1 Modified Chaperonin 10 Field of the Invention

The present invention relates to chaperonin 10
wawbipepissdes, and to nucl ei ¢ aci ds encodi ngetheusasi®izrs
The present invention further relates to chaperonin

10 pol ypeptides 5 displaying i munonodul atory

activity, to nethods using the same and to

conposi tions conprising such pol ypeptides. Background
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rings that bind as a Rd onto a barrel-like structure

conprising fourteen G oEL or Fy@ﬂ, Ac{}o nol ecul es
15respectively, which tether tured proteins t

the conpl ex (Blimealan gheerxir {AR10) plspimourcas ipat shock profein 10 (Hspi0)
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oo o a2 ks kB iyt Do 8ok kR i)
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Wi th Cpn6OFgreL Xaete, flegr, Naes samwmlcaﬂofema@ proteingcerg comprised of
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2003, J*Bi %ﬁ%‘@@n%@b%b%%@% ’%m&&f’nc?@é“éf"'ﬁ”"? aciiy.

bei ng recogni $lewpverdn asditiandnts ilrase! U@rroi# ¥a mommﬁﬁ@apemne, Cpnw is also
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t hat Cpnl Qmuein(Zhanb el (2003PAVsuioh i R 2aT-4e,Mortonaet 2/0200) fmimunof Celf Biof
NF- 163, regagestaPS- | nduced | NFcc and RANTES secretion
and enhance IL-20 production in a nunber of different
human and nmurine in vitro systens and nuri ne di sease
nodel s (Johnson at at, 2005, J Blot Chem

280: 4037- 4047 and International Patent Application
No. PCTI AU20051000041, the disclosure of which is

i nconorated herein by reference), suggesting that
Cpnl0 has considerable potential as an

i mruno-t herapeutic for the treatnment of autoi mmune
and kfilammtay di seases. However the site(s)

wi thin the Cpnl0 nol ecul e responsi ble for nediating
this i Munonodul atory activity(ies) has remi ned

el usive. toThe present invention relates to

nodi fications to the Conl0 nol ecul es and the effect
of these nodifications on inrmnonodul atory activity.




whi ch pol ypepti des display i munonodul atery activity.

- According to a first aspect of the present

| \WeenfjoBt here is provided an isol ated Cprip@yavzeo6001278
pol ypepti de possessing i munonodul atory activity but

| acki ng, or substantially Iacking, protein folding
activity. 20According to a secong aspect of the

present invention there i rov de an i sol at ed s '
Cpn10 pol ypept "g8® ?Fﬁ\ﬂ“ﬂ'@orﬁs‘]‘?‘%f%Bf?ﬁeBUIdﬂ{’%?@t %@%‘EW’P gpn nhibit LPS-
sai d pol y pargiced!gctietmpd NE-+B redvoe LE-ndubed § NBwramioR AMTER] secretion and

substituti %H]ﬁtg:g ﬂﬂg%&tﬁi@ m%rhgﬁt{%F of @‘r?e‘ljénttﬁuﬁ{d?andi H@E@ﬁ vitro systetns and

mobi l e | 0o

wi | d-type @uim)digsaseyprspls i (dphnson ef af 200ﬁhé %rﬁhgn 2%04037-4047 and
pol ypept, d%temaﬁm&im%ﬂht% lloatioR NP UZRDSARN04R Clld MibclobureaLbf which is

| east simlar 5the|ev

activity of'"“f“?? 9 g‘?’?“b@’ﬁ% é”ﬂﬂ}ﬁ“@%f?@dyﬁﬁ@%% potential a5 an
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the tripep conpri si ng

the EEE o ’ieg‘%io‘ﬁﬁﬁr%?@aﬁ%"ﬁﬁ@*@"éﬁ%oﬁ?ﬁmﬁ SEQ I D NO

39. The Cpnl0 polypeptide may be encoded by the

nucl eoti de sequence as set Guniiady of the Ifiie@icnD NO: 40.

In yet another exanple, the Cpnl0 pol ypepti de '
conpri si ng t hacdoMingty, t]p@psqrﬁ@sq\@yre@@v mé®eplxpeptises comprising one or

h d T
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37 The CeMighp Vl% %@WWoded by the

nucl eoti de se@cuonihg tmﬁrﬁekpe&t@f hé preaani&tﬁé@hﬁnmm Pigvidef gn isolated

still yet g .
conpri si nga?‘ﬁé B‘W{)ﬁlﬁ%eptp %e e ace ?rhsubslanhally

t he' tri peplgkis prow %10 pol ypepti de conpri si ng
" the | Flytri peptdofing m;ged@m&ﬁcwfhﬁmwmvm\h@ismﬁm&’dﬁn isolated

o SSP.lﬁe@@t%ﬁﬁﬁ’Fe@ﬁ%@é% Wﬂ@%ﬁfm doggopiig oo
Accor di ng mame amind asidl substbéiens, @'eﬂft“hé“d{ﬂ’ ip ﬁ“@émhi[eolﬁﬂp reglon
there is pigy ,@q@a@fpes bonEhgiig-frpdSpatb fpept | de

h ti - :
Subst ant i ol F;"F@a‘ﬁ%ﬁ@%@p E o ey m@g%%% 4§ fast s t0
cor r es pondheieyshal inguromplaiyadily ghegpesgronding wiliype Gprdhiolypeplde.
exanpl e, the RO sIpNTOmaTe L %H@&Irh&@re%l‘ﬂ@ bRt vl ‘Jrl}ﬂeﬂtla@gf‘t%obﬂe loop

Sequence IS o ah G Cpn10

pol ypepti de Busdasthardxirapit,thd @akd pdypepiile ombyrisdg HROML tripeptide may

regi on na St

et 1 or t i JHEBRS P Merhe e S o o WSy e eze
pol ypept | d@enﬁwﬂfmb%ﬁ‘@ﬁ“mﬁﬁ%m%'ﬂ’&%ﬁ‘w%ﬂ“ﬂﬁmybwﬁm
| east si mu{faaﬁc;]etgm;eg&;uanb@slsgm nGEQIDNDoonodul at ory
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pol ypept i de ceordi h%lgfe BIWO p? %ﬁ%ﬁ?ﬁ g gth?IMLhmpePnde
present | maehe |rephcadh@hdha wpsplids\ill-d e awntd Qoﬂpa:m@dcompﬂsmg the I
Crer10 pol ypeptide having inm nonodul atory activity,

sai d pol ypepti de conprising one or nomam no acid
substitutions, deletions and/or additions in the reef

p- hai rpin region conpared to a correspondi ng

wi | d-type CpnlO pol ypeptide. 20The Cpnl O potypeptide

may display i rmunormdul atay activity at least simlar

to
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" cor r esponSATR¥EAAP # 6

the | evel of imunonodul atory activity of the

correspondi ng wi |l d-type CGeni e( pol ypepti de.

According to a fifth aspect of the present invention

t M8200708538% ovi ded an i sol ated Cpnl0O pol ypept PEEAU2006/001278
havi ng i munonodul abory actfrity, said polypeptide
substantially I acking the roof /3;hairpin region of a
corresponding w | d-type Cpnl0O pol ypeptKkl e. In one
exanpl e, thipepti@pudy bOsebtoltyip8ER IDME: Fulbe Praiit nolipepie mayheienggded by

the roof (u?eo?bmdee&uénﬁaasgafom&d@N@ww) conpri ses

the am no a sequence ‘as set

or 28. The dﬂﬁ&@%é]"iﬂﬂf‘éﬁ’fai”ﬂ’@ @aﬁgfclaﬁ?lmﬂpr“}f qoeem%ge IML tipepide
t heI r oof dmm@m Fepladhd et i@ Mrigefie (76 Eedipdidcholyyeptide @omptising the IF

nucl eot uen se
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I'm nunomdﬂlﬂ%ﬂysﬂwmﬁsﬁgﬁfﬂdﬁmS%HQNO’ f-milar to 30 the

| evel of | m“%&fﬁig% 8 4R¢ YepaE bfitnel phe¥onDifveltbthere is provided an isolated
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Accor df ng G amigmake ﬁ@wﬁ"n e A8k B prbmspive ybstntaly
there is feciing the endbita ivop mghdnatadrrasmﬂrm@wﬂlhypﬁﬁgﬁﬂ Rafvpeplide.
- havi ng 0' nmrun n%g%}l(ar%%)?e & mp fdp Op%ﬂé %b?ﬂt)ﬁ ac%% the mobile loop

conpri 8ing o
del et i ons TegitOBPisaibR 4Ming ALY W@"ﬁésw ?%’61‘ - e Conid

and the r gsyperid-SotantilylackiRohemibizdupregicrdiay e sacoded by the nucleotide
Ui

Aecor di ng o ool kY RSEERAc s 0D LEC, ¢

Accor di ng

i nvention t hdheCpnd0 pelypentidnony Sy damuaereaduleigpnctidy af least simiar to
pol ypept i ﬂ*»@bveﬁ@in%m@ﬁoaélmﬁwwmésmnﬂwwpd Caniogoigpeptide.

i et

pol ypept i dpui0 mmpﬁ@@ammmm@nwmmemwm ong or
_display i H&P%ﬂﬂ@%& or Cdelelibh$ ¥nd{ add@ﬂﬂn tﬁé Rbfl @airiiPragion
~the level of I munono at or gc%ivitefng | -

I n one

exanplg, the Tﬁaan;bnmp@q)bp}iqmemyldﬁmmmmom wrtsaamaw similar o

oSS R R A i

sequence as émdmﬁﬂfthﬁﬂhﬁ%ﬁ@mﬁ)? hese is Pmﬂgegaﬂf%fab&d
Accor di ngggaf- qﬁmanhmdﬂm em:ty,dsmbdypemﬁde substantialiy

:121\e/|r ﬁgl ISn Iuovt}3 %‘%‘ogct [ Vﬁ?gﬂﬁ még@pg &é’gﬁ@e-

conprizsi ng an oelesfmpln tasf Crah0 mmrsvﬁswaﬂ& aalﬁl’l&@e roof B-hairpin
residue SR Etﬁfotn!bﬂ @ sROto Bed sea;denbeweﬁm@amsm ID NO$

Beely gighal %@?m%?w?%%ﬁs%@ﬂ%@s#‘@%ﬁ? Y B it may

corres poreﬂocdgibmﬁedndepmseqﬁqnmm S@@Wy@iﬁ&mﬂﬁﬁ 8PRE.- Cpn10

pol ypepti de f@ycfﬂ actmtyatieasmmﬂarto
i mmunonodU at or ac [ en S ared to he P‘ﬁ ik
of knAundhderectnEIpm @’E‘{a‘mﬁ& é Olypep

wi | d- type Cp&cdﬁn@mlmpmpedeﬂ the presehtrmm thereiarplioddet! Breisolated
Cp nl gfﬁ]pﬁ‘ gﬁEyﬂu? %HEHHW l&% Ch,l Ebr%’ Q.@‘.J.y,esta-ﬂ Qv V%Q(QEPPS-P;, gone ot

extra N- t8

am no am"@fesﬁ@@eéﬁ%%’b%@ﬁ%%ﬂequ ﬁ%@ﬁﬂ’* D'WE'E@VBQ'PHE"”‘E
Qn10 polysperdirhif R Ngmbarﬁ:mwmmlmmmp@m pliypeptide,
extra N-trm na rtine residue may be encoded byte
nucl eoti de sequence as set forth in GEO I D NO 44.

- According to an exanple of the present discl osure
there is provided an isolated Cpnl0 pol ypepti de

havi ng i mmunonodul atory activity, wherein the N

term nus of the CpnlO pol ypeptide is substantially
replaced with a bacterial CpnlO N term nus. According
to an eighth aspect of the present invention, there
is provided an isolated Conl0O pol ypepti de, wherein -
the N term nus of said polypeptide is substantially
replaced with a bacterial Cpnl O N term nus.
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The bacterial Cpn 10 may be G oES. The Cpni 0
pol ypepti de nmay di splay a reduced | evel of
kt ununonodul atory activity -when conpared to the
| evel of inmunonodul atory activit4 cif the

corresponcr e CPOlO eal YPefifide- . -In . .

one exanpl engﬁcé’r %{% Foyfg th pwsetiod er?é‘iﬁe‘&td%’ﬁng’éﬂ’lef?és provided an isolated
ani no aci dipslegepepide, said gaypepﬁdé prbjariiay lm MPB' mabileglopp regieand the

Cpnl0 poly, P@ﬁamsi oIS 1S o ssgmw@wﬁeﬁc gRbidde

an-exarp) S vr@!%é% BTt i PGS o s

provi ded amid sahekrsoGRmi@mabyp egitiy ot eorksgiing wik-ype Coni0
|nntnDnDduHatﬁm% activity, wherein a glycine residue

repl aces xtra N term nal al anine residue of"

the Cpnl 0 polnypeptdndde,als Gpohprolwebtidocanpsisrsiespiingicid gequence as
wi | d-type oo gh BEO YPNUY 608, The CpniB\@EIpBSiie thaf Be encoded by the

ni nth aspect of the res? F @ 1gmgthere is

provi ded 8%*@@%#%%@ m%g @% E@ g% wherein a

gl yci ne resi mneoxrdmgltcam&aapleef(me aed&lﬁMImmmaﬂlerahsamvwbdaMSOlated

resi due ngr,ﬁﬁ‘ p@aﬂg@id%(ysmgl ﬁmaﬁodaﬂww 5l folypepiide: compiising a

OO ol o Vi S, P GHEr & orgporig i
I MrunonDd gl sfyiepikt | Vi ty V\,hen conpared to the |evel
of nmmnormdﬁlpea%mg &éwamdag;a&fmaéa@gfo%m%@%mpmmm

wild-type Cp one exa
t he CpnlocqﬁedeBptwﬁWfﬁcPﬁWeﬁiﬂ% Tom S gpgpeg@dnay displey 2

sequence %auaéﬁtzevferow fantnmoﬁmibrp 2RI Onherl NdOMEAIL @ he level of

R N Ea #@Hﬁmﬁ\ﬂﬁbﬁ%ﬁ’@"@%@“@“e

exanpl e of theorx&reeaﬁmte tetiGpo] Colppeptidh eameprisisg ﬁaedelﬁtcmafthe extra N-
an i sol at (RBAAL QENdRuene) ARGt RSEQ 1D
%mw%love ia&é ‘qa CCOY% o Qéa

as define

the pr eseﬂ@‘%lﬁ‘élcﬂ%ﬁﬁ?l@é"ﬂ’ﬁwm @‘gﬁﬁxﬂe@%%ﬁﬁ%“‘%ﬂm alanine

expr essi opagga_@ Eeleﬁéod@wwmemmlenige sequeoelasiet fodfuh SEQHE NO:44. -

?gglurg? ora)t; ° gg%{:tg)gl yexlarlngllé og dareggl? d% IOMJ ﬁere is rr[g[;mded an isolated Cpnl0
of t hepdyypaptejat hakingc liastimembdobatosy |astupuy,owhded1 &hehst germinus of the Cpnl0
cell express ol f

ear | i eP*@%H I‘%%‘%Stgql ﬁgﬁ% ac%e“ﬁgl aabaﬁ%rcl: 12:1‘621\1:&%3“3
defined abw;eorahga@ aRXfIgHES aipen ocfomspresamt ingticte filierreid provided an isolated
above.

di scl gga }%pquf?é?téf & ghﬁga\/tgcag;tergﬁmg ﬁt‘ sabcP %ol;}q{éﬁhc{g e&%&ﬁnﬂaﬂy replaced with a

sel ectyhatalaychil0odstesinas.pol ypept i de as def| ned above.
According to an exanple of the present disclosure

there is pr OVI ded a phar n&&r%lf cal conposition

conpri sing i ned above, a nucleic
acid as defmgeﬁzumtpmpﬂdamapdmayawmwémwm@ﬂww

twel fth p gmﬁ

Accor di Hﬁ "g wé%@ﬁ}eggtﬁ}ec@%%ﬁ%pr esgfntt%)u nveDnnﬁ' Ovﬁld-type
there i $piPpipeRdid. a phar maceutical conposition

conpri sing Iﬁogggmmthg@pm paRbépedmab@MBrise the amino acid sequence

R R e e

anmount aﬁwmmﬁplﬁkﬁthﬂﬁvﬁﬂﬁﬁ%e as defined above or a -

nucl ei ¢ aci,d enco t 10
manuf act ur &EFIRE g Srearg ex?rntlspn? c})l%/ Blt%%égg%lgcrl%sﬂlgot%@? tifon: éded an isolated Cpn
sel ecp6igpdptighalying igmampmoddatorg avtizits tiherginafalyaing tesidus replaces

chronic inflammatory di seases, asthma, allergy,

mul tiple sclerosis, GVHD, other aut oi mmune di sease or

an i nfectious disease. According to a twelfth

aspect of the present invention, there is provided

the use of an effective anmount of a Cpnl O

pol ypepti de as defined above or a nucleic acid

encodi ng sai d pol ypeptide in the manufacture of a

medi cament for treating conditions selected fromthe

group consisting of acute or chronic inflammtory




According to a thirteenth aspect of the present
invention, there is provided the use of an effective
anmount of a Cpnl 0 pol ypeptide as defined above or a
nucl ei ¢ acid encodi ng said pol ypeptide in the
manuf acture of a medi canent for treating conditions
sel ected fromthe group conglstlng of acute or
chronic inflamuatory di seasés, asthma, allergy,
anrewird Npkrenirst hlenines fesidueGVHE, Coitlh @Dlyafwtldﬂ snemPanil $easeTesponding
e % i sease, wherein said CpnlO pol ypeptide
‘W%%?%H ?6 ﬁ%%glgnalllng in a subject, or in at
| e asﬁcccmheg wel dlinth tips@ wethe presenyiaventire ﬂ@mhs provided an isolated Cpnl 0
po R et BT SFRS  RRP e bl Bl SBRRL st of s
poamqmmam@bmanﬁhniGmpnMMme@Wﬂée@a§md@mmmsmhébove or a
nucl [ di .
mand e ePaD 2 FP a0 RRABRE ko sctvty when
compdr&btoetﬂe fleveinott inenwpooopilatan sitsdty red thoef Ctama}toadtog wild-type Cpnl0
o ? |c inflamuatory di seases, asthnma, allergy,
plﬂﬁ I'ple sclerosis, GYM ot her aut oi mmune di sease or
an Hmbmz@mmp&tma@mﬂ@@oﬁmh@mehmysamum€ﬂwk@ﬁpowypsmpﬁd@asSd
{ / reti
forﬂp'gl @Em% E@ C’{ﬁlf) ij Hﬁ)t po%hpeé%g %}! bg tgr’?coggd bgntheio euac:,ggtgde%gquence as
smﬁeﬂhpSEQiﬁmﬁ)bk organ t her eof . The
phar,naceu caI conpQ ﬁ@ﬁﬁ r
add Atccor oaaé] en sl.ﬂp &%éhg gl%genp?%l& or érilg pt?(?]Zde‘ft8 e %fage hucleic
adﬁumkﬂmgeCmﬂD@o@pﬁﬂddhe&@mﬂ@m&ct|on may further
rls f Y 0 E
AC c P gg t grﬁ e?a% gff ﬁgg#&%ﬁc (Lscicglggn el‘% IISS ﬁ@ggadr gn expression
contshraat &ommsplga\nudeld aad rzretierfmdd gfove pmblyﬂlgﬂ(ad ®UlE et more regulatory
hg&%udlng the step of adm nistering to said subject
&ffective anount of a Cpnl0 pol ypepti de as defined
ab ovecapdingitou exagipl i dicgreast dieflosnedhendio pevided a host celflggpressing
t at. | .
+ R g B, R b e SRR RABADRE ol e bovc o
an pxpeistion ¢onstruotfas Tefined hioe receptor signal | i ng.
Accqrding to, a I
t horectr o |y o b bR ke 2GRS iRy tha
selectickls biadgo @ polgmentdetas defiredhatavs ubj ect, t h e nethod 6

co nBrcalf‘o%.liolﬁgg g) n&ﬁ;%ﬁ% S)F ;t/l%gpé%slgrgt J]s%] §Lg'p #h% vﬁ:{eﬁ %gp%hﬁ[n%ceuu cal

56

amoun e as ove
compisitien compristhgaspagfeptiviechs alofineg . above, aTheleldlasé%ei,eﬁned above, an
exp %15?81[1 go%sm%{ (ff(fﬁer]f%lfﬂ‘ﬁh gﬂ)a&%yarpa%uﬁo% g&%]e?qeé 4p378. ac ute or
I Seases , ergy,
mul Bicpirdingsolageis lafspect @B, pregent ingypntionfthere usqusw@hd@aﬁs@aceuﬁ cal
infect. i t froma bacterial or
Com‘Jn?HC%?”mﬁg Hﬁ“%ﬁgﬁﬁgg?%$§§%ﬁ%y be a Gram negative
bac tevarding 1aac eledéntigaspat afithexrasepl ieveofion, Herqis pweided the use of an
odhie C'm%a% B halfo LbBiyBLA 9e8Med"8bA0 br foChuclIRHUAbdBling said
[ing | ubj ect, in at )
pokz@ptlde 111 ﬂsmeuf@crture ptramedidagica dér, treﬁm cotitroel sadastep fiowitheggroup
adm ni stering an effective amount of a CpnlO
pol ypepti de as defined above or a nucleic acid as
defi ned above. Typically the Conl O regul ates
agoni st-induced Tl, R4 signalling. According to
an exanple of the present disclosure there is
provi ded a nethod for nodul ating the production
and/ or secretion of one or nore i Mmunonodul ators in a
subject, or at |least one cell, tissue or organ
t hereof, the nethod conprising adm nistering an
effective amount of a Cpnl O pol ypeptide as defined
above or a nucleic acid as defined above. The CpnlO
may nodul ate signalling from TLR4. The
i mmunonodul ator may be a pro-inflammatory cyl ol dne or
chenoki ne or an anti-inflammatory cytokine or
chenoki ne. The cytokine or chenokine 'may be sel ected



According to an exanple of the present disclosure
there is provided a nethod of screening for a
conpound that nodul ates the activity of a pol ypeptide
as defined above, the nmethod conprising the steps of:
(a)contacting said poll/peptide with a candidate
conpound under conditions suitable to enable
I nteraction of said candi date conpound to said
co@%l %{Igp(?ﬁltcutg ore%hrc%&dinﬂgnme&%% ﬁéiﬁ?@é,g ?IIT{ e{laig%? Vrjlm%llh 1Y ?cq’étcr%sg, GVHD,
oﬂpomyp@pumﬁhwwayrmunﬁﬂnwgma@ﬁing a |l abelled substrate
and A@o@(%#%ltonzgt‘ﬂl &? of gl%? ﬂlQSltlloﬁa’ dthe?ty Rgﬁr&g&eﬁ the use of an
The present disc re al'so contenplates variants,
effebeivg wapumveé a @mﬂﬁlmb/gg@de andtfogliebovarnd of ruglyivesids enspding said
| b Src) BRI ChgRk S
po&@%g%ﬁﬁﬁ%é ﬁﬁ iﬁﬂgﬁgggnﬁlesmaﬂ%cor ?ng to ﬁ$ the group
corglytingeofagderpd @@ntmeﬂa@pmm Pistaygseqsthimd eadleghigmultiple sclerOSIS GVHD,
ot BOMNELEORLAES. MK hRudRLLyed Trom any animal, - may
enerateg using reconbl nant DNA pechnoLogles or
nray Abe)r@ymtohéhlrte@lth 3pest olihe pdsentTipysinderl, [hyretif profider theuse of an

efﬁ!:c%w@ ﬁ toﬁ Qtt (a[;}nll %ﬂﬂ]%p 2 1@&&9{ gf)d;fgtc{r e]'il%%;/ &%@&l @ncodmg said

polmmd? @phﬁllﬁmpﬁtlcb}agveqftai nofalica e rfq>rs:reﬁtglgt0h@dlfam prdectedli fepm the group

cox’%ﬁgﬁdgﬁﬁig@%gro IeC lgf;i)atgglgﬁ(g ﬁg%des,[%s&& ]allg g?rﬁljml‘g}%]% scler%s s, GVHD,
Othmmpumaj@swrtﬂe ishdiodedisers, piereinasaid lﬂplngbpqlﬂ@ptlde modulates

- Accordi ng
L e b e e vl Ly

of Ac@eding tp afoirizpw hipde ofriy pieprnbinyetis thereais promided the use of an
efﬁgﬁ% A& P fona éﬂ}@o %8’8?5&%%95 'aéj ﬁeﬁngﬁfabcm: tdr %nrﬁlc%%kﬁcﬁ gﬁodmg said

context of thi's spe lon, the term " conprising
polppeands ih tiz| oahufagruper dfaanggispingnt foy freatingtconditions §edgtadyfrom the group
con%?élr%p&f a%tfite!r:] &f c%ﬁfcgﬁﬂa%ma\(cg% E%%a:séé gaé,tgﬁlfa, &Hia%yn'p\,@?gpelg scler%51s GVHD,
oth@rm@gipgtmdlw’gseyor\papnfe@on%@sﬁaw wherein said FipslG gq]mepmde modulaies
the Fg)\t\%dlugﬂohyaﬂ or @refy %‘ re' i ugén%dufé{brst o acg%ﬁjléétt ar at least one

ol ypepti des I nc es po ypeptides in their native or

cellptssunertorase theesnhh.  For exanple native human Cpnl0 is

25 e t t n

| nvg{r;ﬁ F%akﬁ%cgﬁicglnp ntép%élgb it ?ﬂ hﬁaﬁ%nsﬁe&?c%@%f éﬁdﬁ]gn%l er ?ﬁts For
examipled fcnrytﬂ;e treplgieytp eibmubl@@ %\f&ﬁeqsssl the eampgsitign rmayc Biriptragaaprise an
eﬁg%ﬁg ‘type CpnlO pol ypeptides may conprise an

it onal anine (A reside at the N-tenninus (WD _

20040913800 atl preamplese tssmesent @lschpprirethere & renddnd gonaghod @f treating

a s&bgefci?llﬁbhﬁiy n’g tﬁ£ %5 %? ngmlyéﬁné &)r s@]d 591 jﬁ&‘t%@ffegﬁfe a%ﬁlﬁsof g Cpnl0

amno acid ed together
polypeptlde as defined above or a nucleic acid as deﬁned above.

The treatment may modulate the immune response in the subject. The immune response

may be modulated via modulation of Toll-like receptor signalling.
According to an example of the present disclosure there is provided a method for treating

or preventing a disease or condition in a subject, the method



30 peptide bonds. The terns Vol ypepti ded and

"protein" are used interchangeably herein, although

Ve 200H&SP3r poses of the present invention a PCTIAUZDO6/01275
"pol ypepti de may constitute a portion of a full

| engt h protein. The term "pol ynucteoti de" as used
herein refers to a single- or doublse- stranded

Egg%ﬁe;ﬁgéardeox dg?gﬁ%fngr%gt I %ghj%ou 81} egfgetc{lve gagnoglet ol? S(Lepnl(p polypeptide as defined

m Xt ur ebéaer enbcleiddral 4 eefined oheides reference to the
speci fi ed sequ ¢ ch
%:s?ﬂe, unqderao? Joﬁﬂher i ay 64 Lé@l%ﬁe% from acute or chronic

conpl i ment ar se in

The terns AR dsgRseH casiivegh ey BuliYe: Sagely 9\3% or an infectious
used i nt er chaRee Ik iodkRs Gictse MENRs: Rnia bachok avimblinfestion. The bacteria

- means t hat th estion has been renoved
fromits g?gg r@%@‘ferbg%ﬂr%nt or host, and 4 £ dul
associ at e@corﬁwg o a1 eempls i S8 Present dispARUFAnER SSRIRYideC igpethod for modulating

the fﬂiéle%%”aﬁné th Qgﬁﬁ&t% 1ﬂ & ibReoRreankRaN lordaR @Keked$, the method comprising
present a nmolar basis it is nore abundant

t handguinystesing ew eﬁqu:gmqnwgq of g fpel Ogpelypeptidle,as defined above or a nucleic acid as defined
compgsid i on/ sanpl e) . Typ| cal ly a substanti al [ y ‘
puriti ed fractin @ﬂbﬁ@‘ st bR nies RIFA sbPngPb) ect
speci es conpris Ieast about 30 percent (on a
m)l ar basAe:)rdofg talah exapicorfobeepesealrdissionné therepy prowiped. a method for modulating

2ner a a, subst antl | | { least 1L,
: C 0 mpf géo rga[ﬁ{%r seg %oalto é’&e %r %qrﬁ%%c?ihﬁ#ops%\@ Ju{)]ect, or at least one ce
macr onm ec ufcan thped) ¢s Ipasthxsiemmpmmg hemiirtgpiogiani efective amount of a Cpnl0
Most obj ect fied to

Pu% 8%%&8%‘@5’? a nu St gc% ?ssdefh%d Bﬁgx)e

essel con Ghi nant species cannot be
detected in thg C b onal det ecti on

met hods) V\hereﬁi’?cﬁ’ﬂn@ @ﬁ P'ﬁngﬁr%g%'ﬁs ts essenti aIIy :

of a single nathodmerovuiisor mapbes peifamgpery agkine prapagiokie or an ant-
the termt %ﬁﬁ Rtdiine a&mxﬁénerwwww bﬂd’e&hﬂl«n@ﬁ&y be selected from

Bglcs ;23{ : Lﬁ“g‘lgu <& ﬁ‘gml nglLi'I' AP ﬁﬁ%@ bﬁ#@gg'ﬂﬁ?gﬁﬁ’o ﬁgehbtpe (tWereron may bs

regi on of &FWIFH{B.pondI ng wild-type pol ypeptide, the _
di f d tid t ti
ggn'bokgrﬁ ?fglég &E e Pg)?gllgpgpaésené%ﬁ(g(g&ql}e t@e e ﬁ&r%ybcg%ta ngéhod of identifying a

s Wasibaunt iitat biyds tb agdliprgtid 6 dsfredote, tegietnd obmising the steps of:
correspondi ng VV|rd type polypept|de nay retain.

approxi mately @i} ﬁ] %a'a

of the conpone reg| on a ougn typ| ca

conponent regi®h i s asaigebledesiomain il A |°9mvieﬁdbeﬁﬁreen the candidate
functi onal |y @hdééﬂp@pewt ue of the proportion of -

t he sequences f the, r
conservative a ﬁasa%\%ﬁﬁ%qgrﬁ%??&] -l%ﬁmg%beu%t@@ﬁtél?%gmayora
refers to dwodpbidessayit-i on or repl acerfient of one

anin oAC%Gf'dﬁll { Pl ARAEID 6 th@Pleffr Bl oShirdinkA 1§Ibrmldieﬂra meffdd of screening for a
properties vvlthl n a pol ypeptide chain

c@@qmcthat ofodelatpy B YTy Oﬁérpoé’i?ﬁﬁ*ﬂ? & dqﬂﬁ@i ¥ e hgpomprising the
?e charged am no acid glutamc acid (Ski) for the
SI m

‘arly charged apgin nga&ldgza@'é@ﬁét'& cammémzm@&r%mm

be a conservati‘'ve am no-acil
used her ei fiteiedo er@wﬁ*atewiwec&sq'?éﬁ@d'daw opaeuTs fa gaid nglyepplide; and
vari ations thereof, refer to any and all uses which
renedy a di sease state or synpt ons, prevent the
establ i shnment of so di sease, or otherw se prevent,

hi nder, retard, or reverse the progression of disease
or other undesirable synptons in any way what soever.
As used herein the term"effective anount" includes
within its meaning a non-toxic but sufficient anount
of an agent or conpound to provide the desired

t herapeutic or prophylactic effect. The exact anpunt
required will vary from subject to subject depending
9 on factors such as the species being treated, the
age and general condition of the subject, the

:




15Figure 1. A Crystal structure of E. col CpnlO

(G oES) showing the anti-parallel 6- barrel, the
‘woado/ofssdsai rpin | oop and nobile | oop regi onBCI/ApAtR01278

is conprised of seven identical 10kDa subunits. B.

Ami no acid sequence of wild-type human Gopnl0O nononer.
Predicted 18 am no acid nobile loop in bold, italic.
Predicted 14 anmino acid roof 13-hairpip in bold,

under | i ne. (bFi gu?séaWQQfﬂfEﬁW‘Bf@isa'B?"WEﬁ!?%n Al.a- Cpn10

-and E. col | G obggfig Seldoinsd @8 adipeptide niap semprisesqadingd telled substrate
i nhi bition of LPS-lnd ce tlvatlon(an :

i ndi rect medgHeasige H%P%%‘%%!M{r%y human Al a- Cpn10

(bat ch ’ﬂfellggs%ﬂt cgwiosﬁ@talsg c%ﬂtk:xlnplﬁ%ﬁﬁﬁant?amhatﬁeS homblbfies, analogues and
results trom panel A as percent inhibjt

| UpigonastiaveaURt G LR HEF PSR 2pgin e above examples.

| evel s of luciferase produced with LPS al one. The LPS
al one sanpl esp@briidgheheeste efamdkdthe €pil0palyppridalhd

Curot i varT! Bl AR oAy gedrmar onbten
5ng/ m Li po pamgmdmg pronay bq qyetheticaly; p@gfcgd JFypicgjly g QS;Q\@LE a eukaryotic

gel s. Lape ggse.gnments for gel s Ato 0, except 14:

Lane 1, nol ecul ar. we k Aan h
60pg, 6pg, 3&@""‘"1‘“&&9&'5‘; 8"66"%%‘*5 = i e§pg°2‘%°?yE B may bea human
A. 4- 12% SOSsnFoNGiypepide connssingdls aine m@mgs gét forlh in SEQ ID NO: or
brilliant bbue of purified Ala-- n+ Cpnl0 (CHOO1l); B.

4-12% 81) 8- PAGE stajned with ssi il
bl ue of pur i wtaﬂaﬂwe@(ﬂa%@éﬁﬂ“” ('%23{ %ﬂ@ay be encoded
gel stai ﬁedbMdmmmmsbﬂimﬁm%mDmla@F@f purl fied

Al a- Cpnl10- EEE-cHi s 20/ . PAGE
W t hcpCOOFTaS s &(ézorﬁl}qgﬁ? Bg ﬁlf‘“’%f”iﬁglp ?th n£ 8du%atory ac%wty of
Al a- Con10- c#feni0 polypegtide 510y inyolee Mﬂg eptariad qf s Papsefide-

. Coonmssie brilliant blue of purifi ed Al a- Cpnl0- 1 F1;

F. 4-12% SOS- PAGE gel stained wi massi e

brilliant 10 bl ue of purified -1 0411;

4-12% SC8- PAGEh‘gé'ie ot b isfoesicasyo s ?OW‘FQ" AR “cludng _

bl ue of purjd Aot GaREekAyABY", Flrthdnadrd, valtions of the word “comprising”,

O i e o e

SCS- PAGE gel , frm/sm twikfyrehes wseshbasingh relntian tp (Gewid pelyngplides inchudes

the nol ecul rﬁﬁﬂv@ﬁaﬂbﬁﬁawﬁbrﬂhtmn@ﬁfw m@d«ﬁmn Coni0 is
. 4-12%5 -PA ned Cooma " of the
Cbrilliar bﬁ%ﬂt%i’faf ‘-‘F‘l‘"@ﬁ Wi g seope

SCS- PAGE gekmswidiye, cbolmepﬂnfemlatsds orenobaMylatedrﬁumm wdld dpe Cpn10

fied Al
0, el i Sl (i s
Epson GoEW‘MﬂE%WﬁR@%WW

Coomassi e bri | meemm ‘olypagtideimemy & pélymednaGipupldaniifoacidslitied thiether by

br 111 art B0 B0 PP ifeotle gt SRART &3 perppeaty b,
SOS- PAGE g%@WMWSWM%W%? "nplme@tm gy Gesiige a poron
purified G Figure 4. Effect of .

Al a- 0010, 1 EE- cHi s .an £
Al a- Cpn10- cHi s%gﬂe’ "‘lﬂeg'ﬂglaﬂ’ har%rg%rsllqsgwl%pr Figuble- sitanded
i nhi bition pdfmetl@ﬁdeon}dhmmtémw \nbmeomietbmtor nowp pridioauee ol natural
Al a- Cpri 10 (batch Cl-i001), Al a-Cpnl0 C-terninal

her ahi st1dine tag (Al a- Conl0-cHi s) and numerous

nobil e | oop mutants, Panels BID, F, Hshow the 15

results frompanels A C E, G as percent inhibition of
tuciferase activity (NFKB activity) relative to the

| evel s of luciferase produced with LPS al one. The LPS
atone sanples are the nmean of 4 replicates, all other
sanples are the nmean of 2 replicates. RIOrelative

light units. NM activity was induced with &M

Li popol ysaccharkte (IFS). - Figure 5. Effect of

Al a- Cpnl0 and Al a-41110Am on TLR4 signal ling.

Doser esponsbre i nhi b| t| on of LPS-| nduced I -11V-LTR




30 produced with LPS al one. The LPS al one sanples are

the nmean of 6 replicates, all other sanples are the
wrean7/@b342 replicates. CPS = rel ative count SPEEAU2006/001278
seconds. NPKB activity was induced wth

5ng/ mLLi popol ysacchari de (LPS). Figure 7. Effect

of Ala-CpnlO and Al a-0pnl043-barregl on TLR4

signal ling, Dose-responsive inhibition of LPS.induced

HI V- LTR actuckifiasoff "E‘E;Jﬁﬁ dheige- Aredermypinelides (Hnianetio the speciied sequence

CHOO01) -an daﬁwaﬁ@mé%&ﬁkﬁbﬁﬁheniﬁﬂﬁ&dm, Brigshempuidolificated. The terms

ot f or asc PR A AR ER o P PubBl i,

| evel s of |uc ﬁﬁ%ﬁf%ms"eo!@i&db@w@lj&f {he mbleduP S quéstindias bpproremuesi from fis
al one sanphsae,| mnhaﬁgrﬁs@@n&&n@awﬁﬂum@ma oabmnm%@@en that the

sanpl es are the

counts per ™ty Wom'g‘em*‘fqliﬁé@ﬂ %{%df’mﬁan%%“é% @"Bfeﬁaﬁc &y Wﬁ?rll?asm itis more
5nglinl Li mlpmmytheacanh atherdelividlaPS)ecies In the Bmgostien/@mple). Typically a
Effect of nﬁw gugafl@ﬂﬂctﬁpﬁ %Qorwfo@{bﬂ ERergf thI lc@@ct spemes compnses at

signal I'i ng. sponsive In

bitio
activati on’eﬁ a?ﬂqhﬁ% PW‘%@? oA DS of B%\P’@W”Hsec%éﬂﬁmes present,
but not s Cpgéderaly; @rsadsEntialjanel colbposiopnell tompriseensud Then éboairi0 to 80

anel A as o f bi W
?NFKB act i Q?ch 0? Wé%bmegéutat&?%e% pragém{nqﬁea%ﬁ?%m f MM%W&“Y’ the
pr oduced s@lﬁﬁi %Pﬁﬂlﬂﬁlﬂs peifigshie. esserfis) Pomooaselyy {eon@mingt erecigy gnnot be
the nean o&ete@tea Riflel coififosion bdohvemioRPtieldRAPleRisEIeroth the composition

mean of 2 re unts per

seconds; S‘B""& ets%'ﬁ% r°<f:la$m§’§w§ar§+on acti vi ty was

i nducedswi t h B gsadinerein he e ?@ﬁ@@ﬂwm&}@ tog wajyrity buf not necessarily all
Figure 9. Eyhpsh ré%fhon% @m@lﬂ&ﬂﬂa’wﬁ pride XotelRmidhy” IeRingld dddponent region of

ST et iouri o o

and X- is h@poan@nenPrgiel B:rsmwg. A mirfﬁcémm@defwmnhaﬂy’ lacking &

anel A a
I?NI: KB act ?i’??f?é‘fﬁ%gwh B dirdshcRdingitg-lybtCholy SRR thap felaln\Gbirokimately 50

relative to th evel s of | udf
produced WHE tL‘I’-‘@"%I B SGW?@WLéé%IWS"e@aWB]%?ﬁ?P@ typically the
t he nmean oéonﬁorﬂﬁpégmaa mByered [skuciomlyemd/oraimplionally adiva byevirue of the
e o 2 PR e S B tligloRbig, count s, per

HOII
seconds. NF ?' was | nduce

Li popol ysacchd§ aegn(“@mggvaﬁ\@@p%@% 5‘1@"”“@? fagcqseq)perem refers to a
Al a- Cpnl0 mﬁtuﬁnyorciﬁﬂacérﬁmﬂ ok lehido itld) o | ahétivey amBo seid with Similar

ot vart oriiktlih ERoitbpts F}ﬂ@ﬁ%ﬂ@%& i Forerampc e
G y- Cpn1o0. subeiioln oFhe o atnmamm@ﬂ {Gpoplamerniay caaged amino
percent | %dhmmﬂﬁw}mruwmmmhwdumn

activity) rel h 4
pr oduced wit hi% %ﬁ g?r%hé EIFL eﬁé?tﬁ%ﬁ"ﬁ'ﬁl’%ﬁl}{ é{d%ﬁﬁ)ﬁs lheraof refer io any
t he mean oind®l pespwhigareredy aglspasesiwie pr %Wnsege\aatéhetqs@bhshmem of
7.5 Meap Ofisedenl &Riﬂien%é BventOhiiRler: rekaf, @lt :b?é@e &R YRkySssRR bf disease or

seconds. NEKB acti nduc
6ng/ miLi poP% V‘g #MWSW wayw OEVﬁ'r gure 11. Effect
of Al a-Cpnl0 AmdseAheniChnitm- ﬁrvcﬁmmoum_ﬂinnmmw@imﬂa fheanjng a non-foxic

Dose- respoga,fg%gﬁffc;ehtrh%m be efﬂrhgéhf oi-bo dundiu%afggggwubsm therapeutic of

activation ﬁ?

A e o0, ROPRacy it e g e wl i s v et deponcin
A as percent inhibition so of luciferase actMy
(NEKB activity) relative to the levels of |uclferase
produced with LPS al one. The LPS al one sanples are
the mean of 6 replicates, all other sanples are the
mean of 2 replicates. CPS = relative counts per
seconds. NFKB activity was induced with

5ng/ mLUl tr a- Pure Li popol ysaccharide (LPS). 12

Rgure 11 Effect of Al a-Cpnl0 and Al a- Cpnl0- Aroof on
TLI T4 signal ling, Dose-responsive inhibition of

LP3-i nduced H V-LTR activation by human Al a- Cpnl0
(batch CHO03) and Al a- Cpnl0- Aroof. Panel 13 shows the
results thorn panel A as percent inhibition of




20 mean of 2 replicates. CPS = relative counts per
seconds. NEKEI activity was induced with 5rig/ml

wé 3obaoEHse Li popol ysaccharide (IPS). Fpeta 82085001278
Cpnl0 activity in a nurine inflammtory nodel of

endot oxaem a. Cpnl0 and CpnlO variants reduced
LPS-i nduced serum TNF-a, |L-10 ang |L-6 producti on
Sera from'LPS chal |l enged' (see Table 1, groups

5, 7, 9 ared it sushas tiepecieabeng fealsd  taaage mwa@mncond@pwyg stbject,
2, “4 6, t Sire é@rﬂ?&%&%&hm@ﬁbﬁxﬁg Wl mapaioneredut ing administered and the
in anmat O 0] es. usi.n ¥

Met hods) . rqeﬁ%gf é‘g@s]ﬁrg IDB]aﬂd/&X O%)ﬁwss nfgp%aﬁl?’i% sﬁ%%én exdct deffectwe
E, F) |L- ldhoay't oiwees fsveang gigdnotate din vanpreprieth éeﬂhf@mawm" may be
each gr?“%e@ﬁﬁ'@ﬁ @Noﬁgofﬁﬁﬁé Mﬂ%'aﬂ%fgbni i

anal ysis w

or ne
each data set .® qegpltt}géqnng%aéﬂ?apqg'é a{ppggg?sf]aqdw@la@:g§ !gereof refer o
I s indi catieebading dprdandeitgsthé fewd oDaivitd, penductianx secketion or furtetioning of a

2?6?;: S). rﬁ'o% &legfﬁug pl%éncfgl a;ﬁ@&@ B&e%é!@ %@B&n&&@@'\g@éﬁﬁon%énpmd tothe
Ref er enc esIeVﬁaﬂf) padivity, propigions é@@?‘@ﬁ% athgr %ﬁ@""ﬂﬂeﬂ’%%?' the absence of the

'rl)'rh ovid Eéi Wﬁ@bwt ethede AR ddhopimply mntmcaﬂ@ﬁ)f e eckcase or decrease.
r oughou i
descr ,g ptio ,'?é !aﬁﬂgir[cﬁ{& %@%@%&u@%ﬁfﬁm o0 u&gﬁbt (R3S resuit and may

di scl osed Hedragioningdie@ t hei r correspondi ng ami no add
and nucl ei ¢ aci d sequence | D nunbers. Genie nane

Feat ure Additi onal Featu 1 NQ. j D NO.
Nucl ei ¢ Acid SEO I D NO &F%ém"ﬂg"‘@gmw?ﬁﬁ‘
acetyl gf ed) Dpgge ROk ¢ 'stﬁ%re%ﬂf %&ﬂipafﬂo (@6@?1 Ehohg thmm Dérallet B-

- term nus Dng§ not | ncl ude i ni Ilent
2. Con10" (P el M o050 Moble R BI. (D oo soven
I ncl udes | itentichtalDiiagubiis.i B.rimine adid &quence of wild-type human Cpn10 monomer.

Predicied 18 amino acid mcbﬂe joop in bold, itafic. Pradicted 14 amine acid roof f-hairpin

in bold, undeiline.
20 Figure 2. Effect of Human Ala-Cpni0 and E.coll GroES on TLR4 signating. Dose-

responsive inhibition of LPS-induced HIV-LTR aciivation (an indirect measure of NFxB
activity) by human Ale-Cpn10 (batoh CHO01) but not E.cuk GroES. Panet B show the
results from panet A as percent inhibition of luciferase aclivity (NFB aclivity) relative fo
the levels of lucifetase produced with LPS along. The LPS aione samples are the mean of

25 4 replicates, all other samples are the mean of 2 replicates. RLU = relative light units.
NF«B activity was induced with Sng/ml Lipopelysaccharide {LPS).

Figure 3. SDS-PAGE gels. Lane assignments for gels A o O, except H: Lane 1,
molacular welght markers (kDa); lanes 2 to §, 60pg, 6ug, 3ug, 1.2ig and 0.3pg of Conio
respectively A. 4-12% SDS-PAGE gel stained with Coomassie brilfant blue of purilied Ala-

a0 Cpni0(CHOO1Y; B, 4-12% SDS-PAGE gel stained with Coomassie brilliant biue of purified
Ala-Cpni0 (CHO03Y; . 4-12% SDS-PAGE gel stainsd with Coomassie brliant blue of
purified Ala-Cpn10-EEE-cHis; D. 4-12% SDS-PAGE gel stained with Coomassie brilliant
blue of purified Ala-Cpn10-cHis; E. 4-12% SDS-PAGE ge] stalned with Coomassie briliant
blue of purified Ala-Cpn10-IFL; F. 4-12% SDS-PAGE gel stained with Coomassie brilliant

EHD'
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25

&A%E el sﬁmg’de &Hﬁ %{%asslébmhan’t

blue of punﬁed Ala-Cpr10-am; H. Pariial glutaraldehyde eross-inking of Cpni0-Aml (fane
2) shows 7 distinct bands on silver stained 4-12% SDS-PAGE gel, revealing the

. heptameic structure of the molecule. Lang 1, molecular weight markers (kDa). 1. 4-12%

SDS-PAGE gel stained with Goomassie brilliant biue of purified Ala-Cpn0-Aroof. J. 4-
12% SDS-PAGE gel stained with Coomassie brilliant biue of purified Ala-Cpn10--barrel
K. 4-12% SDS-PAGE ge! stained with Coomassie briliant blue of purified E.coll GroES; L.
2-12% SDS-PAGE ge) stained wiih Coormassie brilliant biue of purified Cpn10-NtermES;
M . 4-12% SDS-PAGE gel stained with Goomassie brilliant blue of purified E.coli GroES;
N: 4-19% SDS-PAGE gel stained with Coomassie britiant blue of purified Gly-Con10.

Figure 4. Effect of Ala-Cpri0, Ala-Cpn10-Hl, Ala-Cpi0-IF1, Ala-Cpn10-EEE-cHis
and Ala-Opn10-cHis on TLR4 signafling. Dose-responsive inhibition of LPS-nduced HIV-
LTR acfivation by human Ala-Cpn10 (batch GHOO1), Ala-Cpn10 C-terminal hexahistidine
tag (Ala-CpniO-cHis} and numerous mobile oop mutants, Panels B,D,FH show the
restits from paneis A,C.E,G as percent inhibifion of luciferase activity (NFkB activity)
refative to the levels of luciferase produced with LPS alone. The LPS atone samples are
the mean of 4 replicates, all other samples are the mean of 2 tepficates. ALY = relzlive
fight units. NFKB activity was induced with Sng/ml Lipopolysascharide (LPS).

Figure 5. Effect of Ala-Cpni0 and Ala-Cpni0Ami on TLR4 signalling. Dose-
yesponsive inhibition of LPS-induced HIV-LTR activation by human Ala-Gani0 (batch
CHOO1) and Ala-Cpn10-Aml. Pancl B shows the tesults from panel A as percent inhibition
of luciferase activity (NFxB activity) relative to the levels of luciferase produced with LPS
alone. The LP5 along samples are the mean of 4 replicates, all ciher samples arg the
mean of 2 replicates. RLU = refafive fight unlts. NF«B aclivity was induced with 5ng/ml
Lipopolysaccharide {LPS).

Figure 6. Eifect of Ala-Cpri10 and Ala-Cpn10Aroof and E. cok GmES on TLR4
signafling. Dose-responswe inhibition of LPS-induced HIV-LTR activation hy human Ala-
Cpn10 (baich CHOO1) and Ala-Cpn10-Aroof. Pasiel B shows the results from panel A as
percent inhibliion of luciferase activity (NFKB activity) refative to the levels of luclferase
produced with LPS alone. The LPS alone samples are the mean of 6 replicates, ail other
samples are the mean of 2 replicates. GPS = relafive counts per seconds. NFB activity
was induced with Bng/mi Lipopolysaccharide {LPS).

Figure 7. Effect of Ala-Cp10 and Ale-Cpn108-barrel on TLRY signalfing, Dose-
responsive inhibition of LPS-induced HIVALTR activation by human Ala-Cpn10 (batch
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CHOOY) and Ala~Cpn10-B-barret. Panel B shows the results from panel A &s percent
inhibition of luciferase activily (NFkB activity) relative 1o the levels of luciferase produced
with LPS alone. The LPS alone samples are the mean of 6 replicates, all other samplas
are the mean of 2 replicates. GFS = relative counts per seconds. NF«B activity was
induced with 5ngimi Lipopolysaccharide (LPS).

Figure 8. Effect of Ala-Cpnid and Cpri0-NtemaES on TLR4 signalfing. Dose-
responsive hibition of LPS-induced HIV-LTR activation by human wild-ype Cpni0 (baich
CHOO1) but not Cpnio-NtermES.  Panel B shows the results from panel A as percent
inhibition of luciferase activity (NFxB activity) refative 1o the levels of luciferase produced -
with LPS alone, The LPS alone samples are the mean of 6 replicates, all olher sampies
are the mean of 2 replicates.  OPS = relafive counts per seconds; SD = standard

“deviation. NEKB aciivity was induced with ng/m Lipopolysaccharide {LPS).

Figure 9. Effect of Ala-Cpn10 and X-Cpn10 on TLR4 signaling, Dose-responsive
inhibition of LPS-induced HIV-LTR activation by human Ala-Cpn10 {batch CHOO3) and X-
Cpni0. Panel B shows the results from panel A as percent inhibition of huciferase activity
(NFKB activity) relstive to the levels of luciferase produced with LPS alone, The LPS
alone samples are the mean of 6 repiicates, all other samples are the mean of -2
fephicates. GPS = refative counts per seconds. NFKB aciivily was induced with 5ng/m!
Lipopolysaccharide (LPS). '

Figure 10. Effect of Ala-Cpn10 and Gly-Cpnil on TLR4 signalling. Dose-
tesponsive inhibition of LPS-nduced HIV-LTR activation by human Ala-Cpni0 (aich
CH003) and Gly-Cpn10. Panel B shows the results fom panel A s percent inhibition of
lucifarase activity (NIkB activity) relative to the levels of luciferase produced with LPS
alone. The LPS aione samples are the mean of 8 replicates, al other samples are the
mean of 2 replicates. CPS = relative counte per seconds, NFxB activity was induced with
5ng/mi Lipopolysaccharide (LPS).

Figure 13, Effect of Ala-Cpn1Q and Ala-Con10-Aml on TLR4 signalling, Dose-
responsive inhibition of LPS-induced HIV-LTR activation by human Ala-Cpnid (balch
CHO03) and Ala-Con10-Aml. Panel B shows the results from panel A as percent inhibition
of luciferase activity (NF«B activity) relative to the levels of hickerase produced with LPS
alone, The LPS alone samples-are the mean of 6 replicates, all other samples are the
mean of 2 replicates, CPS = refative counts per seconds. NFKB activity was induced with
e/l Uttra-Pure Lipopolysaccharide (LPS).
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is located in the nobile loop 18 Forward priner- for

generating Il tripeptide Il tripgptide is |ocated

in the nobile hpapn Heo ROMRIHIO BY AEBHn1S- oot bh R4 signalling, Dose-
tripeptide responsive inhibition of LPS-induced HIV-LTR activation by human Ale-Cpn10 (batch
CHO03) and Ala-Cpni0-Aroof. Panel B shows the results from panel A as percent
inhibition of luciferase aclivity (NFkB activity) relative to the levels of luciferase produced

s with LPS dlone, The LPS alone samples are the mean of 6 replicates, alt other samples
are the mean of 2 replicates.  CPS = relative counts per seconds, NFxB activily was
induced with 3ng/m! Ultra-Pure Lipopolysaccharkde (LPS).

Figure 13. Effect of Ala-Cpn10 and Ala-Cpn10-B-barrel on TLR4 signalling, Dose-
responsive inhibition of LPS-induced HIVATR activation by human Ale-Cpn10 (balch

o CHO03) and Ala-CpniQ-f-barrel. Panel B shows the results from panel Aas percent
inhibition of tuciferase ativity (NFkB activity) relative to the levels of luciferase produced

. with LPS alone. The LPS alone samples are the mean of 6 replicates, al other samples
arg the mean of 2 replicates, CPS = relative counts per seconds. NFKB aclivity was
induced with ngfm} Ulra-Pure Lipopolysaccharide (LPS).

15 Figure 14. Efiect of Ala-Cpn10 and Gly-Coni@ on TLR4 signallng. Dose-
responsive inhibition of LPS-induced HIV-LTR activation by human Ala-Gpni0 {baich
CHOD3) and Gly-Cpn10. Panel B shows the results from panel A as percent inhibitions of
luciferase activity (NFKB activity) relative to the levels of luciferase produced with LPS

_ alone. The LPS alone samples are the mean of & replicates, afl other samples are the

3 mean of 2 replicates, CPS = relative counts per seconds. NF«B activity was induced with
Sng/mt Ultra-Pure Lipopolysaccharide (LPS),

Figure 15. Cpn10 activily in & murine inflammatoty mode! of endotoxaemia. Cpni0
and Cpn10 variants reduced LPS-induced serum TNF-g, IL-10 and IL-6 production. Sera
from LPS challenged' (see Table 1, groups 1, 3, 5, 7, @ and 11) or 'saline conlrol(see

25 Table 1, groups 2, 4, 6, 8, 10 and 12) mice were analysed for inflammetory-associated
cytokings using CBA {see Methods). The levels of A, B) TNF- a, G, D} IL-6, and E, F) fL-
10 cytokines were plotted with the mean of each group diSplayad (horizontint bar). 1-way
ANOVA analysis with Tukay's post-hot test was performed for each data set.  Slatistical
significance in the data Is indicated in brackats {p<0.05) {see taxt for detail). '

30 Figure 17. Diagram of the N terminus of AcetybCpn10, Ala-Cpn10 and Gly-Cpn10,
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Typi caliy t heAs disdpresriterepoBud svaeptiigs of iieainyepion may comprise one or

bi ol ogr Ca'ma?ecémuw oo pdcfiorB OERRAs Wishidiiube mhefmwoﬂme fbile loop

which it is St ept id
be betvveerfe%&‘] q‘? '%Légﬁ@ﬁ‘t‘eg?%‘op' g 0" hate/ amino avid
| engt h, bemmmmnafmylm rinde b taboobie 160D Oegiony fvrcﬂxmgwthm\ the tripeptide

| engt h, REf meélq&&@e %rn@r&&n%mﬁ@gnaé%ma%@ﬁbﬂ% bélpeptide

| engt h, amn
| engt h 20 AI ‘?@F%Wuwiamwvﬂbﬂ{ﬁ oRs nptrraﬁwm%@gm%gctm‘w In an
bet ween ahmgiatide dubodnipatite Cobitanivepidaabamiialniatke irg mbbile loop region, .

Cpnl10 poly, y&%%\pﬁ )Ja]@ﬂs bﬁﬂe %élfeht{xl%et%m !ﬁ@»ﬁb NQ 3 0124\, ar! the roof -

C-term nus on ofr. su
of one or WM*WW‘WP@PW@M@#@@%W@%'“% \P&NOGW

al so fall gmdrbéﬂnm h@b;léafaupsma)m pkipinheions, Re@atple as exempified by the
i nventi on. chg‘?i" 0ol 1 I n accordance with the
8 pory

present® w?%‘ﬁq pept| des -may be produced
U51119 st andaksnefied mwmme@nlmwd%@aﬁﬁmnwhmowww P-heirpin ase

mol ecul ar dafingd SoiMe bR of 1Ad RqubRdel andkBENCris@I dtrid@REof the E. colf Cpni0,

cxampl o, (N J0 BB L b SR A BB g o conto

at, Ml ecublppeptihsam prepicied f bie shdar ftviswf asvnesivatiorsf Gant0 sequences
Spr i ng ,Harghin el Xﬁh’tﬁe oaﬂs%ﬁﬁlo@ﬁ %reﬁbf&ﬂﬁ@é-dnﬁéns@bb protem structures.

Current Protocols In eouMr
Assoc. and™§fle e,p,vppngql\/g@p ¥ ﬂ“’l@%’%‘}/ 1"%@\%8@ EHﬂ'fan regions in

descri bed eulraryhmﬂ(:pmnp@gtpe;ﬂﬂesmaihmrsjlghmdﬂosmﬁdoﬂisl ot .
78: 603- 607) , t

570 22037. 25 O‘%a@m\a‘ga@ét‘h% ij%%a efeh BhR 3 Juatg similar sequences,
Chem 280: 4gngrl nomwepgdeesea%awpvaémomsw {gaie biologm acivity in
purification 19 methods for CpnlO pol ypepti des,

al though the skilled addressee will appreciate t hat

the present "invention is not Iimted by the nethod of
purification or production used and any other nethod

may be used to produce CGenie for use. 'in accordance

with the nmethods and conpositions of the present

i nvention. CpnlO peptides may be produced by

di.gestion of a5 polypeptide with one or nore

prot ei nases such as encl ot _ys-C, endoArg-C, endoelu-C
and st aphyl ococcus VS-protease. The di gested peptide
fragnents can be purified by, for exanple, high
performance |iquid chromatographic (1-1PLC)




The purification of CpnlO pol ypeptides of the

i nvention may be scal ed-up for |arge-scal e production
wowogeessss For exanpl e, as descri bed herei n RERAU2006/001278
present inventors have to devel oped a *process for

t he production of large (gram) quantifies of highly

pure, cHnical grade Cpnl0 pol ypep—tgj des by batch
fermentation in E. colt 10 pol ypeptides 0o

t he presermmme, dihep rﬁhﬂse’a@’ﬂ?@?qe S%E“F“r' 3y sharRyet least 50%, 55%,

variants tder e5af 7094175%, 80%, 854 @0%,86%, 96%, S staor seviesaatandd idently.

met hods of,,| I

o100 " pholh o 88 pkind 55 e Y5 ol 3 bns
such nol edid isentivayA bomobogue isyyrictis 8 peivpepidedpin @\#ﬁfﬁgﬂ siqeies but sharing
solid ppasﬁbﬁﬂ% b %Mneoﬁlﬂ%ﬁéi Wineten 8 acirineyweihel o@@ﬁorﬁmy Mlypeptide
(St eward, Young, , Solid Phase Peptid

Synt hesi s. 5&‘2’?‘?@ ?Eﬂ’h ) Pierce Chenical Co., Illinoi s

USA (1984).  Further the gemcvaginf’ also driiudes saligime o $rermbpeoites of the
conprises ﬁﬁ&oﬁ‘ %ﬂb@ﬁ'ﬁe%ﬂﬂ %ngﬁé” afdla @gﬁepﬁ?jé 8 a derivative of a
am no aci ds or su

rot ect am n
growi ng peftipegide ohise 'ﬂ"enbpgf ﬁ?hl&fh(p&fﬂ&?ﬂve PGS ﬁt@plont pﬁie%%ﬁq%ﬁutmn of
or car heXydne @f @R Miinot dels, fsighsihat atai polppepiiic detiiss substantially the same

prot ect ed . ' I, ino. T o
pr ot ect e b, Stk WiR! EniBhAkE ST BBl TRRrs o 3 susttuton or
I nert sol i replasesibeftons pming add; iy daetienamien 4gidi v s@gﬁ, a@eﬁﬂ% within a
the next aiglyppideehsh (hrialy BRumeatiepaa)havi ng the

b ot ect ed and TR LIAIT o S bp ifRerp 4 b e i
t he amiwle heeink bretenimsmepreersion pp}gaegj%mgecplg mgtnagwdes @ constituent
removed frpng & bdnSiRRVY ¥ pdfreatide eitheiten 3€ vaflark Ble6tl Eypicaly the

Fort h. - Af CEEPieStRs Gt Re syt R 0 Bigplte o ion

l'i nked, ariyis peenaiitvenin Fhp paplicedadgmeg Mgy beibriweem aighuti B to about 150 amino
necessary a@ﬁé’h%ﬁ%ﬁ BetRabR RS to hb%utﬁmrﬁ%i&%!ém be%l:elaﬂ/abom 510

or concurr oduce th | YPePLi d
Ari no. 261 OB §B S LT PERFBLAPR A0Sy BEne a6te  kngh,
ef fected bwemmw the| peptidevimrentBaylon bawees ebotittbde ebopletbsiming acids in
skilled in ,;gﬁe rel evant art. For exanple, am no acid
changes may “be effected by nucl eoti de replacenent

t echni ques  whFRIHC pobeeriides rosied aldhm N-pasyer Cieamiaus by fhe agdition, defetion
subst i t ut i g substkutighot bre @f mekeanitoctin aekueedsidyeritat aboar also fall within the

non- conser he proviso that the proper
r eadi ngﬁqf 3 Eﬁx@)pﬁaséﬁgﬁmﬁéd Exenpl ary techni ques

i ncl ude r drefewendiCad@nesi s, site-directed
mut agenesl s, ml da@:ﬁﬂklﬁ lwip thie Qasmememb:edpm polypeplides may be produced

pol ynucl e

of sel ect g%'h z:qﬁg g é@g%@ ﬁ@% &x@rﬁoﬁg g g‘%rw el known
engi neer ed ﬁ@%tﬁkﬂm i thsrarte l‘ﬁﬂ!ﬂﬁfﬁe rB3ythe ghtaingddor wrample, from standard texts
pol y Meras Qu@na shindrRR et L Mviecuiar Clon dn@d) Cofd Sping Hartor,

Ft e Al o ot e

of the CprigfepakWiktpinetdmeesTaRi rifelhofs geseribed in Morton ef al, 2000
| munomody)al Q) YeltHid radob- EGTF Pantens), g5 g.%&ﬁhé?rf 271)1?&)3%22043 and

present invention na a any._ one

P echnt quedbTRBHL 08 Ak i BRHeT-A) aeaarbls o e puraton
exenplified herein i munomadul atory activity of CpnlO
pol ypepti des nmay be determ ned by neasuring the
ability of the poll/peptide to nodulate signalling -
fromthe Toll-like receptor T1R4, for exanple using a
| uci ferase bi oassay, and typically in the presence of
a TLFI 4 agoni st such to as lipopol ysacchari de.
Alternatively or in addition, inmmunonodul atory
activity may be deterni ned using other assays in
vitro, ex vivo or Sl vivo, for exanple via

nmeasur enent of NF-KB production or the production of
cytokines in cells such as peripheral bl ood
nononucl ear cells. Polynuol eoti des 15Enbodi nents of



Specifically, the nucleotide sequence encoding the

Cpnl0- Nt er nE5 pol ypepti de of the Invention nay be as
woShofd@idh in SEO ID NO 42 or display suffi cp@niuz006/001278

sequence identity thereto to hybridise to the

sequence of SEQ I D 110:43. . .The nucl eoti de

sequence encodi ng the Al a- Conl0 pgl ypepti de of the

i nvention may be as set forth in SEC) ID 110: 22 or

di spl ay sufiditod ientpnsiemlypepies, Eitheugt ihe wkiteth eddestsse wij appreciate that the

hybri di se , f | Deld0: o
i o o itgh SRR 8/ nchE b o o wed v
pol ypept i dahepiethod eay hausprtio BpiuRED 18 &F e ngaqordpnse i T pefhods and
SEQ | D 140;0/fusidns g tfeipkaayht Miaftioh. dipeitipepsidss wey inerotiuber Hyidiggstion of 2

et et o O e AR o SRR 0 oo
pol ypept i duaphysocriseVagmitansee Nt Gigestod yenvde Ergmeany cap b PHified by, for
I'n SEC I D ddfiieifigteridihaibd i@ shithbibgrdpRodiPER SuRinges, |
FTIE R Otk xR T
Cpn10 13- beesie rbduptioh burgmegst Fatexaoble.tah destriaddenein G preeept iyeniors have
as set [ Orﬁdageidtpgd aﬁﬁ:{pﬁo&%ﬂtﬂé&oﬁ@:ﬁﬁoﬁ l@’g@(@ﬂaﬁ)\’q@ﬁ%& biGigRy\ure, cinical

sequence identlt ereto to hybridise to t

sequence oﬁm%éﬁ‘ig@'@i@%ﬁ?bﬁ%@x’mﬂ%‘a%OB’é sequence

encodi ng the Ahato poigibptitend teSrosat inehtiopais yolbas Iraginentsodnd varianis
the inventy iEda ' }%Eg}lgﬁn d chem
di splay su ?%ﬁ%%?‘gh?nggz%n_cedl égr']]?ai“%'ﬂet her e ﬁ%{% phace chermisty
hybri di se ¥ kpows ie daigedh owingsy skiping B \EST ST e molectles may be
Bglclygglto 1}:5 idgsymma;anmiwﬁng mwd?oémpmuecfiwqmu&s of ftewgrd and Young
50 D" o Gt i, o YaR4, B, B chlke Hph iR Tt Ecn) P
t her et o t oChepiseliCai BeoissUSA{1%Bfe sequence of SEG ID '
NO: 81. Then gudgrhient] S§naeR wRhcEcodpethagaqlchial addition of one of

Al a- Cpnl0- | Fl _pol ypept i.de J VRN & AR, - .

Set rorn P ul SRFRBUSE ek g“iﬁ"i"%é%%% FadERpaBndit Typcaly

sequence i elidertibet gmincherrearbexy!tapuin gibibe Brétsening Guid jgeprotected by a suitable

sequence oﬁmﬁgﬁ él’&{).l\nﬁ’lg Grotecied amino abi 9 NGNCAIER attded 1o an inert solid
oding.

equence enc e a- Conl0-111 .polypept]| f ]
 The T nvent RBRvT b RsakiFe ARG b po gy BEER b SocBlnce e e

190: 38 or etmplmestyry fearinb orxialbonyl) gseg eultnhivepraleadiethand uxder condtions suitable

thereto t Ofo%mdg%esﬁni&e%ﬁa&? 6 GHRARE obllp iSHE lelndP irckBthis newly

The nucl eot] de Sequence encqodi ng,t he \
Al a- Cprit0- ddded g sww?fﬁ@eﬁmwwaﬁw I8 Aty pnd so forin,
be as set AfprdfithsidisirSERQine Brids@avé Oceo linket, @ Fesogining frdtdcting gratps, and #

sequence | | Lo i -dofild LBty ¢ the fi
sequence ooy TSRO § Bpetuin d Gty topoduce th
encodi ng t#¥RERIdE. Cpn10- cHi s pol ypeptide of the

invention nay AkRoatid siehgeb Gr CoMO polyiptdes RayNBls diBctal by technigues wel

di splay _sufficien 4 i '

nybri di o TR E B ES AEC M, g, g hances may
nucl eot i debasaiientadihy sudentise @plagmem dechnjgies ahigtinclude the addition, deletion or
pol ypept i dgihdisitich P R BRitiat(@msewhiv iritiof AbB-ciERGREY under the proviso that

invention and may be set for .n,S 4 5.0

di spl ay su ip{:qpﬁfea@@qﬁaé’ﬁc '%'Mpt 5&3@@%%@5@0@% Incude. random
hybri di se twageteeis,s igulintied miag®Ed, | dijonuwlb@ivermetales . or polynuclectide-
The nucl eoti de sequence encodi ng the CpnlO- ar oof

pol ypepticie is contenplated in the present invention

and may be set forth in SEQ 1D NO:7 or 8 or display
sufficient sequence identity thereto to hybridise to

the sequence of SEQ ID NGO ? or 8, The nucl eoti de

sequence encodi ng the Cpnl0 p-barrel pol ypeptide is
contenpl ated 25in the present invention and nmay be

set forth in SEQ ID NO: 10 or display sufficient

sequence identity thereto to hybridise to the

sequence of SEQ I D NO: 10. As for pol ypeptides

di scussed above, the term'variant as used herein

refers to substantially sinffar sequences. Cenerally,




30 pohnucl eot | de sequence variants may share at | east

50% 55% 60% 65% 70% 75% 80% 85% 90% 95%

a7 &is 98% or 99% sequence identity. Al spci/AGiodgied27s
within the meaning of the term"variant are

honol ogues of ph/nucl eoti des of the i-nvention. A _
honol ogue is .typically_ a polynuel eotide froma '

di fferent specjes but,sharing substantially the sa i
qeti vi y. eBge fdgipaysn vt  S5HR. AlisD ralet B 5pf Frgpeng o
i nvent i on eagineered resiricton et zymepditas &nd ihe Pheneteey didin Racknent

refers to a nﬁﬁ!g@ﬁe?aﬁa%f%rﬂﬁbrﬁdau&@ heaay bf&ecvam patpepﬁaes of the

constituent or i's.a constituent a nucl eol [ de .

o T he | Ry e R hreoa e naransitob e FRT polentd Testng o
not neces smiinbiodniater adtidty éanthe pepopss lof/reptsknd dsentidnimal be via any one
retain bi j L\ t , . .
o 5" cxodb HeSB CHANA YouTo 1 o LABEN i v
PCR pri mermmunpieodaiateny Al chenpidnoleeaides sy be degAnged by measuring the
pol ynucl eqpiinder @é péipepiticanidias sigraliagl foar atdiiel neepery TLR4, for

be synthesiz b her . f :
cher cal segmﬁﬁag‘%fasaﬁﬁ’%iﬁa%a&iéﬁﬂﬁ@%{we,n?%‘etvﬁ@é&?%&éﬁw&am sueh
and f r agnaafiropalyseacksdde. pbiiemativalioor readdiseadimmynompgillatory activity may be
product i o@etaﬁinmsh?@ﬂéﬁssﬂwim&'e@mﬁh i, foimilcuisaseasurement of

known to ose skilled in the art. .t cordi ngl )
present i h@%‘ﬁtqr%ﬁm%ﬁ{ E’W"S‘Fﬁ%‘ o&qﬁé{g%ﬁ@l c%%tél eg:yg%r@ﬁb?ai blood
f ragnent s nigasadbatgefiss he sequences of the

pol ynucl eot i dggy@eofp® i nvention for use as priners

and probes. I'ganucl eqtictes. are shart. ret ches  of i
nucl got“’l de re @B‘@E‘““Sﬁiﬂlea%‘?s@t P&"E%Q@V'F%'Sﬂﬁtfglpgﬁ@a%ﬁea encading
anpl i fi catCpei poyperides ngs §§scﬂheta@b®€;Randt yanisa Andy frmemg of such
at | east %}%&m&&s.”ﬁ@h : ﬁdﬁﬁeﬁu&h&séﬁ&hﬁbwﬁﬁm@@%@ﬂ&j H@Ssetionh

in length, re typically out, 16 to abhoyt ,SOis ...
nucl eot i ddsSEHD g priee ‘}P%%PB%?’W&‘?Q]; sqq%\peengqnﬁ[yj@ergo;g hybridice 1o the
sequences sgjuencasisaQicend:eage.h, for exanpl e bet weems

about 10 nucl v, ' _ .
nucl eofl des, %@ﬁﬁgﬁéﬁﬁﬁﬁeﬁﬁw%&*ﬁgﬁo ni0-NtermE5 polypeptide of

on .0 ogous. -
sequences tetiypnlionmayye pysehipBrin 8 LRMCHR o depey SI%@Q}B@F segience idently
honol ogy (iRR@UECHBRISE BEREbdu:e dEEMBMMISequences Wi | |

| argely be d r 1, n i ) - —_—
hybri di zati on SFFW 8%%@%%1%‘:0%@ #‘?@%@0 ébh%epﬂde of th inveriion mlay
nlic] eot  dde exsgUTedESERIB HOZRor dephyiisof agmenga santly heretp  ybridie
a 20 hemoknggqehceetdEanpnegs. ant of a pol ynucl eoti de '
di scl osed herein under conditions of .| ¢ t i ngen N
medi um stri ngﬁ‘ﬁe %BWE ﬁ%??%%"ﬁ%‘ﬁ%@@‘?gﬁﬁ%%ﬁg{’ﬁmﬁ@g%ﬁ@ invenion
hybri di zatapbe asosetiiodt o SEQ iR HODerdispaycuificianbsequence identity therefo o
hybr i di zabjdeRhd GRS P6echPRG2E N 2 x SSC, There are
nuner ous condjtions and factors [ own'tp those
okilled in thte e 'F%enﬁﬁn%@‘ggﬁ%l“&%a‘wt%mgprg‘ﬁ% of e
t he st i nieenton ndy bayab setddrin dt SEEND NOET of disptai suifsienttsbapence identity

| engt h ang, : ﬁél% Bposi tion) of the
nucl ei c a?}erg@:tdgfygwgé' ybrisg#}@gd&%ﬁgﬁg%gci fied gﬁgl elc,
aci d; concentManYclgaiod pequsare wCosiR AT B-hapshpeipentieof the invention
such as t ey py &Seiiath 0 SFQIMs RO e dipldyGafivient sdquencd edehiiyaliverelo 1o

sul f at e, . I ; [ t -
terper at ulr P e EAGadaFeLipRbro, A8 BbbE it by e A
steps. For exanple, a hybridization filter nmay be
washed twice for 30 mnutes in 2 X SSC, 0.5% SLIS and
at | east 65C (low stringency), at |east 600C (nmedi um
30stringency), at |east 65C (nedium high
stringency), at least 70C (high stringency) or at

| east 750C (very high stringency). - In particul ar
enbodi nent's, pol ynucl eoti des of the invention may be
cloned into a vector. The vector May be a plasm d
vector, a viral vector, or any other suitable vehicle
adapted for the insettion of foreign sequences, their
i ntroduction into eukaryotic cells and 23 the
expression of the introduced sequences. Typically the




30 B | ynphocytes with oncogenic DNA, or transfection
th Epstein-Barr virus. See, e.g., M Schregj
Wé’tzﬁ‘” ¥ i doma Techni ques' (1980); Hanmmer | |]F1é§§‘£?2%g(1’001278
"Monocl onal Anti bodies and 1-cell Hybridanas" (1981X
Kennett etal., "Monoclonal Antibodies" (1980),
in surmary a means of produci ng &@thybridoma from

whi ch the gi-&%ﬂgl tpu@é tid@ gfqb(ei fft\%l'\tﬁﬁ nglluﬁﬁe% se{afam/ iﬁ%ﬁfﬁ) NO:29 or

or ot her s er pe
24 | ynphoc yisafsy sofiriest t’ﬁ@@nﬂﬁ id@ﬂW fhaeto dviidine tphe SpTwaRRARPEQ ID NO:29.

hg Pter 'o;]m? E i's Zg'frﬁéﬂnhdibo@e &ﬁqﬁémnbdd!ﬂ thé BGLATO BolypeRtidR@i the invention may
gr i gi n- spedffT get fg%,s{l %ﬁi}nﬁgg&lﬁ& Hglﬁgl?ygﬁfqeﬁtépa&é}cgﬂenw thereto o hybridise

Hybri donas ipthesiyehcgf SEMDNGSI.onal anti body useful in

pr alctlt ci ng th'?ne'nﬂé{é%[?dte'sedﬁe embdaﬁra{elpna@obm pbxipemiae of the invention
aptriity O | Nmunor eac esen

factor Sandhay s sehiorh I"t%ﬁa %“’Bﬁﬁ Br ’?‘a%%’g’g?"f ﬁ%aence oty thereto t
transcript !r@mbetamsequmpeufsealawgé& cells. A

monocl onal ant 4 i (ol Chbtlnck BncBlifiGh A E10R BaREABLH e inntion

i nvention can nonoc

hybri dort dnﬁytbaﬂ%s%@ﬁébm@mé”ﬁﬁﬁafttﬁﬁpléﬁ 'ﬁ%ﬁf@ﬂ%m Pty terto o
cont ai ni ng I‘?brhm’dlﬁmdmnEMSE(}sleas .es anti body
(0]

| ecul f .

ol ture s i NEARGRALierh AR T ABRGRI e o poyiice of o
peri od suf fiventiohmay asrastspiciorihyim BEQ) DnD:40pr tisylay sutficient gequence identity
the ant i bodyediih RBhtie %o thetbderich & SER M NUAO. The

ant i body- cont a n| n d| um %&Egm?&ﬁﬂ,ﬁ&gﬁ%{l}g% e of the invenition

ant i body® nol ec err i sol
wel | - known rsaydhas qanw in SEQ 1D 80HR IorAfispigy suffipfert sequgnge :dentﬂy thereto to

various pr ﬁﬂwﬁﬁxe@%df%dibmt whi ch may be used
for the production cl onal fi
pol ypept Pdes ofh& ‘?'n"é'eq iﬁ‘%?ﬁ{ Q?rfa"wg'Pg E‘P gb 'ﬁgﬁf“f‘m}'&% p@m’gontemplated

anal ogues Tiitin the preseRionverkibrean meyhe gt FOﬁimm SEQ ¥4 @ 5 or display sufficient
pnlyclonal ankiBady; ﬁé?éfo't&ﬂﬁnd@@ﬁ the é’éﬁhéﬁ?é oBSIRD NO® or 5,

- immuni zed by I n ectlon W t
fragnment or an oyaRide SRSt Bﬂ“ﬁ%&ﬂ‘ﬁ&&ﬁ@@%ﬁ"’%&@“ﬂ S ConBmplated in
limted to takibettdnventiorcand napbs set ditie GPSEQDANST, oredt a display sufficient

Further, t hsg?uéggg %Ye&%hbrﬁls&o 6 sé‘qﬁél&%?éﬁa PBINOT or 8,

analogue t he

an, |
“carrier, e.g., W@@Wﬁﬁ?ﬁ%@ﬂ‘ﬁ{hﬁ priiihe "EHUMHBFWWM
l'i mpet f}sanu@marpw@enmoenuoﬁl R0 may Ber §a0 fogh ROFEOVBrNGIOnm yiistley sufficient

used to |nc

including b Y%%%}S d%%ﬂemwdﬁg%ﬁ&%a{qgﬁﬁ& corrEINggg and

i nconpl ete), i Awiorroyslidss desusedzalong) e ipH ag used herein refers to
hydr oxi de, sﬁ&&aﬁ@mﬁsm@t béd@en&édbﬁde PoiriscidvideSsequence variants encode

120 T O g R 00 G e
dinitr ophermwnuclmﬂ&: WBEQ#WBI’&NB payshese el least ARbn5o%el P S556. s?ﬂ%. 75%,

such as BOGod.bixgi, biog o6 08% 7%, Seetek b seditfloe identity. Also included within

thynebaclerlun1 arvu Cr

anti body cd¥f rglqagl H e 3ﬁ'ﬁ‘f‘ﬁ¢%'ﬁ E%“’[??)‘e%"f\?@ﬂﬂ‘zﬁi{e%g e nvention. A
t echni ques Hemaogoe istyplodipa ponucledils dysa diiarent species but sharing substantially
| Munospeciyfdd g%g&ﬁﬁ&ng of anti bodi es may include, but

are not |imte radi oi munoassays, EL1SAs
(enzyme-1inked i munosof bent assay), sandw ch

i mrunoassays, i nmunoradbnetdc assays, gel diffusion

preci pitation reactions, imunodiffusion assays, in

situ I mmunoassays, Western blots, precipitation

reactions, agglutination assays, conplenent fixation
assays, 30 .immundl uorescence assays, protein A

assays, and i munoel ectrophoresi s assays, and the

li ke (see, for exanple, Ausubel et al., eds, 1994,

Current Protocols in Mlecular Biology, Vol. 1, John

Wley & Sons, Inc., New York). Antibody binding nay

be detected by virtue of a detectable |abel on the

primary anti-Cpi 110 anti body. Alternatively, the




Agoni sts and ant agoni sts In addition to specific
antl Cowl0O anti bodi es, the pol ypeptides of t
“f()rﬁf'g%ff%ﬁ and fragrrents and variants ther eg(fe'rlg{ng)ﬁﬁ&tlns
parti cul ar| y useful for the screening and 25

I dentification of conpounds and agents that interact
with Cprtl10. In pitiabl e desi ralke conmpounds are

Cpni0.  Such coHBNNEY MO CAE Py h frr R hipald. e em
inc r easi ng 4rapmdnt’losidrs ng nmrc pmm@awiqz g e@piics @ r:ons‘muent or is a constituent
| mt monodul af gqjtmucgs&ab Y tﬁe\/lpve,%wﬁ t AR &rmﬁy;maéonawa ot necessariy

exert their e VILIEtu
direct (fomeadieangde HQMPWEP:&‘)‘C"(S%H"T WSE‘?“"W gﬁqf{agﬁqm mal, for
30Conpound sxample H3 uliungh,a hetridiatidnerdbe & BCR mirer. Jbd fraghénhmay be desived

Cpnl1l0 poly

conpounds. A eRORLReL Wé@@%“ﬁ@é“}aﬂ"@'@ﬂﬂf&a%ﬁ%n%?m ot
be i denti f imgansiipr exanypierchesical gypthesis: olypd gwenfion and fragments
| nt er act | O%GMQraiéale Qbdadn BB YroRRiief emmnerodsienging techniques .
standard c e |tt|v i d ntgeq'ﬁg assays or two4lybrid

assay syst ° e siklied in exanpl e, the two-hybrid

assay i » a yeatkertisgyetic gessot invenigs sememalyiey elipanpaiotides and fragments

and Song, 3269k, ¥n¥ léqﬁéi‘ahés)ﬁf #5 8nioRbtdeke 86 tnbdhbon for use as primers and

Pakes. advanCitie OSBRI Homarhor g PSAAY sutbi or e
transcript mul@:l acmcmumtm wactiprsr sughxasnfiRe typicalie being at least about 10
DNA- bi ndi ng, %&%?&u&fom%'rﬂ%’&ﬁd& IPRAR AR }yabnut 15 to about 30

tivat d
nvent i é, neﬁfeov%@d%%b b B oV of e o e
activation betwmuabmom rublentides amisseverabthéusana huckeatidesy fat ese in detection of
fused to ay bt aﬁ]& fﬁyﬁ%%l%ﬁ%m%' %E\%‘ Mﬁ%c}ibdi}%equenoe

? ?23 Imgﬁ: GODE&M palggen qun@g apgely Be #qp rpp%d #}f]ge strmgency of hybridization

DNA- bi ndi n@orﬂm&hsﬁ@tt paviadisr the nci&anw nequenbe fisodas a probe may hybridize fo a

transcription

|t r ace ofionaigd ¥ el & dbAnGHaRe eBlR Wicher condtions of ow
transcript |S@m9@ﬁl,@ﬂl§lp€iﬂﬂ9ﬁﬂ°bﬁfﬂ‘ﬁbﬁ'i‘"ﬂ@ﬁ L@g@ﬁ@"%ﬂ?@'&?"%ﬂd’m@s
by the trapgg %rﬁ&ﬂoﬁﬂi@'hybﬂ&iahd@bwmed at 500C A 4 £8FTCat Thelays numerous

ffinit h
gl n IoI |n In gy p;rc{’ rﬁém %#%% y&@é(om@% %ﬂp&‘?‘“ i §'[E &'{d{raav be empioyed to
pol ypept i detasine sifingericyef eybtidiastion. B mﬂmﬁ%hﬂgﬂtﬂﬂd Qaiurg (BINA, RNA, hase
thereof , W%a{mﬂaﬁmhm@hdcfers 86k 198 t@b@mw @e&rﬁ&ﬁﬂea@ﬁd, concentration

oy a0 ®) ol il er BRI R R T8 it Ao o emice, cextan
pol ypept i deiatey mmme gycoheter m‘dﬁﬁenmm exsperstare ¢f & diytuidizadion and/or
fromthe cql ?@g bfaﬂn?ﬁd:zamlﬁhérﬁwaévﬁshe@mmfuraommuresm

e 00 2 4 b e ol B v

. sequenci ng 2%
nodi fi cat i eingaficy), ldeasti69G énacmmthigh girence, iﬁ[esst & fhigh stgikgancy) or at
may be gen%&t,@gg}aiym%mg%g? Cpnl0 pol ypepticle,

e

fragnent or vari ctabl e t%? such as
thesd

al kal i ne phospR&#rE embpdimenis; Rlrugeghis iventign relle cloned into a
| mTunopr ec ivgtok.attie @éb’toﬂﬁasd@%qiaarﬁwbclblya 2! Vet vh grgrotharsditable vehicle

e e s B R e

Cpnl0 pol ypeptide with a candi date conpound and a
suitabl e | abell ed substrate and nonitoring the effect
of the conmpound on Cpnl D by changes in the substrate
(may be determ ned as a function of tine). Suitable
| abel | ed substrates include 25 those | abelled for
colourimetric, radionetric, fluorinetrio or

" fluorescent resonance energy transfer (FRElI) based
met hods, for "exanpl e. Cpn10 pol ypeptides of the
i nvention and appropriate fragnents and variants can
be used in high-throughput screens to assay candi date
conmpounds for the ability to bind to, or otherw se
interact with Cada These candi date conpounds can be



5 antibodies, |ow nolecul ar wei ght peptides, nucleic

VAF 085028443 N0N- pr ot ei naceous or gani ¢ nol ecul eper/av2006/001278
Potential nodul ators of Cpnl0 activity, for screening

by the above nethods, nmay be generated by a nunber of
techni ques known to thos‘e skilled jn the art. For
exanpl e, various forns of conbinat6tial chem stry may

be used to gg @ﬁ{;@ﬁ:&; &Uﬁl@ﬁniréﬂﬂceﬂ GBquRRRd kffﬁsmé@ the veclor is a eukaryolic

Tagnet o+ 2B Ui iy AR HEScoblA e B eeD ilpoos uh oo
may be useda pronaimde bnbenver, Hoone !nxrngims@s, plyapetylation signals and transeription

pol ypept | degyminkfASigaks. and variants and conputer
predictions used to generate possible nodul ators.

Conposi t fons and@pdt es of adninistration: Cpn10
pol ypepti des arfte petayiniahioo|poddes apfbodidsethit nelestivalyondntaythe Cpnil

be usef ul a& bee?n&e? %r 9'9%*'“? m&gﬁqt 5 %e;[ rhgsf@%,ﬁgﬂ{seaﬁal |aﬁaﬁ1gues thereof,

find use, 9 entin

di sease or %&B’ﬁ’éﬁ Fﬂ%@ ipolpdes i ja@cRor ipipd é‘bl APhisioad éi"?‘??&"aé chimetic,
t her ﬁpe ut Ib Cianbnisefsingle thav Fatirapnents, 8 aisk Bxptesammlitaryl | Avtibodies of the
to the su

are anerio| Gepy RSN o S0l RAGARL L En RS regments
response | norgnabgewgBp@e: . By way of exanple, such

di seases and c @iy amiBodBte bréva}etlﬁ'@n mmie%gbﬁs o@ﬁ’dgméﬂtsfbf the Cpni10

i nflanmat ory. di P

el erosi s, TEYPBRRERTR ARty f Bichl o Bt g Prfinomotuary
i nfectious atvpansr prger prowisirale Sirdsan An aiastic PP palypepiide conteins at
viral i nfeckisodhout SQRPIErRY labeesiRBab ARG k@Al | y usef ul

o Lo b A 3 gy s

di seases aritiosg shittidtin thasrtarfer eromple R lasit-@uiio menoskingitaptibody, iypically
?2 Seﬁ?.t ggo%ﬁt&rﬁnﬁabg&goﬁ? P bé’ﬁ GaR ’dﬁ{ | ’B@rlra éeéchnology deseribed in
al so be useA’G‘P" Ap%@'? é‘é‘l”?'c ﬂ‘% eﬁéﬁo&g"sﬂ m!.abnraxory,

the presentNY.{1g88)t i on aI so contenpl ates net hods of
treatment usi ”91 ésHé%zl?e FORD bSdamiid e m&%ﬁ@rﬁpﬁh&&r& @Bdkd toward Cprio

phar maceut i cal ositions congrl si n
I n gener al P"H’Zﬁpﬁdﬁb f i iprpRs iageais & Agpd quf@repfnany technigue that provides
accor dance fou titdpridaaionat baibele meiécubd iy cprtiesgsdi ineMeatiiromnay be used.

Tha o EOMA A R A M .
art and zacc8pH548T (197Rkyasi wal |ag die torpshiathrisiee the j hemany Broell hybridoma
accept abl e reohsidue GRozbdli u@mhmmatfyoroua?dawam)} and the EBV-hybridoma

Co t

POt b e oo Rty o '%ﬁbo%ﬁn& 38, b B s
t he parent @@carWtThﬁ%m@Jg-% Natl dgqg.ﬁwam%ﬁﬁummmahm progucing
Z I(rj ml Ef ; f‘?‘; fcﬁluﬁé!{chn bereled Wt%mmbm{er thé?lg%s{%n such as direct transformation of
e g o s 1 et Dl or o ShcP i, e BB v, G o0 M
in any gi véohrexerr etualp t*Bybtiemn Tethnigues'e (1850h nHasmenlingb etr 2o f*Monoclonal
factors, i nghddlisak f&ﬁﬁ%ﬁ&a%@@@éﬂk&ﬁeﬁﬁ&ﬂ%@@aﬁ%bﬁ&% (1980)

treated, the severity and

the required d’ﬂssé@@a 3 PpRgs ﬁéP’f’ﬁ“‘E‘ﬁH & YRAam JTeMdict) figemonocional
del i vered aniiiodyhie ppdicettai rmyeloma che otbéif sl pepetafting loel fine Is fused with

compound. In general, suitable conpositions may
be prepared according to nethods which are known to
those of ordinary skill in the art and may include a

pharmaceutically acceptabl e diluent, adjuvant and/or
exci pient. The diluents, adjuvants and exci pients
must be 'fficceptablel in terrs of being conpatible
with the other ingredients of the conposition, and
not deleterious to the recipient thereof. toExanples
of pharmaceutically acceptable carriers or diluents
are demneralised or distilled water; saline

sol ution; vegetabl e based oils such as peanut oil
safflower oil, olive oil, cottonseed oil, maimoil
sesane oils such as peanut oil, safflower oil, olive



29 Sonme exanples of suitable carriers, diluents,

excipients and adjuvants for oral use inclu
wa 40? /q2?3dﬁi d paraffin, sodium carboxymnet hyl Cg‘?ﬂ%ﬁ%@%‘%‘””s

nmet hyl cel | ul ose, sodi um al gi nate, gum acacia, gum
tragacant h, dextrose, sucrose, sorbitol, mannitol,
gel ati ne and In addition thase oral
formul ati ons may contajn suitable flavauring and, . »
col our | ngs MRS DRREHITEREPRR o & a0 RSHTPRR vih & recogion
capsul es nmHysabisnong pbrieh Wérdoh o eicmoitondisctas.ue han asgin-spetific DNA-binding
gl yceryl . t.ear at [ d W Gl 6l icing this
di si nt egrat’i o%.tﬁe%o? ﬁykgﬂgﬁ%“;ﬁr%&sm@yﬁ@g{@%rnc ugeélﬁl M o
enol | i ent s, invenien e Kentfed by ol a5its fei m@u"afg%%‘t"@,fhe present recognition factor
gr Iesgr ;/aJ i \eﬁfmemm@ndmgﬁm FedtReschpidrbieEiviyg: IRgR odls :
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- agents, di 'h?&iﬂ&ni?a ﬁé&ft LRy bhD lmo@sm b 618 antigen speciicity. The
preservatives, .|ubricants and/or ti . .
B bl o bioHHEMHARR urSRE b 2 g R e ytrdoma o
st ar ch, 1gumstataiyaadipinmolsige o e apdipnnEeentbody-containing meditm is then

car boxynet hyl.gel Hil Sffe/RoiBils XS HaY bShfedol@@hy well-known technigues.
Sui t abl e -sweet eners 1 nclu

Ne de sucrose, |actose,,,

gl ucose, aspar FEPREY. HieTe S VEIRLG Rr ."feémmf'%'ﬂﬁ“& B hich may be Used for the
- di si nt egr atprodgriagrpysiorialtoibodis odpntd paifpeptiesaf thdipvention, or fragments or

ety cel | s Gas tRBlol /il RMicichlol GHRTIbolydbh niBdd vrious host animals

xant han gum Dentonite, algin,c acl E of al@arir ol |
Sui t abl @5 di % b FEnUNERd) by duiecion Wity 8 LPniQ gpiyepisg of a fragment or analogue
mangi tol, dedef, @ieinghBDrot inttedie ledbbits preies, ratsabheep, geals, efc. Further, the
car bonat e, Ci ; ;
St tabi e 11D SOUHRA bR Pl Aot WI0B RABRR)n rmunogeric
oi | of wi ntetigfr e@nbovieheerumyausi fBRAe ool Jipk pempeyanin (KLH). Also,
fl avour : NG yaroki ?@mr@ nf9 B4 dsBiDlo AEEHRE e Inmbholagica! mlsgouwmcmafng but not
or copo acrylic.acid r . 4 .
aci d_andi origdlp PR é?@fﬂ%@@%!ﬂﬂé%T'gﬁ?%ﬁ%%k%ﬁ%;“'"‘*fﬁ“m hydods,
zein, shef fautaconcigl abstances Sigh eslysolecilyr, SkIERI AP Salyanions, peptides, oi
ascor bi ¢ acr AL ARTE. Rt b o o e ool e
sodi um bi Sbﬁdm'ﬁ é“"né‘iﬁcl%‘jéﬂc'@e%mﬁq@ﬁm %r%?;rﬁ@%g%ieg%n parvim. _
magnesi um st eaBatening § dhardegred aititiody seisisnbeorceqmplished by a variety of
el Ude 1 ot (o 3 Wil PERGARUERBFOf Sntbodes ey
25Li qui d i dRFdS: o buto g "Qdﬂ‘f‘iﬁf’sh %f‘q{ a%n%i#ﬁ ?qnﬂrme-!inked
addi tion t dminimesoeiontv _essagegm&ﬁchaimrrﬂmaﬁwsc drminerediometric  assays, gel
Sui tabl e gy Lﬁ&%ﬁaﬁﬂr@aﬂﬁoﬁh‘f b Soi@lof hasay, it shu PivhoadBys, Westem
olive oil, peandt oil, sesanme ail, sunflower oil :
saf f| ower &, MERES regptions, agelgrRlen gsaye, | complement foatlon  assays,
paraffin, akiycioe@scaioy ashys, potahpd kmays, 20d ynmokoglectrophoresis assays, and

pol yet hyl e | l 5 ’
ol ytor of -1 FoXEF: oy Gl Rl SOARG tod, ORECOOORI o ot
t her eof . sdERinsppist: dnhe Witay & Senselnc. Bewyadi).oAnthegy tingingimgy be detected by
further corgugs st ShteGRRS Bioldh IROKHEG afFTHATY antbo®D Atehath@ly, the anti-

car boxymet 1P R TRAGRS oo e e BEGAG B8 sy oy or

hydr oxypr opyl net hyl - cel | ul ose,

pol y-vi nyl - pyrrol i done, sodium al ginate or acetyl

al cohol . Suitabl e dispersing agents include |ecithin,
pol yoxyet hyl ene esters of fatty 30 adds such as
stearin add, polyoxyethylene sorbitol nono- or

di -ol eate, -stearate or - laurate, poiyoxyethylene
sor bi ban -nono- or di-oleate, -stearate or -laurate
and the |ike. The enul sions for oral

adm nistration may further conprise one or nore
enmul si fying agents. Suitable ermulsifying agents

i ncl ude di spersing agents as exenplified above or s
natural gunms such as guar gum gum acacia or gum



. together with one or nore acceptable carriers, and
optionally any other therapeutic ingredients.

WOOXR a4 ons suitable for topical adninistrBET/8H2006/001278
Include liquid or sem-liquid preparations suitable
for penetration through the skin to the site of where
treatnment is required, such as ligd nents, |otions,
creanms, ointments or pastes, and drops suitable for )
i sadri ti ni €ageaitihigh iswanepriagiatabaliedy Akl eethods are gy j the art for

accor di N9 §eRetnh Sindiiy $SA Mimuhda¥s@yint 60 wilRdheGEIFB biitR@resent invention.

steril e aqueoys,of Q ~sol. ut | S ensi.on

These may be BF"&BEE\%S SQ}‘%&S&W‘ @?8'1%5 ?aﬁgg {l‘-ﬁg ?@g&]%%}xg MBthods anf} kits that
i ngr edi ent aré weliamouadp e e ouiphv siitdnihent tadetsetapaticively erapantly Cpn10
and/or fung 'acbngﬁglui@%eﬁstsua?%@é{@ﬁaatﬁéhb’a@ﬁdaﬁé i bk 3den methods and

preservative, a optjonally including a surface

active agefiPosions fof %Eﬁat'ﬂewd VSRS &'Weﬁﬁm{oﬁ@ﬁm’ﬁ'e
clarified by tihd amhddpifor thgnanistherent) ealset @gainsls 81 iCpEB [ pelypeptide of the
cont ai ner (W : gl dr S0 2
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for hal f atieeiLEr fragimens{hereq) hep bisdng qiinty o viglyatealsy than about 10° M, -
transf ep tforépEeraiaiars thinsb@MOBSePbrb Prefbret vl geater than about 107M

Exanpl es of |Gl L£i dal agents

sui tabl e f%lpgﬁﬁér?%%ﬁ%%eﬁﬁﬁd&g&g%s are '

phenyl mer cur i & ims phehlsinge a-fuiable preourtp! gipaidigedy according io the present
benzal koni iR lofd mgﬁ‘maﬁlﬁaﬂé%e amdotyGUsng Bk Herthenftion with serum free

acetate zs(04) 19 i Sol.V far . ’ . .

preparatio EGB%" ﬁ‘% F'V}’@g’b ﬁfei %ﬁ“@n%c%ubaﬁug{e@ ?‘g raorfnfitlsifp procedure
di | ut eds al iowtpotkting ebromatesphveard vipl y@t&ya_hon!remova! 5l5PS. obE instance, the
accor di Ng 4oty HayBs B8 26Haralodb/ RN il hrbrdifogkaBiy A then treated with

suitable fo ['icat]o o the skin.,or e An . .
Coti on ma qracf T, ndcthate o P8 st Ty s o, ypcaly
opf | onal | ybycoiot and natinyexchahgactromatagiaphy mants usetto tmove residual proteins,
T el S RIRBAS Tt abh, TAMe SRR b ARRY futfad an
or 11 nisrenpudng g fusalas 15 o8 Srercmiien T d bk preparaton
i ncl ude armaygminbe daiisodasti el filersd andyispendedt 0 cool t he.
skin, such asA@is@'aﬁdﬁ%B%on@é acetone, and/or a

as y

nmoi sturiser suUth erol, or oil such as castor
oi | or arachi & @idiion 10 épeciigyapikfrpsi0 wtiniiate Yrespolypeniiiss cllie prosent
accor di ng inentioh) andifagaeitand vaxken theet aRperticledy ussid for #le screening and

formul at i aps.. o [ j o _ ;

applicati o'ﬁeiw%ig@&m%ygygngég&ﬁﬂ{m X1 ngm?ﬁ@ ﬁi&% uir, desirable
active i noomppurdsters o thad modulgie, fesaanemogisineraacly of Spi0d. Such
al one or igRmsmhddt Y mEKials s REIREnEG NncreBsir@] inhibigh) & YRv@iing Cpn1d

non- aqueous f 1 ui Wi t.h I r, NON- ar.e ' .
The basts. MapeksnlobiiyC s BerESibolios B BT Bt § Bl by e
soft or | idjeiter agisackiof exarpplagingiog) pididireckidieration, a

Uch ad” al mop o whig i, 8 ofinse e i Sl soBoftes of e
su s al, " i S Y it

wool et ek ARty gatsouts % G 4B sy e, may be
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propyl ene g 5 gﬁ@§ﬁ.ion
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anionic, cationic or non-ionic surfactant such as
sorbitan esters or poryoxyethyl ene derivatives

t hereof . Suspendi ng agents such as natural guns,

cel lul ose derivatives or inorganic materials such

10as silicaceous silicas, and other ingredients such

as lanolin, may al so be i ncl uded. The

conpositions may al so be adnministered in the form of

| i posonmes. Liposones are generally derived from
phosphol i pi ds or other |ipid substances, and are

tanned by nono- or nulti-lanellar hydrated Iiquid
crystals that are dispersed in an aqueous nedi um Any
non-t oxi ¢, physiol ogically. acceptable and

nmet abol i sable lipid capable of formng 15 | i posones




32 carriers to increase plasma half |ife and thereby
prol ong efficacy (R Kumar, M, 2000, J Pham
wohmonmenst Sci. 3(2) 224-268). M croparti cl esr/henoes001278
been fornul ated for the delivery of a range of drug
candi dates | ncl udi ng vacci nes, antibiotics, and DNA.

Mor eover, these fornul ati ons haveggpeen devel oped for
various deli very routes including parenteral

ssubcut aneous Forsasmple; hivoiiid 3568% gt e PRseLaeredn asgRyystem (Fields
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suf f eri*hg- in an amount sufficient to
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of adni ni s‘{ UI P’%rhtﬁmfg" 8 ?“%ﬁ‘}% % tc%wghﬁogb%‘% e ahw bind to,
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Cenerally, an effective dosage is expected to be in
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5 In general, suifabls compositions may be prepared aceording to methods which are
known to those of ordinary skill in the art and may include 2 pharmaceutically acceptable
diluent, adjuvant andior excipient. The diluents, adiuvants and excipients must be
*aceeplable” in ferms of being compatible with the ather ingredients of the composttion, and
not defeterious {o the recipient therecf, :

10 - Examples of phamaceutically acceptable carriers or difuents are demineralised or
distilled water; saline sblution; vegelabls based olls such as peanut oil, saiflower oil, olive
oll, cotionseed of, maize ofl, sesame oils such as peanut oit, safflower oil, clive oil,
coltonseed oil, maize ofl, sesame of, arachis ot or coconut ol silicone olls, inchiding
polysiloxanes, such as methyl polysiioxane, phenyl polysiloxane and methylphenyl

15 polysoipoxane; volatile sficones; mineral oils such as liquid paraffin, soft paraffin or
squalane; cellulose dorivatives such a5  methyl  celiviose, ethyl  celiulose,
cahoxymethyleeflulose, sodium carboxymethylcefluiose or hydroxypropyimethyleeliulose;
jower alkanols, for exarnple ¢thanal or Iso-propanol; lower aralkanols; lower polyalkylene
glycols or lower alkylene glycols, for example polyathylene glycol, polypropylene glycol,

20 ¢ihylena glycol, propylene glycol, 1,3-butylene giycol or glyoerin; fally acid esters such as
isopropyl palmiiate isopmpyl' myristate or ethyl oleate; poiyvinylpyrridme* agar,
carrageenan; gum fragacanth or gum acacia, and peiroleum jelly. Typmally, the carrier or
carrers will form from 10% to 99.9% by weight ¢f the composttions:

, The composifions of the invention may be in  form sultable for administration by

25 injection, In the form of a formulation suftable for oral ingestion (such as capsules, tablets,
caplets, elixirs, for example), In the form of an olntment, cream or lotlen suitable for topical
adminisiration, in a form suitable for delivety a3 an eye drop, in an aerosol fonm sultable for
aiminisiration by inhalation, such as by infranasal Inhalation or oral inhalation, in a form
suftable for parenteral adminisiration, that Is, subcutaneous, intramuscular or intravenous

30 Injection,

For adminisiration as an injectable solufion or suspension, non-oxic parenterally
accepiable diuents or camlers can include, Ringer's solution, !sotomc safine, phosphate
buifered saling, ethanol and 1,2 propylene glycol,
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Lysate ass B Vi
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stearate steanc acid, soditm oleate, sod;um chlonde or tale. Suitable time delay agents

include glyceryl monosiearate o glycery! distearate,

25 Liguid forms for oral administration may contain, in addition to the above agents, a
liguid carer, Suitable figuid caniers inchude water, oils such as olive ofl, peanut oil,
sesame oil, sunflower off, safflower ail, arachis off, coconut oll, llquid paraffin, ethyleng

~ glyool, propylene glyeol, polyethylene glycol, ethanol, propanol, isopropand, glycarol, iauy
aleohols, triglycerides or mixtures thereof.

30 “Suspensions for oral administration may furlher comprise dispersing agents andfor
suspending agents. Suitaﬁe suspending agents include sodium carboxymethylcelulose,
methylceliuiose, hydroxypropylmethylcellulose, poly-vinyl-pyrrolidone, sodium alginate or
acaty! gleohol, Suitable dispersing agents include lecithin, polyoxyethylene esters of faty -
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agents. Suitable emulsifying agents include dispersing agents as exemplified above or
natural gums such as guar gum, gurm acacia or gum fragacanth. '
Methods for preparing parenterally administrabile compositions are apparent to those
skiled in the arf, and are described in more defelf i, for example, Remingtor's
Pharmaceutical Sclence, 15t ed,, Mack Publishing Company, Easton, Pa., hereby
incorporated by reference herein.
The topical formulations of the present invention, comprise an active ingredient

. fogether with one or more acceptable canmiers, and optionally any offier therapeutic

ingredients. Formulations suitable for topical adminlatration Include Tiguid or semidiquid
preparations suitable for penetration through the skin fo the site of where treatment Is
required, such as Eniments, lotions, creams, ointmenis or pastes, and drops suitable for
adrinistration to the ey, ear or nose.

Drops according fo the present Invention smay comprise sterfle aqueous or oily
solutions or s&spensions. These may be prepared by dissolving the active ingtedient in an
aqueots solution of @ bactericidal andior fungicidal agent andfor any ofher sultable
preservative, and optionally including a stirface active agent. The resulling solution may
then be dlarified by fitration, frahsferred to a sultable container and sterilised. Sieriisstion
may he achieved by: autoclaving or maintaining at 80°CG-100°C for half an hour, or by
fifiraion, followed by fransfer to a coniainer by an aseptic fechnique. -Examples of
bacteticldal and fungicidal agents suiteble for inclusion in the drops are phenyimercuric
nitrate or acetate (0.002%), benzalkonium chiorde (0.01%) and chiothexidine acetate
{0.01%). Suitable sclvents for the praparation of an ofly solution include glycerol, dilted

alcohiol and prapylene glycol.
- Lotions according to the present invention include those suitable for application to

the skin or eye. An eye iction may comprise a sterile agueous solution optionatly
containing a bactericide and may be prepared by methods simllar to those described ahove
in refation to the ﬁreparation of draps. Lotions or lintments for application to the skin may
also include an agent to hasten diying and to cool the skin, such as an aleohol or acetone,
andfor a moisturiser such as glycerol, or-oil such as castor ofl or arachis ofl.

Creams, ointments or pastes according to the present invention are semi-soiid
formuiations of the active ingredient for external application. They may be made by mixing
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the agtive ingredient in finely-divided or powdsred form, alone or in solution or suspension
in an equeous or non-aqieous fluid, with a greasy or nen-greasy basis. The basis may
comprise hydrocarhons such as haed, soft or fiquid parafiin, glycerol, beeswax, a metallic

' soap; a mucilage; an ofl of natural origin such a8 afmend, com, arachis, castor o olive ofl;

wool fat ar Hts derivatives, or a fatly acid such as stearic or olelc acid together with an
alcohol such as propylene glycol or macrogols.

The composition may incoporale any suitable surfactant such as an anionic, cationic
or non-onic surfactant such as sorbitan eslers or polyoxyethylene derivatives theraof.
Suspending agents such as naturat gums, cellulose derivatives or inorganic materials such _
88 sflicaceous sificas, and other ingredients such as landlin, may also be included.

The compositions may also ba administered in the form of liposomes. Liposomas
are generally detived from phospholipids or other lipid substances, and are formed by
mono- or multi-lameliar hydrated liquid crystals that are dispersed in an aqueous medium,
Any non<oxic, physiolugicaity_ acceptable and metabolisable fipid capable of forming
liposomas can be used. The compositions in Iibosome form may contaln stabllisers,
preseyvatives, excipients and the fike, The prefemsd lipids are the phospholipids and the
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to form lipasomes
are known in the art, and in relation to ihfs specific reference is made to: Preseott, Ed.,
Methuds in Cell-Biotogy, Volume XIV, Academic Press, New York, N.Y, (1976}, p. 33 et
seq., the contents of which is incomorated herein by reference. .

The compositions may be conjugated to an aray of polyethylene glycol (PEG)
derivatives. The adiiion of PEG 1o proteins (PEGyletion) is a well established method for
decreasing the plasma clearance rates of proleins, thereby increasing their éfﬁcacy {Nucci
et al, 1991, Adv. Drug Del. Rev, 6:133). Additional benefils of PEGylation may include,
greater stability of proteins, de&reased immunogenicity, etihanced solubility and
decreased gusteptibility to proteolysis (Sheffield W. 2001, Curr Drug Targets Cardiovase
Haematol Disord, 1:1-22), PEG molecules contain the basic tepeating struchure of -
{OCHsCHz)n-OH and are classified info groups according lo their molecular weight. PEG
derivalives are conjugated to profeins to increase thelr hydrodynamic radius and in
ganeral, their increase in half-life is directly related to the size of the PEG chain attached
(Shetfield W, 2001, Curr Drug Targets Cardiovase Haemalol Disord. 1:1-22).

The compositions may alsc be administered In the form of microparticles.
Biodegradable microparticles formed from polylactide (PLA), polylactide-co-glycolide
{PLGA), and epsilon-caprokactons {é-caprolactone) have been exiensively used as drug
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30 pi al i quot aken r ef
time poi ntPer WA‘SVWWWH’F’"@W@ eﬁ??%??ﬁ@éaé‘geﬁ?’fp?f%fv hgg%‘ﬂvme about
m xt ure chedmy teaboldptmg perig bodpluieighi p@ 2ehasr aboudl triig 1o about 100mg per

et O T AR AR e
activity ieodtigppioabest 3@"9% WWY B‘}}QWP% 24P boyhb- Q10 tasghout S0mg
i1l of 1150/9&\@ body Wedhngek ferueeabdul 5.0y to elpmeng paakg indy Béight per 24

i boyani ST ERBGIR S %‘ﬁl‘y@‘lfﬁ%%‘ﬁg‘?% R 2
cyani de. Thi oa"#ﬁiﬂﬁ“\@@, qnselipalies Jogage g ba wyto about 500mgim?, Generaﬂy,
col ouri et eamd dadage AREREEAD BEn 4o RAGYof ﬂ),dut@’&ltb absut 50BN preferably

foit d t th E
N trate. RIS SO BhE, e 2BlsRRT AR g 4 phnat, st mre
devel oped Wembwbmu% to iihowt 2@“9/.['6 @vqnmmpreiegbiy fheut KR 1o elppi@S0mg/m?,
reagent (1%s@ew>ﬂnfof@rprefe&bwﬂomasﬁaam5@%%evl v onitric

ASO1 i m I 06 THEED: e IR B raa splfiRd B guton of e

fol di ng r edisshiestal. f ol | ow an exponential incline in

rhodanese io myﬁw én@io@ﬁ‘é%f&’@i%ﬁ?s‘ﬂﬁﬁo% aWtﬂahhéépﬁﬁa! quantty |

to a maximumyireld rhodanese.

anount s of 2WSBAENg Pk r"ﬂ‘b‘?fa‘#@g‘@‘eﬁ EY) @ﬁ ,ere é\né extent of the
l'i near r el didch@BRmii lbeing t&at@tbmetome chuté breltsitesn ardministatiom ersléhe nature of the

tivit , .
otV o B Wbl bl k" 280 T S s Bk v
GreEL. (14n@fl\)enﬂ°ga!ie®a@%d (ie 400 nM. At
concentrationg mnfalsﬁipma@arazhwme%mMskntIEMelammthcowseof

nssay donsirae b d8b fnter #0547 %@WW% i
t est sanpl @b phdaysugsn beaseastpined by ibose élﬁfl@@n ¢ aft siva gonwﬂonal course of
Geni e st anghaies dfdnindiodds, 140 nM 260 nM 280 nM and

360 CS. Rhodape CtIVI ) ST

measur ement s E %‘ﬁ‘"’?ﬁ% OEO&%S Ve@'@" a}sg ‘éaﬂ e ([, agtpipigiration. of a
poi nt's ar epoliugidigresieoding ERTCH N @phsm!n@tﬂamdmdeozj@rmﬁmﬂy aperably
as a sujt ahks tdﬂeﬁ&ﬁbfe?ma% ag Bokptide Ebi@éﬁ&hr 19 pHotfloed following

SRR, £yl g e

cal cul at ecadmbisterediasubicly hlawectr, (The vesiot may bé 3 plasaidurentn), a viral vector, or

Fol | owi ng i

For the 207 T RIS LBALIS o isn A3 AR eq B frosusion
activity aﬁae%wwmﬂd ﬁB%’@FeB‘SQH gdha aliogisad sgqugnces. Typically the vector
converted to a relative %activity based on the 100%
standard. Qutlier data points are renoved by

conpari son of duplicate nmeasurenents, >30% devi ation

bet ween duplicates |Is considered 25 unaccept abl e,
Utilizing the acceptable data a linear calibration

curve |Is generated with five standard concentrations

0 nM Cpnl0 (0 % Activity), 140 nM Cpnl0 (BO %

Activity), 250 nMCpril O (89.3 %Activity), 280 nM

Cpnl0 (100% Activity) and 350 nM Cpnl0 (125 %

Activity). Rhodanese activity (le CpnlO activity) is

pl otted agai nst Cpnl0 concentration. For correction

of assay bias, the %activity values fromthe test




(Sw ssProt Q04934) = 76, 100.5 g/ nol and Bovi ne
rhodanese 1 wier (Swi sProt P00586). 33,164.6 g/ not.
WHOE23398 hows the refol ding activity of theP€BAYRH06/001278
pol ypepti des on a batch by batch basis and cal cul at ed
as a percentage of Al a-CpnlO activity, Table 4:

Refol ding Activity of Gonl0 pol ype¥ti des Cp3alo

Pol ypepl i d
Al a- Cpxx10

S St 4 LN Wt o

Al a- Con10- AFYERCeHSINRS A ISTRale. A1 BEEISE: (Posgmp indipn tes, plyedenyiation
G 0ES 109 Algaei<Cariil@mddhiptidn ffnination sequences. The nucleic acid construct to be
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25

30

administered may comprise naked DNA or may be in the form of a composition, together .
with one of more phammaceufically acceptable cariers.

Those skilled in the art will appreciate that in accordance with the methods of the
present lnvention Cpn10 polypeptides of the invention may be administered alone or in
conjunciion with oﬁe or more additional agents. For example, a Conie polypeplide of the
invention may be administeréd together with one or mare agonisis capable of stimulating a
TLR recepior such as TLR4. Addifionally, the present kvention contemplates combination
therapy using Cpni0 polypeptides of the nvention in conjunction with other therapeutic
approaches io the treatment of diseases and disorders, For example, Cpn10 polypaptides
may be useful in the freatment of viral diseases which are responsive to therapy with Type !
interfarans such as IFNS or IFNa, and Cpni0 polypeptides of the invention may be bsed in
conjunction with IFNS in the irsatment of autoimmune diseases such as mulliple sclerosis,

For such combination therapies, each compuonent of the combination therapy may
be adminisiered at the same fime, or sequentially in any order, or at different times, s0 as
to provide the desired effect, Altsmaively, the components may be formulated fogether in
a gingle dbsage Wit s a combination product. When administored separately, it may be
preferred for the compc;nents io be administered by the same route of adminisiration,
although it is not necessasy for this fo be so.

The present inventioﬁ will pow ba described with reference o speéiﬁc' examples,
which should not be construed as in any way limiting the scope of the invention.

Examples

Example 1: Genetic parameters used for the production of Cpr10 polypeptides
Table 2 destribes the genefic parameters, specitically the expression systems, {i.e.
plasmid names, antibiotic selection and host cels) used for the production of the Cpn10
poiypeptides Histed balow, ' :
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d élgg Cpnl0-1 F%! Et he
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Example 2; Process for preducing Cpni0 polypeptides
To further define the production process of Cpn10, Ala-Cphi10 is exempiified below.
with regard to the production process.

. Fisslly, a heal-inducible expression plasmid encoding human Cpni0 with an
_additional N-detminal alanine residus (Ala-Cpn1C_pPLES0) was obtained Hom
Somodevilla-Torres et al. (2003, Prot. Bxp, Punf. 32: 276-287). Then, the plasnid vector
was fransformed into the £. colf strain XL1-Blue {Stratagene), and a master cell bank was

established from a single selected clone.
Ala-Cpni0 was then produced In E, coli essentially as described by Ryan &f af
(1995, J Blol Ghem 270; 22037-22043). In addition, the material that did not bind Macro-
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The ami no acid sequence predicted to conprise
Ala-Cpnl0 is set forth In SEC ID NO 21. A synthetic
wioNAeBeeience encodi ng Al a- Conl0 (SEQ | D NO: 22i)/A v86/001278
insetted to into the pPL550 plasmd at the Nod and
EcoRl sites (Sonodevilla-Torres et at., 2003, Prot

Exp. Pug 32: 276-287). An SDS- PAGEs.gel show ng

S?; Isglnf ij' F? ?p E’%@r @w%& gﬁa%@&% rpgg_g g!f S%g;%mse an§ t‘rllen Gel-Filfration

Al a- Cpn10- {ébﬂeﬂiem Pangishan &mmm@qMMézpmﬂm % refd TiiscHGH (ptt 7.6)
conpri se ﬁﬁéﬂ%graél ér swa% SRR tinrdugh ghAdrcﬁisc.S\ﬁ@ alP2 ikl Mustang E

NO: 41. A s nt uence en

I N
Al - Cpn10- BFTOFEES oy bR HBFURHER P BRiSSP el opgreton, Am Ao, ML
i nsertion o Nb. MSTAIES) (SRR i aﬁqmmarﬁ WESERAEDTNCZ R purty of

(Novagen) Gy ‘h@Rrbdh fe S8%,  sDF 20 Aaefurepavon oo prr

enabl es a @t erm nal hexahistidine tag to be pr esent

on Al a- Cpn10. i oBRE AR 0Gelpeplaas gt s ahi @Dipts £ oof
A a %210 SRS bR %Pageﬁmgﬁﬁglr{dﬁ@&%g%@nwé&ég 2001, Coll 107 223+

t he nobiel e.’-.‘aab[d@ia n@ghcan) (L%E@Ont@m@ﬂmpmﬁ wigpisEonined by ﬂ'*e Limalus
generate t gy g féwuﬁerkbm&meﬁé.@@ & k0,03 EUimg of purfied
Al a- Cpnl0- %ﬁ Ssﬁge i . A synt hefémlmc DNA o 9 pime
sequence e 4 AI a- CpnlO MI (SEQ I D NO 25) was

i nserted i nt o ThehalhpfiLl O CpHisokipehides obtkined fivh dua chroBustitn| process as
sites (Soggbgr.% g#@a%éﬁ&sﬁ@'abﬂc@%@ﬁd@éﬁtty%%&ﬁbsp@&ometry As

Petit 32: | s situated

the. i dai BT tﬁée s g Pt o e onSaere pagseament
resi dues (one at either end) of the nobile | oop were -
retained to join the NNtermnal fragment wth the
C-termnal fragnent and ensure proper folding and
assenbly of the heptaner. An SDS- PAGE gel show ng
purification of Al a-CpnlO-Am Is presented in Figure
. 30. Partial glutaraidehyde cross-1|inking of

Al a- Cpn10- Aml (Figure 31-1, lane 2) shows 7 distinct
bands on sliver stained 412% SDS- PAGE gel, confirm ng
the heptaneric structure of the nol ecule. An anount
of 580 pg of Al a-CpnlO-Am in PBS (pH 7.4) was

I ncubated with 0.01 % (w w) glutaral dehyde (APS) In a
total volunme of 300 pl at 25 0 for 30 min. Reactions
wer e quenched by the addition of 15 pi of 2M D s-HO1
(pH 8.0). An 42 aliquot of 100 pi of the reaction

m xture was resolved on a Superclex 290 HR 10130 (CE
Si osci ences) size exclusion colum in phosphate
buffered saline (PBS) at a flowrate of 0.5 m Si-'
The peak eluting at the sanme retention tinme as the
non-cross-finked Opnl0 ofi goner was collected in two
0.5 m fractions and subsequently anal ysed by

SOS- PAGE 5and silver staining. Al a-Goole-drool 7
am no acids were deleted fromthe 13-hairpin region
(SEQ ID NO 13) to generate the 95 am no acid vari ant
desi gnat ed Al a- Cpnl10- Aroof. A synthetic DNA sequence
encodi ng Al a- Opnl10- Aroof (SEQ ID NGO 27). was inserted
into the pPL550 plasmd at the to Wol and Ecol4l
sites (Sonodevilla-Torres et al., 2003, Piot EXxp.

Purl 32; 276-287). The amino acid sequence of

Al a- Cpnt O-Aroof is set forth in SEQ ID NO: 26.
Further, the pol ynucl eoti de encodi ng this pol ypeptide
is set forth in SEQ ID NO27. An SOS- PAGE gel show ng
purification of Al a-CpnlO-Aroof is presented in
Figure 31. Al a-Conl Op-barrel isThe am no acid
sequence predicted to conprise Al a-CpnlO-p-barrel is
set forth in

‘t




SEQ I D NGO 28. An SOS- PAGE gel show ng purification of
Cpnl0-p-barrel is presented in Figure 3D. A synthetic
WONRO¥Biténce encodi ng Al a- Cpnl0-J3-barrel ( Y2806/061278

NO 29) was insetted into the pPL550 plasmd at the

Nopi and Ecolll sites (Sonodevllla-Torres et at,

2003, Mot. Exp. Purl. 3t 276-287).57An SOS- PAGE gel
showi ng purification of AI aaPnl10- 13-barrel is

presented in Figure Si. - Cpnl0 The amino acid
sequence prigkif %t Qpeﬁffwﬂwﬁﬁf%@d @eyre@ﬂmfw Cpel0 gebpeptides h
in SE() tDNO3—~7 Mo di ng

d y-Cpnl0 {SEQ 0 31) was T nserfe nto tlhe
pET30a plagnmid. An SOs- PAGEmgea3 how| messilai f ifcat i on

of G y- ConY QL &mds PrESENngegils F gu fis31% X Gpnl0

The am no @ci d sequence priedicted compri-se$X- Conl0
is set. fordh in SEQ | D NO:|288714 synt h 87 £0 DA
sequence elEodtntg X- Cpn10 |(1b&@.31 D 14107493 was
inserted i fto the pPL550 fl asm d at {he Root and
EcoRl sit e Al xoi0laMt 1 | a- 10R60 et a_gz{)m—arot. 0
Exp. Put/f§ 32: 276-287). |An SOS- PAGE gel show ng
purificati ¢RAjPCpnfe-aRed0 | g ipzesent ed] 102006 gur ¢ 3M

G oES The ani no aci djsequence pledicted t
conpri se E{ AbelhniGpdns1 ( SWHSSHEE ot POBBBOY is det
forth in SEQ 1D 14Q0:11. Alsvpthetic seqguerce

encodi ng & 6BLHEEQ 43 IH)W@'@) waplU8fERrt eq i nto

the pET11 & plasmid . An SHEDS- PAGE gel showing
purificati ﬁﬁ“@ﬂ G oES i s predRedt ed i h®Bfre Ak
Cpnl0- Nt or acguencel predicted to
conpri se ChABFRRISHIES i s [40887F0r t h | HBES.SEC IfD
NO 14. The] WW

repl aci ng rCerpd &I . AGQN;’ REL-9 of ! n X-1Cpn10
(SEQ ID -t N4 F—eotij G OES
(SEQ ID NO %%BPX’E% 21 sequeﬂgg encou ng
CpnlO- Nt _er Lﬁ}#"ﬂﬂﬁéﬁu NO-: 36‘?‘33 1 ﬁ'.‘Bf)c(}r —tjo t he

pET23a pi a ) 5- PA gel sho ng purl fii cation
of Cpnl0- Ni} ‘ . 0
Exanpl e?- f Cpnl0
Mut ant s of § op

(crucial to interaction wth Cpn60 and therefore to

protein fol dm;;:e\aewmnﬁrmhtﬂc Bié’asgdytttf‘&ierrﬁﬁé’ inHfsRonfbfiulatory
strengthen the interaction_of e nobile |oop with

Cpn60 (See Exanple 6). 15T OYRERiRSp Al.a- Cpn10

ka)t iant pr ?t ei nmfuiNomedulator} Qetitfyfor mﬂnlu' miypepiided werhestbd ubkey the AAW264-

ability o

Cana()] auflTagh elfs U0LERY Sonital 2 i bfipe o poponion

vitro, whiNe RQT@UEQOWO@% | s aseay.cithe prasends nfeimomﬁmﬁ@de (LPs),

(see Tabl eq;@dsures the abi %&F@ﬂﬁ%} ﬁt@vén&ﬁ'rﬁ:?&hi%ﬂd&ﬁ&twé iﬁﬁeef to modulate
-l

afflnlt E-cHis for GoEL is indeed

signifi n?‘i?r@[“?gé’%g’@ BT Hst to the protein .
fol di ng assay,RAWASI-HRAVIEAIC Cellb ary eulithbd in 1B prdskiee of G418 (200 mg!m!)fnr

i nhibiti ong

mtants (i 5 8338 Bhor %ﬁ&ﬁgﬁ%%&ﬁﬂmﬁaﬁg dg&rmm gl @%ﬁé«dn‘é&mm in 75 cm2
nodul at e TiEls Ereparalaboreginikwiichenhausen, Germanydi RAW2AE-HIVATRLUC cells
t he Al a- Cogdy, ; [ (AR i

t herefore %p%gi%agbré’ﬂsiieﬁg%?e?@te& B?é uﬂ? Q@o@? a{@ﬁk%ﬂ:ei in 24wl
i mrunonodul atory activity of Cpnl0 (see F| gures 48,

D, F and H. 25Exanple S- Ala-CpnlO-Arnl does not
cooperate wth G oEL in rhodanese refolding



To confirmthat the nobile | oop region (and therefore
Conan) is not required for inmmunonodul atory activity,

wiPdiizgfs aci ds were del eted from the nobi | epd8B2006/001278
region (SKI 1D NO:12) to generate the 86 ami no acid
vari ant designated Al a-Cpnl0O-Am (see Exanple 6). The
am no acid sequence of Al a-CpnlO-38M is set forth in

gE |Q| .l tD y ’\?o"?afeﬁ ,‘g"é"{)ﬁ{"igﬁm ?@g@g*‘???é@?“dm@&ﬁ gr@!g LFﬁSJffomiEf. 8ol (Ca No. L-
Cpn60) i n R SiAD DL el it L B é&;@- Yool Siin

POSi tive cormtB4hyivobbrwén dsoRedimsiererdistied sveteri and Sitved aialo® in glass

assay and resulited i YA . 0 .
3 he ackuAtyyRlp R Joud ebtelighy fneadd el 83 18 1on ves
activity, vigouisyaoiees telwetquats whisdakem dipn]ives pradneubalpd with cells for 2
GroEL and ﬁ@ﬂ B0 Suic ¥ 29 SURAHHCDE Aol ARG, Aher 2 h
during the process of protein 44 lgelenc% Bothé’g A

Al a- Cpn10 BgHeRtion Ko @ﬂ'ﬁiﬁ@i-@lﬁ%’efﬁw‘"ﬁﬁg{;&t luclterase asspy. (Lyclierase Assay.
th a?gg ﬁllomgﬁ'i Rﬁﬁr&%ﬁ?fgﬁ@ﬁﬁmn Luclorgerpdiety Bas me;asured u?ing either a Tumer -
s P10 G DR o) DU b 88 Y
RAVW264. 17 4 Hhowrter TGRE).UC | nhi biti on assay side by side

with Ala-Cont 0. In this assay a luciferase reporter
is linked indirectly to NFic.13 signal transduction.
ltlggB iL-s t PeEﬂmle Analysicol S6¢hiajiirine ethiyroidpni O elypeptides ysing an in

. Luciferase acti\ S
light units (RLU) or y’k%%’ﬁ#‘é“%%?e%s%@%’ﬁ%ﬁf{&@@%w ,
dependi ng on {Theeability ot G 19avoaRtties o aebasdnolepuiar ghaprigRes gqd fold proteins
Fi gur es,s 5An a6hihn&itn with @otCavad Qetéivihed by Risdayitgeior thodanese refolding in vilro

LPS-i nd cactivati H V- LTFI

concent r ac G 2yaned SRl gt Werp, pr BT M Sy Prtcas,
a singl e a&k&shneidand., rrbperadsseing x 69, ipharied. a@iv%b%lé& rhgiignese (30
on separ iaf/ M, r@!@lliaﬁ)t ﬁuﬁﬁlmﬁfggﬁ mgg«{mmdwwa_ (pﬂﬂ@,emlowwexc; and 20 m
appear ed t W%@@@saé @%ﬂ@? é@@?ﬂ"f‘v @' 3’5&%&* Bﬁ%m Spigspqpontly diluted
activi ty afgh-oidniosr eatuing nto/ufer Eubning ABoRl O stkh that the final
above 1N EAhlefents rilidiedeRiad 4flr M. Nrok0 fopidf lan @ RAiAy il cenatured

function as a 15 co-chaperone for _adEL i,n.th rocess ...
of rhodandB¥aRess @r"@ﬂh@?fg@@%@@éﬂﬂm A Migdolds an%géer?é“es (o neficiont
RAV264. 7- Hipbhtdndthls lrdfiBiirigh hTHoi siidifon oh Smeld (sem beltvd apd AT (208 mM) o

of LPS, Al aConii ARG d M o e \
a0 SR, o Bl Of 0RBL bl Hoiless pemji effdent rfoing o
dose- deperiirsaid § thebsanreabepnilethe AldiieneliA BctaysoabTlno gyple on and off
t he H V- LTdrbELr i folding ncompéiens anhierdaatlibsevelmallyl iy mistaltlig amu bpgregation

an i nvol v . i Lols i "

modul at e i@g gtIB é ﬁe%%%g@% g?%rr%ﬁq%h @'ngfg'p %ﬁ‘q’ﬂé %tg?l valume
i nhi bits L9PEY 1 Blcsgerifia ting reitile A 1§ 30415y 6, Ty 80 mins) 30pk, gliquots am
9- hai rpi n RNt dnd SENbInGDVIS 70,4 $EBodimesd Mefritd dssdy fmbEaB (B0 mM KHaPO,

or edomPhanPyyPAa iR 214 AR ByER T Sk wtkon e pgpn Frore
exanpl e agher isjiatiersel metading pctns vilb AT BcR S aliquot is taken as & T=0 min of -
| Nt OUT N Girtaind Y 6! TR B 1R LA el Bk cheletes Mg fons,

speci al i sed, Con 1) that funcgtions together .
o h B el PRt GHaeh g P e R o e SRt e ok
&023. Neither G oES nor Cpnl0O can fulfil this

function. A major difference between (31 and
Cpnl0/ G oES Is that Gp31 conpletely | acks the roof
A-hairpin | oop, possibly accounting for the unusual
function and abilities of (31 (Hunt ef aL, 1997,

Cell 90: 361- 371). 30To determ ne the contribution

of the roof A-hairpin region to Cpnl0

I mmunonodul atory activity, 7 am no acids were del eted
fromthe 13-hairpin region (SEQ NO 13) to generate

the 95 am no acid variant designated Al a- Conl0- Arocf
(see Exanple 6). The ami no acid sequence of

Al a- Cpnl0- Aroof is set forth in SEQ ID NO26. WO

2007/ 025343PCT/ AU2006/ 001278 45 Al at pn10- Ar oof



Exanpl e 12- | nmunonocl ul atory activity of an

N-term nal CpnlO nmutant The Cpnl0 N-teimnus i s known
v@(?zﬂ%&isa% In targeting to the mtochondrial! ppBhihobsnoi2rs
(followmng synthesis in the cytosol). However, while

nost mtochondrial matrix proteins so bear a

cl eavable N-term nal targeting sequence, the CpnlO -
N-term nus is not cleaved indicatthg that it may have

a further fatmt Basequently, Mbtimede asiey tsalumpethatiers min by the addition of 50 pl.
i nvesti gat o Lo | . Lhal nmutant of

human Cpnl%q?%@%%?lg%hg%i@%ﬁﬁge ?%@gﬁm{/@t y in era The
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of the expen! Pad gidSaiddRyd 4ssinking of Ale-Con10-Aml (Figure 3H, lang 2) shows 7
distingt bands on siver stained 4-12% SDS-PAGE gel, confirming the heplameric
structure of the molecule, An amount of 580 pg of Ala-Cpni0-Amt in PBS (pH 7.4) was
incubated with 0.01 % (wiw) glutaraldehyde (APS) in a total volume of 300 plat 25° G for
30 min. Resactions were quenched by the addition of 15 pi of 2M Tris-HCI {pH 8.0). An
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aliquot of 100 pi of the reaction mixiure was resclved on a Superdex 200 HR 10/30 (GE
Biosciences) size exclusion column in phosphrate bufiered saling (FBS) at a flow rate of
0.5 mi minr!. The peak efuting at the same refention time as the non-cross-linked Cprid
oligomer was collecisd in two 0.5 mi fractions and subéequently analysed by SDS-PAGE
and sitver staining.
Ala-Cpni0-Argof

7 amino acids were delsied from the B-hairgin region (SEQ ID NO:13) fo gengrate
the 95 amino acld veriant designated Afa-Cpni0-Aroof. A synthetic DNA sequence
encoding Ala-Gpn10-Arcof (SEQ 1D NO:27), wes inserted into the pPLE50 plasmid at the
Neol and EcoRl sites (Somodevitla-Torres et af, 2003, Prot. Exp, Purit 32, 276-287). The
amino acid sequence of Ala-Cpn10-Aroof is set forh in SEQ 1D NO:26. Further, the
polynucieotide encoding this polypeptide is set forth in SEQ ID NO:27, An SDS-PAGE gel
showing purification of Ala-Cpnt10-Aroot is presented in Figure 31,
Ala-Cpni0B-barrel '

The amino acid sequence predictad to comprise Ala-Cpn10-8-barrel is set forth in
SEQ 1D NO:28. An SDS-PAGE gel showing purification of Cpn10-fi-barrel is presented in
Figure 3D, A synthetic DNA sequence encading Ala-Cpn10-B-barre! (SEQ ID NO:20) was
inserted into the pPLE50 plasmid at the Neol and EcoR sites (Somodeviia-Torres ef al,
2003, Frof, Exp. Purf, 32: 276-287). An SDS-PAGE gel showing purification of Ala-
Cpm0-B-barrel Is presented in Figure 3J. - ‘ '

Ghy-Conio
The amino acid sequence predicted to comprise Gly-Cpn10 is set forh in SEQ 1D

- NOC:g0. A synthetic DNA sequence encading Gly-Cpni0 {SEQ 1D NO:31) was inserted

Into the pET30a plasmid. An SDS-PAGE gef showing purification of Gly-Cpni0 s
presented in Figure SN, -
XCpnio |

The amino acid sequence predicted to comprise X-Con10 is sot forth in SEQ ID
NO:23, A synihetic DNA sequence encoding X-Cpni0 (SEQ ID NO:44) was insertad into
the pPL550 plastid at the Neol and EcoRl sites (Somodevilla-Torres ef al,, 2003, Prot,
Exp. Purif, 32: 276-287). An SDS-PAGE gel showing purfication of X-Cpn10 is presented
in Figure 3M.

- GroEs

The amino acld sequsnce predicted io comprise E. cali GroES {SwissProt
PO5380) is set forth in SEQ ID NO:11. A synthetic DNA sequence encoding GroES (SEQ
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1D NO:34) was inserfed into the pET11a plasmid, An SDS-FAGE gel showing purification
of GroES is presented in Figure SK. ,
Conig-NtermES .

The amino acid sequence predicied 10 comprise Cpni0-NtermES is set forth in
5EQ D NO4. The Cpnid-NlenmES protein was made by replacing residues 1-
AGQAFRKFL-8 of human X-Cpni0 (SEQ ID NO:23) with residues 1-MNIR-4 of E.coff
GroES (SEQ ID NO:11). A synthatic. DNA sequeﬁce encading Cpni0-NiemES (SEQ 1D
NO:43) was inserted into the pET23a plasmid. An 8DS-PAGE gel showing purification of
Opn10-NtermES is presenied in Figure 8L

Example 7- Activity of IML tripeptide mutants of Cpn10

Mutants of the IML tripeptide of the mobile looo (cruclal to interachion with CpAeo
and therefore fo protein folding) were generaled fo sither perturb or sirengthen the
interaction of the mobile loop with Cpne0 (see Example 6).

The EEE mobie loop Ala-Cpn10 mutent protein (Ala-Cpn10-EEE-cHis) abolished
the abillty of Cpn10 to function with GroEL {E.coff CpnB0) during the process of thodanese
refolding in vifro, while the 1l and IF1 mutants remained active (see Table 8),

The results indicate that the affinfly of Ala-Gpn10-EEE-cHis for GroEL is indeed
significantly reduced. In contrast to the protein folding assay, the RAW264.7-HIV-LTR-
LUG inhibition assay demonsirated that al tripeplide mutants (including Ale-Cpni0-cHis)
are able fo modulate TLR4 signaling, with acivit similar to the Ala-Cpn10, indicating that
the mobile loop (and therefors Cpné0) is ot important for this immunomodulatory activity
of Cprvi0 (see Figures 48, D, F and H).

Example 8 Ala-Cpni0-Aml does not cooperate with GroEL in rhodanese refolding
To confirm that the mobile loop region (and therefore Cpn60) is not requined for
immunomodulatory activity, 16 amino acids were deleted from the mobile Ioop i'egion
{SEQ 1D NO:12) fo generate the 86 amino acid variant designated Ala-Cpni10-Aml (see
Example 6). The amino acld sequence of Ala-Cpn10-Am] is get forth in SEQ ID NO:24,
Ala-Cpri10-Am] was tested for its ability ta function productively with GroEL (E.coli
CpnB0) in the process of rhodanese sefolding. As a positive control, Ala-Cpn10 was
inicluded in the same assay and resulted in an achivity of ~100% (see table ), The activity
of Ala-Cpn10-Ami was measured as ~0% activity, indicating that it does not interact with
Grofl. and therefore cannot funciion as'a co-chaperons during the process of protein
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for LPS treat eshngpiotps-Coml{-amilinbibitshPE-intioed sdiatioeof HIV LTR:

control 5). Each, sanple WRSsRl ﬁéar)g%ﬁedﬂd\@gﬁ":%&?&ff& Hifoition assay

per manuf act ur er S I nstructl on

i nst r umentsiogiby pida ¥l Aladera s ¢ W@ssaﬁg‘ﬁﬁﬁr@"’ Tepeyter ’P’é’?k&%m"ecﬂy o
cytol dne |m&3|sagﬁa€ﬁéﬂ)§dubtﬂm NEJS K tienenry Thscribioh e ddiced by LPS.

fornmul a sed f

treat ment rﬁ_e@ I%W%%W&%% Jﬁlﬁq'@@ ”F‘@Eﬁwgé 0%&399" second (CPS)
reduct i on depentiiom the detsenentgion kd. i shown inFiswesiAcnd &8s AlaGpn10-Ami
wi th Con1GnnisidyiLaBinSuctd advatida dd RIVILTE Bbtedeh tHeQombrdond 6 1 and 100

O 0 . o R R s n s
100 4neen migdiitsk pletes 4ndlerhongifated the same activity, In this data set, Ala-Cpn10-Aml
appeared to possess consistantly greater inhibitory ectivity as corpared with Ala-Cpn10.
As described above in Example 8, Ala-CpniC-Ami was not able o function as a
15 co-chaperone for GroEL in the process of thodanese refolding. However, when used in
the RAW264.7-HIV-LTR-LUG inhibition assay In the presence of LPS, Ala-Cpni0 levels of
activity of Ala-Cpni0-Aml was observed. That js, Ala-Cpni0-Aml dose-dependently
inhibited LPS-induced activation of the HIV-LTR reporter. These results clearly nule out an
invoivement of Cpné{ in the ability of Cpn10 to modulate TLR4 signaling.

Example 10- Ala-Cpn10-Aroof inhibits LPS-induced activation of HIV LTR:

- The B-haimpin roof loop region (see Figure 1) of Cpn10 contains a nat positive
charge in mammals but predominantly a net negative cherge in bacteria (for exan_lpl'e as
represented by £, colf GroES). intriguingly, bacteriophage T4 also contains a specialised

25 Cpn10 (Gp31) that functions together with E.coli GroEL to fold the T4 major capsid protein
Gp23. Neither GroES nor Cpn'i 0 can fulfil this function. A major difference between Gp31
and Cpni0/GroES [s that Gpa3i completely lacks the roof B-hairpin loop, possibly
aecounting for the unusual function and abilities of Gp31 (Hunt ef al, 1997, Celf H0: 361-
7). _— .

30 To delermine the contrbution of the roof B-haipin region to Cpnid
immunonodulatory activity, 7 amino acids were deleted from the $-hiairpin region (SEQ ID
NO:13) fo generate the 95 amino acid variant designated Ala-Cpn10-Arcof (see Bxample
6). The amino acid sequence of Ala-Cpnl0-Aroof is set forth in SEQ 1D NO:26.
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X-Cpn10 was tested using the RAW264,7-HIV-LTR-LUC inhibition assay side by
side with Ala-Cpni0. As discussed in example 8, X-Cpn10 lacks the extra N teminal
alaning residue and an acetyl group wiich is present in native human Cpr0, In this aseay
a uciferase reporter is finked indirectly to NFxB signal transduction. NF«B is the primary

2 iranscription factor induced by LPS. Luciferase attivity fs measured ef relative fight units
{RLY) or counts per second (CPS) depending on the instrumentation used. As shown in
Figuras BA and 98, X-Cpn10 partially inhibited LPS-induced aclivation of HIV-LTR

- (approximately 50% of Ala- or Gly-Con10 acfivity). In this data set, it appears that
additional residues on the N terminus of CpniD such as an alanine may confribute to the
25 immunomaduiatory activity of TLR4 signalling,

Example 14- Gly-Cpn10 inhibils LPS-induced activation of HIV LTR
Giy-Cpn10 was tested using the RAWZ264.7-HIV-LTR-LUG Tnhitition assay side
by side with Ala-Cpn10. As discussed in exampla 6, Gly-Cpn10 contains a glycin residue
30 which replaced the extra N termial alanine residug of Ala-Cpnid. In this assay a
luciferase reporter is finked indirectly to NFxB signal ransduction. NFxB s the primary
transcription factor induced by LPS. Luciferase activity Is measured as relative light units
{RLU) or counts per second (CPS) depending on the insturnentation used, As shown in



stimuli Huddling Reduced activity Retitl e& response
to Normal bleeding 4. Al a-CpnlO + saline Active and
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a- Cpnl0- Am +1, FS Reduced huddl i ng Reduced activity
Reduced response to stimuli Normal bleeding 6.
Al a- Cpnl10- saline Active ayd al ert Responsive
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Loss ncri Ve Re b oB ot b st e Byt s peder
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Active and ale q i lar ta a glveine
bl eeding  11. s@ﬁ?@ﬂm@% Gﬁﬂa%fyiq@ébismm%mlyslml rtoagly
residue than an alanine residue. 1t is therefore contemplated that the activity of the Acetyk

s Conid polypeptids (Le. native Cpni0} is similar to Gly-Cpn10.

Example 15- Use of Ulira Pure LPS in RAW264.7-HIV-LTR-LUC inhibition assay
The data as shown In figures 5-7 and 10 were generated by using crude LPS in the
ahovementioned RAW264.7-HIV-LTR-LUG inhibition assay. In figures 11 to 14, ultra pure
10 LPS was used which is specific for TLR4. The resulls from figures 11 (Ala-Cpri0Aml), 12
(Ala-Cpn10Aroof), 13 (Ala-Cpn10-B-barrel} and 14 (Gly-CpniG) are very similar to iheir
counteéparts &g represented in figures 5-7 and 10. This shows that the assays that are
used and disclosed harein for the generation of the immunomodulatory activity of Cpnt0

are specific for TLR4.

13

Example 16- Mouse Endofoxemia Study

A mouse endofoxemia study was undertaken to determine whether the in viro -
immunomodulatory émivity of various Cpnl0 polypeptides {(Le. Ala-CpniG-Ami, Ala-

20- Cpn10-Aroof, and X-Cpni0) teflects the fn vivo activity using a mouse model of sepsis.

By systematically changing or delsting hypothesized active regions of the Cpn1d h
molecule, and by testing homologues of Cpn0 from the numerous biclogiva! kingdoms,
the minimal structural regions and/or sequence-based matifs necessaty for optimal activity
can be deseribed, leading ultimately fo the ability to design & more polent moleculs for

25 therapeutic use, To date. several variations or mutafions in Cpni0 have been made in
order to examine the importance of these regions for immunomodulatory activity (see Fig,
1). ‘

From these in viiro studies, it has been observed that relative fo Ala-CpniQ,

constructs with a deletion in the mobile loop or roof loop ragion of Cpni0 (i.e. Ala-Cpn10-

a0 Amiand Ala-Cpni0-Aroof respeciively), showed comparable activity in terms of reducing
NFxB aciivation in response fo ligation of TLR4 with LPS, On the cther hand, the non-
acstylated Cpni0 (X-Cpn10) showed significantly reduced ability to down-modulate NFKB
aciivity using this i vitro assessment of activity.
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nutant s, ddibaaWBBkpies TR 116 1L- 10 None . 2033
5667 808 Al a- Cpnl0 1337 (34 9% 2394* (57% 365 (54

% -Al a-Cpnl0- Am
10 : Example 16a(1)- Mice used for the Endotoxemia Shudy

The study was conducied on 84 female Balb/c mice. Al were adull (>9 weeks of
age, average weight ~20g (0.02kg)), and divided into twelve groups with seven mice per
group (sea Tabls 5). The tice were housed with  12/12 light/dark cycle and have access
0 standard laboraiory chow (Specially Feeds, Glen Forrest, Australia) and water ad b.

15 The weight of each mouse was measured prior 10 the start of injections. The groups
recelved the following injoctions via intravenous (fV) route into the fall vein as shown -
below (see Table 5).

Example 16a(2)- Drugs/solutions for the Mouse Endotoxemia Study

20 The drugs/solutions used in the mouse endotoxemia study are the following (isted
from (A} to {H)).

{#) Protein formulation buffer {FB)- This buffer is he negative control within the
study and comprises 50mM Tris-HC! (pt! 7.6) + 150mM NaC! {<0.02 EU/ml). This buffer
i5 to be used as a fast arlicle and diluent for positive control and test samples.

25 (B} Ala-Cpn10: This Cpni0 polypeptide is the posttive control within the study and
has a &lock conceniration of Smafmi (<0.01 EUmg). A 1mgimi working solufion was
mads by diluting 400! of the proteln solution inte 1.8 ml of formulation buffer,

(C) Ala-Cpn10-Ami: This Cpn10 polypeptide has a stock concentration of 3.5mg/m!
(«0.03 EUfmg). A 1mg/mi working solution was made by diluting 5710l of the protsin

30 Ssolution into 1.429 m! of formulation buffer. :

(D) Ala-Cpn10-Aroof: This Cpn10 polypepfide has a stock concentration of 4.2
migimi (<0.1 ELYmg). A 1 mg/m! working salition was made by diluting 477 i of the
protein solution info 1,623 mi of formulation bufer.



746* (63% 4105 (27 9% 539 (83 % Al a- Conl04r oof

-1010 (50 %9 3052* (46% 498 (38 %9 X-C, pnl0 969. 3r

(52% 2769 (51 ow 469 (42 9% CM anal ysis for serum
wo¥b0krsae | evel s Serum sanpl es from each nousa/awomw061278

anal ysed using the BD Muse inflammation is CBA assay

for the detection of circulating pro-inflammtory

cyt oki nes. The assay detects TNF&® 1L-6, |1-10,

11. - 12p70, Nmmmmnmw nolytentii hess: stosk cosantrelies of 5 il {<0.04

ere o M@h@dmto 0
were seri E\%@ r%ﬁnﬁégﬂ?@ss ggﬁagﬁéﬁﬁp ﬂf@ngg%%m& in Bdlikion i
det ecti oni &mkclfﬁollrnulammﬁprm ts of the assay. All Sarrpl os

were anal yse%)'ﬁﬂdcﬁﬂatﬂi 'p@ h'ﬂz‘b@ fF% %bﬁtﬁne@&l@fn@&ﬁémw Company
of the cytok| ne

ONL I Ol crited
ver suss20 C@pﬂq@@?)é@m%i@iegﬁpm ‘§e a‘@i qorg{ ﬁ%‘ﬁ W FeBbsivien in 1
i nf | anmat ke dalne! tiinBntsroers Qirtisse diuted (MO} 106yt ioxiarld srlitg. prior to
. in the IJ f.ra ml%f t hi s endot oxem a study(90 mn
LPS admi niPEfiPy cfff"a@ﬁ? level s of |FNy, MCP-1

| L-12p70 cyt dﬂmwxlaﬂg\trqeﬁi@leéﬁlﬂgﬁﬂvﬂtﬁcéqﬂd’és qbﬁ@ed from Pifzer, Austrafia

det ecti oyl B3 biy-Rhoibfih EcchsRiar oA o0 Rinal 2

I's not pr sente re. As such, these cytol dnes were
not exdmned in this study Prior to analysis of the

data bascHCBhrGeaRTyED iR LR B Bl uhfeendororonia

where the data point fell wth ﬁ&@}bect tothellnear ,
range of the i ﬁ:&%fﬂ:mmgeadm.ﬁéﬁaﬁ@mmhﬂgws&ﬁmmneasshown in

excluded fromt nal ysi s

and nean &abled Eredelaw) ngdff"ﬂlﬁi[agﬂ“s yee ganyﬁ qut f;etlaﬁ yem weﬁ Toig of 1004

vari ous gydhiies o bonsiicd€ réstiaiicllingees LS dosed veleolipgiionse. All Cpni0 -
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The protacol for bood collections is outiined below in Table 5. Blood samples were
collecied via cardiac punciure under halothane. anaesthesia (Zeneca Lid., Macc!esﬁeld
UK) (SOP ET-041) or via post-moriem open-heart bleed. The blood was collected into
2 paedialiic serum tubas with no anticoagulant {clot activator), (Greiner-bio-tne, USA, Cath
| 450401). The samples were left at room temperature for approximately & min o improvg
coagulation prior to centrfugation at 12000 rpm for 5 min (Biofuge 13, Heracus
instruments) at room temperature. The serum was transferred to 2 fresh fube and placed
at -20°C prior to shipping on dry lce.

25 All drug administrafion and blood collection times -were recorded on the dlinical
~ record sheets (Fom IMVS 2061/A). The same record shests were use o monitored

general condition throughout the course of the experiment.

30
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11-6 and | 1-10 cytokines level in these mce were
observed (Table 7), Discussion and Concl usi ons
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Al at 75 cmhi-1 linear flowrate and a | oading rate

of up to 10 g Cpnl0 per litre of resin. After washing
with Buffer A the captured Cpnl0 was eluted with

Buffer A containing 150 nM NaCl and 1 L fractions

were col | ected, SOS-PACGE anal ysis showed t he BBSP

pool to be >95% pure. 57
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0- SOphar Gse Fast Fl ow chr omat ogr aphy The BBSP

el uate was desal ted agai nst two changes of 15 vol unes
of Buffer A at roomtenperature. The first dialysis
step was perfonned for 2-3 hr, followed by transfer

to a fresh Buffer A tank where dialysis continued
wovRiinzeat The redistribution of Neel from SPaiva2006/001278
di al ysis bags into the tank buffer was nonitored by
measuring dial ysate conductivisky (CyberScan 100,
Eut ech gfshiaedBNitSencShingame bl agaimsmiealh ictitelpaigals in the
st andards.‘ﬁ{;rh di al %@‘% BBSP pool was | oaded onto a
BPG 2004159 G BRI i th 4. 7 L of OFF anio "
exchange rasiblednGE Biesbalpngerwilb }PSvRs HEiealy mse BpQega ese

111 el it gl mp ke s

_ nlo0 e of. ' .
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conductfATT Ty Teasur enerjtstiwpadadd pool eld et -
fracti QasFB ¢ mbincbuf f er VASPRHS to ja_final
f or mul gt “TT{Eeddekdlactplty 7. 6 c|O¥Frrnal ewdye 150
mM NaCll.s, Rhephionmes at ed MGprek@mads filtered 24

through a 02 pmfilter lufepitoddiag: i chnditions—Fhe
filterdgd sol uti on was di H’i. .0 5 Pﬁ‘l pyr6gen- |
{ﬂr e?ofl a total .of > ¢ IE Imbw ‘ L:ipgltte Ig(%%géédgﬁegw

1 - 1+ . = A
anal ysils" Aﬁ&mm%@ nal yses onj E coil cell
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wei ght Adar-ds——58—-CHat 0T Of — Pilnkibeeiidgout
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awl . | t Fshoutd-e ot 60| hhed sl et Bi 0Ra¢ Normal bleeding
Smar t Spee: JARMOtRine al | YResphsivero gmuliAmu { val ue of 0. 59

for bovine serumalbupih (Pierce) whilé-the
litermture value is 0.67 (Pierce technical resource
No. TR0006. 0). Summary of CpnlO purity and yields

t hroughout the above described purification process
are shown in Table 8. in (A total protein
concentrations were determ ned by the BOA protein
assay (Sigma) and CpnlO purity was determ ned by
densitonmetry of cel
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10l ysate and CpnlO-containing fractions after each
purification step. (B) Conparison of the final

purity
and yields fromthree CpnlO purifications. Each
purification was prepared froma 100 L E coil batch
fermentation. Al preparations had a final CpnlO

wioodAogssaf >99% by Coot hassi e st ai ned SDS- PAG@E/AU2006/001278
Endotan units (EU) are expressed as EU per ng of

Cpnl0 while DNA | evels are exptessed as pg per ng of
Cponl 0. 15 Table SA Purification Steps Total CpnlO

Protein Total Vol gggmplened:GeduatidntoyCyBilings ipimised 40 01 .
(10 71D E ol | Sol ublGnP3 36 aid - fPeyllkines in LPS-challenged mice (sce
Fig. 15} is shown, CpniQ-reated groups demonstrating statistical sign-iﬁcame in'tilae
s reduction of pro-inflammatory cytokines relative to animals which were not 'tre_ated with
Cpn10 are indicaied by asterisk. The percentage reduction in the various cyfokines
analysed in mice pre-reated with various Cpni0s relative to non-pretre'*.fsted mice (as

shown in table 5) are indicated in brackets.

w0 Teble?. Mean and percent reduction of LPS-induced pro-inflammatory cytokines in LPS-
challenged mice treated with various Cpni0 mutants.

WMean and percentage reduction of semm cytoki‘nes_—‘
Pre-treatment INF L6 ;igalao.
. 133'270(?334 %) 23936((5;? %) 365 (54 %)
ia-Cpni0 - 3 k).
' i!a.-gglr:w-,&ml 748* (63 %) 4105 (27 %) 539 (33 D/;)
Ala-Con10-Aroof 1010 {50 %) 3052° (46 _%)_ 408 (38 °o)
- %-Coni0 969.98" (62 %) 2769 (51 %) 469 (42 %)

(:BA analysis for serum cylokine levels
- Serum samples from each mouse were analysed using the BD Mouse inflammefion
15 CBA aséay tor the detection of circulating pro-inflammatory cytokines. The assay detects
 THFo, 1L+6, IL-10, 1L-12570, MCP-1 and IPN-y cytokines in the fost sample. The analyses
were performed on samples which were serially diluted (see example 16a) for optimal
detection within the limits of the assay. All samples were analysed in duplicate.
The relative expression of the cytokines TNF-u, IL-6 and IL-10 in oontrgl VRISUS
2  CpniQ-reated anfmals as indices of Inflammation in this mouse sepsis. model was
examined. . in the time frame of this endofoxeria study (90 min LPS administration},
levels of [ENy, MCP-1 and IL-12570 cylokines are genarally outside the dgtection lkmis of
this assay and therefore the data is nol presented here. As such, these gytokines were
not examined in this study Prior 10 analysis of the CBA resulls, we essessed the
25 iobustness of the data based on consistency between replicates and where the data point
toll with respect to the linear range of the standard curve, Exireme outliers were exciuded
from the analysis. ] .
' The ahsolute value and mean of circulaling TNF-ct, IL-6 and IL-10 in the verious
groups of mice in this study are ghown in Fig. 15. As expected the mean level of TNF-q, |
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IL-6 and IL-10 cylokings were higher in sera derived from mice challenged with LPS

relative io their saline controls (Fig. 15A, G, Evs B, E, F respectively). This indicates that
the amount of LPS used in this sludy induced an inflammatory response and that'the
packground levels of thess cytokines were sufficiently low In these mice,. In some saline
control samples (Fig. 16F, %-Cpn10 + Safing’) the tevel of IL-10 detected was as high as
10 what was detected in LPS-challenged corrol (ie. Group 1 - 'FB + LPS). These
samples were analysed in a more concentratad fom and thus endogencus serum factors
may have Interfered with the assay readout thus contributing to naccuradies with this
data. The data also show that mice challenged with LPS have reducsd serum TNF-q, IL-6
and IL-10 cytokine levels when pre-treated with any of the Cprr10 proteins compated o
non-Cpi10 pre-treated mice (Fig. 16A, Cand E, respectively). For each cytokine profile; a
ang-way ANOVA analysis (with Tukey's posk-hoo test) was performed. The analysis found
ihat sore of fhe means of TNF-a and 16 fevel but not 1L-10 cytokine level in he various
groups are statistically different (Fig. 16A, C and E). The lack of statistical difference in
the IL-10 cylokine level despiie the apparent reduction of mean cytoking level shown on
the plot is likely due to the farge varation of the IL-10 cytokine In the controf group alone
(Fig. 15E, FB + LPS). A larger sampfing population may improve the stafistical
sinificance of these cbseivations for future studies, -

Tukey's posthoc tesis showed that the mean TNF-a and L6 cytokine levels in
groups pre-treaied with either Ala-Cpn10-Acoof or X-Cpni0 (ie. Gfoups 7 ahd 11) was
considerad ta be statistically lower relative 1o the untreated groug (e, Group 1) (Table 7).
However, in some groups, a statistically significant reduction in riro-inﬂammatory cytoldnes
{relative o the untreated group) was orlly seen in one of the cytokine profiles, For
example, Ala-Cpn10-Aml pre-treated group had @ reduced mean TNF-a but not I8
cytokine levels relative to e untreated group and vice versa for Ala-Cpmi0 pre-treated
group (Table 7). Furthermom, statistical analysis did not find the mean cylokine levels of
the Cpni0 variant pre-treated groups relative to each other to be different.

Desplie statistical significant veduction in only some of the Cpn10 varani pre-
treated group, the overall trend showed that al Cpn1Q variants rediiced inflammatory
associated cytokines in LPS-challengad raice, Overall approxdmately 30 to 50 % reduction
of TNF.q, 116 and IL-10 cytokines jeve! in these mice were chsewved (Teble 7).
Discussion and Conclusions )

“This study showed that pre-treatment of mice with various Gpn10 polypeptides (ie.
Ala-Gpri0, Ala-Cpn10-Aml, Ala-Cpr10-Aroof, and X-Cprit) appeared to reduce clinical



Tot al

Cowl O (0) Endotoxin (EU ng4) Host DNA 041 nuy,

4.84 20.6 0.02 <122.9 2 5.03 19.0 <001 <156.3 3. 4.90
22.9 0.03 <133.3 Exanple 18- Conpositions
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effects of LPS-induced endotoxemla. Mice which received LPS alons displayed typical

symptoms of endotoxemia (i.e. reduced aclivity, responsive and aleriness). On the other
hand, mice pre-ireaied with any of the Cpni0 proteins appeared less affected by LPS
challenge (i.e. more responsive and mobile to sfimulus) {Table 6).

CBA analysis for inflammation asseciated cytokines showed that the sera of afl
Cpn10 variant pre-treated mice prior to LPS injection have reduced levels of TNF-g, IL-6
and IL-10 cylokines relative to sera of mice which received LPS alone. As expected, mice
pre-tredied with Ala-Cpn10 showed reduced levels of TNF- o and Il cytoldnes,
consistent with our previous résults (Johnson et al, 2005), The current results suggest '
that Ala-Cpn10 may reduge [L-16 production in respanse 1o all TLR agonists, We next
established a simitar reduction- in the levels of these inflammation associaled cytokines in
mice pre-treated with 2 number of Gpn10 variants (Table 7). Although, statistical analysis
show the reduction of TNF-a and IL-6 cytokine lavels is only significant with some of the
Cpni0 variant pre-treatment relaﬁve to unfreated group (Fig. 15A&C, Tabie 7), the overall

* irend ghows that all Cpn10 proteins used in this study appear o down modulate the LPS-

inflammatory response. o

The In vivo endotoxemia results reveal that all Gpn10 polypeptides studied (L.e. Ala-
Cpn10, Ala-Cpni0-aml, Ala-Cpni0-Aroof, and X-Cpn10) have similar activiies to Ala-
Cpri0. This Teconfirms that the mobile Toop or the rof loop regions of Gpnt0 are not

- necessary for modulation of the fesponse io TLR4-LPS ligation. The variations chserved

in the in vitro activilies of X-Cpn10 could not be assessed in the entoloxaemia sidy as
the mean cytoking levels between Cpn10 variant pre-treated groups are not statistically
different. :

Example 17- Purification of Cpn10 from E. colf batch fermentation -

A bloprocess has been developed for the produetion of Cpn10 polypeptides. As
demonstrated bekow, ihis process has successfully been.used for the production of ~20 g
of recombinant human Cpn10 from a 100 fiire E. coff fanmentation with >99% purity, <0.03.
EUmg* endotoxin and £155.3 pg mg'* DNA, The process is outlined below. '

Fermentation '

A vial contalning the £ coli strain XL1-Blue hatbouring the AlaCpn10_pPLES0
olasmid was retrieved from the master cell bank (see ‘Generel Methods' above} and ‘pre-
culiured” ovemnight In Soya Broth with no anfibiotic supplementation at 30°C.. An .
inoculutn culture was subsequently prepared for fhe 100 L bioreactor maintaining the



Mol ecul es and agents of the present invention, and
those identified by Methods of 22 the invention may

be used for the treatnment or prevention of various

di sease states and conditions. Such nol ecul es and
agents may be administered alone, although it is nore
whbyRizea.d hat they be adm nistered as a pharmaveatismal2rs
conmposition. 59 In accordance with the best

mode of performng the inventiggn provi ded herein,
specific preferred conpositions are outlined bel ow

The foPossmedip v BEPFBIRSPIATEHSa sAmalinuet of this inoculum was

II ! !muizg ﬂia;renseg f;r@ﬁgml ngtm@:fcioﬁ AN Q- ﬁdséﬂ%{)ﬁfé%\?@ﬁ%dl agﬁfmla media
any. wagreend e e RBRRF efigh JieRORC A, Awirheat t ombios
Adni ni stpplemenieon. The bigteagiompdisation did nbb reqmmtbaﬁlm&ﬂhg and the
0 51 Pl B L0 ARS8 v
ol ¢t 7087 by g g of Grioat e G wap gitieved by a
intr avtemrmtmurd shifids426 € anayODEEND 10 and fuiEincubation at g2«@ripdfor3 h
ol ey R vl R bR dcligpl 2> Roent of
Conposi t i (ﬂ‘? 0’5’53"“'-”“5’93@0&6 qut‘?(s@tﬁ suitabl e for

admigni st r @adien obné (98 ket @ﬁgW&%reQﬂll arfrlightion (6,000 RE),

1% by

by vol P@@s&géesﬁy MG AR TR bt BRGS0 A
is stekpdel ¥eq PWWlW%@’Wb# 700005hHPG %&x wihin tmegHkayisf the
Oolrmos?dnpﬁron ftﬁfhfémﬁh . UThe Bokidfe @nﬂ)aéoﬁbzheﬁ iR @R Hactétl Iysate wes
nmol ecuj e i e

e el i e O o, PR Rl AR e
Wit r@gmﬁﬂya‘ﬂth@f@g@dm&iﬁrmﬁmmﬁw@mﬁ4 @n powder ed
fon, 100 rpg,-,f,gmﬁ fpe, ng of talc and 10 ng of

Conposi 1 &P earabwaé@ b 80 o o e tspon o o

eye dringuypbrating @il Berd: SuliobpyhBeph@aie: BBSR) catige rxchwige, Q-Sepharose

con”powf}jgi(hﬁp( BhEMEAE Qe [

Hydr ox benzoat Q. 069%}@%‘?}@ tpV\ater %ou%se% ﬁ%%"a“""
it . Th%wfmae HpOMEIPAERP R §§f W@P‘B SR §5“§n"i‘ prime 40
di ssol Bigpebessa titi@Mifigorgpur i f i ed wat er at 75C and '

t he resul
- suitable a g}??gér%dz’:tohl‘:’)@rg@?géé}ws tﬁ h g% g’g‘é and t he
Sol Ut i on AT E R AEYEITEPly BT NP HARYGGRREteD HYRIng M |
filtern NQOHhdgpilipasEwith bulfer until eluates relumed to the pH and conductivity of

25 the specific buffers. All contalners used for huffer storage and receipt of column eluates in
the various purlfication staps were pyrogenres. Al buffers used in the purification were
produced using Water For Injection (W) ‘ ‘ '

Big Bead Suifopropyl-Sepharose chromatagraphy ‘
The lysate was loaded over 20-40 min onto a BBSP cation exchange column (BPG
.30 300/500 with 8.6.L of BBSP SP-Sepharose resin, GE Biosciences) pre-equilibrated with
25 mM Tris-HC, pHa;G {Buifer A), at 75 cm b1 linear fiow-rate and a leading rate of up o
10 g Cpn10 perlitre of resin. After washing with Buffer A, the captured Cpni0 was eluted
with Buffer A containing 160 mM NaCl and 1 L fractions were coflected. SDS-PAGE
* analysis showed the BBSP pool to be >95% pure.



size), and aseptically packed into sterile

containers, 60 Exanple 18(e) - Conposition for

I nhal ati on Admi nistration For an aerosol container

with a capacity of 20-30a m xture of 10 ng of a

sui tabl e agent or conpound with 0.5-0.8% by wei ght of
wa Joataéaat i ng agent, such as pol ysor bat e 85P@N/AGI0eG/ 1278
acid, is dispersed in a propellant, such as freon,

and part into an appropri ate agerosol container for

either int sal | inhal ati on adm ni shati on.
Elxarrpl eI 188{;?%% er? I @’ t: on lA typ: cal
conposi t i dhe BRAP eﬂ:alemseuie;aﬁaisagam oiRhaNgs tof 15%&!4%%? her 9t
of a s Saris) I \ME% ?
sof t pgbrh EEI: toqﬁgo%&{q ﬁ@%@?@ﬁgﬁ’ég‘g om?w bafmsfer o
snoot h? “%S Hblgelidens g 'awsm@{ed ovEightp Mee racBsritntion of NaCl from

Topk cahe eiaxysamagsmmwaﬁu (ARt Aed dditcheR by y RO 'd@;s% ety

gﬁlat/:tb en{ﬂsor ! e %@%@P%W?W@@Mm Tge

Lanol |fhaly P@uégasdoagedl\ﬂnio@ BRGOWR dolimngpatied Wil47 L of QFF
hydr oxatlae W@eﬁﬁhml(eg B:%ie:%@é) E@quﬁ?o@&ﬁﬁ B!I.lf{ensféi ﬁ%&%w% of

X_an anolin are

100.0

heat eﬁtog'g'gt ﬁr@ra 'g?&ﬁ(‘%mqé’p §‘bf E@‘r‘ro BAF IRedfein. The QFF anion
hy d¢ owmmzdmreoumscoammm@mmmmsmwm cRGHY OBk,
usi ng r%ibn? RERFAE, §Jk'cé§ Fb&ms TR re'nﬁ:p&drbg@d toihe

allowed.to fall to B0AC The agen ecu
then d%i%d and di spersed throughout, and t he
conposi t i SuoirwyidephamedighGertyoahcoshibmatgtaph Speed

t
o rég”ﬁ. o mﬁ’ gt optcs o P8 Byodo et w1671 o
to?mp i ?@@Nﬁ#‘ '%jms) PrSepatEhYih SemM TG puz}e (Ruffas B), at
ol ecub-edg Gpntp gBokirbiotresin. ok CHAb @8 efied witnd iR fridknBirom

200 79— 120mM NaCl over 15 L and 0.5 L frmctions were collected. The fractions were pooled
according to size exclusion chromalography (SEC), HPLC and SDS-PAGE analyses. The
' Cpi30 prokein and NaCl fons concentrations were determined by UV Absorbarice at 280nm
20 andthe lon Selective Eleclrode meihod (IDEXX, Australic), respectively. |
Formulation
Based on Nat and CI lon measurements combined with conductivity
measurements of the pooled SPHP fractions, the buffer was adjusted 10 a final formulation
of 50 mM Tris-HCI pH 7.6 containing 160 mM NaCl. The formutated Cpni10 was fitered
25 through a 0.2 pm fifter under aseptic conditions. Ths filtered solution was dispensed into
800 mi pyrogen- froe plastic bottles, with each bottle receiving 500 ml for alolalof 259
Cpn10 per botile, - '
- SDS-PAGE analysis :
DG PAGE analyses on E, coff cell lyaates and chromatography fractions was
36 performed usihg NUPAGE 4-12% Bis-Tris gradient gels (nvitrogen, Carlsbad, CA)
~ according to the manufaclurer's protocol. Gels were Coomassie Brilfant Bive stained ang
aach gel neluded Cpn10 protein and molectlar weight standards.
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Example 18- Compositions

Molecules and agents of the present invention, and those identified by méthods of

25 the invention may be used for the treatment or prevention of various disease states and

conditions,  Such molecules and agents may be administered alone, although it Is more
ypical that they be administered as a pharmaceuhcal composition.



7. An isol ated Cpnl0 pol ypepti de havi ng

i munonodul atory activity, said pol ypeptide

substantially I acking the nobile |oop region of a

corresponding w | d-type Cpnl0 pol ypepti de. 208 The

pol ypepti de of claim7 wherein the nobile | oop region
wooiphisses the anmino acid sequence as set f AGINGA060FERTS

I D NO 12. 9. The pol ypeptide of claim7 or 8

wherein the Cpnl0 pol ypepti desgubstantially Iacklng

e arob el P e RRTRANE bedofiira e Bipn provided g,
The po$opelieprefedrs aompaskions nﬁeruthned hebownfibe fellowing &re toemdrBinied as -
pol y pem&mi;dmméﬁmﬂésadf bom;)bﬁra;lfel G net 2s &k WRieARIr b8 & Hf the

reglon i S en%€ % t he nucl eoti de sequence as s
forth PHIEHS ‘B"’Nﬁ Yor 5 or 25. 11. The
pol ypepti de of any one of cI al nms 7 to 10 wherein the

Cpnl 0" pol ype%&érﬂ;ﬁeﬁﬁ pﬁ@fﬂ&ﬂhﬂﬁ\ﬂ%ﬁ&ftﬂﬁt ivity

at least simlar to I nmuNor no atory

Cactivity oft oqngesitiop fof Wpﬁﬂd&yg@@gm%ﬂt&m i mLsteme ‘
pol y peipiidratiuatel; 2. mg‘hnasuﬁmleagaﬁrbrm&ﬂlél pol ypepti de

havi ng | i didoheRlivh Biaehbul 138l B SmBE By % stote

npri Si nl% one I'ONS,
'deIIEt i Rpge éﬁ@P‘bﬁ“deﬁ:mHQ'ﬁWlelaﬁﬁﬂt%@ﬁlﬁ%f fi-hairpin
regi on conpared to a con-esponding w | d-type Cpnl0O

pol ypepti de. 13. ent i aim. 2 wherein
the pol ypept i de BF @@PZ@@YFW e&ﬁi"‘g 6?9395'

activity ah conmgsition Siitalla far admipisiration by deleetion mty be prepared by mixing
| mmun We t O il hgémtovmé‘cmémmwﬁmgﬁéne Elycol and water.

\pl)mo:‘gpt%'gﬁ m%%“&'&ﬁ&ﬁﬁ%%’e trI gg wherei n the roof

O- hai rpi-n regi on conprises the am no acid sequence as
set forth in SEQ I DE%piellﬁtc) caps]i@(:o Apbsise! at ed CpnlO

- pol ypeptide havi.n IVIt sai |
Dol ypept | & IR k1 SiHp a6 ks P8 o oL & Hes fipo
regi ompraphredhbyditing @ stpraard itwugpiced. hact gelainecaBatk with §0 mg of the agent or

ol
P! P e %“ﬁéﬁ{?@aﬁdﬁ”ﬁ P BRI S0 i ofipoAl 18 g W Rlfolim
sequerf®@@8s set firth in SEQ ID 110: 11 17. The
pol ypepti de O‘ cl ai maﬂaﬁlewa(d)lﬁyemqrmmmmhﬁ Cpnl0

P! YPePndey SRRl ARl e o hiiRla o] P11

regi on conp uence as set forth
in SEQ 10 140 §U@P|9%I‘WWWFB The B38ypeptide of
clagml15 O 16 melgHg maté:pnlo pol ypmpt i de
substantially BE o-the roof O- Eedsgepln region is
encoded by the Oaéeequence a t forth in
SEQ | D 140: 7 oFuiiecoiaiqrahout to 100.00 ml.

The methyl and propyl hydroxyhenzoates are dissolved in 70 mi purified water at

- 75°G, and the resulting solution is allowed to cgol. The suitable agent or molgculs is then

0 added, and the solution sterilised by filtration through & membrane filter (0.22 pm pore
size), and aseptically packed inio sterfle containers,



19. The pol ypepti de of any one of clainms 15 to 18

wherein the Cpnl0 potypeptide displays

i mmunonodul atory activity at least simlar to the

| evel of immunonodul atory activity of the
W@ g7 8%3tndi ng wi | d-type Cpnl0 polypeptide:Pcm‘m{?ﬁ.@ﬂm8

An isol ated Cpnl0O pol ypeptide having i nmunonodul at ol y

activity, said polypeptide conprising one or nore

ami no acid substitutions, del 8ions and/or additions

in the mobile hogne {0yl CihyBdsbnliGhnaRion Adnikdan n
region conpared to_ a c_orrespondl_n% d-type f’IUO o a
pol ypept i d&or an aerosoh qontaingy With 8| canagy %ﬂd""p%ﬁ%rgg’{] el
Isai d pajtReantde cmpbmﬁa.][itn i0&l0less tyamighing aﬁdﬁibaﬁnmgﬁm.esuch as
oop reqio : ~fai ELOR into ani
corresﬁ@(ﬁ%‘%%%’%%ﬁ%g (f‘ n Eﬂ?&?@%‘gﬁ& rlo,le. fz_é:QZT%%:neman
pol ypeprpoiiatecirogl cantaifeper ﬁi‘ﬁ"@ﬁa‘ﬁ@“@ IReeletionarignigiliog
sequence as set forth in SEQ ID 140:9 or 28. 23.
The pol ypepti de of ai i 4 he nucl eoti de
sequence as set for%’faq‘ﬂgé@Q%ﬂ%R%g&%@rﬂ 29. .
24. The polAytyispicormstion o Hefivern a8 gn giptmenpingkides;|0gypf #3jiable agen

i munognd 2 Gikt] Witk Yorhratliei8 360,05, Wedened B Prothae & racoth,
| evel of |ncﬂéﬁl%gm8'ﬁatory gjgtivity of the

cor rﬂesﬁmﬁ’"ﬁ@f‘_ﬁﬁo‘l’”@type Cpnl10 pol ypepti de. - 25.
An isol ated Cpnl0 pol ypeptide, wherein the N term nus
of said pol ypepti %ﬁewsf@ﬁlic?ga}nmﬁ faced with a
- bacterial Cpnl0 N termnus. WASH (S ele] tide
of claim?2 W@p@fqﬁvegﬁ%@p@ﬁq@m y@e?%t h in
SEQ I D NO 14. SuiableagentorndBculeThe pBDypepti de of claim
25 encoded by t tide sequepge as set forth in
SEQ¥30 1D NO 455;%??{5@ The pol ésgpti cle of aim
- 25 or 26 di spl ayd"#y uced | evet'¥of _
i rnmunorodul atomm;mty conpar édgto the |evel of
AT ype oo Vsiithpagls (e €57 espond o
i sol ated Cpnl onpimisy&fiﬂw@wam%ﬂﬁ a gl ycine
resi,due rephaGeawRbetkk andNarfoler @@ haled gelser an60ie a sofufion of
-residue of sai ol.ypept i ' 2 hich spead stining.
corres E’Hih x%eﬁzﬁ@t%/gﬁ‘g‘f%%?lhﬁog 0 y'gé%?\l'eg gﬁ'@,&‘ﬁPipF%l g
g: - OCCThe BrfipeBuraTis trempabiowed tofeli toie® 'gffh'e RSP BYeoHle eT ?ﬁ'ﬁ%ﬂ"“
the am ' %ﬁd\ﬁ&mﬁfmmhs Aed B ciolwithEiY spRdNIDIg0 .
5 31.Tt$e 6%%‘%% t&?lde of claim 29 encoded by the
nucl eoti'de sequence as .set forth in SEQ ID NO 31. 32,
The ypol ypept i de of ExdmplertB(h Topicaplption Gqmpagiag
i mmunomodul ad QY eodgdstioniidr Hetdly o & Bfikal Btoffis biedbelow.

Suitable agent of molecule 129

Sorbitan Monolaurate 68¢g

Palysorhate 26 0.79 .
2 | Cotostemryl Alcohol -~ 159

Glycerin 70¢

Methyl Hydroxyhenzoate 049
Sterilised Water about to 100.00ml



10t he |l evel of i mmunonodul atory activity of the

corresponding wild-type Cpnl0 pol ypeptide. 33. A

phar maceuti cal conposition conprising a pol ypeptide

of any one of clains 1 to 32. 34. The pharnaceutica

coMposition of claim33 further conprising !Fit 15
woden7AB84use of an effective anount of a CpreX(/AU2006/001278

pol ypeptide of any one of clainms 1 to 32 or a nucleic

aci d encodi ng sai d pol ypeptige in the manufacture of

a nmedi canent for treating conditions selected from

t he gr oup TEoWeI bidmybeercats @il dycein ashiisgelyed i FFMiphpdenat
di Seaws, 6 lsbrbiRn nhdaEe)Y poybitlate B Hid s:@tbae'aﬁ}s biGoho! @éHRkled

ot her, aut oi r.an infect s di sea
6. - ThEt ol G Copli RREcS TPk THERD, clF e Sifasof
nmodul bamegeniseraliowasthinesoimiis potioqus stiring Bk IMM okt toleciieris added
The USE aOfysriehsith h 3R WRGHIRY %atememma@ ShsHSTRIRT L i - unth
. modul at ed V|a nodul ation of Toll-like receptor
si gnal9mMofgiehs 38 The use of an effective amount of
a Cpnl0 pol ypeptide of any one of clains Ito 32 or a
‘nucl eic acid encodi ng said pol ypeptide in the
manuf acture of a nmedi canent for treating conditions
selected fromthe group consisting of acute or
chronic inflanmmtory di seases, asthma, allergy,
nmultiple sclerosis, GVHD, other autoi mune di sease or
an infectious disease. 30 39. The use according to
claim 38 wherein the infectious disease is a
_ bacterial or viral infection. 40. The use according
to claim39 wherein the bacterial infection is caused
by a gram negative bacteria 35 41. The use of an
effective anmount of a CpnlO pol ypepti de of any one of
clains 1 to 32 or a nucleic acid encoding said
pol ypeptide in the manufacture of a medi canent for
treating conditions selected fromthe group
consi sting of acute or chronic inflammtory di seases,
~asthma, allergy, multiple sclerosis, GVHD, other
aut oi mmune di sease or an infectious di sease, wherein
said Cpnl0 40pol ypepti de nodul ates TLR4 signalling in
a subject, or in at |east one cell, tissue or organ
thereof. 65 42. The use of claim4l wherein the
Cpnl10 pol ypeptide regul ates agoni st-i nduced TLR
- bsignalling. 43. The use of an effective anobunt of a
Cpn10 pol ypeptide of any one of clains Ito 3201 a
nucl ei ¢ acid encodi ng said pol ypeptide in the
manuf acture of a medi canment for treating conditions
sel ected fromthe group consisting of acute or
chroonic inflamuatory di seases, asthma; allergy,
tomul tiple sclerosis, GVHD, other autoi nmune di sease
or an infectious dlsease wherein said Cpnl0
pol ypepti de nodul ates the production and/or secretion
of one or nore i nmunonodul ators in a subject, or at
| east one cell, tissue or organ thereof.
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44. JThe use of claim43 wherein said pol ypeptide
nmodul ates TLR4 signalling. 15 45. The use of claim
43 or 44 wherein an i munonodul ator i's a

pro-inflammatory cytokine or.chenokine or an pCr/Au2006061273
anti-inflammatory cytoki ne or chenoki ne. 46. T &£2 July 2007

of claim45 wherein the cytokine or chenmpkine is
sel.ected from TNF- a, |L-8% 20RANTES, IL-10, TGF-.13
or atype |l interferon. .1 sEgGENCE LI STING 4110>

CBio Limted 4120> Qyhighisf | ed Chalieronit 10 5

4130> 4160> 44 4170> Patentln version 3.2
4210> Aﬁ%@?ﬂ PeigRentifls pessesigrimmunomediubaombaci b teeking, or

substaidly lbkindb prbleih fokling aéBily. G N Ala Me Arg Lys Pe Lau Pro

o8 R oo b e b B e
substatialyGacug, piGten fling detity, ¥4 pdnebi Gomphisii BRY orYidhe Yo ac
subSbtiions, ARAIE Andrer additions in the mobile loop region compared_to a corresponding
wild-type Cpn10 polypeplide. . ..

3f The polypeplide of claim 2 wherein the polypeptide displays immunomodutatory -
activity at least similar to the level of immunommodulatory activity of the comespanding wild-type
Cpn10 polypeptide.

4. The polypeptide of claim 2 or 3 wherein the mobie loop r‘égion compiises the amino
acid sequence as set forth in SEQ ID NO:12,

5. The polypeptide of any one of claims 2 to 4 wherein one or more residues of the [ML
tripeplide of the mobile koop region are replaced with charged residues.

6. The polypeptide of claim 5 wherein the IML tripeptide is replaced with a tripeplide
encoding the residues EEE, Il or {Fl wherein the comresponding amino acid Cpn10 sequences are
set forth in SEQ 1D NO: 38, 37 and 35.

7. Anisolated Cpni0 polypeptide having immunomodulalory activity, said polypeptide
substantially facking the mabile loop region of a coesponding vild-type Cpn10 polypeptide.

8. The polypeplide of claim 7 wherein the mobile loop régian comprises the amino acid
sequence as set forth in SEQ ID NO:12.

9. 'The polypeptide of claim 7 or B wherein the Cpn10 polypeplide substanfially lacking
the mobile Yoop region comprises the amino acid sequence as set forth in SEQ 1D NO:3 or 24

10. The polypeplide of claim 7 or 8 wherein the Cpn10 polypeplide substantially lacking
the mobile loop region is encoded by the nucleotide sequence as set forth in SEQ 1D NO-4 or 5 or
25,

1. The pqtypepﬁde of any one of claims 7 to 10 wherein the Con10 polypeplide displays
immunomodulatory activity at least similar to the level of immunomoduiatory aclivity of the
comresponding wild-type Cpn10 polypepfide. |

12, An isolated Cpn10 polypeplide having immunomodulatory activity, said polypeptide
comprising one or more amino acid substitufions, deletions and/or additions in the roof B-haipin
region compared to a comesponding wild-type Cpn10 polypeptide.

13.  The polypeptide of claim 12 wherein fhe polypeplide displays immunomodulatory
activity at least similar to the level of immunomodutatory aclivity of the cormesponding wild-type

Cpn10 polypeptide.
AMENDED SHET:T

AP - ra s
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25 Val Gy Ser Ay Ser Lys Mar Lyn Sly Sly Gn lle
Gn Pro Val Sex 505560 Vval Lys 04.1 G|' App Lys Val
Lou Lou Pro Gn Tyr Ay Ay Thr Lys 65707580 30 Val

Val Led AS ASP LW Asp TV= Thu | ea Phe AX O %5’[‘%2006}601273

900P Il e 05DM5 Lou Gy Lys Tyr Vat Aspr WO

2007/ 025343PCT/ A112006/ 0012782 100 <210> 2 5Racsived 2 July 2007

309 <212> MA <213a Ham eaghona 4400a 2 15 atggcaggac

aagcgtttag aaagtttctt ccactctttg accgagtatt
60 - agtgctgctg aaactgtaac caaaggaggc

ggt} gaga ) .
at t“g[t M@%@@%@ﬁa& B 1?2 caibyherinae Bolleiniy f5aRa comprses the
anaREEidgHotate L& Ihn38A 18 RGYRt t Ct a .naggamaggg

t ggagagat t 180, canccagtta gcgtgaaagt tggagataaa
gt . gt Al Reisied e pa Hk RelveRpidectyion mebOulainA adtiin] R polypepiide

ipin region comprises the amine
acid sequence as set forth in SEQ ID NO:13. _

i7. The polypeplide of claim 15 or 16 wherein the Cpn10 polypeptide substantially lacking
the roof B-hairpin region comprises the amino acid sequence as set forth in SEQ 1D NO6 or 26,

18. The polypeplide of chaim 15 or 16 wherein the Cpn10 polypeptide substantially lacking
the roof p-hairpin region is encoded by the nucleotide sequence as set forth in SEQ ID NG:7 or 8 or
27 |
. 19. The polypeplide of any one of claims. 15 to 18 wherein the Cpn10 polypeptide displays
immunomodulatory activity at least similar to the level of immunomodulatory acﬁwiy of the
cotresponding wild-type Cpn10 polypeptide.-

20.  An isofated -Cpn10 polypeptide having immunomodulatory activity, said polypeptide
compiising one or more amino acid substitutions, deletions and/or additions in the mobile loop
region and the roof B-hairpin region compared to a corresponding wild-type Cpn10 polypeptide.

21. ~ An isolated Cpn10 polypepﬁde. said polypeptide substanfially lacking both mobile loop
fegion and the roof B-hairpin region of the corresponding wild-type Cpn10 polypeplide.

22.  The polypeptide of claim 21 comprising the amino acid sequence as set forth in SEQ
D NO:9 or 28. o

23, The polypeptide of claim 21 encoded by the nucleotide sequence as set forth in SEQ
12 NO:10 or 26. |

24.  The polypeptide of claim 21 or 22 displaying immunomodulatory activity at least similar
to the level of immunomodulatory activity of the comresponding wild-tlype Cpn10 polypepfide.

25. An isolated Con10 polypepfide, wherein the N leminus of said polypepfide is

substantially replaced with a bacterial Cpn10 N terminus.

26 The polypeptide of ciaim 25 comprising the amino acid as sef forth in SEQIDNO:; 14.

2. The polypeptide of claim 25 encoded by the nucleotide sequence as sel forth in SEQ
1D NO: 43.

28.  The polypeptide of claim 25 or 26 displaying a reduced level of immunomodutatory
aclivity compared 1o the Jevel of immunomodutatory activity of the comesponding wild-type Cpni@
polypeptide.

23, Anisolaled Cpn10 polypeptide, wherein a glycine residue replaces an extra N terminal
alanine residue of said polypeptide as compared fo 3 comesponding wild-type Cpn10 polypepiide.

AMANNOED QHEET
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<213> Boma sapi ens <400> 3 25 MWat Al a Gn A
Avg Lye Ph Len WO Lou Phe Any Arg Val ri%lOlS Leg \'\;gle
Gn Arg Sex Ala ny Lys Val Len eta ala Thr Vval Val
Ala 202530 30 Val Ay Ser Ay Ser 1ly5 dy Lye G st
Gy Anlle Gn Pro Val Segs354045 WO
2007/ 025343PCT/ AU2006/ 001278 3, 505560 Val Val Let
Zap Zap Mys Asp Tyr Phe Len Pus Arg Asp Gy Asp
30.  65TheQblyBébtiBe dialainCGycdoysisiythe Waino App S@@ewe@gfetﬁow '” SeQ D
NO:30<211> 261 <212> DNA <213> Dane sapi ens 15<400> 4
at ggcaggac aagcgtttag aaagtttett csactetttg
accgagtatt ggttganagg60 agtgOQggaa aagtattgca
31, AURRARALACISTCRN 28 EdogalItblectidasengaceapERLorth in SEQID

NO:31.

32. The polypeptide of claim 29 or 30 displaying immunomodulatory activity at [east similar to
the level of immunomodulatory activity of the corresponding witd—typé Cpn10 polypeptide.

33, A pharmaceutical composition comprising a polypeptide of any one of claims 1 1o 32.
34. The pharmaceutical composition of claim 33 further comprising IFNB.
35. The use of an effective amount of a Cpn10 polypeptide of any one of claims 1to32cra

nucleic acid encoding said polypeptide in the manufacture of a medicament for freating conditions
selected from the group consisting of acute or chronic inflammatory diseases, asthma, aliergy,

multiple sclerosis, GVHD, other autoimmune disease or an infectious disease.
36. The use of claim 35 wherein the treatment modulates the immune response in the subject.

37. The use of claim 36 wherein the immune response is modulated via modulation of Toll-like

receptor signalling.

38. The use of an effective amount of a Cpn10 polypeptide of any one of claims 1to 32 0ora
nucleic acid encoding said polypeptide in the manufacture of a medicament for treating conditions
selected from the group consisting of acute or chronic inflammatory diseases, asthma, allergy,

multiple sclerosis, GVHD, other autoimmune disease or an infectious disease.

39. The use according to ciaim 38 wherein the infectious disease is a bacterial or viral infection.
40. The use according to claim 39 wherein the bacterial infection is caused by a gram negative
bacteria.

41. The use of an effective amount of a Cpn10 polypeptide of any one of claims 1to 32 or a

nucleic acid encoding said polypeptide in the manufacture of a medicament for treating conditions

"selected from the group consisting of acute or chronic inflammatory diseases, asthma, allergy,

multiple sclerosis, GVHD, other autoimmune disease or an infectious disease, wherein said Cpn10
polypeptide modulates TLR4 signalling in a subject, or in at least one cell, tissue or organ thereof.



10

15

20

SSl t ggagaga ttcaaccagt tagcgtgaaa gttgga

aagttottct eccagaatat 180 gggggcaccg aggtggtﬁct
agatgacaag gattattteC tatttagaga tggtgaeatt240 20
cttggaaagt acgtagactg a261 <210> <211> 264 |1
4212> DNA <213> Artificial 4220> <223> Synthetic
sequence 30 <400> 5 atggcsgegg O CaggCgtt testaaattt
ct geegctgt ttgatcgtgt tctgé?tgaaGO cgt ntgdgg
gcaanttat gcaggcgadd gttgttgegg ttggtagegg

Cagcaaaggt 120 aaag aat t t rat
2 aolgrangeraCARRET AT GO Ao banT s Hip Rliuced TLR
signalid@07/ 025343PCT/ A112006/ 001278 4 tat ggcggoa ccaaagtt gt
gct ggat gat aaagattact toctgttcQg cgat ggt gat 24U

t
43. 22&?%;%3%3@%%% g%%%?ef}:) %1{){%@@;&%&%@ Qrél (919%?&[&1%8950 32o0ra

nucleic acid encoding said polypeptide in the manufacture of a medicament for treating conditions
selected from the group consisting of acute or chronic inﬁammatory diseases, asthma, allergy,
multiple sclerosis, GVHD, other autoimmune disease or an infectious disease, wherein said Cpn10
polypeptide modulates the production and/or secretion of one or more immunomoedulators in a

subject, or at least one cell, tissue or organ thereof.
44, The use of claim 43 wherein said polypeptide modulates TLR4 signalling.

45, The use of claim 43 or 44 wherein an immunomodulator is a pro-inflammatory cytokine or

chemokine or an anti-inflammatory cytokine or chemokine.

46. The use of plaim 45 wherein the cytokine or chemokine is selected from TNF- q, IL-8,

RANTES, IL-10, TGF-B or a type | interferon.



Net Ala Gy G n Ala Phe Arg pyri Pun Len Pro Lea he
Asp Arg Val 151515 15 Lou Vat G nArg Car Ala Ala G u
Thr Val Thr Lys Gy (fly Ile Net 202530 Len Pro G n
Lys Ser Gn (fly Lyn Val Len Gn Ala WAY Val Val Ala

warhtdns®R9 Val (fly Per Gy Ser Gn Pro Val geravabsooi27s
tys.vVal Gy Asp Lys VA ‘505560 LOU Lea Pro G n Tyr
@y dy. Thr Lys Val Val Len Anp ASP Arg Asp 55657075
-80 2yr no Lea Phe Arg Asp Ay Asp Ile Len Ay Lyn
.Tyr Val Asp 859095 30 <@=p@ewcy zzo=ry® 288 <212> DNA
<213> CGonp sapiens <400>.7 atggcaggac aagcgtttag
aaagtttatt ccactetttg accgagtatt ggttgaaagg60
agt gctiget grHadérrdac caaaggaggc attatgatta
cagaaagasL ioafnggamaadain 30 gt att gcaag caacagt agt
cggt gt{}agga_&aggogsittetc aaccagttag cgtganngtt 180

<160> 44

<l170> PatentIn version 3.2

<210 1
10 <211» 102
212> PRT

<213> Homo sapians

<400»> 1

15
Mot %la Gly Gln Ala Phe Arg Iys Fhe heun Pxo Leu Fhe Asp Arg Val
i 5 10 15

nen val Glu Arg Sex Ala Ala Glu Thr val Thr Lys Gly Gly Ile Mot
20 : 20 25 30

Imn Pro GluLyBSaf@lnG‘.l&Wsz Lew Glno Ala Thr val val ala .
35 40 45

25 val Oly Ser Gly Sew Lys Gly Lys €ly Gly Glu Ile &ln Pro val Sear_
50 ) 55 60 '

val Lys Val Gly Bsp Yy Val o Leu Pro Glu Pyr Gly Gly Thr Lys
65 : 70 75 a0

30
val Vsl Leu ASp Asp Lye Asp Tyx Fhe Lot Phe Arg Asp Gly ARR Ile

5] 1 85

feu Cly Lys Tyr Val Asp



ggagat aaag ttotti at CCC agaat at ggaggcaccaaag
tagttctaga tgacaaggat 240 tatttcctat ttagagatgg
tgacattctt ggaaagtacg tagactga288 10 <210> 8 <211>
291 <212> DNA <213> Artificial 15 4220. <223>
wo/bhekis SegnenCe <400> 8 atgQgggagg gt caggeshinoenizrs
tcgtaaattt ctgocgctgt ttgatcgtgt tctgattgaac0

egt agagogg cgganaccilt tacca0400c ggtattAtg0

t gccggaaaa aagccagSl at 120 aangttct ge aggcgaccgt

t gt t gagget ggt atfi’aggt a gccagecggt tagCgt gaaal8o

gt gggcgata aagttetgct gccggantat MydggCCOCa

aagti gtgQt ggat gat aaa240 gattacttce tgttccgcga
tggtgatat c ctgggcaaat acsitsmatta a291 25 <210> 9
<211> 73%232> VAT <213> Bonm a: Sapi ens 30 <400> 9
Mot sAl az26f| yosG n Ala PAn Arg Lyn Pim LOU Pro Len Phe
Asp Avgu%?l.n 1015 Lou Val Gn Arg Eer Ala Ay W Val
Len G n a r Val Vat Ala 202530

<213> Homo gaplensa

400> 2

10 stygcaggac aagogtttag aaﬁg’thtci:t ccnt:t'.c:l:tt'.;-; acogagtatt gyttgaaagg €0
agtgctgoty asactgbaac cassggagge attatgotts cagaaasatc toadggaana
gtathgoaagy caavaghbaght ogotgbtgya togggtbotn aaggasaggg tggyagagatt
caacoagftta gegbyaaagt tggagetaaa gttcttetce cagaatatgg aggoaocann
gtagttctag akgnaoangga ttabticecta tttagagetg gtgacabidt bgygasagtac

15 gtagachkga

<3L0»> 3
<Z1ll> B§
20 <212> DRT

<2135 Homo gapilens
<d00> 3

25 Mek Ala Gly Gln Ala Fhe Arg Iys Phe Teu Pro Deu Phe Asp Arg Val
i 5 0 15

Leon Val Glu Arg Ser Ala Fly Xys Val Len Gln ala Thr val val Ala
20 - 25 30
a0
Val Glv Ser Gly Ser Lys .Glzr Lys ¢ly Gly Gla Ile &In Pro Val Ser
38 40 45

Val Lyz Val GlY Asp Lys Val Leu Leu Preo Blu “%yr Gly Gly Thr Iys

120
180
240
300
309



5 Val Gay Se= Gy Set dn no Vat Ser Val Lyn Val Gy
Asp Lyo Val 354045 hen Len Pro G n Tyr *fly Ay Thr
Lys Val Val Lau Asp Asp LYa, AsP 505560 10 Tyr The Len
Phe Arg 20..p Gy Asp Ile Lou ay Livr Tyr Val ASP
woPsiS 4210r 10 <211> 240 <212> DNA - 42i38kabtianeo1278
sapi ens 204400> 10 . atggsaggad aagcgtttag aaagtttett
agt gct ggaa aagt attgca agoaacagta agegt gasag
ttggagataa agttattcte gatgacaagg attatttcct
atttagagab 25 ceactotttsy accgagtatt gwegctgttg

gat egggtt c ccagaat at g gaggcaccaa ggtgacattc

tt ggaaagt 0 ggttgaaagg tdaaddagtt agtayttata .

cgt agdet §at LEO2ADEERIBO TROFr=. 2k FE P 20D A, Sy ARl
PRT 3Q54212> Eacherighia coll anp>7%1 Mgt Agn |iastArg
Pro Lou His Asp ArgVAl Ile Val Lys Arg Lys u 7
151015 val 0111 Thr Is Ser Ala Ay Ay /le Val Lou
Thr Gugn ASS 2 ByAVeL asp ’

B3

10 <ato> 4
211> 261
<213> DHA

<Z13> Homo sapiens

15 <do0> 4
atggoaggac azgegltitag saagtttett coactobtiy acogagtatt ggtbtgazagy
agtortggas aﬁgtatfgca agraacagkta gtogotgtbag gateoggghte tasagganag
gotggagaga tteaacoaghk taglgtgaaa gttggagata aagttetict actggaa;at

ggaggcacca aagtaghbct agatgacaag gattattica tattiagaga tggtgacatt

20 cttggaaagk acgtagacty a

<210> B
<21l> 264
25 <212» DHNA

«213%» Artvificial

<220
<233>- Synthetic pequence

30
<400> 5 7
atggogeeyd gtoaggogtt togbaaattt ctgoegatgt ttgrboghgb totggttgaa
cytagegegy goaaagttat goaggogace gitgtigess thgghagegg cagcasaggt

amagycggby aaattcagos gobbagedty aasghbgqegeg atanagttct gekgeogyaa

on
120

180

240
261

€0
120

1B0



202530 5 Ala Lys Ser Thr Arg Ay G n Val Lot A m Val

Ay Asni dyAsu no 35 .40, 45 Lou Gn Asn Ay Gn
Val Lys Fro Lou Asp Val Lys Vol Ay Anp lie 10S065. 60
Val no Pile Mh Asp Ay Tyr Sly Vval Lys &M Mu Lys Ile

wWRoMs£5707580 15 A u G u Val Lou Zle G ftpSeavidesion127s
Ger Asp Ile Lau Ala Ile Val Gat 859095 Ala 20 <210>

12 <211> 16 25 t212a PAT t213, Honp sapi ens 4400> 12
30 AUGN Tilt Val TimLys Ay Sly Ile Mat Len Fro
G U Lys«Soracd @it 4R Estgd aagankpapy Sejraetrpp sapjgyraat 244

atooctgggen aatacghgga thaa | 264

3 218> &
<211> B85
<212> PRT

<313 Humd papiens

10 <400+ €

Met Ala Gly Giam Ala Phe Axyg L¥ys Ehe Leu Frzo Leu Fhe Asp Arg Val
1 5 10, is

15 ILet val Glu Arg Sexr Ala ala Glu Thr V2l The Lys Gly Fly Ilas Met

20 25 - ae

Tuu Pro Glo Lys Sor @ln Gly Lys Val Lew Glon Ala Thr Val Val ala
35 44 45
20
val Gly Ber Gly Ser Gln Pro Val Ser Val Iwvs Val Gly Asp Lys Val
50 ’ 55 &0

Lew Lot Pro Gln Tyr Gly Gly. Thr Lys Val Val Dew Asp Asp Ly Aep
25 65 ' 70 75 - 80

wvx Fhe Leu Fhe Arg asp Gly Asp Ile Leu Gly Lys Tyw Tal Asp
' 85 . 90 95

30
<210> 7
<211> 286
<212» DNA

<213 Homo sapiens



<213> nose sapiens 5 <400> 13 Lys Ay Lys Y @Y
4fla Tie 1 10 <210> 14 <211> 96 <212> PAT <213i. Fano
sapi ens 15 <400> 14 Met Zan tie Any Pro Len Phe Asp
Arg Val Les Val Gn Arg ger Ala 151015 20 Ala G n Thr

wWHooliEabys MY Ay Ile nmet Lou Pro G n les melaBodsnoizrs
202530 dy Lys Val LQU ap Ala nkt Val Val Al a Vat .

Ay Set Gg Set Lys 2535A45 Ay Lys Gg dy @n Ito
Gn Pro Val ger Val Lys Val MY Asp LYs 5560 30 Val
Lou LOU Pro Qu Tyr Ay Ay ThY Lys Val Val Lan Asp
Asp Lyn 65707580 Asp Tyr Phe Lel Pha Arg Asp Ay Asp
Ile LeW®® "7 Lys Wr Val Asp 859095 WO '

2007/ C2bBA4BRCHaMIROOG/ FOHR #Bt Foactottey accgagratt gatlganayy

agrgergety aanctghaace caaaggaggo attatgobto cagasanabe toaaggaanaa
5 ghattgyoaag csacagtagh cgotgtrgga togggttote aaccagttag cgigaaagth
ggugataang tbottoctdoe agaatatqggs gooacoaaag tagttctaga tgacaaggat

tatttoctat tEagagatgy tgacatictt ggasagtacg tagactga

10 =2lo> 8
«211> 291
£213» PHR

<213 Artificial

15 <230

<223> Synthetie pegquence

<A0D> B

ntggcggngﬁ gtcaggugﬁt togbaaattt chgoegebat Ebgatoghgt tctggttgnal
',zd ;.‘,gtageg‘ugg cggaaaccegt tadoaaagge ggtabbatgo TYCcoggamaa Angocagyys

anagttotge aggogacegt tgtbgoggtt gaotagoggta godageegyt tagogtgaaa

gegogogata aagbtebget geoggaatat ggeggcacoa aagtigtget gogatagataaa

- gattactkos bBgttcegega tggtgatatc ctgggeaaat acgtggatia a

<210> 8

<21%> 79

<212> ¥RT

<213> PBomo paplens
10

<400> 9

Mot Ala €ly Gln Ala FPhe Axy Lys Fhe Ieu Pxo Leu Phe Asp Arg Val
L 5 i0 18

11
120
140

24¢

288

60
1290
150
240
291



<210> 15 4211> 45 5 4212> DNA <213> Artificial -4220>
4223> Synthetic sceeence 10 <400> 15 ctgtaaccaa
aggaggagaa graguaaccag annaatetca agg45 15 <210> 16
<211> 43 <212> DNA <213> Artificial 10 <220> 4223>
woyRbhetiss 00406nct . 4400> 16 OCttgagatt tttegpgitossnoi2rs
et cttegect cctttggtta ragg3 25 4210> 17 4211> 23
<212> DNA 30 4213> Artificial <220> <223> Synthetic
segeence

17

10

15

30

WD 2007/ 025343PCT/ A112006/ 001278 10 <400>

hou Val Giu 2vrg Ser BAlw Gly Lys Val Len Gln Ala Thr Val Val ala

20 a5 30

Y2l Gly Ser Gly Sexr Glan Pro Val Scor Val Lys Val Gly Aep Lys Val

35 40 45

Lown Leu Pro Gla Pyr Gly Gly Thr Lys Val Val Lod Asp Asp nyB:Asp

BQ

5b a9

Tyr Phe Lau Phe Arg Asp Gly Asp Ile Len Gly Lys Tyr Val Asp

65

210>
<210

<212

- 213>

<4.00>

70 75

iG
240
DNA

Homo éapiens

g

atggoaggad AAGCgLLLay amagttitctt ceactottty acegaghatt ggttgaaagy

agtgcbggza aaghtattgea agoaadagta ghogebgtby gategggtte bouaddagtt

agcgtonaag ttggagataa agttettote cosgantatyg gaggocacoan agtagtieta |

gatyacaagyg atbatttoct attvagugab ggtgacattc ttognanghs ¢gtagactga

<210
<211>
<212>
<213>

<400>

11
n7
PRT

Egcherichia coli

i1

Het Azn Tle Azrg Pro Leu His Asp Arg Val Ile Val Lys Bxg Lys Glu

&0
120
180
240



ccaaaggagg vattttcatt COagaamast ctc33 5 <210> 18
<211> 33 <212> DMA <213> Artificial 10 <220> <223>
gy: nthetic SeolUccildc <400> 10 gagatttttc tggaat gaaa
atgOCtectt tgg33 15 <210> 19 <2115 43 4112> ma <213>

woVohdakfha 4220> 4223> Synthetic sagOcaca 2pcr405hsdd27s
ot gt aaccaa aggaggcatt ataattcoag aaaaatctca agg43

<210> 20 30<211> 43 .- <212> DVA <213> Artificial WO
20071025343PCT/ AU2006/ 001278 11 <223> Synthetic

sequence <400> 204 10 15

val Giu Thy Iys Ser Ala CGly Gly Iie Val Leu Thr ¢ly Ser Ala Rla
20 25 39 '

Ala ILyes Ser Thr Arg Gly Glu Val Leu Ala Vil Gly Asn Gly Arg Ile
35 ’ w0 45

-

Lren élu Asn Gly Glu Val Iys Fro Leu Asp Val Xys Vel Gly Asp Ile
16 5¢ 55, &0

val Ilo Fhe Asn Asp Gly Tyr Gly Val Lys far Glu Lys Ile ASp Asn
65 70 75 &0

15 Gly Glu Val Zew Ile Mat Ser Gln Ser Asp Ile Lew als L[le Val Gle
BS 90 as

20

230> 12
<2i1i> 18
25 <212»> PRT

<213> Homs gapiens
<400> 12
3¢ Als Glu Thr Val Thr Lys Gly Gly Ile Mek Leu Fro Glu Lys Sexr Gla

1 5 1o 15

<210> 13



cuttgagatt tttetggaat tataatgsct ectttggtta PEP43 5
<210> 21 <211> 102 <212> PET | D <213> Sunb sapi ens
<400> 21 Ala Ala Ay Gn Ala Phe rg laro Pte Lou Pro
Lou Me Asp Arg Val 15 151015 Len Val (flu Arg Ser Ala

W Aofdsqdhr Val Thr Lys Gy Ay lle Get 202p3fagfhotbvizrs
Pro Gn Lys Ser Gn @y Lys Val Lou Gn Ala Thr Vval

Val Ala 354045 Val Ay Se' Gy CGer Lys Ay Lys Ay
Gy Qu lle Gn Pro Val Per 5055G0 25 Val Lys Vval Qy
Asp Ligsmaty Lou Lou Pro Gn Tyr Y Y Plitt |as
6570750 Vat Val Len ASp Asp Lys Asp flr Phs Lou
Phe Argf*Bspg™@&y Asp |l e 30es. 9095 Len Ay Lys Tyr
Val Asqiz<2bge sg@edP11> 312 <212> DNA

3 400> 13

Lys Gly Lys Gly Gly Glu Ile
L ' 5

10

<210» 14

<211> 96

cziza FRT

<213% Homo saplens
15

<4f0> 14

Mot Apn Ile Arg Pro Lew Fhe 2Asp Aryg Tval Leu Val Clu Azy Ser Ala
1 5 : ’ 10 15
20
ala Glu Thr Val Thr Lys Gly Gly Ile Met Teu Fxo ¢l Ly Sexr Giln
20 25 30

) Gly Lys Val Leu Gln ala Thr Val Val ala Val €ly fer Gly Ser Lys
25 35 4D 45 '

Gly Lys Gly ¢ly Glu Ilo Sln Pro val Yer Val Lys Val Gly AsD Lys
50 55 60

40 val Leu Leu Pro Clu Tyx Gly Gly Thr Iys Val val Lew Asp Asp Lys
G5 70 75 80

aep Tyr The Ned Fhe Arg Asp Gly Aep Iis Leuw Gly Lya Tyr Val 2ap
85 90 85



5 <213> Hono sapiens <400> 22 atggeagvag aggagtgctg
10 aaagtattgo attcaaceag aaagtagtte tacgtagact
gasaagegtt tagaaagttt etgaaactgt aaccadagga
aagoaacagt agtegetgtt ttagoQt gaa agttggagat
LpRgaa ggattatttc ga dttdCadtdt ttgaccgaghyaeesner2ss

~attggttgaa ggcattatgc ttegagaaaa atoteaagga
ggat egggtt etaaaggaaa gggt ggagag asagttette
tcccagaata tggaggeacc Oratttagag at ggtgacat
tcttggaaag 15 <210> 23 <211> 101 <212> PEW <213>
Done sapiens <400> 23 Ala Gy Gn Ala Phe Arg Lys as
Lou REOQO LQU Plc Asp Arg Val Lau 1610 '15 Vat G n Arg
Star A$239°AI¥ glu Ibr Val Tin Lys Ay Ay Ile Mat Leu
20253033145 «3Pr0 G n Lys Ser Gn Ay Lys Val Lea Gn
Ala Thr _Val Val Ala Val 1035dO45 (fly Sex aly Bur Lys
Ay Ly&'" Y™y Gu no Gn Pro val Aer Val 5055'.60
13 pys<awad Gey£sA8R LYs Val Lau Lou Pro Gn Tyr Ay
dy Thr LyS Vval 65707580

<220>

£323» gHynthetic seguemce

16
<400> 15

chkgtaacoaa AygajYCgaa greggaacoag azaaatcton agg

15 <210> 16
<211> 43
212> DUA
<213> Avtificisl

T2 k220
«223% Synthetic ssquenca

<400 16
dettaagatt thkebggtie etettogoet cobttggita cagy

210> 17
<211> 33
<212> DHA
30 4513> Artificial

<2R0>
£223>» gynthotic sequence

43

43



Val LOU Asp Asp Lys Asp Tyr Mae Len Phe Arg Asp G I'
Asp Ile Lou 859095 Ay %V Tyr Val My 10 <210> 24
<211> 86 <212> PRl <213> Ranp sapi ens 15 <400> 24 Al a
Ala Gg dn Ala she Arg Lys Pho Len Pro Lou Phe Asp

“@{097@\!%43 510 15 20 Lou Val du Arg Set Al a ﬁ@'MA@M&;/qum

QU Gn Ala Thr Vval Mal Al a 202530 Val G g Ser .
Quy Ser Lyn Gg Lys Gg Gg Gnlie Gn Pro val Ser
25354045 Val Lys Val dy Asp Lys Val Lau Lou Pro au
Tyr G.@o& %, Thr Lys 505560 30 Val Val Lou Asp Asp pys
Asp Tyr Ph@Lan MO Jug Asp Gy 11.672410 65707580 Lou

Ay Lysfygeat/grietpgst %aﬁbtsz?ssnpcw AU2006/ 001278
14" . 4210> 25

5 <210> 18
<212> 33
<312> DHA

213> >»dxkificial

10 <220

«2323> Synthebic Sequence

400> 18
gagabtbbite tggantgaad acgootectt Lgg

15

210> 19
<211 43
_<212> DHNA

20 <213> aArtificia

220>

<233»> Symthetic gegquence

25 <AD0> 19

dtgbaacean aggaggoatt atastbecag anaastatoa agy

<210 36

w <2ll> 43 -
<212> DNA
213> Axtificial

<220

33

3

43



<2/ 1> 264 <212> DNA <213> Honp sapi ens <400> 25
at ggeggogg gtcaggcgtt tcgtaaattt ctgccgctgt
ttgatcgtgt tctggttgna60 . M agtagegogg gnmmaaagtt et
gcaggsgneo gttgttgogg ttggtagcgg eageaaaggt 120

%?ﬁ g aaattcagcc ggttagcgtg aaagt gg9edpcr/au2006/001278
ataaagttct gctgccggaal80 f;at ggeggCa ccaaagtt gt

gctggatgat attagattywt teetattcag egatggtgat 240
atcctgggca eatacgtgga ttaa264 |s <210> 26 <211> 95

<212> p 13>..Ban g@gl ens 20 <400> 26 Ala Ala Gy
Gn A aﬁéba?yﬂnt%Lys he Lau pro Len The Asp Arg Val

151015 25 Let Val G n-Arg Ser Ala Ala G n Thr val Thr
ram G aseéd yzol | e Mat 202530 Len Pro A n pars Ger da

Ay L 20354045
val y‘isft‘é'e“%al"& “lﬁg%”%’“‘é e %Jl\g/a%ég'“lég‘%@ KR My

AspsLys Val 505560

«210> 21
<211> 102
<21l2> PFPRT

10 <213> Home sapliens

<400> 21

Ala Ala Gly Gln Ala Fhe Avg Ly# Phe i.au Dxo Leou Phe Asp Ary Val
15 1 5 10 1)

Len Val Glu Axg Ser 2la Ala @Glu Thr Vval Thr Iys Gly @ly Tle Met
20 25 30

20 Teu Pro Glu Lys Ser Gln Gly Iys Val Leun Glo Als Thr Val Val Ala
35 40 45

val Gly Sew Gly Ser Iys Gly Lys Gly Gly Glu Ile Gl 2ro Val Ser
50 . 55 ‘ 50
25 , _
¥al Lys Val Gly Asp Lys val heu Leu Pxa Glu Tyx Gly Gly Thr Tnrs
65 70 75 ' 80

val val Len Asp Asp Lys Aop lyz Fhe Teun Fhe Arg Asp GLy Asp Ile
30 B 15 . (1] 85

Lexn Gly Iys Wyr Val bsp
100

43



WO 2007/ 025343PCT/ AU2006/ 001278 15 Lou Lea Pro A u
Tyr "fly Ay Thr Lys Val Val Mn Asp Asp Ara Asp
65707580 Tyr rho Len Rho Arg Asp QY Asp no Lau GY
Lye Tyr Val'AsP 5859095 210> 27 4211> 291 10 <212>
< > Som sapiens 400> 27 atggaggagg
“%%%?%é%ﬁ%t ot gocgebgt t hggt egt ot norggghgua%gﬂ%gﬂﬂbcj;&)tlﬂ8
cgt agcgogg oggaaacagt taocaaagga gotattatgo
t googgaaaa aagocagggt 120 aaagtt et go aggegaccgh

hgt . .

.hgcmtt gskageggta gedageoggt tagogtgaaal80

fl owage- 8a saght. et sr08 gi aggaat at gi oggt aaaa

aagtt siEEt &Hat gat aaa240 gattactteo nottcogega

hggt gakaiie eissi ggaaaat aogtggatta a29l <210> 28
<211>_Z§%?2 2> PET <213> HOMO sapi ens <400> 28 Al a

Ala Gy

n a Pima Arg Lys Phu Lea Pro Leu Pho Anp

Ar g 5Vak21p5] Bemo saplens

10

15

20

25

30

<400> 22

atygeagoag gacaagoght tagasaghbt cttccagtot ttgagogagt attggttgaa
nggagbaoby étga,aaq.tgl: azccaargge gycattatgc tteoagaaaa atotoaagga
aaagtabtge aageancegt agtegokgtt ggateggytt otnzaggaaa gogtugagag
attoasdeag thagogbgaa aghtggagat aa.agu‘l;c:i:i;:- toccaganta tggaggoaca
asagtaghic bagabgnias ggattattic chatbtagag atggtgacat tottgganag

tacgtagagt ga

210> 23
<211> 191
<212> PBRT

<213> Homo sSapiens
<400 23

Ala Gly ¢ln Ala Tha Arxrg Lys Phé Loy Fro Lou Phe Asp Axg Val Teu
1 5 i 5

val Slu Axg Ser Ala Ala €lu 'J,'ha.- Yal Thr Lys Gly Gly Ils Met Leuw
%0 25 20

Pro Clu Lye Ser Glo Gly ILos Val Geu Gln Ala Thr Val ¥al Ala Val
35 a0 45

Gly Sex Gly Ber Lya @ly Lys Gly Gly Cin Tle Gln Pro Val fex Val
50 1 S . 60 o

60
120
130
240
300
312



Len Val Gu Arg sor Ala Ay Lys Val Lou Gn Ala Mz
Val Val Al a 202530 Val Gay Ser (fly Per Gn Pro Val
Sir Val Lys vVal Ay Asp Ars Val WO

2007/ 025343PCT/ AU20061001278 16 354045 Len Lev Pro

v@]@ Jd0ka Yy ely Thr Lys Val Val Lau Aap AsppédiguAsfooizrs
0 % O Tyr Phe Len Rho Arg Asp Ay Asp Ile Lou Ay

Lys Tyr Val API, 65 70 75 W<2/0> 29

Laﬁ val Gly Asp Lys Val beu Leu Pro Glu Tyr Gly Gly Thr Lys val
a5 70 78 ?G

Vai Lan App Asp Lys Agsp Tyr Fhe Leu Fha Arg Asp €ly A=mp Ile Leun
5 85 90 95

@y Tws Tyx Val Asp
.100

10

210> 24

<24l> 86

<213 PRT

<213> Homo saplecs
15

400> 24

A'la Ala Gly ©ln Ala Fhe Arg lLys Pha Len Pro Len Phe AsSp Arg Val
i 5 1 - 15
20 ) .
reu Val Giu Arg Ser Ala Gly Lys Val Leu Gin Ala Thr Val val 3la
26 as . . 50

val Gly Ser Gly Ser Lys Gly Ixs Gly Gly Glu Ile Gln Pro Tal Ser
25 a5 ' . &0 45

val 1ws Val Gly Asp Lys Val fou Len Pro Glu Tyr Gly Gly Thr Lys
5Q 55 &0

30 val Val Leu Asp hsp Lys Asp Tyr Phe Leuw Fhe Arg Asp Gly Asp Ile
85 70 75 a0

Leu Gly Lye Tyr Val Asp
85



<211> 243 <212> DVA -<213> Honp sapi ens
15 <400> 29

WO 2007/025343 ‘ PCT/AU2006/001278

10

i3

20

30

«210> 25
<211> 264
212> DNA

£213> . Homo saplems

<100> 25

atgyeggoay gtoegucytt toghaaattt ctycegetgk tigategtgt totgpbtgua
ogtagogegy gonasgbtct goaggegadd geetgtigogg ttggtageay cagoaaaggt
anaggoggty asattoagec ggttagcytg aaagtgggey atamaghtct getgecggaa
trtgweggoa coanagbtgt -gctgga.tgai: aaagattast tectgiteey cgabgogbtgat

atcgtgggca matacgrgga ttaa

<210> 26
<2il> 95
212> PRT

<213> Hooo sapiens
<d00> 26

ala Ala Gly &Iln Ala Pha Ary Lys Fha Len Pro Lea rhe Agp Arg Val -
1 5 g 15

ey Val @lu Ary Ser Ala ala Glu Thr Val Thr Iys Gly Gly Tle Mot
20 ‘25 20

Len Pro Glu Dws Sexr @ln Gly Lys val Leu Gln Ala Thr Val val Ala
35 40 45

Vel Gly Ser Gly Her Gln Pro val Ser Val lys Val Gly asp Lys Val
50 55 _ 60

60
120
180
240
264



at ggcagcag gadaagegtt aggegtgag gaaaagtatt gttagcgtga
aagttggaga etagatgaca aggattattt 20 tga ttgaecgagt
attggttgaa60 ttggateggg ttetcaaccal20 at ggaggcac

wirReghagst 180 tt Ctt ggaaa gt negt agac240 243 pcRAo36d1278
4211> 102 26 <212> SSW <253> =M Sapi ens <400> 30 30
G yd4A2a Ay Gn Ala Phs Arg Lys Phe Lou PrO Lem Phe
Asp Arg Val Lou Val 01U Arg ger Ala Ala G n Thr Va

Thr Lys ny gig I'le Mat 2042530 WO
2007/ 02515*21 T2006FHOTH /8= tys Vel Vel tew dap hsp Iws Asp
ki 75 8o

i

i5

25

30

yr Fhe Led FPhe brg Asp Gly Asp Ile Len Gly Lye Tyr Val Asp
85 50 85

4210> 27
<211 291L
<212> DNA

<213% Homo sapiens

40> 27 .

abgyoagegy GUuggogtE boptassbtt chgcogutgt thgategbgt tobgghbgna
cgtayegegy cggaaaédgt tacosaaggo ggtattatge tgdcggmaas aagcuag;gt
amngttotye agyegacdogk tggtgcgﬁtt ggtagoogta gacagoeggt tagegtgaaaz
gEgggegata aagtbekgot goggganbat gyogguacaes aagttqtécu égacgutaga

gattadttce tgttoogega tgotgatate ctggicaanab adggggatta &

<210~ 28
<211» 79
«<212% DRT

<213> Homo sapiens
<404% 28

Ala ala Cly Gln Ala Fhe Arg Ior Phe Leu Pro Lew Phe Asp Arg Val
i . 5 1o 15

Leu ¥al Glu Arg Sor Ala Gly Tas Val Leu Gln Ala Thr Val Val Ala
20 25 30

val Gly Ser Gly Ser Glun Pro Val Sex Val Lys Vel Gly Asp Iye Val

69
1240
180
240
ag1



17 Lau Pro dn Lys or Gn Ay Lys Val Lou Gn 82a Thr
Val Val Ala 354045 5 vVal Sly Sur Ay Se r Lys Ay Lys
Oy dy du 1/0 Gan Pro Vat Ser 505560 Vat pyre vat
Gy Asp Lys Val Len tau Pro Gn Tyr Ay Gy Thr Lys
wPRéhReR 10. Val Val Lea Asp Asp Lys Asp TyéET/Rboddu7s
The. Axo Asp t3r AsP Ile 889095 Len 01% Lys Tyr Val
Aap 15100 <210> 31 <211> 312 20 <212 SSA t215> HoMO
Sapi ens 4400st 31 at5g0c9GE 25 cgtsacacss

itaaatti stges att cagoOPP asagtgatgo tatgtwatt 30
pocaggi cgth togtaaattt oggaaaooph snaaaaa090
aggagaodgt 50i ttgagght tiab5cQ Caaacr bi ngcl f at

t ggat &t &M Byt eatrt Yy Jéy The Lys Val Val Leuw Asp Asp Lys Asp

50 b5 - 60

T'vr Phae Lev FPho Arg Asp Gly Asp Ile Leu Gly Lys Tyr Val Asp

65 78 - 78

10 <210 29
<211> 243
<212> DH}

"<213>» Homod papienc

15 <400> 29 .
atgacagoayd gacaagugtt tagaaaghtt cttecactek bigacogagk abtggbtgaa
aggagtgotg gaaaaﬁtatt geaagoaata gtagtogetg ttggnfcgyg ttctcaagoa
gthagegbgs aagttogaga tanagkbott cteoccagaat atggeggoac camagtagtt
chagatgaca aggattactt cctafbttaga gatgugigaca ttettgogaaa ghacgbagac

20 tga

210> 30
<311> 103
28 <212> Eni

£213> Hono sapiens
<400 30

30 @ly Ala Gly Gln Ala Phe Arg Lys The Leu Pro.Leu Fhe Axp aApg Val
1 5 10 ' 15

Lou Val Glu Arg Ser 3la Ala Glu Thr Val Thr Lys Gly ¢ly Ile Mat
20 -1 - 30

bR
120
180
240
243



ot gsagot gt thgat oghgt getggttgaa pgeattatgc

t geoggaaaa aagocaggss 515045, 09980a gaaaaggsaa
aggaggagan amagt got ga tgccgganta t OScggcacc

ctghtucgcg atogcsatat t Qi gggcaaa <210> 32 <400> 000
WA BEFH4925343PCT/ AU2006/ 001278 18 <210> 33PCHOBY0GHI278
$ <210> 34 <211> 294 <212Y DNA M <213> E. col a <400>

34 atgaatatto gtooattgea tgatc202t2 ategtcaagc

gt aaagaagt tgaaaotaaa60 totgotggeg Yeat09tt ot

gaeoggot et gca2CO2ct a aat el oaocag eggcgaagt g120 m

o 1 930 9835 09664 1 88 aea. ot faca. gargaee

t aoggt gt ga a&fct gagaa gat ogécaat 240 gaagadft gt

t gat eut 9t e cgaaagogao attat ogoaa ttgttgaago gtaa294
20 <210> 35 <211> 102 <212> PET <213> Rome 25 <4Q0>
35 Al a A #AFEEH APt ThEArg By STt it B 518 Bife
Asp Arg Vak 55 60

val Lys val &ly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 ' 70 75 a0
0 ‘
val vel Len Asp RAmp Lys Asp Tyr Fha Leu Fhe Arg Asp GLy Asp Ile
85 © 90 ' S5

Lew Gly LwE Tvyr Val hap
15 100

«210> 31
<211> 312
25 <312> DHA

<213» BHomo sapiens

<400 31

atgugtgeoy gocaggcait togtaaattt ctacogetyt ttgategbgt getggttgaa
. 25 égtagcgcgg sogaascegk gacocaaagge ggoattatge tgoeggazas aagooaggoe

aaagtgetge aggogacdyt gattaosahit gueagogaca goaaaggoan agyegycgaz

attoagoegy tyagoghbgaa agtyggegat aaaghkgotge tgreggrata tggoggoace

asagtggtge tggatgabas agattatctt chghbtooged avtgagegatat tctgggoaaa

tatgtaggatt ga

a0

<218 132
<400> Qo0

&0
1320
180
240
300
312



151015 30 pea tax G u Arg ger Ala Ala G n Thr Val Tar
Wo0gRg4E y |1 e Phu 202530 Ile no A u Lys SBET/&H0@N27S
Lys Val Tam Qa Ala Tar Vl Val Ala 35A45 WO
2007/ 025343PCT/ A112006/ 001278 19 Val 017 Ser ely ter
Lys (fly Lys aly @ WAY no 01n Pro Val Ser 505560 S
Val Pya Val gly Asp Lys vat Lau Lau Pro 0112 Wr Qdy
(fly M Lys 6370. 75BO Val Val Lou inp Asp Ilya Asp
Tyr Eke Les phe Ara' 4st, sly Asp Ile as9095 10 Zen
Gy Lyn Tyr Val asp 200 15 4210> 36 4211> 312 <212>
DUX <2/ 3> Gofya sapi en 20 <400> 36 at gOOngcc9
gacaagcSt t tagagggttt cttoCactot ttgaccgagt

att ggt t gaaét’ag

tgctg ctgaaaot gt aaccaaagga

ggcattttsca ttccagaama atetcauggal20 .aaagtattgc
aagcaacagt agtogetgtt Ogatagggtt

ct aaaggaaangt ggagagl00 attcaacoag ttagcgt gaa

agtt ggagat <¥dagPfatta taccagaata tggagUt at c240 23
anagt agt t C.p:agatgacaa nattatttactatttagag atggtgagat
t att ggaaag300

10

15

25

<212 DR

<213 E. coli

Af0> A4

atgmatatte geceattges bgatcgogty atcgtcange ghtasagasghk bgasactaax
tobkgubggeg goatogttot gaccygebot goagoggota astdcacacy cggegaagty
ctggotgkey goacbygoog tatocttgas aatggegasy bgaageogct guatghgasa

gtbygegaca togtibakbiet caacgatgge tacggtotga aabtchkgagsn gateygacaat

gaagaagtgt kgavcatgtec cgasagegec abtctggosa ttgttgazgo gtz

<210> 35

<3iis» 102

<212> PFRY

<213> Homs saplen

<400» 35

Ala Ala Gly Gln Ala Phe Arg Lys Phe Lan Pro Leu Phe Asw Arg Val
1 5 L0 15

Tow VAl Gle drg Jor Ala Ala 8lu Thr Val Thr Lys Gly Gly Ils Fhe
20 25 30

Tle Pro Glu Ly2 Ser Gla Gly Lys Val Lew ¢in 3ia Thr Vai val Ala
35 ) AQ a5

50

134
2490
204



hacgt agadt gnB822 <210> 37 30 <211> 102 4212> VET

<213> Deno sapi en <400> 37 WO

wPRd732R343PCT/ AL1J2006/ 001278 20 Al a Al a Garcfhezodd/eizrs
File Arg Lye Pita Lou PrasLou Phe Asp Arg Val 151015

5 Lem Val

Gn Arg Sex Ala Ala’"dn Thr Vat Thr Lys Gy

Gst nolle 202530 Ile Pro (flu lays Se= Gn dIP

TCyS Val

Lou ela Ala Wor vat Val Al a 354045 10 Val

Gs Set Ay See Aye Ay Aye Ay GIt Gn lle Gn Pro
Vai  Saw 59&55(9.9 S\égle‘:l.}r)é%: \f@‘!: Gg' %56570%7561\4%19% 11:.-!:: %l Sex

Pro G U Tyr
Lye EAlsp Tyr Plta L8% rho Ang Asp By Asp Ile

Asp Asp

= tars 580 Val Val Lou

859095 20 Lou Ay Lys Tyr Val Asp 100 <210> 38

5

10

15

25

30

Val Lys val Gly Axp Lys Val Leu Leu Pro Glu ‘fyx Gly Gly Thr Lys
65 . "0 . 75 80

val Val Leu Asp Asp Dye Asp Tyr Fhe Leu FPhe Arg Asp Gly Asp Ile
B5 80 95

Leu GIy Lys Tyr Val Asp
100 '

<210> 36

<211> 312

<212> DNA
<213> XHomo saplen

<400> 36
atggeagoag gacangogkt tagaaagbht chbtocactot thgacogagt attggtigaa

aggagtgotg ckgaaactgh aaccadagga ggcasbkttiea ttﬂcagapna atetcanagys

_aaaghtattgo magoazcaght agopgebuote ggatoggett chaaaggaax gggtogagay

attonaccag thagegtona agtigragat asagthotta teccagaats fggaggenoe
anagtagttc tagatgacai ggattattte chbatttagay atgghgagat totbggasnag

kaogbagact ¢ga

<210> 39
<21t> 102
£312> TERT

£213> Homo sapien

<400> 37

60
120
180
240
iy
kI



25 4211> 312 <212> DNA <213> Ponp sapi on <400> 38 30
at ggoagaag gacaagcgtt tagaaagttt ottccactot
ttgaccgagt attggttgaa60 aggagtgatg ctgaaact gt
aacCaaagga gpcattataa ttccagaaaa atetcaaggal20

wirRAg@l49c aagcoacagt agtcgctgtt ggategorttpcrav2006/001278
Gt amagV8Eat nt ggagagl80 aft caaccag tt-agcgtgaa
agttggagat asaghtettc teccagaata tggaggcaao240

amagt agttc tagatgacaa ggattatttc ctatttagag
aBggtgatat t (O tggaaag300 WO

2007/ 025343PCT/ AU2006/ 001278 21 taegtagact ffa {210>
39 5 P12 £y O PR P DR ST ST &8¢ 230

10 AaaAla'dy O Aa Phe Xrg Lws Phe Lou Proaieu
Phe Asp Arg Val 151015 Lea Val Sit Arg Ser Ala Al a
GQu Thr Val Ths Lys gly Ay (flu Gu 15282530 Gu Pro
: MUS Lytse Sigl o0p AOSee Rlasadga o By 31 b= Ay Sih @s/4t= B4R

Al a : 20 25 30

Ile BEro Glu Lye Ser Gln @ly Iys Val Tew ¢ln Ala Thr val val ala
an 49 45
10 )
val gly Ser Gly Ser Iya Ely Lys Gly Gly Glu Ils Gin Pzo val Sexr
50 55 &0

val Lys val Gly ARD Lys Val Leu Leu Pro Giw Tyr Gly Gly Thr Lys
15 65 . 70 . 5 80

val Val Leu Asp Asp Lys Asp Tyr Phe Dou Phe Arg Asp Gly asp Ile
85 30 a5

an Leu Gly Lys Tyr Val Asp
100

<210> 38
25 @211 312
<212> DNA

<Z1%> Homo .sapiem

<200> 38
30 akgycagday gacaagegtt tagaaagbtt ottocacton ttgaccgagh a.tt:_s‘gttg‘aa 60
agragtgotyg ctgaaactgt aacoasaggw ggoattataz ftooagaana ateboangga 129

anagtattge aagenacagh agtegebgtht ggatcggutt ctamaggasa gogtgyagay 180
attcaacoag ttagegigan agttggagak aangbhobte toocagaata tggaggeace 2490

aanghagttc tagakgacaa ggatkattte ctatttagag atggtgacat totkbgyaaag 364



3540. 45 20 Val Ay Sex Gy Set Lys Ay Lys Gy Gy
Oe Tie Gn no Val Sex 505560 Val Lys Val Ay As Lys
Val Len Len Pro Gn Tyr Ay dg Thr 657075. SO 25 Val
Val Lou Asp ASV las Asp Tyr Pita Lou Pita Arg Asp Ay

wWSRRsA$9095 Lou Ay Lys Tyr Val- Asp Lou fa-fathedsno1278
Hs Hs Hs Hs Hs 3010005110 <210> 40 <211> 336

WD 2007/ 025343PCT/ AU2006/ 001278 22 <212> DNA <213>

Hono Bawl = <400> 40 5 at ggeagcag aggagtgotg

aaagt akd@Q.af gaaccag aaagtagttc Wtacgtagacc ' 212
gacaagcgtt atgaaaCtgt aagcaacagt ttagogtgaa

t agat gagaa t cgageacca

<210> 39
5  <211> 110
<212> TRT

<213> Homo sBagien

<400> 39

10
Bla Ala'Gly Gln Ala Fhe bry Lys Fhe Leu Pro Lou Phe App Argy Val
1 5 10 15

Lew Val Glu Avg Ser Ala Ala Glu Thr Val Thr Iys Gly Gly Glu &lu
5 20 28 : 30

@ln Pro Glu ILys Ser Glan Gly Lys Val Lew Gln Ala Thr Val val ala

35 ] 40 . 4F

20  val Gly Ser Gly Ser Lys Gly Lys Gly ¢ly @lv Tle Gln Fro Val Sex
50 55 ' 60

val Lys ¥al Gly Asp %ys Val Len Leu Pro Glu Tyr Gly Gly Thr Lys

. 65 ’ 70 75 . a0
a5 - .
Va2l Val TLeu Asp Aup LyS Asp Tyr Phe Len Fhe Arg 2gp @ly Asp Ile
85 20 385
Teu GlY Lys 'J!yr val Asp Leu Glu His His His His His His
30 100 105 110

<210> 40

<211> 2336



tagaaagttt ettccactct ttgaccgagt attggttgaa
aaccaaagga ggcgaagagg ataccagamma atctcaagga
agtogctgtt ggategggtt ctaaaggaaa ei ggt Ogagaq
agttggagat aaagttattc toccagaata tggaggoacc

Wi ftc ctatttagag atggtgacat tettggambgpcr/au2006/001278
cca%‘%%%géc cactga <210> A1 <211> 110 15 <212> PAT

<213> Honp sapi eu <400> 41 '20 Ala Ala Ay Gn Al rho

Arg Lys -Phs Leu Pro Leu Phe Asp Ars, Vt1l 151015 Lou
. Val (fbyg-Angagor Ala Ala Gu Mr Val Wir Lys Sly Ay

Ile Mt 202530 25 Len Pro G n Lys ger Gn Gy Lys Va

Lau G749 APWAPi%AI Vval Al a 354045 Val “(fly Set

(fly Set Lys Gay Lys (fly Gy Qu ile Gn Pro Val Set
IBOS,()c'@ﬁQ;,qu/r Lys vat Gy Asp Zys Val Lou Lau Pro G n

Tyr ar Ay Lys 651075'90 WO . '
2007/ 62 UIFCTAROPTOE FBFIHPBE PToRArct/AtsatemoAsERadrgen 60

Lys AsygedtpiorPbignabdtie RRcoludSRobdod baRRaB20Q% g0 120
a;agtattyc aagoaacagt agtegougit goategogtt chasaggaan ggutggagay iagQ
aticaaccag thagogtgaa agttgmagat aaagtictic toocageata tggaggdace 240
azagteghts tagavgadaa ggattattic chatgtagag abkggbgacat tetbggasag 300

10 tacgbagace togagcacca coaccacpac cachga - 336

<210> 41
<21i>» 110
i <312> FRT

<213> Homo =apien
<400 47

3¢ ala Ala Gly Gln Als Fhe Arg Iys Phe heu Pro Leua Fha Asp Arg Val
1 5 : 10 15

Leu Vol Glu Arg for Ala Ala Glu whe Val Thr Lys Gly Gly Ile Mat

29 25 30
25
Len Pro Glu Lys Ser Gln Gly hys Val Ieu Giﬁ Ala Thr val val Ala
35 ’ 40 45
Yal Gly Ser Gly Saxr Lys Gly Lys Gly Gly Glu Ila Glu Pro Val Ser

o - 50 B &0

Val Iys val Gly 3&sp Iiys Val DLem Lsu Fro Glu Tyr Gly @ly Thr Iows l
65 . 70 75 80



Lou AY liyz TYr Val 2S20 Len Gn Hs Hs Hs Hs Els
H p 5100105110 <210> 42 <211> 336 N <212) DMA 4213>
Hat o sapi ent attcaaccag ttagcgtgaa agttggagat
aarigtaptto tagatgaCtat ggattattte tacgtagacc
“&éggg%qﬁga cdaccaccac aaagttattc teccagaat§CTMUZ{}06,001278
t Tacc ctatttagag at ggt gacat tettgganag cactga
<210> 43 <211> 291 <212) DNA 25 <213s. Honp aapica
<400> 43 atgaatatta gtccactott t gaccgagta ttggttgaaa

t gat 60 ttat
I N R R S g R R AT

gtQgatgttg gator/FMng taaaggaaagﬂggtspgagaga
ttcaaccagt tagagtgaaal80

5 ioo 185 iio
<210> 42
£211» 336
i <2132> DpMA
<213% Hoo sapien
<400> 42
atggoagong gacasgegtt tegaaagtibt cttecactot tbtgaccogagk akiggttgaa . ag
15 aggaghtyetyg chbgasactgt aaccaaagga gucatiatge ttocagaaaa atctoasgyga 120
aaagtattge aageaseagd agregotobt ggakogggtt charaggana gosbtguagay 180
atboangecay bttagoghbgna agttggagat aaagttctte toccagaata tggaggoace 240
azagtagtte tagatgacan ggattattbe ctakbtagag atggtgacat tottggunag 300
tacgtagace togageacca dyadeacdas sackga 336
20
{..2101? 43
<211y 291
%212> DNA
25 <213» Homo gapien
400> 43
atgeatakte ghocactebl bgacegagta thggktgana ggagtgetge tgaasctghka [10]
accaaaggag geattatyot tocagaaaas totceazggaa aagtatbgoa agosacagta 120
10 gtegokgttg gatcaggbbe tasagpenag ggbguagaga ttoaaccagt tagoegtgaaa 180
gtbggagata aaghbtctter cocagastat gyaggoacca aagtagttet agatgacaang 240
gattattteco tatttagaga tggtgacatt ctiggazagt acgtagacty a 291

55

Lou Gly Iivs Tyx Val Asp Let Glu Hig His Eis His Hig Hie



gttggagata aagttettct cccagaatat ggaggvacca
aagtagttct agatgacaag240 - gattatttuc tatttagaga
tggt gagatt ettagaaagt acgtagactg a291 WO

2007/ 025343PCT/ AU2006/ 001278 24 <210> 44 <211> 309

worzhe 7o KA
aagcgtttag aaagtttatt ccagtetttg accgagtatt

gat t gaaagg60 agtgctgctg aaact gt aaa caaaggaggc
attatgcttc cagaaaaatc tcaaggaaaal20 gtattgcaag
caadagt.agt ctgttgga tcciggttcta aaggaangg

tsgagagattl 10 caaccagtta gcgtgaaagt tggagataaa
gttctt&tlér éHgaat at gg aggcaccaaa240 gt agttctag
at gacaagga tdeatttccta tttagagatg gtgacattct
tggaaaghgcsg gtagactgasog
5
<400> 44 _
ntggcagg‘&c aagogttbtag saagtttekb cocactobiby acogagtatt ggtigaaagy
aghgotgotg anackgtase oaxagaagge attatgotbs cagasaaate tCaaggaaaa
ﬁtattgcaag caacagtagh cgoighbibgga togogbtota aagoaaaggy tggagagatt
10 casccagtta goegtgaanaghk tgguagatazz gttohbtebtoo cagastatyg agycadeana
gtagthctag atgacaagga teatttoocta tthagagatyg gtgagattct tgyasagtag

gtagadtga

<213> EcnD capita <400>.44 at ggcaggpku2006/001278

60
120
iao
240
300
209



