
1 Modified Chaperonin 10 Field of the Invention
The present invention relates to chaperonin 10
polypeptides, and to nucleic acids encoding the same.
The present invention further relates to chaperonin
10 polypeptides 5 displaying immunomodulatory
activity, to methods using the same and to
compositions comprising such polypeptides. Background
Art Mammalian chaperonin 10 (Cpn10), also known as
heat shock protein 10 (1-isp10) ic and early
pregnancy factor (EPF), is typically characterised as
a mitochondria! 'molecular chaperone' protein
involved in protein folding together with chaperonin
60 (Cpn60; Hsp60). Cpn10 and Cpn60 are homologues of
the bacterial proteins GroES and &DEL respectively.
GroES and Cpn10 each ollgomerise into seven Member
rings that bind as a Rd onto a barrel-like structure
comprising fourteen GroEL or seven Cello molecules
15respectively, which tether denatured proteins to
the complex (Bulcau and Norwich, 1998, Cell
92:351-366; Hard and Hayer-Hartl, 2002, Science
295:1852-1858).      Cpn10 proteins are highly
conserved across species, Human Cent is 100%
identical to bovine Cpn10 and differs from rat Cpnl 0
at only a single amino acid position. Human Cpn10
shares 30% sequence Identity (60% similarity) with
GroES from 2.s Eschwichia coll. As illustrated by the
heptameric crystal structure of E. coil GroES (see
Figure ik Xis etal., 1997, Nature 388:741-750).
Cpn10/GroES proteins are comprised of essentially
three different structural regions, an anti-parallel
P-barrel region which is flanked by a tote p-hairpin
loop region and a 'mobile loop" region. The mobile
loop region mediates interaction with Cpn60/GroEL and
is thus critical for the formation of the 25 complex
with Cpn60/GroEL and for the 'molecular chaperone',
protein folding activity.      However in addition to
its intracellular role as a molecular chaperone,
Cpn10 is also frequently found at the cell surface
(see Belles at aL, 1999, Infect Immun 67:4191-4200)
and in the extracellular fluid (see Shin at al.,
2003, J Blot Chem 278:7607-7616) and is increasingly
being recognised as a regulator of the immune
response. For example, 30 CPnl 0 has been
demonstrated to have immunosuppressive activity in
experimental autolmmune encephalomyelitis, delayed
type hypersensitivity and allograft rejection models
(Mang at al., 2003, J Neurol Sol 212:3746; Morton at
al., 2000, Immunol Coll Mot 78:603-607).  2     The
present inventors have also recently demonstrated
that Cpn10 can inhibit LPS. induced activation of
NF-163, reduce LPS-Induced INFcc and RANTES secretion
and enhance IL-10 production in a number of different
human and murine in vitro systems and murine disease
models (Johnson at at, 2005, J Blot Chem
280:4037-4047 and International Patent Application
No. PCTIAU20051000041, the disclosure of which is
incomorated herein by reference), suggesting that
Cpn10 has considerable potential as an
immuno-therapeutic for the treatment of autoimmune
and kfilammatay diseases.     However the site(s)
within the Cpn10 molecule responsible for mediating
this iMmunomodulatory activity(ies) has remained
elusive. toThe present invention relates to
modifications to the Con10 molecules and the effect
of these modifications on imrminomodulatory activity.
Summary of the Invention        Accordingly, the
present disclosure provides Cpn10 polypeptides
comprising one or is more amino acid substitutions,
deletions and/or additions compared to wild-type
Cpni0, 



which polypeptides display immunomodulatery activity.
-     According to a first aspect of the present
Invention there is provided an isolated Cpril0
polypeptide possessing immunomodulatory activity but
lacking, or substantially lacking, protein folding
activity.  20According to a second aspect of the
present invention there is provided an isolated
Cpn10 polypeptide having Immunomodulatory activity,
said polypeptide compfising one or More amino acid
substitutions, deletions and/or additions in the
mobile loop region  compared to a corre:sponding
wild-type Conn) polypeptide.        The Cpni0
polypeptide may display Immunomodulatory activity at
least similar to 25 the level of Immunomodulatory
activity of the corresponding wild4ype Cpirl 0
polypeptide. In one example, one or more residues of
the IML tripeptide of the mobile loop region of the
Cpril 0 polypeptide may be replaced with charged
residues. In another example, the Cpn10 polypeptide
comprising the IML tripeptide may    be replaced with
the tripeplide ESE. The ,Cpn10 polpeptide comprising
the EEE  o tripeptIde may be set forth in SEQ ID NO:
39. The Cpn10 polypeptide may be encoded by the
nucleotide sequence as set forth in SEQ ID NO:40.
In yet another example, the Cpn10 polypeptide
comprising the IML tripeptide may be replaced with
the tdpeptide III. The 41110 polypeptide comprising
the III  3 tripeptide may be set forth in SEQ ID NO:
37. The Celli 0 polypeptide may be encoded by the
nucleotide sequence as set forth in SEQ ID NO:38. In
still yet another example, the Cpn10 polypeptide
comprising the IML tripeptide  may be replaced with
the tripeptide IN. The Cpn10 polypeptide comprising
the IFI tripeptide may be set forth in SEQ ID NO: 35.
The Cpn10 polypeptide may be enceded by the
nucleotide sequence as set forth in SEQ ID 110:36.
According to a third aspect of the present invention
there is provided an Isolated Cpn10 polypeptlde
having immunomodulatory activity, said polypeptide
substantially Jacking the mobile loop region of a
corresponding wild-type Cpn10 polypeptide. 10In one
example, the Cpn10 polypeptide substantially lacking
the mobile loop region comprises the amino acid
sequence as set forth in 3E0 ID NO:3 or 24. The Cpn10
polypeptide substantially lacking the mobile loop
region may be encoded by the nucleotide sequence as
set forth in SEQ ID N0:4, 5 or 35. The Cpn10
polypeptIde may display immunomockdatory activity at
least similar to 15 the level of immunomodulatory
activity of the corresponding wild-type Cent0
polypeptide.      According to a fourth aspect of the
present Invention there is provided an isolated
Crer10 polypeptide having immimomodulatory activity,
said polypeptide comprising one or mom amino acid
substitutions, deletions and/or additions in the reef
p-hairpin region compared to a corresponding
wild-type Cpn10 polypeptide. 20The Cpn1 0 potypeptide
may display immunomodulatay activity at least similar
to 



the level of immunomodulatory activity of the
corresponding wild-type Genie( polypeptide.
According to a fifth aspect of the present invention
there is provided an isolated Cpn10 polypeptide
having immunomodulabory actfrity, said polypeptide
substantially lacking the roof /3-hairpin region of a
corresponding wild-type Cpn10 polypeptkle.     In one
example, the Cpnl 0 polypeptide substantially lacking
the roof (3-hairpin region (SSD ID 81013) comprises
the amino add sequence as set forth in SE-4 ID N0:6
or 28. The Cpn10 polypeptide substantially lacking
the roof p-hairpin region may be encoded by the
nucleotide sequence as set forth in SEQ ID 140:7, 8
or 27. The Cpn10 polypeptide may display
ImInunomodulatery activity at least similar to 30 the
level of Immunomodulatory activity of the
corresponding wild-type Cpn10 polypeptide.
According to a sbdh aspect of the present invention
there is provided an isolated Opn10 potypeptkie
having immunomodulatory, actidy, said polyps:Ode
comprising one or more amino acid substitutions,
deletions and/or additions in the mobile loop region
and the roof (3-hairpin region compared to a
corresponding wild-type Genii) polypeptIde.  4
According to a seventh aspect of the present
invention there is provided an isolated dpnl 0
polypeptide, said pots/peptide substantially lacidng
both mobile loop region and the roof ft-hairpin
region of the corresponding wild-type Cpnl 0
polypeptide.     The isolated Opn10 potypeptide may
display immunomodulatory activity at least similar to
the level of immunomodulatory activity of the
corresponding wild-type Cpn1 polypeptide.      In one
example, the Cpnl 0 polypeptide comprises the amino
acid sequence as set forth in SEO ID NO:9 or 28. The
Cpn10 polypeptide may be encoded by the nucleotide
sequence as set forth in SEG ID NO:10 or 29.
According to an example of the present disclosure
there is provided an isolated Conti) polypepilde
having immunornodulatory activity, said polypeptide-
comprising a delefron of an Wm 1V4erminal alanine
residue compared to a corresponding wild-type Opn10
polypepHde.     The Cpril0 polypepticle may lack an
acetyl gawp at the N terminus compared to the
corresponding wildrtype 'Cpn10 polypeptide. The Cpn10
polypeptide may display a .mduced level of
immunomodUlatory activity when (Spared to the level
of knmunomodulatory activity of the corresponding
wild-type Cpn 10 polypeptide.     In one example the
Cpnl 0 polypeptide comprising the deletion of the
extra N-terminal alanine residue May comprise the
amino acid sequence as set forth in SEO ID N0:23. The
Qpn10 polypeplide comprising the deletion of the
extra N-trminal Martine residue may be encoded byte
nucleotide sequence as set forth in GEO ID NO:44..
According to an example of the present disclosure
there is provided an isolated Cpn10 polypeptide
having immunomodulatory activity, wherein the N
terminus of the Cpn10 polypeptide is substantially
replaced with a bacterial Cpn10 N terminus. According
to an eighth aspect of the present invention, there
is provided an isolated Cpn10 polypeptide, wherein
the N terminus of said polypeptide is substantially
replaced with a bacterial Cpnl 0 N terminus. 



The bacterial Cpn 10 may be GroES.     The Cpni0
polypeptide may display a reduced level of
ktununomodulatory activity -when compared to the
level of immunomodulatory activity cif the
corresponcrma wild-type CP010 ealYPefifide-      In
one example the Cpnl 0 polypeptide may comprise the
amino acid sequence as set forth in SEQ ID NO:14. The
Cpn10 polypeptide may be encoded byte nucleotide
sequence as set forth In Sat ID N0:43. According to
an example of the present disclosure there is
provided an isolated Cpn10 polypeptide having
immtmomodulatory activity, wherein a glycine residue
replaces  5 an extra N terminal alanine residue of
the Cpnl 0 polypeptide as compared to a corresponding
wild-type Cpn10 polypeptide.       According to a
ninth aspect of the present invention, there is
provided an isolated Cpnl polypeptide, wherein a
glycine residue replaces an extra N terminal alanine
residue of said polypeptide as compared to a
corresponding wild-type Cpn10 polypeptide.       The
Cpn10 polypeptide may display a reduced level of
immunomodulatory activity when compared to the level
of immunomodulatory activity of the corresponding
wild-type Cpnl 0 polypeptide.       In one example
the Cpn10 polypeptide may comprise the amino acid
sequence as set forth in SEQ ID NO:30. The Cpn10
polypeptide may be encoded by the nucleotide sequence
as set forth in SEQ ID NO:31.       According to an
example of the present disclosure there is provided
an isolated nucleic acid encoding a Cpn10 polypeptide
as defined above.       According to an example of
the present disclosure there is provided an
expression construct comprising a nucleic acid as
defined above operably-linked to one or more
regulatory sequences.       According to an example
of the present disclosure there is provided a host
cell expressing a polypeptide of any one of the
earlier examples, or comprising a nucleic acid as
defined above or an expression construct as defined
above.       According to an example of the present
disclosure there is provided an antibody that
selectively binds to a polypeptide as defined above.
According to an example of the present disclosure
there is provided a pharmaceutical composition
comprising a polypeptide as defined above, a nucleic
acid as defined above, an expression construct of the
twelfth aspect or an antibody as defined above.
According to a tenth aspect of the present invention,
there is provided a pharmaceutical composition
comprising a polypeptide as defined above.
According to an eleventh aspect of the present
invention, there is provided the use of an effective
amount of a Cpnl 0 polypeptide as defined above or a
nucleic acid encoding said polypeptide in the
manufacture of a medicament for treating conditions
selected from the group  5a  consisting of acute or
chronic inflammatory diseases, asthma, allergy,
multiple sclerosis, GVHD, other autoimmune disease or
an infectious disease.        According to a twelfth
aspect of the present invention, there is provided
the use of an effective amount of a Cpnl 0
polypeptide as defined above or a nucleic acid
encoding said polypeptide in the manufacture of a
medicament for treating conditions selected from the
group consisting of acute or chronic inflammatory
diseases, asthma, allergy, multiple sclerosis, GVHD,
other autoimmune disease or an infectious disease. 



According to a thirteenth aspect of the present
invention, there is provided the use of an effective
amount of a Cpnl 0 polypeptide as defined above or a
nucleic acid encoding said polypeptide in the
manufacture of a medicament for treating conditions
selected from the group consisting of acute or
chronic inflammatory diseases, asthma, allergy,
multiple sclerosis, GVHD, other autoimmune disease or
an infectious disease, wherein said Cpn10 polypeptide
modulates TLR4 signalling in a subject, or in at
least one cell, tissue or organ thereof.
According to a fourteenth aspect of the present
invention, there is provided the use of an effective
amount of a Cpn10 polypeptide as defined above or a
nucleic acid encoding said polypeptide in the
manufacture of a medicament for treating conditions
selected from the group consisting of acute or
chronic inflammatory diseases, asthma, allergy,
multiple sclerosis, GYM, other autoimmune disease or
an infectious disease, wherein said Cpn10 polypeptide
modulates the production and/or secretion of one or
more immunomodulators in a subject, or at least one
cell, tissue or organ thereof.        The
pharmaceutical composition may comprise one or more
additional agents. For example, for the treatment of
multiple sclerosis the composition may further
comprise an effective amount of IFNO.
According to an example of the present disclosure
there is provided a method of treating a subject,
including the step of administering to said subject
an effective amount of a Cpn10 polypeptide as defined
above or a nucleic acid as defined above.        The
treatment may modulate the immune response in the
subject. The immune response may be modulated via
modulation of Toll-like receptor signalling.
According to an example of the present disclosure
there is provided a method for treating or preventing
a disease or condition in a subject, the method  6
comprising administering to the subject an effective
amount of a Cpn10 polypeptide as defined above or a
nucleic acid as defined above.     The disease,
disorder or condition may be selected from acute or
chronic inflammatory diseases, asthma, allergy,
multiple sclerosis, GVHD, or. an infectious disease.
The infectious disease may result from a bacterial or
viral infection. The bacteria may be a Gram negative
bacteria. According to an example of the present
disclosure there is provided a method for modulating
TLR4 signalling in a subject, or in at least one
cell, tissue or organ thereof, the method comprising
administering an effective amount of a Cpn10
polypeptide as defined above or a nucleic acid as
defined above. Typically the Cpnl 0 regulates
agonist-induced TI,R4 signalling.        According to
an example of the present disclosure there is
provided a method for modulating the production
and/or secretion of one or more immunomodulators in a
subject, or at least one cell, tissue or organ
thereof, the method comprising administering an
effective amount of a Cpnl 0 polypeptide as defined
above or a nucleic acid as defined above. The Cpn10
may modulate signalling from TLR4.     The
immunomodulator may be a pro-inflammatory cyloldne or
chemokine or an anti-inflammatory cytokine or
chemokine. The cytokine or chemokine 'may be selected
from TNF-a, IL-6, RANTES, IL-10, TOF-6 or a type I
interferon. The type 1 interferon may be IFNcr or
(ENO.        According to an example of the present
disclosure there is provided a method of identifying
a compound that binds to a polypeptide as defined
above, the method comprising the steps of:     (a)
contacting a oancruiate compound with said
polypeptitle; and     (b) assaying for the formation
of a complex between the candidate compound and said
polypepticle.     The assay for the formation of a
complex may be a competitive binding assay or a
two-hybrid assay. 



According to an example of the present disclosure
there is provided a method of screening for a
compound that modulates the activity of a polypeptide
as defined above, the method comprising the steps of:
(a)contacting said poll/peptide with a candidate
compound under conditions suitable to enable
Interaction of said candidate compound to said
polypepticle; and  7- (b)assaying for activity of
said polypeptide.      Assaying for activity of the
polypeptide may comprise adding a labelled substrate
and measuring a change in the labelled substrate.
The present disclosure also contemplates variants,
derivatives, homologues, analogues and fragments of
the modified Cpn10 polypeptides and polynucleotides
according to the above examples. According to the
above examples the Cpn10 polypeptides and
polynucleotides may be derived from any animal, may
be generated using recombinant DNA technologies or
may be synthetically produced. Typically the bent 0
is a eukaryotic 1.3Cpn10.  According to the above
examples the wild type Cpn10 polypeptide may be a
human Cpn10 polypeptide comprising the amino acid
sequence as set forth in SEQ ID NO:1 or 21.
According to the above examples, the wild type Cpnl 0
polypeptide may be encoded 15 by the nucleotide
sequence as set forth in SEQ ID NO2 or 22.  According
to the above examples the immunomodulatory activity
of a Genii) polypeplide may involve generation of
heptamers of the polypeptide. Definftions 20kr the
context of this specification, the term 'comprising"
means Including principally, but not necessarily
solely". Furthermore, variations of the word
"comprising", such as "comprise and 'comprises', have
correspondingly varied meanings.      The term
'wild-type" as used herein in relation to Gerrit)
polypeptides includes polypeptides in their native or
non-native fonn. For example, native human Cpn10 is
25 acetylated at its N-terminus; the present
invention contemplates, within the scope of the term
wild-type, polypeptides acetylated or non-acelylated.
Further, wild type Cpn10 polypeptides may comprise an
additional alanine (A) reside at the N-tenninus (WO
2004041300, the disclosure of which is incorporated
herein by reference). The term "polypeptide" means a
polymer made up of amino acids linked together by 



3o peptide bonds. The terms Volypeptided and
"protein" are used interchangeably herein, although
for the purposes of the present invention a
"polypeptide may constitute a portion of a full
length protein.     The term "polynucteotide" as used
herein refers to a single- or double- stranded
polymer of deoxynbonucleotide, nbonueleotide bases or
known analogues of natural  8 nucleotides, or
mixtures thereof. The term includes reference to the
specified sequence as well as to the sequence
complimentary Thereto, unless otherwise indicated.
The terms "polynucleotide" and "nucleic acid' are
used interchangeably herein. The term 'isolated'
means that the molecule in question has been removed
from its  5 natural environment or host, and
associated impurities reduced or eliminated such that
the molecule in question is the predominant species
present (is., on a molar basis it is more abundant
than any other indhridual species In the
composition/sample). Typically a substantially
purified fraction is a composition wherein the object
species comprises at least about 30 percent (on a
molar basis) of all macromolecutar species present.
ic Generally, a substantially pure composition will
comprise more Than about 80 to 90 percent of all
macromolecular species present in the composition.
Most typically, the object species is purified to
essential homogeneity (contaminant species cannot be
detected in the composition by conventional detection
methods) wherein the composition consists essentially
of a single macromofecular species. isAs used herein
the term tubstantially means the majority but not
necessarily all, and thus in relation to a modified
polypeptide 'Substantially' lacking a component
region of a corresponding wild-type polypeptide, the
modified polypeptide may retain a portion of that
component region. For example, a modified polypeptide
'substantially' lacking a component region of a
corresponding vvird-type polypeptide may retain.
approximately 50  20 percent or less of the sequence
of the component region, although typically the
component region is rendered structurally and/or
functionally inactive by virtue of the proportion of
the sequences of the region omitted,      The term
conservative amino acid substitution as used herein
refers to a substitution or replacerfient of one
amino acid for another amino acid with similar  25
properties within a polypeptide chain (primary
sequence of a protein). For example, the substitution
of the charged amino acid glutamic acid (Ski) for the
similarly charged amino acid aspartio add (Asp) would
be a conservative amino acid substitution.      As
used herein the terms 'treatment, "treating  and
variations thereof, refer to any and all uses which
remedy a disease state or symptoms, prevent the
establishment of  so disease, or otherwise prevent,
hinder, retard, or reverse the progression of disease
or other undesirable symptoms in any way whatsoever.
As used herein the term "effective amount" includes
within its meaning a non-toxic but sufficient amount
of an agent or compound to provide the desired
therapeutic or prophylactic effect. The exact amount
required will vary from subject to subject depending
9 on factors such as the species being treated, the
age and general condition of the subject, the
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 tflective amount may
be 5determined by one of ordinary skill in the art
using only routine experimentation.  As used herein
the terms 'Modulating", "modulates' and variations
thereof refer to increasing or decreasing the level
of activity, production, secretion or functioning of
a molecule in the presence of a particular molecule
or agent of the invention compared to the level of
activity, production, secretion or other functioning
thereof in the absence of the to molecule or agent.
These terms do not imply quantification of the
increase or decrease. The modulation may be of any
magnitude sufficient to produce the desired result
and may be direct or indirect. Brief Description of
the Drawings 



15Figure 1. A. Crystal structure of E. col Cpn10
(GroES) showing the anti-parallel 6- barrel, the
"roof" 6-hairpin loop and mobile loop regions. Cpn10
is comprised of seven identical 10kDa subunits. B.
Amino acid sequence of wild-type human Gpn10 monomer.
Predicted 18 amino acid mobile loop in bold, italic.
Predicted 14 amino acid roof 13-hairpin in bold,
underline.      Figure 2. Effect of Human Ala-Cpn10
and E.coll GroES on 11R4 signaling. Dose-responsive
inhibition of LPS-induced 1-1W-LTH activation (an
indirect measure of NFra activity) by human Ala-Cpn10
(batch 011001) but not E.coll GroES. Panel B show the
results from panel A as percent inhibition of
luciferase activity (HMO activity) relative to the
levels of luciferase produced with LPS alone. The LPS
alone samples are the mean of 254 replicates, all
other samples are the mean of 2 replicates. RLU =
relative light units. NRB activity was induced with
5ng/mILipopolysaccharide (IFS). Figure 3. SLIS-PAGE
gels. Lane assignments for gels A to 0, except 14:
Lane 1, molecular weight markers (kDa); lanes 2 to 6,
60pg, 6pg, 3pg, 1.2pg and 0.3pg of CUM respectively
A. 4-12% SOS-PAGE gel stained with Coomassie
brilliant blue of purified Ala- n+ Cpn10 (CH001); B.
4-12% 81)8-PAGE gel stained with Coomassie brilliant
blue of purified Ala-Cpn10 (CH003); C. 4-12% SOS-PAGE
gel stained with Coomassie brilliant blue of purified
Ala-Cpn10-EEE-cHis; D. 4-12% SOS-PAGE gel stained
with Coomassie brilliant blue of purified
Ala-Cpn10-cHis; E. 4-12% SOS-PAGE gel stained with
Coomassie brilliant blue of purified Ala-Cpn10-IF1;
F. 4-12% SOS-PAGE gel stained with Coomassie
brilliant  10 blue of purified Ala-Can-I 0411; G.
4-12% SOS-PAGE gel stained with Coolness's brilliant
blue of purified Ala-Cpn10-Aml; H. Partial
glutaraldehyde cross-linking of Cpn10-Aml (lane 2)
shows 7 distinct bands on silver stained 4-12%
SOS-PAGE gel, revealing the heptameric structure of
the molecule. Lane 1, molecular weight markers (k0a).
I. 4-12% 5 SOS-PAGE gel stained with Coomassie
brilliant blue of purified Ala-CpnlOaroof. J. 4- 12%
SOS-PAGE gel stained with Coomassie brilliant blue of
purified Ala-Cpn10-13-barreL IC 412% SOS-PAGE gel
stained with Coomassie brfiliant blue of purified
Epson GroES; L. 4-12% SOS-PAGE gel stained with
Coomassie brilliant blue of purified Cpn10-NtermES; M
. 4-12% 51)8-PAGE gel stained with Coomassie
brilliant blue of purified Emil GroES; roN1: 4-12%
SOS-PAGE gel stained with Coomassie brilliant blue of
purified Gly-Cpri10.      Figure 4. Effect of
Ala-0010, Ala-Cpn10-111, 0-EEE-cHis and
Ala-Cpn10-cHis on TLR4 signalling. Dose-responsive
inhibition of LPS-induced HIVLTEI activation by human
Ala-Cpri10 (batch CI-i001), Ala-Cpn10 C-terminal
herahistldine tag (Ala-Cpn10-cHis) and numerous
mobile loop mutants, Panels BID,F,H show the 15
results from panels A,C,E,G as percent inhibition of
tuciferase activity (NFKB activity) relative to the
levels of luciferase produced with LPS alone. The LPS
atone samples are the mean of 4 replicates, all other
samples are the mean of 2 replicates. RIO relative
light units. NM) activity was induced with &QM
Lipopolysaccharkte (IFS).      Figure 5. Effect of
Ala-Cpn10 and Ala-41110Am! on TLR4 signalling.
Doseresponsbre inhibition of LPS-induced I-IIV-LTR
activation by human Ala-Cpn10 (batch 011001) and
Ala-Cpril0-Aml. Panel B shows the results from panel
A as percent inhibition of luciferase activity (NM
activity) relative to the levels of luciferase
produced with IFS alone. The LPS alone samples are
the mean at 4 replicates, all other samples are the
mean of 2 replicates. RLIJ relative light units. NEKB
activity was induced with Swim; 25 Lipopolysaccharide
(IN).      Figure 6. Effect of Ala-Cpn10 and
Ala-Cpn10Aroof and E. coli GroES on TLR4 signalling,
Dose-responsive inhibition of LPS-Induced HIV-LTR
activation by human AlaCpn10 (batch 011001) and
Ala-Cpn10-Aroof. Panel B shows the results from panel
A as percent inhibition of luclferase activity (Nro
activity) relative to the levels of luciferase 



30 produced with LPS alone. The LPS alone samples are
the mean of 6 replicates, all other samples are the
mean of 2 replicates. CPS = relative counts per
seconds. NPKB activity was induced with
5ng/m1Lipopolysaccharide (LPS).      Figure 7. Effect
of Ala-Cpn10 and Ala-0pn1043-barrel on TLR4
signalling, Dose-responsive inhibition of LPS.induced
HIV-LTR activation by human Ala-Cpn10 (batch  1
CH001) and Ala-Cpn1043-barrel. Panel B shows the
results from panel A as percent inhibition of
luciferase activity (NFKB activity) relative to the
levels of luciferase produced with LPS alone. The LPS
alone samples are the mean of 6 replicates, all other
samples are the mean of 2 replicates. CPS = relative
counts per seconds. NFKB actin* was 5 induced with
5nglinl Lipopolysaccharide (LPS).      Figure 8.
Effect of Ala-Cpn10 and Cpn10-NtennES on TLR4
signalling. Dose responsive inhibition of LPS-induced
activation by human wild-type Cpn10 (batch CI-1001)
but not Cpn10-NtermES. Panel B shows the results from
panel A as percent Inhibition of ludferase activity
(NFKB activity) relative to the levels of luciferase
produced so with LPS alone. The LPS alone samples are
the mean of 6 replicates, all other samples are the
mean of 2 replicates. CPS = relative counts per
seconds; SD = standard 'deviation. N5KB activity was
induced with 5nglml Lipopolysaccharide (IPS).
Figure 9. Effect of Ala-Cpn10 and X-Cpn10 on TIR4
signalling. Dose-responsive inhibition of LPS-induced
HIV-LTR activation by human Ala-Cpn10 (batch 011003)
and X- is  Cpn10. Panel B shows the results from
panel A as percent inhibition of luciferaae activity
(NFKB activity) relative to the levels of ludferase
produced with LPS alone, The LPS alone samples are
the mean of 6 replicates, all other samples are the
mean of-2 replicates. CPS = relative counts per
seconds. NFKB activity was induced with 5nghnl
Lipopolysaccharide (IRS). 20Figure 10. Effect of
Ala-Cpn10 and Gly-Cpril0 on TLF14 signalling. Dose-
responsive inhibition of IPS-induced HIV-LTR
activation by human Ala-Cpn10 (batch 011003) and
Gly-Cpn10. Panel B shows the results from panel A as
percent inhibition of luciferase activity (NFKB
activity) relative to the levels of luciferase
produced with LPS alone. The IPS alone samples are
the mean of 6 replicates, all other samples are the
7.5 mean of 2 replicates. CPS = relative counts per
seconds. NFKB activity was induced with
6ng/m1Lipopolysaccharide J'S).      Figure 11. Effect
of Ala-Cpn10 and Ala-Cpn10-Ami on TLF14 signalling,
Dose-responsive inhibition of U'S-induced HIV-LTR
activation by human Ala-Cpn10 (batch 011003) ancl
Ala-Cpn10,6411. Panel B shows the resulta from panel
A as percent inhibition so  of luciferase actMty
(NEKB activity) relative to the levels of luclferase
produced with LPS alone. The LPS alone samples are
the mean of 6 replicates, all other samples are the
mean of 2 replicates. CPS = relative counts per
seconds. NFKB activity was induced with
5ng/m1Ultra-Pure Lipopolysaccharide (LPS).  12
Rgure 11 Effect of Ala-Cpn10 and Ala-Cpn10-Aroof on
TLIT4 signalling, Dose-responsive inhibition of
LP3-induced HIV-LTR activation by human Ala-Cpn10
(batch CH003) and Ala-Cpn10-Aroof. Panel 13 shows the
results thorn panel A as percent inhibition of
'coheres activity (NFKB activity) relative to the
levels of luciferase produced 5 with LPS alone, The
IFS alone samples are the mean of 6 replicates, all
other samples are the mean of 2 replicates. CPS =
relative counts per seconds. NPKB activity was
induced with 5ng/m1 Ultra-Pure Lipopolysaccharide
(LPS).      Figure 13. Effect of Ala-Cpn10 and
Ala-Cpn10-13-barrel on TLF14 signalling,
Dose-responsive inhibition of LPS-induced HIV-LTR
activation by human Ala-Cpnl 0 (batch lo CH003) and
Ala-Cpn10-P-barrel. Panel 13 shows the results from
panel A as percent inhibition of luciferase activity
(NFKI3 activity) relative to the levels of luciferase
produced with LPS alone. The LPS alone samples are
the mean of 6 replicates, all other samples are the
mean of 2 replicates, CPS = relative counts per
seconds. MB activity was induced with &Vail
Ultra-Pure Lipopolysaccharide (VS). isFigure 14.
Effect of Ala-Cpn10 and Gly-Cprt10 on TLR4
signalling, Dose- responsive inhibition of
LPS-Induced HIV-LTR activation by human Ala-Cpn10
(batch CH0113) and Gly-Cpn10. Panetta shows the
results from panel A as percent inhibition of
luciferase activity (NFKB activity) relative to the
levels of lucherase produced with LP8 alone. The 1.P8
alone samples are the mean of 6 replicates, all other
samples are the 



20 mean of 2 replicates. CPS = relative counts per
seconds. NEKEI activity was induced with 5rig/m1
Ultra-Pure Lipopolysaccharide (IPS).      Figure 15.
Cpn10 activity in a murine inflammatory model of
endotoxaemia. Cpn10 and Cpn10 variants reduced
LPS-induced serum TNF-a, IL-10 and IL-6 production.
Sera from 'LPS challenged' (see Table 1, groups 1, 3,
5, 7, 9 and 11) or 'saline contor(see Table 1, groups
2, 4, 6, 8, 10 and 12) mice were analysed for
inflammatory-associated cylokines using CBA (see
Methods). The levels of A, 13) TNF- a, 0,0) IL-6, and
E, F) IL-10 cytokines were plotted with the mean of
each group displayed (horizontal bar). 1-way ANOVA
analysis with Tukeys post-hoc test was performed for
each data set. Statistical significance in the data
is indicated in brackets (p<0.05) (see text for
details). 30Figure 17. Diagram of the N terminus of
Acetyl-Cpnl 0, A1a-Cpn10 and Gly-Cpn10.  13 Sequence
References Table 1. The reference table below
provides nomenclature of Cpn10 poiypeptides used
Throughout this specification. This table contains
descriptions of features of Cpn10 polypeptides
disclosed herein and their corresponding amino add
and nucleic acid sequence ID numbers. Genie name
Feature Additional Feature Amino Acid SEG ID NO.
Nucleic Acid SE0 ID NO. X-Cpnl 0 (i.e. non-
acetylated) Does not include an acetyl group at the N
- terminus Does not include initialing Mettlienthe 23
44 Cpn10 (Wild type) Does not include an acetyl group
Includes initialing Metionine 1 2 



Cpn10-And Mobile loop deleted Includes initiating
Methionins 3 4,5 Cpn10-aroof Reef bee deleted
Includes initiating Methiardns 6 7, 8 Cpn10 0-barrel
Roof loop and mobile loop deleted Includes initiating
Methionine 9 10 E. colt Cool 0 (GroES) Bacterial
homolog of Cpn10 Includes initiating Methionine 11 34
Mobile loop only Example of a mobile loop sequence in
human Conn) 



12  Beta hairpin roof ('roor) loop only Example of a
met loop sequence in human Cpril0 . 13  Cpn10-NtermE8
Human Cpn10 except for E. coil N terminus Includes
initiating Matte 14 43 Forward primer for EEE
tripeptide EEE tripeptide is located in the mobile
loop  15  Reverse primer for EEE tripeptide 



EEE tripeptide is located in the mobile loop  16   14
Forward primer for generating IF! tripeptide IFI
tripeptide is located in the mobile loop  17  Reverse
primer for generating IF1 tripeptide IFI tripeptide
is located in the mobile loop  18  Forward primer for
generating III tripeptide III tripeptide is located
in the mobile loop  19  Reverse primer for III
tripeptide 



III tripeptide Is located in the mobile loop  20
Ala-Cpn10 (Wild type Cpn10) Extra N terminal alanine
residue Does not include initiating Methionine 21 22
Ala.cpni 0-am! Mobile loop deleted Does not include
initiating Methionine but includes extra N terminal
alanIne residue 24 25 Ala-Cpn10- Aroot Roof loop
deleted Does not include initiating Methionlne but
includes extra N terminal alanine residue 26
Ala-Cpn10 0- barrel Roof loop and mobile loop deleted
Does not include initiating Metbionine but includes
extra N terminal elate residue 28 



29 Gly-Cpn10 Glycine replaces the extra N terminal
alanine residue  30 31 Ala-Cpn10-IFI IFI tipeptide
replaces 1ML tripeptide in mobile loop Extra N
terminal aiming residue 35 36 Ala-Cpn10-111 III
tripeptide replaces IML tripeptide in mobile loop
Extra N terminal alanine residue 37 38 Ala-Cpn10-
EEE-cHis EEE tripeptide replaces IML tripeptide in
mobile loop Extra N terminal alanine residue and a
His tag at the C terminus 30 40 



Ala-Cpn10-cHls Extra N terminal alanine residue Hs
tag at the C terminus 41 42  15 Best Mode of
Performing the Invention      Cpn10 is a dome-shaped,
heptameric ring of identical 10 kDa subunits (see
Figure 1), The inner surface of the dome is
hydrophilic and highly charged. Each Cpri10 subunit 5
forms an irregular 134)arrel topology from which two
large extensions protrude. The first extension is a
p-hairpin loop that extends towards the centre of the
heptarner and forms the dome-like structure.
Intriguingly, whereas the roof of GroES (S-Call Cpnl
0) is charged negatively under physiological
conditions, the root of mammalian Cpnl 0 is
positively charged; while a large portion of the roof
is missing completely from the bacteriophage to Cpn10
(Opal). The molecule also has another extension that
is a flexible 18 amino acid mobile loop that extends
from the base of the dome and mediates an interaction
with Cpriat Site-directed mutagenesis has Identified
several residues within the mobile loop which are
crucial for the interaction with Cpn60, namely three
hydrophobic residues (30- IML-32) at the base of the
mobile loop which constitute the actual Cpn60-binding
site and is two residues (26-T and 33-9 which
restrict the flexibility of the mobile loop
(Richardson at at, 2001, J Biol Chem 276;4981-4987),
Therefore, the association of Cpn10 with Cpn60 is
mediated by the 18 amino acid mobile loop of Cpn10
(see Figure ID). In E. Goff GroES the
Cpn60/GroEL-binding site tripeptide is less
hydrophobic (25-IVL-27) and the mobile loop is more
flexible than mammalian Cpn10. These changes decrease
the affinity of GroES for Cpn60/Groa and as a result.
GreES can not form a productive interaction with
Cpn60 while both Conte and GroE8 function with Grua,
Beginning with the hypothesis that the mechanism by
which extracellular Cpn10 produces its
immunomodulatery effects involves Gene (Johnson at
at, 2005, J abi Chem 280:4037-4047), the present
Inventors generated site-specific mutants of Cpn10 25
targeting the mobile loop region and demonstrate
herein that mutations which perturb interactions with
Con60 retain immunomodulatory activity,
Accordingly, in one aspect the present invention
provides isolated Cpn10 polypeptides displaying
immunomodulatory activity but substantially lacking
protein folding ability.      It Is also demonstrated
herein that deletion of a substantial portion of the
mobile loop region andfor the roof 13-hairpin region
of Cpn10 does not abolish the ability of Cent 0 to
modulate signalling from the Toll-like receptor
TL134.     Accordingly, the present Invention also
provides isolated Cent polypeptides having
immunomoclulatory activity, the polypeptides
comprising one or more amino acid  16 substitutions,
deletions and/or additions in one or both of the
mobile loop region and the roof B.-hairpin region
compared to a corresponding wild-type Cpn10
polypeptide. The deletion of the mobile loop and the
roof loop of Cpn10 is termed the Ala-Genie-B.-barrel
polypeptide as disclosed herein. $The present
invention also provides isolated Cpn10 poiypeptides
substantially lacking one or both of the mobile loop
region and the roof (3-hairpin region of the
corresponding wild-type Cprr10 polypeptide. 



As described herein the present inventors have also
demonstrated that E. coil  GroES is not capable of
inducing the immunomodulatory effect attributable to
human  toCpn10, as determined by modulation of Tin
signalling. Further, the inactivity of a CpnlO
polypeptide in which the N-terminal residues of human
Cpn10 have been replaced by the corresponding
S-terminal residues from E. coil GroES demonstrates
that the N-terminus of Cpnl 0 is required for
lmmunomodulatory activity. As further described
herein the present inventors have also demonstrated
that the 15 addition of a glycine residue to the N
terminus of Cpn10 augments immunomodulatory activity.
It is contemplated that the presence of an acetyl
group or an amino acid which shares structural
homology to an acetyl group such as an Bimini residue
or a glycine residue augments immunomodulatory
activity of Cpn10. Paeptidas      As disclosed herein
the present invention contemplates Cpn10
polypeptides, typically possessing immunodulatory
activity, comprising one or more amino acid
deletions, additions or substitutions in comparison
with a corresponding wild-type Cpni polypeptkle.
Typically the wild-type Canis) is any Cpn10
polypeptide from a eukaryotic organism. By way of
example, the Cpn10 may be derived from yeast (e.g. 25
Sacchsucmyces cerevisiae), nematode (e.g.
Caenorhabditis doyens), frog (e.g. Xecopus
troptails), chicken (e.g. Gallus yaks), zebraffsh
(e.g. Danis relio),Ily (e.g fruit fly such as &weigh
melanogaster), plant (e.g. Arabidopsis I/Juliana) or
a mammal. The mammalian Cpn10 may be primate, murk's,
ovine, bovine, canine, ferme, porcine or equine.
Alternatively the Cpn10 may be archaeal In origin, In
particular embodiments the Cpn10 is 30 human Cpn10.
The amino acid sequence of the wild-type human Cpn10
may be as set forth in SEQ ID NO:1 or 21. The
nucleotide sequence encoding the wild-type Cpn10 may
be as set forth in SEG ID NO2 or 22 or display
sufficient sequence identity thereto to hybridise to
the sequence of 5E0 ID NO2 or 22.  17     The present
invention relates to modifications of wild-type Cpnl
0 polypeptides as disclosed herein and encompasses
otherwise wild-type molecules modified at the
N-terminus or C-terminus by the addition, deletion,
or substitution of one or more amino add residues.
For example, amino acid additions may result from the
fusion of a Cpn10 5 polypeptide or fragment thereof
with a second polypeptide or peptide, such as a
polyhistidine tag, maltose binding protein fusion,
glutathione 8 transferees fusion, green fluorescent
protein fusion, or the addition of an epitope tag
such as FLAG or c-myc. For example, a modification of
a wild-type human Cpni0 polypeptide may comprise an
additional glycine (6) residue. The Cpn10 polypeptide
may or may not include the roinitiating methionine at
the N terminus.     In the case of immunomodulatory
Genie polypeptides of the invention based on, or
substantially derived from human Gerd 0, such
polypeptides typically comprise the N-terminal
sequence MAGGAFRKFL, optionally including one or more
modifications as described above. IsAs disclosed
herein, Con10 polypeptides of the invention may
comprise one or more amino acid additions, deletions
or substitutions in either or both of the mobile loop
region and the roof 13-haltpin region. In one
embodiment, one or more amino acid substitutions may
be made in the mobile loop region, for example within
the tripeptide sequence responsible for interaction
with Cpn60, such that the modified polypeptide 20
retains immunomodulatory activity but does not retain
protein folding activity. In an alternative
embodiment the Cpn10 polypeptide substantially lacks
the mobile loop region, for example as exemplified by
the sequence set forth in SEQ ID NO:3 or 24, or the
roof f3-hairpin region, for exempla as exemplified by
the sequence set forth in SEQ ID NO:6 or 28, or both
the mobile loop and roof 13-hairpin regions, for
example as exemplified by the sequence set forth in
SEQ II) 140:9 or 28.     As defined herein, the amino
acids constituting the mobile loop or roof 13-hairpin
are defined on the basis of the sequence and known
crystal structure of the E. call Gpn10, GroES. The
locations of the mobile loop and roof 13-hairpin
regions in eukaryotic Cpn10 potypeptides are
predicted to be similar in view of the conservation
of Cpn10 sequences 30 through evolution and the
conservation of predicted three-dimensional protein
structures. However the precise boundaries of the
mobile loop and roof p-hairpin regions in eukaryotic
Cpn10 polypeplides may differ slightly from those of
GroES.     The term ''Variant" as used herein refers
to substantially similar sequences. Generally,
polypeptide sequence variants possess qualitative
biological activity in  



18 common. Further, these polypepfide sequence
variants may share at least 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, 96%, 97A, 98% or 99%
sequence identity. Also included within the meaning
of the term "variant are homologues of polypeptides
of the invention. A homologue is typically a
polypeptide from a different species but sharing
5substantially the same biological function or
activity as the corresponding polypeplide disclosed
herein.      Further, the term 'Variant' also
includes analogues of the polypeptides of the
invention, wherein the ten analogue" means a
polypeptide which is a derivative of a poll/peptide
of the invention, which derivative comprises
addition, deletion, substitution of ro one or more
amino acids, such that the polypeptIde retains
substantially the same function. The term
"conservative amino acid substitution" refers to a
substitution or replacement of one amino acid for
another amino add with similar properties within a
polypeptide chain (primary sequence of a protein).
The present invention also contemplates fragments of
the polypeptides disclosed 15 herein. The term
'fragment refers to a polypeptide molecule that
encodes a constituent or is a constituent of a
polypeptide of the invention or variant thereof.
Typically the fragment possesses qualitative
biological activity in common with the polypeptide of
which it is a constituent. The peptide fragment may
be between about 5 to about 150 amino acids In
length, between about 5 to about 100 amino adds in
length, between about 5 to 20 about 50 amino acids in
length, or between about 5 to about 25 amino acids in
length. Alternatively, the peptide fragment may be
between about 5 to about 15 amino acids in length.
Cpn10 polypeptides modified at the N- and/or
C-terminus by the addition, deletion or substitution
of one or more amino acid residues as described above
also fall within the 25 scope of the present
invention. Production of Cpn10 In accordance with the
present invention Crown) polypeptides may be produced
U51119 standard techniques of recombinant DNA and
molecular biology that are well known to those
skilled in the ad. Guidance may be obtained, for
example, from standard texts 30 such as Sambrook et
at, Molecular Cloning : A Laboratory Manual, Cold
Spring Harbor, New York, 1989 and Ausubel et at,
Current Protocols in MoleouMr Biology, Greene Publ.
Assoc. and Wiley-Intersciences, 1992. Methods
described in Morton et at, 2000 (Immunol Cell Blot
78:603-607), Ryan at al., 1995 GI Blot Chem
270:22037-22043) and Johnson at al., 2005 (J Blot
Chem 280:4037-4047) are examples of suitable
purification  19 methods for Cpn10 polypeptides,
although the skilled addressee will appreciate that
the present invention is not limited by the method of
purification or production used and any other method
may be used to produce Genie for use. in accordance
with the methods and compositions of the present
invention. Cpn10 peptides may be produced by
digestion of a 5 polypeptide with one or more
proteinases such as enclot_ys-C, endoArg-C, endoelu-C
and staphylococcus VS-protease. The digested peptide
fragments can be purified by, for example, high
performance liquid chromatographic (1-IPLC)
techniques. 



The purification of Cpn10 polypeptides of the
invention may be scaled-up for large-scale production
purposes. For example, as described herein the
present inventors have to developed a *process for
the production of large (gram) quantifies of highly
pure, cHnical grade Cpn10 polypeptides by batch
fermentation in E. colt      Cpn10 polypeptides of
the present invention, as well as fragments and
variants thereof, may also be synthesised by standard
methods of liquid or solid phase chemistry well known
to those of ordinary skill in the art. For example
such molecules may be is synthesised following the
solid phase chemistry procedures of Steward and Young
(Steward, J. M. & Young, J. D., Solid Phase Peptide
Synthesis. (2nd Edn.) Pierce Chemical Co., Illinois,
USA (1984).      In general, such a synthesis method
comprises the sequential addition of one or more
amino acids or suitably protected amino acids to a
growing peptide chain. Typically, 20 either the amino
or carboxyl group of the first amino acid is
protected by a suitable protecting group. The
protected amino acid is then either attached to an
Inert solid support or utilised in solution by adding
the next amino acid In the sequence having the
complimentary (amino or carboxyl) group suitably
protected and under conditions suitable for famIng
the amide linkage. The 'protecting group is then
removed from this newly 25 added amino acid residue
and the next (protected) amino acid is added, and so
forth. After all the desired amino acids have been
linked, any remaining protecting groups, and if
necessary any solid support, is removed sequentially
or concurrently to produce the final PolYPePlidei
Amino acid changes in 41110 polypeptides may be
effected by techniques well 30 known to those persons
skilled in the relevant art. For example, amino acid
changes may be effected by nucleotide replacement
techniques which include the addition, deletion or
substitution of nucleotides (conservative and/or
non-conservative), under the proviso that the proper
reading frame is maintained. Exemplary techniques
include random mutagenesis, site-directed
mutagenesls, oligonucleotide-mediated or
polynucleoticle-  20 mediated mutagenesis, deletion
of selected region(s) through the use of existing or
engineered restriction enzyme sites, and the
polymerase chain reaction.      The generation of
immunomodulatay activity by the Cpn10 polypeptides of
the invention may involve the formation of heptamers
of the Cpn10 polypeptides. Testing of 5
immunomodulatory activity for the purposes of the
present invention may be via any one of a number of
techniques known to those of skill in the art. As
exemplified herein immunomadulatory activity of Cpn10
polypeptides may be determined by measuring the
ability of the poll/peptide to modulate signalling
from the Toll-like receptor T1R4, for example using a
luciferase bioassay, and typically in the presence of
a TLFI4 agonist such to  as lipopolysaccharide.
Alternatively or in addition, immunomodulatory
activity may be determined using other assays in
vitro, ex vivo or SI vivo, for example via
measurement of NF-KB production or the production of
cytokines in cells such as peripheral blood
mononuclear cells. Polynuoleotides 15Embodiments of
the present Invention provide isolated
polynucleotides encoding Cpnl 0 polypeptides as
described above, and variants and fragments of such
polynucleotides. The nucleotide sequences encoding
wild-type Cpn10 may be as set fonh in SEG ID N0:2 or
22 or display sufficient sequence identity thereto to
hybridise to the sequence of SRO ID NO:2 or 22. 



Specifically, the nucleotide sequence encoding the
Cpn10-NtermE5 polypeptide of the Invention may be as
set forth in SEO ID NO:42 or display sufficient
sequence identity thereto to hybridise to the
sequence of SEQ ID 110:43.        The nucleotide
sequence encoding the Ala-Cpn10 polypeptide of the
invention may be as set forth in SEC) ID 110:22 or
display sufficient sequence Identity thereto to
hybridise 25 to the sequence of SEO ID 110:22.
The nucleotide sequence encoding the Ala-Cpn104m1
polypeptide of the invention may be as set forth in
SEQ ID 140:25 or display sufficient sequence identity
thereto to hybridise to the sequence of SEQ ID 11025.
The nucleotide sequence encoding the Ala-CpnlOteroof
polypeptide, of the 30invention may be as set forth
In SEC ID 110:27 or display sufficient sequence
identity thereto to hybridise to the sequence of SEQ
ID I10:27.     The nucleotide sequence encoding the
Cpn10 13-barrel poll/peptide of the invention may be
as set forth in SE-O ID 110:10 or display sufficient
sequence identity thereto to hybridise to the
sequence of SEC ID 110:10. The nucleotide sequence
encoding the Ala-  21 Cpn10 8-barrel polypepticie of
the invention may be as set forth in SEQNO:29 or
display sufficient sequence identity thereto to
hybridise to the sequence of SEQ ID NO:29. The
nucleotide sequence encoding the Gly-Cpnt 0
polypeptide of the invention may be as set forth in
SEQ ID N0:31 or dieplay sufficient sequence identity
thereto to hybridise 5 to the sequence of SEG ID
N0:81.     The nucleotide sequence encoding the
Ala-Cpn10-IFI polypeptide of the invention may be as
set forth in 5E0 ID N0:36 or display sufficient
sequence identity thereto to hybridise to the
sequence of SEG ID N0:36.        The nucleotide
sequence encoding the Aia-Con10-III polypeptide of
the invention to may be as set forth in SEG II)
190:38 or display sufficient sequence identity
thereto to hybridise to the sequence of SEQ ID N0:38.
The nucleotide sequence encoding the
Ala-Cpn10-EEE-cHis polypeptide of the invention may
be as set forth in SEQ ID N0:40 or display sufficient
sequence identity thereto to hybridise to the
sequence of SEQ ID N0;40. 15The nucleotide sequence
encoding the Ala-Cpn10-cHis polypeptide of the
invention may be as set forth in SEG ID N0:42 or
display sufficient sequence identity thereto to
hybridise to the sequence of SEQ ID N0:42.     The
nucleotide sequence encoding the Cpn10-tml
polypeptide is contemplated within the present
invention and may be set forth in SEQ N0:4 or 5 or
display sufficient sequence identity thereto to
hybridise to the sequence of SEQ II) 110:4 or 5.
The nucleotide sequence encoding the Cpn10-aroof
polypepticie is contemplated in the present invention
and may be set forth in SEQ ID N0:7 or 8 or display
sufficient sequence identity thereto to hybridise to
the sequence of SEQ ID NO:? or 8, The nucleotide
sequence encoding the Cpn10 p-barrel polypeptide is
contemplated 25in the present invention and may be
set forth in SEQ ID N0:10 or display sufficient
sequence identity thereto to hybridise to the
sequence of SEQ ID N0:10.      As for polypeptides
discussed above, the term 'variant as used herein
refers to substantially simffar sequences. Generally,
polynucleotide sequence variants encode polypeptides
which possess qualitative biological activity in
common. Further, these 



30 pohmucleotIde sequence variants may share at least
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98% or 99% sequence identity. Also included
within the meaning of the term "variant are
homologues of ph/nucleotides of the invention. A
homologue is .typically_ a polynucleotide from a
different species but sharing substantially the same
activity.  22     Fragments of polynucleotides of the
invention are also contemplated. The term 'fragment"
refers to a nucleic acid molecule that encodes a
constituent or is a constituent of a polynucleollde
of the invention. Fragments of a polynucleotide, do
not necessarily need to encode polypeptides.which
retain biological activity. Rather the fragment may,
for 5 example, be useful as a hybridization probe or
PCR primer. The fragment may be derived from a
polynucleotide of the invention or alternatively may
be synthesized by some other means, for example
chemical synthesis. Polynucleatides of the invention
and fragments thereof may also be used in the
production of antisense molecules using techniques
known to those skilled in the art. toAccordingly, the
present invention contemplates oligonucleotides and
fragments based on the sequences of the
polynucleotides of the invention for use as primers
and probes. Oliganucleotictes are short stretches of
nucleotide residues suitable for use in nucleic acid
amplification reactions such as PCR, typically being
at least about 10 nucleotides to about 60 nucleotides
in length, more typically about 16 to about SO is
nucleotides in length. Probes are nucleotide
sequences of variable length, for example between
about 10 nucleotides and several thousand
nucleotides, for use in detection of homologous
sequences, typically by hybridization. The level of
homology (sequence identity) between sequences will
largely be determined by the stringency of
hybridization conditions. In particular the
nucleotide sequence used as a probe may hybridize to
a 20 homologue or other variant of a polynucleotide
disclosed herein under conditions of low stringency,
medium stringency or high stringency. Low stringency
hybridization conditions may correspond to
hybridization performed at 500C in 2 x SSC, There are
numerous conditions and factors, well known to those
skilled in the art, which may be employed to alter
the stringency of hybridization. For instance, the
length and nature (DNA, RNA, base composition) of the
nucleic acid to be hybridized to a specified nucleic
acid; concentration of salts and other components,
such as the presence or absence of fonnamide, dexlran
sulfate, polyethylene glycol etc; and altering the
temperature of the hybridization and/or washing
steps. For example, a hybridization filter may be
washed twice for 30 minutes in 2 X SSC, 0.5% SLIS and
at least 65C (low stringency), at least 600C (medium
30stringency), at least 65C (medium/ high
stringency), at least 70C (high stringency) or at
least 750C (very high stringency).     In particular
embodiments, polynucleotides of the invention may be
cloned into a vector. The vector May be a plasmid
vector, a viral vector, or any other suitable vehicle
adapted for the insettion of foreign sequences, their
introduction into eukaryotic cells and  23 the
expression of the introduced sequences. Typically the
vector is a eukaryotic expression vector and may
include expression control and processing sequences
such as a promoter, an enhancer, ribosome binding
sites, polyadenylation signals and transcription
termination sequences. Antibodies      The present
invention provides antibodies that selectively bind
to the Cpn10 polypeptides of the present Invention,
as well as fragments and analogues thereof. Suitable
antibodies include, but am not limited to polyclonal,
monoclonal, chimeric, humanised, single chain, Fab
fragments, and an Fab expression library. Antibodies
of the ib present invention may act as agonists or
antagonists of Cpn10 polypeptides, or fragments or
analogues thereof.      Preferably antibodies are
prepared from discrete regions or fragments of the
Cpn10 polypeptides of the invention, In particular
those involved in conferring immunomodulatory
activity and/or partner or substrate binding, An
antigenic Cpn10 polypeptide contains at 15 least
about 5, and preferably at least about 10, amino
acids.      Methods for the generation of suitable
antibodies will be readily appreciated by those
skilled in the art. For example, an anti-Cpn10
monoclonal antibody, typically containing Fab
portions, may be prepared using the hybridoma
technology described in Antibodies-A Laboratory
Manual, Harlow and Lane, eds., Cold Spring Harbor
Laboratory, 20N.Y. (1968).      In essence, in the
preparation of monoclonal antibodies directed toward
Cpn10 polypeptides of The invention, fragments or
analogues thereof, any technique that provides for
the production of antibody molecules by continuous
cell lines in culture may be used. These include the
hybridoma technique originally developed by Kohler et
at, Nature, 256:495.497 (1975), as well as the Mama
technique, the human B-cell hybridoma technique
[Kozbor at al, Immunology Today, 4:72 (1983)5, and
the EBV-hybridoma technique to produce human
monoclonal antibodies [Cole at al., in Monoclonal
Antibodies and Cancer Therapy, pp. 77-96, Alan R.
Liss, Inc., (1985)], Immortal, antibody-producing
cell lines can be created by techniques other than
fusion, such as direct transformation of 



30 B lymphocytes with oncogenic DNA, or transfection
with Epstein-Barr virus. See, e.g., M. Schreier at
at, "Hybridoma Techniques' (1980); Hammerling et at,
"Monoclonal Antibodies and 1-cell Hybridanas" (1981X
Kennett etal., "Monoclonal Antibodies" (1980),
in summary, a means of producing a hybridoma from
which the monoclonal antibody is produced, a myetoma
or other self-perpetuating cell line Is fused with
24 lymphocytes obtained from the spleen of a mammal
hyperimmunised with a recognition factor-binding
portion thereof, or recognition factor, or an
origin-specific DNA-binding portion thereof.
Hybridomas producing a monoclonal antibody useful in
practicing this invention are identified by their
ability to immunoreact with the present recognition
factor 5and their ability to inhibit specified
transcriptional activity in target cells.      A
monoclonal antibody useful in practicing the present
invention can be produced by initiating a monoclonal
hybridoma culture comprising a nutrient medium
containing a hybridoma that secretes antibody
molecules of the appropriate antigen specificity. The
culture is maintained under conditions and for a time
period sufficient for the hybridoma to 1c) secrete
the antibody molecules into the medium. The
antibody-containing medium is then collected. The
antibody molecules can then be further isolated by
well-known techniques.    - Similarly, there are
various procedures known in the art which may be used
for the production of polyclonal antibodies to Cpn10
polypeptides of the invention, or fragments or
analogues Thereof. For the production of Cpnl 0
pnlyclonal antibody, various host animals can be
immunized by injection with a Cpn10 polypeptide, or a
fragment or analogue thereof, including but not
limited to rabbits, mice, rats, sheep, goats, etc.
Further, the Cpn10 polypepticle or fragment or
analogue thereof can be conjugated to an immunogenic
carrier, e.g., bovine serum albumin (BSA) or keyhole
limpet hemocyanin Kuo. Also, various adjuvants may be
used to increase the immunological response,
including but not 20 limited to Round's (complete and
incomplete), mineral gels such as aluminium
hydroxide, surface active substances such as
lysolecithin, pluronic pofyols, polyanlons, peptides,
a emulsions, keyhole limpet hemocyanins,
dinitrophenol, and potentially useful human adjuvants
such as BCG (bacille Calmette-Guerin) and
Gotynebaclerium parvum. Screening for the desired
antibody can also be accomplished by a variety of as
techniques known in the art. Assays for
immunospecific binding of antibodies may include, but
are not limited to, radioimmunoassays, EL1SAs
(enzyme-linked immunosofbent assay), sandwich
immunoassays, immunoradbmetdc assays, gel diffusion
precipitation reactions, immunodiffusion assays, in
situ Immunoassays, Western blots, precipitation
reactions, agglutination assays, complement fixation
assays, 30 .immundluorescence assays, protein A
assays, and immunoelectrophoresis assays, and the
like (see, for example, Ausubel et al., eds, 1994,
Current Protocols in Molecular Biology, Vol. 1, John
Wiley & Sons, Inc., New York). Antibody binding may
be detected by virtue of a detectable label on the
primary anti-Cpi110 antibody. Alternatively, the
antiCpn10 antibody may be detected by virtue of its
binding with a secondary antibody or  25 reagent
which is appropriately labelled. A variety of methods
are Irnown in the art for detecting binding in an
immunoassay and are within the scope of the present
invention.      Antibodies of the present invention
can be used in diagnostic methods and kb that are
well known to those of ordinary skill in the art to
detect qualitatively or quantify Cpn10 in a body
fluid or tissue, or alternatively antibodies may be
used in methods and compositions for the treatment of
various diseases, disorders and conditions.      The
antibody (or fragment thereof) raised against a Cpn10
polypeptide of the invention or a fragment or
analogue thereof has binding affinity for Gpn10.
Preferably, the antibody (or fragment thereof) has
binding affinity or avidity greater than about 105
IV, 10 more preferably greater than about 10a MA,
more preferably still greater than about 107 MA and
most preferably greater than about 108      In terms
of obtaining a suitable amount of an antibody
according to the present invention, one may
manufacture the anhbody(s) using batch fermentation
with serum free medium. After fermentation the
antibody may be purified via a multistep procedure 15
incorporating chromatography and viral
inactivation/removal steps. For instance, the
antibody may be first separated by Protein A affinity
chromatography and then treated with
solvent/detergent to inactivate any lipid enveloped
viruses. Further purification, typically by anion and
cation exchange chromatography may be used to remove
residual proteins, solvents/detergents and nucleic
acids. The purified antibody may be further purified
and aDformulated into 0.9% saline using gel
filtration columns. The formulated bulk preparation
may then be sterilised and viral filtered and
dispensed. 



Agonists and antagonists     In addition to specific
antlCpw10 antibodies, the polypeptides of the present
invention, and fragments and variants thereof are
particularly useful for the screening and 25
Identification of compounds and agents that interact
with Cprt10. In pitiable:, desirable compounds are
those that modulate the immunomodulatory activity of
Cpn10. Such compounds may modulate by activating,
increasing, inhibiting or preventing Cpn10
immtmomodulatory activity. Suitable compounds may
exert their effect on Cpnl 0 by virtue of either a
direct (for example binding) or indirect interaction.
30Compounds which bind, or otherwise interact with
Cpn10 polypeptidei of the invention, and specifically
compounds which modulate the activity of 01)1110, may
be identified by a variety of suitable methods.
Interaction and/or binding may be determined using
standard competitive binding assays or two4lybrid
assay systems.  26      For example, the two-hybrid
assay is a yeast-based genetic assay system (Fields
and Song, 1969) typically used for detecting
proteinprotein interactions. Briefly, this assay
takes advantage of the mum-domain nature of
transcriptional activators. For example, the
DNA-binding domain of a Imown transcriptional
activator may be fused to a Cpn10 polypeptide of the
invention, or fragment or variant thereof, and the
activation domain of the transcriptional activator
fused to a candidate protein. Interaction between the
candidate protein and the Cpn10 polypeptIde , or
fragment or variant thereof, will bring the
DNA-binding and activation domains of the
transcriptional activator into close proximity.
Interaction can thus be detected by virtue of
transcription of a specific reporter 10gene activated
by the transcriptional activator.      Alternatively,
affinity chromatography may be used to identify
binding partners of Cant 0. For example, a Cpn10
polypeptide of the invention, or fragment or variant
thereof, may be immobilised on a support (such as
sepharose) and cell lysates passed over the column.
Proteins binding to the immobilised Cpn10
polypeptide, fragment or variant can isthen be eluted
from the column and identified. Initially such
proteins may be identified by N-terminal amino acid
sequencing for example.      Alternatively, in a
modification of the above technique, a fusion protein
may be generated by fusing a Cpn10 polypepticle,
fragment or variant to a detectable tag, such as
alkaline phosphatase, end using a modified form of
immunoprecipitation as described by 20 Flanagan and
Leder (1990).      Methods for detecting compounds
that modulate Cpn10 activity may involve combining a
Cpn10 polypeptide with a candidate compound and a
suitable labelled substrate and monitoring the effect
of the compound on CpnID by changes in the substrate
(may be determined as a function of time). Suitable
labelled substrates include 25 those labelled for
colourimetric, radiometric, fluorimetrio or
fluorescent resonance energy transfer (FREI) based
methods, for example.     Cpn10 polypeptides of the
invention and appropriate fragments and variants can
be used in high-throughput screens to assay candidate
compounds for the ability to bind to, or otherwise
interact with Cada These candidate compounds can be
further screened 30 against functional Cpni 0 to
determine the effect of the compound on Cpn10
activity.     It will be appreciated that the above
described methods are merely examples of the types of
methods which may be employed to identify compounds
that are capable of interacting with, or modulating
the activity of, the Cpn10 polypeptides, and
fragments and  27 variants thereof, of the present
Invention. Other suitable methods will be known to
persons skilled in the art and are Whin thcscope of
the present invention.      By the above methods,
compounds can be identified which either activate
(agonists) or inhibit (antagonists) Cpnl 0 activity.
Such compounds may be, for example, 



5 antibodies, low molecular weight peptides, nucleic
acids or non-proteinaceous organic molecules.
Potential modulators of Cpn10 activity, for screening
by the above methods, may be generated by a number of
techniques known to those skilled in the art. For
example, various forms of combinatorial chemistry may
be used to generate putative non-peptkie 10
modulators. Additionally, techniques such as nuclear
magnetic resonance (litAR) and X ray crystallography,
may be used to model the structure of Cpn10
polypeptldes, fragments and variants and computer
predictions used to generate possible modulators.
Compositions and routes of administration Cpn10
polypeptides and polynucleolides of the invention may
be useful as is therapeutic agents. These molecules
find use, for example, in treating or preventing a
disease or condition in a subject, by administering a
therapeutically effective amount of such a molecule
to the subject Typically such diseases and conditions
are amenable to treatment by modulation of the immune
response In the subject. By way of example, such
diseases and conditions may include acute or chronic
inflammatory diseases, asthma, zo allergy, multiple
sclerosis, GVHD, and infectious diseases. The
infectious disease may result from a bacterial or
viral infection. Accordingly, phannaceutically useful
compositions comprising Cpn10 polypeptides and
polynucleotides for use in treating or preventing
diseases and conditions are contemplated. Agonists
and antagonists of Cpn10 polypeptides of the
invention, including anti- 23 Cprt10 antibodies, may
also be useful as therapeutic agents. Accordingly,
the present invention also contemplates methods of
treatment using such agonists and antagonists and
pharmaceutical compositions comprising the same.
In general, suitable compositions for use In
accordance with the methods of the present invention
may be prepared according to methods and procedures
That are known to 30 those of ordinary skill in the
art and accordingly may include a pharmaceutically
acceptable carrier, diluent andfor adjuvant.
Compositions may be administered by standard routes.
In general, the compositions may be administered by
the parenteral Intravenous, intraspinal, subcutaneous
or intramuscular), oral or topical route.
Administration may be systemic, regional or local.
The  28 particular route of administration to he used
in any given circumstance will depend on a number of
factors, including the nature of the condition to be
treated, the severity and extent of the condition,
the required dosage of the particular compound to be
delivered and the potential side-effects of the
compound.      In general, suitable compositions may
be prepared according to methods which are known to
those of ordinary skill in the art and may include a
pharmaceutically acceptable diluent, adjuvant and/or
excipient. The diluents, adjuvants and excipients
must be 'fficceptablel in terms of being compatible
with the other ingredients of the composition, and
not deleterious to the recipient thereof. toExamples
of pharmaceutically acceptable carriers or diluents
are demineralised or distilled water; saline
solution; vegetable based oils such as peanut oil,
safflower oil, olive oil, cottonseed oil, maim oil,
sesame oils such as peanut oil, safflower oil, olive
oil, cottonseed oil, maize oil, sesame oil, arachis
oil or coconut oil; silicone oils,. including
polysiloxanes, such as methyl polysiloxane, phenyl
polysiloxane and meihylphenyl is polysolpoxane;
volatile silicones; mineral oils such as liquid
paraffin, soft paraffin or sgualane; cellulose
derivatives such as methyl cellulose, ethyl
cellulose, carboxyrnethyleellulose, sodium
carboxymethylcellulose or
hydroxypropylmethylcelluloie; lower alkanols, for
example ethanol or iso-propanol; lower aralkanolei
lower OolYalWelle glycols or lower allryffine
glycols, for example polyethylene glycol,
polypropylene grycol, ethylene glycol, propylene
glycol, 1,9butylene glycol or glycerin; fatly acid
esters such as isopropyl palmitate, isopropyl
myristate or ethyl abate; polyvinylppridone; agar;
carrageenan; gum tragacanth or gum acacia, and
petroleum jelly. Typically, the carder or carriers
will torn from 10% to 99.9% by weight of the
compositions. The compositions of the invention may
be in a form suitable for administration by 25
injection, In the form of a formulation suitable for
oral ingestion (such as capsules, tablets, caplets,
elixirs, for example), in the form of an ointment,
cream or lotion suitable for topical administration,
in a form suitable for delivery as an eye drop, in an
aerosol fonn suitable for administration by
inhalation, such as by intranasal Inhalation or oral
inhalation, in a form suitable for parenteral
administration, that Is, subcutaneous, intramuscular
or intravenous 30injection.      For administration
as an injectable solution or suspension, non-toxic
parenterally acceptable diluents or carders can
include, Ringer's solution, isotonic saline,
phosphate buttered saline, ethanol and 1,2 propylene
glycol. 



29      Some examples of suitable carriers, diluents,
excipients and adjuvants for oral use include peanut
oil, liquid paraffin, sodium carboxymethylceilulose,
methylcellulose, sodium alginate, gum acacia, gum
tragacanth, dextrose, sucrose, sorbitol, mannitol,
gelatine and        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 Maryl distearate which delay
disintegration.      Adjuvants typically include
emollients, emulsifiers, thickening agents,
preservatives, bactericides and buffering agents.
Solid forms for oral administration may contain
binders acceptable in human and to  veterinary
pharmaceutical practice, sweeteners, disintegrating
agents, diluents, flavourings, coating agents,
preservatives, lubricants and/or time delay agents.
Suitable binders include gum acacia, gelatine, corn
starch, gum tragacanth, soditin alginate,
carboxymethylcellulose or polyethylene glycol.
Suitable sweeteners include sucrose, lactose,
glucose, aspartame or saccharine. Suitable
disintegrating agents Include corn 15  starch,
methylcellulose, polyvinylpyrrolidone, guar gum,
xanthan gum, bentonite, alginic acid or agar,
Suitable diluents include lactose, sorbitol,
mannitol, dextrose, kaolin, cellulose, calcium
carbonate, calcium silicate or dicalcium phosphate.
Suitable flavouring agents include peppermint oil,
oil of wintergreen, cherry, orange or raspberry
flavouring. Suitable coating agents Include polymers
or copolymers of acrylic acid and/or methacrylic xe
acid and/or their esters, waxes, fatty alcohols,
zein, sheffac or gluten. Suitable preservatives
include sodium benzoate, vitamin E, alpha-tocopherol,
ascorbic acid, methyl paraben, privyl paraben or
sodium bisulphite. Suitable lubricants include
magnesium stearate, stearic acid, sodium oleate,
sodium chloride or talc. Suitable time delay agents
include glyceryl monosVArate or glyceryl distearate.
25Liquid ions for oral administration may contain, in
addition to the above agents, a liquid carrier.
Suitable liquid carriers include water, oils such as
olive oil, peanut oil, sesame oil, sunflower oil,
safflower oil, arachis oil, coconut oil, liquid
paraffin, ethylene glycol, propylene glycol,
polyethylene glycol, ethanol, propanol, isopropanol,
glycerol, fatty alcohols, triglycerides or mixtures
thereof. soSuspensions for oral administration may
further comprise dispersing agents and/or suspending
agents. Suitable suspending agents include sodium
carboxymethylcellulose, methylceffulose,
hydroxypropylmethyl-cellulose,
poly-vinyl-pyrrolidone, sodium alginate or acetyl
alcohol. Suitable dispersing agents include lecithin,
polyoxyethylene esters of fatty  30 adds such as
stearin add, polyoxyethylene sorbitol mono- or
di-oleate, -stearate or - laurate, poiyoxyethylene
sorbiban mono- or di-oleate, -stearate or -laurate
and the like.      The emulsions for oral
administration may further comprise one or more
emulsifying agents. Suitable emulsifying agents
include dispersing agents as exemplified above or s
natural gums such as guar gum, gum acacia or gum
tragacanth.      Methods for preparing parenterally
administrable compositions are apparent to those
skilled in the art, and are descnbed in more detail
in, for example, Remington's Pharmaceutical Science,
15th ed., Mack Publishing Company, Easton, Pa.,
hereby incorporated by reference herein. toThe
topical formulations of the present invention,
comprise an active ingredient 



. together with one or more acceptable carriers, and
optionally any other therapeutic ingredients.
Formulations suitable for topical administration
Include liquid or semi-liquid preparations suitable
for penetration through the skin to the site of where
treatment is required, such as liniments, lotions,
creams, ointments or pastes, and drops suitable for
isadritinistration tome eye, ear or nose.      Drops
according to the present invention may comprise
sterile aqueous or oily solutions or suspensions.
These may be prepared by dissolving the active
ingredient in an aqueous solution of a bactericidal
and/or fungicidal agent ancVor any other suitable
preservative, and optionally including a surface
active agent. The resulting solution may 20 then be
clarified by titration, transferred to a suitable
container and sterilised. Sterilisation may be
achieved by: autoclaving or maintaining at 90G-1006C
for half an hour, or by filtration, followed by
transfer to a container by an aseptic technique.
Examples of bactericidal and fungicidal agents
suitable for inclusion in the drops are
phenylmercuric nitrate or acetate (0.002%),
benzalkonium chloride (0.01%) and chlorhexidine
acetate zs(04)1%). Suitable solvents for the
preparation of an oily solution include glycerol,
diluted alcohol and propylene glycol.      Lotions
according to the present invention include those
suitable for application to the skin or eye. An eye
lotion may comprise a sterile aqueous solution
opflonally containing a bactericide and may be
prepared by methods similar to those described above
30 in relation to the preparation of drops. Lotions
or liniments for application to the skin may also
include an agent to hasten drying and to cool the
skin, such as an alcohol or acetone, and/or a
moisturiser such as glycerol, or oil such as castor
oil or arachis oil.      Creams, ointments or pastes
according to the present invention are semi-solid
formulations of the active ingredient for external
application. They may be made by mixing  31 the
active ingredient in finely-divided or powdered form,
alone or in solution or suspension in ari 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 natural origin
such as almond, corn, arachis, castor or olive oil;
wool fat or its derivatives, or a fatty acid such as
stead or oleic acid together with an alcohol such as
propylene glycol or macrogols.      The composition
may incorporate any suitable surfactant such as an
anionic, cationic or non-ionic surfactant such as
sorbitan esters or poryoxyethylene derivatives
thereof. Suspending agents such as natural gums,
cellulose derivatives or inorganic materials such
10as silicaceous silicas, and other ingredients such
as lanolin, may also be included.       The
compositions may also be administered in the form of
liposomes. Liposomes are generally derived from
phospholipids or other lipid substances, and are
tanned by mono- or multi-lamellar hydrated liquid
crystals that are dispersed in an aqueous medium. Any
non-toxic, physiologically. acceptable and
metabolisable lipid capable of forming 15 liposomes
can be used. The compositions In liposome form may
contain stabilisers, preservatives, exciplents and
the like. The preferred holds are the phospholipids
and the phosphatidyl cholines (lecithins), both
natural and synthetic. Methods to forrn liposomes are
known in the art, and in relation to this specific
reference is made to: Prescott Ed., Methods in Cell
Biology, Volume XIV, Academic Press, New York, N.Y.
(1976), p. 33 et 20Seq.) the contents of which is
incorporated herein by reference.       The
compositions may be conjugated to an army of
polyethylene glycol (PEG) derivatives. The addition
of PEG to proteins (PEGylation) is a well established
method for decreasing the plasma clearance rates of
proteins, thereby increasing their efficacy (Mucci of
at., 1991, Adv. Drug Del Rev. 6:133). Additional
benefits of PEGylation may include, 25 greater
stability of proteins, decreased lmmunogenicity,
enhanced solubility and decreased susceptibility to
proteolysis (Sheffield W. 2001, Curt Drug Targets
Cardlovasc Haematol Otani. 1:1-22). PEG molecules
contain the basic repeating structure of -
(OCH5CH2)n-OH and are classified into groups
according to their molecular weight. PEG derivatives
are conjugated to proteins to increase their
hydrodynamic radius and in 30general, their Increase
in half-life is directly related to the size of the
PEG chain attached (Sheffield W. 2001, Curt Drug
Targets Cardiovasc Haematol Disord 1:1-22).      The
compositions may also be administered In the form of
microparticles. Biodegradable microparticles formed
from polylactide (PA), polylactide-co-glycolide
(PLGA), and epsilon-caprolactone (g-caprolactone)
have been extensively used as drug  



32 carriers to increase plasma half life and thereby
prolong efficacy (R. Kumar, M., 2000, J Phami
Pharmacout Sci. 3(2) 224-268). 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
ssubcutaneous injection, intravenous Injection and
inhalation.      The compositions may incorporate a
controlled release matrix that is composed of sucrose
acetate isobutyrate (SA113) and organic solvent or
organic solvents mixture. Polymer additives may be
added to the vehicle as a release modifier to further
increase the viscosity and slow down the release
rate. SAII3 is a well known food additive. Ills a re
very hydrophobic, fully esterif Led sucrose
derivative, at a nominal ratio of six isobutyrate to
two acetate groups. As a mixed ester, SAIB does not
crystallize but exists as a clear viscous liquid.
Mixing SAIB with a pharmaceutically accepted organic
solvent such as ethanol or benzyl alcohol decreases
the viscosity of the mixture sufficiently to allow
for injection. An active pharmaceutical ingredient
may be added to the SAS delivery vehicle is to form
SAII3 solution or suspension formulations. When the
formulation is injected subcutaneously, the solvent
diffuses from the matrix allowing the SAIB-drug or
SAS-drugpolymer mixtures to set up as an in situ
fanning depot.      For the purposes of the present
invention molecules and agents may be administered to
subjects as compositions either therapeutically or
preventively. In a 20 therapeutic application,
compositions are administered to a patient already
suffering-from a disease, in an amount sufficient to
cure or at least partially arrest the disease and its
complications. The composition should provide a
quantity of the molecule or agent sufficient to
effectively treat the patient. The therapeutically
effective dose level for any particular patient will
depend upon a 25 variety of factors including: the
disorder being treated and the severity of the
disorder; activity of the molecule or agent employed;
the composition employed; the age, body weight,
general health, sex and diet of the patient; the time
of administration; the route ot administration; the
rate of sequestration of the molecule or agent the
duration of the treatment drugs used in combination
or coincidental with the treatment, together with
other 30 related factors well known in medicine.
One skilled in the art would be able, by routine
experimentation, to determine an effective, non-toxic
amount of agent or compound which would be required
to treat applicable diseases and conditions.  33
Generally, an effective dosage is expected to be in
the range of about 0.0001mg to about 1000mg per kg
body weight per 24 hours; typically, about 0.001mg to
about 750mg per kg body weight per 24 hours; about
0.01mg to about 500mg per kg body weight per 24
hours; about 0.1 mg to about 500mg per kg body weight
per 24 hours; about 0.1mg to about 250mg per kg body
weight per 24 hours; about 1.0mg to about 250mg per
kg body weight per 24 hours. More typically, an
effective dose range Is expected to be in the range
about 1.0mg to about 200mg per kg body weight per 24
hours; about 1.0mg to about 100mg per kg body weight
per 24 hours; about 1.0mg to about 50mg per kg body
weight per 24 hours; about 1.0mg to about 25mg per kg
body weight per 24 hours; about 5.0mg to about 50mg
io per kg body weight per 24 hours; about 5.0mg to
about 20mg per kg body weight per 24 hours; about
5.0mg to about 15mg per kg body weight per 24 hours.
Alternatively, an effective dosage may be up to about
500mg/m2. Generally, an effective dosage is expected
to be in the range of about 25 to about 500mglin2,
preferably about 25 to about 350mg/m2, more
preferably about 25 to about 300mg/m2, still more is
preferably about 2510 about 250mg/m2, even more
preferably about 50 to about 250mg/m2, and still even
more preferably about 75 to about 150mcfm2.
Typically, in therapeutic applications, the treatment
would be for the duration of the disease stale.
Further, it will be apparent to one of ordinary skill
in the art that the optimal quantity and spacing of
individual dosages will be determined by the nature
and extent of the disease state being treated, the
form, route and situ of administration, and the
nature of the particular individual being treated
Also, such optimum conditions can be determined by
conventional techniques. It will also be apparent to
one of ordinary skill in the an that the optimal
course of 25 treatment, such as, the number of doses
of the composition given per day for a defined number
of days, can be ascertained by those skilled in the
art using conventional course of treatment
determination tests.     Embodiments of the invention
also contemplate the administration of a
polynucleotide encoding Cpn10. In such situations the
polynucleotide is typically operably 



o linked to a promoter such that the appropriate
polypeptide sequence is produced following
administration of the polynucleotide to the subject.
The polynucleotide may be administered to subjects in
a vector. The vector may be a plasmid vector, a viral
vector, or any ether suitable vehicle adapted for the
insertion of foreign sequences, their introduction
Into suleryotic cells and the expression of the
introduced sequences. Typically the vector  34 is a
eukaryotic expression vector and may include
expression control and processing sequences such as a
promoter, an enhancer, ribosome binding sites,
polyadenylation signals and transcription termination
sequences. The nucleic acid construct to be
administered may comprise naked DNA or may be in the
form of a composition, together with one or more
pharmaceutically acceptable seniors.       Those
skilled in the art will appreciate that in accordance
with the methods of the present invention Cpn10
polypeptides of the invention may be administered
alone or in conjunction with one or more additional
agents. For example, a Cpn10 polypeptide of the
invention may be administered together with one or
more agonists capable of stimulating a ro TLR
receptor such as TLR4. Additionally, the present
invention contemplates combination therapy using
Cpn10 polypeptides of the invention in conjunction
with other therapeutic approaches to the treatment of
diseases and disorders. For example, Cpril0
polypeptides may be useful in the treatment of viral
diseases which are responsive to therapy with Type I
interferons such as IFNti or !ENG, and Cpn10
polypeptides of the invention may be used in
isconjunction with ;Rip in the treatment of
autoirnmune diseases such as multiple sclerosis.
For such combination therapies, each component of the
combination therapy may be administered at the same
time, or sequentially in any order, or at different
times, so as to provide the desired effect
Alternatively, the components may be formulated
together in a single dosage unit as a combination
product. When administered separately, it may be 20
preferred for the components to be administered by
the same route of administration, although It is not
necessary for this to be so.      The present
invention Will now be described with reference to
specific examples, which should not be construed as
in any way limiting the scope of the invention. 23
Examples Example 1: Genetic parameters used for the
production of Cpnl 0 polypeptides          Table 2
describes the genetic parameters, specifically the
expression systems, (i.e. 30 plasmid names,
antibiotic selection and host cells) used for the
production of the Copia polypeptides listed below,
35    Table 2. Description of genetic nominators for
the production of The Cpn10 olvoeofldes Cpn10
polypeptide Plasmid Name Production System Ala-Cpn10
Ala-Cpn10_pPL550 



XL1-Blue cells with 01_650 AmpR X-Cpni0
X-Cpn10,_pPL560 X11-Blue cells with pPL550 AmpR
AM-Cpn10-Arnt Ala-CpnlO-Aml_pPL550 XL1-Blue cells
with pPL550 AmpR Ala-Cptt10- Otani Ala-Con10-
Ansof_pPL660 XL1-Blue cells with pPL650 AmpR
Aht-Cpn10-3- baud Ala-0pn1043- barrel_pET23a
BL21(DE3)STAR cells with pEr23a AmpR Gly-Cpn10
Gly-Cpn10 _pET30a BL21(DE3)STAR cells with pET30a
KaaR GreES GroES_pET11a 81.21(DE3)STAR cells with
pET1 Is AcnpR Ala-Cpn10-3F1 Ala-Cpn10-1Fl_pPL550
XL1-Blue cells with pPL650 AmpR .A1a-Cpul0-111 



Ala-Cpn10-111_pPL560 XL1-Blue cells with p14550 AmpR
Ala-Cpn10- BEB-ollis Ala-Cpn10-EEE-cHi3 JET2aa
BL21(063)STAR cells with pET23a Amon Ala-Opulo-eflis
Ala-Cpn10-cHis_pET23a 81.21(0E3)STAR cells with
pET23a AmpR Opn10-NtemES Cpn10-NtermES _pET23a
5121(DE3)STAR cells with pET23a _AmpR  Example 2:
Process for producing Cpnl 0 polypeptidas 5To further
define the production process of Cpn10, Ala-Cpn10 Is
exemplified below with regard to the production
process.      Firstly, a heat-inducible expression
plasmid encoding human Cpn10 with an additional
N-terminal alanine residue (Ala-Cpnl 0 pPL550) was
obtained horn SoModevilla-Torres etal. (2003, Prof.
B. Puri 32:276-287). Then, the plasmid vector to was
transformed into the E. colt strain X11-Blue
(Stratagene), and a master cell bank was established
from a single selected done.     Ala-Cpn10 was then
produced In E. colt essentially as described by Ryan
of it (1995, J Biol Chem 270: 22037-22043). in
addition, the material that did not itel Macro-  36
Prep High Q (Storied) was further purified by
S-Sepharose and then Gel-Filtration (Superdex 200,
Amersham Biosciences). Purified Cpn10 in a 50 mM
'Iris-HCI (pH 7.6) and 150 mM NaCI buffer, was
filtered through an Acrodisc with a 0.2 Mtn Mustang E
membrane according to the manufacturer's instructions
(Pall Corporation, Ann Arbor, ML Cat No. MSTG5E3) to
remove residual endotoxins and was stored at -70C.
The Pa of Cpn10 was determined to be >99% by SOS-PAGE
Aliquots were thawed once prior to use.      Most of
human Cent 0 polypeptides showed the same molar
activity as E. cell GroES in GroEL-rnediated
rhodanese refolding assays (Brinker et aL,2001, Cell,
107 223- io 233) (data not shown). [PS contamination
of Cpn10 was determined by the Llmulus Amebbcyte
Lysate assay (BioWhittaker, VVelkersVille, MD) to be
<0.03 Eli/mg of purified Cpn10 protein. 



The authenticity of Cpri10 polypeptides obtained from
the production process as described above was
assessed on a batch by batch basis by mass
spectrometry. As is shown in table 3 below the
predicted and calculated masses are In agreement.  37
Table 3: Mass Spectrometry Data and Theoretical pl
for Cprrt0 polypeptides, Cita/ polypeptides Predicted
mass (Da) Calculated mass (Pa) Ala-quill) 10871.5
10871.6  108713 10873,0 X-Cpn10 108003 10799.3
Ala-Cpn10-frail 9200.6 9200.0 Ala-Cpul Onaroof 102012
10202.0 



Ala-Cpn10-f3-barrel 8530.8 8531.0 Gly-Cpn10 10857,5
10857.0 GroES 10386.9 10386.0 Ala-Cpn10-1141 10887.5
10885.8 Ala-Cpn10-111 10853,5 10851.9
A1a-Cpn10-EEPrellis 11966.5 11966.0 Ala-Cpn10-eilis
11936.7 11936.0 Cpn10-NtermES 10295.9 



10295.0         Examples: RAW264-HIV-LTR-LUC bioassay
to determine immunomodulatory 5activity Cpra 0
potypeptides      Immunomodulatory activity of Cpn10
polypeptides were tested using the RAW264- HIV-L7R
luciterase bioassay essentially as described in
International Patent Application No
PCT/AU2005/000041. This assay, in the presence of
lipopolysaccharide ([PS), measures the ability of
Cpn10 or the variant, mutant or derivative thereof to
modulate tosignalling from the Toll-like receptor
T124.      RAW264-111V-LTR-LUC cells were cultured hi
the presence of G410 (200 mg/ml) for 5 days after
recovery from liquid nitrogen and grown as suspension
cultures in 75 0m2 flasks (Greiner Labortechnik,
Frickenhausen, Germany). RAW264-HIV-LTR-LUC cells
were disaggregated by repeated pipetting and plated
at 2.5 x 105 cells/ well in 24-well  38 plates and
incubated overnight (37oC and 5% CO2). Crude LPS from
E cell (Cat No. L6529, Strain 05525, Sigma) and
ultra-pure LP8 from E.coll (Cat. No. tirl-peips,
Strain 0111:84, Invivogen) were dissolved in sterile
distilled water and stored at 4oC in glass vials at 1
mg/m1 or 5 mg/m1 respectively. Immediately prior to
use, the solution was 5 vigorously vortexed before
aliquots were taken. Coal 0 was pre-incubated with
cells for 2 Ii prior to the addition of LPS at the
indicated concentrations. Following a further 2 h
incubation, the adherent cells were processed for the
luciferase assay (Luciferase Assay System, Promega,
Madison, WI). Luciferase activity was measured using
either a Turner Designs Luminometer TD 20/20 (FLU) or
a Perkin-Elmer Wallace Victor 2 Multilabel to Counter
(CPS). Example 4: Analysis of co-chaperone activity
for Cpn10 polypeptidas using an in vitro
GroEL-mediated rhodanese refolding assay The ability
of Cpn10 polypeptides to act as molecular chaperones
and fold proteins 15 in conjunction with GroEL was
determined by assaying for rhodanese Molding in vitro
utilising a method adapted from Weber F. and
Hayer-Hartl MX. (ChaperonIn Protocols, Ed Schneider
C., Humana Press inc. , 2000, p117-126). Native
bovine rhodanese (30 pM, SIGMA) was denatured in 20
mM MOPS-KOH (p1-17.5), 100 mM XI and 20 mM MgCla
(buffer A) containing 5M Guanidine 11C1 and 8 mM DTT
then subsequently diluted 20 (75-fold) from
denaturant into better A containing GroEL (400 nM),
such That the final concentration of rhodanese was
400 nM, GroEL rapidly and stably binds denatured
rhodanese (D-Rho) whereas M buffer alone, D-Fiho
mis-folds and aggregates (ie inefficient spontaneous
refolding). The addition of Cpn10 (see below) and ATP
(20.6 mM) to 



preformed, stable complexes of GroEL-bound Modanese
permits efficient refolding to 25 proceed. In the
absence of Conl 0, the addition of ATP causes D-Flho
to cycle on and off GroEL in a folding incompetent
manner leading eventually to misfolding and
aggregation (this reaction serves as a suitable assay
blank). Each folding reaction has a total volume of
290 pi., at specific time points (ie 0, 15, 30, 45,
60, 75, 90 mins) 301.11. aliquots are removed and
combined with 7014. of rhodariese activity assay
mixture (57.1 mM KliPO4 30 (pHM), 71.4 mM ED7'A, 71.4
mIVI Na thiosuffate and 71,4 mM KCN) for 6 min. Prior
to the initiation of refolding reactions with Al?, a
30 pi aliquot is taken as a 1=0 min of  refolding
time point. EDTA within the rhodanese activity assay
mixture chelates Mg a ions, which prevents GroEL
binding ATP, the result is an immediate stopping of
the folding  39 reaction. Subsequently, rhodanese
activity is stopped after 6 min by the addition of 50
ill of 15% (v/v) formaldehyde (final concentration 5%
v/v).      Rhodenese catalyses the formation of
thiooyanide (tRhodanicr) from thiosulfate and
cyanide. Thiocyanide is easily detected
colourimetrically (Absorbance 450nm) by the formation
of its red iron complex in the presence of Ferric
Nitrate. Rhodanese activity measurements (150 AL) are
developed by the addition of 150 it of Ferric Nitrate
reagent (164.5 mM ferric nitrate and 92% vlv nitric
acid). Rhodanese activity measurements are read at
A450rim In 96 well microplates. A typical rhodanese
folding reactions follow an exponential incline in
rhodanese io activity (to folded rhodanese) with time
to a maximum yield of folded rhodanese. At constant
amounts of GroEL (400nM) and rhodanese (400nM), a
linear relationship is observed (between rhodanese
activity and fime) with increasing amounts of Cpnl 0
until an equal molar concentration of Cpn10 (/mer) to
GreEL (14mer) is reached (ie 400 nM). At
concentrations of Cpn10 above 400 nM, the increase in
rhodanese activity rapidly reaches Is a maximum. The
assay consists of five standards (in duplicate) and
test samples (in duplicate). The concentrations of
Genie standards are 0 nM, 140 nM, 260 nM, 280 nM and
360 OS. Rhodanese activity (le Cpnl 0 activity)
measurements from the 30,45, 60, 75 and 90 min time
points are averaged. The OnM Cpnl 0 standard serves
as a suitable measurement of the assays' background
activity; therefore the absorbance value for the 20
OnM Cpn10 standard is subtracted from all other
calculated absorbance values (or activity values).
Following background correction, the absorbance value
for the 280 nM Cpnl 0 standard is nominated as 100%
activity and all other absorbance values are
converted to a relative % activity based on the 100%
standard. Outlier data points are removed by
comparison of duplicate measurements, >30% deviation
between duplicates Is considered 25 unacceptable,
Utilizing the acceptable data a linear calibration
curve Is generated with five standard concentrations
0 nM Cpn10 (0 % Activity), 140 nM Cpn10 (BO %
Activity), 250 nM Cpril 0 (89.3 % Activity), 280 nM
Cpn10 (100% Activity) and 350 nM Cpn10 (125 %
Activity). Rhodanese activity (le Cpn10 activity) is
plotted against Cpn10 concentration. For correction
of assay bias, the % activity values from the test
samples are recalculated 30using the equation
generated from the linear cailbration curve.
Concentrations of chaperonins are calculated using
the oligemerio molecular weights (MW) of the proteins
while thodanese is calculated using the monomeric MW;
Le E coil GroEL 14 mer (SwIssProf P06139) 800,766.4
g/mol, Human Cpn10 7 mar  40 



(SwissProt Q04934) = 76,100.5 g/mol and Bovine
rhodanese 1 wier (SwisProt P00586). 33,164.6 g/mot.
Table 4 shows the refolding activity of the Cpn10
polypeptides on a batch by batch basis and calculated
as a percentage of Ala-Cpn10 activity, Table 4:
Refolding Activity of Gpn10 polypeptides Cp3a10
Polypeplides Refoklitig activity eh of Ala-Cpn10)
Ala-Cpxx10 100  100 X-Cpal0 105 Ala-Con10-Aral 0
Ala-Con10-Aroof 58 Ala-Con10-p-batel 0 Gly-0O210 107
GroES 109 Ala-Con10-WI 1.14 



Ala-Cpn10-11i 41 Ala-Cpn10-BEE-alis 0 Ala-Con10-alis
40 epolO-NtennES 12  Example 5- E. ooli GroES does
not inhibit LPS-mediated fIRRTR activation
Recombinant El col/ GroES was purified and shown to
be essentially free of io endotoxin contamination
0.14 ELI/mg (see Figure 3K). Purified GroES was
tested in the RAW264.7-HIV-LTII-LUC inhibition way
side by side with Ala-Cpn10 as described above. As
shown in Figure Z GroES did not inhibit LPS-Induced
activation of HIV-LTR at any of the tested
concentrations (25 - 100 pg4m1). These results
confirm that the immunomodulatory activity observed
for Cpn10 is a real and significant biological
effect. Is Example Cr Construction of human Cpnl 0
mutants Ve-specif ic mutants of IMLEs-2s      The
hydrophobic (ML moiety (residues 23-26) of the mobile
loop region was mutated to after the strength of
interaction between Cpn10 and Cprt60 (see Table 1).
(ML zo was rep laced with the charged tripeptide EEE
which is predicted to perturb interaction with Cpn60,
(ML was also mutated to either HI or IF moieties both
which are predicted to increase hydrophobicity and
thereby potentially strengthen the interaction of
Cpnl 0 with Opine. An SOS-PAGE gel showing
purification of Ala-Con10-EEE-cHis, Ala-Girl0AI and
is presented in Figures 30, E and F.  41
Ala-Cpn10-III, Ala-Cpn10-1F1 and Ala-Cpri10-EEE-cHis
were generated by Quick Change Site-Directed
Mutagenesis (Stratagene) according to the
manufacturers instructions utilising the
comPtimentary pairs of pruners as set forth in table
1. For AlaCpn10-HI and Ala-Cpn10-IFI, the
Ala-Cpn10_pPL550 plasmid was used as the DNA 5
template. For Ala-Con10-EEE-cHis, the
Ala-Cpn10-cHis_pET23 plasmid was used as the DNA
template (see below). Ala-Cpni0 



The amino acid sequence predicted to comprise
Ala-Cpn10 is set forth In SEC ID NO:21. A synthetic
DNA sequence encoding Ala-Cpn10 (SEQ ID N0:22) was
insetted to into the pPL550 plasmid at the Nod and
EcoRI sites (Somodevilla-Torres et at., 2003, Prot
Exp. Pug 32: 276-287). An SDS-PAGE gel showing
purification of Ala-Opn10 batch CH001 and CH003 is
presented In Figure SA and 13 respectively.
Ala-Cpn10-cHis The amino acid sequence predicted to
comprise Ala-Cpn10-cl-lis is set forth in SEQ 15 ID
N0:41. A synthetic DNA sequence encoding
Ala-Cpn10-cliis (SEQ ID N0:42) was prepared by
insertion of the Ala-Cpn10 DNA sequence (SEQ ID NO22)
minus the stop avian into the pET23a plasmid
(Novagen) at the Ndel and Xhol sites. The cloning
enables a C-terminal hexahistidine tag to be present
on Ala-Cpn10. An SDS-PAGE gel showing purification of
Ala-Cpn10-cHis is presented in Figure 3D. zo
Ala-Cpn10-Amt      16 amino acids were deleted from
the mobile loop region (SEQ ID NO:12) of Cpn10 to
generate the 86 amino acid variant designated
Ala-Cpn10-aml (SEQ ID NO: 24). A synthetic DNA
sequence encoding Ala-Cpn10-Mil (SEQ ID NO: 25) was
inserted into the pPL550 plasmid at the NM and Ecoill
sites (Somodevilla-Torres etal., 2003, Prot Exp. 25
Petit 32:276-287). As the mobile loop Is situated In
the middle of the Cpnl 0 polypeptide chain, two
residues (one at either end) of the mobile loop were
retained to join the N-terminal fragment with the
C-terminal fragment and ensure proper folding and
assembly of the heptamer. An SDS-PAGE gel showing
purification of Ala-Cpn10-Aml Is presented in Figure
. 30. Partial glutaraidehyde cross-linking of
Ala-Cpn10-Aml (Figure 31-I, lane 2) shows 7 distinct
bands on sliver stained 412% SDS-PAGE gel, confirming
the heptameric structure of the molecule. An amount
of 580 pg of Ala-Cpn10-Aml in PBS (pH 7.4) was
Incubated with 0.01 % (w/w) glutaraldehyde (APS) In a
total volume of 300 p1 at 25 0 for 30 min. Reactions
were quenched by the addition of 15 pi of 2M Dis-H01
(pH 8.0). An  42 aliquot of 100 pi of the reaction
mixture was resolved on a Superclex 290 HR 10130 (GE
Siosciences) size exclusion column in phosphate
buffered saline (PBS) at a flow rate of 0.5 ml Si-'.
The peak eluting at the same retention time as the
non-cross-finked Opn10 ofigomer was collected in two
0.5 ml fractions and subsequently analysed by
SOS-PAGE 5and silver staining. Ala-Goole-drool      7
amino acids were deleted from the 13-hairpin region
(SEQ ID NO:13) to generate the 95 amino acid variant
designated Ala-Cpn10-Aroof. A synthetic DNA sequence
encoding Ala-Opn10-Aroof (SEQ ID NO:27). was inserted
into the pPL550 plasmid at the to Wool and Eco141
sites (Somodevilla-Torres et al., 2003, Piot Exp.
Purl 32; 276-287). The amino acid sequence of
Ala-Cpnt 0-Aroof is set forth in SEQ ID N0:26.
Further, the polynucleotide encoding this polypeptide
is set forth in SEQ ID NO27. An SOS-PAGE gel showing
purification of Ala-Cpn10-Aroof is presented in
Figure 31. Ala-ConlOp-barrel isThe amino acid
sequence predicted to comprise Ala-Cpn10-p-barrel is
set forth in 



SEQ ID NO:28. An SOS-PAGE gel showing purification of
Cpn10-p-barrel is presented in Figure 3D. A synthetic
DNA sequence encoding Ala-Cpn10-J3-barrel (SEQ ID
NO:29) was insetted into the pPL550 plasmid at the
Nopi and Ecolll sites (SomodevIlla-Torres et at,
2003, Mot. Exp. Purl. 3t 276-287). An SOS-PAGE gel
showing purification of AlaaPn10-13-barrel is
presented in Figure Si. G'-Cpn10      The amino acid
sequence predicted to comprise Gly-Cpn10 is set forth
in SE() tD NO:30. A synthetic DNA sequence encoding
Gly-Cpn10 (SEQ ID ('10:31) was inserted Into the
pET30a plasmid. An SOS-PAGE gel showing purification
of Gly-Cpn10 is 25 presented in Figure 3N. X-Cpn10
The amino acid sequence predicted to comprise X-Cpn10
is set forth in SEQ ID N0:23. A synthetic DNA
sequence encoding X-Cpn10 (5E0 ID 140:44) was
inserted into the pPL550 plasmid at the Root and
EcoRI sites (Somodevilia-Torres et aL, 2003, Prot. o
Exp. Put/f. 32: 276-287). An SOS-PAGE gel showing
purification of X-Cpn10 is presented in Figure 3M.
GroES      The amino acid sequence predicted to
comprise E. coil GroES (SwissProt P05380) is set
forth in SEQ ID 140:11. A synthetic DNA sequence
encoding GroES (SEQ  43 ID NO:34) was inserted into
the pET11 a plasmid. An SIDS-PAGE gel showing
purification of GroES is presented in Figure 3K.
Cpn10-NtormES The amino add aequence predicted to
comprise Cpn10-NtermES is set forth in 5 SEC ID
NO:14. The Cpn10-NtermES protein was made by
replacing residues 1- AGQAPTIKFL-9 of human X-Cpn10
(SEQ ID NO23) with residues 1-MNIFI4 of E.coli GroES
(SEQ ID N0:11). A synthetic DNA sequence encoding
Cpn10-NteratES (SEQ ID N0:43) was inserted into the
pET23a piasmid. An 81)5-PAGE gel showing purification
of Cpn10-NtennES ii presented in Figure 31.. to
Example?- Activity of IML tripeptide mutants of Cpn10
Mutants of the IML tripeptide of the mobile loop
(crucial to interaction with Cpn60 and therefore to
protein folding) were generated to either perturb or
strengthen the interaction of the mobile loop with
Cpn60 (see Example 6). 15The Ea mobile loop Ala-Cpn10
mutant protein (Ala-Cpn10-EEE-cilis) abolished the
ability of Cpn10 to function with GroEl. (Emil
Cana()) during the process of rhodanese refolding in
vitro, while the III and IFI mutants remained active
(see Table 3).      The results indicate that the
affinity of Ala-Cpri10-EEE-cHis for GroEL is indeed
significantly reduced. In contrast to the protein
folding assay, the RAW264.7-111V-LTR- 20 LUG
inhibition assay demonstrated that all tripeptide
mutants (including Ala-Cpn10-cHis) are able to
modulate TLR4 signalling, with activity similar to
the Ala-Cpnl 0, indicating that the mobile loop (and
therefore Cpn60) is not important for this
immunomodulatory activity of Cpn10 (see Figures 48,
D, F and H). 25Example S- A1a-Cpn10-Arn1 does not
cooperate with GroEL in rhodanese refolding 



To confirm that the mobile loop region (and therefore
Conan) is not required for immunomodulatory activity,
16 amino acids were deleted from the mobile loop
region (SKI ID N0:12) to generate the 86 amino acid
variant designated Ala-Cpn10-Ami (see Example 6). The
amino acid sequence of Ala-Cpn10-Aml is set forth in
SEQ ID N0:24. 30  Ala-Cpn10-Aml was tested for its
ability to function productively with GroEL (Ecoli
Cpn60) in the process of rhodanese refolding. As a
positive control, Ala-Cpnl 0 was included in the same
assay and resulted in an activity of -100% (see table
3). The activity of Ala-Opn10-Mil was measured as -0%
activity, indicating that it does not interact with
GroEL and therefore cannot function as a co-chaperone
during the process of protein  44 folding. Both the
Ala-Cpn10 and Ala-Cpn10-Aml polypeptides were tested
at equal molar concentration. Example 9-
Ala-Cpn10-And inhibits LPS-induced activation of HIV
LTR:      Ala-Cpn10-aml was tested using the
RAW264.74HIV-LTR-LUC Inhibition assay side by side
with Ala-Cont 0. In this assay a luciferase reporter
is linked indirectly to NFic.13 signal transduction.
NFKB is the primary transcription factor Induced by
LPS. Luciferase activity Is measured as relative
light units (RLU) or counts per second (CPS)
depending on the instrumentation used. As shown in
Figures 5A and 56, Ala-Cpn10-Aml inhibited
LPS-induced activation of HIV-LTFI between the
concentrations of 1 and 100 jagfml. Although this is
a single assay, two replicate experiments were set up
on separate microthre plates and demonstrated the
same activity. In this data set, Ala-Con10-Mil
appeared to possess consistently greater inhibitory
activity as compared with Ala-Opn10. As described
above in Example 8, Ala-Cpn1 0-arni was not able to
function as a 15 co-chaperone for adEL in the process
of rhodanese refolding. However, when used in the
RAW264.7-HIV-LTR-LUC inhibition assay in the presence
of LPS, Ala-Cpnii) levels of activity of
Aia-Cpn10-Ami was observed. That is, Ala-Cpn10-Aml
dose-dependently inhibited WS-induced activation of
the HIV-LTFI reporter. These results dearly rule out
an involvement of Cpn60 in the ability of Cpnl 0 to
modulate 1LR4 signalling. Example 10- Ala-Cpn10-Aroof
inhibits LPS-induced activation of HIV LTR:      The
9-hairpin roof loop region (see Figure 1) of Cpn10
contains a net positive charge in mammals but
predominantly a net negative charge in bacteria (for
example as represented by E. con ercES).
intriguingly, bacteriophage 14 also contains a
specialised Cpnl 0 ($p31) that functions together
with E.coli area to fold the 14 major capsid protein
Gp23. Neither GroES nor Cpn10 can fulfil this
function. A major difference between Gp31 and
Cpn10/GroES Is that Gp31 completely lacks the roof
A-hairpin loop, possibly accounting for the unusual
function and abilities of Gp31 (Hunt ef aL, 1997,
Cell 90: 361- 371). 30To determine the contribution
of the roof A-hairpin region to Cpn10
immunomodulatory activity, 7 amino acids were deleted
from the 13-hairpin region (SEQ NO:13) to generate
the 95 amino acid variant designated Ala-Cpn10-Arocf
(see Example 6). The amino acid sequence of
Ala-Cpn10-Aroof is set forth in SEQ ID NO26.  WO
2007/025343PCT/AU2006/001278 45      Alatpn10-Aroof
was tested in the RAW264.7-HIV-LTR-LUC inhibition
assay in the presence of LPS, side by side with
Ala-Cpn10 and E.coli GroES. As shown in Figure 6,
Ala-Cpwl0-Aroof inhibited LPS-induced activation of
HIV-TLR between the concentrations of 50 and 100
pg/ml. Although this is a single assay, two replicate
experiments were set up on separate microtitre plates
and demonstrated the same activity. in this data set,
Ala-Comte-trod appeared to possess consistently 40%
of the activity of Ala-Cpn10. These results
demonstrate that modulation of TLR4 signalling by
Cpirl0 can occur in the absence of a functional roof
0-hairpin region of the molecule, toExample 11-
Ala-Cpn10-13-barrel mutant exhibits Immunomodulatory
activity    As a confirmation of the above data
deserted in Examples 9 and 10, the inventors
generated a human Ala-Cpn10 mutant which lacks both
the mobile loops and the 9-hairpin roof loops (termed
rAla-Cpn10-9-barreft; SEQ ID NO28; see Example 6).
Interestingly, the Afa-Cpn10-9-barrel mutant runs as
a slightly larger entity on gel filtration ts
chromatography compared with Ala-Cpn10 and the
Ala-Cpn10-Aml mutant. This may imply that the roof
helps to hold the subunits in a tightly bound
conformation. In comparison, the 'mobile loop
destabilises the heptamer leading to more efficient
disassembly; despite this the heptamer is
energetically more favoured than the disassembled
monomers. 20The Ala-Cpn10-9-banel polyp eptide was
tested in the RAW264.7-HIV-LTR-LUC inhibition assay
in the presence of LPS, side by side with Ala-Cpn10
and E.coll GroES. As shown in Figure 7, this mutant
displayed approximately 50% of the Ala-Cpn10 activity
In modulating TLR4 signalling, suggesting That
irnmunomodulatory activity may be partly contributed
to the 9-hairpin roof loops or might be attributed to
stability of the heptamer, 25 The results shown are
reflective of two Independent experiments. 



Example 12- Immunomoclulatory activity of an
N-terminal Cpn10 mutant The Cpn10 N-teiminus is known
to assist In targeting to the mitochondria! matrix
(following synthesis in the cytosol). However, while
most mitochondrial matrix proteins so bear a
cleavable N-terminal targeting sequence, the Cpn10
N-terminus is not cleaved indicating that it may have
a further function.     The Inventors have
investigated the ability of an N-terminal mutant of
human Cpn10 to modulate immune reactivity in era The
mutant tested (referred to herein as 'Crin10-
NtemiES") bears the N-terminal sequence MOT' from E.
coil GroES in place of the  human N-terminal sequence
HIVIAGIQAFRKFIL The amino acid sequence of Cpn10-
NtermES is provided in SEQ ID NO:14.      The
Cpn10-NtennES, showed only -12% of Ala-Cpn10 activity
in chaperone mediated rhodanese refolding (with
GroEL; see Table 3). It was however confirmed by gel
5 filtration chromatography that Cpn10-NtennES is a
heptamer with intact mobile loops for GmEL (41160)
binding (data not shown).       As shown in figure 8A
and 88, the Cpn10-NtermES mutant. lost the ability to
immunomodulate LPS-induced activation of HIV-TLR in
contrast to the activity observed with Ala-Col. This
indicates that the N-terminus of Cpn10 is required
for Cpn10 10 Immunomodulatory activity involving 11;
14. Therefore, ES-Nterm-Cpn10, like E. colt (GroES),
was unable to suppress NFicEi induced by LPS fie T1R4
modulation) (see Figure 88).       Example 13-
Reduced ability of X-Cpnl 0 to inhibit' LPS-induced
activation of HIV 15LTII       X-Con10 was tested
using the RAW264,7-HIV-LTR-LUO inhibition assay side
by side with Ala-Cpn10. As discussed in example 6,
X-Cpn10 lacks the extra N terminal alanine residue
and an acetyl group which is present in native human
Cpni 0. In this assay a luciferase reporter is finked
indirectly to NFicri signal transduction. NRc13 is
the primary so transcription factor induced by LPS.
Luciferase activity is measured S relative tight
units (RLU) or counts per second (CPS) depending on
the instrumentation used. As shown in Figures 9A and
99, X-Cpn10 partially inhibited IFS-induced
activation of HIV-1.111 (approximately 50% of Ala- or
Gly-Cpnl0 activity). In this data set, it appears the
additional residues on the N terminus of Cpn10 such
as an alanine may contribute to the
25immunomodulatory activity of TLR4 signalling.
Example 14- Sly-Cowl CI inhibits IPS-Induced
activation of HIV an       Gly-Cpn10 was tested using
the RAW264.7-HIV-LTR4.UC inhibition assay side by
side with Ala-Cpnl G. As discussed in wimple 6,
Gly-Cpnl 0 contains a *eine residue 30 which replaced
the extra N terminal alanine residue of Ala-Cpn10. In
this assay a luclferase reporter is linked indirectly
to NEW.13 signal bansduction. NFKI3 Is the primary
transcription factor induced by LPS. Luciferase
activity is measured as relative light units (FLU) or
counts per second (CPS) depending on the
instrumentation used, As shown in  47 Figures 19A and
108, Gly-Cpn10 inhibited U'S-induced activation of
HIV-LTR to a greater extend than Ala-Cpn10.       As
shown in the Figure 161 an acetyl group is more
structurally similar to a glyeine residue than an
alanine residue. It is therefore contemplated that
the activity of the AcetylCpnl 0 polypeptide (i.e.
native Cpn10) is similar to 131y-Cpnl 0. Example 15-
Use of Ultra Pure LPS in RAW2641.7-1111/4.171-LUC
inhibition assay      The data as shown In figures
5-7 and 10 were generated by using crude LPS in the
abovementioned RAW264.7-{IV-LTR-LUC inhibition assay.
In figures 11 to 14, ultra pure 



le LPS was used which is specific for TLR4. The
results from figures 11 (Ala-Cpn10Am1), 12
(Ala-CpnlOAroof), 13 (Ala-Cpn10-p-barrel) and 14
(Gly-Cpn10) are vet)/ similar to their counterparts
as represented in figures 5-7 and 10. This shows that
the assays that are used and disclosed herein for the
generation of the irnmunomodulatoty activity of Cpn10
are specific for ILR4. 15 Example 16- Mouse
Endotoxemia Study      A mouse endotoxemia study was
undertaken to determine whether the in vitro
immunomoduiatory activity of various Cpn10
polypeptides (i.e. Ala-Cpn10-Aml, Ala- 20
Cpn10-Aroof, and X-Cpn10) reflects the in vivo
activity using a mouse model of sepsis.      By
systematically changing or deleting hypothesized
active regions of the Cpn10 molecule, and by testing
homologues of Cpn10 from the numerous biological
ldngdoms, the minimal structural regions andfor
sequence-based motifs necessary for optimal activity
can be described, leading ultimately to the ability
to design a more potent molecule for 25 therapeutic
use. To date several variations or mutations in Cpn10
have been made in order to examine the importance of
these regions for immunomodulatory activity (see Fig.
1).      From these in vitro studies, it has been
observed that relative to Ala-Cpn10, constructs with
a deletion in the mobile loop or roof loop region of
Cpn10 (I.e. Ala-Cpn10- 20 Ami and Ala-Cpn10-Aroof
respectively), showed comparable activity in terms of
reducing UFO activation in response to ligation of
TLR4 with LPS. On the other hand, the nonacetylated
Cpn10 (X-Cpnl 0) showed significantly reduced ability
to down-modulate NFKB activity using this in vitro
assessment of activity.  48 In the present study a
number of Cunt variants were found to have similar
activity to Ala-Cpn10 in an in vivo model of
inflammation (i.e. endoloxemia). The mouse
endotoxemia model measures the ability of Cunt to
reduce IN-induced inflammatory cytokine production. 5
Example 162- Material and Methods for the Mouse End
otoxemia Study The following materials and methods
used in the mouse endotoxemia study are described
below in examples 17a(1) to 17(a)2. ioExample 162(1)-
Mice used for the Endotoxemia Study      The study
was conducted on 64 female Salk mice. All were adult
(>9 weeks of age, average weight -20g (0.02kg)), and
divided into twelve groups with seven mice per group
(see Table 5). The mice were housed with a 12/12
light/dark cycle and have access to standard
laboratory chow (Specialty Feeds, Glen Forrest,
Australia) and water ad Jib. 15 The weight of each
mouse was measured prior to the start of injections.
The groups received the following injections via
intravenous (IV) route into the tail vein as shown
below (see Table 5). Example 16a(2)" Drugs/solutions
forte Mouse Endotoxemia Study zoThe drugs/solutions
used in the mouse endotoxemia study are the following
(listed from (A) to (H)).      (A) Protein
formulation buffer (F13)-: This buffer is the
negative control within the study and comprises 50mM
Tris-ICI (pH 7.6) 4- 150mM MCI (<0.02 EU/m1). This
buffer is to be used as a test article and diluent
for positive control and test samples. 15 (8)
Ala-Cpn10: This Cpn10 polypeptide is the positive
control within the study and has a stock
concentration of 6mg/m1 (<0.01 EU/mg). A 1mg/m1
woddng solution was made by duting 400p1 of the
protein solution into 1.6 ml of formulation buffer. 



(0) Ala-Cpn10-4m1: This Cpn10 polypeptide has a stock
concentration of 3.5mg/m1 (<0.03 EU/mg). A ling/int
working solution was made by diluting 871p1 of the
protein 30solution into 1.429 ml of formulation
buffer.     (D) Ala-Ca:tin-drool: This Cpn10
polypeptide has a stock concentration of 4.2 mg/ml
(<0.1 EU/mg). A i mg/m1 working solution was made by
diluting 477 pi of the protein solution into 1.523 ml
of formulation buffer.  49 (F) X-Cpnl 0: This Cpni
polypeptide has a stock concentration of 5 mg/rni
(<0.04 EU/mg), A 1mg/m1 working solution was made by
diluting 400p1 of the protein solution into 1.6 ml of
formulation buffer.        (6) Endotodn:
Upopclysaccharide (IPS) was obtained Sigma Chemical
Company 5(Cat. No. L6529) Immediately prior to use,
vial contents (1 mg) were reconstituted in lml
sterile saline. Contents were further diluted (1/10)
to 100pg/ml in sterile saline prior to injection of
each group. (1-1) Endotoxin Control: Sterile saline
for injection was obtained from Pfizer, Australia
(Cat. No. DW-SC0010) at a concentration of
900mg/m1(0.9%) (<0.01 EU/M1). 10 Example 16b- Drug
administration and blood collection for the Mouse
Endotoxemia Study      The protocol for the drug
administration in different groups of mice is as
shown in Table 5 (see below). All administrations
were carried out via tail vein injections of 1000 15
volumes on conscious, restrained mice. All LAS doses
were 10pgAnouse. All Cpn10 variants were injected at
100pg/mouse (100plof volume).      The protocol for
blood collections is outlined below in Table 5. Blood
samples were collected via cardiac puncture under
halothane anaesthesia (Zone= Ltd., Macclesfield, UK)
(SOP ET-011) or via post-mortem open-heart bleed. The
blood was collected into paediatric serum tubes with
no anticoagulant (clot activator), (Greiner-bio-one,
USA, Cat# 450401). The samples were left at room
temperature for approximately 6 min to improve
coagulation prior to centrifugation at 12000 rpm for
5 min (Biofuge 13, Heraeus Instruments) at room
temperature. The serum was transferred to a fresh
tube and placed at -200C prior to shipping on dry
ice. 2$All drug administration and blood collection
times were recorded on the clinical record sheets
(Fenn 1MVS 20611A). The same record sheets were use
to monitored general condition throughout the course
of the experiment 30  Groups 



Mice Drug administration times (T) Blood collection
time Tr-2 hr IMO  identity numbers T =0 min T 30 min
1-7 FB LPS All 2 8-14 Ft3 Saline All 3 



15-21 Ala-Cpn10 LPS All  22-28 Ala-Cpn10 Saline All 5
29-35 Ala-Cpn10-Arn1 LIPS All 6 36-42 Ala-Cpri10-Aml
Saline AU 7 43-4,9 Ala-Cpn10-Aroof LPS 



All  50-59 Ala-Cpn10-Aroof Saline All 11 71-77
X-Cpn10 LPS All 12 78-84 X-Cpn10 Saline All Example
16c- Cytometric Bead Array (CBA) analysis      Mouse
inflammation GSA analysis (Cal#552364, BD
Biosclences) was performed on serum samples to assess
for changes in the level of inflammation associated
cytokines (Le. INFe, 11.6, IL-10, MCP-1,11.1470,
IFN-y Sera from LPS-chaflenged mice (Table 5, groups
1, 3, 6, 7, 9 and 11) or Saline control mice (Table
5, groups 2, 4, 6, 8, 10 and 12) were diluted prior
to analysis In assay diluent as appropriate (1 in 5
for LPS treated groups to and 1 in 2 for saline
controls). Each sample was analysed in duplicate as
per manufacturer's instruction using BD FACS-Array
instrument with the CM software. Example 16d- Percent
cytoldne level reduction measurement The following
formula was used to determine the effect of Cpn10
treatment on LPS 15 challenged mice. The percent
reduction of LPS-induced cytokine in mice pretreated
with Cpn10 variants (i.e. Experimental) relative to
non-pretreated mice (Le. Control) was calculated
according to the following formula: % reduction -=
100 4meen cyfokine level of 



Experimental mean cytoldne of Controfpc100]  61
Example 16e- ELISA analysis      Mouse INF-ci ELlSA
was carried out using linD Systems Duoset ELISA kit
(Catif0Y410) as per manufacturer's instruction to
confirm the CA analysis. Dilutions of the samples (1
in 3 dilutions) and standards were performed using
PBS-ti 0% FCS as diluent. Samples were analysed in
duplicate. Example 16f- Clinical Observations
The behaviour of the various groups of mice described
In Table 5, was examined during the 90 min period
after LAS or Saline injection and prior to bleeding
via cardiac re puncture. AD observations were
recorded and summarized in Table 6. Observations were
made immediately atter LPS/saline injection and prior
to bleeding of mice by Cardiac Puncture (C.P.).
Comparisons of clinical observations were made
relative to groups 1, 2 or 3. In general, mice
treated with LPS alone (Group 1) showed the effects
of LPS-induced sepsis within 15 min of injection.
LPS-treated mice demonstrated reduced mobility and Is
were less responsive to stimuli (e.g. noise or
touching). Some typical adverse effects due to LPS
challenge such as diarrhea or ruffled fur was not
observed in any of the mice in this study.. This may
reflect the relative potency of the lot number of U'S
used on this occasion. Saline treated control mice
(Group 2) were more responsive to stimulus,
exhibiting normal reactions and mobility. 20Mice
which were pre-treated with Cpn10 and various Genie
mutants displayed slightly different behaviour in
response to LPS challenge, relative to the untreated
LPS control group. Mice pm-treated with Ala-Cpn10 and
Ala-Cpn10-Aroof (Groups 3 and 7) appeared less
subdued, slightly more alert and responsive to
stimulus but continued to huddle together for most of
the period of observation. Interestingly, mice
pre-treated with 25 Ata-Cpn10--Aml (Group 5) were
slightly more active and dkl not huddle as much
throughout the observation period. The effect of IFS
challenge in mice pm-treated with Acetyl-Cpn10 (Group
9) also appeared different to those observed in other
groups. Although these mice showed similar behaviour
to Group 3 in the first 30-45 mm after LAS injection,
these mice appeared to recover towards the end of the
observation period and 30 displayed increased
mobility and alertness. In contrast, mice pre-treated
with X-Cpn10 showed very similar behaviour to Group
I. These mice were very much inactive, less
responsive to stimulus and huddled together for most
of the observation period. The saline controls for
each of the Cpn10 mutant groups (i.e. Groups 4, 5, 8,
10 and 12) 



bZ demonstrated an absence of adverse clinical
symptoms similar to control animals in the untreated
saline group (Group 2).      The bleeding of mice
challenged with LPS was typically more problematic as
these mice are generally hypotensive (a
sepsis-associated symptom). Cardiac puncture bleeds
in these mice were slower with reduced recovery of
blood volume relative to mice which dd not receive
LPS. For mice which were not able to be bled by
direct cardiac puncture, a post-mortem open heart
bleed was performed. Cpn10 treatment did not appear
to affect or Improve blood recovery in LPS treated
mice however, in comparison to the LPS control
animals, it was noted that blood from Opn10-treated
mice could generally be recovered by io direct
cardiac puncture without resorting to an open heart
bleed. At least 400 pl of blood was recovered from
each mouse in this study. All deviations from a
normal bleed and recovery were noted on the relevant
clinical record sheet. Table 6. Clinical observation
of mice pre-treated with various Opal 0 followed with
action.  Group #. Treatment Behaviour Clinical signs
-  1. FB + LI'S Huddling Not active No response to
stimuli, No ruffled fur or diarrhea Slower/ difficult
bleeding 2. FB + saline Active and alert Responsive
to stimuli Normal bleeding   3. Ala-Cpn10 + LPS 



stimuli Huddling Reduced activity Retitle& response
to Normal bleeding  4. Ala-Cpn10 + saline  Active and
alert Responsive to stimuli Normal bleeding  5.
Ala-Cpn10-Aml +1,FS Reduced huddling Reduced activity
Reduced response to stimuli Normal bleeding 6.
Ala-Cpn10-Am1 4- saline  Active and alert Responsive
to stimuli Normal bleeding 7. Ala-Cro10-aroof + U'S
Less active Less response to stimuli Huddling Some
difficult bleeding S. Ala-Cpn10-Aroof +- saline
Active and alert Responsive to stimuli Normal
bleeding  11. X-Cpn10 +LFS  Huddling 



Not active,Reduced response to stimuli No ruffled fur
or diarrhea Slower / difficult bleeding 12. X-Cpal0
4- saline Active and alert Responsive to stimuli
Normal bleeding  Example 16g- Reduction of Cytokines
in mice     The mean level of TNF-a, IL-6 and IL-10
cytokines in LPS-challenged mice (see Fig. 16) is
shown. Cpn10-treated groups demonstrating statistical
significance in the reduction of pro-Inflammatory
cytoldnes relative to animals which were not treated
with Cpn10 are indicated by asterisk The percentage
reduction in the various cytoldnes analysed in mice
pre-treated with various Cpnl Os relative to
non-pretreated mice (as shown in table 5) are
indicated in bracket in Table?. Mean and percent
reduction of LP3-induced pro-inflammatory cytoldnes
in 128-challenged mice treated with various Cpn10
mutants. Pre-treatment  TNF-a 1L-6 1L-10 None  2033
5667 808 Ala-Cpn10  1337 (34 %) 2394* (57%) 365 (54
%) -Ala-Cpn10-Aml  



746* (63%) 4105 (27 %) 539 (83 %) Ala-Cpn104roof
-1010 (50 %) 3052* (46%) 498 (38 %) X-C,pn10 969.3r
(52%) 2769 (51 ow 469 (42 %)   CM analysis for serum
cytokine levels Serum samples from each mouse were
analysed using the BD Mouse inflammation is CBA assay
for the detection of circulating pro-inflammatory
cytokines. The assay detects TNFa, 1L-6, I1-10,
11.-12p70, MCP-1 and 1FN-y cytokines in the test
sample. The analyses were performed on samples which
were serially diluted (see example 16a) for optimal
detection within the limits of the assay. All samples
were analysed in duplicate. The relative expression
of the cytokines TNF-a, 1L-6 and IL-10 in control
versus 20 Cpn10-treated animals as indices of
inflammation in this mouse sepsis model was examined.
. in the time frame of this endotoxemla study (90 min
LPS administration), levels of IFNy, MCP-1 and
IL-12p70 cytoldnes are generally outside the
detection limits of this assay and therefore the data
Is not presented here. As such, these cytoldnes were
not examined in this study. Prior to analysis of the
GRA results, we assessed the 2$ robustness of the
data based on consistency between replicates and
where the data point fell with respect to the linear
range of the standard curve. Extreme outliers were
excluded from the analysis.     The absolute value
and mean of circulating INF-a, 1L-6 and 1L-10 in the
various groups of mice in this study are shown in
Fig. 15. As expected the mean level of TNF-a,  54 



11-6 and 1L-10 cytokines were higher in sera derived
from mice challenged with LPS relative to their
saline controls (Fig. 15A, 0, E vs B, E, F
respectively). This indicates that the amount of [PS
used in this study induced an inflammatory response
and that the background levels of these cytokines
were suffldently low in these mice. In some saline 5
control samples (Fig. 15F, 4X-Cpni0 + Saline') the
level of IL-10 detected was as high as to what was
detected In LPS-challenged control (i.e. Group 1 -
'Fi3 + FPS'). These samples were analysed in a more
concentrated form and thus endogenous senim factors
may have Interfered with the assay readout thus
contributing to inaccuracies with this data. The data
also show that mice challenged with LPS have reduced
serum 1NF-a, IL-6 ic and IL-10 cytokine levels when
pre-treated with any of the Cpn10 proteins compared
to non-Cpn10 pre-treated mice (Fig. 15A, C and E,
respectively). For each cytoldne profile, a one-way
ANOVA analysis (with Tukey's post-hoc test) was
performed. The analysis found That some of the means
of INF-a and 1L-6 level but not 1L-10 cytokine level
in the various groups are statistically different
(Pig. 16A, C and E). The lack of statistical
difference in 15 the IL-10 cylokine level despite the
apparent reduction of mean cytokine level shown on
the plot Is likely due to the large variation of the
I1-10 cytokine in the control group alone (Fa 15E,
'FB + LPS'). A larger sampling population may improve
the statistical significance of these observations
for future studies.. Tukey's post-hoc tests showed
that the mean TNF-a and 1L-6 cytokine levels in 20
groups pre-treated with either Ala-Cpn10-Aroof or
X-Cpn10 (i.e. Groups 7 and 11) was considered tube
statistically lower relative to the untreated group
(i.e. Group 1) (Table 7). However, in some groups, a
statistically significant reduction in
pro-inflammatory cytokines (relative to the untreated
group) was only seen in one of the cytokine profiles.
For example, Ala-Cpn10-Aml pre-treated group had a
reduced mean TNF-a but not 11-6 25 cytoldne levels
relative to the untreated group and vice versa for
Ala-Cprilf) pre-treated group (Table 7). Furthermore,
statistical analysis did not find the mean cytokine
levels of the Cpn10 variant pre-treated groups
relative to each other to he different. Despite
statistical significant reduction in only some of the
Cpn10 variant pre- treated group, the overall trend
showed that all Cpn10 variants reduced inflammatory
30 associated cytoidnes in LPS-challenged mice.
Overall approximately 30 to 50% reduction of THF-ct,
11-6 and I1-10 cytokines level in these mice were
observed (Table 7), Discussion and Conclusions
This study showed that pre-treatment of mice with
various Cpn10 polypeptides (i.e. Ala-Cpn10,
Ala-Cpn10-Aml, Ala-0010-Areof, and X-Cpn10) appeared
to reduce clinical  55 effects of ITS-induced
endotoxemla. Mice which received tys alone displayed
typical symptoms of endotoxernia (Le. reduced
activity, responsive and alertness). On the other
hand, mice pm-treated with any of the Cpn10 proteins
appeared less affected by U'S challenge (Le. more
responsive and mobile to stimulus) (Fable 6). 5CM
analysis for inflammation associated cytokines showed
that the sera of all Cpn10 variant pre-treated mice
prior to LPS injection have reduced levels of 11
\1F-a, IL-6 and IL-10 cytokines relative to sera of
mice which received ups alone. As expected, mice
pre-treated with Ala-Cpn10 showed reduced levels of
TNF- a and 1L-6 cytokines, consistent with our
previous results (Johnson of al, 2005). The current
results suggest to that Ala-Cpn10 may reduce IL-10
production in response to all TIR agonists. We next
established a similar reduction in the levels of thee
inflammation associated cytoldnes in mice pm-treated
with a number of Cpri10 variants (Table 7). Although,
statistical analysis show the reduction of TI \IF-a
and IL-6 cytokine levels is only significant with
some of the Cpn10 variant pre-treatment relative to
untreated group (Fig. 15A&C, Table 7), the overall 15
trend shows that all Gpn10 proteins used in this
study appear to down modulate the LPSinflammatory
response.     The in vivo endotoxemia results reveal
that all Cpn10 polypeplides studied (Le. AlaCfm10,
Ala-Cpn10-Am4, Ala-Cpn10-Aroof, and X-Cpn10) have
similar activities to AlaOpn10. This reconfirms that
the mobile loop or the roof loop regions of Cpn10 are
not 26 necessary for modulation of the response to
TLR44P8 ligation. The variations observed in the in
vitro activities of X-Cpn10 could not be assessed in
the endotoxaemia study as the mean cytokine levels
between Cpn10 variant pre-treated groups are not
statistically different. 



25 Example 17- Purification of Cpn10 from E colibatch
fermentation      A bloprocess has been developed for
the production of Cpn10 polypeptides. As demonstrated
below, this process has successfully been used for
the production of -20 g of recombinant human Cpn10
from a 100 litre E. colifermentation with >99%
purity, 50.03 EU mg1 endotoxin and :1155.3 pg DIVA,
The process is outlined below. 30Fermentation     A
vial containing the E. con strain XL1-Blue harbouring
the AlaCpn10_pPL550 plasmid was retrieved from the
master cell bank (see 'General Methods' above) and
'pre-cultured' overnight In Soya Broth with no
antibiotic supplementation at 30 C.. An inoculum
culture was subsequently prepared for the 100 L
bioreactor maintaining the  56 " above media and
growth temperature parameters. An aliquot of this
inoculum was dispensed into a 100 L bioreactor in a
soya-based peptone-erniched minimal made containing
no animatderived products (BresaGen, SA, Australia)
and no antibiotic supplementation. The bioreactor
cultivation did not require batch feeding and the 5
temperature was maintained throughout the growth
phase at 30-A.1 C. The pH was maintained at 7.00.2 by
the addition of ammonia. Induction of Cpn10 was
achieved by a temperature shift to 42 0 at an 00600
of 10 and further incubation at 420.1C for 3 n at
which time the fermentation reached an 01)600 of
between 20-25. Cell ksis and preparation of a soluble
4'sate icBacterial cells (-3.5 kg wet weight) were
pelleted by centrifugation (5,000 x 9), resuspended
in 25 mM Tris-HCI (pH 8.0) and lysed by 3 passages
through an APV Gaulun Model 3000 pressure homogeniser
at 7000 psi (APV, USA) within three hours of the
completion of fermentation. The soluble Corti
contained in the bacterial lysate was harvested after
pelleting cell debris using a lbw-through Westfalia
MSB-7 centrifuge. 15 Approximately 20 L of clarified
lysate was stored overnight at 4 C. Purification of
WO      A three-step downstream process was developed
for the purification of Cpn10, incorporating Big Bead
Sulfopropyl-Sepharose (BBSP) cation exchange,
0-Sepharose Fast Flow (CIFF) anion exchange and HighS
Performance Sepharose SP (I-IPSP) cation 20 exchange
chromatography. Chromatography was carried out using
a K-prime 4011 Bioproc,ess Unit (Millipore).
De-pyrogenalion of chromatography columns, containers
and buffers     All ion-exchange chromatography
columns were depyrogenated by washing with 1 M NaOH
and equilibrated with buffer until eluates returned
to the pH and conductivity of 25 the specific
buffers. All containers used for buffer storage and
receipt of column eluates in the various purification
steps were pyrogen-free. All buffers used in the
purification were produced using Water For Injection
(WI). Big Bead BullopropylSepharose ohtomatography
The lysate was loaded over 20-40 min onto a BBSP
cation exchange column (BPG 30 300/500 with 3.6 L of
BBSP SP-Sepharose resin, GE Biosciences)
pre-equilibrated with 25 mM Tris-HCI, pH8,0 (Buffer
Al at 75 cm hi-1 linear flow-rate and a loading rate
of up to 10 g Cpn10 per litre of resin. After washing
with Buffer A, the captured Cpn10 was eluted with
Buffer A containing 150 mM NaCI and 1 L fractions
were collected, SOS-PAGE analysis showed the BBSP
pool to be >95% pure.  57 



0-SOpharOse Fast Flow chromatography      The BBSP
eluate was desalted against two changes of 15 volumes
of Buffer A at room temperature. The first dialysis
step was perfonned for 2-3 hr, followed by transfer
to a fresh Buffer A tank where dialysis continued
overnight The redistribution of Neel from 5 the
dialysis bags into the tank buffer was monitored by
measuring dialysate conductivity (CYberScan 100,
Eutech Instruments, Singapore) against calibrated
standards. The dialysed BBSP pool was loaded onto a
BPG 200/600 column packed with 4.7 L of OFF anion
exchange resin (GE Biosciences) pm-equilibrated in
Buffer A at a linear flow-rate of 75 cm hrl and a
loading rate of up to 15 g Cpn10 per litre of resin,
The OFF anion roexchange flowthrough containing the
Cpn10 was collected. Under the loading conditions,
the majority of the Loot cell proteins, nudeic acid
and endotoxin remained bound to the - matrix
Suffopropyl-Sepharose High Performance chromatography
The QFr flowthrough was applied to a BPG 100/500
column packed with 1,67 Lot is SNIP resin (GE
Biosciences), pre-equilibrated with 50 mM Tris-HCI pH
7.6 (Buffer B), at 15-20 g Cpn10 per litre of main.
The bound Cl/MO was eluted with a linear gradient
from 0 - 120mM Neel over 15 L and 0.5 L fractions
were collected. The fractions were pooled according
to size exclusion chromatography (SEC), HPLC and
SDS-PAGE analyses. The Cpn10 protein and NaCi Ion
concenh-atIons were determined by UV Absorbance at
280nm 20and the Ion Selective Electrode method
(IDE0(, Australia), respectively. Formulation
Based on Na+ and . Cl- ion measurements combined with
conducthrity measurements of the pooled SR-IP
fractions, the buffer was adjusted to a final
formulation of 50 SA Tris-HCI pH 7.6 containing 150
mM NaCI. The formulated CprrIO was filtered 24
through a 02 pm filter under aseptic conditions. The
filtered solution was dispensed into 500 ml pyrogen-
free plastic bottles, with each bottle receiving 500
ml for a total of 2.5 g Cpn10 per bottle. SPS-PAGE
analysis          SOS PAGE analyses on E coil cell
iyaates and chromatography fractions was ao performed
using NuPAGE 412% Bis-Tris gradient gels (Invilrogen,
Carlsbad, CA) according to the manufacturer's
protocoL Gels were Coomassie Brilliant Blue stained
and each gel included Cpn10 protein and molecular
weight standards.  58 Quantitation of purified Gout
by spectrophotometry     Purified Cpril0
concentrations were determined by UV absorbance
(loRad SmartSpec-3000 spectrophotometer) at 280nm
using an extinction coefficient of 0.353 mg I ml-i
awl. It should be noted that the BioRacl
SmartSpec-3000 typically return an Amu value of 0.59
for bovine serum albumin (Pierce) while the
literature value is 0.67 (Pierce technical resource
No. TR0006.0).     Summary of Cpn10 purity and yields
throughout the above described purification  process
are shown in Table 8. in (A) total protein
concentrations were determined by the BOA protein
assay (Sigma) and Cpn10 purity was determined by
densitometry of cell 



10lysate and Cpn10-containing fractions after each
purification step. (B) Comparison of the final purity
and yields from three Cpn10 purifications. Each
purification was prepared from a 100 L E coil batch
fermentation. All preparations had a final Cpn10
purity of >99% by Coothassie stained SDS-PAGE.
Endotan units (EU) are expressed as EU per mg of
Cpn10 while DNA levels are expressed as pg per mg of
Cpnl 0. 15 Table SA Purification Steps Total Cpn10
Protein Total Volume Cpn10 purity Step yield  40 01
(10 f1D E. ollsoluble bsate 95 20.8  



Biq Bead Sulicpropyl-Sepharose 28.8 6.2 >98
0-Sepharose Fast Flow 26.1 to >99 91
Sulropropyl-Sepharose High Performance 212 2.1 >99 82
20 Table 88 Batch No, Cpn10 (g L-1) 



Total Cowl 0 (0) Endotoxin (EU mg4) Host DNA 041 mg,
4.84 20.6 0.02 <122.9 2 5.03 19.0 <001 <156.3 3. 4.90
22.9 0.03 <133.3  Example 18- Compositions 



Molecules and agents of the present invention, and
those identified by Methods of 22 the invention may
be used for the treatment or prevention of various
disease states and conditions. Such molecules and
agents may be administered alone, although it is more
typical that they be administered as a pharmaceutical
composition.  59      In accordance with the best
mode of performing the invention provided herein,
specific preferred compositions are outlined below.
The following are to be construed as merely
Illustrative examples of compositions and not as a
limitation of the scope of the present invention in
any way. Example 18(a) Composition for Parenteral
Administration      A composition for intramuscular
injection could be prepared to contain 1 mL sterile
buffered water, and 1 mg of a suitable agent or
molecule.           Similarly, a composition for
intravenous Infusion may comprise 250 ml of sterile
I0Ringer's solution, and 5 mg of a suitable agent or
molecule. Example 18(b) Injectable Parenteral
Composition         A composition suitable for
administration by injection may be prepared by mixing
1% by weight of a suitable agent or molecule In 10%
by volume propylene glycol and water. 15The solution
is sterilised by filtration. Example 18(c)" Capsule
Composition A composition of a salable agent or
molecule in the form of a capsule may be prepared by
filling a standard two-piece hard gelatin capsule
with 50 mg of the agent or 20 molecule, in powdered
fon, 100 mg of lactose, 35 mg of talc and 10 mg of
magnesium stearate. Example 18(d)- Eye Drop
Composition A typical composition for delivery as an
eye drop is outlined below: Suitable agent or
compound0.39 25Methyl Hydroxybenzoatc0.005 g Propyi
Hydroxybenzoate0.069 Purified Water about to100.00
mt. The methyl and propyl hydroxybenzoates am
dissolved in 70 ml purified water at      75C, and
the resulting solution is allowed to cooL The
suitable agent or molecule is then 30added, and the
solution sterilised by filtration through a membrane
filter (0.22 gm pore 



size), and aseptically packed into sterile
containers,  60 Example 18(e) - Composition for
Inhalation Administration For an aerosol container
with a capacity of 20-30a mixture of 10 mg of a
suitable agent or compound with 0.5-0.8% by weight of
a lubricating agent, such as polysorbate 85 or oleic
acid, is dispersed in a propellant, such as freon,
and part into an appropriate aerosol container for
either intranasal or oral inhalation adminishation.
Example 18(f) - Ointment Composition      A typical
composition for delivery as an ointment includes 1.0g
of a suitable agent or molecule, together with white
soft paraffin to 100.0 g, dispersed to produce a
smooth, to homogeneous product. Example 18(g) -
Topical Cream Composition A typical composition for
deOvety as a topical cream is outlined below:
Suitable agent or molecule1.09 15Pclawax GP 20025.0 g
Lanolin Anhydrous3.0 g Mite Beeswax4.5 g Methyl
hydroxybenzoate0.1 g Deionised & sterilised Water to
100.0 g       The polawax, beeswax and lanolin are
heated together at 60C, a solution of methyl
hydroxybenZoate Is added and homogenisation achieved
using high speed stining. The temperature is then
allowed to fall to 504C. The agent or molecule is
then added and dispersed throughout, and the
composition is allowed to cool with slow Speed
stirring. 25Example 18(h) - Topical Lotion
Composition A typical composition for delivery as a
topical lotion is outlined below: Suitable agent or
molecule1.2 g Sorbitan Monolaurate0,8 g Polysorbate
200.7g. 



soCetosteanji Alcohol1.5g Glycerin7.09 Methyl
Hydroxybenzoate0.49 Sterilised Water about to 100.00
ml  61       The methyl hydroxybenzoate and glycerin
are dissolved in 70 ml of the water at 75G. The
sarbitan monolaurate, polysorbate 20 and cetosteatyl
alcohol are melted together at 75C and added to the
aqueous solution. The resulting emulsion Is
homogenised, allowed to cool with continuous stifling
and the agent or molecule is added as a suspension in
the remaining water: The whole suspension is stirred
until homogenised.  62 Claims      1. An isolated
Cpi110 polypeptide possessing immunomodulatory
activity but lacking, or substanffally lacking,
protein folding activity.      2. An isolated Cpri10
polypeptide having immunomodulatory activity but
looking, or 5substantially lacking, protein folding
activity, said polypepticle comprising one or more
amino acid substitutions, deletions and/or additions
in the mobile loop region compared. to a
corresponding wild-type Cpnl 0 polypeptide.      3.
The polypepfide of claim 2 wherein the polypepfide
displays immunomodulatory activity at least similar
to the level of irnmunomodulatory activity of the
corresponding wild-type Cpnl 0 polypeptide.      4.
The polypeptide of claim 2 or 3 wherein the mobile
loop region comprises the amino acid sequence as set
forth in SEQ ID NO:12.       5. The polypeptide of
any one of claims 2 to 4 wherein one or mom residues
of the IML tripeptide of the mobile loop region are
replaced with charged residues. 156.The polypeptkle
of claim 5 wherein the IML tripeptide is replaced
with a tripeptide encoding the residues EEE, Ill or
WI wherein the corresponding amino acid Cpn10
sequences are set forth in SEQ ID NO: 39, 37 and 35. 



7.An isolated Cpn10 polypeptide having
immunomodulatory activity, said polypeptide
substantially lacking the mobile loop region of a
corresponding wild-type Cpn10 polypeptide. 208_The
polypeptide of claim 7 wherein the mobile loop region
comprises the amino acid sequence as set forth in SEQ
ID NO:12.       9. The polypeptide of claim 7 or 8
wherein the Cpn10 polypeptide substantially lacking
the mobile loop region comprises the amino acid
sequence as set forth in SEQ ID NO:3 or 24.       10.
The polypeptide of claim 7 or 13 wherein the Cpn10
polypeptide substantially lacking 25 the mobile loop
region is encoded by the nucleotide sequence as set
forth in SEO ID N0:4 or 5 or 25.       11. The
polypeptide of any one of claims 7 to 10 wherein the
Cpnl 0 polypeptide displays immunomodulatory activity
at least similar to the level of immunornodulatory
activity of the corresponding wild-type Cpn10
polypeptide. 3012. An isolated Cpn10 polypeptide
having immunomodulatory activity, said polypeptide
comprising one or more amino acid substitutions,
deletions and/or additions in the roof fi-hairpin
region compared to a con-esponding wild-type Cpn10
polypeptide. 13. The polypeptide of claim 12 wherein
the polypeptide displays immunomodulatory
activity at least similar to the level of
immunomodulatory activity of the corresponding
wild-type 35Cpn10 polypeptide.  63      14. The
polypeptide of claim 12 or 13 wherein the roof
0-hairpin region comprises the amino acid sequence as
set forth in SEQ ID NO:11      15. An isolated Cpn10
polypeptide having immunomodulatory activity, said
polypeptide substantially lacking the roof 13-hairpin
region of a corresponding wild-type Celli 0
polypeplide. 516. The polypeptide of claim 15 wherein
the roof 13-hairpin region comprises the amino acid
sequence as set firth in SEQ ID 110:11      17. The
polypeptide Of claim 15 or 16 wherein the Cpn10
polypephde substantially lacking the roof 0-hairpin
region comprises the amino acid sequence as set forth
in SEQ 10 140:6 or 26.      18. The polypeptide of
claim 15 Or 16 wherein the Cpn10 polypeptide
substantially lacking to the roof 0-hairpin region is
encoded by the nucleotide sequence as set forth in
SEQ ID 140:7 or 8 or 27 



19. The polypeptide of any one of claims 15 to 18
wherein the Cpn10 potypeptide displays
immunomodulatory activity at least similar to the
level of immunomodulatory activity of the
corresponding wild-type Cpn10 polypeptide:      20.
An isolated Cpn10 polypeptide having immunomodulatoly
activity, said polypeptide comprising one or more
amino acid substitutions, deletions and/or additions
in the mobile loop region and the mof 13-hairpin
region compared to a corresponding wild-type Cpn10
polypeptide.      21. An isolated Cpn10 polypeptide,
said polypeptide substantially lacking both mobile
loop region and the roof 13-hairpin region of the
corresponding wild-type Cpn10 polypepirde. Zo22. The
polypeptide of claim 21 comprising the amino acid
sequence as set forth in SEQ ID 140:9 or 28.      23.
The polypeptide of claim 21 encoded by the nucleotide
sequence as set forth in SEQ ID NCi:10 or 29.
24. The polypeptide of claim 21 or 22 displaying
immunomodulatory activity at least similar zs to the
level of immOnomodulatory activity of the
corresponding wild-type Cpn10 polypeptide.      25.
An isolated Cpn10 polypeptide, wherein the N terminus
of said polypeptide is substantially replaced with a
bacterial Cpn10 N terminus.      26. The polypeptide
of claim 25 comprising the amino acid as set forth in
SEQ ID NO: 14.           27. The polypeptide of claim
25 encoded by the nucleotide sequence as set forth in
SEQ 30 ID NO: 41      28. The polypepticle of Claim
25 or 26 displaying a reduced level of
irnmunomodulatory activity compared to the level of
immunomodulatory activity of the corresponding
wild-type Cpn10 polypeptide.           29. An
isolated Cpnl 0 polypeptide, wherein a glycine
residue replaces an extra N terminal 35 alanine
residue of said polypeptide as compared to a
corresponding wild-type CprI10 polypeptide. AMPARIFit
g:-OCCT  64 30.The polypeptide of claim 29 comprising
the amino acid sequence as set forth in SEQ ID NO:30.
5 31.The polypeptide of claim 29 encoded by the
nucleotide sequence as set forth in SEQ ID NO:31. 32.
The polypeptide of claim 29 or 30 displaying
immunomodulatory activity at least similar to 



10the level of immunomodulatory activity of the
corresponding wild-type Cpn10 polypeptide. 33. A
pharmaceutical composition comprising a polypeptide
of any one of claims 1 to 32. 34. The pharmaceutical
coMposition of claim 33 further comprising !Fit 15
35. The use of an effective amount of a Cpn10
polypeptide of any one of claims 1 to 32 or a nucleic
acid encoding said polypeptide in the manufacture of
a medicament for treating conditions selected from
the group consisting of acute or chronic inflammatory
diseases, asthma, allergy, multiple sclerosis, GVHD,
other autoimmune disease or an infectious disease. 20
36. The use of claim 35 wherein the treatment
modulates the immune response in the subject.  37.
The use of claim 36 wherein the immune response is
modulated via modulation of Toll-like receptor
signalling. 25  38. The use of an effective amount of
a Cpn10 polypeptide of any one of claims Ito 32 or a
nucleic acid encoding said polypeptide in the
manufacture of a medicament for treating conditions
selected from the group consisting of acute or
chronic inflammatory diseases, asthma, allergy,
multiple sclerosis, GVHD, other autoimmune disease or
an infectious disease. 30  39. The use according to
claim 38 wherein the infectious disease is a
bacterial or viral infection.  40. The use according
to claim 39 wherein the bacterial infection is caused
by a gram negative bacteria 35  41. The use of an
effective amount of a Cpn10 polypeptide of any one of
claims 1 to 32 or a nucleic acid encoding said
polypeptide in the manufacture of a medicament for
treating conditions selected from the group
consisting of acute or chronic inflammatory diseases,
asthma, allergy, multiple sclerosis, GVHD, other
autoimmune disease or an infectious disease, wherein
said Cpn10 40polypeptide modulates TLR4 signalling in
a subject, or in at least one cell, tissue or organ
thereof.  65  42. The use of claim 41 wherein the
Cpn10 polypeptide regulates agonist-induced TLR
5signalling.  43. The use of an effective amount of a
Cpn10 polypeptide of any one of claims Ito 3201 a
nucleic acid encoding said polypeptide in the
manufacture of a medicament for treating conditions
selected from the group consisting of acute or
chronic inflammatory diseases, asthma, allergy,
tomultiple sclerosis, GVHD, other autoimmune disease
or an infectious disease, wherein said Cpn10
polypeptide modulates the production and/or secretion
of one or more immunomodulators in a subject, or at
least one cell, tissue or organ thereof. 



44. The use of claim 43 wherein said polypeptide
modulates TLR4 signalling. 15  45. The use of claim
43 or 44 wherein an immunomodulator is a
pro-inflammatory cytokine or chemokine or an
anti-inflammatory cytokine or chemokine. 46. The use
of claim 45 wherein the cytokine or chemokine is
selected from TNF- a, IL-6, 20RANTES, IL-10, TGF-13
or a type I interferon.  1 sEgGENCE LISTING 4110>
CBio Limited      4120> Modified Chalieronit 10 5
4130> 718320 4160> 44 4170> PatentIn version 3.2
4210> 1 10 4211> 102 4212> PAT 4213> Homo seGiene
4400> 1 15 Not Ala Gly Gin Ala Me Arg Lys Pe Lau Pro
Lou Me Asp Arg Val 151015 Lou Val Glu Arg Der Ala Ala
Gin Whr Val Th= Wv TlY 01Y Ile Het 20202530 Lew Pro
Gin LO Sot Gln Gly Lys V41 Lou Gin Ala Thr Val Val
Ala . 354045 



25 Val Gly Ser Gly Ser Lys Mar Lyn Sly Sly Gin Ile
Gin Pro Val Sex 505560 Val Lys 04.1 Gil' App Lys Val
Lou Lou Pro Gin Tyr Gly Gly Thr Lys 65707580 30 Val
Val Led AS ASP LVV Asp TV= Thu lea Phe AX O ASP ay
900P Ile 05DO95 Lou Gly Lys Tyr Vat Asp  WO
2007/025343PCT/A112006/001278 2 100 <210> 2 5 4211a
309 <212> MA <213a Ham eapiona 4400a 2 15 atggcaggac
aagcgtttag aaagtttctt ccactctttg accgagtatt
ggttgaaagg 60 - agtgctgctg aaactgtaac caaaggaggc
attatacmc cagaaaaatc tcamagmama120 Weettgemag
eameagtegt cgctattgga taggattcta naggamaggg
tggagagatt180 camccagtta gcgtgaaagt tggagataaa
gttattatCC cagaatatgg aggcaccama240 gtagttctag
atgagnagga ttatttleCta tttagagatg gtgacattet
tggaaagtac300 15 gtagaCtga309 4210> 3 4211a 86 W
4212a pm 



<213> Boma sapiens <400> 3 25 Mat Ala my Gin Ala Mae
Avg Lye Ph Len WO Lou Phe Any Arg Val 151015 Lea Val
Gin Arg Sex Ala my Lys Val Len eta ala Thr Val Val
Ala 202530 30 Val Gly Ser Gly Ser 1y5 Gly Lye Gist
Gly Gln Ile Gin Pro Val Sex 354045  WO
2007/025343PCT/AU2006/001278 3, 505560 Val Val Let
Zap Zap Mys Asp Tyr Phe Len Pus Arg Asp Gly Asp /la
65 707580 5 Lau Gly Lys Tyr Val Amp 05 W <210> 4
<211> 261 <212> DNA <213> Dame sapiens 15<400> 4
atggcaggac aagcgtttag aaagtttett csactetttg
accgagtatt ggttgamagg60 agtgOtggaa aagtattgca
ageaacagta gtcgctgttg gategggttc taaaggaaag120 



SSItggagaga ttcaaccagt tagcgtgaaa gttggagata
aagttottct eccagaatat180 ggaggcacca aagtagttct
agatgacaag gattattteC tatttagaga tggtgaeatt240 20
cttggaaagt acgtagactg a261 <210>      <211> 264 II
4212> DNA <213> Artificial 4220> <223> Synthetic
sequence 30 <400> 5 atggcsgegg OtCaggCgtt testaaattt
ctgeegctgt ttgatcgtgt tctggttgaa60 cgtmcgdgg
gcaamttat gcaggcgadd gttgttgegg ttggtagegg
Cagcaaaggt120 aaaggcggtg aaattcagcc gottagcgtg
aaagtgggcg atamagttat gctgdeggaa180  WO
2007/025343PCT/A112006/001278 4 tatggcggoa ccaaagttgt
gctggatgat aaagattact toctgttcOg cgatggtgat24U
atcotgggca aatacgtgga ttaa .264 1 <210> 6 <211> 95
<212> PAT <212> some capioitt 10<400> 6 



Net Ala Gly Gln Ala Phe Arg pyri Pun Len Pro Lea he
Asp Arg Val 151515 15 Lou Vat GinArg Oar Ala Ala Glu
Thr Val Thr Lys Gly (fly Ile Net 202530 Len Pro Gin
Lys Ser Gin (fly Lyn Val Len Gin Ala WAY Val Val Ala
354045 20 Val (fly Per Gly Ser Gin Pro Val Ser Val
tys.Val Gly Asp Lys VA/ 505560 LOU Lea Pro Gin Tyr
Gly Gly.Thr Lys Val Val Len Amp ASP Arg Asp 55657075
-80 2yr no Lea Phe Arg Asp Gly Asp Ile Len Gly Lyn
Tyr Val Asp 859095 30 <210> 7 <211> 288 <212> DNA
<213> Gomo sapiens  <400> 7 atggcaggac aagcgtttag
aaagtttatt ccactetttg accgagtatt ggttgaaagg60
agtgctgctg aaactgtaac caaaggaggc attatgatta
cagaaaaatc tcaaggaaaa120 5 gtattgcaag caacagtagt
cgctgttgga teggsittetc aaccagttag cgtganngtt180 



ggagataaag ttottiatCCC agaatatggaggcaccaaag
tagttctaga tgacaaggat240 tatttcctat ttagagatgg
tgacattctt ggaaagtacg tagactga288 10 <210> 8 <211>
291 <212> DNA <213> Artificial 15 4220. <223>
Synthetic SegnenCe <400> 8 atgOgggagg gtcaggegtt
tcgtaaattt ctgocgctgt ttgatcgtgt tctgattgaa60
egtagagogg cgganaccilt tacca0400c ggtattAtg0
tgccggaaaa aagccagSlat120 aangttctge aggcgaccgt
tgttgagget ggtagraggta gccagccggt tagCgtgaaa180
gtgggcgata aagttetgct gccggantat MgdggCCOCa
aagtigtgOt ggatgataaa240 gattacttce tgttccgcga
tggtgatatc ctgggcaaat acsitsmatta a291 25 <210> 9
<211> 79 <212> VAT <213> Boma a:Sapiens 30 <400> 9
Mot Ala (fly Gin Ala PAn Arg Lyn Pim LOU Pro Len Phe
Asp Avg val 11015  Lou Val Gin Arg Eer Ala Gly We Val
Len Gin Ala Thr Val Vat Ala 202530 



5 Val Gay Se= Gly Set Gln no Vat Ser Val Lyn Val Gly
Asp Lyo Val 354045 hen Len Pro Gin Tyr *fly Gly Thr
Lys Val Val Lau Asp Asp LYa,AsP 505560 10 Tyr The Len
Phe Arg 20..p Gly Asp Ile Lou ay Livr Tyr Val ASP
657015 IS 4210r 10 <211> 240 <212> DNA - 4213> Homo
sapiens 204400> 10 . atggcaggad aagcgtttag aaagtttett
agtgctggaa aagtattgca agoaacagta agegtgasag
ttggagataa agttattcte gatgacaagg attatttcct
atttagagat 25 ceactotttg accgagtatt gtcgctgttg
gategggttc ccagaatatg gaggcaccaa ggtgacattc
ttggaaagt0 ggttgaaagg tdaaddagtt agtayttata
cgtagactga  60 120 160 240  -4210> 11 4211> 97 <212>
PRT 30 4212> Eacherichia coll amp> 11 Mgt Agn lia Arg
Pro Lou His Asp ArgVA1 Ile Val Lys Arg Lys Glu  7
151015 val 0111 Thr Is Ser Ala Gly Gly /le Val Lou
Thr Gly Ass Ala Ala 



202530 5 Ala Lys Ser Thr Arg Gly Gin Val Lot Alm Val
Gly AsniGlyAsu no 35 .40,45      Lou Gin Asn Gly Gin
Val Lys Fro Lou Asp Val Lys Vol Gly Amp lie 10SO55.60
Val no Pile Mn Asp Gly Tyr Sly Val Lys &OM Mu Lys Ile
Asp Mn 65707580 15 Glu Glu Val Lou Zle Gift Ser Glu
Ger Asp Ile Lau Ala Ile Val Gat 859095 Ala 20 <210>
12 <211> 16 25 t212a PAT t213, Homo sapiens 4400> 12
30 AU Gin Tilt Val Tim Lys Gly Sly Ile Mat Len Fro
Glu Lys Sox Gln 1015 4210> 13  8 <211> 7 <212> PKT 



<213> nose sapiens 5 <400> 13 Lys Gly Lys GlY GlY
4fla Tie 1 10 <210> 14 <211> 96 <212> PAT <213i. Fano
sapiens 15 <400> 14 Met Zan tie Amy Pro Len Phe Asp
Arg Val Les Val Gin Arg ger Ala 151015 20 Ala Gin Thr
Val Thr Lys MY Gly Ile met Lou Pro Gin les Set Gin
202530  Gly Lys Val LOU an Ala mkt Val Val Ala Vat
Gly Set Gig Set Lys  2535AO45 Gly Lys Gig Gly Gln Ito
Gin Pro Val ger Val Lys Val MY Asp LYs 5560 30 Val
Lou LOU Pro Glu Tyr Gly Gly ThY Lys Val Val Lan Asp
Asp Lyn 65707580 Asp Tyr Phe Lel Pha Arg Asp Gly Asp
Ile Len Cl' Lys Vyr Val Asp 859095  WO
2007/025343PCT/AU2006/001278 9 



<210> 15 4211> 45 5 4212> DNA <213> Artificial -4220>
4223> Synthetic sceeence 10 <400> 15 ctgtaaccaa
aggaggagaa graguaaccag annaatetca agg45 15 <210> 16
<211> 43 <212> DNA <213> Artificial 10 <220> 4223>
Synthetic 00406nct .4400> 16 OCttgagatt tttctugttc
etcttegect cctttggtta rag43 25 4210> 17 4211> 23
<212> DNA 30 4213> Artificial <220> <223> Synthetic
segeence  WO 2007/025343PCT/A112006/001278 10 <400>
17 



ccaaaggagg vattttcatt COagaamast ctc33 5 <210> 18
<211> 33 <212> DMA <213> Artificial 10 <220> <223>
gy:nthetic SeoUccildc <400> 10 gagatttttc tggaatgaaa
atg0Ctectt tgg33 15 <210> 19 <2115 43 4112> ma <213>
.Artificia 4220> 4223> Synthetic sagOcaca 25 <400> 19
otgtaaccaa aggaggcatt ataattcoag aaaaatctca agg43'
<210> 20 30<211> 43 .- <212> DMA <213> Artificial  WO
20071025343PCT/AU2006/001278 11 <223> Synthetic
sequence <400> 20 



cuttgagatt tttetggaat tataatgsct ectttggtta PEP43 5
<210> 21 <211> 102 <212> PET ID <213> Sumo sapiens
<400> 21 Ala Ala Gly Gin Ala Phe rg laro Pte Lou Pro
Lou Me Asp Arg Val 15 151015 Len Val (flu Arg Ser Ala
Ala Gin Thr Val Thr Lys Gly Gly Ile Get 202530 20 Len
Pro Gin Lys Ser Gin Gly Lys Val Lou Gin Ala Thr Val
Val Ala 354045 Val Gly Se' Gly Ger Lys Gly Lys Gly
Gly Glu Ile Gin Pro Val Per 5055GO 25 Val Lys Val Gly
Asp Lis vat Lou Lou Pro Gin Tyr GlY GlY Plitt las
657075GO      Vat Val Len ASp Asp Lys Asp flr Phs Lou
Phe Arg Asp Gly Asp Ile 30es. 9095 Len Gly Lys Tyr
Val Asp  <210> 22 4211> 312 <212> DNA 



5 <213> Homo sapiens  <400> 22 atggeagvag aggagtgctg
10 aaagtattgo attcaaceag aaagtagtte tacgtagact
gasaagegtt tagaaagttt etgaaactgt aaccadagga
aagoaacagt agtegetgtt ttagoOtgaa agttggagat
tagatgaeaa ggattatttc ga  dttdCadtdt ttgaccgagt
attggttgaa ggcattatgc tteeagaaaa atoteaagga
ggategggtt etaaaggaaa gggtggagag asagttette
tcccagaata tggaggeacc Otatttagag atggtgacat
tcttggaaag  15 <210> 23 <211> 101 <212> PEW <213>
Dome sapiens <400> 23 Ala Gly Gin Ala Phe Arg Lys as
Lou REO,LOU Plc Asp Arg Val Lau 1610 '15 Vat Gin Arg
Star Ala Ala glu Ibr Val Tin Lys Gly Gly Ile Mat Leu
202530      Pro Gin Lys Ser Gin Gly Lys Val Lea Gin
Ala Thr Val Val Ala Val 1035dO45 (fly Sex aly Bur Lys
Gly LyS GlY Gly Glu no Gin Pro val Aer Val 5055'.60
13 pys Val Gly ASP LYs Val Lau Lou Pro Gin Tyr Gly
Gly Thr LyS Val 65707580 



Val LOU Asp Asp Lys Asp Tyr Mae Len Phe Arg Asp Gil'
Asp Ile Lou 859095 Gly %/V Tyr Val MY 10 <210> 24
<211> 86 <212> PR! <213> Ramo sapiens 15 <400> 24 Ala
Ala Gig Gln Ala she Arg Lys Pho Len Pro Lou Phe Asp
Zirg Val 510 15 20 Lou Val Glu Arg Set Ala Sty pys
Val LOU Gin Ala Thr Val Val Ala 202530 Val Gig Ser
Guy Ser Lyn Gig Lys Gig Gig Gin lie Gin Pro val Ser
25354045 Val Lys Val Gly Asp Lys Val Lau Lou Pro au
Tyr Gig Gly Thr Lys 505560 30 Val Val Lou Asp Asp pys
Asp Tyr Ph@ Lan MO Jug Asp Gly 11.672410 65707580 Lou
Gly Lys Tyr Vail Asp  WO 2007/025343PCT/AU2006/001278
14 .4210> 25 



<2/1> 264 <212> DNA <213> Homo sapiens <400> 25
atggeggogg gtcaggcgtt tcgtaaattt ctgccgctgt
ttgatcgtgt tctggttgna60 . M agtagegogg gmaaagttet
gcaggsgmeo gttgttgogg ttggtagcgg eageaaaggt120
aaaggcgotg aaattcagcc ggttagcgtg aaagtgggeg
ataaagttct gctgccggaa180 tatggeggCa ccaaagttgt
gctggatgat attagattywt teetattcag egatggtgat240
atcctgggca eatacgtgga ttaa264 Is <210> 26 <211> 95
<212> PRT <213> Bann sapiens 20 <400> 26 Ala Ala Gly
Gin Ala Pba Ant Lys Phe Lau pro Len The Asp Arg Val
151015 25 Let Val Gin Arg Ser Ala Ala Gin Thr val Thr
ram Giy Gly Ile Mat 202530 Len Pro Gln pars Ger Ola
Gly Lys Va.]. Len Gin Ala Thr val Val Ala 20354045
Val Gly Sex Gly Set Gin Pro Val Bar Val T413 Val My
Asp Lys Val 505560  



WO 2007/025343PCT/AU2006/001278 15 Lou Lea Pro Olu
Tyr 'fly Gly Thr Lys Val Val Mon Asp Asp Ara Asp
65707580 Tyr rho Len Rho Arg Asp GlY Asp no Lau G/Y
Lye Tyr Val'AsP 5859095  210> 27 4211> 291 10 <212>
DNA <213> Somi sapiens  400> 27 atggaggagg ocgaggaOtt
toptaaahtt otgocgebgt thgategtot norggghgua60 15
cgtagcgogg oggaaacagt taocaaagga gotattatgo
tgooggaaaa aagocagggt120 aaagttetgo aggegaccgh
hgt...hgcmitt gskageggta gedageoggt tagogtgaaa180
flowage-8a saght.etsr08 giaggaatat gioggtaaaa
aagttshect ggatgataaa240 gattactteo nottcogega
hggtgatate ctsiggaaaat aogtggatta a291    <210> 28
<211> 79 421_2> PET <213> HOMO sapiens <400> 28 Ala
Ala Giy Gin Ala Pima Arg Lys Phu Lea Pro Leu Pho Amp
Arg Val 1515 



Len Val Glu Arg sor Ala Gly Lys Val Lou Gin Ala Mhz
Val Val Ala 202530 Val Gay Ser (fly Per Gin Pro Val
Sir Val Lys Val Gly Asp Ars Val  WO
2007/025343PCT/AU20061001278 16 354045 Len Lev Pro
Gin Tyr Gly ely Thr Lys Val Val Lau Aap Asp Lys Asp
505560 Tyr Phe Len Rho Arg Asp Gly Asp Ile Lou Gly
Lys Tyr Val API,  65  70 75 W <2/0> 29   



<211> 243    <212>      DMA    -<213> Homo sapiens
15 <400> 29 



atggcagcag gadaagegtt aggegtgag gaaaagtatt gttagcgtga
aagttggaga etagatgaca aggattattt 20 tga  ttgaecgagt
attggttgaa60 ttggateggg ttetcaacca120 atggaggcac
caaagtagtt180 ttCttggaaa gtnegtagac240 243  <210> 30
4211> 102 26 <212> SSW <213> =Mc Sapiens <400> 30 30
Gly4A2a Gly Gin Ala Phs Arg Lys Phe Lou PrO.Lem Phe
Asp Arg Val Lou Val 01U Arg ger Ala Ala Gin Thr Val
Thr Lys my gig Ile Mat 2042530  WO
2007/025343PCT/A112006/001278 



17 Lau Pro Gln Lys or Gin Gly Lys Val Lou Gin 82a Thr
Val Val Ala 354045 5 Val Sly Sur Gly Se r Lys Gly Lys
Oly Gly Glu 1/0 Gan Pro Vat Ser 505560  Vat pyre vat
Gly Asp Lys Val Len tau Pro Gin Tyr Oly Gly Thr Lys
,657075SO 10. Val Val Lea Asp Asp Lys Asp Tyr Pha Lau
The.Axo Asp t3r AsP Ile 859095 Len 01%' Lys Tyr Val
Aap 15100 <210> 31 <211> 312 20 <212 SSA t215> HoMO
Sapiens  4400st 31 at5g0c9GGP  25 cgtsacacss
itaaattistge attcagoOPP asagtgatgo tatgtwatt 30
pocaggicgth togtaaattt oggaaaooph snaaaaa090
aggagaodgt 50ittgagght tia5cOtOaaacrbingclfat
tggatgatam agattatttt get  



otgsagotgt thgatoghgt getggttgaa pgeattatgc
tgeoggaaaa aagocaggss 515045,09980a gaaaaggsaa
aggaggagan amagtgotga tgccgganta tOScggcacc
ctghtucgcg atogcsatat tOtgggcaaa  <210> 32 <400> 000
WO 2007/025343PCT/AU2006/001278 18 <210> 33 <400> 000
$ <210> 34 <211> 294 <212> DNA M <213> E. cola <400>
34 atgaatatto gtooattgea tgatc2o2t2 ategtcaagc
gtaaagaagt tgaaaotaaa60 totgotggeg Yeato9ttot
gaeoggotet gca2CO2cta aateloaocag eggcgaagtg120 m
otmotgtog goaatggccg tatoottgea aatopagaag tgaagocgct
ggatgtgaaa180 gttglogata tegttatttt makeup:egg:20
taoggtgtga aatctgagaa gatogacaat240 gaagaagtgt
tgateut9te cgaaagogao attatogoaa ttgttgaago gtaa294
20 <210> 35 <211> 102 <212> PET <213> Rome 25 <400>
35 Ala Ala ay Gin Ala rho Arg Lys Phu Lau Pro Leu'Phe
Asp Arg Val 



151015 30 pea tax Glu Arg ger Ala Ala Gin Thr Val Tar
Lye sty Gly Ile Phu 202530 Ile no Glu Lys Set Gin Gly
Lys Val Tam Ota Ala Tar Val Val Ala 35AO45  WO
2007/025343PCT/A112006/001278 19 Val 017 Ser ely ter
Lys (fly Lys aly @y WAY no 01n Pro Val Ser 505560 S
Val Pya Val gly Asp Lys vat Lau Lau Pro 0112 Wyr Gly
(fly Mr Lys 6370. 75BO Val Val Lou imp Asp Ilya Asp
Tyr Eke Les phe Ara' 4st, sly Asp Ile as9095 10 Zen
Gly Lyn Tyr Val asp 200 15 4210> 36 4211> 312 <212>
DUX <2/3> Goma sapien 20 <400> 36 atgOOngcc9
gacaagcStt tagaaagttt cttoCactot ttgaccgagt
attggttgaa60 aggagtgctg ctgaaaotgt aaccaaagga
ggcattttca ttccagaama atetcaugga120 .aaagtattgc
aagcaacagt agtogetgtt Ogatagggtt
ctaaaggaaangtggagag100 attcaacoag ttagcgtgaa
agttggagat aaagttatta taccagaata tggagUtatc240 23
anagtagttC tagatgacaa nattatttactatttagag atggtgagat
tattggaaag300 



hacgtagadt gm322 <210> 37 30 <211> 102 4212> VET
<213> Demo sapien <400> 37  WO
2007/025343PCT/A1J2006/001278 20 Ala Ala Gar Cla Ala
File Arg Lye Pita Lou Pro Lou Phe Asp Arg Val 151015
5 Lem Val Gin Arg Sex Ala Ala'Oln Thr Vat Thr Lys Gly
Gist no Ile 202530 Ile Pro (flu lays Se= Gin ClIP
TCyS Val Lou ela Ala Wbr vat Val Ala 354045 10 Val
GIs Set Gly See Aye Oly Aye Gly Gilt Gin Ile Gin Pro
Vai Saw 505560 Val Lys val Gly Asp Lys Val Lou lieu
Pro GiU Tyr 'fly Gly VI= tars 1565707580 Val Val Lou
Asp Asp Lye Asp Tyr Pita Lou rho Ang Asp Gly Asp Ile
859095 20 Lou Gly Lys Tyr Val Asp 100 <210> 38 



25 4211> 312 <212> DNA <213> Pomo sapion <400> 38 30
atggoagaag gacaagcgtt tagaaagttt ottccactot
ttgaccgagt attggttgaa60 aggagtgatg ctgaaactgt
aacCaaagga gpcattataa ttccagaaaa atetcaagga120
aaagtattgc aagcoacagt agtcgctgtt ggategortt
CtamagV8Eat mtggagag180 attcaaccag ttagcgtgaa
agttggagat asaghtettc teccagaata tggaggcaao240
amagtagttc tagatgacaa ggattatttc ctatttagag
aBggtgatat tOttggaaag300  WO
2007/025343PCT/AU2006/001278 21  taegtagact ffa {210>
39 5 <211> 110 <212> PET {213> Homo espies <400> 39
10 Ala Ala'Gly Oln A/a Phe Xrg Lys Phe Lou Pro lieu
Phe Asp Arg Val 151015 Lea Val Sit Arg Ser Ala Ala
Glu Thr Val Ths Lys gly Gly (flu Glu 15282530 Glu Pro
:Mu Lys Sus Gin Oly Lys Val Lou 0121 Ala Thr Val Val
Ala 



3540. 45 20 Val Gly Sex Gly Set Lys Gly Lys Gly Gly
Ole Tie Gin no Val Sex 505560 Val Lys Val Oly As Lys
Val Len Len Pro Gin Tyr Gly Glg Thr 657075.SO 25 Val
Val Lou Asp ASV las Asp Tyr Pita Lou Pita Arg Asp Gly
Asp no 859095 Lou Gly Lys Tyr Val- Asp Lou Glu His
His His His His His 30100105110 <210> 40 <211> 336
WO 2007/025343PCT/AU2006/001278 22 <212> DNA <213>
Homo Bawl=  <400> 40 5 atggeagcag aggagtgotg
aaagtattgo attcaaccag aaagtagttc W tacgtagacc
gacaagcgtt atgaaaCtgt aagcaacagt ttagogtgaa
tagatgagaa tcgageacca 



tagaaagttt ettccactct ttgaccgagt attggttgaa
aaccaaagga ggcgaagagg ataccagamaa atctcaagga
agtogctgtt ggategggtt ctaaaggaaa eiggt0gagaq
agttggagat aaagttattc toccagaata tggaggoacc
ggattatttc ctatttagag atggtgacat tettggamag
ccaccaccac cactga  <210> 41 <211> 110 15 <212> PAT
<213> Homo sapieu <400> 41 '20 Ala Ala Oly Gin A1 rho
Arg Lys Phs Leu Pro Leu Phe Asp Ars, Vt1 151015 Lou
Val (flu Arg gor Ala Ala Glu Mir Val Whr Lys Sly Gly
Ile Met 202530 25 Len Pro Gin Lys ger Gin Gly Lys Val
Lau Glri Ala Whr Val Val Ala 354045      Val (fly Set
(fly Set Lys Gay Lys (fly Gly Glu ile Gin Pro Val Set
30SO5560 Val Lys vat Gly Asp Zys Val Lou Lau Pro Gin
Tyr ar Gly Mr Lys 651075'90  WO
2007/025343PCT/AU2006/001278 23 Val Vat Lau Asp Amp
Lys Any Tyr Phis Lau he Arg Asp Ely /tap no 859095 



Lou GlY liyz TYr Val 2S20 Len Gin His His His His Els
Hip 5100105110 <210> 42 <211> 336 N <212) DMA 4213>
Hato sapient    attcaaccag ttagcgtgaa agttggagat
aarigtaptto tagatgaCtat ggattattte tacgtagacc
tcgagcacca cdaccaccac  aaagttattc teccagaata
tggaggcacc ctatttagag atggtgacat tettgganag cactga
<210> 43 <211> 291 <212) DNA 25 <213s. Homo aapica
<400> 43 atgaatatta gtccactott tgaccgagta ttggttgaaa
ggagtgctgc tgaaactgta60 accaaaggag gcattatact
tecagaaaaa tetcaaggaa aagtattgca agcaacagta120 30
gtOgatgttg gator/Rung taaaggaaag ggtspgagaga
ttcaaccagt tagagtgaaa180 



gttggagata aagttettct cccagaatat ggaggvacca
aagtagttct agatgacaag240 - gattatttuc tatttagaga
tggtgagatt ettagaaagt acgtagactg a291  WO
2007/025343PCT/AU2006/001278 24 <210> 44 <211> 309
<212> DNA <213> Ecm0 capita <400> 44 atggcaggac
aagcgtttag aaagtttatt ccactetttg accgagtatt
gattgaaagg60 agtgctgctg aaactgtaaa caaaggaggc
attatgcttc cagaaaaatc tcaaggaaaa120 gtattgcaag
caadagtagt cgctgttgga tcciggttcta aaggaangg
tsgagagatt180 10 caaccagtta gcgtgaaagt tggagataaa
gttcttctcc cagaatatgg aggcaccaaa240 gtagttctag
atgacaagga ttatttccta tttagagatg gtgaCattct
tggaaagtac300 gtagactga309 


