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WO 2009/ 124353PCT/ AU2009/ 000444 Modi fied Cpnl0 and PRR
signalling Field of the Invention The present

WO pwentd3es rel ates to nodified chaperonin 10 PCT/AU2009/000444

pol ypepti des, and to nucleic acids encoding the sane.
The present invention further relates to nutants of
chaperonin 10 and to 500nposit1ons conprising such
pol ypepti des. Background Manmal i an chaperonin 10

gﬁgnég)rl ya:o?ggnancy ﬁg}?ﬁH?E%ﬁ_ng&Riﬁmilﬁr@fplo)

characterised as a mtochondrial 'nolecular chaperone'
protein 10 invol ved in pleff ¢fithe 9bitiond t oget her with
chaperonin 60 (Cpn60), also known as heat shock

pr ot Eherprés@nt( ihizantéh) relafasnd Modifietl Papé&oniade pblympltldngsuem tofnucleic acids

QoD T8 pacion THP Siser g EGBAHES PG o SHEE Uy agrefonin 10 and t

doripesitidn d6mpHsing saéh @é,épﬁdégﬂto a barrel-like structure
conprising fourteen OEL or seven Cpn60 nol ecul es

respectively, which tether denatured protel ns to the
conpl ex (Bukau and Norw ch %&9@_‘ 92: 351- 366;
Hartl and 15Hayer-Hartl, 88 Cl ence 295: 1852-1858) .

Cpn 1ifarimSiaf ich&pefdnf 10 gbrtw) QRO KAEWESS 1Rl SRSk prorpi 1©S(Hsp10) and early
Human CpnlO is 100% i dent| cal to bovine, canine

riegnape fa¢terd EBph isdyrigatly @itafm@flgedqucﬁqmthféﬂﬂl@O'%U‘% ﬁh%Pe%?ne protein
|ﬁvd1}éh‘?n &B]eﬁt%lﬁﬁ? %g?@gﬂ Jnth%a 63 §I§@Kn%§m 38 ¥eat shock protein

guence | den % Si m ar| t from
@s(ﬂeasm clpal®and Cpafith 2@/ I@NUEGURS O éhenba@aﬂel lr@te@35¢f95§oand GroEL

rgg%g@ g@n{ifogﬁ a'yﬂg t%}qiﬂ\ﬂ%agh ptggﬁlglf‘ste%pr uc d\feg?ﬂe? nr@g 'iﬂ%'f blﬁ@ g alid onto a

lﬁamEhkérﬁlmctp@rairﬂpaklnngdmateeneGrdEEgormevéd Epk@ﬂdmblycmes nesmefctlvely, which

BB 58S B A Tl B0 Bl S B B, Har an
H&s@r-ﬂsﬁlezooé &:&@mzﬂrsgzmsm assenbl ed in the hept amsr
hairpin | oops of each monomer. formthe

t he @pmﬁ pr¢tﬁln@g@hhlgh},\f]merveq AE0SFoIPEFies. wgwnrcg)@m,ﬁ ]02)% identical to
?&vm‘ehganﬁﬁg&ﬁﬁet Endeﬁb?c rReLC;Srﬁ@ aﬁ@ dfﬁéfsrfrﬂn] faP ChRR ét%fy a single amino acid

ect € ant1 - paral 13-barrel "region
pctsmns PiEiman i Cowd f dshiaeesi aft%lssamencm identidgi(@%e cFimitarily) with GroES from

Bl ol o RS ity i BRb) et B i len cach monamer

Fs'ydomphs“eﬂ ¢itespantiallyi thiee Zﬂfe(eWEt)uctural regnodsn aanoch antieparallel B-barrel region

Nk Bt R i yoop.seaieh 2 o REDEdpdt” iBRaiie HEarefel Barel region
@feédcﬁfﬁndﬁbmé‘ﬂ formétﬂ@%ore'dﬂfa%hte'dﬁﬂ%eﬁ%sébhﬂﬂed‘ﬁ&%)he@fadwr the B-hairpin -

he extracel | ul ar uid (see Shin et al., % '
@nmfzagt mewnemm)th%twsf ¢fdhe meea‘swampne@% & mabile oop region is at

fhﬁ%ﬁg&'itf‘ 8&’({ tlﬁztlteaﬁ %feﬁtg‘tﬁefﬁe)gf??@%t,& %@tlbﬁmﬁﬁw 8Darrel region forms

d srmamb:fmnngwerrm megion, oft he cafifyi dhisylowerdrirs aetmrycmams a number of

OPooges a5 bu S Ao 0 Wik i o hch 8BV «

Wi t hrr dvaiioR tooitsdntedctltutar tolesaq é/m&gﬁtaredhapérondrﬁpn‘@t is 2160 Gequently found

%ﬁﬁﬁﬁlﬁﬁ%ﬁgogg%@%ge&g %@g%ﬁ%g@éct Immun %@é 42b la%lnghet @gacellular fluid
yﬁé hirih b8, SOBLY BiBN Ger 878 78BR06T0) lahe i PEreBTRbdimprecognised as a

I's | nunonodul atory activity have remai ned el usive,
Tagulalor &f dhe immunen fespanse evitt ealential inhihe dresians of ilammgigry disorders.

Zg& @ﬁ@ﬁﬁef 5*@%031 8}?&‘ %zQetgar ; 13)I ItéJr%erle{:é‘ﬁ'f&' B?égpgér@b@%tﬁgyn the treatment of

| i gands of pattern recognition receptors (PRRs) such
as Toll-like Receptors (TLR), Nucl eoti de-bi ndi ng
domain LRR-containing famly (NLR), RIGI-Ilike
receptors (RLR), DNA-dependent activators of |IRF ( DAD,
C-type Lectin receptors (CLR) or a nenber of the

| FI 20X/ I F116 famly (e.g. Ifil6, Ain2, MDA and | FIX).
10 Surrmary Accord| ng to a f| rst aspect of the

e . o o, oA~
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WD 2009/ 124353PCT/ AU2009/ 000444 3 may be asparagi ne
(N), glutamne (Q, serine (S), threonine (T), glycine

W@ Bog/12438ni ne (A), valine (V), leucine (L), iSRPUEAT2000/000444

(1), proline (P), phenylalanine (F), tyrosine (Y),
tryptophan (W, cysteine (C) rrethl onine (M or H.
Not e, Hlstldlne has a pKa - thereforelt wll be

n}‘é‘éﬁ |pon| se tharbeu.ﬁﬂ%o %aéfﬁ@ §7(ta%qa8f: l i ﬁ@bn@é @ﬁ%ﬁqsg and psoriasis

dWilliamisret algAsh meﬁaatorrmn 1484 683- esa):i TLR9)
| east one nutation |s

t di t
?ggap'g)&’e}’?{ &I’fje nﬁé? el""l‘f{‘1 ﬂuz‘ d<mA0 r Bolecyle,hrasponsibisp, for gpediating  this
||mmDnor@th€foF9 ébﬂﬁty H&K/e ?é?ﬁ/alr@fi eiu@ﬁe e ??es%ﬁ’ﬂ%ﬁﬁdn"r‘éla{eg Wthe discovery

of the wld é@ Cpnl0 nol ecul e or
tthat mogfficatiom Ofy mﬁraﬁetﬁ%memwmm@dmtprytam/ltp of Gpretds inqiasticular its role in

ARG, BT T PoR ARl @BOS, BRED BOR| be R pesertors ()

dNucleotide dinting d@naul&RFbcohﬂa;meanﬂlﬁ (NeB), BRE:- tlikeG%ce;ﬁ&st ®LR), DNA-

Sl 5 LG bbbl o

tiamily €@9..1fi16, Aim2| MNBAfard IRDGr enbodi ment, said
pol ypept i de conprises a nutation sel ect ed fromthe

group consisting of AL(K, Ror H, Q(K Ror H,

@B(K, Ror H, A4K Ror nﬁﬁ;& R or H, R6(K or
H, 15 K7(R or H), L9(K, Ror F12(K, R or H),

Dr13( 'ﬂf:co?dln 0 Q'fus@ﬁfﬁcf_%t(h% pré,genﬁnxsﬁﬂongfg}gswﬁ? aﬁd iSlated Cpn10

Qolymgptnde pogsesking an inpreased affinityior x{:nudkﬂ,lc Kidbaséy PRRIYENE compared to Ala-
1(KRor H, A22 (K, Ror H),

@51(0%%%&“}9&%Q @N‘G%?_A V. L, I, P F Y WC M S

or T)he PBR(May Be ar Totlike \FRDEpor (R.R)r Nb&|eotﬂi%ﬁ1&n %oﬁhém"ﬂ)RR -containing

o P e et Rt Bbab e e Lot

X
gs%gpgttfr cm)K%ﬂ g(n??én:)t?r of@he lﬁgo)(llFl?@rahvly (.. E’aq% RjmY MNUA é?ﬂ)lﬁk

S36
38( Kh gﬂ Rymaype Sql@tﬁpkfom the emum)ompwmcp(at naasilonepf TLR3, TLR7, TLR8 or
tréﬁé 'ﬁlorB éPrTbo?ﬁne @@ﬁtﬁ Eilss@ﬂg T44( K Ror H, V46(K,

R or , K83(R or H),
GI54( iEhe Igand may be arbagorisber aplagonist éi ee eﬁhbmdlmé)wt s&ib isolypetitlde possesses

Eg%ﬁe%tggé%@?@ C‘E"%alf\éqiég‘hegéao@?@‘gﬁ°'¥?epme P61( K, Ry

or Hyhe is@@e&polypeptidetiay Gt tomprsadn diino h’&@h&érﬁdn dﬁbbycme (G) at the N

@rmlkus meqgrecﬂo \M%thée Qpn pc@%mﬂde '?Qpr pqqpept@gr(npy @fz rq%urally derived,
I%Z&ﬁtbinanﬁf gl‘odhﬁed cEE%tKetlcEﬂy 7bdeu%d Phe @pn'ﬁ) m\éy$ of é%dixgtlc origin. The

P@')tnemﬁﬁ may:pp @kmafmm@hawlgm Tﬂs (ps(IypeRtfdﬁ may be hanganFepoi 0.H) |

V81( iﬁ ang{h%reniﬁodg%?’ r{% @%’kg y%?n@?_'pg%eéa Xgelrsl&ohg/nﬁtﬁtlon of the Ala-

Cpmp mglecule. The mytatian mapbe'lah arniB® (abid , suBstitutiohl) addiid (oK, deletion or a

w,tn&l‘_\;hgrpo@ ?ﬁg@g@%loh quagrbe ,_Be rbp_lgr‘gam\éﬁt & o5e oy_ﬁnorem%o,@cnd residues

with bhe oBQo@gﬂislﬁvel)Rch ed\kes@.lesGln éhoth‘é{ eﬁ)bodlmelﬁ; oo orz)( more negatively

Q\garggd r%éudqgs may t%g replach wiffy a @eutsi OI’SPQﬁtlvqu cha;rg@i re&dpe dihe mutational
éﬁdat:oﬂﬁﬂ% *Be %e h&lusndﬁl&%t‘or Bo%rposflveg[&@?#§ 'r‘es@g%ghﬁ@llutagonal deletion

w f@p*hq tﬁmqmntmem mqmmemwharged«smweslo

AI a- l%“%ger%ﬂ@d'ﬁ\lﬁﬁ‘ag@g&}a&%ﬁ%ﬁﬂﬁa{g&g&%ﬁ@ AeRitively charged residue.

Riecpositivelyocheied reSidue Gray be -akdii, R)/\Hysfn@mnﬂ@ HighiBline (H). The neutral residue
Al a- Cpn10- KK85, Al a- Cpnl0-

2009/ 124353PCT/ AU2009/.000444 4 K102, Al a- Cpnl10- KK102,
del taD13, del taE18, deltaE23, deltaE34, deltaE58,
del t aE68, del taE74, deltaD83, deltaD84, deltaD86,
del taD92, deltaD94 and del taD101 or a combi nation
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10 Cpnl0-KK76, Al a-Cpnl0-K85, Al a-Cpnl0- KK85,
Al a- Cpnl10- K102, Al a- Cpnl10- KK102, deltaD13, deltaE18,

waletwaERd33 del t aE34, del t aES8, del t aE68, del t aBTHAU2009/000444

del t aD83, del t aD84, del taD86, deltaD92, deltaD94 and
del taD101 or a conbi nation thereof. |In another
enbodi nent, the nmutation is located in the 13- barrel

A 4Bt R e O R RS S 5, v V>
D&L&?dlﬁe (B1 BAlgudiq K, prélihg (), lalaFihé &), tRoSM ( Y@é@ﬁt{)pﬁa’fﬂ (W), cysteine (C

S2 550 550 66K,
%%&b“'@ezéﬁm %g‘ﬁe %@{ée haggmKa D@é%hef@‘@m w'th@ Rl 1%/@rm|&ed at pH7.4 (eg
F&&h’eell@&%&he@%ﬁ ~7692 DhniséP %KB Oﬁ@ 16y ¢ 4t '\éomg%%mﬂ}; containing

K, KO8R or V1 as” se
M@aTLFﬁ’sTLF@@ndé’LmMa 49, 52, 55, 58, 61 58, 61, 85,

o5, a0 barinerh ki g tng dinatog B ogdgn 08 Yegqminus, gparl

mne X8, roabieop, IS@rmuﬁﬁ;Z or amdof tﬁ@ﬁre&&ﬂneﬁ%lcoﬁ@& the Ydd-type Cpn10
ojf éOIn anm&? tr zh iment, the nutation is | ocated
iMOGHE oF g% compinBiogdneiedt ned in Tabl e 2 The nut ati on

my he aranbméreurmmmentm@ olyB&titie Bdin PRukhch A"
as set yfort h in SEQ I'D Noﬁswggj Th eurrutnat |a8r|§ilﬁﬁ’70 acid position

[selegted 8P@ﬁhe<ﬂﬁ0uvms'$ﬂleg et pqsmomhso 796 1?59 145165 88 tof48r 44 46 r60 52 10 63,
%@Q) 69 7?3"?? 7883 83089 Bl94 h?g}ﬁ 06%n@1(§lué?§{e Wi Htt{lp%rbpmo molecule or

or exanpl e,” the 1solate pepti
Wﬁﬁ@BlﬂefeNannlO 552K GE4K K55R G56K,” E58K,

E58Q i,bg'}{}%é %&@&E ’oga'd P iﬁerﬂq A rr?%es 3 H"\Eﬁ?ﬁ p]éé(;c%ed’ from the group

(emhmﬂﬂmgmfrm.(K e H) GA(K R Or KDPQQ@( B@F MPAmK, Rer B 'FB#N RQ)?’ H) R6(K or H),

R0 HloEaR, % APl REUE D il & Aok Gf. RS W, o, w, S o

an)nmq (RoF pl) $ N%@ﬂ-iPEw(R?R,\r’]W,'r\Qd,EPR \mnl’l@ E Y, W,C, M, 8 orT), R19(K

d
'Hi RE0k Qe Hh&ﬁ%xmwzﬁ oSN, b PN oL, L P, F, Y, W,
g%ﬁvﬁ 'T'QLﬂKSP?Br Véde' ﬁ‘oﬁ'ﬁQrzdéP A H) %%@@bmrféﬁi(keé or H), G29(K,

i ment at on I's I ocat’ed

IF?oQiﬂﬂ LI30(K<R dfd'ﬂ)l. MatKi i omidlp L82(R,. R artd), PAX(GtR @) E8A(K &, HnN, Q, G, A, V,

top Pr ¥ Peei B oRBE K358 b So, Rt nflgef éﬁ?ﬁaﬁ@ R orH), Ka9(K

s Bkm H), \VdO(KOR .or Fp L4 HK Rt 1), QU2(K, B obig), T44(K i g H)sV46 &( R or H), S50(K, R

BEHF BEER R 0P kbRt R 25l B Hh Kbs{H o Casilo i), 8570, K, R or H),

«qR,rw,rN, Q, Gha, yut aPI pw w [J ‘wpstomrw@fwww \%609( IFO&), P61(K, R

wer rlnlreilon ef |ne

QDUbNﬁé(lﬁsB@Pti)r SRBEO wmmeﬁthwﬁﬁ&t%@r HInGEHEIK, Ber Hj D68(K, R, H,

T
\COBIANL IBS MRECL P Y iy, Pt ol iR 0.,
’V’hb, IsfiFs ti Wu€i S o), Yi5(EK- @her OV AR K766, Keir hi),FGH7(K) A or H), T78(K, R

FREPe i Rt B Kod b 1 BB Y. W . s o

TRB84(K.F9 H, N4Q, 6238' or, RFY, Whe Mlsm) qmsmam Bﬁ-l)aDBB(}é HN,Q,G,

Aok 3L 1985, VR, E5h=d b2, TBY(KR o SR or P B e PR o H
Dez(konew ol q, G, RCV"IlePP' vy VP M3 5P TOBbAREE of ﬂ)éﬁgﬁiéeﬂ%ﬂ N, Q, G, A,

TEEbSR
The nutatlon ﬁH be'an 'i nsérti on. sert

Ks"s |7, FikXa¥, asMs%pr Fok96eK,i hordHK98(R o), ¥480(6s R 8uig), DTG‘E( K, R, H, N,

BUSEA 198, TP WSS 1 RS 0 o e

Cpn 100 Aladpn10-KBY AletGph 10262 1 oAla-ZR10-KIBh AlarGind0-KKBY, MiyCRre10-K57, Ala-.

CotfUHeR, AGon %78 ° hR G0 RRYe, i a1t Se&ﬁmégnrfowes Ala-Cpn10-

mutation is located in the Gtermnus as defined in
Table 2. The nmutation nmay be an insertion. The
insertion may be K102 or KK102 as set forth in SEQID
Nos: 349 or 352. The nutation may be a substitution.
The substltutl on nay D101K D101N or D101R as set

L e~ 1 P~ A
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284, 285 287, 288, 290, 291, 293, 294, 296, 297, 299,

300, 302, 303, 305, 306, 308, 309, 311, 312, 314, 315,
w@100913B83 320, 321, 323, 324, 326, 327, 329, BGDAU3B2/000444

333, 335, 336, 338, 339, 341, 342, 344, 345, 347, 348,

350, 351, 353, 354 or 356. According to a

third aspect of the present infention there is

RIS SORRED. M, e s, Mo G, coacr,

@NEDEY, dEMADB4,'(READEB! ditaDIPCAsHaDI4and d‘éh@omu of & tambrretioh thvergof.
be a codon optim sed CpnlO nucl ei ¢ - aci

codo'ﬁ a@@hﬁrﬁ"@@d‘"ﬁﬂﬁcth@ imutatien t§ lacateddmibe N’i‘ﬁ@'%\f"é dgfmgggﬂable 2. The
?J 6O ?ﬁ?r U *émﬁ%”?net Pﬁmoh%rtr%aﬁ%rﬁwlﬂﬁs is selected from the

i on o0 , l'oit_nore
gi’blﬂp cnnelsmngsﬁMH NﬂfdMKK MKKK@O@M?NIS SE@@@bdfh&%@W Nos:307, 313, 316, 319

%(@:;ﬁﬁt ure%y%nd/ or destabilising elenents.

V-a fourth aspect of the present invention

t her g ddgitiér, €héi Ghado polypeptiderdyl compiisecthes subgtitation Q3 we KT R de set forth in
of the first aspect, or conprising a nucleic acid of

$lﬁ@"%@€%37d°r39|6%9@?°t%?ly an expression construct of the

i r g \RERRHer embodiment the \A@aHcAI i§ Bedted i tihd hbbile mp%tiefmbd in Table 2.
the present invention there is provided an an

Theamutatsemaycee a/dalgfion The ﬂeleupnanwob%?@mr = a%ﬁetif?ﬂg 9 g?@t") Nos: 199
Theﬁﬁ@%{e ] éﬁé} bk QAnhse déﬁ h’h@ﬁﬁ@r%r} fAky 65‘@21%‘?@(9%3 set forth in SEQ

Vention ’s provided a proinflamatory nucleic
HhNek:322 andB325 dbe putatiosinaebaa smllstltutmc For examplerihe substitiition is selected

G O O e R 23 PR Ko AR 8 a0, oo o

g)gﬁ‘ﬁ SEI?IIJ;NW]?(B {Gﬁcaa]ym  qa76,70/285%int 68) conprising a
ypeptide o e firs d of.
D oo Tirash s Biode b A asiasd Lontd edmedscoftping S6ven cpnto

hidhéfer8 fREEH tRS oftford Roh8REN aff coviientlyilihiked t@8aCdther. The covalent bond
is formed between the C-terminus of one monomer and the N-terminus of an adjacent monomer
within the Cpn10 heptamer. The C- and N-termini, used to form a covalent bond, may be lengthed
by the addition of one or more amino acids (eg Ala-Cpn10 or Gly-Cpn10), or shortened by the
removal of one or more amino acids. For example, the isolated Cpn10 polypeptide is Covalent
Cpn10 set forth in SEQ ID NO: 355.

In a further embodiment, each monomer within the covalently bound heptamer may contain
one or more mutations selected from the group consisting of A1(K, R or H), G2(K, R or H), Q3(K, R
or H), A4(K, R or H), F5(K, R or H), R6(K or H), K7(R or H), L9(K, R or H), F12(K, R or H), D13(K,
R,H,N,Q,G,AV,LIPFY,W,C,M,SorT),R14 (Kor H),L16(K, R or H), E18(K, R, H, N, Q,
G,A,V,L,I,P,F,Y,W,C,M,SorT), R19(K or H), S20(K, R or H), A21(K, R or H), A22 (K, R or
H), E23(K, R, H, N, Q, G, A, V, L, L, P, F, Y, W, C, M, S or T), T24(K, R or H), V25(K, R or H),
T26(K, R or H), R27(K or H), G28(K, R or H), G29(K, R or H), 130(K, R or H), M31(K, R or H),
L32(K, R or H), P33(K, Ror H), E34(K, R, H, N, Q, G, A, V, L, I, P, F, Y,W,C, M, S or T), K35(R or
H), S36(K, R or H), Q37(K, R or H), G38(K, R or H), K39(K, R or H), V40(K, R or H), L41(K, R or
H), Q42(K, R or H), T44(K, R or H), V46(K, R or H), S50(K, R or H), S52(K, R or H), K53(R or H),
G54(K, R or H), K55(R or H), G56(K, R or H), G57( K, R or H), E58(K, R, H,N, Q, G, A, V, L, |, P,
F,Y,W,C,M,SorT), 159K, R or H), Q60(K, R or H), P61(K, R or H), V62(K, R or H), S63(K, R or
H), K65(R or H), V66(K, R or H), G67(K, R or H), D68(K, R, H, N, Q, G, A, V, L, |, P,F, Y, W, C, M,
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According to an eighth aspect of the present invention
there is provided a nethod of treating a subject,

WO pbaghi3sy the step of adm nistering to said sSEWj/av200/000444
therapeutically effective amount of a CpnlO
pol ypeptide of the first aspect or a nucleic acid of
the second aspect. treat nment may nodul ate

E)I@Rg@ﬂ W@é ‘nf?o%f[]'f '?ﬁ@aﬁjﬁﬁe&ga& \émqﬁﬁrﬁ? W, C, M, SorT),

waeeek, KNB-or H), G7sﬂc FPErCH)NGTA(I, RrorH)NTTB(IQ s i), KT9(RIoeH), VB1(K, R or

i Eisef?tna'u”,ﬁf@ eenv,.ﬁgﬁatﬁf Y dS@rW"Fﬁﬁ RiQ.GAV,LLPF,
GORIEL 108 of t)gﬁgﬁkbﬁ%ﬂtzbd §< Wgﬁhﬂggcennfvi e, F v, w c M, S or T),

adm nisterin ective anount

O (R prcHl)y ER( i Rier HyF LadKte WQI’I"‘&IRQA@@@’(H) R92(i4 thh‘eNchG A V,L,P,F,

2o chot T THARC BRE B e S PN R BRI WO, M, S or )
Lge‘(lk aTRY) CK9B(RIDISHRE (1S Bt HAD101 (KSR H,IN, @ GeAdé s |, P, F, Y, W,C, M, S

& O, 'Mﬂ'gé@ge AERSIL L3 TR ERp 98 B, s corro

RﬁéterA‘PaSC&ﬂOMQ@ UA‘TEIC‘Bhfb IQKGQh AlatCph10- KGT oNa- GPfﬁt@tKKweAla Cpn10-K76, Ala-

hei mer |sease asthma, a

o 9K 51 BT K55, SO RSP PGP BA0% S LG RKTOR, detaD3
@{agﬁdcdénﬁﬁw‘ede"rtﬁémva&etté’éba %Bﬁeftfebc dQ}é‘E?ht Hé‘ttaos IdeJIth84 deltaD86,

or cancers suth as, non-smal ung .
UéRaD0R) YeDHA HRECFaBUL 0 Orcd cxmtbmttorethefaofclnramnmer eretwdlment, the mutation

@j{)({g;e@?t{s ﬁ]erlgg%@}sgse § 506;%7@@{8%' Z\ggg%ilqoﬁﬁzndtéﬁgp B ®e a substitution. The

sifs@GfidnOnsy Bé $SIQSEI2KTDESK, M aNT E08/ EIBKEESEM, rﬁmeEw&eEwR R19K,

oL e deBk: s, e o B, NSRS P o7 R, Trek, KasR
@%é}@fds%ttegam tmkeﬁia Eegkf Db@lctD@QNadagswctfgaA 694& DS4M, D94N, D94R,

roducts’ fromth ? r0|ntest|na tract into

DB@N%KCWRW Y100 asrsst foath inpRrQ@ 1D NesiRedhe 2824, 6‘%6 (52, 55, 58, 61, 58,
I
59,45, b 89 754" o7, 12X, 18 s asR H8Y, no, Vb6 foon e, VAR K7 %81, 184,167,

ar Viral e cause y
1100, 247,244, 250, 258,525652595262h274528§a2&9e292a295 ﬁS&a@fﬂ-ons,

\é: LZEJJ{Eénn t}%gt fgﬁgﬁcﬁer@q&e nﬂﬁ?@jﬂofrs¥%ggw 'glg r %ﬁ&@ﬁrﬂa‘dqﬁ Table 2. The

Hﬁmbm fnlap béan Rbednl P insBitdN kmu]tbe K52br Iﬂ(&?chscs’e‘sfom"am SEQ 1D Nos:334 or

33T gha waatiravaite Sasieden. ThoOeHon Moy bF 55 os B S 7 S Nos:205. The
B Fnagp?b‘ Qt?osﬁtﬁﬂngféF bdfh glentﬁ@ 'is\éfa{%dlﬂﬁmm&?p@pﬁd%ﬁs XCpef0-K53E, Ala-
sign hrou or nucleic acid bl ndi d\g

TR0 ST K50 SR ESAR FRE0, HBOA.GIAIR A6 sablodals SHGhdD Nos: 6, 22,

3@0 Tt()?z 19% il qu29115 271. In"foftlef eﬁgodlﬂeﬁegﬁgﬂs&a@ﬁ%ﬁﬁo polypeptide

invention there 1s provi
fcompnimel Ulheadm mtge BvfRoscid isabtitutiensiimthe reofi lnop et amiae agichresidue positions 53

on e o0 Mgk oteapeioy A SR pEGRE Epnid PRI oy grame, e

W@fcmﬁo 90@@3&& A8 bEPAIROPATD-KE3M,KE5M ag atcomahe saquence set forth
nucleic acid t he second aspect. According to

amSERADN & aspect of the present invention there is

pr OV'Iﬁer‘?otr%r?ﬁB&ﬁ’rﬁeth Qhe MBEHNAS IoBéled il %eodoﬁﬁétﬁé I@ép ey defined in Table

secretion of one or nore | nmunonodul ators in
QiBhe owfatior may be @adnsedion Thelinsertion oy dedi39r MQ as set forth in SEQ ID

t%ﬁ,@gg 8@?3{12@@ W%@gf"%@@?, &éb%&gﬁrﬂfb@xﬁhﬁf , {19 sfbsitution is selected from

R groap tconkisting of KGQFR |or SMOI&sapeset forth im SrEm:IDsNos atd or 83 In yet another

L t@qgﬁgﬁa ISR s %ﬁ YRRl ﬁ’agp Rl Jﬁﬁ%ﬁo‘?q.ﬁ%deﬂned in Table 2.

I mmunonodul ator may be a pro- |nflannatory cyt oki ne or
chenoki ne or an anti-inflammtory cytoki ne or
chenoki ne. The cytoki ne or chenoki ne may be sel ected
fromINFa, IL-1, 1L-6, RANTES, |L-10, IL-17, |L-23,
TGF por a type I |nterferon The type | interferon

A1 r~a 1
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screening for a conmpound that nodul ates the activity
of a pol ypeptide of the first aspect, the nethod

w@ompnesssng the steps of: (a) contacti ngPGHAU2009/000444

pol ypepti de with a candi date conpound under conditions
suitable to enable interaction of said candidate
conpound to said pol ypeptide; &nd 20(b)assaying for

Feimetioh rp b6 dn nsBiion T5B inseir e berk7e Exseh feh §.SEQ 1D Nos:a40. The
rtﬁﬂgﬁdlhab t%@@@udsﬁlqtloﬁm?ﬁé §Lﬂfsﬁiutﬂﬂdnd§75@5xl0bm YrsKEa e forth in SEQ ID

substrate a fifteent

Ns 13 or /&a -Con- E?AKs‘é?ﬁH VASHe m7blanY7t5ﬁ5r0é 87§K Py o) fastadn %Eg ID Nos:127,

R e e

fofth mf&EQ‘IDvasze&pect with a candi dat e PAR | i gand

conmpound unde on | on SU_I I

OB eSS AP ERE s QL o ctnad n Tae 2
m' MOGHRdN @I@y b& s insertion. THe) ingestonyhayobd K85 onkKesaseet forth in SEQ 1D
affinit sai d conmpound with sajd

NQﬂﬁﬁlﬁrOéé% d hes\mta@ghmgy)be a svhstifution. The guggti{ tlgEt | d%ﬁ J3i”6r083K D83N,
o&ﬁ{ ﬁlaﬁ N Sqéé 'ﬂﬁ{helgggg 5'6%@@‘1' y&d HEn 280 of bSBh PTIRS@AMESON may be a

mpound and
mtetgopél'mleldelletmfmayrbe DBArasseté@ﬁvsnsEQ IDNo:2Yhe i nventi on

) RbA i B ) Y s iR e

Pofaligrerndy tsbes ivsettiop. dﬂhyeﬂnsehnemmayibsKwﬁcm Kii 0fbast set fortkein SEQ 1D Nos:349
above azgects an

o193/ Theqauatispnay| g%@gﬁa 4ﬁi(§UWUt'°nA'B%YOPhq1ﬁg 19IN.9r D101R as set

RRR ESELS ANdss198 B 9ndoadi nent s, the CpnlO pol ypeptl des
and E@Iynucl eotides may be derlved froma

ngpegnehodinents mepg)owg@y% mﬁﬁmmmattlgaéﬁm @gs gtany position
n %ﬁe Y @{ogk'g%ﬁé "c_zV cphfd %Fr@m tﬁprﬂé'%ong%né?ﬁ oR the N termlnus B-barrel,

ukaryotl exa human

Bﬂﬁhle Ivmp dedf yqop, O@mm@queaﬂMIoétfwrt gggwypmgmwed@om@ trppewﬂd type Cpn10
{‘18%{3%4% agﬁgﬁ'@d grg gé)&cgn&(ﬁ Oe( §rﬁ§e' lRe 'Eg){ndl%%yé)eptlde rﬁé}FéUn?HnQéJ Ala-Cpn10-

FZRIDIAN BIKDA0 IK; EMQWTBK; QA2H6 DKL T440DYPEpS5aK DK, QBOK, T78K;

I’qiﬁ)ég kv oYL :@38&%@5” éﬁg@%t\gﬁ( [gﬁNp hé( Ppﬁ&éé&ﬂﬁes may comprise

Bﬁ|nﬁ%ﬂtéee®%césnasa§é¥ forA N BEAtID Nbs. 214, D 220, 208226, 229, 232, 235, 238,
t he context of thls speC|f|cat|on the term

2éb|2‘ﬁ4|2§7 ng means "including principally, but not
nece%@&w tosaoée%bﬁﬁ aspgﬁ ok %r;{:r‘éo%'éngrl?\)ségf dn%ér@ RSpréVideld isolated nucleic
h&dequmga@elypephda/ax:cordmg&tpahrdt asges. vari ed meani ngs.

-(r;gﬁl Yonh lpﬁge‘h% ﬁ%&q@%&@?ﬁy@mﬁ@l dofﬁgﬁs%' a‘f‘ﬁdc%tiéeosequence selected
'ﬂr@m‘tlﬁb?grbt‘:tﬁcohgstmg of $EQ IMes1) & .11 k2t 14445, Hl]n’t&] 2@[‘2{1,123 P4, 26, 27, 29, 30,

R Aol 3oud 4 oo Ll . B B, a7, S P 2 B . 0, 66,60

9@”@74%‘“77'73@@ 89! 831 8A2GE B, 84 96l 9 X93796,198, 989 ¢0M, €62, 104, 105,

as’ r épresent

e term"Al 1
nerewg 119, Atdms, Odﬁ,lgspﬂyddé%dmnm% 1251125, M@@C%o (%31 132, 134,
d t r i
fﬁgp{szqt@ﬁggd‘"g?'ﬂ Aﬁ@ ‘E%t jge Na¥ 9{421325%‘)'(; 493 W%% 8 @'588159 161, 162,
364, 165 167TH68, t120,m71 tﬁmnmam ‘e?ﬂoﬂg mngz,ansame@cmasaﬂes 189, 191,

T i b B 35 2k, AR e, o, 21,

@@lii’&t PN 228TEPNL ZBAPR0S 23 1TEA30, 284] 236, 2314@69 eX19j 242, @43, 245, 246, 248,
au nmentation of an_I nmune

r
mmm@wmﬁ%m%M%mmmmm
cytoklne or chenokine or an anti-inflammtory cytokine
or chenoki ne. The cytokine or chenoki ne nay be
selected from  TNF-a, IL-1, IL-6, RANTES, IL-10, IL-17,
IL-23, TGF-13 or a type |I interferon. The type |
interferon may be IFNa IFN 13 or Ith The term

~ NN o
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The term ' Toll-like receptors” or TLRs neans receptors
which interact with pathogens and initiate the host

WO powanzsi3sesponse to infection. In mammal s, actPUERAU2009/000444

of TLRs by pathogens sets 5 in notion an innate inmune
i nfl ammat ory process that prevents pathogen
di ssem nation and, through TLRS on dendritic cells,

105 et 557 365 T o on, AEIS 104, 20 0287 b o8 02, 95, a0s, a0s,

$8! 809, 361, 319 dﬁﬁom BiY, fmreyza 3oiheze 3349 3263201 8295 330, 332, 333, 335,
recog hize a W de vari et%/ deri ved nol ecul ar

396,308 39841, B4 Bl Ry 36 »36&)|3EQ>|3§1:%§§&548§

lnlug | @C%é%ﬁﬁg%é%ﬁg% g ctmf @%&kﬁﬁnt?@mﬁ%é‘% %idg‘??ﬂ %!ggassion construct

¢ontpasing\®n@pieiard acceardlhg tthd secendr: asﬁect\mmratbiy linka@foaang pr more regulatory
reco%nl ze hydrophobic ligands and intracellular TLRs
$EAURNCESF R-3, TLR-7, TLR-8 and TLR-9) which generally

I €C OTHRIngiBleid 46ill fag b a Ic@boh@pﬁﬁiséd @pmol auc|e|c acid. As used
herein the terns rmuat|n | at es"

var i Hiei Goen emigysed nugleie acid peg P'Ff@r'@aé/ aﬁ@ opR ordere 8'&@?0}@9 substitutions
thﬁmltr@a\é@ Ithletnh%%d &'tlta)isfermr@@bb‘die @XbloitSRéré efitiet s@p codons, remove RNA

unctionin l'ecule in the presence 15 of a
mondamﬂtractum dmd/qtdeﬂybllmlg@&meétsor agent of the

i nve [

pr ochepiiBg 16 TRBHEHorsh oy e Rt piRhdHthork i povided 2 host ol expressig
4 b@y;ﬁbﬁﬂmt thedifst astpectnnrctnmamsmg;a molezacidef the secpod aspettios ge expression
terns |y quantification of the increase or

e éhe %meaﬁ??gﬁul ation may be of any nmagnitude

suf f A&oRiitg, fo0a mftl@@b‘[&‘e%t bhthedgresent thvereianlthera il proaidecoen antibody that
direct orindirect. The term "net charge" as used

selactivaly bindsde a pelypeplide %ﬂ‘&ﬁ'&éaﬁpﬁca nmol ecul e. Mol ecul es
t hat r fl t
or of el@cﬁgoﬁ}%“lg dt §|§ p@cﬁ"gﬂ%ea&ééggﬂﬁm&? thefdIR ré\ﬁded a proinflammatory

mmle;mmormurmavppeessmenudﬁ@ q@@sn EQMRiR WA myg%aﬂﬁ%ﬂt@p first aspect.
h T

g aﬁr %C%déngr@ a?ee&%fﬁ'gggégée gréegpﬁgeg}/ R?ﬁglbﬁl?ne?et isPréiidé§a phlatmaceutical
Kigroconipaisiag b ipalypdptideof ahe farst aspért seudlaic@hid okthe Aecond aspect or an

1917 Bi ochemi tschrift : - d k

BreiEsyan GeBre of B g prrecti Bk O Bl Bl ana't ne

N- apgkofeiigab 3h Bightfasgech of thprpsentiaverdibi iheretisprovidasy xmetaod of treating

net positive charge" as used herein is Ibhe I ncrea

p@gbjeqt,\;r@:h&mrt@egst@g ofadminigiariag in saidgubject g er@eﬁ@ally ef?ectlve amount ofa
égﬁlotoo% I)(giepfﬁ? th?hrktoa‘%@ect ba @cfe‘c%ldmf fhe'sésn@Bsprtt. t he

ecu onpri ses am no acid resijdues.
The Wbé)lrbzﬁmBMGpaycmmatQ;m umwn@ (@Qon@g in the sgggct(y@aelmmune response

el b e e PR RER 10 (S0 1D Mo, 1) as

desc mb&b@dindﬁlﬁraeﬂnﬂi aspa€t offthe ptesentirivemtiof theunp providedha method for treating or

];glm(\e/grlmqlg,g {§§$’ I o&gﬁéeﬂgggon%mra&ghe&ulh E\H%F?rg%( mb ﬁgrﬁlmstenng tothe
%9&%& ‘éﬁ}ﬁ%@e lafolR %f (aSG;ﬁHﬁ'pﬂgbébtl@le of ﬁfelﬂﬂeieismwbealmdenc acid of the

ased on either acetylated or non-acetyl ated
Xe@paaspeC’'SEQ I D No. 1 as described herein). WO
2009/T?1%Ad§§.§ SeClisodeP 896&19%% ﬁlagzoe %elecgg fﬁﬁ"ﬁ @c@é‘rof %hromé‘finﬂammatory
descri St ein s a reg nol ecul e
tdisadises GogiT as erssufin dqaee@gmilab@es mm’ws,ysyitemlc IQWS erghematosis, Sjorgren's

4};;2@%” %‘Q'g\t/egzalagaésnggf@p'lple c%ﬁ%&ﬁ%s rﬁeq_nf??&? rdrté@t% cﬁ%ﬁg Ufafigue syndrome,

FEBERRFs aiesave] ambalieryp GVHD, aﬁhérommunﬂammmorysm psoriasis, HIV,
G/7 to V80 and 5t h se%rrent conErl ses residues

\Chomic(imawing-agjiyation; ghro yasitis: ¢ mgg;mq,]@r @a}ngergagcgcps non -small cell lung
X-Cpnl O (SEQ ID No. 1) as described herein. The

term " Connective | oops" refer to flexible regions of

the Cpnl0 nol ecul e that connect various |oops of the

Conl O nolecule to the Beta barrel, such as the nobile

Ioop and the roof Ioop There are three connectlve

o s R A .
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The term "isol ated" nmeans that the nolecule in
guestion has been renoved fromits natural environnent

WwW@eo0h034353 and associ ated inmpurities reduced orPCT/AU2009/000444

elimnated such that the nolecule in question is the
predoni nant species present (e.g., on a nolar basis it
i's nore abundant than any ot he8 individual species in

t he conposition/sanple pi cal | subst ant | al
gareinamag tenglicalb eareipmas rns?am@m% @%Hgﬁi&&iﬂéﬁv g ooy %%X cancer, basal cell

ge{? r‘?o‘?ﬁa 51%%8&10? JRaks eﬁme@ﬁfe&tn@@dnse@@rﬂ&y @é)thé’?ésﬁl%fta takterial, viral or

orol écul'ar speci es present. General
fﬁm@&ttnfmﬂonal l'y pure conposition will conpri se m)re t han

S?ggélﬁ 1%09 %ﬁpcﬁi&né@g ﬁﬁ%ﬂ&:ljrﬁgy{\ael 4\%;@&[ 8 gg’éogﬁéh Wity ﬁeﬁﬁ‘éyg%? bacterial and/or

GiRE ploBictd ForP el gjabmintésmnasraenhmahe b\mma@epsa/lslem For example leakage can

é&ﬁ%&éﬁﬁggﬁab;"vﬁg@i@ﬁf SBRD e e LeAvgHS b bARSTR! oxtit gropets can be
Eﬁ@e& FclidhNor GRBadeSdueh @8 %S&érlaﬂinfe)étldhfs ViraRARCtivas anlammatory bowel

ecu ar speci es used herein the t

Ulsedsetwdtguml dlgeasmgxanﬁfée ﬁﬁ}ll@" ﬂm%ﬁtl%ts q]éilv ﬁé@ég@ﬁ$ a Smecnon The
%‘%ﬂ{@ %qlﬁtcg%ﬁn bd?nprrlgi%(ag%fi’r;huglglﬁ%gﬁ% ﬁbé bl%ﬁj?reﬂﬂdfsq,’é%brﬂﬁlse nucleic acids.

cor r emp@mﬂﬂhalgembddﬁndny,mrqnw wape.aam/atmmmvoiw| iimagomodulation of TLR

@f)’/ I ﬁr&,&% L@S ! egtgea}tl: gmﬁgﬁ& @%1 ISP @ qsglgﬁ?ﬁﬁ‘ﬁlﬂﬁst nucleic acids can

bﬁglgbstmgtygldrg Iack| ng a conponent region of a
correspondlng 25 V\Aldeea( pept.i de, nmay retai
%rt 8

appr ok¢qeetingl {p sderas endsinyeqtiory Uaeﬁcgrogged a method for
%ﬁul&nﬂﬁ?ﬁfgg da'i g A'Pssutﬁéd R okt |éa)ép<brﬁe6delm|s§ﬁéeomg"amna@¢f the method

regro tructurall'y and/or functional | geé)
IcuamsmgeadnvmstermuLaathefapeui@altyr efisetivei asmoust of ACpodepelieaptide of the first

e realrL.on The term "conservati ve
Qﬁ?er‘f O@auge'&aﬂ@m‘f‘%%%é%’r\d asPECt sed herein refers to the
repl AcenEing tooén eleeertmasuchof e \prashntaineentie tnam Woprewided a method for

%@ap\élgjgﬁg;hé,ng{q%{yégé%ﬁ oS aleagrggb@{elcﬁh %ﬁ-@rln noln ;"H) sgﬁ a subject, or at

sf be Rapitssuef oﬁbr@hrﬁ ftﬁe'réd! ihe rﬁamdommpmslag ca‘dmlrhmnng a therapeutically
ol low ng: polarity, ch

[effectivparogint o3 CPmG gqalmgamqu Q% hef}urst gw&y:t(gr Xpnglg%q]?fr%e( secqnd aspect.
nat urge ﬁ&y&e@ﬁdé s AbtRRatd Siorali ﬁ’om EPRRQ?ymInP a nnm@arhdar

(hydrop am™no aci ds” 1 nclude al ani ne euci n
iThel uamomanrmdula@r mag be g proiinflemmgleaneyraiing ror ﬁbemqmedg, geanti-inflammatory

tryptopha er a, IL-1, IL-6,
29980 31 S5 50 G 5 e AN RS rap deeleckdfom THE o
| RANTESE L9110/ 4L-nE;, IL28y TGES drha b/pallmﬁerfmpd'mgyp@el intgreron may be IFNq,
gl utamine; polar positively charged (basic) am no

ENQQV'FN}SI ude arginine, lysine, and histidine; and

negat AciSiiig I RMamH abgeet litke pr@ﬁénﬂﬂv@ﬁmﬂmeneﬂs:bmieed a method for inhibiting
aspartl C aC| d and glutamc acid. Amn

"the, pregudtionand/as secrelion Of PRmErMep @%?'@F@B%@P? In 7 Syigjeet, or at least one cell,

| f a Cpn10
t%g%oopgrgﬁrg?rggr%oi l{q@ r@?}c@%rlgﬁ %Emlr?aﬁiéﬁlﬁg RhedfrREtwB| amolint of a Cpn
emlweptn‘enttbé firgt abpect ond mm&nqapndgyméﬁmnﬂ@chy maki ng

: nSo e E{g%tﬂlﬁ% E\takﬁ"oégﬁtg élgﬁ@ﬁtﬁoﬁnﬁ%% By Bﬁ?ﬁ%ﬁm@éﬂﬁ Binding of the

W@pt@é%a PR @aﬁcﬂmaw bavehem memndrho@gtomd@nbmmthmcell that posessess the

varlants for ac ere

W%a’&hﬁ@ﬁ! may bg aréa@tlgég pressing &8 2 ool ﬁ%eﬁlhﬁ“erai‘ figh presenting cell
a @ehdritit! cell, YRR ﬁﬂébecdﬁnfoﬁéﬂ?@y a di sease state or
ns prevent the establishment of disease, or

10othermnse prevent, hinder, retard, or reverse the

progressi on of di sease or ot her undesirabl e synpt ons

in any way what soever. As used herein the term

"effective anount' includes within its neaning a

non-toxi c but sufficient anount of an agent or

conpound to prOV|de the deS|red therapeutlc or
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20 agarose gel and stained with EthidiumBrom de. Free
Cpnl0 mgrates towards the negative el ectrode (top of

wo b@ogzi3f3 whil e free ssRNA m grate towards theP@DAURG09/000444

el ectrode (bottom of the gel), conpl exes of CpnlO-
SsRNA retard the novenent of both nol ecul es.
Figure 7. Quantitative analysi$ of Cpnl0 binding to

G gl O ' . Al 0 Cpnl0 )
(r_-r:up t agﬂthg gl\j\ﬂ@rﬂ@brﬁg&ru#&ﬁr{'léyd:ggl Itsg fﬁ@p@%’rﬁ%owg&?ggﬁg? 9rophemokine or an anti-
linitamenatopi-&ytaRiné lonstetmokige he aYtlokin@& cﬁé}wm\a,%y%}%kas@frérﬁ TNF-a, IL-1,
p

rpd i e S we late 16 hr at y
%b% !Lﬁ@’ hegghf%q 38615 HyRsolintartgserstTbe typed iterferon may be IFNg,
NG 6 IPRe bl ocked with 1% BSA and 5% sucrose in PBS

pH7.2 for 2hr at 23C. 50pl of 3'-biotin |abeled human
ODN- 2gaasding #0s 8 -thiteantinespecon-tho p@sent dsvwentidn there Hsipeovided a method of

S T e T e ————
gtgphiolel | and incubated for 2hr at 23C. Unbound Iigand
th five PBS 30 0. 05% Tween 20

vasnid BBl dedneiRe chpaina B sadbovieptiezand

St r eft)av iasiaping iR trenidmidih 864 eshplONbavSna? @zlndﬁﬁ@oébg?pound and said
Tagpq%eiul ts are the average of three replicates an

lized to the |l evel of binding of Al a-Cpnl0O to

eachTrPSsay for Eeﬁbrﬁl‘éﬁ&\ &a %&W%'aﬁ@é&@@bi dig%ﬁsasa%)a two-hybrid

ODN- i nduced NFKB activity. se nacr
a%say.geliration ehrorstography, MphaScremin® HighNIRkBghpue Séreerdrapan electrophoretic

@gggy%@ﬁ@g@}i%%‘g r\é?L é&apf%é g%ﬁ)éjvﬁ ce. according to

t he hemassacmay e qualitative ouquantitative( Novogen) . 24 hours
| ater cells, were trypsinis counted and 2.5 x 105
col | BoGaig"lg ElcbntentP BHeRtis o, AR B herads picyReda method o

Seteonirigl foph adompamd th&f hoduitaaciRe raRtivity @F A i i
%‘E‘é& gcons,t r ugt or Fornul ati on bllJf er ac?r%?%‘agﬁgheoﬁrs'@awed’ the

COMRTEING 18 SiePB Pt CpG- B ODN- 1826 (I nvi vogen) and
passey t bardehty %id:é‘tgidf’e fidd9ih d td ﬁﬁte%ﬁ\g&ﬁd%% Lolditions suitable to

(Am con). Theentir ow t hrough volu was a
enableriptenagion oigaict gandiditte cermpasinciiocsaidpolypeptide) and 37C for 5

hour . sequently lysed with

100 1 %SEM{%PV@E%%@@S&H@I on (Pronega

| uci Assayisgfor yetivity tfuthé polypeptidexmal ouniphisd ai6iep @F 8dding a labelled substrate
@Sﬁ‘% rar_tI e fcﬁl I %vm {f}ﬁ hlﬁ‘gnaé#f gct ures instructions and

? AL ES ey {ape 2YR'8E: Fi gure show NFKB

act i Aetbiding foey hdenthosspatti diefle tpﬂaséﬁtain@ﬂﬂ&p}r@h( illa_o%)ﬁided a method of

10%ure % Ef fect of Cpnl0 nutants on Po
SCT6eRI0 far e bR ligendh e reathadsomprising thexstensafit | v t r ansf ect ed

Wi t hapl a@ﬁa@ﬁg??@ﬂi&?ﬁhe‘c&ﬁgé‘_ hr&ga%@%evﬁ@%%didgtg PRy figand compound

<«

NFkB-1 uci fera voCGen) usin rce
yngler goaditiens stiteblede enablei inferactiootof saidcatidate gempound theaidrplypeptide; and

ond (D) OBl B @é’?gé%ﬂfaﬁ“@ of A lpPGRS, Bl S5 mE Gl compared to

AleCpontif ard/@4 wel | plate and allowed to adhere for

hrs, Then. f ., 0. | :
(Zﬁn\r/?)v ojc_%s%]y' 13%&%5‘&6&)9? 1|'lgx‘ffeao %gg“vy o l'@%ernwasn@eofpf the candidate
RARrijand boriiiud @ﬁﬂﬁ&%&fpe&%*bf thglﬁistt ﬁ%@c@“h rs. The

supernatants were then renoved, cells washed in
PBS H§d Nverien alsq reontemplates s vaiantse rde(ivativese giomologues, analogues and

f i I ' r
e o1 D8 sk o POugeb S 200 BB’ A5Gl e avove aspects
andgmbediments.he mean of triplicate wells. 20Detail ed
Descri ption Cpnl0 is a dome-shaped, heptaneric
ring of identical 10 kDa subunits (Figure 1). The
surface of the donme is hydrophilic and highly charged.
Each Cpnl0O subunit fornms an irregular 3-barre
topology with five segnents that are joined by severa
| oop structures. Three small connective | oops are
present and two | arge | oop extensions that protrude

e ~ - o s o
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18 Hender son- Hassel bal ch equation states that the pH
of a solution containing a weak aci d/base and its

w@oemwpngsse base/acid is dependent only upon thBCT/AURMI/000444

bet ween the nol ar concentrations of these two solutes
and remai ns i ndependent of dilution, as shown in the
fol | owi ng equations: 5Hender sofl Hassel baI ch equation

t he q gn HA (used for

c-teuFix °ﬁ @9 l@sb éi"er STW‘% e?’ﬁ)% &eAnd%: Pqaeptides  and

polpi(estideogndyBbd B (ereshyf Sfim St

Hi ﬁ% wher e B{%VBH) denot es theyf nolgﬂ;h?gnmge Flgt%e?do%sw@’@c%mbmant DNA
' @e Shnthetically rasieeda Epaf O(raayt ke arﬁW(&sjotIQOprAQpFor example,

@ﬁmolg@nanﬁy gmoand [BHAL is the nolar concentration of

e con dgate acid of a relevant base (N-term nus,

Lys, The gﬂ W%@Dlefmlqgwaox/mlypepﬂdefmalyd)elasetwapnglo‘rlmSpmo(SEQ ID No.

\Mthl n a polypeptide are well known in the art and can

be found in numerous journals and textbooks. Depending

on t Aecosdirg tothe;ﬂﬁavembetﬁandmodlrbms m':ﬁmgWﬁﬁﬁw actnvnty of a Cpn10
sl i ., bu i s

ﬁfﬂ of a protein wl L

){pe r{gae/ '? € g6PRIRY0a 0 *Pf@t Sa@f#@opqwemﬁe sThetheatymewmy comprise
P KautanBres-mitant tioBs ihahy Eo N-termnus 8.0, G

15term nus 3.1, ﬂ)cﬂ)ﬁb@p OSIO ifb\rgn%i%‘ , Hs 6.5 Qu 4.4,

Asp 4.4, Tyr 10 O and Cys 8.5 (Stryer, L., 1988

"Bi ochem stry" textbook 3rd Edition, New York, WH.

Freeman, |SBN 0716719207). So for a pol ypeptide

with nmultiple ionisable grobefinitidme net charge of that
polyipat Mmmmff@eaﬁéa%i %qgm?"co r@Jn? @eefﬁ'é' “lﬁaudlr@ Riincipally, but not

follows: List all 'ionizable resi
npchssaﬂy $oleft. o urthignmore; a/agilﬁmm ot thenwmdg‘compﬂslngi tsecrm?sﬂ ttfo)nprlse” and
" sa roup is units away from
M&EF va eggrrq%ﬁ%ﬂdg\q varée nﬁggas& gned as 1, 0, -1

W' t hThettesmiwiotypb &y used RereRNafERtin toap nﬁ’dﬂm?:le@ /! |
)Ka 10.0) .is going to be 100% pr ot onat ed au p%[?peptudes includes

R OTHen &weae@%ﬁ%rreg@nm, nanve fomaniKpnda Isexcetilated at st Nerminus. The

At e O ity Sl o o

acmtylatesléxmm Giendbeulsas represeatedaly SEQAQMAL 1.0n t O

| ) , f h bl
o ouedermy AECRTTTERE o PinrEianad sragurdan B eabbesdioris produced wit
aneeka Ritertimal Aldnind @sialé The ééqtﬁ&%@ oﬁﬁlagg}{ﬁd S bRALH as@@@ ID No. 3.

Mul tiply the percent ionisation of nisa
gr oufhetenn fgmunomoddatar” meande modmbularnded:atoiumlch nnlelastalmhtﬁ the immune

@ﬂ@Mf@ggﬁ&%@@gﬂe@e E\[{ﬂfz ﬂﬁﬁlgﬁo ﬁgng%)ﬁ eF\ lgé, dinteards e, maturation,

syppressiohher agjimentaddrg of éri)mmuneardéﬂérbéé’eﬁﬁé ﬁrﬁmﬁfom%d@ét&eﬂay be a pro-
I s then provided by the sumof all charg

'@Qmai%\o EiRkingyor chemokingrar 28 @narlnﬂammgtomzcywkm or cmanmktne VEkhe cytokine

TP I ERCh 108 s, | ALIED o, rorp or s

 typed dntarfeconaThestippes! .mtamnm@/sbeamaum@ ef BNhi s approach

u the net charge on pol ypepti de has
bee%ﬁﬁ?@n&?@g” fE5PINAon gecsptofss ar P&%‘% aeigfPr@inaReansiseveral classes of
g@ﬁhliﬁéﬂeﬁédééd ¥idtehs includin Toll like recegtﬁfp(rTLRs()aPucl%C{tlgﬁ S)In@n% dgmain LRR-

p: [/ ww. scri pps. edui - utn
cpmt@lélng feamilyti(NIRs), RIGddike neoepdmdi (RURs}, BNARdz paredenicdtivagies ofIRA (DAIs), C-

LSBT Rl % PR e BT i 8 . o g
tht@e mlexmle N‘aﬁa éttal POMB200b, 0121246 %3 §01; (ai2kEhnd ¥ eﬁa[g& KA. (2008)

ﬁ) Types of tions
N?h e&ﬂ'ﬂ‘@“ﬂﬁ"t‘i‘f)'rﬁ b‘ﬁ 4 Ppsten). tliygerleral rl’rRBsmﬁah herdisided into two groups, nucleic

SRSl oReL 18 B0 980 Fhedil L 9 5k 5t oy

create Cpnl O variants Mﬁth high affinity for

proi nfl ammat ory nucl eic acids may be am no acid

resi due insertion, deletion substitution or addition
or a conblnatlons thereof prOV|ded that t he nutatlon

"~ oA~ e . o - o
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20 equine. Alternatively the Cpnl0 may be archaeal in
origin. In particular enbodinents the Cpnl0 is hunman

WER09024353 The present invention al so rel at eBCT/AU2009/000444

nodi fi cati ons of human Cpnl0O pol ypepti des honol ogues
as di scl osed above and enconpasses these nol ecul es
modi fied by the addition, 5 ddl etion, or substitution

@Eogms hdropHBbiE liGHMUS)OPRRS ¢ sheRaied yp varlvas eéllrtype@mdzltkltng/but not limited to
these nodifications can increase the affinity of thes

apigaropressnijngsells (@gsdangritis callse m@nq,eyta%amim%amh qeﬂ'@%mcﬁ -cells.
Fur t )
oy D 90 o A L e o 1 Mk, ptposns an

nitigte ¢bsPimimupe pdspolte @6 infeetini Memanwmald) agtivation of TLRs by pathogens sets

ol yhi stidine tag, maltose bindin rotein fusion, o
(51 r0dtige rnoiARAtes e MABERO OGRS %@f@W@tﬁ paMBast figsemination and,

[ [
B TURL ST Rl AR Bt o AR g e s ar
praoyiguetpt a kdmtedmjamber ofggnasan thergetmiie, ‘tOanowmlrt hltmans;gThese 10 receptors
net hi oni n e N-term nus

FRRGONGE Ao Jorly e QSR GH ORI SABI 5 PR GRS such as
gﬁogﬁlfs%éhgﬁ‘de ?Jﬁﬁelﬁs%ucﬁXa%mabannV\@q@ﬁbd&é’v%&ds &l® as dsRNA. TLRs can be

osure o0 'S |ncorporated herei n by
diwifled wtoctwo gwumn celostifaceomeiRs whigh igereraiin; recoguizg Dydrophob|c ligands and

l\lﬁ@q@ﬁq@roﬂ?{il @gg{,m‘% b’ %Ig |8yqi\§ GE eQT%lcﬂ oq%énuliyl recc%qnlée nucleic acid

BAxealddngs. 15 such nmodi fied forms of CpnlO. In t he case
of CpnlO pol ypeptides of the invention based

s ubsf\an&eidémegn the lerme dnodulaiingh (medviatgsnans vagiiiops thefeof fefer to increasing

Mﬁf@%ﬁﬁﬂg M@Yaé&%&p@o&%ﬂ\%‘é‘ EBW'@@Q”'T:@& ﬁ:uie n the presence

ohe pantlcumrmodmwry moktile os agent @éﬂ‘erln\mehbm@mperednh dha @yehof activity,

"variant" as used herejn.re stantl

SfoRMIGR, semane i caher sl st eI orofl by nolece o

gérh ks t@rﬁw%%%?n‘ét |ﬁhﬁ®|qbérﬂihd:a\ﬁ6n 61t incteasdlor a6dréask Theinbdulation may be
ése pol ypepti de sequence variants

nb@nysmgmmdasuﬂlmto pEaiuse e dgsirgd sasulbag, mayps,dirget of inditest,
85% 59  96% 97% .
Al s% Tﬁeh érra 3@%‘3%? Sﬁ? as gs{g?‘g h%ﬁeg‘?n %'feég ;R)f fh? %ﬂé@@ oFa 'nﬁjo‘fé%hfe Molecules that

erm "vari
@6rﬂpr|3@fﬁh| a}ﬁih@%ci@fsen@érwéembh d@?prcﬂéms; rpeptndeveamd pdypeptldes (e.g. Cpn10

t [
SpheSPAL) 5 SLP® oSty Ot RPEAIEN raided. TRt 6hses, £ Bptepiice o a
Iggpr? B géec%&ﬁ do@é gé‘ﬁgérlé;@f tﬁ’éﬂé’ﬁde%‘éﬁ%g’ég!bﬁlch r?quatlcérl; masselbalch K.
A, aeuhﬂlbt}headlsme Zeitsthiit @8: HﬂaMébar@é(nmﬁn plfaevqtues 9be@sabt¢ea§,mno acid side

of the inv nt| e term "anal ogue" neans a
ﬁB@'@ﬁpﬁé‘ﬂtﬂ? %ctﬁm}"gOLaB@He ive of a polypeptide of
the HRYRMH* gater%t (SRitikEErakRt heiBed AERRR iSRG indddid ih positive charge of the

del et1 on, stitution of 'one or nobre am no aci ds
srwdﬂmulebmrAiac{éprﬂel ypeptide retains substantially t he

igﬁgﬁ% egl%l 'é‘@glf \ejOTh ﬁtag{leg(ﬁ)?et rﬁglmggs@% ggﬁ@ét@@%ﬂe tth comgrises 18 amino

réi@lﬂf?ézsﬂiueér e HRBITB 166y RETTRSHS rediRiESAST 10638 (5@l Biguep1 ;irdsidue numbering is
nmol ecul e that encodes a constituent o

d)as%tqntajb_eﬂacejylatgd piolopsepyiatad x&pnm@aq;p'(m a\fﬁ dggcribed herein).
\43;: ﬁﬂg{eﬁrﬁ ?o p(”)gdgﬂaﬁ‘ime rié?lé/rr@ )}ﬁe{ Qgﬁﬂﬁ ?ﬁole@@lé%ﬁé&nﬁmses 14 amino acid
pedidlies Mthi ceof anop wbmprises tesideesaS52d0¥/62 (see fFigureTh eesisiup numibering is based

vl Aceaen g or5oaet XL LITERUD A hes s peie)

bet ween about 5 to about 100 ami no acids in |ength,
bet ween about 5 to about 50 am no acids in length, or
bet ween about 5 to about 25 am no acids in |ength.
Alternatively, the peptide fragnent may be between
about 5 to about 15 ami no acids in Iength. 5Conl0

pol ypeptides nodified at the N and/or C-term nus by
t he addition deletlon or substltutlon of one or nore

o - o o o Y




10

15

20

25

30

22 Mol ecular Coning : A Laboratory Mnual, Cold
Spring Harbor, New York, 1989 and Ausubel et al.,

w@eowan3sPr ot ocol s in Mol ecul ar Bi ol ogy, G eeneCPADR009/000444

Assoc. and W1 ey-I| ntersciences, 1992. Mt hods

described in Mrton et al., 2000 (Inmune! Cell Biol

78: 603-607), Ryan et al., 199512J Biol Chem

270: 2 2B8y b@RD48) desoribed thlanehq@ aeﬁeglah of th%QQEMO IndRictie GRER Momprises five
280: 4037-4047) ? x‘?ng 5 suitable

proMENIEAEmsl THeeModd: 4 "Qﬁihi@"&@t%ﬁéﬁ@gmkcomlmde@dues F8 to 520,
t

| 8 sapheebmARS: EFFRTaY v sRa Shibel 38 o 7, PRSP comorises
da7iodd0@nd 6th sagreent amnbraes/reerﬂhneraﬁeo NoQD (rsayFlb@'e U eRésid@e numbering

0 B s aBTd s Eoale” s tsPbeietpvent  on.  cpnio
pol ypﬁi@ttéﬂﬁf’coﬂﬁéétmufﬁbésd‘?eférrtﬁgl@ﬁﬁ‘lﬁ Sregflé?fs d@fe ng@ﬂgemolecule that connect

accordance with present invention
oftielsrieaps gihe @p@toem@lenute to éheddetd beuret, smlltﬂsethe:malmiedbop and the roof loop.

DU Bndll B AT ol S BT S s ot

t\ﬁl@hﬂndcucbﬁﬁiectn@nmbfbompﬁgeb G754 tG36 41 I e EdhriBas residues V81 to D84 (see
&?stlon of a polypeptide with one or nore

@1 InBesidye sumberag Isdasest apeX-Epn 184 AEAIR Ny. 13 asidescibed harein.
t
Fr agnae et abemfRichion 1856 ddin, o B8 ERAR: i cont0 molecte tha
wempiisestesiiaes A tioikd (sderFigund t)gﬁ@qkmemumbﬁln@)s Bagedori XHOBS10 (SEQ ID No.
]ﬁTh pur | fl catl on of CpnlO pol ypeptides of the
GRS ﬁﬁ&? be scal ed-up for |arge-scal e production

pur pase sternt-€g- teﬂ%ﬁﬂ@“&mpﬁs%s@ﬁﬁréfblﬁg Cfsbﬁ @'nfbl%sbls ©LERDE 1; residue

i nventors have devel oped a bi oproces
muBEengiiphased on %Cgel(GEQR) Nqu‘élas descabeddterdin)ghl y pur e,

or ¢ ne e BAPo R e P A R ay PachRoinfCERlet 5o amine and

\carbomyhfusctiohgigraps. may 20 al so be synthesised by
standard nethods of |iquid or solid phase chem stry

wel | TRAGIA ‘eharded sesidugt antseqi Refeip nagans ny amingaciciresidugwith a side-chain

sised foll ow ng
eﬂggot ¢ g&&ﬂ'ggg k%ﬁ}gnﬁ (i nggac@% Qﬁr‘#@e of Steward and
Yo undghé Etrmmymeptﬂie” Man& a\ﬁml}'n@r mdade I of aBirio at;demm together by peptide
erce

PRI dfie BT EpTpeaisa) TaY ROTGBie PO ah e eedéia Furher, the form
ﬂﬁﬂ)}b@ﬂld'é’omré ﬁ)eé pélgﬁ ﬁ@qtﬁﬁ%éy%xhﬂﬂ% fda8o fmmﬁaﬂn I its amino acid

nore am no acids or suitably protected am no
Sequenes; @mnn@’eﬁd)é@tau it typeiGen10r mﬁe@del ‘J]he E\Oﬂlh@ﬂtloﬂ Imay mclude chemical

gﬁ?atl %@@bge)éﬁrtﬁu{%gbq%p Lgtingﬁqr{ Hébsgﬂ *ﬁﬁ radionuctides or various

pnms), eslakent ﬂwnﬁﬁatdachrﬁedt B60h 8 g@bﬁétloﬁ(deﬁ(?d%@ﬁloh Witk ﬂolyethylene glycol)

rt solid support or utilised In solution
@H ingeien aheurstitetion byighemicel syalesin ebaming iapigs ﬁlmla as ornlthlne which are

QYR carboxyl) group suitably
gr ot g%@gﬁlﬁ%ﬁ h(xﬁ\gﬁepr‘ﬂtg@%dl tions suitable for form ng

t he dhe teeml‘paljnadentiddres ysedhereinirefgrsds asingles oit dvable- stranded polymer of
added am no acid resid

ew
e (B?%@&W@Ebﬁ rOuR paplogyes lcnatiral aplealides, or mixures
irfé?éoh THe! fefth itilded R@erdR&® foefﬁea'{?eﬂfkda%(@éndéaé(dse WPI?%Q to the sequence
I'inked, any remai ning protecti group
n@n@@@a?aw therptos unless asheppies mdlcated r'dedered “pelynueledtida’ anyd “nucleic acid”

YoobR BRI BoBo 000aas 23 - A po mcid

changes in Cpnl0 pol ypeptides may be effected by
techni ques well known to those persons skilled in the
rel evant art. For exanple, am no acid changes may be
ef fected by nucl eotide repl acenent techni ques which

i nclude the addition, deletion or substitution of

nucl eoti des (conservative and/ or non-conservative),
under the proviso that the proper reading frane is 5




10

15

20

25

30

281, 282, 284, 285 287, 288, 290, 291, 293, 294, 296,
297, 299, 300, 302, 303, 305, 306, 308, 309, 311, 312,

wW@19/13653 317, 318, 320, 321, 323, 324, 326, BRIWAU3DI000444

330, 332, 333, 335, 336, 338, 339, 341, 342, 344, 345,

347, 348, 350, 351, 353, 354 or 356. As for

pol ypepti des di scussed above, 1Bhe term "variant" as
usedTHeEm *Eg?%@ USedtHerér Rk ai0tunmbinylated sitdsithrregions of DNA where a
sequences. Cenerally, polynucl eotide sequence vari an} S .
etosing auglentide egsuisdext toa guaning ydealige i linearsaquepee of bases along its length

bi i ct Vi i I . . n w
s St Bt st B R he, e plledsines a8 in DNA. “CpGr i used
QfistinGuishothe8ve Aledhing/ o a ¢fRbsineI 6 pafatito 8QRanIRSThre®distinct types of
97% 98% or 99% sequence iden

(PG Iefigpdenenypestidasdiaye bgqngidéjr@ﬁéqii t&é&ij@lé?{{)thgig,%éﬁja%ﬁydto stimulate antigen-

RBRBNBEES b4 ot PORZ2A 6 it HebfarioBg of ieflerofa (Fa) and PN
gliih TpRismaéytcie @iendriic TOIRU{PDOR CpGIB ShirmaraODIN200§ dndemeusaeODN-1826)
activity. Fragnments of pol ynucl ?Otl des

f

ineicen PO maturation 206 6 & OBRLACAIRRY 1 Birels @it il i, pwal amounts o
f | . i . .

5 € g ERBeas oGy € fhirpTEIOREI) hltes B MKCucfh apd inucing 1P

biagudtiBty §um@m periph&varsiatkisnonbnuglepddemuct eot i de, do not

necessarily need to encode polygeptides whi ch retaiq . |

bi ol B team “isplatedsineans that e moterd ﬂ%&ﬁ‘@ﬂthaﬁh%” pgipved irom its natura

gm&%&ﬂ Eﬁo#%ﬁd%ss?&at@d H‘E)eritl g'rgn%éc?o& elifimalidofieh @at tFeRnolecule in
MRereT Phe ragnent may be gerlve froma

nudshioTLis lteopredbeninent sgeeies presert ey, o a alotae bagis it isgngre gbyndant than any

SRR T e
e&ﬁ’péfsﬁi&gWﬁé}Eiﬁ e iR PEpeltiRY cathptiSes At Idastesbolit B0t descent of all macromolecular

production of antisense nol ecul es using_techni que

. S
kpasies prasenthGererall; a séstantially pere gomposition dvlbigamprise mpredhan about 80 to

B 23, & Tkl E8 SRR e h AR HoERer s fcay the objec

BedcieUs | prffidddesesséntiah Bormaveaettyi (oontdntinant sspecies parinotebes detected in the
and probes. A i gonucl eoti des reh ShO{t stretches of
dPoHherRl

GORPQSHON Bk convantignal sleleghion Jpgtho he COMpRSTtEN £ongstgessentially of a
i £ ' :{d ons such as PCR, typically being

g@'kﬁz%{bﬁ{gkgﬂ?&? (Ihél]d eoti des to about 50 nucl eotides ,

i n | Aggbdy henam the termi“substagtialyd meansithe majosity ut nagpecessarily all, and thus in

SR e oA SR8 2 By S A, RS SBrosoondr
W&-‘tﬁ@‘pbgﬁez)tié’é,‘ theSRARIA! polypéptidd AN rtkh & pertierodfithee Sompament region. For
use in détection of honologous sequences, typicall

?eyﬁrnp!giiazandiﬁwd pqmptic@v“éubstqntiaw’nlgpl@gya @g@g@@ﬁ@@gion o. abgc/)rresponding
wgﬂqg@ylp?%i\éﬁﬁgy icﬁgiﬁs@ﬁfogm\%ew 50 "Heg:%hty oPfesd & ftﬁé'” sBGifnce of the

I'zat’i on 'condi t'I ons.
Remborerl adgidnh aalthelghegpicall the qomporentisegiorads aenuer@ld estruayrally and/or
hybri dize to a honol ogue or other variant of a ited
dinciienatly isestivelly \tuecl K PEPPREIPRPING S7gksNCE DRI FPgRY opfted:
| ow %E!té}ﬁﬁe‘e&%ewﬁﬁg!agmo [d! srdgﬁiﬂﬁgn“% uBbdIRer8ih rdfEYe %61 replacement of
Low stringency hybridization conditions my 30 ) _
Qe rapsime acld twith harothied iaminbi amid paminigosimited structB@ICandiorachemical properties.

S@Sﬁqﬁ@é grﬁ%rg gcig E‘r}ﬁi@ quﬁr?a:)} Igtnlm%{a] ,%n %&@%@ﬁ@ﬁ@%ﬁy\/\ﬁ |0J1e or more of the
) . T . Foathi f
QoM fé‘@l&r@hg\ﬁ&g‘ ac%lﬁﬁﬂﬁhﬁdré&\%léiw,( %dpmg@&%,obngm theramphipdthic nature o

i nst a and’ nature ase

dberesiies iovolvedf Eorrea;ampjeJ rmpola{dhygirqpbotpj@ amjmr acidszeqiude glagine, leucine,
SR hec S, BiapEpsiRbpEL LAt heBea0d potionnes pos

formam de, dextran sulfate, polyethylene glycol etc;
and altering the
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WD 2009/ 124353PCT/ AU2009/ 000444 25 tenperature of the
hybri di zati on and/ or washing steps. For exanple, a

wogipiiziiszation filter may be washed tw ce for BOI/AU2009/000444

mnutes in 2 X SSC, 0.5% SDS and at |east 55C (| ow
stringency), at |east 60C (nedi um stringency), at
| east 65C (nmedi um high stri ngéﬂcy) at least 70C

(uncaTgesk aﬁnmgeawﬁ,s) lndudeaglytmasstenﬁéClh(ewane/ dspargine, and glutamine; polar
n@% d@su gll‘tlcu ar ?r%
p‘%’ﬁv FagiggayPasigl ampipg qcmém nafa*ﬁ‘pe b'é.‘s"&q e dhistidine; and negatively

vohaiged (acttity ampotaRid "fﬁ;}ﬁd@% an v "
vecigor( ?rt?any ot hsér suita x %ﬁ?@ %\ﬁgrha tmgd |n58a[01|q Insertions" or
i "Aeletions’ e prefefablydn e rangg @éabmatﬂ tot20esimina amtds,odmrebretewably 1 to 10 amino

'*P?oﬁﬁ%géﬁaﬂé el Sl §EBREDBE silertalialy maling inserons,

aleletionsp or eummﬁmsofcmnw@@bneg iR BCodA¥ptide Ghoksiale using recombinant DNA
3?% essi o control and processing ‘'sequences such

H@F%Sran 4p5aying, ie cesulting reserakinant variaats fogadtiig. t es,
pol yadeRyd Akbf Whé%&ﬁ?*téa%ﬂt}h{rgﬁﬁ rééﬁ:\)aﬁﬂn\gésn{hprgﬂ Lo any and all

sequences. Antib e pr

msm/lwbeh remedyba)djlseasd state sebymitcbm@lp!e\/ehtntﬂet&tdb%n@ﬁﬁéiodlsease or
esent 1 nvention, as well

tides af the
Pﬁ’ﬁéﬁ\ﬁg9§vﬂﬁdh"éﬂ€él 'L Or TR he @%f@%@neofa*ﬁea%m gther undesirable

Isyqﬁbtbjﬁlgm éﬂ?bva%@héiéo%vé}m limited to polyclonal,
nonocl onal ineric, humanised, single chain, Fab

f r agheritsed harein the terab"efiegive sioont” liiclades mthumns ln’wadmga non-toxic but

é{%}g ﬁf?@?@ quqt‘n é@gﬁtiog%é;ﬁ?wﬁ q‘?@u}é@%ﬁ%&% lgéfgpé)@c gfrprophylactic effect.

Jhaleaa@tl amotmesquired wﬂin\ﬁar}bﬂém%bjﬁawo k%@bj@ét %@gérﬁﬂgfdnof%tors such as the
di screte regions or fragnments of th

ﬁﬁq%éﬁﬁtﬂg d’@%te@fthe age @nfbgengiab mndwnn Oi the Sabject,dle sevetity b the condition

gglré(a?é’dé'rtr{é ,?%ﬁie%'?'r 598 Sﬁﬁngggpuﬁggeq%dﬁfqgﬁey r}&ﬁoc ! %'prtaéﬁ}r%ﬂon and so forth.

d:ptmm mobtynmspble die speoify an esacafeﬁbaaéiamamuil-ioﬁeveaﬁdr any given case, an
r ef er am no aci

ﬁc? as abo t 10,

'ﬂ%@ et %%@\% %Heféﬁn'%% anmeeofmmaﬂbékﬂém e lart using only
Retificca@bdnventtig. eci at ed by those skilled in the art.

For exanple, an anti - CpnlO monocl onal anti body,

typically contai ni n P f}éﬁlbﬂ Pthe w@&? pr epar ed
gy

usi ng the hybrldona escr

Ant i Bigdrech-A) biprstajcﬁré' e
E igﬁCoI d Séc)jrg?n Har bor. L%Fa?mrﬂ %ﬁ@ﬂﬁlbg@ﬂﬁ‘s regions of Cpn10.

RN 10hg copRiisad at $Q¥ﬁn istentiggh HDa rubunith tB. u*aunceacldjserqyem@a of Cpn10 and
GRFR ste GROAD TR |G’r99$’tnb9tﬁrsstﬁfctuhdqﬁa§ E%??E& 18 thd 5(3%@3&%@ coordinates

or anal og@es t hereo provi
Puhdished by Ueitet aln(Na‘turafWQ?baagz 7|4bf/'5ﬂ),uh ¢es siyictorerthe osuallsdisordered mobile

5 B A e a0 gk e

, Fityareu?. eSeqﬂétﬁ:e@i’gnrA&ﬂ df Mﬁﬁ)\ C;ﬁSO With | Cpa%0 thBﬁ?loné @M numerous
e n t he g ybri dgma techniq
'?QB%% RhiTS; AMing g 167 e Sesent 0 man Spg At aced e location ofthe
inbistie ERR)-any kel FIRFBIntr6 6t Wﬁggh'#@m&@at&f ROk m%@@@ [0 ¢) indicate the predicted

nonocl onal anti bodi es
bovndasies |°E§‘ee5§dewcﬁebafrﬁh§¢ra;ﬂjunt|@pal 7199?36e|l 90: aa61a71) The percentage

b8yt 5908 R RO GO B S

Create
gngessionquniberent eachr proisinds gen. @alcoltid df yequsmsy% édentity tahd % similarity to

0 ru?&%@&v@”%%%wﬁ@b%&@@%&mgﬁ OBAABCRE Aois Res. 25989

M Schreier etal., "Hybridoma Techni ques" (1980);
Hamerling etal ., "Mnoclonal Antibodies and T-cell
Hybri domas” (1981); Kennett etal., "Monocl onal

Ant i bodi es” (1980). In summary, a neans of

produci ng a hybridoma from which the nonocl ona
anti body is produced, a nyel oma or other
sel f - perpetuatlng ceII Iine is fused with |ynphocytes

I
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5Anti bodi es of the present invention can be used in
di agnostic nethods and kits that are well known to

w0 bwga24383 ordi nary skill in the art to detect PCT/AU2009/000444

qualitatively or quantify CpnlO in a body fluid or
tissue, or alternatively antibodies may be used in
nmet hods and corrposr tions for tA& treatnent of various

FABEI R ne BP0 SIET0aia, psiediioninion s Hsede §8g the EXPASy
Qrotédisicd BRNPiofFAra Té\bl (WY, éxbé‘%"ﬂ?@r o@fproﬂ%ﬁéwghl‘ﬂet her eof

has bi nding affinist efera

ant i fdaufe opD$- PA@ﬁéYarneﬂ M@h @@ema%wsbrryamchluege\@arsrthat tegombinant Cpn10

Yatsthd & g t han about 106 M1, nore preferably
g)eaterret gr%out 106 M1, nore preferably still

gr eathigure Hamugabfo’ﬂtRSlagbnM Rolﬂhﬁ ) (@syinthpticcfisANAbanalog) was icubated with

SRR G b b il B gl B B HE Gt ) for et

i20eG:1%amples wefeSresuh@d Ry 195ETAE aakdde @eltdhﬁ staitfetl 'W@ﬁiE{hﬁi)um Bromide . Free
;@ ﬂfg hatch fernentation with serum ree medium After

MRS fowards Watnesaltyp alaglodss (tpriof theegell whileafree poly(l:C) migrates
oVl i DRSPS 4 0 <EAIBAEY] 590 ) s e
@?Wﬁ'ﬁ@id?fbﬁéiym@écﬁqsrst separ at ed by Protein A affinity

;3 2 r |o @c‘?? \E‘;.gﬂg;y of 2‘9“ 2‘62:1 § gfagg A\(’rl'ﬂ-*i’% %@ogé{e WUS&WE yvgg Meubated with

150ug ofi Caut! 0 a1 Onivy ﬂ"riS:HCI (pHDY) and the iraliceted 3&lt comcentrativartgre15min at 23°C.

SSFIF B QBT I e RS i, o ont
rwgratbs &ﬂ/amtthélwék{trv@@léci&ﬁjef(wbtoh% gel'whild 1@ GYTOODNS migrate towards the

IatedrntoOQ%saIrne usi el filtration
@8?'&)’:91%90"?% botermnef Heeae!) peamplaxes ﬁbgaﬂo&p%@w% Friafd e movement of
$bfmdidcerg and viral filtered and di spensed. Agonists
and antagoni sts 25Usi ng the net hods descri bed above,
an a@&lﬂ!’e ®a.50g of deooti K12 essRNAafinvivegam Cafﬁotmr-eptnab’(TLﬁWB agonist) was

er e&?wﬂ%oﬁé S %ecbﬂﬁg\ﬁgbrﬂ’gbngﬁgmvﬂhﬂﬁt Bﬁ n@ %‘%nﬁgt'ﬁd'“md salt

obnoeMmtrbmsa(DptﬁOch 56@rmM WaCl) és 30mint BE2390! Sqnfpwslvr@ﬁa resolved in a 1% TAE

N&%ﬁ%ﬁn é}l %ﬂ%’l é@'@# W{tﬁhl?ﬁ? eliﬁ{egggﬁl @qn%fmlga%s towards the negative

plettygae rrtopdmnefget)rmue Y BEANIOmRFaté towdFds AR pditivé BIBEFRE (bottom of the
ich are antagonists retard one or

t f
95} égfgp'erqs@?ﬁpfapoeﬁ&lérretar@tthwt)re@@nwf beth anoleggles.
pol Y PRjRe ?eQuéﬂiPdﬂl/eStaﬁaly% hé‘fnﬁ@]ﬁrﬁndﬂ{g suc‘ﬁs %flgoép!ﬁefades (ODNs). Ala-

bi ol ogi cal activities o?
Fenens: Grnd@ mataniscuase fdyauatnd et g/ul ichioimudatiam butteo pHEE ¢invitrogen) and

Eﬁﬂ%pé’d}gm@& tcﬂg f)@ﬁfgweet)l(lgﬁ,pg g@lv@ﬂ P&SA }ﬁ"‘@l &t 6&'?6 al-eoﬁo Ahg 18 Hecanting of

pari-huag tprateen, dfie pibte was \binckédomthTtly BSA amd 5% sucrose in PBS pH7.2 for 2hr at

S S00 OB MR 0B ok B RS R, or ruman
@@Nm/r@ee Cldse. carf'mnbl 9@0@9'@%#@0/%@%%%@@ 092 (@l in PBS pH 7.2 was

pol ypepti d the i nvention

estsdta Pacimweibandans et G at 28T Upbqsmﬂugammsaeryoved with five PBS
I

O Ay i S RS

YBedatéction sysiem st 450nm. Theeresults aiiet e cdvetabe of three replicates and are

BEPMEAF SR Bl DR B s

techﬁigqreess lchpn\gml mouutﬁte@sepela |d[INimdLEbe|ti P@FK@T hctrvit_;DfRAW2647 (mouse
exa 0 ch as crystal | ogr
Wae'n@z%ge)rrﬁngmrfﬁ an qie@s%rharw NFsBGH @@a%r,sporﬁeapla%@d (IBvivpGen) using

to nodel the structure of polypeptide of the invention
or a variant or fragnent thereof, thus facilitating
the design of potential nodul ati ng agents using
conput er - based nodel i ng. Various forns of
conbrnatorral chenrstry nay also be used to generate

o, . oy R s o
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In a nodification of the above technique, a fusion
protein may be generated by fusing a CpnlO

w@ologpeests de, fragnent or variant to a detect abCEAU2Y9/000444

such as al kal i ne phosphatase, and 20using a nodifi ed
formof immunoprecipitation as described by Fl anagan
and Leder (1990) Met hods1$ or det ecti ng conpounds

QbR A8 B R R b e ot Brr cols wer
stypsimisBdecduniee Bhe2l5 S 4 DBdelaiate R IPTHIbPMbAE .nimcﬁ%m&ta 24 well plate
e conpound .on 1G%Bnlo &m{:han ges in _the substrate

@w?rae aghare pyarmights 198ugofra D eenstractior renmulation butier eontrol was mixed
@gﬁg&hl??gﬂé?ﬁ??@@ﬂgﬁ% ngr?\)l\}dg& P&’ggssh@?rﬁw ﬂ%sf:e%hlfugal filter device YM10
f(Amigerds E%tenllresﬂoWalhmglewelugg wasaadsiee rto (tRRBAWS4pNIFty-LUC cells and

bR 5 7 B s st gvetsev bR i Seaenty et 100 uf per el of

WOLRMEt sautiom(Rioslegeelucipese ek uaffe:y &hﬁlxédYWImflu@f@fhgé gé’dsﬁate following the
ts or binds with peptid

%Qfﬁawlsghg{ﬂ?cﬁoaﬁa%"ﬂm lugyerape rweaﬁweii gagre. w@Wr\\&KB [gFtiyation levels

tr,g@ﬁynzégQ@A;aq;bam@gtqm% or gani sns, cyanobacteria and/ or
dlnoflagellates may be | ysed under nondenat uri ng

condiFigush8. Effert elikina19 autantson Foly( ke stimutation fHEK293 cells were transiently

%ﬁﬁte@n%@wsﬁndss%cb&hf@ai ngnﬁn(é yﬂ@p{ gﬁlt%él @Q%&se (InvivoGen) using

Seoeluice @actading topthe yrmplactdersorhsttubtmns memgeron24tmure later the transfected

ﬁ‘éir‘r’fe?‘%@p%ﬁ{ség %8\"3‘%‘? %’Pﬁ’e {Xﬁ@fce K ' E«eﬁ@%tp gaghwell of a 24
aell platediyd bilowdt t@adert iei 2ehet Tmhegbgta @nﬂp londg PUIPRD) {InvivoGen) and

o SBL5AsE rh e e (o tghben frssmet pr 2rs Th supematants
WRcPEn frdfdved,t Bb Q:‘éllst W&sh@@ m m%ﬁrlfs%gi%fh' %Lﬁfs Bitter (Promega), and

agent associ ated wit rotein
zmwdlf,@n@sml lawlsomt@wasww nprenatizadfto Calyi (bG) alene at 100%. Values

298 L%zen” establ i shed using a nunber of
ﬁ@t?%gggﬁﬁ%m .ﬂﬁ"‘ ézjllrgt including but not limted to
SOS- PAGE, western blotting, and mass spectronetry.

Al ternatively, the phage met hod may be used to
to determ ne whether a CB%‘E‘Q"‘SQ?% fm or plurali ty of

d |
S?nt Egﬁﬁegtﬁﬂgﬁ sﬁdﬂa@ rf?e& a?neﬁé npg.’! rdfjﬁiew’ictam& kPQ sﬁer 13 i(ﬂ&ue 1). The
Biirtage obiihe lomg is kydeophitie and knghi;c chaegedf Eachpﬁpmﬂ @isubunit forms an irregular B-

G I il AR R kR 5, 6058 MBS e sma

b@mbcuvq lwps are@resemdantj dwv@vambm eiméﬁ‘s‘mr%uﬁatg)ﬁﬂ@&e ftém the barrel The first
s ons n of a bacteriophage su

EENSBE s Akfubndedt Boal Bk Sxands deyardive Geate of he heptamer and

frapihayest opthel dbphesing fsﬁi‘cﬁJré’flntﬁélﬁ }9' waéreasaihé'rsdf ®f Gfées {E. coli Cpn10)
whol e |ibrary of phage-di splay e eptides or prote

pndansca glugder of rﬁ'@@&“é@l’ cfmﬁdﬂé&w@ ab dlps of thhireof Jaaps ur'ldeephysmloglcal
Ao 89 o i (oo AES BRI B P oo i a

the tmsrm the potbfylpmst whide af |atgheportmemftmenoofr|s amigsiig eorhpladely from the

géa ﬂgﬁﬂa@e g{ Oe@;‘féfaQDt@%exfeéq l%xr%fé pq@tngsgrtﬁ Lhapas %qlegﬁe 18 amino

Aid mbmtetloopethaa extehd farf mecbhgemﬁ@aﬂnadomw :ﬁ@d{atébeam»ﬁféﬁbcﬁdh with Cpné0.
b E&ei whet her a candi date _agent or_pluralit
a8 8‘ L '&Q@'ﬂﬁcﬁm IneRsy eRmngisestof psicyes G@luri4, Byrﬂéwyﬁ @,!yr76d@<tends from
tHaV [ t t
f';hg rbh%;.oa{ tHe d%)'ﬁfe a‘hﬂ Ri;(/rugepstlﬂv?rd’s"%? 'f({ff‘fﬂ a IIG\&]er rnﬁft@@@ﬁ‘ The Qﬁlfnﬁ%d residues in
thaﬁqwahﬂm mgtmraa@wmemeﬁeaﬂeomsemq/am@gshmsbemkagewson a
support (such as sepharose) and cell |ysates passed
over the columm. Proteins binding to the i mobilised
pol ypepti de of the invention or a variant or fragnent
t hereof, may then be eluted fromthe colum and
identified, for exan‘pl e by N-term naI am no aci d

~ 1 oy o o e .
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Chronic i mune activation involves inmunonodul ati on of
TLR signalling through LPS or nucleic acid binding to

wabkdee/1243R6 can bind to TLR2 or TLR4 whil st nuckP@r/au2009/000444

acids can bind to TLR3, 307, 8 or 9. Accordi ngly,
pharmaceutical Iy useful conpositions conprising CpnlO
pol ypepti des and pol ynucl eoti d&é for use in treating

or pr ases and .condi tions are contenpl at ed

di s
her ei o R%‘H QURY MerHanism apatiway.dhejpvegiarsiiave generated a series of
mttanb@pmrdmgﬁ pﬁtﬁarﬂWthé‘ L) tsh&ﬂtutuér@%él@nbﬁ@ afdidns &P eatﬁbmatlons thereof

ant i bodi es, may be useful as therapeutic agent

AR madieihé char gﬁeof @er@é% polypeptidetand derm@tgated@rem that these mutations are
t

e G Ty e e T —

Mﬂdﬁtg@ﬁmlncdleowmﬁsthe PBHiagandmdmrsmd@taslaa abititydo modulate the immune

R RShse deb R G RIBG Bt e et Robptaiis, o 2.pRR fgand may

aye dreimpiuapmddaihtorg sfectomtie b@ntlé(ﬁdrhﬁfﬁﬁnead’é# tHa Qé‘sﬁgééﬁé?ﬁle PRR. The cel
thatbgare known to those of ordinary 5skill 1n the art

@B Spigen grapentiag celhdraglier Breplh Thdraigen presanting cell may be a dendritic
@gpﬁﬂ&,@ﬁ{a@egﬁ%m@ e, di luent and/or adjuvant.
Conposi ti ons may be adm ni stered by standard routes.
In gé’ﬁ@ﬂalﬂecwgﬁ\élocd?ﬁﬁeﬁom (BRBs)includieg dafiike ﬂacepterd (BYRs), Nucleotide-

Eﬂ@ 8@ ?Q{ﬁ@{’; Egﬁlé:g(tsmﬁ]g targhQ éﬁlﬁfgr E%Jﬁ{kg f&%ﬁtgf @H—tg ANA-dependent activator
OHIRFNGDAL)r Bityperi_eotiny rebeptary(@l_l)mm the elEtE@)(ﬁl&HGCtamilyO((NHB Al?fﬂe MNDA and

B e ol AL e 3 o e P Sl agans g
patnégens reéoqeibingl seific bathagahw@sﬁatémﬁolmmd G (‘PSDU\/#F'S?1 and initiating

treated, the severity and extent of the condltl on
AR fNHNE reaRAngg Qpe@ﬁéhﬁta?ﬁﬁ%@lﬁfama\c arfple i any infammatory syndromes,

ﬁ'r@l'udtﬁ&rs@ﬁ%n@rb@totrﬁ}ﬁwféobremr nrﬁlhﬂﬁtg{é@f §iSdased! thérla altered se|f molecules

onpou nd ner a Sul t nposi
b@epmé\f;aéﬁ Fé&ﬂsdeadmgdo ttg developsiental e pathototmcaa statek nown t o

those of ordinary skill in the art and may include a
kcal | cceptabl e diluent, adjuvant 15and/ or
gg@ W&Jhﬁ%}guép ents, adjuvants and exci pi ents nust
" T sdulttioh bdxira Ipoiltwenfaargé th@ugt@dﬁﬂg’p@dmvb log réMoKnhg hédative residues

other in ients of th i on

gonesates a %Bgtq} Qolesile which Emﬁwgwﬁf@p@ﬁtronger con@géﬁqpqoe@a gpn10 and X--
opRIOTRG Rk ﬁéttijbdseﬁ‘F‘megQMseEﬂl%rdo‘sWesch e @bdl(?‘@é“éoﬁeélby‘? 1) substituting
dem neralised or distil'led water; ['1he so

%@étsm suriage/sqlution | @(pgs@dhn%alp@raneqam residaffipn ewpasitive residue, (2)
%’Eﬁ“ é!rg ggbtt &{?fa&é?@ﬁlﬁu‘? e9< {H%b%tﬁfa Sl'lgglgl,llqs ?o?%e& ) Sesidue, (3)

intsedusing @e @dddifidnal surfacedsohitibn e)qxesem;msiﬁﬁb siduesafeg ddngthewialioop structure

§{,t{t§$ﬁ?{5\’f 'ilﬁgégtld % :grlﬂljnc o @Lﬁeﬁggib Egu(; lgﬁ&'@ﬁgs”gacegﬂlgﬂ% exposed negative
te@lﬂue? dg@tmln@railommgtmlﬁgng@rgué Nnahm laﬂ@caékﬁunugp ot résaus also show
| u

@a‘r QF‘P‘F ﬁ'"wm@tal?aftqﬁw&e Chages (6 - %ﬂp\)faﬁlﬁ@@éK)srn@wna@ase the binding
Wér’(tﬁﬂ' Slgﬁﬁlbédﬂ}’ Ql%ﬁter tﬁhr‘i‘tﬁle lrfd éfuh'lln‘ﬂﬁéﬁo s.
car boxynet hyl Cel | ul ose, um car boxynet hyl cel | ul ose
or hydroxypropylnethylcellulose | ower al kanol s, for
? OEOFPIB@F' t@ﬁaﬁg@?o propanol ; | ower aral kanol S;
ower

A g gl ycol s or | over 25 al kyl ene
gl ycTitesnet tlmrgesotamilweptxdb)aea lyivere pid |sgrtatoulated on the basis of the Henderson-

GRoBBHOP4auGhs, Potsefery K, & 817 soilone 5i8B A1 120144 and oo

s Rdlies SOl GdRisable iaffitey édid/!sld@@ﬁamstéhﬁfthe NS aRd eR¥ini of a polypeptlde The
myristate or ethyl oleate; polyvinylpyrridone; aga

carrageenan; gumtragacanth or gum acaci a, and
petroleumjelly. Typically, the carrier or carriers
will formfrom10%to 99.9% by wei ght of the
conposi tions. 30The conpositions of the invention may
be |n a form suitabl e for adm n| stratl on by |nJ ection,

I Y Y



15 pharnmaceutical practice, sweeteners, disintegrating
agents, diluents, flavourings, coating agents,

wQe@sae4sa i ves, |ubricants and/or tine del ay aREnAB2009/000444
Sui t abl e binders include gum acaci a, gelatine, corn
starch, gumtragacanth, sodi um al gi nate,
car boxyrret hyl cel | ul ose or pol y&hyl ene gl ycol .

ige‘gée?r? sae g@c(:{@er 24 In% te%gﬁﬁtitfegtgofcﬁ s:,qllq%jgrggqsngq«mr?ggauv%gak acid/base and

a9 etijspate Base/Ead BUePerdb@ichly updEthd ¥i6 Bétl/vb'érptﬁ@ molar concentratlons of these
pol yvi nyl pyrrol i done, gualr gum xanthan

6‘%5%@{?& d regjnsindepaadet o dildigaes s@wmameéo"dwm e«mﬁons

i ncl ude | actose, sorbitol, mannitol, dextrose, kaolin,
cel lul ose, cal cium car bonat e, calciumsilicate or
dHepadradnchiaspéibaiqhiremguation Sui t abl e f | avouri ng agent s

or ange RO ERIT 9Pt Bna Rl B BrEmapf . G, ovs, Ty

agent sthé badeled&aﬂ@ﬁ' YRES 5Ka dMo d(HBP{BHﬂWE(fu%d?fBr WrMinU@ L%Mb His)
and/ or nethacrylic acid and/or their esters,

fatty al cohols, zein, shellac or gluten. Sui tabl _e

FWhSt%GIM %hdt@ssthb '?‘rﬁJla‘r' @snc%@%tlaﬁbf tﬁé cﬁ@ibﬁ%a@e ot/%te%vaﬁt deid (C-terminus,
-t ocopherol, ascor aci ara

;ﬁ\sa@tu, Gy Ry5hancolBH deithermdiar sangshiratien OBttnetcamJUQate acid of a relevant base

R OS  MEM RRAS B BB NS4 g et o
adtetha)artaagmlnttaﬂ benfounddie nyimemes Ydurmatsnargt textbauks: Repeadingcen the set of pKa
el e caipyatertont e 947 BiePrau i i Buls Roesis change the

@ardlusiehs oaumb@m fmé stacw ctn@ %Ké'\/érués Iuﬂrébwemmé srare - tbﬁmnus 8.0, C-
such as olive sunf

TBUS 3.1 S0 B0, FRE S 840k 4-6dbiN 369 Bys B.5 (Styer, L, 1988
"‘BnﬁéHeﬁhusﬂf‘*té&lﬁdoF 8 iy, RBw vefkywqt Fri yleN%?ﬂiﬂ%'q

et ene glycol, éthanol, propanol’, Isopropano
glycerol fatty alcohols triglycerides or m xtures

e 88or o B TR0 K Pl D AR e e

agleuidted at&gntealpHeasmlle\psandl ng agent s include sodi um

5005, L5135 BRI BEES K054 R U p#5c ATG Jyogabon! teminus, amino

hydr oxeripin@g)y! et hyl - cel I ul ose, poly-vinyl-pyrrolidone,

sodj um al 8| nate or acetyl alcohol. Suitable dispersing

agent & the,pKe gkan iepisabl 9f°UR)t§I—y%(H'B*ESh%)’Y3é!ﬁ@met§? gHyalye, the charge can be
fatty C | 0

fatt tagéﬁgﬁ ﬁg Yyl - ?gltwgﬂdugn@f? sthFe %@a ¢ étXpT—H‘Q’ Lfsih% {PKa 10.0)is going
pol yoia/be ﬂt@O"/en@tQta@teman@\wﬂlrmv&)an average- ohargatoéﬂ Ont theotherhand, at pH

g:j . Lf}g@g@pg@%%@mﬁ;@ %gpé?tggﬁggﬁg)s@ﬁ g&grbg ﬁ%l% géprotonated giving an

enul siafgrageochament 9. Sui t abl e enul si fy| ng agents

:ngf :%1 grf 3hﬁ§%§§%§&£ﬂ%§a%§m§l§qﬂ%enﬂ Iggtl% 5 pg@eﬂrt ionisation of each

tr agagsrhble ghdeha0the diveh pPIr RPFIble® cAGIRBRCWa: Imade at pH 7.3 and pH7.4
adm ni strabl'e conpositions are apparent to those

skill étékanﬁsphyS'()'QQK@'@‘i)t and are described in nore

gsflfe“n 'Mdtﬁyéﬁe?ﬁe{%ﬁ?mkeﬁgn EP{?CE lgﬁlngﬁblé 8}3@«@ %ﬁ;’r?ét téggtiu(r)nr?er of individual

Pa., foaisablg gioupogeoringtvailiinkaygiveafpelypentide (ndrteget theTibtal charge contributed

Lo B b BB 50313 o S ST AR A sbepp s e v

nore by thesumif el ctwrgesecbmnbtmcbymbh PhigAbIY r@ﬂWZ:OZHﬁ to arrive at the net
t herapeutic, | ngre (gws Formul ati ons suitable

t opi c&hargRyPfithat BelyneplideatagueRB | i quid or semi-| | qU| d
preparations suitable for penetration t hrough the
skin to the site of where treatnent is required, such
as lininments, lotions, creans, 1l50intnments or pastes,
and drops suitable for admnistration to the eye, ear
or nose. Drops accordl ng to the present |nvent| on

o o, o s o o s o
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The conpositions may be conjugated to an array of
pol yet hyl ene gl ycol (PEG derivatives. The addition of

WG DI3pF ot ei ns (PEGyl ation) is a well establP&Hhat2009/000444

nmet hod for decreasing the 20 plasma cl earance rates
of proteins, thereby increasing their efficacy (Nucci
et al., 1991, Adv. Drug Del. R39. 6:133). Additional
benefits of PEGylation may include, greater stability
of proteins, decreased i munogenicity, enhanced

sol ubAnurlyerahiee aiRBRE t
thef f |nel derW egeﬁll | mr?%°§%§%@%¥vgéé% gﬁéc’%ﬂpﬂ)lagf/faéscg%léﬂﬁ]b%e net

RI9RPOA PRYRElide has bqew-)tom rRgpeefuseFocexamplen t he
iy d are
TRELE CHRIRRI VOO RBANGH e b N
nS| & fedlhaiavaileble HQQI t@Ealcdeielmamewe}mmrm aoprptealvazdd ton the amino acid

e o 56 BB L SR BB SRR B D et

mﬂl’ﬂd'@gﬂ:atpﬂ {tdken as 2.8 tof .4} 36n BREG3chai n att ached
(Sheffield W 2001, Curr Drug Targets Cardi ovasc

Haemat ol Disord. 1:1-22). The conpositions may

Jypés dIBuBfiAsni stered in the formof mcroparticles.

Bi odegr adabl e m croparticles formed from pol yl acti de

(PLA) , Gp814,yasiants with @tﬂhgﬁ@ﬁbfor gein{lavnraatpry nwoldic el cambe generated by

i 0 874084 0 bR B ppt g sans i
théghf affiniity éorapmlntlatmnamy muckelcoavigsemby bacamuﬁd?acutiueﬁdue iNkertion, deletion

SR G RPIRT RS BEHHORS hael PloyRd i e mutonarapts n a Conto

ohriant w'mmeogﬁosduve@waegm pHJt4anRan A&-Cpsiiong vacci nes
antibiotic reover, these formul a

have %‘E@ﬁ”@@@‘@?@&@&mﬂﬂg residuesnay ba shbsiitteg fwcﬁms@velv charged residue, a
ln@?dwéiy Bardea &R ity R4BRae rbg%%uﬁd‘ke%%% additional positively charged

ravenous IQﬁd'eCtl on and 1 nhal ation

25si0e T2y e 3xddad, AUPeTtYahOChaped 3esidue may bEHdeleteshfayskamain o any of the

R 6 05 AP 04 95T e o o o

&nayamin thesast fweetxampte site giirecetedamtatganiesis, oxtologous feodrytireation, transposon

dd d to.t vehi.cl | .
Alobel by Pk Bt il e P lderes ik be usea
dovvn Onhb akillezll ie dtweart @il ¢eco§vﬁtd3thatsar@ nofbbr Ay 6f9ﬁ1ﬂatlons that result in a
a ver dr ophobic, full esterl ed

t| Ve.
3 Oo‘é?é'a@ "H@r‘? B'QF%P@S X@f%o@h%“raaﬂ@o%mer@ﬂww for proinflammatory
heAdIAdds M ARC mfa'ﬂlé%tﬁth SpERs xed ester,
SAl B does not cEr)yst al ' ze%%te exi| tshteéﬁlgghdg] cl ear
viscous liquid. Mxing SAIB with a pharnmaceutically
%;ngorgam c solvent such as ethanol or benzyl
ecreases the viscosity of the m xture

s uf f A8 figrieged h@@‘”dh? Bigsens invertioe Sontesmolates iselated @en10 polypeptldes and its
c [ d e

R L ALy e v

fleJetions, additions or Mhetrtuttohe infoompariset withmAla€£ph 0. ect ed

iosu@ic):uI aneo%élx t he soLv nt diffuses fromthe matr
all o '?@ TRk D8 AIHYGr RRuBhy-dSRYed. dRaomDipanty oe BYrtheke &P@&O “The Cpn10
ole8Rd mHPb@&waEanp&y tideQor Q&Jkﬁ@@lﬁtor%anlasm Bg Wg{l oité}ﬁrpgle as shown

purposes of the present Invention agen
W@QU[%Z amﬁnm@my belderived titrj yeast(eas Samwomyd:esaramwe:ade)hmatode (e.g.

CRRIOPRRYIR AU, R B o s Eonkai Bty B5” Bl gatu), zobrtish (o5

Danib fanb), ﬁsl (@@aﬁMt fywutresd D@spHiI® MeRn6Yas@ASRant (. ﬁ@%ahana) ora
sufficient 15to cure or at |east partially arrest

BaB@ak sheymaminglian CpmbP manbe erimate, wnne awinesbavinencasieitlive, porcine or
provide a quantity of the nolecule or agent sufficient

to effectively treat the patient. Enbodi nent s of

the invention also contenplate the adninistration of a

pol ynucl eoti de encoding Cpnl0. In such situations the
polynucleotlde S typlcally operably Ilnked to a

e 1. i -
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Al ternatively, an effective dosage may be about 25 to
150ng per patient bi weekly. Cenerally, an effective

waelo®agei3ss expected to be in the range of abouPCRAB2wM09/000444

about 750ng per patient bi weekly, preferably about 10

to about 350ng per patient bi weekly, nore preferably

about 25 to 150nmg per 30patienObi weekly, even nore

[egeiner Atetnatilyans CaH 0tntay 2R Qiidhaké@ @icrgin, TRygattieahd embdditents the Cpn10 is
theraﬁsutl c applications, the treatnent would be for

thyeag PRl on of the disease state. WO

2009/4.24 : 09/{.Q0 h r ,

r out eT%éngég‘%%ﬂA@ ad%{sﬁi %}fa?%t ?Jgnﬁléoﬁﬁ%‘%ﬂ%e&fnﬁwﬁ%era&?m polypeptides
thomologuesi asudiscloseth dbovedaral edvempassts &Rt tholelig® maaified by the addition,
opti.mum cqndi ti ons can be determ ned by conventi onal o
t‘é%’h?ﬂ» (] é@’.S"TU“O" of ppe Qi NpreAmine @rd wesiduasdisrein, gng haw dhese modifications
QhAl i Sthé kfinl ! | UL i
2o INREko SHE ol of s "ot BopriRRrld bR écEnied PRR ligand.
dorthergorei emingiacidnadditionsdmgy frvolve: trbefusiore df apned poffpeptide or fragment

ays n be Hascert.ai ned those skilled in the art, ,
85 v Thoaher GRPeRUBR emiie. SPEaen epRysidig Horfaioam binding proten
t7dn$ glutathione T8 Gamb¥e?S@Musibr) VPEHn RUdredkdnt p_f'bféﬂ‘i RRion, or the addition of an
described wth reference to speciftic exanpl es, V\?ﬂ cﬁ

Shéapedagsichias [ARs cmyedr hexahishiginentag, ThesCon1fipolypeptidéenay or may not

-t [ 2Nt i .on. I oExanpl e 1: .

SRORE 1 ol RARHIR yCHSRES. ¢ SO Fydo gprro may comps a
tref Nierminioe apraoditioial GSMPTipeRigs, st f6PEXMPIRONDPSEPF39S Shé Wisclosure of
the inyention, the follow ng non-limting exanple is

(5013 dngorporated hereingpy eaferenceq oham edditipalcalasine @k SERsIH: Nes.3-5) or an

. o . . ¢ . '

SRR 8 BT 00 o il A B o ppuipics ercoing
Xuch- Bodiked(femsayf £gatik)n thermsa oh@pn16rpolypéptidésactkhel bversion based on, or

bl.i.shed. f i ngl | d.cl . 10
STl Frued B PinE® GuT, SibonaPePites JuawcoBbiBcte Nemina
ByqURMEEAGRARRKFL( 1R8Y, AGQI%'V RAG@%%&%%IW%_%Q@%%ER@MO@ modifications

In addition, the material that did not "bind Mcro-Prep
B gescipeiRibeR®ad) was further purified by S Sepharose

and - F Lt ration e r.sham

51 oscEneE gl 6 al oo BEA T Btaniel SR bequpages. Generay
PoiGPeptice séfubnoaMahiai® pbasbéequalitative biblbgie @etivaP it BanfheH Further, these
an Acr,gdl sc with a 0.2 mm Must an% 0E m%rrbrane accor di n/g
PelyRaptdesaquence varabts may siare alclpash 8% Fash| 60%oe Bptr £0%ofb%, 80%, 85%,

9 9O 9 Ot (4] | i

209 6, 1, B8l 0 SHRHERRl oA PR i Y haning o o e
(ariard’ are thomolagues af palypeptigies b thevinventionpAlhpmelogiedis sypically a polypeptide

BO8uA ol s tshiting: SRRl 1 sge, Pa@isAbhiegion o acity s te
%ﬁ&me\p@C@%pﬁms@@ﬁ@eimi_or to use. 25 Exanple 2:

Mol ecul ar aperone activities of CpnlO proteins
To eXHiRenethe fesmi ‘Meyiant’ ateoeinglidashanalpgudsoefSha poleptiddsdof the invention,

' hei + ' ) d. the | ti f .
FREEAE oo B S RbBRWARC A B GR.g Flontce of e
inagretio, owteicht desitative theprish AQUitRA, BEMtion cxubstiLAien OFER draldre amino acids,
é@qht hat contain one or nore nutations and with or

Heal thepolypsptideyrelainssubstantipllyAhesameduncliom) resi due for
t hei hhd ;
et ek o SR P RUPAGREE s e e
tears “icegmentiraiersl toey pahpeptidemapléonle thdt @deudes e corafitabrmtion s a donstituent of a

bt e\ st oo AR, neceagbanh oaseses quatatie

: r _ : A _
0 ar TR PP iy s R 98 i coluent The peptid fagment
rhodanese (30 pM SIGW) was denatured in 20 mM

MOPS- KOH (pH7.5), 100 mM KCI and 20 nM MyCl2 (buffer

A) contai ning 5M Guani dine HCI and 8 nM DIT t hen

subsequently diluted (75-fold) fromdenaturant into

buffer A containing GoEL (400 nM, such that the

o o o A - L~ ge—
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WO 2009/ 124353PCT/ AU2009/ 000444 40 nom nated as 100%

activity and all other absorbance val ues are converted
W e00a/1235at i ve % activity based on the 100% stBeiapzho9d/000444

Qutlier data points are renmoved by conparison of

dupl i cate neasurenents, >30% devi ati on between

duplicates is considered unacégéptable. Utilizing the

rﬁéj‘&%ﬁ@eﬁ agéllté to Bodut TEPAMIKPAdIderiRiehgth, ietweee absut 5 to about 100 amino
nerated wth five standard concentrati ons

aqgg irder(gth, %‘Uween ghiout 5 to abag 58 RMNErRES (Henath, A(;thw,qep)agout 5 to about 25
3R g%%q i %@gﬁ%t'\%@pthfiébét% éra&rﬁﬁ%@?ﬂly\%{‘%éeﬁ%ouﬁs to about 15

aﬂmﬁ@'@&ﬁeleﬁg}hivity (e,g, A a- CpnlO activity) is
pl ott ed agal nst Cpnl0 concen ion,

cor renndl§ delysentigess Wd'ﬂ‘?daét thepl- g E’e tt%l'@@uég)tyi the tagldition, deletion or
S[YJﬁ%tlﬂﬁlg éf Bk F‘u‘éreta‘?rﬁri %ﬁf@élcﬁﬁs ﬁE 8?§cﬁl§e?il dbeldIRdalgithiGhe scope of the

t1on generate rom-t I near callbration
mredevitinvehfidboncent rat i ons of chaperonins (GroEL and
Cpnl0) are calculated using the oligomeric molecular
W€I ghts (MN of the proteins while rhodanese is

é&t/a@fb uBFRBOTTET i C M e X E. coil GoEL
W' S rot P A6F5) 800, 766.4 g/ nol, Human

Al a-Thengdresent mentn@ﬁ;\mlssplophmlmmmﬂp eDNfesemgwcgs & ingrease the use of

SR o R ol B 9 T bR, 1 o v

tRNﬁ%B@%ﬁovide%émﬁﬁWd@rﬁf éncodMOspRbiic amiaa atditefob thb&@hslnﬂon of a protein

shown in the table 1 below, the activit

fmmTe messengeiRIvA.p Feithermise,vids alse knewnrnalsqme F@‘iﬁé B°°|S &6 Frore abundant
[ﬁérggiﬁg 16,8t.a0 Peg[llijmqwe\‘ burier?c%rtRﬂﬂ Lb?glh Bé‘ig? &édleted resulting lower yields

ns 'Were done 1n I'cate
&eidlagp eRIOA isubstifdtierc henerating (ﬁpﬁaﬂ@sFana largSER@oUIm Otfﬁ)mt@ﬂl tsrpgoduced from

Activity (% of Al a-Cpnl0) 1 X-CpnlO 89.7 3 Al a-Cpnl0
ceeinEXNELSIPFYIeHS K53E 96. 7 8 Al a-Cpn 1 0- K53M K55M

102 AI% r@l%pd?\' t?TI@)HJé?mW PedifSCm18vafints ¢ate idundtHE6REe S0seeptible to this.
For example, during over-expression of Cpn10 in E. coli, the rare glycine (Gly) GGA tRNA, used for
Gly39, is depleted and may be substituted by the very common glutamate/glutamic acid (Glu) GAA
tRNA.

Accordingly, an optimised sequence using optimised codons at any number of positions may
be constructed. In particular, the specific optimization of glycine and arginine residues G3, G29,
G39, G50, G55, G58, G68, G77, G98, R8, R16, R21 and R93 resulted in wild-type cDNA
expression levels but a significant decrease of variant levels while maintaining overall yield of
Cpn10.

In addition, Cpn10 variants may be generated due to ribosomes reading through the cellular
TGA stop codon. In that regard the TGA stop codon may be optimised by changing it to a TAA stop

codon to eliminate this problem.

Production of Cpn10

In accordance with the present invention Cpn10 polypeptides may be produced using
standard technigues of recombinant DNA and molecular biology that are well known to those skilled
in the art. Guidance may be obtained, for example, from standard texts such as Sambrook et al.,
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Cpnl10- Y75H 81.1 136 Al a- CpnlO-Y75K 81.3 139 Al a- Cpnl
0- Y75R 92.3 181 Al a- CpnlO DO4K 97.4 193
Al a- Cpn1O- DA K 103. 3 22

Molecular Cloning : A Laboratory Manual, Cold Spring Harbor, New York, 1989 and Ausubel et al,,
Current Protocols in Molecular Biology, Greene Publ. Assoc. and Wiley-Intersciences, 1992.
Methods described in Morton et al., 2000 (/mmunol Cell Biol 78:603-607), Ryan et al., 1995 (J Biol
Chem 270:22037-22043) and Johnson et al., 2005 (J Biol Chem 280:4037-4047) are examples of
suitable purification methods for Cpn10 polypeptides, although the skilled addressee wil 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 Cpni0 for use in accordance with the methods and
compositions of the present invention.

Cpn10 polypeptides and peptide fragments for use in accordance with the present invention
may be obtained using standard recombinant nucleic acid techniques or may be synthesized, for
example using conventional liquid or solid phase synthesis techniques. Cpn10 peptides may be
produced by digestion of a polypeptide with ane or more proteinases such as endolLys-C, endoArg-
C, endoGilu-C and staphylococcus V8-protease. The digested peptide fragments can be purified by,
for example, high performance liquid chromatographic (HPLC) techniques.

The purification of Cpn10 polypeptides of the invention may be scaled-up for large-scale
production purposes. For example, as described herein the present inventors have developed a
bioprocess for the production of farge (gram) quantities of highly pure, clinical grade Cpnt0
polypeptides.

Cpn10 polypeptides of the present invention, as well as fragments and variants thereof, may
also be synthesised by standard methods of liquid or solid phase chemistry well known to those of
ordinary skill in the art. For example such molecules may be synthesised following the solid phase
chemistry procedures of Steward and Young (Steward, J. M. & Young, J. D., Solid Phase Peptide
Synthesis. (2nd Edn.) Pierce Chemical Co., lllinois, USA (1984).

In general, such a synthesis method comprises the sequential addition of one or more amino
acids or suitably protected amino acids to a growing peptide chain. Typically, either the amino or
carboxyl group of the first amino acid is protected by a suitable protecting group. The protected
amino acid is then either attached to an inert solid support or utilised in solution by adding the next
amino acid in the sequence having the complimentary (amino or carboxyl) group suitably protected
and under conditions suitable for forming the amide linkage. The protecting group is then removed
from this newly added amino acid residue and the next (protected) amino acid is added, and so
forth. After all the desired amino acids have been linked, any remaining protecting groups, and if
necessary any solid support, is removed sequentially or concurrently to produce the final
polypeptide.
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217 Al a- Cpnl0- E18K, D101K 97.2 220 Al a- Cpnl0- E34Q Y75K
91.5 223 Al a- Cpnl0- 42K, D101K 97.6 226 Al a- Cpnl

wW@2004454388 01K 92. 6 229 Al a- Cpnl0- 550K, D101K 10BCT/AR3B9/000444

Al a- Cpnl0-Y75(K 63.0 241 Al a- Cpnl0-Y75G Gr/6K 62.0
244 Al a- CpnlO-Y75K, D94K 69.6 253 Al a- Conl1l0- E18A 97.9
256 Al a- Cpnl0- E18M 99.0 259 Al @3Cpnl0- E18Q 99.0 262

Amino acid changes in Cpn10 polypeptides may be effected by techniques well known to
those persons skilled in the relevant art. For example, amino acid changes may be effected by
nucleotide replacement techniques which include the addition, deletion or substitution of nucleotides
(conservative and/or non-conservative), under the proviso that the proper reading frame is
maintained. Exemplary techniques include random mutagenesis, site-directed mutagenesis,
oligonucleotide-mediated or polynucleotide-mediated mutagenesis, deletion of selected region(s)
through the use of existing or engineered restriction enzyme sites, and the polymerase chain
reaction.

The generation of immunomodulatory activity by the Cpn10 polypeptides of the invention may
involve the formation of heptamers of the Cpn10 polypeptides. Testing of immunomodulatory activity
for the purposes of the present invention may be via any one of a number of techniques known to
those of skill in the art. As exemplified herein immunomodulatory activity of Cpn10 polypeptides may
be determined by measuring the ability of the polypeptide to modulate signalling from the Toll-like
receptor TLR-3, for example using an NF-xB-luciferase reporter cell line, and typically in the
presence of a TLR-3 agonist such as poly(l:C). Other TLRs such as TLR-7, 8 and 9 are also tested
as described herein. Alternatively or in addition, immunomodulatory activity may be determined
using other assays in vitro, ex vivo or in vivo, for example via measurement of the production of
cytokines in cells such as peripheral blood mononucleér cells, competitive binding assay, a two-
hybrid assay, a filter assay, an electrophoretic mobility shift (gel-shift) assay, a plate capture assay
or any combination of assays that enables one to measure immunomodulatory activity.

Polynucleotides

Embodiments of the present invention provide isolated polynucleotides encoding Cpn10
polypeptides as described above, and variants and fragments of such polynucleotides. Non-limiting
examples of polynucleotides that are contemplated within the scope of the invention are
represented herein as SEQ ID No's 7, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32,
33, 35, 36, 38, 39, 41,42, 44, 45, 47, 48, 50, 51, 53, 54, 56, 57, 59, 60, 62, 63, 65, 66, 68, 69, 71,
72,74,75,77,78, 80, 81, 83, 84, 86, 87, 89, 90, 92, 93, 95, 96, 98, 99, 101, 102, 104, 105, 107,
108, 110, 111, 113, 114, 116, 117, 119, 120, 122, 123, 125, 126, 128, 129, 131, 132, 134, 135,
137, 138, 140, 141, 143, 144, 146, 147, 149, 150, 152, 153, 155, 156, 158, 159, 161, 162, 164,
165, 167, 168, 170, 171, 173, 174, 176, 177, 179, 180, 182, 183, 185, 186, 188, 189, 191,. 192,
194, 195, 197, 198, 200, 201, 203, 204, 206, 207, 209, 210, 212, 213, 215, 216, 218, 219, 221,
222, 224, 225, 227, 228, 230, 231, 233, 234, 236, 237, 239, 240, 242, 243, 245, 246, 248, 249,
251, 252, 254, 255, 257, 258, 260, 261, 263, 264, 266, 267, 269, 270, 272, 273, 275, 276, 278,



20

25

30

Al a- Cpnl10- E18S 93.5 274 Al a- Con1O- D68N 81. 8 280
Al a- Cpnl 0-D83N 98.1 283 Al a- Conl10O D84N 95.8 298

WOAL@9/Tp330- DI4N 88.2 304 Al a- CpnlO D101N 104. 3pGDAU2009/000444

MH Cpnl0 96.7 310 MR-Cpnl0O 103.6 313 MK-CpnlO 88.6 316
MKK- Cpn10 95.9 319 MKKK- CpnlO gg 8 328 Al a- Cpnl10- K39

279, 281,282, 284, 285 287, 288, 290, 291, 293, 294, 296, 297, 299, 300, 302, 303, 305, 306, 308,
309, 311, 312, 314, 315, 317, 318, 320, 321, 323, 324, 326, 327, 329, 330, 332, 333, 335, 336,
338, 339, 341, 342, 344, 345, 347, 348, 350, 351, 353, 354 or 356.

As for polypeptides discussed above, ihe term “variant” as used herein refers to substantially
similar sequences. Generally, polynucleotide sequence variants encode polypeptides which
possess qualitative biological activity in common. Further, these polynucleotide sequence variants
may share at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% sequence identity. Also included within the meaning of the term “variant” are homologues of
polynucleotides of the invention. A homologue is typically a polynucleotide from a different species
but sharing substantially the same activity.
| Fragments of polynucleotides of the invention are also contemplated. The term “fragment”
refers to a nucleic acid molecule that encodes a constituent or is a constituent of a polynucleotide
of the invention. Fragments of a polynucleotide, do not necessarily need to encode polypeptides
which retain biological activity. Rather the fragment may, for example, be useful as a hybridization
probe or PCR primer. The fragment may be derived from a polynucleotide of the invention or
alternatively may be synthesized by some other means, for example chemical synthesis.
Polynucleotides of the invention and fragments thereof may also be used in the production of
antisense molecules using techniques known to those skilled in the art.

Accordingly, the present invention contemplates oligonucleotides and fragments based on
the sequences of the polynucleotides of the invention for use as primers and probes.
QOligonucleotides are short stretches of nucleotide residues suitable for use in nucleic acid
amplification reactions such as PCR, typically being at least about 10 nucleotides to about 50
nucleotides in léngth, more typically about 15 to about 30 nucleotides in length. Probes are
nucleotide sequences of variable length, for example between about 10 nucleotides and several
thousand nucleotides, for use in detection of homologous sequences, typically by hybridization. The
level of homology (sequénce identity) between sequences will largely be determined by the
stringency of hybridization conditions. In particular the nucleotide sequence used as a probe may
hybridize to a homologue or other variant of a polynucleotide disclosed herein under conditions of
low stringency, medium stringency or high stringency. Low stringency hybridization conditions may
corréspond to hybridization performed at 50°C in 2 x SSC. There are numerous conditions and
factors, well known to those skilled in the art, which may be employed to alter the stringency of
hybridization. For instance, the length and nature (DNA, RNA, base composition) of the nucleic acid
to be hybridized to a specified nucleic acid; concentration of salts and other components, such as
the presence or absence of formamide, dextran sulfate, polyethylene glycol etc; and altering the
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113.4 331 Al a-Cpnl0-1CK39 90.1 343 Al a- Cpnl0-K85 63.1
346 Al a- Cpnl10- KK85 35.7 349 Al a- Cpnl0-K102 115.5 352

WRAR@IA33D- KK102 95.9 355 Coval ent Cpnl0 81. 6 PANDAU2009/000444

2009/ 124353PCT/ AU2009/ 000444 42 Exanple 3: Cpnl0
mutants bind to poly(l:C), CpG ODNs and RNA TLRs
are expressed both extra- and26ntracellularly, those
on the cell surface

e A5 AR b 5 A ol e o o
\%ﬁsﬁl% %@“@%@@@Lﬂ%% 5'3( §S(§‘td R %b'stﬂnérat RASIHEP ¢ B isfingency), at least

605G 4mediurh gtringeacy)eal IeaatﬁSeC éme(gurg(%{gg%%g;q%bgﬁg@as( yi14 pr(lygh stringency)
01)
SR 1 0 e "

negakipagitiylarciiodiednts Umlyaisectidaschf hesreentibh Rdyibgaiered into a vector. The

\ttqrclzgﬁ ,%@Iyzcel gg\faé&gd é//écloé,sé g&alovfectgh t%hf,fo&{e[e aunta%@o\ygﬂlcie adapted for the

@bé’rﬁﬁneof%ré@ﬁ‘ @Sﬁhe%é@ fHeir GRKGHIEO Intr QskalyOid\Jell@ ans Imvm(prelsswn of the
ures 10 (hurmn ODN- 2216 cl ass A,

mmmmeequemeg Talplonuhﬁlﬁ VeoIRE 196% sukanalG e@fe%ﬂ%ﬂ VPEtR@a"d may include

%ﬂ’ﬁ%ﬁ'ﬁ'ﬁ éaﬁg%pifﬁéémg‘%ue@&%cﬁ ELEE c?%okér%%arﬁ:%r ribosome binding

_ descri bel ow,

biteg goutyadenylatonesigndidiand transtripjiors tleaninatiomsaquenaesinber  of

mut ants bind nore tightly to poly(l:C (Fig. 4),

CpG ODNs (Fig. 5) and ssRNA (Fig.6) than Al a-Cpnl0. In
nativddiesn to Fig 4, mutants such as Al a- CpnlO0- E18A

Al a- Cpnl10- E34Q, Al a- CpnlO D6E8N, 15 Al a-CpnlO D8

Al a- Tpngrescbdiavention prodpesianihatis thabseleatygiy bingtorthe Cpn10 polypeptides of

§£?%]§8%‘1'He$l£&@%i%'ﬂé féiﬁ%t%éﬁ%a@b%%%qﬁgbl%moﬁd|es include, but
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invention in a complex. In another exémple, an antagonist of a polypeptide of the invention may be
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a proinflammatory nucleic acid. This nucleic acid may also bind a polypeptide of the present
invention in a complex.Such potential modulators of the activity of the polypeptides of the invention
may be generated for screening by the above methods by a number of techniques known to those
skilled in the art. For example, methods such as X-ray crystallography and nuclear magnetic
resonance spectroscopy may be used to mode! the structure of polypeptide of the invention or a
variant or fragment thereof, thus facilitating the design of potential modulating agents using
computer-based modeling. Various forms of combinatorial chemistry may also be used to generate
putative modulators. Using the screeing methods as described below, an agent may be identified
that is an agonist or ahtagonist of a polypeptide of the invention or a variant or fragment thereof.
Antibodies, low molecular weight peptides, nucleic acids and non-proteinaceous organic molecules
are examples of such agents that may act as agonists or antagonists of a polypeptide of the
invention or a variant or fragment thereof.

Screening

Compounds which bind, or otherwise interact with the polypeptides and polynucleotides of
the invention, and specifically compounds which modulate their activity, may be identified by a
variety of suitable methods. Non limiting methods include the two-hybrid method, co-
immunoprecipitation, affinity purification, mass spectroscopy, tandem affinity purification, phage
display, label transfer, DNA microarrays/gene coexpression and protein microarrays.

Cpn10 polypeptides of the invention and appropriate fragments and variants can be used in
high-throughput screens to assay candidate compounds for the ability to bind to, or otherwise
interact with Cpn10. Such candidate compounds could be proinflammatory nucleic acids or
immunosuppressive nucleic acids which form a complex with a polypeptide, fragment or variants of
the polypeptide as described herein. Candidate compounds can be proteins.

These candidate compounds can be further screened against functional Cpn10 to determine
the effect of the compound on Cpn10 activity. The polypeptides and polynucleotides of the present
invention, and fragments and analogues thereof are useful for the screening and identification of
compounds and agents that interact with these molecules. In particular, desirable compounds are
those that modulate the activity of these po|ypéptides and polynucleotides. Such compounds may
exert a modulatory effect by activating, stimulating, increasing, inhibiting or preventing expression
or activity of the polypeptides and/or polynucleotides. Suitable compounds may exert their effect by
virtue of either a direct (for example binding) or indirect interaction .As described herein, there are
methods of screening for a compound that may modulate the activity of, or otherwise interact with,
Cpn10 polypeptides of the invention. These compounds may be identified by a variety of suitable
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methods. Interaction and/or binding may be determined using standard competitive binding assays,

such as gel-shift assays and plate bound assays described within, or two-hybrid assay systems.
For example, the two-hybrid assay is a yeast-based genetic assay system (Fields and Song,

1989) typically used for detecting protein-protein interactions. Briefly, this assay takes advantage of
the multi-domain nature of transcriptional activators. For example, the DNA-binding domain of a
known transcriptional activator may be fused to a Cpn10 polypeptide of the invention, or fragment
or variant thereof, and the activation domain of the transcriptional activator fused to a candidate
protein. Interaction between the candidate protein and the Cpn10 polypeptide , or fragment or
variant thereof, will bring the DNA-binding and activation domains of the transcriptional activator
into close proximity. Interaction can thus be detected by virtue of transcription of a specific reporter
gene activated by the transcriptional activator.

Alternatively, affinity chromatography may be used to identify binding partners of Cpn10. For
example, a Cpn10 polypeptidé of the invention, or fragment or variant thereof, may be immobilised
on a support (such as sepharose) and cell lysates passed over the column. Proteins binding to the
immobilised Cpn10 polypeptide, fragment or variant can then be eluted from the column and
identified. Initially such proteins may be identified by N-terminal amino acid sequencing for

example.
In a modification of the above technique, a fusion protein may be generated by fusing a

Cpn10 polypeptide, fragment or variant to a detectable tag, such as alkaline phosphatase, and
using a modified form of immunoprecipitation as described by Flanagan and Leder (1990).

Methods for detecting compounds that modulate Cpn10 activity may involve combining a
Cpn10 polypeptide with a candidate compound and a suitable labelled substrate and monitoring the
effect of the compound on Cpn10 by changes in the substrate (may be determined as a function of
time). Suitable labelled substrates include those labelled for colourimetric, radiometric, fluorimetric
or fluorescent resonance energy transfer (FRET) based methods, for example.

For example, co-immunoprecipation may be used to to determine whether a candidate agent
or plurality of candidate agents interacts or binds with polypeptide of the invention or a variant or
fragment thereof. Using this technique, cyanotoxic organisms, cyanobacteria and/or dinoflagellates
may be lysed under nondenaturing conditions suitable for the preservation of protein-protein
interactions. The resulting solution can then be incubated with an antibody specific for a
polypeptide of the invention or a variant or fragment thereof and immunoprecipitated from the bulk
solution, for example by capture with an antibody-binding protein attached to a solid support.
Immunoprecipitation of the polypeptide of the invention or a variant or fragment thereof by this
method facilitates the co-immunoprecipation of an agent associated with that protein. The
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identification an associated agent can be established using a number of methods known in the ar,

including but not limited to SDS-PAGE, western blotting, and mass spectrometry.

Alternatively, the phage display method may be used to to determine whether a candidate
agent or plurality of candidate agents interacts or binds with a polypeptide of the invention or a
variant or fragment thereof. Phage display is a test to screen for protein interactions by integrating
multiple genes from a gene bank into phage. Under this method, recombinant DNA techniques are
used to express numerous genes as fusions with the coat protein of a bacteriophage such the
peptide or protein product of each gene is displayed on the surface of the viral particle. A whole

 library of phage-displayed peptides or protein products of interest can be produced in this way. The

resulting libraries of phage-displayed peptides or protein products may then be screened for the
ability to bind a polypeptide of the invention or a variant or fragment thereof. DNA extracted from
interacting phage contains the sequences of interacting proteins.

Alternatively, affinity chromatography may be used to to determine whether a candidate
agent or plurality of candidate agents interacts or binds with a polypeptide of the invention or a
variant or fragment thereof. For example, a polypeptide of the invention or a variant or fragment
thereof, may be immobilised on a support (such as sepharose) and cell lysates passed over the
column. Proteins binding to the immobilised polypeptide of the invention or a variant or fragment
thereof, may then be eluted from the column and identified, for example by N-terminal amino acid
sequencing.

The present invention also contemplates compounds which may exert their modulatory effect
on polypeptides of the invention by altering expression of the polypeptide. In this case, such
compounds may be identified by comparing the level of expression of the polypeptide in the
presence of a candidate compound with the level of expression in the absence of the candidate
compound. ,

In the context of ‘antibodies, screening for the desired antibody can also be accomplished by
a variety of techniques known in the art. Assays for immunospecific binding of antibodies may
include, but are not limited to, radicimmunoassays, ELISAs (enzyme-linked immunosorbent assay),
sandwich immunoassays, immunoradiometric assays, gel diffusion precipitation reactions,
immunodiffusion assays, in situ immunoassays, Westem blots, precipitation reactions, agglutination
assays, complement fixation assays, immunofiuorescence assays, protein A assays, and
immunoelectrophoresis assays, and the like (see, for example, Ausubel et al., Current Protocols in
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York (1994)). Antibody binding may be
detected by virtue of a detectable label on the primary antibody. Alternatively, the antibody may be
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detected by virtue of its binding with a secondary antibody or reagent which is appropriately
labelled. A variety of methods are known in the art for detecting binding in an immunoassay and are
included in the scope of the present invention.

It will be appreciated that the methods described above are merely examples of the types of
methods that may be utilised to identify agents that are capable of interacting with, or modulating
the activity of polypeptides of the invention or variants or fragments thereof. Other suitable methods
will be known by persons skilled in the art and are within the scope of this invention.

Compositions and routes of administration

Cpn10 polypeptides and polynuclectides of the invention may be useful as therapeutic
agents. These molecules find use, for example, in treating or preventing a disease or condition in a
subject, by administering a therapeutically effective amount of such a molecule to the subject.
Typically such diseases and conditions are amenable to treatment by modulation of the immune
response in the subject. By way of example, such diseases and conditions may include acute or
chronic inflammatory diseases such as insulin dependent diabetes mellitus, systemic lupus
erythematosis, Sjorgren's disease, Graves disease, multiple sclerosis, rheumatoid arthritis, chronic
fatigue syndrome, Alzheimer's disease, asthma, allergy, multiple sclerosis, GVHD, artherosclerosis,
inflammatory pain, psoriasis, HIV, chronic immune activation, chronic myositis, scleroderma. The
disease may also be a cancer such as, non-small cell lung carcinoma, renal cell carcinoma,
melanoma, non-Hodgkin's lymphoma, colorectal cancer, basal cell carcinoma. The disease may be
an infectious disease. |

The infectious disease may result from a bacterial, viral, or fungal infection. Chronic immune
activation is associated with leakage of bacterial (e.g. LPS) and/or viral products (e.g. nucleic acids)
from the gastrointestinal tract into the circulatory system. For example, leakage can occur from the
oral cavity,' gut or small intestine. Leakage of bacterial or viral products can be caused by an
infection or disease such as bacterial infections, viral infections, inﬂarhmatory bowel disease and
gum disease. An example of viral infection is a HIV or Hepatitis C infection.

Chronic immune activation involves immunomodulation of TLR signalling through LPS or
nucleic acid binding to TLRs. LPS can bind to TLR2 or TLR4 whilst nucleic acids can bind to TLR3,
7,80r9.

Accordingly, pharmaceutically useful compositions comprising Cpn10 polypeptides and
polynucleotides for use in treating or preventing diseases and conditions are contemplated herein.

Agonists and antagonists of Cpn10 polypeptides of the invention, including anti-Cpn10
antibodies, may also be useful as therapeutic agents. Accordingly, the present invention also
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contemplates methods of treatment using such agonists and antagonists and pharmaceutical
compositions comprising the same.

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. '

Compositions may be administered by standard routes. In general, the compositions may be
administered by the parenteral (e.g., intravenous, intraspinal, subcutaneous or intramuscular), oral or
topical route. Administration 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.

In general, suitable compositions may be prepared according to methods which are known to
those of ordinary skill in the art and may include a pharmaceutically acceptable diluent, adjuvant
and/or excipient. The diluents, adjuvants and excipients must be "acceptable” in terms of being
compatible with the other ingredients of the composition, and not deleterious to the recipient thereof.

Examples of pharmaceutically acceptable carriers or diluents are demineralised or distilled
water; saline solution; vegetable based oils such as peanut oil, safflower oil, olive oil, cottonseed oil,
maize oil, sesame oils such as peanut oil, safflower oil, olive oil, cottonseed oil, maize oil, sesame
oil, arachis oil or coconut. oil; silicone oils, including polysiloxanes, such as methyl polysiloxane,
pheny! polysiloxane and methylphenyl polysolpoxane; volatile silicones; mineral oils such as liquid
péraﬁin, soft paraffin or squalane; cellulose derivatives such as methy! cellulose, ethyl cellulose,
carboxymethylcellulose, sodium carboxymethylcellulose or hydroxypropylmethylcellulose; lower
alkanols, for example ethanol or iso-propanol; lower aralkanols; lower polyalkylene glycols or lower
alkylene glycols, for example polyethylene glycol, polypropyiene glycol, ethylene glycol, propylene
glycol, 1,3-butylene glycol or glycerin; fatty acid esters such as isopropyl palmitate, isopropyl
myristate or ethyl oleate; polyvinylpyrridone; agar; carrageenan; gum tragacanth or gum acacia, and
petroleum jelly. Typically, the carrier or carriers will form from 10% to 99.9% by weight of the
compositions.

The compositions of the invention may be in a form suitable for administration by injection, in
the form of a formulation suitable for oral ingestion (such as capsules, tablets, caplets, elixirs, for
example), in the form of an ointment, cream or lotion suitable for topical administration, in a form
suitable for delivery as an eye drop, in an aerosol form suitable for administration by inhalation, such
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as by intranasal inhalation or oral inhalation, in a form suitable for parenteral administration, that is,
subcutaneous, intramuscular or intravenous injection.

For administration as an injectable solution or suspension, non-toxic parenterally acceptable
diluents or carriers can include, Ringer's solution, isotonic saline, phosphate buffered saline, ethanol
and 1,2 propylene glycol.

Some examples of suitable carriers, diluents, excipients and adjuvants for oral use include
peanut oil, liquid paraffin, sodium carboxymethylceliulose, methylcellulose, sodium alginate, gum
acacia, gum tragacanth, dextrose, sucrose, sorbitol, mannitol, gelatine and lecithin. In addition these
oral formulations may contain suitable flavouring and colourings agents. When used in capsule form
the capsules may be coated with compounds such as glyceryl monostearate or glycery! distearate
which delay disintegration.

Adjuvants typically include emollients, emulsifiers, thickening agents, preservatives,
bactericides and buffering agents.

Solid forms for oral administration may contain binders acceptable in human and veterinary
pharmaceutical practice, sweeteners, disintegrating agents, diluents, flavourings, coating agents,
preservatives, lubricants and/or time delay agents. Suitable binders include gum acacia, gelatine,
com starch, gum tragacanth, sodium alginate, carboxymethylcellulose or polyethylene glycol.
Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine. Suitable
disintegrating agents include comn starch, methylcellulose, polyvinylpyrrolidone, guar gum, xanthan

| gum, bentonite, alginic acid or agar. Suitable diluents include lactose, sorbitol, mannitol, dextrose,

kaolin, cellulose, calcium carbonate, calcium silicate or dicalcium phosphate. Suitable flavouring
agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable
coating agents include polymers or copolymers of acrylic acid and/or methacrylic acid and/or their
esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives include sodium
benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or sodium
bisulphite. Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium
chloride or talc. Suitable time delay agents include glyceryl monostearate or glyceryl distearate.

Liquid forms for oral administration may contain, in addition to the above agents, a liquid
carrier. Suitable liquid carriers include water, oils such as olive oil, peanut oil, sesame oil, sunflower
oil, safflower oil, arachis oil, coconut oil, liquid paraffin, ethylene glycol, propylene glycol,
polyethylene glycol, ethanol, propanol, isopropanol, glycerol, fatty alcohols, triglycerides or mixtures
thereof.

Suspensions for oral administration may further comprise dispersing agents and/or
suspending agents. Suitable suspending agents include sodium carboxymethylcellulose,
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methyiceflulose, hydroxypropyimethyl-celiulose, poly-vinyl-pyrrolidone, sodium alginate or acetyl
alcohol. Suitable dispersing agents include 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.

The emulsions for oral administration may further comprise one or more emulsifying agents.
Suitable emulsifying agents include dispersing agents as exemplified above or natural gums such as
guar gum, gum acacia or gum tragacanth,

Methods for preparing parenterally administrable compositions are apparent to those skilled in
the art, and are described in more detail in, for example, Remington's Pharmaceutical Science, 15th
ed., Mack Publishing Company, Easton, Pa., hereby incorporated by reference herein.

The topical formulations of the present invention, comprise an active ingredient together with
one or more acceptable carriers, and optionally any other therapeutic ingredients. Formulations
suitable for topical administration include liquid or semi-liquid preparations suitable for penetration
through the skin to the site of where treatment is required, such as liniments, lotions, creams,
ointments or pastes, and drops suitable for administration to the eye, ear or nose.

Drops according to the present invention may comprise sterile aqueous or oily solutions or
suspensions. These may be prepared by dissolving the active ingredient in an aqueous solution of a
bactericidal and/or fungicidal agent and/or any other suitable preservative, and optionally including a
surface active agent. The resulting solution may then be clarified by filtration, transferred to a
suitable container and sterilised. Sterilisation may be achieved by: autoclaving or maintaining at
90°C-100°C for half an hour, or by filtration, followed by transfer to a container by an aseptic
technique. Examples of bactericidal and fungicidal agents suitable for inclusion in the drops are
phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and chlorhexidine
acetate (0.01%). Suitable solvents for the preparation of an oily solution include glycerol, diluted
alcohol and propylene glycol.

Lotions according to the present invention include those suitable for application to the skin or
eye. An eye lotion may comprise a sterile agueous solution optionally containing a bactericide and
may be prepared by methods similar to those described above in relation to the preparation of drops.
Lotio'ns or liniments for application to the skin may also include an agent to hasten drying and to cool
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 in solution or suspension in an aqueous or non-aqueous
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fluid, with a greasy or non-greasy basis. The basis may comprise hydrocarbons such as hard, soft or
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such as
almond, corn, arachis, castor or olive oil; wool fat or its derivatives, or a fatty acid such as stearic or
oleic acid together with an alcohol such as propylene glycol or macrogols.

The composition may incorporate any suitable surfactant such as an anionic, cationic or non-
ionic surfactant such as sorbitan esters or polyoxyethylene derivatives thereof. Suspending agents
such as natural gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and
other ingredients such as lanolin, may also be included.

The compositions may also be administered in the form of liposomes. Liposomes are
generally derived from phospholipids or other lipid substances, and are formed by mono- or muliti-
lamellar hydrated liquid crystals that are dispersed in an aqueous medium. Any non-toxic,

* physiologically acceptable and metabolisable lipid capable of forming liposomes can be used. The

compositions in liposome form may contain stabilisers, preservatives, excipients and the like. The
preferred lipids are the phospholipids and the phosphatidyl cholines (lecithins), both natural and
synthetic. Methods to form liposomes are known in the art, and in relation to this specific reference is
made to: Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y.
(1976), p. 33 et seq., the contents of which is incorporated herein by reference.

The compositions may be conjugated to an array of polyethylene glycol (PEG) derivatives.
The addition of PEG to proteins (PEGylation) is a well established method for decreasing the
plasma clearance rates of proteins, thereby increasing their efficacy (Nucci et al,, 1991, Adv. Drug
Del. Rev. 6:133). Additional benefits of PEGylation may include, greater stability of proteins,
decreased immunogenicity, enhanced solubility and decreased susceptibility to proteolysis
(Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22). PEG molecules
contain the basic repeating structure of (OCHsCHz)n-OH and are classified into groups according
to their molecular weight. PEG derivatives are conjugated to proteins to increase their
hydrodynamic radius and in general, their increase in half-life is direcﬂy related to the size of the
PEG chain attached (Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22).

The compositions may also be administered in the form of microparticles. Biodegradable
microparticles formed from polylactide (PLA), polylactide-co-glycolide (PLGA), and epsilon-
caprolactone (e-caprolactone) have been extensively used as drug carriers to increase plasma half
life and thereby prolong efficacy (R. Kumar, M., 2000, J Pharm Pharmaceut Sci. 3(2) 234-258).
Microparticles have been formulated for the delivery of a range of drug candidates including
vaccines, antibiotics, and DNA. Moreover, these formulations have been developed for various
delivery routes including parenteral subcutaneous injection, intravenous injection and inhalation.
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The compositions may incorporate a controlled release matrix that is composed of sucrose
acetate isobutyrate (SAIB) and organic solvent or organic solvents mixture. Polymer additives may
be added to the vehicle as a release modifier to further increase the viscosity and slow down the
release rate. SAIB is a well known food additive. It is a very hydrophobic, fully esterified sucrose
derivative, at a nominal ratio of six isobutyrate to two acetate groups. As a mixed ester, SAIB does
not crystallize but exists as a clear viscous liquid. Mixing SAIB with a pharmaceutically accepted
organic solvent such as ethanol or benzyl alcoho! decreases the viscosity of thie mixture sufficiently
to allow for injection. An active pharmaceutical ingredient may be added to the SAIB delivery
vehicle to form SAIB solution or suspension formulations. When the formulation is injected
subcutaneously, the solvent diffuses from the matrix allowing the SAIB-drug or SAIB-drug-polymer
mixtures to set up as an in situ forming depot.

For the purposes of the present invention molecules and agents may be administered to
subjects as compositions either therapeutically or preventively. In a therapeutic application,
compositions are administered to a patient already suffering from a disease, in an amount sufficient
to cure or at least partially arrest the disease and its complications. The composition should provide
a quantity of the molecule or agent sufficient to effectively treat the patient.

Embodiments of the invention also contemplate the administration of a polynucleotide
encoding Cpn10. In such situations the polynucleotide is typically operably linked to a promoter such
that the appropriate polypeptide sequence is produced following administration of the polynucleotide
to the subject. The polynucleotide may be administered to subjects in a vector. The vector may be a
plasmid vector, a viral vector, or any other suitable vehicle adapted for the insertion of foreign
sequences, their introduction into eukaryotic cells and the expression of the introduced sequences.
Typically the vector is a eukaryotic expression vector and may include expression control and
processing sequences such as a promoter, an enhancer, ribosome binding sites, polyadenylation
signals and transcription termination sequences. The nucleic acid construct to be administered may
comprise naked DNA or may be in the form of a composition, together with one or more
pharmaceutically acceptable carriers.

Those skilled in the art will appreciate that in accordance with the methods of the present
invention Cpn10 polypeptides of the invention may be administered alone or in conjunction with one
or more additional agents. For example, a Cpn10 polypeptide of the invention may be administered
together with one or more agonists capable of stimulating a TLR receptor such as TLR-3.
Additionally, the present invention contemplates combination therapy using Cpn10 polypeptides of
the invention in conjunction with other therapeutic approaches to the treatment of diseases and
disorders. For example, Cpn10 polypeptides may be useful in the treatment of viral diseases which
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are responsive to therapy with Type | interferons such as IFNB or IFN1B and Cpn10 polypeptides of
the invention may be used in conjunction with IFNB in the treatment of autoimmune diseases such
as multiple sclerosis.

For such combination therapies, each component of the combination therapy may be
administered at the same time, or sequentially in any order, or at different times, so as to provide
the desired effect. Alternatively, the components may be formulated together in a single dosage
unit as a combination product. When administered separately, it may be preferred for the
components to be administered by the same route of administration, although it is not necessary for
this to be so.

Dosages

The therapeutically effective dose level for any particular patient will depend upon a variety of
factors including: the disorder being treated and the severity of the disorder; activity of the molecule
or agent employed, the composition employed; the age, body weight, general health, sex and diet of
the patient; the time of administration; the route of administration; the rate of sequestration of the
molecule or agent; the duration of the treatment; drugs used in combination or coincidental with the
treatment, together with other related factors well known in medicine. '

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 and
conditions.

Generally, an effective dosage is expected to be in the range of about 0.0001mg to about
100mg per kg body weight bi weekly; typically, about 0.001mg to about 75mg per kg body weight bi
weekly; about 0.01mg to about SOmg per kg body weight bi weekly; about 0.05mg to about 50mg per
kg body weight bi weekly; about 0.1mg to about 10mg per kg body weight per bi weekly;
approximately 0.1mg per kg body weight bi weekly. Also contemplated herein is administration of the
dosage on a weekly or tri weekly basis.

Alternatively, an effective dosage may be about 25 to 150mg per patient bi weekly. Generally,
an effective dosage is expected to be in the range of about 2.5 to about 750mg per patient bi weekly,
preferably about 10 to about 350mg per patient bi weekly, more preferably about 25 to 150mg per
patient bi weekly, even more preferably about 25 to 200mg weekly.

Typically, in therapeutic applications, the treatment would be for the duration of the disease
state.

Further, it will be apparent to one of ordinary skill in the art that the optimal quantity and
spacing of individual dosages will be determined by the nature and extent of the disease state being
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Example 2: Molecular Chaperone activities of Cpn10 proteins

To examine the importance of the various amino acid residues, their potential charge, and
the location of these residues in relation to chaperone activity, the inventors tested the Cpn10
polypeptides (see Table 1) that contain one or more mutations and with or without an extra N-
terminal Alanine (Ala) residue for their ability to act as a molecular chaperones and fold proteins in
conjunction with E.coli GroEL. This was determined by assaying for rhodanese refolding in vitro
utilising a method adapted from Weber F. and Hayer-Hartl M.K. (Chaperonin Protocols, Ed
Schneider C., Humana Press inc. , 2000, p117-126).
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Al a- Cpn10- K98R 1. 8 29

Native bovine rhodanese (30 uM, SIGMA) was denatured in 20 mM MOPS-KOH (pH7.5),
100 mM KCI and 20 mM MgClz (buffer A) containing 5M Guanidine HCI and 8 mM DTT then
subsequently diluted (75-fold) from denaturant into buffer A containing GroEL (400 nM), such that
the final concentration of rhodanese was 400 nM. GroEL rapidly and stably binds denatured
rhodanese (D-Rho) whereas in buffer alone, D-Rho mis-folds and aggregates (ie inefficient
spontaneous refolding). The addition of Cpn10 and ATP (20.1 mM) to preformed, stable complexes
of GroEL-bound rhodanese permits efficient refolding to proceed. In the absence of Cpn10, the
addition of ATP causes D-Rho to cycle on and off GroEL in a folding incompetent manner leading
eventually to misfolding and aggregation (this reaction serves as a suitable assay blank). Each
folding reaction has a total volume of 290 uL, at specific time points (ie 0, 15, 30, 45, 60, 75, 90
mins) 30uL aliquots are removed and combined with 70uL of rhodanese activity assay mixture
(57.1 mM KH2PO4 (pH7.5), 71.4 mM EDTA, 71.4 mM Na thiosulfate and 71.4 mM KCN) for 6 min.
Prior to the initiation of refolding reactions with ATP, a 30 uL aliquot is taken as a T=0 min of
refolding time point. EDTA within the rhodanese activity assay mixture chelates Mg2* ions, which
prevents GroEL binding ATP, the result is an immediate stopping of the folding reaction.
Subsequently, rhodanese activity is stopped after 6 min by the addition of 50 pL of 15% (v/v)
formaldehyde (final concentration 5% v/v).

Rhodanese catalyses the formation of thiocyanide (‘Rhodanid’) from thiosulfate and cyanide.
Thiocyanide is easily detected colourimetrically (Absorbance 450nm) by the formation of its red iron
complex in the presence of Ferric Nitrate. Rhodanese activity measurements (150 pL) are
developed by the addition of 150 uL of Ferric Nitrate reagent (164.5 mM ferric nitrate and 9.2 % viv
nitric acid). Rhodanese activity measurements are read at A450nm in 96 well microplates.

A typical rhodanese folding reaction follow an exponential incline in rhodanese activity (ie
folded rhodanese) with time to a maximum yield of folded rhodanese. At constant amounts of
GroEL (400nM) and rhodanese (400nM), a linear relationship is observed (between rhodanese
activity and time) with increasing amounts of Cpn10 until an equal molar concentration of Cpn10
(7mer) to GroEL (14mer) is reached (ie 400 nM). At concentrations of Cpn10 above 400 nM, the
increase in rhodanese activity rapidly reaches a maximum. The assay consists of five standards (in
duplicate) and test samples (in duplicate). The concentrations of Cpn10 standards are 0 nM, 140
nM, 250 nM, 280 nM and 350 nM. Rhodanese activity (ie Cpn10 activity) measurements from the
30, 45, 60, 75 and 90 min time points are averaged. The 0 nM Cpn10 standard serves as a suitable
measurement of the assays’ background activity; therefore the absorbance value for the OnM
Cpn10 standard is subtracted from all other calculated absorbance values (or activity values).
Following background correction, the absorbance value for the 280 nM Cpn10 standard is
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nominated as 100% activity and all other absorbance values are converted to a relaﬁve % activity
based on the 100% standard. Outlier data points are removed by comparison of duplicate
measurements, >30% deviation between duplicates is considered unacceptable. Utilizing the
acceptable data, a linear calibration curve is generated with five standard concentrations 0 nM
Cpn10 (0 % Activity), 140 nM Cpn10 (50 % Activity), 250 nM Cpn10 (89.3 % Activity), 280 nM
Cpn10 (100 % Activity) and 350 M Cpn10 (125 % Activity). Rhodanese activity (e,g, Ala-Cpn10
activity) is plotted against Ala-Cpn10 concentration. For correction of assay bias, the percentage
activity values from the test samples are recalculated using the equation generated from the linear
calibration curve.

Concentrations of chaperonins (GroEL and Cpn10) are calculated using the oligomeric
molecular weights (MW) of the proteins while rhodanese is calculated using the monomeric MW:
e.g. E. coli GroEL 14 mer (SwissProt POA6F5) = 800,766.4 g/mol, Human Ala-Cpn10 7 mer
(SwissProt P61604) = 76,100.5 g/mol, Human X-Cpn10-Y75K 7 mer = 75,358.5 g/mol, Human Ala-
Cpn10-Y75K 7 mer = 75,855.5 g/mol and Bovine thodanese 1 mer (SwisProt P00586) = 33,164.6
g/mol.

As shown in the table 1 below, the activities of the numerous Cpn10 proteins were
determined from a Ala-Cpn10 standard curve linear equation. All reactions were done in duplicate.
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Table 1: Chaperonin 10 activity
Cpn10 Protein Chaperone Activity
SEQID (% of Ala-Cpnl0)
1 | X-Cpnl0 89.7
5 3 | Ala-Cpnl0 100
6 | X-Cpnl0-K53E 96.7
8 | Ala-Cpn10-K53M K55M 102.3
10 | Ala-Cpnl0-K7R 113.5
25 | Ala-Cpnl0-K69R 105.8
37 | Ala-Cpnl10-Q3K 97.6
58 | Ala-Cpnl0-EI8R 100.5
88 | Ala-Cpnl10-Q42K - 109.7
91 | Ala-Cpn10-T44K 106.3
10 94 | Ala-Cpnl0-S50K 108.6
121 | Ala-Cpn10-D68K 6.2
130 | X-Cpnl0-Y75K 90.9
133 | Ala- Cpnl0-Y75H 81.1
136 | Ala- Cpnl0-Y75K 81.3
139 | Ala- Cpnl0-Y75R 92.3
181 | Ala- Cpn10-D94K 97.4
193 | Ala-Cpnl10-D101K 103.3
217 | Ala-Cpn10-E18K,D101K 97.2
220 | Ala-Cpnl10-E34Q,Y75K 91.5
15 223 | Ala-Cpn10-Q42K,D101K 97.6
226 | Ala-Cpn10-T44K,D101K 92.6
229 | Ala-Cpn10-S50K,D101K 101.1
238 | Ala- Cpnl10-Y75GK 63.0
241 || Ala- Cpnl0-Y75G,G76K 62.0
244 | Ala- Cpnl0-Y75K,D94K 69.6
253 { Ala-Cpnl0-E18A 97.9
256 | Ala-Cpnl0-E18M 99.0
259 |} Ala-Cpnl0-E18Q 99.0
20 262 | Ala-Cpn10-E18S 93.5
274 | Ala-Cpnl10-D68N 81.8
280 | Ala-Cpn10-D83N 98.1
283 | Ala-Cpnl0-D84N 95.8
298 | Ala-Cpn10-D94N . 882
304 | Ala-Cpnl10-D10IN 104.3
307 | MH-Cpnl0 96.7
310 | MR-Cpnl0 103.6
313 § MK-Cpnl0 88.6
316 | MKK-Cpnl0 95.9
’s 319 | MKKK-Cpni0 98.8
328 | Ala-Cpnl10-K39 113.4
331 | Ala-Cpn10-KK39 90.1
343 | Ala-Cpn10-K85 63.1
346 | Ala-Cpn10-KK85 35.7
349 | Ala-Cpnl10-K102 115.5
352 1 Ala-Cpnl0-KK 102 95.9
355 | Covalent Cpnl0 81.6

30
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2.8 91 Al a- Cpn10- T44K 2.8

Example 3: Cpn10 mutants bind to poly(l:C), CpG-ODNs and RNA

TLRs are expressed both extra- and intracellularly, those on the cell surface (TLR1, TLR2,
TLR4, TLR5, TLR6, TLR10 and TLR11) generally recognize hydrophobic figands while those in
intracellular compartments (TLR3, TLR7, TLR8 and TLR9) generally recognize negatively charged
nucleic acid based ligands (Akira et al. 2006, 124: 783-801).

As described herein, the inventors have shown that Ala-Cpn10 binds negatively charged
nucleic acid based TLR ligands, these include poly(l:C) (TLR3 agonists) as shown in Figure 4,
several classes of unmethylated single-stranded CpG-oligonucleotides (ODN) as shown in Figures
5 and 7 (human ODN-2216 class A, human ODN-2006 class B, human ODN-M362 class C: all
TLRO agonists) and E.coli K12 ssRNA (TLR7/8 ligand) as shown in Figure 6.

As described below, the inventors have additionally shown that a number of mutants bind
more tightly to poly(i:C) (Fig. 4), CpG-ODNs (Fig. 5) and ssRNA (Fig.6) than Ala-Cpn10.

In relation to Fig 4, mutants such as Ala-Cpn10-E18A, Ala-Cpn10-E34Q, Ala-Cpn10-D68N,
Ala-Cpn10-D83N, . AIa-Cpn10-DQ4N, Ala-Cpn10-Y75R,  Ala-Cpn10-E18K,D101K, Ala-Cpn10-
E34Q,Y75K, Ala-Cpn10-Q42,0101K, Ala-Cpn10-T44K,D101K, Ala-Cpn10-S50K,D101K, Ala-
Cpn10-E74K,Y75E, Ala-Cpn10-Y75G,G76K, Ala-Cpn10-Y75GK, Ala-Cpn10-Y75K,D94K, Ala-
Cpn10-Q3K, Ala-Cpn10-S50K, Ala-Cpn10-D68K, Ala-Cpn10-D94K, Ala-Cpn10-D101K, , Covalent-
Cpn10, MR-Cpn10 and MKKK-Cpn10 bind polyl:C more tightly than Ala-Cpn10. Furthermore,
several mutants such as X-Cpn10-Y75K and Ala-Cpn10-Y75K bind so tightly to TLR3 agonist
poly(i:C) that it cannot be fully released with 500mM NaCl, unlike Ala-Cpn10 which is dissociated at
150mM NaCl (Fig. 4). Intriguingly, at low NaCl concentrations many Cpn10 variants bind the long
polymers of poly(l:C) in manner that sequesters them from ethidium bromide intercalation (Fig. 4),
possibly indicating that several Cpn10 heptamers bind a single poly(l:C) chain. Several mutants
including Ala-Cpn10-Y75K, Ala-Cpn10-KK21, Ala-Cpn10-D94N and Ala-Cpn10-Y75K,D94K also
sequester bound poly(l:C) from ethidium bromide intercalation at low salt concentrations but at
2150 mM the binding site is opened enough for ethidium bromide intercalation without escape of
the bound poly(l:C).

Like the interaction with poly(l:C), an unstable complex of X-Cpn10 and Ala-Cpn10 with the
TLR9 agonist CpG-class A was observed at physiological salt concentrations (~150mM) (Fig. 5). In
contrast, the inventors observed that like the interaction with poly(I:C) a_significantly stronger
association was formed between several Cpn10 variants and CpG-class A (Fig. 4 and 5). In fact,
the complexes with CpG-class A were mostly resistant to dissociation at 500mM NaCl (Fig. 5). In
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WOL@9Tp330- D68K 3.8 3.8 124 Al a- Cpnl0- P73K 2. 8PCT/8U2MTI/000444

Al a- Cpnl10- E74K 3.8 3.8 130 X-Cpnl0-Y75K 2.8

43
regards to the TLR7 and TLR8 agonist E.coli K12 ssRNA, experiments also show a stronger

association was formed with many Cpn10 variants such as Ala-Cpn10-Y75K, Ala-Cpn10-KK21,
Ala-Cpn10-D94N and Ala-Cpn10-Y75K,D94K compared with Ala-Cpn10 (Fig. 6). At 150mM NaCl
Ala-Cpn10 and X-Cpn10 are completely dissociated from ssRNA. However, several mutants remain
firmly bound in the presence of 500 mM NaCl.

Example 4: Quantitative analysis of’Cme'bin”ding to:CpG: oli90nucle0tides‘(ODNs)

To determine the. amount of binding of the . Cpn10 mutants to ODNs, the mutants were
formulated at 10pglpl in PBS pH7.2 (Invutrogen) and 50pg was adsorbed to tnphcate wells of 'a 96
well plate 16-hr at 4°C. Following the- decantmg of non- bound protem the plate was blocked with
1% BSA and 5% sucrose in PBS pH7.2 for 2hr at 23°C. 50l -of 3"-biotin labeled human ODN-2216
class-A, human ODN-2006 class-B, or human ODN-M362 class-C (TLRQ"agonists)-‘-(Proligo/Sig_ma)
formulated at 0.01 pg/ul in PBS pH 7.2 was added to each well and incubated for 2hf at 23°C.
Unbound ligand was removed with five PBS (pH7.2) + 0:05%. Tween 20 washes. Bound CpG-
ODNs were analysed with a Streptavidin-HRP and T™MB detection system at A450nm.

In Figure 7 a quantitative analysis at physiological salt concentrations (~150mM) highlights
the significantly stronger interaction of CpG-classes A, B and C with a number of mutants
compared to Ala-Cpn10.

Cpn10 mutants containing positive substitutions (Q3K, E18K, Q42K, T44K, S50K, D86K
and D101K) were made and tested had significantly improved affinities for CpG-ODN classess-
A\B\C compared to Ala-Cpn10.

All of the negative to neutral substitutions studied (E18Q, E18A, E18S, E18M, D68N, D83N
and D101N) had significantly improved affinities for CpG-ODN classess-A\B\C compared to Ala-
Cpn10.

With regard to the multiple positive substitution Cpn10 mutants, quantitative analysis of
binding to CpG-ODN classess-A\B\C confirmed that all have significantly improved affintity, such as
Ala-Cpn10-Y75K,D94K and Ala-Cpn10-E34Q,Y75K compared to Ala-Cpn10(Figure 7).

All of the positive insertions (lengthening) Cpn10 mutants studied, for example MK-Cpn10
and Ala-Cpn10-K85, had significantly improved affinities for \CpG-ODN classes-A/B/C compared to
Ala-Cpn10.

Example 5: Cpn10 modulates CpG-B ODN-induced NF«kB activity.
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In order to establish whether high affinity binding of PRR ligands could be correlated with

increased immunomodulatory activity, several cell based assays were developed to assess the
abilities of various Cpn10 mutants to sequestor proinflammatory nucleic acids and thereby reduced
the level of PRR signaling. Firstly, high affinity binders compared to Ala-Cpn10 and X-Cpn10 where
incubated with CpG-ODN class B and the unbound PRR ligand was used to stimulate NFkB in
mouse macrophages (RAW264 cells).
RAW264.7 (mouse macrophage) cells were stably transfected with an NFkB-luciterase reporter
plasmid (pNIFty2-LUC; Invivogen). RAW264-pNIFty2-LUC cells were plated out and left to adhere
overnight. 100pg of a Cpn10 construct or Formulation buffer control was mixed with 4 pg of CpG-B
ODN-1826 (Invivogen) and passed through a centrifugal filter device YM10 (Amicon). The entire
flow through volume was added to the RAW264-pNiFty2-LUC cells and incubated at 37°C for 5
hours. Cells were washed and subsequently lysed with 100 p! per well of CCLR 1X solution
(Promega luciferase lysis buffer), mixed with luciferase substrate following the manufactures
instructions and the luciferase counts measured.The level of activation of TLR9 for Ala-Cpn10 was
assigned the value of 100%.

Figure 8 shows a tight correlation between high affintiy binders and reduced NFkB levels
compared to Ala-Cpn10. It can be seen from Figure 8 that isolated Cpn10 polypeptides comprising
one or more amino acid substitutions, deletions and/or additions such as A|a-C_pn10-Y75K, Ala-
Cpni10-E18A, , Ala-Cpn10-Y75K,D94K, Ala-Cpn10-E34Q,Y75K, Ala-Cpn10-Q3K, Ala-Cpn10-
E18K,D101K and MKK-Cpn10 result in lower levels of activation of TLR9 than for Ala-Cpn10.

Example 6: Cpn10 mutants inhibit poly(l:C)-induced NFxB production through TLR-3 in
HEK293 cells

HEK293 cells were transiently transfected with TLR3 and the pNIFTY-NFkB luciferase
reporter gene. 24 hours post transfection cells were plated out into 24 well plates at 1 x 105 and left
to adhere overnight. Cells were then stimulated for 18 hours with 0.1 ug poly(l:C) in the presence or
absence of 100ug the Cpn10 mutants and 10ul of SUPERase RNAse inhibitor (Ambion) as a
competition assay (Fig. 9). Poly(I:C) and Cpn10 were mixed together at the required concentrations
for 30 mins before being added to the cells. Three replicates of each condition were tested. 18
hours post stimulation cells were lysed and luciferase counts were measured.

Luciferase counts were normalized to poly(l:C) alone, which was given the value of 100%.
When the cells were stimulated with poly(1:C), Ala-Cpn10 was able to reduce the level of luciferase
(ie NFkB) by 22%. Several of the mutants, Ala-Cpn10-Y75K, X-Cpn10-Y75K, Ala-Cpn10-D94K Ala-
Cpn10-Y75GK, Ala-Cpn10-E18K,D101K and Ala-Cpn10-E34Q,Y75K show significant modulation
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of Poly(l:C) induced TLR3, with Ala-Cpn10-Y75K reducing signalling by 53%, X-Cpn10-Y75K
reducing signalling by 71% and Ala-Cpn10-D94K reducing signalling by 82%, for example (fig. 9).
This indicates that most of the Cpn10 mutants have the ability to modulate the immune system,
particularly, when involving TLR3 signalling.

Example 7: Panel of Mutants

In applying the above methods and tests, the inventors produced a number of Cpn10
polypeptides with various mutations to assess the importance of various amino acid residues (e.g.
such as charge and positioning in the Cpn10 molecule) in their ability to have an increased binding
to a PRR ligand, such as poly(:C) and several classes of ODNs compared to such Cpn10
molecules as X-Cpn10 and Ala-Cpn10.

The inventors have substituted at least one of amino acid residue in each of the N-terminus,
B-barrel, mobile loop, roof loop, C-terminus and connective loops of the Cpn10 molecule as shown
in the Table 1. The inventors have either replaced a neutral amino acid residue with a positively
charged residue, replaced a negatively charged amino acid residue with a neutral or positively
charged residue, positively charged residue with another positivély charged residue, inserted
positively charged residues, or deleted negatively charged residues.

Table 2: Panel of Cpn10 Mutations

Region of Residue number Amino acid Mutation(s)
Mutation (residues with
surface exposed
side-chains)
N-terminus 1 A K,RH
2 G K,R,H
3 Q K,R H
4 A K, R H
5 F K,R,H
6 R K, H
7 K R, H
B-barrel 9 L K,R H
(B-1) 12 F K,RH
13 D K,RHGAVLIP,
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F,Y,W,C,M,S,T,N,Q
14 R K H
16 K,R H
18 E K,R HGAVLIP,
F.Y,W,C,MSTNQ
19 R K,H
20 S K,R,H
Mobile loop 21 A K,R,H
22 A K,R,H
23 E K,RHGAVLIP,
F,Y,W,C,M,S,T,N,Q
24 T K,R, H |
25 V K,R, H
26 T K,RH
27 R K, H
28 G K,R H
29 G K,RH
30 i K, R, H
31 M K,RH
32 1L K, R, H
33 P K,RH
34 E K,R HGAVLIP,
| F,Y,W,C,MS,T,N,Q
35 K R, H
36 S K,R H
37 Q K,R H
38 G K,R,H
Connective 39 K R,H
loop 1 (L-1) 40 Vv K,R, H
B-barrel 41 L K,R H
(B-2) 42 Q K,R,H
44 T K,R,H
46 V 41K RH




2.8 208 Ala- CpnlO-AE74 2.8 2.8 211 Al a- CpnlO- AD84

2.8 2.8 214 Al a- Cpnl0-F12K, D92K 4.8 4.8 217
WOR@Tp133D- E18K, D101K 5.8 5.8 220 Al a- Cpn10- E3BQ/XV519/000444
3.8 3.8 223 Al a- Cpnl0- 42K, D101K 4.8 4.8 226
Al a- Cpnl0- T44K, D101K 4.8 4.8 229 Al a- Cpnl0- 550K, D101K
4.8 4.8 232 47
50 S K,R,H
Roof loop 52 S K,R,H
53 K R,H
54 G K,R,H
55 K RH
56 G K,RH
57 G K,RH
58 E K,R HGAVLIP,
F,Y,W,C,MS TN,Q
59 K,R H
60 Q K,R,H
61 P K,R,H
62 \Y K,R H
B-barrel 63 S K, R,H
(8-3) 65 K R,H
66 vV K,R, H
67 G K,R,H
68 D K,R H G AVLIP,
F,Y,W,C,M,S,T,N,Q
69 R,H
73 K,R,H
Connective 74 K,R H GAVLIP,
loop 2 (L-2) F,Y,W,C,M,S,T,N,Q
G
75 Y G,GK K R, HDEQ
76 G K,R,H,D,E,NQS,T
B-barrel 77 G K,R,H
(B-4) 78 T K,R,H
79 K R, H
Connective 81 Vv K,R,H
loop 3 (L-3) 83 D K,R H G A VLIP,
F,Y,W,C,MSTNQ
84 D K,RHGAVLIP,
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Al a- Cpnl10- QBOK, T78K 3.8 3.8 235 Al a- Cpnl0- E74K, Y75E
2.8 2.8 238 Ala- Cpnl0-Y75K 2.8 2.8 241 Al a-

wW@pwI24835G, G76K 2.8 2.8 244 Al a- Cpnl0- Y75K, DBAKAG29/000444

4.8 247 Al a- Cpnl0-Y75K, D94N 3.8 3.8 250 Al a- Con1O D13N
2.8 2.8 253 Al a-Cpnl0-E18A 2.8 2.8 256 Al a- Cpnl0-E18M

2.8 48
FYWCMSTNQ
B-barrel 85 K R,H
(8-5) 86 D K,R H GAVLILP,
F,Y,W,C,M,§,T,N,Q
87 Y K,RH
88 F K,R,H
89 L K,RH
91 R K,H
92 D K.R HGAVLILP,
FY,W,C,M,S, TN Q
93 G K, R H
94 D K,R HGAVLIP,
F,Y,WCMSTN,Q,
96 L K,R,H
98 K R, H
100 v K,RH
C-terminus 101 D K,RHGAVLIP,
FY,W,CMSTNQ

In addition to single substitution mutations, the inventors have produced Cpn10
polypeptides with any combination of two or more of the above mutations such as double mutants
(e.g. Ala-Cpn10-F12K,D92K, Ala-Cpn10-E18K,D101K, Ala-Cpn10-E34Q,Y75K, Ala-Cpn10-
Q42K,D101K, Ala-Cpn10-T44K,D101K, Ala-Cpn10-S50K,D101K, Ala-Cpn10-Q60K,T78K, Ala-
Cpn10-E74K,Y75E, Ala-Cpn10-Y75GK, Ala-Cpn10-Y75G,G76K, Ala-Cpn10-Y75K,D94K and Ala-
Cpn10-Y75K,D94N. Furthermore, the inventors have produced positive insertion (lengthening) and
negative deletion (removal) Cpn10 variants (e.g. MH-Cpn10, MR-Cpn10, MK-Cpn10, MKK-Cpn10,
MKKK-Cpn10, Ala-Cpn10-K21, Ala-Cpn10-KK21, Ala-Cpn10-K39, Ala-Cpn10-KK39, Ala-Cpn10-
K57, Ala-Cpn10-KK57, Ala-Cpn10-K76, Ala-Cpn10-KK76, Ala-Cpn10-K85, Ala-Cpn10-KK85, Ala-
Cpn10-K102, Ala-Cpn10-KK102, deltaD13, deltaE18, deltaE23, deltaE34, deltaE58, deltaE6s,
deltaE74, deltaD83, deltaD84, deltaD86, deltaD92, deltaD94 and deltaD101).

It is contemplated herein that any combination of the above mutations that results in the
creation of additional double mutants, triple mutants, and so on, are within the scope of the
invention.
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Example 8: Calculation of net charge of Cpn10 polypeptides
Calculation of Protein Net Charge
As described above the net charge of a polypeptide at a given pH is calculated on the basis

of the Henderson-Hasselbalch equation (Hasselbalch, K. A., 1917 Biochemische Zeitschrift 78:

112-144) and known pKa values of ionisable amino acid side chains and the N- and C-termini of a

polypeptide. The pKa values utilised in Table 3 are N-terminus 8.0, C-terminus 3.1, Lys 10.0, Arg

12.0, His 6.5, Glu 4.4, Asp 4.4, Tyr 10.0 and Cys 8.5 (Stryer, L., 1988 “Biochemistry” textbook 3t

Edition, New York, W.H. Freeman, ISBN 0716719207). Using the method described above the net
- charge of Cpn10 variants was calculated at pH 7.3 and pH7.4 (taken as physiological pH) as shown

in Table 3.

Table 3: Calculated Net Charge values of Cpn10 Variants.

Cpn10 Protein Net Charge | Net Charge
SEQID atpH7.3 atpH7.4
1 | X-Cpnl0 1.8 1.8
3 | Ala-Cpnl0 1.8 1.8
6 | X-Cpnl0-K53E -0.2 -0.2
8 | Ala-Cpnl0-K53M,K55M -0.2 -0.2
10 ! Ala-Cpnl0-K7R 1.8 1.8
13 [ Ala-Cpnl0-R19K 1.8 1.8
16 | Ala-Cpnl0-K27R 1.8 1.8
19 | Ala-Cpnl0-K39R 1.8 1.8
22 | Ala-Cpnl0-K55R 1.8 1.8
25 | Ala-Cpnl0-K69R 1.8 1.8
28 | Ala-Cpnl0-K85R 1.8 1.8
31 | Ala-Cpn10-K98R 1.8 1.8
34 | Ala-Cpnl0-A1K 2.8 2.8
37 | Ala-Cpn10-Q3K 2.8 2.8
40 | Ala-Cpnl0-Q3R 2.8 2.8
43 | Ala-Cpnl0-F5K 2.8 2.8
46 | Ala-Cpnl0-L9K 2.8 2.8
49 | Ala-Cpnl0-F12K 2.8 2.8
52 | Ala-Cpn10-D13K 3.8 3.8
535 | Ala-Cpnl0-E18K 3.8 3.8
58 | Ala-Cpni0-E18R 3.8 3.8
61 | Ala-Cpnl0-S20K 2.8 2.8
64 | Ala-Cpnl0-A22K 2.8 2.8
67 | Ala-Cpnl0-T24K 2.8 2.8
70 | Ala-Cpnl0-G29K 2.8 2.8
73 | Ala-Cpnl0-M31K 2.8 2.8
76 | Ala-Cpnl0-E34K 3.8 3.8
79 [ Ala-Cpnl0-Q37K 2.8 2.8
82 | Ala-Cpni0-V40K 2.8 2.8
85 | Ala-Cpnl0-L41K 2.8 28
88 | Ala-Cpnl10-Q42K 2.8 2.8
91 | Ala-Cpnl0-T44K 2.8 2.8
94 | Ala-Cpnl0-SSOK 2.8 2.8
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97 | Ala-Cpnl0-S50R 2.8 2.8
100 | Ala-Cpnl0-S52K 2.8 2.8
103 | Ala-Cpnl0-G54K 2.8 2.8
106 | Ala-Cpnl0-G56K 2.8 2.8
109 | Ala-Cpnl0-E58K 3.8 3.8
112 | Ala-Cpnl0-Q60K 2.8 2.8
115 | Ala-Cpn10-P61K 2.8 2.8
118 | Ala-Cpnl0-V66K 2.8 2.8
121 | Ala-Cpnl0-D68K 3.8 3.8
124 | Ala-Cpnl0-P73K 2.8 2.8
127 | Ala-Cpnl0-E74K 3.8 3.8
130 | X-Cpnl0-Y75K 2.8 2.8
133 | Ala- Cpnl0-Y75H 2.0 1.9
136 | Ala- Cpnl0-Y75K 2.8 2.8
139 | Ala- Cpnl0-Y75R 2.8 2.8
142 | Ala- Cpnl0-G76K 2.8 2.8
145 | Ala- Cpnl0-G77K 2.8 2.8
148 | Ala- Cpnl0-T78K 2.8 2.8
151 | Ala- Cpnl0-V81K 2.8 2.8
154 | Ala- Cpn10-D83K 3.8 3.8
157 | Ala- Cpnl10-D84K 3.8 3.8
160 | Ala- Cpnl0-D86K 38 3.8
163 | Ala- Cpnl0-D86R 3.8 3.8
166 | Ala- Cpnl0-Y87K 2.8 2.8
169 | Ala- Cpnl0-F88K 2.8 2.8
172 | Ala- Cpnl0-L89K 2.8 2.8
175 | Ala- Cpnl0-D92K 3.8 3.8
178 | Ala- Cpni0-G93K 2.8 2.8
181 | Ala- Cpnl0-D94K 3.8 3.8
184 | Ala- Cpnl0-D94R 3.8 3.8
187 | Ala- Cpnl0-L96K 2.8 - 238
190 | Ala- Cpnl0-V100K 2.8 2.8
193 | Ala-Cpnl0-D101K 3.8 3.8
196 [ Ala- Cpnl0-D101R 3.8 3.8
199 | Ala- Cpnl0-AE23 2.8 2.8
202 | Ala- Cpnl0-AE34 2.8 2.8
205 | Ala- Cpnl0-AES8 2.8 2.8
208 | Ala- Cpnl0-AE74 2.8 2.8
211 | Ala- Cpnl0-AD84 2.8 2.8
214 | Ala- Cpnl0-F12K,D92K 4.8 4.8
217 | Ala-Cpnl0-E18K,D101K 5.8 5.8
220 | Ala-Cpnl0-E34Q,Y75K 3.8 3.8
223 | Ala-Cpnl0-Q42K,D101K 4.8 4.8
226 | Ala-Cpn10-T44K,D101K 4.8 4.8
229 | Ala-Cpnl0-S50K,D101K 4.8 4.8
232 | Ala-Cpnl0-Q60K,T78K 3.8 3.8
235 | Ala-Cpnl0-E74K,Y75E 2.8 2.8
238 | Ala- Cpnl0-Y75GK 2.8 2.8
241 | Ala- Cpnl0-Y75G,G76K 2.8 2.8
244 | Ala- Cpnl0-Y75K,D94K 4.8 4.8
247 | Ala-Cpnl0-Y75K,D94N 3.8 3.8
250 | Ala-Cpnl0-D13N 2.8 2.8
253 | Ala-Cpnl0-E18A 2.8 2.8
256 | Ala-Cpnl0-E18M 2.8 2.8
259 | Ala-Cpnl0-E18Q 2.8 2.8
262 | Ala-Cpnl0-E18S 2.8 2.8
265 | Ala-Cpnl0-E23Q 2.8 2.8
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268 | Ala-Cpnl0-E34Q 2.8 2.8
271 | Ala-Cpnl0-E58Q 2.8 2.8
274 | Ala-Cpnl0-D68N 2.8 2.8
277 | Ala-Cpnl0-E74Q 2.8 2.8
280 | Ala-Cpnl0-D83N 2.8 2.8
283 | Ala-Cpnl0-D84N 2.8 2.8
286 | Ala-Cpnl0-D86N 2.8 2.8
289 | Ala-Cpnl0-D92N . 2.8 2.8
292 | Ala-Cpnl0-D94A 2.8 2.8
295 | Ala-Cpnl0-D94M 2.8 2.8
298 | Ala-Cpn10-D94N 2.8 2.8
301 [ Ala-Cpnl0-D94S 2.8 2.8
304 | Ala-Cpnl0-DI10IN 2.8 2.8
307 | MH-Cpnl0 2.0 1.9
310 { MR-Cpnl0 2.8 2.8
313 | MK-Cpnl0 2.8 2.8
316 | MKK-Cpnl0 3.8 3.8
319 | MKKK-Cpnl0 4.8 4.8
322 | Ala-Cpnl0-K21 2.8 2.8
325 | Ala-Cpnl10-KK21 3.8 3.8
328 | Ala-Cpnl0-K39 . 2.8 2.8
331 | Ala-Cpnl0-KK39 3.8 3.8
334 | Ala-Cpnl0-K57 2.8 2.8
337 | Ala-Cpnl0-KK57 3.8 3.8
340 | Ala-Cpnl0-K76 2.8 2.8
343 | Ala-Cpnl0-K85 2.8 2.8
346 | Ala-Cpn10-KK85 3.8 3.8
349 | Ala-Cpnl0-K102 2.8 2.8
352 | Ala-Cpnl0-KK102 3.8 3.8
355 | Covalent Cpnl0 (13.8+7)2.0 | (13.6-7) 1.9

Net Charge values were calculated at physiological pH (pH 7.3 to 7.4) using the Protein Calculator V3.3 tool
(http://www.scripps.edu/~cdputnam/protcalc.html).

Example 9: Summary

The inventors have previously discovered that Cpn10 modulates several Pathogen
Recognition Receptors (PRRs) and have recently shown its efficacy and safety in the treatment of
human patients with rheumatoid arthritis (Vanags et al. Lancet 2006; 368: 855-863) and psoriasis
(Williams et al. Arch. Dermatol. 2008; 144: 683-685) . The inventors now show that variants of
Cpn10 binds specifically to several nucleic acid-based PRR ligands.

The addition of extra positive charge, through adding positive or removing negative residues
generates a Cpn10 molecule which binds significantly stronger (compared to Ala-Cpn10 and X-
Cpn10) to nucleic acid-based PRR ligands. Extra positive charge could be added by (1) substituting
an existing surface/solution exposed neutral or negative residue for a positive residue, (2)
substituting an existing surface/solution exposed negative residue for a neutral residue, (3)
introducing an additional surface/solution exposed positive residues (eg lengthen a loop structure
or the N-terminus and C-terminus) or (4) deleting an existing surface/solution exposed negative
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3.8 3.8 334 Al a- Cpnl0- K57 2.8
3.8 3.8 340 Al a- Cpnl0- K76 2.8

7 Al a-Cpnl 0-1CK57
3 Ala-Cpn 1 0-K85

W

2.8 3
2.8 3

WQ2®92285846 Al a- Cpnl 0-KK85 3.8 3.8 349 Al a- Gpen/AUXIDOA00444
8 3.8

2.8 2.8 352 Al a- Cpnl0- KK102 3.
(13.87)2.0 (13.67) 1.9

355 Coval ent CpnlO

residue (eg shortening a loop structure or the N-terminus and C-terminus). Our results also show
that introducing multiple positive charges (eg Ala-Cpn10-F12K,D92N; E18K,D101K; E34Q,Y75K:
Q42K,D101K; T44K,D101K; S50K,D101K; Q60K,T78K; E74K,Y75E; Y75GK; Y75G,G76K;
Y75K,D94K; Y75K,D94N) may increase the binding potential significantly greater than the
individual mutations.

The effect of substituting pre-existing neutral and negative residues with either Lysine (K) or
Arginine (R) residues was examined. All of the positive substitutions studied (A1K, Q3K, Q3R, F5K,
D13K, E18K, E18R, S20K, A22K, T24K, G29K, M31K, E34K, Q37K, V40K, L41K, Q42K, T44K,
S50K, S50R, S52K, G54K, G56K, ES8K, Q60K, P61K, V66K, D68K, P73K, E74K, Y75K, Y75H,
Y75R, G76K, G77K, T78K, V81K, D83K, D84L, D86K, D86R, Y87K, F88K, L89K, D92K, GO3K,
D94K, D94R, L96K, V100K, D101K and D101R; SEQ ID Nos: 34-45 and 52-198) had significantly
improved affinities for poly(l:C), E.coli K12 ssRNA and several CpG-ODN classess-A\B\C
compared to Ala-Cpn10 (Figures 4 to 9).

The effect of substituting pre-existing negative residues (ie E and D) with neutral residues
(egN,Q, G, A V,L,I,P,FY,W,C,M,S, T, H) was also examined. Again, all of the negative to
neutral substitutions studied (D13N, E18A, E18M, E18Q, E188; E23Q, E34Q, E58Q, D68N, E74Q,
D83N, D84N, D86N, D92N, D94A, DI4M, DI4N, DI4S and D101N; SEQ ID Nos: 250-306) had
significantly improved affinities for poly(l:C), E.coli K12 ssRNA and several CpG-ODN classess-
A\B\C compared to Ala-Cpn10 (Figures 4 to 9).

To examine whether the addition of multiple positive charges would provide tigher binding,
several variants were prepared (ieg E18K/D101K, Q42K/D101K, T44K/D101K and S50K/D101K;
SEQ 1D Nos: 217-231). As expected, high'afﬁntiy binding was observed to all nucleic acid-based
PRR ligands (Figures 4 to 9). As outlined above positive charge can be added to Cpn10 by
replacement of existing neutral or negative residues with positive residues (K,R,H) and negative
residues with neutral residues. Another way to add positive charge is to insert positive residue
(K,R,H) at positions in Cpn10 that would tolerate such structural changes. Each Cpn10 subunit is
formed from 101 amino acid which folds into a discontinuous B-barrel structure connected by 3
small loops and 2 larger B-hairpin turn loops (Figure 1). The B-barrel structure provides all of the
subunit-subunit interactions and the Cpn10 heptamer's stability. Lengthening segments of the B-
barrel would probably lead to structural instability. In comparison lengthening the N-terminus, C-
terminus or several connective loops would prbbably tolerate such structural changes better. in
agreement with this prediction, several Cpn10 homologous have naturally extended segments
(Figure 2). For example, Bacteriophage T4 Cpn10 (Gp31) has a significantly lengthened mobile
loop and L-3 loop. Mosquito, Fly and Mycobacterial Cpn10 have lengthened roof loops while
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N-term nus 310 MR-Cpnl0 N-term nus 313 MK-CpnlO
N-term nus 316 MKK-Cpnl0 N-term nus 319 MKKK- CpnlO

woRGoenzidmus 322 Al a- Cpnl0- K21 nobil e | oop 325 PCT/AU2009/000444

Al a- Cpnl0- KK21 nobile [ oop 328 Al a- Cpnl0-K39 L1
connection | oop 331 Al a-Cpnl0-KK39 L1 connection | oop
334 Al a- Cpn10- K57 roof |oop 337 Al a- Cpnl0- KK57 r oof

(8 1eRAShotk 2aiBRD otk kD 16/ ST d1k CRRK-Conto, MKKK-Cpn10, Ala-
Cpn10-KK39, Ala-Cpn10-KK85 and Ala-Cpn10-KK102) have an improved affinity for E.coli K12
ssRNA compared to Ala-Cpn10 (Figure 6). Net positive charge can be increased by substituting
negative residues with neutral or positive residues. Another possibility is to remove the negative
residues completely. As discussed above, numerous Cpn10 homologous have naturally extended
and also shortened connective loops (ie L-1, L-2, L-3, mobile loop and roof loop). Removal of
negative residues at positions 23, 34, 58, 74 and 84 (SEQ ID Nos: 199-213) demonstrates that
these Cpn10 variants have increased affinity for nucleic acid based PRR ligands. Negative residues
D68, D84 and D101 could also be deleted without compromising the structural integrity of Cpn10
and that these variants are envisaged to also be high affinity binders.

In order to establish whether high affinity binding of PRR ligands could be correlated with
increased immunomodulatory activity, several cell based assays were developed to assess the
abilities of various Cpn10 mutants to sequestor proinflammatory nucleic acids and thereby reduced
the level of PRR signaling. Firstly, high affinity binders compared to Ala-Cpn10 were incubated with
CpG-ODN class B and the unbound PRR ligand was used to stimulate NFkB in mouse
macrophages (RAW264 cells). Figure 8 shows a tight correlation between high affinity binders and
reduced NFKB levels compared to Ala-Cpn10. Likewise, mutants with compromised affinities for
PRR ligands, such as X-Cpn10-K53E and Ala-Cpn10-K53M,K55M, had an increased level of NFkB
activation compared to Ala-Cpn10. In order to test the biological activities of high affinity binders on
celis, Cpn10 variants were next assessed for their abilities to reduce proinflammatory NFxB
activation (from HEK cells expressing TLR3) when stimulated with poly(I:C). In this system the high
affinity binders (eg Ala-Cpn10-D101K) generally showed significantly improved ability to inhibit
NFkB activation compared to Ala-Cpn10 (Figures 7 + 9). Replacement of a positively cha'rged
residue with another positively charged residue (eg K7R, R19K, K27R, K39R, K55R, K69R, K85R
and K98R; SEQ ID Nos: 10-33) has no significant effect on the ability of such Cpn10 variants to
bind pro-inflammatory nucleic acids compared to Ala-Cpn10 (Figure. 8).

It is demonstrated herein that the isolated Cpn10 polypeptides with the mutations described
above and throughout the specification possess an increased affinity for nucleic acid-based PRR
ligands, in particular the TLR-3 agonist poly(I:C), TLR7 and TLR8 agonist E.coli ssRNA and TLR9
agonists unmethylated CpG-oligonucleotides (ODNs) (ODN-2216 class A, ODN-2006 class B and
ODN-M362 class C). It is also demonstrated herein that these Cpn10 polypeptides inhibit poly(l:C)
and CpG induced NFkB activation

Conclusions
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or H), RO1(K or H), D92(K, R, H, N, Q, G, A, V, L, I, P, F, Y, W, C, M, S or T), G93(K, R or H),
D94(K,R, H,N,Q,G, A, V,L,I,P,F,Y,W,C, M, SorT), L96(K, R or H), K98(R or H), VI00(K, R
or H), D101(K, R, H, N, Q,G, A, V, L, I, P, F, Y, W, C, M, S or T), MH-Cpn10, MR-Cpn10, MK-
Cpn10, MKK-Cpn10, MKKK-Cpn10, Ala-Cpn10-K21, Ala-Cpn10-KK21, Ala-Cpn10-K39, Ala-Cpn10-
KK39, Ala-Cpn10-K57, Ala-Cpn10-KK57, Ala-Cpn10-K76, Ala-Cpn10-KK76, Ala-Cpn10-K85, Ala-
Cpn10-KK85, Ala-Cpn10-K102, Ala-Cpn10-KK102, deltaD13, deltaE18, deltaE23, deltaE34,
deltaE58, deltak68, deltaE74, deltaD83, deltaD84, deltaDBG, deltaD92, deltaD94 and deltaD101 or
a combination thereof. .

13. The polypeptide of any one of claims 1 to 12, wherein said polypeptide comprises a
combination of two or more said mutations. _

14. The polypeptide of claim 13, wherein said polypeptide comprises mutations selected from
the group consisting of F12K,D92K; E18K,D101K; E34Q,Y75K; Q42K,D101K; T44K,D101K;
S50K,D101K; Q60K,T78K; E74K,Y75E; Y75GK; Y75G,G76K; Y75K,D94K and Y75K,D94N.

15. The polypeptide of any one of claims 1 to 14, wherein said polypeptide lacks, or
substantially lacks, the N-terminus, the mobile loop, the hairpin roof loop or a combination thereof.

16. The polypeptide of any one of claims 1 to 15, wherein said polypeptide comprises an
amino acid sequence selected from the group consisting of SEQ iD Nos. 34, 37, 40, 43, 46, 49, 52,
55, 58, 61, 64,67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106, 109, 112, 115, 118, 121,
124, 127, 130, 133, 136, 139, 142, 145, 148, 151, 154, 157, 160, 163, 166, 169, 172, 175, 178,
181, 184, 187, 190, 193, 196, 199, 202, 205, 208, 211, 217, 220, 223, 226, 229, 232, 235, 238,
241, 244, 247, 250, 253, 256, 259, 262, 271, 274, 277, 280, 283, 286, 289, 292, 295, 298, 301,
304, 307, 310, 313, 316, 319, 322, 325, 328, 331, 334, 337, 340, 343, 346, 349, 352 or 355.
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343, 346, 349, 352 or 355. WO

2009/ 124353PCT/ AU2009/ 000444 584 17. The

pol ypepti de of any one of clains 1 to 15 wherein said

pol ypgépthedelypeptife ofeany apaf 0laimsd. to Ah wherein sid golmpaptids is human Cpn10.

o1 i 8 e Rt ARG HEN B ek e 8l cims 1017

conpﬂBsAmgxpaessm lcenstruet cbmiprisngar slicle dol &candimg 18 claim 18, wherein said
wher ei.n Sa@?)&ﬁlg struct i s lgerably | i nked to one or

faeLruct i gne Q010 0RGr J0re IE9atoN SEYLACESe| | expr essi ng

a pol2gpRphdst @elpeKRERInG % b@yﬁéwdeoa&omi %aérfgrﬁoﬁ’e Bfo%ia%s 1 to 17, or
or conprising a nucleic acid accordi n larm 1

SPMRNsHE aJwiriela aeid aerordingtio elaigok8dir Ay exnsessionconstract according to claim 19.
21.

oo yggp@?g%@@?g?g&%%@?&%ﬁ% Yoi&n éolgc}e'ﬂgfeaﬂicg%r@tfg {a any-one of claims 1 to
42. A pharnaceutical conposition conprising a

Dt g A DA SoRbnifon 2 aR G Aoy e R Beordsiio Ry onb of laims 1

ot @her amerr necorbinBiIR with aBleast ofle AueRlicedcRl BGEEIPRR ligand, a nucleic acid

acco di ngl Ia im 18, an exp ressi on construct

Qﬂ R ,| 3} GRPFESSIRN coaﬂﬂ&h@qce@a'p taelaigt 8 prgan aptibody according to

@faﬁhﬁ&%n?&omtlﬁﬁm'@ﬂe&a“ on thereof. 23. A
met hod treating a subject, including the step of

admi B9 sA énqtlwg af dregtingda sultigek decludingtise siseaf iadminisjering to said subject a

SelpLols PR oSl B 0 AARS sEHEEA] O o R 6P
°i infcombinbtmasiith ah ieastook enucleizaicid basekRRAPRIAN,] graanlicleieracid according to

cecor to claim 18 or any conbi nation
Plﬁﬁgéoqranycombl a%gfn{ﬁ g’ nmet hod of claim 23, wherein

sal d 24 rimetrietiid ofeldil 28, @BereiSaididaiint AGMMASSthe nrhdiR response in the
ec wherein said i mune response |is nodul ated via

F PG s3¢d i IPRKNG; fegRPapg is Agdulated via regylation oHERRAINALNG.

tr eabs "W nfdthod rf@r\’l?ééilhdqgr ﬁre\%'nﬁr%aé %rseéiées glﬁgrﬁér &rcondmon in a subject, the

condition in a subject, conpri sin

gigHiod icemprisingpdministeriag éﬂﬂb? éumeca an éﬁécé‘tﬁ: aneuni oo mlyp@ﬂtlda according to
r ARY

] 4659l PP OB OB ) B s o o

hgaot gir @ nadeid atidaendrdiPigho tlaipaliBady amyr combimatidnethareaici d

2. el it it iR 2efesbOR s BRerke, IR, G Rtiion is seleced from:

déuse® o effromi lrmamdmatonodiseaSeeSﬁm@semsﬁlrnodﬁpeﬁdélﬂf @iab¥tes mellitus, systemic
@hron i nflampat ory di seases such as, insulin

BRnalgsis,yeiprgen sliseasey rav§§,g[sg4§pcmglgplp @99@5!3 rheumatoid arthritis,
@ﬁrbfﬁlé‘efﬁﬁéués 'sﬁmdroﬁheorﬂl&ﬁﬂne?sdk‘l@?%é ﬁgm"e‘cﬁ @MSW artherosclerosis,
nul tiple sclerosis, rheumatoid arthritis
mﬁamrg@t@rysqwm peoriasis AHh Shivaic' immanes activationa shrbmie myositis, scleroderma; or

B e B ) B O b AR e, oo
lympbcnma scolosentat roanesr, npgsalocellccansieonsa; ncdn mfectiovs ndistasd. | The infectious
T T I g

car CeNQATRiethed f@ ity PRW%:gﬁalﬁi@Qﬁ% subjee, bF‘ﬁQﬁ'léa@lUcﬁ\e cell, tissue or
30di sease may be the result "of bacterial, viral

Prgam dheregis 319t method comprlsm?adrmmﬁ*emoa mrrapemmllmfieetge amount of a
I I

F@)Epgﬁfé&gbr%kdgplgg }]d ﬂwiorng ofblﬁ%ﬁl% 1 t8 17 °P8?1 cl&@ ﬁéi& ae&?dlr%etb claim 18 or any

eamfination belealy a t her apeut i cal I y effecti | ve am)unt of a

pol ypepti de according to any one of clains 1 to 17 or

a nucleic acid according to claim218 or any

conbi nation thereof.
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WO 2009/ 124353PCT/ AU2009/ 000444 59 28. A net hod
for nodul ati ng the production and/or secretion of one

W@r00m024353 nmunonodul ators in a subject, or at PEHAU2000000444

cell, tissue or organ thereof, the method conprising
adm ni stering a therapeutical sy effective anount of a
pol ypepti de accordlnalto any one of clains 1 to

il

a nul. eAcmethiod ot c Bodilalifgt @eclpéﬂdH?t'PB glpd/%{mpecretlon & %one or more
ﬁ'ﬁ‘[@é{ﬂ&tuggo? esru oL oﬁa@?za(s)tﬁon@?&lhﬂ%u@ OF %&Wh@n‘ebf @ rhd¥bd comprising

/or’"secre
admmgtamg@uhaapwscallwefmcmtqmunt of apolypeptidesaccording tocasy jone of claims 1 to
tissue or ar

th
Hratige A Ringrs S o BnCTRTBRBIS IS et e
accopgliangbtiidd fémdhitsting thd produtisieant/of secleliomof ane rou moksi unmunomodulators

o sUbibel ALAlHES! oRe gug{.s:?p;gr SearBbregh apanaestyipsng Sdrinistering an
! mRlelracid accordi
%fl;@gﬁry%oa%%o? ggly%emnl?e_ %ﬂdgmmé Bf dairh§ 1 ¢V 6rd MleReracid according

Ki'ne or cyt oki ne or
tolotam k8 or&a,nvamblmatlnn thaiedf. cyt oki ne or chenokine is

IS<E| igd eﬁl‘E @ﬁnodr@": n &@Qﬂhﬁa@ %Id Hrrmi'r}%mob&l?talzrs a pro-inflammatory

b kﬁfef@foh@mMeCh' airauntblaﬂdnmtery thEIkthéSoochetrl@qu wherein said cytokine or
. A net hod tifyin 0 t n t
BisTeR PisaBCiR Lo AR 18y Cn 01 LePalr. I B0l 25, PARTES, TOF-p
bm%% |ﬁ}é’rﬁer6fﬂméﬁ rﬁéﬁgz |FN% n:quumy 15(a) contacting a
can ate conmpound ‘Wi t h sai d g tide RA@%%’ t f
assa@l.gnetaed @fn@nﬁfmmatcpmnow ﬂ@t 'aﬁg OB(B? @ ACGofling to any one 0

tid
‘Qr‘ﬁm"W@Hﬁqﬁm‘?‘fﬁ"@@%@%g‘?@ﬂyggfd' agsa is sel ect ed
f r or(d) hecantasting o campidate icogpasodith said palypeptidEi ang assay,

[ £l
'?'ﬁr ) ﬂ’lémto é s?t Iﬁ 8928)?% ﬁﬁ@a‘ﬁg@gf%orﬂﬁér | aSg%&{rpglrﬁi'é'le%mpound and said

abigseptigphoretic mobility shift (gel- shlft) assay and a

| at e _capture assay. 33. A nethad ' -

P o OBl ol 5 i Bt e s BB s G hd roup compring

Qﬁrhyé?ﬁ\%t 'bﬁ'ﬁln 08%9“ 96l fifrafidty chiomatlraphyai AlphaScteen® 7 High Throughput
e met hod nprlsmgthe st eps of

§areamp@|ay\p@pmnd @ssa+an elecyapharalia menity %*ﬂ%) (3o6ehf sl nd a plate capture
(c?g%gl tions suitable to 25enable interaction of said

i dat e conpound to said pol ypeptide; and (b)
assa)BBng rﬂeﬁnodamitscraemylg ddér & adropqoiod yrpé,mopul@tes 41 akjvity of a polypeptide

Cerae B any e B R 87, diiEned ffilsind g 583 1o

pol ypgpt icoitading @aldlpogpépﬂdawuh amandlrfate:d:mpmundlund@r m'mdltnons suitable to

th di dat dit
S blecle d s SR AR it B EE A cac e
corrpq nd ﬁ@ﬁ'a&wﬁfb%ﬁﬁ%lyﬁﬁbhd@nd (b) assayl ng
|

f or cre %bof sal d conpound with

pol yBéph metlao@ olraoEeeaing awﬁﬁdlg@qpp@e (qg}hpg corgpﬂg}ng %e steps of:
() @S S%@ﬁ\gcﬁ‘ng ) (p?f??egp%@é 5&8 fng 5@;&%%%!5’ 5815!637 Vi & @dhdidate PRR

int resenc e can ound
aigahcseombomw yrlep tonditions mmewemma&mmm@mao%m&ompound to

he pol ypeptide of any one of clains 1 to
Sﬁ“d R%{B*?Dia%ag i d pol ypeptide is a functional variant,

deri vgf i YBsayiHgITer in€rugsed aiffialty giusaicoconfpoarghwittt said polypeptide compared to

wild type Cpn10; and/or
(c) assaying for decreased or increased PRR activation in the presence of the candidate

PRR ligand compound and said polypeptide.
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35. The polypeptide of any one of claims 1 to 17, wherein said polypeptide is a functional
variant, derivative, homologue, analogue or fragment.



