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Technical Field The invention relates generally to chap eronin 10
N-term nal variants. Mdire 10 specifically, the invention relates to
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be i nvol vedciogs-gefegiber of ot her cellular processes in addition to its role
in protein folding. For exanple, it has been suggested that Cpnl O

regul ates biological activities associated with pattern recognition
receptors (PRRs). PRRs are resporfedhnié¢alrFieldi ating and driving i mmune
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PAMPs/ DAMPs to PRRs also initiat es cel I SI gnal | ing cascade(s) in various

i mune cells (e.g. macrophages, and dendritic cells)
AR i

culmnating in the production and i nflammatory nedi ators (e.g.
cytokiges, chefiRki o8, 10'€Ha10) 8lsOXHGRN a$ BB §18g@iney factor (EPF) and heat shock

protein 10 (Hspl10; HSPE1), functions as a molecular chaperone that facilitates the

folding of cellular proteins. In particular, Cpnl0 has been shown to form a complex with

Chaperonin 60 (Cpn60) in the mitochondria of diverse cell types. This complex is

responsible for the folding of polypeptides imported into the mitochondria, preventing
20  peptide aggregation, and reactivating denatured proteins.

Cpnl0 is thought to be involved in a number of other cellular processes in addition
to its role in protein folding. For example, it has been suggested that Cpnl0O regulates
biological activities associated with pattern recognition receptors (PRRs). PRRs are
responsible for initiating and driving immune responses upon recognition of specific

s ligands derived from pathogenic microorganisms known as “PAMPs” (pathogen-
associated molecular patterns) (e.g. lipopeptides, glycolipids, nucleic acids) and/or host-
derived ligands referred to as “DAMPs” (damage-associated molecular patterns) (e.g.
nucleotides, nucleosides, DNA, proteins). For example, the binding of PAMPs to PRRs
expressed by phagocytic cells (e.g. macrophages) has been shown to promote endocytosis

30 and destruction of pathogens by the cell. Binding of PAMPs/DAMPs to PRRs also
initiates cell signalling cascade(s) in various immune cells (e.g. macrophages, B
lymphocytes and dendritic cells) culminating in the production and secretion of

inflammatory mediators (e.g. cytokines, chemokines, reactive oxygen species etc).
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i sol ated chap eronin 10 riant pol ypeptide shares at |east 80%
sequence itheraly t@ﬂﬂwltl& ﬂlehﬁf odpq:tumt slesecytien 9f dnilgameatoge molecules) mediatse My
enbodi mentpgf {é} rst aspect, the isolated chaperonin 10 (Cpnl 0) variant
pol ypepti de Shar es | east 90% sequence identity with the wild-type Cpnl O
30pol ypepti de. In anot her enbodi nent of the first aspect, the isol ated
chaperonin 10 (Cpnl 0) variant poly @eq ares at | east 95% sequence
identity with the wild-type Cpnl 0 pol'ypeptide.In one enbodi nent of the
first aspect, AdéderhGtratesthetdinpgieoificnchifgdsGorthe W-terminal domain of the Cpnl0

polypeptide have been found to enhance binding to PAMPs and DAMPs. This in turn is
believed to enhance the immunosuppressive capacity of Cpnl0 variants and in particular

20 its affect on production and release of inflammatory mediators induced by PRR
signalling.

In a first aspect, the invention provides an isolated chaperonin 10 (Cpnl0) variant
polypeptide sharing at least 70% sequence identity with a wild-type Cpnl0 polypeptide
and comprising an N-terminus extended by at least two additional amino acid residues

25 compared to said wild-type polypeptide.

In one embodiment of the first aspect, the isolated chaperonin 10 (Cpnl0) variant
polypeptide shares at least 80% sequence identity with the wild-type Cpnl0 polypeptide.

In another embodiment of the first aspect, the isolated chaperonin 10 (Cpnl0)
variant polypeptide shares at least 90% sequence identity with the wild-type Cpnl0

30  polypeptide.

In another embodiment of the first aspect, the isolated chaperonin 10 (Cpnl0)
variant polypeptide shares at least 95% sequence identity with the wild-type Cpnl0
polypeptide.In one embodiment of the first aspect, the isolated chaperonin 10 (Cpnl0)
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affinity for a pathogen-associated molecular pattern (PAMP) compared to the binding
affinity of Ala-Cpnl0 (SEQ ID NO: 3) for the PAMP.

15 In one embodiment of the first aspect, the variant polypeptide has increased binding
affinity for a damage-associated molecular pattern (DAMP) compared to the binding
affinity of Ala-Cpnl0 (SEQ ID NO: 3) for the DAMP. '

In one embodiment of the first aspect, the PAMP comprises CpG motifs.
In one embodiment of the first aspect, the PAMP is bacterial DNA.

20 In one embodiment of the first aspect, the bacterial DNA comprises CpG motifs.

In one embodiment of the first aspect, the PAMP is an oligonucleotide comprising a
CpG oligodeoxynucleotide motif (CpG ODN).

In one embodiment of the first aspect, the CpG ODN motif is any one or more of
CpGA, CpGB and/or CpGC.

25 In one embodiment of the first aspect, the wild-type Cpnl0 polypeptide is a human
wild-type Cpnl0 polypeptide consisting of the amino acid sequence set forth in SEQ ID
NO: 1.

In one embodiment of the first aspect, the N-terminus of the isolated polypeptide
commences with a methionine residue. The methionine residue may precede an amino

30 acid residue selected from the group consisting of arginine, asparagine, aspartic acid,
cysteine, glutamic acid, glutamine, histidine, isoleucine, leucine, lysine, methionine,

phenylalanine, threonine, tryptophan, tyrosine, and valine.
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In a third aspect, the invention provides an isolated chaperonin 10 (Cpnl0) variant
polypeptide sharing at least 70% sequence identity with a wild-type Cpn10 polypeptide
and comprising an N-terminus extended by one additional amino acid residue compared

20 to said wild-type polypeptide.

In one embodiment of the third aspect, the isolated chaperonin 10 (Cpnl0) variant
polypeptide shares at least 80% sequence identity with the wild-type Cpnl0 polypeptide.

In another embodiment of the third aspect, the isolated chaperonin 10 (Cpnl0)
variant polypeptide shares at least 90% sequence identity with the wild-type Cpnl0

25 polypeptide.

In another embodiment of the third aspect, the isolated chaperonin 10 (Cpnl0)
variant polypeptide shares at least 95% sequence identity with the wild-type Cpnl0
polypeptide.

In one embodiment of the third aspect, the isolated chaperonin 10 (Cpnl0) variant

30 polypeptide has increased immunomodulatory function compared to the wild-type Cpn10
polypeptide.

In one embodiment of the third aspect, the variant polypeptide has increased
binding affinity for a pathogen-associated molecular pattern (PAMP) compared to the
binding affinity of the wild-type Cpn10 for the PAMP.
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third

In one embodiment of the third aspect, the PAMP is an oligonucleotide comprising
a CpG oligodeoxynucleotide motif (CpG ODN).

In one embodiment of the third aspect, the CpG ODN motif is any one or more of
CpGA, CpGB and/or CpGC.

20 In one embodiment of the third aspect, the wild-type Cpn10 polypeptide is a human
wild-type Cpn10 polypeptide consisting of the amino acid sequence set forth in SEQ ID
NO: 1.

In one embodiment of the third aspect, the additional amino acid residue is a serine
or proline residue.

25 In another embodiment of the third aspect, the additional amino acid residue is a
valine, leucine, isoleucine, histidine, phenylalanine, tyrosine, tryptophan, cysteine,
threonine, aspartic acid, asparagine, glutamic acid or glutamine residue.

In one embodiment of the third aspect, the isolated polypeptide comprises an amino
acid sequence as set forth in SEQ ID NO: 21 or 35.

30 In another embodiment of the third aspect, the isolated polypeptide comprises an
amino acid sequence as set forth in SEQ ID NO: 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, or 75,

In one embodiment of the third aspect, the variant polypeptide is not Ala-Cpnl0
(SEQ ID NO: 3) or Gly-Cpn10 (SEQ ID NO: 6).
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a vector c#wpetising the isolated nucleic acid of the second or fourth
e ai g t helra ShiShih AREC the TiEnd Y IR PIRBATR N oMHsi by one or
10 more of:
(a) anisolated polypeptide of the first or third aspect,
(b) anisolated nucleic acid of the second or fourth aspect,
(c) the vector of the fifth aspect.
In one embodiment of the seventh aspect, the composition further comprises a
15 pharmaceutically acceptable excipient, diluent or carrier.
In an eighth aspect, the invention provides a method for suppressing immune
activation in a subject, said method comprising administering to the subject a
therapeutically effective amount of;
(a) anisolated polypeptide of the first or third aspect,
20 (b) an isolated nucleic acid of the second or fourth aspect,
(c) the vector of the fifth aspect.
(d) the composition of the seventh aspect,
In a ninth aspect, the invention provides a method for preventing or treating an
inflammatory disease in a subject, said method comprising administering to the subject a
25 therapeutically effective amount of:
(a) anisolated polypeptide of the first or third aspect,
(b) anisolated nucleic acid of the second or fourth aspect,
(c) the vector of the fifth aspect.
(d) the composition of the seventh aspect.

30 In one embodiment of the ninth aspect, the inflammatory disease is selected from
the group consisting of rheumatoid arthritis, inflammatory bowel disease (Crohn's
disease, ulcerative colitis), diabetes type I (insulin-dependent diabetes mellitus, juvenile
onset diabetes), chronic fatigne syndrome, Alzheimer, Graves disease, osteoarthritis,

collagen II arthritis, multiple sclerosis, systemic lupus erythematosus, autoimmune
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eptide of the first or ‘third aspect, (b) an isolat'ed nucleic acid of the
second or dfseases, hleagjp@q syndrome cardiovascular disease (e.g. congestive heart disease),
allergies (e.g. anaphylaxis, drug reactions, skin allergy, eczema, allergic rhinitis, urticaria,
atopic dermatitis, allergic contact allergy, food allergy, allergic conjunctivitis, insect
venom allergy), asthma, acute respiratory distress syndrome (ARDS) and atherosclerosis
10  and infectious diseases.
In a tenth aspect, the invention provides a method of screening for an
immunosuppressive agent, said method comprising:
(a) contacting an isolated nucleic acid of the second or fourth aspect with a
candidate agent under conditions suitable for binding to occur between said candidate
15 agent and said nucleic acid, and
(b) measuring production of a polypeptide encoded by said nucleic acid.
In an eleventh aspect, the invention provides a method of screening for an
immunosuppressive agent, said method comprising contacting a mixture comprising:
(a) an immune cell expressing a pattern recognition receptor (PRR)
20 (b) aligand for said PRR, and
(¢) anisolated polypeptide of the first or third aspect,
with a candidate agent under conditions suitable for binding to occur between said
candidate agent and said polypeptide, and detecting the level of PRR-mediated cellular
signalling induced by said polypeptide in said immune cell.
25 In one embodiment of the eleventh aspect, the detecting is performed by any one or
more of:
(a) measuring the production and/or secretion of cytokines and/or chemokines by
said immune cell
(b) measuring the expression of activation markers by said immune cell,
30 (c) detecting toll-like receptor-mediated NF-kB activation in said immune cell.
In a twelfth aspect, the invention provides use of any one or more of:
(a) anisolated polypeptide of the first or third aspect,
(b) anisolated nucleic acid of the second or fourth aspect,

(c) the vector of the fifth aspect.
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conjunctiviti s i nsect venom al ergygx hma, acute respiratory distress
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i nvention provides a nethod of screening for an |nnunosuppre35|ve agent

sai d met hod cdﬁbrlt@?ﬁ"gﬁ@dﬁtﬂ%ﬁﬁhﬁsﬁch xture conprising: (a) an immune cell

expressing a Qafterdcdif if bR Sipt PRR) 20(b) a ligand for said
PRR, and R} E{ a% |}go at ed p%Fe% ag%e&of the first or third aspect,

epti
15 foruse 1n preventlng or treating an 1nf§)ammatory disease in a subject.

In one embodiment of the thirteenth aspect or the fourteenth aspect, the
inflammatory disease is selected from the group consisting of of rheumatoid arthritis,
inflammatory bowel disease (Crohn's disease, ulcerative colitis), diabetes type I (insulin-
dependent diabetes mellitus, juvenile onset diabetes), chronic fatigne syndrome,

20  Alzheimer, Graves disease, osteoarthritis, collagen II arthritis, multiple sclerosis, systemic
lupus erythematosus, autoimmune myocarditis, autoimmune ovarian disease, autoimmune
thyroid disease, autoimmune neuritis, autoimmune hepatitis, autoimmune uveoretinitis,
autoimmune uveitis, psoriasis, Sjogren's disease, sarcoidosis, dermatomyositis,
leukocytoclastic vasculitis, myasthenia gravis, allergic encephalomyelitis, thyrotoxicosis,

25  pernicious anemia, polymyalgia rheumatica and polymyositis chronic obstructive
pulmonary disease (COPD), infectious diseases, leaky gut syndrome, cardiovascular
disease (e.g. congestive heart disease), allergies (e.g. anaphylaxis, drug reactions, skin
allergy, eczema, allergic rhinitis, urticaria, atopic dermatitis, allergic contact allergy, food
allergy, allergic conjunctivitis, insect venom allergy), asthma, acute respiratory distress

30 syndrome (ARDS) and atherosclerosis and infectious diseases.
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terminal variants to CpG ODN ligands. Results are expressed as a percentage of Alanine-

Cpnl0 (Ala-Cpn10) binding to the given CpG ODN ligand (i.e. CpG-A, CpG-B or CpG-
).
10 Figure 3 shows representative SDS-PAGE electrophoretograms demonstrating the

purity of generated recombinant Cpn10 proteins.

Definitions
15 As used in this application, the singular form “a”, “an” and “the” include plural
references unless the context clearly dictates otherwise. For example, the term “a cell”
also includes a plurality of cells.
As used herein, the term “comprising” means “including.” Variations of the word
“comprising”, such as “comprise” and “comprises”, have correspondingly varied
20 meanings. Thus, for example, a polynucleotide “comprising” a sequence encoding a
protein may consist exclusively of that sequence or may include one or more additional
sequences.
As used herein, an “agent” includes within its scope any natural or manufactured
element or compound. Accordingly, the term includes, but is not limited to, any chemical
25 elements and chemical compounds, nucleic acids, amino acids, polypeptides, proteins,
antibodies and fragments of antibodies, and other substances that may be appropriate in
the context of the invention.
As used herein, the term “administering” and variations of that term including
“administer” and “administration”, includes contacting, applying, delivering or providing
30 acompound (e.g. a nucleic acid, polypeptide or antibody) or composition of the invention
to an organism by any appropriate means.
As used herein, the terms “antibody” and “antibodies” include IgG (including IgG1,
IgG2, IgG3, and 1gG4), IgA (including IgAl and IgA2), IgD, IgE, or IgM, and Igy,

whole antibodies, including single-chain whole antibodies, and antigen-binding fragments
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11m81ted, encompasses known analogues of natural nucleotides that hybridise to nucleic

acids in a manner similar to naturally occurring nucleotides.

15 As used herein, the term “polypeptide” means a polymer made up of amino acids
linked together by peptide bonds. For the purposes of the present invention a
“polypeptide” may constitute a full length protein or a portion of a full length protein.

As used herein the term “treatment”, refers to any and all uses which remedy a
disease state or symptoms, or otherwise prevent, hinder, retard, or reverse the progression

20 of disease or other undesirable symptoms in any way whatsoever.

As used herein the terms “effective amount” and “therapeutically effective amount”
include within their meaning a non-toxic but sufficient amount of an agent or compound
to provide the desired therapeutic effect. The exact amount required will vary from
subject to subject depending on factors such as the species being treated, the age and

25 general condition of the subject, the severity of the condition being treated, the particular
agent being administered and the mode of administration and so forth. Thus, it is not
possible to specify an exact “effective amount”. However, for any given case, an
appropriate “effective amount” may be determined by one of ordinary skill in the art
using only routine experimentation.

30 A human “wild-type CpnlO polypeptide sequence” as used herein does not
commence with a methionine residue, and may be defined by the amino acid sequence set
forth in SEQ ID NO: 1.

As used herein, the terms “Alanine-Cpnl0” and “Ala-Cpnl0” have the same

meaning and encompass any polypeptide commencing with a single additional N-terminal
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pr ot ei;ps, reddchogiies ogwiscagmant s of anti bodi es, and ot her substances that

may be appropriate in the context of the invention. As used herein, the
term"adm nistering" and variations of that termincluding "adm nister" and
"adm ni stration", includes contacting, applying, delivering or providing 30

a conpound (e.g. a nucleic aci poJ y tide gt antibody) or conposition of
the invention to an organismb Qiﬁ}i%cgibo%fb?r'ﬂttoﬂeans. As used herein,

R
whol e iant idotiitien) of mbtmei Apns0 nayiamt coraainingel aldititnabNetersinalaaiehine residue
anti gen- bi(RPai-agnlfor; %niﬁ NO: 3) and lacking the flexible mobile loops. These studies
;iemonstrated that the Cpnl0 monomer is comprised of a core anti-parallel B—barrel
region flanked by a B-hairpin “roof loop” region and a “mobile loop” region. The N-
terminal domain of human Cpnl0Q emerges from the B-barrel and initially undergoes a
20  Phairpin turn before forming a well ordered linear extended conformation which lays
across the top of the Cpn10 dome-like structure in close proximity to a specific region of
the roof loops. In some crystal structures, the N-terminal domain of certain subunits
within the Cpnl0 heptamer was observed to undergo large conformational changes
indicating that the appendage is quite flexible and likely to fulfil important biological
25 functions such as regulating nucleic acid binding.
Without being bound to a particular mechanism or mode of action, molecular
modelling performed by the inventors indicated that the flexible N-terminus of Ala-
Cpnl0 may dock onto the roof loop by way of an interaction between the N-terminal
alanine residue (Ala -1) and a small structural pocket on the roof loop. The structural
50  pocket is believed to be formed by residues Ser 52 to Gly57. Two key residues in the start
of the roof loop, Lys53 and Lys55, are surrounded by smaller residues (Ser52, Gly54,
Gly56 and Gly57), and by virtue of their extended side chain CH,-CH,-CH,-CH,-NH; are
believed to form the pocket, separated by Gly54. The CHj side chain of Ala -1 is believed

to interact and form one large sigrificant cluster (and a second smaller one) with these
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the invention modifies or prevents the interaction between those ligands and their target

20 PRRs. This in turn is believed to inhibit the initiation of immune responses instigated by
PRR signalling such as, for example, those induced by the production and secretion of
inflammatory molecules.

The binding of molecules comprising PAMPs or DAMPs may thus influence the
nature and/or strength of immune response/s. By virtue of binding molecules comprising

25 PAMPs or DAMPs more strongly than Ala-Cpnl0 binds to those same molecules, Cpnl0
N-terminal domain variants of the invention may exert increased immunomodulatory
function in comparison to Ala~-Cpnl0.

Cpnl0 N-terminal domain variants of the invention may be administered to
suppress immune responses. Accordingly, the variants may be administered to prevent

30 and/or treat a variety of diseases associated with immune activation (e.g. chronic
inflammatory diseases).

Cpnl0 N-terminal domain variants of the invention may also be used in screening

assays to identify agonists of their activity. These agonists will generally be antagonists of
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the N-ter g]réi'p%led by recombinant methods. As described herein an isolated Cpnl0 polypeptide of
the invention may be included as a component part of a longer polypeptide or fusion
protein.

Typically, a Cpn10 nucleic acid of the invention is an isolated nucleic acid. It will

20 be understood that the term “isolated” in this context means that the nucleic acid has been
removed from or is not associated with some or all of the other components with which it
would be found in its natural state. For example, an “isolated” nucleic acid may be
removed from other nucleic acid sequences within a larger nucleic acid sequence, or may
be removed from natural components such as unrelated nucleic acids. For the sake of

25 clarity, an “isolated” nucleic acid also includes a nucleic acid which has not been taken
from nature but rather has been prepared de novo, such as chemically synthesised and/or
prepared by recombinant methods.

A Cpnl0 polypeptide of the invention may differ from a wild-type Cpnl0
polypeptide sequence by the substitution, deletion and/or insertion of one or more amino

30 acid residue(s) in the N-terminal domain.

The skilled addressee will recognise that under normal biological conditions the
initiation methionine of many mammalian wild-type Cpn10 polypeptides (e.g. the human
wild-type Cpnl0 polypeptide) is generally cleaved in light of the second residue being an
alanine (i.e. the “N-end rule”). Accordingly, a human “wild-type Cpnl0 polypeptide
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Hence, bi ndi niy wilt &t amtlewtedi thatbagane fomCmodficetdnspapthiedd demiinalndomainent i on

and nol ecy] es. conpri sj ng. PAMPs or DAMPs are general |y str [ .bjndi ng
i nteracti @HQ?%QP%SW% %&-?W&n%ﬁh%yé’rsﬁlﬁﬁfvhsggoee 1@81%%0%8 ge%)g{aggéuﬂr%g té%altbl Y,
bi ndi ng i & areaditess ChatevweNptheieCpNartnp Afypepld-gps Cpn10hmlypeptde,i anaand
nol ecul es conpri si ng. PAMPS_ or D%s ag stronger than binding interactions
bet ween Affagasni of@ Widrtynedsmn1 9 2pbrpi%eul es. 15The binding of |igands

comprising PAYRS pia BVRS,HID RAidBtifle hRROBELIAR frEREROSurEPRBBLihiNhE ! at es
a series of events central to establishi'ng effective innate i mune
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secr et i on )i dndl ANErEhriYe ARIARBUeS sea squirts such as Ciona savignyi). Alternatively,
the wild-type Cpn10 polypeptide may be archael (e.g. Methanosarcina mazei).
Preferably, the wild-type Cpnl0O polypeptide is derived from a mammal. For
20 example, the wild-type CpnlQ polypeptide may be a primate, ovine, bovine, equine,
porcine, feline, canine, or murine Cpnl0 polypeptide.
More preferably, the wild-type Cpnl0 polypeptide is a human wild-type Cpnl0
polypeptide. The human wild-type CpnlO polypeptide may comprise the amino acid
sequence set forth in SEQ ID NO: 1.
25 A Cpnl0 polypeptide of the invention may thus be generated by substituting or
deleting any amino acid residue(s) in the N-terminal domain of a wild-type CpnlO
polypeptide sequence, or a variant or a fragment of that polypeptide sequence (i.e. a
variant or fragment thereof). Any number of amino acid(s) in the N-terminal domain may
be substituted or deleted to generate a Cpnl0 polypeptide of the invention, with no
30  limitation as to the particular amino acid(s) deleted or substituted.
Additionally or alternatively, a CpnlO polypeptide of the invention may be
generated by incorporating one or more additional amino acid residues into the N-
terminal domain of a wild-type Cpnl0 polypeptide sequence (or a variant or fragment

thereof). It will be understood that “incorporating” one or more additional amino acid



The bi ndi ng of nol ecul es conprising PAMPs or DAMPs may thus influence the
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Cpnl0 N-term nal domain variants of the invention my be admnistered to
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t he i nvention" I Ca Cpnl1l0 pol ypeptide of the invention is an
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pr ot Fi ns. ﬁﬂypd dptige &&lyepo@f;eSQ |11§drbetsyd bEﬁh g:c gahay ?%PAFA?PN ﬁlﬁpéb Ij[ Dﬁhiﬁ:f&brﬂ#fﬁédédes
a pol ypepti not t aken fr nature but rather has been
pr 2pa¥2dp&8 tﬁ‘ﬁﬁn‘%@% ity Eﬁé‘ﬁfdrcl“éfp? P@Q{%mg]éqrs%@ -@r oo PreparddPpynd/or
reconbi nanbANetshofe PAMBIESEY | BEHRETEIH AkifsS Foptdm! g%nlthé) Ml pPRRY g of

the invention may be included as a conponent part of [ onger pol ypepti de
or fusion %0&‘1@1 NAtypically, a Cpnl 0 nucleic acid of the invention is an

i sol ated nucl %ﬁll@cﬁ(ﬂypéphdgg bt the invention may be generated by appending one or more

neutral amino acid residue(s) to the first N-terminal residue of a wild-type Cpnl0Q

polypeptide sequence (or a variant or fragment thereof). The additional neutral amino
acid(s) may be selected from the group consisting of alanine, asparagine, cysteine,

20 glutamine, glycine, isoleucine, leucine, methionine, phenylalanine, proline, serine,
threonine, tryptophan, tyrosine and valine.

In certain embodiments, the specific chaperonin 10 N-terminal variants Ala-Cpn10
(SEQ ID NO: 3) and Gly-Cpnl0 (SEQ ID NO: 6), being N-terminal variants having a
single neutral amino acid residue appended to the first N-terminal residue of a wild-type

25 CpnlO polypeptide sequence (or a variant or fragment thereof), are excluded from the
scope of the present invention.

Cpnl0 polypeptides of the invention may be generated by appending one or more
positively charged amino acid residue(s) to the first N-terminal residue of a wild-type
Cpnl0 polypeptide sequence (or a variant or fragment thereof). The positively charged

30  amino acid(s) may be selected from the group consisting of arginine, histidine, and lysine.
The polypeptides may possess increased immunomodulatory function compared to Ala-
Cpnl0 (e.g. compared to human Ala-Cpnl0 as set forth in SEQ ID NO: 3) and/or wild-
type CpnlO (e.g. compared to human wild-type Cpnl0 as set forth in SEQ ID NO: 1). The
polypeptides may possess increased binding affinity to PAMPs and/or DAMPs compared
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t he ot herW@dﬁﬂMéﬁ"lﬂs with which it would be found in it&CRaAWIPHI0ER2At e. For
exanpl e, an "isolated" nucleic acid may be renoved from other nucleic acid
sequences within a larger nucleic acid 156equence or may be renoved from
nat ur al corrponents such as unrel ated nucleic acids. For the sake of 25
clarity, an "isolated"” nucleic acid also includes a nucleic acid which has
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Cpn10 squéjﬁ’é%al Va‘ﬁlesea‘g‘?'?éﬁélapﬁffi t?yeéﬁé[ﬁ)sﬁ? !$00f the anino acid seqﬁgnce
set forth in &p@0 PoNEeptides of thd Inv\éhtlxdn ﬁiﬁy %@%‘%ﬁ&’aﬁ%@%f ﬁkgfenﬁﬂgr e oﬁ%re
pol ype

nodi fications, in the term nal domain, Cg ide~o
i nvent i on REAIVERHehatged ampigo agich residie(syrio sﬂ@ﬁb ta i -teminel irdsdud chih wikl-typea

wi | d- type@ﬁmgoﬁgéﬁ%%gg&cea(oyg et @l it ﬁ)ﬁné%agggly ég,g,tlgbge or

a fragment of a w|d- ypepti de
pol ypept i dainpageid(e) ﬁ@-bﬂhﬂe@lmwﬂrfranyths@mmpommmﬂgmﬁatspmgcaxatmi&gluaﬁnmhl ch

| ud t th bact bact
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nemat odes A(lzngnl(C(aaaglorrdmﬁmded t@hﬁh@@@ﬂ@-ﬁpnﬁ(ﬂlds a8t foRdhSinSSIEQ) I@SN@@j%a/orf rogs
(e.q. Xen tra fﬁ! s) fru flies g Drosophi | a nel ano asteN)
chi cken, 5 to ey wid-Tyner Crrl O seh farthy i JdBaNjui rt s
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may be archael (i Met hangsar ci na_nmazei eferab w | d-type
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canine, or nurine Cpnl 0 po
bacterial DNA.

Cpnl0 polypeptides of the invention may comprise the amino acid sequence set
forth in SEQ ID NO: 72 or 74, or a fragment thereof. The fragment comprises at least the
25 first amino acid residue of the N-terminal domain sequence defined by SEQ ID NO: 72
or 74,
Cpnl0 polypeptides of the invention may share at least about 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 72 or 74, or a
30 fragment thereof. The fragment comprises at least the first amino acid residue of an N-
terminal domain sequence defined by SEQ ID NO: 72 or 74,
In some embodiments, Cpnl0O polypeptides of the invention are generated by
appending a sequence comprising two or more amino acid residues to the first N-terminal

residue of a wild-type Cpn10 polypeptide sequence (or a variant or fragment thereof). The



More preferably, the wild-type Cpnl 0O pol ypeptide is a human w | d-type Cpnl
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sel ected Fropx é,gﬂsé%ﬁilt@é%iﬂ_&"ien]@‘%‘\m ‘_éﬂlgﬁ}’l??e,p_ p%etnﬁﬁll HETTEYEER] WED &0

20gl ut ami pp; gl eiape undGWi6Hy capcoﬁdw&asn@e. (BG4 ANinBiorPhe Biehdda i titesas
proline, serine, threonine, {ryptophan, rosi ne and_ vali ng). In certain
enmbodizorentls, Et &di bgreciogie Geolad epomiencasowith panethioaine BHPYRE Y ANASPHREING ( SEQ
I D NO 3) .and. -Conl . 0. (S 6), being N-termnal variants having a
singl e ne&‘t?‘é‘?l%%?l}%et &Oglggerlgsgpgﬁgwag%ended to the first N-terninal residue
of a wild-typ®espite the tendency of biological systems to cleave the initiating methionine of the

Cpnl0 polypeptide in some cases, it will be recognised that Cpnl0 polypeptides of the

invention may be synthesised using alternative means (e.g. by chemical synthesis) and/or

»s  modified to maintain or remove an initiating methionine. Accordingly, CpnlQ

polypeptides of the invention may or may not commence with an initiating methionine
residue.

The present inventors have determined that the addition of a methionine residue to

the N-terminus of Cpnl0 facilitates tighter binding to molecules comprising PAMPs or

30 DAMPs. Without limitation to a particular mechanism or mode of action, it is proposed

that the large side chain of methionine (CH,-CH,-S-CH3) undergoes multiple interactions

with residues in the roof loop of the Cpnl10 molecule (e.g. isoleucine 59 (1le59) and/or

valine 62 (Val62) of SEQ ID NO: 1) located outside of the putative binding pocket

identified by the inventors.



25 Cpnl0 pol ypeptide sequence (or a variant or fragment thereof), are
excluded fromthe scope of the present invention. Cpnl0O pol ypeptides of the
i nvent i orWRR)11WE1YEner at ed by appendi ng one or nore posPETARYINERGed
amno acid residue(s) to the first N-termnal residue of a wild-type Conl O
pol ypepti de sequence (or a variant or fk¥agnment thereof). The positively
charged 30 am no acid(s) nay be selected fromthe group consisting of

argi nine, histidine, and |ysine. The pol ypepti des may possess i ncreased
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Al a- Cpnl0 orth iLn SEQO | D NO 3). and/or wild- type Cpnl, e.g.
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conpared WO 20%{%041 47PCT/ AU2010/ 001327 1 o the binding atfinity of

wi | d-t ype TESHESE dhEEOD: ATREIERnAMs 06 WSS sesiiugPsohitky GPPenives sequbecePAMVE may

SO, R T o pgankey SR e, DS, POl
forth in SEOPpISINDAlES PP (@sf somtpaset fotteraeohla-Cpre OTM?,‘”‘E’F‘? mcsme Egem;at
LIS??E]eI:Ihg)?f) %ﬁE%BT %%N%Qpéggbgld &3¢ Whiplea D BuMah Fild-58e C%n?@as s&t vty it §EQ
ID NO: 1). The polypeptides may possess increased binding affinity to PAMPs and/or
DAMPs compared to the binding affinity of wild-type Cpnl0 and/or Ala-Cpnl0 to those
10 PAMPs and/or DAMPs. The PAMP may comprise CpG motifs. For example, the PAMP
may be bacterial DNA.

In some embodiments, the sequence comprises a methionine residue appended to
the N-terminal residue of the wild-type Cpnl0O polypeptide sequence (or variant or
fragment thereof).

15 In certain embodiments, the specific chaperonin 10 N-terminal variant GSM-Cpnl0
(SEQ ID NO: 57), being an N-terminal variant having three neutral amino acid residues
appended to the first N-terminal residue of a wild-type Cpn10 polypeptide sequence (or a
variant or fragment thereof), is excluded from the scope of the present invention.

In other embodiments, the sequence comprises an alternative residue (i.e. a residue

20  other than methionine) appended to the N-terminal residue of the wild-type Cpnl0
polypeptide sequence (or variant or fragment thereof). The amino acid appended of the
sequence appended to the N-terminal residue may be selected from the group consisting
of arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, histidine,
isoleucine, leucine, lysine, phenylalanine, serine, threonine, tryptophan, tyrosine or

25 valine.

Preferably, the appended sequence comprises at least one methionine residue
preceding one or more additional amino acid residues. The final amino acid residue of the
sequence is appended to the N-terminal residue of the wild-type Cpn10 polypeptide
sequence (or variant or fragment thereof). The final amino acid residue may be a neutral

30  amino acid residue, or a charged amino acid residue. One or more additional residues may
separate the methionine residue and the residue appended the N-terminal.

Preferably, the appended sequence comprises a first methionine residue preceding a
second amino acid residue. The second amino acid residue of the sequence is appended to

the N-terminal residue of the wild-type Cpnl0 polypeptide sequence (or variant or
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conpar ed g’ Sn?%%%@ 6‘ eLEPfi e’ﬁ\%@ﬁ@@?@ﬂ&ﬂfﬁ@%@%@t é?ﬁtlfbe @ﬁﬁ/@lnﬂﬁadm@& to

t hose PANI%&‘tlletmmlml‘dB‘inalﬂ' B@m@rﬁfﬁ%eﬂﬁ&’d BPSRQ A5 N&S '@itb §§ For exa”plje
am no aci

t he PAIVP may gfﬂﬁlgs 31%: The appended sequénte
resi du8s may PB@%P?\&%GI iBiengfondmpy esharet atyleestaabged 4094, nld"/acﬂm For
exanpl e, 1559, SEOIIL 5, MAYo,C O%BY | 8§y, S%Q/”b%@? o?”g&&g%ergﬁ?ﬁéf{ ?‘i}eﬁ?&‘ 19 q2¢!

resi due(s) and p05|t|vely charged resi dde
polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 6, 21, 35, 63,

64, 65, 67, 68, 69, 70, 71, 73, or 75, or a fragment thereof. The fragment comprises at

least the first amino acid residue of an N-terminal domain sequence defined by SEQ ID
25 NO: 6,21, or 35.

A Cpnl0 nucleic acid sequence of the invention may comprise the nucleotide
sequence set forth in any one of SEQ ID NOs: 7, 8, 22, 23, 36 or 37, or a fragment
thereof. The fragment encodes at the least the first amino acid residue of an N-terminal
domain sequence encoded by any one of the aforementioned SEQ ID NOs,

30 Cpnl0 nucleic acid sequences of the invention may share at least about 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
nucleic acid comprising the nucleotide sequence set forth in any one of SEQ ID NOs: 7,

8, 22, 23, 36 or 37, or a fragment thereof. The fragment encodes at the least the first



neutral am no acid residue(s) and negatively charged residue(s). The
skill ed addressee will recogni se that biological systens for protein
transl at iYQ 200HE3H4Ge with translati on of an ATG initi at PER/AIBHWNOPR2Aduci ng
a nmethionine residue. In the case of Cpnl 0, it has been determ ned that
the initiation nmethionine may be cleaved 15 fromthe final (wld-type)

pol ypepti de depending on the identity of the adjacent residue. Mire
specifically, it has been determned that the initiation nmethionine is

cl eaved ofthingi hdd trggiéudCpiil an0 Nateemintah eloamijm seqiteneerieneodedi by iay adreenphdhe

gl yci ne, oline, o rine. For exanple, as nentioned above, human

wi d-typeg@fﬂlﬁe@u@%‘?ﬁ{ﬁ%?ﬁﬁ Ii@?mences wi th an al ani ne residue under

bi ol ogi cal comdbttepEntodirBents,NThh BY ipalypeptides o6t B tlveatiad arevipenerated 28y t he
E. coli honol ogue G oES conmences with % net hi &ai ne . foll ovve%j b fan .
aspar agi nePbendiag 2 seHeense COMPRENEITWANSEIelanyae agddsydyss to the lﬁéﬁb rginghe
tendency QbighL QF 9 ubfn WHEHHIBDdI9p SRR ¥ ehiGe. iTHet firdt ifithoREd k@i fQhe t he
Cpnl10 pol ypeptide in sone cases, it will be recognised that Cpnl0

pol ypept i agenddd semiene ametyi ba aragethioningn ThespelEpentideh gna Pepsesy ivseasehns

&b hem cal has| e : ; j
i U at) iR Rchbn Rt MECoRRY (60, WA bV, 7
My or nMagpAtl acsevfertc én BEQNANQ:r)tandtor vgldyephiCGumil Adege sordpared to humie

t i t h d ) t dditi . of t hi onj id
Do the. N DURTPRCPBR S B $redPatof PABE PobipRRifts T Riras dpdfstes! due
conprii&i NgindYREfiRity &P RMIRSandWirt hAWIPs| doffiflagdd torthé birdligpuffinitylodwilietyhani sm
or node of action, 1t is gl)roposed that the |l ﬁﬁg‘ﬁﬁs' Eﬁﬂem of net hi oni ne
( CH2- CH2- SpuHBynd/pE érler6es 1 tuip tthoneel AFarapdfqr 5 efie€ey FOPHESF oof
S0P of { PEGTRINA, IRl RGHbR, (R npSaheUCbRRAPDRILESS) and/or valine 02

(val6e2) o _l'ocated outside of the putative binding pocket
i denti fied byCpht) polypeptites .of th®ieniionmegeaissihe 19ming gy seggience set

Ao O ok iy St 3 SELBINGRY 3,00, 9pI003pLIsIa8, 49, Sahss Ty ogisen are

gener at ed uence’conpri‘sing Two or 'note ’am no acid
resi dues bp goher biffapiment tiesreofnahe fegitne cahpasesiak deast e Bshtw apdioy padt i de

sequence (or_a variant or. fragnment thereaqf erein_an I r i.ques
of Tt he. appiiiies of g uregind QTR Reitars netineey get Ppgat Be sTikfentRdls
i ncr easedSiE@wjylp@gdul atory function conpared to Al a-CpnlO (e.g. conpared to
human Al a-Cpnl 0 as set forth in SEQ |D NO g) and/or w | d- prﬁﬁ\%)%l 0
(e.g. conpar e€rnd0 pabwapiigasdef (hecnwgiiipy ®ay § i‘ref%rF?'?tia\#o‘gE@@D P DY The
pol ypept i %%t, hrr@ob/gp%%e%y n%%’ng@@%,b'sB?ad ngooaf Tk N049% $RuBAMPEIeans)/ ithDAMPS

€ y

conpared to i ndi ng a Tlnlt_ of"w ld-type Cpnl 0 and/aqr AIa-%nl 0Oto
t hose s0 PAlypsptatechonmprisiigbe affieo Rid/Beqaycecsstrfniisia agyongwi iSEQ IRNOEnp| e,

e PO T by 20/ B, PSSP RO e, shbmcpequengen
wi | d- t ype fi@gilenOcqnprigeept et grofisnceo aorino acii artidess dff sy Mettminhledensin,
o et ucnl T By Sy oS of B UrbreficHARAY fb b term nal vard ant
A Cpnl0 nucleic acid sequence of the invention may comprise the nucleotide
25 sequence set forth in any one of SEQ ID NOs: 10, 13, 14, 16, 17, 25, 27, 28, 30, 31, 33,
34, 39, 40, 45, 46, 50, 51, 53, 54, 56, 57, 85, 86, 97, or 98, or a fragment thereof. The
fragment encodes at the least the first two amino acid residues of an N-terminal domain
sequence encoded by any one of the aforementioned SEQ ID NOs.
Cpnl0 nucleic acid sequences of the invention may share at least about 40%, 45%,
30 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
nucleic acid comprising the nucleotide sequence set forth in any one of SEQ ID NOs: 10,
13, 14, 16, 17, 25, 27, 28, 30, 31, 33, 34, 39, 40, 45, 46, 50, 51, 53, 54, 56, 57, 85, 86, 97,
or 98, or a fragment thereof. The fragment encodes at the least the first two amino acid



(SEQ ID NO 57), being an N-term nal variant having three neutral am no

aci d residues appended to the first Ntermnal residue of a wld-type Cpnl

0 pol ypep¥Pa8lidifdence (or a variant or fragnent ther eoPFT/ARIOIRdAed from
the scope of the present invention. In other embodi nents, the sequence
conprises an alternative residue (i.e. & residue 20 ot her t han et hi oni ne)
appended to the N-termnal residue of the wld-type Cpnl 0 polypeptide
sequence (or variant or fragment thereof). The ami no acid appended of the
sequence ésii@‘ﬁ@e@f ao Nt teeminak domain sequerse dneodudybybanyseteof 8@ dfoementiendgr oup
consi sting Eﬁﬁ gn ne, asparagine, aspartic acid, cysteine, glutanmc acid,
gl ut am ne, stl i sol euci ne, |eucine, lysine, phenyl al ani ne, serine,

t hreoni ne, tryipt oihbnalembbghmtsm@piﬂOZ’ﬁMgbép%ﬂes of ther@bestahl Yre g@lﬁraﬁ&l)%d
ses at | east one t hi oni ne resi due precedi ng one or nore

sequence conqud ”E‘E"
addi t i onal*PRHIH%E 35?%‘6?%659"%1%1* SFOr fRATe ARYLY apiRQacidEgsiives bt the Hisst N-
sequence iterndipglersidde 0 4 hembh BRIdHyRE|polBRHBE s ueﬁ&? ’l"}if(h%)p%%ﬁri])e%l %m ce

pol ypepti de sequence (or variant or fragment the no acid
resi due nmeEyAbEOHPH, PR PT B@%ﬁ?ﬁﬂ@oﬁ@pde$1é@ﬁ(®u@hedir8hamh®r gad residiuroofithied

resi due. e et hi oni ne

resi due a%ﬁ%lﬁfgdp%glﬁ%%gd%%%endgdh %E{e(qﬁﬁ erm ﬁ%% él&e%ﬁ%aye?oﬁﬁ?sfl 1n{;1ﬁgsed

appended s@mwd@btmmfge@m tomparedred hiAirCprel Or eesg dcrﬁn]mred;edlmgneal aggond

am no aci aldr |du he sequence .i s

appended t&ﬁﬁﬁ Qﬁgﬁg}% ha es@&pegg?m? ? rﬁtd’oﬁ’%@% ivgpan

ts ﬁq ue nfc;a @utd—twe |Camtl 0 @s set\fGHR MSEQMNUDCFT / T%Lé%&ﬂ%e@ﬁ&@s?%aﬁ %ois'é@sﬁi’f@ﬂ%ﬁsed
ereo

b t
oot due SIEg FERBS S BANe® Gafler PR efmbarce (g dinding s BiBah MM-EPeCon 10
pol ypept i d:qmlofantme ARVEHIDOB B6& Eﬁwsa&ﬁﬁmbEA%@P@nﬂienﬁAW rﬂ%/uédhgéns%m no

acid remg%e to gﬂhe first NNterm nal residue of a hunan w |

pol ypept i Ear exprwle, HhadaMb max berhgeterial INA. i ncr eased

i mmunonodul at ed to hu

Al'a-Cpnl 0 as%%ébkﬁ&?%ﬁhﬁ?%&%sé%g P Efetiof Aaf Bhpfed frcam SRR Stled R
conparied ferthimany qnemSE@H) NI 58a60,54, 81,087, 90] or S’E,@r blﬂalgﬁienﬂt)here]ihqhe

pol ypepti ncr ndl n af fi ni t s an DAMPs
conpar ed ?%W%émn%% S%gsdg Frir ?3‘6 %t 881‘1(56?115! ”é‘) AP 10
t hose PAVBsquanck @eﬁr@&ﬂd&’anyliheoﬁhwlafmemmdlsw Lipﬁogotl fS For exanpl e,

t he PAMP may Qﬁ“&@%@f DNQ, n certalg enbodi nents, the specific
chaperonin 10 Wﬁ?tl‘ilfér(? a‘ili‘Fsm)ﬂfFr%ilo@p‘ﬁPy@ ree least NOPU13$0%n 45 , ¥0tpn10
(SEQ I D N&5%H) 60%£icne, NiGes magl 3003r isat) SodeaVi 6 S n

acid residue appended to ?he ﬂ?r S(%%NS?Z/«% mgdr?g’l 0?2985{3/ uéeéz.lg%&e Hﬁ@l “ﬁm %5
Cpn10 2pol PREPERIHE comepitsingethe gimiao waidi seavense sei @gtﬂmmarwmeeqﬁsmaﬂbmm uded
from the s80pg i 81hg7 WESERS, by BALMOR: th&RBE O zy Eﬁgﬁﬁn ét lli'elﬁstl\%e 6.

i nvention may conprisé the anino ac Sequence ‘se
21, 35, 68rstadlree eanncsagnd 6&sides of 70 N—Y@mu?eﬂ donrauvgaquemceaieffma@ 9 iy tae logof .

Thefrag the first amno acid residue of the
Nt er mi ngﬁﬁ&égn%@%‘*’%é%ﬁdeﬁ% I e by SEQ ID NO 6, 21, or 35.

A Cpnl0 nucleic acid sequence of the invention may comprise the nucleotide
25 sequence set forth in any one of SEQ ID NOs: 59, 61, 62, 82, 83, 88, 89, 91, 92, 94, or
95, or a fragment thereof. The fragment encodes at the least the first three amino acid
residues of an N-terminal domain sequence encoded by any one of the aforementioned
SEQ ID NOs.
Cpnl0 nucleic acid sequences of the invention may share at least about 40%, 45%,
30 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
nucleic acid comprising the nucleotide sequence set forth in any one of SEQ ID NOs: 59,
61, 62, 82, 83, 88, 89, 91, 92, 94, or 95, or a fragment thereof, The fragment encodes at
the least the first three amino acid residues of an N-terminal domain sequence encoded by
any one of the aforementioned SEQ ID NOs.



20Cpnl 0O pol ypeptides of the invention may share at | east about 40% 45%
50% 55% 60% 65% 70% 75% 80% 85% 90% or 95% sequence identity with
a pol ypep¥P3811{4i§47i si ng the ani no acid sequence set foPCA/ARIBEGID NO 6,
21, 35, 63, 64, 65, 67, 68, 69, 70, 71, 73, or 75, or a fragnent thereof.
The fragment conprises at |east the fir2t amino acid residue of an

N-term nal domai n sequence defined by SEQ ID 25NO 6, 21, or 35. A Cpnl
0 nucleic acid sequence of the invention nmay conprise the nucl eotide
sequence set fdrdfitionalaggbasimenss, GEQOI DINEPtidTs oBthedRyer2idn 36 goerdéd bgr a

f ragnment T r ..encodes, at ..t he |l east the first am no acid
resi due O%Bge;n%ﬁ% %rgr%’l&rl]%)lcgg;gg nlglhﬁl% eaqg%rﬁklé’até?f& SHEGHHY ARG Af 6?514{]1‘?@? and

af or ement iposigdel SEQuar ANBsidudQpiol tHe fitke | Witernaighld r&RRIEHC @S h@ha Reild-Rypent i on
may share g})t | east about &B% 5%. 50%. 55% Gg% 65% 70% 75% 80% 85%
90% or 9BYYPSRHENELUERENT PT (IrshianHng afdesidie oE the apepdadsseqyenchansube eot i de

sequenece sedthibainth ThHe ok pepaled§ matrbdddedNncrdased: infiun %L@a?o&rmfggctioﬁr a

fragnent thereof. The ragmant encodes at the least the fi

2011/ 041847PeHFALR 650018 fere. momparaddo demanrAleiGrud 0ok setrfor e SEQVE) Nomai n
sequence - f Wole . . t her
engodi mentg Z%ﬁ‘fguﬁg’%% pt i(gégékgﬁpi@r%gl&?ﬁ%% %@Qﬁ%@%@e%&%&%gp rf)hyma%% ndi ng
a sequencé dapdi-sThrypelipentides maly posiess inaeabed dénding affirtyt toeP AMPStand/or

N-term na ' W | d=t.ype l, ypept.i segquence e first

am no aci g) ‘%I\Eélglg gg%p%ffzdtq %2%;’%%%‘#%égﬁ%égﬁeﬁﬁéxﬁﬁ@é%@%amﬁ&waﬁmﬁ B tﬁ*ﬁféose

pol ypept i BAMPayndiasBAPS. The PAMP nayaongiRe Gt aioyifd. Wof bkaRnle aRBadpt 0

Al a- Cpnl1l0_(e.d.. CcO to human Al aCpnl0 as set forth in Q1D NO 3)
and/or w ytbgﬁ’@c‘@g"ﬁ%ﬁ%e.g. conpared to human wi |l d-type Cpnl0 as set forth
in SEQ I D NGO Chhl0 B8 iR afFt the §SveBYn RRSS i iPERA

affinity %o P,E%I\/Ps Eng}:ggth DAMPs conpar erél to Fﬁpﬂéﬁ%@ﬁ%ﬁ%?@ﬁ%éﬁ%{#& sef

wi | d- t ype oS BRIMLNOy 18, opfragment thiwse® ThanNFgmend tonpiyvrs leaFithe BAVP may

conpri se GRGIRID {cid rdsRIe ESBHP Neterh Gl &)Mngﬁtiuegge Basl8 %&%&EE(ZBQN 0: %8693 nl 0

pol ypeptides of the invention may conprise am no aci nce
forthiin any 6helbdpobpeptidesNdsthe dnvebdion Iibay Hare 26,1e0 ab3@, 488, 45%, 50%, 52,

P SRR st RS I R B
defi ned byolspgptisteeccnfiprisiey dfeonminenidid nequenEe stDfMES in SENLADPNIQ:PEPL brdgs of
e BeoT SR 2hRR Bl oL, a0 0% 0, 802 B, P, 800,
N-terminal domain sequence defined by SEQ ID NO: 18.
20 A Cpnl0 nucleic acid sequence of the invention may comprise the nucleotide
sequence set forth in SEQ ID NO: 19 or SEQ ID NO: 20. The fragment encodes at the
least the first two amino acid residues of an N-terminal domain sequence encoded by
SEQ ID NO: 19 or SEQ ID NO: 20.
Cpnl0 nucleic acid sequences of the invention may share at least about 40%, 45%,
25 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
nucleic acid comprising the nucleotide sequence set forth in SEQ ID NO: 19 or SEQ ID
NO: 20. The fragment encodes at the least the first two amino acid residues of an N-
terminal domain sequence encoded by SEQ ID NO: 19 or SEQ ID NO: 20.
In other embodiments, Cpnl0 polypeptides of the invention are generated by
30  appending a sequence comprising a combination of neutral amino acid residue(s) and
negatively charged residue(s) to the first N-terminal residue of a human wild-type
polypeptide sequence. The first amino acid residue of the appended sequence may be a
methionine. The polypeptides may possess increased immunomodulatory function

compared to Ala-Cpnl0 (e.g. compared to human Ala-Cpnl0 as set forth in SEQ ID NO:



20 pol ypeptide conprising the am no acid sequence set forth in any one of
SEQ ID NGs: 9, 12, 15, 24, 26, 29, 32, 38, 44, 49, 52, 55, 76, 78, 84, or
96, or a WP3gheHi84 hereof . The fragment conprises at | eXST/AURRINGIBE two
am no acid residues of an N-term nal domain sequence defined by any one of
the aforementioned SEQ ID NGs. A Cpnl B3 nucl ei ¢ acid sequence of the

i nvention may conprise the nucl eotide 25 sequence set forth in any one of
SEQ I D NGs: 10, 13, 14, 16, 17, 25, 27, 28, 30, 31, 33, 34, 39, 40, 45, 46,
50, 51, 53) afddor voibd-type,CRAD (8§, c@pared todyman wid{tymgGpmitO 4sieet footh. in B

f ragnment e the least the first.two amna.acid resi f

Nt or i nalD diiaDh JeqOmeR o DAL AOBy Sy Bre bR e rlf hieR el | o
NGs. Cpnl DA MBS E&hFarad tliheasibding effimdly dfiveild-typerCpmo amdior 1avGpnal té dmse

about 40% 45% 30 50% 55% 60% 65% 70% 75% 80? 85% 99% 0 %
sequence POMRS angl/axilpfh ke B R#ay copmpst SpgmeH -ﬁﬂ%?’%?ﬂﬂéh%gémce
set forthy,0u,amyceng IiaSEQ I D NGs: 10, 13, 14, 16, 17, 25, 27, 28, 30,
31, 33, 34,739, 40, 45, 46, 50, 51, 53, 54, 56, 57, 85, 86, 97, or 98, or a
fragnent ther €phl0 Phlkypeptideseoitthe fievsatien anay ppmprésesthetanaing jacikk saeLEnicho

acid WO 2011/0 4 AU / . [eS] Frn %IJ&B?] in
sequence Oﬁ%joﬂiegﬁg%/zgﬁ&bgn‘gp%? %ﬁﬁ'ﬁéﬁ%?gﬁﬁag@%ﬁaﬁ%&kﬁg.mw n gntaher
enmbodi mentempiies b0 lgst theefitst thes aminot dudd irevideres iofrthaNetegeimel dereaintypqegmeendi ng
a sequence conpri three_ or tral amno acid residues to the
first N gefg@gﬂ%yﬁaﬁgﬁg’ug?ﬂsﬂmv&fd-type pol ypepti de sequence. The
appendgd Zequépgﬁo @Bpp? slcﬁethgrlgv&ﬂiomﬁ@y SEdrbi g rieaye ab&ﬁi 496  83%, o, f i r st
anino acid_residue of e appended seguence nay a met hioni ne. Th
240' yggpaioéz"éa Wapééé’es@/ﬁnggéas%@ ﬁg@ﬂo?ﬁf&uloét%% $egHERC e %Wp%’ﬂtgdat 0

a- Con ; t f N0 SEQo D3
and/or w Pﬁ?%ﬁa‘ﬁ%ﬁ‘?’%ﬁ?‘étge &gg%mgﬁe%%%kﬁjﬁggﬁﬁén\%q%@%g Cpnilr @(l)n%}s sZat
forth in SER 4T oNG@ fragment itleerens] ggeﬁtagme@t GeaPTISeS Qte@QStith‘t%é?éé‘é@I ApIRRIRGIE

o AT g R SRR o SR ot N,
may comepriu43e CpG notifs. For exanple, the PAVMP may be bacterial DNA. CpnlO
pol ypept i des %f 6p?1?0 inrh\é eri]é iagl gea elgc%ngtr ithseeirfvre]:rei‘tignmng]a%r %c():ringrissee %erri'&cefeoﬁied%
sequence set forth in any one of SEQ ID NOs: 42, 43 or 48. The fragment encodes at the
least the first two amino acid residues of an N-terminal domain sequence encoded by any
one of SEQ ID NOs: 42, 43 or 48.
20 Cpn10 nucleic acid sequences of the invention may share at least about 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a
nucleic acid comprising the nucleotide sequence set forth in any one of SEQ ID NOs: 42,
43 or 48. The fragment encodes at the least the first two amino acid residues of an N-
terminal domain sequence encoded by any one of SEQ ID NOs: 42; 43 or 48.
25 Cpn10 polypeptides of the invention may comprise further additional amino acid
residue substitution(s), deletion(s) and/or insertion(s) (in comparison to a wild-type
Cpn10 polypeptide sequence) in region(s) located outside of the N-terminal domain.
For example, Cpnl0 polypeptides of the invention may additionally comprise one
or more amino acid insertion(s), deletion(s) or substitution(s) in the roof [-hairpin
30  domain, B-barrel domain and/or mobile loop domain. Accordingly, by way of example
only, Cpnl0 polypeptides of the invention may further comprise additional
substitution(s), deletion(s) and/or insertion(s) in any one or more of positions 7-101 of the

amino acid sequence set forth in SEQ ID NO: 1.



15 forth in any one of SEQ ID NGs: 58, 60, 77, 81, 87, 90, or 93, or a
fragnment thereof. The fragnent conprises at |east the first three am no

aci d resiV0e81IgH1%A N-term nal domai n sequence defined BETeMROWABIBT t he
af orementi oned SEQ | D NGs. Cpnl0 poI ypepti des of the invention may
share at |east about 40% 45% 50% 55%%60% 65% 70% 75% 80% 85% 90%
or 95% sequence identity with a 20 pol ypeptide conprising the amno acid
sequence set forth in any one of SEQ ID NGs: 58, 60, 77, 81, 87, 90, or 93,
or a fragnent Hiferaiprembrdiments,grpmiO m&mtlé%()%ﬁlmle@@tlon rdeferi froyn at tvmean

f
Che it or encid PR SPu Rbplise Reflionsf R f FERUERG R AEhU bbby BR° ©
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Chereof | R au, 85 00merS s ihaanel AeteloEr Sl tbaRlE
resi dues dahe mf%ha&ﬂpm dahaid gastined $8Guades 52RE0sESEQIDING: ane of the
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nucl eoti de sequence set forth in any one of SEQ NOs: 59, 61, 62, 82 83,

88, 89, 9meqomcedg.g. @ Cpsl0 @Pl}@epfri%ﬁ’érﬁpntlﬁem@éﬁlc aﬂdeOf thg Aeventienc bu e at
the | t
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pol ypepti de se nce. The first., amno acid residue of the ppended sequence
may be a ew@qqﬂpgﬁ?wéonﬁ%%@} ifjsateal qmingngid Eﬁﬂ‘g’@% (o elo@de ocour in bot

| munonmodWegh@icys tdPfld e ﬁ@rﬁ'@él* 6’f3|rr1ta€bh€él o60BA0 difidthg ﬁﬁ”ﬁiﬁﬁﬁ‘éﬂ dfOnftuREn
Al a- Cpnl0 as set fofth in SEQID NO 3) and/or wld-type Cpnl0 (e.g

conpar Bd tResHigaaRywhe tptalyyantep ﬁi@oagoeem the mtikdgw, oSEEMP TiND: an;d)mulurple/mg

pol ypepti to PAMPs and/ or DAMPs
conpar ed ﬁgé{%gmﬁ?qg;éﬁ‘gﬁg 4‘&%?@&‘3&@? Rﬁéa?e&g%%h}yo and/or Ala-Cpnl 0 to
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of the N-term nal dOITB.I Cguence de med(ﬁ Q I.D NO 18. 5;
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20A Gpn 10 nuF oAt sEkREs, ST, GRUEHERCCRL BEE Bt 1"
nucl eot i dewhich test sequences are compared When using a sequence comparison algorithm, test

25 and reference sequences are entered into a computer, subsequence coordinates are
designated, if necessary, and sequence algorithm program parameters are designated.
Default program parameters can be used, or alternative parameters can be designated. The
sequence comparison algorithm then calculates the percentage of sequence identity for the
test sequence(s) relative to the reference sequence, based on the program parameters.

30 Methods of alignment of sequences for comparison are known in the art. Optimal
alighment of sequences for determination of sequence identity can be achieved
conventionally using known computer programs, including, but not limited to, CLUSTAL
in the PC/Gene program (available from Intelligenetics, Mountain View, California), the
ALIGN program (Version 2.0) and GAP, BESTFIT, BLAST, FASTA, and TFASTA in
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may possess increased bindi ng inity to PA are
the bi ndi Agvaronsseyemplifigd }EPIQISIE@Y el@edwithout INSan@ptmshtyO to those PAI\/PS

and/ or DAMPs. P]% t Q t he PAMP, 5 may
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am no Hci dcasedpnydrates sed/of qrhbkphiate %E(@ldsD O, exdthply; tSEQn#)ﬂavNerﬂﬁmo@mcﬁyj g
t two ami no aci

fragment thereof, JThe fr rlse l.east the )

resi dues o A ﬁt& R, ﬁ?lﬁg’%%o% wpaé?.tﬁ@anbngEf Ii9efide erhagge SEQ
| D NO 47 stabiliigrigaidsiellviae piotehess. of the invention may share at |east about
40% 45% 50%, 5 % 60% . 65% 70%  75% 80% 85%  90% or 95% sequence
identity with4 ﬂ%’ﬁieﬂﬂ@la Shhe dviegtiemas sremplifiad) ]éFf%qn@)h@e“f}@étlmﬂmet hin

SEQ | D NOorlor ¥orSE&IiiPhNRucidtidel! Infsold imERE 16064 1&?1%1 fnkl_ AgELL ma

conprises at least the first two am no acid residues o T&r m nat
domai n15se(f9érﬁ§l@n§efq AsgleptidesEanmpdingly 41.pstnean$E@dV® mvnstﬁaam in a gén@pn:lo
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It will be understood that “Cpnl0O polypeptide(s) of the invention” encompass

20  variants of those polypeptides. Similarly, it will be understood that “Cpnl0 nucleic
acid(s) of the invention” encompass variants of those nucleic acids.

The term “variant” as used herein refers to a substantially similar sequence. In
general, two sequences are “substantially similar” if the two sequences have a specified
percentage of amino acid residues or nucleotides that are the same (percentage of

25 “sequence identity”), over a specified region, or, when not specified, over the entire
sequence. Accordingly, a “variant” of a Cpn10 nucleic acid of the invention or a Cpnl0
polypeptide of the invention may share at least about 40%, 45%, 50%, 55%, 60%, 65%,
10%, 75%, 80%, 83% 85%, 88%, 90%, 93%, 95%, 96%, 97%, 98% or 99% sequence
identity with the reference sequence.

30 In general, polypeptide variants possess qualitative biological activity in common
with the polypeptide from which they are derived. Nucleic acid variants generally encode
polypeptides which generally possess qualitative biological activity in common with the
polypeptide from which they are derived. Also included within the meaning of the term

“variant” are homologues of Cpnl0O nucleic acids of the invention and Cpnl0
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i nspect i on'€ast aboyta}, 19 hnedfls &5 cthpar #&ds; 59%@%91 63 TS sEHEENYD 93¢0 a8 a
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sequence conparison algorithm test 25-and reference sequences are entered
into a conput e “fregivselwéadipnd 6 ondeivaicisofithe indesiigmataadicldid acid thas smdodes and

I desi d. f.aul t.
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hybridisation probe or PCR primer. Typically, the nucleic acid fragment may be at least
about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 225,

30 250,275, 300, 325, 350, 375, 425, 450, 475, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1000, 1100, 1200, 1300, 1400, 1500, 1750, 2000, 2250, 2500, 2750, 3000, 3250 or
3400 nucleotides in length.

In general, Cpnl0 polypeptides of the invention possess increased binding affinity

for molecules comprising pathogen-associated molecular patterns (PAMPs) and/or host
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have a speC|f| ed percentage of no aci d residues “or ©are
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i nvention may 8@%})& Raet FDeHt 1114/@%1011‘?}%365@& 1551%36@0%111@153&0&@% 75%
80% 83% 85% . 88% 93% 95% 96% 98% or. 99% sequence |dent|ty
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qual i tati vgrRiPhREbeAbr SEOIH Ns! § 19OTFOIR 21, 24, 26, 29, 32, 35, 38, 41, 44, 52, 55,
58, 60, 81, 84, 87, 90 or 93, or a fragment thereof that comprises the N-terminal domain
of that sequence.

Cpnl0O polypeptides of the invention possessing increased immunomodulatory

25 function compared to Ala-Cpnl0 may share at least about 40%, 45%, 50%, 55%, 60%,

65%, 70%, 75%, 80%, 85%, 90%, or 95% sequence identity with a polypeptide
comprising the amino acid sequence set forth in any one of SEQ ID NOs: 9, 12, 15, 18,
21, 24, 26, 29, 32, 35, 38, 41, 44, 52, 55, 58, 60, 81, 84, 87, 90 or 93, or a fragment
thereof that comprises the N-terminal domain of that sequence.

30 The level of immunomodulatory function (i.e. immunomodulatory capacity) of a
Cpn10 polypeptide of the invention can be measured using any suitable method known in
the art. For example, the level of immunomodulatory function can be measured by the
propensity and/or strength of binding interactions of the polypeptides with PAMPs and
DAMPs (e.g. bacterial CpGs) which can in turn be measured using methods described in



wi th the pol ypeptide fromwhich they are derived. Nucleic acid variants

gener al | yywgngPGR149! ypeptides which generally possess qng{Alﬁbi%ﬁBn

bi ol ogi cal ‘activity in conmon with the polypeptide from C ey are
derived. Also included within the neaning of the term"variant" are
honol ogues of CpnlO nucleic acids of t i nvention and Cpnl0 WO

2011/ 041847PCT/ AU2010/ 001327 26 pol ypeptides of the invention. A nucleic
acid honol ogue is typically froma different species but sharing
subst ant i dhfy Fxpepkanetbitest opficsant tsneficasionor Additionalhy e elimnatbeles fdi ng

Cpnl 0 nquﬁ{rl SR 88 tﬁa ctloﬂvﬁ"ﬁ‘}%)rpﬂ} %dgggephu&egff t;}xg‘?n‘%?x%h‘%gﬁ'%e 2 setsyea'tf}ﬁl ly

froma different speC| s ut s anti e sane birologica
functi on onemwtingithy dégras of hmtteor m:sgmtldn rrgce@pnl (Pdm)omgrpé]mg dicitefl hyhéhe

t he f,th
oot 0 poisypurseriies FAF CamlE DE D' b pgRebtidsl o SRR JRECEPLTRu 17
pol ypept i deFdbi glddicioa d@@mgtﬁmm QégaTGHHhk@ rE@Hdei@)phaldG)d)fméabl&edlms&[gtl on,
whi ch derlvanlve corrprl Edltlon del et i substitution of. . an nor e

anino aci d& G SeRE B GPRIRLIoB Pt 45PN PopHed A3l

function. ﬂé&lﬁb%f %095 OfhS %hﬁr%t do‘ﬁ?en@s%f"@h@ﬁ lafb frxb'&%bfafté& Fléi‘@in Hyedi8ésSrefRerte,
substitution or p acerrent of one amno acid for another amno acid with

simlar pr!‘é%ﬂ@ﬁl?’éb' i %1WmtlaelﬁoFW§p?ﬂWlQﬂﬂéﬁtW(fpn¢tmr§f Spejfepalppeptides of
t | t
Dera’(d P gnFeiER, G 08 ateam b Wdahidl) ol ey EDOF SEGAID PRJBGNE ShabaTC

be a conserwakting eecamomobameﬂs wpissmgltHR:Ra ind Biet pmsérice 153 uhn cmﬂmept)dlest et

"Cpnl 0 p d ventlon fragments of .th
pol ypepti 3%%3%8% #’% etg?% 9{{{{? S%ese Pglf’ gaﬁﬁeét Osﬁpmﬁ%sfoé)i 25'513? d(s)
011: t he invmﬂ}ddodddr&mﬂl 2 ﬁlafeﬁoérﬁwgﬂi&td lthf@ aﬁbﬁvé—h&ﬁﬁoﬁﬁd&bﬁﬁﬁq’ L&@IaCESexemplaryPand
ragnment” _of a Cpn Q ept| e of the inventi a ype at
encodes o BB PTG ToREPATO A Sep iR barFal Fes a ua%ci&pr@ Hirhgfoiche
i nvention g 1ﬁﬁﬁu@ﬁiodhm@dr?0fmnc@i%nTxpé CahmbhR il aﬁyeeapéw?f e§6€5 Cpnl0
qual i tative biol ogical ivity in common with the pol ypeptide of ich it
i s a constpalyraptide piihiedryeniiont he pol ypeptide fragment may be at |east about
5, 10, 15, 20,y,2 4 0 95,
100 of gr eat of'"t REK 108" Bod Snist G, plfeettiles PBE IR infEwidH ml potgps 2
Cpnl 0 n ucxlneneaseddnnldmg affiratyi tovRAMIPs rand/er D AMEE eomparced do ttlhmbmémgcaﬂ'ﬁmt)z Bf a

d of the i [
or var | antiskmssoS BN o HE Cap Tl R AR G0 B DR cessar 1y meed Lo

encode pol yperfrmpgmmmly dogipdise GH® nagifs dlor %&.‘&ﬂnplet Yhe FARIH fnag rﬂ%rﬁacfamw for
exanpl e, be useful as a hybridisation probe or pri mer. Ogié |caI t he
nucl ei @ acPNA rdgnBaMEmEyhe & ofigerye egﬁeatcoglpnmg alngZth OXYIRYC esﬁde 40,

45, 50, 60yo &P((}&@ OI?IQ). IﬁQ@rtalill%bojelﬁﬁen@?tﬁe C%@OD%?%OU%QS a3§9ne ér ﬁror@gp
325, 350, 375, 425, 450, 475, 500, 550, 600, 650, 700, 750, 800, 850, 0,

950, 1000, CaGooCrEBomd Grge0, 1400 1500, 1750, 2000, 2250, 2500, 2750,

3000, 32.50 or O(?%Qa% ll@%; i&ﬁ?na'l %Jn%ﬂ%&gr in soréé1 egl% gﬁ@é ’tﬁp @m ! udFd from

pol ypepti des e rnventi on possess inctease bln I'Ng a
nmol ecul es thergpopes bfighg pthogenvasmac iFat edamplee tulcartaip m@dmsex(tpmspe@fmd/ or
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invention.

Cpnl0 polypeptides of the invention may be manufactured using methods known in

the art. For example, Cpnl0 polypeptides of the invention may be manufactured by

30 conventional methods used in peptide chemistry synthesis such as solid phase peptide
synthesis, liquid phase peptide synthesis and recombinant gene technology. It will be
understood that amino acid residues of Cpnl0 polypeptides of the invention include any

and all of their isomers (e.g. D-form, L-form and DL-form) and isoforms.
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t hat f
at sequeiitble ERTbrinpThy RERIE 18RS O THN R ode g%ﬂo‘aﬂ “P@ﬁﬁﬁla% ‘?me @ﬁabout

i nmunonod Iatory 25funct|on co ared to Al a- re at
40% 45% wigzided; angnoganig ggbe apgdhe 86 angBopcid(shitably Eﬁ%cx@i]ueﬁmﬁ

identity %&éﬂ@mx%h the am no acid sequence set forth in
any one of SEQ I D NOS: 13‘%85%@5&&%@9121 24, 26, 29, 32, 35, 38, 41, 44,

52, 535 58, 66\ Cgnlo gaiyp@ﬂde@@ tlmlngeuncmrmay be@gnhned tfmeeyemiplé h:@tdlg@dmhi ses
the N-ter a i I esgguence. 30The | eve nonod Iatory
function ?FQ‘ {)rogrhgrﬁdﬁg ulpé)g'cg)? 1T P59 ObrYe dphl e‘rﬁsﬁo%eﬁﬁ Lyt-Ghe
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exanpl e, the.l evel manom)d ?‘ y function_can be neasured ifiiPt e
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PAVPs andidopMdaed €. g. bacteri al Ost) which can in turn be measured using

nethods described in
Additionally or alternatively, a Cpnl0 polypeptide of the invention may be

produced using recombinant polypeptide production techniques. Recombinant
polypeptide production techniques will typically involve the cloning of a nucleic acid
encoding a CpnlO polypeptide of the invention into a plasmid for subsequent
overexpression in a suitable microorganism. Suitable methods for the construction of
25 expression vectors or plasmids are described in detail, for example, in standard texts such
as Sambrook et al., (1989), “Molecular Cloning: A Laboratory Manual”, (2nd ed., Cold
Spring Harbor Laboratory Press, Plainview, New York; and, Ausubel ef al,, (Eds), (2007),
“Current Protocols in Molecular Biology”, John Wiley and Sons, Inc.
Recombinant methods suitable for producing Cpnl0 polypeptides of the invention
30 are described in detail, for example, in standard texts such as Coligan et al., (Eds) (2007),
“Current Protocols in Protein Science”, (Chapter 5), John Wiley and Sons, Inc.; and
Pharmacia Biotech., (1994), “The Recombinant Protein Handbook”, Pharmacia Biotech.
Commonly used expression systems that may be used for the production of Cpnl0

polypeptides of the invention include, for example, bacterial (e.g. E. coli), yeast (e.g.



WO 2011/ 041847PCT/ AU2010/ 001327 28 the Exanples of the present
specification. Additionally or alternatively, the immuunonodul atory function
of Cpnl0 WOIXPéHis4des of the invention can be assessed B¢THMBREIKIORE7t he
degree of pattern recognition receptor (PRR) signalling elicited by the

pol ypepti des. For exanple, the capacit$0of the pol ypeptides to inhibit
poly(l:C) -induced 5 NFKB production through PRRs (e.g. Toll like receptors)
can be nmeasured using techniques described in United States patent

appl i cat i Sfcdh@ronttk? 34R85idep Usbergiiag, Gic/dd) dosreirtypr vizdl0@)g. Habeloemus med
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the inventyan,Cant hyansesaanciive, WRear hddihi&l 108 éakarpdtiCiabbitiraeeulddgict i on
and/or io cytokine sécretion by cells expressing PRRs in the presence of
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chrii ques "ar e “exenpl ary, at no particul ar
restricti dackeoi, s, J.ebjacking6Ppad47256 @076 Rebdits and BatersonnBrasuiNetlt Head. evel

fi d j [.e. i dul.a ETS| f 10
T5pol ypeptrideor 1t Phener aibas ar RIS el 7 2Bt ST A ey BBl
pol ypept i desh AnzpMmel.| T0:SOY (097 iypleshass es.s Ji Biol. aainned, Hi6it BE3RL6IN{1091);0
andl or Al BRI % Ho URbs b PARFSGAYEE Bivbudtich e shndil AP S0 epc
motifs, Fagogyamee) the PAVP may be bacterial zo DNA. The PAVP may be an
ol i gonucl eoti de conprising a CpG ol i godeoxym cl eoti de not f

G ODN) . |
certain embodiChenges, tottheanio wphseavende ofs GaplQpelypeptidsod thy &%@wnao@ gnd
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gzcl uded F‘%%H?%eag@glg%&) :dﬁ%l@p?&glg%lﬁ?é F?\IJ\(}%%? onftSe g?"%g@ﬁg e, i:hiln céI?'?ai n

enbodi mentpslyphetidepefthtiinvefionumay bEprhieved vsingistatardde¢hatques Ap sheGyh 1lfor( SEQ
ID NGO 3), GSM Cpnl0 (SEQ LD NO 57), and. -Con] .0 ( - y be
excl uded fFYH YL pE! fC}iaH%espPEaé)e#F ?c%‘\}%rﬁﬁ i gﬁ.hsugg %ﬁgfh@%o'\%g glgg%?lgges of
the inyentddRiqiey Baidkindlads uhed additiog, rdxldiogs orneulstitutionhefambiclediides
exanpl e, Cpnl O polypeptides of the_invention may. be. manufactyred. by 30
convent i oﬁ@ns?@ﬁﬁﬁ‘ﬂ%n‘ﬁéré@nﬁ?n_ﬁ%%qvﬁé VOHE : th‘S/Vlé‘i//tt]?f‘W@% fp§°p§ﬁ'é‘??g’é’§df§ac5¥? g
phase pept) desxat NegbSplaly dYédinfiiase iRGRMd dearkivht hagitseeatids, I egrndidemat
gene technology. It w IP be understood that am no acjid residues of Cpnl0
pol ypept i desagshesiheoligavedieatisis-metdistadier pelynesieptidler megiatadanytaganspiar delqtiong

ggf orm  L- Qi @R debindsP R ud the RO\ Mhsting 0P AhtbRd 184 Rl AligRt0491327
20 and the polymerase chain reaction. Testing the activity of modified polypeptides for the
purposes of the invention may be via any one of a number of techniques known to those
of skill in the art.
Purification of Cpn10 polypeptides of the invention may be achieved using standard
techniques in the art such as those described in Coligan et al., (2007), “Current Protocols
25 in Protein Science”, (Chapter 6), John Wiley and Sons, Inc. For example, if the
polypeptide is in a soluble state it may be isolated using standard methods such as column
chromatography. Cpn10 polypeptides of the invention may be genetically engineered to
contain various affinity tags or carrier proteins that aid purification. For example, the use
of histidine and protein tags engineered into an expression vector containing a nucleic
30 acid encoding a polypeptide of the invention may facilitate purification by, for example,
metal-chelate affinity chromatography (MCAC) under either native or denaturing
conditions. Purification may be scaled-up for large-scale production purposes.
Cpnl0 nucleic acids of the invention may be manufactured using standard

techniques known in the art such as those described, for example, in Sambrook et al,



A Cpnl O pol ypeptide of the invention may be synthesised by solid phase
chem stry techni ques (see, for exanple, Steward et al., (1963), in "Solid
Phase Pep¥Pd811g¢hihesi s", H. Freeman Co., San Franci scoPCUNIBANEOER
(1973), in "Hornmonal Proteins and Peptides”, volune 2, 46) or by cl assi cal
solution synthesis (see, for exanple, 8throder et 5 al,, (1965), in "The
Peptides”, volune 1, 72-75, Academ c Press (New York). In general, such
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ci. U S. A 97:559-564 (2000), Pel ham anpd Jackson, Eur.
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and Schwei GE AT A G et W is v PO or ban T ki ©

Chem , 266Gfahperip 68HRI6AAnd 18§ e, usBhtoalrlosk die expressiGenba tagept 2483- 466 (1989) ;

and Kudlicki eltho%!c 'skille'A\(i1 1%' %Ea 'arthivi?lCngongnise%l%g ‘RNA and ¢cDNA sequences encoded by a
given Cpnl10 DNA sequence may be derived using the genetic code. An RNA sequence

50 may be derived from a given DNA sequence by generating a sequence that is
complementary to the particular DNA sequence. The complementary sequence may be
generated by converting each cytosine (‘C’) base in the DNA sequence to a guanine (‘G’)

base, each guanine (‘G’) base in the DNA sequence to a cytosine (‘C’) base, each



10389- 393 (1992). Changes to the am no acid sequence of a Cpnl0

pol ypeptide of the invention (e.g. to produce a pol ypeptide having a

speci fi edVPEPHEHIMGe of sequence identity with a Cpnl OPEHABEIGOHRT of t he

i nvention) may be achieved using standard techniques in the art. For
exanpl e, ami no acid changes may be achi 8/ed by using nucl eoti de repl acenent
15 techni ques which include the addition, deletion or substitution of
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the i nventsi Y9 linﬂétc DS f ng“?rﬁﬂleb?/ DN &y Ré‘%a@ﬁlcémpmfalltafﬁﬁéNAt e
affinity c(hmumsgt REHaRbY Thé/étbr Widebe %' f)l'ﬂ%ld” de aoblrﬁe{?@cftdf
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Laborator Pry I w Yor et 984
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Antibodies
The invention also provides antibodies (“antibody(s) of the invention™) that “bind
specifically” to Cpnl0 polypeptides of the invention.

30 An antibody that “binds specifically” to a Cpn10 polypeptide of the invention is one
capable of binding to the polypeptide with a significantly higher affinity than it binds to
an unrelated molecule (e.g. a non-target polypeptide). Accordingly, an antibody that binds
specifically to a Cpnl0 polypeptide of the invention is an antibody with the capacity to

discriminate between that polypeptide and any other number of potential alternative



Cpnl0 nucleic acids of the invention may be deoxyribonucleic acids (DNA),

ri bonucl i RNA) or conpl enentary deoxyri bonucl e | ). RNA
may be d:\!rvlﬁvzgﬁ/(ﬁ?%% RNA pol ymer ase-cat al yzed transcri pt :’Pgﬁﬁ%}fﬂﬁ)/w
sequence. The RNA may be a primary transcript derived fromtranscription of
a correspondi ng DNA sequence, 20 RNA naj3 al so undergo post-transcriptional
processing. For exanple, a prinmary RNA transcript nmay undergo
post-transcriptional processing to forma nmature RNA. Messenger RNA (nRNA)
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base, each uraci ase in sequence an aden ase,
and eath améﬂbﬁeea(dﬂﬁ\ dﬁtebamdluﬁmtghnem lswyueindbe oo (scet foyreixainpke, e\uﬁﬂ)el base.
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host cel |l s"transfor y such vectors. For exanple, Cpnl O nucleic acids
of the inventilor ma@ynnie & | mowextlanat @nabmbctsmcmmﬁcmai Sp2l® pobpsptoderetl that o a
bacteri al tﬂostt eII

oty uat B8 i Bkl FES RS, Taaf B preb oA 36me Be b0goma
general |y tkﬁlﬁwlbgyn désh;ﬁbed tin HAntbwlemdr Lived (¢ds,), KWS&%aﬂpilbodzﬁaﬂrbL&iﬁﬁat@Py al .,

(1989), l,a ni n or at or nual ", Cold Spring Harbor
Labora%‘-‘orW?’?‘éfLé}s’ @gaﬁopﬁ%g%r@%%%wﬁw Iﬁr%/a Ausubel et al., (Eds) (2007),
"Current Prot ogodsSericB, YPIRCHbHratRirObPMbnocldf tinibb&¥s alected toward a Cpnl0

polypeptide of the invention, any technique that provides for the production of antibodies

by continuous cell lines in culture may be used. These include the hybridoma technique
originally developed by Kohler and colleagues (see Kohler et al., (1975), “Continuous
30 cultures of fused cells secreting antibody of predefined specificity ”, Nature, 256:495-497)
as well as the trioma technique, the human B-cell hybridoma technique (see Kozbor et al,,
(1983), “The Production of Monoclonal Antibodies From Human Lymphocytes”,
Immunology Today, 4:72-79), and the EBV-hybridoma technique to produce human

monoclonal antibodies (see Cole et al., (1985), in “Monoclonal Antibodies and Cancer
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("anti body(s) of the invention") that "bind specifically" to CpnlO

pol ypept iVME20Hf0484& | nventi on. 30An anti body that "bi ndSCERAABITHMBERIY" to a
Cpnl O polypeptide of the invention is one capable of binding to the

pol ypeptide with a significantly highedtaffinity than it binds to an

unrel ated nol ecule (e.g. a non-target pol ypeptide). Accordingly, an

anti body that binds specifically to a Conl O pol ypeptide of the invention
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anti body. I'n genéral, an antibody spe or a

. [ cific f nl 0 pol ypeptide qf the
i nvent i onBisichgmisek Pegsendimstardany;i end Kenadiaer pbl (498 i d\é(m&tclcr'@z ””é?@‘-%%l' d,
pr ef er abl yleﬁ 'f}%s@) nore preferably 100-fol d, and nost preferably greater
than 100-T0 nmore’frequently than other potential binding partners that
are not targeln pahypept getesatingna drybiidody fspocivhich ther m@n@gm@ poibogepsi de

of the invention may,be capable. of bindin z es at
o weak,  yBoohi oS SpEORR ks, PYRRoE of Bukt JelaBRuRbg Ry TRl

bi ndi ln@ a%dnﬂmcyte?dbiamedimmm k}ilaenfdsﬁldnn{aﬁinyaiegpéﬂﬁnmptsed Migl bieedgmigion f or
exanpl e, by use of an appropriate contro React.i.on candi.ti.Qns _(.e. g.
concentr achgﬁ'bé‘?‘ﬁ% tppﬁmyt,hefeﬁﬁ B LTIt factogy pr 41 %@Péﬁ’ﬁ?lﬁc Qﬁg%’&émg )

fact 11t at Goioldhdiof0THAHoRRA b Meb bl 6 ¥Ry dpsciAL fiepdlppepnids on

w || depend primarily on the antibody utiljised and the specific target

pol ypept i d&theapention meg/idigetifiedl ﬂhyll‘@gﬂ’éﬂﬁ WemUReIRRR WY the 4atigERs RFFSFH B he

art (see, ﬂ‘{ﬁ?él e, Ausubel et al., (1994), "Current Protocols in
Mol ecul ar "B ?g'é ", Vol. 1, John Wley & Sons, Inc., New York; Coligan et

al ., (Eds), (20@8noclofalr retitiodyr tiabdilds §pecifierindb oy rnldarrynaptidy dndesons,
LTS a3 Pt SRl s RIS R Aol
to a Cpnl ntreal Yi@mih denefininpea ihyvaddhe nhatasechaey endbaltiedofishagppreptiatds
known in the art. = For exanple, a.nonoclonal antibody specific for .a
Cpn10 pol ypiégn; ety heT]ilf_hQ@HFP dh Platlvm‘glqnaercf)‘_?ﬂ%ti‘?ﬂsn ng’B apéV]Fi%eﬁlé) 4" ay
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Labor abor wptipedy-containing medium is then collected. The antibody molecules can then be
further isolated using known techniques.
Similarly, there are various procedures known in the art which may be used for the
production of polyclonal antibodies. For the production of polyclonal antibodies against a
Cpnl0 polypeptide of the invention, various host animals can be immunised by injection
25 with the polypeptide, including, but not limited to, rabbits, chickens, mice, rats, sheep,
goats and the like. Further, the polypeptide can be conjugated to an immunogenic carrier
(e.g. bovine serum albumin (BSA) or keyhole limpet hemocyanin (KLH)). Also, various
adjuvants may be used to increase the immunological response, including, but not limited
to, Freund’s (complete and incomplete), mineral gels such as aluminium hydroxide,
30 surface active substances such as rysolecithin, pluronic polyols, polyanions, peptides, oil
emulsions, keyhole limpet hemocyanins, dinitrophenol, and potentially useful human
adjuvants such as BCG (bacille Calmette-Guerin) and Corynebacterium parvum.

Screening for the desired antibody can also be accomplished by a variety of

techniques known in the art. Suitable assays for immunospecific binding of antibodies
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ranbits, ohbplense siifbed it ral HERRan@8RLE,EAT the |ike, Further, the

pol ypepti de ‘can be conjugated to an i mmunogenic carrier (e.dg. bow ne serum
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t he desired antlbody can al so be acconplishéd by a variety of techniques
known in the methodssGpmappe adgynigisringra |GanlAoswdair f satd i teninvehtiemt(pbadi es

composition comprising the same) to the subject. Also provided is use of a Cpnl0

polypeptide of the invention or a Cpn10 nucleic acid of the invention in the preparation of
30  amedicament for suppressing immune activation in a subject.
Cpn10 polypeptides of the invention and Cpn10 nucleic acids of the invention may
be administered to the subject (e.g. a human subject) by any suitable route including, but
not limited to, the parenteral (e.g. intravenous, intradermal, subcutaneous or

intramuscular), mucosal (e.g. oral or intranasal) or topical route.
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subject. I'n other enbodiments, the nmethods conprise dadm nisteri n]gl a Cpn

nucl ei & achalieyed tchanhitiy 8ret ingiatipo rofanswnsoasitiviiom telwped by MRR kignsliing)(ego t he

subj ect . ﬁl})r%ﬁu&fo%va%\g%gcr% Onugfemﬁg ﬁm%??lmo[i’%uk@fp” de of the invention or a
ido 1% I n e p

Cpnl 0 nuclerc ac e invention ‘eparation of 30 a nedi cament
for suppressi ng§ Cpahdnpolgpégtidatofothei inventoubiey thind to a EAMP defioddy fropt bmkes of
the invention and., 0,nucl eic acids.of the i nventian be adm ni stered
Lo the. SubPEteSEanigh NoR HHAPE oS byl mronaraams ol brerharHiS but
not |i m t efing netnh@dL2EBRbBAHria MdProtoRdd. avenous, intradermal, subcutaneous

or intranuscular), nucgsal (e.g. aral or intranasal) or topical route, WO
2011/ 01847 PCTVial9pebly Geryldopolypeptides of the invention bind with high affinity to nucleic

acid based PAMPs.
Non limiting examples of nucleic acid based PAMPs to which Cpn10 polypeptides

of the invention may bind include bacterial DNA containing unmethylated cytosine
phosphate guanine (CgG) motifs and PAMPs derived from viruses including double
25 stranded RNA, 5' triphosphate ssSRNA and other replication intermediates.
In preferred embodiments, Cpnl0 polypeptides of the invention bind with high
affinity to oligonucleotides containing CpG motifs (CpG ODNS5).
In general, Cpnl0 polypeptides of the invention bind to CpG ODNs with a higher
affinity than wild-type Cpnl0 binds to CpG ODNSs. Preferably, Cpnl0 polypeptides of the
30  invention bind to CpG ODNs with a higher affinity than Ala-Cpnl0 binds to CpG ODNs.
In certain embodiments, Cpnl0 polypeptides of the invention bind to a host
molecule (e.g. a host protein, nucleic acid or lipid) sharing structural, conformational
and/or sequence homology with one or more PAMPs derived from a microorganism.

Accordingly, Cpn10 polypeptides of the invention bind may bind to DAMPs.



36 Wthout |limtation to a particular nmechani smor node of action, it
is believed that nodification(s) to residue(s) in the Nterm nal donain of
wi | d-t ypeWOpEA11/31843] ypept i des confers increased bi ndi ngP&TATRPINPLRT

nol ecul es conpri si ng pat hogen-associ at ed nol ecul ar patterns (PAMPs) and/ or
host nol ecul es conpri si ng danage- associ3dt ed 5 nol ecul ar patterns (DAMPS),
conpared to wild-type Cpnl0O. Hence, binding interactions between CpnlO

pol ypepti des of the invention and nol ecul es conprising PAMPs or DAMPs are
general | y st r Brfemblyha@pnbd pdiypeptidet of ot inveistidnebing evithwhigh -affipmiey ©omdddeiand

th .ol Pr ef ly, binding jl i b 0
bo ypept 1 B4 Paec REMPS, afe-Tontnd ratmer o whith el R AR 550 Biedd oy o
st ronger Irhﬁﬂn@icﬁﬂ'%)_[&eioAﬁdiﬁ&{aﬂ?t orodlerigiveRe @gghapay%%@d@r& thbdaeensiane

n

nol ecul es. The binding of |igands conprising PAVPs or DAMPs to pattern

recogniti bhldr\@ié]ébigb%g ibrrgpcieatids andder mckeepide DA Pevent s central to
est abl i shi ng i i i r i gt 1 ght
; & E)‘?ff%fré’@ 3@@%&% 0 y@gg@ggg«s 8¥ the nRARGY bt dithRieh

bi ndi ng of thes I gan e invention nodifies or
prevent s affmifyrio &80 AMPset ween t hose |igands and their target PRRs. This

in turn is 15believed i 0k bit. the dinitiakl g Lyviat

i nduced by PRE%1 %?Ibeﬁagi anﬁléj 12"2&%? Elgésoog'l}iéﬁnyﬁg@r{g&ggiorg I oir‘:lb?\(%\? P% M’tﬁgﬁ%e& y

mol ecul es hffinity thén Gild-tyPe Qphypbintls deDDYA DAMPs\Rrafetabiy, i@pn 1Bipotlpeptides RAVP

derived fr.om any. m.croor i n.lin.tjngexanples, . of. sych.

m cr oor gaffesH¥eReDy mag?%ﬁﬁ}tﬁﬁw%ﬂ%saem@ghﬁfﬁw% H‘eftlt?ﬁﬁ:é’gwmd&ﬁga%{?i a

and prgt orpavipdOPreferably, Cpnl0O pol ypeptides of the invention bind with
high affinity to nucleic_acid base Non limting exanpl es of

d PAMPs. ) . g
nucl ei ¢ aci d” BeRAY RenPAMRboynddy arrl Gpisrspidp of tednyintioReVill/PEFOFEn may
bi nd i ncl %é}de' Q‘t\lﬁén Y tnedh- '
guani ne ( Q% ; ti ?dsraéaﬁd A(I;T/I%s g@?\%ﬁ%ﬁ%ﬁlﬁsﬁ%ﬁg@ugﬁ?@gﬁgfg?gﬁ%
stranded Rbidgd By such bpasip edledestotNikeansdenter dTLRep r¢tiwi¢ avidiipdusitiegpea bs.

In preferred enbodi , . . Of . iV i i it h

hi gﬁ af fi W‘F >’ie"t68%65f @%@ﬂ%@@g?@% g%’%‘gﬁ%“z%%@[‘ %W?’ém{gcﬁfggbégf@ms& In
gener ak, Gpd DN Adeyariphi atsatof of IaN-raputandry dacttis fDATP CpG ODNs with a hi gher
affinity than 'Iﬁ%ﬁye nl 0 binds to G ODNs. Prefe a&lp %010..

pol ypept i des gﬁet 303y Fe FETTE°Hi 9d °BD ORE™RPE 17° éﬁﬁe’} nénlfrfl}t’rli’igt y
than Al a- GRithplRs Rif RscH RicfidSntddphages, nloho€REd, B IneHddicsBnis cel mbfhral

pol ypeptides of the invention bind to a_host nolecul e otein,

: . ) (e.g.,a, host
nucl ei ¢ adillpreells aph éppdstiapelisdes: mygloid dandricie geiby Rﬁﬁné%f’%adr?&ﬁ’a?c %%l%_ ence
Lo o8y, 35 RLAEINES, Sl emgl B S pncosies .
20 invention is a ligand for an RLR receptor, non-limiting examples of which include RIG-1
and MDAS.

In other embodiments, a PAMP or DAMP bound by a CpnlO polypeptide of the
invention is a ligand for an NLR, non-limiting examples of which include NALP3-
Inflammasome and AIM2-Inflammasome.

25 In further embodiments, a PAMP or DAMP bound by a CpnlO polypeptide of the
invention is a ligand for a toll-like receptor. The toli-like receptor may be selected from
the group consisting of TLR3, TLR7, TLRS, or TLRY. In one embodiment, the TLR
receptor is TLRO.

In accordance with the methods provided herein, CpnlQO polypeptides of the

30  invention and Cpnl0 nucleic acids of the invention are administered to suppress immune
activation in a subject.

The subject may be an individual of any mammalian species including, but not

limited to, members of the genus ovine (e.g. sheep), bovine, equine, porcine, feline,

canine, primates (e.g. humans), and rodents. Preferably, the subject is a human.
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Accordingly, binding of a Cpn10 polypeptide of the invention to a ligand that is an

15 agonist of a PRR may reduce the capacity of the agonist to bind the PRR and thus hinder
the initiation of cellular signalling cascades responsible for immune activation.

Cellular signalling cascades initiated by the binding of ligands to cellular PRRs on
phagocytic cells (e.g. macrophages) may induce endocytosis and destruction of
pathogens.

20 Cellular signalling cascades initiated by the binding of ligands to cellular PRRs may
induce the production and secretion of inflammatory mediators or anti-inflammatory
mediators (e.g. cytokines and chemokines). These mediators in turn regulate the
activation and function of various immune cells.

In general, Cpnl0 polypeptides of the invention (and/or Cpn10 nucleic acids of the

25 invention encoding the same) suppress immune activation in a subject to which they are
administered.

The capacity of Cpnl0 polypeptides of the invention (and/or Cpnl0 nucleic acids of
the invention encoding the same) to suppress immune activation in a given subject can be
determined using standard techniques known in the art.

30 For example, immune cells derived from the subject that express PRRs can be
exposed to the Cpnl0 polypeptide in combination with a given PRR ligand ex vivo and
the production and/or secretion of inflammatory mediators (e.g. cytokines and
chemokines) then measured using standard assays (e.g. ELISAs). The inflammatory

mediator may be a pro-inflammatory cytokine or chemokine (e.g. TNFa, IL-1, IL4, IL6,
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phagocytic cells (e.g. macrophages) maéél nduce endocytosi s an
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i nfl anmat ory fators or anti-in cyt oki nes and
chenoki nes). These nediators in turn regulate the activation and function

"nvent i on MeRs BIRPIETRAL) ei  aci'de of he 25 invent|on encoding the
sane) suppr essThdvmagioacirbvides aietHods forshidirefinehPantiorCitetdieivin dF Giseases and
adm ni got ergo%dltlons associated with immune activation, and in particular, excessive and/or chronic
inflammation. The methods comprise administering a Cpn10 polypeptide of the invention
and/or a Cpn10 nucleic acid of the invention. The polypeptide and/or nucleic acid may be
administered in the form of a composition (e.g. a pharmaceutical composition comprising
an appropriate carrier, diluent and/or carrier).

25 Without limitation to a particular mechanism or mode of action, administration of
Cpnl0 polypeptides of the invention and/or Cpnl0 nucleic acids of the invention (or
compositions comprising the same) is believed to provide a means of inhibiting PRR-
mediated signalling and hence may be used to suppress the production/secretion of
inflammatory mediators in a subject. Many diseases and conditions are associated with
3  chronic inflammation of the immune system, and hence administration of CpnlQ
polypeptides of the invention and/or Cpnl0 nucleic acids of the invention provides a

means of preventing and/or treating such diseases.
In certain embodiments, the method further comprises administering an

immunosuppressive agent to the subject. Non-limiting examples of immunosuppressive
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in a subject. Many lseases and con lons
chronic obstructive pulmonary dlsease (COPD), leaky gut syndrome, cardiovascular

disease (e.g. congestive heart disease), allergies (e.g. anaphylaxis, drug reactions, skin

allergy, eczema, allergic rhinitis, urticaria, atopic dermatitis, allergic contact allergy, food
25 allergy, allergic conjunctivitis, insect venom allergy), asthma, acute respiratory distress
syndrome (ARDS), atherosclerosis and infectious diseases.
Additionally or alternatively, the disease treated in accordance with the methods of
the invention may be graft-versus-host disease (GVHD).
A subject treated in accordance with the methods of the invention may be an
30 individual of any mammalian species including, but not limited to, members of the genus
ovine (e.g. sheep), bovine, equine, porcine, feline, canine, primates (e,g. humans), and
rodents, Preferably, the subject is a human.
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met hods o ion"may Be graft-versus- host di sease (GV

A subjzect rhevszticd andmpeldm)’peiaﬁce with the nethods of the invention nmay be an
30 i ndivi dual of n,s Bty N@kedsé. MNEHidh
menber s of thg%ge {t}’éasgel %,é‘ Eﬁhéﬁéﬁlﬂgoﬁﬂ{ﬁg equ?}ﬁe %Sr ci ne, ' emlgne
cani ne, prkampes ¢fesgeh Hisomses )1ncladkd chronic obstructive pulmonary disease (COPD),

infectious diseases, leaky gut syndrome, cardiovascular disease (e.g. congestive heart
disease), allergies (e.g. anaphylaxis, drug reactions, skin allergy, eczema, allergic rhinitis,

25 urticaria, atopic dermatitis, allergic contact allergy, food allergy, allergic conjunctivitis,
insect venom allergy), asthma, acute respiratory distress syndrome (ARDS) and
atherosclerosis and infectious diseases.

Additionally or alternatively, the disease treated in accordance with the methods of
the invention may be grafi-versus-host disease (GVHD).

30 Cpnl10 polypeptides of the invention may be administered to a subject in the form of
a composition. In general, suitable compositions for use in accordance with the methods
of the invention may be prepared according to methods which are known to those of
ordinary skill in the art and may include a pharmaceutically acceptable carrier, diluent

and/or adjuvant. Compositions of the invention may be prepared comprising a Cpnl0



rodents. Preferably, the subject is a human. WO
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of the i nﬁ@%bﬁﬁé@%h@ﬁv@ﬁ@cﬂ%&?ab@? MREdSLNG &p%‘%g control sequence such as an

inducible promoter may be administered to a subject to increase the production of the

polypeptide. Alternatively, viral vectors (for example retroviral and adenoviral vectors)
containing a nucleic acid sequence encoding a Cpn10 polypeptide of the invention may be
25 administered to a subject in order to elicit the production of said protein. The delivery of a
nucleic acid encoding a CpnlO polypeptide of the invention may also be achieved by
extracting cells from a subject, administering a vector containing the nucleic acid of
interest, and then re-introducing the cells to the subject.
The efficacy of methods for preventing or treating diseases provided herein may be
30  determined using standard techniques.
For therapeutic applications, such a determination will generally rely on
establishing whether the disease is cured or at least partially arrested in the treated

subject.
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devel ops the di sease over ant tine perio
enhancing their activity.

Accordingly, in certain embodiments the invention provides methods of screening
for an agent that binds to a Cpnl0 nucleic acid of the invention, The method comprises
25 contacting the nucleic acid with a candidate agent under conditions suitable for binding to
occur between the candidate agent and nucleic acid, and determining whether the agent
binds to the nucleic acid.
It will be understood that “binding” of a candidate agent to a Cpnl0 polypeptide of
the invention or a Cpnl0O nucleic acid of the invention encompasses direct binding,
30 indirect binding (e.g. via one or more intermediary molecules), partial binding, complete
binding, transient/temporary binding and stable/enduring binding.
In particular, desirable agents are candidate agents that are capable of binding to
CpnlO polypeptides of the invention and/or Cpnl0 nucleic acids of the invention and

enhancing their activity..



These factors may be established by clinical exam nation of the subject for
5 synpto n Lfestations of the disease in question, Additionally or
alternatﬁ&gﬁgﬂﬂg%%znostic assays may be perforned to de?gggﬂﬂh%W@ﬁﬁ rs of

t he di sease, or the |ikelihood of devel oping the disease in question.
Screening for imunosuppressive agents 49Cpnl10 N-terminal domain variants
of the invention may al so be used in screening assays to identify agonists

of their activity. These agonists will generally be antagoni sts of PRR
si gnal | i ng duecﬁféh@%@gmtmér upeinsthp sersssing enadlidds aif shoimvRRRsingy Ak Ideriged

medi at ed nts of the invention. Compounds that bind to
Cpnl 0 polb%p%%tﬁ?,ggi&%f the invention nay be capable of 15 enhancing their
activity. Foﬂ&@xmnﬂ]en@lbycandldlateegd:mmyéjﬂmdlrﬂkbylb&uiﬂh% émﬁﬂie'uen provi des

met hods of scr i.n nt that binds.to a nl10, pol ypeptide of the
i nventi on. Theﬁﬁﬁthg& %ﬁ% |a§ S o B eprted don g ?’ng ods 5 dat e
agent undenveniodi Ey @nﬁmfmr tolabéhni qtes inddinng th@sé)§1@illéd bekMEaR, TFBf’efé bdat e

agent and ype and determ ni ng_whet her the agent 20binds to
pol ypept i dg Ih bs UCE;@ d@’ stalleeraphy gngd 6“@6‘1’(@@“%%&59@3@9 |Sﬁ%f3t1@$00ﬂ3ﬁénay

i nventi on gekel o ARBARLE st?ﬁct@@hﬁ'@n@g \g)})@@kﬁtl@e@t& %/entlon ané " 1? n[ﬁgfe}/c in

certain enbodi nents the i nvention nmet ho scre
agent t hatacksmighe invanidpn 11@18rfa@11@|t1@gahq destgn «vﬁwtq:mménmmunosuﬁpesm hlmhts

conpri ses t I C ent U

condi ti ons gr% @:@&f%a?&thggemﬁgtghlg%‘%ufrog%wf) gnég%lﬁy&% emﬁﬁéﬂﬁo nd

nucl ei ® acisdd tagohechi¢ putative cmgdndiaetdgentst he agent b| nds to the nucleic acid.
of a.candidate

It will be unders tha " bi.ndi nt to a nl Q

pol ypept i de of‘gt ﬁ%é)ﬁ?%?/g%et“i GHyde %ﬂa%%m%e%@%%maﬁw Plepat 1??’?\9%?‘}%90

enconpassexodiznectohi 5o, 30, 30®md%ocm§t3obo nqioowlio?omowd@o@@e 106007010800,
i ndi n conpl et e in

|ntermed|a3t no eculesO)H artial

transi ent/ 10900, 31090 @Ognﬁ)o@pamo@pemﬁ@ﬁ) ng%pﬂ@ﬁﬁ@ms In particular,
desirabl e agenk $a.i8atS andh d nl 0
pol ypepti des of %lhel\&l1 nv%énh;tl %srﬁ%%gfeﬁémkg%ﬁggﬁg%qa@@% é%?&pﬁg%f%@écﬂol on

and enRancdhelgde haminogeeidsi tiypcleic  acids, peptlde nucleic acids, lipids, polypeptides,

carbohydrates, and nucleosides other non-limiting examples include, peptidomimetics
(e.g. peptoids), amino acid analogues, polynucleotides, polynucleotide analogues,
nucleotides, nucleotide analogues, metabolites, metabolic analogues, and organic or
inorganic compounds (including heteroorganic and organometallic compounds).

20 In certain embodiments high-throughput methods are used to screen large libraries
of chemicals. Such libraries of candidate compounds can be generated or purchased from
commercial sources. For example, a library can include 10,000, 50,000, or 100,000 or
more unique compounds. By way of example only, a library may be constructed from
heterocycles including benzimidazoles, benzothiazoles, benzoxazoles, furans, imidazoles,

25 indoles, morpholines, naphthalenes, piperidines, pyrazoles, pyridines, pyrimidines,
pyrrolidines, pyrroles, quinolines, thiazoles, thiphenes, and triazines. A library may
comprise one or more classes of chemicals, for example, those described in Carrell er al.,
(1994), Angew. Chem. Int. Ed. Engl. 33:2059; Carell ez al., (1994), Angew. Chem. Int.
Ed. Engl. 33:2061; Cho et al, (1993), Science 261:1303-1305; DeWitt et al, (1993),

30 Proc. Natl. Acad. Sci. U.S.A. 90:6909-6913; Erb ef al, (1994), Proc. Natl, Acad. Sci.
USA 91:11422-11426; Gallop et al, (1994), J. Med. Chem. 37:1233-1251; and
Zuckermann ef al., (1994), J. Med. Chem. 37:2678-2685.

Screening methods of the invention involve contacting the candidate agent with a

Cpn10 polypeptide of the invention or a Cpnl0 nucleic acid of the invention,



WO 2011/ 041847PCT/ AU2010/ 001327 44 Candi dat e agents for use in the
screeni ng nethods of the invention nmay be derived fromany source. For
exanpl e, WREHAHH4dat e agent may be natural |y occurri ng PER/AIZAIMEL32E
Potenti al candi date agents may be generated for screening in the nethods of
the 5 invention by a nunber of techniqués known to those skilled in the
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0 pol ypept i desAgints whidhriviedtar etheawibe GpptacOwithal@il0 palipdptidds dffike invegiRdd on,
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gener at ed n?)a}kef)dwgﬁgg 8 S CRaire of steanserdrtionab pctisesers! Bor axdmpleathe can
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exanpl e, i i n rrell et al., (1994), Angew. Chem _Int. Ed.
gl 53 5088 DR, BEPsdetttrdSenig S, Gl avbeiikbor Eepa oliged aie061;
Cho et al tran{ctip88)al abitvancalont thd dQectiba®Tan BaWattiogt al,, (1993), 30 Proc.

Nat| . Acad. Sii . U.(f A. . 90: 6q%09- 6913; Erb et al" (1994), Proc. Natl. Acad,
Sci. USA 91:11%37hqdilisgionce], the kechniqye aboye, g fsionprofginl magHeneorguated by 1251 ;
and Zuckeffsaia €bn 8 pol Q8 bf the- inMesh ' : Scr eeni ng
met hods of (ijhe, i@%\)venltofib gélé@nvol ve 11éont é"éﬁ]ggbﬁeﬁ%b%g%%fﬁtﬁg‘a%b‘% ]i“)s%nh'fuﬁse Cpnl
0 pol yhepfiassige amadifisd dern of inmugom@geipfatincisedescabsddbp Flanhgan mvehédaan,

WO 20117 Ofeh Bl BhAVRAAO(19983 €411, 63:185-194).

Additionally or alternatively, co-immunoprecipitation may be used to determine
whether a candidate agent interacts or binds with a Cpn10 polypeptide of the invention.
Using this technique, a sample of peripheral blood mononuclear cells may be lysed under

25 non-denaturing conditions suitable for the preservation of protein-protein interactions.
The resulting solution can then be incubated with an antibody specific for a Cpnl0
polypeptide of the invention and immunoprecipitated from the bulk solution, for example,
by capture with an antibody-binding protein attached to a solid support.
Immunoprecipitation of the polypeptide by this method facilitates the co-

30  immunoprecipitation of an agent associated with that polypeptide. The identification an
associated agent can be established using a number of methods known in the art,
including but not limited to SDS-PAGE, western blotting, and mass spectrometry.

Additionally or alternatively, the phage display method may be used to determine

whether a candidate agent interacts or binds with a Cpn10 polypeptide of the invention.



45 Agents which bind, or otherwise interact with Cpnl 0 polyp eptides
of the invention and/or Cpnl 0 nucleic acids of the invention, and

speci fi cAVOROHYEMHE whi ch enhance their activity, nmay b&CT@dR1f0ER7 by a
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25 i present invention also contemplates the identification of compounds which may
enhance the activity of Cpnl0 polypeptides of the invention by altering expression of the
polypeptide. In this case, such compounds may be identified by comparing the level of
expression of the polypeptide in the presence of a candidate compound with the level of
expression in the absence of the candidate compound.

30 The activity of a Cpnl0 polypeptide of the invention identified to be bound by a
particular candidate agent may be assessed, for example, by contacting a sample of
immune cells (e.g. peripheral blood mononuclear cells) with the polypeptide and agent in
the presence of a PRR ligand. The degree of PRR-mediated signalling induced in the cells

can then be assessed using methods known in the art. Suitable methods include, but are
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produced in this way. The resulting libraries of phage-dis
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activation of the caonplenment system The activity of a Cpnl 0 nucleic, acid

of the2si nVERLEYRSts glgﬁxppe PRRIOk BOFe0lijBe Riplegical activities of the polypeptide or nucleic
acid. Preferably, the biological activity enhanced by the agonist is binding of the

polypeptide to a PRR ligand.
Methods for the generation of antibodies are known in the art and are described in
the section above entitled “Antibodies”.
30
Compositions
The invention provides compositions comprising one or more Cpnl0 polypeptides
of the invention and/or one or more Cpnl0 nucleic acids of the invention. Compositions

of the invention may comprise one or more antibodies of the invention.
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The carriers,,diluents and gdjyvants t y { T bei ng
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pharmaceutically 5 acceptable carEi rs or (gi l.uents are dem neralised ol
di stil | ed PRERIES, 1800rRYe TOBISIALY 8%?“&@@18?%? yyagipgrolideae agah s30 Basgita o | |

saf f 1 over oQiglym RhbiMCarfd potrofint RNFETYpieilly, thRE#ReOb car$@s SR foinh SrofUITITAS
peanut oil, "safflower oil, olive oil, cottonseed oil, maize oil, sesane

oi |, aracl 89804 boweightofite conposidons; cone oils, including polysil oxanes,
su?:h als et hyl_AcRi?cF %il#r%aﬁfeme&ﬂ@@”a RGh §§iﬂif}i<%?ﬁh@qgvér?]iﬁbﬂyrlhﬁ}h%ﬂgfpﬁse an.
pol ysol poxane; "volatiie silicones; 1omneral oils such as liquid paraffin,
sof t par afifirunosuppegssilve reegpnts elohdimiing dexainpdesi ofe whinhcinchule anti-inflammatory
compounds, bronchodilatory compounds, cyclosporines, tacrolimus, sirolimus,
mycophenolate mofetil, methotrexate, chromoglycalates, theophylline, leukotriene
antagonist, and antihistamine, and combinations thereof. The immunosuppressive agent
may also be an immunosuppressive drug or a specific antibody directed against B-or T
25 lymphocytes, or surface receptors that mediate their activation. For example, the
immunosuppressive drug may be cyclosporine, tacrolimus, sirolimus, mycophenolate
mofetil, methotrexate, chromoglycalates, theophylline, leukotriene antagonist, and
antihistamine, or a combination thereof.
Additionally or alternatively, a composition of the invention may comprise an
30  adjuvant. Any suitable adjuvant may be included in a vaccine of the invention, For
example, an aluminium-based adjuvant may be utilised. Suitable aluminium-based
adjuvants include, but are not limited to, aluminium hydroxide, aluminium phosphate and

combinations thereof. Other specific examples of aluminium-based adjuvants that may
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enul sions may be utilised as adjpuvan s i'n the conpositions and vacci nés of
the i n¥bentlingé A)annramylWireptdePE) end F aretcinaifiRgpisipryi Syoetiéal afirus (REV).

P ol o SAJAllibndiBy YRLREnGO0ROS ! b iddn GPTRY 8 enﬁoﬂfnghﬁ%{gke oil,

for exanpl e, oIl , a vegetabl e ol or asnhelc es of
sui tabl e cﬁt¢r01dnsmé1taera®mmmsteuné i ncl ude those descrl bed i n European Patent
No. 0399843, U, S, Pat nt 7029678 and p 'on No., WO .

D007/ 006535, ThaCgip sk, alr e IQW&?SPéﬂaYnB’f/ Y %’P?’l? oot ROBIHEFation; X ant s

and/ or i Mminjeodbn,inlaafotss .of a formulation suitable for oral ingestion (such as capsules, tablets,

20  caplets, elixirs, for example), in a form of an ointment, cream or lotion suitable for topical

administration, in a form suitable for delivery as an eye drop, in an aerosol form suitable

for administration by inhalation, such as by intranasal inhalation or oral inhalation, or in a

form suvitable for parenteral administration, that is, subcutaneous, intramuscular or
intravenous injection, |

25 For administration as an injectable solution or suspension, non-toxic parenterally

acceptable diluents or carriers can include, Ringer's solution, isotonic saline, phosphate

buffered saline, ethanol and 1,2 propylene glycol.

Some examples of suitable carriers, diluents, excipients and adjuvants for oral use

include peanut oil, liquid paraffin, sodium carboxymethylcellulose, methylcellulose,

30  sodium alginate, gum acacia, gum tragacanth, dextrose, sucrose, sorbitol, mannitol,

gelatine and lecithin. In addition these oral formulations may contain suitable flavouring

and colourings agents. When used in capsule form the capsules may be coated with

compounds such as glyceryl monostearate or glyceryl stearate which delay disintegration.
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manni tol , gehtdindeiepppbatint bilNoil bitwaflghstdeR) ncHeﬁ%‘ls 8ra\§/i\%@br fa@g }ﬁﬂ%\%&?&ﬁay

contain SU|tabIe fl avouri ng and colourlngs agent's en us
form the cipebleesostinng meeri§atrendsi PRlyESID o depelyatsrsaighgbic yacid and/or
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emul si f5i erpeservtivkenndlgdagedive) Yenasis, vantarmas E, trépi’taetompmb&ﬂ ancbrbief iedj ng

agents. adm n| StLr ai.n, bi nder.s

accept abl emletﬁﬁ E)Qrafr?&{ ggr({})éfg elgar%béepy ObHSA R alﬂﬁlﬁgléllte ﬁ‘é’gat% ?:elub‘%%gggt Srdpde

di si nt egr ahagigsiagestearatedisteagttasid, sadifihaoledts,i sodsum Q:ﬁhiideg)r&gl‘%ﬂsﬁmtable time
preservatllp;/?f I Utbl’l ‘écrtﬁ and{ or tinme del a% %ents Sui t abl e bi nders

i ncl ude gUifaYAseR 11103 By eRay! meRQstearate enelyefii ¢i5t5gateant h, sodi um al gi nate,
car boxyr net hyIquthlhlfbﬁﬁﬁfo@rora%kiﬂﬁﬁlbﬁ‘ét%%&l é’cﬁ@ém RUYdHARK0 %H@ﬁ%»%@% Sntb,nc! ude
sucrose, |l actose, glucose, aspartane or saccharine. Suitable disi tegratl ng

agent s20) ndiqyék caBieh %‘%lﬁlbl%hqlﬁétm%%Plllq}llﬂdﬁs‘é’atebwliﬁ\/wv}al pyolovd dibnesanguai, gum
xant han gulReqi WhhEwebd! Affower oil, arachis oil, coconut oil, liquid paraffin, ethylene

glycol, propylene glycol, polyethylene glycol, ethanol, propanol, isopropanol, glycerol,
fatty alcohols, triglycerides or mixtures thereof.
Suspensions for oral administration may further comprise dispersing agents and/or
25 suspending agents. Suitable suspending agents include sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethyl-cellulose, poly-vinyl-pyrrolidone, sodium alginate
or acetyl alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of
fatty acids such as stearic acid, polyoxyethylene sorbitol mono-or di-oleate, -stearate or-
laurate, polyoxyethylene sorbitan mono-or di-oleate, -stearate or-laurate and the like.
30 The emulsions for oral administration may further comprise one or more
emulsifying agents. Suitable emulsifying agents include dispersing agents as exemplified

above or natural gums such as guar gum, gum acacia or gum tragacanth.



io acid or agar. Suitable diluents include |actose, sorbitol, mannitol,
dextrose, kaolin, cellulose, calciumcarbonate, calciumsilicate or

di cal ci urWVER8EYHERE. Suitable flavouring agents includePfEdPWINL320i |, oil
of wintergreen, cherry, orange or raspberry flavouring. Suitable coating
agents include polyners or copolymers ofl acrylic acid and/or nethacrylic
acid and/or their esters, waxes, fatty al cohols, zein, shellac or gluten.
Suitable Is preservatives include sodi um benzoate, vitamn E,

al pha- t ocophend¢thodss éur iepatiieg daramizrdily apmimittendle pompysitipay ake Bpgirer3o@i UM
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gl yceryl rminosicentia 8ciencegll§ihesdy, Madkskaikhihg Comigatty e dsem®af or oral
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acetyl al %%{g%%ﬁ g%Te di spersing agents include |ecithin,

pol yoxyet hy| eieogsiceoslif tof tht tiyveatibsl ayUobpiise Steaitd aduedtd 6 oiBPLIMXNHRIRY ! ene
sorbitol nono-or di’fl0| eat e, -stearg&)e )r | aurat e, pol yoxyet hyl’ene sorbitan
mono- or  droorBEPE: Thesemax e prepitst: X disshang e potive. ingfedienhén emalusans f or

oral adm Sélati@b @MhabR¥icidHl kitPér RGP 8 And/or TR %tm{‘ﬁw%lgp@fgﬁlﬁ’gﬁ%azbve
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i di ents.  Formul at i tabl
1 qui d or "B OF Fina (LS abRRrLoetie ablceide o et eerheridkBtgseiathe

skin to t{(®0Bi). Suilisle 8olveRBYHEIRE prépalLBHIFaH ’oilg‘é?ﬁti@ﬁ' dlﬁﬁe@p&&ol h8§€e8”51

creanms, ointnents or Fastes, and drops suitabl or adm ni atron to the
eye, éar glcobspd p f‘élﬁ§13é(»‘@l:-ordi ng to the invention may conprise sterile

saucous, o 1L LTS, Bp 4TRSS, ARy TRBSIING 05 B TRET,  i c

di ssolving the active in [ % an ‘aqueous 's

and/ or fupyeyd. del epgérionamdy eompniye atdweile syiéaibl selyioasastioatlly eontainthg a
optional |y, inecl udi a surface activ ent. he resul ting solution may
Chen be b dkARindy BY prfed S koSt o eSS dresbipd cbeia mimagionnd
steriliseth thet@epdratsat bddropsy LbBomeonthingned idyaputasdmy B8 Qin TRiv1i@l ni ng

at 90C 1oocbjdor hal f an hour, or by filtration, p?ol | owed by transter to a
cont ather 5IPIE AnABERE 1O hestemh Arsire andfo renldle gking suele ps en dddohahdr peateriesi dal

agent s subtdibl BmbRfurisBCdudh ia_9Ql}jceroi,Q)?_oqrsﬁ%}gasgr%%opgﬁy%ﬁﬁﬁ%ﬂ ¢ nitrate or

acetate (0.002%, benzal koni um chlori de or hexi di ne acetate
(0.01% . Sui t GiPESsNtEHIS of pastastscqdingap dbé orventiornareciemy-sslid fitrinbintions| ude

gl ycerol, o@ink Yt i%greﬂle(ﬁ? gy ex@é}galpaﬁogﬂgaltﬁﬂe Tﬁé}y 1%%'/ be made by mixing the active
ingredient in finely-divided or powdered form, alone or in solution or suspension in an

30 aqueous or non-aqueous fluid, with a greasy or non-greasy basis. The basis may comprise
hydrocarbons such as hard, soft or liquid paraffin, glycerol, beeswax, a metallic soap; a

mucilage; an oil of natura] origin such as almond, corn, arachis, castor or olive o0il, wool

fat or its derivatives, or a fatty acid such as stearic or oleic acid together with an alcohol

such as propylene glycol or macrogols.



Lotions according to the invention include those suitable for application
to the skin or eye. An eye lotion may conprise a sterile aqueous sol ution
opt i onal IYO@BH{MiI§4'ng a bactericide and nmay be prepar ed PEY/AROIWIEE2E| ni | ar
to those described above in relation to the preparation of drops. Lotions
or liniments for application to the ski¥ may al so 25 include an agent to
hasten drying and to cool the skin, such as an al cohol or acetone, and/or a
moi sturiser such as glycerol, or oil such as castor oil or arachis oil.
Creams, oi nt nehcempesipers pEthedoeartivnmgast mcotperdte uey suitbladefsemt siwbl dsthn

formul ati CLl i.naredient for .external application. They may be
nmade by m%gforlllgé’t aglﬁlzi%t %)Ii/\égp'rllgrg%dslu rﬁftafﬁh Speh, ap f?ﬂ%lwd%g% (0T pB%éf%’Fﬁg’Bﬁ?ﬂem

al one or iderisaivesithercof. Susp@elisd aperit sath 39 rAAKEOKENST A8 HEEMS s/ ¢ d,
with a greaslé ar n(%n:gi;reaiy ba}si S. Thﬁ' basig may conprise hydrocarbons such
as hard, SOVEHF BHGHRNYSYARSRHICACCYS gEispD and |9 fsvedientpraecd a5 lenalimmaya
muci | age; a#&d Wiihcl@dedpatural origin such as al nond, corn, arachis, castor or
olive oil, woo|l fat or its derivatives, or a fatty acid such as stearic or
ol eic acid togeChRPoLiion of thainysniden smuyHbeasdmpinistsrbdie thy faol obe lippsomeol s.
WO 2011/ 04} / osi tion.of the inventjon may
i ncor por at e%q&%gﬁwggﬁgélgﬁéﬁg ﬁ?m 2ho ﬁ&lgg&z?r% Ozrn(lg%%i 1ipid supptanges, gpd are
non-i oni ¢ feumedaby anoneor multi-lsoelbdrt hyrdratsd diqiidrerysndly aatearey Higpasee i wat i ves

t her eof . ' ge h .as_patural guns | ul gse derjvatives or

i nor gani 05@1@2? %F‘gu%t)c&hﬁ}zg %g'i%?’flg’ag i °§ﬁc?l?36§§dfep§}%ie %ﬁépeﬁah@f% ecliPd such

as | anol i wapabiey obdosuinpdiposethesdesh be used ATEORPRSHIHONS B libSRmMd YRR 'hfa? may

be adm ni stered ormof a |liposone. Liposones are generally defived
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from phos6ﬂ%tla}npFtaglhﬁ?rs’o?rﬁ%‘?”?t?vﬁ?’de erts f@dsthe dike- dbe mrefemed ligidyerother
mul ti -1 amphbd ids adr@dttlel GhG t arendi r i us
medi um g\@ ﬁj,(1)101-31'3(10xi C,. Eﬁyg?k%) gﬁi[?:sgl [ﬁifﬁg%%g%tmgr%ﬁ% gﬁgﬁﬁétﬁg%}oﬁ?(ggﬂgﬁrpi d
10 capabl qugﬂo SIP Py hp?%%?ér?ﬁﬂs pethg sedandringelatiop 6 iltis epesifiarefdargasone

formmay ¢OR{.al hik 1 S es I V.0 S Lpients, and. the |ike.. The
preferred | ?%?%20 3&%‘@?‘4%@%%098% i ‘g{e\fs dgﬁgsqﬁégé%ﬁ@phgﬁ%? Xﬁﬂo ﬁcﬁ‘i‘@mc
(1 eci tthi n&yess.Pdew Yioal, V.4l p@3d: sent heti c. Methods to formliposones are
known in the a .n relation to this specific.reference is de to
Prescott, (Ed) Iﬁlf fgg%f%lamﬂfepﬁgc})se f(ﬂu'f%‘ltquﬁ o ind Pf‘PBIYGFPé’T%e\EIY%{]g@@@C
15Pr ess, HNeniwafivek , THY. additjpn38f BEGS®roteins (PE@?ﬁlti@E)TRO§ nfel IO BabTBNedPRicthod

| ycol (PEGQ). derivatives. The

conj ugat e t%éan arrﬁ% g ol é%t hyl ene gf € _

addi tion &F PEEFRSIPEPHSHS (PEaietaisOf proteinsydrqreys inshrasimgehiciretherdy f or
decr easi NNt epPhBST®1CUBAT PAGEDERRES @13 P! A8t ' | pg their
efficacy Nuccie et al. ,,1991%2@. D?ugiegg_l gthig\@.ﬁaIG@%gggg%&lml?@aﬁgy
benef 2 s Hclusecgreater siabitity of pmteing deereasedrismmunogeniaity, | anhgnastl sphubilety mad

decr eased 3bRasne 96REGHi ey 6 ik boand~dect eased susceptibility
to proteolysis S%‘%‘S}g?ﬂ e]?rta, V\?Hﬁ}%?ﬂs @lrer %griuwg 2@? g€¥’§”%%§’g?§’6%%{§§%ﬂ€§8¥?éf ol
Di sord. 1fwenalp! IPE@drdle2) 3G anoleculed kentbiasihe b®peadpenings triatner ef of -
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hydr odynaderivatiael use angujdtedganefols, tot iRkdasé NEELASArddnARld rddifah in
directly rela ef?ﬂgto the size of the PEG chain attached (Sheffield W 2001,
Curr BY uggei%}'%e i é%qraqss\}laglglf-&é%pﬁdflgﬂct pirdlatied to theisizepgf the PEG chain attached
(Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22),
The compositions may also be administered in the form of microparticles.
Biodegradable microparticles formed from polylactide (PLA), polylactide-co-glycolide
(PLGA), and epsilon-caprolactone (g-caprolactone) have been extensively used as drug
30 carriers to increase plasma half life and thereby prolong efficacy (R. Kumar, M., 2000, J
Pharm Pharmaceut Sci. 3(2) 234-258). Microparticles have been formulated for the
delivery of a range of drug candidates including vaccines, antibiotics, and DNA.
Moreover, these formulations have been developed for various delivery routes including

parenteral subcutaneous injection, intravenous injection and inhalation.
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range of drug candi dates including vaccines, antibiotics, and DNA

Mor eover, thesélleoompoaitionn malgan@rinaess adnelotlpd b6 mandist HAS1sURkipéSEY of

routes in ' enteral .s anepus injection, intravenous injection
and i nhal ?tu ?‘%ﬁa%gﬁeﬁﬁ%ﬂ%zg@@% ﬂfg@i fabyontser organic splerty TSI ons
may i ncor falphe @ldipvesimdy Bel add@dedshe FBkiticXast D lledss nfIRQSE GuftherSHEASE
acetate i §ﬁ$u1 é@t e (.SAI B) and or?anl C solvent or organic solvents mXxture.
Pol ymrer addf Vistslly fad sty dawe dhe wlaeperaje (5AIBds agvell ketvenfedmdditiveerdt sa
furthers inef ob iy IfSEPed ﬁ@a{lgﬂ,t Lake:. RALB LS a
wel I known f}g%%ﬁa%di ti ve@l %tér?%@;ﬁ Clgdsgglﬁy ygf %Sah%%@gﬁ%&w% Slé(sl? @r@ﬁaged
sucrose ddfitvanpeiate groups. ndsriamaiked asten SefIBsdoes inb brystatlatednt existvmsacetat e

gr oups. : 1 e : e t crystallize but exists as a_clear
Vi scous f\ﬁll%o{cii@ i S ﬁgﬁ% i&\l}mﬁt alag ﬁﬁmgétﬁ?a?lgaﬁc??tﬁgB%P@cfozvreagﬁqcé‘ as

sol vent s nakorbdnapbilcatio! eazyes ahe vbalsig et ieagtsuthaftiesBsid MEF fdhe

m xture syffjiciently to allow for.injectjon. An active pharnaceutj cal

i ngr edi entil lgjﬁéét;flonbe ‘%%38%\’% B{ITWC%CJ{’J@T? gitymay t(?eﬁ‘i’@ﬂde%t Ber 9AHR Sislipery

sol ution ochislespefahSATBI sHliktRhi GNSuspiesh Ehen Aoy afineR the f&ﬂhﬁé&&)i]d'
subcut aneousl t he solvent diffuses fromthe matrix allow ng the E—drug

or SAl B- dﬂ%@%% FYRrEanspysly e selyend cliffisgs depm the maigixallopengriheds AlBpdtug or
For the PYAIBSRESbIYnIG nRkBRE sbrMERlLaR s@E%§&?ﬁ@.d agents rmay be
erap

adm ni stered to subjects as conpositions either t eutically or

prevent i vel y. Feptheawspgseeof the pesemripewiivh owlefulashad agentiaghe mdmitigtered

adm ni ste i { -] ent at i.ve vaccine or a_therapeutic
vacci ne) . "t(f%ug,%% ﬁeér(sg%gft?? ?%lﬁg%sg Fllﬂgeét {hglxr/?,pe%tgc 1< PEYEEYELY o ety Fﬁ‘g‘%&d 4o a
pati ent akemgpaytioufofehe igvéntiom maylieaksinistetedins 2Mucting W.&i 61 @BYerkaiveur e
or at Iea%ccyi)aerti al It%/1 arrest thg_ﬁ?i sease and its coqpl i,cations. The
conposi ti on shodl d® prEFPdECa VETHIRY i tgnoaf tRFAPFLICe RRALCABON, 2 gUPROSHIFS| dteent
to effect athainisteredas atpateRaliedyt suffedfls RO RS irpérh 519&%&%\%%&&% B0

contenpl ate tﬂ‘% adn‘i_nhstration of Cpnl 0 nucleic acids of the invention. In
such sit uSt Pbiast partially agicst tiei disqase aypilsaganplispensh| Fhe icokpdsition shpuldrot er

such t hat ptdV8dEPRERBFY i ' f ol l.owi ng
adm ni str gti on o@it hey ?\ifjtgf gﬁ; (I:élogci o’l aggm‘t%ﬁgﬁkgét}ﬁﬁ%éﬁ?&{f{%g{g%gfhéaip(?l[lg\r\({:{/:‘ d may be
adni ni28t er ed EBbodisnens ef the invention elso chhemplate tre admyiniseratiorpbHEpild meddior, a
iral ; i.1.abl i cl e.adagpted. for the.i ti
ot for ei grunabhedatibin st SHRHER 85 FRES Sl tetly Serndy smbeTis "
expr essi opropfotehesucht that uthed apeqpeate e polypyptidealseyudnbe e Pr@uckd Bllowing
eukaryoti Ca8X Srtlgﬁsi on vect gr. ang %i BCI ud,? expressi on control and
processi ng né‘egué1 2B Of thepeleic acd o, fisisupiech n The miglele peidingpbe pdmisisiered ép

sites, pohygetenitl atveororsi DA i@ day baNSEhiRd 98utd NN iPAtJeeR S@%ﬁ&%& he
d 0 Qe

T
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.such as a promoter, an enhancer, ribosome binding sites, polyadenylation signals and
transcription termination sequences. The nucleic acid construct to be administered may
30 comprise naked DNA or may be in the form of a composition, together with one or more

pharmaceutically acceptable carriers.
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provided in an oral form for administration to a subject in accordance with the methods of

20 the invention. Oral administration may assist in methods of treatment designed to re-
induce tolerance to antigen(s) present in self proteins sharing sequence homology with
those of pathogenic bacterial protein(s).

The polypeptide, nucleic acid, antibody or composition may be administered to a
subject therapeutically or preventively.

25 In a therapeutic application, the polypeptide, nucleic acid, antibody or composition
is administered to a subject already suffering from a disease (e.g. an inflammatory
disease) in an amount sufficient to cure or at least partially arrest the disease and its
complications. Typically, in therapeutic applications, the treatment would be for the
duration of the disease state or condition.

30 In a preventative application, the polypeptide, nucleic acid, antibody or composition
is administered to a subject that is not suffering from a disease at the time of
administration.

The therapeutically effective dose level for any particular subject will depend upon

a variety of factors including: the disease being treated and the severity of the disease;
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sex and dWer0p0H¥4E subject; the tine of adm nistrati onPCTRI2PHNOE25f
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5.0ng to abou of er
about 5.0ng t n&¥ aé'o“ﬁge bf’e 38 &ﬁ@ﬁ?gﬁ%ge%ﬂlﬁ)‘@?g%fﬁﬂmﬁw ObmgHeur s:
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hour s. Al t
0. 1ng 2f Fﬁ:?*?%%ﬁ%gé&ae Ye BeIt jof 2Ry ageat gm kg bodwisighe pgr 24 haersi eleout
i ngredi ent 0RAE t& FoRR BN FHctil WL &t WEBEKS ¥ody weight per 24 hours; about 0.Img to

about 500mg of active agent per kg body weight per 24 hours; about 0.lmg to about

ot

250mg of active agent per kg body weight per 24 hours; or about 1.0mg to about 250mg
of active agent per kg body weight per 24 hours.

25 More typically, an effective dose range is expected to be in the range about 1.0mg
to about 200mg of active agent per kg body weight per 24 hours; about 1.0mg to about
100mg of active agent per kg body weight per 24 hours; about 1.0mg to about 50mg of
active agent per kg body weight per 24 hours; about 1.0mg to about 25mg of active agent
per kg body weight per 24 hours; about 5.0mg to about 50mg of active agent per kg body

30 weight per 24 hours; about 5.0mg to about 20mg of active agent per kg body weight per
24 hours; or about 5.0mg to about 15mg of active agent per kg body weight per 24 hours.

Alternatively, an effective dosage may be in the range of about 0.1mg of active
ingredient per kg body weight to about 2mg of active ingredient per kg body weight twice
weekly.
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may be up to about 500rng/nR2. Generally, an effective dosage is expected to
be in t heWPRAHL4H¥47about 25 to about 500ng/ nR2, pref er abPETAIBH0/09832f 0 about
350ny/ nm2, nore preferably about 25 to about 300ngy/nR, still nore preferably
about 25 to about 250ng/nR2, even nore pHeferably about 50 to about s
250mg/ m2, and still even nore preferably about 75 to about 150ng/ n.

It will be appreciated by persons skilled in the art that numerous
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anpl es nv.ept i on wi ow be descri be reference to
specific gigﬁ%%iég,abmi 2%1 'ehakAv %‘Fg*m%@ ¢ GHEY MREE H\é\%qf"ﬂﬂ)én@;b%ﬁol fhiabpg 15
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production prqce of nl10 pol ypeptides of t

non-1imting g&gﬁgbegp%@aﬁsﬂgm RfEEPS sk led 38 thnat that mweneragsnitariptions: andéur
W t hout maghidifi€adioh® e %&H&Kﬁ%é"‘iﬂd@n&@ Qgrshﬁg)/nainhﬁl%t gé_e? CLBLSdiments
expression plasmd transformed into the E. coll strain - Bl Ue

(St r at agendyhoubdepaptieg fiqau thepipititeRpseopsiofrthe imentics ap BFelKdaRribadl [(HE23

AnpR ( Nov wsh ' h 4. st.rain BL21 3) _(lnvitrogen).
Utilisi ng%tgér:?gl)1 th%lgtt A n%&g?%l’ teﬂ%éf%‘ﬁeégos&o%"q%{dﬁée% ] ,ahéﬁ?ﬂe"ﬁ %%ADE“%‘E"&&% %Und
purifiled rest@D4 purity by a single passage over a Macro-Prep High Q

(Bi oRad) colum, 25 equilibrated at pH8, essentially as described by Ryan
et al. (1995, J Biol Chem 270: 22037-22043). The unbound materi al,

contai ning Cpnl0, was then further Pixarhijpddsby SSepharose and then
Gel-Filtrati 08, é}Su%glr.dex _ﬁOO, Amrer sham Bi osci ences) Chromat ograﬁhy. _
Purified Cpnl0Pbpdnuwmtiemwili sowibe qeseribedsyith afeimge insneafic enarsples, whickd

through aghd\ad gl ccotbintbdthstn anyWadlisliang E menbrane according to the 30
manuf acturer's instructions (Pall rporation, Ann Arbor, M, Cat No.

MSTGGE3) to renove residual endotoxins and was stored at -80C.
Example 1: Production of Cpn10 polypeptides
To further define the production process of Cpnl10 polypeptides of the invention,
the following non-limiting examples are provided.
Expression of human Cpnl0 with or without modification was achieved with either
20 a heat-inducible expression plasmid transformed into the E. coli strain XL1-Blue
(Stratagene), or IPTG-inducible expression plasmids pET30 KanR and pET23 AmpR
(Novagen) transformed into the E. coli strain BL21 (DE3) (Invitrogen).
Utilising the heat-inducible expression plasmid, Cpnl0 was produced and purified
to >90% purity by a single passage over a Macro-Prep High Q (BioRad) column,
25 equilibrated at pHS, essentially as described by Ryan et al. (1995, J Biol Chem 270:
22037-22043). The unbound material, containing Cpn10, was then further purified by S-
Sepharose and then Gel-Filtration (Superdex 200, Amersham Biosciences)
Chromatography. Purified Cpnl0 in 50 mM Tris-HCI (pH 7.6) and 150 mM NaCl, was
filtered through an Acrodisc with a 0.2 mm Mustang E membrane according to the
30  manufacturer's instructions (Pall Corporation, Ann Arbor, ML Cat No. MSTGSE3) to
remove residual endotoxins and was stored at -80°C.
Utilising the IPTG-inducible expression plasmids, cells were grown in LB
containing the appropriate antibiotic (100pg/ml Amp and 50pg/ml Kan) until ODgyonm of
0.5, Cpnl0 production was then induced with ImM IPTG for Shr. Cells were pelleted by
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0D600. ofWQ.2811/@@h47 O production was then induced w th PRVARIGMOH275hr .
Cells were pelleted by WD 2011/041847PCT/ AU2010/ 001327 57 centrifugation
(6,000 xg) for 10 nmat 4C, resuspendedin 25 nM Tris (pH 7.5) and
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as various nl mut ant  pol € tléjggo as S_hovvn in Figure 2 was determ ned
Lo be >0058 B eSRRaTEs ashiertd wiih ot-GP% wadsnt eis PAGEMsAPH oL F wetiaas
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bi nding to CEl(gnIggriponuel goti}éjes mwﬁibr)gM@%g%HggﬁéWne t%zdhgﬁg%cﬁgag%g

bi ndi ng of°t &JHH-l FRQistresidvnl eppgioxing endrecleic ciderrflOrwasl ftadlyt passed
10gg/ gl ip -O- 1 | . o o) Lprhicate wells
of a 96 we\I/f%Bapsl a Z;O %6‘$éhp'r?1 \égo%é %%%dlaé}gv?naﬁ%g{a}@?ggggn@?ﬁg‘ngf@%%zghoﬁjﬁﬁl 5
prot eith, ERd4p| BuafighSphl buke dialyised irkoSBIAVRTds-H8] PEET 65 1 5MnRBI40and f or

2hr at 23@ - ' ' - bi of iNokabel ed human CDN- 2216 cl ass-A, human
ODN- 2006 6911%%@9% ShhoiGhe foadk Al st S oL o0 (TLR9 agoni sts) (Proligo/Sigma)
formul ated at TBe Qiiritgyg/o§ Cpm 0PBSEIpE TaRowacparBectin RAgHpWRtd a@RB-wRGHDaAt ed
for 2hr at,. 23C. Unbol#iged i an%}wa Jemyved with five PBS (pH7.2) + 0.05%
Tween 20 &&ﬁ&& Y8y “&B@g g ecbﬁ%%m r oamasys ballignt saining pe SRS PAGE. HRP
and TVB daliqabls nreaieloate MG Me. In Figure 1 a quantitative

anal ysis at physiological salt concentrations (-150mMVM highlights the
stronder interaction of CpG-ODNs with a nunber of CpnlO N-terminus variants

conpar ed hQapls S0 dfhtitative analysis of Cpn10 binding to CpG oligonucleotides (ODNs)
To determine the amount of binding of the Cpn10 mutants to ODNs, the mutants
were formulated at 10pg/pl in PBS pH7.2 (Invitrogen) and 50ug was adsorbed to
triplicate wells of a 96 well plate 16 hr at 4°C. Following the decanting of non-bound
25 protein, the plate was blocked with 1% BSA and 5% sucrose in PBS pH7.2 for 2hr at
23°C. 50ul of 3’or 5°-biotin labeled human ODN-2216 class-A, human ODN-2006 class-
B, or human ODN-M362 class-C (TLRY agonists) (Proligo/Sigma) formulated at 0.01
pg/ul in PBS pH 7.2 was added to each well and incubated for 2hr at 23°C. Unbound
ligand was removed with five PBS (pH7.2) + 0.05% Tween 20 washes. Bound CpG-

30 ODNs were analysed with a Streptavidin-HRP and TMB detection system at A450nm.
In Figure 1 a quantitative analysis at physiological salt concentrations (~150mM)
highlights the stronger interaction of CpG-ODNs with a number of Cpnl0 N-terminus

variants compared to Ala-Cpn10.
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bi ndi ng. flexible and fulfill an important biological function, such as regulating nucleic acid
binding. Molecular modeling provides indication that the flexible N-terminus of Ala-
Cpn10 may dock onto the roof loop by the interaction of Alanine (at amino acid position -
25 1, hereafter called Ala -1) into a small structural pocket on the roof loop formed by
residues SerS2 to Gly57 (akin to a lock and key). Two key residues in the start of the roof
loop, Lys53 and Lys55 are surrounded by smaller residues (Ser52, Gly54, Gly56 and
Gly57), and by virtue of their extended side chain CH,-CH-CH,-CH;,-NH, are thought to
be able to form this pocket, separated by Gly54. An analysis of the amino acid side chain
30 interactions and packing geometries (using the Thornton and Singh Atlas of Protein Side-
Chain Interactions; Singh J & Thornton J M (1992). Atlas of Protein Side-Chain
Interactions, Vols. I & II, IRL press, Oxford) indicates that the CH; side chain of Ala -1 is
able to interact and form one large significant cluster (and a second smaller one) with

these Lys side chains. This binding of Ala -1 into the roof loop structural pocket of
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seri ng (St%Q g? cine atlshlorcl)lgfl Q e—é I\S{F&e chain compared to alanine’s —CHj side chain. The
substitution of Ala-1 for glycine also resulted in an impaired immunomodulatory function
presumably because it is unable to fit correctly into the pocket (akin to placing a very
similar, but incorrect key into the lock). Modeling of the interaction of glycine with the
Lys53Lys55 side chains provided indication that six large and significant clusters can be
30  formed between the side chains. These clusters are different than those formed by Ala-
Cpnl0 and therefore result in a different structural conformation of the molecule, and

impaired binding to CpG-ODN.
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that Ser is unable to blnd to the Lys53Lys55 side chain and cannot form any significant
25 clustering at all. However, it is predicted to be able to bind and form significant clustering
geometries with either Gly57, Glu58, lle59, GIn60, Pro61 and Val62 at the other end of
the roof loop to Lys53Lys55.
Proline is unusual in that it has a side chain CH,-CH,-CHj, that forms a ring with the
primary N of the amino acid backbone. Thus, its side chain is bulky and might be
30  considered to block the pocket. However, this may not be the case, as the Thornton
database predicts that Pro is unable to bind to the Lys53Lys55 side chain. However, it is
predicted to able to bind and form significant clustering geometries with either Gly57,

Glus8, lle59, Pro61 and Val62 at the other end of the roof loop to Lys53Lys55.
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CLAIMS: 1. An isolated chaperonin 10 (Cpnl0) variant pol ypeptide sharing
at | east WOXBdYlRdAce identity with a wild-type Conl 0 BEMAIBPHIYEE2ANd
conprising an N-term nus extended by at |east two additional am no acid
resi dues conpared to said wld-type 5pc§|1ypepti de, 2. The isolated Cpnl O
vari ant pol ypeptide of claim1l, wherein the polypeptide has increased

i mmunonodul at ory function conpared to Ala-Cpnl 0 (SEQ ID NO. 3). 10 3.The
i sol at ed Cpnl Mythigpinghes gdrigpsiste ehairoCHetGHS L lyand| aai examinativeradithe tide
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(SEQ | D Nenatdy td fmsaiydclpviPwith Lys83LyE56. Hovkedretheiodifle wapredictednol figpgpt i de
pol ypept | TRk ERc B o KRN R} RV o OF &/ ol et den e led B o
vari ant podofpegti de of claim4, wherein said nethionine residue precedes an
am no acid residue selected fromthe group consisti né:} of arginine,

aspar agi ne, aSp¥Sinterestipg to pote that feere gre difgreacesdn dhe gilityafithemutanty widhne,
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T 7,7 BRGNS g L el O S ol o>
i sol atled swrduadingaather BefdowtiVed62.he pol ypeptide of any one of clains 1 to 6.
It is proposed these amino acids actually bind to the roof loop outside of the pocket,
as they may be unable to bind to the side chains of Lys53Lys55 and fit into the pocket.
This binding in turn may cause a different conformational change to the roof loop, and the
molecule as a whole, thus enabling the tighter binding of CpG-ODN and enhancing

15 immunomodulation over Ala-Cpnl10.



8. The isolated nucleic acid of claim7, wherein said nucleic acid

conpri ses a nucl eotide sequence as set forth in any one of SEQ ID NGs: 10,
13, 14, 1M§O20mo0487 20, 25, 3027, 28, 30, 31, 33, 34, 39CTAY20UNOT 45,
46, 48, 50, 51, 91, 92, 94, or 95. 9. The isolated Cpnl0 vari ant _
pol ypeptide of any one of clains 1 to 32 wherein said pol ypeptide conprises
an am no acid sequence as set forth in any one of SEQ ID NGs: 52, 55, 58,
60, 81, 8‘@L‘¥ﬂ\fIS°r 96. WO 2011/041847PCT/ AU2010/ 001327 63 10. An

i sol ated nucléic acid encoding the pol ypeptide of claima9. 11. The

i sol ated nucleic acid of claim 10, wherein said nucleic acid conprises a

nucl eot i dé. seduweirotatead cheperbmint 10 i(Gpaly) omeanofpcbigsptile NBarind 3t 184t FBs 57,
59, 61, 6% 82, 583, 85..,86 An | sol at ed chaperonln
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addi ti onal ]S'P no, acid residue conpared to said wld-type polypeptid

wher ei b sBPRPSRIMCt i onal amino acid residue is a serine or proline residue,
and wherein said variant pol ypepti de has increased i munonodul at ory
function conpared to human Al aCpnl O. 13. The isolated Cpnl O variant
pol ypept i de offhelisglated Lpnif erasiant Bﬁdypbppdbyﬁec@amdé Whetmird pelgpapidartiaso

d sequ s Iat ed
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acid o a(quMtllgl compared to the bmdmg affinity of Ala-Cpn10 (SEQ ID NO: 3) for said PAMP.

4. The isolated Cpnl0 variant polypeptide of any one of claims 1 to 3, wherein the N-

15 terminus of said variant polypeptide commences with a methionine residue.

5. The isolated Cpnl10 variant polypeptide of claim 4, wherein said methionine residue
precedes an amino acid residue selected from the group consisting of arginine,
asparagine, aspartic acid, cysteine, glutamic acid, glutamine, histidine, isoleucine, leucine,

20  lysine, methionine, phenylalanine, threonine, tryptophan, tyrosine, and valine.

6.  The isolated Cpnl0 variant polypeptide of any one of claims 1 to 5, wherein said
polypeptide comprises an amino acid sequence as set forth in any one of SEQ ID NOs: 9,
12,15, 18, 24, 26, 29, 32, 38, 41, 44, 47, 49, 78, 90, or 93.

25

7. Anisolated nucleic acid encoding the polypeptide of any one of claims 1 to 6.

8. The isolated nucleic acid of claim 7, wherein said nucleic acid comprises a
nucleotide sequence as set forth in any one of SEQ ID NOs: 10, 13, 14, 16, 17, 19, 20, 25,
30 27,28, 30,31, 33, 34, 39, 40, 42,43, 45, 46, 48, 50, 51, 91, 92, 94, or 95.

9.  The isolated Cpnl0 variant polypeptide of any one of claims 1 to 3, wherein said
polypeptide comprises an amino acid sequence as set forth in any one of SEQ ID NOs;
52, 55, 58, 60, 81, 84, 87, or 96.



17. The conposition of claim 16, further conprising a pharmaceutically
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i mune acWPAtYMI84'n a subj ect, said method conprising BOTadMHWLB?i ng to
the subject a therapeutically effective anount of: (a) the pol ypeptide of
any one of claims 1 to 6, 9, or 12 to B8; (b) the nucleic acid of any one
of clains 7 to 8, 10 to 11, or 14 to 15; or (c) the conposition of claim16
or claim17. WD 2011/041847PCT/ AU2010/001327 64 19. A nethod for
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Sj ogen' s di sease,” sar col dosT's,

Vﬁscullb t i stherejasdtidedditow awiiso acld re&iduleligil @erm@ﬁﬂimghﬁé, iaﬁaé wherein said . _

t hyr ot oxi cosi s, pernicious _anem.a, polynyal gia rheurmati ca and pol ymyositis
chronic oK%‘i’é]"Eé’f’B'\ngtﬁfﬂ %da?vaﬁfﬂé@ggﬁov@@gqry ifdion; oupatrdsiedwedn Alaky
gut syndr 10.cardi ovascul ar di sease (e.g. congestive heart disease),

allergies (e.g. anaphylaxis, drug reactions, skin allergy, eczema, allergic
rhinitis, urticaria, atopic dermatitis, allergic contact allergy, food

al lergy, a4l ergiGs3Qmi %lbvb&%%&ggﬁggﬁade‘étﬁﬂ%%%oIl@' b BLAY ’sg‘ﬁfp&f?ﬁe{gﬁgggt ©

respiratory distress syndrone erosclérosrs an
di seadées. c@uprisgs peamied afid sequents asgef ortham SEQMINNSuRPoes3si ve agent, said
met hod conpri sing:

14.  Anisolated nucleic acid encoding the polypeptide of claim 12 or claim 13.

15. The isolated nucleic acid of claim 14, wherein said nucleic acid comprises a

20  nucleotide sequence as set forth in any one of SEQ ID NOs: 7, 8, 22, 23, 36, or 37,

16. A composition comprising any one or more of:
(a) the polypeptide of any one of claims 1 to 6, 9, or 12 to 13; or
(b) the nucleic acid of any one of claims 7 to 8, 10 to 11, or 14 to 15.
25
17. The composition of claim 16, further comprising a pharmaceutically acceptable

excipient, diluent or carrier.

18. A method for suppressing immune activation in a subject, said method comprising
30  administering to the subject a therapeutically effective amount of:
(@) the polypeptide of any one of claims 1 to 6, 9, or 12 to 13;

(b) the nucleic acid of any one of claims 7 to 8, 10 to 11, or 14 to 15; or

(c) the composition of claim 16 or claim 17.



(a) contacting the nucleic acid of any one of clainms 7 to 8, 10 to 11, or
14 to 15, 25 with a candi date agent under conditions suitable for binding
to occur WO2MHAH1¥E| d candi date agent and said nucl ei ¢ RETEU28WY01327

(b) measuring production of a polypeptide encoded by said nucleic acid.

22. A method of screening for an i mun&$uppressive agent, said nethod
conprising 30 contacting a m xture conprising: (a) an i nmune cell

expressing a pattern recognition receptor (PRR); (b) a ligand for said PRR
and (c) th® pdl psthedi e po¢veatips omdreting | 2ai mflathimatorg, diSsaserin k2subgect,3said WO

2 pdi ! . 1\
Ui tabl e [T Aple 4 elie 1 e e BARGHARD BRI HRTRLE™ ' O
pol ypepti de, &nd thetpebipeptide dfenlyenelof ofhinBRRt®d), af €2ltcced;l ul ar si gnal Ii ng

i nduced by saj,d pgl ptide, in saidii ne egl. s 23. The method of claim
22, wherein sg’ﬁid @’8%@@?’[%@4 %paﬂ’é’rqn&"rf}ﬁ_ "B§/7§91 » BH@ 1dr omist b0 g o (a)
measurs ng t he(dpr ot ebin@BsiaoslbPElafme 6 6f tiafin @F. cyt oki nes and/ or chenoki nes by
said i mmune cell; (b) measuring the expression of activation

markers by said i mune cell; 10(c) detecting toll-like receptor-nediated
NF-kB act py.at TRO nlefhodPd e hY0E whelein said inflammatory disease is selected from the

group consisting of rheumatoid arthritis, inflammatory bowel disease (Crohn's disease,
ulcerative colitis), diabetes type I (insulin-dependent diabetes mellitus, juvenile onset
10 diabetes), chronic fatigue syndrome, Alzheimer, Graves disease, osteoarthritis, collagen II
arthritis, multiple sclerosis, systemic lupus erythematosus, autoimmune myocarditis,
autoimmune ovarian disease, autoimmune thyroid disease, autoimmune neuritis,
autoimmune hepatitis, autoimmune uveoretinitis, autoimmune uveitis, psoriasis, Sjogren's
disease, sarcoidosis, dermatomyositis, leukocytoclastic vasculitis, myasthenia gravis,
15 allergic encephalomyelitis, thyrotoxicosis, pernicious anemia, polymyalgia rheumatica
and polymyositis chronic obstructive pulmonary disease (COPD), infectious diseases,
leaky gut syndrome, cardiovascular disease (e.g. congestive heart disease), allergies (e.g.
anaphylaxis, drug reactions, skin allergy, eczema, allergic rhinitis, urticaria, atopic
dermatitis, allergic contact allergy, food allergy, allergic conjunctivitis, insect venom
20  allergy), asthma, acute respiratory distress syndrome (ARDS) and atherosclerosis and

infectious diseases.

21. A method of screening for an immunosuppressive agent, said method comprising:

(a) contacting the nucleic acid of any one of claims 7 to 8, 10 to 11, or 14 to 15,
25 with a candidate agent under conditions suitable for binding to occur between said
candidate agent and said nucleic acid; and

(b) measuring production of a polypeptide encoded by said nucleic acid.

22. A method of screening for an immunosuppressive agent, said method comprising
30 contacting a mixture comprising:
(@) animmune cell expressing a pattern recognition receptor (PRR);
(b) aligand for said PRR; and
(c) the polypeptide of any one of claims 110 6,9, or 12 to 13,
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with a candidate agent under conditions suitable for binding to occur between said
candidate agent and said polypeptide, and detecting the level of PRR-mediated cellular

signalling induced by said polypeptide in said immune cell.

5 23, The method of claim 22, wherein said detecting is performed by any one or more
of:

(a) measuring the production and/or secretion of cytokines and/or chemokines by
said immune cell;
(b) measuring the expression of activation markers by said immune cell;

10 (c)  detecting toll-like receptor-mediated NF-xB activation in said immune cell.



