
HIGH-AFFINITY ANTAGONISTS OF ELR-CXC CHEMOKINES HELD
OF THE INVENTION The present invention relates to the
field of CXC chemokine receptor antagonists. 5
BACKGROUND OF THE INVENTION        The CXC chemokines
that possess the receptor-signaling glutamic
acid-leucinearginine (ELR) motif (e.g., CXCL1/GROa,
CXCL8/IL-8; Baggiolini, M. 1998. Nature. 392:565-568)
are important to the influx of inflammatory cells
that mediates much of the pathology in multiple
settings, including ischemia-reperfusion injury
(Sekido, N. etal. 1993. 10Nature. 365:654-657;
Villard, J. et al. 1995. Am. J. Respir. Crit. Care
Med. 152:1549-1554), endotoxemia-induced acute
respiratory distress syndrome (ARDS; Mukaida, N. et
al. 1998. Inflamm. Res. 47 suppl. 3):5151-157),
arthritis, and immune complex-type glomerulonephritis
(Harada, A. et al. 1996. Inflamm. Res. 2:482-489).
For instance, inappropriately released hydrolytic
enzymes and reactive oxygen species from activated
neutrophils initiate and/or 15perpetuate the
pathologic processes. On the other hand, during most
bacterial infections this chemokine response
represents a critical first line of defense. But even
here, ELR+ CXC chemokine responses can, via their
abilities to activate inflammatory cells displaying
the CXCR1 and CXCR2 receptors, exacerbate the
pathology. For example, during experimental 'cecal
puncture and ligation' sepsis, neutralization of
M1P-2 reduces mouse mortality from 85 20 to 38%
(Walley, K R. et al. 1997. Infect. Immun.
65:3847-3851). And experimental treatments that
eliminate circulating neutrophils ameliorate the
pathology of pneumonic mannheimiosis (Slocombe, R.
etal. 1985. Am. J. Vet. Res. 46:2253), wherein CXCL8
expression in the airways variably affects the
neutrophil chemoattraction. Caswell, J. L. et al.
1997. Vet. Pathol. 35:124-131; Caswell, J. L. et al.
2001. Canad. J. Vet. Res. 65:229-232). Despite the
critical 25 importance of these chemokine responses
in many settings, wayward inflammatory cell responses
are sufficiently damaging that the development of
therapeutic tools with which we can block ELR+
chemokines has become a research priority
(Baggiolini, M., and B. Moser. 1997. J. Exp. Med.
186:1189-1191). The 'ELR' chemokines chemoattract and
activate inflammatory cells via their CXCR1 30 and
CXCR2 receptors (Baggiolini, 1998; Ahuja, S. K., and
P.M. Murphy. 1996. J. Biol. Chem. 271:20545-20550).
Most mammals express orthologs (genes in different
species that evolved from a common ancestral gene by
speciation) of the CXCR1 and CXCR2 receptors  WO
2007/131352PCT/CA2007/000848 2 and the `ELR'
chemokines. Sequence similarity between these
homologous (genetically or functionally related)
genes is high; higher still when conserved amino acid
substitutions are considered. Mouse and rat are
exceptions where these species do not have CXCR1
genes and their CXCL8 equivalent is highly divergent
from that of other mammals. Interleukin 8 



5 (CXCL8) is not species specific, in that the CXCL8
protein from one species can be functional in another
species (Rot, 1991, Cytokine 3:21-27).       The
CXCR1 is specific for CXCL8 and CXCL6/granulocyte
chemotactic protein-2 (GCP-2), while the CXCR2 binds
CXCL8 with high affinity, but also macrophage
inflammatory protein-2 (MLP-2), CXCL1, CXCL5/ENA-78,
and CXCL6 with somewhat lower 10affinities (see, for
example, Baggiolini and Moser, 1997). CXCL8 signaling
in cell lines transfected with the human CXCR1 or
CXCR2 induces equipotent chemotactic responses
(Wuyts,. A. etal. 1998. Eur. J. Biochem. 255:67-73;
Richardson, 1Z. et al. 1998. J. Biol. Chem. 273:23830
- 23836), and while neutrophil cytosolic free Ca++
changes and cellular degranulation in response to
CXCL8 are also mediated by both receptors, the
respiratory burst 15 and activation of phospholipase
D reportedly depend exclusively on the CXCRI (Jones,
S. A. et al. 1996. Proc. Natl. Acad. Sci. U.S A.
93:6682-6686.). On the other hand, it has been
reported that a non-peptide antagonist of the CXCR2,
but not the CXCR1, antagonizes CXCL8-mediated
neutrophil chemotaxis, but not cellular activation
(White, J. R. et al. 1998. J. Biol. Chem.
273:10095-10098.). Finally, there is abundant
evidence that chemokines are most 20 often
redundantly expressed during inflammatory responses
(see, for example, Caswell et al., 1997). But,
despite active research in the field, no CXC
chemokine antagonists are known in the prior art that
are effective in suppressing adverse inflammatory
cell activity induced by either ELR-CXC chemokine
receptor. SUMMARY OF THE INVENTION 25Compositions of
the present disclosure include novel ELR-CXC
chemokine agonist and antagonist proteins that are
capable of binding to CXCRI or occru receptors in
mammalian cells. These include agonists and
antagonists that are capable of high-affinity
binding, wherein "high-affinity" refers to the
agonist's or antagonist's affinity for the receptor
being sufficient such that it can block the wild-type
chemokine agonist under physiologically relevant
30concentrations. The novel antagonist proteins also
include those that are substantially equivalent (that
is, those that contain amino acid substitutions,
additions and deletions that do not delete the CXCRI
and CXCR2 binding functions) to a wild-type bovine
and/or human CXCL8 protein (illustrated herein as the
amino acid sequences of SEQ ID NO:1 and SEQ ID  WO
2007/131352PCT/CA2007/000848 3 NO:2) and also bear
modified amino-terminal amino acid residues along
with substitutions of Lys I I with Arg and Gly3 1
with Pro (SEQ ID No. 6). Analogues of this bovine
CXCL8(3_ 74)K II R/G31P are also included, namely
CXCL8(3.74)K 1 IR/G31P/P32G (SEQ ID No. 7) and
CXCL8(3"74)K 1 1 R/T1 2S/1-1 1 3F/G3 IP (SEQ ID No.
8). 5Other compositions of the present disclosure are
novel polynucleotides and polypeptides relating to
these proteins. In other embodiments, there are
provided nucleotide sequences derived from the amino
acid sequences. Further, the present disclosure
includes vectors comprising the novel
polynucleotides, and expression vectors comprising
the novel polynucleotides operatively associated with
regulatory sequences controlling expression of the
polynucleotides. Similarly, 10 gene fusions
comprising affinity handles and the novel
polynucleotides are included in the present
disclosure, as are the resultant vectors and
expression vectors containing such gene fusions. 



The present disclosure also includes hosts
genetically engineered to contain the novel
polynucleotides as well as hosts genetically
engineered to contain the novel polynucleotides
15operatively associated with regulatory sequences,
that is, associated with regulatory sequences in such
a fashion that the regulatory sequences control
expression of the novel polynucleotides. Also
included are hosts containing gene fusions, either
associated with regulatory sequences in such a
fashion that the regulatory sequences control the
expression of the gene fusions, or in the absence of
such regulatory sequences. These hosts may be viruses
or cells, wherein the 20latter include without
limitation bacteria, yeast, protozoa, fungi, algae,
plant cells, and animal cells and higher organisms
derived therefrom.        The present disclosure
additionally comprises uses of the novel polypeptides
in treating CXC chemokine-mediated pathologies
involving the CXCR1 or CXCR2 receptors in mammals.
Likewise, the present disclosure includes methods of
treating ELR-CXC chemokine-mediated pathologies 25
involving the CXCR1 or CXCR2 receptors, comprising
administering to the afflicted mammal an effective
amount of one of the novel polypeptides.
Pharmaceutical compositions comprising a
biologically-active amount of one of the novel
polypeptides are also included in the present
disclosure.        Methods of producing and purifying
the novel polypeptides are also included in the
present disclosure.        In one embodiment of the
present disclosure, there is provided a purified or
isolated peptide having or comprising an amino acid
sequence of: XELRCXCIRX XSXPEXPKX1 XEXXXIXSPR
HCXNXEIIVK LXXGXEXCLX  WO
2007/131352PCT/CA2007/000848 4 PXXXWVQXXV XXFXKXXEXX
)0C (SEQ ID No. 3), wherein X is any amino acid.
In another embodiment of the present disclosure,
there is provided an isolated or purified peptide
comprising an amino acid sequence of: X1ELRCXCIRX
XSXPFXPKXI XEXXXDCSPP HOCNXEIIVK LXXGXEXCLX 5
PXXXWVQXXV XXFXKXXEXX2X3X4 wherein X:, X2, X3 and X4
are independently 0-10 amino acid residues and Xis
any amino acid.       In another embodiment of the
present disclosure, there is provided an isolated or
purified peptide comprising an amino acid sequence
of: 



10 X1ELRCX6CIRX10 X113X13PFX:6PKX:91
X21EX23X24X2,51X27SPP FICX33NX33EIIVK
LX42X43GX45EX470-X30 PX32X33X34WVQX38X39V
X61X62FX64KX66X67EX69X70X71X72 (defined consensus SEQ
ID No. 4) wherein X1 is 0-10 amino acids; 15 X6 is Q,
E or L; X10 is T or I; X11 is H or Y; X13 is T or K;
X16 is H or N; 20 X19 is F or Y or L; X21 is K or R;
X23 is L or M; X24 is R or T; X23 is V or A; 25 X27
is D or E; X33 iS V or A or E; X33 is T or S; X42 is
S or V or T or F; X43 is D or N; 30 X45 is R or A or
N or K or D; X47 is L or V; X30 is D or N; X32 is K
Or H; 



WO 2007/131352PCT/CA2007/000848 5 X53 is E or Q or T;
X54 is P or N or K; X58 is R or K or I;       X59 is
V or I; 5X61 is E or Q; X62 is K or I or V or A; X64
is L or V; X66 is R or K; X67 is A or T; 10
X69iSSOrNOTKOrG; X70 is Q or S or K or deleted; X71
is N or D or deleted; and X72 is P or A or S or
deleted.          According to another embodiment of
the present disclosure, there is provided an isolated
15 peptide consisting essentially of an amino acid
sequence as set forth in any one of the following:
GSTELRCQCIRTHSTPFHPKFIICELRVIESPPHCENSEIIVKLTDGRELCLD
PKENWVQR VVEKFLKRAENS (bhG31P - SEQ ID No. 10);
KELRCQCIRTYSKFFHPKFIKELRVIESPPHCAN I
EIIVKLSDGRELCLDPKENWVQRVV 20 EKFLKRAENS (hG3 IP (0) -
SEQ ID No. 11);
ELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDPKEN
WVQRVVE KFLICRAENS (hG31P (-1) - SEQ ID No. 12);
GSKELRCQCIRTYSKPFHPKFIKEIRVIESPPHCANTEITVKLSDGRELCLDP
KENWVQR VVEKFLKRAENS (hG31P (+2) - SEQ ID No. 13); 



25
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGREL
CLDPKEN WVQRVVEKELKRAENS (hG3 1P (6) - SEQ ID No.
14);
GSTELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
KENWVQR VVEKFLKRAENS (h03 IP K3T - SEQ ID No. 15);
GSKELRCQCIRTHSKPFHPKFIKELRVIESPPHCANTEINKLSDGRELCLDPK
ENWVQR 30 VVEICELKRAENS (hG3 IP YI3H - SEQ ID No.
16);
GSKELRCQCIRTYSTPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
KENWVQR VVEKFLKRAENS (hG31P KIST (0) - SEQ ID No.
17); GS KELRCQC IRTYS
KPFHPKFIKELRVIESPPHCENIEIIVKLSDGRELCIDPKENWVQR  WO
2007/131352PCT/CA20071000848 6 VVEKFLICRAENS (hG3 IP
A35E(0) - SEQ ID No. 18);
GSKELACQCIRTYSKPFHPICFIKELRVIESPPHCANSEIIVKLSDGRELCLD
PKENWVQR VVEKFLKRAENS (hG31P T37S (0) - SEQ ID No.
19);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVICLTDGRELCLD
PKENWVQR 5 VVEKFLICRAENS (h03 IP S44T (0) - SEQ ID
No. 20);
GSKELRCQCIRTYSKPFHPICIKELRVIESPPHCANTEIIVKLSDGDELCLDP
KENWVQR VVEKFLICRAENS (hG31P R47D (0) - SEQ ID No.
21);
GSKELACQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
KEKWVQR VVEKFLKRAENS (hG31P N56K(0) - SEQ ID No. 22);
10
GSKELACQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVICESDGRELCLD
PICENWVQK VVEKFLICRAENS (hG31P R6OK (0) - SEQ ID No.
23);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
ICENWVQR VVEVFLKRAENS (h03 IP K64V (0) - SEQ ID No.
24);
GSICELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGREVCLD
PKENWVQR 15 VVEKFLKRAENS (hG31P L49V - SEQ ID No.
25);
GSKELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSELIVKLTDGRELCLDP
ICENWVQR VVEKFLKRAENS (bhG3 IP T3K- SEQ ID No. 26);
GSTELRCQCIRTYSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDP
KENWVQR VVEKFLICRAENS (bhG31P II13Y - SEQ ID No. 27);
20
GSTELRCQCIRTHSKPFHPKFIKELRVIESPPHCENSEIIVKLTDGREECLDP
KENWVQR VVEICFLKRAENS (bhG31P TISK SEQ ID No. 28);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCANSEIIVKLTDGRELCLDP
KENWVQR VVEKFLICRAENS (bhG31P E35A - SEQ ID No. 29);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENTEIIVKLTDGRELCLDP
KENWVQR 25 VVEKFLICRAENS (bhG31P S37T - SEQ ID No.
30);
GSMGGSTELRCQCERTHSTPFHPKEIKELRVIESPPHCENSEIIVKLTDGREL
CLDPICEN IWVQRVVEKFLKRAENS (bhG31P (+6) - SEQ ID No.
31);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDP
KENWVQR VVEKFLKRAENS (bhG3 IP (+2) - SEQ ID No. 32);
30
TELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDPIC
ENWVQRVV EKFLKRAENS (bhG3I P (+0) - SEQ B) No. 33);
ELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDPKEN
WVQRVVE KFLICRAENS (bhG31P (-I) - SEQ ID No. 34);  WO
2007/131352PCT/CA2007/000848 7 



GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESGPHCANTEIIVKLSDGREL
CLDPKEN WVQRVVEKFLKRAENS (hK1 1 R (+6) - SEQ ID No.
35); GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCEN 1
LIIVKLSDGRELCLDPKEN WVQRVVEKFLKRAENS (hK1 IRG31P
A35E(+6) - SEQ ID No. 36); 5
GSMGGSICELRCQCIRTYSKPFHPKFI10ELRVIESPPHCANSEIIVKLSDGR
ELCLDPKEN WVQRVVEICELKRAENS (hK11RG31P T37S (+6) -
SEQ ID No. 37);
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLTDGREL
CLDPKEN WVQRVVEKFLKRAENS (hK11RG31P S44T (+6) - SEQ
ID No. 38);
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGDEL
CLDPKEN 10 WVQRVVEKFLKRAENS (hK11RG3IP R47D (+6) -
SEQ ID No. 39);
GSMGGSKELRCQCIRTYSICPFHPKFIKELRVIESPPHCANTEIIVKLSDGRE
VCLDPKEN WVQRVVEKFLKRAENS (111(11RG31P L49V - SEQ ID
No. 40);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTNGNEVCLNP
KEKWVQK VVQVFVICRAEKQDP (Bovine 3-74 KI1RG31P (+2)-
SEQ ID No. 41). 1 5According to a further embodiment
of the present disclosure, there is provided an
isolated polynucleotide sequence comprising a
nucleotide sequence encoding an amino acid sequence
of: XIELRCXCIRX XSXPFXPKXI XEXXXIXSPP HCXNXEIIVK
LXXGXEXCLX PLICXWVQ)OCV XXEXICXXEXX2X3X4 20 wherein
X1, X2, X3 and X4 are independently 0-10 amino acid
residues and Xis any amino acid.        According to,
a further embodiment of the present disclosure, there
is provided an isolated polynucleotide sequence
encoding an amino acid sequence of: XIELRCX6CIRX to
XI1SX13PFX16PICX19I X21EX23X24X2611X27SPP 25
HCX33NX35EIIVK LX42X43GX45EX47CLX50
PX52X53X54WVQX58X59V X61X62FX641CX66X67EX69X70X71X72
(SEQ ID No. 4) wherein X1 is 0-10 amino acids; X6 is
Q, E or L; 30 XI is T or I; X11 is H or Y; X13 is T
or K; X16 is H or N;  WO 2007/131352PCT/CA2007/000848
8 X19 is F or Y or L; X21 iS K or R; X23 is L or M; 



X24 iS R or T; 5 X25 iS V or A; X27 is D or E; X33 is
V or A or E; X35 is T or S; X42 is S or V or T or F;
10 X43 is D or N; X45 is R or A or N or K or D; X47
is L or V; X50 is D or N; X52 is K or H; 15 X53 iS E
or Q or T; X54 is P or N or K; X58 iS R or K or I;
X59 is V or I; X61 is E or Q; 20 X62 is K or I or V
or A; X64 iS L or V; X66 is R or K; X67 is A or T;
X69 is S or N or K or G; 25 X70 is Q or S or K or
deleted; X71 is N or D or deleted; and 



X72 iS P or A or S or deleted. According to a further
embodiment of the present disclosure, there is
provided an isolated polynucleotide consisting
essentially of a nucleotide sequence encoding an
amino acid sequence 30 as set forth in any one of SEQ
ID No. 10-41.        In another embodiment of the
present disclosure, there is provided a transgenic
cell comprising a polynucleotide as described above.
The polynucleotide may be non-native.        In
another embodiment of the present disclosure, there
is provided a viral host genetically engineered  9 to
comprise a polynucleotide as described above.
In a further embodiment of the present disclosure,
there is provided an expression vector comprising the
polynucleotide as described above operatively linked
to a regulatory sequence that controls expression of
said polynucleotide in a suitable host.       In a
yet further embodiment of the present disclosure,
there is provided a host cell comprising the
expression vector described above.       In another
embodiment of the present disclosure, there is
provided the use of the peptide as described above in
the manufacture of a medicament for treating a CXC
chemokine-mediated pathology.       In another
embodiment of the present disclosure, there is
provided a method of treating a CXC
chemokine-mediated pathology comprising administering
to an individual in need of such treatment an
effective amount of a peptide as described above.
In a first aspect, there is provided an isolated or
purified peptide comprising an amino acid sequence as
set forth in SEQ ID No. 13.       In a second aspect,
there is provided an isolated polynucleotide sequence
comprising a nucleotide sequence encoding the amino
acid as set forth in SEQ ID No. 13.       In a third
aspect, there is provided a transgenic cell
comprising the polynucleotide as defined above.
In a fourth aspect, there is provided a viral host
genetically engineered to comprise the polynucleotide
as defined above.      In a fifth aspect, there is
provided an expression vector comprising the
polynucleotide as defined above operatively linked to
a regulatory sequence that controls expression of
said polynucleotide in a suitable host. In a sixth
aspect, there is provided a host cell comprising the
expression vector as defined above. 



In a seventh aspect, there is provided the use of the
peptide as defined above in the manufacture of a
medicament for treating a CXC chemokine-mediated
pathology.  9a BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1. The G31 P analogue of CXCL8(3_74)K1 IR is a
potent inhibitor of CXCL8- binding to peripheral
blood neutrophils. Bovine peripheral blood
neutrophils (87-93%purity) were (uppei- panel)
exposed at 4C for 2 h to CXCL80.74X11R analogues (10
ng/ml) or medium (med) alone, then washed and
similarly incubated with biotinylated CXCL8
(bm`CXCL8; 1000 ng/ml or 129 nM). These levels of
CXCL8 approximate those found in the lung tissues of
animals with pneumonic pasteurellosis (ref 8, 9). The
levels of bi0tCXCL8 binding to the cells were
determined using ELISA technology. The depicted amino
acid substitutions within CXCL8(3.74)KIIR included:
G31P; P32G; T12S/H13P/G31P; and T12S/1113P/G31P/P32G.
The G31P, but not the P32G, analogue was a highly
effective antagonist of CXCL8 binding to the cells.
With both the G31P and P32G analogues, additional
substitutions of T12S and H13F reduced their CXCL8
antagonist activities (lower panel). Neutrophils were
exposed simultaneously for 45 min at 4.degree. C. to
varying concentrations of CXCL8(3.74)K11R/G3 IP or
unlabeled CXCL8 and 20 pM 125ICXCL8. This level of
1251- CXCL8 was chosen as nearly saturating for the
cell's high affinity CXCL8 receptors (data not
shown). The levels of cell-associated 125I-CXCL8 were
assessed using a counter. The data clearly indicate
that CXCL8(3.74)K11R/G31P had a substantially higher
affinity for the  neutrophils than CXCL8.  FIG. 2.
CXCL8(3.74)K11R/G3 IP is not an agonist of neutrophil
chemoattraction responses or -glucuronidase release.
CXCL8 and the G3 IP, P32G, or combined G31P/P32G
analogues of CXCL8(3.74)K1 IR were tested for their
neutrophil agonist activities, using freshly  WO
2007/131352PCT/CA2007/000848 10 purified bovine
peripheral blood neutrophils. (upper panel) The
chemotactic responses to each protein were tested in
30 mm microchemotaxis assays and the results
expressed as the mean (+/- SEM) number of cells/40x
objective microscope field, as outlined in the
methods section. Both the G31P and G31P/P32G
analogues displayed little discemable chemotactic
activity, 5 while the P32G analogue stimulated
substantial responses at 100 ng/ml. (lower panel) The
neutrophils were exposed to varying doses of each
analogue for 30 min, then the cellular secretion
products were assayed for -glucuronidase using the
chromogenic substrate pnitrophenyl--D-glucuronide, as
presented in the methods section. The total cellular
stores of - glucuronidase were determined from
aliquots of cells lysed with Triton-X-100. The enzyme
10release with each treatment is expressed as the
percent of the total cellular stores. None of the
analogues had substantial agonist activity, although
CXCL8 itself did induce significant enzyme release.
The positive control treatment with
phorbol-12,13-myristate acetate and calcium ionophore
A23187 induced 42+1-6% enzyme release. FIG. 3
CXCL8(3_74)K1IR-G31P is a highly effective antagonist
ELR-CXC chemokine- 15 medicated neutrophil
chemoattraction. The ability of CXCL8(3_74)1C11R/G3IP
to block chemotactic responses of bovine neutrophils
to several ELR-CXC chemokines was measured using 20
mm microchemotaxis assays. (left panel) The cells
were simultaneously exposed to CXCL8 (I gg/m1) and
varying concentrations of the analogue. The number of
cells that responded to the CXCL8 was assessed by
direct counting of the chemotaxis assay membranes, 20
as in FIG. 2. CXCL80_74)K11R/G3 IP was a highly
effective competitive inhibitor of the cell's 



responses to CXCL8. (middle panel) Dose-response
curves for chemoattraction of bovine neutrophils by
human CXCL1, CXCL5, or CXCL8. Each chemokine
displayed a biphasic activity pattern, with maxima at
1-10 ng/ml and at 1 pg/ml. (right panel) The ability
of CXCL8(3_74)K11R/G3 IP to block the cell's
responses to 1 ng/ml of human CXCL5 or CXCL1 25 or 10
ng/ml of human CXCL8 was assessed as above.
CXCL8(3,74)1(11R/G31P effectively antagonized each
ELR-CXC chemokine, with complete inhibition being
achieved with from 3- 20 nM CXCL8(3_74)K11R/G3IP.
FIG. 4. CXCL8(3_74)K11R-G31P blocks the activities of
CXCL8 and non-CXCL8 chemoattractants expressed within
pneumonic airways or in endotoxin-induced mastitis.
The 30 effects of monoclonal anti-1L8 antibody 8B6 or
CXCL8(344)K11R-G31P on neutrophil responses to the
chemoattractants expressed within the airways of
animals with pneumonic pasteurellosis or in the
mammary cisterns of cattle with endotoxin-induced
mastitis were assessed as in FIG. 3. (A) Diluted
(1:10) bronchoalveolar lavage fluids (BALE) from
lesional  WO 2007/131352PCT/CA2007/000848 11 lung
lobes of pneumonic cattle (PNEUMONIA) or teat cistern
lavage fluids from cattle with mastitis (MASTITIS)
were tested as is (none) or after treatment with
either anti-CXCL8 MAb 8B6 (5 pg/m1) or
CXCL8(3.74)K11R/631P (631P; 1 or 10 ng/ml) for their
chemotactic activities compared to medium alone. With
both samples, the Mab 8B6 antibodies by 5 themselves
neutralized 74% of the chemotactic activities in the
samples, while CXCL8(3_ 74)1(11R/63 IP reduced the
responses by 93-97%. (B) In order to confirm these
results using an alternate strategy, we next absorbed
lesional BAL fluids with monoclonal antibody 8B6-
immunoaffinity matrices, removing >99% of their
content of CXCL8, then tested both their residual
chemotactic activities and the ability of
CXCL8(3,74)K11R/G31P to antagonize these 10residual
non-CXCL8 chemotactic activities. There was a
dose-dependent inhibition of the total and residual
chemotactic activities in the samples, indicating
that both CXCL8 and nonCXCL8 chemoattractants are
expressed in these lesions.       FIG. 5.
CXCL8(3_74)K11R-631P can ablate endotoxin-induced
inflammatory responses in vivo. Two week-old Holstein
calves were tested for their neutrophilic
inflammatory 15responses to intradermal endotoxin (1
jig/site) challenge before and at various time after
intravenous (i.v.), subcutaneous (subcutan.), or
intramuscular (i.m.) injection of CXCL8(3.
74)1(11R-631P (75 ug/kg). Fifteen hour endotoxin
reaction site biopsies were obtained at 0, 16, 48 and
72 h post-treatment and processed for histopathologic
assessment of the neutrophil response, as determined
by counting the numbers of neutrophils in nine 40x
objective 20 microscope fields per section. (left
panel) Photomicrographs of the tissue responses to
endotoxin challenge around blood vessels within the
reticular dermis prior to (0 h) and 48 h
post-treatment. Large numbers of neutrophils
accumulated around the vasculature within the
reticular derm is in the pre-, but not post-treatment
tissues. (B) Graphic presentation of the neutrophil
responses to endotoxin challenge either before (01)
or after (16, 48, 72 h) CXCL8(3, 25741(11R-631P
delivery by each route. ** or ***---p 0.01 or 0.001,
respectively, relative to the 



internal control pretreatment responses.       FIG. 6
Eosinophils purified from the blood of atopic
asthmatic or atopic non-asthmatic donors (left
panels) or a subject with a hypereosinophilia (right
panel) were assessed for their responses to
recombinant human CXCL8, CXCL5, or CCL11, in the
presence or absence of 30 the indicated doses of
recombinant bovine CXCL8(3,74)KIIR/G31P (631P). Low
doses of G31P were able to block the responses of
these cells to each of the CXCR1 and CXCR2 ligands,
but had no effect on the eosinophil's responses to
the unrelated CCR3 ligand CCL I 1/eotaxin.  WO
20071131352PCT1CA20071000848 12 FIG. 7 Neutrophils
from the peripheral blood of a healthy donor were
tested for their responses to recombinant human CXCL8
or CXCL5 in the presence or absence of bovine
CXCL8(3_74)K11R/G3 IP (G3 IP; 10 ng/ml). G3 1P
blocked the neutrophil's responses to both ligands.
5FIG. 8 Physical characterization of hbG31P isoforms.
FIG. 9 Comparison of bG31P and hbG31P (CXCL8
antagonism)       FIG 10A hbG31P analogues are not
neutrophil agonists. Fig 10B hbG31P antagonist
activity.            FIG 11 Effect of the carboxy
terminal sequence of hbG31P on its antagbnisf
activities. 10FIG 12 Agonist and CXCL8 analogues -
activities of constructs FIG 13 Comparison of the
antagonist activities of bG31P and hG31P+6 FIG 14
hG31P antagonizes ENA78, a CXCR2-specific ligand FIG
15 hG31P antagonizes CXCL8-induced ROI release
FIG 16 hG31P antagonizes neutrophil chernotactic
activities in sputum of 15bronchiectasis and cystic
fibrosis patients. FIG 17 hG31P reduces pulmonary
inflammation in endotoxemic mice. FIG 18 Effect of
hG31P in morbid airway endotoxemia in guinea pigs.
FIG 19 Effect of various hG31P isofonns (and hbG31P)
on airway endotoxemia pathology in guinea pigs. 



20FIG 20 Effect of various hG31P isoforms (and
hbG31P) on airway endotoxemia pathology in guinea
pigs.       FIG 21 hbG31P mutants effect on blocking
human neutrophil (PMN) intracellular Ca influx
response to human IL-8 and GROa. The activity of
hbG31P and its mutants' activity on blocking PMN
intracellular Ca release [Ca]1 stimulated by human
IL-8 and GROa were 25 assessed. 100 ng/ml of bG31P,
hbG31P, and hbG31P mutants were incubated with 2 uM
Fluo4 AM stained with 2 x 105 PMNs for 15 mins, then
stimulated by 100 ng/ml IL-8 or GROa. Then read the
fluorescence of samples with fluorometer. The data
were expressed as the area of [Ca]/ measurements.
Generally, hbG31P mutants as well as hbG31P, bG31P
showed effective agonist activity on PMN [Ca]r
stimulated by IL-8 and GROa. 30FIG 22 hbG31P mutants
showed different effects on blocking PMN migration to
inflammation site in skin test stimulated by LPS.
hbG3 IP and its mutants' antagonist activity on
blocking PMN infiltration into LPS stimulated
inflammation site were assessed. The data were
expressed as the percentage of the blocked number of
PMN in 40x field of microscope of  WO
2007/131352PCI7CA2007/000848 13 subcutaneous and
intradermal tissue treated by 0.5 ttg LPS and 250
ug/m1bG31P, hbG31P or its mutants in the number of
PMN in LPS only treated inflammation site. The data
clearly showed that hbG31P has equal blocking
activity with bG31P. H I3Y showed much better
antagonist activity than T3K, E35A. TISK showed
slight effect on blocking. Meanwhile, S37T 5doesn't
show any antagonist activity. DETAILED DESCRIPTION OF
THE INVENTION (The following abbreviations are used
throughout this disclosure: ARDS, acute respiratory
distress syndrome; BALF, bronchoalveolar lavage
fluid(s); HEIR, Bolton-Hunter 10 Reagent; CXCR1,
CXCR2, CXCL8 receptors A, B, respectively; ELR,
glutamic acid-lysinearginine motif; CXCL1,
growth-related oncogenealpha; CXCL4, platelet
factor-4; CXCL5, epithelial-derived neutrophil
activator-78; CXCL6, granulocyte chemotactic
protein-2; CXCL8, interleukin-8; fMLP, formyl
methionyl-leucylproline bacterial tripeptide; IPTG,
isopropyl-thio-D-galactopyranoside; MIP-2, macrophage
inflammatory protein-2; PMSF, 15 phenylmethylsulfonyl
fluoride; TMB, tetramethylbenzidine.)    As used
herein, 'an agonist' refers to an agent that causes a
cell to become activated. As used herein, 'an
antagonist' refers to an agent that prevents the cell
from being activated in the presence or absence of
the agonist. 



As used herein, "purified" does not require absolute
purity but is instead intended as a  20 relative
definition. For example, purification of starting
material or natural material to at least one order of
magnitude, preferably two or three orders of
magnitude is expressly contemplated as falling within
the definition of "purified".       As used herein,
the term "isolated" requires that the material be
removed from its original environment. 25As used
herein, the term "treating" in its various
grammatical forms refers to preventing, curing,
reversing, attenuating, alleviating, minimizing,
suppressing or halting the deleterious effects of a
disease state, disease progression, disease causitive
agent other abnormal condition.          As used
herein, an 'effective amount' is an amount that is
sufficient to achieve the 30desired result. As will
be appreciated by one of skill in the' art, such an
amount will of course depend on the age, weight and
condition of the individual being treated. When amino
terminal truncation of bovine CXCL8 is combined with
a lysine to arginine substitution at amino acid 11
(i.e., CXCL8(3.74)K11R), dramatic increases in CXCR1
WO 2007/131352PCT/CA2007/000848 14 and CXCR2 receptor
affinity are evident, such that CXCL8(3_74)K1 IR
competitively inhibits the binding of multiple
ligands to both receptors (Li, F., and J. R. Gordon.
2001. 13iochem. Biophys. Res. Comm. 286:595-600.,
hereby incorporated by reference). Further truncation
into the receptor-signaling ELR motif (e.g., amino
acids 4-6 of human CXCL8) of some CXC 5 chemokines
can transform them into mild (CXCL8(6_72)) to
moderate (CXCL1(8_73) receptor antagonists (McColl
and Clark Lewis 1999; Moser, B. et al. 1993. J. Biol.
Chem. 268:7125- 7128). As disclosed herein, the
introduction into bovine CXCL8(3_74)K11R of a second
amino acid substitution, glycine 31 to a proline
residue (i.e., CXCL8(3_74)K111t/G3 IP), renders this
CXCL8 analogue a very high affinity antagonist of
bovine and human ELR-CXC chemokine 10 responses. It
fully antagonizes the entire array of ELR-CXC
chemokines expressed within bacterial or
endotoxin-induced inflammatory foci and blocks
endotoxin-induced inflammation in vivo.
Although some of the following discussion deals
primarily with bovine neutrophils, other mammalian
(including human) inflammatory cells also display
CXCR1 and 15 CXCR2 receptors (see, for example,
Benson, M. et al. 1999. Pediatr. Allergy Immunol.
10:178-185) and so are vulnerable to inhibition by
CXCL8044)K11ft/G31P. Accordingly, the present
invention has broad applicability to mammalian
ELR-CXC chemokine-mediated pathologies. 



As will be understood by one of skill in the art, in
the nomenclature used herein, '3-74' 20 refers to the
fact that the native CXCL8 peptide is 74 amino acids
long ('74') and the first two amino acids have been
cleaved, meaning that the peptide sequence 'starts'
at amino acid #3 of the native sequence. For
consistency of nomenclature, the amino acidi are
referred to by number based on the wild type sequence
and as such `G311" refers to the substitution of
glycine at amino acid #31 of the wild type sequence
with proline. As will be appreciated by 25one of
skill in the art, with reference to SEQ ID No. 1,
proline is in fact the 29th amino acid in view of the
deletion of the first two amino acids.       In other
embodiments of the invention, there are provided
ELR-CXC chemokine antagonist proteins that are
capable of binding to CXCRI or CXCR2 receptors in
mammalian inflammatory cells. In a preferred
embodiment, these peptides are substantially
equivalent to a 30 peptide having a sequence of SEQ
ID No. 1, wherein, as will be appreciated by one of
skill in the art, substantially equivalent means that
these peptides have an amino acid sequence that is at
least 60% identical, or at least 65% identical, or at
least 70% identical, or at least 71%, or at least 72%
identical, or at least 73% identical, or at least 74%
identical, or at least 75%  WO
2007/131352PCT/CA2007/000848 15 identical, or at
least 76% identical, or at least 77% identical, or at
least 78% identical, or at least 79% identical, or at
least 80% identical, or at least 81% identical, or at
least 82% identical, or at least 83% identical, or at
least 84% identical or at least 85% identical, or at
least 86% identical, or at least 87% identical or at
least 88% identical or at least 89% identical or at
5least 90% identical or at least 91% identical or at
least 92% identical or at least 93% identical or at
least 94% identical or at least 95% identical to a
wild-type CXCL8 protein (illustrated herein as the
amino acid sequence of SEQ ID NO:2) and also have a
truncation of the first two amino acid residues along
with substitutions of Lysll with Arg and Gly3I with
Pro. As will be appreciated by one of skill in the
art, in many embodiments, these peptides will be 10
approximately 69, 70 or 72 amino acids long, as
discussed below. However, in other embodiments, the
peptides as described above may include deletions
and/or insertions of 1, 2, 3, 4, 5, 6 or more amino
acids. As will be appreciated by one of skill in the
art, regions of a peptide which may tolerate an
insertion or deletion can be predicted from the three
dimensional structure of a peptide or by comparison
of sequences from related organisms. 15For example,
with reference to Table 1 which shows the peptide
alignment of wild type CXCL8 sequences from a number
of species, including bovine, human, rhesus monkey,
sheep, dog and pigs, one of the pig sequences
includes an additional amino acid inserted between
what corresponds to amino acids 60 and 61 of the wild
type bovine sequence, indicating that this is a site
that is likely to tolerate insertions of one or more
amino acids in other species. 20 Similarly, in the
human and pig sequences, 2 and 3 amino acids
respectively are deleted at the C-terminus relative
the bovine sequence, suggesting that deletion of at
least 2-3 amino acids from the C-terminus is likely
to be tolerated in other species as well. As will be
appreciated by one of skill in the art, this also
indicates that addition or substitution of amino
acids at the C-terminal end of these peptides is
likely to be tolerated, that is, would not have a
significantly 25negative effect on the desired
biological activity of the peptide.       It is of
note that it is well known in the art that some
modifications and changes can be made in the
structure of a polypeptide without substantially
altering the biological function of that peptide, to
obtain a biologically equivalent polypeptide. In one
aspect of the invention, the above-described peptides
may include peptides that differ by conservative
amino acid 



30substitutions. The peptides of the present
invention also extend to biologically equivalent
peptides that differ by conservative amino acid
substitutions. As used herein, the term "conserved
amino acid substitutions" refers to the substitution
of one amino acid for another at a given location in
the peptide, where the substitution can be made
without substantial loss of  WO
2007/131352PCT/CA2007/000848 16 the relevant
function, in this case, the folding of the epitope.
In making such changes, substitutions of like amino
acid residues can be made on the basis of relative
similarity of side-chain substituents, for example,
their size, charge hydrophobicity, hydrophilicity,
and the like, and such substitutions may be assayed
for their effect on the function of the peptide by
routine 5 testing. In these embodiments, function
refers to CXCL8 chemokine antagonist activity.
In some embodiments, conserved amino acid
substitutions may be made where an amino acid residue
is substituted for another having a similar
hydrophilicity value (e.g., within a value of plus or
minus 2.0), where the following may be an amino acid
having a hydropathic index of about -1.6 such as Tyr
(-1.3) or Pro (-1.6) are assigned to amino acid
residues (as 10detailed in United States Patent No.
4,554,101, incorporated herein by reference): Arg
(+3.0); Lys (+3.0); Asp (+3.0); Glu (+3.0); Ser
(+0.3); Asn (+0.2); Gln (+0.2); Gly (0); Pro (-0.5);
Thr (-0.4); Ala (-0.5); His (-0.5); Cys (-1.0); Met
(-1.3); Val (-1.5); Leu (-1.8); Ile (-1.8); Tyr (-
2.3); Phe (-2.5); and Trp (-3.4). In alternative
embodiments, conserved amino acid substitutions may
be made where an 15 amino acid residue is substituted
for another having a similar hydropathic index (e.g.,
within a value of plus or minus 2.0). In such
embodiments, each amino acid residue may be assigned
a hydropathic index on the basis of its
hydrophobicity and charge characteristics, as
follows: Ile (+4.5); Val (+4.2); Len (+3.8); Phe
(+2.8); Cys (+2.5); Met (+1.9); Ala (+1.8); Gly
(-0.4); Thr (-0.7); Ser (-0.8); Tip (-0.9); Tyr
(-1.3); Pro (-1.6); His (-3.2); Glu (-3.5); Gln
(-3.5); Asp (- 203.5);Asn (-3.5); Lys (-3.9); and Arg
(-4.5). In alternative embodiments, conserved amino
acid substitutions may be made where an amino acid
residue is substituted for another in the same class,
where the amino acids are divided into non-polar,
acidic, basic and neutral classes, as follows:
non-polar: Ala, Val, Leu, Ile, Phe, Trp, Pro, Met;
acidic: Asp, Glu; basic: Lys, Arg, His; neutral: Gly,
Ser, Thr, Cys, Asn, 25 Gln, Tyr.       In yet other
embodiments, substitutions may be made wherein any
known amino acid is substituted at a given position.
In some embodiments, evolutionarily non-conserved or
weakly conserved amino acids may be substituted with
any for example, an amino acids of similar size but
different hydrophobicity, similar charge but
different size or other similar types of
30substitutions which will be understood by one of
skill in the art.       Thus, analogues of
CXCL8(3..74)K11RG3IP can be constructed wherein the
desired biological function is retained by insertion,
deletion and substitution of the sequence shown in
SEQ ID No. 6, as discussed herein. It is further
noted that exemplary analogues are shown in 



WO 2007/131352PCT/CA20071000848 17 SEQ ID Nos. 7-41.
In a preferred embodiment, substantially equivalent
analogues of CXCL8(3_74)G31P are prepared using
comparisons of related sequences from several
species, for example, as shown in Table 1. As will be
appreciated by one of skill in the art, substitution
at highly variable 5amino acid locations is more
likely to be tolerated than substitution at highly
conserved amino acids.       For example, comparison
of the sequences shown in Table 1, followed by
deletion of the two N-terminal amino acids and
substitution of glycine31 with proline and lysine 11
with arginine provides a sequence of: 10XELE,CXCIRX
XSXPFXPKXI XEXXXIXSPP HCXNXEIIVK LXXGXEXCLX
PXXXWVQXXV XXFXKXXEXX XX (SEQ ID No. 3) wherein X is
any amino acid. In some embodiments, X is a natural
amino acid.       In another embodiment of the
invention, there is provided an isolated or purified
peptide comprising an amino acid sequence of:
15X1ELRCXCIRX XSXPFXPKXI XEXXXIXSPP HCXNXEIIVK
LXXGXEXCLX PXXXWVQXXV XXFXKXXEVC2X3X4(SEQ ID No. 42)
wherein X1, X2, X3 and X4 are independently 0-10
amino acid residues and X is any amino acid. That is,
X1 may be for example 6 random amino acids long
whereas X2, X3 and X4 may all be 0 amino acids long,
that is, may be deleted. In other embodiments, X1 may
be 2 non- 20 native amino acids, that is, not MS
(bovine) or SA (human) but any other 2 amino acids,
X2 may be S or Q and X3 and X4 may be deleted.
Alternatively, X1 may be 0-9 amino acids, 0-8 amino
acids, 0-7 amino acids or 0-6 amino acids or 0-5
amino acids, or 0-4 amino acids, or 0-3 amino acids,
or 0-2 amino acids, or X1 may be selected from the
group consisting of GSK, GST, S, A, T, K, GSMGGSK,
and 25 GSMGGST or XI may be deleted.       It is of
note that in some embodiments there is provided the
proviso that the peptide does not have the amino acid
sequence of SEQ ID No. 6, 7, 8 or 9.       In another
embodiment of the invention, there is provided an
isolated or purified peptide comprising an amino acid
sequence of: 



30 XIELRCX6C1RX10 X11SX13PFX16PKX191
X21EX23X24X231X275PP HCX33NX33EIIVIC
LX42X43GX43EX47CLX50 PX52X53X34WVQX38X59V
X6IX62FX64KX66X67EX63X70X71X72 (SEQ ID No. 43)
wherein:  WO 2007/131352PCT/CA2007/000848 18 X4 X70,
X71 and X72 are independently 0-10 amino acids; and
X6, X10 X11, X13 X16 X19 X21 X23 X24 X25 X27 X33 X35
X42 X43 X45 X47 X50 X52 X53 X54 X58 X59 X61 X62 XX66
X67 X69 are each independently selected from the
group consisting of: A, D, E, F, G, H, I, K, L, M, N,
P, Q, R, S, T, V and Y. 5Alternatively, Xi, X70, X71
and X72 independently may be 0-9 amino acids, 0-8
amino acids, 0-7 amino acids or 0-6 amino acids or
0-5 amino acids, or 0-4 amino acids, or 0-3 amino
acids, or 0-2 amino acids, or X, may be selected from
the group consisting of GSK, GST, S, A, T, K,
GSMGGSK, and GSMGGST or XI may be deleted. In other
embodiments, X1 may be 2 non-native amino acids, that
is, not MS (bovine) or 10 SA (human) but any other 2
amino acids, X70 may be S or Q and X71 and X72 may be
deleted. It is of note that in some embodiments there
is provided the proviso that the peptide does not
have the amino acid sequence of SEQ ID No. 6, 7, 8 or
9.       In another embodiment of the invention,
there is provided an isolated or purified peptide
comprising an amino acid sequence of: 15 X IELRCX6C
IRX1 0 XI] SX I 3PFXI6PKX191 X21 EX23X24X2a27 SEP
HCX33NX35EIIVK LX42X43GX45EX47CLX50
PX32X53X54WVQX58X39V X61X62FX64KX66X67EX69X7OX7IX72
(SEQ ID No. 4) wherein XI is 0-10 amino acids; 20 X6
is Q, E or L; X10 is T or I; X11 is H or Y; 



X13 is T or K; Xi6 is H or N; 25 X19 is F or Y or L;
X21 is K or R; X23 is L or M; X24 is R or T;
X25 iS V or A; 30 X27 D or E; X33 iS V or A or E; X35
is T or S; X42 is S or V or T or F;  WO
2007/131352PCT/CA2007/000848 19 X43 D or N; Xis is R
or A or N or K or D; X47 is L or V; X50 is D or N; 5
X52 is K or H; X53 is E or Q or T; X54 is P or N or
K; 



X58 is R or K or I;        X59 is V or I; 10X61 is E
or Q; X62 is K or I or V or A; X64 is L or V; X66 is
R or K; X62 is A or T; 15 X69 is S or N or K or G;
X20 is Q or S or K or deleted; X21 is N or D or
deleted; and X22 is P or A or S or deleted.
Alternatively, X1 may be 0-9 amino acids, 0-8 amino
acids, 0-7 amino acids or 0-6 20 amino acids or 0-5
amino acids, or 0-4 amino acids, or 0-3 amino acids,
or 0-2 amino acids, or X1 may be selected from the
group consisting of GSK, GST, S, A, T, K, GSMGGSK,
and GSMGGST or X1 may be deleted.       It is of note
that in some embodiments there is provided the
proviso that the peptide does not have the amino acid
sequence of SEQ ID No. 6, 7, 8 or 9. 25In another
embodiment of the invention, there is provided an
isolated or purified peptide comprising an amino acid
sequence of: XiELRCQCIRT X11SX13PFELPKFI KELRVIESPP
HCX33NX35EIIVK LX42X43GX45EX47CEX50 PKEX54WVQX58VV
X6,X62FX64KRAEX69X7oX71X72 (SEQ ID No. 4) 30 wherein
XI is GSK, GST, S, A, T, K, GSMGGSK, GSMGGST or
deleted; X11 is H or Y; 



X13 is T or K;  WO 20071131352PCT/CA2007/000848 20
X.33 is A or E; X35 is T or S; X42 is S or T; X43 is
D or N; 5 X45 isRorNo D; X47 iS L or V; X50 is D or
N; X54 is N or K; X58 is R or K; 10 X61 iS E or Q;
X62 is K or V; X64 is L or V; X69 is N or K; X70 is Q
or S or deleted; 15X71 iS D or deleted; and X72 is P
or deleted.        It is of note that in some
embodiments there is provided the proviso that the
peptide does not have the amino acid sequence of SEQ
ID No. 6, 7, 8 or 9. In other embodiments, there is
provided an isolated or purified peptide having or
20comprising or consisting essentially or consisting
of an amino acid sequence as set forth in any one of
SEQ ID No. 6-41 or SEQ ID No. 10-41. For reference,
these amino acid sequences are as follows:
TELACQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLINGNEVCLNPIC
EKWVQKVV QVFVKRAEKQDP (Bovine 3-74 Kl1RG3 IP - SEQ ID
No. 6) 25
TELRCQCIRTHSTPFHPKFIKELRVIESGGHCENSEIIVKLINGNEVCI,NPK
EKWVQKV VQVFVKRAEKQDP (bovine 3-74 Kl IR P32G - SEQ
ID No. 7)
TELREQCIRSPSTPFHPKFIKELRVIESPPHCENSEIIVKLTNGNEVCINPKE
KWVQKVV QVFVKRAEKQDP (bovine - 3-74 TI2SH13PG31P -
SEQ ID No. 8)
TELRCQCIRSPSTPFHPKFIICELRVIESPGHCENSEIIVKLTNGNEVCENPK
EKWVQKVV 



30 QVFVKRAEKQDP (bovine - 3-74 TI2SH13PG3IPP32G - SEQ
ID No. 9) GS
IELRCQCIRTHSTPFITPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDPK
ENWVQR VVEKFLKRAENS (bhG31P - SEQ ID No. 10);
KELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTETIVKLSDGRELCLDPKE
NWVQRVV  WO 2007/131352PCT/CA2007/000848 21
EKFLKRAENS (hG31P (0) - SEQ ID No. 11);
ELREQCIRTYSKPFHPKFIKELRVIESPRHCANTEIIVKLSDGRELCLDPICE
NWVQRVVE KFLKRAENS (hG31P (-1) - SEQ ID No. 12);
GSKELRCQCIRTYSKPFHPICFIKELRVIESPPHCANTEIIVKLSDGRELCLD
PICENWVQR 5 VVEKFLKRAENS (hG3IP (+2) - SEQ ID No.
13);
GSMGGSKELRCQCTRTYSKPFHPICFIKELRVIESPPHCANTEIIVKLSDGRE
LCLDPKEN WVQRVVEKFLKRAENS (hG31P (+6) - SEQ ID No,
14);
GSTELRCQCIRTYSKPFHPKFIICELRVIESPPHCANTEIIVKLSDGRELCLD
PKENWVQR VVEKFLKRAENS (hG31P K3T - SEQ ID No. 15); 10
GSKELRCQCIRTHSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
KENWVQR VVEKFLKRAENS (1103IP YI3H - SEQ ID No. 16);
GS KELRCQC IRTYSTPFHPKFIKELRVIE SPPHCAN 1EIIVKLS
DGRELCLDPICENWVQR VVEKFLKRAENS (hG31P KIST (0) - SEQ
ID No. 17);
GSKELRCQCIRTYSKPFHPICFIKELRVEESPPHCENTEIIVKLSDGRELCLD
PKENWVQR 15 VVEKFLKRAENS (hG3 IP A35E(0) - SEQ ID No.
18);
GSKELREQCIRTYSKPFHPKFIKELRVIESPPHCANSEIIVKLSDGRELCLDP
ICENWVQR VVEICFLKRAENS (hG31P T37S (0) - SEQ ID No.
19);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLTDGRELCLDP
KENWVQR VVEKFLKRAENS (hG3 IP S44T (0) - SEQ ID No.
20); 20
GSKELRCQCIRTYSKPFTIPKFIKELRVIESPPHCANTEIIVKLSDGDELCLD
PKENWVQR VVEICELKRAENS (hG31P R47D (0) - SEQ ID No.
21);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGRELCLDP
KEKWVQR VVEKFLKRAENS (hG31P N56K(0) - SEQ ID No. 22);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVICESDGRELCLD
PKENWVQK 25 VVEKFLKRAENS (hG31P ROOK (0) - SEQ ID No.
23);
GSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVICLSDGRELCLD
PICENWVQR VVEVFLKRAENS (hG31P K64V (0) - SEQ ID No.
24);
GSICELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGREVCLD
PKENWVQR VVEKFLKRAENS (hG3 IP L49V - SEQ ID No. 25);
30
GSKELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDP
KENWVQR VVEKFLKRAENS (bhG31P T3K- SEQ ID No. 26);
GSTELREQCIRTYSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDR
KENWVQR VVEKFLKRAENS (bhG3I P H13Y - SEQ ID No. 27);
WO 2007/131352PCT/CA2007/000848 22
GSTELRCQCIRTHSKPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDP
KENWVQR VVEKFLKRAENS (bhG31P TISK - SEQ ID No. 28);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCANSEIIVKLTDGRELCLDP
KENWVQR VVEKFLKRAENS (bhG3IP E35A - SEQ ID No. 29); 



5
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENTEIIVKLTDGRELCLDP
KENWVQR VVEKFLICRAENS (bhG3 IP S37T - SEQ ID No. 30);
GSMGGSTELRCQCIRTHSTPFHPICELKELRVIESPPHCENSEIIVKLTDGRE
LCLDPKEN WVQRVVEKFLKRAENS (bhG31P (+6) - SEQ ID No.
31);
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDP
KENWVQR 10 VVEKFLKRAENS (bhG31P (+2) - SEQ ID No.
32);
TELACQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTDGRELCLDPKE
NWVQRVV EKFLKRAENS (bhG31P (+0) - SEQ ID No. 33);
ELRCQCIRTHSTPFHPKFIKELRVIESPPLICENSEIIVKLTDGRELCLDPKE
NWVQRVVE KFLKRAENS (bhG31P (-1) - SEQ ID No. 34); 15
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESGPHCANTETIVKLSDGREL
CLDPKEN WVQRVVEKFLKRAENS (hK1IR (+6) - SEQ ID No.
35);
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCENTEIIVKLSDGREL
CLDPKEN WVQRVVEKFLKRAENS (hK1IRG31P A35E(+6) - SEQ ID
No. 36);
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANSEIIVKLSDGREL
CLDPKEN 20 WVQRVVEKFLKRAENS (hKIIRG3IP T37S (+6) -
SEQ ID No. 37);
GSMGGSKELRCQCIRTYSKPFHPKFIKEERVIESPPHCANTEITVKLTDGREL
CLDPKEN WVQRVVEKFLKRAENS (11K1IRG31P S44T (+6) - SEQ
ID No. 38);
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGDEL
CLDPKEN WVQRVVEKFLKRAENS (hK 1 1R03 1P R47D (+6) -
SEQ ID No. 39); 25
GSMGGSKELRCQCIRTYSKPFHPKFIKELRVIESPPHCANTEIIVKLSDGREV
CLDPKEN WVQRVVEKFLKRAENS (hK11RG31P L49V - SEQ ID No.
40); and
GSTELRCQCIRTHSTPFHPKFIKELRVIESPPHCENSEIIVKLTNGNEVCLNP
ICEKWVQK VVQVFVKRAEKQDP (Bovine 3-74 KI1RG31P (+2)-
SEQ ID No. 41). As will be appreciated by one of
skill in the art, 'consisting essentially of as used
in 30 regard the above defined peptides refers to the
fact that the peptides may include for example
N-terminal and/or C-terminal deletions which do not
materially affect the activity, that is, the ELR-CXC
chemokine agonist or antagonist activity of the
peptide in question. In a preferred embodiment, the
isolated or purified peptide is as set forth in SEQ
ID No.  WO 2007/131352PCT/CA2007/000848 23 13
(hG31P+2) or SEQ ID No. 14 (hG31P+6). As can be seen
by referring to Figures 12, 19 and 20 and as
discussed below, these peptides appear to show
greater relative activity compared to hG31P+0 and
hG31P-1. As discussed herein, polynucleotides
encoding the peptides described above are within 5
the scope of the invention and may be constructed
using means well known in the art. As will be
appreciated by one of skill in the art, transgenic
cells or cell lines comprising or having been
transformed or transfected with such polynucleotides
are also within the scope of the invention as
discussed below. For example, a viral host may be
genetically engineered to comprise the polynucleotide
10or an expression vector comprising the
polynucleotide as described above and being operably
linked to a regulatory sequence that controls
expression Of said polynucleotide can be constructed
using means known in the art.       Furthermore, the
peptides as described above may be used in the
manufacture of a medicament for treating a CXC
chemokine-mediated pathology. In some embodiments,
the 15 medicament is for treating an ELR-CXC
chemokine-mediated pathology. The CXC
chemokine-mediated pathology may be selected from the
group consisting of: ischemiareperfusion injury,
endotoxemia-induced acute respiratory distress
syndrome, immune complex-type glomerulonephritis,
bacterial pneumonia and mastitis. 



As will be appreciated by one of skill in the art,
such medicaments comprising an 20 effective amount of
any one of the above-described peptides may be
administered to an individual in need of such
treatment.       In an alternate embodiment of the
invention, it is envisioned that compounds having the
same three dimensional structure at the binding site
may be used as antagonists. Three dimensional
analysis of chemical structure is used to determine
the structure of active sites, 25including binding
sites for chemokines. Chemical leads with high
throughput screening have been used to generate and
chemically optimize a selective antagonist of the
CXCR2 (J Biol Chem, 1998:273:10095, herein
incorporated by reference). A similar approach was
also used to generate a CCR3 antagonist (J Biol Chem,
2000, 275:36626, herein incorporated by reference).
30Wells et al (J Leuk Biol, 1996,59:53, herein
incorporated by reference), has employed nuclear
magnetic resonance spectroscopy (NMR) to detail the
three dimensional structure of ligands for CXCR,
including both ELR and non-ELR CXC chemokines. With
their NMR information, Wells et al generated multiple
substitutions within the receptor binding sites of
WO 2007/131352PCT/CA2007/000848 24 multiple
chemokines, such that they could substantially alter
the ligands' receptor specificities. Material and
Methods Reagents & supplies. The following reagents
were purchased commercially: 5 glutathione-Sepharose,
the expression vector pGEX-2T, Sephadex G-25
(AmershamPharmacia-Biotech, Baie crUrf, PQ),
Bolton-Hunter reagent, a protein biotinylation kit
(Pierce Scientific, Rockford, Ill.), the sequencing
vector pBluescript II KS, Pfu Turbo.TM. DNA
polymerase (Stratagene, La Jolla, Calif), a
site-directed mutagenesis kit (QuickChahge.TM.;
Boerhinger-Mannheim Canada, Laval, PQ), aprotinin,
benzene, calcium ionophore A23187, 10chloramine T,
cytochalasin B, dimethylformamide, endotoxin
(Escherichia coli lipopolysaccharide, serotype
0127B8), isopropyl-thio-D-galactopyranoside (IPTG),
leupeptin, p-nitrophenyl--D-glucuronide, mineral oil,
silicon oil, tetramethylbenzidine (TMB),
phenylmethylsulfonyl fluoride (PMSF),
phorbol-12,13-myristate acetate (PMA), and Triton
X100 (Sigma Chemical Co, Mississauga, ON), a
Diff-Quick staining kit (American Scientific 15
Products, McGaw Pk, Ill.), human CXCL1, CXCL5, and
CXCL8 (R & D Systems Inc, Minneapolis, Minn.), horse
radish peroxidase (HRP)-conjugated anti-rabbit Ig
(Zymed, South San Francisco, Calif.), DMEM, HBSS
(Gibco, Grand Island, N.Y.), HRP-streptavidin (Vector
Labs, Burlingame, Calif.), ABTS enzyme substrate
(Kirkegaard & Perry Labs, Gaithersburg, Md.), bovine
serum albumin (BSA), and Lymphocyte Separation Medium
(ICN 20Pharmaceuticals, Aurora, Ill.).
Generation of CXCL8.sub.(3_74)KI 1R analogues. The
high affinity CXCRI/CXCR2 ligand
CXCL8.sub.(3.74)K11R, and its T12S/H13F analogue were
generated in accordance with 



the methods described in Li and Gordon (2001, supra).
The Gly31Pro (03 IP), Pro32Gly (P320), and G31P/P320
analogues of these proteins were similarly generated
by site-directed 25 mutagenesis using PCR with the
appropriate forward and reverse oligonucleotide
primers (Table 1). The products from each reaction
were digested with DpnI, ligated into the vector
pGEX-2T, transfected into HB101 cells, and their
sequences verified commercially (Plant Biotechnology
Institute, Saskatoon). Briefly, the recombinant
bacteria were lysed in the presence of a protease
inhibitor cocktail (2 mM PMSF, 2 pg/mlaprotinin, and
2 pg/m1 30 leupeptin) and the recombinant fiision
proteins in the supernatants purified by affinity
chromatography, using glutathione-Sepharose beads in
accordance with the methods of Caswell et al.
(Caswell, J. L., D. M. Middleton, and J. R. Gordon.
1998. Vet. Immunol. Immunopath. 67:327-340.). The
CXCL8(s.74)K1IR analogues were cleaved from the GST
WO 2007/131352PCT/CA2007/000848 25 fusion proteins by
thrombin digestion, dialysed against phosphate
buffered saline (PBS), run through commercial
endotoxin-removal columns, and then characterized by
polyacrylamide gel electrophoresis (PAGE) and Western
blotting with a goat anti-bovine CXCL8 antibody
(provided by Dr. M. Morsey). Each purified analogue
had a molecular mass of 8 kDa, was 5 specifically
recognized by the anti-CXCL8 antibody in the Western
blotting, and had a relative purity of 96%, as
determined by densitometric analysis of the PAGE
gels.       Labeling of the recombinant proteins. We
used bl01CXCL8 for the initial surveys of analogue
binding to neutrophils and 125I-CXCL8 for the later
stage assays of relative receptor affinity. CXCL8 was
biotinylated and the levels of biotin substitution
determined using a 10 commercial kit, as noted in Li
and Gordon (2001, supra). The bl1CXCL8 was
substituted with 2.15 moles of biotin per mole of
CXCL8. CXCL8 was radiolabeled with 1251 using the
Bolton-Hunter Reagent (BHR) method, as noted in
detail (Li and Gordon 2001, supra). The labeled
protein was separated from the unincorporated
125I-BHR by chromatography on Sephadex G50, and the
labeled CXCL8 characterized for its relative affinity
for neutrophils and the time 15 required to achieve
binding equilibrium, as noted in Li and Gordon (2001,
supra).      CXCL8(3_74)K11R analogue binding assays.
Cells (85-93% neutrophils) were purified from the
blood of cattle in accordance with the Caswell method
(Caswell, J. L. et al. 1998. Vet. Immunol.
1mmunopath. 67:327-340). In preliminary experiments,
we determined that none of our analogues affected the
viability of neutrophils, as determined by trypan
blue dye exclusion. 20 For the broad analogue
surveys, neutrophils in HBSS/0.5% BSA were incubated
for 2 h at 4C. with the analogue, washed in cold
DNLEM, and then incubated for another 2 h at 4C. with
blmCXCL8 (1000 ng/ml). The cell-associated biotin was
detected by incubating the washed cells with alkaline
phosphatase-conjugated streptavidin (1:700 dilution)
and then with ARTS enzyme substrate. The 0D405 of the
samples was determined using an ELISA plate reader.
25 Medium-treated neutrophils routinely bound
sufficient .sup.biotCXCL8 to generate an 0D405 of
0.5-0.6.      For the in-depth studies with
CXCL80.74X11R/G31P, we used 125I-CXCL8 in binding
inhibition assays with unlabeled CXCL8 or
CXCL8(3_74)K1 IR/G31P. In preliminary experiments we
determined that the binding equilibrium time of
neutrophils for 125I-CXCL8 30 was 45 min and that 20
pM 125I-CXCL8 just saturated the cell's high affinity
receptors. Thus, in our assays, 106 purified
neutrophils were incubated for 45 min on ice with 20
pM 125/_ CXCL8 and varying concentrations of
unlabeled competitor ligand. The cells were then
sedimented through 6% mineral oil in silicon oil and
the levels of cell-associated radio-ligand  



WO 2007/131352PCT/CA2007/000848 26 determined using a
counter. The non-specific binding of 125ICXCL8 to the
cells was assessed in each assay by including a
200-fold molar excess of unlabeled ligand in a set of
samples. This value was used to calculate the percent
specific binding (Coligan, J., A. Kruisbeek, D.
Margulies, E. Shevach, and W. Strober. 1994. Current
Protocols in Immunology. John Wiley 5 & Sons, New
York).       Neutrophil -glucuronidase release assay.
The neutrophil -glucuronidase assay has been reported
in detail (Li and Gordon 2001, supra). Briefly,
cytochalasin B-treated neutrophils were incubated for
30 min with the CXCL8 analogues, then their secretion
products assayed calorimetrically for the enzyme.
-Glucuronidase release was expressed as the percent
of the 10 total cellular content, determined by
lysing medium-treated cells with 0.2% (v/v) Triton
X100. Neutrophil challenge with the positive control
stimulus PMA (50 ng/ml) and A23187 (1 lig/ml) induced
42+1-6% release of the total cellular -glucuronidase
stores. Samples from inflammatory lesions. We
obtained bronchoalveolar lavage fluids (BALF) from
the lungs of cattle (n=4) with diagnosed clinical
fibrinopurulent pneumonic 15mannheimiosis (Caswell et
al., 1997), as well as teat cistern wash fluids from
cattle (n=4) with experimental endotoxin-induced
mastitis (Waller, K. P. 1997. Vet. Immunol.
Immunopathol. 57:239-251). In preliminary
dose-response experiments we determined that 5 ng of
endotoxin induced a strong (70-80% maximal) mammary
neutrophil response. Thus, in the reported
experiments mastitis was induced by infusion of 5 jig
of endotoxin or carrier medium alone 20(saline; 3 ml
volumes) into the teat cisterns of non-lactating
Holstein dairy cows, and 15 h later the infiltrates
were recovered-from the cisterns by lavage with 30 ml
HBSS. The cells from the BALF and teat cistern wash
fluids were sedimented by centrifugation and
differential counts performed. Untreated and
CXCL8-depleted (below) wash fluids were assessed for
their chemokine content by ELISA (CXCL8 only) and
chemotaxis assays. 25Neutrophil chemotaxis assays.
Microchemotaxis assays were run in duplicate modified
Boyden microchemotaxis chambers using
polyvinylpyrrolidone-free 5 pm pore-size
polycarbonate filters, in accordance with known
methods (Caswell et al.,1998; Cairns, C. M. et al.
2001. J. Immunol. 167:57-65). For each sample, the
numbers of cells that had migrated into the membranes
over 20-30 mm were enumerated by direct counting of
at least nine 40.times. 30 objective fields, and the
results expressed as the mean number of cells/40x
field (+/- SEM). The chemoattractants included bovine
or human CXCL8, human CXCL5 and CXCL I, pneumonic
mannheimiosis BALF and mastitis lavage fluids
(diluted 1:10-1:80 in HBSS), while the antagonists
comprised mouse anti-ovine CXCL8 antibody 8M6
(generously provided  WO 2007/131352PCT/CA20071000848



27 by Dr. P. Wood, CSIRO, Australia) or the
CXCL8(3_74)K1 IR analogues. In some assays we
preincubated the samples with the antibodies (5
jig/m1) for 60 min on ice (Gordon, J. R. 2000. Cell
Immunol. 201:42-49). In others we generated
CXCL8-specific immunoaffinity matrices with the 8M6
antibodies and protein-A-Sepharose beads and used
these in excess to absorb the 5samples (Caswell et
al.,1997; Gordon, J. R., and S. J. Galli. 1994. J.
Exp. Med. 180:2027- 2037); the extent of CXCL8
depletion was confirmed by ELISA of the treated
samples. For assays with the recombinant antagonists,
the inhibitors were mixed directly with the samples
immediately prior to testing. CXCL8 ELISA. For our
ELISA, MAb 8M6 was used as the capture antibody,
rabbit 10 antiovine CXCL8 antiserum (also from P.
Wood, CSIRO) as the secondary antibody, and
HRP-conjugated anti-rabbit Ig, and TMB as the
detection system, as noted in Caswell et al. (1997).
Serial dilutions of each sample were assayed in
triplicate, and each assay included a recombinant
bovine CXCL8 standard curve. CXCL8(344)K11R/G31P
blockade of endotoxin responses in vivo. We used a
sequential 15series of 15 h skin tests to test the
ability of CXCL8(3.74)K11R/G31P to block endotoxin
induced inflammatory responses in vivo. For each
test, we challenged 2 week-old healthy Holstein cows
intradermally with 1 jig endotoxin in 100 gl saline,
then 15 h later took 6 mm punch biopsies under local
anaesthesia (lidocaine) and processed these for
histopathology (Gordon and Galli, 1994). Following
the first (internal positive control) test, we
injected each 20animal subcutaneously,
intramuscularly, or intravenously with
CXCL8(3.74)KIIR/G3IP (75 jig/kg) in saline, then
challenged them again with endotoxin, as above. The
animals were challenged a total of 4 times with
endotoxin, such that 15 h reaction site biopsies were
obtained at 0, 16, 48, and 72 h post-treatment. The
biopsies were processed by routine methods to 6 .mu.m
paraffin sections, stained with Giemsa solution, and
examined in a blinded fashion at 25400- magnification
(Gordon and Galli, 1994; Gordon, J. R. 2000. J.
Allergy Clint Immunol. 106:110-116). The mean numbers
of neutrophils per 40x objective microscope field
were determined at three different depths within the
skin, the papillary (superficial), intermediate, and
reticular (deep) dermis.          Statistical
analyses. Multi-group data were analyzed by ANOVA and
post-hoc Fisher 30 protected Least Significant
Difference (PLSD) testing, while two-group
comparisons were made using the students t-test
(two-tailed). The results are expressed as the mean
+/- SEM.  WO 2007/131352PCT/CA2007/000848 28 Results
1. Bovine G31P 



CXCL8(3_74)K11R/G31P competitively inhibits CXCL8
binding to neutrophils. We surveyed the ability of
each CXCL8(3_74)K1IR analogue to bind to the CXCL8
receptors on 5 neutrophils, and thereby compete with
CXCL8 as a ligand. In our initial surveys, we
employed bm'CXCL8 binding inhibition assays,
incubating the cells with the analogues (10 ng/ml)
for 2 h at 4C. prior to exposure to bitCXCL8 (I
jig/m1). This level of CXCL8 approximates those found
in the lung tissues of sheep with experimental
pneumonic mannheimiosis (Caswell, J. L. 1998. The
role of interleukin-8 as a neutrophil chemoattractant
in bovine bronchopneumonia. 10 Ph.D. thesis,
Department of Veterinary Pathology, University of
Saskatchewan). We found that CXCL8(3_74)K11R1G3 IP
was a potent antagonist of CXCL8 binding in this
assay (FIG. 1), such that 10 neml of
CXCL8(3_74)K11R/G31P blocked 95% of subsequent
bitCXCL8 binding to the cells. When tested at this
dose, CXCL8(3_74)K11R/P32G blocked only 48% of CXCL8
binding, while unlabeled CXCL8 itself competitively
inhibited 30% of b'CXCL8 binding. Introduction 15
into CXCL80.74)K11PJG3IP or CXCL8(3.74)K11R/P32G of
additional amino acid substitutions at Thr12 and His
13 substantially reduced the antagonist activities of
the analogues (FIG. 1). This data clearly suggests
that pre-incubation of neutrophils with
CXCL8(3274)1(11R/G3 IP strongly down-regulates
subsequent binding of CXCL8. In order to more finely
map the ability of CXCL8(3_74)K11R/G31 to inhibit the
binding 20 of CXCL8, in our next set of experiments
we simultaneously exposed the cells to 125ICXCL8 and
varying doses of CXCL8(3_74)K1 1R/G3 IP or unlabeled
CXCL8. We found that CXCL80_ 74)1(11R/G31P was about
two orders of magnitude more effective than wildtype
CXCL8 in inhibiting the binding of 20 pM 125I-CXCL8
to the cells (FIG. 1). The concentration for
inhibiting 50% of labeled ligand binding (IC50) was
120 pM for unlabelled CXCL8, and 4 pM 25 for
CXCL8(3.74)K11R/G31P. This data suggests that
CXCL8(344)K11R/G31P is a very potent competitive
inhibitor of CXCL8 binding to neutrophils.
CXCL8(3_74)K11R/G31P does not display neutrophil
agonist activities. While CXCL8(3_ 74)1(11Ft/G31P was
certainly a high affinity ligand for the neutrophil
CXCL8 receptors, it would equally well do so as an
agonist or an antagonist. Thus our next experiments
addressed 30 the potential agonist activities of the
CXCL8(3.74)K1 IR analogues we generated, as measured
by their abilities to chemoattract these cells or
induce release of the neutrophil granule hydrolytic
enzyme -glucuronidase in vitro (FIG. 2). We found
that even at 100 ng/ml, CXCL8(344)KIIRJG3IP was a
poor chemoattractant, inducing 13.9+14% or 5.4+1-2%
of the  WO 2007/131352PCT/CA2007/000848 29 responses
induced by I or 100 ng/ml CXCL8 (p<0.001),
respectively. At 100 ng/ml, the CXCL8(3_74)K11R/P32G
analogue induced a response that was fairly
substantial (38.3+/-2% of the CXCL8 response), while
the combined CXCL8(s.74)KIIR/G3IP/P32G analogue also
was not an effective chemoattractant. When we
assessed their abilities to induce -glucuronidase 5
release, we found that none of the CXCL8(3_74)K1IR
analogues was as effective as CXCL8 iii inducing
mediator release. Indeed, we found only background
release with any of them at 10 ng/ml, and at 100
ng/ml only CXCL8(3_74)K1112/G3 1P/P32G induced
significant neutrophil responses (FIG. 2). Given the
combined CXCL8 competitive inhibition and neutrophil
agonist data, from this point on we focused our
attention on CXCL8(344)K11R/G3 IP.
10CXCL8(3_74)K11R/G31P blocks neutrophil chemotactic
responses to both CXCRI and CXCR2 ligands. The most
pathogenic effect of inappropriate ELR+ chemokine
expression is the attraction of inflammatory cells
into tissues. Thus, we next assessed the impact of
CXCL8(3_74)K11R/G3 IP on the chemotactic responses of
neutrophils to high doses of CXCL8 (FIG. 3). As
predicted from our in vivo observations in sheep and
cattle (33), 1 !vim! (129 15 nM) CXCL8 was very
strongly chemoattractive, but even very low doses of
CXCL8(3. 74)1(11R/G31P ameliorated this response. The
addition of 12.9 pM CXCL8(3_74)KI1R/G31P reduced the
chemotactic response of the cells by 33%. The IC50
for CXCL80.74)K11R/G31P under these conditions was
0.11 nM, while complete blocking of this CXCL8
response was achieved with 10 nM CXCL8(344)K1
IRJG31P. 



20When we tested the efficacy of CXCL8(3_74)KI1R/G3IP
in blocking responses to more subtle bovine CXCL8
challenges, we also extended the study to assess the
ability of CXCL8(3. 74)K11R/G31P to block neutrophil
responses to human CXCL8 as well as to the human
CXCR2-specific ligands CXCL1 and CXCL5. Each of these
is expressed in the affected tissues of pancreatitis
(Flochreiter, W. W. et al. 2000. Urology.
56:1025-1029) or ARDS (Villand et 25al., 1995)
patients at 1-10 ng/ml. We found that bovine
neutrophils were responsive to 1 ng/ml hCXCL1 or
hCXCL5, and similarly responsive to 10 ngJml hCXCL8
(FIG. 3), so we employed these doses to test the
effects of CXCL8(3.74)K11R/G31P on neutrophil
responses of these ligands. The neutrophil responses
to hCXCL1 and hCXCL5 were reduced to 50% by 0.26 and
0.06 nM CXCL8(3_74)K1112/631P, respectively, while
their responses to hCXCL8 30 were 50% reduced by 0.04
nM CXCL8(344)K11R/G3 IP (FIG. 3). This data indicates
that CXCL8(3_74)K I IR/G31P can antagonize the
actions of multiple members of the ELR-CXC subfamily
of chemokines. CXCL8(3.74)K11R/G3 IP is an effective
in vitro antagonist of the neutrophil chemokines  WO
2007/131352PCT1CA20071000848 30 expressed in
bacterial pneumonia or mastitis lesions. We wished to
test the extent to which our antagonist could block
the array of neutrophil chemoattractants expressed
within complex inflammatory environments in vivo.
Thus, we chose two diseases in which chemokine-driven
neutrophil activation contributes importantly to the
progression of the pathology, mastitis and 5pneumonic
mannheimiosis. We utilized an endotoxin model of
mastitis (Persson, K. et al., 1993. Vet. Immunol.
Immunopathol. 37:99-112), in which we infused 5 tig
of endotoxin/teat cistern and 15 h later lavaged each
cistern. Neutrophils comprised 82 and 6%,
respectively, of the cells from endotoxin and
saline-control cisterns, with the bulk of the
remaining cells comprising macrophages. The diluted
(1:10) wash fluids induced strong in vitro neutrophil
10 chemotactic responses, and the addition of
anti-CXCL8 antibodies to the samples maximally
reduced these by 73+1-8% (FIG. 4A), relative to the
medium control. On the other hand, the addition of 1
nWm1 of CXCL8(344)K11R/G31P to the samples reduced
their chemotactic activity by 97+1-3%. Neutrophils
also comprised 93+1-12% of the cells recovered from
the BALF of cattle 15 with advanced pneumonic
marmheimiosis. When tested in vitro, these samples
too were strongly chemotactic for neutrophils, and
the addition of anti-CXCL8 antibodies maximally
reduced their neutrophil chemotactic activities by
73+1-5% (FIG. 4A). Treatment of these BALF samples
with 1 or 10 ng/ml of CXCL8(3_74)K11R/G31P reduced
the neutrophil responses by 75+/-9 or 93+/-9%,
respectively, relative to the medium controls. This
data suggests that 



20 CXCL8(3_74)K11R/G31P blocks the actions of CXCL8
and non-CXCL8 chemoattractants in these samples.
In order to confirm these observations using an
alternate strategy, we next depleted bacterial
pneumonia BALF samples of CXCL8 using inununoaffinity
matrices, then assessed the efficacy of
CXCL8(a_74)K11R/G3IP in blocking the residual
neutrophil chemotactic 25 activities in the samples
(FIG. 4B). The untreated lesional BALF samples
contained 3,215+!- 275 pg/ml CXCL8, while the
immunoaffinity-absorbed BALF contained 24+1-17 pg/ml
CXCL8. In this series of experiments the neutrophil
response to the CXCL8-depleted BALF samples was
65.4+/-4% of their responses to the unabsorbed
samples. It is known that CXCL8 can contribute as
little as 15% of the neutrophil chemotactic
activities in pneumonic 30 mannheimiosis BALF
obtained from an array of clinical cases (Caswell et
al., 2001). Whereas the CXCL8 depletion treatments
were 99% effective in removing CXCL8, there remained
in these samples substantial amounts of neutrophil
chemotactic activities, and the addition of 1 ng/ml
CXCL8(3_74)KI IR/G31P fully abrogated their
cumulative effects (FIG. 4B). This data  WO
2007/131352PCT1CA20071000848 31 unequivocally
confirmed that CXCL8(3.74)K11R/G3 IP also antagonizes
the spectrum of nonIL-8 chemoattractants expressed in
these samples.       CXCL8(3,74)K11R/G3 IP is highly
efficacious in blocking endotoxin-induced
neutrophilic inflammation in vivo. In our last
experiments, we assessed the ability of CXCL80, 5
74)KIIR/G31P to block endotoxin-induced inflammatory
responses in the skin of cattle, as well as the
time-frames over which it was effective. The animals
were challenged intradennally with 1 pg bacterial
endotoxin 15 h before (internal positive control
response), or at three different times after,
intravenous, subcutaneous or intramuscular injection
of CXCL8(s_ 74)1(.11R/G31P (75 pg/kg). Thus, punch
biopsies of 15 h endotoxin reaction sites were taken
15 10mm before treatment and at 16, 48 and 72 h after
injection of the antagonist into each animal, and the
numbers of infiltrating neutrophils were determined
in a blinded fashion for the papillary (superficial),
intermediate and reticular dermis of each biopsy.
Prior to the antagonist treatments, strong
neutrophilic inflammatory responses were evident at
the endotoxin challenge sites in each animal (FIG.
5). Within the biopsies, the responses in the
papillary 15 dermis were mild in all animals (data
not shown) and became progressively more marked with
increasing skin depth, such that maximal inflammation
(neutrophil infiltration) was observed around the
blood vessels in the reticular dermis (FIG. 5A).
Following the CXCL8(3_ 70)1(11R/631P treatments, the
inflammatory responses observed within the 16 h
biopsies were 88-93% suppressed, while those in the
48 h biopsies were 57% (intravenous) to 97% 20
(intradermal) suppressed, relative to their
respective pretreatment responses. By 72 h
posttreatment the effects of the intravenously
administered antagonist had worn off, while the
endotoxin responses in the intradermally and
subcutaneously treated cattle were still 60%
suppressed. This data clearly indicates that
CXCL8(344)K11Ft/G31P is a highly effective antagonist
of endotoxin-induced inflammatory responses in vivo,
that these effects can last for 25 2-3 days, and that
the route of delivery markedly affects the
pharmacokinetics of this novel antagonist. 



We have found that G31P antagonizes also the
chemotactic effects of the human ELRCXC chernokines
CXCL8/IL-8 and CXCL5/ENA-78 on human neutrophils.
Thus, the chemotactic activities of 0.1 to 500 ng/ml
of either CXCL8 (FIG. 6, left panel) or 30
CXCL5/ENA-78 (FIG. 6, right panel) were essentially
completely blocked by the addition of 10 ng/ml of our
antagonist to the chemotaxis assays Similarly, G3 IP
blocked the chemotactic effects of CXCL8 for
CXCR1/CXCR2-positive eosinophils. We and others have
found that eosinophils from atopic or asthmatic
subjects express both ELR-CXC chemokine receptors,
WO 2007/131352PCT/C42007/000848 32 and are responsive
to CXCL8 (FIG. 7, left panel). The chemotactic
effects of 100 ng/ml CXCL8, but not the CCR3 ligand
CCL11/eotaxin, on purified peripheral blood
eosinophils of an mildly atopic, non-asthmatic donor
(99% purity) were completely abrogated by the
addition of 10 ng/ml G3IP to the chemotaxis assays
(FIG. 7, middle panel). When tested against 5purified
eosinophils from a hypereosinophilic patient (FIG. 7,
right panel), G31P was neutralized the responses of
these cells to either CXCL8/IL-8 or CXCL5/ENA-78.
This data clearly indicates that bovine G31P is an
effective antagonist of the bovine ELR-CXC chemokines
expressed in vivo in response to endotoxin challenge,
but also can fully antagonize neutrophil and
eosinophil ELR-CXC chemokine receptor responses to
CXCL8 and 10 CXCL5, known ligands for both the CXCR1
and CXCR2.  Humanized bovine G3 IP.       We
generated a bovine-human chaemeric protein,
comprising the amino terminal half of bovine G3 IP
and the carboxy terminal half of human CXCL8 (bhG3
IP) (SEQ ID No. 10), 15and found that it has strong
neutrophil antagonist activity in vitro and in vivo;
indeed, bhG31P may have greater activity than bG31P,
or the human forms of G3 1P. We also generated and
characterized 5 alternate forms of bhG31P (SEQ ID No.
26-30) in which human amino acids were substituted
for the remaining bovine amino acids - none of these
augmented the antagonist activity of the analogues,
and some evidence suggests that they may reduce the
20antagonist activity.       As one approach in
generating a human drug, we undertook the
humanization of bG31P. Furthermore, since the amino
terminal 'half of CXCL8 is more important for CXCL8's
biological activity than the carboxy end, and because
the carboxy terminal 'half' of CXCL8 contains 10 of
the molecule's 15 bovine-human discrepant amino
acids, we first 25 examined whether wholesale
ligation of the carboxy end of hCXCL8 (i.e., encoding
amino acids 45-72) onto the amino half of bG31P
(i.e., encoding amino acids 3-44) would affect its
activity.Specifically, the amino half of CXCL8 is
known to carry the critical receptor recognition and
signalling motifs and their associated scaffolding
structures. 



We thus generated the chaemeric bovine-human G3 IP
protein, bCXCL80- 30 420K I 1R/G31P-hCXCL85-2)
(bhG31P) (SEQ ID No. 10), then used the cDNA for this
protein as a template for substitution of the
remaining bovine-humandiscrepant amino acid residues
one-by-one, as discussed above. We expressed and
purified each construct using SOP for enterokinase
(bhG31P &  WO 2007/131352PCT/CA2007/000848 33 bhG31P
isoforms only) or thrombin (all other analogues)
cleavage, and characterized them by SDS-PAGE and
Western blotting (Fig 8). Each isoform was =---8 IdD
in size, although the bhG31P/T15K (SEQ ID No. 28) and
bhG31P/S37T (SEQ ID No. 30) isoform solutions
appeared to contain what could be interpreted as low
levels of analogue dimers, formed 5 perhaps as a
result of high concentrations of protein in the
samples or alternately perhaps related to
perturbation of those portions of these G31P
analogues associated with dimerization. Several amino
acids in this region have been reported previously to
significantly affect dimerization of human CXCL8. We
found that bliG31P (i.e.,
bCXCL8(3-41)K11Ft/G31P-hCXCL8(45-72)) retained the 10
ELR-CXC chemokine antagonist activity of b031P, such
that it blocked the chemotactic or reactive oxygen
intermediate (ROI) release responses of human
neutrophils to human CXCL8 (Fig. 9); When we further
humanized this bovine-human chaemeric protein by
introducing additional human-equivalent amino acids
in place of the discrepant residues fie, T3K (SEQ ID
15 No. 26), H13Y (SEQ ID No. 27), TISK (SEQ ID No.
28), E35A (SEQ ID No. 29), and S37T (SEQ ID No. 30)),
we found that these changes really had no
significant. effect on the activity of the 50:50 bh
chaemera, neither rendering any of the analogues
agonistic for neutrophils as assessed in chemotaxis
assays (Fig 10A) or in terms of significantly
reducing the antagonistic activity as assessed by
chemotaxis inhibition or by inhibition of reactive
oxygen intermediate 20release (Fig 10B).       As
noted, we assessed the impact on the activity of
bhG31P of varying the amino terminal sequence fie,
bhG3111.6, bhG3113+2, bhG311:1*(), bhG31P (SEQ ID
Nos. 14, 13, 11 and 12 respectively), measuring the
activity of each in chemotaxis inhibition and
reactive oxygen intermediate inhibition assays (Fig
11). While we found that eliminating Lys3 tended to
reduce 25 the activity of bhG31P, the antagonist
activities of the other analogues were roughly
equivalent (Fig. 11). As will be appreciated by one
of skill in the art, this data indicates that
N-terminal additions of varying length and varying
amino acid composition would be tolerated without
significant disruption of G3 1P activity. According,
N-terminal additions of 0-10 random amino acids or
0-9 random amino acids or 0-8 random amino acids or
0-7 random amino acids or 0-6 30 random amino acids
or 0-5 random amino acids or 0-4 random amino acids
or 0-3 random amino acids or 0-2 random amino acids.
Taken together, this data suggests that multiple
bovine-humanchaemeric forms of G3 1P are serviceable
neutrophil antagonists. It should be noted however,
that at about the time we  



WO 2007/131352PCT1CA20071000848 34 were completing
the characterization of these chaemeras, we
determined that human forms of CXCL8(3-72)K11Ft/G31P
were as effective as bG31P in blocking CXCL8-driven
neutrophil responses, and that hG31P was also a
highly effective antagonist of bacterial
endotoxin-driven neutrophilic inflammation and
pathology in vivo. Thus, at this point in time we
moved most of 5our efforts to more fully
characterizing our hG31P constructs. 3. Human G31P
(hG31P).       We contracted with Takara
Biotechnology Co., Dalian, PRC to synthesize a
full-length human CXCL8 cDNA, which we cloned into
pGEX-2T using compatible 5' (Bam111) and 3' (EcoR1)
ends. This pGEX-hCXCL8 cDNA was used as a template
for site-directed 10 mutagenesis to generate
pGEX-hCXCL8(3_72)K1IR (hK1 IR) and pGEX-hCXCL8(3.
72)1(11R/G31P (hG3 IP), which were expressed as GST
fusion proteins and purified by thrombin cleavage
using standard operating procedures. As with bhG3IP
(above), we generated two families of recombinant G3
1P-related molecules that were preceded by either six
(Gly-Ser-Met-Gly-Gly-Ser) or two (Gly-Ser) extraneous
amino acids, referred to as 15 hG3 1 P+6 (SEQ ID No.
14) or hG31P+2 (SEQ ID No. 13), but also additional
families of constructs with no exogenous amino acids
(031P+) (SEQ ID No. 11) or that were further amino
terminal-deleted (ie, 0311r1, 03113-3, or 0311r5). We
also introduced into hG31P4 the bovine equivalent
amino acids at amino acid positions 35 (SEQ ID No.
36), 37 (SEQ ID No. 37), 44 (SEQ ID No. 38), 47 (SEQ
ID No. 39) and 49 (SEQ ID No. 40). Each protein was
20 expressed, purified and characterized by SDS-PAGE
and Western blotting. As predicted, each comprised a
single band of -81cD that was reactive with
anti-CXCL8 antibodies. Biological characterization of
the CXCL8 analogues. We used chemotaxis assays with
purified human neutrophils to assess the agonist and
CXCL8 antagonist activities of each construct (Fig.
12). 25hCXCL8(3_72)1(11R (hK1 IR) - hICHR had
significantly higher specific activity (neutrophil
chemotaxis assays) than human CXCL8, such that it
represents a much stronger neutrophil agonist than
the native human chemokine. Thus, ,hK11R could be
used in clinical situations calling for augmented
neutrophil recruitment/activation.
hCXCL8(3_72)K11R/G31P (hG31P) - 03IP substitution
within hK11R+6 essentially 30eliminated the agonist
activity of this molecule, such that hG31P+6 was at
least as effective an antagonist of CXCL8-driven
neutrophil chemotaxis as bG3112.      The various
N-terminal structures of hG3IP did affect the
biological activity of the analogues, such that
hG31P+6 and hG31P+2 appeared to be superior
antagonists of CXCL8  WO 2007/131352PCT/CA2007/000848



35 chemotaxis, while h03 1Pand hG31P+2 possessed
significantly less chemotaxis antagonist activity
relative to bG3IP+6. Interestingly, when compared for
their abilities to inhibit CXCL8- induced ROT release
from human neutrophils, the various N-terminal
sequences had much less effect on the analogue's
antagonist activities, with each analogue displaying
highly significant 5 ROI release antagonist activity.
ROT release is dependent on the activity of NADPH
oxidase in neutrophils, and it has been reported that
NADPH oxidase is under the control of the CXCR2, but
not the CXCRI.       The rationale for the different
degrees of effectiveness of these various N-terminal
substitution analogues may be that the extra two or
six residues on hG31P+2 or h03 1P may 10 further
reduce the potential for the ELR motif (ie on G3 1P)
interaction with the CXCR1/CXCR2, perhaps by steric
hinderance.       In order to further document the
abilities of hG31P to antagonize CXCR2 functions, we
assessed its abilities to inhibit CXCL5
(ENA-78)-dependent neutrophil chemotaxis; CXCL5 is a
CXCR2-, but not CXCR1-, specific ligand. hG31P+6
antagonized its chemotactic activity in a
15dose-dependent fashion (Fig. 14). We also assessed
whether the various N-terminal analogues of hG31P
possessed significant agonist activity, relative to
PBS alone in a neutrophil chemotaxis assay. We found
no significant responses on the part of the
neutrophils to any of the alternate N-terminal
analogues. 20We next assessed whether additional
substitutions within hG3113+6 of the human-bovine
discrepant amino acids would augment this hG31P's
antagonist activity. We generated and tested
hG31P/A35E, h031P/L49V, hG31P/R47D, h031P/S44T and
hG31P/T37S and found that all were ineffective
agonists. Introduction of bovine-equivalent amino
acids into positions 35, 37, 44, 47 or 49
differentially reduced the antagonist activity of
these analogues, such that 25 the R47D and S44T
analogues seemed to augment the activity of CXCL8,
rather than inhibiting it while the A35E, L49V and
T37S analogues displayed no significant chemotaxis
inhibition activity.       We previously documented
that bG31P could antagonize the neutrophil
chemotactic activities present in sputum from cystic
fibrosis (CF) patients undergoing bacterial 30
exacerbations of pneumonia. Thus, we tested the
ability of hG3IP to block the neutrophil chemotactic
activities present in sputum from patients with mild
(n=1), moderate (n=2), severe (n=2), or advanced
(n=2) CF, but also from patients with unclassified
(n=2; bact), moderate (n=2), or severe (n=2)
bronchiectasis Sputa from patients diagnosed with
asthma, COPD, or  WO 2007/131352PCT/CA2007/000848 36
general sinusitis/bronchitis were also run with or
without hG31P+6. With the exception of the one
control asthma patient, all others were
culture-positive for various bacterial species (e.g.,
Haemophilus, Pseudomonas, Staphylococcus). Each
sample was titrated in preliminary experiments to
determine the optimal dilution for use in the
chemotaxis assay. G31P was 



5effective to markedly effective in blocking the
neutrophil chemotactic activities present in all
samples, except those from the advanced CF patients.
This suggests that an alternative etiology may exist
for the pathology observed in advanced CF patients.
hG3 IP anatgonizes neutrophil inflammation in vivo
We previously documented the ability of bG31P to
block endotoxin-induced dermal 10 neutrophilic
inflammation and airway endotoxemia pathology. Thus,
we next assessed the activity of hG31P in models of
airway endotoxemia. Mouse model of airway endotoxemia
Inasmuch as mice are small animals and this would
require substantially less G31P than guinea pigs (our
standard model), we first tested the protective
effects of hG31P+6 on 15 neutrophilic inflammation in
mice. In preliminary tests we determined that a LPS
dose of 1.5 mg/kg provided an appropriate challenge
dose for BALB/c mice; this is in stark contrast to
guinea pigs, wherein 5 ug/kg of LPS induces a strong
airway neutrophilia, pyrexia, and a pulmonary pleural
hemorrhagic response. In a single mouse experiment
(n=5/group), mice were given saline or 100, 250, or
500 ug/kg hG31P+6 s.c., then one hour later they were
20challenged intranasally, under light isofluorane
gas anesthesia, with LPS (1/5 mg/kg). After 16 hours,
the animals were euthanized using CO2, then blood,
bronchial alveolar lavage (BAL) fluid, and lung
tissues were taken for analysis. While a previous
pilot trial had shown that 150 ug/kg of b031P had
little effect in a LPS peritonitis model, hG31P+6 was
highly effective in reducing airway total white blood
cell and neutrophil infiltration, pulmonary
parenchymal 25neutrophilia and, to a lesser and
variable extent, also the appearance of red blood
cells in the airways (Fig. 17). Guinea pig model of
airway endotoxemia       We also employed a guinea
pig model of airway endotoxemia in three experiments.
In one, the animals were given a supr-optimal dose of
endotoxin (50 pg/kg), while in the second 30 and
third they were challenged with the standard LPS dose
of 5 ggikg, but with G3 1P delivered at varying
levels. In each experiment, the animals were
challenged intranasally with LPS and treated s.c. at
the same time with G31P. Fifteen hours later the
animals were sacrificed and their peripheral blood
(WBC differentials) and pulmonary response (BAL WBC
WO 2007/131352PCT/CA2007/000848 37 numbers,
differentials, and neutrophil degranulation product
levels, and tissue neutrophilia) were assessed, as
above. 



High (morbid) dose LPS challenge experiment At doses
of? 50 ug/kg, LPS causes severe pulmonary damage in
guinea pigs, including  5 severe bleeding into the
airways, although at these doses neutrophil
infiltration of the lungs is blunted, relative to
that observed with +/- 5 rig/kg LPS. We found that
even with 50 jig/kg LPS challenge, hG31P+6 was very
effective in reducing the appearance of red blood
cell (RBC) in the airway (Fig 18). The G3 1P
treatment also reduced the mean numbers of
neutrophils in the BAL. 10Efficacy of hG31P and
hbG3IP in airway endotoxemia pathology       We
compared the relative therapeutic efficacy of
hG31P+0, hG3 1P-1, hG31P+2, and h031P+6, as well as
the bovine-human chaemera bhG3113+6, which had
appeared to be highly effective in vitro against
human CXCL8 dependent neutrophil recruitment. Again,
we delivered 250 jig/kg of each G31P isoform to
groups of guinea pigs (s.c.; n=5), and challenged 15
them via airway with 5 jig/kg E. coli LPS, then 15 h
later euthanized the animals and assessed their
peripheral blood neutrophilia, and airway neutrophil
and red blood cell levels, as well as the levels of
two nuetrophil granule markers, lactoferrin (a
neutrophil 10 granule-specific marker) and
myeloperoxidase (a neutrophil 2 granule-specific
marker). At this dose of 250 jig/kg, each of the G31P
isoforms tested essentially ablated the infiltration
of neutrophils into 20 the airways (BAL neutrophils),
and significantly decreased the appearance of RBC,
lactoferrin and myeloperoxidase in the BAL (Fig 19).
It appeared as if hG31P+2 may have given greater
protection than the others, but not significantly so
when all parameters are taken into account. The
bhG31P chaemera was also highly effective in this
system in terms of each of the parameters assessed.
25 Toxicology tests.       Preliminary testing of
bG31P toxicity has been performed. Delivery of bG31P
(250 pg/kg) to three guinea pigs in a time-frame
designed to optimize immune sensitization (ie, if the
molecule were an immunogen) did not cause any
observable fluctuations from normal in 30 the serum
levels of a panel of liver and kidney enzymes. No
changes in animal behavior or overall health were
observed. Furthermore, preliminary histologic
assessments of heart, kidney, lung, liver, gut, and
from these animals revealed no evidence of
inflammatory infiltrates, or local cell apoptosis or
proliferation, or histopathologic abnormalities. We
are  WO 2007/131352PCT/CA2007/000848 38 making
arrangements for an anatomic pathologist to
independently assess these tissues. We were not able
to detect discernible levels of anti-bG3I P antibody
reactivity in the serum of these animals, although
the assays employed are not particulary sensitive. Of
importance to the generation of hG31P or bG31P using
a prokaryotic (ie, bacterial) 5expression system, we
found that the preparations are significantly
contaminated with bacterial endotoxin. When passed
over commercial endotoxin-removal columns to reduce
the endotoxin load of the drug, we found that the use
of the endotoxin-removal columns resulted in
unacceptably high loss of G31P. In vivo, treatment of
guinea pigs with the levels of endotoxin found in
therapeutic doses of G31P did not mimic the
therapeutic activity of G31P. 



10 Efficacy studies.            In one experiment we
employed hG31P+6 at 50 jig/kg (ie, 20% of the optimal
dose for bG31P). Guinea pigs were challenged with 5
jig/kg of LPS and treated with this low dose of
hG31P. We found that hG31P+2 and hG31P+6 retained
only modest efficacy in terms 15of reducing
neutrophil infiltration, but was still effective in
reducing red blood cell migration into the airways
(the meaning of this finding is not entirely clear,
but they suggest the potential for yet another degree
of complexity in the mechanisms by which this drug
acts).            In another in vivo approach using
the airway endotoxemia model, we challenged guinea
pigs with a dose of LPS known to induce severe
pulmonary hemorrhage, and treated 20 them with 250
gg/kg hG3 IP. We knew from previous studies that at
this elevated dose of LPS neutrophils are only poorly
recruited from the vasculature into the airways. ...
In one experiment we employed hG31is at 50 jig/kg
(ie, 20% of the optimal dose for bG31P). Guinea pigs
were challenged with 5 mg/kg of LPS and treated with
this low dose of hG3IP. We found that hG31P and hG31P
retained only modest efficacy in terms of reducing
25neutrophil infiltration, but was still effective in
reducing red blood cell migration into the airways
(the meaning of this finding is not entirely clear,
but they suggest the potential for yet another degree
of complexity in the mechanisms by which this drug
acts).      In another in vivo approach using the
airway endotoxemia model, we challenged guinea pigs
with 50 gg/kg of LPS, a dose known to induce severe
pulmonary hemorrhage, and treated 30 them with 250
jig/kg hG31 P (see Fig. 18). We knew from previous
studies that at this elevated dose of LPS neutrophils
are only poorly recruited from the vasculature into
the airways. Nevertheless, hG3IP did have significant
effects on reducing the high level of extravasation
of RBC into the airway observed in saline-treated,
high dose LPS-challenged animals (Fig 18),  WO
2007/131352PCT/CA2007/000848 39 and tended to reduce
the airway neutrophil response and peripheral blood
neutrophil mobilization associated with this
challenge (Fig. 18). Discussion We demonstrated
herein that CXCL8(3.74)K11R/G31P is a high affinity
antagonist of 5 multiple ELR-CXC chemokines. In
vitro, this antagonist effectively blocked all of the
neutrophil chemotactic activities expressed in mild
to intense inflammatory lesions within two mucosa!
compartments (lungs, mammary glands), and up to 97%
blocked endotoxin-induced inflammatory responses in
vivo. We identified CXCL8 as a major chemoattractant
in the pneumonia and mastitis samples, but also
demonstrated that 35% of the activity in the
bacterial 



10 pneumonia samples was due to non-CXCL8
chemoattractants that were also effectively
antagonized by CXCL8(3_74)K11R/G31P. Based on studies
of inflammatory responses in rodents (Tateda et al.,
2001; Tsai et al., 2000), cattle (Caswell et al.,
1997), and humans (Villard et al., 1995), it is clear
that these samples could contain numerous ELR+ CXC
chemokines (e.g., CXCL5, and CXCL8) to which
CXCL8(344)K11R/G31P has an antagonistic 15effect.  WO
2007/131352PCT/CA2007/000848 40 REFERENCES         1.
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2nd 3rd 4th Mean bG31 P 56 72 51 53 58 hbG31P+7 11 36
66 46 39.75 hbG31P1S37T+7 -2 -104 73 



82 12.25 hbG31P/T3K+7 -9 -35 34 -19 -7.25 hbG31P/T15K
7 16 -24 80 -38 8.5 hbG31P+6 70 20   45 



hbG31P/S37T+6 -61 -82   -71.5 hbG31P/E35A+6 35 -132
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CLAIMS        1. An isolated or purified peptide
comprising an amino acid sequence as set forth in SEQ
ID No. 13.           2. An isolated polynucleotide
sequence comprising a nucleotide sequence 5 encoding
the amino acid as set forth in SEQ ID No. 13.
3. A transgenic cell comprising the polynucleotide
according to claim 2.        4. A viral host
genetically engineered to comprise the polynucleotide
according to claim 2.          5. An expression
vector comprising the polynucleotide according to
claim 2 10 operatively linked to a regulatory
sequence that controls expression of said
polynucleotide in a suitable host.        6. A host
cell comprising the expression vector of claim 5.
7. Use of the peptide according claim 1 in the
manufacture of a medicament for treating a CXC
chemokine-mediated pathology. 158.The use according
to claim 7 wherein the medicament is for treating an
ELR- CXC chemokine-mediated pathology.        9. The
use according to claim 7 wherein the medicament is
formulated for intravenous delivery, intradermal
delivery or subcutaneous delivery.             10.
The use according to claim 7 wherein the CXC
chemokine-mediated pathology 20 is selected from the
group consisting of: ischemia-reperfusion injury,
endotoxemia-induced acute respiratory distress
syndrome, immune complex-type glomerulonephritis,
bacterial pneumonia and mastitis. 






