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Chaperoni n 10-i nduced | mmunonodul ati on Field of the
I nvention The present invention relates generally to

wo b@70e@®9df chaperonin 10 in the nodul ati on of PCT/AU2006/000980

Toll-like receptor signalling, in particular TLR2,
TLR3, TLR4, TLR7 and TLR9 sigralling, and to nethods
and conpositions for the treatnent of diseases,

i ncl udi ng Ghiapertonimi Oethduced khnaudcmadulation

i nfections, inflamatory di seases and aut oi mmune

di seases, via chaperonin 10-induced nodul ati on of such

Somanent ot host dof entieid Gnd MEERERTT 8 TrTihR

bact erheabresémng@bntlgaeaslhtear\gk%maﬁgl topﬂ}qd‘l QgENT Chinpeton@s 10 in the
succe recognitjon_o f he at nho

1@8 éfh%lh?é% ?IE él.ksa?ce 5y steplligeain pag %B%roﬁ?%mfi%meﬂm and

BLRY @{gﬂhlhlhg s %ﬁb@lﬁ)drs Qa4 k&m?@slﬂlahs%f e ln@hin@ht 6f dikéRes, including
i mmune S¥ em and ro ucti on of vari ous cytoklnes

I enof dimifed tofvirad @é@tbéetgrwmnﬁeﬁtlpmwlsﬂw@w élseasmh afd pgtoimmune
élg%.?fsgt\qa?cﬁég&gﬁn 1®- 1551&:(359111 d'u e{u%ﬁ oﬁ“g&c%%ﬁ

are expresse I mmune ce cludlng
nonocyt es, nmacrophages, dendrltlc cells, B ceIIs and

granul ocytes, and a v rlet t he eII types
i ncl udi ng endot heliu %‘Bﬁf’ﬁ@\e‘ Qﬂ_R activation

by pai hegigdlSconfgfonbiyt csmh@c deRcel eysteras aﬁaﬁﬁ@’cﬁﬁ%@lﬁﬁg bacterial, fungal,
[ nducei [ nt racel lular signalling that prinmaril

yesuppd Yirl ap4theasns oRvelves ik sPasesErl peqosaition. bfythe pathogen, or
N dﬁ&l@ﬂt(s gﬁé}eo@ BQ2ec1liae %%pthﬂiQh iBdice Wsidtallin@Bslcade resulting in

| ati on of cy t okl ne pro ucti on. Fbmever a series
gimyatier offhe fmayise sxsterahabtisereductigeoé Marlqv«s slytplineg. 38 family of

]I%gll[l Ya%/ts eadké;} Irb%c‘ 1ifis ‘fl £ o@‘l'dtefeﬁq hek'h{lﬁﬁﬁ% ?&g}etor (TLR)

%racel ted | nase
ﬁlrmlyZOOBLRs] akmmprﬁsseﬁ?@n 2ipd0uiR3 48l]s quluxhngfmbm;:ymsd macrophages,

TS R AT B 8 P Bl

EfdtHEl Db O epithdlingn. | MR QcliviRANSE pbﬂho@@ﬁ;t Q)E Hi})l mdlddules derived
viral infections. The pri rrary source of_ ty

thetedioptr @ﬁgcq%mtrawlw&rs tigpaliing dbiti prRgarlye feﬁlﬂé% R ciftigptipn of the
g@rﬁ@ﬁ%ﬁdr? fa‘EﬁJrlﬁF (BOGR), 2805 PEEH@ Inshthos YRR 2] érﬁpm%tlulatlon of

peri pheral bl ood nmohonucl ear cell's. PDCs express the
cmolnne p@dnetwptfdwevmwsemﬁﬁj offotier patlavays dag alpp Rp/tiggRged, including

]ﬁw el r é t117e[3<§{ sé CSRANRL t? 1n£10f<1n55%ca1?d: te%(t\f?cte 1101 @%ﬂal related

|on 0 f e guan I'es
kinter ﬁaemmys (Klolen ge aalt J8Bhobemnaaol \laﬂ 28&04264&; driantafilou and

§rbfteeSpetode rids Velndgsoicigala ' oTeM T e
| i poppypes pGkBAEIHS Hlipally Ny CAlI THNB, dgei v8@r fdoffibutors in the

t he outer nenbrane of am negative bact er i a, which is
HRMHEEO APPONSST tor|tRaterid) Rpd e gRfestians. i pbicePERBIY: squicg of type I

ﬂnlte-Fé)ronsp%l'l&Wﬁ%ygﬁdﬁ (iffebhho n‘lré 'ﬁ?%’?«ﬁgd ?c§ %_étn@@iucrs aj:ells (PDCs), a

recogni ses st rande typic
grecigiiped sTbpopulatemogfipesipheral blabd mqmgheclsan rcalisl eBDRBl&xpugsk the Toll-

Tl%ﬁ?ec aﬁ%%gfﬁtﬁ? and nfﬁi&%ndagt 19 T%/fltﬁgchm%e{t%%sthat is responsible for
PDC activation and the production of large quantities of type I interferons.

A range of pathogen-derived factors are capable of selectively stimulating different
TLRs. One of the best characterised of these is lipopolysaccharide (LPS), a glycolipid
derived from the outer membrane of Gram-negative bacteria, which is an agonist of
TLR4. TLR2 recognizes lipoteichoic acid (LTA), petidoglycan (PGN) and lipopeptide,
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wi thin bacterial and viral DNA. TLRs can al so be
stinmul ated by a variety of synthetic agonists, for

wex@mpb@9pol yLC (pol yi nosi ni c-pol ysytidilic acPdi/AUzn06/000980

the case of TLR3, im dazoquinolines such as resiquinod
(R848) and imquinod in the €ase of TLR7 and CpGrich
ol i gonucl eotides in the case of TLR9. The el ucidation

TRIBLOAMbS ToubREstiaR@edRNW, ajienlyodf vikdR ofigan allIR mge@igﬂlses viral

modul at1 on of TLR-sti nul at ed cyt oki ne and chenoki ne

Smgéeﬁ&qde% R4 angr bLRY ere@R@iﬁ%émthM@d dobe dapaisatidess typically
v%#lﬁg ARERLACaRAPRERINARS TORY B Exrsg 3) r&?ﬁﬂula&&} @g\ﬁa&drﬂ}y of synthetic

i seases and conditions, | nc vira
dgewister ifed el@h@}ﬁasmiﬂ (&/e(pnh/ﬁnoamlaapdpartmlmm adid) (icghé @pse of TLR3,

S shock pr i\ 10. (Hspl Q). kS
il AR 3plE B rRREGT a8 S8 ot R in b8 sats of TLR7 and
Qitapieh Ohgonup{]e@tlﬁesnnltlﬁwwse/6ﬂTLR9pr otein foI di ng o
t oget her t.h.chaperoni n, 60 n60; i
hormtfg‘ﬁu%lu%‘fiatﬂ% ale %%naamspf@o & ep wneo ééL%negnﬁhng and
kM40l d FIPIRLH A 1t &tSENS And BRESKkihd PRALLER whll PAVRR avenues
alid onto a barrel-li'ke structure that conpri ses

foile @éﬁ%oma%mpf Hrerapsyinapmpmbentsl the treadmeniwl averiest pldiseases and
gﬁ@iﬁt}h’g ?x%hﬁ?ﬁ’%%lrﬁsanﬁg LB GRlEX. Cpnl O i's al so
tly tound at ce

requen I'T surface (Belles et al,
1999Mdnmhel¢&n dhapemn'ﬁ?l%@h—l @R aBY kaoeniam hedieshock protem 10 (Hsp10),

t | d (Shi

YA R eatoed o aib it it haBuRng iR fuvolved in

p@(ﬂﬁﬁleﬁﬁhhg'fmgﬁﬂf@ﬂ mmedﬁp?m?mcao gtl?msm gﬁsgemer@pmotlala homologue of
ne (0] elLitrLs el a

tﬁ% ) BALFD T9E§n et &8¢ &ppl9 e}lémraﬁ@ e FEY Y omhsgings that

bld & a ’hd?&l@@a bln%?Hk@Etrtﬁ‘@ur@ 13t 3onfPisedVRIuk@bh o, Of seven Hsp60
2000, | nmunol Biol 78:603-607). Previously, th

polecides thlbtﬁthﬁrsdqnaméedap@@mi?eﬁmﬂm pernpldx.t hapnlionist aﬁs) frequently

TL L
BIFRE A8 1 FhBee 3B R IR el T B7:4191:4200) and i the
efhﬂzzallstalr lﬂluicb(IShdl dlfesd., B)(BcrlevcdtGl{aam 278060236 IANF- 0: and
secr ﬂfh V\/n1ﬁ i’ in reail 2’8 | L-10 secretion in
a do W&E—EBTe Fra AR PP SAREY SSEPS IDBHBOSURPLESSEYe activity in
efhb@ il ARIAmA0ed enc itieN@d] tt h $dnGidit/ | f& d all ft
Qb PCT/ AU2005/ oooecr)lﬁlﬁawnx?}gdcl)“ a}%d ﬂt%]eﬁﬁscl 1os t? g moss

Y?JFC%?I Bipdgls e(4hare 4 ot at2@83he’r]¥‘?‘ﬁ Obygc’r 81%?’%14@(3)1\40119% o al., 2000,

I)nﬁz‘lz%l@él?be@V@@@WO?}”pr' singly found that Cpnl O al so
modul ates signalling by TLR3, TLR7 and TLR9. CpnlOis

showRrdvéquslyh the presend-inesnern diave |a;sosimmme@atcd1 ¢hat in the presence of

f 1E n
0L 0% Lo IS 5. DA BLSIROE By s TLR S
and RIIR2- st[mﬂ;letedd\IE#cBledﬁX/auan dredilde®- "ENIF%ai dndCR ANF®Sdsecretion, whilst
.Mor eover, invent ors have,sur Iy sho that
RBHRGE i) HOretepibe Bre-Msnesh 255nt: Rabonet fl. AORS | fiol Chem
230403AUDIN ClistRkiSnAl tPARnEE! A}%@Waﬁaﬁe N¢i t PeuRAU2005/000041;
activation clusters nodul ating R signal li n% Sunmary
WE200406 799 &nihe disclosures of which are incorpora ed herein by reference)

The inventors have now surprisingly found that Cpnl0 also modulates signalling
by TLR3, TLR7 and TLR9. Cpnl0 is shown herein to dose-responsively enhance the
production of IFNo, and IFNg in the presence of a TLR3-specific ligand, and to reduce
NF-kB activation in the presence of TLR7- and TLR9-specific ligands. Moreover, the
inventors have surprisingly shown that Cpn10, but not Cpn60 or GroES, associates with

TLRs in activation clusters at the cell surface, with such activation clusters modulating

TLR signalling.
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According to a first aspect of the present invention,
there is provided a nethod for nodulating Toll-Iike

WO e@epops signalling in a subject, or in at | eBSI/ATZ®6/000980
cell, tissue or organ thereof, wherein said nethod
conpri ses adninistering an efBective anount of
chaperonin 10, wherein Toll-like receptor signalling

i nvol ves associ ati on Guninkaey ofthemvention 10 with a
Toll-like recepfor in an activation cluster. According
to a/\EXyis @ ¥aS@FCttq}ég‘bP’@§‘°éﬁﬂn‘fem}%ttfl%¥ﬁ Is proyidedjagnethod for

RERNAHGAr AL IRL 1R0&htd:Ofi o HREHY 8 tdl d38; L0k i AtH8ast B&ERID issue or organ
signallling in a subject, or in at [east one cell, _
thersefushereisaid mettlmljr ewfprisah edraingsterriglemelfestivie emepnt efeshaperonin
ITNH! 00 Ml SIS WRALL ol 5P Meconin 10 it o
Trodleltlpt recepsorgnah lactivption ehistees associ ati on of the

chaperoni.n 10 with Tol | -like receptor. in.an . .

et aepRhe® icpd b b s Ea U gl e s provided & method
for givailating Tapaikentiepld sagRlfigaihi ghbjéct,Mordn Bolidast biecell, tissue or
receptor I n an, activation cluster, and/qr prevents

g AereohgWhs einhiid sisthod: IpPTser Sanisterae 48 aflpgtyeamount of at

165U ShETantRYnie olf%ﬁéleggniﬁnld, h@h&ﬁh‘;}?ﬁﬁ-ﬁ%_@cé%g&l saigfmﬁng involves

activation cluster nmay conprise chaperonin a’
aFgsiclation kod' the cbnesenin dfdwiolta Beoldlike receptardasan antizatparheluster, and

e - t,one o r.. ol | e..ma rise. .
R P b B e Bl B N oo B R S Rl AR S ror in an
aaﬁtaitioatcihmter,cdndmr@me\eﬁmig'mﬂﬁlgmlyaheaccmiaﬁorialust&(I;’Z and
i poteichoic acjd (LTA). .In an di ti.onal. enpodi nment,
t he a8k Ao ShRist iy e oo Cudhe B o e R0 TLRs
and dagblcgvsidnaoriedr RN cbipARO thferdiml od, e Tbll-1flBereceptor, and
activation cluster coggrl ses chaperonin 10, TLR4 and

oppanallyy ap lepsfrangeathaBelgrHenthe hlsas onp witar grolegule may comprise a

TR 1$E6Sht BeLENi n 10, TLR7 and singl e-stranded RNA.
In a slt igPT%I %r?‘ﬁer enbodi nent, the activation cluster

conpii v8s egttedananti theldtivatisro chdr DAptissspehiapemgina lGpBLR2 and
I fi. . The eronin 10 may be a naturally-derived,

1@%:%& Ollcngayrr:% ﬁ“yhﬁg)r'oduced or synthetically produced

chapét eani addifional hentwdapeattotien adibratiey ddestaf catpeadey athiaperonin 10,

rigin . T chape in 10 may be human chaperonin 10.
ﬁr#egq@ﬁa@élpf?hqtﬁngﬁ{ﬁﬁyt\'ponpri se the pol ypepti de
sequenefytRs chiodirRérdtNthie AcBFfdoh RINSr cdmpHFe dhBh&¥ehid 19 TLR4 and
SEQ I D NO 3. The chaperonin 10 nmay be acetyl ated or

&ﬂacetyl ated. The chaperonin 10 may be adm ni stered

i . : oo ;
10, - Tha PR SRRy Ot o e R sCO ABBERRIA L0, TLRT and
singbasteshdecdi R&WAgenet i cconstruct, operably linked to a

prompt & Git -trlprﬁmep grln 1 1%{61618 tﬂiledaectiggt}/onccqm%éri c%?nptrﬂgs Gapetonin 0, TLR9
and DNA comprising a CpG motif.

The chaperonin 10 may be a naturally-derived, recombinantly produced or
synthetically produced chaperonin 10. The chaperonin 10 may be of eukaryotic origin.
The chaperonin 10 may be human chaperonin 10.

The chaperonin 10 may comprise the polypeptide sequence as set forth in SEQ ID
NO:1, SEQ ID NO:2 or SEQ ID NO:3. The chaperonin 10 may be acetylated or non-
acetylated.

The chaperonin 10 may be administered in the form of a polynucleotide encoding

chaperonin 10. The polynucleotide encoding chaperonin 10 may be located in a genetic
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as set forth in SEQ ID NO 4. The nmethod may further
conprise the adm nistration of at |east one additional

wW@@nono6oThe agent nay be an i nmunonodul at or. TPRET/AU2006/000980

i mrunonodul ator may be a type | s interferon such as
| FNa or | FNb. According to a-#hird aspect of the
present invention there is provided a nmethod for

ddh@t@ldt rtg)e@e[bljﬂhﬁlve@rtbl ofofhr.S F88 @ohuclontict heN coipidse the sequence
erein said nethod conprises adm nistering

%Sée{f‘?éthéﬁﬁﬁ&lp MR:%ffective amount of chaperonin 10,
wher ey 18608 RARP R LBpfSS o Q&lﬁﬁuégfahen ¢ 1@ 1kagk I8 additional

receptor in an dctivation C ust er wher ei n
Feonirdihe qigewif may bhendgmiwmttiognlatdry The imingnowedditat oty be a type I

lmeggronngu%%Wa?lem@wcerrent and/ or nmai ntenance of an
the di iti i

ne response di sease or condition. According
t 0 a Awuordite wspthidd seped: b€ therErsent invanéoi there it bm’v@dddea method for

tgqag vi ded a net hod. f or the eatnent or eve %g
BB Q& PrIVRRHINEE dispRss&F Co P‘éﬂrha§‘é‘?38° ?FSHI %ﬁﬁﬁ dgomprises
ReMThBieSIg fd 1 stibjebtd RIS imait ®f tR&jetitin 20DBMIreiffthé@éhaperonin
| east one antagoni st of chaperonin s 10, wherei n t he

Whesapeiates withraVekrike aenepior oman agidvaiion siysiari ayl Whemsingformation of

hOlLadakilE hREE Qit Nsodi e@ {ACTHiGbh Ohngh

éé?x{e%{ an(f’} 8ﬁ1tenance of an
prevents S|gna I Ng e actlvatlon cluster, an

whnewresi mSIfOGBQT'@tthQ)ﬁISGﬁSGDheOmthWatI on cl ust er is

assoc t e himent _an /or ressi on

t he dAc%g o a fogﬁg ? fc' oﬂ%ﬁ 8reget§ %Veél 181? géeae 1(§| trovdgedn%method for
the teinsat ed pferveﬁmdzhef § Dol of Gt siblj@t Wvhigrtin s‘aimglath.od&ompnses
%/east or bacterial inf (ff%tlons acu r chron

rripisieciae dp Jciribiset 88 o ARG 6 feagigantakonist of chaperonin

100 R ER! tDeNRt pRiveRaeRaperinih1 O taés%maﬁﬁ@ i@ Poll-like receptor in
heart di sease, atherosclerosis, chronic pul nonary

i aeigton chistraxpad/ompiey s sigmellisgda the GipBsiem@luster, and wherein

%@ﬁ\&@cﬁr of fhe Qﬁ@'&ﬁ%ﬁ’ds g ass%@%ﬁghglh E&%lﬁhﬂl@&%ﬁ%aﬂrgg‘ressmn of

I nduced si gha I|n aperonin
thro duskase@r ToRlitiomduced i rmunormdul ator production
and/ secretion..ln an additiopal embodi nent
chapen s, St idiicpuRingiec e Plin B SRR SoHraisd viral, fongal,
ydabt308 Ibgcftalhzill mgecuah@ ahaper ehtonicl hffmmymaroutidesdes including septic

L duced i dul at or. product.i on and/ qr .
S;L@ggem AV APOY He Piseaitro L PSPRESS HA3E digate.q atherosclerosis,

SRt @ﬁe%nhﬁsmgéa@@ Cce@heﬂa%lﬁmge @éléﬂo@@ GOHI&hd cancer.

chaperonin I0 nay nodul ate TLR4- i nduced
i mu B rsguirshasimerito theceliaperoaind G regidaese Ll dnindp¢pdaTLR2 signalling.

{4 P R SHOR Sl a3 Vi e

whmp;ienoni n 10 may nodul ate TLR7-i nduced
TSR BB Bl 50 3t Boaghbs rova
iatdédd- i TORG edignalling. The chaperonin 10 may modulate TLR3-induced
immunomodulator production and/or secretion.

In another embodiment, the chaperonin 10 regulates LPS-induced TLR4 signalling.
The chaperonin 10 may modulate TLR4-induced immunomodulator production and/or
secretion.

In a further embodiment, the chaperonin 10 regulates viral single-stranded RNA-
induced TLR7 signalling. The chaperonin 10 may modulate TLR7-induced

immunomodulator production and/or secretion.
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TLRO signalling. The chaperonin 10 may nodul ate
TLR9-i nduced i nmunonodul at or producti on and/ or

w@e@rmodoen. The chaperonin 10 may be a PCT/AU2006/000980

natural |l y-derived, reconbinantly produced or

synthetical ly produced chaperbnin 10. The chaperonin

10 may be of eukaryotic origin. The chaperonin 10 may

be huasran siilh apeli@némbodmeri) €he BRgRr@in 1M 01 giRks rh®f-induced
the poly epti%e sequence_as set forth_in SEQ ID NO 1,

Wee§ sisurding. die shepsrpning & maph godRigise fERPOHndirefijpgnomodulator
R6@lvbakedoPEechRRAcCet yl ated. The chaperonin 10 may be
adm ni stered in the formof a polynucleotide encoding
chapdibenrippe®nimHE padyy hact exrtirdby-dedoadi nigcerhbipentbhiproduced or

e e i o' i C u . .
P RS opraBiRl X dtofhP R Shle BB QM B0 etagyoti orin.
THeechspaueind® may iseturfar diapermni8HQ. | D NO 4. The net hod
gﬁg b }cggéeﬁgrﬁﬁgrgéﬁ% (t:%he ?sg %bg‘ltpé%ttljﬁlg gg(ﬁ{enget: asI s%?%rth in SEQ ID
NOTY ISP UDINOQ or IB@ IDTNEI®NIGE! chbpdrofiy] Ofad HeyRetylated or non-
interferon such as IFNa or I FNb. According to a fifth
3%8yt¢3d- of the present invention there is provided a

conpaskich@ftrdhie ﬂo%ﬁ%{dbé QiminBerbd GRIHEEBIM UF o Ooﬁ%rﬁllmebﬁ@e encoding

of a disease or condition, the conposition si ng

chrpgyerionion T pdgeudestidpieneoding Flepstongné0 may be located in a genetic

. ' . Ol h .
SSETESHILATh L AGRTUARLE, T Rl By e seaunce
akabtl folth ke SE@d®PNOr4.i n an activation cluster, and

wherein fo tion_.of the activation cluster _is .

e sod i SBEhR o Aiftteh PR Hifa MUBHEA I @ G least one additional
A¥BhiNrapaARER R4y 88 ah THIROHRIRARS EThO ihMensths@aS8r Blay be a type I
condition. The conposition may further conprise at

ipeerongHeh agBiieser BiNPa Tol | -1 ke receptor. The
CONMPOicbidpd 1B fifitl ALREH o fGR eéél? il’f’uen{i??ﬁ'feréji@ %}&)Vided 2 %Oénposition

i mmunonodulat or such as a typ i nterferon. "Accor
whenaussidxfoh the freetiment ot tpeevsniseof ai divease icorcontigios, ke composition

/] COm i L wh ed for ,the treatphent ar .
BERsE A SPTR R bp2le"BFH abRGR o paiRal R NEREpdfpte camier,
cﬁmamr¢1sddjlﬁ/aﬁt, wigadh tiedehapatoagond 8§hso®ifate(§ keiftes g@illﬂikasceptor in an

ereln the anta ni st revents aper ont n . ) .
%Jﬁ%%&naﬂuwﬁnmdh% I FoAkEn ot B Bl foraister ig aptagiqted with

iftidB6:€T enh@Rcknint RhENE MhAin@haRa! dfl A ifubbGedfohld & RN disease or
cluster, and wherein formation of the activation

cOndisipny !s associateq W th establishnent and/oy

pr og . . ion. . t

2 0TSS4 ARl U ARANELEE T LB e RN PR o
Theosangmditionemeg durtifer chaypeisoni eadtOorfecimminemeduldftactushes a type I

i &xéaggedicanent for the treatnent or prevention of a
i séase or condition, wherein the chaperonin 10

assocabringiotasixth hepdct bi the presert PitvhitibM tHRFETE iprdsadddNcomposition
cluster, and wherein formation %f the activatjon .
viensysed fox the frsptmenk gr \grgvsntion of a disease or condition, the composition

comprising at least one antagonist of chaperonin 10, wherein the antagonist prevents
chaperonin 10 associating with a Toll-like receptor in an activation cluster, and/or
prevents signalling by the activation cluster, and wherein formation of the activation
cluster is associated with establishment and/or progression of the disease or condition.
According to a seventh aspect of the present invention there is provided the use of
chaperonin 10 for the manufacture of a medicament for the treatment or prevention of a

disease or condition, wherein the chaperonin 10 associates with a Toll-like receptor in an
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initiation, enhancenent and/or maintenance of an
i mmune response to the di sease or condition. According
wo eooano@dPHht h aspect of the present invention PEEAB2G08/000980

provi ded the use of an antagoni st of chaperonin 10 for

the manufacture of a nedi came@ét for the treatnment or

prevention of a disease or condition, wherein the

a@mﬁgﬁnélﬁételp reMeRhsemn 8RBAGH i lfle aREOMI bRGteiMi$ RsRciated with
-like réceptor in an activation cluster, and/or

llputletl@rnt@hemq?n@m iandfopynairenaee j afaan BATENG JePENse Ry the disease or

c\é'ﬁc%lﬁghn formation of the activation cluster is

assoclated with establishnent and/ or progression of

t he d\lcseﬂag torancsgitth pimeet ofhe @lrctislemtgmt/mtmnrthﬂb hs powistet the use of

N T T R e N—

RéveBbe dfnandixessedort abmdition, nwﬁelﬁimbﬂﬁcﬁntagn’mﬁtprbm ch)e[péromn 10
cell, tissue or organ thereof V\herein sai od
aseepting ethagy o lhildke é?qeﬁ@ram R petEEHPY SlugieH oafprevents signalling by

thd @ﬁ?\faﬂﬂh R Lgs%r WeHALRin RemehGPef 8l filPiasslaskRlsesociated with
a TolT-T1ke receptor in an activation cluster,

@thvhm@né amd/mopmatesmn of the Héscasstar garditign.cl uster is
asso c%&%%l 0 %mﬁ%% a%b@ét'o? ﬂxegreéelﬂ? 1&%1%%%1&%% ﬁﬂ)‘%&ﬁ a method for

secrétion
rAcdudatitign thet produd:tﬂmt hncﬁslpemretofn bh emp r@seote imuembinodulators in a

S’}}Feraﬁ Ccllrls’%nlegsx Oc]ngr ei]egeélﬁ]qo glh foggran reg?t Wg?rgm Said method comprises

ddAITHRRARE dh 3EREtS el dnAmS 8P¢RB EronB 1 BiwHetss theuh@p&@ehih, 10 assomates
ti ssue or organ thereof, wherein said_nethqd corrprl se

e (o8l 8 TeEendeT idraneRctivetioartBtiFR 289 VATeih (ABEHPR O i activation
&C‘E@% Sl Qﬁb&a‘ég wit¥ab &R s D ﬁﬁﬂlﬁ@tﬁoﬂ anfd/&\688EBon of the one or more

_ eroni'n 10 associating wth a Toll-like receptor in
immmappiodatatas cl uster, and/or prevents signalling by

the tc'o%/ f %! el’é&l éct o?ﬂge %W?e&? %t%r{]%"e qu p?(tvnﬁc%zlea method for

activ r asSOCI
mh@m@nﬂa pryduetich and/seceattian offorcher orvee ommrmllomodulators in a
nom)du{qators {1e [ mmnormdu ator

Hzﬁb' @ atrigast one ge tbssuq Of §T830 hféeo g/?%@nb rsalg Ipy‘%lgd comprises

ddntiffs{e®in@Nan BRRcliveP @mlouhinberfnetpagsmyt be dhlhaogih 1 Nwherein the
The above aspects and enbodi nents_contenpl ate the use

wtagRinist Preysats shapereeinf i leapspeinime withchAplikgiracepgor iggan activation
Atér Qﬁd/glufallev‘égglgl alfif B?rt é"bd'hv%ngmpeiuh@? Rihbd@fréRYormation of the

afrents ri aIV ereo retalnlng
ammmustblatsmswcmttd wnthynodDéemonm afitbe permctubre adert gerretion of the
ion, the term corrprl Si ng neans

S.Specl fi c an,
Qr}eo&l“ﬁ&l Hﬁ%‘?f”ﬁ% YOI, but not necessarily sol el y".
Furt hﬁfermmeunovlﬁfdlu&mrqﬁsy bé, fbha(ammlei "Fqof, 164189 T1.-65 TGO, IL-12 or

as "conprise onpr.i ses cor. pondi ngly
%E’PFE&Pt%%TﬁPnE etmg‘i gﬁerﬁgg%qyr]oetaﬁégl ﬁa treatment",
"treatienghoRNdspedtsi ahd UpHIdRRERSfoonfeiitet Be@lde of wild-type and
modified forms of chaperonin 10, as well as full-length chaperonin 10 polypeptides and

fragments or derivatives thereof retaining immunomodulatory activity.

Definitions

In the context of this specification, the term “comprising” means “including

principally, but not necessarily solely”.  Furthermore, variations of the word
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and all uses which renedy a di sease state or synptons,

prevent the establishnent of disease, or otherw se
wW@e@vemo9s hi nder, retard, aneliorate or rever SECT/AB2006/000980

progressi on of disease or other undesirable synptons

in any way whatsoever. As use€fl-herein the term

"effective anmount” includes within its nmeaning a non
o t fi iqgﬁnﬁﬁggu Of¢ gant hQVGCéyﬂagﬁgﬁaht varied
%@oéﬁ%ggthe eggre theraggﬁtlgé%}ﬁprophylactlc &
nedahegs.. The exact anmount required will vary from
subj ect. to,subj o} nOd 0
cpeci B PR e E S EPRRE e kil SRRTHISE refor o any
aafl diheses u\bhlebtrembdme asdvaasd ts‘gateobr syrepoorsdiptévent thei estpblishment of

treated, rtlcul m ni stered a

dﬂ.ﬁ:@sw ot ?I'Wé ToveR ltqu I {%(P %l&rgtﬁ or- gV %rse QI% ?)Pogresswn of
d%tas@&&ﬁh&luﬁd&s@raﬁmgmfpmmmwway wldigevéve amount "

However, for any given case, an appropriate.’ effect

amourfs UWdyh@é@ﬂoﬂé? d9TF TRIEPCHYC GFOUBY BF R e It pisafyie a non-
tb)ﬁ% bﬁf Euf?&gﬁ@arﬂmﬂf oE”Qﬁ'ta%fh@ o?é&ﬁf)bﬂﬁ%%b\qﬂe thERsfr & fRerapeutic or

neans a p made up_of am no acjds
propﬂgézttmog@tduer Thy gqxeght a:gheumo radrired hwilk éﬁﬂﬁyjs from subject to subject

q,?gp%(%{xﬁg’e etgifd cﬁgra dl? 8$ {}?ts e&es %&S Lfiseg dI ﬂlteec%r%'ﬁﬂa%ﬁ@aycondmon of

pUT posSE
th& vebiecntha sep@hbyp eptthel&ondisipn Cbmsg ittaated, ahe marmcmlﬂﬁroagent being

a full leng pr ot ei PoI tides al in

ERTAME FNGEER T AR i T Mg T I
pedrAen! %akt V‘@ﬁ‘eétﬂ@rﬁﬁ(ﬁunt’su CHOJVE%mf(BH §my agmvﬁaogases an appropriate
var | ants and deri vatives thereof

‘(shlleeticeu hmpudt roet Oe aleteamencdr by Gﬂ%tqf cﬂiiélinagf ﬁgl}l dpj thy art using only
r%{nge %}%%n&%h%éﬂ?ﬂt' de. The term "pol ynucl eotide" as

rern refers to a single- or doubl e-stranded
pol y rfEire tefm dpobypentiiet nwdapot pdymear inkrsieurpl efomhide apids digked together

or 213? owé]st t#%%?rsﬂgqéggrggp%rc@’ a HQ rg)?etr%ll dﬁ% US%{J 1é1fgrgifaﬂgc§a,§ly herein,
L e g i 2 o
Py il ISP AR ISEY v PQePeBicraa g aiet e bpE Y fimited to

?ﬁént@%ﬂﬂ@e@obhﬁﬁné hati Bybrdtidbs aBerb6f. tH&h fragments, analogues

ynucl eot i de under conditions of high stringency
wemtsh endi derivhiéves etherrof eI sheten g partivrien SEpgral ndor functional

? 1hﬁé} Fﬁteqﬁéﬁg%“ gfer to i ncreasing or decreasing

y, production, secretion or
f unctTlenteng Qfolwunieb‘ednfl & Wgedtiveeiprrebentre agingle- or double-stranded
ulator mol.ecul.e .0

I
gﬂ&%:q {: I% éa 686}% 8169 %H‘ébﬁns%/‘S‘P“ e %Qsefl OI%HO% analogues or natural

PiQsbibs, O miSeedsahérosr. Witloh ﬁ&fscf)pm@ﬁthé) teirimg pbl}ﬁudecf)tldeﬁ is included
t he absence of the ggdul at ory | e or agen

{
tre Teweide CROPIGESE T URROPREERH N 28% 58D o FBalogiG; Variants and
g&ﬂaﬁ@é@of fﬂ@?d‘ﬁﬁféie@hﬂé’ rhs'Wé‘ll headf oftdy Hﬁﬁﬁéléé’cﬂﬁ that hybridizes to

i'cirent to produce the desired resu t and may be
dlerp@d:)tnuoleotldﬂjmrd@c eorriéonsef iighi swmgesmbdul at or " as used

herei p i Nl yde ﬁ ’tlré;b%}rﬂ EnB&Hatd I‘rﬁgﬁhflgtes gﬂ{)’wl‘gsrth%reof refer to

nmedi at or secre y one or pes an
frlceassing drodeerdasingthe level of activity, productlon secretlon or functioning of a

molecule in the presence of a particular modulatory molecule or agent of the invention
compared to the level of activity, production, secretion or other functioning thereof in the
absence of the modulatory molecule or agent. These terms do not imply quantification of
the increase or decrease. The modulation may be of any magnitude sufficient to produce

the desired result and may be direct or indirect.
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initiation, activation, maintenance, enhancenent,

mat uration, inhibition, suppression or augnentation of
wW@poorane response. The term "activati on cl usPEr/AU286/000980

used herein refers to an associ ati on of nol ecul es that

function to produce a biol ogit8al signal. Typically,

t he bi ol ogical signal may conprise nodul ati on of an

| MMURGE ESPCMRRunMGdd1RoPES LSl BérefBdciud¥)| B is not limited to, a
nodul ation of Toll-Ii1ke receptor signalling as part

of
méleenlaroniadiator sacrsted ces ene an mereicpHtypes end i sthich pays 2 Yol in the
1a§1€1ﬂ naac?WatEo%r ﬁ&ﬁ]tgﬂ%l%e %a&x@e@n&w{rﬁﬁgaﬁ{n intllonoﬁuppressmn or

EhdDSONes rise r exa
angmpﬁtﬂﬁmafmmmgmmqronm th a Toll-1i ke recept or
agoni_.st and.a Toll - e.fec r. .O:
al so @géﬁ‘@? a?céwﬁgorb%li”%(te’bfasawg‘igﬁe\%fe t% 4 satSéJOCIa%OW molecules

th:ﬁ%h’(ﬂioﬁgo pdduce @tbidlbgitdletbnah Tyblokty, tBE bidlodhes eignplt meycomprise
of the Drawi ngs The present. invention wll_ now

raedidati Operf, angRTRRg TETPORR ARG i RATHgH @xa%}néowﬁwocﬁ\%@ﬂ of Toll-like

&%ﬁfr%%ﬁll ds Eﬁg%?@lﬁgf%ﬁﬁlaﬂgn HERBESN AR - act Aidh&Ister may associate,
retion o I nt o super nat ant of RAW264.7

foem'xwpbl |0@V\IhﬁgS].gfapﬁ]_ﬂfaQ |C©H] Kf Wﬁhmmd@pwﬁs p@rdyma@: <fQ§1i1prlse for
ﬁ}(’éllglgﬁ@g a?od o 3 hﬁf %ﬁﬁ%ﬁé@fl&éﬁgﬁtéﬂ%oﬂﬁ{ Md a Toll-like receptor.

U man
@ther ﬁiollefmleatmm}n alsRessdcide ahean e fotoatidw glusteat mcluding, but not

exper | ts. Figure 2. Secretion of type | interferons
1(111%%0)"85@0 i

super nat ant of RAW264.7 cells foll ow ng
stinmulation with either 100 ng/m re-purified LPS or
100 nmg/ M polyLC in_t he presence of 10 - 100 ng/m
reconbi nant human CBHeid®essaktion o thefrawings

pr e- Sfy ohes erit ﬁfs}vefngbfl Wi sow e bBcAGdd \f)‘i‘yt‘bv o %ohQtiiting example

in HE ow ng transfection wt
GHIR AT Rierengerte $is avgomparstingidrawangd. an NF- kB- | uci f er ase

r eporg.e nst
nberigue 1T or &Cg%‘bgr ;ﬁgﬁlﬁ p@%ﬁﬁngf?ﬁtc; WEI AP RAN264.7 cells
CHow gl aitiastion il 160egius pylylict for ag oSt iOklsessater 10~ 200

e e e Bl 2 o 19 e o

(ﬁq,qaegtgte)( erfsR&at®! 1 gonucl eoti de (CpG TLRI9 agonist) or
re-puri f| ed | i popol ysacchari de (LPS TLR4 agoni st) .
Fi guridgure AFSegetien of ednintexferansdf Ui iR soperagipficol RAW264.7

ée‘?ll lf&%vﬁgg Egl%lﬂﬁiftlg? Gbi@eitet NooT '1‘13%( [8f&d NBS 6P T@@ ﬁgﬁr‘ﬁl polyl:C in

Uci ferase report struct in
m@mm qfdpent (K)q@mées)comblmbslemam @pmllol é@ﬁ@mlyre@ﬁmulatlon

ot i £ RERBAGQFI PR RS ERS Blchape Beiditeion wi

PhR7UIR L& pmssingt &hﬁtrll& axatehaNE-@M%afensetrepmdni ¢wmsieuct, in the
C activator), R348 (R348; T

t
T5eBCF JBRUL P‘W?Saé)r( pencer! %gfﬁ)m ; hﬁﬂ P ferppRigant human
bbﬂﬂp%‘dﬁ&?gf?ﬂﬁfahgﬁls@—%h abbiidt) a%éllss&lére Jeasihtbd Wil either phorbol

B/vo I ndependent cl ories are 1Eresent ed (A and B).

—mynstate 13-acetate (PMA,; protein kinase C actlvator) R848 (R848; TLR7 agonist),
CpG oligonucleotide (CpG; TLRY agonist) or re-purified lipopolysaccharide (LPS; TLR4
agonist).

Figure 4. NF-«B activation (x-fold) in HEK293 cells following transfection with
TLR9-expressing construct and an NF-kB-luciferase reporter construct, in the presence
(open squares) or absence (filled squares) of 50 pg/ml recombinant human Cpnl0 (added
simultaneously with agonist). Cells were stimulated with either phorbol 12-myristate 13-

acetate (PMA,; protein kinase C activator), R848 (R848; TLR7 agonist), CpG
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Figure 5. Effect of reconbinant human Cpnl O

concentration (12.5 ng/m, 25 ng/m, 50 ng/mM and 100
worgomrodeoeh NF- kB activation (presented as A, |BCI/AB2@S/000980

units and B, relative luciferase units) in HEK293

cells transfected with TLR9-e8pressi ng construct and

an NF-icB-luciferase reporter construct in the

f | 4
O[?lggﬁlli‘g&? id@ c,géjr—“’e’@b&%ﬂ%h @9' %q;uﬁlﬁaw ﬁrﬁl}}b@%&dchar\i\dd LPS; TLR

6. A TNF-a release 2 from
agomiat). Besultslfer faito iptensdens ﬁlﬂm@@ar@@r%@@uefl

o Ao ot SrRUEh et AROCKRRS eé?@efeh@&#ﬂ@s pg/ml, 25

presence O concentrations

@0 501 | (et arl?d.lmihugmlh) @ NFchme’twhtloﬂQ)rmgnWﬂ apA, B@iferase units and

B, ﬁ@tl%rgglé;é%gqs% Ia%t% jﬁ%ﬁ%@{ Se(ﬁ:s) Elraniéa’ﬁag w1}_l\1 TIeJI)%g eexPressmg construct

RBMESNPEIER [ct feske gpltet eshsalictphatapeystitictofder@d rDItTA(ICpnlO added
cells (PDCs). Figure 7. A IL-10 release (ng/m) from

Sm@ﬁﬁwepﬁlyﬂh@r%lomﬁt)ood mononucl ear cell's ( PBMCs)
sti mghaleds WAL A apfégéagé b/l PeRAl HSRECHRIpheR! bldd@)mononuclear

and inthe presence of varylng concentrations_of
aedls ABMGa) tstilmu taded @phlr@p(mﬁe pmolys_@gchﬁglﬂm(LB@ gyl in the presence

%%m%g\g{nécleﬂr%@ﬁm??esr'%%%neoéx?gn% R LuQC ?@S g&%‘é : dr g{ﬁgle&tSO pg/ml)

&einl Be (aBEXES of@gﬂ()e(a&ded(hﬂummkoaslymﬂth egohigty MF-ABfor A, except

activation throu t RA i fty2-LUC

RBMC S'Ivi’fi’i%rflqu{—*lEs %HQ %P&%gﬁ %Cp%%%?é%ﬁgi prgrmt es

pr odugbhRny OfATI/IEl@O |rel'eEsMS( g) %uﬁlaﬁqbdrﬁ)hsﬂal Bloodt@dnonuclear
or

by LPS ( predon nant | FN- Pol
e BB G TrRriBad Apapaly aEF i (LBS) pghinghe presence
PSR SIPLIRLE STOTRISR RUAENE AN 1 AL R 5 i)
o fih tlﬁﬁ)laygdnc‘@ of POpett i B.i o8 B AFRESDE PRMES pW@rﬁeﬁtSé depleted of
nl Q,i,s RAW264. 7 cells stinmul ated
afrf% vesad dﬁ%ﬂcceﬁi@% n PBMC fromtwo different
donorpigeitd BUIGPEd dbies mobQedugt NFR® wétix@riopribruge Poly(I:C) in the

|ncreased IeveI% ﬁ JFN-a in the presence of Cpnl QO
-pdiftyegryeceBliPtenot G oES, induces a

dose F@ﬁP@@S'(Y&ﬂOn&ch%%ﬁ)ohﬁvaSﬂ Mohios prduetash bFrsFy@e I IFNs in
Fi gure "13. Cpnl O pre-incubation followed by

Rédm@ﬂ Fﬂéﬂ e lged by dESspoeonyeantlycF SR oy %Olwél@((?redomlnanﬂy

E b production. Figure 14. Cpnl O does
notoeg entiate an IFNj S response in BMM from | FNARI -/ -

m ce. ?‘igugu rid. 1Gpn]‘(ladoscp}lmg@1smellyn mrgmptesopegiduetian tof pEF NS at the
t
IS0 8L RN P LR i B2 TR AL or v

HRhRpReskieI fECpnM0 8 £16o et n RBSV26:dT celld ssiymilated with LPS.
Figure 11. Human PBMC from two different donors stimulated with 50 pg/ml

Poly(I:C) produce increased levels of IFN-o in the presence of Cpnl0.

Figure 12. CpnlO, but not GroES, induces a dose-responsive increase in
Poly(I:C)-induced IFN-.

Figure 13. Cpnl0 pre-incubation followed by wash reduces the Cpnl0O dose-
responsive increase in Poly(I:C)-induced IFN-f production.

Figure 14. Cpn10 does not potentiate an IFN response in BMM from IFNAR1-/-
mice.

Figure 15. Macrophage priming through the type I interferon pathway is required
for Cpnl0 modulation of a TLR4 response (n = 2).
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i nflanmation. Figure 17. Survival of 6-9 day old
neonate C57BL/6 mce infected wwth SFV. 6-9 day old

WO e@nao@9s57BL/ 6 m ce were used as foll ows: G PCPAB2006/000980

SFV (n=13); Goup B: SFV + Cpnl O 20 ng (n=13); G oup
C. SFV + Cpnl O 50 ng (n=13). -@eup B and C were
injected i.p. with 20 and 50 ng of Cpnl O followed (3

hrs | piogke 18Y SkRinEaiNfRNatf 12098 Mvel M 3G ¥v1t_ﬁq,@~§ﬁdut:éﬁ systemic

all three groups. Survival is plotted according to
idpargeties. shown. Figure 18. The Cpnl O promoter is

| nAUCRRRY 171 LIS bR 93@ BEAecBBRS A nfillinfected with SFV. 6-9

stimu 1on o I've assays enons
tlina bldhemhats HOXABIVE tnhcﬁwlere used @ dojoves: ghbﬁp darfHw (n—13); Group B:

SEVLEERMTT 0 e a6 a%é?\’ Herb30gl R A RO and C were

a§6AxBilp. (Wih 2%&@1&%@ n =Y, ifeTwald (@ hrdMatd) byTA)jdcfibR3f 50 ul SFV
aonlst led to a 2 dlnductlon of t.he pronoter

»AC a@ tg fl frea £royRs- aﬁvawrf@lﬁapwa é%f-‘r%‘ilaﬁfo the leggnd as shown.

hour sp t o I f t
o Tl 18 BbLaRRb B eh Frbla ol 019

sliaulepon @ pinRcotleaprcrsnntatlm@esade pimd:@ﬁtratnatﬂnate theginstpeg with 6 hr

{e%Bl/ergas{ngrﬁ}man 4 ad@%ﬁsgé#l@d% 0, o%r 5t1§ﬂ? \g’h{c ftjgg ret%xl}ﬁ%g to basal

sane are represen
bivalsdey D8 &r pbsiSES (e rdplicaie abauys) (At [mzt:ctontmﬂ Simoffitidinevith LTA

r‘fﬁﬁ%@g%ﬁ ? onj st ; 7£?¢££ugtgc}nn$ (blglr}gg]%e der he %ur?timulation and
pern@améde&or@eht ] 3()/hdn§rs €X| r&ﬁﬁﬁﬁn&ﬁ of é&lsf@&menﬁﬁsn of TLR2 (B,C),
norrra i zed a& i nst basa | evel s for each agonl St .

EHR/BLERgoATSY ot datndatindiceddhel Gpad@ypsorpeise &t §:dose-dependent
Haﬁger (ﬁ"Z %l{@}glﬁda'te%{ [ é{%tg rxﬂ@d He, aljrdo'G r-gﬁgé t&é‘QaQné"‘%tmas inB,D

apure
ﬁliﬁlE buTERWePIemqud aﬂ)ﬂﬂd?slﬁigi @Vmgbasbl,lnm Em;or ‘bhﬁgeﬂem @ne SD of the

i 1 n = - . .
A oS eSS et 858y ol g masiml
(gvsB. @D) CbﬁtO prymetad adtpAg. 1@53)xpfe©§ed( &9 [10EBrads 8PS B6halized against
ﬁ gl{a]édf ndi cated by .*. cps = counts per second
#sah o0 ACBBISRAV 361 AERIF) SongPItFRIPRE BBl QFSEYF Tots: TR
B. LUAMS 1A 100NeRAL hatd; om@@pﬁm 1&38%1%@}5 %asnTQRal trapure E.
MRNA | evel s was measur ed by real

69p EES slilore/ WhsTidE Rz @ﬂlquén@@ﬁtgﬁﬁllohéﬁj@ékfeé’pgﬂapg?eﬁ@@ ODN 1
S dnﬁﬁg sts k
Eﬂl\gucei1 qJI)nrg %bgﬁ%nig{ﬁ Her%gﬂg%k %ggﬁlﬁgof g reslg)ﬁ?? =2 (H).
Srgndiaanm:eépmj()b)r fare(fbhsaad d]j)<02|0ﬁ) @or QBnrveast adsessed ANOVA and is
s of LTA- nul at e W64, 7 tota

BRIk SiesiadoR it el P e b W 264 el Stmulated
withal €4, antdar@ibﬁt Fctheﬁ&hﬁ@-ﬂéis)endeh@VilﬁM%zliseaﬁhaCyiﬁl(B nQiNA_hl@vels was
cultu pneg%{]ts denmonstrated a 3-fold I ncrease

g;eflsué y{ﬂa i Yo (B sne g@pqessi@DWﬁzblpqﬁnai_lm to control housekeeper
shicdyl 8 ared ). Supernatant Cpnl O was nornmal i zed

agai nst the nunber of cells per well. Tinme course

anal yEiggreiédohisk raewiels pad deatsbaek @gntCprbhptodnction but only TLR
@g&ﬁé@{ésﬁ@ iP¥EfacS Rl reltadSREI8. E)gantitative analysis of LT A-stimulated

RAW264.7 total cell lysates by ELISA showed little change in Cpnl0 levels between
treated and control cells (A), however analysis of the culture supernatants demonstrated a
3-fold increase in extracellular CpnlO after 30 h 100 ug/ml LTA stimulation (B).
Supernatant Cpnl0 was normalized against the number of cells per well. Time course
analysis demonstrated persistent Cpnl0 promoter activation over 30 h in response to

TLR2 ligation. Results were standardized according to sample protein concentration (C).
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TLR2 ligation. Results were standardi zed according to
sanple protein concentration (C.MId, noderate or

waeopgoesohkat shock of RAWG64.7 cells did not ipcias20ke00980

extracellular release of Cpnl O (D). Levels of CpnlOin

the circulating blood of RA pAlirents are significantly

hi gher than in patients with MS or psoriasis, or

NeER], hivderontdr ehverethesiosk oSRAWLE4 A0l didSoairnye 9@ diitacellular

%eea@e @% D"? ﬁdeygllé”((q%%/ps %);)fnt( g;eeatr_q e |§]®| ngfﬁﬁ%& gatlents are
El%ﬂﬂf’%%R%ngh&t thiaR G4 GRHeR Sﬁiﬁh Mot PERIER, @r Hm Feofifrol subjects.

7 cells stably transfected wt
Previficareq wes pradyrsd dy asrigat ABIOYS rveltlpifequcmmﬂté@t wid s indicated

Rl )0 $:0 |on with a variety of TLR
W %@61 fésul {PI%P é] |)nh| bition of |uciferase
act i vFlgyre QO.IT@ﬁBLﬁ darrmfs dgenisBimalated sighaling thréuphse namibes of TLRs.
n ent.r ncubat i on
B2 P B R IR SO, P A T st Protmony gt wee pro-

impulﬁméd/ itG) Cﬁx@l@ piéro, stﬁnlhlatlcm/ W@la@ vlﬁet'jfgdfnTLthgéndéD @bulting in
h; PG\ 10 nmg/ m , . ultrapure LPS
ﬁ@; on %f IHCIfBEP:@ agtikigy, pmeasue, ofdﬁﬂ@) agHwationan baese @ﬂlsdﬁ) Agonist

é%ﬁ%ﬁfau%nsv‘ Qhd ﬁn{e%f(alcﬂatl&'t‘ R REME TRy 1%‘%'1? d%’)ﬁ'ﬁj AE}'{ {nfl §u1mod 10

stimulation (1 in RAWG4. 7 cell

ML) 2 h,emim(l 05 190 @Il@énéla & pronesand OrLerint 2 o PG 10 @gﬂfh]s 2 h; PGN 10
he
S PP 3 AR S Oy s o

RAYEUHCE calls Bp0) @ hemah PBMO (D@ dokaseliby &Ps| singflation (10 ng/ml in

AR a0 oMo s SRR Bepspegtion i leves of

Sosplety gk Mwmﬁgﬁam gl MRS YRR mems;élm hg’e@ils tol"?LRs 2, 2/6,
/. LTA, 10 ng/m zynobsan, 0.12 n LPS, 6.

%369 1© PEBSCRES %Cprtﬁoofew%ﬁgdn #ﬁ@@ﬁS@d geyelsmmmfzm ng IL-6, and IL-

0, 0OWRq | n c
ér e‘ggcrl] ! Eh(%%é%% Oﬁhlﬁﬁl a}i&‘ ﬁg&\g fnlﬁllﬁv o t roduct1on (E).

gncghirafenms of llnfgamis usadh dverm dn ;g/mi H&N fIOrug/lhnda LmAeéé r;@am Zymosan,

[ . n suspensi on
SLa ToB 11K B dF cplil ﬁﬁ@H&@ﬁ%&%‘H@@%f 100 g/
Cpnl @iguret 2 IEAWMAI @Iﬁt Yol e sadpediib evtire lihtﬁlﬁ@téd \ﬂ)lt B hr in the
or Wit haut ddedforthelast 2 hr
REBYTES t"?:‘e?{) 871 ﬁ %F&Wﬁ%‘&nﬁr Belupng o fpdidisat é’éff@f» and then
s&ﬁ@dfoﬂwﬁseﬁ@eom&4 cells grown in suspension were
i ncubated for 4 hr in_the presence of 100 ng/m Cpnl O

or t HASWELRA A M26¢ drellfsrorn di suspensipyfese inowbatad der 4 hr in the

§eﬁ9é15f 265 ;,rt‘ CplnE)@ o?%eéé{hlf\% ent O%k%séf (dée Qﬁt bgffcl:l Qlth or without

treatnent lor to stain
% ngonleEBS r(@édqdnfoe ribe tlgst Z)ham)@eCpMOSlQeatlembt land Ghdr stained for the

gure 24. RAW264 cells grown in suspension
%#gc?@%lg%ed overnight in the presence of 100 ug/ni

of CHiguPeo23. tRUeWeGYi oellk @Rdwiy O @ﬁ%egsﬁ?ﬁj 'vdre?ﬁ Eﬁclubél}ttfecﬁ gérh4 hr in the
or e | as r

W th or thou 2 ng/nm) a
Q;?se&fﬁ,]? {1{1@@9?0 éﬁ@le\ﬁgp@a]leﬁgyp lug jof dduent buffer, with or without
20 ng/ml LPS added for the last 2 hr Cpnl0 treatment, prior to staining for TLR4. (Mean

fluorescence intensity: Orange: 4.39, Black: 6.14, Blue: 25)

Figure 24. RAW264 cells grown in suspension were incubated overnight in the
presence of 100 ug/ml of Cpnl0 or the equivalent volume of diluent buffer, with or
without LPS (2 ng/ml) added for the last 2 hr of Cpnl0 treatment, and were then stained
for TLR4. Mean fluorescent intensity Blue - 25, Red - 33, Orange - 11.7, Black - 20.
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for TLR4A. Mean fluorescent intensity Blue - 25, Red -
33, Orange - 11.7, Black - 20.Figure 25. RAWG64 cells

W@R@AM0G095 suspensi on were i ncubated overni ght PEI/ALZ006/000980

presence of 100 ng/m Cpnl O or the equival ent vol une

of diluent buffer, with or wrflBout 20 ng/m LPS added

for the last 2 hr Cpnl O treatnent and then stained for

TLR4. Fighea 255 RAGY BBicadils growh émsudpgnsiéX argeincdbdfed overnight in the

Bl ack: 7. Fi gure 26. Representatjve TLR |igands and .
DHacohir DY Pete T cine s Bt o P By Ol Topat 4 or without
20 ndinkt IR Sadded 46PINE ast UG TH02S GrettichB addthEPStainlifh€TLR4. (Mean
BSDF, H, J represent these data as percent inhibition

froreseenee @ity @iapge 3.9, BlkvB&A- H V- LTR- LUC cel | s
ti i p . Fi . i . i .
® ot o EnEe 28R QLR Tighdds MhORIn(RG B LA wortvity by
Cant® Iodta T R, CiEyand depias luaifeiapelimigcin GB3swhide & DNEIK P represent
' ion. Fi .28, nl. O dosexr. ' e

et 1Y brden P HERiGy P ERHEHE S BARA Mo AR TR UC cens
sthihilated(vdih LPS.cel I's stinulated with LPS for 30 .

i 5118l S B8 R P LA b e
bPgokaduasg sl rﬁd%,agsiaﬁ%&hl/%c?%%asuggﬁﬁd@ﬁﬁivﬁm‘/ 2

in freshly isolated human PB . Since activation
of t hEigwP2&iGrid @ deag-raapgnsivelctedyedsyhe lemkleaf phioshorylated p38 (A),

Lo 81 06 LLAURRRRKACAREEDS AL XBHLLRS pon or e
mring glmwlcbp'hagh,l calllivy ROV 2@t ir Gphidt doserrespsnsitel f reduced the level of
BEREAGR el b ibarvitiah 1 §in,dBED 2 e THBe B gty fodetgd human
PBMOEEN BinctlaBiviioR DY tHd AN kifthUia06By: is @losdiyRAkeEREh induction

2164 in the presence of Cpnl O results in decreased
B O LGP FRSRAT 6 CYBRIgHR Srabictigpnihese daia. Show that Cpnio-

ﬁl% @ i i . _ . i.Qr .
S L OB DSBS hnc e i

slesd cpgogdonsi ve manner. Figure 31. Cpnl O

howr oBUEGHA N AU BRI Y 1% [n 1, Tumas

W@l ahg,7 TEBH# I(EPS)l,:iT@WG(MuirSB)S; BA(BER&l r(@beBS(DlBll\Qlfzw) in the presence
i ndj ng .,nol ecul es,. SDS- PAGE.gel of ce ysate

?%)‘g?lgorfgs"g%d’ﬁée%assﬁam Eﬂwfcrygﬁ%am Oaffinity

col unFigufd §0Ir€prd. préh@dhtic RAMOWRRNSF £iash Bfior to LPS addition still

MO bi ndi ng nol ecul es. 2D gel of cell lysate
SFnEB Beirdion én a desealcsRogVE MARIEPn| O af finity

c0 ey O €1 OGN 5 PR gk g o
Teatlfs e neweastd TR ©pooiuptoy bCRAWEMP 6dls( A) and Hela
cel | SFi&@e %%’DS?’-P%@@ analysis of Cpnl0-binding molecules. SDS-PAGE gel of
cell lysate proteins bound to and eluted from Cpn10 affinity column.

Figure 33. 2D gel electrophoresis of Cpn10-binding molecules. 2D gel of cell
lysate proteins bound to and eluted from CPn10 affinity column.

Figure 34. Toxicity profile of Polyl:C in RAW264 (A) and HeLa cells (B) over 3
days.

Figure 35. Influence of Cpnl0 on Polyl:C in RAW264 (A) and HeLa cells (B)
over 3 days.

Figure 36. Cpnl0 interacts with human antigen presenting cells at the cell

surface, and is internalized into endo-lysosomal compartments. Purified PBMC were
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Figure 36. CpnlOinteracts wth human antigen
presenting cells at the cell surface, and is

W0 piogoo@bs zed i nto endo-1ysosonmal conpart ment SPCT/AU2006/000980

Purified PBMC wereincubated with

f | uor ophor e- conj ugat ed Cpnl O-fI8r-10 nmin at 40C and

surface fluorescence neasured by flow cytonetry (A).
@nmb@eé&&ﬁpﬂlm&phdﬂasénjﬁgatm@jam Onfiok 10 1miXCated 0 a@Gurfadedfluorescence

SR A BT ROIPR SR ri Dy BrGef rmpst SamED RkpggRCAnd pDC.
%ﬁ(ﬁ' SoAOEtRUhdw&H RsERRA p%dﬂﬂ@ Qfi NesRa-ad @10 follonmg LTA

fl uor escent nlO for 30 mn at 370C prior to confoca

|SW@§3}1aﬁ@n oger-4 AdBbRAWRORiTtaells padbp UIRGHY M@Gswqre incubated with
@TuBfé% n‘i‘b f@P@O%in%t%'P?S@%é i’ocra?\ﬁ%?%gg Ne Jaﬁ(abatlon with

i nterna atlonlnto end
Thuereaerinh omadqeds sequattchomdrialv hrotk tagpphc hwmpurﬁjlmitso revealed Cpnl0

ess 7582 [ ovided in SEQ ID
s Bd%g"sas"é‘éacﬁﬁg??%‘lmﬁu‘?‘ fab modi i ed forms
of Cpm‘h@,anﬁmd Acidddighénen alf aid-Bpedfinthn’ €ph @@eﬁiankhﬁccessmn No.

E‘%] eprowdedlnSE QI D NGs: 2 and 3. The
égwﬂﬁ geov, é%&d% SEQ ID Nfiln o heranine aeidissdysinges afdwoimpdified forms
SECQph [0, NGt ad dHib AP BN L% HRidREL FBhS N‘?&guﬂa'i‘ afe'é;%ov%ed in SEQ ID

exahpl es as di scl osed herein are provid
N@Qs:2 gnd 31 The pagieotidrirequéncPentasting thy same i$ pioeiteidon SEQ ID NO:4.

oF %grgléq@o?hde :??Yﬂe?yéée}i flﬂ? By ?&@’%‘3 agg ﬁ)gélcf: lff‘er%l are gr(ﬁz}\q’gd in SEQ ID

uction ro-I I’REs SUCH &
N6 : RANIES both in cell cultures and in vivo (see for
exanpl e Johnson et al, 2005, J Biol Chem 280:4037-4047
and I nternational Patent Application No.

PCT/ AU2005/ 000041, B4DRIZAS b0 dfing theindértiphosur e of
whi ch i s incorporated herein by reference) These

fi ndi FERI& hgsppreriopsly hese SB?WIQ% rguge the piednetisayef rro-inflammatory
g‘ﬁ@ﬂhesf Qlchtal Q“N'lf 6AIBOAN®ES B0 fn' cee'ilycu?tflfés Rhb3IRL Qge\é for example

I seases including, for exanple e sclerosi
olwsomeloid 2005 Hifiel @l@n%&g‘ﬂ%ﬁﬁflﬁﬂéra&dimhmnonhl é)atmeApphcatlon No.

o e [eGe
N ol 0BT A G SFSBA s b nen
renﬁaremrteaxr sTheave efimbngsdamppost thatied dfh@pnml aBm (Herdpeutiovagent for the
dm n red. he TLR3 onlst results .i.n
B L PSPty 4585t bR, G tepile opultple sclerosis,
ﬁ%ﬁha@ﬁwaﬂt}EMsﬁmﬂtghﬁt-vemﬂh&t ieslgmonstrated to
nmodul ate signaling via TLR7 and TLR9 as nmeasured by

reductions in NF-kB activati on. Mreover, the

MBIHBAd o oo S TRILIRE F&bﬂt&?&ﬁﬁ%b&ﬁ& n%ﬁﬁoq)noﬂgtorrb%duction

Cpn60 or G oES, associates e ce
sur f ade diselopeslihaneindhe meraonSdnvmm\h dbﬂﬁnstratetdwtﬁaﬂ‘lnanpnlO when

1n?s‘fetr%c¥1 t%tépotﬂfa gLélk:jtsg oms(t é’s ?y\hc? sPEt%rérsx fagt?xg%\%fl ﬁénergmhc increase in
ﬁlblpmdlmtlom of WNHh ahd BN @i Bhohe, @phlD isldEAbonsttéhtolabiulate signaling

LRTHSY B8 SRR et HENFoRE #586Pul at | on
¥Motr &Ig?fégg{:‘;]ﬁlﬁthé [hv@ﬁ*t%hs BARCsurSiGhE1 7 $86wh ahdt0fph 19, bt h8€Cpn60 or
GroES, associates with TLR4 at the cell surface following stimulation with LPS in the
form of an “activation cluster”. The inventors have further shown that Cpnl0 associates
with TLR2 following stimulation with liopteichoic acid (LTA), with TLR7 following
stimulation with viral single-stranded RNA and/or imiquimod, and with TLR9 following
stimulation with CpG DNA. In each case, such association is in the form of Cpnl0

interacting with an “activation cluster” comprising a particular TLR and its agonist.
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interacting with an "activation cluster” conprising a

particular TLR and its agonist. Accordingly, the
WEe@3m009s nvent i on provi des net hods for nodul apCTIgU2006/000980

Toll-like receptor signalling in a subject, or in at

| east one cell, tissue or or@hn thereof, wherein said

nmet hods conprise adm nistering an effective anount of

chapgs@idingl/) thavpedsentninkehtiorl Ei@lld@cﬁﬁmh@ﬂs 5133 m@idulalmgg Toll-like
i nvol ves eronin 10 with

ssoci ation of t

repgpipr flgﬂaéla?%@eapi‘{?ﬂeq ﬁrahatgee.t 9Bt Fbh UsTisF aFeanthpreof jpgrein said
n{e%%@tc&‘h pE IR BYinTBY AetGyvdanRdWr %h@&r&ﬁn 10, wherein Toll-like

adm ni sterl ng an effective anount of | east one
regpptay sghalting inveohep aswgiation @f tlwm@weﬁmmrbl@ withkaeToll-like receptor in
aﬁﬁ&galgﬁcﬁkggalling i nvol ves associ ation of the

aperonin wth a Toll-like receptor in an
act i Vall-like recleptst eignalling nvdyealss be tﬂmduhtﬁtddgoa’dmmlstenng an effective

oY 150 teatyit obREengin 06, WhirPr Pl piceFor signating

irfopRa hésbalgn&y of the cBgierotith 10 Rvithl ArBé18like Té@epter: i a»haédn%]tlon cluster,
cluster may be l.ocated on the surface,of cell or

apdhwhergpy the én@EOTéSTc%PYeQFSaqhaB@@?@I 19 assropatng Véélﬁﬂ &d eﬁémeceptor in
aﬂ'Q&}v%ﬁBﬁ Vidktef %&Mﬁk@ém@@ﬁﬁﬂ@@ R a%haﬁﬁfn%é@erlo a

i ke recept or, and t1 onal | east one ot her
mol e€lug ectivatien elusteeaey be &ﬁ@a@mthmmré@wé arpgl} o onpiirg yeface of a

calut-{ﬁl \Jetsm el%eucfl Y ?1’1) te&{os@lglg nTI‘?e act 'inoq{“auSEﬁbqlgir g&lﬂ ;ase &%peromn 10,

i'on Naper oni 1
aI'JTqbbhlai cdeeptor, amdcbp(ubﬂ[ﬂ)y, ahlleaanomj diler orvddécudatitei atdedst one other
E Egtlvatlon ch conpri ses. ghaperonin 10, TLR3
U Ut &R ORI OO REr  enbodi nent, the

act i Babh®BmBb&SIAE, GO MRHVARS &bﬁ&eé&ﬁpﬁhel%haﬂér&ﬁnam TLR2 and
LPS. hi a further enbodinent, the activation cluster

lipptsishpiseasid Nabl) o 4 adrlitionakembrdinagnbgihe -astivatifgesiusiRiacomprises
cﬁ@g@ro?ﬁﬁ hb, THRENGE cﬁ)ﬁpﬁdétﬂﬁﬂgd Rme TRGhbMRE ERBo&ihiéat, G%fé% &ctlvatlon

rises chaperonin 10, DNA conprising a
clmetel fomihges chagreewni1f, IDRﬁal}ad &é’SaIrnatfumlaﬁrlemb@dnn%dhe activation

cfu%ée? g%gﬁ;%%él \éhgpf:godnlfﬁ elq) Of1 RY rgn? oél{ﬁ%lg—l tan %r y o st111 further

Chaperonin
emfobcj;urrrent Theadivatien ohster ddnpses loRagenordan 10h’ﬂbﬁ9 and ﬂDI\lA) comprising

§2§h0ha eronin 10 may conprise the pol ypeptide
BREE as set forth in SEQ ID NO'1, SEQID NO 2 or

SEQ TR NRagerodine 10 ARG B8N nhirdTRYddRreal Qéwnﬂﬁﬁ’ﬁltl@r produced or

non- acetyl ated, and may or may not conprise _a Sin
syrthefisally preduged shacreiin 4t Th IchaperaHa 10nm8% s rhtne ryotic origin.

f
Tﬂ@%h%%n&gﬁnl@' miFhE HUIII’IQIII Eﬂrﬁ)éefdgfgpl 0. que %Bly&%hel@t 1111g§a comprise the

enco g chaperonin nucl eoti de encodin
pohapidsriequehe payetferth ot AEQIDI NOal, @@&ﬂb N@:3 rostSﬁﬁbﬂD NO:3. The

erabl I|n ed to ot er t .
RS Lo bGP SURL Pl LT LA Bl  nl
oﬁﬁiuﬂlﬂﬂe Nagenﬁmrat é’b&énsﬁfcﬁi.‘rﬁ hé skeapefumintiiriay deradmitisterd iathe form of a
| east. one additiopal agent._ The agent y be..an :

P HBRRTRPURE RIS o FBH BPATBTE qfidly BEodiRgFhaperonin 10 may
bEASHIRdSn a-@é'ﬁeﬁ’e cdﬂstrhctbopérﬁ:b@ linkbd &Pa plomtoter. OrhedpdlyRRlcbtide may
interferon: type [ interferon
comprise the sequence as set forth in SEQ ID NO:4.
The method may further comprise the administration of at least one additional
agent. The agent may be an immunomodulator. The immunomodulator may be, for

example, TNF-a, IL-18, IL-6, IL-10, IL-12 or a type I interferon. The type I interferon
may be [FNa or IFNP.
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may be | FN or | FNb. Typically, the nodulatory activity
of ConlOis exhibited through initial exposure of TLRs
w0 200gpio®x and then the addition of one or noreCTABR2006/000980

agoni sts, as denonstrated by the inventors and

di scl osed herein, for exanpté&S-in relation to

i mmunonodul at ory assays invol ving RAWG64. 7 cells. The
agonrﬁﬁlcﬂgy tlliterr@d@lafbtrﬁ abtitity SUOEEIO, isyeaBiited thrsuglalnitial exposure

| ecul e or conmponent derjved therefromo
ET Eedbn e alécbghe@ Fheaadgywwétorle OEBAFOLRE. aeqpitsasidemonstrated by

tlﬁgﬁ*!}’éﬁ&s '&ﬁ& d?éc ecpﬁex‘%mp Vf&%fnpié maﬁ[ﬁ%qnﬁﬂﬁﬁ&o@ﬁi&o}y assays

associ at ed aut oi nmune di Seases, as exe

1WQR%§1£AW@%§ eallsagdhe stzohistraneyDRA. 2 Keefetialmifuigag yeast or viral
p%ﬁ%ﬁg&) %ggcu%gf?c?ﬁ? ﬁeﬁtt éeéfxvg&lt ‘?&‘ﬁ&ﬁ %?E&fﬁl%é%ﬂl%ﬁe?)g%% synthetic

comnpdunde Eﬂeﬂgﬂéagmﬁam&ldam a prudutﬁﬁ@qudmnigedémnmncchllsa&somated

resi qui nod and i m qui nod ecul e a S
TR e b R RS g LR i< FRe Himan DNA.
NagQimhifihs dxamipid€ofDINARG ogo@ism R laRNBS UYL - ata@fde@nﬁw &ti polyl:C.

notifs and synthetic nprising ollgonucleotldes
Nopweniéing exgsles of TERE ag??rll-"éth mchide sigigle-strangded RYA, imidazoquinolines

Lgﬁpars ‘?«%@1 ﬁmﬁ@ﬁ& 1ﬁl¥h%1rﬁ5@ SEDEm AR LR ﬁgﬁmﬁ%ﬁcl‘l hdsh®fbine. Non-
dentit R agoni sts. e present
hrrmmtexamplm o6 %Rﬁ/ |a§@‘sstﬁsn¢iu@|@ DA qm@h;nnlaguumgleﬂnéated CpG-rich
rrf%til? nt}glﬂ}e%n C&p%—cgl%glrlg}l%% %tg{ucger%ﬁg«?sr | oW VCCI)‘ r‘%}éose illed in the art
W(ﬂil mey appretigenthhtie @m‘sent\nheafrmbn isadtdimizédiog sheademny sethe TLR

adm ni stering an effective amount of chaperonin 10,

AGHES2i n the chaperonin 10 associates with a Toll-1ike

I ecephOprebdht v eRfibh YRS pRsviddsUiétBéds R ehoMiRKRE fhe production and/or

formation of the activation cluster is assocrated with
SepERioNal OFF OF MO IPMBERIBedBHMOkNA/ B Fubiecty @it Holashong (el tissue or

%}ﬁ ﬁi@reﬁpr@h&ggp Qﬁmyﬂl@&s‘) rcémpll\@ad ldhﬁﬁﬂlé:{grn?é ahN&fective amount of

oducti dn and/or secretion of one or nore
chapmnd@u Ivetteosis theychapeonibel restoeinted With adfoHilkeerctengor in an
oCiefar i a e D 5Pl oL U hufliefnofger BedBued wien
Hﬁﬁi&ﬁt@lbﬂbfﬂ@ pimddzman A0d/br decketion ©F &mtoﬁne ot moad iramtrhotaddudators.
cl ust and/ prevents S|Pnallln the actiyvation

ol usMartulagian of BOAUGHSRARERS ACTFITHhE! R4 PR P T mumomodulators

Iy%stoecfe dcRic¥eS B¢ hahRstiiddararehetiad hiabuioftah %ntagomst of chaperonin
Broductlon and/or secretion of the one or

nor e
1Dhereiobie paiesenist prevenisrhapeABidul Oxassrciahiig widh aflgfl-like receptor in
?)%@ﬁ?%@eg%lﬁela bifor )Prg\/e tsh m?nal#ujé% %2 /thd I'ac%tleg I\flﬁ'stéry REd wherein
fcbrﬁNhon Mﬁtthaomtwﬁtmm tln&tatt is mgsomatq:ﬁ witk mqumgat@ndqfsleap@dirﬁmn and/or
ve (}r x%s as § h}gd herei n support the
S?%%m&fo éﬁ%?’%ﬁ ?rrf“? émgful Qal “fatagement of a variety
of dwﬁeaﬁmn@ﬁddm@mﬂmaw&;forldmhpm m"gIFa@ UlLe1 ®yd.-6, IL-10, IL-12 or
chronic viral_and bacteri al eases. ordingly t he
aﬁ%@ﬁf@fﬁ@fﬂ}ﬂerﬁwﬁpe&rl@%@é@ ’ﬁ‘%Y BN aﬂﬁ t r eat ment
or prevention of viral and bacterial diseases and

di sorders caused by or otherw se
Methods for treating or preventing a disease

The inventors’ findings as presented herein support the use of Cpnl10 in the clinical
management of a variety of diseases and conditions, including acute and chronic viral and
bacterial diseases. Accordingly the present invention provides methods for the treatment
or prevention of viral and bacterial diseases and disorders caused by or otherwise

associated with viral or bacterial infections, comprising the administration of Cpn10.
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associated with viral or bacterial infections,
conprising the admnistration of Cpnl O Additionally,

wa@riomabavs on of TLR3, TLR7 and/or TLRO is i npl PCEHABEZD0HM00980

natural responses to and/or in therapeutic treatnent

of a variety of other disorded8-including asthmg,

al l ergy, inflammtory bowel disease and gener al

i nf | apaatioanly, Wiufulitivd o EERB! TLRYEMI/@TERS @s implicated in natural
contenpl ates, met hods for the treatnent, or prevention )
BEPYFER (91128898 68 thFraP et ol edmentc o riasiely of pther disorders including
AR it Af HEhnd £at%&%%@éé@§e%ﬁgéeﬁ¢ra§ BE1BEERRAL Thus the present
i nventi on provides thods for treating or preventing
Hvantianaleo epnteypldiesinagtheds far thebjestnent wheraventigndtsuch diseases and

S [ . Al St-eri t he subject an
gﬁ)lteag i7e %g}grr%l §f1tﬁe g@%’#&%@?‘%ﬂfﬁp@; wherein the
chapeAcwirdingly, dssmesait esventidh peoviddsiméthéds fog amatiag of Preventing a

n activation cluster., and wherein forpation of the =

3664 e Brredioncpet sPyecte SBeR s unet oI Fopministering 1o the
autjevh e BEBEtvansd it FBEHAHEOAMCE), ¥herih thETPURASr6:88 A0SR ciates with a
to the disease or condition. Said nethods may al so

¢ olpikp seeenifilh PR Pl Taign chisteherndypsiasein farnationeadtthe ectivation cluster
ATRYHae] with hBB8bn R RARLAIC S BhintRaR&S %&rpinlrgune response to
wherein the antagoni st prevents chaperonin

tieslieshset arregnditioh. a Tol | -1i ke receptor in an activation

c1 uotShe AN Phybndie Ui P Yo Y oL i ve amount

of atd¢mt onsarfsaist af elthpetonih B tvieldis ismtagdnidl Pfevents chaperonin 10
r ogr essi o q&ﬁ Fe di sease or condition. The di sease . )

8%50%‘6?{2:& thﬁ _ t ﬂﬁ'\’iﬂcﬁfﬁ%ﬁ Iy acf¥atiom: clyster prdfoy Eﬁevﬁl’fﬁ%mgnalhng by
e Qle Ry SRIPELL RN And wiRkein fFoASAbn HFERS hetatiBRCIREr S associated with
infections, acute or chronic inflammtory diseases

psilighimeny andfor peogsersior, ofithef disprpmeigopdisionel  di sease,

arthrigtj s InaS: r: i o at | @r.osj ..
o8 SRSt o MBS 9P RTS8y compriiog
gicdlerfosgad, y@dHDrahactedal cafectibng  alivse as eclrdnic oidlatinomiory diseases

R PR a1 S e i R s,
hiheroBeerosis P om®aica galnisiaryiisehse, | 0AVIIXKS Smtttidle sclerosis, GVHD and
associatign of chaperonin 10 with a Tol|-1ike receptor,

el ATbt 1526 O, b Sperthe iegtablishmerth prd/ @HPERISAFIPR Of Which, or the
fnextiDAORBhAfceinBS: REESL MhaihfeMERE] W-mlhingﬂgﬁeégé‘f)%ﬂéé@gﬁinst which,

the chaperonin 10 regulates LTA-i1nduce

Kvelyas therpgsocition o shancemim 14 ovitheayTotbtike eaceptor in an activation cluster,
: o ' .on_and/ or

glg(@r% g@%&%ﬂ&%ﬂ{gﬁﬁ tg ﬁéﬁlﬁﬁé g%grg[:{ﬁ%én l,on't he chaperonin

10 r dguiret @sbatiimbhte tlst cleapdedirlRNAregudatee @ TA-IRAuced TLR2 signalling.

SRR s RGP L BB Bt oo oo

septiehl Om,anhiddiicah eimabadit Mt chdpBRns qpefe%ﬁiafbs 1&uble-stranded
aperoni n

requl ates LPS-induced TLR4 signalling. The c )
hAmadies AR Stevdiing dlise R aRSND uREyomodulate TLR3-induced
ﬂﬁlﬁﬁ%ﬁddﬁ'ﬂat&nﬂ/o@ﬁctﬁﬁ%lﬁfok Q%ret]dh. ?1 ir%é?}%e? Ebb k gﬁ@ Ehaperonin 10

the chaperoni'n 10 regulates vira e- st randeé

REMates dibSeirduieR7TIsR 4 pighalling. ThErbapdrapier Oninay ®@dniate TLR4-induced
. 7- d__i.mmunonmpdul.at o roduct i.on .

%ﬁg%o?ﬁcgdélyr'@’t ]i)ljé)ﬁl%{ o% agldé I ﬁefrgﬁ%r}. tlﬁ & Furfher em%ocﬁlment, the chaperonin

10 regulates viral single-stranded RNA-induced TLR7 signalling. The chaperonin 10 may

modulate TLR7-induced immunomodulator production and/or secretion. In a still further

embodiment, the chaperonin 10 regulates CpG motif-induced TLRY signalling. The
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enbodi nment, the chaperonin 10 regul ates CpG
nmoti f-induced TLRO signalling. Thechaperonin 10 nay

wore@abedoes TLRI- i nduced i mmunonodul at or pr oduct POGNAU2006/000980

and/ or secretion. Conpositions and uses thereof The

present invention provides coipoesiti ons when used for

the treatnent or prevention of a disease or condition,

theMipOoR) tiay smodiiptei TURY-iglagdr dnihdindMottigri hpfoductlon and/or

wi th at | east one pharmaceutically acceptable carrier,

8RFGt or adjuvant, wherein the chaperonin 10

associates with a Toll-like receptor in an activation

cluster, and wherein formation of the activation

GP@QP%POHSSB"Q%@%WQEB@G with initiation, enhancenent

gnd/ Ofh &Eﬁn g’R’%ﬁtl&H p. 1&% s?t?o%g n\%ﬁe& Ql &P ?%r the treatment or
i sease or condition

penprticneofat dikeas br oasr&htaxgx; lthesctoanosmoilis‘) chmbnsklﬂg ckeapepdnin 10 together

N A OB e LS egRPR doffer il or Ahont, wherein the

clgppRit 10RSsdekest Wik at DEll-lik€ 80Pt i@ fan RIcBVAYN Afstef add wherein
?I segse or condj tion, the conposition conprise at
amation ol At AFIAI chistes Hapssesited toith WERGT ¢ulancement and/or
BRIAGARESS &Y BMEIHT SRRSO Hisdfde 85 SQfAi@Id. N9 Wi th a
Toll-1ike receptor in an activation cluster, and/or
pr evehiscanmpsiions m@ykfyrthd:re:oamrnsv att least oot agamst, ofariepll-like receptor.

aSSOC|§?£§&¥ﬂ?RO # ﬁ§;#%§%%%ne%m§§%§g§g&8wrgpdlasaiypeI

o falorsease or condl tion. Uses of chaperonin 10 for

b o e, RSP Bed Brhe BERineht Gty entiopa & akicae or condition,

fReoaipekifibs dom! Eﬂ&f £i18ast e SNARDIPBF BhahBrod®S 0F, vHPSin the antagonist

W th ToII-I| e receptor in an _activation cluster

BISYCRiR éhé?fﬁomar X«Rataﬁseﬁlaaﬂg tWith acToN-ike Jacaptarsiepn jastivation cluster,

SRPOC lg?év%ﬁits"\@l 111 nﬂ)ﬁttﬁéj Qctl\%gﬁnglﬁ&&nt afi"W1RFein formation of the

mai nt enance o ne response to the disease or

edtvaiion shisteude st@blamdt wigb rﬂS@thhlm‘tem hager pnogress®nf off the disease or

nuf acture of a nedi canent for the treatnent or

preven'ion of a disease or condition are also

cont epdsadfedhapavbeinel nfor ke ﬁﬂhﬁﬁ@iﬁlké bf prmeadediintent for the treatment or

chaper on%ﬁn (15]1% associ atl n a Toll -] {?ﬁe receptor in

BYY VoD, o § Gipepie it gqndit wfsra 39y eqnigipRlatedg whersin &%waperomn 10

hReciaet wigtd 0B11Gikl $éRptor 0 en WARFB0R chRtTBIORhQEint BEnation of the

activation cluster |s associated with est abl i shnent

aiyaBen SHSHF d8 Fweiased P Witiniase cianeanelittandfpr mpintenance of an

geneRAlsp St Ik RigamRAThhdiage for use in accor dance

wtht S o the present invention may be

pr eanms Qi@ubigdmﬁ@ af @ha;mr(bmnileafndthp moaedacties of hatedcament for the
wn_ to those.of ordi nar ski | n the nd .

(OB B PIRREIS aR I ok Siniviol Eoft, cafBplaggy avberein the

giEhgdngst ,préfiehtsetapaddino10 ashotieig waaN® Taatlil@NrebdiRb2R &S activation

cluster, and/or prevents signalling by the activation cluster, and wherein formation of the

activation cluster is associated with establishment and/or progression of the disease or
condition.

In general, suitable compositions for use in accordance with the methods of the
present invention may be prepared according to methods and procedures that are known to
those of ordinary skill in the art and accordingly may include a pharmaceutically

acceptable carrier, diluent and/or adjuvant.



20

25

30

Those skilled in the art will appreciate that in

accordance with the nethods of the present invention
w@pi7aeey be adm ni stered al one or in conj uncPCDAUM/00980

one or nore additional agents. For exanple, Cpnl O may

be administered together wi th8one or nore TLR agonists

capabl e of stinulating one or nore of TLR2, TLR3,
Cdmb¥hatidrl thérapied TLRO. Additionally, the present

i nventi on contenpl ates,_conbi natjon ther usi_n
1 CBhp kTt L RGP e dpE b Eor B AL Hb e dpathods of the

pxteB&lt t1ﬁ‘%§ﬁ18”§ '@pn@f) n‘i’elysl?@&ﬁﬁm@ﬂéi‘edj hRAE e "iﬁ corij Qﬁctﬁ?ﬁa«}mﬂl ®ne or more
be ‘useful” in the treatment of vi ra di seases

%tl@rral agents. egpb ﬂz;ammle,t Grrfemay Pe wilanisgrsd tpgether with one or more
t F
T4 SRR Db Bl O G o COE R, ThR. TiRe, 7 and

TpROvI duklitioriagn ﬂree pmserﬂdlnt/entmnh enttemplates rmpiﬂn&h)nofherapy using

tumurs to radalo era on|
CoP SRt et et o TR ke o ME PGt B iscases and
d@ﬁrd@ﬁnqliﬁ exin@ples QFI (CRBP LA aﬁdf@lﬂntﬂﬂ@fré@in%ﬁt of&ﬁﬁm diseases which are
nponent of the_ conbination therap

reaa?ﬁsmestpéh%ramawﬁb%fpgéﬁ@% PLoBS sugh @é&b@rﬂr.IENp(y Husthgpyas agonist-
ifE&S actatiBh & TTRYEMd TLK?Shas-ﬁ%}e@i%uEl? Weﬁvﬂeg&téd“?o enhance the
desired effect. Alternatively, the cohponent
respensa| eff dumeuye dp hiadiatian ath@iamgl epuls aepy bmttseésmaconJunctlon with
ni stered separately, it
13&1%}% 1'?1"1‘&5@%?%}%319?%‘@&% hgg%%%gonent s to be adm ni stered
by thﬁ ssmhmombmaﬁomfthaabnm iesdhr atnmpmentad ff the wginbirtativs therapy may
for this to be s acco
bR AU B0 2 e e B aFAREr Aty Ca B F{ULRBREfmes. so a
tcﬁ}fn%k}meetﬁé dediredegtbcOf Alie@afiveritthé Somgodhtssin n%@e fointllated together
fective anount of Cpnl Q hi particul ar enbodi nents

i g ginglgpgesage vyt e at@ﬁl&er@aon Produghy nifhen adaunisisdgsepgptely, it may

bt E?ef&?éﬁ frRRL YREPSAHR: toShel i&lﬁféf@% P HQaRR %ﬁ%oéﬂ SBninistration,
ose skilled inthe art wll appreciate that th

ablﬁ%ilsblsmd‘emﬂw&wrmrﬂh%w&ﬂﬂoo used in accor dance Wi th

the present invention may vary dependi ng on a nunber

of factors, for exanple the species to be treated,

Cpotth that the Cpnl O may be sel ected so as to be

deriyed fromthe species to . be.treated. Typically, the . .
Cpnl & PREOFREGHBTTH a?'ﬁli?ecéﬁo*}ﬂd(ﬁmt?\‘)gfrﬂ%§ Ogg’fd%r%/%%mivﬁ‘y“on a subject in
nd& bPMreBlimedld is 280FnikteroaURRh daebifeddivel anf@in® Q3- G0, In particular
géan et ah, 1995 J Biol Chem 270:22037-22043) and

Adissatsdhe gpbiect @@136 troatesd 1§12 homeam, swbacsontmglpdhs Cap o polypeptlde
TR o oA PRV S Rg T MRRE Upreoc tharthe prcise

id@ddtye@éfbe Gpinll 0 uagbmemcartdenctermth tlreeprpsens énventiory emayivery depending
IS _nhot the hod of r|f| t

oot BRI Sy ST bERErTin Bt b0 Bl gog Gonto may be

sgle@edioeasGpile@efioed fisw thospeketaiongeatsd.t h t he met hods

Sgﬁy%gﬁgﬁ% I t§}|1€’g tsallﬁ)felﬁiflfg l?rlgaj{gzéﬁ@g E\gq:tilggseé:%ﬂibed in Morton ef al.,

286® %ﬁﬂ%@ COIItHot TR6 (-8B MR ydr WML 1 995 (B;oPEReR100037-22043)
usi ng of standard reconbinant nucleic acid techniques
apg son et al, 2005 (J Biol Chem 280:4037-4047) are examples of suitable

production methods for recombinant Cpnl0 protein, although the skilled addressee will

appreciate that the present invention is not limited by the method of purification or
production used and any other method may be used to produce CpnlO for use in

accordance with the methods and compositions of the present invention.
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be synt hesized, for exanple using conventional |iquid

or solid phase synthesis techniques. Cpnl O peptides
woragp7iesops oduced by di gestion of a pol ypepti deP@i/AL2006/000980

or nore proteinases such as endoLys-C, endoArg-C

endod u- C and st aphyl ococcus1¥8- prot ease. The di gested

peptide fragnents can be purified by, for exanple,

hi ghcpernf sympeeed irfupeptiad fapmeng rfalpimeCln(aJdEﬁr@)mce with the present
techni ques. Enbodi nents, of the invention

H’é’@?ﬂ‘éﬁﬁﬁ}éb% oplaEed diingi %ftSFagfiﬁrérr%qm@nw%f%q #id feghniques or may
b€ Ws%d,lqﬁf] EQmie u§H§ laoﬁs}ehﬁéﬁdl gid FRoRe bl’(ib‘é%kﬁ@%é@ Rchniques.

s typically operably linked to a pronoter suc
Cth) @Pptﬂdﬂsrmal/ @%qudp@?ﬁ ibsfedigestioanefe ai polppaptide edith one or more

pro? nasV\% nlg:}laa%rgnﬁif% @; %rgc{&ri\gé-dﬁ%gdg(gf %ﬁlri]?s%)hﬂg Crsc%ug tQf%-protease

The ngegibﬁ peptice ﬁ(@hﬂe(mlts caline meiftedrbyyrfiyr dxamaley highnpedformance liquid
vect or or any other suitable vehicle
CQBEﬁF@H‘ HfEhﬁéj é&QQﬁBn of foreign sequences, their
i Nt r pAbeHinRMtd MO tig kidvatRionC a8l lcentem@ldidethex leﬁﬁﬁ&ttﬂ\ltlon of a
of the introduced sequences. Typically the vecﬁor i's

elyreglgasidecencpgings SPBH)-v et éPC}hﬁHu‘ﬁ’é’?S i the | prigaucleotide is typlcally
g 1 Slﬁl!kQ([‘ toCQ E%o‘h%te@s’ﬁqh PP @1&5‘%@&%}' %Wdé WedheRSe B produced

nhancer boso si'tes

fqdbl\wa@l edmirmtlrabnn of gmadoéyrmnhtotld@wstch sphjewin Theelymacleotide may be

. nucl ei c a
TIPSR ol NS 25O et et veor o
aﬁ}ﬁbﬂﬁblosfultableaﬁnmﬁ ddaptad f@ﬂbeiﬂemomdf toreiza sequemrodsse their introduction
phar rraceut [ ﬁal I acce t abl egc}ﬁr rie

R PYEBRT e a Riston b2 Higetrduied eeiegien; dapiggiiy e vector

P& AkSSAHE %&ﬁre@‘ﬁoﬁ %ctf)@ ahé thay SRRdeDedeksbionTéhtrol and processing
nucl eoti de sequence of the pol ynucl eoti de_ encaqdi ng

STPRNESnEgh s asPre@pter.opt Fh#cSEQIasOme, g diisp a91yadenylat1°n
s%dglg' Sl %n&:%%kl@@é%’rﬁnﬂ% ts¥q&eh@éset OrHeO nfiYBiL 84i§ €cdrBtruct to be

he sequence I'n"alternative
admibrosténee miay, contyeisn nekeldd Ndeorsaayiba iethe ffornh of 2 composition, together

nucl eot | ast. 30% 40% 50% 60%
B b gE RS SoBbisbRIRNEY Sovet denti vy wioh
t he S‘ﬁé] @@ﬁt@pﬁl@fneﬂtﬁlﬁ:&ﬂmﬂ avEEQt ihdtOndited\d,t the amirtveacid sequence as

sSsiGett RERoA g ARy iBRRetsh aedpiroesRE L4 HEbvBeciEly encoding

Yo &fa %%@Eletef anliY SEOER Ndg4 Bf aupRYseriien Eh@sSidentity thereto
C?ascrl ed in WB 9%/1gp§ @g}ée uggg in acgggganc Y

tovhytidissple dhes sesencs i odi QrEA f In hléerﬁ@té@éwquiw%fénﬂé%nucleotlde
sg(ﬂ,\%néee eé{)@ﬂw%tldernq mrd 41 SPW%%@/«) %; (ﬂf%, O%, 80%, 85%,
polypeptid e

uence 't enco es consiltuen
08%¢ 66%+, b7 %e%%@ir 9HU ﬂdellltﬁy otith t@p m@emecﬂeefomth ih VSElQé}DrNO 4.

gif o|t ﬁtlg txgéﬁp%:jﬁ?)}ﬁ?ﬁe L@ n&gt t o,sse S]%?} 6':0:%} at 'aél fised herein
afy @&ghéhtsd éhcbVaQia;ﬁ@l tﬁéﬂebﬂ B}ZWaye;f fekzﬁ@p‘le Itbhlyobeﬁmazl f@gmd; of Cpn10
in accordance wit present inv n.ma

apdsxaibed it W@ a?§{15§%% maydfmssé i ﬁ%coffﬁ?ﬁ’ilﬁ SiAPEADRy eanbodiments

o2@ld prtdekt Blvedtltp. corresponding full length protein,
nor e typlcally at | east about 60% of such

act i viheyempifsagnyent teafery tae npelaistacikherurolyopside seyerce that encodes
aac%'h’sﬁ/th&% or 194 %oﬁsﬂ?ﬁeﬁ?& ﬁlﬁkn&tﬁﬂnl@%‘?&& nBA%t&ms of the polypeptide

the fragment possesses qualitative biological activity in common with the full-length

protein. A biologically active fragment of Cpnl0 used in accordance with the present
invention may typically possess at least about 50% of the immunomodulatory activity of

the corresponding full length protein, more typically at least about 60% of such activity,
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such activity, nore typically at |east about 90% of

such activity, and nore typically at |east about 95%
wo@Roogoed9acti vity. The term "variant” as used PET/aln006/000980

refers to substantially simlar nolecules. CGenerally,

nucl ei ¢ aci d sequence vari anf8-encode pol ypepti des

whi ch possess qualitative biological activity in

nfoRdBRicallPan edaal hbout WOW@Eﬁichdietlﬁle}qliﬁcﬂ@QyMaﬂlyﬂﬂt 1%asﬂl|a5@ut 80% of
possess qualitative bi ol ogtl) cal

sml:lr LY, TRES BPElly 36 jeast %&8@%@% ‘v%lrfi%w& ﬁ’éiymé’FFaPyé’lca”Y at

il BRI RQeuch I B0% 6% 70% 75% BO% B5% 90%
% 96% 97% 98% or 99% sequence identity. Further,

a vaii"hartemporvywpemt i abe usasly heted) wefiersa tralsubtiergiallyhgimelan molecules.
hgaﬁ rnmlcle‘?i‘p?c@%%&lan@g@%%n% dQI?(!oﬁQ ?Bygg}g‘nd@ v&lﬁcﬁ fSo&ess qualitative

er vative o ériva
badeki¢adl aistivide e tcbmimons ulBehérhlly,i plﬂy}&fptldﬂ fsequentm lvenam atyo possess

aci ds, at . t.he. pol a| ns substantia

apsius S Bofogire] Auien DS, CEiteR FEs? BoRBRRIGE Rser variants
niaf&hatet at 1R SGRMBSANEOR, as%dsovsays%e 8012 89%d oM, 5%, 36%, 97%,
goly pepti de wi thout alteri ng t he act|V|ty of the

9IB6I 8 sagBeqceddBItat i ve substitutions). The term
C 0 n t (11 33
LConTEE! L VeI 00080 PRI URE G o “none
nzeans hpolypeptive vautitisva deriveiivd dCpmpliOpphichi d@gvam\temommlses addition,

dg@gﬁl&egﬂg 812 305“ ?rge{) g Fn%?{x gﬁ ezpcg(}%a%{gl%}g tlgm t%lgl];pl C?Eﬁ&e retains
s@hstindigily tiacidnd Gnddiod @s nkitee €pni0. art iy vediBkgeh aniheoart that some
oia 200D dhebt Bt LR Bn Dol RERIOE Oy SRl Gre Bethity of the

pf)fyﬁ%ﬂcfée(c&%h@ﬂv@Eu‘tﬁ;tlfﬁﬁ’ah@ Aok ¥@aPtdodSerativier:AUA® BEid substitution”
t hereof a second pol ypeptide or peptide, such as

refegsotioyh p@b&tlmtm Qra@plaﬁ@nelﬁ Blendiming 191 o #notlhpsj agpino acid with
sgllu ﬁljab%ﬂ@s %vﬁ}flﬁr’f'{;)ﬁlé@g@ é{ uéﬁa@tp 191'}191‘532'1 séc{u‘éﬂ%eeﬁ? %ngmt%m) For

sion tion an “epi
e&smﬁlleAtEecmbmtmym ofFte chargap tammOt zlm@d @lllltaunncngel (}ﬁln)afor the similarly

%Igs(g Bﬁxrbog ta%/;%x%tl cXil Egrﬁx g &gddl L Pv%l G}{EG}%E amd substltutlon

Afrﬁino@abﬂfr@ﬂdltlm ﬁﬁé/h’éaﬁﬁfroﬁh&ledﬁuslehoﬁ‘w €patfo \pblypbptlck or fragment
i ncor por at ed

Agspg et e by celerencc), ol an L0 e i
P04/ @lﬁl%ﬁoglutéﬂlﬁﬁnéj 'Ssﬁ;ehﬁ&!r'ﬁﬁ fRbiowhiehn i 'ﬂ%ofe@@éiﬁ'f %g;céﬁneﬁismn or the

herein by Feference)., Qther nutated forms of nl Q
adgigion anrmt@p@magcwb@@ RIAAGAPs tor b é-a i op eeamRlp.othg | wild-type human

0)
O SRS O, PRSP D5 B i
(SEQe]m m?,ai;@doc erdmepipl WDe35/1 5id8ude ditclpairy ofieihedt isdesorporated
. ” |
KB B "gEar S By P ity RS kRS (i bisTShR o o
WOt 20R@eH380,0fhe afiscistaadbNFhivhck dheorperaidd Isudh bsrelrence). Other

random nut agenesi s or _site-dir ct ed _nmut nesi s usi.n
RS dOTRE| PT IABAA isTudsofhess idipglesgdi ?’H}éfra%n pﬁ%\eﬂgnal patent

ABLORER NBL005904765, the disclosure of which is incorporated herein by reference.
The present invention also contemplates the use of polynucleotides encoding such
modified forms of Cpn10.

CpnlQ variants can be generated by mutagenesis of a CpnlO protein or
mutagenesis of an encoding nucleic acid, such as by random mutagenesis or site-directed
mutagenesis using methods well known to those skilled in the art. Such methods may be

found, for example in Current Protocols In Molecular Biology (Chapter 9), Ausubel et al.,
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found, for exanple in Current Protocols In Ml ecular

Bi ol ogy (Chapter 9), Ausubel et ah, 1994, John Wley &
w®0v3/00dopt. , New York, the disclosure of whi chP€BAU2006/000980

|ncorporated herein by reference. Variants and

anal ogues al so enconpass pot ¢pept i des conpl exed with

ot her chem cal noieties, fusion proteins or otherw se

199015 Uolint Wkl (& SBAd, ITiyc. ,mdd\ivacﬁ'Id theExdaojobes offwikeh isahdogporated herein
ficatjons are defcrlb% in co-

[ endi ng . .
b FRlgieReh | A CHEHE LG T PR, POEPAG oY R it other
cherMEAOREGRT7 BRrdn ﬁrﬁﬁu@cﬁ %k&?\k‘fs@ p@it—t%bl@lbnélgf modlﬁedI gxamples of

i ncor por at ed herei n %lere erence. Further, Cpn
spigblepmpdifigations dre sigsasibed tin @pé@ﬂdlﬁaynwﬁyé@gél RaterrApplication No.
Pe(?‘?d&lﬁl ?6@04? n@'q}%@ﬁ/o&@ ﬂ{%rlﬁsfcldsﬂfel Iﬂgh & 19&)113&%&8 herein by

Ications suc or “éxanpl e acetylation
redierenkenat i on, car banoyl at i on reduct ive aI | evi atl on and

ot he di fi cations as. ar to t.hose. ski

o8 R e B SoR B Rlr HOREGE P hlTomer post-

trbﬂ}!silatio‘ﬁah @fodifidntions] treludaupy sm@thamc heoifideonhatch as for example
ybridizes to.a ConlO p onnucIeotld(y%% defi ned her

aeﬁﬁﬂéfﬂmh GHBTIARNS Ca@amow ign.rreddive ylloviation aod Athey; r@wﬁﬁca‘uons as

a2 RA8H B se s HS 8onbgarei n refers to the conditions
under which two pol ynucl eoti des nmay be hybridi zed,  and

may Ai fpinddepolywicleotidapmey ﬁﬁtélet swEwEs.abPons gfotshmitsd to, any
ter S I el Al R 40

PR, RS0, S D BT b i

combitignl gfnhigh stﬂngﬂmsy driet tblmnré‘h{gdarstnngenﬁy t keused herein refers to the

ot et BrE pELRRL K sider entyn bl PO ORE fuce. for

e%n@pl@ ofpg ld;@hé/e@ltrh@orh yPEdlgi ahdlor @Bteedentsid HILyHoIG |t1@foteh@eﬁlture of a

where such pol ynucl eoti.des_share a_ hi gh
S 8y 1s usRd dyens te TgforideABeb el hedy .mbfn&%léoﬂ%gﬁtanﬁ 61tme period
OP%J hyrﬂricﬁijatl%ﬁ A@ccgr@ﬁ‘l%g; Qhe trRMRPO lé{nn%@{@yt Oy A% hERYHS refers to

stringency” conditions may | nvol ve, but are not
cbmdﬁwmsdmteosolmtm tbgtearefcoadlwa‘s%htomyfmétzatma@f tompelysedeqjides only

% C t
i R AR oA R ronidf, TheREITE pomoloy
nofy ifnbh:uch: abwutot 3@0nited T@fﬁ,‘range afnfyorntdbent da%bﬁon%i%oﬁhus “high
of buff erat ure tinme er.' Lch ul d
s{ingPit; Coptigme Py e DUt et Btied lor B fve OH ihsh butfer that
cBeptes Ofto Ay} Rb&iufia b yCORRS iahiioRD Y b;@dlum chloride-sodium
adm ni stered by standard routes. |In gener,

I
DS & |t@ﬁgerﬁt&§ﬁ B 188 mang%toér%@nbyb%éop‘g ghf]Qr%I or any other

chfBibthatioh Nbf & uste bBLRAS PRI ﬁhe BRGH L RRBR Usofld eld a “high
I nt ranuscu ora or topical route. Adm nistrafi
straggeme/’@yhntlemfmhybelgw@h@ﬂl or local. The particular

route of adm nistration to be used in any given
circunstance will depend on a nunber of factors,

Rountds wfl advgintsvatiovat ure of the condition to be treated,

the s verlt and extent of .the condition, the require
dos ag@TROSHRES pFY | %?ﬂ agoouisisedingy ¢ Senardy deriesy eg]%algﬁneral the

cbﬂl%oﬁ%ﬁsntnha%l b§| sien@fsteed yothd B@reﬁﬁé&’fzﬂow@ Theavenous, intraspinal,

onposi tions of the invention may be in form
sgbﬁqt:g}gp@s potgiseilanr el h tapjeal Toute. Adrmmstratlon may be systemic,

regional or local. The particular route of administration to be used in any given
circumstance will depend on a number of factors, including the nature of the condition to
be treated, the severity and extent of the condition, the required dosage of the particular

compound to be delivered and the potential side-effects of the compound.
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injection, in the formof a formulation suitable for

oral ingestion (such as capsules, tablets, caplets,
w@Pbdogios®9s f or exanple), in the formof an oi nt PERNAD2006/000980

creamor lotion suitable for topical admnistration,

inaformsuitable for delivéRy as an eye drop, in an

aerosol formsuitable for adm nistration by

i nhal'ad b@fposHEt odshdvémtiohan@sed in Hfvamaduiitable Gor Andhistration by
inhal ation, in a form suitable for arentera

IR R 1B hedorenl afremulaidon sukledaneralimeestion (sirhse rpgules, tablets,

cdlletd, ”élfx%’éeﬁﬁu&ahﬂﬂle%ciﬂ B2 foA! o AT RBEAR Lt 85 1ddn suitable for
i'nj ectabl e sol ution’ or suspension, non-toxic

topineb adminagtiajioncivepfoat] witable lfemdfsilvary g ey dropain an aerosol form
LiRgu S n h e

SLBELﬂ e?% 4 adin ?tfatl%n ﬁg (%L}'l&igtlo ﬁp %1% F}) éllgfeh%sfa? Clglflglggcgn or oral

inDelatiemt $ acafmmn eimstablad fmvgm’esteaﬂ] dadexiaisphert, Sthlah is, subcutaneous,

neral sui tabl e conpoesitions may be prepared

Ir ﬂpﬂﬁxﬂ@mﬂ@Pﬂgﬂgpgﬂth are known to those of

or dl R&f yinsiistrbtiomad Be iigjedtatsld doRi¥n ioR @lispéAsien, non-toxic parenterally
pharmaceutically acceptabl e diluent, a uvant and/ or

aegpiapleaHiuentpy Grigeres nedec, Ringes's asﬁhltleszmsetom gpligggphosphate
biGere@EARR! ARMR] ahd1 tz%ﬁﬁ@&fe dig conpatible with the

ot her 1 ngredients of osition, and not

del eterious to the recipient thereof. Exanples of

[ carriers or diluents

Dﬁ\;r@??g%ugu?(ﬂg\?a\ét ﬁﬁ}%eﬁ%ﬂ'u% gsd to, demineralised or

di stId gemeralyastietahle Saﬂnpmﬁtlml oy bﬁnprepﬁ'g@haimlrdin@ aseethoidt s/hich are

such | ower o0il

KEBTR b DeRe ontinanggio B e 3Eidihey il S happpeeutsativgeceptabte

dG@eeNedjuednk ; andidri @weﬁl | Thel MGlcdell nAjuRahi¥SaddO%¥RAS®ats must be
such as nmet hyl ysi | oxane, phenyl pol ysil oxane and

Bf?é?m?}:rlﬁh@hs?mbef 9@1% sewanible yeihathe | athesjingredigus -of the composition,

Al ﬂﬁrd@ietéi’follﬁtc?‘tlﬂlgtﬂe&ﬁ itH4ede paraffin, soft par affin or

squal ane; ose derivatives such as nethyl

cel | Bxasples ef hiydrmsedutishiby ecceptableosayriers oy [dglsents ibule, but are not
t hy u

hﬁﬁ)’tgh lf‘;n &pe?%gé/)lxﬁr{rgt%hg}l c%étﬂelc}l J&é{gr s?l ne solutﬂ( P{ggetabl? gased oils such as

p@mat‘rpil,esﬂ’ﬂbl\aﬂobﬂ osliviesdil, potpaseed joill mwete @i, &Jekmmbﬂs, arachis oil or

| ower aI Kyl col s or | ower
caivbgBoplieonse e e PENSIOIRE Shih A A A Polyetine, phenyl
pﬁPﬁde@ﬂ@ afldl Mﬁahﬂpﬁé@mﬂomalp@kxxfeoIvolah,lé%mﬂeaﬁéél @Mi@eral oils such as
ycol or glycerin; fatty acid esters such
11gl§ dresiin, mr@ﬁ‘tneor $cg@épg,p§qllu}gsp|d§flg@t§/e§, ,su@"t psy methyl cellulose,
at YVi ar ag
SRS SRR IRIECIARA0 AR B M auose o
hyr@r pxmbpyﬂmethy@eﬁalom etovar ahanolsr Hrwedample rethahob rmor 11@%1:)1‘0panol
t 0

SYer ar 1(% % tgg’r ?r}}o}}‘é’ }g?hqe Cﬁr OSI t ol(‘?’{:e? ee},\lgéeréen af(ycgl% or example

p@lg*puhyané Sng/Ctﬂ @o&}pr@@&eﬂd’l gﬂ}wdf; eﬂhylenélr gyelf propyléed glycol, 1,3-
nut oil ui.d ffin, sadium
bwbssxgjml HSA 5510?11111? ogaéty ol HFIeER ISPl 38 dsorgeRlyl ypalmitate, isopropyl

1@&‘1@’6&1&3&3%11&%@9 aﬁﬂl?vmﬁlﬁ?%id‘bﬁgaé\g%f‘té&rrag@eﬁﬁﬁ OSAfn tragaCﬁPth or gum

sucrose, sorb . manni elat’ine and l'ecit
ARGt tanémetrﬁ@@@ mllal imlnﬂl}atth@ﬁm;@rcc@meaﬁ; rwﬂl form from 10% to

9§9%tl§}p$v@11gh?(¥ﬂ @m?lﬁol ourings agents. Wen used in

caps orm psu es may be coated
Some examples of sultable carriers, diluents, excipients and adjuvants for oral use

include, but are not limited to, peanut oil, liquid paraffin, sodium carboxymethylcellulose,
methylcellulose, sodium alginate, gum acacia, gum tragacanth, dextrose, sucrose, sorbitol,

mannitol, gelatine and lecithin. In addition these oral formulations may contain suitable
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wi th conmpounds such as gl yceryl nonostearate or

gl yceryl distearate which delay disintegration.
w@\djoaweqps typically include, but are not | i mPEdAU}06/000980

enol lients, emulsifiers, thickening agents,

preservatives, bactericides-d3d buffering agents.

Solid fornms for oral adm nistration may contain, but

flav@uri@tanticBlougiflgd Sgentdl MARESuRAAL phlefoim tlﬁwé@ﬁula@ﬂlay be coated
veterlnar pharnaceutlcal practice, sweete

vl pwp&w@m ghatiesheerydi ma@?%%aratﬁ | Gv SlYPFfﬁ(b sdlsteasaﬁe. Wgich delay
JRERNM StoPr €servatives, lubricants and/or time delay
age s. Suitable binders incl ude, but are not limted
_ gdimvantaciypicalgl mclude, bsbrae Stoir Bmiteduim temedlennt emulsifiers,
I
ﬂﬁa VB et RO AL SRR s, e
sucr Ssbd foracst fme),ralgzhdmnﬁ;eatms peatyt contrig rbg ace nar liméted to, binders

a?qeﬁ.{ag o llmsi%:rg:aﬁ §’F% e Scfeélglg::llumgrggtg:%ugwgetene?s disintegrating
E&ité’ \diRghtRY ﬂﬁ\iﬂu!mﬁgﬁ %oaﬂﬁ@ﬁg@ﬁﬁnpré@ﬂlaﬁaéb Gib¥icants and/or time delay
ntonite iniic_ acid or agar.. Suitable diluents

AgHs- u@@tabiﬁﬁm gre edide; by are §Ot mitechi gUR. acappgalagine, com starch,
n e e, [
Rl 05 L ORI KLU tne sl
S&jahlabWeetf:mqs/ @m:dudq:gsuag)gm ]gctpm lgligese, asparames qrr(ﬁaccharme Suitable
grgt(iin% ragelﬁ)tg pi%gfuﬂ]e n% rg)llt ! hrgftecw tg t %@1{ t%g%fhé methylcellulose,

Rge or ‘re&spb err avouri ng.

pclyatriyllrg/rﬂgldﬁﬁ@ duac glmdﬁxalbhztn gire, bettoditelriatghtc taoid or agar. Suitable
aci d

0 r .copol ynmers of acrylic nd/ or. .
dﬂﬁ? %emﬁvﬁ? b1 28 210/ BRIk &, ?’%@feersgrb%@u&amlﬁ%lt ggxtrose, kaolin,
cAllAOROL SecivELiadtborae bhleRinPéilietid beicalShind piJsBhate. Suitable flavouring

preservatives incl ude, but are not limted to, sodium
aa@ﬁ& m@ivéie Rutagiet lmites) tsh@ppp%@ph@# ol ofa@@ww%n, SEFTgy, orange or
n, y, t
bR, RAEARET SRR e ARED RSB RIS ot o
cnmﬂ,yﬂasisuaf stydic aaced asd/@arm@thawhlc asigd pndrooltheedtt @sters, waxes, fatty

odi.um chl de or alc talet
TR SRR o R St B hIE LA SPIFRL fa it o
sbdllqm teldzuRp vitamin rE&lIal}&dtnmmlcﬁﬁaf(ﬂ,t a@nrbm)acab nhethyl, pamben, propyl
ition to the ve agen ui d rr'er. .

%F%kﬂresqq“éﬂ}l @Sgﬁ ter uﬁtaﬁﬁ’iq d CaB t 10§ k?flt |37 Gyitok Jimited to,
1ﬁ%ﬂeé’i@ﬁle§’tear§tbl SediCitidSsoflunyY %le@te' sodBANSHlorld or BRSaBBitable time

Oi sunflower oil, saffl ower oi f, arachis oil
delsy asents siclude|glyperd nppmosteatale, orglyagnad distegraje ol |

IOf op ,

3L @P& %}ég?{) %rgg% Iﬂﬁisﬂﬁhﬁ{‘%ﬁag Ic%{rgttgilnyl ecfdc oﬂ)%l to ’the above agents, a
1tqu1dg¢a)rnar [ Siambherhqmdtcamre&; inbledeofut aBuspelmmitethto, fegter, oils such as

HyEnuaPoa OF “ErB e glctise Aese TR ety alechE Sl et it tiauia
PAGERN,S ethytdngd gilyciﬁly tpraﬁ}ﬂeﬂw tgl}‘clom p@s*ethyl,ené ogli/¢oT) ethanol, propanol,
car boxynet hyl cel | ul ose, yl cel | ul gse,

ISRPEPRSIRY b BhSFIChe ey Rlopkals, lﬁm%%endﬁa Pymyes PREFSdt i done,
sodi umsanGiong s a1 ARRhMrafCARP bfum%y b&xﬁ?ﬁé’e ﬂkp%?ﬁﬁg h&Gts and/or
agents include, but are not limted ecith
sperending eadayise n‘én@bteeﬂ@p@fdnfaﬂga}lt%mch@esb@ﬂwarawéth@atqdcto sodium
| y ol I _ _
c?&o%gn@@&%%fﬁﬁ_%% ulrrrg%?@l?eg{#dsg h@’ﬁﬁ% og)rylrgéthﬂ (,eeqﬁlﬁise poly-vinyl
pyrrolidone, sodium alginate or acetyl alcohol Su1tab1e dispersing agents include, but are

not limited to, lecithin, polyoxyethylene esters of fatty acids such as stearic acid,
polyoxyethylene sorbitol mono- or di-oleate, -stearate or -laurate, polyoxyethylene

sorbitan mono- or di-oleate, -stearate or -laurate and the like.
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sorbitan nmono- or di-oleate, -stearate or -|laurate and
the like. The enul sions for oral adm nistration nmay

w0 evovheso9Tonpri se one or nore emnul sifyi ng agentGI/AU2006/000980
Sui tabl e emul sifying agents include, but are not
limted to, dispersing agent8as exenplified above or
natural guns such as guar gum gum acacia or gum

tr agagant bVt 8AS A0 dRiARAR ORI NG AHIRE aédn&‘prlse one or more
admi ni 6tFabl e compositions are apparent to th

exskilsiflying aigents.hBuitabls eranldifping agents richide, but appnel I@@i% tp, dispersing
al %{sngi %xgn)%ﬁ}gigﬁge E}?Jogfl%restﬂ%tﬁ %Tpgﬁa{ﬁﬁga%sé%ag aéugﬁcé\ﬁﬂ ga‘r%zé ia or gum

tragueafitpor at ed by reference herein. The topi cal

fornul t|on of the pre I nvent.i 0 a

acti {)@ Orﬁlé BiPESRATNg d@{e{g Wtaﬁméwgtrag);le fotonas osg@%nesp? ¢, pparent to
tHoRt lskBled in 3RSl aRPhhP AR Hascabad ot here bl dpetiri es(ample Remington's

I ngredients. Fornulations suitable for to

PhammaspicehiScisace.ndfibded., facks Fablighing j G E?:Pyt Fasfqrg 7 hercby
”%ﬁrp%?ﬂhd t)%péfélgnwl%ggﬁat ions suitable for penetration

e skinto the site of where treatment is
r equll‘hedoplsa]dbrralslaﬂwnsl ofeihie predent inyastions cempgise an active ingredient

t%ﬁ‘j’ teirﬁr:e\g }? aq%]% a?rtg%?s rgc@eg?ab?é ochsﬂeﬂ'“ &r@b hﬁtmﬁiﬁz any other therapeutic

ear or
iBgediegts.nFotroulbidenspsugtalelation twpanat admmnshwtlom nthu@e but are not limited

steri] e agueous or oily sol ns o us
top kgl ‘?Fa%‘?g’é qB’rdéﬁS?aéﬁtl%’ﬁ téi)i%fo\; DENC t{aﬁlgn @B‘P % ‘skin to the site of
WHRSH gaitgRht s r}e?ﬁre@q YeMIUSs FifihiehisObtiohs, acrémed, @friteieaidlor pastes, and
and/ or fungi ci agent and/or any other suitable

dpensseitsle fredminigrasion; e ¢, ¢4 Or B8g a surface
acti | }gsgggtlou%ﬂ? %o "the gl'éséﬁgm% théfn ﬁ’lﬁy BhpkiLe! @teﬁfe aqueous or oily

clari trati transferred to a suitab
solinibas menuspmﬂloss efThésegeal, b@orepatrbd bitdisselvingythe éCthe ingredient in an

achi eve ut ocl avi. n

AFBTOYS of utg% Hg Gr gacéern% }t’uﬂgﬁl or%%f} dd?gxcah%r suitable

ﬁrés@ﬁ&ﬁ% dnd o@tmﬁaﬂtyaﬂnﬁlaﬂlrigya aﬁrfaas eptivecageat h’ﬁhsqmultmg solution may
npl es of bact F{}I ci dal an f@ i ci dal % ent d sterilised.

(el (RbICBrSA PHoUGHOR IHITRESr Bpd SPLTh TRy o P ¢

sﬁéﬁﬁs%sn Ha gﬁf&m‘ie@ve& B0 QR laving nEah kanining ahberd-teo°C for half an

| or hexi di ne acetate (0.01% . Suitable
}mk,v@ntbg ﬁ}jratlph,e fodlomysdr by i tEAmsEsF tand (ﬁopgﬁl@élh}t @B naseptlc technique.

)ina(r:nghéjﬁ of B%&ter?cric?al nok %uhg;dcﬁ? a%éhts QL¥EHEE Foo 1&!\15}&1691 the drops are

propyl ene g Lotions accor di n? ;
eaglartcuricy entdtonor mcletaﬁfe O168%)s tienagkenifipr chloride (0 01 %) and

tion to e
SBRbr At ke, 1808 SRR A0 PERARRS T an oy solution
ipenbaivat Big ndt haeked, Fglyieroa,rtﬁlulmlyalditﬂmp ambpmpyﬂem/glycol
met hods similar to those descri bed g ﬁ] ‘;}g*f? % leation to
to tHedtione gegoadingro 81° IPSBEINVERH GRS BT MR FHENL S 8PP
IiﬂQ Rdich:f g& eg/e tanthe ®Hon MRy c%hﬁ)?lsb Ne keelR a@iﬂou@@@luﬁ@h optionally

an agent to hasten dryi ng and to cool &
@kutzm;nng @djactagc@,n and otk pospataddryomethogdngimalar fp those escribed above

W rFPaé t§c ﬁ?ﬁ:ﬁ%&tlﬁﬁ %lyoggr ’Et)tlo%trorggirl%ltlrgérgg h)raaEPH@a%BH ko the skin may
3 S0 chdjdegbatmret het lpmieskot an ageantd lmtemrchrymemd $okoql the skin, such as
an alcohol or acetone, and/or a moisturiser such as glycerol, or oil such as castor oil or
arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by

mixing the active ingredient in finely-divided or powdered form, alone or n solution or
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fornmul ati ons of the active ingredient for externa
application. They may be nade by m xing the active

w0 n@redioent in finely-divided or powdered fornPCEHATZ®6/000980

or in solution orsuspension in an agueous or
non- aqueous fluid, with a gréasy or non-greasy basis.
The basis may conprise hydrocarbons such as hard, soft

s&beﬁdl&ilhﬂarp&F@f)ﬁé B néH- y«?@bﬁé flulde @81HeX greasy'et abh-| gﬁ‘easy basis. The
soap, a Mmugi age an oi f natural qrigin such

as
b H Y COBBRR, M AR B poRaTerSog) qritug paraifigo sl beeswas,

a%etédh@ &%) 'a\’rﬁﬁdﬂégg' »an9dil 8f fléﬁutal/ oﬁgl'ndsuéllr' ah aﬁx§orﬁ1t 8! Gralifis, castor
oleic acid together s wth an al cohol such

onployeyik el rfa,t@@ lits derivadiyes o ladattyrad @mmtqam T wEgyc acid together
r f such as an
“Mﬂ%ﬂaﬁ%?8£§¥ﬁQ¥Pﬁ$gkﬁQ ﬁmégﬁqﬁﬁéﬁggactant such as
sor bﬂ‘hamoﬁmbatlsn anayp dhopoporate hylye metather swdddtarg ssuch as an anionic,

t. her eof . endi gents such as natural ., guns o
TG Pb SRR RS S 4 OGP costat &F et BMefbpleng derivatives
thekdofC as&speﬁdlﬁg | dges , sueh Chs Ol il ighBs S delBNbse 8&t6ALRE or inorganic

| anol i n, al so be o included., The conp05|t|ons

may
I%F%@lsb%whcﬁﬁ sificapeque dilicastand 9tBetningredisnioRishens, lanolin, may also be
idelhlR@gones are generally derived fron1phosphollp|ds or
other lipid substances, and are forned by nono- or
mul t Che ammsatnorﬁym}a@le@bt pdmindstereg &1 tiesformh af ligpgomes. Liposomes

e S ke A SR R A o bl s e formet by

nmpabﬂ ulti-lafreilad hibgirﬂedl hqmd@msals:mat ire dm)eﬂ;ed ﬁham aqueous medium.
sone

t
A o8y it PhusiOlogtcRlY et apns i Sedle Jhaf grpbfE T forming
11bb§5n§é‘§ @hebd NSedPhapRhipRkiHsnam I?)B%Iﬂé"‘f&ﬂh%‘idyd&’dntam stabilisers,

cholines (lecithins), both natur and synt hetic

PIGEETBIest SXCARIPTHS Pn%aseol#@s Hireepmeiraird Lpids % thg phosphejinids and the
@4 ﬂg‘[ll(gﬁ' chi cﬁe@ (F‘;cﬁlﬁﬁ%s bo Iféeﬁ{r?rﬁﬂcs?/nﬂl%tlga%tﬁdﬁs to form liposomes

scott In Bi ol'ogy, Vol une
amcladne‘m m et andiewrofaiidg, toNhi, Sp(emlm)afer@ce 38 n@tie @o: Prescott, Ed.,
n ent o e

I Ye S N SR R SR S R I OR R
s&f.ray codtefto by ehltiilieieopoytal he(rBE(B)y réerdneat i ves. The

additjon of PEGto proteins (PEGylation).i |1

cst alihf SHBRONESHOMe] OF aatieald e wESp ety Eas ghee! PEC)
dE@ 85 @ TR RldRidhSef BHEE %yotelﬁg gg@@yla oﬁ)hielarw@ﬁ tét8HRMed method

(Nucci et al, 1991, Adv. 6: 133
fovadrcrsasingl the eksmiat Céeaévnwgéfﬁ zﬂf |Pé‘PFCW§yth5fqbﬁdP%}6@§mg their efﬂcacy

t S il e

CRLSENE 20 ik gl Bk BecafeRAas yepcys ofpGytaion my
irmligtee pteiater kiabylity of proteiesn ldystased Snefuhbgdndcity eﬁlw¢¢d snlubﬂlty and

Dru ar get s.,Car di. ovas d 2) .
ISP et SECEI (OO E Reptegsi 1k (B e Targers
Ca@%bﬁ@l‘@}zémﬂdl digoral €:thak SP]EGeﬁhold@tlIés QfoRtHds the basic repeating
accordin |r nol cul? %e PEG derlvatlve
spture o &b‘;‘]?‘ B CHTI ép Llgsgified éqt@ %cglpts Resqrding to thelr molecular
weysh qﬁﬁ’@ %@1‘1%’[&@9 hﬂé%oﬁj u%ﬁt@d kD pRRIRS B incleliRitheit H?c[rt@ﬁygﬁmlc radius

in half-life is direct related to the size o )
apE@ gﬁaﬂ:ﬂﬂ teirdnereese(ishelfflifeliy dWcﬂz/oalatedcﬁqrthe siza@f the PEG chain

oV : .
RSB, 00 D, BRSO b kgl iy 112
m cr dpar¢dnaposgions may also be administered in the form of microparticles.
Biodegradable microparticles formed from polylactide (PLA), polylactide-co-glycolide
(PLGA), and epsilon-caprolactone (é-caprolactone) have been extensively used as drug

carriers to increase plasma half life and thereby prolong efficacy (R. Kumar, M., 2000, J
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Bi odegradabl e m croparticles fornmed from pol yl acti de
(PLA), polylactide-co-glycolide (PL&GY), and

wep®ranvTapr ol act one (-caprol actone) have beePCT/AU2006/000980
extensively used as drug carriers to increase plasm
half life and thereby prolongbefficacy (R Kumar, M,
2000, JPharm Pharmaceut Sd. 3(2) 234-258).

PMust mamzé‘emesch a2 beenss)onNntdaitidsohavehBeddefdrmalaed for the
of a range of drug candidates |nclud|ng vacci nes,

daliebiob s dangea B caialsy dne IugigsEAct e B g, and DNA.

MW P 8RR doMRIIRRY ha% HYAT dRERpE! kdr\«%msug Q4ERSy routes including

I nc udl ng par ent eral subcut aneous | nj ect1 on,
parnmtmaﬂ/ srtouBnEnjsenjetom, aihvendvalize¢tomn, anﬁh@laé@mposu tions

ey S0EBRAL B LR SRR Wi ffomosed o

ST 0:) nacxetem hsoentyraie (SAadBNiand swgatmm tsslvamtxbm peganfeobolneits mixture.

RN ORI LN L —

tﬁémmohkbeaﬂdeél@m@wmh@relga% Buté. $MB\A1@IaI wHNRWwif #ed additive. Itis a
additive. It is a Ve[afi/ hydr ophobic, fully esterified
verydwyeepheleiei ity ievlerified sugToRs eR¥plIea#f nQsRing} satio of six isobutyrate

%k%g 1&hfou %’Q oy 1‘3?{%'{1%%@5 N P Foes Mot @ry@laﬁ?z@ e bfikts as a clear

es°not crysta ut exists as'a cl ear
szcmsdu;md i h(hxnhg MIB wigh Smlﬁnmqehtlaalbr?@pm& argaigl solvent such as

oI vent o]
tzlrau& o& ea@/é %chbgl CRASSH tg% gsc?gt%/ ?ett tpﬁ '?nnr(ﬁu% ﬂiﬁga@ﬁjly 1o allow for
1@%5&‘0&10! ARt dcyive Q)hahh@jﬁud fieul 1hgijeétghl ﬁ’gty ?amﬁdi toethe SAIB delivery
phar maceut i i ngr.edi ent ma e added to .
vHare B xR sORGO oF mhagpgoR dparyghens:  Bepdhs fapulation is
idj éUté'ﬁJélﬁ)‘éhﬁﬂéouswhﬁﬁ doenf @frfdéPtrbAnhé fatrBl SCdvEdg the SAIB-drug or
subcut aneously, the solvent diffuses fromthe matrix

SalBoiaigrgolymsT SixBregiie setop aSAR B! HRLGIBEIZAREPt mi xt ur es
to sef, L{He rﬁ@sek Nofithd! ér@&% nlgvélﬁﬂaﬁt m TQ:ruléshgnd agents may be

pur poses of resent invention nol ecul es and agents
admynidiered dmi mb;aactsr & compesitiyrsceithensherapgubisaliy onspr@{enhwly In a

t her apeut i ca ventiv t he

R RE Ao e DR s i AT highay suffeing from
aFtﬁ%dfa@é’ltm @hraﬁ@lmt sufffodnit @ chifeosn at dhs Qﬁﬁea,llyl diregn tiendisgake and its
sufficient to cure or at rtiall est t he
cgmpligationgn dlhe compiq a@q@ﬂéﬂo %‘ﬁaﬁ f 3 ailgplp or agent

sPIFRWNER AR il 188 phigie. Mol ecul e or agent suf fici ent
to effectively treat Phe patient. Dosages The

therapeutical ly effective dose |evel for any

Dgggcqelscul ar patient will depend upon a variety of
ors including: the disorder being treated and the
sevellht yhemzﬁpduhealua affecties dosadevel rﬁtlyan@fparttnalamhmrm ivall depend upon

ag\%g{%% St l fors ngtg{]r% &%n(g?(tsrhg tgegl%g? gﬁg&&g f\%{% tl%lf'] Ry argty of the disorder;
aB@¥itye bf thet ﬁl@ldchléeoroigeﬂd @hlﬁjlc@%ﬂ aﬂieoébmﬂd@ﬂlohoéiﬁ}ﬁoﬁd the age, body
admnistration; the ra sequestratl on. of the

vragcganerab healtie sex al%dn@emﬁ%? pafienss the figne Qfeaé#rﬁ%ﬁiraﬂon the route of
aQﬁ1%9§tréﬂﬁ>ﬁd tﬂé‘ra‘f@@?'s@@iés@éhd?f of Q{enﬁllo%ﬂfead)r Wb B Qiuratlon of the

treatnent, together with other related factors wel
teatnt druge dsesl e corabieatil PT egincidentak with thﬂdtﬁa‘an%, together with

AR Be1alRY eL ML WAA KEXRENL TRALGL on, to determine an

One skilled in the art would be able, by routine experimentation, to determine an
effective, non-toxic amount of agent or compound which would be required to treat

applicable diseases.
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effective, non-toxic amount of agent or conpound which
woul d be required to treat applicable
waelr®eas®ss General |y, an effective dosage i s experABzhOb/000980
be in the range of about O OOO ng to about | OOOngy per
kg body wei ght per 24 hours:2%ypically, about O OJ ny
to about 750ngy per kg body wei ght per 24 hours; about
O. O Gendrallyahn eeSDRdbs ey is kgpdeedyto Weiif iie page 814aHb©.UO 8001mg to

about O. Il ng to about 500 er kg y wei ght per
al}%‘&ﬂgoo%Bﬁtkg@qdﬁ@Vql@té’Sgg‘i ﬁ%@ntgplﬁé\‘fy, YOlnes @h@(bo‘lt 750mg

p&ekrg b%ﬂ M}% ye 2RORurd; - 265% d. @hﬁ@%bo%@%? KEShoR9 %lght per 24

hours. ‘More typically, ectl ve dose

hqnafng@oné Odspeetat eput §0pmginer ﬂ%equafn‘g@lghfbmrt 24 howg, ehwut 0.1mg to

I

waighuperlzmrd. Mab oyticablyman ﬁftﬁerctlhg dbmiymgwsls ghlpeqgpet tod# in the range

1?4‘“%2%% outa%g}g Berglfgggt 25 :2.8 bOdQI kage Btggbmg to about

1mgbér 1tgelsod%r4w&igw 2ahufs; 5b&ﬁg arﬂg &bawm ELOLE p@ﬁkg b8dy weight

bod per 24 hours; about 5. Ong to about
Pt Iv@rﬁb cﬁég)utm}e%stto ﬁb‘?u@@%&ﬁfé(g bedy sysigltinee g, hoﬂlﬁ‘: about 5.0mg

toeibfoﬁt:g(blﬂg onﬁgg‘g@dméﬁgﬁﬁpéé@ﬂ%u?@ QHdut SANABAI AUt ZOm% per kg body

Cenerally, an effective dosage I's expected to
weight parRddioots; abmu 5028 tombatiolimEpaTkg/bede wepshs per 2¢bhaprs.

abou %?1 @g%ﬁga}qlugfﬁecﬁgggﬁagmmgpégg et§; @tbé(%)nﬁg?%zt cf%%erauy, an

efﬁémme d2&etd axpected e be imthe rp)ﬂ[@fcﬁ‘raabhwfafmoa]buﬁﬁn(]:n@g/m preferably

B30 GoOml g o SLI L e Mo eotn Stk 004 ot o

pl%ﬂs@lﬂjl? adHoanND5 tdhabbite 250 Wkl Berd PreftaBlydub@iti M to about
di sease state. Further it wll be ag%zlazrent to

2%%%? %ﬂdcﬁtlﬁa‘wyn glorg prefegahly abaut 75t geout a0

QUAN{fival dd i

det e?%él Y gn egg% gépeﬁégﬁg%é%%%ﬁ% ﬁgﬁgulgﬂ se%)g Zhe duration of
tf@tdaieesmtng t r eat ed, the form route and site of

adm qpi st rati o and th nat ur e of ..t h rti ul ar .

i ndi EI o 1tb\gﬂn86 tap%ar?lgt dto 8f Ol'dl O%% %xe art that the optimal
qmnickt hncbsl]ﬁcmg of hmhdldtlzﬂrchslsf[@d wall be(mteemtned (=1 the nature and extent of

t echni ques o be ap a{lqaent 0, ane

W |
s fierse e HeptegBe S enE Boh Sto S ang he nature of

tHe AR IR tindiSHEH Rng tdRed)URRE! sueh offERm &ndiths can be determined
conposi ti oge@l?@ en per day for a defined nunber of
g

bﬂ&?@’eﬂ%‘éﬁ? B& tai ned by those skilled in the art
t
e A R O g SLIER 8h ETUAN cous of

present
treaiment, isoch ad, she ocumbengl dises of He m@ozsﬁloa@mrsp@ daydfm a defined

| sts._o n t hod eni ng
nfRRE IR Zathe ERBoRLow TRoERTgbin BF o SpRReRMhrional course of
tregarhsdderanitht@attegoni sts may be specifically desi gned
or screened according to their effect upon Toll-Iike
receptor signalling and i nmunonodul at or

Cpn10 agonists and antagonists

The present invention also contemplates the use of agonists and antagonists of
Cpnl0 and methods of screening and producing such agonists and antagonists.

Cpnl0O agonists and antagonists may be specifically designed or screened
according to their effect upon Toll-like receptor signalling and immunomodulator

secretion.



10

15

25

30

secretion. Aiitibodies may act as agoni sts or
antagoni sts of Cpnl O or fragnents or anal ogues

wa b@reedods Pref erably suitable anti bodi es are pPEpPAD2®6/000980

fromdiscrete regions or fragnments of the Cpnl O

pol ypeptide, in particular t+#se involved in

conferring protease activity and/or partner or

substAmaibedies mﬂywt asfipoafits @entagofiprlo®pall §,ae FdglRnts or analogues

cont ai ns _at ast_ about 5, and preferabl, | east
theygel Freferably ﬁata%kq Fdibogjes ﬁféd%el?aé‘?J Fra ‘L}%ﬁ’i@? &egions Qriragments of

tﬁéj Cbﬁt?d Eol??éﬂti@l@ dineﬁart‘{uula{r th&seiBAsliddy m%’f&ﬁh ?&%&%& activity and/or
hose s he art. For exanpl e, an an

mﬁn@cmow@str%tmbnrbb@gx Atnqu‘tlgmlp ;Cméﬂtpabmen@dmtams at least about 5,

g the hybridona
gg@%énfg%g}d'y élgtgaﬁ)iog{egg?{ﬁg m%{:?%()di es- A Laboratory
ManuMgthddsr lfoomhaagdlelnﬂ'rm ofegistableCaltitlo&ps iwiljj bdarebdity appreciated by

BRaFaeY ¥ bt rorbe Pt BowmCaR DipeEiapel audieg: Dpically

copnlifihg Gab fpbﬂQﬁiE nﬁnaﬁ Ibe P06 Bsih ) EeCRfbridema feleldl Udescribed in
that provides for the production of antibody nol ecul es

AMihodissiubioretery Mppped iHarlow tande Ly, Fdsuskald Teipg Harbor

La@g}ay&? WRe (hygyi doma techni que originally devel oped
er et ah; 1975, Nature, 256:495-497, as well as

t h e tnicsence ée Hrei mq@rattmﬂmmlmb @ntibompb ditgeind toward Cpnl10, or

f%la%@%@jc gy gn (h%ﬁ.\%b[%[g\ﬁ% eug# tegg&n,gﬁg np%cgesﬁgy glre (ygg%%ctmn of antibody

1nmlmﬂem’my1 caltmnals esit hllmdn&mlt(lﬁahey Bé usdil, TheseMoolnde dtreahybridoma

el el P Hd KR o R0 T By SRR T g el s the

tHibMAaS tRBRGHE Bl HuBthnbB-EAL f}fybﬁbl&ﬁaoie'aﬁﬁlqﬁ@a@(d‘zﬁ&‘ QR al., 1983,
such as direct transfornmation of | ynphocytes with

Ioreagosy c Tokax, br2)k r aik o tEBW- hmbflﬁorebsteéhlﬁq%rtp produce human
rﬂér{oléﬁmalsﬁﬁlboﬁleg égoM et%?l hrg l‘/\?cfno@ionapﬁntzw,a%s Eanger Therapy, pp.

Techni ques
TRAA6, Bden Bs LasndIng, éw&5))I—IJtrbmod@};rasﬂbo(dyaﬁQ()ucmgmibhmes ean be created

b?etechxl\{gl?e%p rtggru g)iarﬁgu%% %,y% cﬁ 5 n;glrerc?zgr n\slﬁr%#mtnhgiy B I%fmphocytes with
AMOOLEREO EaJA ant irbedigction witlo dpeteih-Barr mmells OB®e, a.g.pMeSchreier et al.,

RS AR AL (Rl eteraE M TR GRS and -l

wurmoalag'egmm eARett A OMMBhODbRY A@ﬁbba@@' @ bggyeof , or
recognition flactor, or an ori gi n-speci fi c DNA-bi ndi ng

porti oﬂntsﬁ@if@éfa a pResRs 66 peesluping ubyhriglomantpicvbieh | the monoclonal

a‘ﬁgﬁb&p?y g 5%951@5%: (?tjy BtﬁlgI !1[3 gpr ﬁﬁ‘uhg nce?ih ﬁ{l?‘ ds fused with

ent’l hei'r eact
lplmeb@ytesr@xta;g@vd frpmrrthf: aplear ofindnarhmak hyteribinynited with a recognition

i t.. spec transcr| activity.in tar L
QAP BhbigEE ot BEmoTat FEbBYIBEER b 4y, His iR Ryabinding
por g thierdoflv €NbiridBrma & PrddRcing Ao ack1eyal iaRtibodt #se@ildn practicing this
rmnocl onal %tﬂ% i.doma, cul ture conprising a nutrient

UeMmeEORE Rl ARy ek %ﬂtwwrtlwea@émt&ﬂé%pr&ﬁw Bs@gnition factor
a!i‘i@'tl%iﬂélﬁﬁty% st @Freefmr&aﬁg&lg%eﬁm%ﬁv@m%fgfef:&élm The

culture 1S maintained under ndi ti ons and time
peri od A unenasianat ahgpody useful in practicing the present invention can be

produced by initiating a monoclonal hybridoma culture comprising a nutrient medium
containing a hybridoma that secretes antibody molecules of the appropriate antigen
specificity. The culture is maintained under conditions and for a time period sufficient for

the hybridoma to secrete the antibody molecules into the medium. The antibody-
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the hybridoma to secrete the anti body nol ecules into

the nmedi um The anti bodycontai ning nediumis then
w@eodoreedoexl. The anti body nol ecul es can t hen bePETIAUL®K/000980

i sol ated by well-known techniques. Simlarly, there

are various procedures knowr3%r the art which may be

used for the production of polyclonal antibodies. For

dohRirfi@HeatunOf tBén lctte@P ThOapbI rBsIatuledanlibelybe further isolated

vari ous host_animals can be i muni zed by injection

by Y H -k ioieciqeest r agnent  or anal ogue t her eof |

| ncl udifgnPUhed ke Jldrf&lg g&&&@&hﬁﬁ% inAR¥Ert \ﬁlﬁ&pﬂn'é\? be used for the

chi ckens, mce, rats, goats, etc. Further,

popdiciop ot fy pelyclodel @ntlquaf@ne for ofhe apraflogiien of e&n@dﬂprdénpolyclonal
[ : [

B ERHIRIoR Bl I BIRBALS SR AR B¢ rogmen

off Kinbdo gud\tisscofy &rcilmxlmg bk mntalnhmdmyhbxees,; %d/s,t bbitg rohickens, mice,

t he .i mmunol ogi ca esp ns i.ncl udi not I imted
i S #ieaRmePaLs; % ‘g‘ﬁo('e 048 E?e Aemat ﬁe‘f"&‘fog“e thereof
cSHCiE 86njatadd fd léHM AMANIEERIE | cabtidr] RGL, BE&HhY etuP AIRRAGRSBSA) or
such as I¥sole0|th|n ["'ur oni c ponoIs pol yani ons,
€ &%ﬁ)

fﬁé]pﬁ E daxpet bemoginsg ABghatous |aﬁ:blé{ﬁntﬁ BHO A §o increase the
1s %ﬁ[g@@%@?&gk %nasg,lnﬂlcfgﬁ%%m tﬂ%)ﬂel:iﬁnﬂé'%t?{otﬁre oﬁ@le‘t@’ i complete),

erl n
m‘i@pgﬁh gtlastdy asatvpirivmhydSeidse minfagefaotive hé)staesﬂsrsedh as lysolecithin,

0 . be [ h 4
Hl% géﬁééﬁk e V%a%llo% %éptg@ ﬁss%qugs}/%ng,r Y{%m rB%et ]?en&ocyamns
dmmndmeQfalﬁnpotmmillgalseﬁy huﬁmhuad@vahu;t smheasnBCGJ (batilledCalmette-
(f["f'ﬁ‘iﬁ’; (L?J goassa ELI SAs (enzyme-|i nked
BEHELULLHG PUYUHdwi ch | nmunoassays,
| MUNRERE @RI the &%ﬁé’d’ Sntily i his | N aloRGIIRhdRbY O variety of
reactions, 1 munodiffusion assays, in situ

tpqhaam@&sl@ay@ iVt &.n bisayss forpramipaspegifie binding tof giéibodies may
iRGGLUT IRt AN AGS ai¥rﬁ1tec?°fgjl ?%&ﬂnﬂlﬁﬁﬁﬁgé gE] %EMCS? (enzyme-linked

I mmuriof l'uor escence ‘assays, protein
1mmmmwbautaswhcsamiwsh asmysass@rsdlmmandradaen@s‘@ea,sséye; gel diffusion
ubel rent Proto
premﬁ}ga[tlog ulleg? 1085, naxaynoc\/gfﬁsmri as%gﬁnlr\/@lfueynguggﬁgaysi :}N‘ies’cem blots,
presipivéviok) . réetibhgdy a@glmﬂman@nrra)asdagzs detcompihddy Viikitid assays,
.of a glet ectabl e | abel an the ;@ry ant | body
RMRUEONEPTCHRANGS AR, amt?laof’d@ssm H@@tﬂé%ﬁtl%carosborwlﬁ fifays, and the

likfe (bées i AP, Wukibed eSEC Qsﬁg afop4 208D oEols ‘?@Qfﬁﬂécular Biology,
propriately Iabell ed. A variety of

IS
\éfﬂel,kJﬁbWIEW &penglpc. fNﬁW&@Irb):tAh@de’ oadieg may bﬂ detected by virtue

4 TEARRRIAY B B Rube ARORR R 1S RIER5 My b dtord

tggairtus t ofGisn [b@dmg vithr ageemdagr alaiwuygorereag\fmt ewvficinas appropriately
i ndi.ng ,af f 1. for nl O. Prefer t-he .anti bo

ST et S5Ot ab AF 1 (5 GF SRR Ofying in an

igheaiogssay had arbaithin H255cbpelof tHOpR st @fﬁx%hﬁbﬂl y greater

than about. 106M 1, nore preferably still greater than

aboutThedniibadiaeg fﬁ%ﬁ@@ﬂﬁh@tﬁ@%ﬁﬁ@ﬂ @aawt epnthara Haguent or analogue
RO8M Has biklling SFiFSty %r @?ﬁﬁ’ rPI@&raﬁ)lys Yh 3R 43 TOURLeREnt #kreof) has

anti bod accordln prese
blndmg affinity or av1d1ty greater than about 10 M, more preferably greater than about
10°M™, more preferably still greater than about 10’ M and most preferably greater than
about 10°M™,

In terms of obtaining a suitable amount of an antibody according to the present

invention, one may manufacture the antibody(s) using batch fermentation with serum free

medium. After fermentation the antibody may be purified via a multistep procedure
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i nvention, one may manufacture the antibody(s) using
batch fernentation wth serumfree nmedium After

WO ecomeetoss i on t he anti body may be purified vi aP@I/AU2006/000980
mul ti step procedurei ncorporating chromatography and
viral inactivation/renoval st3ps. For instance, the
anti body may be first separated by Protein A affinity

diivdtiol/re@bvandtépsiet o ektance, the

lg&&gar@éé&%gvg@at@gquﬂw il LhERlAdive sk

I'pi d envel oped viruses. Further
aptibodyi mayitenirst y«ma&md Yy Byotaini Srafhndy @btmom@%ﬁgﬂethen treated

L

tppicalfy eyl agiohiang Gbytldsl’ayxdhengwhrbmatogmphy gy teengsed to remove residual
fornul ated i

9% e usi.ng
BBl S0 i Ap G AR s SR Bar i PEISE, SRy may be further
piﬁl?%ﬂldnﬁei@nﬁﬁ‘l@teﬁ' in 0.6 Ezﬁfn@dlsﬁfgdgfﬂlﬁ:lnﬁﬁ@edoluﬂ@l@nl’ﬂteﬁfmmulated
and antagoni sts ot her than antibodies are. al so

lnvélﬁp@nenaap@mayﬁh@dmt%tsed anbyiral diligred avd 459nsst nay be
' de”tAag EF?S% Q?ﬁ eﬁl@agr%ms d dt¥erltRard BltiFodiciRteAs nt @X A candidate

with eceptor, and optionally a Tol i ke
ageniBpoDANtagwIt sty | ruidemtified by @taaiuhtyatpefoan eaolepuler gamplox with a

fﬂg} hgelr}tgc’f?% gd grtx) cipgg tﬂ A AL OIS kQ r YR on‘?étsr Ffﬁgper a candidate

r conp ex co
dntabohlst hialyeeridestifiedrbyoan aolrrm fo-prekemt pe dﬂsptm rfomgmnnsxf a molecular

Techni ques. and_procedur for identifyi nd .
e soeprien Bl A TG v aF & TRETR S Resip agonist
t hosepgihilh&dardprbORuddstfor id@ﬁﬂlﬁ]ﬁigrwldspibmgggcﬁlﬁsts and antagonists

i braries of nol'ecul es such as synthetic che

41 bredk keasvrs tre Fhoge slifad i dtcotth apcliipe feresaing B nl’rh!i%réqs of molecules
s%%ﬁ'asét it RGE G88k 3,%1 (1’1% ;ﬁeﬁ UGkl %Qlco%‘imshbranes computer assisted

assi ste and/ or desi or nore
:icmadutg ohatrudiiap igwbases, ¢cen1fru’u¢reﬂ$elstev1hnc Udm @ad/or design, or more

TR g ) P RUBL 00 Ll B e

r ef eTigNERsdnd itveatiboWilbnow Q)esf’ﬂﬁh:drfde@crﬁ»ed I gt'eater vi/aﬂad tby reference to

shoul d not be_const rued li mi
Sedpdovsing SRS it FERIRIEh W hﬁj’ﬁ%v@gy%ﬁﬂﬁﬂ%ﬁtws o fhApd ey limiting the

%@ngfﬁgrm‘te@gogxperl ments described in Exanples 1 to 4
reconbi nant human Cpnl O (GenBank Accessi on No.

X75821) was produced in E. coli with an N-term nal

Al ani ne residue as described in Johnson et al, 2005 {J

Bi ol Chem 280: 4037-4047). Pg ;(ént,l?egmas determ ned to be
>97% by SDS- PAGE. Frozen aliquots of Cpnl O were thawed

only RACRLMdn®huk&n BpeI0 AU Cpnl O bat ches showed t he

sane nolar activity as E. coli GroEsln\%1 Lnedlf%% h

r hoda%s@ereéﬂpéﬂﬂ’ieﬁé deseried akKamplst lsKodnelox mant human
nf)(f dfuﬁ}nAFcfeﬁ&&? I\ﬁﬁtXWi;Q?j way pRidubsd kMo cbi vwﬂﬁan N-terminal

ese C Experinment's were carried out

to
Adﬂlmnememdue hfed@bﬂb@i lndbh@nle()lbr?-’o@ﬁ &/ ﬁmi Qiheri 259:408 7t4947). Purity
anti.viral Ki it be(]lE
gf&ﬁndﬁ‘i nglgFfiﬁo ﬁ% 59‘7:0/ by §I§I§ %%%V\EAE 1 ﬁx(oz 1'1\'*3?1 ?PanlO were thawed only
ehcel; to ed. yKll@;ﬁﬂOlbﬁtdhesssmbmdnbé yemyd mdldr lactivity as E colz GroES in

%gl % percL%e ngqu%ger %ﬂ%ggzg/ts ?(gata nottstﬂ r I ne

Example 1- Production of the antiviral cytokine IFNB in the presence of polyl:C
Experiments were carried out to determine the effect of Cpnl0 on the production
of the antiviral cytokine interferon-B (IFNB), when administered in combination with the

selective agonist of TLR3, polyl:C (polyinosinic-polysytidilic acid).
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(ATCC Accession No TIB71) as described in Johnson et
al, 2005 (J Biol Chem 280:4037-4047). Briefly,

WORRN2BH60F5 cel | s were seeded at 2 x 105 cel | s/ wedT/AUZ002/400980
wel | plates and cultured overnight (370C, 5% CQ2)
Reconbi nant human Cpnl O (at <¥ncentrati ons between 10
mg/ M and 200 ng/m ) or buffer was added to cells in

dupl iRxglefinfefts #efko Udilﬁiuf:tékﬂ awed bbb em@cddpliage Needlf hne RAW264 7

AL A epdionn s B VO%Escr,ﬂaeﬁg}nD'ﬁ}%%eﬁrg ot 22803 '\ P%ior chem

RARRBNAIANY. SBWRIE, Rﬁwmt?egelﬁr\ﬂeé%@édé%eﬂ zf £r10? EMiddwell in 24 well
| evel s using a specific ELISA according t

Metrufaadt avlgired ovesnighic(3DRs {%CatOub. R@a@obmantR&mnan Cpnl0 (at
NS e RPRE D118 D0 g oE BOME: el LapthPochs i cuplicate

for 2 borstfhBowed bythe azid[tmnrm"qmﬂ]ﬂsc (tﬁﬂ-lpm,J Hmtlvmmen/,vlSlah D1ego CA)toa

LC |t 92 / m _of
B8 e Bhation ot 1, wefRt el TG GpBeratipe redngeected and

dnalytséﬂefoa IEEp Q@ve@&f uﬂ@h &hecRIAFLISMN abrdiRE fAShIECtHRSS Snstructions
Cpnl O from up.to 200 nmg/m resulted in a

(Gakléfae‘b?éﬁeénﬁ&%wﬁts@é Imquléwpgh% Nbin the

cul t WEHSWRSHIFE. @fens u11§tﬁ1§’19§ﬂe@ w&e&vr@ém H?é’a%led 95 d%QQtame IFNB
pg/mM 1 FN b at Cp npl e

inlotthe pmlwr@ﬁumme gg@eullat@wethmabé:ﬁ 8t mﬁeugfml resulted m 292 pg/ml

t.ant nt
GNP BB LA AR Go FOLRR0E I BGuRRR h FReitieneg,of Conto
A pf 1n°fea$mg ﬂﬂﬁs}oﬁf@nﬂ@frohﬂl(ahg/aﬂtupwlzoal ugﬁﬁl rewﬂteﬂ in a dose-

et et i SOt LR et bty depgfinga gaximun

é&clom@@bg/ﬁﬂ\wmsaseﬁﬂ@gmlmpm% well plates and |eft
for 4 h at 370C to adhere. Duplicates of |IFN standards

and test supernatants were added to the plate in

serm 1001 O exil bt aBesFE Rl 00Ps orBiaeiar ds

were such to gfve a range o vit
104 Mbereell curh@ferﬁlumreamts oib‘rwwldaﬁrcud tmmrlgimtsfmcriﬂ:ﬁedhn Example

E RS PRl OB 4 B a0l Sy post! SHEVHE Setvity ota
ty]besgmgrfeuiart mt@sd)gxg@l g(?efagz;gmpmtce%f}feggf&aaﬁ&d] (CPERS a@i@g/ts .

t
cont STIEY: 3 *dtipik Eellsevergapesk d%tP|9§ Wlﬁ Blstks BHirth forRat 37°C to

ddhere€ TuphibRed SRFANtad RrdQnY GesPSupRrifa@ittd Vbrefa@ied®h8Plate in semi-
cell death. IFN titers were detérm ned as the

lekfserrl difutions-ofhe gilytiags of gien¢rsdsercsueh ingivera sows of IFN activity
l g4 t |
8 81 19I0lBh, L My IRLBEL g o S o was

reidied, end SemGhFQresteduistveds ddded i thgrivéliscatnt titer 100 times that of the
se r Si v ncrease i.n th releas £ ~type, |

RREPERBAES el Rl 166 TR nr e ppred for cen

V@ﬂﬁﬁ@nC(Evelfy phtey béntaihbe datplidateesdntofctells axawp!c@Berl IFN or test

2 indicate that adm nistration of ntOin the
SHB?}P%W gLy e\ F‘&Pmi“ﬁf %@?@ﬁla\%ﬁ@?éeaﬁl r BN Hieey wege d&&qr@gled as the

d@ﬁb’enﬁ@tl()@'cﬁ’w ito ProVE HrERAEHH %b% o tc@ll@ r;‘é_lﬁf@e cr National
agoni st result in the stinulation an enhance eve
Ipstitaigs jof \Headth s,trmﬁgm 3p02901511.  As 111ustrated in Figure 2, the addition of
Cpnl0 resulted in a significant dose-responsive increase in the release of type I interferons
(to a maximum at 100 pg/ml Cpn10) in the presence of polyl:C.

The data presented in Examples 1 and 2 indicate that administration of Cpnl0 in

the context of a viral infection where viral nucleic acids may be released, or when co-
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Exanpl e 3- NF-kB activation in HEK293 cells expressing
TLR7 The ability of human Cpnl O to nodul ate signalling

wor@70@9STol | -1 i ke receptor TLR7 was investi gap@€dAUZ06/000980

t he human enbryonic kidney cell |ine HEK293. Stable

cell lines of HEK293 expressi¥dy both TLR7 and TLR4

wer e established as described in Latz et ah, 2002 (J
Rinthisteherwall & RS 4gdni§433ulbincths sgarthtiontod aA6ermeAded level of anti-
plates at a density of 2 x 104 cells per well.
YﬂﬂP?WW%ﬁyovernlght growt h, to enable deternination of

NF- kB activation, cells were transiently transfected

with an NF-kB-luciferase reporter construct (as_p

Latz et atExamwM NF-ie83 agtivagiasnin ﬁEK29M34xmsmg TLR7

conprisin tificial pronoter, conpose
ol ¢ b0ty ot RemienCin fbte Tarduiaes algé%gﬁ%ygﬁ Bf Tsﬁ -likggeceptor TLR7

Wad i%ﬁ/l’,éﬁglc\ﬂé@'lﬁ ThARGM AT @I%bryfoﬁﬂ:elhhﬁé'y Yt find HEK293. Stable cell lines of
constitutively active Renilla luciferase reporter

IJEka3 Fé}pnewmgwbofbuﬁ&? and fTLRYewers| ¢stablisladnisgiascribed in Latz ef al.,
io%‘éO(!TPizHﬁ ke;ﬁ'é%%r he: on@@? @gégdgé} ?rl{ltgr%d\ﬁél?p f8 £8l cie%sny of 2 x

concent 'one
KI* nelts apee owell. y Ewltdwmgl @vefnlgltnegrbwlth obevi etglbld Ideteﬂfnimtlon of NF-xB

i SEHC PR aE AN BROE OOt 117 NBO TG Gt g geporte consruc

ﬁagquSEétz dthel TRBR, SPIBSI CVem Ao Te34-47843), compnsmg an artificial
[ pogggl ysaccharl de (LPS or theK%r ot e| n. ki nase
RIEROLEAt OPneRest BEI2 maltimgy qfst AYEs«Basiies edriting @ﬁmsmlbyf the firefly

M@ﬁfel Qe &k OcBéétHér wﬂﬁ'l:ﬂl'e %&ﬁﬁ&tiv\éﬁl dcVe Wil N8 8 ferase ;eporter gene.

determned a quantified h post-stimulation
meas lEOélnwmg o:fultum:uorfetms @eléttqvxstmlghtumec@nbm@nt human Cpnl0 was

rase cofdj t
E{r?gﬁl& {.ey urtgrﬁiés3 |cns r uc% @%@ ? %"g@t%@ %gdlgg ogg/%}l) glgrl]eé alone - or
ﬂmpltateeusly a&d‘éroﬂewﬁt]nmfmilletvﬁrg (h%éf]klk’h scEEbdm'B)agoﬂih'id{emqulmod R848, a

F e Eea I R ol bl BRI PR S0 A, the TLR4

Rl a%lﬁnétﬁx@@blyﬂ@ichﬁ[ﬂems ok tlhd@ﬂd)@&ﬁi kidaBe @ﬁtfv@ﬁﬁ iphorbol 12-
the TLR7 sel ective agoni st R848 at concentrations

nERgRad SraceiHePyhA) b xovam fia@@dd nore than 5-fol d
acti wat.ian a&fva{\ﬂgn K)@asvﬂh@n e Rfmiddavaie uéﬂﬁffeBeS R E§§ Rffulation by

of 50 mg/m Cpnl O this activation s reduced
mpgstirexiant tod] ciferpssl alctlvm{amﬂ@ tlge- Del- kanﬁmaevéssaanReporter System

el I; I
EERABY & M PAREST shdoftoly (E-BRL Mtisth WYBAe o plate reades
lnecephaer (PefkIn Waseral so i nvestigated in HEK293 cel|'s.
Assays were perfor bed in Exanpl e 3. Assays
or & T IR B EIGS, R SErS AU BAGHE SRotR dBIE . Tn the
atbrsél{b‘éfcﬁcsﬁﬁﬂllfkﬂ%ﬁz@ﬁ’edﬁﬁh |l aforRX NFeRB | A8y atloROwadRStUintScedl €n contrast,
shown in Figure 4. In the absence of stimulation

t{lﬁ%&?nﬁeéqbcéwe)agwsm%%ﬁ GancPiFatipas rawing Heamc@d2 — 40 pM induced
t
HONEMES 5a6]d Yaivhah Bf NFELS -%aR?%gV rch?wc}% cpergseLI}Be tog 50 pg/ml

concentrations ranging fromO
GpplOpshinattivhiporBFas wducesldtyi appraxomatefy NFeléB. Thi s was
reduced in the presence of 50 nmg/ M Cpnl O by 5-

Example 4- NF-kB activation in HEK293 cells expressing TLR9
The ability of human Cpnl0 to modulate signalling via the Toll-like receptor TLR9

was also investigated in HEK293 cells. Assays were performed as described in Example
3.
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to 10-fold. To further investigate the effect of Cpnl O
on responsi veness of HEK293 cells expressing TLRI to

W@R@B7/DMA95 si m | ar experinments to those descri brdr/abznee/000980

were perfornmed using varying concentrations of Cpnl O
12.5 mg/m, 25 nmg/mM, 50 ng/mAB3and 100 ng/ M (see
Figure 5). These results confirmthe Cpnl O nedi at ed

ef f ecAssaps aerecbnabene ob ftiveUn@ephden dlonké S btaBlyerddifected HEK293
dgose-responsi veness of the Cpnl O nedi ated effect on

qalisoexpresiing TRy Resyln geshowpipliigaede| dndle phsenge of stimulation
{Héh e@‘“ga ﬁ‘?ﬁeg'w 2B Qlu &%n"@ﬁ‘so Cllnﬁ\"ﬂedc %&)@e\;@ a?ﬁ@a%oﬂ‘ JI8IEK-TLRY

m)du ate cytokine release
prth @@Dmnﬁmoneéﬂt@tlomamagmg élonp@léii al10hiMdutluced up to approximately

FRRREL s SO EEk AL B BB waph oty

ime]mafolldn zed bl ood by buoyant_ density gradi ent

centr an as des [ Johnson et al, 2005

Bi ol Eﬁﬁf%dnw@gatadﬁ%)e @P (&ntl op repRonsysness f o K293 cells
ERMsSindeTERD r@atpd: DNA CHBYBr Félxﬁéﬁﬁé’ﬁﬂ; Qb dhdeNdEdctibéd above were
ceIIs PDCs) fromthe cel | ation usin

R frBasing- vapEng @pmﬁngamnﬂ afelri - 42.5de/ovli Beeeiml, 50 pg/ml and

K Blt QLo FEA04 o NHINGE LTV AGheety 1O THRM-m RS it observed

WOchl(ElguheélPaml}nelpalb e dose-rBfPOssisemesk ndthre Conldxpedised effect on

ﬂ: TLR9 and are the critical cell type in humans
F@@%&Hfgtl on of single stranded nucl eic acids. For

bot h PBMC cont ai ni ng PDCs and PBMC depl eted of PDCs,

[ 1 pl t 106 vi abl
cel | SERRTPR S CHO e ralasarom umeb padshec llasdmaRequsigar cell
OhnSFH‘d&Emﬁhe tk?eoaﬂw'i_’ht@*l)f @Iﬁﬂlo%‘ﬁmdaﬁ&)e AA3Kiné Pédase in 8rimfry human

Briefly, Cpnl O was add to a final concentration

@ﬁjl;snhumem aripheral blood momgnmﬁleaa aellp(PBMGs)i isalatiod fioth hieatthy volunteer
%@F d P§B§\ﬂ?ﬂ wWetd %roiab&f ﬂaf%; hépeaﬁﬂiﬂeﬁ ‘tﬁggrd g’gsouoyant density

were then 1nc ora rurt
gnadmest Gmtrﬁﬂ@z(ﬁoamd dbSdriBER in Telpsrmatodn2 G0SWE IR0 lohdne28e4D37-4047).

and d.f of the -infla tor } "

ot R HARr RS RIACt PR, Slrd Bl o iino EHEBIYtoid dendritic

&yfis C(IPDEE) |ﬂcom 1B CEil gapelation WSing GnSPBDCELET AR &¥mns (Miltenyi) as
ccor ding to rmnuf acturer's instructions (R& Systens,

qsgribedyjn ot SO0 NYatunpesImgrainh 5190898 r BRCs amf@le-pnmary source
etk If'ﬁfe %@érfé%r@m% WifHin %@Mqﬁ%ﬁl oBr ¢ bl%'lknggzm to express

TNF-a or 1L-10 in the absence of additiron o
TeRpand L8 anparg thesritioalgell iypmnﬂngmn; f(tro emgnamm E@BMgle stranded
rg#llélya resulted in production of TNF-a that was
e- responS| vel y decreased (maxi mum 32% in the
pr es o dotif PBM(I coritinig/RAD C Card FBIIE @ﬂqﬂc&ecﬁéﬁ PDBeyveVie fiwere seeded

MC.d d, af thelflu ce. of | O .on ) .
TR0 o O Rauebaielt Brbicinogl wind PHUr Fegescribed in
mhn&xﬂzzr&zozoos th8idl @emnzmmmmoad}l CBh@ﬂy,Q@pn-ﬁNFwﬁs added to a final

requires the presence of PDCs and 1s
concentration of 1 pg/ml, 10 pg/ml or 50 pg/ml and plates incubated for 1 hour before

LPS (non-repurified or repurified) was added. Cells were then incubated for a further 20
hours at 37°C and 5% CO,. Supernatants were collected and analysed for production of
the pro-inflammatory cytokine TNF-a (Figure 6) and the anti-inflammatory cytokine IL-
10 (Figure 7) using specific ELISAs according to manufacturer’s instructions (R&D
Systems, Inc., Minneapolis, MN).

As shown in Figures 6 and 7, neither medium alone nor Cpn10 induced production
of TNF-a or IL-10 in the absence of LPS.
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cancelled in their absence. This finding is somewhat
surprising as PDCs do not express TLR4 and thus do not

WO e®pom@93 o stimulation with LPS, thus suggestPCAULEL/000980

t he nodul atory effect of Cpnl O on TLR4 directed
signaling may be indirect. In34he case of IL-10
(Figure 7), supernates from PBMC denonstrated increase

in 0 THe AdAiRIPSUELHRITINLRS eﬁ@ﬁ&}s@ncqooﬁg/ﬂgnﬂo%tact PBMC cultures
al t hough supernates from PBMC depl et ed of PDCs

ErewinishPaedgtion gf ENF ey thabwas desspeongiaely screased dmaginpm 32%) in
. | n I
R e RS R O b L ARG KA o B R B dBB1ed of POC,
e iCfwdnCe rod difnd i cmnTHF-oT pRBlugigen was ilesh (Figuse 6Budhwamthe effect of
ndert aken .det ernin et nlQ.di fferentiall .

CRAET A8 S8 R8P ELEA RBichOf bf TN Yehilts b€ PR b¥PDCs and is
ednlbelledinRAeir \ahéeﬁlbe.lrrﬂhisi ﬁltﬂil}?@lsesomeg&lagﬁirpﬂﬁn@ﬁh @D@sato not express
' raction. Stinulation of TLRs, by specjfi¢ agonists

EPRGoarL R oS visth e 6 S ST TR oake-s fyf o ibeaiting that the
PRHNMRY effédt b ehn My 6881 RapLREeA tigAklind MEEBE RGBE:

MyD88 i's an Q adaptor. nol ecul e conmon to all TLRs, ) )
except thecasp ¢RIL- 1t Figwechi sweatatasHian RMe deaansirgted increase in

e ﬂc;dul:t!ror{ R B8 $P&EALLE ENPS G1ikduBilp@Rftes from PBMC depleted of
e o HREEi 5t

-associ ated factor er to activate
PRBs (demiiihstirgedk a igasiter clonplasgonsive @p to HOngimd Spndd)yinateese in IL-10

bR P Bah P el SR B oo PR AL
i nvol ves activation of Toll/IL-IR domai n-contai ni ng
dapt 5 i ndugi I b (TRIF), Thj lts i
el ayed act| vaErBiPIBE Ge1R Eodkition ANLAIGEINABR,  act or
3 (1 RAg} swhiyGhad @afstak& iolh@et%ﬁﬁié‘ %Hfﬂfér @pnl & N%i@@rlﬁﬁ%tgally regulates

expression of | FN-inducible genes. Ligation of TL
hei negnonpy o digpiien o6 THRS TRYes phehwhRs, whichemey Thdigate a target of

j MyD88- and TRTF-dependent pat hways. One
%]?{eltcﬁggﬁerrrgag "this study was to determ ne whether

Cpnl Gtooulhtlon egfulTARs thiye splyenfaam apenifs thgearesthonseivdtien of two

o activatiopn O of TLR3. ver t.her . TLRs, .and ther .
T SR PP OHATT GG TS £ErDAET IR G HERE SR, SIS is an
aiptd? MdéculdEdidno tolal CENRE adxcdfatier TER S. 1Rk it iffthis molecule is
CHOO3 .and & oES wer e used % and wi t hout LPS &_SI gng)
on gecsuipdlyldii-ggsogipted; liggien U pnd  TREER ggs0g1afsdc Fash g6 (TRAF6)
IRANREA 1o B BICranh ARAVRES.- il €
Cpn'lgﬂdog%;{%etzri nhi bi_?x NF- k%%a%’tn?p\}‘g’ﬁ oh ﬁ?%rﬁgﬁos#}ﬁ%h%es B,
Ieadingoles sugieasr bptsdaretion leadcBNA [bindinRAfPBE-«B.WikyD88-independent

Vot fect i t smi iV he
i N
pdocing@lFN{fo(TRIFe Nhs/iredltsiit édayuddctvatioasofiNIe kB, and IFN regulatory

Xpressi of. a.luciferase,repor ene, i n respo . .
BRRGaTaED Phisharaltae Msrprarte R o SN bRl N-nducible
genes. Ligation of TLR3 primarily activates the TRIF pathway, whereas TLR4 activates
both MyD&88- and TRIF-dependent pathways. One of the aims of this study was to
determine whether Cpnl0 could regulate the dynamics of the response due to activation
of TLR3 verses other TLRs, and thereby provide some information on the target and

mode of action of Cpn10.

6.1 General Materials
Cpnl0 batch CHO03 and GroES were used with and without LPS (Sigma) and
Poly(1:C) (Invivogen). Cell lines used included RAW264-pNifty2-LUC and RAW264.7.
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transcription factor in cells. As shown in Figure 8,
the presence of a broad concentration io range of

w@pi7 sl not alter the dynam cs of TLR3-i ndup€dANEN0k/B009SO

activation in RAWG64-pN fty2-LUC cells stinulated with
Poly(LC). Poly(LC) is a synth&btc anal og of
doubl e- stranded RNA, a nol ecul ar pattern associ at ed
with virus infection which activates NF-/cB via
interactlon with TLR3. i5 6.2.2 Cpnl O

se ?%gtﬁonm vely increases production of Type | |FNs
in response to TLR3 and TLR4 ligation RAWG64.7 cells

were pre-incubated for 2 hours with Cpnl O then
@ﬂﬂnﬁpmtoabeamoﬁnmmNﬁmBmtlyqtmG)thmugh PRhours. At this

poi ntTl‘fe n@k{a?gg engélfj‘ ne wfvﬁg yb%gse&abq qransfected with a

anal ysed Ivita usi ng o
p})atmmatdmvca,n ew ethb EEAMlt IpmmbteDaSBfaWZés—pMﬁW—EV]G)uSThe ELAM1

descri bed lto 19 N nol ) .
DEBLSE Bomey Mg loo Ry NI KBS o ORE praselon qfof luciferase
tpbRugteft tiRCFespbiRd (d-RRblcaf tldabBcdtidal ¥hd Qdivh@én 24 the NF-«B

hours i n the presence of CpnlOlead to an
Uﬁnﬁe@@mrafamﬁ ipgelipy s ghopmng Figuae\Bothe presangeindiread ¢pagentration

| t n
ovve d %ml%) gher epfa }%en Sg‘t‘ﬁlgé %&ﬁ%@ \}\%drulaladﬁ 98BN Getivation in
BnAéNbegthyédLUG acHe spmektmdcwitlmﬂ’ob/(l" C).r Boly@nCofs a2§ynthetlc analog

o5 ok AR R ey e Bl b igon whicn

fetvars NI« B TiDigtepsction adesBER3. nmedi ately for direct
MRNA i sol ati on usi ng Dynabeads. nmRNA was reverse
transcribed with oligo (dT) priners and Superscri pt

622 Epimtdodirespdnsivaly hﬂﬁéé%ess\bﬁddﬁﬁhélpéf e RGNS i Th%s&onsg to TLR3

resul tant cDNA was anpl in a PCRwth nouse
specifd BRdligations. To verl fy that equi val ent 30 anounts

of t eRRiRAA '7’\%{ I8 vpdld ﬁ%-l&%ﬁ%@aﬁfo? 935LtWitR @Brﬁ@ e Hibduted with

uni form anp cati o
L@Byné’row(ﬂéh)fokeiz% hpltmssﬁh dtie pdiahyelt oglalra:sa})emﬂsnt was collected and

b i d,f h
BRSPS B ab T Hins 3o T S Feugtion,bigassay as
phetusigt duschibua (Hamlee &t ml%) aISIrﬁthﬂdSl 156(7‘) WH3E. As shown in
il o B S RER AT 5 e Rga RS o 24 nows
Bawgpfetseﬂwlo@t%mwah t&’QA MJS k%\\{a%ﬂaﬁ ngé eased

producti on of Ype I presence of
Cpnl RAYE64h0 o s| weneutgﬁrr éee_did ab 22 81 /mEsn stemide B4 ol plates and

F@,\@{}’égqg léﬁl&%% tf Sy %6” h]%??ér § F%H%%E gﬁcnl%%% ed (ull% th@grés%gg (Etldzt t}1/trat10n of

ﬁpntmmempmmmamwmm e8Si(tR243 er PolyRaLCY [dr@) er 6 hrbu €Gxdll lysates were

BB P o Gties 8 R G s AR iotation
licioo] ]ambtem pﬁmtwa@ 1eferbdNrddsérubdc thhb)bh%@' ydmcbnmers and
%hr ough TLR3. Pre-incubation wth

W%s%g ﬂllaﬁggg%qagg phegis seystess gohn & Ty V%CR The resultant cgNA was

amplified in a PCR with mouse IFN § specific primers. To verify that equivalent
amounts of template were added to each reaction and to confirm uniform amplification,
GAPDH (glyceraldehyde-3-phosphate dehydrogenase) was transcribed and amplified for
each sample. PCR products were separated on agarose gels and visualized after ethidium

bromide staining as shown in Figure 10.
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increase in Poly(l:C-induced I FN-b production In LPS
stinmul ati on assays, pre-incubation with Cpnl O foll owed

Wh00/088B% wash prior to addition of LPS did noPCT/Ap20®b5/000980

the ability of ConlOto nodulate the activation of
NF- kB. However, in the Poly(t& -assay, pre-incubation
of RAW264 cells with Cpnl O foll owed by a PBS wash
dr anmelni addition to Qiitbwﬁ*dmtthe nﬁmé D ad@pRageSHIONT RAW.’%64 .7, it was also
increase in | FN UCtI L) stinu ation
danQsggiedithat ﬁualapé’%i\% d@ﬁﬁF Bonshict shavo ctinisel production of
59“11(1{1 (IFN-u ﬁfth%%%sbx%%n‘i@sﬁ%ﬂéﬁn ERigLfLE  poSi tive
eedback of he type 1 interferon pathway Mce with a
null nmutation in the IFNAR (interferon-associated
e 0 F Ak i
RSTIES, Mo, B RPRGRbIoGhe of Tehth Safnd b RAEPORT:CHiftuced FN-5
respmndecztlooorrespondl ng to increased susceptibility to

vi ral t|on and f ti liferative

res poIHsoe 8 dsterping ¢ Ei—ﬂ?&ﬁ’glcﬁ?’ qule &Q@QQ@? igpd scrggge in Poly(L:C)-

iddackd ISN—E? peiatycian, thd 2840/ OpﬁMBbm@ngh@l@tr@ES”W@§ tested. As shown
have an absence of constitutive

NAR! /
élc 1gyet {2 AT ERn i meti ediateithe prugtesof ﬂlﬂsrﬁe, naiﬁaed by Poly(L:C)
ﬂh?&%ﬁl’ﬁﬁ@:;.of henopoi etic cells, including nacrophages.
An €x vivo assessnent of the invoI venent of CpnlOin
an IFN "primng" response was perfornmed using bone

SR ARG o ERRIP R i el o tperesponsiv
and mcneaseamé’dly(h&)hnducpdﬂm B pfodui¢tienagoni sts (Pol y(LC) -
sence

(o AR S P AR RN IE o P gbliatiedspy &/PBS wash

pHorhoudditiandf LS @kd A&t Y& the ﬁﬁﬁ’g)@ﬁ%pdl@'t@ aaoauﬁ@: Mo USBvation of
I nfl ammati on CBA and nmouse | FN1 kit. Results

Mok thieeensia dys Prhdl: €haway.rere-iacubaten plRAWeheslls with Cpnl0
foﬁ%%@ % 4 PRouUghH H‘I%njaF M@l rerdﬁfe%p?{%rgﬁrﬁo ggésgoﬁﬂge increase in

nodul at1 on
T@\bﬁ @mdushoq Wlltblhoéy(l@) Sfandlat_%amiwwdnﬂﬁne p3.oduct i on

(Figure 15). These data, which |ink the EFN feedback
pat hway to Cpnl O nedi ated activity, were further
€26 r&ind0 amedulatianh of ra Polyo (I1G)s ok tiPS-indused ra3psiese requires positive

end t hi s, murine nodel of sepsis,
gft W&%f‘@ﬁ%ﬁﬂ%%@f’ PIHWRY nutes with 100 nmg Cpnl O

Vl a iMiee RER NingllrAtia@bn Bhi B IFNARY élﬂté’ff&&ﬁ b&@m‘ﬁfedll%ceptor 1)
LPS. Serum was collected after hours and

%%@@ooffté? tyeol ﬁfﬁ If%ﬁ?ﬁmf @W CWMW&@@ byr o eempletsnlack of antiviral
a
IlSéI éjﬁlg?sl gcgnl%s%gg 05) re uct| oﬁéﬁ%ﬁﬂg El':'%yf\]IFmEét ﬁaﬂ% a loss of

aﬁtl@@hf@ratweamsmhm tchIRDpw P (Heang et at. ,e(d 994t Proa. Natl. Acad Sci. USA

1) .d EF
I O TSR .
dceasy ande abnareplitien i aht heropatibay nndf re6osed Edhath&fbictic cells,

NF nodul ati on
mcludmg macrophages.

An ex vivo assessment of the involvement of Cpn10 in an IFN “priming’ response
was performed using bone marrow derived macrophages (BMMs) isolated from wildtype
(wt) or IFNARI1-/- mice. BMMs were isolated and activated with a panel of TLR
agonists (Poly(I:C) — TLR3 or LPS — TLR4) in the presence of a dose titration of Cpn10.
Supernatants were collected after 24 hours and cytokine levels analysed using a BD
Mouse Inflammation CBA and mouse IFNB ELISA kit. Results from these assays
indicate that a positive feedback response through the IFNAR1 receptor is necessary for
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i nvol ves activation of cells by the TLR3 |igand
Poly(LC). hi this TLR3 system Cpnl O was found to have

woeooeb@es on NF- /cB activation in response tBCT/AU2006/000980

Poly(LC) stinulation of cells. In addition, CpnlO was
found to induce a synergistie3fncrease in production
of type | interferons in response to Poly(LC). One

©ppl @ nasdutiniofh ¥ Bdth Poip FaC)einducsdorfN A picduétivat (Fopitt Q4) and LPS-
’é{élal mﬁ_%tes i.n the rmdulfgtlon of a primng or
fr 1R drEpdREde By exanpl e, Type |
I nt er fRLENGA)AVEPERR BT feQdH&t;l@XaathWé?frtba@ﬁnerOlhgﬁaﬂeﬁ activity,
t he LPSregul at ed re;gonse ei ther direct

Wﬂi" fustber gor(db@rat@i(‘a lire yive hiesolig l&omoyse gidotoxagmip study. In this
I r

gfﬁﬁ@?}gbf %Sglg,trgfgﬁmtre tn% ?&ge% fét ggg‘lsnﬁll% %ﬁpgoo pg Cpnl0 via i.v.

admggséraﬁion ipelod toviav. agjettadn ol g RPS- | Seilamwmatootlycted after 1.5 hours

R L A T —

B8N hikd [HN3 BEISAI IAUSighiBEM (h06.88) de@iiction iflise@ml ITNF o levels in mice
series of studies was undertaken to deternine whethe

seriienied tvight ConlGronplaicd with acsigwficad (PP-RA) degrease in serum IFN

%@is agthFVQI{ﬁISFI ¢S (SFV) in a nouse nodel, and
whet her %Ddul ates Type | EFN production in

response to TLR activation. The in vivo nodel involved

g3sygkgg%se?d md%n'cﬂlgnoﬂg Sem i ki Forest Virus (SFV) for

nitiral ermnation of nodul ation of the antiviral
act i vAt yeasf ohy pzewdaptﬁﬁl\lm t%hpatra‘mi&lf Cpunl (beeiateioONFa®B infbodulation

05 0ES S 200 e PSR SO0 A como

ams fhipddeseve anefftdionalens M%ﬁd’iﬁn%@%ﬁ&@ﬁ)@&?(tl :C) stlmulatlon of
sensitivity and acuteness of infection. Alternatively

£4{5- nodel can be t est ed in adult mce that are | ess

suscept écf?illt?ont Qiptntw Wi rféﬁnd gy ﬁh&uee taysg/g idHe l}lncr]gasle'_}RI production of

producti on. IS un erstoodt &ion o
{vipe Hiimferferons lrr wspase 48Polyd:Elol (Dlmmxpganatmm $orithis@pparemt anomaly is
A1t

ﬂﬁ? @géFO pﬁﬁﬂg)% gf’}é gge gr#orduiaﬂp% o 8, pl‘}n%lglé ooagogd%aﬁlé ?q?gl 6ponse. For
S)Emmp‘h: algpey § entepfiecbnis Niave ebdeasghonseto plyeinpordahnt féles in the LPS-

B SRS S BishS o o RR Tl Rt B SO, This i o

§ighiPlchmiQlcPE1opEHt iR inH & staRSRL @%ﬁl(‘) fedhdRided bMRER that it suggests
i.ncluding the conparison of freshly-isol ated bone

frart G WigasEs Hiphagearegvlationp! prerinfanpetant cxiokimes shide as TNFa by
batch CHO03 was used

i%‘*%%’%‘%#ﬁé%lﬁﬁgeﬁyﬁ%}%ﬁ L 150 mM NaQ wi th

endotoxin <0.01 EU M. Diluent fornul ation buffer

conpr i ' ] Cl,.,. Pa s.and . .

ot oL ERES P i oty Bfth &rSaniT 85 vishS I i@ in oice

in viTVids Ssbnéty of atudies- whildyddraked b gteyinir! whither@hd@ihistration of
m ce éo set approprl ate virus bat

s un [ ch
al%agfaﬁs thq:é«?tﬂ%lﬂg g pemldel Figrest1¥irus {SFYY dm ay@onse model, and
WheMePEHn10 modulates Type I IFN production in response to TLR activation.

The in vivo model involved a systemic infection of Semliki Forest Virus (SFV)
for initial determination of modulation of the antiviral activity of type I IFNs. The model
can be performed in neonatal mice where all organs including the brain are infected,
causing lethality within 4-6 days depending on the dose, and therefore has the advantage
of sensitivity and acuteness of infection. Alternatively the model can be tested in adult

mice that are less susceptible to the virus, due to type I IFN production. It is understood
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group, with 3 groups of mce per dose of virus. G oups
were treated as follows: (A) virus only; (B) virus +

waeena/os0pnl O, (C) virus conc. B Cpnl O Neonat aPCTAT2006/000980

about 6-9 days old were injected i.p. with Cpnl O (or

formul ation buffer) and SFV ad8-maintained with their
nmothers. In addition, adult mce (wt and | FNAR

det ipeddeidtion 6f EIFWeﬁkﬁanihd fiver 24448 les tfollowing. vivdst iféskivn results in

w th nl.O, adm n| er ed every 12 hrs over the
frsciscual s, s preh it SHICHSHE B ABHBEES Qo ChIOnic” responses

Q{%hﬁl'ix{%]&ﬁﬁn afiflyses I%ﬁd 'xrﬁm\ﬁh& fQp&idy, the effect of
nmacr o rimng Cpnl O nodul ati on of cytokine

pr oduglld anvire $tééqo¢mpsl,@dqdoa Feresaeh psgays tnteghthe effect of priming of
n_of f a
FRGRALAAS oR Ll P HodENAR SPIARUEHE JIRRIIRRRACRBRse 10 TIR
scﬂmatleld 1ﬁ¢10dnn§\7thaacrdnp£i§&Roﬂ ﬁfsshlyﬂmﬂatm b@nevmareow met@pdhages from
ni sts panB8cys (TLR2), polylrC (TLR3),
ﬁ%%@%gﬁﬁg BUFIS dose range of Conl 0. 7.2
Results Data fromthe in vivo neonate viral infection
ed a significant increase in survival

t udy denonstr at
2{1 KWW’H‘P@E &'&WEe treated with Cpnl O. The foll ow ng

gr oupgpaifo @a& @mwasn%e@ %{ 6 o%é)ﬁh/ 4 fm fR 3% @paﬁ@ Fﬁ) mM NaCl
t he study (

w@hrﬁg}dfqtnﬁn?so 01C£Uﬁpl ®1lusm\/f0mn€q@hmﬁ>5§errr@n(pmr3¢8§0 e (ﬁm and 150

PAFRGCE PR BPEDEHS wf ol by e P 3R,

TCl Dafr th@zraizzbo studeen greemnsz li&mgW&Jraé tllfr@mk&ﬁday\uﬁdutaken in mice

b P HRRHETS BEoU Bt Foniie b radsall s by were used per
ko) with S g@&%/s%éﬂ'nﬁéé pdrQoss bEAAR! GirSipdReer®fredt6d@hd follows: (A) virus

status _including nobility, condition, behaviour, etc.

g1y PGS 5408t 05 16) Sousinepsd fpnEriNeonatad apige about 6-9
ﬂéﬁ%lWe?e ) écle% &%@C‘Eﬁilq g)o]fﬁroﬂ% gﬁ%&ﬁﬁn} ﬁl&?f*‘(f%ﬁhqgalntamed

mce gure
with ﬁlefst mdth@es gr addptiows redultrovican(yvtaand URN ARhddfetient e 8 otdeks old were

d.l id
B TR SRR T SRR Ry Gt R 57 weekc of
vine infectics, andat dses3dsdetfrmbaidh Igr oups B anld C were
I Di usi ons
i B YRoTao MG SRiect P op siee &y Ryg an Cpnl0 modulation of

Eybiaat pfditutio il RSore RS NI TN het i BANE hnd BSmPAKINWF Wieand TFNAR
72h data. At 96h post infection, 18% of mce injected

drficientgnacyrhagss veas mert@kfax |Banst megpwdderived mepiepbeesd (BMM)
Shur&Q PrE)meﬁ'f‘ drfdf BREARN deRYMNY | MRtk %E:re‘r’gé%@(?‘%vz}p t}@ quR agonists

mce at /2 ost-i nfection in th

parotgys (TURZ s pglyL@)/()TlLﬂBt)mdLhﬁSr @atRel) ogerougiyse narge of Cpnl0.
significant given the nmassive dose of virus

adm nistered. It was also noteworthy that this result
Mas Résultsned after a single adm nistration of Cpnl O
Thes datf;;;\O suggest i nduction of, antiviral C{%r ot ection

m the in vivo neonate viral infection study demonstrated a significant
increase in survival of SFV-infected mice treated with Cpnl0. The following groups of
6-9 day old neonate C57BL/6 mice comprised the study: Group A: SFV (n=13); Group
B: SFV + Cpnl0 20 pug (n=13); Group C: SFV + Cpnl0 50 pg (n=13).

Group B and C were injected i.p. with 20 and 50 pug of Cpnl0, followed (3 hrs
later) by injection of 50 pl SFV (30 x TCID50) to all three groups. Mice were housed

with their mothers and handled carefully throughout the experiment. Pups were carefully
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Exanpl e 8- Cpnl O associates with the CD14-i ndependent
LPS receptor cluster The plasnma nenbrane of cells is

w@eowpos®es of | ateral heterogeneities, patches BEIAU2006/000980

m crodomai ns. These nenbrane m crodonmains or lipid
rafts are enriched in gl ycospRBengol i pi ds and
chol esterol and have been inplicated in cellular

Rldaesdes sudhr aseEE13Ne 18P fagndfd siingRdlhealth status including
transduction. The inventors proposed that Cpnl O may

MeOHIty sondigiopHeehpyigrs efcaf t during LPS si gnal

cl ust RE '7@911011%’ sayNhdGo bhen agl'drﬁ?ﬁﬂgbel‘ﬂOT{%rBfte@%&Q were alive,
one of the other participants of the cluster

dospupd e il fadurvivel. ingintrepind enica (s gemd 7ivelt fwa@lsgemted that mice in

DAL 5T T BOBMES Rkt o, MIEDLTBRIRL i v i

dodh ying onjthugasides. &yt 84 balys @mﬁl):e aredtcd opEBY only succumbed to the

G ST D PR b & Bhatn B et Ay vos Cusen The

ceIIs were rinsed twice in PBS/0.02% BSA, prior to
flxatlon with 4% f or mal dehyde for 15 min. The cells
Wer e Discyssdon andfransusiods pr event potential re

or gan £
9 Cﬁ@{}({ Qﬁ%gﬁs%r‘g{;%} o Ib%ém@%fea} Fﬂert‘}?ﬁd HtEdiRn d}ﬁ cfors]@ dependent

exper| . > were | mage
aanherzaq ssen byrﬁhﬁ 73S, thc%hfp@stahqucm,@&/op@n(qm mJchtach with Cpnl0

’L\g('vﬁl\éegvhﬂgglg ?acgéf & n\;vel@cf‘érngéf: %ﬁ) ep I}gctl oy Sgrvhval of 50% and

eI'ss 0
ZGRA Bf 511¢em&gH lapadtyﬁfestlﬁﬁfntmmo Cpand tn?;eﬂeé %rdu@)@,) ver@&f)’l 8% in the

wer e ect ed u,S|n he appro ate filter
SR aPi ot Stk et e HrRaE ook of agadminiStered. T was also
AcEWohy e this @Sl Wad obtafiled M@r E'éﬁ@l@%&ﬁﬁﬁﬁra‘ﬁ@ﬁ of Cpnl0. These
observed froma Cy3- |abelled specinmen using the Cy

flptp seggest indnctinaoi eyiiviral pertedicahyrdPect ed using t he
Cy3 filter sets. 5 FRET neasurenents. FRET is a

non-i nvasi ve i magi ng techni que used to determ ne
mol edaxXaepled- Gpntl aS,*socia!REWitbale Gl1&kindependent LRS reveptor cluster

di st and ef.fect]| esol ut i of

1 ont s eraBE s orE S B ERT R SRR, Betches and

microd@daias.i Vithekd amsfrﬁfanlef neioedgyafnsomr t ipidexeftt edre enriched in
at e_of onor ecul e n. appsopri ate accep t or

efxa sphipes B 5! a(liggo J)e élan‘%%%%@?ﬁn @ﬁlcatfdf?s)cel tlggprocesses such

h2hRnrarRNRi e ﬁﬁ@@l%ﬁﬁrtrdrﬁdﬂldﬂl‘éﬁr $Rt Ym}eﬁto?i B)’%%Bﬁécp{l‘l@{ Cpnl10 may
to the sixth power of the distance, between donor and

tcalisetterthg Keidvief tdyying b Srsdgnal ﬁluetrggg)byﬁmdma|eltb¢r diegcily to TLR4
Yor it &gk i n
%e‘lgboqll\/l |1f| é%@f% ﬁgm%dﬁ s‘y%é Er:%l tglcr:]%l ar ‘gﬂ&?{a Hu mana
Press I nc, Tot owa, NJ pp 37- 49). The effi CI ency of
er . is defined with respect to r and
gﬁ ?‘étehé%gﬁg@{egﬁéti c Fdrster distance by: I5 E=1I|/]
Ceﬂ‘ (abeling Yol \HRET NibgoNIbEGRIls §4 Hbian HIadcWRScMERE) vRfle labeled
hnl% a et hod as prgw ously descri bed
wit 0 ul of a mixture of donor conjugated antlbody (Cy3) and acceptor conjugated
antibody (CyS5). For labelling of Cpnl0, an anti-Cpnl0 rabbit polyclonal antibody was
used. The cells were rinsed twice in PBS/0.02% BSA, prior to fixation with 4%
formaldehyde for 15 min. The cells were fixed in order to prevent potential re-
organisation of the proteins during the course of the experiment.
Confocal imaging. Cells were imaged on a Carl Zeiss, Inc. LSM510 confocal
microscope (with an Axiovert 200 fluorescent microscope) using a 1.4 NA 63x Zeiss

objective. The images were analysed using LSM 2.5 image analysis software (Carl Zeiss,
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(Kenworthy and Edidin (1998) Journal of Cell Biol ogy
142: 69-84; Kenworthy and O Edidin (1998) in Gelb, M H.

w@ BEh7podokt hods i n nol ecul ar Bi ol ogy. Humana PrBGEAUZ®E/000980

Totowa, NJ pp 37-49). Briefly, sanples were |abeled

wi th donor and acceptor conjudfted antibodi es, and

energy transfer was detected as an increase in donor

o Ce3 ard Cg5 (wtee detaabd ngig dictappropeiate! fltee sets. Using typical exposure

hot bleachln acgce r nmol ecule. Cell | abel ed
B 30 S iaduition Qps® TREML S aPdhipesasic Bsshsengd flom a Cy3-
(ebREddpREintdRaisigth UK iR, AGAMAT Cfb ﬂ@or@éc%ﬁé%rﬁe@@ed L@h’g the Cy3

was bl eached by continuous excitation with an arc
Kpingtsa oy3 filter set for 5 nmin. Under these

W 'iilé&?%vem@’ztr&‘ T 2 BlRAGRRE E’l%%?l?% TCH ug\%gd to determine

cal culated from the increase In cence
afolesnlaa praypmy. PRBT cbh eaattiovgr byl 0 180 di(apesy atdffectively increases

pos%b?gluﬁ%% (09/%}& '?Iﬁ%’?%sggﬁ’? ﬁ% t%g{l%lgce%% %%Cg)d% %ﬁoqufs nop-radiative

transderchet enétgyeﬁ(@ﬁnkﬂe E(dlt@dtsfhee stadendfmélbeuld 2o abbppropriate acceptor

RS B oo B T Phe b S b hhats el

Eﬁgoﬁfbﬁﬂet@tth@hbcﬂﬂpcﬁfrerr& GRPERIn D eGSR Qloh&v e‘&idvzﬁzgeﬁt& g{enworthy
i nduced cell ‘activation (MdnoMach

it EQIAIEI OB o lraf GoRomepdPrbines, Kenworlty goidibine 1999) o
R Bl ?Z‘gl B RS, . 60 N pp 57-

¢9- | Theatffisiengy wift emefgyptrdnsﬁaf (B). isFRFhedawithreagiecet irnand Ry, the
e donor fluorescence after conplete
}}%%rg% Eg%‘égﬁed%gsftarfc 8Yaccept or 1 uorophore. Increased

donor fluorescence after destruction of the acceptor

i ndi cated that donor fluorescence was quenched in the
presence of the acceptorEﬂo]é[cla*L@e’eo)de]ener gy transfer.

The energy transfer efficiency in the systemwas

tested using a positive control, that is, the transfer
bet V\Blgﬁhwgeqt ctudys FRE€ ryeas @gﬁasuj]gé ¥sipg a@mthod as previously described

(Ranahos e Rul SImTAIBLE EEIPIATHL D) DS Rinvortry

Ecﬁ%n Wé>§8)3?n GEIM.IA. (Bdyptiatkodsoint molechiet MO%FIHﬁnﬂd Press Inc,
| i :

SR PRET PSR Al VS ol S e gonivsed

sEﬁlEEdi‘ééﬂ bied icBefghottgiitert WabletRtedess Ry merd@MitRsho@ Hluorescence
are present at high concentrations

th
o@fe@?ﬁ) ec)‘aﬁ fle Foreak%élwtablﬁ?@r%ﬁ thei reseiies naleade. édells labeled
&ﬂga nwlfﬂh Qné DEIEEHP | Préb AR ubd D Q36 %edé&gﬁqﬁge 36 TRhRhum time

p hot obl each |n& Dat a represent nean stan
gavirest fobleath &y3ubie masfblcarwhecbémd:@nnnwmnumwumammrc lamp

ﬁ S‘%Sgr‘tfﬁd*?ﬂt& %?FA teshgl}ug -TIE%%§ &gﬁ‘%&no ﬁsﬁ?s{g \;vgss ngi[ebsleac?xed FRET

asgeci wered calctlatedi fioch rtaét micpasorint doddrSflabiestsnat | 4fter acceptor
ﬁlo(%iobleachlng by:

E(%) x 100 = 10,000 x [(Cy3 postbleach — Cy3 pre-bleach)/Cy3 postbleach] [2]

The scaling factor of 10,000 was used in order to expand E to the scale of the 12-

bit images.
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apparently recruited there after LPS stimnulation. The

next set of data describes the proximty of ConlOto

agai n using FRET. In Tabl e BCT/ALI2006/000980

positive control was TLR4 with itself, and gave a

maxi mum energy transfer efficigancy (E% of 36 2.0.

Energy transfer between different pairs was detected

forom 1t donor fluorescence after acceptor

ghzgt (%P@géc Cﬁ&ﬁ%a?g represent nmean standard

devi afn oie cﬁfrstasenmft@ta showmdepkabient FREIeWareked. to pdetermine the
[ di d a

RepgoBRoTsaser HB et el Ebal PR e b fufaR e MonoMacs

RO Cnakipianramk.t By tﬁ&ﬁf@ﬁnﬂi@”ﬁi@E’B aif)elﬁrhaltk,%a)@dsl pasibbnto investigate
cluster after LPS sti

IS GralD hetah BORS 5 O, HpoeS Eoep i BRS qid gt rolecules
‘Mﬁér@ cgl-}&dahg’lﬁ?%ltﬁ ApidRReS IR @fak Mbabire P tHHQWT deglicdiching donor

ereis rong association of ConlfOwth TLR4 ulgg
m@r@p«rmlaﬁm mmplmerév@t@éqaahlag@é theeapeenser deqrophnye. Ingigased donor

pru%gefsc Ice 4 e?ocfe]s%&lﬁw éﬁg@l‘%&e ggﬁﬁcg?]étg# it (llcgn%? Ufiorescence was

|queneHed it khe, predeacEof ﬂxalalchmml MQmBe of e@ppy @an@n; EBe energy transfer

3{}%&2@4@&% g %}Iésg%aﬁba %ﬁﬁsg 3si 1%/? S St Ye Ee%ﬁﬁ gtégt 15 ' e qusfer between

nEARO RS EiffeRaY kpitdtes ofll M1 @fs1insitle, aﬁﬁtﬁcdséd(ﬁatwl trhbletch&:) molecules,
lipid raft or with other nenbers of th

@bsnwmgn@éb@m@ﬁ%mupsea%rgymﬁ%h SEICHRICH B/ uHpH b 2ol 0. A negative
RLS bAWRERGFCVEN #Cﬁl‘lgdléﬁltll%r LRI Qyad 4160 isdd, Bitlch revealed no

arts at t%e surface o order to determ ne
vemgnﬁ@nt endugyemowsiry(3pt dbibe dhiChadkerdunteFRET svalige ishthought to be
surface of .PB !
~Gayssd yﬁa]&%onnﬁ %%g#t 4s o;&@%aeg-%% p??% Fét%%‘pcc{ﬁ%{;]rﬁ&@loﬁsc‘
i nventors used a FRET anal ysis using a
fl uorophore-I|abel ed anti- Cpnl O anti body, in response
to LPS stimulation of freshly-isolated human adherent

moNOCY! Pshlo FIEHeRyytRanGfer Miblenéy Valsas bkfeen doRstdiederitor gas.

cell culture prior to inaging nl O recpgnized—at—the
del | siuPISEECYihul d_have hpéWeH!Q}’r( Wed from  ExAE(%)
im_Las;eJ_LuJ_ar__sI_ox_es_.‘Q.ﬂll—wﬂgf’dl‘@”éc Kd Mt heods— Cel
|th| -Ag GMI EDET DRN WOr o M]ﬂ Atod from hpoal t E?::!: 10
SIS CT g T DIV VVCT O ) gt B W | T C<T 1 orir rrcar I3yi04
nnor hl f\ﬁ 1||o| na _domcl vy nMH :C>@§§j crontri f ot o~ LA
.uuu- LvA) um oo 1Ty uCihroT Ty Yt achnlll oIt ragyat 1t u I4¥26I
Heott Hy'ﬁa te—and—agherent ChigsS Prepar st —Cett S ey e
washed— ey ter—to EMOve MOy ggerent” CerTs. 1M 565
rremet g M,nel ent—cett nonotgygys (I-2 x 105 TX15

DTTOCYTESIGHET ) WeTe
erunrfree medirum (G

cut turetgyfh 24-wWettprates if5=2
A5 VR AR Vimdpd Th 0. 01%

An

-giutam ggnand 40 ng/ M genEamlasiin.

Al 1 quot  ofx d.ne

gnriched mmnocyte preparati oncwas routin

el y assesseds

—

or purityny fTow cytonetry (or0% pure)

32+ 1.8

Al ternati wally,

nonocyt e- der i vigssglsOC wer e

cul tured §03.05

days fromadfiri ched adherent p&prEpheral bl

ood nonocytes

ith GVt C&®land | L-4

(R&D Systpmifs) accor

ing to £2R&20

publ i shed protocol (Bender, A et al. 1996. J | nmunol
Met hods 196: 121-
Energy transfer between different pairs was detected from the increase in donor

fluorescence after acceptor photobleaching. Data represent mean + standard deviation of
a number of independent experiments.

Data presented in Table 1 demonstrate that CD14 resides in lipid rafts, but that
TLR4 was not found to be associated with lipid rafts prior to LPS stimulation, and is

apparently recruited there after LPS stimulation.



135) prior to the FRET assay. Cell |abeling for FRET
anal ysis was perforned essentially as previously

weoiiedes] (Triantafilou, K 2001. Nat | mmunol PCT/AU2006/000980

2:338-345). Freshly-isol ated human nonocytes or
nonocyt e-derived DC were stimdRated with 100 ng/m LPS
(Re-LPS fromS. Mnnesota, List Labs, CA), 10 ng/m S
aur eushd féxt(ski G¥0d-g4 Héscfib@nthd PRGBSIty IOpAY0 td<@RSLIMZ cluster, again
Ge_rnaa%ﬁ 0.1 /m poly(LO, 20 Rﬁ/m imquinmod, 1 nmM
epes BB Ih T pols de e, Posivegpaol gL i wilthiiiselfsqngrgave a maximum
=VA : ff.es gcontrol for 10 m n,
%&gﬁg%ﬁgﬁﬂd&?%gﬁ%i (aEg/{(;e)IJéi(?%vi %8 a 1:1 mixture of
donor - conj ugated anti body (Cy3) and acceptor
conj u ' . I e i ‘
revent B hrp el tusieaions vafled Bétfed] dhel i dtidr Rais
Ant i boddoes.(CY®t i bodiles usadeeptar @RBT anallysi s i mct Aieo)
Cpnl O (Johnson, B. 20050Unsg§mulBied MMhehs 280: 4037- 4047) ,
p70, CHACRA, TIR3, |TLR7, TLROR{ Santa Cruz), 36+2.0
Tl R2( Gen€ptl8ch) , Hsp90 (Bi oqGBi%), CDI14|(26ic, AIEQS
Blfybridomg)  GM (B0 ] _ Cal bilochem G1.0

L2h_ NorfPrl8t ar Bio roduct g:H$PJ9Q/prlnnnl UK MHCO £E8ss
—éNCAI—i%!&Ser—et—ecJ,, TLRA (GFFRE25  HyCult) 3+ 1.0
ARti-bodi-e: R“"'ﬂv‘ere I abel ed—wit ho@) her Oy3-ter—Cy5 ﬁ?ér%
Hior-okd bmll%abcki Ag—kH—Are :%. APharradca)- FRE?.:EZ"Q
rEaStT eMENES Sy 3—was—exectte i th—a—helturd neon.z.ﬁﬁider
-ttt ”UG%IESSZIF% i, alldf‘,ySTi\_l:ﬁﬁt h—a—hetiumneon b§1.5§i’
Mt My GREs 33 nm—Cetts W76 maged—of—a Cart—Zei §5;

Mc ESMEEREYETA conflocat i cgggope (W tiranm Axipy e
200 fTUOBRgEeNt i CrOSCOPE) ©&iRAT a 1. 4 TNA 63X ZEL 55
obj ective. The | MageSvNg 8l sbimiYieeniiepg'd LoV 2.5
mage anapyisi s softvWare (CarfrLgel Ss, Ing. ). Cy3 apd
Cy5 werecggbected uding the gppropriate|filter sekss
Usi ng typpgal exposyre ti mesH{pdr | mage acqui Sitizemi1.0
(less thépml8 s), no |fl uorescBpe® was observed fe&a120
Cy3-1 abebpd@ speci mgn. TracK&GRére scanned 12+£1.0

ssqminl_l_il:l(%z_wuh only one |B%6t and the respectdbo
det ect or SPhhnnel actlive per Hwéh, FRET was neasw®d0in
t er s of CeMBuenchi ng _of _donodsefd yor escemce after6=1.5

Ny ca .
complet eCWERL obl eacHhi ng-of IEBMhPPQJIgj' or fl ||nrﬂph7(#‘}-5
The—effi G”%%c‘h' of edergy trahs¥er (E) is defineddidh
. . =+ .
respeet— QTEE ane—Ro-the chardéteristic Forster /=15
di stance gy &=t 1 (29} —This rr%\%%q‘
T 4 . ,
of —FRET neasurenent—was—previousty—descrtbed—(30)~ @ 2

Results As shown in Table 3, endogenously-produced
Cpnl O was found to associate with TLR4 and ot her
menbers of the TLR4 signal conplex after LPS

st i NUE@rbP Rranstiebdt@edt Hiffeba ipaits Qfas deftbfdd! i3 RE idcRGse in donor

with liprd raft noieties prior_to LPS stinulation my
flpereecshes i aceqniisphotnplenshime cBRriagepreseny prepe gratandarshdeviation of

A Bl ¥ on of endogenons Cpnl O
wi t hi fs Bhqyimdinr Bhle @ofrpn iy did not associate with Hsp70, Hsp90 or CXCR4 in
absence of LPS, but demonstrated an association with these members of the LPS-
activation cluster after LPS stimulation. While the data demonstrating whether there is an
association of Cpnl10 with TLR4 prior to LPS stimulation is not shown here, there is a
strong association of Cpnl0 with TLR4 upon LPS stimulation.

These data also demonstrate that Hsp60 does not associate with TLR4, CD14 or

lipid rafts prior to or following LPS stimulation of cells. Importantly, the E. coli
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suggests its node of delivery to the cell surface and
extracel lul ar secretion. Table 3. Endogenous CpnlO

waz®ond@ves with lipid rafts and nmenbers of theCIVTAB4006/000980

signaling conplex on PBMC as determ ned by FRET Data
represent nmean s.d. from sevasal independent
experinments. The inventors al so sought to determ ne

| \ . U h ' L
%ﬁlﬂb%ﬁ%r’f‘ g,?gﬁq‘é,s QRbAS e Sy thllo_ﬁtuw,l? hyQhhgy aTE%aI%ggl:_ control in

usi ng _ ysis and freshly isolated cells.
waserimpeadu testing thet astinigy of GpoayQenehiimguse respoose modulator, also does

fluorescen fter..c | e 0 [ ofrt I
b B5BSBETGn Bi, AirCRIRL L R SRR pl Bncepencen s
detpugiog bivsgrwas observed bet ween Cpnl O and nost TLRs
(wth the exception of TLR3) |ocated both on the cell

surface and within the endosone of nonocyte-derived DC

( Mefple 9- TP @ inkdr&&te GRR TLR Ylustees ard \GithibBisia elts abthe surface of PBMC
ligand. (Note that a positive FRET signal with TLRs 7

and 9lwerdmic drserming péiether ardeseneusly meodiiced drnd O optegacts at the
1 | o

3tk JHAIRAC Glm Ptk TLRE e RARKARS 0 Bl cpmpongys of lipid

suiciodemaiandthieniny ergomneied cmERET malyers MiDE a Auedophore-labeled anti-

esenc ut. not the a ce L d,.as
CEELT A Rerlyn RS As SrionBlis FEnpGiolsisd bupen adberent
didnbéﬁ?{]@imiﬂosrewﬁbi?eﬁt@ﬁrﬂd qude:ﬁw ﬂ{)&lﬁfeﬂ&ﬁ._ﬁuﬂerpri'gr to imaging,
onor uarescence after acceptor_ photobl e I Ng. r
e FRSPETIZE & Cerordh Su(%%wwgﬁw@h?e@, e@?ﬁ@ﬁfmmﬁn&rwﬁular stores.
control experinent where the donor (Cy3) was TLR4; the

acceptor (Cy5) was the TLR - FRET was cal cul ated from
Prle MateriglgandiMethedior f1 uorescence after acceptor

t ' ) = - hl - )
o R Ay oG Ve o B A RS MR psing densiy
gedrent setrifigation seiee rfatoli-Heppme dewdt adhepat i avlistpsepared. Cells were
Ex l.e 10- Effect of TLR |ij ' al O
BESIR IR sberng bl Pomearpois Rl heFomeli gt Grens sft monotayers
Qeol O, 10éﬂﬁ01hdbytblafv¥élli} u\lv?ét (F]lﬂ@l_réde&i 2\41h}9é1%1 ?ﬂlat@tO Ei @efusn-88e medium

dogenous regul ator o e i nmune syste e .. ,
(e %‘P§1e€3?§?ﬁdn‘@&h Wéf’/hérghétﬁ@l'éftfe@ﬂ%%o Eﬁﬂl@en@mlﬁaué@ @liquot of
e éi@ﬂchaﬁﬁfoﬁ_?_ﬁyté BrpBftibR s l%utﬂeﬁf Llésgég& \%ﬂeﬂ%?}b(&,pq{r%‘% Eytometry

activation. e [nventors al SO _exam ne
((BWel mudde Alteroatived, | monpryie-derbjed cDEd were appvisgr faat & days from

i i | . o . the

ST R AR EDUAI pIE SOBeE R ORLCSY g 154 (RaD Systems)

hMtoeding kstha pdblidhied pastodd dB emtes,. A Beglo i@t didtnntvaobMerhods 196:121-
| Q was . pr. ed to GW specifications by BresaGen

ﬁ%%ﬁ?%ﬂﬁ%ﬁsaﬁus) essential ly as descri bed

previ gelsl MbéldphmSOFREYX #0Ris dvas B%&‘for@léﬁ”bssent_ially as previously

280; 4037-4047).. The purity of Cpnl O was determ ned to

BEvlishod, @yatpbincas. . Heswbeimel SAse 340k afreatiytsalaisd buman

e SR PEYEE Sy APl BRI ERSTRALPS from
oninRACELAnsl YahissCAY, yeg/ml fearress B4 (visl gfigione dihethas Hartung,

e~ 1 AYS )and,l abel ed .wi.th

RESetoa S e S AR B0 nP B Yhillibed, g, e g0 oDN
(Insivopat)] 25 ag/mIRSRYGN padtfigiaf-oartdxstikidvidunds, debeffen dovaetol for 10
by Endosafe assa arles River Labgratories) to be

Rl Wilf@ o4 Beiptrrdovh &i ! FHERITP 0f 4RB-comy gated antibody (Cy3)
aid Qkiopes ¢dmghdatad antfbod§aldys). PSellss wetd IddSBxédB% prevent potential
reorganization of proteins.

Antibodies. Antibodies used in FRET analysis included: Cpnl0 (Johnson, B. 2005. J.
Biol Chem 280:4037-4047), Hsp70, CXCR4, TLR3, TLR7, TLR9 (Santa Cruz), TLR2
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Sigma), E. coli ultra-pure LPS (0111:B4 Sigma), S.
aureus LTA, B. subtilis LTA, S. aureus PG\, B.

W@ ariobdoss PGN, zynosan cell wall from S. cer evPGHA2006/000980

poly(l:C), imaquinmd R837, CpG ODN 1826 and ODN2216,
GpC ODN1826 control, (all froemdl-nvivogen, San D ego,

reconbi nant nouse | FNg, (Chem con), IL- | b
oan t F
(CigSEai ot A S o O e s, e

4GMIn%s Caibivctimn @Ml PhiNegh Siae Hippeddets.Jaerpool, UK, MHC class T
SRS SheSacurtd B PR A, S SCRIEINR o ser

ion Clydi dising FERKdLﬁk(Iélb%ﬁﬁg ¥R QAnershbbPham{ati33/ Y185) ,

%ﬁ@%&%ﬁ%@;‘-r&? %\#82 1feﬁ1?v§ﬁ€z} g%{]q%gggondgfqr emitting at 543 nm, and
Byisnikiah heluriAdorP a8 ndtting b 6YS hih. CENewRfeATdaablCot R ar] Zeiss, Inc
pronoter construct was provided by M Ryan and N

LoD NERLA canfrealomiqpscpae Swith, anl\éP‘l?éfélftr?é)P flygngeeent microscope)
2‘:@1{11%3& YRrGALERNBLENbbi¥ctdveaTRE %‘ég‘% W@ﬂe%afj@é@ﬂé&hg § SM 2.5 image
agen). After 24 cel s were” harvested and cél

whallysib |spﬁwa®s(€gsleaelbs; Ing. yp@rrB by @yﬂy@ereﬂ@tea@dmmwéﬂel appropriate
\f'ﬁter fé%mq]isgrtgn@%gga%d' W%IS'Hrﬁ pt n%sg%?rg?rg?&e %«qu@%&g& R%SS( ﬁa%CS s), no
(f?il@bﬁéé@]):}: fvad Iclmlme@yfrbmc ave)yg lﬁiell&f O@)egim&t I’ﬂﬂablad evkre scanned
after S were wa arvested in

RO s oo GEERD© PETREIS IGAEOY CRBpEy active per scan

IFRET QFa8SBealbAan HRAS leQﬂqu&idﬁ be dbh'@ﬂ ﬂ%x@é&n&sﬁﬁé‘r complete
stem (Promega) and the Wl | ctor i | abel

%9@%)@#16}(% oK the RceRpEgT. ﬂlrr@aphqrp n@h@@ﬁﬁcm&w‘eﬁmwr@e tyagster (E) is
1 at

SELRREIRA L 7 ity Iy leTt Gl by s 1

K29 Thianeetisaing FRET meammhemMmt@wws%ed@ma@a@@h

MRNA was i sol ated usi ng Dynabeads (Dynal) and reverse

transcribed with oligo (dT) priners and Superscri pt

Bl2 Resdts Strand Synt hesis System for RT-PCR

(I'nvitrogen). The res tant cDNA was, anplifi

dupl i é5tEO P)H 1 d ahle 3 PReOSeRONSLY- BiodUged PG e fgvﬁg@asswate with

MRS afd Q)ltﬁéﬂtrﬁ&nf)@rg%f HONALR € N8k Bl Qonflcd aﬂér EP@t étﬁl‘ﬂﬂhtlon The

SYBR G een gPCR Superm x-UDG (I nvitrogen) and O.

é%lﬁﬁé#twpoofrﬁimré@rig&a&ﬁag anth lipd seft praieties @rlorrrpeLPS stlmulatlon may

cyc até% ﬁgfr gg%ggyl (géaa C\é\@%%&%?@fe g& 1 %%%Cp}ﬁ'sﬁhfﬁ lﬁlﬁglatlon of cells

fduring prefitatene Phy De@bastfation 50 eadogélmeusq PERL( eathin bpidwaf domains
perf or med on t.he.Rot i Cor bet t
Rkl TR o g g VR R GRS s aRg A St Rly FBoE

housekeeper controls and anal ysed as previously

descri bed (Livak, KJ., and T.D. Schm ttgen. 2001,

Met hods 25:402-408). Priners: 18S sense CGG CTA CCA

CAT CCA AGG AA (SEQ ID NO 5), 18S antisense GCT GGA

ATT ACC GCG GCT (SEQ ID NO 6); Cpnl O sense GCC GAA

ACT GTA ACC AAA GG (SEQ D NO 7), Cpnl O anti sense CAG

GCT CAA TCT CTC CAC TC (SEQ ID NGO 8); Pbgd



20

sense CCT GGI' TGT TCA CTC CCT GA (SEQ ID NO 9), Pbgd
anti sense CAA CAG CAT CAC AAG GGT TTT (SEQ ID NO 10).

woxannddoss i on of endogenous Cpnl O in cell cul tBECEAU2006/000980

supernatant, cell |ysates, and patient sera.
Non-transfected RAW264. 7 cel |-stdwere treated as
described , and culture supernatants concentrated.
Cells were assessed for viability, pooled per
condi tion (n=4) eted by centrifugation

and
r Exhlesp Enelegpnons G,mm aswm%tﬁs Wwith |ipid raftscand megrheenef thg ELR4 signaling
guantified by no f d). Levels
of ConlOin cell Q:lom ESr?EtPa’Erﬁésgé;% | n ex@rﬁzﬂ:ﬁ?s (25 ny
per sanple) were @nlair\(@édl Byceptpt (S55)( [t AE(%Dh | i it
0.195 ng/ m ). Serum froHnstimulatedajonoayien| subj ects was
tested at study ent EY-for|levEMd of |cideulltt| ng Cpnl O
by ELI SA. These riMH@I\Ap e ceMduct dd a&ddrd ng to GCP

gui del i nes and wi-it£8% i nt or nE¥-lconglent’ iy bbt ai ned
from each subjec pIL‘a t5 saiirle t‘_stji)fiézo i al

prot ocol s were a‘prQ by—hu r‘.1bt.ic3,TC§d'fmttees at
| ocal centers. 2 Z’r % HI-V LED&ZLI As]%éh_y}.‘z The
RAWR64. 7- HI V- LTRr 2 ey e fornpdgssent i al |y

as described preyio Bl (ot —B1 2§05, 3 Biol
Chem 280: 4037- 414/%;213,& S vgfwég pT = %E%d‘r d with
Cpnl O or control Dugﬂ;nqg for—Z&xicriot fjowgd 1By Rddi ti on

of a dose range 0f TLRypkG@R@ated RoRfE assay, Cpnl O
was tested in a ¢congentrafl ongmange [of 4295100 ng/ m

and |igands were|usediat concemtr atijorssu ch elicited

a sharp dose-respongercurye, ¢Me. E.| caldi1dPS at 0.2 -

5 ng/m, Utra-PureCmlocoli LEB-lat §5-10xmp nm, LTA and

PGN at 10- 100 ngj{n Cpd§ynosan @P1410 -| 1BE2y/ M ,

roly(LC) at 10 -100Cemd®m | i nflef#i nod a¥S+1k-210| ng/ i,

and CpG ODN at 3/ 25Cpnlq6 p5 pEshyd . |incAibaitd oh ti nes

with each agoni st_were0apr i mPe8 t 0 ler®#r2d sif fici ent

signal over backgrotRid0 A5 a C¥EBAt i ve oY al for

human Cpnl G Dét!@préent%!lrf:b JHOHBL &g& 1r91repeg&ém %e Jng{tsl.TEd

G oES was routinely used (purif essenti a fy as

previ ously described (Brinker, 2001 Cel |

107: 2 AN t, t

cont a%ﬁn ﬁt | on01r|s E&épsoh%@t to d;he%&rz\éeejwhgﬂhgrre g}?ff%(g éés%mgtes directly with
DiRr Wl@amshmgef&ﬁélﬁ&mlymaﬂdnmm lsolb‘tedlceﬂs FrRisdhwhdmmeasured in terms

PR EhEBNR, & Fe iokers v i ottty PP Pifl Rnk Mo acceptor

Ifiube>phdRhAsS GRow.in 2@915 4, 3argeBt1€dueﬁhﬁﬂg 3/&@ oBBvVedfidviden Cpnl0 and
Human_ PB cyt oki ne assa were isolated from

st Cheps Guith ﬁl%ee@i«ceb%b@f ﬁlwa@y%t?@ ooty thy cell serfacgrand within the
%ﬁdﬂs()hﬂ(eu&aﬁlbﬁ& dé:ﬁxfégl beRagsscPliy gle\s\ﬁl‘@ﬁén%g aFﬁt ot the absence, of

Bi osci ences MC wer e pre-treate
Eﬂgﬁmde r(l\bémthaéla)pqsﬁrvelFIKETf%nabmﬂu BYRst amd at qmoMaD@ hmost likely

I
BRPE e Bosie b Aot 2 BRE O TRV BbClBovlggap of el
vvere anal yzed using CBA (BD) or ELISA (Bender

MedSyst ens). Detection of protein phosphoryl ation.
RAW64. 7 or PBMCs were incubated with
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woymavesIsere boiled for 5 mn,

Conl O for 2 h, followed by LPS stinulation for 30 mn,
centrifuged and pellets Iysedwith 0.1% SDS i n PBS.

cool ed, cel | ul BE€T/AER06/800980
pell eted by centrifugation, and supernatants assayed

for protein concentration as -aeove. Phosphoryl at ed

signal proteins were detected using BD CBA Flex Sets

f orames. Cafilddésdcrng wHNNfL'Rg at thietcall Q@\‘dc\é%hé{ in tﬁé\*ﬁmoﬁle of human
were treated wth Cytofix/Cytoperm (BD) and

dual - MeBE ircthe prasence; bufawt thmaaser\@s,sof jgend; as detsumm@bly FRET.

ChDi4—Samptes—werg anmat yzed—using—the BD FACSArray
Bi oanal yzer with F'GAP@}}?\W@}/S% ftware. >st at | stl cal

al ysi s. Changes Vi cel
ﬁ |ation were <Esgre]§§gd ﬁ_&% W ]21 JrLR9
Tok®yls Multiple <ME(%3ME£ZES(% DMAEi(%g EiAE (%) | E=AE (%)
uhstinmul ated to sf{inulate condltl pbns at _opti nal
agoni Neg&ﬁélentratLi Srisl0cnI OO spbfédt8o |sérfmt | S+1.0

d for si

SRNP| e§T4€f Pod €RLF

IngJ one-way ANOVA—amd—T

gni fi cancegghef yeen groups

P—N

tTptre Conparison

key—s M

Post T&&tA 10.2 ResW£2.000. 202 1.0TLR Birgh®i gn SHhbdces 5+1.0
t he Cpn| not ef 4.7 LI s e ansf d

Wi t hq}?g&g. Fer con?@r/\ﬁ'gp ,gj%gqsu: E%ré‘ée pgngdg@t pS 1.0
was ungges the contr gl pb tlhes Qgr{j O pypowiser|. Rupi2fijedq4 0.5
reconbrnant TFNg, [TNF-a _and I L- b were tested as

non-T ﬁ"ﬁﬁém{\& cA &5t rled2 e §m h8|450Qj_§=r at 80kl | 15+1.0
shock | gA#fmea0 | N desonstsaleg bigU{5canh Loy | 15212
I nductionot—the¢CpntO notet the—o o tTecovery

ti mepoidpG OBX h r et @rinl.Oo baga:uoe ebiy518 h4EH.4 | 22+1.0

18A). It was then established that TLR agonists

dosey deger(@e () betwetncigtirehtyeirGeasl deqrdofivnt e incrwdst i donor fluorescence
ot iagreittor abdtobleathing rFop trslepairee doerd£y32 @asferui & excHit gp theB:Anirol experiment
atiere fgclonor AGuhivee TEBfHcEneweeldr SRY) wet &e tTRENFISBE vai gadsgllated from the
et dh e Wﬁﬁﬁrwegf*q feafor P@E’éﬁﬁé‘éﬁg ot =1 B0 @fonor post-bleach -
é%‘?‘?‘b‘éf? lg%?h) por Ip%sgb atzt r8pre[sExﬁ ﬁo Eep?rggrgﬁqeg egt experiments.
denonstrated a di stl nct 5 profile of Cpnl O pronoter

activity (Fi gure e?@;ﬁs&ﬁtﬂ-éf‘gwg%ﬁgﬁ ation of

Cpnl O was obser vEX TLR 2, 7

and 97To3Mee8 el the re@atﬁﬁ’l%l'i@'b@ﬁibééﬁ IVEK hgéthﬁl and Cpn10, and in particular,
MyD88- dependent TLR si gni f1 cant

al i ng pat hwa
lip 19sé glhctier Ganby ig ﬁeemggwm@% rregideter 0%&@ inhaere/BEtens jthe inventors
Ekﬁnllﬁega&}g&hé@h&mg?g%@@%&ﬂad&gzg)I_BH\?—CUrt cgﬂf%‘ﬁ@&fﬁa‘e the form of TLR

signaling path ernore,
rllrgahdﬂ_ét agokms tasti‘l’dﬁNg Thé_iﬂveh)tomais@eﬂ'd‘sﬁnad siihdtheoCpn10 is released

Pl Ve Sl P apre el P ug ot Bp R T gy able to tmi

itie §i@®1ﬁﬁcﬁ1@&tby HEar@e @b oeNTLRS, of Cpnl O As anot her
denonstration of TLR-induced Cpnl O transcri ption,
real -time PCR anal ysis was used to show that LTA

I MMM riafanaiMddisiRo4. 7 cel s results in
concentration-dependent induction of Cpnl O nRNA, with

maxi mal induction at 18 h and 5 return to near o
Heeggenthe Reggabingyt Jamanp6pnl@t vavilmedused (10 JaVvi@ specifications by

ﬁéa)aﬁjeg é{%l'ngtﬁd RAAAak Sa L5561 ds UG fleh rdvdsBN i Bfhson, B. 2005.
J. Biol Chem 280:4037-4047). The purity of Cpnl0 was determined to be >99% by SDS-
PAGE, and showed the same molar activity as GroES in a GroEL-mediated rhodanese
refolding assay (Brinker, 2001. Cell 107:223-233) (data not shown). For FACS analysis,
a cysteine residue was engineered onto the C-terminus of Cpnl0O and labeled with

AlexFluor647 (Invitrogen) according to manufacturer’s instructions. LPS contamination
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To exam ne whether Cpnl O is released fromcells when
subjected to the appropriate stinuli, the inventors

waeiomba@ved RAVR74.7 cells with LTA and noni t oP€AD006/000980

ELI SA t he presence of endogenous Cpnl O and Cpnl O
rel eased by cells into the culd/ure nmedi um Anal ysis of

cell lysates revealed |ittle change in intracellul ar
(Ggﬂjpﬁ)l(b ﬁ/‘dﬁﬂaexfnﬁlﬁm by Bnddsaft Rhya(TChafledRivet LeWIrhtSries) to be routinely
1L.gu

? 19A) . sis of the culture supernatants
welErme rPé‘Q/télél} é“é»Rg 1aanfié|aa ichtokings anglpdags 1P lspl 1(13|§n(5€9a1n 055:B5,

%ﬂ@&) %chlz fHrgpLe 1S eve pMep_S,A, ???xﬁ%?”w @ﬁt q%gAr%l subtilis LTA, S.

hi addition, [ u
grtmm PN, B suhrilin RGN ,ezynmsam selbwall dloat &d:ewvtslae; rdy(1:C), imiquimod

It
1S O TS0 L 1 o,
Peegoy Csﬁy[mbmbment rﬁmlslel(lFNV,((gmgmcbonln ldE!F 1 Bz(n@fejldﬂotﬂed[ﬁ?ﬁf recombinant
e is rel ease cells alysis o
bﬂ’i‘?’&&gﬁh }é ‘g’lgﬁli‘?t s from cel | g (eit her RAV\%64 7 or
RGADOAik I@BBH oRRPNECARBoRAYBRRA rhiks |aé%hst@‘;ﬁﬂ @%ﬂdta@ﬁmty purified

m | d, noderate or severe heat shock denonstr at ed

pi CBie QriemsiiicaBrash AsrayetGB AL Blax St rcsmgn@um/phosphorylated signal
RN ' ?%@h""'hﬁﬂsaﬁ URRENAARE) f{n‘aIde{ét ! Eﬁf{{lﬁmmig%"yé% h k12

gFlgure 19D ta su
(T]kﬁ?p BB Dy pHEM AP Taineses (T 180/ Yi SZQJ,CGDIMI puzd Fkamt:lel(ﬁiD16/CD32) were
gﬁ ghdi ng, while specific imune challenge |eads to

e extracellul ar accurmul ation of Cpnl O In order to
GeansferdoneCelt Stthﬁﬂatia’tmbﬂ PRyndrer hRgiNiat e pOADILSRAEPN promoter

th t t est | | evel s_of | O
bl S8 ChPuidERob M Eiorin e&ﬁﬁ{%%a;’aeﬁ%ga@eymvermy,

mcﬁlﬁfa@amcmém @eﬂsowereC@é]ﬁ{ehﬂ?ftraB@ﬁhﬂehMlsiﬁ Géﬁeﬂi&é (Novagen).

shown in Figure 19E, circul a l evel s

MFT ehhicell pisre h?éuwﬁdoand @ﬂt\mblhﬁysﬁsms@ & o ldandyey exclusion,
OLENRErel 1tk d lﬂtoo% Fflfﬁ)ﬁt ec : Sgﬂ(o?k%lzél%b¢ ns? [ mﬂ(mlld) 30 min

psoriasis or In
madgrate), 4>4 6A ghimi (se\@ra)p ,foltmwlﬁ b)Or@ESVEfrg/atrB 7°@ ob 2timnBA®&4; after 18 h.

5 t R
TN E N = S A, S —
ﬁr@@gllngfarﬁn‘el stgmab ticasur@nusinig tHédLuﬁllféich@é Af@ﬁk%{ Oystéth %Fx@ﬁﬁ:ga) and the
sive rel ease foll owing cel
*A@le%\qutoré mlg]?‘g (ﬁjtoﬂlg{)eé P8k ng i mune cgl I
RbdIh@PCRIRAW 2617 Lo sl vAEPEREQIRY 2513k in 's{enfegzma?ﬁlates and

t hat nl O accunmul ates in the extrace ar m
afhgradniar 16120 lug psior to stimmlstinse Raplitate @@mpbs ocedch condition were

of TL
Rl re L
@;ﬁﬂ Olmasnabtse ancb Suipeistripth &1 S]Flgmﬂtrandl d$yaﬁlﬁhsizy Skétgantts RT-PCR

t or atjion of
(RGA0PS0. T8} b PSR Bl MOHOBHER MLl B rentons
@pn lcé)ltﬁmlingZZ B upof 9diltied §10° B‘NAQBm}MaEé" 625a 'Plﬁhﬁﬁrrpf‘aYBR Green

ands ran ing froam G am positive bacteri al
@éﬁff TR %@Q%OS?}@ MdthZéu ghencdiaef d9 KMTS\@HSQ @nd antisense
FrithéReting r&ﬂﬁoﬁ‘%@n(@ﬁ%ﬁ&ﬂe ﬂ@\§$‘|9t56@ ol IH] %:)g/dl%s%}t%"C 10 s,

reductions in NFicB- i1nduce u0| er ase ac
@bﬁ‘ﬂérﬁ GV AN 28 scweith & final melk step d2i95°¢ Her Hbs e’ﬂ]nxeqR(fR reaction was

performed on the Rotor-Gene 3000 instrument (Corbett Research). Target gene
expression was normalized to housekeeper controls and analysed as previously described
(Livak, K.J., and T.D. Schmittgen. 2001, Methods 25:402-408). Primers: 18S sense CGG
CTA CCA CAT CCA AGG AA (SEQ ID NO: 5), 18S antisense GCT GGA ATT ACC
GCG GCT (SEQ ID NO: 6); Cpn10 sense GCC GAA ACT GTA ACC AAA GG (SEQ
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exogenous Cpnl O Wth the exception of the synthetic
TLR3 | i gand pol yi nosi nepol ycytidylic acid (poly(LC)),

wo b@7pe@sence of Cpnl O in cell cultures stinmul BEEAUME/00980

all other tested TLR ligands resulted in 20-80%
inhibition of luciferase acti-vist-y (Figure 20A). These
results indicate that ConlOis able to nodul ate the

%W@%’i hcngwSAn@iE@Hse eiad R T OMANECTRSROTSEC th@m{miw 8); Pbgd

I'T gan TLRs. Stinulation of cells

sensgdeEE QS8 AGH/ D83- TBP&HdeMA (5RQ TP NpWndbed antisense CAA CAG
ependent cascade is
%kgfgﬁ“ggﬁg?ﬁﬁﬁqgiT&gﬁﬁ he efgeptlon of TLR3, and
LQ)mhltM&&mWektBo@)ﬁut Cprnitd irogtheidnire mqieﬁzlatpntpt'dll lysge¥ynd patient
I nases Ll extracel.l ul
S¥gnalcr i Tttt R Rl & B8 B espreay wd cultre

Pagfartd MtloenBel Odllsthas @sadeld oy siabilitylipdated peh condltlon (n=4),
gul ation of the initiation and dénam cs of an inmmu

Yehdy. ceniifpgation and wsupradadeint hel&y edpil Wﬂvmwéﬁl content was
gﬁﬁg&{d?@“ﬁ?&ﬁﬁgaﬁlﬁg&gg ia%u%, gﬁfo'R\éa} ' EQV@{gf @%ﬂlﬂyilﬁ@ell supernatants

t1on of
|and( entexntnacfar(aﬁyng@elt Iaanple)/ atege @halyiasls by dﬂylSét (deteceipn limit 0.195

%{W&a%’%ﬁ {n,\ll(‘% nth\tibe R %%tséﬁoétl %&b entry for levels of

dﬁsﬁaﬁl@ pensd byz |E5LI$Ad’lI]h@é ttifle W@e/ ebndmﬁ:teﬂ%emrﬂdmcted}CP guidelines

OB P o nl%s P RRVBER. e PRPL Gy faple testing

sl ﬁi‘o?&oﬁlwaf@ ap Hlﬁﬁaxﬁ@thic‘é BbinaHtt&s at tb%alM%Hiérs
pat h is close th i nduction of

MW& %LEESIeééTe Afsatyt Eﬂa@ nMW@@éJtH%LTRTéEQ assay ~was

a 4037-
i EQ,]fg;ﬂ%’gf’.an S 3@2 é&;@%ﬁm (R BABORS ! Bic oL Chem 280:4037

404 7)he&Cells Rvetie gprahn@ﬂvstcddmth ToprdOndti comttdd ebutyr i ﬁbr t2y hoifollowed by
1.0 o roduction t gki n b eshly at ed

%ﬁl&ﬂn COEIIL Esg% i%ggtogjrr&}ét ﬁg%nd\?a i é%c 8§Sa¥’Ll§pln a3 fested i 2

chlﬁ?chehfim ednge pffezi-lt@h%ugdanBMHfgg@dn iweﬂi fided zldmr;aatratlﬁns which
th or .w thout O for . ang en Sti ted_w .
gliciidge s E%ﬁ?grés SrEYVEi lgea%dg‘g}f Bﬁ’gzaé Oﬁougﬁlg?r&ﬂ{%w ﬁi’&re E. coli

IL@SehtSSJm ﬁghh AL HA® FRIND G NAL AN ﬁgw & yhid8sh aﬁqeyquo ng/mi,

usin or cytonetric bead array

ﬁlmg@h atel@dﬂ_oo bg/mﬂkim@umth@tchlemg/mgwé&m@ %Hrﬁtsﬁt%S - 16.25

L
I
backtgn@lqdr e%sssenp%auﬁfe anttcﬂ)_ folNoymeant Kahl@Wthé &. CphihGmologue of Cpnlo,
Bl EER, Tl g RO RO AP cRCP AR by deseribed (Brinker,
KZDOIiU(CélI DO7:228-2EHPOXSE th thd keel Jﬂ-dﬁdbtogﬁﬂd(ﬁltammatlon in Cpnl0 and

arogs Vgr@nf{r@tfﬁtné ml ’&TR oé{g@ﬁ) N o gleﬂtts[] \ﬁ%g 0 nclérzté FR:(% (}Fss tZ1an the level

@prﬂr&qoﬁs@y & KGR HI\P?‘:‘I@% haia8bn TaJNEh@ c@ﬁé%n'trﬁﬁ&%aééﬁ in these
% npari son wth control cultures w thout
Owl

this Dﬁlé tos éﬁObmonth2@15ud>Bluh6m 280:40pF-6¥ Dus| y
?ﬁ,ﬂ tPBfM € gfo%l? & gs%]a)go e?g ﬁs%gz}q&g ﬁﬁ&gﬁ%‘i@ L{Jﬁgﬁ%{?blood by
i)jaejnemdeﬁsﬂyegte@mm se;ntnfugatlon on Ficoll-Paque Plus (Amersham Biosciences).
PBMC were pre-treated with Cpnl0 (or buffer control) for 1 h, followed by stimulation
with agonist for 20 h at 37°C and 5% CO, prior to collection of culture supernatants.
Cytokine levels were analyzed using CBA (BD) or ELISA (Bender MedSystems).
Detection of protein phosphorylation. RAW264.7 or PBMCs were incubated with

Cpnl0 for 2 h, followed by LPS stimulation for 30 min, centrifuged and pellets lysed
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but not through TNF-a, IFNg or IL- | b receptors,
i nduces the Cpnl O pronpter and production of Cpnl O

wW@e@rmeda93 hat can be nmeasured in the extracel | BCEAU2006/000980

medi um The additi on of reconbi nant Cpnl O
dose-responsively limts TLR-d®i-ven cell activation,
as assessed by NF-kB activation, MAPK phosphoryl ati on,

f OKjeROBoildY 8 STHiih,BoRA! belhlh @ lleted b
g\{/i@lfﬂe%h y- ?lglgllggtIe%wﬁungn PEISI\/C in vrltro0 Theese reg%ﬁ?%e orechy

dentrifisgetion.i repdi rspempientsofasggyad Ofew t profeisuAendentsetion as above.

Py bR fa %f[gngrg%g}eﬁﬁ%rg £RRk Qs ?&g‘ﬁﬁ‘k% Ay ée@s‘ fo‘P Ql3s, BRK1/2

e nagni an |n Paratory response,
ahd VK 1| Abmai\teﬂmtRW&DT wex&ntr%edemﬁﬂha@ymﬁmﬁbrtomhna(BD) and

58813%% gd aC at E‘%’l‘%ﬁd %%ﬁ“ %ggl}?ftﬁﬁ) LAE ﬁ g'@gB}éE Svere analyzed using

Mblmmmya&oﬁhmz@mﬂesemranup@@ﬁwas stimul ation
The inventors sought to determ ne the effect of

SHisticel exgrEss Coangen RAWGROtER BEGViny, ToNRIngY eelbcgmur?éwn were

r e
WL IO AR SnpT85% S o] 4 comprtins

wastinsolated dol sfimoiated. cog@jtlpns( B @m;)al agoi§t comeegtrations. Cpnl0 in subject

Ié‘r'rr\l)r{ '\égirﬁesbngle &t&f‘%r %(lggﬁpctaﬁc\éa rﬁ??‘%}%‘g’gg{ ?(%}ﬁé SH%%§ ANOVA and

oM SR vacl SR

%ueﬁedfhflnplm(Bﬁhpaﬁed)ﬂBosnmea cultured for the indicated
period of tinme in suspension in the presence or
absence of 100 ng/m Cpnl O Cells were then
Hoanwesifsed to 10 m tubes, counted, pelleted and
resuspended in fresh culture nedium 100 m of cell
suspensi on was transferred to Eppendorf tubes (106

qs.|2.|1:°”flﬁl?‘f?§a)tiog Jﬁ&esﬁﬂgggg pt and LPS stimul ation

was pertormne tubes kept in the _
i nc ubBtAdNZW 7 heejenwére unmsfem;pdewehya T8parien sconerellldt swhere eluciferase

/ 0
rﬁf {j dela gvdw anBE;B ngﬁx én }éfoongpolil oetc;31 o FUE g 85) rgcomri:)ngant IFNy,
(Iarft - arnduHelﬂs FiNre -té.‘st@t amhoﬂ»a‘iRr agulisd. aCle]lsi ﬁd.fatddheqthehb@erate heat

on ic r.1 hr., The cel re washed 3x.in. 1
eﬁ@@%ﬁf RSN ferREsa bR REHCRL 1@8%0%&@5‘?&@% pigoter at the 6
théccﬂ/@é}ni‘nﬁe@mlAr%h relufeRtAvAIdéR B IMS(FIé“FHA)aﬁd)@Q tBén established

1/ 100 | ution and i ncubated for a further I hr on
ithes . ThRt agorsstpaddsesiepgndentdy |igdygsdethri <@gl rprompter, with maximal

A AP B Bfer R, 74 153230 el STl B re then
wptimlmmmﬁucemasﬁml pnomcpterdr@ewnﬁ@(Flngi@B ﬁLR4 f
or " rapai s & SR SR TLEARSL R RS gRlopfiea a aisiner

fpedfilowe Cpny 0 §tc§rﬁ<§tbﬁu¢tdﬂ1ﬂ5} (P@ufd:uw) eAXlgnifiddie u@qegmﬂlon of Cpnl0

antl od ailed to show si ficant staining (data
erzrémlﬁénonéi)m &anri%a ﬂéﬁ@ mdp. Rheess Do cprgplabon with the

M]ﬁ@g dependent TLR signaling pathway. No significant up-regulation of the Cpnl0
promoter was observed using TLR ligands which can utilize the TRIF-dependent
signaling pathway (TLR3 and 4). Furthermore, the non-TLR agonists IFNy, IL-1p and
TNF-o did not induce substantial up-regulation of the Cpnl0 promoter, indicating a
certain degree of specificity in the transcriptional control of Cpnl0.

As another demonstration of TLR-induced Cpnl0 transcription, real-time PCR
analysis was used to show that LTA stimulation of RAW264.7 cells results in
concentration-dependent induction of Cpn10 mRNA, with maximal induction at 18 h and

return to near baseline level by 24 h post-stimulation (Figure 181).
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treatnment resulted in an alteration of TLR4
expressi on. Down-regul ati on of TLR4 by LPS and the

wo pdomemee of Cpnl O The addition of 2 ng/nm LRSI/aE286/d00980

slight reduction (Figure 22), and 20 ng/m of LPS
caused near conplete |oss (Fi-§lre 23) of TLR4
expression 2 hr post LPS addition. Cpnl O incubation
for 4 hr did not significantly change the behavi our of

TILR4 aft r LPS additio OIreatmsnt was

Ao Benfintarassdiramcs s iolamiag SERUGIOR ans ol i oot y

reduced EHnGHE SwRén@N @8350 i§ ofERas&Rd flogh t&‘:ﬁE efhdd &fbieded to the
cells (Figure 24 and he LPS-nedi ated reduction

iBAPIPPRALe skpiidis ﬂleomvemgrsﬁmz}lﬂﬁtﬁ:@/ww}ﬂ epldruwdtb d-T4 and monitored
PRI B PE36ife T OBkl B0l CBah £ 8 Bis into the

rgiture lhéﬁumTwMI}elspmfesd] Q«sat‘ﬁase\&akdrﬁttlalchyngeomt intracelullar Cpnl0

e e Y
biRatmt, Rausef ravealbd 5©&rdeﬁlugaawm bdlulbl@f‘cpﬂlQUeﬁﬁ@l 30 h (Figure
B activatjon. This effect is unlikely to be due to

%5 ey @%alaéqdé@n%mﬂﬁelgmdé{taoanleaﬁls PE R&tr@,@ﬂl&]é% &ppi{) produced
%?/ sBilfiattd BRI ERMe1HEH with! the €ndr&ysed @é&ﬁem d%;% e@%@ﬁﬁ%?'a@ﬂwty over

| evel s. The down-regul ati on nedi at ed by
e geguia g9O) el hess| daghindicatepthet prmqmrhg@@famwéy syinthgsized Cpnl0

[onounced
PR R ol T PR Rha il Y B DT PO Sl of cuture
SiyEtnBprs Boims ol @ither RAGVRE. hepdyancScm-thhmcted RAW264.7

essi on, fol | n PS addi ti on. l.e - nl O .
FYRD: SHORE! 81 T o e ST it QOUp (B L Bgmstated it
2 JBnageyns b ahfa EIMMANICPLI0 URE edchankiséd Wiag U he
br eadt h (IJlf ’C[:%nl Ocmedl ated i nbrﬁdbl ti onsof Nﬂ? sﬂ@@fnafa from - cells

gamplpsad; with iLdehucigusyl OB) nTikase daisr sugegt Fhag &méo ig fndyced by HS to

h@gs?n i ﬁilﬁcﬁﬁﬁhﬁﬁgb Cofrﬁsfﬁgﬂéﬁ 111 Bgé ¢ Ao é‘sﬁé cﬁ%ﬂ‘%ﬁég fads to the

E@ﬁacﬁlﬂlﬁgaécumulaéwn@@gphl%ote| choic acid (LTA) (12.5

EU/ ”U ?r|§|e% %Uéggi}gfé @P@Qﬁg f’% ri%ﬁ)%teéda ﬁbs)egg) the inventors

m.sta:ﬂlﬂasﬂnmmmrﬁl dgd%aﬁCbﬁ’[H\l)n }Saﬁleﬁﬁ ﬁlﬂeﬁﬂg from chronic inflammatory

é%%ﬁew %%(F (f%en@%(?q@éw 12 Eu%m%%ﬁl g'r@sd R8%m11nF1gure 198,

G2 01p- 18Yd1 0 @bRTYinGRAEA Wth, rh¥¥Rh S0l drth$igd Ws1%ﬁ1?i%ntly higher
I nvi vogen. Reconbi nant nmouse IL-1]S was sourced fromR

gap inynafigpts Wikl BEWERLR splerosisu seoTiaRiRPrainchealiby sbiaetat(1.32 ng/ml +

rasee TO0 IS 404 AT CROR s RRELEAAR + 020,20

Bispentiyaly). Rémpettiveassay loweds pﬁCanOTm:ilyethslefdre a:bfrylaaiswnh ongoing

g@%%%@ 3, 'ﬁ‘%o{‘]‘n Cg‘ica}] a&g@gﬁ 5¢ ?%ﬂ,&éfﬁfb@g{ gge rpﬂ pgssive release

tdlednd rcall i 19sis r@ngimaibted Srelas: ﬂmldﬁ'm apindddecell stlmulatlon durmg
i ons mhlch elicited

I I
N SR N -

and that its export is enhanced with certain cell stimuli.

10.2.3. Cpn10 limits the dynamics of TLR signaling

The inventors examined whether recombinant Cpnl0 was able to limit the signal
induced by ligands to other Toll-like receptors. Pre-incubation of this reporter cell line
with an optimal concentration of Cpn10 for 2 h prior to stimulation with a variety of TLR

ligands, ranging from Gram-positive bacterial peptidoglycans (PGN) and lipoteichoic
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ng/m, Utra-Pure E. coli LPS at 5-10 ng/m, S. aureus
and B. subtilis LTA and PGN at 10-100 ng/m, S.

w@eneni®oe zynosan at 10 - 100 ng/ m . Note thakCT/AB2006/000980

| evel of endotoxin contami nation in both Cpnl O
preparations and in TLR |iganr®d -was known to be | ess
than the | evel shown previously to induce H V-LTR

A6k YEEAPR @hnitcfie RAGAGRNDNA hidffifs, Ussatted h §1 ﬁ@arﬁ%&ﬂ%ﬁons in NF-
u5| ng this cell line (Johnson, B. et al. 05 Bi_ol

pey: WoEras0 agtvity| by a@maarpsp@s‘éﬁh é’ﬁufbé'ﬂ@%latfiﬁ]otlbthe absence of

%g@% Ese §236; Qi o E\ Sé)dc o%':'og gh@fs {l}eﬁc ®3 lﬁ%gd' ;Solymosme—

as activatron er st
lpbbikzyﬂrﬂ}XHCLa'ERl (1K 6N theoprbeenhe gh Cpnl(bﬂpazﬂhlscrwwrascmmma{al with all

Tk T e LRy FhEFEl: TRIRGRs vy (i

Ben)). pieke kesBlto adiddpndatChery isGeld to(rhGddlite ¢yd stten@eh of signal of the
assays. PBMC were | ol ated from he arini zed bl ood of
HEHIYIR JeSPRNSGEcagRlS E&/ AmQsehSREy gr adi ent

cent r 5fipQdkbR™ BTV TIPS aYersHous Myﬁ@"—@éf)@ﬁﬂlent and —independent
Bi osci ences). PBMC were used as freshly-isol ated

sterking epscadleseThat MyB1Sp-dependest wescads ipshared by all TLRS with the

B N R e S SR

|kr11ase59(6MABKJ) intleding pS8l txiraselhlat agna(l&gllated lelase (Eﬂél() and c-Jun

APy MR e o Reyd affSwgRe sgogaliyof e nitiation

3O Gypdiflicd Y GZmBTun® reshendeOll ekdlet Welq&d@telth@l Eﬁents by which Cpnl10
supernat es. Cytokine. |l evels were anal ysed

ceateTheth NF sBaActiypio ad eyfolung Broeim@ns‘@ﬂlewe&t*)ﬂna%rwn of cells,
‘%15/6,1 ﬂggﬂt&s%ng’l?%ﬁ t‘ﬂE ‘iélbéls( %osﬂ%fﬁ&ﬁdn%k@ protelllzl\)'sA \1}\12\/8?6%1 in the MAP

p p y ation levels o | ecu
&inapgsigealpathavayn Ag lshewr 1m\Fughrec2]&H -B, Conl@de¢se-regglonsiwely reduced the

k?é(/e{' P? L‘Qlfﬂnﬁ%h%gl %%é{)l%ry%%%ﬁno? )PS %?Kv\l/é? ga%g ﬁﬁﬁgld/g eﬁ‘ll b%gk? a mouse

mamrop(hagé ﬁﬂ], linea(RIANWA64. Apdrdi in fme]hlbfeﬁoéaied)human PBMC. Slnce activation

centr] n, and, s ssa e roteln

CE M MANR by A0 1D TIEE S ot & R anisp oy gascade of
WeloRindeproat@ibnl shddg 3R @ﬂoﬂtﬁt@ #at Tpho- nﬁbﬁgatecﬁafédg%s in ligand-
and JNK1/2. Alternati vel RAW64. 7 were treated with

@}4”@% gyteking perdycimpresyh opp chrnges n thedl sk pignal cascade.
i ntraggldonkah tlfPee’gctﬁ/'f% et dn 18 W ﬁucqubf c?@dﬂ?ﬁe%%ﬁ"ﬁé&ly-lsolated

anal yzed using the Array Bl oanal yzéer wt
ainmay csb$ stimnlated2wizh Re@uletysofT’LIFRdg@nds the imyeuters pre-treated PBMC

grgiﬂ ﬁ@alf gndo%f rsH\!VYh IﬁT@l hEhteC ‘oa %g{ ?’%c? ﬁ}e %dﬁtl ulg ﬁg tg a selected

denonstra 18 Oh Bt
mgemmmllgamdmﬂam ZWEhcnfEs: @Wﬁmle%ly\ﬁﬁéellﬁﬂmt&ﬁtpbhﬁtants were then

cells whic e stinulated with ncentration ra .
SRR A Sy vt seed ity (REAG Pangan Sk I8E oytokine

Ik QRRESn Aty 4 fachugd,
KR il d};rirt]%us;ce urlﬂg&%&g&( g%ggglﬁwﬂr%zmosan, LPS),

dnqledingdl %Ht -hB;TLRS aaﬁ dLTtORwps inhfiated igrihe weesence of Cpnl0. Note
Wi by ls

%ﬁ Rzlg? %aﬁdc} q&%ﬁ?ﬁrﬂ%% E}ndl%lt‘lg{}le L g\a/igg g%}ﬁgﬂé ductlon the data

lWampestiate ddueed .ILAIO adlsﬂlut:ﬂl@n in cedpbssentty other TLR hgands Similarly,

stimulation of PBMC with agonists to TLR7 or 9 with imiquimod or CpG ODN in the

presence of Cpnl0O led to reduced production of TNF-a and increased IFNa, by

comparison with control cultures without Cpn10.
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stimulated with zynosan, a preparation isolated from
the cell wall of the yeast S. cerevisiae, (TLR2/TLR6),

w@ara70@9synt heti ¢ doubl e- stranded RNA, pol y(PCTIAP2006/000980

whi ch binds to and stinulates through TLR3. Cells were
also tested after stinmulation5d-th CpG DNA (TLR9) or

i mqui nod (R837), a |ow nol ecul ar wei ght synthetic
APBeDiscasdibr ch activates cells via the TLR7

MyD88- dependent pat hway, .in the_ presence of Cpnl O
Dat a L&ispytedie Heeay eshb RSV Uy entidigd delenidupiail @namendogenous

E. ; ; ¢ : ot i ' ;
R A, LR STy bR ] G Sl of respon,
e innta thrpeghc SNF-Cp AFNY iardile BRirdcaptotsi tinduzenfthd @ipnd @ rremoter and

activity | 64-H V- LTR- LUC cel | 5 stj,nul ate a_ ..
Biahiisr of SRl imeratitiar Gt P pREnD P hEeofiabelupy Rgaivm. e
‘d%ﬁﬁoﬁ io!ﬁkéo@fn‘tﬁﬁl;t PR 0 |db%fbd§ortsﬁ&lyeﬂmim/i’ﬁﬂll%digvav edlhgeivation, as
50% i nhi hitign of H V-] TR actiyati on, 0es not .
Sismesat B et Ak E e AR T RO Bt ot Sytokines by a
RRSRE RSP [h® aRPby frbdhly-isolddammm EBMEPRh§2-6f f ected a
limted NF-kB inhibition of approximately 20%in cells _
act i vhhesd resylts dempugpting énductien pf ﬁp@&a‘f"ég ARG sy Entogether with
R B P (e o o B TR R B i fgmatory response
RARE4 steing sevaddncw ahasCpelMeisabn iastentislelenibar ofi gmegdtivg feedback
hways .i ncl udi.ng the | kappaB kj nase (1 KK)-NF-kB
E%i%%%‘?nt%aﬂgo@ﬁr‘@&%f?ﬁ@f&?@%’%&t ed protein kinase
( MAPK) pat hways: extracel |l ul ar signal -regul at ed

ki nases R and 2. c-Jun, Nt 1 pal ki pase ) .. .
a0k T ot et alion g R BrmseRnooh L skgauiatn
act i Vehe ireerPSduchi td HamBaSink Rhd efedtaft OFiSl0l HiE MYR4NGpression in
NF- kB and AP-1 which then coordinate the induction o .
BénVE364 sellsdimgrdentto swamingr yhetbeli @pok(s affecty tlere purfage expression of
[ e of Cpnl O on these signal systens,

?Eggﬁlﬁ\c;%%?grsgmﬁe%g%gr ed the | evels of phosphoryl ated

p38, JNKI/2 and ERKI/2 in cells stinmulated with LPS

Q. mnnutes, . .in the absence or presence of CpnlQ

%ﬂi} ﬁﬂ\?g#gp@ﬂ%%@sshom that Cpnl O dose-responsi vely

I'i m tsPS heas RSntad yead Mheaaplisiplagt kel nWus€ aRAMD-2-biotin and
%hese .HErrbers of signali ng?f{)at hways (Figure 28).To

GrrtrEHin Py caeihyine Yanpowpet &osh e%w@aem @id gpti-mouse TFN-y was
sotir@kimgs gry freshly-isol ated human cells stinulated

with a variety of TLR |igands, the inventors o

pr e- t ¢kt were pBNmefl fonthi dadicaigd pertosk &f tihe in pnérGidnon the presence

[ i lL.ect ofn T

f S0 FE 168 yBP EBR A Cells g 6 BTGP, Pl ubes. counted
pelptrdnabé seswspendeticin  fssnyelturd simadjum. BIO0OSAl @f cell suspension was
cytanetric bead . array. sho i,n, Fi.gure, 29A- D,
Eé‘%sg?{ﬁ%‘e t%r%ﬁﬂf@f‘?%nﬁ%ﬁﬁﬁigd “Sﬁﬂsq/&ﬁ’SN é_t gr fPrpPRcypment and LPS
Jelf¥l a i W as LpfforBY daE ahe E?Bé‘ﬂdorf_ Afes KepQinl Mie rcubdiod with gentle
b, I1L-6 and IL-1Q was reduced in_the St;/)ﬁr)esence of

EHRBEVE k) By Cels Mivee Heshod ot WIBNBSH ot BESnistisnause TLR4-
B_1|re£f§ e(g(rj:,té%l %0 41 PEY/6IYYPESPEr GRffol FNRAT Fdntl-PobfeIFN-y-biotin) was
mncubated with the cells on ice for 1 hr. The cells were washed 3x in 1 ml PBS/0.2% FBS
and then blocked with 50 ul PBS/10% FBS for 45 min at 4°C. Streptavidin-PE was then
added at 1/100 dilution and incubated for a further 1 hr on ice. After 3 washes the cells

were fixed in 1% paraformaldehyde in PBS and analysed on a FACS Caliber using Cell

Quest software.
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of ConlOled to a reduced production of cytokines by
conparison with control cultures io w thout Cpnl O,

w0 padi7oedoexl by data in Figure 29E. Pre-incubatiper/afi2006/000980

Cpnl O ol | owed by wash does not inpact the ability of
ConlOto Iimt the LPS-induced3activati on of NF KkB.
The i nventors have previously determ ned that

AY ©- |R@§Mgat| on of RAW64- FHV-LTR-LUC cells for 2 hrs
with ConlO prior to stinmulation with LPS optim zes t

doed 0 inabeted with RAMRG asHs far 4 licdaes gl éhfge:ae ThR4 exprﬁegpn TLR4

55 I ABCP U RTINS A1 R D g, TRVD2
BmothPﬁblki\Waleb)atSItmptadmi%PEdﬁgﬂrd: éll) tT'lB? @pl‘ﬁtO(DanEiUd)(ht &dled to show

reduction .in luciferase ac{ivity a_neasure, of
RO thes e et SRl Netfhoel R B EREROTA R or contol buter
Gt rdsmldsmecinl\dl’&miaﬁoﬂ@fwmle@presditbn order to further
etatr et U SRS G falsghesot Geinlir The additon of 2 ngin

mma%e?l slr@ﬁt REuRRInt (FRurd Jzn)s aftPPo L&/ RIFQ PRaIN®d near complete loss
. I's were stinmulafed with 1-10 ng/md of |o

éﬁ&@teoza)mf(@&%ewwg)n 2 be padsi Idsnaddibers €1 &ngcwoetwle for 4 fr did
T ﬁaf[ba {f c%ﬁ eREE 1o VI | @ GRQUER.S %{3]{1& When Cpnl0Q

supe col I'ec and analysed
usatng:nEtMaSAxteﬁI@sd 1G] crmmghtu AdRécexpotseint |veaseshgﬁ4ﬂy geduced (Figure 24

b PSSR R BE e Bris PR A S Hhl Blericginssd recuetion

@rﬁTLRM@pﬁsﬁbl@ wag 8ligHiB B ategsotdinBe CINC If(pﬁeﬁechdiﬁls when the cells
prior,to IF g& stimyl ation. | ncreased NF-kB-ind

W&‘? given Zeng/m AiPS (agwe s oVhem er esllsiwere ;t@a&eééwfh %thg/ml LPS,
RAY2CAp Mok §/3s E%ﬁﬁfl@sﬁﬁb o(ﬁl?)@@Fl?ﬁIterQS FN-g in the

presence of Conl O for "2 or 4 scussi on
and concl usions 30 The i nventors have denpnstrated the

absl pt bs%ugglon%cgn&as&)ﬁgm ate the dynanics of the
NECr 0

age response to a variety of TLR-specific
li gan’ﬂhe renh:lbimmh g LOCRActivdty nfediadd By 4ahd Gpahe erehﬂmeent caused a 30-

RS0 R SRl X2 O 5L 900108

Phadueicdtfed BeRRryoulRIBAEsS TERAt Hrdde3K isamclhytr@itment did little to
sJ gnal proteins, incl ud| ng ERK, | NK and

Phaien 1 Brie! Raesuos Seetind Wﬂcﬁﬁpl@%@e&%@%@w \1;1641191 LPS was
f)@tﬂb!ﬁse%rkres\l'?hﬁy AHork gﬁ&ﬁﬁl‘ﬁké& A PRPTAPH W as certainly

I'n cells actli vat ed S. e data esente
eyaerpranotreedrasier @wetmghatcp@éﬁ |ti@aigersib - Tl”efzspmgltv euggest that Cpnl0 is

O, BB LS MPRR AT ot PR RRTLRS AHRR87 T
l'i gands. The maxi mal | eveI of Cpnl O i nduced i nh| bi tion
appF B3R £ £1GPMBD iR e ey "Eendles 3 Binmposeum of TR agorists

RAV2 62th dinVehtdf3-dndert6sd fo dobh@eiv thdib@adthBf C%Q@@Jrﬁédlated mhlbltlon of
&?837 On the other end of the scale, Cpnl O ed

nieR Aetivation waducad By AgumbevRicH R G2ands: 100 ng/ m d| d

not influence the dynam cs of TLR2/6 engagenent by the
yeast cell wall preparation
12.1 Materials and methods

E. coli LPS 055:B5 was sourced from Sigma, and E. coli LPS 0111:B4 Ultra-Pure
(1 x 10° EU/mg), S. aureus lipoteichoic acid (LTA) (12.5 EU/mg), S. aureus
peptidoglycan (PGN) (<0.125 EU/mg), B. subtilis lipoteichoic acid (LTA) (12.5 EU/mg),
B. subtilis peptidoglycan (PGN) (0.25 EU/mg), S. cerevisae zymosan (<0.125 EU/ml),
Imiquimod R837, CpG ODN1826 (mouse),CpG ODN2216 (human), and GpC ODN1826
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zynosan by nore than 20% At |east one exception to
the pattern of reduced NF-kB activation by Cpnl O

WO pooolwdss acti vati on by pol yi nosi ne- pol ycyt i dyPCT/AERI06/000980

(poly(LC)). Poly(LC) is a synthetic anal ogue of
doubl e-stranded RNA, a nol ecul™r- pattern associ at ed
Wth virus infection which activates NF-kB via

i(ndrestantlany Mﬂti‘bléljl_%rel %ijdwcfedtm Ihhm)gdnn RetdrgbimtkBouse IL-13
acti vati n si gn n ose-r.esponsi v i ncr eases

t‘Y?él PHoE cffqr’ég{ %f b gp Hemps, IgEUR léﬁlar@ov%? Hi{:yp@}ds@cp@bmant mouse
Ny %%oﬁced EoaBhé&nikbadn. T dkflﬁeq?etad %ﬁa?(vag %\lrced 'Trorg BD.

surface receptors binding nl 'O conjugated to so
ded W g4t V4L tlelr’CalBsma‘W nﬁ‘hﬁobl@assgwl ama operfdrmed  essentially as

rd@ f%&’ 5;’? h&%s&? 8. 4 t%e c?%)l—lg hﬁ (}? '(ﬁzgm%l 493 76{04'7 nint ehch assay, Cpnl0

activa p)” colu
MHeWesthdmﬁharamcwml)atlmrmnm @;ﬁaafeﬁowsugngl Cond @e stimulants used at

PSR se e Vo Dabbn b rerarophe i et doreligRBat 02 -5

0Bel, Uliga-LoteUlMecACRS 8 519 0 tng/BSU L akhy bed BSsubtzlzs LTA and PGN at
Human nonocytes were |ysed usin

100 b e e i58s G oS Aol GogH ol yrite st dis vl of endotoxin
OBl Oh B Bt Y ORRepkoht M 15, RO BRI LABRBB S Less han

theclepelohows| previpedy v inslued B TR ianigvation et yﬂlegtmelmaﬂ@ns used in

5 e R it Bl rdmel o (L PR 2R U P P doSTa047.

ﬂat@ Wresontpd (bblom; hetchthatebel fefadmuc oﬁﬂindllmird)rﬁof taceliliak Ysésicribed as

BB orrs B PR oo 147 RE SR FadoBBant be nigny

mpbm@t OANF-RBUSEHMEAR] mﬂ&@mé At arlirdsd rﬁ@as@?endfrdcﬂ(rﬁibn of this
YM 10 (M IIipore), concentrated down to 1

HABICyRERN Bl t her SDS- PAGE (Fi gure 32) or 2D geI
H: it Peripheral BISSLRPNAALBar T2 &Jl'%ut &) cgto(ane assaps. PBMC were

el ectrophoresis the concentrate
atates Sohdmpathizesi hipordedfy Healthyovolouteémr by Sublant edensi2Pogradient

0 d
08 T R b B iR B et o
frﬁgmy—nsolaﬂedgedlsedr dtenagively dteuks Wr@lstofé&%naﬂ?d YifbleS in liquid nitrogen

tﬂtar at%%wsﬁr o ﬁideagtl%é&),ﬁf/weﬁ %t K rl/?a{biqsitaslls/rgl-lhlnto 96-well

flﬁsdé Cilbgre kp%ftéﬁ(@réﬁeﬂblol@% %ns%u@ﬁgteroAﬁMJf 'Gim‘lO G added for 1
PH 6.8, 5 cerol, 1°m of 3M mer capt oet hanol

%dfO!éﬁ‘ge%fgbysﬁ fieih oYl jagenista o %51 arﬁeat B Gaindi 9§ CO, prior to
t

(BleBliol O I Shiipparl, QOhg BTl BaBRTR! Bing commercially

tBillebladLIGArkdts (B&D Sd’lhucefsmﬂd qym]ganahbmwymmc ul ar

pﬁieg;z%n H%gg:dﬂlv\éﬂ?lgn vgls ga?égzl \Mrz]?ltﬁchu 6; M@\@g Cs were
iﬁhebag@;l masc;nnerfopn &g édllowredtHieLBS et RABR F& 30Cmi) @Bﬁhﬁlged and
peq{jetsr yse r\}v(%t l’SD\gam PBS. Lysates were boiled for 5 min, cooled, cellular
debris pelleted by centrlﬁlgatlon, and supernatants assayed for protein concentration as
above. Phosphorylated signal proteins were detected using BD CBA Flex Sets for p38,
ERK1/2 and JNK1/2. Alternatively, RAW264.7 were treated with Cytofix/Cytoperm
(BD) and dual-stained for intracellular p38 and cell surface CD14. Samples were
analyzed using the BD FACS Array Bioanalyzer with FCAP array software.
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added. The running buffer consisted of 0.025 MTris,
0.2 Mdycine, 0.1% SDS, and was adjusted at pH 8. 3.

weEb@cnoophor esis was carried out for 50 m nut eBCEHAU20D6/000980

constant voltage. Follow ng el ectrophoresis the gels

were renoved, fixed overnight-5a-th fixing buffer (40%

et hanol, 10% acetic acid, 50% H20) and stained with
@ponRasftsd! ue stain (50% Coomasi e blue (0.3 wWv), 25%

nmet hanol , 5% acetic acid, 20% H20O for 1.5 hours. The

JAIRs agenist findvdetlyactivation rafoHEY-IkR e The dakes mesesgnied in Figure 26

g%mto%ét té %h%o %bqfl{l)]/at?fobﬂnlj(gt{? ge%ﬁfakﬁcN@Ci{@ ac%%ﬁ &H%Qnurme macrophage

gparation o el ectr oresis.
rE@nWI%MﬂW-LﬁRﬂﬁUCl ctid vpihiclg maade: ehmu(aﬁedl(@/ltkead;p&mmptlon range of

I tri d.as the fi $i nensi 6., . - .

AL TtneorVaot FrswSE & e iBes o Tsatel e §endreluding bots
6B %PSf(ﬂRartﬂﬂ}t)fhﬁd hBferegurified WS (ﬂbmbdd oy eimilbgig both TLR2
vvlthlg{el si de _down t hrough the_ sol ytion tlg%/é&)g,t ai ned

SBFIILR AN B THUfP@y, twaORER-RPSIHYS baglernd) B c¥ héuiepgs (TLR2),
$hé 'P@N ﬁlvl%tﬂ off rﬂ?ecéb%'VE rhA rboglftlvE |B§ctla‘1’iz§ EFLRDC 18 hddifdén, cells were

were allowed to O rehydrate hours un er passwe
somdlatddomsthazyagsag, anr@p@afnmpssqlmcé franerih¢ seliswall fagrthe yeast S.

appr oxi 0 0 I at
PR ERATO0 ¢ Ao B0080nl M Eetpbin), i
bR@ssb ang stufmratds hierog gic mnm dCeﬂMwémra,lsot thgyd whersstineraiondwvith CpG

R Bl BT St B SR SeflBlmorge which
5&%@&%@ lvisaqaé QLR731\9@]D§ g-de&naexﬁqmmgu irl thepadste of Cpnl0. Data

fol | onwed vol une of the sane buffer wth

.%%a%@da?h%@n& QB&W -igueed madulatien of iyt -o} peivation following ligation
%@lk’ddl OE&%&:% teh@&(’lggﬁ@y(tyr@p | PG strips were placed

onto t Iterion 4 -7 20% gr adi ent) and
over | H@de Rl tdepleth theaganivsad peraoht &pni @deduged inhibition of luciferase

tll‘fl 10:18%%2 Igﬁg“ggf\l‘}é cells ?tg\{ll\#lﬁted'ﬁ h}? éf’[é%ﬁmgands While

tt]lme r@pbssenpdteerti agoneey sithilacefbr ovegt nh@mtls vteitdaﬂ fwithrep average 50%

Stk fon oI ELR A0 ik (pR ET A6 1OE amgcel gt B AG-induced NE-

Gc@ Fotihidn 1@%8@%%%'13/(1 C§%F%ﬁtﬁéﬂn€or§‘3@ﬂllo2&%ck£@ liffed NF-«B

1.5 hours. The gels were finally destained by several

vl bisen \@ft &ppa@@maﬁew @Q%%ne@qﬂén%ﬂtwatf@%Ya@ét Yegstagql walgoreparation
%}qlﬁlggn_ 13.2 Results Isolation of Cpnl G binding
pfoteins by affinity chromatography and SDSPAGE
é’fh@ctmﬂmhoar @fi Gpnltheni pimmkawlytipe rdfointesgelpulel isv’gmré rpyoteins. LPS

bed a . .
SR S8 RO DE P R o8 R LI SRy pothays including
sipe map?mﬂcﬁnasam%msm I KOE%a&h,QWanmthT@dJTrﬂogen -d@bagedoprotein kinase
i cation o i ndin ul es
eﬂgﬁ@tl REEYTine e, B e gl danaees (FRIOZL Tl 7, oo N
A& A8 KikHs ETNKIPan 8T8 FhitBS RfwnkhEank rtﬁ&&'s@ahﬂ?batﬁ@%?s activate a

not |dent|f|ed the inventors repeated i solation

Sumben POMBNseEipHEN Frasetsi incluging f¥F#Bt ynd WPohwihigly Eishycoordinate the
ggkglcggﬁ"& g6k tediBo Bh Y LB nRMES UL ESafdYs. BPGrdRA adELIME Snfluence of

Cpnl10 on these signal systems, the inventors measured the levels of phosphorylated p38,
JNK1/2 and ERK1/2 in cells stimulated with LPS for 30 minutes, in the absence or
presence of Cpnl0. The inventors have shown that Cpnl0 dose-responsively limits the
LPS-induced phosphorylation of each of these members of signaling pathways (Figure
28).
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wel | as by 2-di nensional gel electrophoresis (Figure
33). Control experinents in which cell lysates were

WO 2v70w®9s5 an affinity columm to which no prot ePeT/AEZD06/000980

been conj ugated denonstrated no protein bands on

SDSPAGE (data not shown). 13.-36DBi scussi on and

concl usions This mass spectronetry data has enabl ed

t he i gerbhfiig alid anivith TR alonPFroligitios, of\ Witskings Ml Fledh®/-isolated
otentially inpaortant for the binding and,

iHmen celly simplaicdawith ariargtyott Bolligands, Hessinverprssprgiireated PBMC

glh%l&% E@é{h@rdonefsoévhhicﬁbén@ srald al?c‘i: ttﬂét?x_' Q5108 WARPL §Reted range of

1 regul ates the ‘dynam cs of actin polynerization,
dpelagands dor2d In Qpekite kivalsiingelh coltust supetmasesieere then assayed using

e : i ] | O ‘

FRLCRULE HOLEIERLA . ARCBAR RO Rl Socucion

indnotd/ by agonisteo MRS drcRLRY (PENCRAIA, Zyimxsamp| P S)4 incltténg TNF-o,
fl.u 10 on,the.Rass Ri ver tivi

o et sy el v asarintred iEdhesbreienio ) el SDileey-ignulation of

PBREO W lSagtRlsts foTTER Bt 9 AvittInhigaimothet GG (GPNXD16) in the presence
i nf] uences pol yLC-i nduced anti-viral resistance using

af frplid ladnigvinadaeasermrygion of ritkines dyt epniraiseth it qoairol cultures
%ﬁg%{@pﬂf@, ﬁldgﬁlmg/gg, cIlan%aA‘ : iié{%gPEal s and net hods Cpnl O

was di ssol ve altne buffer pH7.6 and
PrewanbatiordofyCpret) followkd Guensh deat ek onpatt the alBY@f Cpnl0 to limit

@‘Iaé.t gﬁgﬁg%%?ﬁac%j?%\a@gogziﬁkg} @E%%I%V’gﬂ%ﬁpﬁ!@éeh%viggsrlyt(PeFermined that
prwiln\mig?ib)l MMMGLHM\I%TF]—ISUQY icklts ﬁaﬂ iz;elragwﬁh lng{nmdo prior to
st or ro t -200C, Vials were thawed an i luted, .

Fueam L b tbiiprihe dotr oG e el A g dresdvity. They

85@ dlb® n&R| deRPrd@se@ LA 1-0r pRLIncHAbE HRINELAE) fdTRWed by a PBS
the data shown in Figure 35, PolyLC was dissolved in

fogh prier @alnatimulationgpen not wheniha (Gpademeadinted repgetion in luciferase

0 1 : % . ol unes)
A ok B AP T o 4 L R B L
HMoor BeR agonisi@p@ucaanNIheB datipation.tlherds safurthat tipradtsrize the activity
i ed .at ee 3. 000r for 3 in .
AP B i aR Gred E8n REEREN 41807 RBRbo; FineibtR Reonisss. As
piPGf thieabed' LR ptogtdnatle VRABI264PEEdIRWee stitRlfetPeitRal €0 ng/ml of
iﬂermv d and 222 @el let dried in the_hood (about 15
hEpdolerem (& g‘fo R depamBinent oweNFNT 6 495, 6 hpws in the presence of
S0V eFipuRf 3 s R ' YEFSTNE-ou usi
ggt er ?ﬁ ﬁr%gd o%si n \gq?);egsi%\ﬁg %egér:l}? ic_)?%&iggﬁﬁ?%gtmﬁg%(? "tfﬁlé o using
BLEPhoCoREq wias (i pdetenjiate AFN-1t Hiedugg®MNF-o production. The marked
. o 0 the fi o
SARERAL 07 LN DClIP L TSUTESH AERMIR SR s wer o
asubatée metht Cpnilt for s hisnpridras KENan dtimalatiped héregsed NE-xB-induced

.Sl nised ripor to seeding intaq. 96- I

N SLALSSCL R 180 LTS R PR B Mg g s
sttmelardiwith IFCY iSthepi@es@asehnil 0 felupbi £R&8si N a
96-wel | plate (5 x
12.3 Discussion and conclusions

The inventors have demonstrated the ability of Cpn10 to regulate the dynamics of
the macrophage response to a variety of TLR-specific ligands including TLR2, 4, 7 and
9, and hence the influence of CpnlO on the phosphorylation of signaling molecules
upstream of NF-xB activation and cytokine production, namely members of the MAPK

family of signaling proteins, including ERK, JNK and p38. The inventors have also
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5 103 for RAWG4.7 cells and 104 for HeLa cells in 50
m  nmedium per well). After 4 h, Cpnl O was added (in 50

workoodiobaeved in nmedi un) and after a further 30 PETIAU2006/000980

pol yLC was added (in 50 m diluted in nedium. The
cells were then incubated ovebdi-ght in the 96- well
pl ates and then RRV was added (MJ =l for RAW264.7

gledvlis .thandpMY dos2-fedport Geducss i18vedd offl thtraddilulh shosphorylated
da%ﬁ, the cells were fixed, stained with crystal
MAPEs In eelijastieed B kRS and dye extracted with 100%

met ha: ' ( HSqeE :
e gl e, (575 SIS SR penly
edgudates thé dpainyicOolthe RIaRGmIuUnSgRsponsy imirhicadphagpodtiniudated in vitro

Y5 4 ) T o B o A i

netbuative thiggecsel bysthetromblegules was agirgximacdly 80%i ollowing dtimulation of

G R RO D 3P 00 el it B R psn5h b ac5h e other end of
tieleareldpn16 Rdast 8t 3éncenteRtn® rafEn® Okdteen G0 did 166 i1@A81 did not

were established to determ ne the dose required for _
iHbrgees die dynamics -ofi ThR2/6c sngagament brthraveesi cqll ceal] preparation

%ﬁﬁoéﬁlb?rﬁ&%'t&nzﬂa&n, usi ng an appropriate

concentration range of polyLC, the hypothesis was
t est edit dgast onsvsstdption Cprth© patiemeafs sxflutcdte Nt B vactisihtion by Cpnl0

b B BT A A b 8 G GO Wi gomnete
hikedo gueiagt cgctmbteaéécraﬂclgﬁi gﬁ[‘\??gf im'grigohgw mﬁﬁslﬁm?égéd aﬁﬁgﬂm infection
?V&js“gggctié@féﬁ S Vi %era%ﬂpna%tgy{“hggsﬁﬁﬁqb ﬂéf’éﬁ)imitmg the NF-«xB

¥dtRRlibd Ei¥nal lépB1 ClSeUEHoANvaAYInGenes HRiRBSuckiBn bRiybe I interferons
st udy, nl O did not influence synthetic dsRNA-i nduced

Bresnonpalo thisgigerighce agai nst al phavi rus-i nduced CPE.
The data presented here does not support the view that

nl O may i nfluence signaling by dsRNA. dsRNA can
s iByamplevidaldantifigatiarkat celRb Wfdce metep®rabiddiag toMSpi1d/conjiigated to solid
al though TLR3 is believed to _be.the najor sensor of
extracel lular dsRNA, with thg'agrther signal i ng pat hways
triggered by cytoplasm c dsRNA. Exanple 15-
ﬁgﬁo&ﬁi na]nt n{hg interacts at the cell surface wth

arals o 9% onsi dered the nmeans by which

B¥ldrdn f! ik adiorsTon! s el thiP Biae 5 190 AFFRWP 9?1[112121? ;%lgﬁ%'-activated

To_identify which | eukocyte subpopul ations o

Bi-Agppdsaluans { Amer haedharmeactd) (sro prepatsd usipg€epnd isu@péed by CBio
C i Cc i ' it .

B Ak CUPA B RS SN RTRASHERL B8 b g

@go ithe dojurnio awiokding ypma@fadt@er’n insitturidor(sdat a not shown) .

Upon Jd-ncubation of | abel ed ith PB t 40C,
t oget}ﬁgr?awoﬂo%‘m%sawgﬁqu?e%aﬁﬁgglg& 4@51_3?16 %Pg%n&%ﬁ wiv). Whole cell
lyepey st paskD b ephsthl ORI Datfieme columndasd demenst hdl®dles were
t hat nl O | n&)eracts nost_strongly w th APCs, .
washed away with PBS. Cpn10-binding receptor molecules were eluted using b-octyl-
glucoside (b-OG) elution buffer (15 mM triethanolamine, pH 11.5, 140 mM NaCl, and
30 mM b-OG), neutralised with 1M 2-(N-morpholino)ethanesulfonic acid pH 5, and
dialysed against PBS. As a control, cell lysates were also passed over a column onto
which no protein had been conjugated.

Eluents were concentrated using Centriprep YM-10 (Millipore), concentrated
down to 1 ml and analysed by either SDS-PAGE (Figure 32) or 2D gel (Figure 33)

electrophoresis. For 2D gel electrophoresis the concentrated eluted solution was buffer-
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specifically nyeloid DC (CD3 CD4l owCD14 CDi |l ¢ +),
pl asmacytoi d DC (CD3" CD4l owCD14~CDi | ¢ tow) and

woreooydes ( CD4l owCD14+), with | ower affinity POI/AU2006/000980

cells (Figure 36A). Wen PBMC were stinulated with
LTA, there was an approxi mate58.-6- fold increase in
the level of fluorescent Cpnl O binding to the surface

ek ciaRiditugigg |r§1ﬁ¥atfbnrbufﬂ-ﬁ‘ (8 MNRE4, SV VHAPS VDG MUbBTEd.2% Bio-
CD14+ cel | s (Fi'gure 36B). These data su gest t hat

&wte) dB9rRd) nnoxcrm polisierths bangs i opeli elinteesti wereyexsised, ryptic
ﬁfg?t’edlﬁﬁq_ﬁ ofe St AR - f@fﬁﬁd?gl? the innate inmune
S

e i nventor | oned t he uptake pat hway _
Skpdilation of pemeinCpp 1D gahelzcirophoresis dlheslisgd sanfiorwhs treated with 2

ReT B o Bp s oo ee P o, B SR PR BB BT = dighpros, se of

CRGLN $ nilofi 1AM infetcdpidstiamel, laull mgcafimratiopheriod ble) and placed in

was, denonstrated that nl O was rapi dly taken_u
ppHing; atedior ¢ migstegnATAsda Tt fheaseapfqm%? SHALTEF eﬁf& Precast 4 —

woih %Hle%ﬂtg%fs {Elofaﬁ? werd asQl, ”FHe it REBONTIKINBOW HHl&ular weight
ata show that Cpnl O protéin associ at es

Th
mmﬁem(%ﬁé&bnﬁﬁlé e Gest well and thegewaménenvells wereilppded with 40 pl
Af ?ﬁ’?}éﬁa h@!‘( %ﬁ%ltgé$@o@e[ F‘iﬁ%{?& gle@t(‘c%p-ﬁlolr%tﬁcotu%l\{é}tahﬁ ?unmng buffer was

Ions tor treat
addal Theommmg buffdneohesed abeie2oM Pes, 0t M Ghyctree0.1% SDS, and was

a0 TR ndS RO R wET G u £ Thinyes b 20V constant

b@lt@g}ﬂ %Hbl\@ﬂlgaaed’fﬁfpﬁbﬁésﬂs | thd:J gtlkakérd @e@ydé | fB®d Wvernight with fixing
03|t|ons and as a_limtation of the sco

of
A0z Athanely éﬁ’n/ol 3(9?1“‘? AC1En30%ei?0) B@Qﬁbﬁlléedlw{ﬂé)&)omasw blue stain
@f%@%’o‘ﬂa&@ ‘tﬁ&r (PRGN 243 mARMHOD T 5947 AL ORkid ZO‘V?J H20) for 1.5 hours.

conposition I ntranuscul ar injection coul
gihe galserere 6n@1d>ywd%ﬂ‘tmnqhby ssveral Weshisa ffitly dagtaim16P, cthampl, 10% acetic
f]ﬁg g(gooaﬂzc(yi tabl e conpound. Simlarly, a conposition
or |n(r avenous infusion may conprise 250 m of
Separiatien Bf pageins bg 8Dugel el@ctrqﬂdar&tm oén-Hinsuiimatobdized pH gradient

@ﬁiﬁ%ﬁ?ﬁﬁﬁ%&ﬁ&ff%ﬁ%@? S Fiot Catre P agt AT 200 1l of

¥mp1e]vegé bipattsdint® ehePoBIR a}bétfnd'fﬂhélmg sk (s p@b@iﬂbv@fthem with
a sui tabl e conpound in 10% vol unme propyl ene gI

ol
8alsidadewn twggdhwwaﬁom §h9§tcemame§é@m;e ind pyiden neral oil was
gmgav beerlifé @Gus}]rgﬁl > tcﬁd ORIk Ph QP e R sthgy wfe Bllowed to

tabl e conpo formof a coapsu
mltéqdm’c@ﬁbr By boluts undgr passitve noiedidonsvab 201 @cﬁdﬁmpﬁ werk dhdnrfocused for

SRR B 09,0 e BT Ol SRR, s i 5o per
m Rlcadysyrie siPGMstipe alfoatthe sexaip liencksiod) theyEyerdi@poved from the
g@%ﬁ%g&%yragldgﬁ{‘%%#g% @;ﬁo g@pfs buflfer rc]:oIlt%{mrggegd m?\/I)i'r %{&an 8.8,6 M
urea, 2% SDS, 30% glycerol, 1% DTT. A second equilibration followed in 5 ml volume
of the same buffer with 1.5% iodoacetamide substituted for the DTT. After equilibration,
the ReadyStrip IPG strips were placed onto the Criterion gels (4 — 20% gradient) and
overlayed with 0.5% agarose with a trace of mercaptoethanol. The gels were run in the
Criterion cell for 60 min at 200 V. Following electrophoresis the gels were removed,
fixed overnight with fixing buffer ( 40% ethanol, 10% acetic acid, 50% H20) and stained
with Coomasie blue stain (50% Coomasie blue (0.3 w/v), 25% methanol , 5% acetic acid,
20% H20) for 1.5 hours. The gels were finally destained by several washes with destain
(10% ethanol, 10% acetic acid, 80 % H20).
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Sui t abl e conmpound 0.3 g Methyl Hydroxybenzoate 0.005 g
Propyl Hydroxybenzoate 0.06 g Purified Water about to

wa®70®ond . The nmet hyl and propyl hydr oxybenzoaP@BAH2®6/000980

dissolved in 70 m purified water at 750C, and the
resulting solution is allowed&06 cool. The suitable
conpound is then added, and the solution sterilised by
filtration through a nmenbrane filter (0.22 mm pore
e aseptically packed into sterile containers.
E?é *Fs@%%(e) - Conposition for Inhalation
Mum;stafat?pmm Flamdmg pmtaeolbycgﬁimm’ndrmmat‘dgl aphy and SDSPAGE

EouldreSe ThoSeBomitePriby Bulptd SR whhe Yy ithSaotony o

Agedbed sagh i@tifietl y seehat €pi89-indiak epoteied ahsings mass spectrometry
di spersed_in a ropel | ant, such as freon, and put into

élﬁalafifrraép‘ih?‘éﬁlén #laér osol container for either

i ntranasal or oral inhalation admnistration. Exanple
16(f) T fopas) I GbGd L&w}ﬁﬁ té Qélrcfrﬁ’ét
deliver v@aggtdagﬁ{ﬁ)ﬁant nent W?F‘dﬁ' S @bo gs 1 p id
¢onmpound, together Moteln Naniet € soft par affl n to 10@cdésswnN0

078 BbSMRES 8Gulhied RE1OIF Be@usdr @GRPOY)N, | S honmbgenepgrr7s MESAU
h %8%91811%@%&&0% A TTE[ hod f or nmodul ati ng I|OI ALB(K%OVIN
'jopéétl?l}fgcgqlﬁul 119 Hr—a DUUJ ect;—ot r—at—te Eﬁ\T%HFSEPK

GEe or—orgah- thereof wherei-n—sai-d—nrihad

‘WWSA’@S admi ni stering an effective ampunt of ANXA2 HUMAN
¢ Weigrerhosphate ileragher ei n_Tol | - | i ke recept or_si ghBIEiPATR
i| mwalives associ ation of the chaperonin 10 w t nPROFI_HUMAN

lelUJhéaKﬁka%?&m Qfiochdha@l activation cluster. Pcuf HUMAN
! ‘i”g[g'éd a-1 chald'é’%‘egloﬁ‘“ Mg —TOr=1TKe TEecepror srgn {ddd19EMAN

aact ool l

et chaly i, c@:‘;;;hZHC,\ZE,‘pL:QL?Z,‘ii oL f‘ﬁLHUMAN
ARkt FWEEYPE PESHGht of at | east one ant agoni st AR

¢ Repiéyl ompyl-cl@ransvifvarerserts TCoblbspdrinkiebindigeptian) si g n&H’H‘\LMéCMU
i nvol ves associ ation of the chaperonin 10 with a
Toll-1ike receptor in an activation cluster, and

wher e of e t@REFoREskt repilR VRNl @dwa@emﬁﬁé thelidentities of the proteins
assomaﬂ wth a Toll-like rece i.n an _activatjon
(s

dhijsy@e nobidgntsh ﬂwamr%org repratedit lsekatlfﬂhef GoR |G Big protein by
Ca!fﬂﬁﬁféhroéa %ﬁ%h?%h@ %19&9%@&1&@&%1@&%”6%5% PR Migure 32) as
2, Wherein activation cluster cogfrl sés chaperonin
sl zs bod- ﬂwqﬂswnﬁaﬁéplegﬁropf@mmd@m dy, at |least one
ot her The 0
wher eldr%;%k ﬁf E%I?er n’ééélg Hlo%vgﬁglt(%’ @geﬁ‘%r WG er\%loo&érainnﬁf%mty column to
Twolhith Inokgrotedrc épd deeagonjugited ﬁemﬁhﬂratrm ho (’pratrennbmm o1t SDSPAGE
?Eégone of clains 1 to 4, wherein the activation

{18} ShO8Mhr i ses chaperonin 10, TLR2 and |i pot ei choi ¢
acid (LTA).

13.3 Discussion and conclusions

This mass spectrometry data has enabled the identification of several proteins,
which could be potentially important for the binding and intracellular trafficking of Cpnl0
to host cells. In particular, profilin, a small actin-binding protein, which regulates the
dynamics of actin polymerization, appears to be a CpnlO-binding protein. Another
molecule which could be important in regulating Cpnl0 responses is GRP78. GRP78 is a
chaperone that could be involved in the trafficking of Cpn10.
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6. The nethod according to any one of clains 1 to 4,
wherein the activation cluster conprises chaperonin

waeo7oede®s and doubl e-stranded RNA, 7. The met hpaI/AU2006/000980

according to any one of clainms 1 to 4, wherein the
activation cluster conprises -@&0aperonin 10, TLR4 and
LPS 8. The nethod according to any one of clains 1 to

g{ i fﬁéqnmfehbé/@ﬁcmo 6h u&tmfssmmrwmwnamgmwby cells
10 TLR/7 and single-stranded RNA. 9. The net hod

according to any one ®imuateq with polylC in vitiper ei n t he
act | vagL %]ve% ors (A}%%pfé%}g{t&f ?ostegp‘@[?ﬁtﬁ&n@{)‘% P ATk s BHT:C-induced

DNA conpri si ng od accordin
taqtiamyl mmtanﬁe asing meviths tkno®n tovbe hightly sdnsitiviadp drcomitivirabeffects of
%g% ses the pol ypepti de sequence as set forth in SEQ

1, SEQ DD NO2 or SEQ ID NO:3. 11. The n®et hod
according to any one of clainms 1 or 3 to 9, wherein

the chaperonin 10 is administered in the formof a
péily Maderiaby anddntiedsdi ng chaperonin 10. 12. The net hod

Q’%ﬁﬁ ?)dcglgl ORacdidioMel in THERE Bl LS ﬁ@'&&ﬁfd@f&@ﬁ ofQr 4y ice in aliquots

npris the sequence as set forth in SE
28d sthivsl ate2076d Adiguots tergthewedpyionipaisef claims 1 to 12,

f r [ [

TR BB DGR 0DaBly 0 (L5, e
\ih etegildsdline aat5 ingaslt stored frocken tat e205C. H@dmweresth_awed and diluted into
L TNER TN e -
a?VEq}SS F@ls €neOlats %ﬁQWhllﬁrFlgﬁlre%ﬁ lFHlﬁC@ WW&E@I%dSﬁi &erlle saline at 5
met hod corrprlsesamnlsterlngto he subj ect

arg/dt thowalirotad abl> vhaplbroadd2bpl ghkie shepd 2.5 volumes) added
G %9@61]]9%9 tﬂeodﬁﬁﬁgc @k %tbé@ &f@reastc-ﬁ%hl atl T8, r@l‘f%’é %ﬁy Iof the assay,

an‘activation cluster, wherein formation of

a@qwamm ccntuﬁxged al @pasvso«t (B @QPrpuin) fori 3 mim el %C The pellet was
enh / or f S
IBRESHFL 1) 0 A OBRETRG SEATINE SEMIBRSGe spenu
trélﬁat/d‘mﬁlid e polley éritd om tiof h@odj(ﬁaomdlei mms)tzhﬁl =sigpended in 100 pl

B Dol FERTY o RN 531 QAR MLBT0 bR S0 pegeemine

Qﬂ‘sm@nﬁemﬂlqgaﬁt@caum €afird of g BISPRG M SHdr (mrppml&g All the dsRNA
chaperonin 10 associating with a Toll-1ike receptor in

gAneppirplens Byercinike Bpuren e apVeVEReEr i gnal | ing by
UG5 LYsap. ]IQﬂV@idf#S’f Ed1is VAR YRS & e%n@%ﬁfblﬁesﬁf f144R8 and scraped

activation cluster is associated wth est hment
dhel/mot tr;ypxsgn%é% poor tofset:dheg dhite @asweelbplatconidélid ealls viere trypsinised in

-Igﬁe Staﬁl g"g?’%%%%g' gq%pmgn I ¥ 1530e§3) ] ad :ﬁl %z%% 1131"'h ?’6%@1 plate (5 x
Clofgsd RIANVE264.7 abllsoandobdt fer II-E[LanBfle(iﬂ som meaidwih q)eo Ivvell) After 4 h,
(ﬂ* Og:?%aélta(rgi‘fdlgc? g;g\?@oumlgé%@ggsrggdﬂn% an aigtgr ?\E‘Eher 38 mms polyI C was
added (in 50 pl diluted in medium). The cells were then incubated overnight in the 96-
well plates and then RRV was added (MOI=1 for RAW264.7 cells, and MOI=10 for
HeLa cells in 50 ul). After 3 days, the cells were fixed, stained with crystal violet,
washed, dried and dye extracted with 100% methanol and read at A595 nm as described
(Antalis et al, ] Exp Med 1998, 187(11):1799).

14.2 Results
The effect of polyl:C on RAW264.7 cells. Initially polyl:C was titrated into RAW264.7
cells in the range of 0 — 100 pg/ml). Concentrations of polyl:C >5-10 pg/ml resulted in
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arthritis, psoriasis, heart disease, atherosclerosis,
chroni c pul nonary di sease, cachexia, multiple

waeloeno®ps, GVHD and cancer. 18. The net hod acPOr/Aiuzmg6/000980

to any one of clainms 15 to 17, wherein the chaperonin
10 requl ates LTA-i nduced TLR2ggi-gnal ling. 19. The
met hod according to claim 18, wherein the chaperonin

Olgwélga%%r-@rﬁ% dﬂgﬂgﬁg witRTE4N FRAMLARNLRY arfdl Qewaid ISHbrly over the

met hod according to any one
dﬁre@ Hayt assayipertod. IND suolhtoxity waseobstraghbios ilﬂeg(al:@lls 1gure 34).

| at e d R
ﬁrgzljewgzzﬁg?&g%l elgirg{lc?pps \%g A Ba%lﬁgh ‘589 d\%ke%%n%'ngft%ﬁ!éésen&qmred for
leigﬁf)l? I @nﬁﬂzg;apdasimﬁs fEﬁLR:AW@@m edlls andi fifeiechellst Biien, using an
roducti on and/ or secret t hod
B s b st SO e ISP SRR %o whether
ﬁg)l h§ %ﬂkfé&&ﬁ R SartRANE %@[IJI?R%f SdsBA.| IABOshoR@. inlRegure 35, neither

accord to claim wherein the cha eronln
oA Vgl el nan HeLa padls shew pdrmn difisernca tothels @gHviEal retstance in the

g)?éjs/eﬁ e Cﬁ‘%%ﬁ%ltc% g?gggﬁ) mﬁ?ﬁ@ ccﬂﬁ%ﬂt?gl §6P &&P@ a'h@ CHRY0 @A over this

erein t ape ohi n
nthgelday esay meatursigregll eiabilitynded RNA- i nduced TLR?
signalling. 25. The nmethod according to cl ai m 24,
wherein the chaperonin 10 nodul ates TLR7-i nduced

143U isBRdsibAbAd coichudionsi on and/ or secretion. 26. The
nmet hod according to ang one qf _cl ai nms

5 . . ..
wher eilly thie s'@ﬁg,p &mpd P ndifo npl d&ﬁl\éqnég L ? @%ﬁa&@g&d antiviral
}\E&Zﬁaﬁde%{%ﬁinlsﬂ ﬂ%a%s-lg&iﬁemw) theasa fﬁé&ﬁteﬂ Dk di”Jemnaﬁsupport the

rein peronin 10 nodul ates LR9- i nduced
iview oSl Aoy ipflemioe sigorlingrity SRNA cdENdgan signal pipTLR3, PKR,

/Ijncﬁcéc Qﬁa‘?bﬁﬂT‘EOzt/ﬁﬁ‘é{n % ﬁoﬁ’%h ¢1 RS %bé&vk@ t%ge the major sensor of

f'art her “conpr i sing tration o east one
attdhtdliohal dsR)6A] Wit thd hethere sigoalirer pethsiays triggeakdiby cytoplasmic
Zﬁl ﬁgereln the at | east one additional agent is an

[ nodul at or selected fromthe group conpri sing

| FNa or I'FNb. 30. A conposition when used for the

t t t t f
compos: { FERIG oS Ta GHoA b lfaracko o By EE uitags it APC

| east pne ;RRAIIRCEOMEIIERN! Yhea GRS al) GyIaaH rdx@acelRildrU€Bh10 might
or adjuvant, wherein the chaperonin 10 associates wWth

amdadilate [an Kemyuae egsponse. FoAderdiey whighi léhkqs:lytfs%lbpopuéﬂwns of cells bind
foar
15 L R g bR AL AT A8y ccin rsdu

Fﬂﬂxﬁdxﬁmaﬁ@ ehafit aetainadneneivalesp cirperdne ankiemdmg@as:elutatory act1v1ty to
QI8 e nd i T SOTRSEL b S o2 R gm0 i
VFB‘I@I@ Qf 20d/t8getladr WRASL PAAE biTRARBSTIE |t@tlﬂént1fy separate leukocyte
subpopulations, it was demonstrated that Cpnl0O interacts most strongly with APCs,
specifically myeloid DC (CD3CD4°“CD14°CD11c"), plasmacytoid DC (CD3
CD4"°YCD14°CD11¢"°") and monocytes (CD4°VCD14"), with lower affinity to T cells
(Figure 36A). When PBMC were stimulated with LTA, there was an approximate 1.6-
fold increase in the level of fluorescent Cpnl0 binding to the surface of CD14" cells by 4
h, by comparison with unstimulated CD14" cells (Figure 36B). These data suggest that
extracellular Cpnl0 exerts its biological activity on APCs, key regulatory cells of the

innate immune system.
The inventors also followed the uptake pathway of fluorescent CpnlO into

immune cells by confocal microscopy. When human pDC or mouse macrophages were



10

30

35

32. A conposition when used for the treatnent or
prevention of a disease or condition, the conposition

W@ wpni®dhg at | east one antagoni st of chaper oPCTIALI®}06/000980
wherei n the antagoni st prevents chaperonin 10
associating wwth a Toll-1ike-pgeeptor in an activation
cluster, and/or prevents signalling by the activation
?ricldgétg({ R A RELE Itltn gidratd ﬁ‘lepfwﬁﬁ‘ GefbdntsV & | i@6ntify intracellular
clu 'S assocCl a W t’h tablshms and/ or
pongaressitgnt whs ddmeomirsted dert Epnt@was tapidy t@an up agd éragficked to the

h ' . f or
TP 0 o P G5 o B R e 200,
wWhedeeildla tshewClhap €par prokfinagsatited edthviniiure Tombétektecells and is

receptor in an activation clust er ei

F ORRRIEF 6 RSB B retse i P BUSEEIB e wi t 1
initiation, enhancement and/or naintenance of an

i mmune response to the disease or conditjon. 34. A use

of an antagoni st &xawRlgdérCampesitons &r tieatneMinuf act ur e

of a ﬂ?%co?&%@% \{13{ tﬁehl? Hr?o%i{e erfrmi; gﬁl@nh{/é?ﬁloﬁfpr@vlded herein,
di seaSe or con wher el n e ant agoni st prevents

@is\apﬁxr pmfmeﬂ&ommnm anegpuilirted balo?ol Thé fllpwieg aysttobeicanstrued as

vati.on clu and/ or prevents SI n

Sl SelBlt br cORR o BT 3p RaPRB Sk i scove of the
@ggsbmqh{,@lﬁoﬁhly&tﬁwws associ ated with est abI i shrrent
and/ or progression of the disease or condition. 35. A
nmet hod for nodul ating the production and/or secretion
of one or mip @mgMb@élﬁHﬂol‘ ParentetdP ABRInistAkioR!
| east one ce tls ue or organ thereof, wherein said
met hodh @mn}msntmsfoaumamuswéatf injgotion equidbe Prrparsip pentyn 1 ml sterile
h 0 erei nin 10 associ ates
3@1 ffﬁ Q‘ﬁ% I gi?dl’ kgéroref%esla tgﬁggg)}ﬁ%ﬁ{ngct ivation cluster,
and wseniisy, faOcrdmidsﬂmncfbr irteav enatuis viafusion mayuemeprlses?-SO ml of sterile
ssocj at ed WItH m)du % of the groducti on and/ or

REEE SONIEE 3 é‘%@ %Fm RS odul at ors. 36. A
nmet hod for nodul ati ng the production and/ or secretion
of one or nore 5 i munonodul at%rs in a '\%Pg or at

| east one ceII [Examngle 18(a)r Injsciphie RarniergkC oM sai d
met hody ¢ su?tqme%ﬁﬁ(ﬁﬁlhﬁgraﬁéh 9{/ frﬁg&loﬂ@né}ﬂ%pé}éd by mixing
an anf agon st chaperonin 10, wheTrein the antagoni st

pif/ebya mtesght h&p emltabilemompoalgé o il%%.bfygfo&ummp@pybne glylckleand water. The

tor n ion cluster, and/or prevents
|fg{1§§fllls Sﬁ[%r bsedbﬁe tff\%t tnvat| on cl ust er, and wherein
formation of the activation cl uster is associated with

nodul ati on of the nd/ |o S cretion of
the one or nore m%%\?%dﬁr%fg %%t hod
accor i 8m F)Qmﬁdnﬁbffh 3Ritdle %rﬁ?dﬁnafin th\@ ﬁfrﬁi 6f 4 B&psule may be prepared
i mmunonodul ator is selected fromthe group conpri si

m[:ﬁlgng pistapdgyd twp-maece|hard gelatiy capsulgwith 3§, e of the agent gr compound,
%85&/5@1%8 ornp 300 Hfge fﬁétg%g 39&@6&51@ 9nd 90 I?ﬁf‘t’)fﬁi%esmm stearate.

relntetye Interterons |FN or
I FNp. Sequence Li sting

Example 16(d) - Eye Drop Composition

A typical composition for delivery as an eye drop is outlined below:

Suitable compound 03¢g
Methyl Hydroxybenzoate 0.005 g
Propyl Hydroxybenzoate 0.06 g

Purified Water about to 100.00 ml.
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<110> CBio Limted <120> Chaperonin 10-1 nduced
I mmunonodul ati on <130> 718318C <160> 10 <170> Patentl n

WO 20030000938, 2 <210> 1 <211> 101 <212> PRT <213>PE0DAT2006/000980

sapiens <400> 1 Ala Gy Gn Ala Phe Arg Lys Phe Leu

Pro Leu Phe Asp Arg Val Leu 163-10 15 Val GQu Arg Ser

Ala Ala Gu Thr Val Thr Lys Ay Gy lie Met Leu 20 25

30 Pr th t FPkoddl Ry&doXyhohSoad arkQissGivd A 20 Thrpu¥illed water at
val ATLEU Y End 8’3@(3’ Gy ser Lys Gy Lys dy

@s_e,c @nd the res@ting Pelutivais @@wvedm coql. Sheaoitale cmapom;dys then added,

'?Bg tihoey sg&l ngs't‘e]_fiﬁecgél% R k{‘s)atlgﬁ lfhr-g %ﬁ/ S%ne @Eer l(%%%\é% 8&% size), and

Asdptichlyy fRed ingo ktemlle&Bnﬁﬁtle% GI y Lys Tyr Val Asp 100
<210> 2 <211> 104 <212> PRT <213> Honp sapi ens <400> 2
Gy Ser et Ala Gy Gn Ala Phe Arg Lys Phe Leu Pro

Leu Phe Asp BExam - Bo@pdéitionfov Invalatiéd Adrt usms Al a
Ala Gu Thr Vaal pﬁrﬂé GP ] 2(1)1 25|30H nﬁ}r I

Gy Leu
Pro GFar pygessel @rﬁa@rywuw sappoifye of épﬁopunﬁ &rmlxt%q of 10 mg of a
suitable compound with 0.5-0.8% by weight of a lubricating agent, such as polysorbate 85

or oleic acid, is dispersed in a propellant, such as freon, and put into an appropriate

aerosol container for either intranasal or oral inhalation administration.

Example 16(f) - Ointment Composition
A typical composition for delivery as an ointment includes 1.0 g of a suitable
compound, together with white soft paraffin to 100.0 g, dispersed to produce a smooth,

homogeneous product.
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35 40 45 Val Ala Val Ay Ser Gy Ser Lys Ay Lys Gy
Gy Gu He Gn Pro 50 55 60 val Ser Val Lys Val Gy

wos@7hg®od/al Leu Leu Pro Gu Tyr Ay Gy 65 70PGBABR006/000980

Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe

Arg Asp Gy 85 90 95 Asp H e-bdud Gy Lys Tyr Val Asp

100 <210> 3 <211> 102 <212> PRT <213> Hono sapi ens

<400> 3 Ala Ala Gy Gn Ala heimdr g Lys Phe Leu Pro

Leu Phe Asp Arg Val 1 5 10 15 Leu Val GQu Arg Ser Al a i
Ala Glu Phmettmd fohmadpdatigeyTali-jkeresepes sizpalfigg 3p 3 @ipject, or i at

Pro G u .oer AGn . i ] e
Qﬁ(ﬂst Nleac%gs%éuedfgr Q}ﬁgfef%ﬁ FV\‘%%‘/A'E%? ﬂ}%&&%@gﬁ%sse\!%%mmstermg an
%Sﬁctfvleu aloenGlof RMapedain I6; VEer&s GOlNGE topsptomlsighlalling involves
p Lys Val Leu Leu Pro .3 u_ Tyr.. G . Thr . 65

rebostionpr b iione JOAGP 4 JaHEprorg b sel e

Asp Gy Askieth % nidiudkinkeTblEiYe kacspiby sigallinddp alffbject, or in at
<210> 4 <211> 309 <212> DNA <213> Hono sapi ens<400> 4 . .
deaghengeelb twapc ox preay theaeh Mheren é%lééfl%tg?‘g §OBPHEES Adgpistering an
UL AAPAAGR DS at least one antagonist of chaperonin 10, wherein Toll-like receptor

signalling involves association of the chaperonin 10 with a Toll-like receptor in an
activation cluster, and wherein the antagonist prevents chaperonin 10 associating with a
Toll-like receptor in an activation cluster, and/or prevents signalling by the activation
cluster.

3. The method according to claim 1 or claim 2, wherein the activation cluster
comprises chaperonin 10, a Toll-like receptor, and optionally, at least one other molecule.

4. The method according to claim 3, wherein the at least one other molecule
comprises a Toll-like receptor agonist.

5. The method according to any one of claims 1 to 4, wherein the activation
cluster comprises chaperonin 10, TLR2 and lipoteichoic acid (LTA).

6. The method according to any one of claims 1 to 4, wherein the activation
cluster comprises chaperonin 10, TLR3 and double-stranded RNA.

7.  The method according to any one of claims 1 to 4, wherein the activation
cluster comprises chaperonin 10, TLR4 and LPS.

8. The method according to any one of claims 1 to 4, wherein the activation
cluster comprises chaperonin 10, TLR7 and single-stranded RNA.

9. The method according to any one of claims 1 to 4, wherein the activation
cluster comprises chaperonin 10, TLR9 and DNA comprising a CpG motif.

10. The method according to any one of claims 1 to 9, wherein the chaperonin 10
comprises the polypeptide sequence as set forth in SEQ ID NO:1, SEQ ID NO:2 or SEQ
ID NO:3.

11. The method according to any one of claims 1 or 3 to 9, wherein the chaperonin
10 is administered in the form of a polynucleotide encoding chaperonin 10.

12. The method according to claim 11, wherein the polynucleotide comprises the
sequence as set forth in SEQ ID NO:4. |

13. The method according to any one of claims 1 to 12, further comprising the

administration of at least one additional agent.
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agtgctgctg aaactgtaac caaaggaggc attatgcttc cagaaaaatc
t caaggaaaa 120 gtattgcaag caacagtagt cgctgttgga

WO e@gnodoes a aaggaaaggg tggagagatt 180 caaccagtPEI/AU2006/000980

gcgt gaaagt tggagataaa gttcttctcc cagaatatgg aggcaccaaa
240 gtagttctag atgacaagga ttatobt-ccta tttagagatg
gtgacattct tggaaagtac 300 gtagactga 309 <210> 5 <211>

20 <212> Ty, sikoBazcafdind do&ll i 132 reid B at $848E (iRt dd@itional agent is
<400> 5 cggct accac atccaaggaa 20 <210> 6 <211> 18

<pimmupnmodela®s seleetpd fremethe gropp somprsng diNetesdFBP<400>
95198254 A%k 210 g el G i s
gdegda satd) nictlacc asapgse? CadahBteridg <@1the Qbjec? ka>effddbive amount of
%%l%}?e?oﬁlrltf({ ivglilearl«!:in the chaperonin 10 associates with a Toll-like receptor in an
activation cluster, and wherein formation of the activation cluster is associated with
initiation, enhancement and/or maintenance of an immune response to the disease or
condition.

16. A method for the treatment or prevention of a disorder in the subject, wherein
said method comprises administering to the subject an effective amount of at least one
antagonist of chaperonin 10, wherein the antagonist prevents chaperonin 10 associating
with a Toll-like receptor in an activation cluster, and/or prevents signalling by the
activation cluster, and wherein formation of the activation cluster is associated with
establishment and/or progression of the disease or condition.

17. The method according to claim 15 or claim 16, wherein the disease or
condition is selected from the group comprising viral or bacterial infections, acute or
chronic inflammatory diseases including septic shock, inflammatory bowel disease,
arthritis, psoriasis, heart disease, atherosclerosis, chronic pulmonary disease, cachexia,
multiple sclerosis, GVHD and cancer.

18. The method according to any one of claims 15 to 17, wherein the chaperonin
10 regulates LTA-induced TLR2 signalling.

19. The method according to claim 18, wherein the chaperonin 10 modulates
TLR2-induced immunomodulator production and/or secretion.

20. The method according to any one of claims 15 to 17, wherein the chaperonin
10 regulates double-stranded RNA-induced TLR3 signalling.

21. The method according to claim 20, wherein the chaperonin 10 modulates
TLR3-induced immunomodulator production and/or secretion.

22. The method according to any one of claims 15 to 17, wherein the chaperonin
10 regulates LPS-induced TLR4 signalling.

23. The method according to claim 22, wherein the chaperonin 10 modulates
TLR4-induced immunomodulator production and/or secretion.

24. The method according to any one of claims 15 to 17, wherein the chaperonin
10 regulates viral single-stranded RNA-induced TLR7 signalling.

25. The method according to claim 24, wherein the chaperonin 10 modulates

TLR7-induced immunomodulator production and/or secretion.
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<220> <223> synthetic <400> 8 caggctcaat ctctccactc

20<210> 9 <211> 20 <212> DNA <213> artificial <220>
wo2B3mo@ynt heti ¢ <400> 9 cctggttgtt cactccct gaP@DAE2M6/H00980

10 <211> 21 <212> DNA <213> artificial <220> <223>

synt heti c <400> 10 caacagcat e6gacaagggttt t 21

26. The method according to any one of claims 15 to 17, wherein the chaperonin
10 regulates CpG motif-induced TLRY signalling.

27. The method according to claim 26, wherein the chaperonin 10 modulates
TLR9-induced immunomodulator production and/or secretion.

28. The method according to any one of claims 15 to 27, further comprising the
administration of at least one additional agent.

29. The method according to claim 28, wherein the at least one additional agent is
an immunomodulator selected from the group comprising IFNo or IFN.

30. A composition when used for the treatment or prevention of a disease or
condition, the composition comprising chaperonin 10 together with at least one
pharmaceutically acceptable carrier, diluent or adjuvant, wherein the chaperonin 10
associates with a Toll-like receptor in an activation cluster, and wherein formation of the
activation cluster is associated with initiation, enhancement and/or maintenance of an
immune response to the disease or condition.

31. The composition according to claim 30, further comprising at least one agonist
of a Toll-like receptor and/or at least one immunomodulator.

32. A composition when used for the treatment or prevention of a disease or
condition, the composition comprising at least one antagonist of chaperonin 10, wherein
the antagonist prevents chaperonin 10 associating with a Toll-like receptor in an activation
cluster, and/or prevents signalling by the activation cluster, and wherein formation of the
activation cluster is associated with establishment and/or progression of the disease or
condition.

33. A use of chaperonin 10 for the manufacture of a medicament for the treatment
or prevention of a disease or condition, wherein the chaperonin 10 associates with a Toll-
like receptor in an activation cluster, and wherein formation of the activation cluster is
associated with initiation, enhancement and/or maintenance of an immune response to the
disease or condition.

34. A use of an antagonist of chaperonin 10 for the manufacture of a medicament
for the treatment or prevention of a disease or condition, wherein the antagonist prevents
chaperonin 10 associating with a Toll-like receptor in an activation cluster, and/or
prevents signalling by the activation cluster, and wherein formation of the activation
cluster is associated with establishment and/or progression of the disease or condition.

35. A method for modulating the production and/or secretion of one or more
immunomodulators in a subject, or at least one cell, tissue or organ thereof, wherein said

method comprises administering an effective amount of chaperonin 10, wherein the
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chaperonin 10 associates with a Toll-like receptor in an activation cluster, and wherein
formation of the activation cluster is associated with modulation of the production and/or
secretion of the one or more immunomodulators.

36. A method for modulating the production and/or secretion of one or more
immunomodulators in a subject, or at least one cell, tissue or organ thereof, wherein said
method comprises administering an effective amount of an antagonist of chaperonin 10,
wherein the antagonist prevents chaperonin 10 associating with a Toll-like receptor in an
activation cluster, and/or prevents signalling by the activation cluster, and wherein
formation of the activation cluster is associated with modulation of the production and/or
secretion of the one or more immunomodulators.

37. The method according to claim 35 or claim 36, wherein the immunomodulator
is selected from the group comprising TNF-o, IL-1B, IL-6, IL-10, IL-12 or a type I
interferon.

38. The method according to claim 37, wherein the type I interferon is IFNo or
IFNB.



