or p3lynddieowdrt transrcode a
pepti de af c¢lai.m 50, wherein the peptide is sel ected
fROOIRSPHHE mtﬁib%d“méﬁ TR o 1t RN QI CURISVCIRRREIK
(eBRsdibh NGhe nucl%m}@/ %B%hé%FeQeA@ JGe a%Zx)t’is
KKDAI KKVDI RAR (SEQ 1D NO 28),
RROAAQVEN RGO MPRIEDRRN(SPGs$10n MGOhe &89nce oKQEAKVANRGVAERRGKE

iy Bl 0 o B BT UR P ATR e ept | e

has anti-inflammatory activity. 65. The peptide of

cl7ai M58 manivelrEichuirh 126 ipeqpichdie faasrmafitkpreapsi s utilized in
activity. 66. An isolated cationic peptide conprising
ﬁ‘f’é"’e&‘@ﬁi?raﬁomPSWt’?al%ti? SERARE IBRUARGXAXEXAX, X3X,

(SEQ ID NGO 32), wherein X, is one or two 9h

38. A compound of claim 28, wherein the compound stimulates chemokine or

chemokine receptor expression.

39. A compound of ciaim 38, wherein the chemokine or chemokine receptor is
CXCR4, CCRS, CCR2, CCR6, MIP-1 alpha, IL-8, MCP-1, MCP-2, MCP-3, MCP-4,
or MCP-5.

40. A compound of claim 28, wherein the compound is a peptide, peptidomimetic,

chemical compound, or a nucleic acid molecule.

%



of Ror K X2 is a polar or charg ed amno acid (S, T,

M N Q D E K Rand H, X3 LIZ - is one of C S,

M Dor A X4 is one of F, 1, V, Mor R and X5 is one

of A, I, S, M D or R 67. The cationic peptide of

clai m54, wherein. the peptide is selected fromthe

group consi sting, of : RTCVKRVAMRG | RKRCR (SEQ I D NO ,
33y ﬁK@@MORF&i%W@%V@KR JesEQHap inoapapky of both suppressing or

3y
G SRR QLD M35 1 B YR K
andmPHERERVSVRG | NLRRCK  (SEQ ID NO. 38). 68. The

pepti de of claimb54, wherein the peptide has

anti-inflammatory activity. 69. The peptide of clajm

54, whEPERTINEREEH PPN HES RahyTucieopds 8 pRifnug|epydes7pat encode
A bSOpRti8d cERIIOBE GupGELHe IRIMEASHNG: (OB FRARHAs and i
fo o R RS AL R B e gy ponsts and ) 2
whRehi@elegidei gr @ojyobieleotss nbaaenchde( € pafypefitideMinviivaddin innate
gz:ilin ;%gk,g%ignﬂgn %)g:iesfr??fdtl"\te%%t, ?\7rhe]}'_<eir§Jl ?:gpré%io}gsof é{ &i; p?elrgerg:% éaf the agent
71is mbAglaeatat efthfarbEPhichdRpreésiéd af e PBiynidISdRE Br b&?nucleotides in
peptide is selected fromthe group consisting of:

KCRE FRRIVENIT ARSAEFRITAT PRgrRD TRe (MSHEjated exgressiarpyesults in suppression

KSKS TIT L 41) ., . ,

PR AR ALK S AL AT L PRBE gy iy mmonicy
KMKSFAKMLMLALKKVLKVLTTALTLKAGLPS (SEQ I D NGO 43),

KNKAF AV DMbRIdKIOY TiTAAKTRL T G@a(eSEQIAfE NG in 44 inambrdhlian subject from a

E a LF@?\({L&{{\/SB%LPE%( %Téggl%@%ﬁﬁggglx&)%xeéghag Zgélei;:rlggid sample a
anddiyriuBleb@dERY SHe3kiRHC inaMdrh YexembBified NSy REPIEASsOtn Hojriitieotide
58, Wherein the peptide has anti-sepsis activity. 74.
Arexpeession et ackerstonpelypegitdtides doipble SiSng ¢ompagpdnieraahon-infected
_ f%{ug%lma KWKXz X, X, X2Xz X, X7X2X, X, XzXz| FHTALKP1SS ( SEQ

I '~ 46), wherein X, is a hydrophobic am no acid
and X2 is a hydrophilic am no acid. 9i 75. The
ca4d. oni & npepkifdeintfricg asme@d infaliemenn didvemglptsusiectifeom a

sel e tled 5 r omlt Bﬁe:tﬁ?g‘rﬁou Ig%%g%%% }lc%gﬂgir;ga,i?)d?e nucleic acid sample 2

Wﬁaﬁ@bh@& ki E%nﬁlgl%@ Hy2 MFeadBh polynucleotide
RGAHRFMKFLSTI FHTALKPI SS (SEQ | D NG 49),
expression of at least 2 polynucieotides in Table 56 as compared to a non-infected

subject.

44. A method for inferring a state of infection in a mammalian subject from a
nucleic acid sample of the subject comprising identifying in the nucleic acid sample 2
polynucieotide expression pattern exemplified by a polynucleotide expression of at

least 2 polynucieotides in Table 57 as compared to a non-infected subject.

45, The method of any of claims 30, 31 or 32, wherein the state of infection is due

to a bacteria, virus, fungus or parasitic agent.

46.  The method of any of claims 30, 31 or 32, wherein the state of infection is due

to a Gram positive or Gram negative bacteria.
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KWKKWAHSPRKVLTRI FHTALKPI SS (SEQ I D NO 50),
KWKSLVMVFKKPARRI FHTALKPI SS (SEQ | D NO 51) and
KWKHALMKAHLVI LWHM FHTALKPI SS (SEQ I D NO 52). 76. The
pepti de of claim62, wherein the peptide has
anti-inflamatory activity. 77. The peptide of claim
62, wherein the peptide has anti-sepsis activity. 78.

AT i séf aeleadentidsrirerepupn parere ofpriugjeaghaving & edirepic mfection
ﬁggg?lf:% F&%WQXEW@HKPJ SS (SEQID NO 53). 79. An

i'sol ated cationc Je conpri sing the sequence
KWKSYAHTI I\/ISPVRLVFHFALKPI SS (SEQ ID NO 54). 80. The

ngt hod of . s a Zinc finger

prote?ﬁ fikg%ggé§hamgbﬁﬁh §%F§O§gﬁg%(%70622) I L- 18
R@ceptf*omew@GGJfZI)ﬂemflfwag\@fmta@e pepUi0B86 B4, anlttgnmetbofxC‘(CR -4
LBl (AROIELIS)0 FP0LRERY 0t Sln (ACDIZER) o e
Hynp alidagiringadhefiotdxed, WhedeM-H323023) ;in BeGRMLAE i At 1@(:12) of the
e o oo e e g e pgERSe)
Dehydrogenase (D17793); Transferase (Ms3509); and

Py 0Xis308R af8Ch@bnid 6&%@%@% '65 al?% C' eotide

expression pattern of a I ng a e of
i Mk&nlﬂ@ﬁxall’é(e}itmf SEQ [byNe! @l, whé&ginvikieis enmo:ttkm d@nésor K, X;

Acces on nber 745
B 56 AR LB ERER Bhn ok R A Wanarbranone 9 br w.
Accessi on nunber U390671, eukaryotic translation

i §li. t | dthi omidrae peidd ostlbien3d, wherehe me%spm nﬂwm% from the
Accession _nu

AKO000942, Unkn
Py RO ﬁ&&}é?‘&?ﬁ”%r@@@ ENNEIS). ABCBLATERY CKK

020 7 2 -
B e G S e S DM IRGEQ 10

Ac c es N@B) NREBARIVPALAGYRBR 6SE@rﬁEerm aAd (I:BMNIHWIH&M (SEQ
7%ﬁ0 Unknown; Accessi on nunber MO0696,

cathgpg n S; Accession nunber AKDOL1143, Unknown; .

Accessi on nunber 9 AF038406, NADH dehydr ogenase;

A5 e s Sihe pepridensfrc MK BB 0B A e inhiydsdphied haandi-ipM A @ABry activity.
FLJ20308 Accessi on nunber Mp4915, pim 1l oncogene;

on nunber .D29011, proteasone subunit beta type
?% Ac '€ PRI iR °§L%9{%*§she RSPRIAD O, 201 AERSESAHHEY -
nunber D87076, KI AA0239 protein; Accession numnber

A 01440 3is0l ateti RENENO pEPAES EthpriBied e Eer&HQthrﬂ'ﬁllﬁ
Accessi on nunber J03925, |nte8r|n al pha

R‘ﬁ&%&%&%@&ﬁﬁ&s@@ IPNNPD ldssbﬁ)remﬁfmmrre prgeef B.E. S T

101143 0
(Ph030380) unsnou. g2Res £ (AL AHOIAPK i i x
d@ﬁﬁﬁﬂX;m@hpbﬁEéTﬂ:¢mupRed receptors (294155, X81892
U52219, U22491,

55.  The cationic peptide of claim 42, wherein the peptide is selected from the
group consisting of: DLPAKRGSAPGST (SEQ ID NO: 12), SELPGLKHPCVPGS
(SEQ ID NO: 13), TTLGPVKRDSIPGE (SEQ ID NO: 14), SLPIKHDRLPATS (SEQ
ID NO: 15), ELPLKRGRVPVE (SEQ ID NO: 16) and NLPDLKKPRVPATS (SEQ
ID NO: 17).

56.  The peptide of claim 42, wherein the peptide has anti-inflammatory activity.
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AF015257, U66579) chenmokine (CG-C notif) receptor 7
(L31584), tunor necrosis factor receptor superfamly
menber 17 (Z29575), interferon ganm receptor 2
(U05875), cytokine receptor-like factor | (AF059293),
class | cytokine receptor (AF053004), coagul ation

f agt . L, rld ke 2 (192971),
252y e R SRl e R v

interferon gamma receptor | (ALO50337), or any
cofBi natihowlatrbeeiohic paRtideThenpraidyate @éncedl abmn32,

gL LIS e LR, G, OCR L O

MCB-oL R, X'}/EPGr%’or Wgé%mam#}no Mr&' (%éYgagﬁl\BﬁNg%sbnesgf’P or K, X is

The nethod of claim 33, whereint

- di P& ren el eaneghofeadtoor &, Pntlandé 26dK3 is dradol¢irkd @hoedy from R or
grgvvth response 2 (A1473938), zinc finger proteins
(AFD61261, U00115, X78924), and transcription factors
(U31556, AL137681, X68560). 84. A conpound of claim

3859 wheTied eutivhie pepigrosmthifeel, Mhe%irkinB 388G} ise\(éctt%ﬁ' frdie the
A conpound of claim84, wherein the kinase Is selecte
f r STAUNBRSKSRASE RER YRWAVBWI\WBYRPBK (SRAFIKNAad®), ki nase

0 oo ERaWERAKAED I RIS Y Mk w ARPR' €83 5D o
" E%;*’hgf@g* m‘ggggg e o T W A AIPRIRRK

; 28b A ERER (B A s 245 ubuni £
\gcpressi on. 9k 87. A conpound (}:P cl ai m 86, V\Alig:rjg::] t he

pr 60.easTReEpepibe B &lai 64, UiRSein E}anéﬁ%%éogag%mi@a%%@ggty activity.

accessi on nunbers D11094, L02426,

AFgf418%, MB4079, MB4079. or AL031177. 88. An isol ated
caPfoni ChgRAptide et €iram 46 cvvcals thsalepridrohas abii depsis activity.
expression of SDF-1 receptor. DETAILED DESCRI PTI ON OF
THE2 | NVENTISM 0D pTess-eRelng 0V EILLOR BILGYT des

novel cationic peptides, charactériz é’eBay roup of
gereKideXadr VKbl CXuX 60X awa (SBQ IDINYO 1 25) RO@EdiRIKE is one or two of

(ends.., -_and/or down,K regul a pol ynucl eoti de _
B s PR s oieB it gt G po R At T ¢ K 8y s i
r eSpoNeIed andiy X RFat.eviNmgeei ty. [0020] "lnnate .
i munity" as used herein refers to the natural ability

of ﬁn Oﬁgani smto defend itself against invasions by
paPogehls caRPKAGRILE iclninalokbereinsthe gentidaes ssiqviedrfey the

I Neigude ; V. ?%C]% hd i

pargas?t ggﬁégﬁé%\%ﬁwulg{gkvma v\e/E:ﬁermu | t@ﬁi’zé,15 ékgt%tzr%’st ed

wi KRS&EHN SMB.CMERRR G (SBMNIDING: 170, MKDKKND E@ADMVER AR
(SEQ ID NO: 28), RKMVKVDVRGIMIRKDRR (SEQ ID NO: 29), '
KQCVKVAMRGMALRRCK (SEQ ID NO- 30) and

RREAIRRVAMRGRDMKRMRR (SEQ ID NO: 31).

64. The peptide of claim 50, wherein the peptide has anti-inflammatory activity.
65.  The peptide of claim 50, wherein the peptide has anti-sepsis activity.
66. An isolated cationic peptide comprising the general formula

XiXoX3XKaX VXX RGXaXsXaX 1 X3X, (SEQ ID NQ: 32), wherein X, is one or two

%h



devel ops a defensive nmechani sm based substantially on
anti bodi es and/or inmune |ynphocytes that is
characterized by specificity, anplifiability and self
"vs. non-self dsicrimnation. Wth innate imunity,
broad, nonspecific inmmunity is provided and there is
no i munol ogi.c menory of prior exposure. The_ hal |l marks

ioﬁﬁa‘trég MH@‘?S/Oraqhéraé? £ W@n@sg Mghli AsP. 5 Brawd H),
variiely flc BOLeM & LAk BRISNS | v dog@zg{}xﬂe‘{“’? d oPL 1198 M, D

exposure to a pathogen, and |nned at éct Vendsy
(inor®ntrast to the speC|f|c I mmune response which

takes days to meeks to be elicited). In addition,
i nn e [ nit ne responses. that aff ect
o " i BB BN CRBHES el e ARSI Ryselecied from the

di sw&onﬂwntglo@l Ier@vkemﬁwmarmm@ﬁ?sm 18INO: 33),
infections, and the 1ike. 91 used her'ei n,

t he HI%QMMI&EVWRQISE;@&K&@E@@M 1% @E&&@ummwwxx
engtRo ) RALR R RBIBIAK CEIBNE B “The'

: nv &RT@M(K\SSRRSMWRRKGEQQD&%@?H) 3ad RACIRRFSMISGIIMRRCK
en e is "cationic" if it possesses

sufg g@éﬁ?&§d§'tlvely charged am no acids to have a

pKa greater than 9.0. Typically, at least two of the

an k8. acirde p@nidd¥esiaph skNenerdh kiﬁ%eénxd&%@ﬁﬁtﬁ%f%rﬁatm activity.

p05|t|vely charged, for exanple sl ne or arginine

, P03|t|vely char refers to the side chains of the

ami $8- aciThe persidg Qgélam Péhhieasie the peptidgtus pati-sepsischdrige

at pH 7.0. Exanples of naturally occurring cationic

ant i-@i cr qhi re |nantly

Prodused aoats BF PR epl gt Bt EFATRIM Y e,

cat HeXike{ Kol M Ly s K KX ; (3B} (D Nin ,39)3%(&:@&13)( pﬁlal’]ﬁblar amino acid

Cacyphasihd! St BEROT A UF K ARGk a1 sgpino scids chosr

Or J3rinP GBAMKE, 1, Bat,iNT K JpeRL. | des nol ecul es used as
part of a non- specific def ense nechanisn1against

n1croorgan|sns When isol ated, these peptides are
t oxi’d- t o 14¢ GRupsiaRsplids §f m 36 whessinghabeptige isi saterigdifam the

bactesisondiung doéSﬁg%@%&ﬁﬁﬁ'ﬁﬂ@ﬁfﬁﬂ#wiiﬁ Qéﬁq B No:

cationi c pept| st~ man dgens
ex c el iIKHSTARMUMKA DKV TSI PALIS (SEQIDING: 4aXi St .

ot Bt Gl PRk PR Tl S SEB PR Bl e

an FMKEFRKIMLIILAL 20V BRFLTTA LTI KeCS L BN EQITPNG 43),
stinulation of innate inmmunity, and this invention is

not KWAF@&MWMM@W@T&@&HL&& SER ThN@n#4)rdner obi al
.act f.ul h t
o SR EAL TS I PR 4G (SRR NG Uiy Poooon

Cationic peptides known in the art |nclude for
exa@l e, Thheehigemhclaan H&|vierdn the peptidhas amdirdfhennooty aeivity.
neutrophi|l peptide indolicidin and the bovine vari ant

_Of ﬁ.act %ggépmde %‘ta(c:!%ﬁq 58, wherein the peptide has anti-sepsis activity.

74.  An isolated cationic peptide comprising the general formula
KWKXZX,XIXZXZXIX2X2X1X1X2XZIFHTALKPISS (SEQ ID NO: 46), wherein X, is

a hydrophobic amino acid and X; is a hydrophilic amino acid.
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LL- 37 LLGDFFRKSKEKI GKEFKRI VORI KDFLRNLVPRTES (SEQ 1D
NG 1) Indolicidin | LPANKWPWPWRR-NH2 (SEQ I D NO 2)
Bac2A RLARI WI RVAR-NHZ (SEQ ID NGO 3) [00231 In innate
imunity, the i mune response is not dependent upon
antigens. The innate immunity process may include the

produbt i ohetalk@es gdpaly oN@AREED Ghef; hddl @
conmponents as set forth abolve. lnEﬁﬁgteg@#t%%E%lwedtfﬁ%m the

pat mﬁg%w scoa%iétingro%;:dlé&ﬁi%ﬂ&wKs%f@mmmﬁlgdgsﬁtggmM@: 47),
ger . - r ave roa

spec ﬁ‘?gStY }“ ngﬁglsaﬁﬁ%fgm%ggﬁgr(gééd i I\i‘P'n‘cl;g)rmny

pat hdg¥HRGAMRAMEKHLISTFET AR s 6= @IS Noj.€8eNt i n the

i mu kg(wonse they aid in the hoSt resporise to

pat h:@X W ARSERKYAAUEFHT ALHGPISAEE® 1D¥poitse | nduces
the n K!?@%. [ 1 he

recr ﬁﬁggt@@?ﬂ nmune lce IASLI%\%]ISERQB@&@@?“P RPect i on.
[oozﬂWWKmmWHMMALKPmH(ﬁeg MNQKEQE& are a

"subgroup of inmmune factors that nediate chenotactic

and her .pro-infl ammtqry phenomena (See, Schall,
1991%' q?g‘RP?Pé‘% :0%18'-"1 %)‘Yhemémeﬁ@ kgs @ngfiwfldmmatory activity.

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

and Gan gEhepéidy obelafh ¥ debriintiR r#gﬁﬁdé%@%{?ggp%w%gmy.

whi ch have two N-term nal cystel separa
Si nglg am no acid (CxC) and 1i which have two
adj adént AP<iaipbaatignictAsetide casmprisingshd GGhencRANTES,

M P- kv 13 subgroup
(rev|kemggpgﬁﬁgﬁﬁﬁﬁﬁﬁf%ﬁg%g{?db%a Hacol . Sci ,
15:159-165; Murphy, P. M, 1994, Annu. Rev. |munol .,
12: 593- 638).isoled camionic pepidendoniiBisivig thd\@gRedelenoki nes
RANT KSY K MEAHT IMERY RIDPFRTABKe 1SE@EG NPNoeaked in  the
nmedi ation of cell mgration and inflammtion i nduced

by tBese Themakh&eSr JRIs 24 NY t s suggested.b .
t he ?béervati on that the delet ﬁ%ﬁﬁo tﬁg'nén%sn% Zin€ “finger protein
t er mHaY01861) dosltirrsieotens S 0622 1ol @ Revemal 1900672); Transferase

I esi VCR- d amno t ' 8. residues of
RANTE@# g&t‘)r"\{gﬁg\gﬁ?&l@o ProfNy (@%%5 n& Ofighead e Proffit o (AF042832);
t er mlnksovaf (ARANEESS); AlOUWB4Z @rdible CRBOMIES): S Hypothetical Protein
cal cwﬁlﬁﬁg{; |ization and/or enzyne rel ease sti fofated

by £ e F \VREEBITRt EHIALAGL) theticad| Protei®96AKI002104); Protein
Bi ol (AIChB®TE1)2 Bh) - 541 P foot. e varh 996

J. Biol. Che)rzn 2‘37"%?‘%9&1@2%%‘9 ! %gglsjtplr%ﬁléll W?&zys&), Dehydrogenase

chembRi 183X Tkans teasmMa350%; acitHerixisprmadactbe@B013818).
i ntroduced into MCP-1 via a double nutation of Tyr 28

and &g 3 i and valine, respectively, . .
i ndi ?gt i nghét ﬁ?ﬂ ’%}é?eﬁﬂg? PSP eGP 8?3 phiect proRen pakg|of gnfection
pl ay identifiddebyi dlaifrE3HAdrbiRAnCHRBDERES ) | Vb on (B3 )
et al.., .1992, J. Biol. lc;lweméﬁ%ﬁ%%?%gr g“)CFESFt%ﬁ%%eJDSMﬂ
The HBBRET PEOttiB A Astessipn nerhieardiiOnee7 e RiakamtrerA cesdion number

t hUSUB%GﬁQ@{a?yotic transiation initiation factor 3 subunit 2; Accession number
AK000942, Unknown; Accession number AB040057, serine/threonine protein kinase
MASK; Accession number AB020719, KIAA0912 protein; Accession number
AB007856, FEM-1-like death receptor binding protein; Accession number
AL137376, Unknown; Accession number AL137730, Onknown; Accession number

MOS0696, cathepsin S; Accession number AKO001143, Unknown; Accession number



significant structural honol ogy, although the
guaternary structures of a and (3 groups are

di stinct. While the nononeric structures of the (3 and
a chenokines are very simlar, the dinmeric structures
of the two groups are conpletely different. An
addAF033aes, NAPHulehpdogdrn e akasion mumbkn £K000E 5 onlpptheriea]
N term nal Xstelne has al so _been identified and may

r e pRTRIS BT LIZA3 0 dicesssiRnmualsgMS aPLo¢ Hin-d PNEagaR% KI GTession number

Y BS 1 w
B s
Recagdession fiunnber MSTOKI, Kda ADERH poptdim AdvessloarmyebeaAd PG 463,

( Ggﬁ%%el ng'é:glua?l edlne%%:bt ; a;ﬁjnrtﬁ:ﬁnpsrs%pl%u%ggﬁogqg ggtnn zﬁpha M,
Phaﬁﬁ@ﬁs@;bcmt@ﬁ kinaded? PV- @(ﬁ@SOﬁ@d‘MV PfYein FALA4036 D98Bknown genes

Annu. Rev. |Imunol. 127 - 633 Conpeti tion bi ndi ng

and AdesBme@é@ﬁaw Ao 4RRS B ATGHBLES, B e iR tactd 1ceptor
h

C eﬁﬁgﬁ o&o%@ébéﬁlgé}orscgamn s?( %ﬁhgfs?%ieéwbhb’l,

pr OPEBBSﬂSUyUWEQCk[emOEhﬁWGkGI ﬁ@tnf)&é@pto@ 7 LB 5@ demorGEcrosis
CKR- 1 whi ch bi ds RANTES %2& I\/% l(:fl\leote et al
199@Ct°Céqch“?25”z?i 3’2‘@55“8”’@5 24 19) V\bﬂ’ie ﬁf%.&%&@%&ﬂ??&%z
M Prdg ag oWré‘seﬁtE@M@Jfa@@or @l AFOS&Q@@ ch]ss I%‘vﬂikme@@&@or

270: 1949g 500), and CC CKR-5, which binds
M P{AFQ5308ddeavmaren facr@AIIk(Haombmétecamor-l11@9'9@928&1 elr?ébemla

8ss A d a hbture 3 7/
ey PRFSRY B op T2 Rbv aza 00 PRl afnins Bhes i} L0337 o
ant hgedimbibdtR tereds both a and R chem)ki nes (Hor uk
et al., 1994, J. Biol. Chem 269:17730-17733; Neote et
al . 1994, Bl ood 84:44-52; and Neote et at., 1993, J.
Bi o%Z Ch?ﬁ% H’\%@l%fl b2 adifr 12 3’% ein m%ﬁemélﬂgesqﬁaW@XCQQdCXCRl
structural  honol ogi es evi dent anong I nes and
t heC@(CRZECé}ﬁbC@PaJ CORS, SORS, MR [afpha,i MDC, MIP-3 alpha, MCP-1,
rec n 1 In one aspect,
theiﬁigée&¥gﬁg34ﬁ &Q§;%Vﬁ§é%5?ﬂé¥use of conpounds
including cationic peptides of the invention to

redgge SERS hietRAGS Lidinh IBTWHBEIN tHeQEN @lffeesntiation ﬁ@ioirﬂ@cludeTGFB
directly on host cells. In this aspect, a nethod of

i dernrdutiblesgaryrgrorthaesppateynifdf &3588k eing fmmpy@felaﬁ &oFiedés!,
t hat I t I i 5

' hato £ O}?’%@ry I& dgrgdtpa\ﬁsé}gb%oﬁ fadiB r%@@g,e 5LPE81, X48s60).
regulatlon is altered by a catlonlc pepti de. Such .
sepséds oA carfigomnidrat daiyn 3§ cuhereirgtha gempeund moddifies, kiase activity.
are not limted to endotoxic Iipopolysaccharide

l'ipoteich LTA) .and/

e At bl eermpeing o il Y RgtnanPiey Fom MAP kinase
| deriraké 8 aDRPIIE) S%P.Bﬂ(ﬁrﬁ&@”ﬁﬂ\asem/ }mmz@pMArgkmm kmase 5 (W69649),
pol ynucl eoti'de oruﬁPlynu eotid the sepsis

i nf Mfhddrasy 7 (HRAL dARderass 1aﬁ&l%éPQ%eWcPohma%ﬁCHwted protein
Wt IidhsE 1chRBREY PRI I%iBE RS Wil daneously o
I mMredal a

el'y a ter e expression o
pol ynucl eotide in the presence and
86. A compound of claim 21, wherein the compound decreases proteasome

subunit expression.
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absence of the cationic peptide is observed and a

change in expression is indicative of a

pol ynucl eoti de or pattern of polynucleotides that is

regul ated by a sepsis or 12 inflammtory inducing

age angtinhibitﬁd gy a caéionic peptide. In another
aspett, 1 HEMPRYBAL PorclpirdvPdlesvhsrepol thauplotsseme subunit includes
i denggoivl t . [ ffi ch

pol yae) St e o 1T obe s cHebs, R detyed « BPuai rgmoosaes.
f or APPRMYE40RS MSA7D| @rcklL&rPST.s or inflammation by

af fecting the expression of the polynucl eotide. Such

an effect on expression may be either up regulation or
dowr8. r eduwl istlated caforex pemBigiton reddyesi pb@iukleyiidgexpression of SDF-1
cong&%n%§ that do not trigger the sepsis reaction and

t hat “CAN bl ock or danpen inflamatory or septic

responses, the present invention also presents a

met hod of identifying enhancers of innate i munity.

Addi tional |y, DEEAPLEDDESCRIPTIONOPTEE INCENTIPNUNS

that are used or-identifred n Thée above methods.

[OOZ@% ﬁaﬂgidate,conpounds_are obt ai ned froma w de,

var i @0}loFheRieseRidBVSHEN RERYIES npY ) caliqnisspeptidesy pharratgrized by a

or n ] : 1

aval Tl & Facip o, Mt FEIPLE LAY EAD Snft aow:
var i Bgylalef peyepshiosde eyprensivgs themhyl rdgulanng eepaisasd inflammatory

i ncl udin ' f random zed ol i gonucl eoti des
and %%ngﬁgégﬁfggéquﬁP@FHatively, l'ibraries of
natural conpounds in the formof bacterial, fungal,

pl anto026id  Iemutenfadmumity * ascised aereinarefetd talheenaturalr abaléty lof/an organism to
prodﬁﬁed“ ditionally, natural or synthetically .
pr odeREEH ISP ARHPR VANANT P PasEs- drashazenypn picRbat 35 used herein

thr op@) irfe Ra¥ &k hRmdt 1iﬁh@&ﬂo@cteri@hﬁﬁ%ig@;raﬁﬁgand viruses. Innate

bi ochem cal neans, and nmay be use produce

conbimragratyi iaFontiapied Mitbsicqiredvadaphvarimewoltp i which dgengagism

may be subj t irected or random chem cal .
o e SR RSBGPS s e
est elynfphcafttésahat inthaticlarizad bp Bpectidtly Al ifiakidity shdpeB@ElaRn-self
structural anal,gs= Candi date agents are also found
amon€BioRB Ve ut’ B8 NPAE) TRy Metd. ReRSPRSifF treuRis: is provided and
PEPL dRss no RAALAGIATHIRIdF8f priR SCIRNIIOR: ndRhdYs Gahlee
sterolds, purines, pyrimdines, polypeptides,

pol yimotrttareleffectiz¢nesd agalinst @ bwedimatizty diepateratai paslsggens,

struct,ur al anﬁhqﬁs or conbinq%jons éhere.f. prSOb (

| ncuBSERRESES MHBTEFFROBTC 1§ ARANosR?-Agd RRSY 2t fEictHgaess (in
condidru@#itso vueisﬁ&tifa& InftnCiREN L whiBh YRENd4yR 8o WeSKs to be elicited). In
conpound and the pol ynucl eoti des of interest.

Cont additiarg innai§dNGWEYY inglugies iminume resronsas thaslaffactpnes diseases, such
or 11y c?a{mgeg,l ihflalﬁﬁgtoﬁeéig?aggmlﬁrﬂ(?e @é{-osqgtvl r%]uasl Ji%] p’%cﬁons, and the
conbinatorial |ibrary Tor’ 'screenhing a pFurallty 0
conpbkmds. Conpounds identified in the nethod of the

i nvention can be further evaluated, 13
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detected, cloned, sequenced, and the like, either in
solution or after binding to a solid support, by any

nmet hod usually applied to the detection of a conpound.
[00311 Generally, in the nethods of the invention, a
cationic peptide is utilized to detect and | ocate a

pPo H

el@sﬁaglcéggeh%ﬁeﬁrh me tér?h ‘%ﬁ%ﬂ&ﬂ& béﬂélg% ¢ Te?&? (?DJ s(a%‘(ilg a?? &f amm? acids
pofrymubbmcﬂ tndbme)ﬁp raﬂmm agids mm;engmb Iobtheaspen, the/cationic peptide of

obser.v n on in resence and absenc

O PR fnveptlon o SHomt 1 @005 Bt ok VG e dioepiog e
. pr CRE6RIE” ﬁ’fit ﬁobéésﬁé@%ufﬂ&leﬁt [oSiBiveIdl @har Eed Ao u&ité 1 halda pKa
identif addi ti onal conmpounds that can inhibit

ex&ﬁ%@é%é‘h & Tynicalhp pilatst el the amingdicidiesidies pbthp Fasioric
seps| I >

S Be il pEbSRTER) gifbed. b e el h Beehine " Poffively
pefdtairgﬁdﬁrqferﬁ ite the sighy chding of thehaminpiatidirgsidyfes pbjsh iheeesa nep positive

t i ndi ites.and.thus. .
o ke a PECAE! B AR GRGVATY oPIMIh S Bhlc ot BEptices
r eazhtch easbe hébenbmamlyad@kiw«ad)mbrdmg’tp ochenidvention ntcﬁrdeSéfensins
provides.a pattern of nucl eoti de expressi.
Pl AL, PREAiGT. b Sa GEGPR. tasieprustiofRolatEs of a
C apal?mem@m@ttha@pleslhﬁtan@a}mmgu fHérdot. Al \ﬁaﬁeHSﬁB#g'anisnﬂs N E)
nodul ati on of Sepst s or an i nnat e i mmune response In

t hfadiopighgatidesy aleeules used & RIesf p @es-spacifiqdefense maehapism against
wh t [ on
g M AN s 0 62 B85t LB

i nmidreorgarasms, fincludingdriciefia, eftmn,tand [feitaig @nwdnmdl girvdeat Whnle

' nlcuu%n c )P%Sﬁ%éééﬁt%ggml rmng'%g&géééﬁ Io‘;i:gb %gx%§10n§ f“é‘P Qagyte P%e\?grees
pept uodeﬁy efistt Hpweverahis ipaxnndramlsa:ddmodﬂ&ptﬁcﬁﬁ:dpe@hdéslvh;h no

to reduce the ex essio of pol.ynucl eoti des r

b oy TR E g e B 6 ioteRh e pedors through
r espANatidd oF inmdke mmml@faﬁdhms SrveRd TS nSERMitedddl EdtidGicDeptides
serious infection or inflammtion such as fever and an

el BHhEBUMiEINiA aghidyd In tast mapy peptidespseli éyth pregeny invention do
COH&QQS@ngﬁw&Bﬁlgghh wal | of Gram negative bacteria
an IS a potent trlgger of the pathophysi ol ogy of

sis. The basic nechanisns of inflammtion and

23] Grtionicpegtides knpyn fnthppit include oy sxampleetbe human cathelicidin
ar LRV, YRS e bw.hé heisd ﬂ.ppega&@.habxﬁ@d.haﬁd kb6Gihe Olriant of
cationi c peptides on ? ranscri ptional response ot
epbadtwenetial BasdAl s. Specifically, the effects on over
14,000 different speC|f|c pol ynucl eoti de probes
i ”ducedLi3337LPS PEGD FFgKMGKEhRRtI@?WﬁDﬁﬁgMWﬁTES (SFQ

yseen mnt treated w t i peptide conpare

Tl g;%&h' ﬁ?k%gg R ot
of poly eotlggA %@2@ 6 %OBB] Exanpl e
2, simlarly, shows that peptides of the i nvention are

c atmanImﬁnam anrhoratyi, thie rmgmuheresponwisabt dﬁpeﬁdenl wptvaktigens. The
cel | % G am posi itive éj anlneg %

mnate immunity p ocess may include the production of secretory molecules and
cellular components as set forth above. In innate immunity, the pathogens are

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

10



bacterial products. Additionally, it is noted that
certain pro-inflammtory pol ynucl eoti des are
down-regul ated by cationic peptides, as set forth in
table 24 such as TLR1 (A1339155), TLR2 (T57791), TLRS
(N41021), TNF receptor-associated factor 2 (T55353),
T . .
r’;Fgggf%r%ahgmer a?nbébtﬁmg of REbEizide \/\7311884) 4. M cationic
r epappidesraresprgsant mnthe ynmmrbmonsﬂ the Amamzm)st responsd to

[Sj#l%ﬁ@lsge : st(gh %Ag?ﬁ}abbﬁ@n@fisﬁgggmﬁﬁéxga t‘?le (’éTéh%g gtsc%é"l)nbkmes

( ANHISR gidBjote thiairéoeuiamdnt of infrarecall Ow)the pmqumtfeduaot i des
are up-regul at ed by cationi c peptides, as seen in

5 b LN S g

1 BrhbtAdédidid diemotdoNe ah@b‘tﬁﬁt;ﬁb infearireatoy phelidhena XSee] Sithall, 1991,

: | 4983) , IK t oki
ook 3B 355 chemokines avereawhahlecufessel gophelmarely 29-80
ea{ebmua 19 WhiBth'2R8 emg&le%u& pd 4ikRdGto tW6 stbgoupSANHiEH Rave two

The rel evance and cs:;l ication of these results are

c ol fterryinad cysjeings separgted by appele eminwasid €CxQ) aed P mhiphhiaee two
3 t
(ST LBl SHER ROEL IRTTER 1P SRS

onst ost c e
C ommabetrs of 1he 841ibgrourHxevigyved by HIQrub,aRl 994s Ecemdstll’hazmadme Sci,

caid. p e f i nv ol aI e
poféyﬁél}lc&esoﬁp réh égp@égé?‘gﬁi " macr mdﬁlgg {Za??d" "3 Thepmine
C efetrsinusidfahe &shﬂnﬁcﬂumﬁ RIANTES, MGPAD| ahdNVICR-3t Hagé been 1mphcated in

g; Fgﬁplegorb%{ﬁ ld%lgraE%é]l g%g\%ﬁgf lrét gc%g\w tlge%e grllezrigo ines. y[‘hls
anfabolvéthér g@ésxed Im«m&emwﬂs& tﬁé@empmroemélaﬁh&dzehmnals
cationic wtl des abl e 25) OOSS%BI n anot her

asigtidyes of MCE- ﬁv‘éﬁf’? &ﬁﬁmb\ab?/feé'éﬁesaOer celanst amige fermingd §g
anreﬁgl?e@tof k%ﬁTE§%QH&&§hdoﬂQﬁ%¢nétl§Hﬁﬂé [oVthe %u'ﬂmt)l? inus 8es

a host cell polynucleoti pol ynucl eot'l
t h&ANé’ESOnv@amnm Itlyep:éagnotags mlmlnv ewbilizationaader exmymeir¢lgase

t h e&g{}{t ?\6"‘ %\2: C%E“‘%g? “é gmﬂe rl?ﬁé J. AE%I]Q& fom '29{‘ 16’;21

pr Hﬁéhdﬁouﬂfdotabsleﬂe% .bez&lhéh@gmﬂ 259%26(B§m&ﬁ$0rﬂhy,lo$

co the. specific f pr.essi Qn

€ oefiEe TRE o Bemddtlic SBR e neeti e Bedue BAF & fosble
| nmufi6y 6feTyraspae irg 80'@ 1agaietand 9kng) E&Sﬁ&tim}d lindi€atig that
septic reactlgn as reveal ed by the |ac

upEsgal EaefagR obthis Aerelsalso Ay aXiokin SIS Ghemasactivctiyity

' n(B%EII Lt'al aygyoNerB6s BR&H. 26P8455944Y). reduces or bl ocks
the inflammtory or septic response. In yet anot her
a?ﬁect 15 the agent reduces the expression of TNF-a

P2 Themegnomeki frrms pE alliehempkings ehasasterized fhug & shage
| Lsiddifoant ~J,tru@turi]Ll'nox:'n%l §1erth$ hitfRe aQem@r? gtrﬁérurgs %l{agﬁ%ﬂgroups

I n anot her aspect, e I nv nt|o provi des net
di aredistipnt| While the zmqndeaemr goeiuatsi afthebfyarslat chemiokinpept velgs

ansthg]rethe%lemggc SHR0RR r&fj the tWo Igrl'lo(axlpsn ste %grtnlpl%[g:llycdiﬁeelggtl. gﬁs

additional chemokine, lymphotactin, which has only one N terminal cysteine has also

been identified and may represent an additional subgroup (y) of chemokines (Yoshida
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to stinmulate elenments of innate immunity. In this
aspect, the invention provides a nethod of
identification of a pattern of polynucl eotide
expression for identification of a conpound that
enhances innate imunity. In the nmethod of the

| nyent 19u%, FBBS bk t3681155.966.50k 'K‘érhep& afl, fb@htfcﬁéhc.@f%é 6:1395-
pol ynucl eoti de expression for cells contacted

prés¥hce and absence of a cationic peptide is nade
The pattern resulting from pol ynucl eoti de expression

| ”[60'281 ﬁé&?t%ﬂs‘:f%r Gfemto'ilﬁ?e?&?%:ggt% tlﬁefel%ﬁ?aﬁﬂlﬁf?fz% tp%a‘f%l%‘tc&? led, 7

Fnnat e
expamnﬂmruesiomhmrre@ptom:m isn(Sedy ee\pevmg»ri&mh;fR Q19%4s Trends

ﬁﬁound ﬁg"? Iisddey il’J'&i BEpp e M. r£§9}y§1§h €. Tomingl 12:593-

t h633)r(e&ﬁmmoﬁblrﬁihfg a@&tto@@ﬁé?seﬁb@tiﬁah&ﬁsthcﬁesl thb SRdvViRatof
nhances i nnate immunity. |In another

d t
5*55{3 PﬂgﬁéceP??gseﬁi‘?‘rbb‘rf°ﬂ§'6%fP‘H%§f°86§?ﬁ6n iigend higgling, Bxamples
i d&é}ﬁéﬁstr@tﬂlg' the :Bﬁns’%bf?y ok MAitokind rée Q@ep%@ CKR-1,

t he COI’TpOUﬂ ? | nvention sti nul a?[g em) I née or

chuhiskib M@&ﬁ%mdé%mbs@ﬂw et eheldki Gl B 41 DHEORE KR,

[ CGARh B ENTERE IS Bl M) Bl L R85! P A B,

NDz:zo M49539500)fvmd OVIOPKR-S, MibielZhind sSNAOEN'BES, Mamnq aWMIBTIB

Pt KR D 13985 i B PrE AR DR Bt i MG e 15687 574
n UEbﬂirﬁcsﬁw pssEsd £udptor (keWYds the DEEFY hxhngaﬂpmem ba.aps&h o and

ol ynucl de expression atternlnc
o B es GRSk G pi AP leAior ¢hets 2pUaT dbt T ddaNeatsral.

pr 0994NBlod A RBUAISE; addSHRG IaPOiggﬁ eﬁBFH?YCHeB:C b&@ ?zz@tatzz@s‘)e'rhus
not Iinmited to, rlngflnger proteln 10 (D87451),

sethesequensead |smcwkh@pqiog<¢wy@nmmg(cb@mlo@®7apd their

D@%’? J’%aﬂ%ﬁgpl ér‘A@%i act?)tvogth?lm ?%%Otlel(rlcxsms&

FEM 1- like death receptor binding protein (AB007856),
c al09@Pslinrons agpeeto e Gyesert ymuentiernt provides the meexfnorﬁpdt&ﬂs 08luding

(AR by RIS o B Fporc

(DsT0g6 r¢ctlmm1| h@s&eﬂu biinytinie a:ﬁbettr aoiethod bOidedrifiation of a

CrRRBE RSl Ty FRREIeR ol o Solayed e e B Seier

Ki infiamatorNIidOQAS bEhts iEproditiéd, rwmmh@ regalaG&O?s@i&red by a
unknown genes (AK001143, AK034348, AL049250, AL16199,

ALEEPYE BFPUSd aﬂyserﬁs ebrmmpiophindeingagents inglude; byt are not
anphh&l toeadietic hbé‘pdpy%lad/dﬂhﬁ&ee(m’Sfj ﬁg@%ﬂﬁcﬁ@ i@ P )Lz;n%yd? C>]/)G

i ncl udes expression of cell surface receptors t
i NPNARE ipagt blagferiger qtlilqnbﬁté@rlatl eompasentaoiTbe ientificatioreis tperformed

(B0 Rh kB OhSEOKY! BOAMERENE AR e fhtRRGry

noindéding ageelstaod fu?thétl.&h&%ﬂr)g with &l nnronmepepﬁxm eithboginoitaneously

rece tor perfa merrber 7 75)., terferon
melalelp gt gl.? 58y of %P&éﬂ?@eqﬂee 510'56 presence and
f aﬁsé}fce bf thelcfidh?Opeptid€ IsabServed@nt @lchalRe in expression is indicative of

a polynucleotide or pattern of polynucleotides that is regulated by a sepsis or
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receptor (AF053004), coagul ation factor 11 (thronbin)
receptor-like 2 (U92971), leukema inhibitory factor
receptor (NM 002310), interferon gamma receptor |
(ALO50337). [00381 It is shown below, for exanple, in
tabl es 1-15, that cationic peptides can neutralize
U herlRdtacdk £ RABERE a gt ﬁmnﬁlbgmy Mn@ﬁllc%‘éHtlm%s IR hinother aspect,
i nfectious agents as wel
t r thedeventian mnuﬂewmmbgndﬁ ndeméled bn Ithesmeth@d nly by
dovvn regul ating the pro- inflammatory response and/ or

5" {30 ORRAHLR, <20 byl BIER 43l e LR Sethodr AT Refing
r eéqmmsgounds that ¢wg>éoc$ sepsjs ornnﬂmmngiombe affettgrabe expression of

ﬁ]e Polyg &cﬁ%oél\agl suchgr oeI tt:oghxgﬁss?gfhlﬁa)% EE%FI}egL%i':egu ap gn or down
com‘guramdofbypx&msmm By identéfpiplgicompounds that doherigded thdQppsis
is.seen fromthe exanpl es beI ow that c¢ationic
pemaFt&ésa"ﬂH\?écag RlofstrdAmpe inflammatoRnreseRiic fepROMRRssthe present
r eHIVERRA alsd pRAEAOH RiXthokdbf tdAdfy 3RYhAREIsDF idnBte immunity.
%gl ation of the host inmuné response by inducing
émpmélypthe Present inveatian RroYidessompeundsiibat areoised pridgntiéied in
nl;%h(;dgcrwtrrent of immune cells to the site of
ectl on t not inducing potentially harnful
pro i nflammat ory cytokines. Sepsis appears to be
call¥2dl Candjsiatercomppurds aseltainesl g widovariery efrfrancesipcluding
¢ AR bl E nBH oFARTS, KRLLARLE oBERM: I ALE
i ndvatlabplg faxmargiomi andidnfettadrsmtrmsny of ewmm&ee&ymﬂ organic compounds

eSSi cer pot en .
or B AR Db R By maispecer nd e
ac bhgb@bpttalls Ahltesrdtielyclbrhdids ot hﬂaﬁe&mn&%ﬁﬂh@ﬂﬂm of Bacterial,
t he E€S|c chani sns ﬁﬁlnd the effects of

skl Hg it P afsypilablesonipadily pepquged. Additionally,
Naﬁater@h@fgﬁmharaauy piRubdatibFRtSs knd\@epduhd 4r& fRR@NPRodified

bacterial infection. MEK is a MAP ki nase ki nase that
wh B¥ough cpR¥gndenal ﬁl@ﬁ”ﬁiﬁﬁdﬂ’wlaﬁ' @ad bipehemioM Meaps andk maynbeused to

ER oddck csmngmi llaw}.ﬁers. KGGWhah s-}ﬂ,a&le ﬁ)a e%mh%? bk Q%&aed to

rzes an tran_s ocat_e_s t
ac directeders randemsbemisal medifications, suahias lacyalstlﬁ kikglation,

oS B AL e BTSRRI B
vvi hgeinm araaalmfphmgmong%ignabclﬂefsamwhmg |bmnncbyuﬂVEK (e ipepuides,

NADPH oxi das | ay..an inportant role jn
e RS e sRa ety A B8 er T P PO BB s
BY polpdpasdsi pyrurolvies, &eﬂﬁc&ﬁ&orﬁkﬁauﬁh@ﬁ&n%b@vstmﬁxral analogs or
cationic peptides have an effect on bacterial

i nFBRipyiens hewotat i oni ¢ peptides can directly affect
ki nases. Table 21 denonstrates but is not limted to

MAR 0SOINREHa kR wwdnem& bfi@sceeearn@%&ag) r'hcmagl g@rﬁht'id?ls which allow
response to peptide. ki nasés incl ude MAP ki nase

Ki pepast @t\vabggg)commmd and the polynucleotides of interest. Contacting
includes in solution and in solid phase, or in a cell. The test compound may

optionally be a combinatorial library for screening a plurality of compounds.

Compounds identified in the method of the invention can be further evaluated,
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ki nase ki nase 5 (W9649), MAP ki nase 7 (H39192), MAP
ki nase 12 (A1936909) and MAP ki nase-activated protein
ki nase 3 (W8281). [00411 In another nethod, the
nmet hods of the invention may be used in conbination,
to identify an agent with nultiple characteristics,
. BetecRedP1Bhéd) %q‘ﬁkﬁd@d ail ithe 1516 bigBPR QIutloABE hftd %nfdirfg to a solid
act|V|ty, and the ability to enhance innate i mMmunity,
i NSYPaeTE byapy imethediuseplly1enrting tadke detectipy of a aapipepnd.| n
another aspect, the invention provides a nethod for
| NfoRB1] GéhefaliSt Alife BEthodd Yr3Rd inOlheioR, 2
rgma! nug e||§’c aﬁﬁ'@ th.ITp e ofn &ﬁg su%mm%gtm iS8tAl:E to
i ddesedt iyd logate a poliyeuaiestide that eswssi:nsdnpne peocess of sepsis or
pol nucl [ at n
ninfaiiafiGh, SceTHRRES MuCR s Pol U ETR a3

pobl;mue:d b;odsbsei@mgl the éi@bdsaoﬁfn tha presartpane abskiredf the cationic
ted subj ect

non- anot her ect the jnvention_ .
prB‘?P“a“e he Pﬂﬁ%&ntﬁaﬁfﬂre&m ﬂﬁfpé?sm?gof}fg Sipnic BEPHdR piEd wefol in
| nldantﬂ‘gﬁgﬁhdlﬂﬂnaﬂi Béthgiind$ thaidan iMiBik Bipresdioh @f the épmyh@clainde

u J ec

thes t by identif i.n the nucleic acid sanple

%‘HP?‘%P@PS‘%S{TplPé%@%HOTb at tsevell knownto pre efgkibhin ghe art
poihxmbﬁl &Bﬁc‘hg BhériiPAIS SR &Btl@gmﬂe¥k§€a§trg%\lc the abilit arf é)gptldes to

pol ynucl'eoti des 1 n Tabl'e 56 or as co
a biodtd neeeptare andsangyme binding sitesrnddbysaan befiseiheblock or stimulate

I nglg{&glcgﬂ‘eac‘il!ags %%rg aﬁm Ckl[]f %(I)lgg(}ul gul’?ﬂgﬁ? 8 Bﬁ,%:t | ogeﬁn of

aSpoljmﬁcledee d:xerstlexd sitrdlar G thzmolﬂ &@&b(pn\eesmrhact]ﬁeeﬁrbﬁnéb"lﬁf a

0si tive bacteria v arasitjc
e B Bepidey e coipaubis lsh Sttt i Aampdhlasopcb epsis or an innae
pr M\/mﬂﬁ&es’poﬁ@l i thid rBixirief] €heoalb RIS pemtitiep 8t the inveMiondwhich are
subj ect, having, a state_of infectjon identified by t he

- b iekiReS Stssees prbinfiammation afcanharsers\pf insriedmimyeiy are
W' bderd? 8s WoRfi thel lﬁbnﬂﬁEﬂBQ%f QhdiGorRAP0RRpoind thi 19}98@ hép%@ "And

associated wth he activity or presence of
i ninflamngtien a@anhamcennnstegn@unng mol ecul es. 18 100431
Exanpl e 10 bel ow denonstrates this aspect of the

o VRS A can BRSE i R thmole BBlcf, fepeETHIAL obiifon i o
bawidespredd abdjsy tocradice mhe(expfesmom oi'rPOd)}fnUbléhmyas pegutated by LPS.
ﬁ ﬁﬁ%&e& eRélottgim ry tﬁgh l%rp s oni 5rsm§1\¥ aﬂ K}Ie sHmB%m)s seen

i'S an arrar e U
| nqhamgecterxdn;s mt’aemgmgaﬂm&tatma Isbchsds@enaer ambarnadévaced witite blood
nventi qn,

41 | [ I th
ST T e
f a@b(ﬂém riggobbt the Fam@bngﬁdlog? SNRpSES.| TheWhasid meBhdnfms of

Conpounds are resent ed whi ch decrease

exiflagEptien yid sepyis are r%ecbt &t Exapple: 1. coohyswelsetidezarmaps wengy

ac 0

SChBEe {3l IO Sactln S Pl Bl o
i Semnhelmhtdbo rSIpSmflcmﬂyﬁ}(é)Ef-fébts drmoven b4, @0 dlefélféﬂcipe&lhe

nt| r oV t of identjfying.a cationic
p e'fﬁ Y'H“S'%nget prp%es ér}fiugﬁ.{ﬁy Qﬂg g/ferecﬂbserve ’1¥1e t;goles sﬁow the changes
seen with cells treated with peptide compared to control cells. The resulting data

indicated that the peptides have the ability to reduce the expression of polynucleotides
induced by LPS.
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CXCR-4. The nethod includes contacting T cells with
SDF-1 in the presence of absence of a test peptide
and measuring chenotaxis. A decrease in chenotaxis in
the presence of the test peptide is then indicative
of a peptide that is an antagonist of CXCR- 4. Such

PO TS 8 B B R ot
congutrdligiag éredititriatioh bf innyurichell by Gram pesitbruhd Giraa negdative
exgrrPI e, | B Exggﬂ.e 1@ (.see al.so Tabl es 6_2ﬁ 63). In

t hagetegiel products. cadditionally. jbismoted dhat gertain Aol iBMpIQR; bi ¢
fg%ﬂ%ﬁﬁc@'oﬁaé&fk ad\wh-te3enRel %?Qaﬁ’é}{i& péphiabs, 8€det ¥drihYin table 24 such

In one enbodi nent he i nvention provi des an

i se HeRH(ABBY N, TLRIT D G93) LR N4 1821) aFNR eecaptiotassociated

xR SR RIS e Betpdt A DI0) TP receter,

or supexfarofly,Rnerhbep i 2 KW71G84) i BNBregemér sGperfannily, Aemksr 1%

P. X4 i. of A.or.V_and X5 j f V
or OBy e BGRE reoa e Rt B9 o
| Nbdtaltl €A ADUT19a), 8L 118tredeptor 1| €AAUS2489), bRk YRVA DG a2 Q

ID NO 5),. LRCPI APVI PVCKK (SEQ ID NO 6), .
KS?&IW/Q?%SL“’? 'E}E@gf"lﬁ‘e%?’ Cg‘)‘?"‘kk%ﬁﬂfjﬁﬂbﬁﬂ %WBR‘ talkde@p pygh as IL-1
NCR afitagoniStRdmolizA AYTEYR8YISHQ1D R B (AN488598), TNF Receptor

LSRI APAI PV\AKLI_é) Eg | D NO 10). [00461 In anot he_r
enenberct (AAKRD416l ENFiresapior oembrers5 H1P8630)) ENE dedepiop member

caf oM t ' j [ c f .
GonLPR 104988, HEGLAME A BfteREL B LY FESENS OB  Idfeivt
( SE@ly|goo Wb regpbhse 2MAd4E1938)Xbr CH2dAA92T710WThe frel&anés, an8,

'CI';, a&?ic*N}!on)é% tllress%?eg%’tsoag&r(tzo:lr\@nﬁ%%l?%?nazﬁ%w%gﬁ(%ibatogrﬁ%e.géxample
i s3 déerRortrates thhs such pdftides @ ndbganghipsderpohfitatP@Ricity @svaads the
the inyention include, but are not Iimted to:

DLPRKEES ABESPIEEQ | D NO 12), SELPGLKHPCVPGS (SEQ | D
NO 13), TTLGPVKRDSI PGE (SEQ I D NGO 14),

SL o B4I0mRLEAhPle(45E€an bBsddpthat te cadidoi JepERYBViRe (nvEkdionlter

NO. 16) .and NLPDLKKPRVPATS (SEQ I D NO 17)r. [0047] In
anBtiruicleohie exREession in MacroRiipgh PRATPIBEA) Fellss Tha resuléy 2fithig

| | B&ApIEHWARADro-RERIhAfr) PYlyRECI&NdBIArE Qo s Ltf}r% i
of th.g generaIthfr%rrmI a_(lgg?rr'al a C)l: i?x‘éxs&%\‘/’&zﬁx XSIEOnlc
( seeptifes (Geple 28) wherpasantionflapraatprygioliesleatirtes areapcregulated by

gféaé?”iﬁfe{’mgr(ﬂﬂﬂeﬁ is one to four chosen fromA, P

s one or two aromatic amno acids (F, Y and
W, X3 is one of Por K X4 is one, two or none chosen
f r 933, Inpanotyer aspecithaniaversion prayides manatinde idsntifyng dnragant that

s R

. h .

[ n%f ¥ ée,s u@ar e nﬁ t 1 ?ng}%g%h’t%&osg ; MﬁﬁK ( SEQ

| Dpdiuclebfidies tRRAMYNHAWPAIRBEDt{dB BT of v8d MOInn2© Ymmunity is contacted

g SR Dl it RARAASICOF (e polyhUclEotae 18 deretmmina Hoth 1 the

| DVNIOA™ 285
presence and absence of the agent. The expression is compared and of the specific
modulation of expression was indicative of an enhancement of innate immunity. In
another aspect, the agent does not stimulate a septic reaction as revealed by the lack of
upregulation of the pro-inflammatory cytokine TNF-c. In still another aspect the

agent reduces or blocks the inflammatory or septic response. In yet another aspect,
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(SEQ ID NGO 23) and RRRWNKWAWPRRK (SEQ I D NO 24).
[0048] In another enbodi nent, the invention provides
an i sol ated hexadecaneric cationic peptide having an
am no acid sequence of the general fornula (Fornula
D) i XIX2X3X4X1IVX3XARGXAXIXAX1IX3X1(SEQ I D NO :25)

wh ! D i
o St b B P Sl il iRl
X3limged 6, I1S] B,NL-Dllod2 pAd@AD-12470sand IL48, V, Mor R
Exanpl es of the peptldes of the invention include,

nclo038enMRhentrd ibd-8 d B HRN oV ARATRE el SishicRore

KKiAlIKHMD yREEDAMBIRARI de§ QEth Dsd‘&ﬁ coBPpunds mcludmg cationic peptides

TG SAE R NN
31ihethb@ B AEntifitatén dfla pabetn oBARAEH: M Bkpredshth beM@rmﬂc%bn of

provides an isol ated hexadecanmeric cationic peptid
had% FeTEPosRd 818 erhances innatsuanéy ofn haaethod of Hie invantien, an inita

c .
o) g RO BRI T e
potndrabsgnce bz eptidnig peptideds ndd¢. SThepatttvn rpgultipg flym Bolyigcldatide

sl S0 CapegorBefls st B3 i
ExAmpaitera obpolymmqoepds expesssioh id then detactslt ih aie prmhwlﬁ a téyut

t % ted t RTCVK | RKRCR D NO
ar e nO q R\/ elt@t f@]po‘yﬂé [hat 1S s|mllar to the

E&ltdéM dm/AA/BMfé&)&&E@: bﬂhé\l@luo%ﬁ) tidRRX ARG a@o@&x
(SEQ I D NO . 36), KRTAI KKVSRRGVEBVKARR (SEQ I D NGO 37)

anrgabenees ASREF TIORRIGK IngResheTasReSt, tta%n)werp@omavnden compounds
an@hhpe iRAPRAI 1mtab0\t/ehr§ethﬁd’se Th LAShd aec BR c%g-lp'oﬁrw Gl

| onger cationic eptid aving an a no aci sequence

of invemsiop stimplates f:@nmklum ¢ricbemeKine f@yeptor expression. Chemokine or

CUERERR RS L o SR, i
A CCR2SCCR4, ICGRfd CXIRG MIR- llanl&nM‘lIC MlPd;Galpha)SMXDP 1f MOP.2,

oo R 4 M o FANTES Bl ot e C o

peptiael pEﬂldOW&Mﬂ%ﬁb&WbﬁWkﬂ(a&(ﬁ%@ecﬁlp NO
40), KSKSFLKMLMKALKKVLTTGLPALI S (SEQ ID NGO 41),

E&é@%mﬂ IR FAPATRIESPE: EEesoon oAl e

M%blﬁmémg nusiB&idel) Heh pAétintBiRfn
KQ'(L FAKMLMSALKKKTLVTT LAg( l el D NOFA45n 02 5r¥|. :
yeR® Lyvistentides anay daglyden but afeh'é?‘ |“ﬁ”0’éﬁfq &R ;S'FB‘V | m@smalﬁ (D87451)

| SQbiAd/BiednfHRGRtein Rida®OMASK (AB040057), KIAA0912 protein (AB020719),
KIAA0239 protein (D87076), RAP1, GTPase activating protein 1 (M64788), FEM-1-
like death receptor binding protein (AB007856), cathepsin S (M90696), hypothetical
protein FLJ20308 (AK000315), pim-1 oncogene (M54915), proteasome subunit beta
type 5 (D29011), KIAA0239 protein (D87076), mucin 5 subtype B tracheobronchial
(AJ001403), cAMP response element-binding protein CREBPa, integrin alpha M
(J03925), Rho-associated kinase 2 (NM_004850), PTD017 protein (AL050361)
unknown genes (AK001143, AK034348, AL049250, AL16199, AL031983) and any
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pepti de having an am no aci d sequence of the general
formula (Formula G :

KVWKX2 X1 XLIX2X2 X1 X2X2X1IX1IX2X21FHTALKPI SS (SEQ | D NO

46), wherein X1 is a hydrophobic amno acid and X2 is
a hydrophilic amno acid. Exanples of the peptides of
t hg

A R e B il Prpo el PR el Sfression paten

KWiShidesTixivBBaia ofddTlALRIe3& epSECQhatInayOncldds but is not limited to .

AR ST &%&%@@é plgg %ptg )(z94155 X81892,

KMHSRMMEWRRFEH@S&K%GS@X&E@O!::% N@tc rﬁaﬁf) aétdptor 7 (L31584),
KWKHAL MKAHMLWHM FHTALKPI SS (SEQ I D ?%# [0052] In
st [4or aersesiiaclontrseR AT Perfanpily 'F‘?fv'é"ﬁt”d% 78V iinjerfergmgamma
| splecah&d QalREs)! @ytolﬂﬁ@nteb&fornﬁ%'f&worain AFOE90 37 CiAds T cytokine
sequence of the formul a: KWKSFLRTFKSPVRTVFHTALKPI SS
( Srecentey (RE053094), @pagumgmmllmwleWWMPh@sz (297D

e
'\Iﬂeéx?e@x? (l)r{hgrgéw fa-gg)? chEﬁtm (le]\i;ﬂL?%gﬁghltn?egﬁ H)?/l gfr{eﬂga r%!:e{ﬂtor 1
ot b&IL0508¥Dei ns, 1ipids, and nucleic acids (e.g.,
cel l ul ar conponents with which an in vivo- produced

F 038 Kol BEGN! Rcetorh 07 BB 51 b SHSF Py

90%14mahze the hose regpdnse fOMB dignaling niclecditsiod mf@dusﬁs ag@mls asi®sll as

BB e B B s e
polrfiampiatode Fespdtise YhdiiChipt iR @bl atipah@iiil- R@lamnfafr) ¥edpdn¥ée
conservative variation, or variant has a detectable

acExamnle5 shpwgthatring gatiopis aptides canaiincthe hest Faspgnspto paghogens
ang} lddﬂélhé‘MIQJSX ofGembkinks, wHicH profBie tlmeer“égr%rctﬁ!%%t varemﬁ'nune

t he’ anal oy, derivative, variation, or variant

acesligitq the sieoftinfeation: Thetresulte erle\scpmfynwﬂ by lam in peptapplisation to
frfewhi ch the anal og, derivative, conservative

vari at i on, or variant is derived. [0055] A cationic
peptide "variant” is an peptide that is an altered

f o039 1t is seercfremdhecaxdmples belaw ¢hay emqmtepepﬁders haxeaarpibetantial

ﬁ'nﬂhg ?1011 Vi o@ﬂtes onEEC t‘?‘n%ge%s %‘?{h assig? l%tre%x?anpn 8f the host

eas & oA n et &P ence
| snrsmixmtreslponmdayl mdtmmg sebepune:s;sm-mﬂakndwtmyyespiﬂin thar fior example

"refer e e .neans ectloncpe
of PRSI BRI & Frmimg golnér fhslie phinf4ston By iducing
f opétertRBy harhifOIPrdfinTdinratdiicy@Rines. SkPEis WpddaiQo bé\@a%Jsébgln part
or conservat ive variation is derived. Included with

t hBY feuerhelming, pap-inflammatory respese ¢p EssHiPURASEMAL Cationic |
' nﬁéﬁﬁdé‘s%n@lhe'h‘éﬁ% aabzﬂﬂ'chd Ofgsp%f\seetﬁ‘ﬁgthgéengﬁ? uﬁﬁUnQ Bh Gnti-

peptid (e.g., 30-80% of each of two catfonic
pew{lpr@g*ggory msgqpsq: Aed aygpiEssingecepeiptpotéptially harmful pro- mﬂammatory

responses.

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

MAP kinase kinase that when activated, phosphorylates the downstream kinase ERK
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in which one or nore am no acids are deleted fromthe
sequence of a peptide enunerated herein, provided
that the derivative has activity in which it enhances
innate imMmunity or has anti-inflanmatory activity.
This can lead to the devel opnent of a snaller active
- MokesGhdefulthiegtilaita s WRich B4R dihdrized ¥nd tRASIOEAGTO l:r% nucleus
am no or carboxy term nal am no aci ds which may not
* be wherguifi activptesgranseripging fastprs suehe Elk-hiamedify relynucleotide

an £ t.

Ei résglol'l]_ Wt/ﬁ;% kﬂﬁgéégm{'é’ %e%é lsﬁoa&’r?f& Vlg'l I§1\r/ ee?ﬂc%ﬁm 6)& Salmonella
pr wumdadogphagbsl Signad transalactionflvMEK. kinase hebsS ADIPRI0xEdase may

AR e s Crofif el et bt e T

C— affédiing ee MIAP ikvaibds\a6 Shoveh Ilow (hetcafiéhid pépuﬂ&t Haye an effect on
gers and N t er m nal derl vati ves can produced
an

actgrial WiRCHAn e SHIRC Reptides roR Airecsly affp@d@maa%ss Tale 21 e
| NY&RGrsRAted mlléﬁﬂﬁ Ilﬁﬂﬁéd AP Kkind2e BQ!'yHchecde @{Hrﬁssloﬁ LHElges in

or derivative of peptides di sCl osed

pr eespanse forpeptide: _a‘he k@ese!s mglda%mélrmedanasrem(ﬁwwo ), MAP

0O Rt ihse BOWRLE4) WRPEnasd) 993418 nip ), RRH ] P ingse Bse! 135A1936909) and

reverse sequence O pepti de "enconpasse

geMbxRkindseraotyaned weteinflondst 3 §W68281) Addi t i onal ly, an

amno acid of "D' configuration may be substituted
idbﬁ]nl a;{ﬂél!ﬁg% n?gthgcf Qltetrﬂéth%dég?fﬂbeq“ %‘10 maX rt])g Pé’e‘dclg combination,

c hemdemify gn agenbyith maltipdicichiatapreristics} ivma peptidemith an;&st ei ne

resigdues within t eq n ation to,

i BT gl ers SO0 A o ah M TP e dn par
pepy irfd@&ing BridimoRiRs FOBELT vative variations of .those
peptides exenplified herein. The term"conservative

va n" as used herein dengtes a polypeptide in
w02 e S5 Banverian Prpvides A e SRR BIFEiRER FUe of

bi glfQébs M 4 tasiAlidPdubje@Eirst @ nuElKRIBIREmpe of HRSERN¥ALYVE

variations include the substitution of one

hy ileaiifiingiie theawrlgicacidsample apolyayrletiderrapressign pagtern exemplified

| ey bﬁﬁcre@ée@ﬂ?@fénucl&iﬁﬁ& & @ssuog loy Gi lefét 2 IBU@HNJ!&'@EH il %able 55

proline, trypto tyrosine, norleuc

meEhtasIared t & porrinfediessubjeet. i enasidrsspecuth memfonqm@ndes a

po P r S, tltut

of l'ngghafi in;(lﬁ- |9f§§ Ig%I sta@@&tl’nﬁ o g %I'}%a O?llag§ug’ roma%zlw ’?eu:o?md

gl sdnapié ofthé subjecabyileatifying in Elna autibie ablulsanpllhlaqbr)@ahcleotide

hydro%hlllc an no 353 t hat c n e substituted f
on XIS BFUSR EreTEL st By ¢ R RIEagRe e XIFRIEn oL &rFHbe and

t hp@9RicTtidebe TRBIE 55 of THIEST ysadompareuaé h abi-ffectdd sBBject. In
enconpasses a peptide having a substituted am no acid

i nOf 2eest of the iNVERLARp Seistatn of dnfisetianrs duap Arfeetiongiagesison
suggﬁdlhgm’ecm Reivag 'trgz?efm?ﬁ’ m%' H%[%ﬁﬁ%fe B AR Jeggtgve

have beén net hyl at ed or am er s strtutl
WI pacterigeanit Goam p@%mtelmsenmfvusk furigal or patasitiaagents. rin stilbanother
S ubstitu
SS?%& the g%nkl}gﬁ Ip%vrtfe? a ggl c? IOgia? F)g})r%s[swa pfuﬂeén of a subject having
u ns stiatetof inﬂéoeldn ipdentifie by e above method. Once identified, such
polynucleotides will be useful in methods of diagnosis of a condition associated with

the activity or presence of such infectious agents or signaling molecules.
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[ 0057] Peptides of the invention can be synthesized by
comonly used nethods such as those that include
t-BOC or FMOC protection of al pha-am no groups. Both
nmet hods i nvol ve stepwi se synthesis in which a single
amno acid is added at each step starting fromthe

C {6043) R¥amME 18 B@o@%%b%?ra(e@%s adpRltioB e inwhtiéh. - Specifically,

Current Protocols in |Inmmunology, WIley Interscience,
19¢rble @Jdemonytratgsdipat berhMBK and ¢he MA@HHl sidasinhibitors coelimit

2B P a0 30 RO B8

Ve kriggletsal MEK kinaéN T &nin eS@fﬁB le o8 how bd&erial 9Gr2ivaPddl be impacted
Stewart and Young, 23 Solid Phase Peptides Synthesis,

Fr By ghanginghestreelh Hignaling molemsdes. pp. 27- 62) using a
copol y(styrene-divinyl benzene) containing 0.1-1.0 nmbl

an{eud] b (o0l anomer aspadt oftBETH vBAHSH) cSthpdu8'ArE Blesented that inhibit
synthesi s, the peptides can be deprotected and cl eaved

f 1 4emalideriyeg) f?/‘ﬁ@'r BPE Dendured chematexis ofilipalisHFComppunds are
anLRe k;r%sén@éd Wi ecldadt éx RQbS 0 $DRY- rece‘ﬁ{e of. eguch compounds also

evaporation of the reag nts e peptides are
exmazactead ah amngqnl'rsemplohnjme)r ofv(a:XﬁRat I Ynazspedt thesiavehtion

SO ' ch h [ e crud
%ﬁéﬂ)ﬁa‘éFa cﬁ?’ﬁ»‘mc pe'gt‘?c{e tges art a1 :tglémlﬁﬁ?fd?kgg %jn gﬁ%tﬂer aspelfl:t t%e
t emamtumqso\asesgehetmad dfrid?dnhﬁﬁng)m c&ahqﬁso{de(aqdﬁs AtSarigkonist of

50/ id a ol vent tion of

f‘aifE ?‘F'Qeqc’ ingly esoqm{aﬁléﬂsfé ?Hw* §B%11én egirgpence of
hoamm&ﬁ ld?tespﬁéﬁnﬂéjﬁhd méusﬁhn%aﬁn{om'& O@d&k@&@ﬁtcﬁémaﬁ%s in the
by standard techni ques such as am no acid anal ysis,

t hPTesensg ek the RsioneRtiérys ismyndipatiyn ope persidathat is an|apiggordst of
Ch e, @ggm%mpUur{dg A &L&Baéﬁ% 9 é?gl: ﬁﬁe?/a?)gﬁcr a%égcl?a?léas in HIV

nmol ar rotation, nmeasuri ng SO
t heatp:e;st iTdess types Ob@nqmnds andtteeiutBity tlhzeofsmldenhopdtma@, for

0 ent al SP udes..
: so eggrgg%edlégﬁags[:e Q?c?'}‘abTes%fDE& o Bﬁgexaanlp ﬁ%&’nc peptides
enamdhmgn tohiehipie pdll migsativh ahd ehereforenhiiviral adtivityuded are
nucl ei c acids that encode anal ogs, nutants,

. e and ol - |
LA Bt Brb i8Sl ¥ BB iriscled gk pepiERhaving
r eheaminbacid sequehei of thecietlerahfdimila (Bothrlaahki al |y free

o KRR B SERAE NG heeinakingne svupar RyL or K. X,
as Bk af €4S oPASK £k 3R ¥f R bNE, XWR!dk 6f Ak ¥ dnd Mlis J)reeao?tv or W.

70% 80% or preferably 90% pure by weight, and
coRvamRrles{dhe peptives @6 thednventing melide, bygara gy lmised taci ds

| NLYCRIVPERWER (SEG@D'ND 's> eMz@xﬁ f«w:yv&kw@b%o®

used herein, "nucléic acid ers
deKﬁWV%WLe@EQdEd‘J@T 7 KK@HUEH’@W&R}@EQ D Nige 8f,0r m

of Rﬁpkgﬁgggﬁﬁé t(§’§’cg‘?19‘ivd’ 9) %‘ﬁd ai;»{@q%l i@ﬁxﬁ%ﬁg B'NE"10),

pronDter to a nucleic aC|d encodlng a peptide of the
| nﬂwﬁﬁﬁ hnra)mothbllmmodment gieniavértion prisidesai Bolagedginear cationic
asm

d er e essi O vector alr. e
P BEAE Ra B A o Bt O b G e (e B
t hE LXNEKX,X5KXPX L | (SEQED 1§9S118WhePéin X, is one or two of D, E, S, T
orN, X2 isoneortwoof P, GorD, X3isoneof G, A, V,L,Tor Y, Xsisoneof R, K
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prokaryotic or eukaryotic (e.g., yeast, insect, or
manmal i an) cells. By taking into account the
degeneracy of the genetic code, one of ordinary skill
in the art can readily synthesize nucleic acids
encodi ng the pol ypeptides of the invention. The

nu [ { [ { ' '
Cog e A neRl St 1 P By EampiaR f 2 Sepules Gt 43 il
peptdtdiesblmﬁremoehmnedam DoRAKRGIARGIN (SBQARNGodRhg t he

" eEERGERPE S R (o, 14 EPVRRBSIEGRIREG fiko: 10,
VeSLBI’KHDRLBA$‘S t(SEQtI% GNGHIISE Blsll’mfliHGEVPVE((tSEQ 4D l‘fo tlt?) :tmd
ﬁﬁ-&?q; Vi r@é‘?‘ﬁ%‘%ﬁﬁ%ﬁ\@ |<? e known in the ar a
a pol ypepti de of the |nven|t|ona gﬂgLegip?g;glgﬂcodlng

V e §60A7F InPdrBthePérBbRTiabitYth® v e dhSpréVidds anQsIALd ifkar cationic
pronoter sequence that facilitates transcription of

t h&eRtids bayinganipivpiacid seapgasecef thengenengbformula) (FormmilaC):

sﬁr | RIBIQW R, 8% QKL (BROID N 8 %?s' fpﬁnmé‘fhcﬂrdwtﬁéa and CP12d)
re | Catl on, and "a rom)ter
pol yhe;reine’ﬁtls d@esmtfhlatchaseh dwn’pheh ot RpXcisoeé ectlwooanoméuctaheno

ynug ggaIQdﬂ B(s Stedf P o?'k ?(n:ise bnI ottvdoﬁ%quﬁwgﬁle sen F romA,P, Y

arl ous pr
i nduw dldeXsdm dnectonisreé thasén/from FOGAR. EEsxamplas i tl‘bfpepﬁde’s oZ@e

th T
ot T Pag i it s R BB e vo:
ar g9yl RRLAwwﬁAWIWARRKG(SEQSDmm I @APYWFWAWWRM YSEQ ID

cell. [00601 ansfecti on of

r eBNGsi2 B%W’ﬁYXV WBWPéVBRBKl (§E@fIDtN@ 22) RAAFKSA WAWBRRK

caygg Ridj: 24 EPWKER 'l known
to(th(%gbe skl)isflmggzl n theAart Foﬁ&gxanp e, y\ev\here t he

host cell is E. coli, conpetent cells that are

c a[MBLIngmothrpenfndiment the Invention epeyidag an ivotaed: eaadesaBiepic
MyCitonRpe W haUﬁ%Qﬁ qmrrM%gﬁe‘?lcé gﬁhgggnelral formula FoEmula D):

Al ternati pnysi cal nean Su ropo
or XiXiXsXeXry }é:é@RéﬁQKa’ﬁa)‘stXIS(éEQ 1B NOt 29 pdreedin Xi isaink'omsvo of

R B 35 o R i

cafl, S,e\'ll Ptor Admdéﬁ is F rit U Mo tR. cletanmplds\of eqiepiided ®f the invention

ot S0Pl REMark YR PoR BRI i §6: 5,

eI mswnmsmmvsanudm mnem NON27), RKPA IRKVINRGMDMRRAR
'Host cel ient cells" enconpassed

by (SHO Y R RINRK S DY RGRKINR (S50 T e 20ne
”UKU?J\Q(‘@RNH&;MTALHR@K ﬁ‘wmﬂ@ §@hnfie used to express

t he }gg t1 des nvent1 on. The term al so
i nBR@dé% A&WBQWMRMSE@dW@nﬂ)OY host cell.

Preferred recipient or host cells of the invention

i nfdouﬂeln'%tlll GRAther eﬁnbo@i‘ﬁ{eﬁp he i d@w%@f&éghﬁgél@ted hexadecameric
al

hough ot her G am negati ve an
baeationicpeptidelnayiak an amihormaidrsedjieace afahé germrmi famghrFemla E):

K nRY%g)&&,gkRFXﬁékG&?ﬂs)a%%)H (géquaﬁOzl ﬁ? ,%ﬁe?eiﬁ '35 is one or two

of R or K, X; is a polar or charged amino acid (S, T, M, N, Q, D, E, K, R and H), X3
isoneof C,S,M,DorA, X;isoneof F,1, V,MorR and Xsisone of A, I, S, M, D
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expression vectors contain an origin of replication to
permt expression in the host. 25 [0062] The cationic
pepti de pol ynucl eoti de sequence used according to the
met hod of the invention can be isolated from an
organi smor synthesized in the laboratory. Specific
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DNANRAFAKRMEMK ALRRY TTAAK TS @mmﬁcﬂaﬁhm of choi ce
is the formation of cDNA sequences.
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CObsd] h ?& #nbINEr &rhiSddhif, Sthé"mvémloﬁ ?ovn&j&rah\{ﬁqjat&f er cationic

reverse ranscri ptl on of nNRNA i s abundant
dorrpHdechaving animino aeid sequenae gﬁthr: evredralcffm@ém é’cqrroula G)

g’ﬁﬂ;’lﬁl‘g@? é(gg xz%%”x%ﬁ X3 dx‘%ﬂ‘ﬁﬂtﬁ&h@,g &k HD%‘VJB? "hefein X is

even rare expression
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i ntravenously,

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

peptide having an amino acid sequence of the formula:
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intraperitoneally, intramuscul arly, subcutaneously,
intracavity, or transdermally. Preferred nethods for
delivery of the peptide include orally, by

encapsul ation in mcrospheres or proteinoids, by
aerosol delivery to the lungs, or transdermally by

iogﬂgﬁgr ' oration. O her
met hods oﬁ%sm ’f‘s\?flg?ggﬁi;&éﬁ ﬁ%‘g{f){fﬂﬁ% : Yo those
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Wiile the invention has been described in detail with

t d epbodi ts thereof t
o VO EA EricCRantte TiaBE RANPEPRR oo araPraet bne

ar Rfepricbd BatfoAR: ;&Fdxdd tFoR Behnild) e 1efm t¥htaniMiMchlliel & cationic
descr.i bed .and clai ned. EXAMPLE 1

ANPGRS R AR5 PGSR Secfaretcr peptisdegubstiuted in an
POé)b{)Péégbﬁ fblafle 'ﬁ'ferté%?“r\é\ﬁfeﬁcé”tdebh&eelqeing ag}eaﬁﬁgbaﬁﬁnfcrb@pndes

fect of cationic peptid he transcri ptional
r e@fﬂbﬁ%elﬁforléﬁg + pedafiapd U'eth¢ stVE fﬁ@TmMD figgmwhich a variant,

(P
OB Bl ot pd v B3 TR LR, M A
I\/ledieumtp/)e isTheybAB Heptie|thas inchrdes ledsedpornori@loeanhmt tweationic
| t f 2. 106 | ls/.
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(PBS), and detached fromthe dish’using a cel
S Ccpfmallemlag mRigaule weuich wl@@lg@ hzugmugtprEqu amino or

t biino 8ids whith oy e d

?%2 ° ree V\Etoer g(‘)”n ai n| ng ¥r'"é-.Se h Eékégﬁ] gtg

i nimrnwirtityror aftidnflammatory activity of a peptlde can be removed Likewise,
additional derivatives can be produced by adding one or a few (e.g., less than 5)
amino acids to a cationic peptide without completely inhibiting the activity of the

peptide. In addition, C-terminal derivatives, e.g., C-terminal methyl esters, and N-
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DNA contam nation was renoved with DNA-free Kkit,
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c hé'f’F@E‘é‘“%o Tens hydraphbicomesidye such 29 troleyeingrialing detcingsalanine,
U hdstaiis, EIyEﬁ@tﬁﬁ@n)leEmﬁé R, trypIdphas 3y r8ine, -EBﬁeMe%r

i ndi cate that the peptides have a w despread ability

t omethderdire fphwot@x;@r €§§Fbﬂﬁ“lﬁf00mﬁ pyaRedaraetiduseor @rwdter,weﬂeas
:\I?)%%ggmw‘oh I:)igarg %7{'9!1 f: f“l\n!arglcl'or Jtsﬁgtlp 98& I (9‘ ut%@e}‘

own -t o uce expression o
maaspacging aad ple ljkeu Neemau hjé&phth lamgwl aatds aihdmyarEbe substituted for

011 1: ol y.nuc tide

o Erinphel o8 aspialOp i SVl icohe, The e or
LPScoals@vamenatmauhad &ftoitiphdied d’lﬁepﬁ&é’r&vﬁi@ d Subk@tisted alhino acid
and the RNA was | sol ated. Five total RNA was .used

t o ihilRes AppesyBsttulePasept AR i%b%sc seRytiasangpg agids may

ON{rR1udEldiRG XS EfADhaVe badSmeMRakdd 4 amibBRd] OHRP SiifsktuBbns will
unstinulated cells is shown in the 28 third col um of

Tabe known typirose phgkilbin themt. clgmne gspecte antibedies exised 4o ¢ spbstitgted

in 1L .

<1 REPBT | VPG i e SRR Pl g
unstinulated cells. The "Ratio: LPS+ ID 27/control”
colW947l Peptidessof ey inyantipm cans sypthesized x| cpmmginbosed methods such

ex [ I t

o Y638 60 RS, B S Bt A A 05

pe piethads BE@vé Ee@Wise syhth@sid th Whioka siapletahéhd adid seddled at each step

82'1 nuglfr%m lhg %-ter 1rr1uesso Itk?enpe%P der &%éj, 'c‘%ﬂiﬁgn, EYaIr: 'C%grl‘elnt Protocols in
Immunology, Wiley Interscience, 1991, Unit 9). Peptides of the invention can also be

synthesized by the well known solid phase peptide synthesis methods such as those
described by Merrifield, /. Am. Chem. Soc., 85:2149, 1962) and Stewart and Young,
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Accessi on Pol ynucl eotide Control: Ratio: Ratio: LPS+
Nunmbers Gene Function Media only LPS/ control ID

27/ control Intensity AL0O31983 Unknown 0.032 302.8 5.1
ADP ribosyl ation L04510 factor 0.655 213.6 1.4 ring
finger D87451 protein 10 3.896 183.7 2.1 hypotheti cal

AKS&QB%s@P@ﬂ%ﬁSﬁﬂik&@ Erééindh, BadFraftisco; 1949%p 2%2)8&%% a
|n U7 66 neurons 0.051 91.7 0.2 nucin 5 subtype
syrepestiy iy ihentrag) eontainiog)d 194 wMed agrines/g po ymer On

s efzénﬂﬁétid?{&@ﬁ@rﬁlﬁal%nh%@ it Oaa?&fes /éﬁpéé)@e}?ot%@fgéved from

15.8 9756 known .
i nthepelymenbytragg@envich quid HP A 0fcanisobd fon aliwit yMubhcam at@eC.

L n .
gtﬂg'o%"ﬁf’%idﬂ?ﬁfc he te%%nts §§£$[?t p‘? fctr:gc;ﬁ fro nl? ?ymer with a
r ed:%m:elrc aZId slahl&oh,av}nlali is thilyaphilived go yibidlt tﬂéﬁ‘ﬁ&@m@!&ﬁﬂlﬁﬁ‘he

o oPSPigeGsan R Ruia ) e (3G dues 85 69 Fliatignen SepRades C Keusing

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
liqhid chromatography, ultraviolet absorption spectroscopy, molar rotation, or
measuring solubility. If desired, the peptides can be quantitated by the solid phase

Edman degradation.

[0058] 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, mulants, 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 can be used in lieu of in vivo methods. As used herein, “nucleic acid”
refers to a polymer of deoxyribo-nucleotides or ribonucleotides, in the form of a
separate fragment or as a component of a larger genetic construct (e.g., by operably
linking a promoter to a nucleic acid encoding a peptide of the invention). Numerous
genetic constructs (e.g., plasmids and other expression vectors) are known in the art
and can be used to produce the peptides of the invention in cell-free systems or
prokaryotic or eukaryotic (e.g., yeast, insect, or mammalian) cells. By taking into
account the degeneracy of the genetic code, one of ordinary skill in the art can readily
synthesize nucleic acids encoding the polypeptides of the invention. The nucleic
acids of the invention can readily be used in conventional molecular biology methods

to produce the peptides of the invention.
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death receptor AB0O07856 binding protein 2.627 15.7 0.6
grow h arrest AB007854 specific 7 0.845 14.8 2.2
cytosolic ovarian carci noma AKO00353 antigen 1 0.453
13.5 1.0 nyeloid/lynphoi d or mxed- |ineage | eukem a
D14539 transl ocated to 1 2.033 11.6 3.1 integration

si mﬁsg%NR&?xE@diﬁ‘g ﬁaeﬁtio}ﬁcﬁﬂe?ﬁdééidf% iflventiBn édn K idsePed into an
Mb4915 pim 1 oncogene 1.404 11.4 0.6 caspase.
r ecaxpiessiemvectaut 6 6097 cuprresian wecOr 3@Eers . agepets construct such

in i nal . - )
pol el RS of Reaneddin i ul fe i cABEERTRRI0 conain
Gemsudieitiadid emcoldngtiagpotypeptidelBiieantenion.] Buchxkpredisrovectors are

- ribosylation NM 001663 fac

I nt epsi ?@ ; or 6 0.439

o WErepty i i RfauT h PREoier ot B R ogsorpion of

2. fhe irisbitéd ghnBec delqiinee indRhRBdell]l THeleiressich V288r %'g&aﬁy Sontains

transmenbrane 9 superfam |y U94831 nenber 1 3.265 7.1

1. ap origin of replication, and a promoter, as well as polynucleotides that allow
phenotypic selection of the transformed cells (e.g., an antibiotic resistance
polynucleotide). Various promoters, including inducible and constitutive promoters,
can be utilized in the invention. Typically, the expression vector contains a replicon
site and control sequences that are derived from a species compatible with the host

cell.

[0060] Transformation or transfection of a recipient with a nucleic acid of the
invention can be carried out using conventional techniques well known to those
skilled in the art. For example, where the host cell is E. coli, competent cells that are
capable of DNA uptake can be prepared using the CaCl;, MgCl, or RbCl methods
known in the art. Alternatively, physical means, such as electroporationor
microinjection can be used. Electroporation allows transfer of a nucleic acid into a
cell by high voltage electric impulse. Additionally, nucleic acids can be introduced
into host cells by protoplast fusion, using methods well known in the art. Suitable
methods for transforming eukaryotic cells, such as electroporation and lipofection,

also are known.

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

expression vectors contain an origin of replication to permit expression in the host.
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zinc finger X70394 protein 146 1.463 6.9 1.7

hypot heti cal AL137614 protein 0.705 6.8 1.0 guanine
nucl eoti de UW43083 binding protein 0.841 6.6 1.6
DKFZp434J 181 AL137648 3 protein 1.276 6.5 0.8

ATP- bi ndi ng cassette sub- famly C (CFTR/ MRP)

AHO868OPhe RTBAE %)nae l§m§:le5)uae SequBRAUsEtPdckSraing 6 Be@hdthod of
AK001239 FLJ1039 .4 1.3 ATPase Nat/ K+

NMI® dnvemidon Gaghe wia@qdrfgm a® arganigmor symhesized inghe laboratory.
Ac : i ’ .0, T L
NSRS RIYE BRI FEBALL el Bk B
271)0m1atrcml of aldotielesiranded® DDA ;qqemqedmm nha getomie DNA; 2) chemical

pro ron

: SBERRIEIRy T ePBEESufBE BhiPiied v Resagy ocors ot safinue
Wde Mﬁﬁ&:ﬁeﬁt ARP3diapertgmnthedis 3561d&ib1e -firadded DN AT8quknce by

Unriégg\slventrgnscnpuon o mkl\?A 1s(c:)la|te(c)1nfron? ta Idgrlljor%gll Ig the latter case, a double-
stranded DNA complement of mRNA is eventually formed which is generally

referred to as cDNA.

[0063] The synthesis of DNA sequences is frequently the method of choice when the
entire sequence of amino acid residues of the desired peptide product is knowﬁ. 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.

[0064] When the entire sequence of the desired peptide is not known, the direct
synthesis of DNA sequences is not possible and the method of choice is the formation
of cDNA sequences. Among the standard procedures for'isolating cDNA sequences of
interest is the formation of plasmid or phage containing cDNA libraries which are
derived from reverse transcription of mMRNA which is abundant in donor cells that
have a high level of genetic expression. When used in combination with polymerase
chain reaction technology, even rare expression products can be cloned. In those cases
where significant portions of the amino acid sequence of the cationic peptide are
known, the production of labeled single or double-stranded DNA or RNA probe
sequences duplicating a sequence putatively present in the target cDNA may be
employed in DNA/DNA hybridization procedures which are carried out on cloned
copies of the cDNA which have been denatured into a single stranded form (Jay, et
al., Nuc. Acid Res., 11:2325, 1983).
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4.7 1.2 cytosolic acyl
[0066] Preparations for parenteral administration of a peptide of the invention include

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

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

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

and claimed.

EXAMPLE 1
ANTI-SEPSIS/ANTI-INFLAMMATORY ACTIVITY

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

cells/dish, cultured overnight and then incubated with 100 ng/ml E. coli O111:B4 LPS

27



coenzynme A thioester U91316 hydrolase 2.043 4.7 1.4
deat h-associ ated X76104 protein kinase 1 1.118 4.6

1.8 AF131838 Unknown 1.879 4.6 1.4 AL050348 Unknown
8.502 4.4 1.7 KIAA0D095 gene D42085 product 1.323 4.4
1.2 X92896 Unknown 1.675 4.3 1.5 U26648 synt axi n 5A

1. h ferenti at o -
a9 R B ST R 4 K
Po lstymulain@t)thedﬁll@@ﬂiehﬁshed%’ike with Badtiyd py ﬂeE’a?ﬂsonaNJﬂﬂéwd phosphate
di a onl X LPS/ cont r ol I D 27/ control
[

I n lé‘i'i%‘F‘F §Ft‘ a4 dstagheddtorn the dishaisingiacge sarapg3 TatabRNA
1. C3/as fsbfﬁfe@k@llsﬁ‘@tRN]Mﬁags Qribd) A, qui gillgﬁﬁd%og%lgt Was?

mel anona_associ ated U19796 anti gen :
hy gﬁﬁvwe@deéam RNaso (e watpr mna-mngtswgase-m (HN@e mhlbltor, Ambxon)

ub| qui ﬁdﬁ&%a Qg&g@@owd%&ﬁ{ f? %43 AR 1 Eﬁ ty o% the

ox Rif¥es wad dskessedl, HyGel &ﬁ@trc@h&esnhyrpa)ﬂ%ﬁghmaé gel.

[0069] The polynucleotide arrays used were the Human Operon arrays (identification
number for the genome is PRHUO4-81), which consist of about 14,000 human oligos
spotted in duplicate. Probes were prepared from 10 pg of total RNA and labeled with
Cy3 or Cy5 labeled dUTP. The probes were purified and hybridized to printed glass
slides overnight at 42°C and washed. After washing, the image was captured using a
Perkin Elmer array scanner. The image processing software (Imapolynucleotide 5.0,
Marina Del Rey, CA) determines the spot mean intensity, median intensities, and
background intensities. A “homemade” program was used to remove background.
The program calculates the bottom 10 % intensity for each subgrid and subtracts this
for each grid. Analysis was performed with Genespring software (Redwood City,
CA). The intensities for each spot were normalized by taking the median spot
intensity value from the population of spot values within a slide and comparing this -
value to the values of all slides in the experiment. The relative changes seen with
cells treated with peptide compared to control cells can be found in Tables 1 and 2.
These tables 2 reflect only those polynucleotides that demonstrated significant
changes in expression of the 14,000 polynucleotides that were tested for altered
expression. The data indicate that the peptides have a widespread ability to reduce the

expression of polynucleotides that were induced by LPS.

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

Human Operon arrays (PRHU04). The intensity of unstimulated cells is shown in the
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Table 1: Reduction, by peptide SEQ ID 27, of A549 human epithelial cell

polynucleotide expression up-regulated by E.coli O111:B4 LPS

Accession Polynucleotide Control: Ratio: Ratio: LPS+
Number® Gene Function | Media only | LPS/control | ID 27/control
Intensity
AL031983 Unknown 0.032 302.8 5.1
ADP- '
ribosylation
L04510 factor 0.655 213.6 1.4
ring finger
D87451 protein 10 3.896 183.7 2.1
hypothetical
AK000869 protein 0.138 120.1 2.3
Ric -like
expressed in
U78166 neurons 0.051 91.7 0.2
mucin 5 subtype
B
AJ001403 | tracheobronchial 0.203 53.4 15.9
serine/threonine |
protein kinase
AB040057 MASK 0.95 44.3 15.8
299756 Unknown 0.141 35.9 14.0
142243 interferon 0.163 27.6 5.2
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2.8 1.1 inteffeRNA 1ag#nmg recept or AL0O50337 1 P. 064
2.1 1.0 Al Aqggéﬁagﬁ%Nunbers in Table | through
Table 64 refer to Gen Bank Accession Nunbers.|:
NM_016216 enzyme 6.151 22.3 10.9
hypothetical
AKO001589 protein 0.646 19.2 1.3
AL137376 Unknown 1.881 17.3 0.6
FEM-1-like
death receptor
AB007856 | binding protein 2.627 15.7 0.6
growth arrest-
AB007854 specific 7 0.845 14.8 2.2
cytosolic ovarian
carcinoma
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caspase
recruitment
NM_006092 domain 4 0.369 11.0 0.5
integrin_alpha
J03925 M 0.272 9.9 42

30




[00711 In Ta

ble 2,

the cationic peptides at a
concentration of 50.tg/m were shown to

potently

reduce the expression of many of the polynucl eoti des

up-regul at ed

by 100

ng/m E.
studi ed by pol ynucl eotide m cr oarrays

col i

0111: B4 LPS as
Pepti de and

LF I\Jkﬂuu \.,u v L T t Iﬁn AE4€ LUFI S ‘ nﬁ
4 |n RS0 RPOAPBONe g1 CBRrol 9 R ReHg: LPS+
usedNumberke| Gené Byibcticabel Midmy pr Qll’@koﬁﬂdl ID 27/control
hyibri di zed ont o Human QOpér on ar[ays (PRHUO4) . [The
iftensity of| unstinul ated TSIy Sl shown in tlhe third
cgium of  Taplre Zppne —Ratfo: Lvu(xmtrm cqtumm
rgfers to the intensityjof polynuc]eotide exgression
in LPS—sinuIatewoaéﬂbg dijvided by inh the intgnsity of
uns P ceLﬁa_rghe otheg4gglunns r rtg the17
intens1 y Of Pynucleot| ‘e“expriessi on in dgells ™
st|i mul at ed RthQBpﬁﬁﬂnpeptlde div ded by
unstinul.ated cells. [0072] n A54¢
Epi t I’Vgﬁ?’% Cel | F’b‘f ucl eot i ﬁgﬁix eSSI n3 up- rfegul #&d
by E-Cof1 u145,ﬁm"kmmuggﬂ“TEUUtéd—bV‘Lat|onlc PeptTdeS
Adcessi on GEne Control: Ratio: Ratijo: Ratio: Ratio:
NuUnbd¥02RBUI o LP3/solubls+ | pS+ HOPPS+H| D orﬂéy corftr ol 3D
21622+ |L1UI controt—econt+ol
AL031983 Unkin t&’aﬁéhzén%a 2.8 5.06 6.91 0.31 ADP
rijbosyl ati on Qﬂ4ﬁﬁﬂnﬂﬁctor 0.66 21B3.6 1.4 2.44 3.79
ri D87451, protein 183, 7 2. 3 6E
hypot@"??ﬁal 5%91 prot ei ?1885 120. ]? 2. 57q >
2.5 U/c106 Rlﬁndﬂ@ 05 91,7 U. 20716. 88 AJ.. 37 VAC
Iass | I X03066 DO beta (.06 36.5 4,90 12.13 Q. 98
hypot’ﬁé’@?‘bal Am@wdd%r ot ei k463 03 32. 868 93 (.37 3.B7
ABO37T722 UHKHU“g Hiaict 4036036236
hylpot het i cal 1589 protein 0.65 [19.2 1.26 (.02 0.43
AL137614 protein 0.705 6.8 1.0
guanine
nucleotide
U43083 binding protein 0.841 6.6 1.6
DKFZp434J181
AL137648 3 protein 1.276 6.5 0.8
ATP-binding
cassette sub-
family C
(CFTR/MRP)
AF085692 member 3 3.175 6.5 24
hypothetical
protein
AK001239 FLJ10377 2.204 6.4 1.3
ATPase Na+/K+
NM_001679 | transporting beta 2.402 6.3 0.9

31




AL137376 Unknown 1.88 17.3 0.64 1.30 1.35
L19185 reductase 1 0.06 16.3 0.18
0.04 15.9 1.78 4.34

dependent

per oxi de

2.15 0.18 Transcobal am n

J05068 |

t hi

or edoxi n

0.83 FEM 1-1ike death ABO0O07856 receptor binding 2.63
15.7 0. 62 3.38 0.96 37 Accession Gene Control: Ratio:
Ra .\m. SRRt e Medi a-PS/-LPS+ LS D
LPS+%"f')'r J’ﬁ\ﬁ%’lclef"iﬂ_]"[/ Cen r2_5/ Int%’ﬂé"l ty e dbtiopEPS+
copt _mh.tﬁemt @ene[FuAt@érh cmema)bmg PMSPS/@htf 0098 29/control
cafcinoma ag|1l 0.45 13.5(1.02 1.73 2.33 snooth nuscle
X1p940 enter|c actin y2 Q. 2lntensity 3/ 24 0.05 2.[26
|\/54'9T5pill+10g T déQUJ.J.con" 12538
hypot het i cal ALngﬁlﬁ' protein 0.37 10.9 0.21 1. 35 0.03
phpsphol i pasg ClNEEﬁ%S beta 2 0.22 y.2 2.38 0.[05 1.33
hypot heti cal AKQQl 3 %rctein 2.20 6.4 1.27 1.189 2.25
AOP04849 UnkhoRFPe6244" 0.07 2.70[0.07 retijnoic
acj d Xu8644 | ecepteptoral pha 139835.5|0. 77%.1. 43 (1. 03 1.1
putative L-typne neutral am no AB0Q7896 acid
transporter [.dyalspeeifigitysy 2 15 2 41| BAI | -assdci at ed
U15932 phosphatase 5 0.854 6.1 2.1
ligase | DNA _
M36067 ATP-dependent 1.354 6.1 2.2
AL161951 Unknown 0.728 58 1.9
~ colony
stimulating
M59820 factor 3 receptor 0.38 5.7 2.0
spermidine/
spermine N1-
AL050290 | acetyltransferase 2.724 5.6 1.4
NM_002291 | laminin_ beta 1 1.278 5.6 1.8
retinoic acid
X06614 receptor_ alpha 1.924 5.5 0.8
putative L-type
neutral amino
ABO007896 | acid transporter 0.94 53 1.8
DKFZP564B116
AL050333 protein 1.272 5.3 0.6
hypothetical
AK001093 protein 1.729 5.3 2.0
hypothetical
NM_016406 protein 1.314 5.2 1.2
M86546 pre-B-cell 1.113 5.2 2.2

32




ABO10894 protein 0.69 5.0 1.38 1.03 1.80 U52522

pa

rtner

AK001440 protein 1.02 2.7 0.43 1.20 0.01

NM 001 148 neuronal
I nt er- aI pha X07173 I nhi bi tor

anky

0.26 2.5 0.82 0.04 0.66
H2033220440.-03

of RAC 1.98 2.9 1.35 0.48 1.38 hypothetical

rin 2_

0. 2 s oRharyRoeat & —
su:.cep‘ilso 'fH PJOA JUE%Q?E pro;cealﬁ 3‘9 2\‘%&5’ ‘a8 0. Rpgio: LBS+
0. P8 NudtbeftC bss.zmlﬁ‘eﬁen CoMedih onljal | IPS/Batticd: | RBLT72ontrol
Ratio: Nunmber Media LPS/| LPS+ LPS+I D.LPS+I D only
coptrol 1D 2y/ 16/ 22/ Ijn MY control contl ol
coftTof  NK qbuka{;ﬂry,ﬁll onm T nduct gt T gand NM 016382
NAJL 0.27 2.1 0.81 0.59 0.04 KIAA09S1 AB023198
prptein 0.39 zrlottmfcaetoolzal 0.92 EXAWPLE 2
NESFRAHZATHEN, O — T S ATHEN-E—HWYONE-CEEES
[0Dp731 The ab \lf\ff *t onpounds to neutralize the
st | miX38778n Ofgljcoproretn 881{l s y14bot h Gra.‘m)neg ive Bad
G W roducts vas acterial
prpducts sti frul SPEUEN s [of the i nmline system 0
prpduce i nfl anpw@hsdnyregivh dki nes and |when uncheicked
thjs can_lead to sepsis. [Initial experinments utilized
t he 13400 Tacrcb"m?ﬂge cdl | Mi24¢ RAW 26449, whj ch v&8
obtarmed—froimthg, T Type—Cuirture—Cott+ectt+om;
(Manassas, VA t?} Eu N epithelial cell |ing, A549,
angd NM 002849 matubmjh&gm derin28d from t 8 bone| mar rbv
of B’I_\‘LBII o) m o éf’\t:[har i)ac- .Jlﬂr Labc, at ord es-
W | i ngt on, \/A)j nRWORL IS om nouse bone marjr ow wer e
cultured in | pallidoluysian
NM_001940 atrophy 2.034 4.7 1.2
cytosolic acyl
coenzyme A
thioester
U91316 hydrolase 2.043 4.7 1.4
death-associated
X76104 protein kinase 1 1.118 4.6 1.8
AF131838 Unknown 1.879 4.6 1.4
AL050348 Unknown 8.502 4.4 1.7
KIAAQ095 gene
D42085 product 1.323 4.4 1.2
X92896 Unknown 1.675 4.3 1.5
U26648 syntaxin 5A 1.59 4.3 1.4
monocyte to
macrophage
differentiation-
X85750 associated 1.01 4.3 1.1

33




150-mm pl ates in Dul becco's nodified Eagle nmedi um
(DMEM Life Technol ogi es,

Loui s,
source of M CSF. Once macrophages wer e

MO)

Burl i ngt on,
suppl enented with 20 % FBS (Si gma Chemi cal
and 20 %L cell-conditioned nediumas a
60- 80 %

oN)
Co,

St.

Col
nme(

t heén Nugmleerd ul) G@teelﬂ"lcuon r

or
rel

T A\deddsion ¢
di um for 14

100 ng/ m
ease of cy

e%lyﬁfcfeoﬁﬁ? il
l-16" h to

LPS + 20 g/ mi
tokines into

VESniol:C
render the ce

e Medimonlywi

 REhd

|t

[(

et IRWIUI L

I1's quiesc
tIPS/Gantralg

L

e flor 24 hour

ure superna

ent anérPS"-

D 27f8ntrol
5. The
 ant was

de{erm ned by dn69An(igeaD

The
DMEM

2647 Celr 'S \WeT gimehiaed |

of
seq

pel

cop
overni ght and r eplosiaed Wi

ex
col |

L] i ng

tifPem

P C

106 cel |l $
bded045m3 24

S, W 264. 7

Systens, M

an

bnt SQlORUER 10 oplf

dA49
al

nneapol I s,
wer e nai nt
¢cal f %érum

VN~
ai ned in
RAW].O

$ per well in
vﬁ,rpwtfﬁlaqoe%

A ot

| | P4

Z—wett

Fates—at—=a

DVEM and A549 cell s

at d-28&nsif{y 040105

27

densTty
wer e
cel | s0.9

B Qf

110

—wet—
P overni gl

J
¢

ber i‘%t S(

ISA AR "
IV I

nt .

Ul

was

bl ood., fromv

hccoPBiEg t

adamoaaihat od
Wetr-e—t+tHethpatet—at

J T

aspirated {rom ceIIs

olu
o |pro

difr oo

th fresh 3‘) medi um

human nors

acce‘gﬁed b

LML

gr own
In sone

was
y us-6

J A%

ai

by
Lak

n| cal
veni

RES
unct

cAKOQGPB7 |

carlfypothklidal S
ire 'into tube

“ont d’rﬂﬁ?'ﬁg 14.

Boar d,
(Bect on

3 UgOuni {

S

cer

ficatre
Di cki nson,

s heb@rin/

0-0537)
Franklin
I 1.0

bl
pe
sa
pl
be

e AR

JUU IIIEU
ptide inp
TpAKE014sP e

)I y P%}E/ﬁ'deé}]e

centprdtéiuged

ot od anrl
_u | L=

tub
fo

| [ o Ve
U W LULIT CFOS

es at 3
n1.398m n

han ot ar e

wtr—ot U}
¥C for 6 h.
at 2290 x

~|g+

')nr‘ (Bl a bl

t+Hhott
The
g, the2

'ed"$8V'nPE 8

L TIre

by

Ef8a (

ReD S8t ens) .

th

pr
37

P experi nme
bduct s wer @

C 09 1

TEtérdl\dCW‘mét 1l
i ncubat e

i oxida s%-i;beh

S,

LPS or

with the ce

i uri PP PS

ot her bact
Is for 6-2
and B-7col i

er| al
4 hr at
01110-84

LP
(L]
en
Iy
o1

"Sa*A‘Eo'?ﬁ%W
epar at1 ons

C i
S WeT € purt
TA) fromsS
HoAKRIGH6Lr ¢

T chbt‘x
eus
e \pmt@m (Si

aY

”

Somes
Sigma) was re
grra)l 16¢he

o

hterchote

i muldd ano

HIPX |
I"u

suspended in

bocyd.e

¢ Slfﬁ:l'EEn?wn”a
tocontirmt

'JCI
hat

[

e

]rl

wWer e

w

0.5

Si
con
t ha

;ni ficantl

ggbg‘%ﬁm

h was | ess th

cal&¥e18j gnj

y dopbihstcant €d by

an

flc]aﬁ1

endo

ng%;ﬂt

foxi n. Endo

ox1 n

a concentlrati on
bki né-drodulcti onl-® n

th

(Af

Co
M€

co

RAW 264
aLAM was
orado St af

“do%?ééJ

Nt anT na

”

RWN memb&t -

‘glft from
eR &nnmplseit
m was

Iter
on vvas o}(md t

Tap
Dr.

y.

stel
obg

ped—t1
John T
The Ara

ékzed

oar abi o
Beli sl e

LAM from

and ﬁtge en

ng per

Iriarl

dot oxi
nrgo;“ﬂ

LA
sa
de
co
te

e—tihe—as

M aX51b8Ber

scri bed) ,

nceps4abi o
sted for c

M negcliyA2 m

- at i"cﬁﬁ&.kplept

[ us

1.7A2Eebo

(or later

cyt e 3a$say

wher e spec

At tihe

ificallv
7

i des were

N@ehydifena3bipgr nay 2eis W
tokine production by E

hdded at a

ere regoved
| SA (R&D

range of
and 1o

stenms) . Al
mes Wth s

NM_013241

m I@Jm;{"gsult

containing

S.

aﬁﬂ%@lﬂ\er d perfornmed

To

1.264

at |least t

3.3

hr ee

0.6

34




confirmthe anti-sepsis activity in vivo,
i nduced by intraperitonea
0111: B4 LPS in phosphat e-buffered saline (PBS;
gal act osam ne-sensitized 8-

E. tali

pH 7.2) into

week-old female CD-1 or

BALB/ c m ce.

i njection

of 2 or 3

to 10

In exper|

sepsi s was

.tg of

ment s

in
V\ﬂ(
10
m ¢
angd 10 mn |

[OIACEIToR T
5 1 nj ected

mNumitfert P

e were inj

iR
at
S Gerjedtuniction
ected with

ht er pepti de

cleotide

U IConiioH
| Medimenlye

0?58‘695‘59)

L
separ at j Intr aperl fonea

¢ol i

f SR léle i
sites

pePY/ventral,

0111: B4

was i ntrodp

mf§QﬂH$s+

ID27kcontrol
LPS
ced by

infraperiton
48 hours po

pal
5 ﬂjprt Lan

IpPgt&at | on.

Survi val
[00741 Hy

Wwas nmoni t of
per product |

ed f1or
n_of

TNF-a has be
sepsi s.

t his exanpl e
G ampReRL? v

The 1 Bieanfi¥REsh

bn cFHYasecal |

Fo |
repr esént e
anmhﬂkdwwpo

v

-

Yy

af LPS, LTA

40 products rel eased
si t il8%bact eri a3.3Pept

raoadiunn TNE! o

i nked t(

devel opne

or AraLAM |

ht of

sed in
by both
de, BEQ

| DFNO—*
pr oduction s
angd E. col

affected to
concentratio

subangi6ad7 |
In

e lattel

AP,
311hnikbdn§8
N §°'BB‘GT‘ m@?“&&
educt50n of
cases

f-Feanty
S.
with the f
esser exte

1g/mM of peptide

TNF-a7pr od
A differe

typhi m

reuuvo T 1V

irium B. ¢
br mer bei ng

e

P
o

(0.
ict i ol Was
Nt _peptide,

nt (Table 3).

T

paci a,

At
5 nM
bseryed
SEQ I D

NO!
in
nof

3 did no
RAYO 15 §°

a _uni

Kﬂéé@é@ &erns-

ahagg
rman predlc

i nduced pr
de
t able prop

rat i

oducti on of
ng that th
erty oOf cat

TNF- a

S I802
oni C

bt i des.

f B’ S

pe
we

pr

Repr dypothetidal/ e
sted for. thei

i nuPEY %3 by |E

pepti des f

r a |I?ty 1

om each Fo

1B

(0}

mul a

ct TNF-a
LPS [ Tabl &0

4)
pr
l e
SE
ab

The pept
bduction a
ast 60% 1
D iy 1
ity of b

des ﬂmgna E
thou many

ooﬁ'!?fp asg &r t|a
aasyREQbuR

cterlal prod

rled abi 11
of themlo

ain concen
"L'O 3.6150ul

ucts to st

y 10 reducle
her ed TNF- @
rations pep

algp redu
nmul ate the

|

TNF—a
by at
tides

ce tﬁp

bduction o

Known pot e

epl theli al
28F@35309

(1
antthal i

pr

f prateagomng 26%.

sptini LR, ¢

neutralized

) 2R

ST ometon

epi thelia
f IL-8 pro
es, at

t he5l6R8 8 |
hle 5L

| ow concentr at

cell 1ing.
duction by |
|
hduct3.bn e

7) Pent i de

r

LPS is

ons

Sponses
SEQ.|D

uce iodu

ctior-bf I L-

8||¥)8

wh
co
10
| Lf
di
Th
a

pe

DI € _human
ncentratio
D.tg/ M) a
8 (Table
fferent e
P ef f ect o

-

ptV@

I 0QkctrdaDl € |2
ns of peptidg

E t udfangfer-esul
) flav gq
) fiadGhrgieht O
f peptpides of
tr at |%m§r|

QD S1 gn

conver

SEQIDNO

ted in in

ests that

ferent con
i nfl anmat

|f|¥§ﬁyrln

Sety, nhrgh
1 (50 to
creased | evie
I he pepti dgs
centrations.
pry stinmuli

o

I edu

| s of
have
100761
was

thatl2

oductlon‘(

BALB/
pm) F8h50 ¢

pr
fr

>9(iht%eulam @or

m ce t hat
signal transducer

]

e marrowd

0.793

erived macrjo

3.1

phages

1.0

U78027

galactosidase _

alpha

3.519

3.1

1.1

35




had been stinulated wth 100 ng/m E. coli 0111:B4 LPS
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presence of serum which contains LPS-binding protein
(LBP), a protein that can nediate the rapid bindi ng of
LPS to CD14. DeI ayed addition of SEQID NO 1 to the

supet mmmeronhba s ohe-hour-after

st i ﬁ&l ngn Wi ?1'3’ ﬁ%g‘ﬁ@fen “EConipgly | [ps Rafipy | bsBptigsLPS+
i n|sughBeati 4l GemdPgidtion | Medfh oy (ThPSRoRired YD mcontrol
(Table 9). 41 [0077] Cons stent with the ability
SEQ ID NO 1|to prevent LPS PW&E‘é)éd product i oh of

at aodl 8 ~A

TNF-& A]do'ozﬁ‘ﬂ O, [gm{doq,lnll P 1 at-so Pt ectrea—1€
against lethal shock i nduced?%B hi gh co??ent rati ong6

of |[LPS. I n sone mipgani ment s, CDl nmice were
sensitized toa Pste\g trht prior injedtion of
galfact osam ne. ¢4 c‘f%gg'nr ne-sensitijzed mce {hat

wel e KBpaset ed wi kimask @ of| E. 24931 0111: B4gLPS phere gkl
Ki Heg=withim 4-6_hours | When 200 [tg of SEQ|ID NO 1

<

was$ i HfEoted | 1amigiBressnies| t n-186S, 80 % &F the mice7

Survi Xggg3grat '@D'N)anugéhw“E"E%S.Wl'en &
hi gher concentration of JLPS was injiected i nto BALBH:
me¢e with no Dugmlrawcﬁssani ne, peptide protected 100 %

compared to f ntr roup in whifch there was no
sufvival (Tabl g“c.&fgfece@@iect ed othen peptides were

al so found t; beppifahipct ifve in these nodel s (Tabl es
11]1 078] Catjonic peptides were also able to
IONerZIQ'I?#égst rruﬁ“g?‘k’?fﬁBof mac PFRages by 2@ am posi t@4e
bacterral pro0uESSinged ds Mycopactgrium non=capped

| i poarabi nompnnan (AraLAN) and S. ayreus LTA. [For
exanpl e, SEQ | DTNB:alpha j rfhi bit ed i nduction of [TNF-a in

RAW‘%)OZS&ZGA (T?ﬁf thire Glam B(b%t ive bacjeri al

pr pduct s e 14) jand 10 a | ¢sser~extent Ar al-hwm
(Tabl e 15). Anomh:enfermpeptl de, SEQID NGO Z, wgs also
found to redlice LTA-i ged TNF-a production by RAW
261. 7 cells. &?mg‘ac{%‘ﬁeté’ﬁtrati on of | g/m SEQ|iD NO 1
vvas Aabds®38D | substantial lly redége ( P75 99 1the 1.0
getion of L TNE-a produgtion by /S, _aurjeus

LT AX’]I’AFC%O@ Nymhgrs gE'@bﬂ@l Nepugh Tap]q: daetgnto G@Bank Accession
I NNukbékon of AraLAM i nduced TNF-a. Polynyxin B (PVB)
was i ncluded as a control to denonstrate that

co%ggi nﬁ[{?i ng endotoxin was not a significant factor
In i FhSr?aW Gpeptifles ay@conceniggtionroh BANE (i dveceshown to

TNpoténtly FORRE ﬂ{eeeiHlleEs?or?ﬁ'm L ﬂ%ﬁoy?l%lf:&a&es 2 {e(ﬁg}aheg by 100

peptidés can reduce
r eRFwhEccoffOt B4 hﬂ&aﬁest@@t tanpmmtbhomdfrmakoarrpyw heplide and

Rl Ty S e SSR A0 oy i BRAS,

rra-sm@qgmag eg cahl| RN Avevae usddi tmﬂaae €63/0yb Mabé2 cDNH prbbe3-and
l?yr?rlméeé 8%}) :FF &ﬂgpg&)n arrays ERI—er&?C'ITl?e l%]fé?]Sl?yngf u%]gt?mulated cells
is shown in the third column of Table 2. The “Ratio: LPS/control” column refers to
the intensity of polynucleotide expression in LPS-simulated cells divided by in the

intensity of unstimulated cells. The other columns refer to the intensity of
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LPS in the presence of the indicated concentrations of
SEQID I for 6 hr. The concentrations of TNF-a

rel eased into the culture supernatants were determ ned
by ELISA. 100 % represents the amount of TNF-a
resulting from RAW264.7 cells 42 i ncubated with LPS

al one for .6 hours (S ' '

o coride ARt ot Fschy A TeA Y 1ES ang Beps alide
O LuinktidlatddSelts.30. 8 2.4 ng/m). Backgr ound | evel s of
TNF-a production by the RAW264.7 cells cultured wth

" BT e 71 ot AL o ] flol Pygeoih ySeify pprpesulatd

dup) E.cali ©13RBAILPS al cbdRécaTy T RidnidPeplidsnean of three
experinments + standard error. Anmount of Inhibition of
TNE-a (9% * SEQID 1 (g/nm) B cepacia LPS E _coli |PS

i 4 i R Rati
S SRS Ll S SR Rt
+ +

10 63. 1+8 75. 0+3. 4 37. p+7°MY o) coqtrad £ 1D 277 .o 5

5 'Ei1n 5159 QEL 7443 9[2“‘;:?_"3' 'S 7Q 14.3_‘:‘_'!5““‘{%% chﬁtagtrol
2 RERIZE dn by KESWR on| ¢ eptldes %% E 5% (g | 03

i nduced TNH- a pABHuctl bn i n RAW 264. 7| cel | s.{ RAW 264. 7
nmjuse macr ophag& lg@nl s{were stimulated with 100 ng/ m

El coli 0111: & inlthe presence of the indicatgd
ccncb@ﬂﬁl%\ti ons faftocat i pni 8:6@epf | abx6 for B4 h.| TRé4 3.79

b ol N |

cgneentrat oS, Lfin NF—a—reteased—nt the—cutture
syper nat antjs were detefm ned by ELISA} Background
| aveP8748t TINF- &rowip oduct i 80 by |t A& RAW 26U, 7| cébls | 4.28

cyttured—w l”h)‘b@héliciﬂm T for—6jhoursTesuttegd—Tn
TNF-a | evel|s rangi ng om0.037 - 0.1 92 ng nh The
dat AKPUOBE? om dupsM§iRat e| safipfes| A preddfit €d &s7t he 258

—
—

MEaNUM16E NT[€€ RidIdel NENT S0.65 ST andarzd 39‘012@“ 0n.6.88 21.37
Pnflr‘lp (9 luaog/ M) Inhibhitioniof TNELA (0/:) SEQ DS

69.61.6 SEQMBCslEdlgl 1.2 sko 1D 7/50.6 [0.6 SEQ

| D 8XEGW68 |1. 9Ddbeldept | de0.020 pg/3ai5) | nlaiobi tli orz.10f | 098
N9

TNF—a—(%—1SEQ 1D 9581 7

hypothetical” _
AK001904 protein 0.03 328 5.93 0.37 0.37
AB037722 Unknown 0.03 21.4 0.30 0.30 2.36
hypothetical
AKO001589 protein 0.65 192 1.26 0.02 0.43
AL137376 Unknown 1.88 17.3 0.64 1.30 1.35
thioredoxin-
dependent
peroxide
L19185 reductase 1 |  0.06 16.3 0.18 2.15 0.18
Transcobalamin
Jo5068 | 1 0.04 15.9 1.78 4.34 0.83
FEM-1-like
death
AB007856 | receptor binding 2.63 15.7 0.62 3.38 0.96
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SEQID 10 55.5 0.52 SEQID 12 52.1 0.38 SEQID 13
62.4 0.85 SEQID 14 50.8 1.67 SEQID 15 69.4 t
0.84 SEQID 16 37.5 0.66 SEQID 17 28.33.71 SEQID
19 69.9 0.09 SEQID 20 66.1 0.78 SEQID 21 67.8
0.6 SEQID 22 7.3.3 0.36 SEQID 23 83.6 0.32 SEQ

| 2460_59*, QEF\TIDQR B4 Q 1_&6 \EF\ID_ _
2. b RetsoR by s 56RE Egj’lfé 29'%‘79 g) D[‘l:’gt:;”
31| 6 0.6 SEQ ID 33 OE) lé)l é:E 22/
Ol ol AR gﬁ'ﬁ e 28 9E ontral
SEQ 1D 41 8D0 SW§EOID42 80.5 0.74 SEQI 8. 2
0.5 SEQ | pecyasoldciovgrianl. 5 44 Peptide [(20 g/ i)
| nhi édob 3 charIl}IEmQE {9 03RO | D 49544 T1.0P- 39 1.8EQ 1 B33
47/36.9 2. P [ ad 64 0,67
smooth muscle
X16940 enleric actin y2 0.21 11.8 3.24 0.05 2.26
M54915 pim-1 oncogene 1.40 114 0.63 1.25 1.83
hypothetical
AL122111 protein - 0.37 10.9 0.21 1.35 0.03
phospholipase C
M95678 beta 2 0.22 7.2 2.38 0.05 1.33
hypothetical
AKO001239 protein 2.20 6.4 1.27 1.89 2.25
AC004849 Unknown 0.14 6.3 0.07 2.70 0.07
retinoic acid
X06614 receptor_ alpha 1.92 5.5 0.77 1.43 1.03
putative L-type
neutral amino
ABO007896 | acid transporter 0.94 53 1.82 2.15 2.41
BATI1-associated
AB010894 protein 0.69 5.0 1.38 1.03 1.80
U52522 partner of RAC1 198 2.9 1.35 0.48 1.38
hypothetical
AK001440 protein 1.02 2.7 0.43 1.20 0.01
ankyrin 2_
NM_001148 neuronal 0.26 25 0.82 0.04 0.66
inter-alpha
X07173 inhibitor H2 0.33 2.2 0.44 0.03 0.51
brain and
nasopharyngeal
carcinoma
susceptibility
AF095687 protein 0.39 2.1 0.48 0.03 0.98
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SEQID 49 86.9 f 0.69 SEQIDS53 46.5t 1.3 SEQID 54
64 0.73 [0081] Table 5: Reduction by SEQ ID 1 of LPS

i nduced |L-8 production in A549

cel |l s.

A549

cells

were stinulated with increasing concentrations of SEQ

ID1 in the presence of LPS (100 ng/m E. coli

O It ichidion g7 27GERETT S- | I8ntior T} CRAGGL | ORatid: ILka%o: '_”Ratio:
the Be¥'r § supernat ants pag det ¢pR) nndLﬁ% ELLe3 1D Thes+1p
bgckground |l evel s of |- 8enir omceRtrbis| alpose Wasel. 17249
0./029 ng/ m|. The data |sl,,g,;,g@ent ed as| tchmréle@Borftfol | control
t Nree —expgri rrm@em standard error. PEQ DL (grmi)

I nhi bition{of IL-8 ‘g 0.1 1+0.3 1 32 + 10| 10 6049

20 47+12 50 ASH@EON 100 0 10082] Tabl ¢ 6: Refduction by
SEQ I D 2 of} ndudiyligahd$ i nduced |L-8 aroduct on in

A5 cells.| Hungn A549 el ifa el re

st ﬁg}ﬂ{-oj?%eg vvitnﬁf\H‘Crewn ng l}]conce‘?ﬁ rafi }gj of %é?)'ID(kM
i the preden&®@Aad9siPS| (100 ng/m E. coli OIfL1: B4) [for
24 he co ntrati of |[ILs8 ip the cul e

su r‘elrgﬁéft?ant cq%‘gter 1 NE 9by E%_'ESA %)ﬁé da tglél{s 0.92
presented as the nmean of three experinments + standard

error. 45 Concentration of SEQID 2 (pg/m) Inhibition
of IL-8 (%9 0.1 6.8+9.6 4.5 10 29.0+26.0
50 39.8+1.6 100 45. 0+3. SM@%I e 7: Reduction by

SEQ | NEUTRAEIZATION OFPFHE STIMULAION OFIMMUNECEDLS

Wh
co

se

data i s

(9

+ By

ol e human bl ood was stinulated wth i1 ncreasing

B0 AP BBt ne @ Eme Sty ft B el sy

bMﬁGﬁﬁﬁ-n&gﬁmv afd arh-pesitivebadtorial lpkodacRyvasldsied. Baferial

ent s the average of 2 donors. SEQID 2
prmit)\cts] q_l "’(tf) gyl}dﬁo? the immune system to produce mﬂammatory cytokines and
when unchecked this can lead to sepsis. Initial experiments utilized the murine
macrophage cell line RAW 264.7, which was obtained from the American Type
Culture Collection, (Manassas, VA), the human epithelial cell line, A549, and primary
macrophages derived from the bone marrow of BALB/c mice (Charles River
Laboratories, Wilmington, MA). The cells from mouse bone marrow were cultured in
150-mm plates in Dulbecco’s modified Eagle medium (DMEM; Life Technologies,
Burlington, ON) supplemented with 20 % FBS (Sigma Chemical Co,St. Louis, MO)
and 20 % L cell-conditioned medium as a source of M-CSF. Once macrophages were
60-80 % confluent, they were deprived of L cell-conditioned medium for 14-16 h to
render the cells quiescent and then were subjected to treatments with 100 ng/ml LPS
or 100 ng/ml LPS + 20 pg/ml peptide for 24 hours. The release of cytokines into the
culture supernatant was determined by ELISA (R&D Systems, Minneapolis, MN).
The cell lines, RAW 264.7 and A549, were maintained in DMEM supplemented with
10 % fetal calf serum. RAW 264.7 cells were seeded in 24 well plates at a density of
10° cells per well in DMEM and A549 cells were seeded in 24 well plates at a density
of 10° cells per well in DMEM and both were incubated at 37°C in 5 % CO;

overnight. DMEM was aspirated from cells grown overnight and replaced with fresh
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0 3205 10 1912 50 1458 [00841 Table 8: Reduction by
SEQID 1 of E. coli LPS induced TNF-a production in
murine bone marrow macrophages. BALB/c Muse bone
marrow derived macrophages were cultured for either 6
h or 24 h with 100 ng/m E. coli 0111:B4 LPS in the

Pr eh@ife R sofleeRPGinddls, gl@ocﬁ’ﬁ’oﬁ]‘ vo‘ﬂfnt&?ﬂ?r‘ngﬁ on-gpﬁewvas collected

supernatant was collected and tested eve
TNHaggoxhngrtp prsedurpscaceented nydlgBESinical Reamiftits Bdard, certificate

TNReGa- ds@?)%ﬂ huh &0 %HQuBeS i‘éeect&ﬁlbntcggg’%,?ﬁn Klin-Lakes, )

mar r ow erlve macr o ages I Ncu
f omo@ahnr(g]_l 48B3 USP Oﬂtsrf@blﬁr)/mbbloﬁdl The(Blood whs Rixedmwith)LPS with or

03 0.008 ng/ M for
o BRI Gl by kR WPex 537 aler bds Biecamplr veg/canyifuged
Pr dﬁhﬁ)hinoiﬁ 2000 X Q\Il:thapl@ﬁﬂi Wh9 cdilebtedhkd Rédn 1BHES: —éOQé unul being
048 10 0.036 0.08 100 O.

0. @ﬂ"iyzefiém]‘@ %EHS& (P@L%gst@n@s Ip d@@spenmmew@h cells LPS or
| nidkHel Bdc&'i‘lapﬁroguctsc\%rb ukﬁb?atéd“wf? % )&gggf& 6944%1%@'} ? g)% C0,.
del aye addition o I

(26 éﬂ’h’ﬂ?)‘”’fﬂéﬁﬁcﬂﬂé@ Gnll @Hd r%lsPS]geretpumaf]m:frtirmStgma
A54 t hel | .
\é\ﬁyl@éegéh%ﬁ?ﬂ d %q{‘\t) E?llop‘l § %Tfits g%ll a&ef%%usg?miga H‘aﬁ"gﬂ'loxm free

wa svatso Kslgoa)e d’ heflimplu ainoetosyta ll}dalte&SsIa? dSiighia) Weysdrormiéd on
as the nean of

Sent
I ilspalrioRt o, o Pafllssud?e Boranifiopnil comarniaaibd o
of e&E@xirD Endot‘dkhrb&tdntaﬁﬁnﬂfonWEés fht@l 1 ngmﬂeﬁ céchgnth"gmhapdxd
98.3+0.3 .15.89.3+3.8 30 83+4.

[ 0BlSpuse siginificap: cy W&?quﬁﬂ‘)fa@(ﬂlﬁgﬁw 86h3akells. Non-capped
endpdapataRimAnad (AL ARL)ORRE AR from Dr. John T. Belisle of Colorado State

University. The AraLAM from Mycobacterium was filter sterilized and the endotoxin
contamination was found to be 3.75 ng per 1.0 mg of LAM as determined by Limulus
Amebocyte assay. At the same time as LPS addition (or later where specifically
described), cationic peptides were added at a range of concentrations. The
supernatants were removed and tested for cytokine production by ELISA (R&D
Systems). All assays were performed at least three times with similar results. To
confirm the anti-sepsis activity in vivo, sepsis was induced by intraperitoneal injection
of 2 or 3 pg of E. coli 0O111:B4 LPS in phosphate-buffered saline (PBS; pH 7.2) into
galactosamine-sensitized 8- to 10- week-old female CD-1 or BALB/c mice. In
experiments involving peptides, 200 pg in 100ul of sterile water was injected at
separate intraperitoneal sites within 10 min of LPS injection. In other experiments,
CD-1 mice were injected with 400 ug E. coli O111:B4 LPS and 10 min later peptide
(200 pg) was introduced by intraperitoneal injection. Survival was monitored for 48

hours post injection.

[0074] Hyperproduction of TNF-o. has been classically linked to development of
sepsis. The three types of LPS, LTA or AraLAM used in this example represented
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sensitized CD-1 mce by SEQID 1. CDO-1 mice (9
weeks-ol d) were sensitized to endotoxin by three
i ntraperitoneal injections of galactosamne (20 ng in
0.1 m sterile PBS). Then endotoxi c shock was i nduced
by intraperitoneal i njection of E coli 0111:B4 LPS
% PES% Pepti de, ID 1, (200 g/ muse =
8mﬁ 9@5“849‘6%59, by Rpta Gram- %satavesa@s A POPifYe %?ﬁé‘i’iat SRetide. SEQ
Sit
o Pan Faaoh g0 pEr Rt AeRs T Pl iy o
D- GatlemwcwanB. wepdeia, end E. dodd1 1deB4)LPST otitl thStmmewladmgxffdnted to

g pieegral tsens Fanls Sy Rop@paraoromions g ! of pepid
SEQ0128 nM)kdbarktialiuctibR 8BTNFI@ PloAudiibn wak 8b&F¥eda the latter two

agai nst | et hal endot oxaem a i n gal act osanm ne-
serf-@Fftsl z‘\ediff@@lilpemldfe SEQR 182N A ided e prdickalsP'S- Ddudedrpreduction of
sensitized .t 0X
| nt r aperl ? ohea m ha etclegsﬁ dgponsaﬁageg glgghisd%"?tf%‘“ﬁfﬁrm and
O Ipredictalsié ropkey HBs‘é)nom&'be;ﬂldeﬂdRéﬁ&deﬁtaﬁWﬁn&\@S‘rdnﬁ e4¢6 Fdrmula
y intraperitoneal injection of E. coli 0111:B4 LPS

( : Yere Also tegteq forshdy ability b pldect THor groduciion sunwquktmzs coli
| 5
10 LYEFLES (Bble 4, TEPRHREES (AL PR WUBDGE ikt PPy

f orpréduction sithoagitlmameof e lléwerd® TRFFLEP4tdeS: 60%.pt | de
Treatmant E. coli 0111: B4 Nunber Survival (% LPS

ad Mce Contro ept | 50 SEQID 6 29

5 807 Cptrin SOt iniot ey $£G 40 5ib-3 ang SEQID Ng' pguia
29 dhsdreduzhd dBilky oPBhcteridDprodéttd BARMbiatkaRé frolidetion of IL-8 by an
Protection against |ethal endotoxaem a in

gal Rithelisheglhizne. L8345 # known permsdmpiug ef Ry8 predngsiangdy epithelial
Pendeliflepe tlﬁéLEt/ 16w %&&n&ﬁldﬂ? ?i(§ k/qql) \O@Jtl%]lzé(flﬂg IIIE S%ECH.ICHOH

to endot Oxi n I ntraperi tone
gal ragpoosea wf th(emﬂ catip torLP®. (Tabik 5-Bt Eeptide SERSD 2 dibeinhibited

i et PRy ok Fhol st S IR E Gamversaly, v

Pe pdontkniradéts of peptide SEQ IDNEOK §X50/89 00 g} K¥ualy resdlted in
separate i ntragerl toneal site 15 min after injection

of ipgreasedjpyelsiob H.-§&Fable 5). This suggests that the peptides have different
effects at different concentrations.

[0076] The effect of peptides on inflammatory stimuli was also demonstrated in
primary murine cells, in that peptide SEQ ID NO: 1 significantly reduced TNF-a
production (>90 %) by bone marrow-derived macrophages from BALB/c mice that
had been stimulated with 100 ng/ml E. coli 0111:B4 LPS (Table 8). These
experiments were performed in the presence of serum, which contains LPS-binding
protein (LBP), a protein that can mediate the rapid binding of LPS to CD14. Delayed
addition of SEQ ID NO: 1 to the supernatants of macrophages one hour after
stimulation with 100 ng/ml E. coli LPS still resulted in substantial reduction (70 %) of
TNF-a production (Table 9).
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moni tored for 48 hours and the results were recorded.
Peptide Treatnment E. coli Nunber of Mce Survival (%
0111: B4 LPS added No peptide 2 g 10 10 SEQID 1 2g 6
17 SEQID3 296 0 SEQID5 2g 6 17 SEQID 6 2g 6
17 SEQID 12 2g 6 17 SEQID 13 2g 6 33 SEQ ID 15 2g

o qURESehiSf w38 e i TRSERbNGT by dfvenERS s
6 iﬁoduaﬁiﬁ S2ANRRG trﬁwf}’o &@d @pBHes%{ko@r&ect&E@ndeDgﬁﬁst?é]hzfli
ID412F?ig FQI1D 44 29 6 0 SEQ ID 45 29

; GhOCA(gnMe@;bq Bﬁwémsatwpf 8t kRS | Ig/fomg sxpesimanis; {1 mice were
endgl Qa8 W eps Qltﬁ@dgﬁ()ﬁ f*ngﬁgﬁsar%g 1Ga§@t’o péﬂ:e%?itlzed
O nea E. colli

were I njected 1 ntraperi
01 Tic8that WSe injdetqalt withe3 (12 00ENgplir iU t@%m&k @)l kvited within 4-6

o 06t wenaly R PESERTP MY RReY el Tonmabiuh LPhengs of

I eGR MRE sulvBed (Tidi0) C d)thNé'iP&fmé‘fts M\éhea ﬁgﬁéf'cxﬁéent('a(?on of
Treat ment 0111:B4 LPS No peptide 400 g 5

400-E3 wasinectphouoB AL B(s raice withme R- g@lectmmum pmmle @fotected 100

TNk, @orﬁ%ﬁ@&%@&nhﬁf#&ﬁﬁm@hnﬁl th@ld v%ﬁ\g ler-CfVﬁl ?‘%’eﬁ%@f' Sgelected

nouse crophage ce were sti nul
aurathes peptides were also found to be protective in these models (Tables 11,12).

[0078] Cationic peptides were also able to lower the stimulation of macrophages by
Gram-positive bacterial products such as Mycobacterium non-capped
lipoarabinomannan (AraLAM) and S. aureus LTA. For example, SEQ ID NO: 1
inhibited induction of TNF-& 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 foynd 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 pug/ml S. aureus
LTA. At 20 pg/ml SEQ ID NO: 1, there was >60 % inhibition of AraLAM induced
TNF-a. Polymyxin B (PMB) was included as a control to demonstrate that
contaminating endotoxin was not a significant factor in the inhibitibn by SEQ ID NO:
1 of AraLAM induced TNF-a.. These results demonstrate that cationic peptides can
reduce the pro-inflammatory cytokine response of the immune system to bacterial

products.

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

ELISA. 100 % represents the amount of TNF-a resulting from RAW 264.7 cells
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LTA in the absence and presence of increasing
concentrations of peptide. The supernatant was
collected and tested for |evels of TNF-a by ELI SA
Background |evels of TNF-a production by the RAW
264.7 cells cultured with no stinmuli for 6 hours
re itk THIE I ' : Q34 .

g e, LS afdnt RS KRR LS 54 5 ¢ Robgim,
Moeapacix pASI=TENG & 219 wg/mbdad B. @011 1: BHPY D30.8 adreqs/mi).

(gflm ) Inhibition of TNF-a (% 0.1 44.5+12.5 1
76B9ckgrognd kevgls of TNFee: gupductipndy theyRAEN 264. D eedts cuttuged with no
15, '  nhi bt A [ [ ed

\p isp Ak 8 ol psilid NG [ele BB MG XY 5y e
nodmeisrfeor dylizae saroples mdyeesentsd hsnble atead ofihkde ekperithents +
Ar Lﬁ\aﬂ@ n the absence and presence of 20 p.g/n

pe%?'? BT pol ynmyxin B. The supernatant was coll ected
and tested for levels of TNF- a by ELI SA. Background
| evAmsumt of TNF- a | PhaKiBitiohio® TNFYq (G@* RAW 264. 7 Ccel TS 50
cultured with ng stimuli- for 6 hours resulted in TNF-pa
| e\SEQ IDANEEMEI) BPEBpHciHiPSH_E!;ch{,P'SU’ s, &L‘iﬁmﬂlﬁﬂrﬂ LP3
prlesented as the¢ nean inhihition of thrjee”or nore
exXPeT T T S+ St angy thgrror—Fgatgge 209/

1 nhi_bi trr:égln of TINF- goy(f i No pegtsﬁdﬂégo $EQ | [9'(?Li84+5. 9
Pal ynyxiln B 15+2 ZBXAVPLE 3 ASSESSKENT |OF TOR+E.dY OF

THE—CAT-ONFC-PERTI-DES 1 00921 _The potentialtoxi ety
of| the gepti des vva?srﬂ%%gured i6r§'0(2§\5'3wa)s. F"ilr]s?t; t he

Offt ot oxi101 Ty Def ectgson: K T [ RGGe) 34Lacti at 7.4+ 7.5
dehydrogenase - DH) ASSay was used [t is a —

cdl ori méPric assay’For Stthe |quBdiGt38atilon 68.5¢6l05

deattmaggcet T ysgs7 1%

' o5 Ah clﬁ'u'l‘eﬁgﬁi—?‘f—-I:EH
adtivity released fromthe cytgg'sg 'gf danmagét -c%'l I's

into the supernatant. LDH is a stable cytoplasmc
enzynme present in all cells and it is released into

ool bt REdeBaRBY RS 24 BRfer T fon Lrg ey 1REee
nepitadactiondiaRYWI26E]T tdls) RAW 264.7 cake inGbagecdit wehe
-t iR 108 Kokl p's&higqjg B LB e resencs of the imslicated

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-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 deviation.

Peptide (20 ug/ml) | Inhibition of TNF-o. (%)
SEQID 5 65.6+ 1.6
SEQID 6 598+ 1.2
SEQID7 50.6 £ 0.6
SEQID 8 : 39.3+£1.9
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01 Triton X 100EGIRTol 4]6 0 1 5d 28t i de cor

1.0t 0.05
SEQ I D 6 O.

97

No

signifiTGami+{@gxXiCity
cells Contr

SEQ |
0.0

0705

S0 1D 7 1,01 “9°04 SEQ 1D

t 0.03 SEQ

SEQ I D 14 O

| D $8QIDX®Y O.

Q0

D4 SEQ 38 4A8.00593 0. (

S o5 K

60.3 £ 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

SEQID 37

58.9 £ 0.67

SEQID 38

34+ 1

SEQID 40

75+0.45

SEQ ID 41

86 +0.37

SEQ ID 42

80.5+0.76

SEQID 43

88.2 £0.65

SEQ D 44

449+15
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SEQ D16 0.910.04 SEQ ID 17 0.94 0.04 SEQID 19 1.08
0.02 SEQID 20 1.05 0.03 SEQID 21 1.06 0.04 SEQ
ID22 1.29 0.12 SEQID 23 1.26 0.46 SEQID 24 1.05
0.01 52 Treatnment LDH Rel ease (OD490 nn) SEQ ID 26

0.93 0.04 SEQID 27 0.91 0.04 SEQID28096 0. 06

SEQID 29 O 1 o) EO—+ 33
1.03 0.05 o5 g% g’ ﬁt’éﬂ"%?o":ﬁg@%ign |0.03
SEQ I D 36 085 o4 _q. 37-6-9 SEQD
0.95 0.02 BEQ AP35 o SEQ¥B 4938 30.2 &EQ
ID 42 3.4 0.2 mm@y434.5 U7 36E@D 44 0°9
0.03 SEQIpP-45.0Q098_0 04 | SFQID 47 1.05_0.05 |SEQ
ID 48 0.95 | 0. 0PEGEABD 53 1 03 0668 0l ynyxin B
1.21 0.03 _0'0'9'@ Foxi L,I l% :EOBQ'C Cat+ofi C
Pepti des as l\/basuregyby the WET- say. HBE cells
were incubated WEBQIDGY g/ peptl d46.9¢ 1801 ynmyxi njBt
for 24 hours—anrg-cpllva ata
is presentef as gn?ng‘é\n st andard 64%0.73

[0081] Table 5: Reduction by SEQ ID 1 of LPS induced IL-8 production in A549
cells. A549 cells were stimulated with increasing concentrations of SEQ ID 1 in the
presence of LPS (100 ng/mi E. coli O111:B4) for 24 hours. The concentration of IL-8
in the culture supernatants was determined by ELISA. The background levels of IL-8
from cells alone was 0.172 + 0.029 'ng/ml. The data is presented as the mean of three

experiments + standard error.

SEQ ID 1 (ug/ml) Inhibition of IL-8 (%)
0.1 1+0.3
1 32+ 10
10 60+ 9
20 47+ 12
50 40+ 13
100 0

[0082] Table 6: Reduction by SEQ ID 2 of E. coli LPS induced IL-8 production
in A549 cells. Human A549 epithelial cells were stimulated with increasing
concentrations of SEQ ID 2 in the presence of LPS (100 ng/ml E. coli O111:B4) for
24 hours. The concentration of IL-8 in the culture supernatants was determined by

ELISA. The data is presented as the mean of three experiments + standard error.
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deviation. As a control for 100% LDH rel ease, Triton
X-100 was added. Only peptides SEQ I D 40, 41,42 and 43
showed any significant toxicity. 53 Treatnent OD490 nm
No cells Control 0.24 0.01 Triton X-100 Control O0.26
0.01 hb peptide control 1 63 0.16 SEQID 1 1.62

0. 34 35012 0122 0. 05 SEQ |
1.81 CB“%"“@EWF%E?LIP ?5“8’ B")_L b SEa"PEP"é"'!L“%@'S &%
SEQ I I3 1723~ g1 SEQ D 1125602 16—
1.39._0.26 SEQ D 17 1.600.46] SEQ ID 15 1-4 0. 15

SEQ|D 20 1.61 0121 SEQID 21 1.28 0.128+%ER 1D 22
1 33—0-07 —SEQ-#-23—114—0-4—SEQIBAL 137015
SEQ ID 26 1. d%11 SEQ 1D 2f7 1.63 0489+%H 1D 28

1.69( 0.03 SEQ 5D 29 I.75 0. 09 SEQ I'3d 4.4 0.06
SEQID 33 1. 75 021 SEQID 34 0.96 0.05 “SEQ ID 35

1.000 0.08 SEQ1¥ 36 1.58 0.p5 SEQ I DIRF+8.%7 0. 02
SEQ rB38—183—6-03

[0083] Table 7: Reduction by SEQ ID 2 of E. coli LPS induced IL-8 in human
blood. Whole human blood was stimulated with increasing concentrations of peptide
and E.coli O111:B4 LPS for 4 hr. The human blood samples were centrifuged and the
serum was removed and tested for IL-8 by ELISA. The data is presented as the

average of 2 donors.

SEQID2 (ug/ml) IL-8 (pg/ml)
0 3205
10 : 1912
50 1458

[0084] Table 8: Reduction by SEQ ID 1 of E. coli LPS induced TNF-o
production in murine bone marrow macrophages. BALB/c Mouse bone marrow-

derived macrophages were cultured for either 6 h or 24 h with 100 ng/ml E. coli
0111:B4 LPS in the presence or absence of 20 ug/ml of peptide. The supernatant was
collected and tested for levels of TNF-a by ELISA. The data represents the amount of
TNF-a resulting from duplicate wells of bone marrow-derived macrophages
incubated with LPS alone for 6 h (1.1 + 0.09 ng/ml) or 24 h (1.7 + 0.2 ng/ml).

Background levels.of TNF-o were 0.038 £ 0.008 ng/ml for 6 h and 0.06 + 0.012
ng/ml for 24h.
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54 Treatnment OD490 nm SEQ ID 40 0.46 0.06 SEQID 41
0.40 0.01 SEQID 42 0.39 0.08 SEQID 43 0.46 0.10
SEQID 44 1.49 0.39 SEQ D45 1.540.35 SEQ ID 47 1.14
0.23 SEQID 48 0.93 0.08 SEQID 53 1.51 0.37

Pol ynyxin B 1.30 0.13 EXAMPLE 4 POLYNUCLEQOTI DE
REGULATLON BY CATIONILC PEPTIDES [ 0096] Pol ynucl eoti de
arrays | SEQIRBi(eg/mY t o| Beaductipmef TNE-efnghol) of
cationilc_peptides by thenselves on the

transcrHi pti onal responsa of n@bowphages kand e@A4tHoetsi al
cells. ——vaus-f UP..a p—RAW 2647 —HuHra—Bf wuf\-l—a-l——
cells (HBE), PSa 49 hupan eB thelial cells we
plated|in 150 mﬂtlssue culture dishes af 5.6 x 106
cel | s/ dish, r‘ll| tured overnight and then|incubated
with 50 g/m peptlde or rredlu%o%llonefor h. 0.048 er
sti mul gtTom phe tetts pere ¢—once vi eyt
pyr ocar bonate treated PBS, and detached fromthe dish
using a cell 18€@raper. Tptal RANB33mvas isolated wWsbh4ag

Tri zol —G-bep-HFe—Fechnol nmﬁﬁ-Jhe_E. m_peJ_L_@g_\Aa&_

resuspended P‘W‘Ffﬁa%‘!@ ree vvat% cont ai nj ng R

i nhi bi tor (Anbiron, Austin, TIX). The RNAWas treated

with DNasel (Clontech, Palo Alto, CA) for 1 h at 37C

After adding termnation mx (0.1 M EDTA [pH 8.0], 1

g/ I N | ! C L

hchopal VaRps: Larbiton ST ED AFLESHENGE TAESrfilcRiglh) Betayea

on caldmmhotSEQ ADflao M 547 leellsRBPAptides(20 pginl) Waesidpd hﬁh@r@asmg

by addin oI umes of 100% et hanol and_ 1/10°

vol 'Lﬁ'ﬁ%p%'gﬁltﬁ Mel %\‘H@f‘ eontaiing A549 hyaarrggatholial cells and 100 ng/ml E.
r esgp3AN e LS. s fed {

(Ambi on) and stor e%‘%gtn%{ﬁt%&[hlg&%%g e?tkl?}’%o anﬂtegﬂﬁﬁ\lg& levels of

was TRE ety Sy Thefiata is|psesentep aothe siesn oftheee bpeaipaenasiestandard

gel ordrack of genonmic DNA contanination was assessed

by using the isolated RNA as a tenplate for PCR
anplification with (3-actin 55 specific priners

(5" - GTCCCMW@BG@TSEQ T BEQ TehiNiorhsl TNIG, (G5)
CATCTCACIACGAL RS oy | O N0 56)). Agarose gel
0 ' 98.3+0.3
15 89.3+3.8
30 83+4.6
60 68 +8
20 53+8

[0086] Table 10: Protection against lethal endotoxaemia in galactosamine-
sensitized CD-1 mice by SEQ ID 1. CD-1 mice (9 weeks-old) were sensitized to
endotoxin by three intraperitoneal injections of galactosamine (20 mg in 0.1 ml sterile
PBS). Then endotoxic shock was induced by intraperitoneal injection of E. coli
0111:B4 LPS (3 pg in 0.1 mi PBS). Peptide, SEQ ID 1, (200 pg/mouse = 8mg/kg)
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and et hidi um brom de staining confirned the absence of
an anplicon after 35 cycles. [00971 Atlas cDNA
Expression Arrays (Contech, Palo Alto, CA), which
consi st of 588 selected nouse cDNAs spotted in
duplicate on positively charged nenbranes were used

nucl eati de .array. studies. (Tabl.es 9. .
3P Pelpiebiel LY BireG R Pey OBEa F LT et Fiien pi GeS: The mice
t ot @breMhitoRAGor 480id0Ata0d th debulishRréfebdi&. over ni ght  at
71C. The filters were washed extensively and then
exposed to a phosphoi mager screen (Mol ecul ar
Dynani cs, Sunnyval e, CA) for 3 days at 4C. The inage
was captured using a Ml ecul ar Dynam cs PSI

phoIpGaldeeseminel € TR/ BoA 01 Z tFe tideb N ATatal VT € Survival post
anal yzed using A IasI rmggg o‘Prmge Anal ysi $ software
rjos

(Cl| ont Beptmentq i@ yfferRe dnuvige |\A)endgiegin shock
infensities for Dach spot re corregted fof
background | evels and normal i zed for |differences in

pr pbe | ab@l | ng usi ng3uge avier agBS valluess fof 5 5(100%)

pO ylluu OCT uuq bserved f Y\ ! ! tt! e. hat v=T=tal th
0: %)

st { nul allng}g condi ti 3H8: (3-actBy, ulhi qiftip,

ri bosomab my Ot €1 | "SZ9y,50T YCETSEQG Y dg- 3TPNOS PITat g (504
dehydr agenase ((GAPDH) gand Ca2+ bi ndilng profein. er?)

the nornal i zed hybrl di zation intensity for a given
CcDNA was |l ess than 20, it was assigned a value of 20
to calculate the ratios and rel ative expression.

[ 00981 The next pol ynucl eotide arrays used (Tables.

21- éen H
T N T —
Whl sehsitigetbCBt1 mifce by Chtidnitureplided RIS 1 5@ D %eksnold ) were

duplica Probes were prepared from 15-20
LSS g 10 F LN AT g mie A0 4o AT 20 g in 0.1
pr ofadtfle PBSE TREH érldo@RlicaRskk \b%hﬁﬂt@béﬁﬁmttr‘a RlidlehE 681!1813& E. coli
sli des over nj ght at 429C and washed 't)er was

t heP111 RedeP $1&da fluplkP Y sPengide (Z\QOnngénmge F@mgﬂ@d\@s injected at
Th f

por® {SE o RSNl e il BRSPS e L LER
rrednarnt0f¢drfpe111&hqur%®d thewdsiimokege caorded.nt ensi ti es.

Nor mal i zati on and anal ysis was perforned wth
Genespring software (Redwood City, CA). Intensity
val ues were calculated by subtracting the nean
backgr p8eptideiTxeatnent {5, oodi Ohbl:BdanNunibens | SyrviehlUgs)

determined by I nagene. |nten>| s for each spot
were nornmali zed by taSTPr§g 94 red| ¥ ot | intensity
val ue owH-ati-on—of- spot a| ues Wthin a

slide aganté%rf‘b%ﬁqpﬁSE)t his $6&al ue|to Phe yal ues lof all

sl i des | BRQIID& €Xperifent. 2T ret tlv?uuc MYES {FEN
wthcells treated with Deo ide conparedjto control

cells ¢8RQHP Bound in the 2nabl es bel ov. [ 0099] 20he
ot her | NRclseotderarays—tsed{Fables—#+—36)—were |
t he Hupan (Bo;lr7on ar rlays (YZD%%ntlf cat§on munber

t he genBEQ IDL4PRHU04-S1) , a/ﬁgch cpnsi st of aboul

14, OOOWLQ-&S—&.@.OLI_E in duplicate [Probes were |
pr epar e 710 .tg|of t kg 5 20

48



RNA and | abeled with Cy3 or Cy5 | abel ed dUTP

experinents,

A549

epi t hel i al

In these

cells were plated in 100

mnmtissue culture dishes at 2.5 x 106 cell s/ di sh.

Tot al

cont ani nati on was

Th
L

RNA was i sol ated usi ng RNAqueous ( Anbi on).

DNA

renoved with DNA-free kit (Anbion).

4RilsP1

ass

g

%al?%t%&e@maq
S es overni

hia

lft%d S

g

an @emgtmtBAthgmce\haﬂdtiogm Rep&demﬁ%%&:@aswél&dold) were

or oehlyedib el

detsegrite BBS). Then Srmatoxiﬁi;ﬁﬁck walindied by lrﬁﬁgérﬂaneal injection of E. coli

[ nt(g

and

T

ack

(2 pzdg O lom

anne

/ P RRgIgRgalIniget

nd int
veentide

Eéﬁ%

e

[.
1

sities. I

he@ctg&%xp&yo W 0.1 ml

n" house"

wﬁgousqrﬁ@nﬁglkgj rwaginjected at

cal Mébﬁb@ﬁnd’db@ni%ﬁ&ﬂ Qﬁ@ 155l d?{eﬁ?l?échbfn I)fOLPS eﬂfel'}nﬁé' Refe! d

and subtracts th

IS

for each grl

Anal ysi's” wa

permesHioRd far 4hhoursandshe resits v ceaorded. Redwood O ty,

CA) .

taki ng the nedi an spot

popu
conp

The intensities for-each spot were
intensity value fromthe

| ation of spot

val ues within

ring this valuye to the values of al

nor na

a slide and
slid

lized by

es in

t he
trea
f oun

Bepsidle; Treptment
fed with pepti
d in_the Table

%

e relkBtdolie cha

kol

nBember ohMicd
control cel
Sem - quanti

hSwwiviab (%)
5 can be
tative

RT- P
resu
olig

Oﬂomiq@erforgd to @Quyirmp
L.NC
O e dO.tg/n1 and Mg | i

pl ynuci®oti de
bhated with 1

art ay
I

m xed dNPP st oc

k at 11

mv
for

SEQIDZ gl Vol
mn inath

e MAQq@Uth[

By npcycl er.

cated gWatet
pl 5X First St

PR oY ol
dal O

r and

buf f
ri bo
i ncub

ISETT

e$EQiD|§| 0. 1M

pTT, aRdigl 41

RNaseOdT reco

woro addod

nbi nant

and

C IHHIU

t 42 Cfor 2 M

A 11~
\V U e y

, foll

[ :
tor—< -5+

TVeT Zav p> pep

omed b§ t he

oo rer

iddltﬂan

of 1

Bur [ §

$EQ21002un| ts)

Fak difaYa)

of Sapgrscrip

Wwer e

\./I\l,

ed u3|

S Ped

Pga "§|ng| rea

t 11 (gnvitir

gen, 17
source

Cti ons®in the

of
pres

~

IT.
and

LFEQ $D 115 Pt

ence of B

1g par
CDONAS a
3' otjners (1.

i freg—Tmtt

O M, 0.2 nM

absédce
C

antp®

m xt

uﬁQ 1§ mv Myl

12Ugof Taq

DNA p6l yner g

and 1V DPD

se (New
buff

Engl
Each

quyaua W
was perfof

DD
bblaa OV

med w a the

aAarTTu

r mal cgcler o

y us'%g

30-4

94 &

EQIIMZ&I es co

20c ahhea
oHHea

nsi stiaggof 30s

of degat ur at
52 C aor Kb

on at

I and 40s

of €

EOD o a0

|nr1 Lt her
hg“ﬁunber

C T

of cycbes of

PCR Was

opti
for

IBEEEHDE@ e
priner an

n tnezTgnear
set of RNA sa

ase ug te—t
nmpl es. A

- =y
catll IOUII

housg

éﬁ@%ﬁ@ﬁb pol yn

in was6anplif

i ed 50

eacl
to €

Ile lU
st te t he ani

ucl eot 288 R- act
evatuate—extr
punt o?ﬁﬁNA. Th

nrocend
154

oot Y

e reaction prn

tH-e—and—
oduc

was
dens

SE]@IDB‘:’ zed by

itao

condg
anpl

Eﬁ@ﬁj Kpm.

ns cal

el ectezppghoresi
relative starft

S and @nalyzZ
ing RNA

a0y

cul ate@lHGith re

ferenck to P-

acti @

2ug

6

0.

SEQID 44

2 ug

6

0

SEQ ID 45

2pg

6

0

49




[ 001011 Table 18 denonstrates that SEQ ID NO 1
treatnment of RAW?264.7 cells up-regulated the
expression of nore than 30 different polynucl eotides
on small Atlas mcroarrays with sel ected known
poI ynucl eoti des. The pol ynucl eoti des up-regul ated by
] ' t .
CafoueoPTaltE sy, Bpsiohoghfib el Sldbuosdliid g pre mice by SEQ
c héﬂﬂkBAbB/q mice weeinjented imtaperitemeahwith @00PPE, coli 0111 B4 LPS.

neyr ot r mtter sur.f.ace, anti gens .and ¢e
adE%p§1d8 ﬁ%ﬁ"&ﬂ‘b%h e§m€k@ Wﬂﬁé‘fle‘f‘ﬁdc‘l“ﬂossgafets |"|“faeé'1"|°"ea' site and
C O i€ Rére Mor(j 19 Fe@ib e Riuksing theiséudsiweSrec6laearoki nes,
interleukin, interferons, hornones), cytoskeleton,

ot . r ot e . The specific i
po‘l ynuEF‘gE{Fei des| up-1 r"eﬁj’ﬁl at eci NumberietiMiteo 5 e Surdwl (%)
chenofriaembhiP- 3| the1PALps nfll ammat ory  cyt oki ne
I L 10, _macrophage colony stinulating factof, and

recepN@rPéPtsqfch S IL4ODF|?~82 (a putatbve ant hgoni sb of

pr ot btnd t-o—tH—tRb——+Pba—+feeptar

NOT C}EHK{ F recaptof400 LPA- 1, TGFJS FeceptO' EQ%SF
receptor, and I FN/ receptor. The peptide also
up-regul at ed pol ynucl eoti des encodi ng severa

nmet al | opr ot ei nases, and inhibitors thereof, including
t hpob ”paBT@'lW'th%}fetl Lt

TI VB2 e g P “&2?“@#%’3@85’.@2&%‘5’%?‘583?“% lreus
S pb@lAf- |%Wr2é|4§’dmtpte m@arophage celts wera sfimdiated w]thmD,Lg/mhﬂ aureus

th anscri.ption, factors, ases
sug as ﬁ'ﬁt% Efence ¢ dt(%ﬁsea%er% AT 5a5in8 GgnGepuatigny 88 ‘?j The
ef fupefnatant wasi@Bectéd §@ tebeIToNVIRY @8lof TI‘TF‘JOE LISA. Background
pol ynucl eotide array studies that SEQ ID NO | down-

r el§uglaeleENE preductiop by H‘GIWQGQGtCﬁH@gJItumdMW @bstimuli for 6

T | 19 d
TERAFEASARATEING & FOBh Pk e SR ST i o
anpi-esemed agthe mﬁhlo&ﬂﬁ’éﬁ&h&bﬂ@ﬁdeﬂhﬁﬁ@ +SSndard%eriyt.P- 12,

oncostatin M and | L- 12 A nunber of the effects of
peptl de nal vynuecl an axpr QCCI on_were confirme b

RT- PCR ([Ta ”b@é@i?o‘) aJdFHéP%E'Ptu desInhifpition pf TNF- (%EEQ |36

NO 3, SEQ‘I‘D‘NO"&T‘&HU"SEQ‘#W
representative peptides fromegach of the=fornulas gl so

altered the 58 transcri ptionall respongegHada humarn
epi t hel i pt—eetHH—t+re—ustnrg—-d—Sstzed—m-croarrays——|
(7835 polnucl eot i des). The ef{ff ect of §EQ1| D NO 1{on
pol ynucl eoti de expn@ssion Wwag conpar g45Lm g numan )
epitheliplecell lines AR49 and HBE. Pogl ¥nucl eoti dgs
related fo the hos€0i mune regponse th&6 rilere
up-r equl ated—by 2peptidesor—nore—by—a—+att+o—-of
2-fold nore than unstinmul ated cells are described in
Tabl e 21. Pol ynucl eoti des that were down-regul ated by

2 [ . . f 2-fold pore than

SR BT B e bt ThoBie ioabsipningucedty Tapi o

2MpsvBackerivm n%ﬂ-rcabﬁ&l ligvaPEinRhdMMR. IFBAW 264.7 mouse acrophage
pro-i nfl anmat or | ynucl eoti des that are up- H’

clo%HS Wé@mlaw@dy wigshiag/ml AsalyAMrie therabsance hnd ﬂfa@hea &R0 pg/ml
a%pff@ebclr@o?}ﬁn}m&}mé subé‘thE}WE Q0ected and tested for levels of TNF-

o by ELISA. Background levels of TNF-o. production by the RAW 264.7 cells
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pol ynucl eoti des affected by cationic peptides are
shown. The trend becones clear that the cationic
pepti des up-regulate the anti-inflammtory response
and down-regul ate the pro-inflanmatory response. It
mas very difficult to find a polynucleotide related to

Rt Or % [ esp omn regul at

( TaB uredzg ' nq.gt mtl“; gor% de‘ h‘ﬂ%}é ﬁYf r@Bglp@g' ma0.83d7 -
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t hEXRESTIENISSFBIErN.0- i nf | ammat ory pol ynucl eot i des,
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pol ynucl eoti|d éﬁ v(\;ﬁ ?1“%(?'2 ret)"ﬁﬁrroor}anltwl n(% ghal i ng
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anti -i nfl ammptory-—palynuclepbtide that was
up-regul ated by é?EQPPé pept | des i s 6> L- 10
receptor. |U-T0 pg myﬂn@npor ant_cytpxipe Tnvotved in

regul ating thhe pro-ipflammtbry cytokines. These
pol ynucl eoti de expression effects were al so observed
using primary human macr ophages as observed for
peptide SEQ ID NO 6 in Tables 27 and 28. The effect
of representative peptides fEXAMRICE30f the formulas
on human epithelial cell expression ‘pression of selected

o] oe” AREsSRELT Or RoXIEIRYOFIHE EATIoN R fined

ITCAaot \v4 v L § g

formul a were tested for their ablllty to alter human
epj {al cheot e expression and  indeed they
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ucl eoti de re33|on i n peptide-sinu
O OF S B11T He Fa 5avo e b A Seheli qeds (16HBEO14,

[ ogm@saeumr@mameea with fd’@%gqupg&lxdezfspZéi lgatufs? gdr% sbﬁeg'naﬁgrg

t he housekeepin Eolynuc eoti des range
f ofemovedanddestedigr LRE. (Khe odter agsax used td measotedoxicitiest thé cationic

| g@@ggésf\géskg{wﬂmsﬁhw)”%lﬁgﬂg {)fdnéf‘r‘, Z H; ghic Slay for the
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" 5Bkl s P SEET P Pitohbry By Gfeness i able Felda o
t hadis¥@ivagRerhativé t6 hﬂr[@@] ﬂh§mﬁh€é"iﬂccﬂfp&ﬂﬁcn assay). In this assay, HBE

Pol vnucl eotides with a
cells were incubated with 100 pg of peptide for 24 hours, and then 10 pl/well Cell

Proliferation Reagent WST-1 was added. The cells are incubated with the reagent and

the plate is then measured with an ELISA plate reader, ODg4gpnm.
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fold or greater change in relative expression |evels
are presented. Pol ynucl eoti de Pol ynucl eoti de

Unstinul ated Ratio Accession / Protein Function
Intensity peptide: Nunber Unstinul atedb Etkl
Tyrosine-protein 20 43 M68513 ki nase receptor PDGFRB
G / k '

e TR L0l AL L0 AR TapIsc et Pl Dbt of e

48 ptptideB a3t togicdo el ophisitebtedt Hawever,-foRDf Ithet peplidesfrom Formula

SRS o T ST et

pr doeh w3saykEndot hel in b Receptor 20 14 U32329 receptor
c-ret Cncopolynucleotide 20 13 X67812 precursor LIFR

oo 048 TabE TR TBHEY nthe Cofont Rep e Mpisred b sl i

FurRdldasnAbsay 2 Fiainlay HEFbrofiéhial mqm celio vkl BhRERith 100

BMP- 8a Bone nor pho- 20 12 M7 ol ynucl eoti detic

pr dt8aTkpeptide g Pohymyxin B fereq4 l‘pﬂ"tﬁ bD @EV'&VWM&SWQ dthe

S AR B 9T A Mo 0 v
st iafdddaThexdatd iapresentedcasathe mean + standard deviation. Only peptides SEQ ID

40,41,42 and 43 showed any significant toxicity.

Treatment LDH Release (OD49y nm)
No cells Control 0.6+ 0.1
Triton X-100 Control 46x0.1

No peptide control 1.0 £ 0.05
SEQID1 : 1.18 £ 0.05
SEQID 3 1.05 £ 0.04
SEQID 6 . 0.97 £0.02
SEQID 7 1.01 % 0.04
SEQID 9 1.6+ 0.03
SEQID 10 1.04 + 0.04
SEQID 13 0.93 + 0.06
SEQID 14 0.99 * 0.05
SEQID 16 0.91 £ 0.04
SEQID 17 0.94 + 0.04
SEQID 19 1.08 £ 0.02
SEQ ID 20 1.05 £ 0.03
SEQID 21 1.06 £ 0.04
SEQID 22 1.29+0.12
SEQID 23 1.26 £ 0.46
SEQ ID 24 1.05 1 0.01
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rZE:IeBtGOE 300 A EHmERE |

faYe¥al

112 10 D17630 |
112 6 MB4746 Cas Crk-associ at ed
substrate p58/ GTA Ki nase 254 5 Mb8633

129 5 D28492

ar—CE AR Chao

L-9R

| L-1(3

UVOU

_rryc

T-I ](elF%h

SBRRAle 205 4

X13945

and cdk@ Q7 | b
2 113 4 Mel DNase 87 4 WRI478.04cxCR- 4

| L- 1BEQNIDEGI euKi

n 168 4
nhibhitor

BB+ 0jok 91 k4 cdk
ATOH? At onal _haonopl o

Chenoki erW
U43844 |1 L-7Ra Interl eukin receptor 317 M29697 POL
DNA pol yrer aS€Q IR29 3 DL7384 Ti e- 2./nc0,02] ynucl eot i d
193 3 SG0tA1- D?' VRHE-e a4 de —Pol \'n"dﬁnfi de
Unst i nulf at edSlEg{ng Accessi on Prc?féi‘ﬁ gmcti on
[ ntensify pepEQdb33NuUnber Unst| MU aj3ce . 05PNCT DNA
|l i gase I-140_3 104674 BAD Apoptosis protein 122 3
L37296 | GADD¥SQERA4damage- 88 3 L2dV2 0.0hduc bl e
pr ot ei n{Srk 'ID%ISdI. edrkimase—82 \bégdu a5 HAt cyl —Ad
Integrin 2324 X53176 | TGF(3R1 G owt i~ ?acto recept
1038 2 D25543EQURANRL Refept or 1001 0B530@840

SEQID 37 0.96% 0.04

SEQ ID 38 0.95+ 0.02

SEQ ID 40 2.8 +0.5

SEQ ID 41 3.320.2

SEQID 42 34102

SEQID 43 43+0.2

SEQID 44 0.97 £ 0.03

SEQ ID 45 0.98 +0.04

SEQ 1D 47 1.05 £ 0.05

SEQID 48 0.95 +0.05

SEQID 53 1.03 + 0.06

Polymyxin B 1.21 £0.03

[0095] Table 17: Toxicity of the Cationic Peptides as Measured by the WST-1

Assay. HBE cells were incubated with 100 pg/ml peptide or Polymyxin B for 24

hours and cell viability was tested. The data is presented as the mean = standard

deviation. As a control for 100% LDH release, Triton X-100 was added. Only

peptides SEQ ID 40,41,42 and 43 showed any significant toxicity.
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Ck Ck ad

apt or

protein 679 2 M32309 Cyclin E1 Cylcin 671 2 X75888
subunit Vav proto-

PCLD1 DNA

pol ynmerase 649 2 721848

protein 853 2 S72408 ZFX Chronosonal

613 2 X64361 oncopol ynucl eotide YY (NF-E1)
Transcription factor 593 2 L13968 JunD Transcription
factor 53423656265 €=St+¢t m..ase;éﬁ?—Q—H95247
cdk7 Cycli|n- dependgﬁta%égtz U11822| ki nasd™Mt1A
Myosin |ight SubuNb tel6ZnRolML 9436 |56Twzm1&EBBT?_
Recept or 4 pscription factor 2
X60831 TRAI L ApBIGSI0 Crapseld 364| 2 uLr2pH0. OII_FA-
Cel | adhesTUﬂ‘TEﬁgEggﬂggggﬁg—Xttgﬁr—fsqﬁﬁﬁﬁﬁqﬁhﬂma
adaptor prijotein 31 U29056 | FNGR | nterferon ganma
308 2 N28233 recepSEQIDHN¢1 TranS“riptlﬁhiDéétor D95
2 727410 AFF2TFran A—faectof—287 2 S76657 52
Pol ynucl edti de Polyﬁﬁglggtlde Unst nula%g%i&gglo
Accession [ 7 Prot eiSEGIEF | on T ntefsi Ty ephioge:
Nunber Unstiomulatedbh EST Follistatin precursor 27 2
729532 TI|MP3 Prot e3&QPdhi bitor 259 2 18165095 RU4p
Transcri ptjromfactogpdg 72 B41671+6—3
Insulin-lilke growth %?353 U00182 factor régéptor
Cyclin & [Cyclin 213EQIDNY5826 fyn| Tyr dséneopgpot el h
191 2 U70324

SEQID 13 1.23 £0.11

SEQID 14 1.25 £ 0.02

SEQID 16 1.39 £ 0.26

SEQID 17 1.60 +£ 0.46

SEQID 19 1.42 £0.15

SEQID 20 1.61 £ 0.21

SEQID 21 1.28 £ 0.07

SEQID 22 1.33 £0.07

SEQID 23 1.14+0.24

SEQID 24 1.27 £ 0.16

SEQID 26 1.42+0.11

SEQ ID 27 1.63 £0.03

SEQID 28 1.69 £ 0.03

SEQID 29 1.75 £ 0.09

SEQID 31 1.84 £ 0.06

SEQID 33 1.75 £ 0.21

SEQID 34 0.96 + 0.05

SEQID 35 1.00 £ 0.08

SEQID 36 1.58 £ 0.05

SEQ ID 37 1.67 £ 0.02

SEQ ID 38 1.83+0.03
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ki nase BMP-2 Bone norpho- 186 2 L25602 o

pol ynucl eotidetic protein Brn-3.2 POU Transcription
factor 174 2 S68377 KIFI A Kinesin famly protein 169
2 D29951 WMRC1 Mannose receptor 167 2 Z11974 PAl2

Prot ease inhibitor 154 2 X19622 BKLF CACCC Box-
bi ndi ng 138226340 protein——TLMRP2 Protease

O OO,

i nhi bitor 136 2 X625%8M§Ks proto- |131 OReymms
oncopol ynufTeotT de SE#TD %0 1T anscr T ptiomgigGtgys 12972
S53744 [00Q1041 Table 19: Pol ynucl ¢oti des

down-r egul pt ed by SEEQIUD)4NO | treat _rr§n040d:f0.(}?AW
macr ophagecetts—d&he Hofte—pept+des—at—a
conceﬁtrgt on of 5oSE%)'?1132 wer e shown tg'3 é&’J@e t hq
expressi on| of severSkEQE@KYnucl eot 1 €S, PRPLIE Was

I ncubat ed »u-h_t_he_sE?fMLceJIc faor 4/h and the RNA was
i sol ated, fonverted>7A{B44| abel ed ¢DNA bﬂ%@@sﬁ%nd

hybri di zed S e illlBlIbll 43_5035 ]
u%stirrulat d cells is shovvninthethlré col'um. The
"Ratio Peptide: Uns$EQd.IP d't'ed" col um ref.e450.230 the

i ntensit F—potyt e—express+on—in

bept i de- &i mul at ed e R by |t he OPREQDSi 1y o
unstinul atied celTs.SEQID BEray experinen s g |
repeated 3times with 63 different|cells and th_e
average fol d changBoWW@YS¥A&wn bel ow] Pol L:3Ut0d8t i deg
with an approximatetrytwo—fotd-or—greater—eharge—n
rel ative expression levels are presented. Unstinulated
Rati o Accession Pol ynucl eoti de Pol ynucl eoti de
intensity peptide: Nurrber EXAMBME4Nn Function

Unst i mubpgyi e 9@&38 RZE%IQE%S

L36179 —ciranmel

89.0.11 104103 . XPAC .
0 e e B o2
pr &y uheseselveson the 1r3nsieigihal response of macrophages and epithelial cells.
Mouse macrophage RAW 264.7, Human Bronchial cells (HBE), or A549 human

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

assessed by using the isolated RNA as a template for PCR amplification with B-actin-
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splgctedneyse PANAS spgitedan é%m@ onmpsjmﬁin Flrasged membranes
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Q0P Pradihubleot PRl sidies Pl AR L. fif e
Z3ZDBTA proHes\gneparerhitont Belg Rahlil RN Aoeses Bicakiated with the arrays overnight
b a) e Fiasiisfeysre Wiind aientingy i ihen expoto « phosphoimager
Amsd:l’@édeMcflwuﬂi' D&ﬁ‘arﬁi@§ tSuhnPate, ©A) (HBRGLat 4909 ThdMige was
repair protein 535 51 X99018 KRT19 I nternedi ate

fi |Car?ﬁéfﬁfl ugppa MO@ZU#@Q@GW!CM%& @%@mﬁmﬁr dihe Sisbridizasian signals

2070 BERR00H% AR L0 ROl A R6R 20 (RN Iha Excal

NQ@MMoso(;rRqundnwm ngmmenmass tor &i¢h X® Wege corrected for
su %gékfg?cmnh YevelR% E&rﬁla[ lzeédaf%P glﬁ%\netnlc &5 pré(l)ée la%el?n7g lé18ng9ﬂ’7lél average

values for 5 polynucleotides observed to vary little between the stimulation

conditions: B-actin, ubiquitin, ribosomal protein S29, glyceraldehyde-3-phosphate
dehydrogenase (GAPDH), and Ca** binding protein. When the normalized
hybridization intensity for a given cDNA was less than 20, it was assigned a value of

20 to calculate the ratios and relative expression.

[0098] The next polynucleotide arrays used (Tables 21-26) were the Resgen Human
cDNA arrays (identification number for the genome is PRHUO03-S3), which consist of
7,458 human cDNAs spotted in duplicate. Probes were prepared from 15-20 pg of
total RNA and labeled with Cy3 labeled dUTP. The probes were purified and
hybridized to printed glass slides overnight at 42°C and washed. After washing, the
image was captured using a Virtek slide reader. The image processing software
(Imagene 4.1, Marina Del Rey, CA) determines the spot mean intensity, median
intensities, and background intensities. Normalization and analysis was performed
with Genespring software (Redwood City, CA). Intensﬁy 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
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[00100] Semi-quantitative RT-PCR was performed to confirm polynucleotide array
results. 1 pg RNA samples were incubated with 1 pl oligodT (500 pg/ml) and 1 pl
mixed dNTP stock at 1 mM, in a 12 pl 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
RNaseOUT recombinant ribonuclease inhibitor (40 units/ul) were added and
incubated at 42 °C for 2 min, followed by the addition of 1 ut (200 units) of
Superscript II (Invitrogen, Burlington, ON). Negative controls for each RNA source
were generated using parallel reactions in the absence of Superscript II. ¢cDNAs were
amplified in the presence of 5’ and 3’ primers (1.0 uM), 0.2 mM dNTP mixture, 1.5
mM MgCl, 1 U of Tag DNA polymerase (New England Biolabs, Missisauga, ON),
and 1X PCR buffer. Each PCR was performed with a thermal cycler by using 30-40
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3 3 R39227 mall inducible cytokine ubfamly A

00 3.9 2.4 A1922341 GFB .
| noREe TR aerntits s S50 B 008 weaunent of RAW 2647 cell
A1417p3£b§8|ateﬂl %@@kaesﬂoxletqgorg tlﬁn@Oﬁnﬁerg?t]pog'rﬁéé&?ﬂ%A' &8 small Atlas
CCR6,0.14 4.5 7.8 6.9 7.8 N579 hesi

ol tgmaéra@s with gelected knowngolynyclegrlée The polynucleotides up-regulated
by peptide, SEQ ID NO: 1, were mainly from two categories: one that includes

receptors (growth, chemokine, interleukin, interferon, hormone, neurotransmitter),
cell surface antigens and cell adhesion and another one that includes cell-cell
communication (growth factors, cytokines, chemokines, interleukin, interferons,
hormones), cytoskeleton, motility, and protein turnover. The specific polynucleotides
up-regulated included those encoding chemokine MCP-3, the anti-inflammatory
cytokine IL-10, macrophage colony stimulating factor, and receptors such as IL-1R-2
(a putative antagonist of productive IL-1 binding to IL-1R1), PDGF receptor B,
NOTCH4, LIF receptor, LFA-1, TGFB receptor 1, G-CSF receptor, and IFNy
receptor. The peptide also up-regulated polynucleotides encoding several
metalloproteinases, and inhibitors thereof, including the bone morphogenetic proteins
BMP-1, BMP-2, BMP-8a, TIMP2 and TIMP3. As well, the peptide up-regulated
specific transcription factors, including JunD, and the YY and LIM-1 transcription
factors, and kinases such as Etk1 and Csk demonstrating its widespread effects. It was
also discovered from the polynucleotide array studies that SEQ ID NO: 1 down-
regulated at least 20 polynucleotides in RAW 264.7 macrophage cells (Table 19). The
polynucleotides down-regulated by peptide included DNA repair proteins and several
inflammatory mediators such as MIP-1q, oncostatin M and IL-12. A number of the
effects of peptide on polynucleotide expression were confirmed by RT-PCR (Table
20). The peptides, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 19, and SEQ ID NO:

1, and representative peptides from each of the formulas also altered the
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ALthg @wmﬂamm%éﬁmnm Iy wagpvarp d11f4m$t to fing a polynddeatide related to
Al fhra 2rB thflahPhRGFIEHbALR 12 WAE down-regulated (Table 26). The pro-

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

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

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

Peptide was incubated with the RAW cells for 4 h and the RNA was isolated,
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Polynucleotide Polynucleotide Unstimulated Ratio Accession
/ Protein Function Intensity peptide: Number
' Unstimulated”
Etk] Tyrosine-protein 20 43 1 M68513
kinase receptor
PDGFRB Growth factor receptor 24 25 X04367
Corticotropin releasing | 20 23 X72305

factor receptor

NOTCH4 proto- a8 18 MB0456

oncopolynucleotide

IL-1R2 Interleukin receptor 20 16 X59769
MCP-3 Chemokine 56 14 S71251
BMP-1 Bone morpho- 20 14 L24755
polynucleotidetic
protein
Endothelin b Receptor 20 14 U32329
receptor
c-ret Oncopolynucleotide 20 13 X67812
precursor
LIFR ' Cytokine receptor 20 12 D26177
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adenosine A3 R0.83 2.0 2.3 1.0 1.2 AA863086 cell

R

delta locus 0.77 2.7 1.3 1.8 AA670107 prostaglandin E

recept or

rowt

h factor

1 (subtype EP1) 0.65 7.2 6.0 1.5 AA972293
receptor-bound rotein 14 0.34 3.0 6.3 2.9

R24266 pstein-Barr virus i nduced ol ynucl eoti de 2 0.61

1.6

i‘lﬂ‘lr‘

rgnnnf r

2
- ll LA NI ' = s
0. 22i %;‘@.‘?'af ol ﬁ?ﬂ’sﬁz U"%‘?‘HE‘FH r e@%‘b‘t or [t4fsession
A 0| 07 Prgteing 14 16 Bynd$@009 | SNARESIR 0] 56 pdtide2 1. Sumber
AA704511 yrogi ne ki nase, nonfreceptor, %Igﬂ&aa%d 8.5
10 7 _A1936324 eceptor tyropine Kinase ke or pHan
recetMbBa2 0. 40 7Bgnegn@phe-6 2[ 5 NA921 |69 AtZessi|om97017
Unstti mul at ed Rat b@ylRRRbiiddge Unstinul ated Number
Polynucleotlde/Progeln Intensjty ID2 ID3 1D 19 I|ID |
protein tyrosiine ph89Hiut ase,| on-receptor type 3 1. 02
1. 072022 0.5 U BindAkperedin 0BT OL €T 1§70 yT 0BT e T3
pho ’ on-= rprngnr Tyll")P 9 0.28 .5 4.0 0.9 %{4%104
AA4 pr of] eiMectophage pleYphiosph&Pase, | on- r Hcept dr X05010
tyge 11 0.42 2. QtiuMting f2ect10 AA995560 protein
tyr [ aYa) hhncnh Se, nn-rprpnfnr fynP 12 1.00 2.€ 2.2
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3.40.9 1.9 6/5 AL66 7 prdgtein tyrosjne
phddpf#BBase, ¢c€penmkireygeptorA [0. 2514 0 2[ 4 16108 12{8D17630
Hs‘fﬁ:QR Interleukin receptor 112 6 M84746
Cas Crk-associated 31 6 U48853
substrate
pS8/GTA Kinase 254 5 M58633
CASP2 Caspase precursor 129 5 D28492
IL-18 Interleukin precursor 91 5 M15131
precursor
SP12-2 Serine protease 62 5 M64086
inhibitor
C5AR Chemokine receptor 300 4 S46665
L-myc Oncopolynucleotide 208 4 X13945
IL-10 Interleukin 168 4 M37897
p19ink4 cdk4 and cdk6 147 4 U19597
inhibitor
ATOQOH2 Atonal homolog 2 113 4 U29086
DNAsel DNase 87 4 u00478
CXCR-4 Chemokine receptor 36 4 D87747
Cycl.in D3 Cyclin 327 3 U43844
IL-7Ra Interleukin receptor 317 3 M29697
POLA DNA polymerase, 241 3 D17384
Tie-2 Oncopolynucleotide 193 3 S67051
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protein '
TIMP2 Protease inhibitor 136 2 X62622
Mas Proto- 131 2 X67735
oncopolynucleotide
NURR-1 Transcription factor 129 2 553744

[00104] Table 19: Polynucleotides down-regulated by SEQ ID NO: 1 treatment

of RAW macrophage cells®. The cationic peptides at a concentration of 50 ug/mi

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

incubated with the RAW cells for 4 h and the RNA was isolated, converted into
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labeled cDNA probes and hybridized to Atlas arrays. The intensity of unstimulated
cells is shown in the third column. The “Ratio Peptide: Unstimulated” column refers
to the intensity of polynucleotide expression in peptide-simulated cells divided by the

intensity of unstimulated cells. The array experiments were repeated 3 times with
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AAB77522 ytokine-ipdye bl e kiinase 2.70|0.41 0.37]0. 37
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0. WBRECES 0. SFI. PN repsiv proe®s adh@ﬂ? n 11, tP@Pe 2, | OB802887

adhgrsm \Uble"”'(}?ﬁb olyh i 230 ggo 039O TAALSE 3

adherin 3, type 1, ﬁ céﬁﬁérln
XPAC DNA repair protein 485 0.12 X74351
EPOR Receptor precursor 160 0.13 J04843
PEA 3 Ets-related prolein 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
PLCPB 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 L.25606
oncostatin M Cyitokine 1127 0.39 D31942
PMS2 DNA DNA repair protein 200 0.4 U28724
1GFBP6 Growth factor 1291 0.41 X81584
MIP-1j 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 0.43 L35049
uromodulin glycoprotein 363 0.47 L33406
IL-12 p40 Interleukin 601 0.48 M86671
MmRad52 DNA repair protein 371 0.54 232767
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adheri n,

EG- LAG seven ass G type receptor

21

flam ngo (Drosophila) onmolog 1.67 0.42 0.41 1.21 0.60
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1. JRRT1YS AAAGUIREmedile AAMER | : U082 L IZ M28698
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0.31 0.24 W66754 dP¥¥Megrin |and net al l|opr ot ei nasle
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ALBFEBAE r-cell femwpelebini nt dr actd4sBg 0.57 X05719
superfamily
FRA2 Fos-related antigen 446 0.57 X83971
MTRP Lysosome-associated 498 0.58 U34259
protein

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

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

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

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

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

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

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

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

Polynucleotide Array Ratio-* RT-PCR Ratio -*
CXCR-4 40+1.7 41%09
IL-8RB 9.5+7.6 71+14
MCP-3 13.5+4.4 4.8 +0.88
IL-10 42+2.1 16.6 £ 6.1
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ol yypdEPilde eukpcyt e Nomemarglyobul in 1 ke rece@on4
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innunoglobulln i ke receptor, subfamly B (with TM and

| TI[BO Ké6]TBTabie., Zlemghuée&ﬂeg apFediflafdd B¢ J@éﬁ&é&%&tﬂgm of A549

eukogyt e i nogl obul in i ke receptor,
( vviePHX"l'WI aﬂngy | ﬁhgel\ﬂaamr’%vies arppagentrationg of 5) agmo w8 shown to

byl Kk
P artrthsd e SATE e S Rl ucy BNEE el i Brued i the
pehyRiag A4 enidelil @#Uﬂ fpk’/é haod theRNAl wae epited; conakfidibinto labeled
3 Bk piBodd-ald nbrtifzed 16 Brumbd BBRA arrays ID#PRHUO3-83. The intensity

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

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

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

Accession

Unstimulated| Ratio Peptide: Unstimulated | Number
[Polynucleotide/Protein Intensity | ID2 | ID3 [ID19] ID1
IL-1 R antagonist homolog 1 0.00 3086 | 1856 | 870 Al167887
TL-10 R beta 0.53 2.5 1.6 1.9 3.1 AA486393
{L-11 R alpha 0.55 2.4 1.0 29 | 18 AA454657
1L-17R 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) 3371 | 3.0 | 0.02 H98636
[TNF R superfamily, member
11b 1.00 53 | 450 | 08 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 | AAB94687
interleukin enhancer binding 0.41 2.7 5.3 25 R56553
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[00107] Table 22: Polynucleotides down-regulated by peptide treatment of

A549 epithelial cells®. The cationic peptides at concentrations of 50 ug/mi were

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

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

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

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

expression in peptide-simulated cells divided by the intensity of unstimulated cells.
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gl yieeginalehay | X (X52997) 20368 3.0457 K |0/3&1w32p.r 08&i|AA055979
(ABORSEER) hih 00— S —eukqugot I gAny Bt WARB5557
f aqt of 4:{]\%’ Isoform2 |(ALI37681) 2.02 3.4 l%l\l-rggnc ng
pr gOGEn. elAlFall@sosz) 1.[04 3.08 glidhine Orldc| é38i[d225 | AA460959
bi rilicERh, RE@E T, Ua""ffﬁ%g. SAUeTIRS Rt %y | n 434397
pol vogeotl de | (U41492) 0.80 3.3 %I pi cah ? (x%ﬁ%sé‘f‘
0. fategipbetadicosal vadcul @R7add| €58 h 1dd] | 03tHe8261] W56754
ol BGHEEntnd B43628) G653 —2—frynphpeyterantHgen
(MBS "8"%0 3.2 HI| hi stone {am IV, nefber |4
( vgoetaligprotgingse demgin 18 lans 28Pi onal0-40nhi0Edt pP-5pr|00.&7 n A1205675
pP145i&nt ¥84dd 0. 78 3 083~ hypottreticaprotern
FLJ20689 .
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 | 042 | 1.02 | 0.62 | AI375048
T-cell receptor interacting
molecule 1.00 0.41 | 1.24 | 1.41 | 0.45 | Al453185
diphtheria toxin receptor
(heparin-binding epidermal
growth factor-like growth
factor) 1.62 0.49 | 0.85 | 0.62 | 0.15 | R45640
|vasoactive intestinal peptide
receptor 1 2.31 0.43 | 031 | 0.23 | 0.54 | H73241
¢ 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
ffinity Ilb, receptor for
FCD32) 1.63 0.27 | 0.06 | 1.21 | 0.62 | R68106
¢ fragment of IgE, high
ffinity I, receptor for; alpha 1.78 0.43 | 0.00 | 0.56 | 0.84 | Al676097
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(AB032978) 1.03 2.9 KIAA1278 protein (AB03104) 0. 80

2.9

protease (X71877) 3.39 2.9

unknown (AL031864) 0.95 2.9 chynotrypsin-like
cal umrenin (NM 001219) 2.08

2.9 protein kinase, cAMP-dependent, regulatory, type
|, beta (M5066) 7.16 2.9 PQU donmein, class 4,
t r ghserpon—feactor2—(U06233)—6—+9 2 8— P&ero..‘iAnd :
cl fss 2, associating|factor | |(Z49194) 1.09 2.8 ceession
KI PAO532 protein (AB( Uhdtfidylated BRat, IBptide: Unstimulated | Number
(AEOER2Eo)adnOly2 B |unknods (AR H6 G533
gRpugicetidery 4224L 15."53% it 1 X
rrelpalybe(ppdeotel nase 23A (AF056200) 0.{73 2.17 interfe¢ron
I e¢eptor 4224 —G—F0—2—5—MAP—IHrase—krase—+
(LHET%C‘”SEangrlogchbzr"H rfotei n ki npse Q, al gha (%X52479)
0. JiGe QCﬂvt%—SGlbﬂamllmﬁer acti AgS prof 8iA (APQSO@@&) @IDH 163498
C-{m 0. 11 factor (\{12864) O—G723
cy¢l'in-depen gn_t I ngse inhibifor 1B (S76988) 0.89 2.2
zi fike feceptparsubfamileBn 266 (X78924) 1./67 2.2 MAP ki pase
14 ("Wgﬁa ImiM2bmaingd, | KI AA0922 protein (AB023139) 0. 96
2. bone nor phogenet|i ¢ otel h 1 ((NM 006129) 1.10 2.1
NAPM™E®HYy dr ogenase 1 |al pHell. 47 2.1 84 |skb@gnp%ex Al81H229
(A uliIr pITOgenet i [ proter m Tjeceptor, (Ype
I B Q(US 326) 0.50 2.1
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 1.67 035 | 0.60 | 0.18 | 090 | H54023
peroxisome proliferative
lactivated receptor, alpha 1.18 038 | 0.85 | 0.87 | 0.26 | A1739498
protein tyrosine phosphatase,
receptor type, f polypeptide
(PTPRF), interacting protein
(liprin), a1 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 | AlI924306
protein tyrosine phosphatase,
receptor-type, Z polypeptide 1 1.59 0.63 | 0.34 | 0.72 | 0.35 | AA476461
protein tyrosine phosphatase,
non-receptor type 21 1.07 094 | 043 | 025 | 1.13 |. H03504
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interferon regulatory factor 2 (NM 002199) 1.46 2.0

pr ot ease, serine,

21 (AB031331) 0.89 2.0

[ 001131

Tabl e 28: Pol ynucl eoti des down-regul ated by SEQ | D NG

6, in primry human macrophages. The peptide SEQ ID
NO 6 at a concentration of 50 g/nml was shown to
I ngrease—the—exptresston—ef—ranry—pelyrruecteotides: -
Peptide was incubatgd with the human macrophages fAgfession
4 h and the RNA was i|dbktirh@idted ¢ BatiePdptide: Unstimulagdde | Nainber
cm@ n hyM|d Lo Hor|ahRTaper SEFRYS
( P Eﬁﬂ@gsﬁﬁﬁngﬂnten5|tésﬁﬁgbo ;HEE W3 [10:19
ungdAPkihase 8dhgaling 1§ shown I nfthe fecond collumm. |[The
" R4 of Peptide: Cgntrol,, co s|r %er to |t
in 1)téérﬁés?l ty of polynucljeot ?ée (& ssio'g i 8'49 6‘_?9 AA418293
pe Aﬂbﬂ@phmma$EGWGblls di2vi def OBy thénguﬁﬁsrsyS(hAﬂn¢ﬂ
U N it q $ere—ftAceessanriN £~ Gontr ol
Ra %Ngg%,ﬁ Y ﬁ%th“rml ated tr==§t3ed géﬁtr%fw c%:f'? Welile |
UnMﬁbQHN$ﬁé®w9&$83 17 0.06 infegrip-Tinked Ki nas¢
(Lk 2.0 0.13 KIJAAO84g b obﬁ'n @? ?ﬁ é% 1202738
. chJ known (ABQ37838) 13 0.14 E“a in FO% ()@)
8. * inase bmsf:&tnmedﬁe peﬂé&u das €28 (mm 02684)0.68 2AA053674 |
0. Mo U prioduct—B6p486)y6—56—1+
T Bl |nduced anti-apoptotic factor| 1 ( 697() 0.9
0. ase03|S|ntegr|n prcteaéél(Y13QZS) 826 |01.03 | 0.41 |AA043537
=2 ) o7 0 [aYo)
Pr (NAPRRIIE kAP Wikhie 604t & BEPE 7 b.‘@ﬂ?ﬁa 07O ¢ [Awos4649
cotactor required for Spl transcriptional actlivation
su kinase kingsoBimese2) [0. 9 0. 23 | TNF |r eceqt or
Suehdeam |y, nmember 14 (184232) 0868 0029 obs It £RSORR417711
268 subunit non- ATPage 8 (D38047) 1 0.(28 rot easone
“sublff kinasgkigase kigase 11 | ( D268H0) [00950) 041 [TRES | oo ORBO779
su B (VB3B19)| 127 Vo, 0.50 | 0.76 |. H01340
[MAP kinase 9 254 057 [ 0.39 | 0.16 | 0.38 |AA157286
AP kinase kinase kinase 1 1.23 0.61 | 0.42 | 0.81 | 1.07 | AI538525
AP kinase kinase kinase 8 0.66 1.52 | 1.82 | 9.50 | 0.59 | W56266
AP kinase-activated protein
inase 3 0.52 213 | 2.68 | 1.13 | 1.93 | W68281
AP kinase kinase 2 0.84 1.20 | 3.35 | 0.02 | 1.31 [AA425826
AP kinase kinase kinase 7 1.00 0.67 1.62 | 7.46 | AA460969
IMAP kinase 7 0.09 11.45 { 11.80 | 33.43 | H39192
IMAP kinase kinase 6 0.10 1783 | 9.61 32.30 | H07920
regulator of G-protein
fignalling 5 3.7397 0.27 | 0.06 | 0.68 | 0.18 |AA668470
regulator of G-protein
Fignalling 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 | 0.39 | 0.77 | AI953187
G protein-coupled receptor
kinase 7 2.62 0.34 | 0.91 | 0.38 |AA488413
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[00108] Table 23: Pro-inflammatory polynucleotides up-regulated by peptide

treatment of A549 cells. The cationic peptides at concentrations of 50 ug/ml were

shown to increase the expression of certain pro-inflammatory polynucleotides (data is

a subset of Table 21). Peptide was incubated with the human A549 epithelial cells for

4 h and the RNA was isolated, converted into labeled cDNA probes and hybridized to

Human c¢DNA arrays ID#PRHUO03-S3. The intensity of polynucleotides in

unstimulated cells is shown in the second column. The “Ratio Peptide: Unstimulated”

columns refers to the intensity of polynucleotide expression in peptide-simulated cells

divided by the intensity of unstimulated cells.

Accession
{Polynucleotide/Protein and | Unstim. | Ratio Peptide: Unstimulated Number
function Intensity | ID2 | ID3 | ID 19 ID 1
IL-11 Rat; Receptor for pro-
inflammatory cytokine,
inflammation 0.55 239 | 098 | 4.85 1.82 | AA454657
MIL17R; Receptor for IL-17,
an inducer of cytokine
production in epithelial cells 0.54 2.05 | 1.97 1.52 1.86 |AW029299
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179.33

120.12

28.48

81.37

AA425451

integrin, beta 4; Leukocyte

adhesion

0.65

0.79

2.17

4.94

1.55
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C-lype lectin-like receptor-

‘I2;Leukocyte adhesion

0.45

2.09

7.92

2.24

5.29
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[00109] Table 24: Pro-inflammatory polynucleotides down-regulated by

peptide treatment of A549 cells. 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#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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Accessi on Gene Contr ol

Unstinul ated treated: contro

Rati o peptide :
cells AL110161 Unknown

Nunber

0.22 5218.3 AF131842 Unknown 0.01 573.1 AJO00730
solute carrier famly 0.01 282.0 Z25884 chl ori de

channel

MB3426 receptor-type,zeta 0.01 248.7
famly 1, X65857 subfam |y D, menber 2 0.01

1 0.01 256.2 protein tyrosine phosphatase
ol factory

receptor,
22B. 7 WMb5654 TATA box IUMSdiri 9 ﬂ‘aﬂbfgﬂgdéz%nggﬁ)}éla&d Accession |
Al A aI &el n .
A Q%ﬁJuﬂe BYPELRGL Aty Rl P DI LR 1 TDR, | Number
pepeli-tie receprob@LRUNST | U at ed {[reated. confrot JTetts
di r| % BK ot|e _ NN
g|R%%§§Qt3%ﬁ@9£?§§8&% 8@%2 é?lnogﬂangéﬂlo@ﬂ8n AlI339155
gy@,,z &esppnge?to@t‘gna)osﬂtell7601 LnKno 0. 0p 53 -
t unor| necrsi s
&2 halklsgPA34C245 p gf 35 Lg"RL D
tgr gioha N69465 |nduce§b o? 3h. b8-4s5| 924 | T57791
A %mayaﬁqgmmpihpr'ﬁ-m 06 41 4T elat ed gene
ﬂo)fses,/ﬁlgp% H%Zh ASQI SE %% 8% 10179 UnknOV\l@MOZl
187 24 8 AB037844 Unkinwon 1.47 24. 727
p YhrPevelhosigisiepisept i [de K 011 2.5 AL035694
axbiisn). 81 20. 4 X689945 b sapj S %‘f{gE H30 8409 n30s97
1c 3 _AJ238379 hypothetlical plotein 1. 39 - 9
[TNF receptor-associated factor 2; _
Inflammation 0.82 1.22 | 045 | 250 | 2.64 T55353
[TNF receptor-associated factor 3;
Inflammation 3.15 0.15 0.72 | 0.32 | AA504259
[TNF receptor superfamily, member
12; Inflammation 4.17 0.59 | 0.24 0.02 W71984
TNF R superfamily, member 17;
[nflammation 2.62 0.38 | 0.55 | 0.34 | AA987627
TRAF and TNF receptor-
la_ssociated protein; TNF signalling 1.33 0.75 | 0.22 | 0.67 | 0.80 | AA488650
small inducible cytokine subfamily
A, member 18; Chemokine 2.26 0.32 0.44 | 1.26 | AA495985
mall inducible cytokine subfamily
A, member 20; Chemokine 222 0.19 | 038 | 045 | 0.90 | AI285199
mall inducible cytokine subfamily .
A, member 23; Chemokine 2.64 0.38 | 0.31 | 1.53 AAS16836
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-1ay); 2.84 1.79 | 032 | 0.35 AA677522
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[00110] Table 25: Anti-inflammatory polynucleotides up-regulated by peptide
treatment of A549 cells. The cationic peptides at concentrations of 50 pg/ml were
shown to increase the expression of certain anti-inflammatory polynucleotides (data is
a subset of Table 21). Peptide was incubated with the human A549 epithelial celis 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 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.

olynucleotide/Protein; Unstim | Ratio Peptide: Unstimulated Accession
ﬁmction Intensity 1D 2 ID3 |ID19]|ID 1| Number
IL-1 R antagonist homolog 1;
[Inhibitor of septic shock 0.00 | 3085.96 (1855.90|869.57 Al167887
IL-10 R beta; Receptor for
cytol?ine synthesis inhibitor 0.53 2.51 1.56 | 1.88 {3.10 [AA486393
TNF R, member 1B; Apoptosis 0.28 17.09 3.01 114.933.60 |AA150416
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[00111] Table 26: Anti-inflammatory polynucleotides down-regulated by

peptide treatment of A549 cells. The cationic peptides at concentrations of 50 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.

olynucleotide/Protein; Unstim | Ratio Peptide: Unstimulated | Accession
unction Intensity ID 2 ID3 |ID19{ID 1| Number
PWAP kinase 9 2.54 0.57 0.39 | 0.16 {0.38 |AA157286
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AB033071 hypothetical protein 4.47 4.4 AB002305

KI AAO307 gene product 1.37 4.4 U D P-Nacetyl -alpha-

D gal act osam ne: pol ypepti de N X92689

acetyl gal act osam nyltransferase 3 0.99 4.4 AL049543

gl ut at hi one peroxidase 5 1.62 4.3 U43148 pat ched

ho O: 73 ; ] . .

00 B aaL o ape 2 o RRAACe A BB FABTS A0 [ING: & I frihary
Undhuman macerdphagest Ee:peptider SEQ 112 MNIO: 6 alR 98r@naativn of 5O ggml was

f, SnGliigidteRe it dofecy bt ArdSno N TRI I SHPHN wiiagipoce

0. 6eithth@ hurhivDrhactGhagysfer # hlahd the BN L & ad isdlatdd, converted into

di si,n W and netal | opr ot egse D26579 domain 8 0.59

2. 18NN PO G485 Hien Cnefrrven: (R e

1. rterbity obPdiprlizINKEdEXRRAR MUl BRI issho®nGn 8RR séechd column. The
217227 interleukin 10 receptor, beta 0.75 4.0 [001151
Tab "%Eﬁpt'g‘aff%%f’ca Ettiol eolypRateieeguhaintensity ofrghyrugleotide

(5 X . g i. . i

(R in pfe D ch a0 g DGR .
shown _to _decrease the expression of many

pol ynuc| &spe fecessiumpNpabenias ia’ncubéipett'ow th | Ratiogreptide
Mool atbd " converted i nio Iabei g CRRARISHSS) trped:control
NI AR Tl A Suir el AT
Shopin | n PRIECEDRTT &AM, Thel * Rat (bobept | de. 03
Control ™ aomkabwa (AKDBI84BP { he TNt ensiigy3of 8.2
pol ynucl eotide expressiaon in peptide-sinulated cells
di v| dBesPBYYrekinpreatrli X387 Ainst | nuited celfs. 71
G(r:]gﬂ nul atce l. - reézftoed?I R 6.9
DKFZP586B2420 protein (AL050143) 0.84 5.9
Unknown (AL109678) 0.55 5.6
transcription factor 21 (AF047419) 0.55 . 54
Unknown (A433612) 0.62 5.0
chrofnosome condensation 1-like
(AF060219) 0.69 4.8
Unknown (AL137715) 0.66 4.4
apoptosis inhibitor 4 (U75285) 0.55 4.2
TERF1 (TRF1)-interacting nuclear
factor 2 (NM_012461) 0.73 4.2
LINE retrotransposable element 1
(M22333) : 6.21 4.0
1-acylglycerol-3-phosphate O-
acyltransferase 1 (U56417) 0.89 4.0
Vacuolar proton-ATPase, subunit D; V-
ATPase, subunit D (X71490) 1.74 4.0
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| s control

A0004908 Unknown 32.4 0.09 S70622 Gl

phase-specific gene 43.1 0.10 91 Accession Cene

Con
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Rati o SEQ 1D Nunber
Cells control

trol:
at ed:

12.8 0.11 AK002056 hypot heti cal

Unsti mul ated NO 1-
Z97056 DEAD/ H box pol ypepti de
protein 11.4 0.12

L3393 .u' 7 813 X584 —-htrotredoxtn—3+3+—+
0. 1 prlcl)Fgl n 45.0 OT)l MB7583 H24,Z\d
hi sit potassivemvdliagergated chandel X QT-1 pol ynerase (JRNA) TT
Us93 tid ras-rel ated ¢3
potul IR ARABT i 5‘3’82”7%@@2@?} tle 1 1859 0. 15[ J04B73
phasp NG 0I5 9765 41Tt 33
finger protein 9 8 O 16 X67C51
prol i fefi"é@pn@fwebsrgm%ﬂéﬂcgbne A 14.1 0. 16 ALC96719
prafilin 2 20 AF165217 [t r opo ulin 4
0.16 NM 0143(3?%0 O%&chondrl a) garri ep%ﬁom)l 0( 1%81
0. 16 ALCPROGBrdimkh{v83703. 6 0. 17 X699%0 ri bogonal 3.8
protein—sS18-42.8 0 17 AL031577 Unknown 35 010 17
AL (3Rl pXTROgEN graguls Membragedn nRNA f or or mi t hi ne
AFQ9009%4sodeeardiersivl @po3ssll zyme, 10.879.17 HLA- G35
hidtocompatibility antigen, AL(022723 cl ass || G20.6
0. 18 %ﬁpr@wtpﬁagéaawxﬁ%ﬂkporu ng 069813 3.6
m t : —8—0+18—Hero—sapt¢rs—HH—
h ical prote 4 ~
i ntjer act’i ng
(AK000502) 0.67 3.5
EZ2F transcription factor 5, p130-binding
(U31556) 0.56 3.5
hypothetical protein FLJ20070
(AK000077) 1.35 3.4
glycoprotein IX (X52997) 0.68 3.4
KIAA1013 protein (AB023230) 0.80 3.4
eukaryotic translation initiation factor
4A, isoform 2 (AL137681) 2.02 3.4
FYN-binding protein (AF198052) 1.04 3.3
guanine nucleotide binding protein,
gamma transducing activity polypeptide
1 (U41492) 0.80 3.3
glypican 1 (X54232) 0.74 3.2
mucosal vascular addressin cell adhesion
" molecule 1 (U43628) 0.65 3.2
lymphocyte antigen (M38056) 0.70 3.2
H1 histone family, member 4 (M60748) 0.81 3.0
translational inhibitor protein p14.5
(X95384) 0.78 3.0
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AF000560 peptide 20 20.2 0.19 92 Accession Cene
Control: Ratio SEQ ID Nunber Unstinul ated NO 1-
treated: Cells control NM 016094 HSPCO42 protein 67.2
0.19 AF047183 NADH dehydrogenase 7.5 0.19

anti - oxi dant prot ein 2 (non sel eni um gl ut at hi one

-l H nt N A6
=

per U [4 ty A‘ J A g LI IIUC'JCIIUCIIt LY
phosphol1p %gfggGZ nnexin A8 8.5 (0.19
U14588 paxi | | (ABOB29ZB)O 19 AL11765ﬁ D&F(QE13586D96:24 72_3
e J LY ot hetl C rotiel n
grg DAL Aroteis; BRI in 08 ° 2.9
synttﬁase/ du,{mf,wgmmof—mw Tepgtocytsg

nuclear factor 1 alpha 9.1 0.20 NM 016139 16. 7Kd

proE e¢hymptrypsiorlike propuse1 @93870G |- 150 3Bt ein 10. 7 02.91
26 ad padl Use782-hermple 6470 21
tunpr protel Eﬁansrai?l nal |y AJ406% contrlol | ed R

9.8 0. aﬂoteimm&scmmm Mn@gb 1.0 g le QEL;UAglkz)z
Unkinown 7,3 0. 22 4787 t hr ombdspondi_n .
purli nefesulapryt ety M@?%@ AF(81192 "ot ei n |B 6. 829

'0.[22 Pm%hﬁ élhs‘éll' frérﬁ tR)?i"b‘r ase-Tetated—DB49489—

protein 11.0 O. NM PTDOL1 protein 9.3 0.22
AK001536 Un mm (58623“31). 22 93 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 metalioproteinase 23A
(AF056200) 0.73 2.7
interferon receptor 2 (L42243) 0.70 2.5
MAP kinase kinase 1 (L11284) 0.61 ' 2.4
protein kinase C, alpha (X52479) 0.76 2.4
c-Cbl-interacting protein (AF230904) 0.95 2.4
c-fos induced growth factor (Y12864) 0.67 2.3
cyclin-dependent kinase inhibitor 1B
(876988) 0.89 2.2
zinc finger protein 266 (X78924) 1.67 2.2
MAP kinase 14 (L35263) 1.21 2.2
KIAA0922 protein (AB023139) 0.96 2.1
bone morphogenetic protein 1
(NM_006129) | 1.10 2.1
NADH dehydrogenase 1 alpha 1.47 2.1
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Accession Gene Control: Ratio SEQ ID Number

Unstinulated NO | - treated: Cells control X62534
hi gh-nobility group protein 2 9.5 0.22 endotheli al
differentiation-related AJO05259 factor 1 6.7 0.22
NM 000120 epoxi de hydrol ase 1, microsomal 10.0 0.22

o (alal O Fal laka]

MBE59T %iiHébnﬁf’?é'x‘}'lG‘ RFIFTRENY PrqternmATS—23: 1023
AFQ71596 i mmedi at e(earl y -r’esporse 3 11.5 0. 23

met|hyloap enarghtogerreyid pofteh edcept¥ 6396 dehydr ogendse 8.3
0. 23 AK000934 i nhi bitor, precyrsor 7.6 0.23
ALT17612 UnRiEMR L8576 25 tr4nscri ﬁ_ onal | 21
| nt{er R@Haloy régAddiety Aoy o0 1 [ganme 7.3 0. 23 sotute

carfrier famly 22 nenber 1 AF037066 |ike antijsense 7.6
0.43 AM 344060@88khrone ¢ oxijdase ddbunit 13.3 @R.@3

AEC@‘W@?‘!PHR;&,‘% RO I31Y LT oA pygapteraniy ?07 2
0. 44 yrosi ne nonooxygenase/|t rypt ophan 5 X5646

nonooxygenase activation protein, 7.2 0.24
ubi qui tin-conjugati ng enzynme U39318 E21) 3 10.7 0. 24

el B P o PP oy nenufie ntn-Sh B P EQTH RGP

| yprimanphumas enicedplagese The papeidd SEOTD NO 4 &i atohcehtrdtion of 50
0.24, . X78925 zinc finger protein 267 16.1 0.25 94
ACRE/EL a5 do BGHRasHe e pqszyngécgapbpolmmndes. Peptide was

Unintdbatddakietthelickan ink@8piRGes for 4 h and the RNA was isolated, converted
into labeled cDNA probes and hybridized to Human Operon arrays (PRHU04). The

intensity of polynucleotides in unstimulated cells is shown in the second column. The
“Ratio of Peptide: Control” columns refer to the intensity of polynucleotide

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

Gene (Accession Number) Control: Ratio peptide
Unstimulated | treated:control
cells
Unknown (AL049263) 17 0.06
integrin-linked kinase (U40282) 2.0 0.13
KIAA0842 protein (AB020649) 1.1 - 0.13
Unknown (AB037838) 13 0.14
Granulin (AF055008) 8.6 0.14
glutathione peroxidase 3 (NM_002084) 1.2 0.15
KIAAO0152 gene product (D63486) 0.9 0.17
TGFB1-induced anti-apoptotic factor 1 '
(D86970) 0.9 0.19
disintegrin protease (Y13323) 1.5 0.21
proteasome subunit beta type 7 (D38048) 0.7 0.22
cofactor required for Spl transcriptional
activation subunit 3 (AB033042) 0.9 0.23
TNF receptor superfamily, member 14
(U81232) 0.8 0.26
proteasome 26S subunit non-ATPase 8
(D38047) 1.1 0.28
proteasome subunit beta type, 4 (D26600) 0.7 0.29
TNF receptor superfamily member 1B
(M32315) 1.7 0.29
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Cells control NM 000805 gastrin 38.1 0.25
anti-Millerian hornone receptor, U29700 type Il 12.0
0.25 2798200 Unknown 13.4 0.25 U07857 signal
recognition particle 10.3 0.25 Honpo sapiens ri bosonal
protei n LO5096 . L39 25.3 0.25 AK001443 hypot het i cal
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AJ'mor;Q? chond 4-sul fotransfera 60 '—1 26 0.3
AL { Preteasonys subut alpha tpess (X E4EAs] RNA B hdi ng [mot i £0-31
pr ot @rqteagome 26Qsubgnit pwpAEBaseI7- bi nding protdin 7.5
0.26 X99584 $ME83HEMDI og 1 12. 8| 0. 26 14K000847 UnKhidan
35 MAP kinasp\ingekirgs: 2 EVE_Q16609i h 7. 8B 27 AL1336UR
Unk nownrit@o®alOpratéin{7l89X29234hc f i hger mHtein [266 1BDH
0. 27 mivixOfidialepratsinpseddi(Z4848ynphpma Kitngse 1.0 0.032
X5 9§8tea$dh€bssaﬁaht tsatzotypé B (mgozm) 9 U-Z71,3J63547 UNKTio3FT |
12 3 APk e d DY 6o MeHakC Al proterm 873427
X5 7138 H2A hi st(gpze;ﬁ)am ly menmber| N 32 105 0.2% .34
ABp2S206H fRpmES ETeia7 075 O P7  Shgecession 4
Cr Lo ol ol ol an (RSBIE 0T S e o
trinsc rotefls e 268 subunit, ATPase,

(M34079) 1.3 0.35
IL-1 receptor-like 1 (AB012701) 0.7 0.35
interferon alpha-inducible protein
(AB019565) 13 0.35
SDF receptor 1 (NM_012428) 1.6 0.35
Cathepsin D (M63138) 46 0.36
MAP kinase kinase 3 (D87116) 74 0.37
TGF, beta-induced, (M77349) 1.8 0.37
TNF receptor superfamily, member 10b
(AF016266) 1.1 0.37
proteasome subunit beta type, 6 (M34079) 1.3 0.38
nuclear receptor binding protein
(NM_013392) 5.2 0.38
Unknown (AL050370) 1.3 0.38
protease inhibitor 1 alpha-1-antitrypsin
(X01683) 0.7 0.40
proteasome subunit alpha type, 7
(AF054185) 5.6 0.40
LPS-induced TNF-alpha factor
(NM_004862) 5.3 0.41
transferrin receptor (X01060) 14 0.42
proteasome 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) 2.2 0.46
TNF superfamily, member 15 (AF039390) 16 0.46
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reasone 26Ssubunit
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AL A1 0
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pt

subunit 18.8 0.31 J03890 surfactant
pul m)nary associated 5.5 0.32 96 Accession Cene

CoHi0i ¢4). ~Fehle 89:Fulynysleokidesun- reauitttedrbmﬁ@lm-l in HBE

tr
26§m§u

easofre

P SERID NG B Phlicheiiaftot DUy SR foon

of irRrehserthe bxqwessdo of xpnge palymutidoridesS PEptiie lwas mcubated with the
human HBE 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 second column. The “Ratio

Peptide: Control” columns refer to the intensity of polynucleotide expression in

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

Accession Gene Control: Ratio peptide
Number Unstimulated | treated:control
cells
AL110161 Unknown 0.22 52183
AF131842 Unknown 0.01 573.1
AJ000730 solute carrier family 0.01 282.0
225884 chloride channel 1 0.01 256.2
protein tyrosine phosphatase
M93426 ~ receptor-type,zeta 0.01 248.7
olfactory receptor, family 1,
X65857 subfamily D,member 2 0.01 228.7
M55654 TATA box binding protein 0.21 81.9
AK001411 hypothetical protein 0.19 56.1
D29643 dolichyl- 1.56 55.4
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( RRH %g ?'The i nt ensi t370f pol ynucl eot WS 1y
cgnt Nambennsit i nul ated cel | s are showUhndtirhilgteds Péded:control
and third clolums for |abeling of cDNA with tHe dyes
O3 and Cy5 respectively. The "I D#: Con?qllél " dol ums
rgrer 1o the¢ h@.ﬁﬁ&ﬂ O%cl&?idx FBitRof T ue expre stonm—tn
pepti de- si nul?ted cells divid {eb %y t he intensijty of
unjsti mul ated cel | sgl)’@)’#ylLran&fera_se t() NVOIr) NNQ CN\ ﬁ
A r ol Oy | ) JSL {'\r‘ ~J')
u; IVI - Al
Alc émg%z M 1'85’%"’ i "Eé’f%&\‘ B’Cﬂrf 4l -+ 087 A ¢ N nRS
M{MAL117§01C |( 71, OO0 \Unkgown\p a0 Lri O NoN~ V|N O 3%.8
~O-N-N N =~ MC~=NOQO\VG Vknll Oo0o0V MO#to
y GQL“K?@ _¢ N PRRZPIACIS gragin N | 0 9880 0|0 O 498
MIC) T-WT-3"U Gdor hEckdsts fattof, dpha-
M59465 induced protein 3 0.50 45.1
ABO013456 aquaporin 8 0.06 41.3
SEC24 related gene family,
AJ131244 member A 0.56 25.1
AL110179 Unknown 0.87 24.8
AB037844 Unknwon 1.47 20.6
247727 polymerase 11 polypeptide K 0.11 20.5
AL035694 Unknown 0.81 20.4
X68994 H.sapiens CREB gene 0.13 19.3
AJ238379 hypothetical protein 1.39 18.5
NM_003519 H2B histone family member 0.13 18.3
glutamate receptor, ionotropic
U16126 " kainate 2 0.13 17.9
adenosine monophosphate
U29926 deaminase 0.16 16.3.
AKO001160 hypothetical protein 0.39 14.4
U18018 ets variant gene 4 0.21 12.9
D80006 KIAA0184 protein 0.21 12.6
AKO000768 hypothetical protein 0.30 12.3
X99894 insulin promoter factor 1, 0.26 12.0
AL031177 Unknown 1.09 11.2
AF052091 unknown 0.28 10.9
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5,10-methenyltetrahydrofolate
L38928 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
hepatitis A virus cellular receptor
AF043724 1 0.39 8.1
AK002062 hypothetical protein 2.03 8.0
L13436 natriuretic peptide receptor 0.53 7.8
U33749 thyroid transcription factor 1 | 0.36 7.6
AF011792 cell cycle progression 2 protein - 0.31 7.6
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
AKO001326 tetraspan 3 1.59 6.5
Krueppel-related zinc finger
M55422 protein 0.34 6.4
U44772 palmitoyl-protein thioesterase 1.17 6.3
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AL117485 hypothetical protein 0.67 5.9
ABO037776 unknown 0.75 5.7
AF131827 unknown 0.69 5.6
AL137560 unknown 0.48 5.2
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 '
U59863 NFKB activator 0.46 4.7
230643 chloride channel Ka 0.70 4.7
acetyl-Coenzyme A )
D16294 acyltransferase 2 1.07 4.6
AJ132592 zinc finger protein 281 - 0.55 4.6
X82324 POU domain TF 1.73 4.5
NM_016047 CGI-110 protein 1.95 4.5
AKO001371 hypothetical protein 0.49 4.5
M60746 Ha3 histone family member D 3.05 4.5 .
AB033071 hypothetical protein 4.47 4.4
AB002305 KIAA0307 gene product 1.37 4.4
UDP-N-acetyl-alpha-D-
galactosamine:polypeptide N-
X92689 acetylgalactosaminyltransferase 3 0.99 44
AL049543 glutathione peroxidase 5 1.62 4.3
U43148 patched homolog 0.96 4.3
M67439 dopamine receptor D5 2.61 4.2
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~ U09850 zinc finger protein 143 0.56 4.2
L20316 glucagon receptor 0.75 4.2
a disintegrin-like and
AB037767 metalloprotease 0.69 4.2
NM_017433 myosin IIIA 99.20 42
a disintegrin and metalloprotease
D26579 domain 8 0.59 41
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

[00115] Table 30: Polynucleotides down-regulated by Peptide (50 pg/ml), SEQ
ID NO: 1, in HBE cells. The peptide SEQ ID NO: 1 at a concentration of 50 ug/ml

was shown to decrease the expression of many polynucleotides. Peptide was

incubated with the human A549 epithelial celis 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 Peptide: Control” columns refer to the intensity of

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

unstimulated cells.

Accession Gene Control: Ratio SEQ ID
Number Unstimulated | NO:1- treated:
Cells control
ACO004908 Unknown 324 0.09
S70622 G1 phase-specific gene 43.1 0.10
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CActession g [L + Q1 RGéneU M VU UJ CFhtPdl: N T Ratld SEQ ID
Nn. tofOO0O NOOCNINO000 -4rn\00C(J Ln -4
Nymber 101 v N ~f 00 Q O M~ t~ 0q Uustimulnted)| NfO: ly trgated:
7 .-1 00 Q%00 r.y ON.-r 'T 00 [leiisC control
7297056 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
polymerase (RNA) II
U89387 polypeptide D 10.2 0.14
ras-related C3 botulinum toxin
D25274 substrate 1 10.3 0.15
J04173 phosphoglycerate mutase 1 114 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
ALQ31577 Unknown 35.0 0.17
AL031281 Unknown 8.9 0.17
Human mRNA for ornithine
AF090094 decarboxylase antizyme, 10.3 0.17
HLA-G histocompatibility antigen,
AL022723 class [, G 20.6 0.18
ATP synthase, H+ transporting
u09813 mitochondrial FO complex 9.8 0.18
Homo sapiens TTF-I interacting
AF000560 peptide 20 20.2 0.19
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Number Unstimulated | NO:1- treated:
Cells control
NM_016094 HSPCO042 protein 67.2 0.19
AF047183 NADH dehydrogenase 7.5 0.19
anti-oxidant protein 2 (non-
selenium glutathione peroxidase,
acidic calcium-independent
D14662 phospholip#s 8.1 0.19
X16662 annexin A8 8.5 0.19
U14588 paxillin 11.3 0.19
AL117654 DKFZP586D0624 protein 12.6 0.20
AKO001962 hypothetical protein 7.7 0.20
6-pyruvoyl-tetrahydropterin
synthase/dimerization cofactor of
L.41559 hepatocyte nuclear factor 1 alpha 9.1 0.20
NM_016139 16.7Kd protein 21.0 0.21
NM_016080 CGI-150 protein 10.7 0.21
26S proteasome-associated padl
U86782 homolog 6.7 0.21
tumor protein, translationally-
AJ400717 controlled 1 9.8 0.21
X07495 homeo box C4 31.0 0.21
AL034410 Unknown 7.3 0.22
X14787 thrombospondin 1 26.2 0.22
purine-rich element binding
AF081192 protein B 6.8 '0.22
protein disulfide isomerase-related
D49489 protein 11.0 0.22
NM_014051 PTDO11 protein 9.3 0.22
AKO001536 Unknown 98.0 0.22
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X62534 high-mobility group protein 2 9.5 0.22
endothelial differentiation-related
AJ005259 | factor 1 6.7 0.22
NM_000120 | epoxide hydrolase 1, microsomal 10.0 0.22
M38591 S100 calcium-binding protein A10 23.9 0.23
AF071596 immediate early response 3 11.5 0.23
methylene tetrahydrofolate
X16396 dehydrogenase 8.3 0.23
AKO000934 ATPase inhibitor precursor 7.6 0.23
AL117612 Unknown 10.7 0.23
transcriptional intermediary factor
AF119043 1 gamma 7.3 0.23
solute carrier family 22 member 1-
AF037066 like antisense 7.6 0.23
AF134406 cytochrome c oxidase subunit 13.3 0.23
AE000661 Unknown 9.2 0.24
AL157424 synaptojanin 2 7.2 0.24
tyrosine 3-
monooxygenase/tryptophan 5-
X56468 monooxygenase activation protein, 7.2 0.24
ubiquitin-conjugating enzyme
U39318 E2D 3 10.7 0.24
AL034348 Unknown 24.4 0.24
D26600 proteasome subunit beta type 4 11.4 0.24
AB032987 Unknown 16.7 0.24
lysosomal-associated membrane
J04182 protein 1 74 0.24
X78925 zinc finger protein 267 16.1 0.25
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¢ ~NLulhtr>¢;r med cCco 0 (1) c) DO 7U|txsti%nlflat%g NO:1- treated:
Cells control
NM_000805 gastrin 38.1 0.25
anti-Mullerian hormone receptor,
U29700 type I1 12.0 0.25
298200 Unknown 13.4 0.25
U07857 " signal recognition particle 10.3 0.25
Homo sapiens ribosomal protein
L05096 L39 25.3 0.25
AK001443 hypothetical protein 7.5 0.25
K03515 glucose phosphate isomerase 6.2 0.25
interferon induced transmembrane
X57352 protein 3 7.5 0.26
302883 colipase pancreatic 5.7 0.26
M24069 cold shock domain protein 6.3 0.26
AJ269537 chondroitin-4-sulfotransferase 60.5 0.26
AL137555 Unknown 8.5 0.26
UB9505 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
AKO000847 Unknown 35.8 0.27
NM_014463 Lsm3 protein 7.8 0.27
AL133645 Unknown 50.8 0.27
X78924 Zinc finger protein 266 13.6 027
NM_004304 anaplastic lymphoma kinase 15.0 0.27
X57958 ribosomal protein L7 27.9 0.27
U63542 Unknown 12.3 0.27
AKO000086 hypothetical protein 8.3 0.27
X57138 H2A histone family member N 32.0 0.27
AB023206 KIAA0989 protein 6.5 0.27
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gonadotropin inducible transcriptn
AB021641 repressor-1 5.5 0.28
AF050639 NADH dehydrogenase 5.5 0.28
complement component 5 receptor '
M62505 1 7.5 0.28
X64364 basigin 5.8 0.28

AJ224082 Unknown 22.5 0.28

AF042165 cytochrome ¢ oxidase 20.4 0.28

AK001472 anillin 10.9 0.28
X86428 protein phosphatase 2A subunit | 12.7 0.28

AF227132 | candidate taste receptor T2R5 5.1 0.28
298751 Unknown 5.3 0.28
D21260 clathrin heavy polypeptide 8.3 0.28

AF041474 actin-like 6 15.1 0.28

NM_005258 GTP cyclohydrolase I protein 7.6 0.28
L20859 solute carrier family 20 9.6 0.29
7280783 H2B histone family member 9.0 0.29

ABO011105 laminin alpha 5 7.1 0.29

protective protein for beta-

ALQ08726 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 ¢ oxidase 8.0 0.29
X59798 ~oyclin DI 127 0.30
D78151 proteasome 26S subunit 7.6 0.31

AF054185 proteasome subunit 18.8 0.31
JO3890 surfactant pulmonary-associated 5.5 0.32
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protein C
M34079 proteasome 26S subunit, 5.2 0.33

[00116] Table 31: Up-regulation of Polynucleotide expression in A549 cells
induced by Formula A Peptides. The peptides at a concentration of 50 pug/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 Cy5 respectively. The
“ID#: Control” columns refer to the intensity of polynucleotide expression in peptide-

simulated celis divided by the intensity of unstimulated cells.
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_ EXAMPLE 5
INDUCTION OF CHEMOKINES IN CELL LINES, WHOLE HUMAN
BLOOD,
AND IN MICE BY PEPTIDES

[00123] The murine macrophage cell line RAW 264.7, THP-1 cells (human
monocytes), a human epithelial cell line (A549), human bronchial epithelial cells
(16HBEo14), and whole human blood were used. HBE cells were grown in MEM
with Earle’s. THP-1 cells were grown and maintained in RPMI 1640 medium. The
RAW and A549 cell lines were maintained in DMEM supplemented with 10% fetal
calf serum. The cells were seeded in 24 well plates at a density of 10° cells per well in
DMEM (see above) and A549 cells were seeded in 24 well plates at a density of 10°
cells per well in DMEM (see above) and both were incubated at 37°C in 5 % CO;
overnight. DMEM was aspirated from cells grown overnight and replaced with fresh
medium. After incubation of the cells with peptide, the release of chemokines into the

culture supernatant was determined by ELISA (R&D Systems, Minneapolis, MN).

[00124] Animal studies were approved by the UBC Animal Care Committee (UBC
ACC # A01-0008). BALB/c mice were purchased from Charles River Laboratories
and housed in standard animal facilities. Age, sex and weight matched adult mice
were anaesthetized with an intfaperitoneal injection of Avertin (4.4 mM 2-2-2-
tribromoethanol, 2.5% 2-methyl-2-butanol, in distilled water), using 200 ul per 10 g
body weight. The instillation was performed using a non-surgical, intratracheal
instillation method adapted from Ho and Furst 1973. Briefly, the anaesthetized mouse
was placed with its upper teeth hooked over a wire at the top of a support frame with
its jaw held open and a spring pushing the thorax forward to position the pharynx,
larynx and trachea in a vertical straight line. The airway was illuminated externally
and an intubation catheter was inserted into the clearly illuminated tracheal lumen.
Twenty-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
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Q lu‘?lgso vig(ghe tracheal cannula and then after a few seconds, withdrawing the fluid.
This was repeated 3 times with the same sample of PBS. The lavage fluid was placed
in a tube on ice and the total recovery volume per mouse was approximately 0.5 ml.
The bronchoalveolar lavage (BAL) fluid was centrifuged at 1200 rpm for 10 min, the
clear supernatant removed and tested for TNF-a and MCP-1 by ELISA.

[00125] The up-regulation of chemokines by cationic peptides was confirmed in
several different systems. The muri;'le MCP-1, a homologue of the human MCP-1, is a
member of the B(C-C) chemokine family. MCP-1 has been demonstrated to recruit
monocytes, NK cells and some T lymphocytes. When RAW 264.7 macrophage cells
and whole human blood from 3 donors were stimulated with increasing
concentrations of peptide, SEQ ID NO: 1, they produced significant levels of MCP-1
in their supernatant, as judged by ELISA (Table 36). RAW 264.7 cells stimulated
with peptide concentrations ranging from 20-50 pg/ml for 24 hr produced significant
levels of MCP-1 (200-400 pg/ml above background). When the cells (24h) and whole
blood (4h) were stimulated with 100 pg/ml of LL-37, high levels of MCP-1 were

produced.

[00126] The effect of cationic peptides on chemokine induction was also examined
in a completely different cell system, A549 human epithelial cells. Interestingly,
although these cells produce MCP-1 in response to LPS, and this response could be
antagonized by peptide; there was no production of MCP-1 by A549 cells in direct
response to peptide, SEQ ID NO: 1. Peptide SEQ ID NO: 1 at high concentrations,
did however induce production of IL-8, a neﬁtrophil specific chemokine (Table 37).
Thus, SEQ ID NO: 1 can induce a different spectrum of responses from different cell
types and ét different concentrations. A number of peptides from each of the formula
groups were tested for their ability to induce IL-8 in A549 cells (Table 38). Many of
these peptides at a low concentration, 10 ug/ml induced IL-8 above background

levels. At high concentrations (100 ug/ml) SEQ ID NO: 13 was also found to induce
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bronchioalveolar lavage fluid after 3-4 hr. It was found that the mice treated with 50

N Q
50
N M
c

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 peplide, SEQ ID NO: 1 since peptide did not significantly induce more
TNF-a than mice given water or anesthetic alone. peptide, SEQ ID NO: 1 was also
found not to significantly induce TNF-a prbduction by RAW 264.7 cells and bone
marrow-derived macrophages treated with peptide, SEQ ID NO: 1 (up to 100 pg/ml)
(Table 43). Thus, peptide, SEQ ID NO: 1 selectively induces the production of
chemokines without inducing the production of inflammatory mediators such as TNF-
o This illustrates the dual role of peptide, SEQ ID NO: 1 as a factor that can block
bacterial product-induced inflammation while helping to recruit phagocytes that can

clear infections.

[00128] Table 38: Induction of MCP-1 in RAW 264.7 cells and whole human
blood. RAW 264.7 mouse macrophage cells or whole human blood were stimulated
with increasing concentrations of LL-37 for 4 hr. The human blood samples were
centrifuged and the serum was removed and tested for MCP-1 by ELISA along with
the supernatants from the RAW 264.7 cells. The RAW cell data presented is the mean
of three or more experiments + standard error and the human blood data represents the

mean = standard error from three separate donors.

Peptide, SEQ ID NO: 1 Monocyte chemoattractant protein (MCP)-1
(ug/ml) (pg/mD*
RAW cells Whole blood
0 135.3 +16.3 112.7+43.3
10 165.7 + 18.2 239.3+113.3
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1ncreasmg concentrations of

peptide for 24 and 4 hr respectively. The human blood samples were centrifuged and

the serum was removed and tested for IL-8 by ELISA along with the supernatants

from the A549 cells. The A549 cell data presented is the mean of three or more

experiments * standard error and the human blood data represents the mean +

standard error from three separate donors.

Peptide, SEQ ID NO: 1 IL-8 (pg/ml)
(ug/ml)
A549 cells Whole blood
0 172 + 29.1 660.7 + 126.6
1 206.7 + 46.1
10 283.3 +28.4 945.3 + 279.9
20 392+ 317
50 5423 + 66.2 11603 + 192.4
100 1175.3 + 188.3

[00130] Table 40: Induction of IL-8 in A549 cells by Cationic peptides. A549

human epithelial cells were stimulated with 10 pg of peptide for 24 hr. The

supernatant was removed and tested for [L-8 by ELISA.

Peptide (10 ug/ml)

IL-8 (ng/ml)

No peptide

0.164
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SEQID NO: 10 0.297

SEQID NO: 13 0.293

SEQ ID NO: 14 ' 0.148

SEQID NO: 16 0.236

SEQ ID NO: 17 0.15

SEQID NO: 19 0.161

SEQ ID NO: 20 0.151

SEQ ID NO: 21 0.275

SEQID NO: 22 0.314

SEQ ID NO: 23 0.284

SEQ 1D NO: 24 0.139

SEQ ID NO: 26 0.201

SEQ ID NO: 27 T 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

SEQID NO: 33 0.328

SEQ ID NO: 34 0.315

SEQ ID NO: 35 0.301

SEQ ID NO: 36 0.166

SEQ D NO: 37 0.269

SEQ ID NO: 38 0.171

SEQID NO: 40 0.478

SEQ ID NO: 41 0.371
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BLOOD, AND || N MESEIIBNOPEPT| DES 100128%#22The nur i ne
macr ophage cel—!—gg—q]ﬁrﬁ)—ﬁ’““chr F—HHP—3=epH-s—{hyman
nonocytes), [a hum epﬁ-\ﬁgl i al ceII I?ﬁ%f(A549) human
bronchi al epit heSEQID N€: 48 (16HBE014(.265and wholl e
human bl ood mere used _HBE cellls were grown in VEM
with Earle's. THEQIRNO: 4 ver¢ gr own %% mai ntaijned in
RPM 1640 ned U'SEIQH?N(TWV ami—AS45cg 8%} Hres—\ere

0

mai nt ai ned ijn suppl enenté¢d with 1 fetal |calf
serum The cel | §EA23}IEN§)eé&Ied in 24 web.26pl ates @t a

density of 166—eelds—per—wel+n D'\El?dé@s-e-e—abg- e) and
A549 cells wer e%EQeg)egl‘o ﬁg vel | pl at at a density
of 105 cellls pGSEQ/\ﬂ)NoLB()[ﬂVEVI (See ahmie) and both

were incubatled_at _37C in 5 % €Y avernjght M was
aspirated frjom CS@IQQ)BI%% over ni ght %\2}’&3 repl aced with
fresh medi um I N 5 atTomrof—th 07c||a w{ h

pepti de, the reI e 0 enpoki nes into the culture
super nat ant jwas SEQH)NQ'IGBJI by | ELI SA (0817 Syst ens,

M nneapol i s, VN) 1001241 Anj naJ_su,Ld.l_gs_wLe_
approved by [t he BHEHDNPRa? cafe conmi $18e (UBC | ACC #
A01-0008). BACB/ICT m ce were purchased fronmrcChart es

Ri ver Laboratories and housed in standard ani nal

iléhi . Age, sex and weight matched adult m ce
L Rt 1 Jndection by eorie & et ip SHwaR biagde Y asphuman
of blOVEWhS dmm{wia:éd With Bcfeasing &6dcbﬁt9.imﬁ§ begeplide fér 5?(? JFhe human

2-nmet hyl -2-butanol, in distilled water), using 2
pel?loqctﬁa@Pl%o'tgve vasrrgfhged anf ¢he seBim Masremavediens tosted for He& by
USENGAATRO Bard W rCig the o al _instillation

nmet hod adapzt“e(%i”from % &5%9%5?@{??1973 Briefly, the
anaest heti zed nouse

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

[00132] Table 42: Induction of IL-8 in HBE cells. Increasing concentrations of
the peptide were incubated with HBE cells for 8 h, the supernantant removed and
tested for IL-8. The data is presented as the mean of three or more experiments +

standard error.
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153 Pepti de,

protein (MCP)-1

50 367+11.5 371 + 105 100 571+17.4 596+248.1

Tabl e 39:

I nducti on of

SEQ ID NO 1 Mnocyte chenvattract ant
(g/m) (pg/mM)* RAWcells Wol e bl ood

[ 001291

IL-8 in A549 cells and whol e

human bl ood. A549 cells or whol e human bl ood were

stinmul ated wt

for 24 and 4 hr
were centrifug
for 1L-8 by EL

the A549 cell s

mean of three pr

t he human bl oo
error fromthr
11L-8 (pg/m)
172+29.1 660.7
945.3 + 279.9

192.4 100 117
of IL-8 in A54
human epit hel i

peptide for 24

tested for IL-
(ng/mM) No pe
(ng/m) LPS,

ID NO 6 0.181

I PeptRIESTreStnteno C € M TR &E%/Ei peptide
reggec tively. The hunman ogd sanpl es
ed asEQ IDMNOs2R um Was 182m26d and tested

qy¥§ﬁ§§§§ﬁf$q%heéﬂﬂﬁ?§§L3Mé; from
Th e data p dstfled is the
MYEE) IDENOE3T Nenys  spanRgard error and
data represents fihe nean  standard -
e s@ﬁ@rl&@odﬁwors Peé?ﬁééz SEQ I D NO
1 CI +s—Wh ot O
S SRINO R 1o A5 3. a}28. 4
20 JEPHBING: 33 542. 3+Gﬁd£76160 3+
5.3 +.188 3 001301 Tahle 40: 1 nducti on
0 ceﬁﬁgjpvm%aflonl: pe6?366§ Ab49
ar——c HBFtimtatggowsgt P Vg . of
hr. The supernatant was renoved and
8 bySEQIIQﬁNOPb’ptl de (1®7ugI9) [L-8
‘Ptinln (10 1o m) IL_8
ho pept 5% sko 18181 0] 278 sEQ
SEQEQDDM@;).% 0.161 SHEEXPO NO 9 0.21
SEQ ID NO: 48 253+ 33
SEQ ID NO: 49 324+ 38
SEQ ID NO: 50 3111144
SEQ ID NO: 53 263 + 40
SEQ ID NO: 54 346 + 86
EXAMPLE 6

CATIONIC PEPTIDES INCREASE SURFACE EXPRESSION

OF CHEMOKINE RECEPTORS

[00136] To analyze cell surface expression of IL-8RB, CXCR-4, CCR2, and LFA-

1, RAW macrophage cells were stained with 10 pg/m] 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.

[00137] 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

fold above unstimulated cells respectively. To confirm the polynucleotide array data,
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SEQ ID NO 10 0.297 SEQ ID NO 13 0.293 SEQ ID NO
14 0.148 SEQID NO 16 0.236 SEQ ID NO 17 0.15 SEQ
IDNO 19 0.161 SEQ ID NO 20 0.151 SEQID NO 21
0.275 SEQID NO 22 0.314 SEQID NO 23 0.284 SEQ
IDNO 24 0.139 SEQID NO 26 0.201 SEQ ID NO 27

0. i urt 35 QubrRAshe wdxinih 21y BERch Ry oPthee b8 m@g@m
ID NGO 30 0.284 SEQlDNO 31 168 SEQ I D

0. sellg stimplated witieptide for 406 Wlméol HB/mief [eptide mmna@a@d with

9..S
0. RAW el % Hfinfh- SR e phigeudl i iStege Y2 40 Pores
Pepﬁsitxdmlz(t&i&:ellg/ﬂﬂ()RMLwa% Ubn&ﬁgd al’?ﬁ@rdgaof\pé 614 dBovk22
) S I D 4 .
25y ‘edﬁ% RIS RER2 7654 Sﬂ@s‘a‘eéé&%ﬂﬁ Regve pgstimefged cells
SE@ablo 4 As4cdAr80EEMA was demonstrated to cause similar up-regulation.
Bac2A was the only peptide to show significant up-regulation of LFA-1 (3.8 fold

higher than control cells).

[00138] Table 46: Increased surface expression of CXCR-4, IL-8RB and CCR2
in response to peptides. RAW macrophage cells were stimulated with peptide for 4
hr. The cells were washed and stained with the appropriate primary and FITC-labeled
secondary antibodies. The data shown represents the average (fold change of RAW

cells stimulated with peptide from media) + standard error.

Concentration | Fold Increase in Protein Expression
Peptide | (ug/ml) IL-8RB CXCR-4 CCR2
SEQID |10 1.0 1.0 1.0
NO:1
SEQID |50 1.3+ 0.05 1.3+0.03 1.3+0.03
NO:1
SEQID | 100 24+0.6 1.6 +0.23 1.8+ 0.15
NO:1
SEQ ID 100 2.0+0.6 Not Done 45
NO: 3 _
CEMA 50 1.6 +0.1 15+0.2 1.5+0.15
100 36+0.8 Not Done 47+1.1
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SEQID NGO 50 0.141 SEQ ID NO 51 0.255 SEQ ID NO

52 0.207 SEQID NO 53 0.377 SEQID NGO 54 0.133
[001311 Table 41: Induction by Peptide of IL-8 in

human bl ood. Whol e human bl ood was stinulated with

i ncreasi ng concentrations of peptide for 4 hr. The
human bl ood sanpl es wer e ExAMPLEMed and thﬁ sgrum
was fr tested faor LL-8 b ELI SA. The data
shourt HOSPHORELATION oRfiaraihadis BYiGATIONC BEpTDES
IL-8 (pg/m) 0 85 10 70 100 323 [001321 Table 42:

I nduction of IL-8 in HBE cells. Increasing

coM0IA9) aThesels were seerdedme BEKHE -ier W celts(mband defhovemigBEThey
. . te
? g lr\\JeﬁeL\{J%ﬁed?%dele H‘faliﬂgdé,%ﬁfnp thrtv?gh': t‘lg H{Bﬁ@?gng&%m f]t‘reee{c’rﬁ?cg% 4hrs).

I's presen as an o
or Themediawae rinmerd and reptaaediaithl PBS) thén sal st@B73EEd 1B M@ute@and

L3 / m). 0.552 + 90 0.1 670 +,155 1 712
. R odp e g1 s B ros adied ppenggi

| nduag/hn 50dg/hl)-o8 HO and hcubfe® 10 ingi. THe FBEwhs 9@:hr|q%ickl e
human rmndgrcyte THP-1 cells were incubated wt

i nEimMeYed andIgRlacsd Wit iceireldgpdipappynearepipitation (RIPA)Thydfer with

r I -
S e S SR Sy
123!

o/
¢ plafes yerpshakpaion dcesipr I@ﬂé ue poyntid fhe)deis Wedoyysed and the
Pe Wsht&%ol@gg. hrike [hlgce&urje Bor "2 F cells was slightly different; more cells

(2x10%) were used. They were serum starved overnight, and tq 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 ug 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 wit.h 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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airway. BALB/c m ce were anaesthetised wth avertin
and given intratracheal instillation of peptide or
water or no instillation (no treatnment). The mice were
nonitored for 4 hours, anaesthetised and the BAL fluid
was i solated and anal yzed for MCP-1 and TNF-a

C OjRiHatadt mediBmbyid Gba-Sdhereh el abere HhMa offaind B aPPrPriste
4 or 5 mce for each condition + standard error.

CoPefliaivith Rpyderwasged. The Rieshly hasyesiad)cellywersconsastently >99%
66 Glaﬁle :59 Zsses@@cpft)‘ ﬁ#?lé é?ﬂn?atggxc?lﬁéé tf)Lp%ill %lueAxgélt §tlﬂ}u§ati%ﬁ Qwa

393 + 129 157 e I gni 1 cant
TNpepside,rlpisatss iwere Mletth@bﬂytsmg heccel|PapR IPAdsuffeRMARE peksehce of
magcr on ' icate

or TS BAGaftase Syl st PR Prolti fonedihsiR pifhuee apds
cohppeatimdteB3D fgsfteach faatpld wrclosdedfin H'NE%ESUBLPAEE gﬁAThe gels

a resen ed a e or
exasfe%f?ﬁgn halpae g@fﬂ?%ﬁe ﬁgwm ﬁ‘f’e skiF ik peyger ip
( pgfﬁm)dfferédaﬂhﬂe tmshgm.uml TrifontX 800, PRSsphb i&ﬁﬂ»tas dé\lected with
peptide 15207 t 186 SEQ ID NO 1 274 t 15 SEQ |
5 phosphoryglatiesspegificyptibagiesg7 + 32 SEQ ID NO 7 270 42
SEQIDNO 8 166 f 23 SEQID NO 9 171t 33 SEQID

'\%OO:iﬁ)%zsﬂ'le rgﬁxlts %ﬁl% h@ggédzpﬁ&ﬁusélﬁﬁ)s a%@rﬂllgarg% inFable

4146.SEQ lDJVQoZ “@s f@ud to gRise @E@dm@nﬂm phgspRdrglatia® of @@_nd
Z?EE&/Zt]]% éﬁé%ousg%aCQEQQe%m ceﬁ ng §§d bhe %E éﬁg éEQ) M\IO. 3

caused phosphorylation of MAP kinases in THP-1 human monocyte cell line and

phosphorylation of ERK1/2 in the mouse RAW cell line.

[00141] 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 - +

SEQID NO: 2 + +

HBE SEQID NO: 3 +

SEQID NO: 2 + +

THP-1 SEQID NO: 3 .+ +
SEQ ID NO: Z '
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SEQ ID NO 22 195 42 SEQID NO 23 254 58 SEQID
NGO 24 231 32 SEQID NO 26 281 34 SEQ |IDNO 27
20342 158 Peptide Treatnment TNF-a (pg/m) SEQ ID NG
28 192 26 SEQID NGO 29 242 40 SEQ ID NG 31 307
71 SEQID NO 33 196 42 SEQID NO 34 204 51 SEQ

| DYObIEN2] 35T bl 48: 7§ept185@1és@hmauaﬁ oBRﬁ\P lﬁﬂaseﬁﬁ@uh@n bldod

38 199 38 SEQ 43 947 197 I DNO 44 441145
SEDPResYiee SEQ 1%@@ 19@ 50%@0 rwam@sedzts pmte pwspleryiat.
NO 49 324 38 SEQID NO 50 311 144 SEQ ID NO 53

263 40 SEQ ID NO 54 346 86 EXAMPLE 6 CATIONIC
PEPTI DES_] NCREASE _SURFACE EXPRESSI ON _ OF CHEI\/O(] N_E
RECEPT(RS [oé&slmqsphwylam yze ceI IEEKllﬁ@besph&qthBl on

of | L- 8K A - RAW. acr nr\hnin
cel I's wergm'f’%flle%ed Wt"ﬁm‘it /mlsél?'h't'tﬁ% 'ppFQ) UESe
primary ant# body| (Santa O uz Birot echnol qgy) T QI Towe
by FI TC-conjugateld goat anti-lrabbit 1gGI[Il-8RB and
CXCR-4 (Jackson I munoResearch Laboratories, West
Gove, PA)] or FITG conjpgamfLggrkey anti-goat 119G
(Santa Cruz). The cells were analyzed using a

FA 10 D T AINSTBACTERBAL ANFEATION

37] Th
ng'yﬁ'u gleegglagw mm&@@‘ﬁm?Mmgﬁg{ﬁgspéﬁg&pektI ne.

up-regul ate the

IIU

=

[00143] 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/hl). The plates were
incubated overnight at 37°C and counted for viable bacteria (Table 49 and 50). CD-1
mice were given 1 x 10° S. aureus in 5 % porcine mucin and cationic peptide (200 ug)
by intraperitoneal injection (Table 51). The mice were monitored for 3 days at which
| point they were euthanized, blood removed and plated for viable counts. CD-1 male
mice were given 5.8 x 10° CFU EHEC bacteria and cationic peptide (200 ug) by
intraperitoneal (IP) injection and monitored for 3 days (Table 52). In each of these
animal models a subset of the peptides demonstrated protection against infections.
The most protective peptides in the Sa/monella 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 cleérly indicates that there is a pattern of gene expression that is
consistent with the ability of a peptide to demonstrate protection. Many of the
cationic peptides were shown not to be directly antimicrobial as tested by the
Minimum Inhibitory Concentration (MIC) assay (Table 54). This demonstrates that
the ability of peptides to protect against infection relies on the ability of the peptide to

stimulate host innate immunity rather than on direct antimicrobial activity.
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expression of the chenokine receptors |L-8RB, CXCR-4
and CCR2 by 10, 4 and 1.4 fold above unstinul ated
cells respectively. To confirmthe pol ynucl eoti de
array data, 159 the surface expression was exam ned
by flow cytonetry of these receptors on RAW cells
stinmulated with peptide for 4 hr. Wen 50 g/m of

pepti de was incubated with RAWcells for 4 hr, 1L-8RB

uprequl ated an average of 2.4-fold above L.
U801 411 ot 4% ot e Cationic Beptisss p Salraanelfa kfestiar iage
of BAL®/d . PROBRLBINSIEL WeleahREteS B With %gﬂ\oi}ﬁﬁzan%gg e, and
cells e

up-regul ated 1.8-fold above unstinulate

4634 h Jater shecanimals weerenhaniaed, deespieen remevgd t omogesieed, diluted in
Si p 10PN ] . he Y peptide to
SrER B MRtk AklsUne cERRCRIR BB BT | G

hi gher than control cells).. [001381 Tabl e 46:

I ncreased surface expression of CXCR-4, |L-8RB and

RAMA  mmcranhaaae call

CeERR—gAResponsea-paptdes—RAW-raet phage cell s
were SPRIELt ed wi‘f'ﬁ"'ﬁ@ﬁf‘i"ﬁ'@ g ghe Splegn, I tatistical Sigpjficance
washerteamientt ai ped W t h (dEU/agpr opri at e| pri many vake)
FLTC-|l abeled sbcondary_antibodies The{data shown

-~

b pr el t he averagéz%¥%9§48$5ﬁge of RAW cells

ST TERGIFENOM t ] PEPIT U0 £ g REHPa)  — St andard—§L5ot-
Concentration Fold Increase 1 n Protein Expression

PeptSEQEIT NOa6) | L- 8RB 2O0RGRBA2GCHRP  SEQ | D 10 1. 03,0

: . 51 _3+0-03 1 3+0.03__NO 1
E@F@iﬁgiﬁzﬁw. 1. é‘_@.*z%'ap‘srh .15 No 1 seo PBt100

5+0 15 100 3/ 6+0 8 Not Done 4 _7+1._1 1160 EXAMPIE 7

1
S
2[ 0SBQADNWO: TONE 4.5 4NO  B2TEVID°50 L. 6fFU. T I. 56042
1
PHOERRARWRATAION OF MaB-RRABEX Y CATI ONI C PEPTI-BES

O3

0139t The TetTswereseeded—at—25x165—=—5>*%165
cells/m and | eft overnight. They were washed once in
medi a, serum starved in the norning (serumfree nedi a

- : e Aeek. a t enoyed. and repl aced wi th PBS,

), e B P SSRRER
BALB/c mice. The BALB/c mice were injected intraperitoneally with Salmonella and
Peptide, and 24 h later the animals were euthanized, the spleen removed,
homogenized, diluted in PBS and plate counts were done to determine bacteria

viability.

Peptide Treatment Viable Bacteria in the Spleen (CFU/m]) |
Control [88£0.16X10°
SEQ ID NO: 48 . 1.98+0.18 X 10°
SEQ ID NO: 26 7.1+£1.37X 10°
SEQ ID NO: 30 5.79 £ 0.43 X 10°
SEQ ID NO: 37 1.57+£0.44 X 10"
SEQID NO:5 2.75+£0.59 X 10°
SEQID NO: 7 54+0.28X 10’
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then brought to roomtenp for 15 m nutes. Peptide was
added (concentrations 0.lug/m - 50ug/m) or H20 and
i ncubated 10 mn. The PBS was very quickly renpved
and replaced with ice-cold radi oi munopreci pitation
(RIPA) buffer with inhibitors (NaF,

B-glmﬁh@@@WaﬁW
Apraotinin). he plates werg shaken on ice for 10-15

m njor unt iSEQH-éNQeMs wer e Iysed and. ltlhieOZBy(sHl’es

col lreeted— =\ vr-e—fForH—FHHP celd-s—was<sH |

di fferent; rquQJNQI Fg (2x106) vvere édtﬁw:%é(;/i%r

ser yim st ar\me/nonght and tq stopetfee: pga&jgdn 1 i

of iLlce-cald PBS was added then they sat on ice 5-10
mn, were spun down then resuspended in RIPA Protein
concentrations were determ ned usi ng a protein assay

( Pilt1d6l  TRableBHd Effect pf Catighit Peptideains MpOn¢ § apdeus infection

d. t f d
B A HERH 0 S S 8 L
f omtt_‘gptntvmetah(IRX)mJeMlonTﬂased-rElbeptiﬂH(211051.g1 54@s gNh:Na@la separate IP

(TBS) [.5%.ski m m t hen ncubat

o DRy TR o R RIRBLH Pava A WK Pratpey were eutanizea,
TBS6l0ad ehfovEdasdplaRd fAfvidie m&tsl THE folléWing Pepides wePJhot

TBS 0. 05% Tween 20, the filters were incubated for 1 h

effersive in conpeiling §f@r9«svﬂfeiuort SERIIDNQ o SER léPnNObZﬁjy
|n ‘TBS. The filters were washed for 30 min with
TBS/ 0. 05% Tween 20 and then incubated 1 h at room
t enper ap,xéaﬁnmttn fors 156d) c days)/
shgep anti-nouse IjgG (1:10,000 i1n TBS/O Yoo Tween
20)|. After washi nq the filters for 30|m rlokaltrhice in group
TBC7U 141 U BLBLLLL \ uunﬂs Wwer-e
vi gual ﬁ%gé{ fflibenhcmcedu?lc emTFurrllbnescence (ECL)6/8
det|ectSEEID Nox: lexperl ments wth peri ptger al bl opdg
mnergetear cell st The ne hl aod (qﬂ- 100mM )
was CEFpgptbég 21‘ om al | 235 @Eﬁilgzl\/bnonucl ear ce{4s
werié SEQIIBINO: 30 T OM I NE2PRHgaE g b ot by derpity
gradient centrifugation on Ficoll-Hypagque. |nterphase

cel|l sSEQRIMIIeal cel 963 RetleX i€coveled, washetd and
t he
cel{l culture (RPM-164 ,vﬁ'xl %fetal calf erum

(FCS) SEQUIDIBOL6 gl yt am hes +CalsIxs10%er e added 0 By yvel |
culhure—platas-—at 14x106  cells/well and were all owed

t o |adPEHDN037 [ in S%S(iﬂzét"r}ﬂspher( for 1 Hod. The
161 Sgpey maRenNy NMedi UM gnd oreerk peHTeT et Ccetts yeje

washed off _and the appropriate nedia/with peptide was
addedSEQHR NQ:d3h| har‘&é%t@e?&)elq s wefe consisiehtly

>9C%—Sggq§-|mj?a-ﬁe§s-§4 ., ub. Hy—t-0 e‘““J wde
trypan Blue. ‘After sti il a%‘%ﬁ pept i de, ydsat es

werle SBQIBN@®E0bY |1 yST B@HHEEG &G0T s l NRIPA bUTfgf 1 n

t he of YVarious phosphatase- | and
Ki rasﬁ-éiﬁiiﬁzt@rs Pr ofe?rt 20nd8nt wab anal yze‘bl"and
approximatety 30 of —Esachr—sanpte—was toaded—+r—a—12%

SDS- PACGE gel . The gel s vvere bl otted onto

" {00997 10552 ERLR S Bl ¥ in'h MiGHRe BHET BRI ThileL o1

male mice (5 weeks old) were given 5.8 x 10° CFU EHEC bacteria via intraperitoneal
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Tris buffered saline (TBS) with 1% Triton X 100.
Phosphoryl ati on was detected with

phosphoryl ati on-specific anti bodi es. [00140] The
results of peptide-induced phosphorylation are

sunmari zed in Table 46. SEQ ID NO 2 was found to

C AP infjé2fi6n. ARRIONR PRpti R QEP RO Wds Ve i jection.
ERK1/ Zr‘jtiQn t he rmues?gprgaggropﬁgged chlealp{ s#igﬁéquglge?lﬁg The
HBIMggV¢re mogpesed forNlays.  caused phosphoryl ation of MAP
ki nases in THP-1 human nonocyte cell |ine and
phosphoryl ation of ERK1/2 in the nouse RAWcell |ine.
[001411 Table 47: Phosphorylation of MAP kinases in
response to pejplregtment Cel | | PeptideepSundvaid@®)kj nase

—
RK-_1 /9 RAW-264—Z-SEOQ 1D r 3 -

phosphoryl ate 33— FRK——2 SE
+ SEQ 1D NO [FOMS TLpe sE) TESeNG | 30+ SEQ |5£NQ 2 +

+ THP-1 SEQ IZR®IDNC: 28 SEBIIY NPigg 162 [001421
Tabl e 48: Peptiide Phosphoryl ation of MAP Ki hasies in
human bl ood nonocytes. SEQ ID NO | at 50 p.g/m) was
used to pronote phosphoryl ation. p38 phosphoryl ation
ERK1/ 2 phosphorylation 15 minutes 60 nminutes 15 -

m %148] EDabie 53+ Ep-regulation of patXAIVRIf igeBe EpFeseidhGn A549

PEPT. P | NST, BACTERI AL, | NFECTI BY

NIRRT Sl e R prpiges it are agtive 7 R e Ripides SERD

gi Wen 30)SED Sa): oindISEQ ANROE 83 2tQdh€en@itdris & 50 481 Yere each
ntraperitoneal injection. The mce were nonitored

by | .
£ oFRS3HD 1RTETESS e PTERSIONAT HPAiIR B 26Rep 81LELA IispARER, Pepfide was
S plrR abhtddeEY &8 huhRAASA0 bFiRRIARY £5 4SREH %%%Nﬂ.ﬁﬁﬁgg{b‘é,

plated on Luria Broth agar plates wi th Kanamycin

g/ enverteghigtodphalled ciidideprobesand hyhritlised ¢o Hiugiat OperoB Atrays
f: i.abl i a. 4 ).
R o e 00016 B D AR Bl v

m ce were aur eus 1 n
muéi the sacondocrd irons for abpllinglef (IP0A (g)eraghf CHB a@PEYS3)t THeRId Up

i njgction g Table 51)  The mi |tored Tor 3.
B AAR e o T SR L b b i
r esimuinatbdasells divalea By e intehalyl of uaRiaNISed 6dPs ITHEED ITNOR 37

were given, 5 P 106 CFU EHEC bacteria and cationic
D eBTRt'g%'WFZ'@ﬁIU ? Bsya negative control that was not active in the murine infection

models.

Fold Up regulation of Gene

Target (Accession Unstimulated Expression relative to Untreated

number) Cell Intensity Cells

SEQID | SEQID | SEQID | SEQID
NO: 30 | NO:7 | NO:13 | NO: 37

Zinc finger protein

(AF061261) 13 2.6 9.4 9.4 1.0
Cell cycle gene (S70622) 1.62 8.5 3.2 3.2 0.7

IL-10 Receptor (U00672) 0.2 2.6 9 4.3 0.5
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i ntraperitoneal
days (Table 52).
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i njection and nonitored for 3

In each of these
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1]
06001451 Table 50— Effect of

D4 SEQ

1.88 D.26 X|101.0
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NO4.727

Catiohic Dpp

066001451
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pr-e—nj-ected -ntrapd
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cteria |

2.7
t he

1.3

Spl B@fydl(o%EMsa‘(r)nﬁgﬁt

rol A8 (
SEQ 1 D NO.__ 26

). 163X
7.1

10 £
| 37

£5Q
X

n
DoNO
0

I
I
1 SE(

4809

D Nffanstbrase (MBI304H3X

10 ¢35

2.7

2.1

2.1

1.0

Peroxisome factor
(AB013818)

0.37

3.4

2.9

29

1.4

[00149] Table 54: Most cationic peptides studied here and especially the cationic

peptides effective in infection models are not significantly antimicrobial. A dilution

series of peptide was incubated with the indicated bacteria overnight in a 96-well

plate. The lowest concentration of peptide that killed the bacteria was used as the

MIC. The symbol > indicates the MIC is too large to measure. An MIC of 8 pug/ml or

less was considered clinically meaningful activity. Abbreviations: E.coli, Escherichia
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SEQID NO 37 1.57t0.44X 10 SEQID NO 5 2.75 0.59 X
10 SEQIDNO 7 5.4t 0.28 X 10 164 SEQID NO 9
1.230.87X10 SEQID NO 14 2.11 0.23 X 103 SEQID
NGO 20 2.78 0.22 X 10 SEQID NO 23 6.16 0.32 X 10
100146] Table 51. Effect of Cationic Peptides in a

MUESINS. anreud\Btéphlocddcs kirlds; FRSEE, PséddomhondsRriiRiRa; S. Typhim,
given 1 x 108 bacteria in 5 % porcine nucin via

i ntsqla'se«fl{qedfréféfﬂw(srmyynhmuerew idn rhesh CGitebaceer pboriensie; RIEO
9) EARPohéniGthaficE @iseparate I P injection. The mce
were nmonitored for 3 days at which point they were
euthani zed, bl ood renoved and plated for viable

counts. The folll owi ng pepti des WMICG(ugytml)effective in
co | ng S e uUS Lnfactinn: Ql:n LB |\h A8 SEQ. 1D
NCrnlL é)g{d#r eat mentE-@@ly [ “(‘5?’605‘7 agryg” . 8- Dghiy; \ed hpd | EHEC
dayS)Polymphial 1 @25 N| gr Qgp N0 ospt | de g5 61§28 X 1§35
6/8 SEOIDI\IOlO4/4 SEQIDING 27 2.25 0.1 X 10 |3/4
SEQ 1®Gm@ngoin]. ‘>9®1354x10 2% |SEQ.25D NO: 0.2Y 9. 68.250.{410.5
X [t =SEOH-DNS-51-3— 28347 10 A4 —SEQ-DNO-§—142
3/l SEEHDNBNS 75 8] 024 | 10%%/4] B 1D N o] 4
2. O REQ@IEZNOX51) 428 EQID NT 33 4830 92X1I0 ¥ & 64
SEQLD NO _17 9 60 _41X10 4/4 | SEQ | DNO 20 3.1411, 6x10
4/4SF§E@?N9N0 2384 .89 ».0 |x 103 4[4 1%801471 6Fablle 64 -
S HEFM NO: 7reptste T o MirrmeSEHEE nfectironsroget:
Ch- 1 (?mle mce (5> wegks ol d) vver>e gi ven55.8 x 106 CFLT
EHEGHAH? BO: 8 yi a> ntfaperitoneab 165 (3P) [injectijon.>
H da (200l A wac ml ven—\i te |IP
Camw fle—{(200 Was a—a-separal
i nj R nmce wg?@ nonii t0|>ed for 3 ddys.” >
SEQID NO: 1 > > > > > 64
SEQ ID NO: 12 > > > > > >
SEQ ID NO: 13 > > > > > >
SEQID NO: 14 > > > > > >
SEQ ID NO: 15 128 > > > 128 64
SEQ ID NO: 16 > > > > > >
SEQ ID NO: 17 > > > > > >
SEQ ID NO: 19 8 16 16 64 4
SEQ ID NO: 2 4 16 32 16 64
SEQ ID NO: 20 8 8 8 8 16 8
SEQ ID NO: 21 64 64 96 64 32 32
SEQ ID NO: 22 8 12 24 8 4 4
SEQ ID NO: 23 4 8 8 16 4 4
SEQ ID NO: 24 16 - 16 4 16 16 4
SEQ ID NO: 26 0.5 32 64 2 2 0.5
SEQ ID NO: 27 8 64 64 16 2 4
SEQ ID NO: 28 > > > 64 64 128
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Treatment Peptide Survival (% control none 25 SEQ ID
NO. 23 200g 100 [00148] Table 53. Up-regul ation of
patterns of gene expression in A549 epithelial cells

i nduced by peptides that are active in vivo. The
peptides SEQID NGO 30, SEQID NO 7 and SEQ I D NO

13j at concentrations of 50 g/ni shown T0

i ncrease the expression of a anlgﬁlgg?ﬁ enes after 4

h Peptidsent . PepEiasd {duressc| Bateas. \Stphime] Gurked | EHEC

A5 Hah—eel-s+Heor—4—hrand—the—RNA—was
isél%g@?ﬁéc%gg er?;d into” | abkl | éd cPNA pr obes %lzhd 4
hy biISEQ 1DeNOf 30 Hunaa Oper op arf ayRg ( PRAGEA) .| This 4
i ntensity of palynucleéotides jn contdol unstimilatied
ce @wgh&m i the second d@Bums fdr |pbePling 64
of D RGEIFUE §F Oy 3 agdGyS)= The Fgigd— ) 3
regul ation coluym reférs to the intensity of

po ﬁEQ:IDel&@l e |exd essi on>in pepti ded si3dul af edoLellls 8
dlh"‘l hat t ha Intpns t\l of u Q'l‘lmﬂ' IS Iha
SEQSFBLIRanoﬁ pepti de w&%g i ncl u%d <Es 28 negat i e 4

CONSEQ IDIN@S 36vs BRt active 1in TBe niirii3g | nf ec3z on 16
m)d?-lﬁ Eol d :;E regul ation of| Gene Target (JAccessilon
Unis SERIPN @B % pr€SS| bn r®l ative>to Untreated Aunber)>

Celisg IUCN'GH&'  Es BEQ3,D—SEQ 'P%EQ—@—S'EQ—I—E—N@——
30 NO.QI7 NO. NO'5 3V g?nc fi nger brot ei n |( AF 61261)4

13 SEQIQ.NOSMOZL 1. @ Cell 3Ryclle gé8ne (S70622)| 1.62 8.5 2
3. Ped~2BeoA—H+—10Reteptor (il nnn7')x 0.2 2 Q. 4.3 .05
166 SERIRN45¢ (Aro3be6df 0.lo9 $2.3]9. 29 .7 0.4 2
Hopregap woodzin {A00PA744) U. 3843 2[2-522. 9 1.7 1
Forkhead protein (AFQA2832) 0.17 14,1 3.5 3.5 Q.9
Unk RERIDMP 0868038 0. 12 128 4.3 1.3 0. 616K AA02B4 | 4
Pr DSELTDRBOAP P22y 01754235+ {Sp5g Wrothgteat—¢;
Priotein
SEQIDNO: 45 | 8 > 128 128 16 16
SEQIDNO: 47 | 4 3 16 16 3 7]
SEQIDNO: 48 | 16 > 128 16 1 )
SEQIDNO: 49 | 4 > 16 8 3 3
SEQIDNO:50 | 8 > 16 16 16 8
SEQIDNO:51 | 4 > 8 32 ) 8
SEQIDNO:52 | 8 > 32 8 ) 2
SEQIDNO:53 | 4 > 8 8 16 8
SEQIDNO:54 | 64 N 16 64 16 32
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(AL022393) 0.12 4.4 4.0 4.0 0.4 Receptor (AF112461)
0.16 2.4 10.0 10.0 1.9 Hypothetical Protein
(AKO002104) 0.51 4.7 2.6 2.6 1.0 Protein (AL050261)
0.26 3.3 2.8 2.8 1.0 Polypeptide (AF105424) 0.26 2.5
5.3 5.3 1.0 SPR 1 protein (AB031480) 0.73 3.0 2.7 2.7
1.3 Dehydrogenase (D1779ﬁxm§ﬁ}32)3 2. 2 2 2 0.9
Transf erase (M35 0.55 2. Per oxi sone

f acLSE oma@hmﬁu OFIDES INDUCEDRY B@CTMSIGHMING
54: Mbst cat | SOLERULESEDIAGNGSTIoserRRERIRGPEC] 3l | Y
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balf0&50la Sy@hirighvn LS and¥B-cok|0ll 11:BHAIPS. weFhpurtiisedstrom Sigma

R
t oendoiiyefréeOwaTEre(Siginea). The Iﬁhﬂu@ﬁm&eﬁd@&l@lyﬁfe asda9qSiglAPwas
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S. aureus P. aeru
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| Dre8T GACGFTCCFGACEGTISEQSEQND B0>5P and hoaCpG: 55EQ | D
N%T%ég?@;ﬁ@f@gg%f@%ﬁ%p 581 ThenonCpG oligs 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. yphimurium LPS, 1 pg/ml S. aureus LTA, or 1 uM CpG
(concentrations that led to optimal induction of tumor necrosis factor (TNF-) in
RAW cells). The RNA was used to polynucleotiderate cDNA probes that were
hybridized to Clontech Atlas polynucleotide array filters, as described above. The
hybridization of the cDNA probes to each immobilized DNA was visualized by
autoradiography and quantified using a phosphorimager. Results from at least 2 to 3
independent experiments are summarized in Tables 55-59. It was found that LPS
treatment of RAW 264.7 cells resulted in increased expression of more than 60
polynucleotides including polynucleotides encoding inflammatory proteins such as
IL-1B, inducible nitric oxide synthase (iNOS), MIP-1a, MIP-18, MIP-2a,, CD40, and
a variety of transcription factors. When the changes in polynucleotide expression
induced by LPS, LTA, and CpG DNA were compared, it was found that all three of
these bacterial products increased the expression of pro-inflammatory polynucleotides

such as iNOS, MIP-1a, MIP-2¢, IL-1B, IL-15, TNFR1 and NF-xB to a similar extent
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SEQIDNO 14 > > > > > > SEQID NO 15 128 > > > 128
64 SEQIDNO 16 > > > >>> SEQID NO 17 > > > > >
> SEQIDNO 19 8 16 16 64 4 4 SEQ ID NO 2 4 16 32
16 64 SEQIDNO 20 8 8 8 8 16 8 SEQ ID NO 21 64 64
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o t&ﬁﬂ’ll I5 f§ldadé[v?éé§ tﬂ% thn%g Bb&erha(f’p];sdggak Mhefe w%rg‘a%% sgjé%&g 16

16PQI)’“'-SEQ"¢¢3 CMDWCBBldQWlNegQ'Sleﬂ by 16’45, LSE@nd OpfSQ@p a38nilad extent.
5y Sl s S, Wt
I Drepyi@ated Tn pesponse o the three$iacetibl mﬂuc&&l\g@bﬁ 582 wﬁ&hgnrﬁud@s gnany
D 40 4.32.8 4. 4 |.D
358 P Relyniggeotidas it ditrgred inx gop I5RlbY Trg thand Sgid

16betwéen ople@r hidrd\bdctefidi producls? 8 1R &eﬁﬂmeﬁl“dnff&%@dll? iNfidended
8 > 128 128 16 16 SEQ [D NO 47 4 > 16 16 SEQ I D
NCEXPHessipp oL the Jargestsupses of polynucleotides compared to LPS or CpG,

including hyperstimulation of expression of Jun-D, Jun-B, Elk-1 and cyclins G2 and
Al. There were only a few polynucleotides whose expression was altered more by
LPS or CpG treatment. Polynucleotides that 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.

[00151] The other polynucleotide arrays used are the Human Opéron arrays
(identification number for the genome is PRHU04-S1), which consist of about 14,000
human oligos spotted in duplicate. Probes were prepared from 5 pg of total RNA and
labeled with Cy3 or Cy5 labeled dUTP. In these experiments, A549 epithelial cells
were plated in 100 mm tissue culture dishes at 2.5 x 10° cells/dish, incubated
overnight and then stimulated with 100 ng/ml E. coli O111:B4 LPS for 4 h. Total
RNA was isolated using RNAqueous (Ambion). DNA contamination was removed
with DNA-free kit (Ambion). The probes prepared from total RNA were purified and
hybridized to printed glass slides overnight at 42°C and washed. After washing, the
image was captured using a Perkin Elmer array scanner. The image processing
software (Imapolynucleotide 5.0, Marina Del Rey, CA) determines the spot mean

intensity, median intensities, and background intensities. An “in house” program was
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pro- mflammatory cytokine production in whole human blood. It was found that E.
coli LPS, S, typhimurium LPS, and S. aureus LTA all stimulated similar amounts of
serum TNF-a, and IL-1pB. CpG also stimulated production of these cytokines, albeit to

much lower levels, confirming in part the cell line data.

[00153] Table 55: Polynucleotides Up-regulated by E. coli O111:B4 LPS in
A549 Epithelial Cells. E. coli 0111:B4 LPS (100 ng/ml) increased the expression of
many polynucleotides in A549 cells as studied by polynucleotide microarrays. LPS
was incubated with the A549 cells for 4 h and the RNA was isolated. 5 pg total RNA
was used to make Cy3/Cy5 labelled cDNA probes and hybridised onto Human
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was used to make Cy3/ Cy5 | abell ed cDNA probes and

hybri di sed onto Human 172 Operon arrays (PRHU04).

The

intensity of unstinulated cells is shown in the second
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AF189279 phospholipase A2, group IIE 2.8 37.8
J03925 integrin, alpha M 2.7 9.9
NM_012177 F-box protein Fbx5 2.6 26.2

potassium voltage-gated
channel, KQT-like subfamily,

NM_004519 member 3 2.6 21.1

M28825 CD1A antigen, a polypeptide 2.6 16.8
actin, gamma 2, smooth

X16940 muscle, enteric 2.4 11.8
major histocompatibility

X03066 complex, class II, DO beta 2.2 36.5

hypothetical protein

AKO001237 FLJ10375 2.1 18.4

AB028971 KIAA1048 protein 2.0 9.4

ALl 37665 Unknown 2.0 7.3

[00154] Table 56: Polynucleotides Down-regulated by E. coli O111:B4 LPS in
A549 Epithelial Cells. E. coli O111:B4 LPS (100 ng/ml) decreased the expression of

many polynucleotides in A549 cells as studied by polynucleotide microarrays. LPS
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X60484 H4 histone family member E 36.2 0.04
X60483 Ha4 histone family member D 36.9 0.05
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inhibitor of DNA binding 2, dominant
M96843 negative helix-loop-helix protein 30.7 0.05
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L36055 eukaryotic translation initiation factor 4E 182.5 0.16
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B-cell translocation gene 1, anti-
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1.32976 mitogen-activated protein kinase kinase 6.3 0.24 -
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Table 57: Polynucleotides expressed to similar extents after

stimulation by the bacterial products LPS, LTA, and CpG DNA. Bacterial

products (100 ng/ml S. typhimurium LPS, 1ug/ml S. aureus LTA or 1 pM CpG) were

shown to potently induce the expression of several polynucleotides. Peptide was

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

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

unstimulated cells is shown in the second column. The “Ratio LPS/LTA/CpG:

Control” column refers to the intensity of polynucleotide expression in bacterial

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

number

'Accession|Control
nstim.

ntensity

Ratio
CpG:

Control

Ratio
ILTA:
Control

Llfatio
PS:

Control

Protein/polynucleotide

M15131 [20

82 80 55

IL-

1B

M57422 |20

77 64 o0

tristetraprolin

X53798 20

73 - 77 78

MIP-2a

M35590

188

50 48 58

MIP-1p

[.28095

49 57 50

ICE
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0.26 AJO01340 U3 snoRNP-associ ated 55-kDa protein 4.0
0.26 NM 014161 HSPCO71 protein 10.6 0.27 U60873
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hi Biged t R 1y, f¥nber KO31.9 B630 XoEPele ‘
sykaatophpst =11 ' 6= L
4 333:?3 KO0O74E Unknhan 4. 218 3 Fgggss] Tabl e 57

yrfickeotide

1mn [ ar [@NRRIts after
F oduct LPS__LTA_ _and
P00 ng/ ARASL typhl muri um
3l4IVI L,va)NFV\me bIIUV\III 10)
of sever al
polBa2Ta edl2 des. [F2pti d@.5vas Rifcubat|g¢sBwWalpha blbaniyAW
cells forl 4 h and the BNA was | solatdd, converted jnto
X76850 [194 3 3.8 2.5 MAPKAP-2
[U06924 858 2.4 3 3.2 Stat 1
X14951 592 2 2 2 CD18
X60671 [543 1.9 2.4 2.8 NF-2
M34510 59?0 1.6 2 1.4 CD14
X51438 2702 1.3 2.2 2.0 vimentin
IX68932 14455 0.5 0.7 0.5 c-Fms
721848 [352 0.5 0.6 0.6 DNA polymerase
X70472 (614 0.4 0.6 0.5 B-myb

[00156] Table 58: Polynucleotides that were differentially regulated by the
bacterial products LPS, LTA, and CpG DNA. Bacterial products (100 ng/ml .
typhimurium LPS, 1ug/ml S. aureus LTA or 1 uM CpG) were shown to potently
induce the expression of several polynucleotides. Peptide was-incubated with the
RAW cells for 4 h and the RNA was isolated, converted into labeled cDNA probes
and hybridized to Atlas arrays. The intensity of control, unstimulated cells is shown in

the second column. The “Ratio LPS/LTA/CpG: Control” column refers to the
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| abel ed cDNA probes and hybridized to Atlas arrays.

The intensity of control,

unstimul ated cells is shown

in the second colum. The "Ratio LPS/LTA CpG
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. nol ynbrase 70472 [614 0.4 0. 6 0o B hyh cleotide
X84311 20 12 2 Cyclin Al
U95826 |20 5 14 2 Cyclin G2
XB7257 123 2 4 1 Elk-1
J05205 |20 18 39 20 Jun-D
103236 20 11 19 14 Jun-B
|1\483649 20 71 80 42 Fas 1 receptor
M83312 |20 69 91 57 CDA40L receptor
X52264 |20 17 23 0 ICAM-1
M13945 [573 2 3 2 Pim-1
U60530 [193 2 3 3 Mad related protein
D10329 570 2 3 2 CD7
X06381 |20 55 59 102 Leukemia inhibitory factor
(LIF)
X70296 |20 6.9 13 22 Protease nexin 1 (PN-1)
U36340 |20 38 7 7 CACCC Box- binding protein
o
S76657 |20 11 6 7 CRE-BPI
U19119 272 10 4 4 interferon inducible protein 1
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[ 00156] Tabl e 58: Pol ynucl eoti des that were
differentially regul ated by the bacterial products
LPS, LTA, and CpG DNA. Bacterial products (100 ng/n
S. typhinmuriumLPS, 1g/m S. aureus LTA or 1 p. M CpQ
were shown to potently induce the expression of
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1. thelIGRIAATY IsGhdiR Yﬁg@ rd1AVeQhveistH I 808121%188 érgéarg%todn%dla (as

_ hepatorm t ransnenb I nase |1 gand
t hmeasyead diyetensitomiedg)l 4 Stagded érr@. Nur77 50013 20 7 21 5
H-ras pr ot o- oncopol ynucl eoti de X84311 20 12 2 Cyclln

050 S8 A st e B SO K G LS. T b
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XO

S0 SEEmY- The SR e [P b TG O e i
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+ standard error.

c) Supernatant was collected from RAW macrophage cells treated with 100 ng/ml S.
typhimurium LPS, 1 pg/ml S. aureus LTA, 1 uM CpG .DNA, or media alone for 24
hours and tested for the amount of NO formed in the supernatant as estimated from
the accumulation of the stable NO metabolite nitrite with the Griess reagent as

described previously [Scott, et al]. The data shown is the average of three experiments

+ standard error.

Relative levels
Product Untreated LPS LTA | CpG
CD14* 1.0 22+04 1.8+0.2 1.5+0.3
Vimentin® 1.0 1.2 + 0.07 1.5+ 0.05 1.3+ 0.07
Tristetraprolin® 1.0 55+0.5 55+1.5 95+1.5
LIF 1.0 28+1.2 2.7+ 0.6 51+1.6
NO° B+15 47+ 25 20+ 3 21+15
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S76657 20 11 6 7 CRE-BPI CJ-19119 272 10. 4 4

interferon inducible protein 1 183 [00157] Table 59:
Confirmation of Table 57 and 58 Array Data. a) Total

RNA was isolated fromunstinul ated RAW macr ophage

cells and cells treated for 4 hr with 100 ng/m -S
typhi murium LPS, 1 gg/m S. aureus LTA 1 tM CpG DNA

or rredla al one and Northern blots were performnmed the
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D87451 ring finger protein 10
AL049975 Unknown
U39067 eukaryotic translation initiation factor 3, subunit 2
AK000942 Unknown
AB040057 serine/threonine protein kinase MASK
AB020719 KIAAO912 protein '
AB007856 FEM-1-like death receptor binding protein
AL137376 Unknown
AL137730 Unknown
M90696 cathepsin S
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ng/m) increased the expression of many

pol ynucl eoti des in A549 cells as studied by

pol ynucl eoti de m croarrays. LPS was incubated with the
A549 cells for 4 h and the RNA was isolated. 5 g
total RNA was used to make Cy3/Cy5 | abel |l ed cDNA

pr A [Ty or T g sed—omtoHomaEm G W Tays
(PRHW4) . The exanpl es of pol ynucl eoti de expressi on

chiangeAKWI84WS si nul at ed cel | s NAPHedehpdrogergiseat er
th i i :
0okt r eatled cells. A¥RAURSlicR)prals ér'z

cells

ALO5033K45419153rTer0n gamma r ecepto

[ nn_eLf_eLo.n_ga.ma_LenapLo_Lz_NM Oogl?,lo I eukem a
i nhi bi t&2§0 ket or r ecept or mmgawmec&yhgm,bﬂaéypeﬁ ct or

I I ZO0O L 20

\llll [ I €U plTJI 'l I r\c L LI l \"ABATAE ..cCi’GSi 3
_ f alct or %Léuggﬁsor superfam |y nenber lff;k MY 584

Chenoki m8708cept or| 7 J03925 cAVPKIAAQZBYSRotein
el lepent-—-hinding- PF tlotein--Ne4788 RAP] GIPase

act E&’?‘WBlﬂ%t einf NM_ 004 BWBINn spbse b tracheqbronghiale 2

D3 WW#{? RATOWIT
a

9067 eukaryoticltranslation initiatio ctor 3,

subunit 2 AK000942 Unknown AB040057 serine/threonine
protei n ki nase MASK AB020719 KI AA0912 protein
AB007856 FEM 1-1i ke death receptor binding protein
AL137376 Unknown ALlB??BEXlArMhbmo I\/90696 cat hepsin S
185 AK001143 Umfé@é‘ .

AKO00315 hypoth

oncogene D29011AmmmS%ISBK€TEEKIWIJINFE@TH)NSpe 5
AL034348 Unknown D87076 KI'AAUZ39 protein

[00159] 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 ml LB in a.125 mL flask was
inoculated from a frozen glycerol stock and cultured overnight with shaking at 37°C
to stationary phase. RAW 264.7 cells (1x10° cells/well) were seeded in 24 well plates.
Bacteria were diluted in culture medium to give a nominal multiplicity of infection
(MOI) of approximately 100, bacteria were centrifuged onto the monolayer at 1000
rpm for 10 minutes to synchronize infection, and the infection was allowed to proceed
for 20 min in a 37°C, 5% CO; incubator. Cells were washed 3 times with PBS to
remove extracellular bacteria and then incubated in DMEM + 10% FBS containing
100 ug/mi gentamicin (Sigma, St. I‘..ouis, MO) to kill any remaining extracellular
bacteria and prevent re-infection. After 2 h, the gentamicin concentration was
lowered to 10 pg/ml and maintained throughout the assay. Cells were pretreated with
inhibitors for 30 min prior to infection at the following concentrations: 50 uM PD
98059 (Calbiochem), 50 uM U 0126 (Promega), 2 mM diphenyliodonium (DPI), 250
1M acetovanillone (apocynin, Aldrich), 1 mM ascorbic acid (Sigma), 30 mM N-
acetyl cysteine (Sigma), and 2 mM NG-L-monomethyl arginine (L-NMMA,
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AJQ01403 nucin 5, subtype B, tracheobronchial J03925
integrin, alpha MEXAMPLE 10 ALTERI NG SI GNALI NG TO
PROTECT AGAI NST BACTERI AL | NFECTI ONS [ 001591 The

Sal nonel I a Typhi murium strain SL1344 was obtai ned from
the American Type Culture Collection (ATCC, Mnassas,
VA) j G i . f

Ty A PRy 3 2R ToRioh6int R S0 NYIVEL, Mplecuta

i ndtreles): dtteshrivhibitors meresadded inreedidtely afierddntentiors at 2 hyand 6-8 h

R P e b oS K B P iy il Bt eauyvotomes

1 o O AT e

apps‘r3 3%13%‘%‘3%1 #33“"@3%@5?%%@@8 Erergepramigadesvinse emy, as
?ﬁévw.@[y cﬂgcrib@@CBnerf@nw@ welOwhBltvAse {Rh PBRGH tvEe

tion, and the infection was allowed to procee
i orBeBigmigith lysed with 266 Tritan Gop0Q/0d fsR Sin. PRSbati 2sh gwst 24 h post-

wa {
L4k L R S ST comco
corgaiirktesg Untlegtheserinfegiion conilitions, (BrgphageStontained an avbiake of 1

L g8kt S TELL B 5L B S5 i
C (ﬁ meaerdphages oﬁ%ﬁosthrﬁé&foﬁﬁdo‘tbrihﬂﬁlﬁﬂnﬁéntmﬂ xﬂ%ia&@dﬁb B&Aerial
t hr sa s were pretreated wt
inﬁ?fﬁgﬂggbp #" C%E)e?‘ﬁ/q‘l' Gn bFé"‘f"ﬁ by iMBKARK pignaling. The
f olrésams ngbxe@lpaead dnfhStrate thalinE bl terAR ot
50 rt MU 0126 éﬂlﬂron}gaa tfat ad| phéergst l'1od g&l ur%n% %%hfmnumd
25 (Vhergby dkagg) r|~°1abmne 'apvéwﬁnsmanhp asplyrd. Thus sikce bacteria to
as @ph u‘?a@ﬁ:bﬁ
(o Rl P e El iy ofUBh g Rgpating o
N FeREesERs aBﬂ@B@@)ethﬂd(ﬁ thexapcagBnstonfectisnhy | ar gi ni ne
(D-NMVA, Mol ecul ar Probes). Fresh inhibitors were
added inmmedi ately after infection, at 2 h, and 6-8 h

post-infection to ensure potency. Control cells were
t r $001601 wWIalhle 64UEFfext efithe SignatingsMoletule MEK by [Imtdcélnnir@Racteria

[ Intracel [ ul ar
surubl véﬁ??@%%?gyrgﬂs- of S Typhi muri um SL1344 was
determ ned using the gentam cin-resistance assay, as
previously described. Briefly, cells were washed tw ce

WWM&#&MM_L% Triton
K{100/ 0. 19F&58ep, PBS at |2 h and 24 h p&feﬂl nf ecti on,

and nunbers q 1 ntracefd neacterTa catcutated—from
colony counts on LB agar] plates. Under these

i nf ect MBK ioibitonV 6h26 madr Dptreaye bacterial filanediaann dacerge
of 1 bacteriumper cell grsagsessed by standard plate
counts, which permtted an Ff Is of macrophages at 24

h|post-infection. Bact erilghcrédsk irathe Rliraibér@d intfacslfligtsed

to bacterial
Typhimurium

MEK inhibitor PD 98059 Decrease bacterial filamentation (bacterial l
stress)®

Increase in the number of intracellular S.

Typh'imurium
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stress. NADPH oxi dase and i NOS can be activated by
MEK/ ERK signaling. The results (Table 61) clearly
denonstrate that the alteration of cell signaling is a
met hod whereby intracellular Salnonella infections
can be resolved. Thus since bacteria to up-regulate

mu r\||e flme cfrnfnm_u_nl

|Iull|.l.ll A2

-I—t—|—|sr|—e—gienes—|—|°ﬁ o
blfocki ng si g?}tgfmﬁg represents a general ﬁé“tihod of

t Her aNXDRYaixidake inRibacE ON| Dé&éhl‘b%ctéﬁﬂ'fﬂarﬁéntatﬁﬂ(ﬁ&‘term
the Signaling Mlecule MEK on Intracellular Bacteria
i1

| FN-'y-primed RAW cel | sstres9 e at ment" Effect 0O None
MK I nhibitor U 0126 Decr PasRalak Ul ulbet bt ARG €
e nunber o

(hBacterial stress)” Incyease in the ni

intracellular S. Typhi nuf Typhidvéziumn nhi bi t or PD 98059
nnnnnn baeteral—Htamehtati-on—{(bacteri-al stresg) "
Ui CAdo T oaOoT T 1 aa 1 aarcrreac —oTt ANILA A > o 7

Increase in the nunber of intracellular S

Typhi murium 187 Treatnmenta Effect NADPH oxi dase

i nhi bitor Decrease bacterial filanentation (bacteri al
stress) Increase in the LEJ i ntracellular S.

Typh| nuri um EXAMPLE 1ANTAVERAM, RETIRPTYVI TY [001611
a C-X-C chenpkimé 1s a naturar ftigand for H V-1

corl%‘tlébk oPDFdxefaX-Crehemokingdka n@uméb@pﬂdmﬂ@xa:Memcm-
CCI@F;E "q%;% { r .
i nhi biti gﬁ@g@ Hi q'eée th?%gte kg%h&?*hg Sca?é g(fngfc’le;se? rt%% %c}t%ntlal

of taprs for thelinlibition OQHIVﬂae;aldamn TBe sdyemt srgute 6f SDF-1 e)l(hibits
{ f. ures hat are critica

R R R e R

| oepfingfto GXGRgativERamargel BeltdebfularabsE @8 CXdTed TROR TR ?

“derivatives, small-size CXCR4 antagoni sts, or agonis
i ﬁvsﬂsftﬁlgatFhfeﬂ@%qﬁ?ﬂmteveérsmaamze Cﬁ?%%fémtygqyfsts or agomsts

C TRk RS hd@dMicRiRe &Sﬁqu \Rﬂ@gﬁ? stc(ﬁ %E@Qﬁ]a& 3 ?ﬁeﬁﬁ :den% for the

X4 H V-17i nfection. foun e’ ca _
pe freatmest of g BivY- édnfew 1t wiap thwod that theehtionit pepgitiesinhibited

SUGSRST kel Welltlnira?%g gu&%ﬁm@%fat <’i‘he peptS de%>r<n%§4act as CXCR4

antagonists. The migration assays were performed as follows. Human Jurkat T cells
were resuspended to 5 x 10° / ml in chemotaxis medium (RPMI 1640 / 10mM Hepes /
0.5 % BSA). Migration assays were performed in 24 well plates using 5 um
polycarbonate Transwell inserts (Costar). Briefly, peptide or controls were diluted in
chemotaxis medium and placed in the lower chamber while 0.1 ml cells (5 x 10° / mi)
was added to the upper chamber. After 3 hr at 37°C, the number of cells that had
migrated into the lower chamber was determined using flow cytometry. The medium
from the lower chamber was passed through a FACscan for 30 seconds, gating on
forward and side scatter to exclude cell debris. The number of live cells was
compared to a “100 % migration control” in which 5 x 10° /ml cells had been pipetted
directly into the lower chamber and then counted on the FACscan for 30 seconds.
The results demonstrate that the addition of peptide results in an inhibition of the
migration of Human Jurkat T-cells (Table 62) probably by influencing CXCR4
expression (Tables 63 and 64).
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ant agoni sts. The migration assays were perforned as
follows. Human Jurkat T cells were resuspended to 5 x
106 / m in chenotaxis medium (RPM 1640 / 10mM Hepes
/| 0.5 %BSA). Mgration assays were perfornmed in 24
wel|l plates using 5 m polycarbonate Transwel|l inserts
(Costar). Briefly, peptide or controls were diluted in
ch(ﬂmt i s medium and placed in the | ower chanber

whi (Bﬁgf( 1 Table 62 Peptide lrsblbmehq migration\of Suman fgkatd eehe:
upper chanber. After 3 hr at 37C, the nunber of cells

that had mjgrated Tnto the Iomérdtfdﬂl( wWas
defernm ned using flow cytonetry. The ne |um fromthe

| onExperimaentdr wBesifieesseq t hSBHgh a [FACSDEfL £ or |30 Negative

seconds, gatji ng f or ywa i d A t g
excl ude cel | B‘?‘lﬂg‘)l &ﬁbr?b?"ymgf 3’?‘%@’% s \as control

conmpared to "100 %m ;ration contr0|(§0I ghmphi ¢h 5 x
105—/m.-cellls had heen pipetted di rectIJ intoithe

| oer chanbar ar®9%en Fount@don the FAZcan for DM %

serondg e Tgggigy s UETonyjylogt e that—tghgadtirt+onggs
peptide resdlts in an iphibition of thelo[r?igra i on 8%

Human Jurkat T-cells (Table 62) probably by

i nfluenci ng CXCR4 expression (Tables 63 and 64). 188
[001621 Table 62: Peptide inhibits the mgration of
human Jurkat-T cells: Mgration (% Experinment
Posl.Lye - S -1 + Negative control (100 ng/m)
E °|t‘5¥]1 f%f’ %6‘1 ory Pf’"dt'@/n?}»"usﬂeﬁfwomzd@@% I@blgitﬁ% 2
100% 40% 0% 0% 1001631 Tabl e 63: Correspondi ng

Eil ynuclTeptrde array data {OUdstith@latdd | O T Raae" ICRccession
tio Accession Polynucl Hol ynucl eotifde I ntensitly

pepelvauc NunbEelynuglestide /| Rundntedsityunsit i meptided Number
Pl ebtfde’ XCR- 4pGh&asgaki ne rleceptor 36 .
[001641 Table 64: Correspondi ng FACs dw@ﬁlﬁ%ggl es 62
anE"GSm Concent ration Fold |[Increase in Protein _
P \ JII Boaressar—aEXER—4 ~SEQ FONO-—1 10 No_
chngg%‘f 4SE q*ﬁ"ﬁg“f RGPIT 340, 03 36 4 D87747

[00164] Table 64: Corresponding FACs data to Tables 62 and 63:

Concentration Fold Increase in Protein
Peptide (ng/ml) Expression
CXCR-4

SEQID NO: 1 10 No change

SEQ ID NO:1 50 1.3 +0.03

SEQID NO:i 100 165023

SEQID NO: 3 100 - 1.5+0.2
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SEQ ID NO'1 100 1.6+0.23 SEQ IDNO 3 100 1.5+0.2 189

[ 001651 Although the invention has been described with
reference to the presently preferred enbodi nent, it
shoul d be understood that various nodifications can be .
made wi thout departing fromthe spirit of the

i nvention. Accordingly, the inventionis |imted only
by the following clainms. 190 CLAIMS: 1. An isolated
pepti de conprising the general formula

X1IX2X31 X4PX41PX5X2X1 (SEQ ID NGO 4), wherein X1 is

one or two of R L or K, X2 is one of C Sor A X3is
ond0efaSbr ARhough the ineBftichfhaé\béh déscribeld ¥ith iréfer@Ad 1Ofthe\pr&¥ently

Th tlde of claiml, wherein the peptide is
LLcaﬁfWRﬁ aficly fheuldge undsrstoed th?h\e_a"ﬁewpa@cenone ka1 ba

1, rﬂd’&%ﬁxﬂﬂﬁu“’éﬁmﬂﬁ@ﬁbﬂﬁhé Spititsethe AR VAR, \c{%&ﬂgx&% [aa e MEntion is

6). 4. The peﬁ cl a|n11 wher ei e is
KSF’G"VF@AIOP\YQYU QS@QWIIIB 7). 5. The peptide of claim
1, wherein the peptide |s KKSPIAPAIPMSR (SEQ I D NO
8). 6. The peptide of claiml, wherein the peptide is
RRARI VPAI PVARR (SEQ ID NO 9). 7. The peptide of
claim1, wherein the peptide is LSRI APAIPWAKL (SEQ ID
NO. 10). 8. The peptide of any one of clains 1-7,
wherein the peptide has anti-inflamatory act|V|ty.

9. The peptide of any one of clainms 1-7, wherein the
pepti de has anti-sepsis activity. 10. The pepti de of
any one of clainms 1-9, wherein the peptide contains at
| east one amno acid that is a D-enantioner. 191 11.
The peptide of any one of clains 1-10, wherein the
peptide is cyclic. 12. The peptide of any one of
clains 1-11, wherein the peptide is cationic. 13. The
peptide of any one of clainms 1-12, wherein the peptide
is reversed.
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14. A nmethod of identifying a polynucl eotide or
pattern of pol ynucl eotides regulated by one or nore
sepsis or inflammatory inducing agents and altered by
a peptide conprising contacting the polynucl eotide or
pol ynucl eotides with one or nore sepsis or
i nfl ammat ory i nduci ng agents, contacting the
ﬁﬂiﬁﬂﬁ -l eotide or polynucleotides with a peptide

*si mul taneously or imediately thereafter, and
determ ning a change in expression, wherein a change
is indicative of a polynucleotide or pattern of

bol yndi isetatecesptitly gemprising the|general foymulasepaXsXaPXPXsX,X;

j Ok N i N ent a re d by a.peptide, .
GE TR Bl R Rl 1 G e s B Pl or oo
oref df RnomER, Ry isiond o€ ANG \agedh K isone bPS, orllWA or CpG DNA,
bacterial conmponents or whole cells, or related
agents. 16. The nethod of claim 14, wherein the

ot el i ' . Lo ,
fet or ehRAagpENRROE, WAL BEIEERTAL S SATRIVAFPWCK (sEQID
NOL $nucl eotide prior to and follow ng contacting with
the sepsis or inflammtory inducing agent. 17. A
pol ynucl eoti de or pol ynucl eotide pattern identified by
pol yn uc‘{]%ci}tuie% gpggim’ﬁﬁh%?lﬁ??eali;— %iigiy %’%gfiﬁ t he KK (SEQID
NEt Ohucl eoti de encodes a pol ypeptide involved in an
inflammatory or septic response. 19. A nethod of
identifying an agent that bl ocks sepsis or
4.nf | arhepgdptide 6OETRIM §, Witkbreif Y Feptid® s IRSRBVPAPVHIA! (SETYID NO:
a polynucleotide of claim18 with an agent, wherein
Bxpression of the polynucleotide in the presence of
the agent is nodul ated as conpared w th expression in
t he absence of the agent and wherein the nodul ati on of
£xpr eEisd peptidadf eains 1,twieréinfiheapapate YK REPREMIPVSR (SEQ ID NO:

esponse. 192 20. The nethod of claim 19, wherein the

ffect to the inflanmatory or septic response is
inhibition of the inflammatory or septic response. 21.

An agent identified by the nmethod of claim 19. 22. The
@agent Thefpeptidé of ddim Whelieeéin thehgeptide itRRAREVPARVARR (SEQ ID
.ﬁépégdoninetic, chem cal conpound, nucleic acid

tecul e or a pol ypeptide. 23. The agent of claim 22,

wherein the peptide is selected from SEQ | D NO 4-54.

24. A method of identifying a pattern of
‘bol ynthe peptifelel dgipr boshesein flor paptifle tsi LSRIAPAIPWaRKL (SEQ ID NO:
hgflannatory or septic response conprising: contacting
cells with LPS, LTA, CpG DNA and/or intact bacteria or
bacterial conponents in the presence or absence of a
geptide; and detecting a pattern of polynucleotide

x pr eSi ReRtifgf gnyeone of claims, 17 wheretsthp peptidechas gptiinflasnmatory
Rlivikhe peptide, wherein the pattern in the presence of

the peptide represents

9. The peptide of any one of claims 1-7, wherein the peptide has anti-sepsis

activity.

10.  The peptide of any one of claims 1-9, wherein the peptide contains at least one

amino acid that is a D-enantiomer.
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inhibition of an inflanmatory or septic response. 25.
A nmethod of identifying a conpound that inhibits an
i nflammat ory or septic response, conprising
contacting cells with one or nore conpounds suspected
of inhibiting an inflammtory or septic response and
i dentifying a conpound that provides a pattern of

ol ynucl eot.i.de. expressi pn sim.laf to attern .

tai HEPEPHOT LTS O3 clatins Lyit; Wherginhe ReRndsdseyclis
that inhibits an inflammtory or septic response. 26.
A conpound identified by the method of claim?25. 27. A
Fet hothegfeptidepf arryyangpt aﬁurag éltl, wheteinghe peptisle i$ eationis.
i munity conprising: contacting a pol ynucl eotide or
pol ynucl eoti des that encode a pol ypeptide involved in
131nat'Ehd paptide dbYanyvdriclof alnirag &1L, Wherelit thé p&itide MR eised.
expression of the polynucleotide in the presence of
the agent is nodul ated as conpared wi th expression of

e ol . .
her 2R e ey Pl a A8 or P BARRbcIBtes regulated
mndrere enea sepsis arnm@anematorguindtging 48t2dhd dlteredript dyegtidé

claim?27, wherein the agent does not stinulate a .
SufiPuier ot o ne poly S ArRg e eeRdis Mg Tore dtanae fepsis o
ihhemageN iﬂd%@iﬁ%%%eﬂtﬁ‘,%ohﬁEﬂi@’@H@b_@fyﬁu&Eotﬁﬁ@r'pfélynucleotides with a
response. 30. The nethod of claim27, wherein the

regtide eithes skmultaneoushf drammeedintsly dhereadiot.iand detenpinings cidbge in

h h i . of .cl.ai ms 29 30, , wher ei h
KBt hmiehesl o Mpfis iRt B PRk Mol Bhfort ot "
andicdgdé@nthais reguliitdd by BEepElY of HiTRmntdory Th@udial ARdt &fd

claim31l, wherein the anti-inflammtory gene is

rgdicedbyd Fepids a  subset that includes 1L-1 R

ant agoni st honolog 1 (A1167887), I1L-10 R beta

(AA486393), IL-10 R al pha (U00672), TNF Receptor

e nbeFhelBethdda BEl4ih6 ) 4, WiFein tiecsepsio br inflaineratdry (ARG Eeent is

TNF recept.o mber 1 | b (AA194983), | K cytokine
Iaﬁﬂrf/*eaﬁﬁsa{} NG b%qteﬁea‘ ?orémztm Whelgslls i aelpis @gents.
early growh response 2 (A1473938), CD2 (AA927710),

gl ucocorticoi d-rel ated pol ynucl eoti des (AKO00892), or
16. - 10THenBatBOd ofclaidB 14, Titereie theodtterminihg a wha@fge imkepression

th t inhibits t [ f TNF- al,pha. 34.
R R iRn e 6 SRR SithEbolyRin R PRPT © Sl
iBK@Wﬁ}%Sdoﬁﬁc@xﬁ%witﬁftl‘fHﬂeFﬁK bﬂﬁlﬂ_a%at&g(i‘ndfﬁl e claim
34, wherein the interleukin is IL-8 36. The net hod

of claim?29, wherein the agent is a peptide.
17. A polynucleotide or polynucleotide pattern identified by the method of claim 14.

18.  The polynucleotide or polynucleotide pattern of claim 17, wherein the

polynucleotide encodes a polypeptide involved in an inflammatory or septic response.

19. A method of identifying an agent that blocks sepsis or inflammation comprising
contacting a cell containing a polynucleotide of claim 18 with an agent, wherein
expression of the polynucleotide in the presence of the agent is modulated as compared
with expression in the absence of the agent and wherein the modulation of expression

affects the inflammatory or septic response.
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37. The nethod of claim 36, wherein the peptide is
selected fromSEQ I D NO 4-54. 38. An agent identified
by the nethod of claim27. 194 39. The agent of claim
38, wherein the agent is a peptide, peptidom netic,
chem cal conpound, or a nucleic acid nolecule. 40. A
nmet hod of identifying a pattern of pol ynucl eoti de
pression for_ identjficatiaon f aco und 't hat .
LP ectiBryodnnainEnlos wirdsin Hentlir & RE Bifrmmaapgor septic
14810864 isnahiBitif ol e inRimPRal P BELBAL kdpogpr essi on for
cells contacted in the presence and absence of a
pepti de, wherein the pattern in the presence of the

eptige r esen ti at i of fnnate i munity;
%lét ecztérllﬁ%engﬁ{?gﬁﬁ%‘iﬁyﬁ?”g%!’%?ﬁ‘iq%l&1dde expr essi on for
cells contacted in the presence of a test conpound,

wherein a pattern with the test conpound that is )
% i | Hie agsnt qfigdaimadl, whereipthe pgen iy s pemiideppeptidpmimeic, chemical
tide: . 1sqlndicat | .conpound t hat

éeon gﬁgg,sﬂu?%}]ca czd #n%%@to& %ﬁ)’p e&@%rrpound identified by
the met hod of claim40. 42. The net hod of claim 40,

erej.n the comound does not stimnmulate a_septic
z\rlggactnl‘.ﬁﬁgeﬁt@f e %?ef‘%’é’ﬁ?“b‘fhe PFRidR 13 eleglpl framSE @ ED NO:4-54.
pol ynucl eoti de expression pattern includes expression
of inflamratory pol ynucl eoti des. 44. The met hod of
2. ai M 48thadhafridéntifying aipafi¢ramfpblynyclpatideresptession fhesnhibition of

i nchude h):rng fi.nger ‘Eﬁr otein 10 (D8745 1),

WP HBMBRF S mﬂmwg?ss? CFORPHAYE: MASK ( AB040057),

Kl AAGShtacah®bdlisivitBRR 071A) Cp (KDY 38d oPin@icEbdtteria or bacterial
(D87076), RAP1l, GTPase activating protein 1 (M4788),

qomponents kethg @saspngeas épsesee pi apentigepanst ei n ( AB007856) ,

cat heps| 9 thetical .protein E.J20308

( Aco0B By s O holy BRI G 3o h RosTh el 3 e Bresence and
a(?ds&h?tg I;)g )tl'h:qieptiﬂgé ﬁEhSeEeilﬁ E)Pfé%ﬁilte%l)i? thd ﬁé&ﬁh b%oﬂ%_@ﬁnlelbﬁde represents
(D87 , .mucin 5 su e racheobronchi a
1@%@?1‘45@)‘}%@@5%&%& ESRMSAt - bi nding protein

CREBPa, integrin al pha M (J03925), Rho-associ ated

ki nase 2 (NM 004850), PTDOL7 protein (AL0O50361)

Ak noAmaglertes 1deitiliging 4 3o mAKNIBYB4GInhiAitd 40 ABymmatory or septic
AL161991, A.L031983% , T eili noihc acid receptor . (X06614),
SRS SPRPEIDB LAY HESSHH BIVED P9 91 ok C%%?f%’@é, SysBesshot
iBRBfhE anAfidhdaitry HoRpHO tespharRkd Renfifyity MBéthpduntiBat provides

receptor 7 (L31584), tunor necrosis factor receptor
apaYer elmdlynustentide expressongBRdir to aipattemfobtaimedga tiremethod of

CREGRL Sl perlital by BB SR S benartetty .

coagul ation factor Il (thronbin) receptor-like 2

26. A compound identified by the method of claim 25.

27. A method of identifying an agent that enhances innate immunity comprising:
contacting a polynucleotide or polynucleotides that encode a polypeptide
involved in innate immunity, with an agent of interest, wherein expression of the
polynucleotide in the presence of the agent is modulated as compared with expression
of the polynucleotide in the absence of the agent and wherein the modulated expression

results in enhancement of innate immunity.
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(W92971), | eukem a inhibitory factor receptor
(NM_002310), interferon gamma receptor | (AL0O50337)
or any conbi nation thereof. 45. The nethod of claim
40, wherein the expression pattern includes expression
of pol ynucl eoti des encodi ng chenoki nes. 46. The

nmet hod of claim 40, wherein the expression pattern

7 TREmERAET 0rAlr Lt neenf e iR a kBt tgaeion

expression pattern includes expression of cel
surface receptors. 48. The nethod of claim47, wherein
I%he cBhemethed gfelaineddpyharen heagetieredesstiie infammatory or septic
LEGS ? ors or integrin receptors. 49. A method of

cden iI'fying an agent that is capable of selectively
enhanC|ng innate inmmunity conprising: contacting a

cell containing a polynucleotide or poI nucl eoti des
fthat Dicnebon ol geiny gopthean thnagevidloss thamiemmatory or sepic
,%ggmgity, with an agent of interest, wherein

pression of the pol ynucl eoti de or pol ynucl eoti des
in the presence of the agent is nodul ated as conpared

ith sion. in the absence of the ent and

er o1 I PHBON BRim Ay o1 Clalip 2,68 6 hepain iobep increases the
&Fﬂ"@ﬁ@ﬁ @B%ﬂﬁcléd?ﬂ@teﬁcd i dn¥i-inP@mmbRsty gehdrod of
clai m 49, erein the pattern of expreSS|on is
utilized in screenlng for conpounds that enhance

j~nnat 51 T ound qf claimi4l ere

Pho” o BENAL bYstal a1 SdferciR MBS B Sieufitne s S1EEEA Brom o
SuB S [tHa® incbucies 853 iR Antadddst hdmoldzel CaMe8eTY 10£1(CR Bk 51,
mhereln t he chenoki ne or chenoki ne receptor is CXCR4,

6390RE.-1@RrephaiUB0672), BN Recepter nmubenlB KAsA150416), TNF
1%? "t& 'm er% ' (HY863 P rec% torﬁbgnlfe? 'ﬂ)grﬁgl&t%%{) %krgy{lo]kme

rein the conpound 1's epti om me
chjvemegalatotr«mﬁbHMnH (RG92H)ﬂI@FB|11ﬁ®mldem‘m gewkmresﬂiﬁmse 7.

(i bR 8 o CrA R aftoftoie daterinplsampasises (AKD008b2), o

ILeEPAR §ﬁ§7g@d enhancing i nnate immunity conpri sing:
contactlng a cell containing i) a polynucleotide or

pol ynucl eoti des that encode a pol ypepti de capabl e of

oyt B fpdBr SRRl e g b hERE B ReSon of Inf-

dgtaypeptide involved in innate imunity, with an
agent of interest, wherein expression of the
pol ynucl eotide or polynucleotides in the presence of

e aERMhethSa BRSNS bifdeifs HPRLAnibD 1R REEISLOBr

interleukins.

35. The method of claim 34, wherein the interleukin is IL-8.

36.  The method of claim 29, wherein the agent is a peptide.

37.  The method of claim 36, wherein the peptide is selected from SEQ ID NO:4-54.

38.  An agent identified by the method of claim 27.
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of the polynucl eotide or polynucleotides in the

absence of the agent and wherein the nodul ated
expression results in suppression of inflamuatory or
septic responses and enhancenent of innate inmunity.

55. A nethod for inferring a state of infection in a
mamal i an subject froma nucleic acid sanple of the

bj ect conprj si.ng,J denti.fying in the nucleic acid, .
anplegheaagegg? %}E]Ig%éot“ﬁlﬂéel%ﬁ’ﬁrag?gil% pﬁﬁi‘#e?‘ﬁm omimetic, chemical

engithi fdrechRkidatid felRkare | n pol ynucl eoti de

expression of at |east 2 polynucleotides in Table 55

as conpared to a non-infected subject. 56. A nethod

rigf ' . ; of .infectjon.n.a manmalian. . .
L, SRR o a5 FEEB b Bemsatin
efongniungd that ssiédtivilyngihhdtet itarUainittyaohrisagp! € a
pol ynucl eoti de expression pattern exenplified by a
decr eéaj%@tma apaito o pebynpelectidegxpressipa forsellneontassest inghe

i [ : r. t .
RELAPUELERL S bl SRR LSRRI e oo e
spsentoftimulatat ofdnnateirmmonityral i an subj ect from a

nucl e cid sanpl e of the subject .conprising .
" dontdetspig SERATReT AGlpb Eothle b iR Brgells gittacted n the
predevisist £ @enpduRd 8olsrQR aRakbAtERE WY EdthFSlindna is similar to
ol ynucl eoti de expression of at |east 2
tgé pyitars bbseryedds thaprsepceobthe peptidenisandidative o a compound that
%‘%gﬁi nfiec e,ld sub!' ect. 58. The nethod of any of clains
) cgé, SPGB wherein the state of infection is
due to a bacteria, virus, fungus or parasitic agent.
59. The nethod of any of clains 55, 56, 57 or 90,
Wher et gompaund idertifigd byrthe methed of laiig. t o a G am
positive or Gram negative bacteria. 60. A
pol ynucl eoti de expression pattern of a subject having
4&. st dfte méthodbdLdhino#0, witkeeih itel @thgdyind Heesit bddukte a septic
claims 55, 56, 57 or 90. 61. A peptide that is an
I53G190ni st of CXCR-4. 62. A method of identifying a
peptide that is an antagoni st of CXCR-4 conprising
contacting T cells with SDF-1 in the presence of

43ps ente roé¢thodef geipt #@eviendn thegsilyrivepotidhexpyeaicingattern includes

mhreegsell)g ﬁ glecrezilse igychgrrto axis in the presence of

TRE PEPLT & LA ROCAPFRIGF a peptide that is an

ant agoni st of CXCR-4. 63. An isol ated peptide

conprising the qe.ner al formula X1LX2X3KX4X2X5X3PX3X1

4sEQ Tho myethod af claifh &%, avheretn thesnfBarmmetory polyontclentides irgjude ring

- [ . of . . of. D '
T (s 2, Vel s MRS 4B,
KOieA 05f1 2protin (BBOY07 19), RIA £8239Theteie@s 7de6 ) R 412G TPaS
wherein the peptide is selected fromthe c(1;1roup
activating protein 1 (M64788), FEM-1-like death receptor binding protein (AB007856),
cathepsin S (M90696), hypothetical protein FLJ20308 (AK000315), pim-1 oncogene
(M54915), proteasome subunit beta type 5 (D29011), KIAA0239 protein (D87076),
mucin 5 subtype B tracheobronchial (AJ001403), cAMP response element-binding
protein CREBPa, integrin alpha M (J03925), Rho-associated kinase 2 (NM_004850),
PTDO17 protein (AL050361) unknown genes (AK001143, AK034348, AL049250,
AL161991, AL031983), retinoic acid receptor (X06614), G protein-coupled receptors

(294155, X81892, U52219, U22491, AF015257, U66579) chemokine (C-C motif)
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consi sting of. DLPAKRGSAPGST (SEQ ID NO 12),
SELPAKHPCVPGS (SEQ ID NGO 13), TTLGPVKRDSI PGE ( SEQ
ID NO 14), SLPIKHDRLPATS (SEQ ID NO 15),
ELPLKRGRVPVE (SEQ I D NO 16) and NLPDLKKPRVPATS ( SEQ
ID NO 17). 65. The peptide of claim®63, wherein the
peptide has anti-inflammtory activity. 198 66. The

RS0l 588 bRarerons raoky reciptdieDReriapty wember 17 (229575),
BRAREG54 ink REHBP 011725 T i REOCRIAANIAar 950y

¢ wherein X1 is“one to f
Jassi cyyokinegeeaptord AFOSED043 reopmtl ationafiacton Iddirdmbinly rec¥ptandike 2

i s,one .of..P or X4 i.s , oL nane chosen
Wopofh. 1l Rt raier fcene N 003900 el SRS
Rteptor BEALOBE3 Paitang @obinatiah fhefebf, Wherei n the pepti de

is selected fromthe group consisting of.
RPRYPWAPWAPYRPRK (SEQ I D NO 19), RRAWNKAWMRRK ( SEQ

AN ABBIEAL TS TR S SR RN “aeyion o

pdynusiaotidd) enendin RERMMAMRBRRRK (SEQ | D NGO 24). 69. The
pepti de of claim67, wherein the peptide has
anti-inflamatory activity. 70. The peptide of claim

&, iRy BbfRod B?cl.ﬁﬁlﬁ)%,%hé?aﬁ.tﬁé‘éﬂtpﬁégi*%ﬁ' ﬁtt@xﬁtiééfﬁ&e% expression of
An isol ated peptide conprising e genera or mul a

el DA RN INARGKAXIXAXI X3XL(SEQ | D NO. 25) wherein

X1l is one or two of R or K X2 is a polar or charged
amno acid (S, T, M N Q D E K Rand H, X3is C

4. Mhdethod\of&ldin 40,1 Wherein khe PolyddcRiotitfe expressiotpattern includes
peptide of claim 71, wherein the peptide 1I's sel ect elal
epssionef gelbshsface meeptors ng of . RRMCI KVCVRGVCRRKCRK

(SEQ I D NO 26), KRSCFKVSMRGVSRRRCK (SEQ I D NO 27),
KKDAI KKVDI RGVDVRRAR  (SEQ I D NO 28),

FKMWKMIMREhM BREOB 4 BEQdr&n NG ceAXurfac MRERLIRBE kine
(SEQ ID NO 30) and RREAI RRVAMRGRDMKRMRR (SEQ I D NO

I34gptory 9T INfGEEINGEEAPIIE of clai m 71, wherein the peptide

has anti-inflammatory activity. 74. The peptide of

claim 71, wherein the peptide has anti-sepsis

4t i vA methdOdf idéntiffing as apatt ddit yaqapalsle of suigutivelyrghideéng innate
general fornula X1X2X3X4Xl VX5X4RGX4X5X4XI X3X1 (SEQ I D

! .ur%é’)c,onﬁlélrngin X1 is one or two of Ror K X2is a

polja{—?)dﬁfa)c(gbég G%gg&fﬁiﬂﬁg%cﬂo@yrﬁlaeoﬁde & pdynueoRdesthattncile a
an 1 3 I . . . . .
polypeptide involved in innate immunity, with an agent of interest, wherein expression

of the polynucleotide or polynucleotides in the presence of the agent is modulated as
compared with expression in the absence of the agent and wherein the modulated

expression results in enhancement of innate immunity.

50.  The method of claim 49, wherein the pattern of expression is utilized in

screening for compounds that enhance innate immunity.

51.  The compound of claim 41, wherein the compound stimulates chemokine or

chemokine receptor expression.
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of C SS M Dor A X4 is one of F, I, V, Mor R and
X5 is oneof A I, S M Dor R 76. The peptide of
claim 75, wherein the peptide is selected fromthe
group consisting of. RTCVKRVAMRA | RKRCR (SEQ I D NO
33), KKOQUWKRVDVRG SVKRKR (SEQ I D NO 34),

KESI KVI | RGMWWRMKK (SEQ 1D NO 35), RRDCRRVMVRG DI KAK

(552 15 Nl ST SIS ISR 08, 2D

ORUR4] € CRS, CICRANCCRG, MIBL Eilphd, TE-8 SACP-AEMEFSE2, MCP-3, MCP-4, or
anti-inflanmatory activity. 78. The peptide of claim
MEP-herei n t he pepti de has anti-sepsis activity. 79.

An isol ated peptide conprising the general fornula

KXI KX2FX2KMLMX2ALKKX3 (SEQ I D NO 39), wherein X1 is a

bl ar Teeeompand df claith 48, whereild thd\camigbuadl is Xgeptile Opptidbmimetic,
A L, .S or Kdand X3 is 1-17 am.no acids chosen from
ghemical gompound, opa npcleig acid medeglet H, 80. The peptide of
claim79, wherein the peptide is selected fromthe

group consisting of. KCKLFKKMLM_ALKKVLTTGLPALKLTK

$BEQ ADnetmnd afliflentifiGBE SR lakdnt MhoALKEOphHIE GE Pathl sSprS&sidd & blocking

NGQ. 41 KTKKFAKM.MVAL K| TAKPLAI LS (SEQ.ID NO . 42),
R PGBV ROLT ALY ERRGEPE i)  copgyrising:
KNKAFA ek Ak SKY EdmidikiRle i b&gﬁhél&tﬁi@or f)é%nﬁ&gotides that encode a
KOKLFAKMLMSALKKKTLVTTPLAGK (SEQ I D NGO "45). 81. The

pRaptide eapableafisumyessineanBammatpsy pesaptid eespasses and ii) a

TR T T et e P P

zmumty:; yx;.:ith a8131|-gep&rbfii1$t@1|e§tt, Sl cRBPEIPHSsioA HP tHeSIoMhukRBtide or
enera or mul a

pahvousepsidseinghel pessenza st the Rae i mORVRES ag oegpared Mith expression

: | n I S
b RUDARAdHaEr b Ruct IR RNAR BBl R Shhe BREwherslTine
mhéuleted expressiepicsults in sugetsvhed idftamimatbsy @rseptic responses and
e;:P%ns,i %%R%Qof. KWKSFLRTFKSPVRTI FHTALKPI SS (SEQ | D NO

pnce RPAF MBBVAILY-FHTALKPI SS (SEQ I D NO. 48),

KWKRGAHRFMKFLSTI FHTALKPI SS (SEQ I D NO  49),
KWKKWAHSPRKVLTRI FHTALKPI SS (SEQ | D NO  50),
KK SLAYMEhodaRRIfETETg lalsRItSS infedon (h NDamidaliansubject from a

HAL MKAHVLVWHM, FHTALKPI SS ( SEQ,I D NG .52). 85, Th
@éﬁf?%%d (s)z%mN]%lF gmessgﬁje. Cé)par 1r{gﬁ ergléﬂpg a%t%—%é%tcl%w ac1cia sample a
polyrnucldafi@sxpeRion paakinxkplified by an increase in polynucleotide
expression of at least 2 polynucleotides in Table 55 as compared to a non-infected

subject.

56. A method for inferring a state of infection in a mammalian subject from a
nucleic acid sample of the subject comprising identifying in the nucleic acid sample a
polynucleotide expression pattern exemplified by a decrease in polynucleotide
expression of at least 2 polynucleotides in Table 56 as compared to a non-infected

subject.

57. A method for inferring a state of infection in a mammalian subject from a

nucleic acid sample of the subject comprising identifying in the nucleic acid sample a
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86. The peptide of claim83, wherein the peptide has
anti-sepsis activity. 87. An isol ated peptide
conprising the sequence KWKSFLRTFKSPVRTVFHTALKPI SS
(SEQ ID NO 53). 88. An isolated peptide conprising
t he sequence KWKSYAHTI MSPVRLVFHTALKPI SS (SEQ | D NO
54). 89. The nethod of claim 14, wherein the agent is

R L R T T CR T R
1 p619384EdtIdes i PAROBP s BIRRéd ol NP ATl bl: subjeEk head
protein (AF042832); Unknown ( AL096803); KI'AA0284

Protein (AB006622); Hypothetical Protein (AL022393);

ce F . t betd-cal,nPr pt ei 002104); .
ot o1t mifiba LAl oP SR v aa R onch Bl Sat ledion i
dhuretb @i hacteABGI Ak ShpudMipacisiedgaste (D17793) ;

Transferase (M3509); and Peroxi sonme factor

(AB013818). 201 90. A nmethod for inferring a state of

Enf ecti ' js ubj et _f . i.C id. .
it ChGRetRd BT ERIBRINER 315658 lor b pip e Ml e tton i
duedtb @i Gramcpoditbamp Grama negailvgrbactesiat | de expr essi on

pattern exenplified by a change in pol ynucl eoti de
expression of at least 2 polynucl eotides sel ected

6g.0m A EIRBt AR EIssibR pdckn of b [ale; hfecti
10; Ac E:pgsgzshlg on nurrbergﬁrs,%fgg%?&()f %‘ﬁﬁg%ﬁ@%%g esgag?%ﬁhf‘ecuon
iderttfead hy3besrthodaflchime 55,656 FAnsP&t i on initiation

factor 3 subunit 2; Accession nunber AK000942,

Unknown; Accessi on nunber AB040057, serine/threonine

®Ir. ot eApeptideast iVASKatagMG ST HXTRBUNber AB020719,

Kl AA0912 protein; Accession nunber AB007856,

FEM 1-1i ke death receptor binding protein; Accession

Bk i deng R B ROR 56 Bl BT E AR A cSntprsing
dantzetisg @reelisiwithSDEKD @ thd Preseldersd\absende 6£ts ipaptiduundaneasuring

AF038406, NADH dehydrogenase; Accession nunmber =
ARBOGHIS WheiRbE AefrFass in pegialasis 1o thoprsagice ohtheassiidmis

iRUEheYe ABARbEde mamslan%fagsﬁ%fe‘)@@ﬁﬁﬁi on nunber D2901
1, proteasone subunit béta type 5; Accession nunber

AL034348, Unknown; Accession nunber D87076, KIAA0239

tein; i. nb 001403, t '
B i Bisofi Gl oR-RThe fis pencinbiom B So5 & PR ekar P X,
@B NO: Ry vdesas Xa ieshekdrtas of B, B AM 8P/8X9)s orlR1PeH8 of P, G
protein (AL0O50361) unknown genes {{AK001143, AK034348,

1D 4GoAs one of GeAo¥ 1L, 1057968 pne pER| Keir ¢ and ¥s iseoepf 8y T, C, M
(§§26614), G protein- coupled receptors (294155,

892, 152219, U22491, AF015257, U66579) chenoki ne
(GCnotif) receptor 7 (L31584), tunor necrosis factor

ecept.or syperfamly menber 17 (Z29575), interferon
{14 mqnlgf hecReap fb?ft gal gvisyein therneptideisselegted diom thr group

doRiSis@g df: DLPAKRGSAPGST (SEQ ID NO: 12), SELPGLKHPCVPGS (SEQ ID
NO: 13), TTLGPVKRDSIPGE (SEQ ID NO: 14), SLPIKHDRLPATS (SEQ ID NO:
15), ELPLKRGRVPVE (SEQ ID NO: 16) and NLPDLKKPRVPATS (SEQ ID NO:
17).

65.  The peptide of claim 63, wherein the peptide has anti-inflammatory activity.
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(AF059293), class | cytokine receptor (AF053004),
coagul ation factor Il (thronmbin) receptor-like 2
(W9297 1), leukema inhibitory factor receptor
(NM_002310), interferon gamma receptor 1 (AL050337),
or any conbi nation thereof. 91. The nethod of claim
45, wherein the chenoki nes include CXCR4, CXCR1,

4 M.P-1 al pha, MDC, .M P-3
G phal SRt oF gl 55 Yoty s pepti hcRieieoghaiuisires

92. The nethod of claim46, wherein the cell
differentiation factors include TG-(3 inducible early
@t owt An isodgieshpaptide camprigng e, gepembiotinngeX: pXoXeWie WX XK

CHRELNR A5y IR X R oy G0t AR AL S g oo
abmiatic dthinoteeidsi(F, Yhad $0))Xgunchaofth b I2SX Kisdasawo or none chosen
ound of claim93, wherein the

ctivit 4. The co
PRAYd >0l I%E%SPP% thyee cRpseadeom Rigidse 3 (D87116),
MAP ki nase kinase 6 (HO07920), MAP ki nase ki nase 5
(W9649), MAP kinase 7 (H39192), MAP ki nase 12
€871 9 3Big0Eptidévbfclkinn 6% evieetin et feptipe tselented fionate gdoup
W6.8281) .. ' . nas 284) . 95 . The
CREPRGEE b RERYAV IS BB RRISER T NO TEL ey R e sew Rk
(SEQ} EFNOTR0R U Wb AW SRPRRNSERAID 1tbe oppt hod of
cl ai m 95, erein the proteasone subunit Tncl udes

RPBAPALE NS P MY PRRKN (ST B2 D22 (RrbaFK WA B09W WRREASEQ ID

PoLD i MR AW ORRR e bt r ecuces.

pol ynucl eoti de expression of SDF-1 receptor. 98. The
conpound of claim53, wherein the peptide is selected
€% om Bregeptidaes deins/, vdgreirfie pephide bis asti-inflgmmatorphctivity.
clains 63-88, wherein the peptide contains at | east

one amno acid that is a D-enantioner. 100. The

‘Bept i te mhtidanyf daien 67, weadinmtheGRpB&s hashdtissepsié Adivity.
peptide is cyclic. 101. The peptide of any one of
clains 61, 63-88, 97, 99 or 100, wherein the peptide

71S  CA4 isBRked pepfide cIMSriREPH! higr 99 or 101,

wher ei n theﬂé)e%ti de&?lgncycl ib%.@nél%lsf%ﬁuglg] of a peptide
2850%a K X of X X aRGDGEDXE X0 X3 (IEQ IDNQ: 29, wibein 32 ,is 3@ or two of R

3 54, f th . ti f ' t., .
#3558 Py R BTSN SepBp R TR .,
NIOB.or Phgndigeis®, LoV aurer K03, wherein the innate i nmmunity

i s evidenced by host inmune cell activation,
proliferation, differentiation, cell surface antigen

RXPr efRi fBtide of claim 71, wherein the peptide is selected from the group
consisting of: RRMCIKVCVRGVCRRKCRK (SEQ ID NO: 26),
KRSCFKVSMRGVSRRRCK (SEQ ID NO: 27), KKDAIKKVDIRGMDMRRAR
(SEQ ID NO: 28), RKMVKVDVRGIMIRKDRR (SEQ ID NO: 29),
KQCVKVAMRGMALRRCK (SEQ ID NO: 30) and
RREAIRRVAMRGRDMKRMRR (SEQ ID NO: 31).

73.  The peptide of claim 71, wherein the peptide has anti-inflammatory activity.

74.  The peptide of claim 71, wherein the peptide has anti-sepsis activity.
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cytoskel etal renodeling, or MAP ki nase pat hway
activation. 105. The use of claim 104, wherein the NAP
ki nases are MEK and/or ERK. 106. The use of claim
103, wherein the peptide has anti-inflammtory
activity. 107. The use of claim 103, wherein the
peptide has anti-sepsis activity. 108. The use of

cl ai m 103, wherein the peptide contains at |east one
amino acid that is a D-enantionmer. 109. The use of

73.ai nALOD]atedpepeida comprisiag tHng%néﬁl foy@iac. 110. The

f e of clains 24, 25, 36, 37, 40,
Kokl v RO R RaSED M6* 3. whereimKe s anepr two of
h 7
TAe ol MRS A hAATS, 418, 028,588 3 5, s on
qﬂQ, S 'M,eD pem Kd&s arfe iy LoneMair R:a\mll Xysls(ﬁ)ﬁe 063; B, MD orR.
99-102, wherein the peptide is reversed. 113. The use
of any one of clains 103-109, wherein the peptide is

@t | OMhepeplidlé of diaEn 9§, Qvlikfrelﬂ"t‘l)(e ]Sé'ﬂ)ﬁdé’fs s%le@ieﬁ?row&ejgggupor

113, wherein thevpe t| e is reversed

con51st1ng of: RTCVKRVAMRGIIRKRCR (SEQ ID NO: 33)
KKQMMKRVDVRGISVKRKR (SEQ ID NO: 34), KESIKVIIRGMMVRMKK (SEQ
ID NO: 35), RRDCRRVMVRGIDIKAK (SEQ ID NO: 36),
KRTAIKKVSRRGMSVKARR (SEQ ID NO: 37) and RHCIRRVSMRGIIMRRCK

(SEQ ID NO: 38).
77.  The peptide of claim 75, wherein the peptide has anti-inflammatory activity.
78.  The peptide of claim 75, wherein the peptide has anti-sepsis activity.

79.  Anisolated peptide comprising the general formula

KX KXoFXoKMLMX,ALKKX; (SEQ ID NO: 39), wherein X is a polar amino acid
(C,S, T, M, N and Q); X, is one of A, L, S or K and Xj is 1-17 amino acids chosen
fromG,A,V,L,I,P,F, S, T,K and H.

80.  The peptide of claim 79, wherein the peptide is selected from the group
consisting of: KCKLFKKMLMLALKKVLTTGLPALKLTK (SEQ ID NO: 40),
KSKSFLKMLMKALKKVLTTGLPALIS (SEQ ID NO: 41),
KTKKFAKMLMMALKKVVSTAKPLAILS (SEQ ID NO: 42),
KMKSFAKMLMLALKKVLKVLTTALTLKAGLPS (SEQ ID NO: 43),
KNKAFAKMLMKALKKVTTAAKPLTG (SEQ ID NO: 44) and
KQKLFAKMLMSALKKKTLVTTPLAGK (SEQ ID NO: 45).

81.  The peptide of claim 79, wherein the peptide has anti-inflammatory activity.
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82.  The peptide of claim 79, wherein the peptide has anti-sepsis activity.

83.  Anisolated peptide comprising the general formula
KWEKX,X 1 X1 XoXo X X0 XX X XoXoIFHTALKPISS (SEQ ID NO: 46), wherein X is a

hydrophobic amino acid and X, is a hydrophilic amino acid.

84.  The peptide of claim 83, wherein the peptide is selected from the group
consisting of: KWKSFLRTFKSPVRTIFHTALKPISS (SEQ ID NO: 47),
KWKSYAHTIMSPVRLIFHTALKPISS (SEQ ID NO: 48),
KWKRGAHRFMKFLSTIFHTALKPISS (SEQ ID NO: 49),
KWKKWAHSPRKVLTRIFHTALKPISS (SEQ ID NO: 50),
KWKSLVMMFKKPARRIFHTALKPISS (SEQ ID NO: 51) and
KWKHALMKAHMLWHMIFHTALKPISS (SEQ ID NO: 52).

85.  The peptide of claim 83, wherein the peptide has anti-inflammatory activity.

86.  The peptide of claim 83, wherein the peptide has anti-sepsis activity.

87. An isolated peptide comprising the sequence
KWKSFLRTFKSPVRTVFHTALKPISS (SEQ ID NO: 53).

88.  Anisolated peptide comprising the sequence
KWKSYAHTIMSPVRLVFHTALKPISS (SEQ ID NO: 54).

89.  The method of claim 14, wherein the agent is a Zinc finger protein (AF 061261);
Cell cycle gene (S70622); IL-10 Receptor U00672); Transferase (AF03 8664),
Homeobox protein (AC004774); Forkhead protein (AF042832); Unknown (AL096803);
KIAA0284 Protein (AB006622); Hypothetical Protein (AL022393); Receptor
(AF112461); Hypothetical Protein (AK002104); Protein (AL050261); Polypeptide
(AF105424); SPR1 protein (AB031480); Dehydrogenase (D17793); Transferase
(M63509); and Peroxisome factor (AB013818).
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90. A method for inferring a state of infection in a mammalian subject from a
nucleic acid sample of the subject comprising identifying in the nucleic acid sample a
polynucleotide expression pattern exemplified by a change in polynucleotide expression
of at least 2 polynucleotides selected from Accession number D87451 - ring finger
protein 10; Accession number AL049975, Unknown; Accession number U39067,
eukaryotic translation initiation factor 3 subunit 2; Accession number AK000942,
Unknown; Accession number AB040057, serine/threonine protein kinase MASK;
Accession number AB020719, KIAA0912 protein; Accession number AB007856,
FEM-1-like death receptor binding protein; Accession number AL137376, Unknown;
Accession number AL137730, Unknown; Accession number M90696, cathepsin S;
Accession number AK001143, Unknown; Accession number AF038406, NADH
dehydrogenase; Accession number AK000315, hypothetical protein FLJ20308;
Accession number M54915, pim-1 oncogene; Accession number D29011, proteasome
subunit beta type 5; Accession number AL034348, Unknown; Accession number
D87076, KIAA0239 protein; Accession number AJ001403, tracheobronchial mucin 5
subtype B; Accession number J03925, integrin alpha M, Rho-associated kinase 2
(NM_004850), PTDO017 protein (AL050361) unknown genes (AK001143, AK034348,
AL049250, AL161991, AL031983), retinoic acid receptor (X06614), G protein-
coupled receptors (294155, X81892, U52219, U22491, AF015257, U66579) chemokine
(C-C motif) receptor 7 (L31584), tumor necrosis factor receptor superfamily member 17
(Z229575), interferon gamma receptor 2 (U05875), cytokine receptor-like factor 1
(AF059293), class I cytokine receptor (AF053004), coagulation factor II (thrombin)
receptor-like 2 (U92971), leukemia inhibitory factor receptor (NM_002310), interferon

gamma receptor 1 (AL050337), or any combination thereof.

91, The method of claim 45, wherein the chemokines include CXCR4, CXCR1,
CXCR2, CCR2, CCR4, CCRS5, CCR6, MIP-1 alpha, MDC, MIP-3 alpha, MCP-1,
MCP-2, MCP-3, MCP-4, MCP-5, and RANTES.

92.  The method of claim 46, wherein the cell differentiation factors include TGFp
inducible early growth response 2 (AI473938), zinc finger proteins (AF061261,

U00115, X78924), and transcription factors (U31556, AL137681, X68560).
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93.  The compound of claim 41 wherein the compound modifies kinase activity.

94.  The compound of claim 93, wherein the kinase is selected from MAP kinase -
kinase 3 (D87116), MAP kinase kinase 6 (H07920), MAP kinase kinase 5 (W69649),
MAP kinase 7 (H39192), MAP kinase 12 (A1936909), MAP kinase-activated protein
kinase 3 (W68281), or MAP kinase kinase 1 (L11284).

95.  The method of claim 29 or 30, wherein the agent decreases proteasome subunit

expression.

96.  The method of claim 95, wherein the proteasome subunit includes
polynucleotides with accession numbers D11094, 102426, D00763, AB009398,
AF054185, M34079, M34079, or AL031177.

97.  Anisolated peptide that reduces polynucleotide expression of SDF-1 receptor.

98.  The compound of claim 53, wherein the peptide is selected from SEQ ID NO:4-
54.

99.  The peptide of any one of claims 63-88, wherein the peptide contains at least

one amino acid that is a D-enantiomer.

100.  The peptide of any one of claims 63-88, wherein the peptide is cyclic.

101.  The peptide of any one of claims 61, 63-88, 97, 99 or 100, wherein the peptide is

cationic.

102.  The peptide of claim 99 or 101, wherein the peptide is cyclic.

103.  Use of a peptide as set forth in SEQ ID NO: 1-4, 11, 18, 25, 32, 39, 46, 53, or

54, for the preparation of a medicament for stimulating innate immunity in a subject.
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104. The use of claim 103, wherein the innate immunity is evidenced by host immune
cell activation, proliferation, differentiation, cell surface antigen expression,
cytoskeletal remodeling, or MAP kinase pathway activation.

105.  The use of claim 104, wherein the MAP kinases are MEK and/or ERK.

106.  The use of claim 103, wherein the peptide has anti-inflammatory activity.

107.  The use of claim 103, wherein the peptide has anti-sepsis activity.

108.  The use of claim 103, wherein the peptide contains at least one amino acid that

is a D-enantiomer.

109.  The use of claim 103, wherein the peptide is cyclic.

110.  The method of any one of claims 14-16, 24, 25, 36, 37, 40, 42-48, 62, 92,

wherein the peptide is cationic.

111.  The method of any one of claims 14-16, 24, 25, 36,37, 40, 42-48, 62, 92,

wherein the peptide is reversed.

112. The peptide of any one of claims 61, 63-88, 97 or 99-102, wherein the peptide is

reversed.

113. The use of any one of claims 103-109, wherein the peptide is cationic.

114.  The use of any one of claims 103-109 or 113, wherein the peptide is reversed.
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