
RAGE FUSION PROTEINS [0001]This application claims priority to United
States provisional application kr patent number 601943, 994, filed
June 14, 2007, the entire contents of which are specifically
incorporated herein by reference. FIELD OF THE IN [00021The present
invention relates generally to advanced gycation end products ("AGE")
and more specifically to certain fusion proteins that comprise the
receptor for advanced gycation end products ("RAGE."). Fusion
proteins of the invention bind to AGE and other RAGE lige:eds. (e.g.,
8100 and HMGB1 ) and compositions comprising thsion proteins of the
invention may be used for the treatment of diseases. BACKGROUND
[0003]Advanced glycation end products (AGE) are the result of
nonen4matic glyeation and oxidation of proteins. They appear under
stress related circumstances including in autoimmutte connective
tissue diseases; and may form in inflamed, tissue due to the
oxidation or the inyeloperoxidase pathway. AGE have been implicated
in  number of diabetes related Complications. For example, the
'characteristic structural changes of diabetic nephroptithy,
thickened &mender basement membrane and mesangial expensiokare
accompanied by accumulation of AGE, leading to glameruloselerosis and
interstitial fibrosis. Prolonged infusion of not diabetic rats with
AGE has led to the development of similar morphological .changes and
significant proteinuria. AGE 'inhibitors such as amitoguanidine have
been shown to prevent diabetic nephropathy in diabetic 'animal models
and were recently shown to do the same in one clinical trial on
diabetic patients. Also, AGE are a well validated 'therapeutic target
for diabetic retinopathy. Extensive diabetic naurine and rat studies
have demonstrated the benefit of inhibiting AGE formation In treating
this disease. [0004]Atherosclerosis is significantly accelerated in
diabetic patients and is associated with greater risk of
cardiovascular and cerebrovascular mortality. Animal and human
studies have suggested that AGE play a significant role in the
formation and progession of atherosclerotic lesions. increased AGE
accumulation in the diabetic vascular tissues has been associated
with changes in end.othelial cell, macrophage., and smooth muscle
cell limetion.  WO 2008/157378PCT1US2008/066956 [(1005;AGE interact
with cell surface receptors on monocytes, macrophages, endothelial
cells of the microvasculature, smooth muscle cells:, mesennial cells,
and neurons, The receptor for advanced glyeation end products (RAGE)
is a member of the immunoglobulin superfamily of cell surface
receptors. RAGE is made up of three extratellular immunoglobulin-like
domain, a transmembrane domain, and a cytoplasmic domain that is
involved in signaling. RAGE binds multiple ligands in addition to AGE
including S100/ealgrantilins, amphoterin/BMGBE and amyloid fibrils.
RAGE acts through a signal cascade involving NE-KB. RAGE expression
is up-regulated in the presence of RAGE ligands and is elevated in
joints of subjects with rheumatoid arthritis (RA). [0006]RAGE has a
secreted isotbrin lacking a transmembrane domain called soluble RAGE
(sRAGE). Administration of sRAGE has been shown to restore wound
healing (Goova, et al. (2001) Am. J. Pasha 159, 513-525) and suppress
diabetic atherosclerosis (Park, et al. (1998) Nat bled. 4(9);
1025-31). Fusion proteins consisting of a RAGE ligand binding clement
and an immunoglobulin element are discussed in WO 2004/016229 A2
(Wyeth, Madison, NJ) and US Patent App. Publication 2006/0057679 Al
(O'Keefe., T. et al.). ;00071There exists a need for novel methods of
treatment of AGE-mediated diseases, such as diseases that are



diseases associated with an elevated amount of AGE. In one
embodiment, the present invention provides a fusion protein
comprising at least one-polypeptide comprising: (a) a -first amino
acid sequence at least 95% identical to a mammalian. receptor Mr
advanced glyeation end product (RAGE) ligand binding domain, the
first amino acid sequence capable of binding a RAGE ligand; and. (b)
a second amino acid sequence at least 95% identical to a human. heavy
chain immunoglobulin Ig04 constant domain or a. fragment thereof;
wherein the first amino acid sequence comprises at least one mutation
relative to a wild type RAGE liganti binding domain. In one
embodiment of the invention, a fusion protein of the invention may
further comprise a linker sequence between the first amino acid
sequence and the second amino acid sequence.  in some embodiments,
the RAGE Intend binding domain may be from a mammalian RAGE, for
example, a human RAGE. A suitable mammalian RAGE ligand binding
domain may comprise amino acids 1-344 of SEQ ID NO: 6 or amino acids
24-344 of SEQ ID NO: 6. In one embodiment, a fusion protein of the
invention may comprise an amino acid sequence selected from the group
consisting of SEQ ID NO: 2, SEQ NOA, SEQ ID NO:6, and SEQ ID NO:8. In
one embodiment, an isolated fusion pmtein of the invention comprises
SEQ ID NO:6 or SEQ ID NO:8. In another embodiment, an isolated fusion
protein of the invention consists of SEQ ID NO:6 or SEQ ID N0:8. In
some embodiments of the invention, fusion proteins of the invention
may further comprise a linker between the RAGE anacid sequence and
the IgG4 amino acid sequence. The present invention also contemplates
nucleic acid molecules (e.g., DNA or RNA molecules) encoding the
fusion proteins of the invention as well as host cells expressing the
nucleic acid molecules encoding the fusion proteins of the inVention.
[0009]The present invention further provides for a pharmaceutical
conaposition compriSing a fusion protein of the invention and a
pharmaceutically acceptable excipient or diluent. [0010]The present
invention provides methods of treating diseases mediated by AGE. Such
diseases Maude any disease characterized by an increased =bunt of AGE
in a subject, for example, a mammal: suCh as a human. Methods. of
treating an AGE-mediated disease comprise:administering to a subject
having an AGE-mediated disease a therapeutiennyoffectivc amount of a
pharmaceutical composition comprising a. fusion protein of the
invention. Examples of diseases that can be treated by the methods of
the invention include, but are not limited to, diabetic nepliropath
rheumatoid arthritis, and autoimmune.diseases such as dermatitis,
glomerulonephritis, multiple selerosis, uveitis ophthalmia,
autoimmune pulmonary inflammation, insulin dependent diabetes
mellitus, niobium= inflammatory eye, systemic Input; erythematosus,
insulin resistance, rheumatoid arthritis, diabetic retinopathy, and
scleroderma, Any fusion protein of the invention may be used in the
practice of the methods of the invention. in one embodiment, methods
of the. invention may be practiced using a. fusion protein comprising
SEQ ID NO:6 or SEQ ID NO:8. in another embodiment, methods of the
invention may be practiced. using a. fusion protein that consists of
SEQ ID NO:6 or SEQ. ID NO:8.  WO 2008/157378PCT/US2008/066956
[001.1]in another embodiment of the invention, the present invention
provides methods of lowering the levels of ligand henna by RAGE in a
maminal (e.g., a human) in need. thereof. Such methods may comprise
administering to the mammal a RAGE ligand-lowering amount of a fusion
protein Of the invention. (0012]In other embodiments, the invention



reference to the following detailed description. BRIEF DESCRIPTION OF
THE DRAWINGS [00151Figure lisa bar graph showing the effects of an
exemplary RAOE-Ig fusion protein on leukostasis in a
streptozotocin-induct%1 diabetic mouse model. [0016]Figures 2A-2D are
bar graphs showing the effects of an exemplary RAGE-Ig fusion protein
on retinal vascular permeability in various retinal layers in a
streptozotocin-induced diabetic, mouse model. [0017]Figure 3 is a bar
graph showing the effects of an exemplary R.AGE-Ig fusion protein on.
the nitration of retinal proteins in a streptozotocin-induced
diabetic mouse model.  [00Figure 4 is a bar graph showing the effects
of an exemplary RAGE-Ig fusion protein on the retinal expression of
[CAM in a streptozotocin-induced diabetic mouse model. [00 9]Figure
5A is a bar graph showing the effects of an exemplary RAGE-Ig fusion
protein on the number of acellular capillaries observed per square mm
of retinal tissue. in. diabetic mice after 10 Months of diabetes.
Figure 56 is a bar graph showing the effects of an exemplary RAGE-1g
fusion protein on the number of pericyte ghosts per 1000 capillary
cells Observed. in diabetic mice after 10 months of diabetes.
[0020]Figure 6 is a bar graph showing the effects of an exemplary
R.AGE-Ig fission Protein on the 50% response to touch threshold in
diabetic mice after 10 months of diabetes. [0021]Figure 7 provides a
flow chart. showing the experimental protocol of Example 3..
[0022]Figure 8 is a line. graph Showing. the effects of an exemplary
RAGE-Ig fusion protein on test. animal weights in a type-II collagen
induced arthritis mousemodel. [0 3]Figure 9 is a bar graph showing
the effects of an exemplary R.AGE-liz fusion protein on the incidence
of arthritis in a type-11 collagen induced arthritis mOuse model.
[0024]Figure 10 is a bar graph. showing the effects of an exemplary
RAGE7ig fusion protein on the onset of arthritis in a type-II
collagen induced &alit-ilia:mouse model. [0025]Figure ills a line
graph Showing the effects ohm exemplary RAGE-12. fusion 



protein On incidence Of arthritis as a functiott of time in a type-11
collagen induced arthritis mouse model. [0026]Fiume 12 is a line
graph Showing the effects olan exemplary RAGE-Ic fusion protein on
the severity of arthritis as a. function of time in a type-I1
collagen induced 'arthritis mouse model. [0027]Figure 13 is a line
graph showing the effects of an excniplaryRAGE-Ia fusion protein on
the number of arthritic paws observed as a function of time in a
type-11 collagen induced arthritis mouse model,  WO
2008/157378PCT/US2008/066956 [0028]Figures 14A-1413 are
photomicrographs showing the elects of an exemplary RAGE-Ig fusion
protein on joint morphology as a function of increasing amounts of
the fusion protein in a type-11 collagen. induced arthritis MOUSC
model. [0029]Figure 1.5 is a bar graph showing the effects of an
exemplary RAGE4g ihsion protein on synovitis (black bars) and palms
(grey bars) in. a type-II collagen induced arthritis mouse model.
00301Figure 16 i8 a bar graph showing the effects of an exemplary
RAGE-Ig fusion protein on marginal erosion (black bars) and
architectural changes (grey bars) in a type-II collagen induced
arthritis mouse model, [0031]Figure 17 is a bar graph showing thc
4-acts of an cxtmpiars. RAGE-1g fusion protein on overall
histological arthritis score in a type-fl collagen induced arthritis
mouse model. [0032]Figure 18 is a bar graph showing the effects of an
exemplary RAGE-ht fusion protein on joint matrix protein loss in a
type-II-collagen induced arthritis mouse mode/. (0033]figures 19A-I
9D are photomicrographs of toluidine blue stained: sections showing
the effects of an -exemplary RAGE-la fusion protein on joint matrix
protein. loss in a type-fl collagen induced arthritis mouse model.
DETAILED DF.SCRITPLON OF THE INVENTION [003.4]Definitions [0035]'As
used herein the. terms "receptor for advanced glyc.ation end product"
or RAGE refer to proteins having amino acid sequences that are
substantially similar to the native mammalian RAGE amino acid
sequences and finuction to bind one:or more RAGE ligands in a
ligand-receptor specific manner. The temis "advanced 03/cation end
product" and "AGE" refer to a heterogeneous .group of molecules
formed from the nonenzymatic reaction of reducing sugars with five
amino groups of proteins, lipids, and nucleic acids as described.
above. 00361As used herein, a "RAGE ligand binding domain" or
"RAGE-LED" refers to any mammalian RAGE protein or any portion of a
mammalian RAGE protein that 



retains the ability to bind a RAGE ligand in a ligand-receptor
specific marmot Specifically, without limitation, a RAGE ligand
binding domain includes a  polypeptide having one or more
extracellular domains of a transinembranc RAGE protein. With
reference to Table 6, a suitable RAGE-LBD may comprise at least amino
acids 1-99, or amino acids 2449, or ammo acids 1-208, or amino acids
24208, or amino acids 1,301, or amino acids 24-301, or amino acids
1-344, or amino acids 24-344 of SEQ [0037]The term "isolated," as
used. in the context of this specilicatkm to define the purity of the
fusion protein, means that the protein is substantially free of other
proteins with. which it is associated. during production, including
without limitation substantially free of other proteins present
during expression, of the fusion protein in a cell culture medium.
For example, an isolated protein of the invention may comprise 1-25%,
20-25%, -15-20%, 10-15%, 5-10%, 1-5% or less than about 2% by mass of
protein contaminants residual of production processes. Compositions
comprising isolated proteins of the invention, however, can contain
other proteins. added as stabilizers, carriers, excipients or
co-therapeutics. [0038]As. used herein, "protein" and "polyPeptide"
arc interchangeable. [0039]As Used herein "treating" a disease-or
disorder refers to iinproving at least one. sign or symptom of the
subject's disease or disorder. [0040]The 'term "nucleic acid" refers
to polymicleotides such as deoxyribonucleic acid (DNA), and, where
appropriate, ribonucleic acid.(RINA). The term should also be
understood to include,. as equivalents, analogs of either RNA or DNA
made from nucleotide analogs, and, as applicable to the embodiment
being described, single (sense or antisense) and doublestranded
polynucleotides. [0041]The term "oe is used herein to mean, and is
used interchangeably with, the term "and/or," unless context clearly
indicates otherwise. [0042]The term "percent identical" refers to
sapience identity between two amino acid sequences or between two
nucleotide sequences. Percent identity can be determined by comparing
a position in each sequence which may be aligned for purposes of
comparison. Expression as a percentage of identity refers to a
function of the number of identical amino acids or nucleic acids at
positions shared by the compared sequences. Various alignment
algorithms and/or programs may he used, including PASTA. BLAST, or
ENTR.EZ. FAST.A and BLAST are available as a part of the GCG sequence
analysis package (University of Wisconsin, Madison, Wis.). and  can
he used with, e.g., default settings. ENTREZ is available through the
National Center tor Biotechnology information, National Library of
Medicine, National Institutes of Health. Bethesda, 1111d. In one
embodiment, the percent identity of hvo sequences can he determined
by the GCG program with a gap weight of], e.g., each amino acid gap
is weighted as if it were a single amino acid or nucleotide mismatch
between the two sequences. [0043:Sequence identity may be determined
by comparing a reference sequence or a subsequence of the reference
sequence to a test sequence (e.g., a nucleotide sequence, an amino
acid sequence, etc.). The reference sequence and the test sequence
are optimally aligned over an arbitrary number of residues termed a
comparison window. in order to obtain optimal: alignment, additions
or deletions, such as gaps, may be introduced into the test sequence.
The percent sequence identity is determined by detertnining the
number of positions at which the same residue is present in both
sequences and dividing the number of matching positions by the total



[0044]Sequence identity is typically determined using computer
programs. A representative program is the BLAST' (Basic Local
Alignment Search Tool) program publicly accessible at the National
Center for Biotechnology Information (NCB!,
latpitiwwwmcbislmmillgovi). This prow= compares segments in a test
sequence to sequences in a database to determine the. statistical
significance, of the matches, then identifies and reports only those
matches that are more significant, than a threshold level. A
suitableverSion of the BLAST program is one that allows gaps for
example, version 2,X (.ltsehni, et at, Nucleic Acids Res
25(17):3389-402" 1997). Additional suitable programs for identifYing
proteins with sequence identity-to the proteins of the invention
include, but are not limited. to, PHI-BLAST (Pattern Hit Initiated
BLAST, Zhang, et at, Nucleic Acids Res 26(17)3986-90, 1998) and PSI-
BEAST (Position-Specific Iterated BLAST, Altschul, et at, Nucleic
Acids Res 250 7):14389-402, 1997). The prognuns are publicly
available at the NCB] web site listed above and may be used with the
default settings in order to determine sequence identity according to
the invention.  WO 2008/157378PCT/US2008/066956 [0046]The present
invention provides an isolated fusion protein comprising at least one
poly-peptide comprising: (a) a -first amino acid sequence at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to a
mammalian receptor Rir. advanced glycation end product (RAGE) ligand.
binding domain, the first amino acid sequence capable of binding a
RAGE ligand and (b) a second amino acid sequence at least 90%, 91%,
97%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to a human heavy
chain immunoglobulin /ga4 constant domain or a. fragment thereof,
wherein the first amino acid sequence comprises at least one
mutation, or at least two mutations, or at least three mutations, or
1-4 mutations, or 1-10 mutations relative to a -wild type RAGE ligand
binding domain. Examples of mutations that may be made in. the first
amino acid sequence are those that increase the stability of the
fusion protein, for example, by making the RAGE ligand binding domain
more resistant to proteolytic degradation, Such as those that make
the fusion protein more resistant to finin-likeproteases. Suitable
fragments of the second amino acid sequence include fragments that
retain the ability to inerease the serum half-life of the fusion
proteins of Which they are part relative to the. serum half life of
the same first amino acid sequence alone. Preferably the first amino
acid sequence atidthe.second amino acid sequence arc derived. from
human RAGE ligand binding domain and human .104. [0047]Fusion
proteins of the invention may comprise one or more. amino acid
sequences-in addition to a,RAGE ligand binding domaidand an ligG4
constant domain or fragment thereof. For example, a fusion 'protein
of invention may comprise a linker sequence which may be inserted
between, the RAGE lligand binding domain and the IgG sequence. Fusion
proteins of the invention may comprise one or more tag sequences, for
example, purification, tag sequences such as 6-Histidines. Fusion
proteins of the InVenti011 may comprise one or more epitopes
recognized by conuncreinily available, antibodies, for example, c-myc
(HQ/CASEEDE, .8E0 ID NO: 9) and hemagglutinin (YPYDVPDYA, SEQ ID NO:
10) derived from an epitope tag of the influenza hemagglutinin
protein. [0048]Any mammalian RAGE protein known to those of skill in
the art may be used in the practice. of the present invention.
Preferably the extra:xi/afar domain of the RAGE protein will be used



preferably; from an 1g04 molecule, for example, amino acid residues
149-473 of GenBank accession no. A.A.1125985. An lg. region tbr use
in the present invention may be an 1g04 Pc region and may comprise
one or more of the C112 and C1-13 regions of the inG4.molceule.
10051]Examples of suitable tbsionproteins are provided in the
following tables. 0052]Tablel provides thernicleotide sequence of a
human RAGE-Ig(34 Fe fusion protein gene sequel/Cc.  WO
2008/157378PCT/US2008/066956 100531Table 1: Human RAGE-1g04 Fe Fusion
Gene Sequence (SEQ ID NO:1).
ATGCCAGCCGGAAC&GCAGI"EGGAGCCTGCGTGCTGGTCCTCAGTCTGTGGGOGGCAGTAGTAGGTGC
TCA AAACIATCACAGCCCGOATTGGCOACCCAC`PCGTOCTGAAGTGIWiGGGGOCC.CCCL;
GAAACCIACCC.CAGC CGCTCGAP).T.
GC,"ThAACTGA.ACACAGGCCGCACACAAGCCTGOAAGC/PCCTGIVIPCCCCAGGGAGGAGC4CCCC
TCC",GACACTCPPC;
CCTCGTC3IPCCTTCCQW:G.GCTCC:CTOPTCC:TTCC-'CCCPCTCC:COVPC:CAC(;
ATC:ACCX::
GATITTCCGCPTGCCAC.IGCAATC4ACACCAATOGAAAGGACACCAACTCCAACTACCGAGTCCGT.G
ICTACC
AGATTCCTGGCMAGCCAGAAkti'TC-IPAGATTCTGCCDCti1C.P.ACTC:ACGGC:TGGPOTTC:C
CAATAP.00TCOCC:
ACATCIPCTGICAGAGGCa1kCCTACCCTGCAGGGACTC1.9.AGC:TCGCACTTGGATGGC:Ikka:C
CCTGGTGOC:
GAraGAGIA.7.:GGCACTAIPCYPCTGAACCAAC:ikCIACCAGCLACACACCCTG'AG.PNCAGGCC
TCTTCACACT0CAOT
CGC,ACCT:KATGC411(CACC,CCACCC:C'GCCICAGGAGATCCCCGTC:CCACCETCPCCTOTAGC
WPCACCC.CAGGC
CTTCCCCGONCACCGGGCCTTOCC:CACACCC:CCCATCCACC.CCCGTCTCraCTGCP,C,CA
GGTCCAATTGOTGCMC:IGAGCCAGAAOGTGGACZCAGTAUCTCCTGGTGGAACCGTAACCCTG.ACCT
GTGAACI
TCCCTGCCCAGCCCTCTCCPC:cexANItCACTCGATOPACCATCIGTGTGCCCTTGCCCCTTCCCCC.
CAGCCCT C"PC;
C":2GATCCTC:CCTCAGATAGGC1CCTCACCACCAGOGAAC:CTACAGC.TGTO:11'GGCCACCCAT
TCCAGCCA
CCGGCCCCAGCAAAGCCG'PGC'I'C4TCAGC'ATCAGCA'PCA'PCGAACCAGCCGAGCAGD2CCCAA
CTGCACCCT
CMGTCCGAGGATC.:AGGGC2ItGGAACTOPACCCCTGICICCGCPPTCCACCAAGGGC:CCATCCOTC
PTCCCCCTC; CCGCCOPGCTCCAGGACCACCTCC.GAGACIC
ACrOCCCCTaGGCYT:CK'C'PGr4T"' '.0.Gzie'r7:1C:TTCCCCGA
-.:CC:GOTGACCGTUTCGTCGAACTCAGGCGC:CC:TGACCAGC:CXX:CITGCAC.ACCTTCC:CCd
er.'GTt:CTACAGT  CCTC.??OCCACTCTACTCCCTCAGCACCOTGGPCIACCG;
TOCCOPCCACCAGel:TOGC:CACOAAGACCPACACC: ti'CICAACGTAGATCACAAGCCICAG
;AACAC  ;GTCORCAP.GAGAG'PTC-IPLGTCCAAATATGG:C.C.IC:CCATG
CCCATCATC:VCCAGOACCTOPIGLIPCCTGGOGGGACCATCACTreri'CCPT:CPTCC:CCCer
v'ex'ita,,GGAcA CTCTCA PC:CC:Cr`
PC:CCPCAGOTC.ACGTGC.CaCGTC:erfCGACGTGAGCC:AGGIV,GACCCCGAGOTC
:4TACGTVGATGCCGTOG.kGC:PPGCATAATGCCAAOACAAACCCGC0dGACO;GC:k 'CAA
CAGCACGTACCY3TGTGGTCAOCCTCCTCACCGTCCTGCAC:CAGGAC`i"aGCTGAACCGCAAGGAGT
ACAWPT  GCAACC;TCTCCAP'CA ;AGGCCTCCCOTCCTCCATCGAGAAAACCY.ATCPC:CALA
AC AGGGCAGC:CCCGA  GACICCPICACCrECTACIACCC:CCC:CCAPC:CCACGACC"A
ATtilzkoCA.ActaACC2kCIGTON3CC.TCACCTC,CCIT GGTCAAAGC 1"PCTACCCCACCC
:TCCC:CCTGCAC:TCCGAGACCAATC(XrACCCC":G.r'PAC' 1^
AGACCACOCCTCCCGTOCTCGACTCCGACC-(4CTCCT:TC:TTCCTC
CAGCAGGCTAACCGTGGACAAGAGC:
ACGTGGCACGAGGGCAATOTC'TntTCArCICTCCGTCLATCCATGAGGCTC:TGCAC:AACCP,C:TA
CA.CACAC3P,A GAGCCPCTCCCTGTCPCTC;COGAPiaTGA [0.054]Bold text is the



APKKRPQR1: M 50 WK1;NTGRTEA WF.V.f.,SPQGGG PWDS \71.PNLI? NGSL FLPIWG
QDECIFRCQ 100 1114111IN531KETZ SNY RI/R Pi:4K PE:l. VI:SA SELTAGVPNY-
VGTCVSE05-1 150 PAGTISICILD CK FL V1:-'NEKG VS:TKEQTRR15. PorGrati,3s
ELt4VTPARC1G 200 DPR9TFSC!SF SPGI:PRFIR7-14 RTAP QM:7W E P FL KEVQL 



:11,.n.PEOGAVA 250 PGGTVITI2CE VPAQPSPQIM WMKIX;VPLPL P PS PW.I.LPE
ICPQDQGTY S 300 C VATHS SHC; QD3PAV.9151 EPGFEC:715.1 GS VOMSGLGT.
LIU A.aarly p 350 SVF21:APCSIi STSESTAALG  VTVSMMEGAL WrialTF55\17
400 t SSC'," ,YELS  .131NW1e 8 a PTCKV1)  'PSNTKVDK 



RVESKYGP PC 450 xfSCPAPKKW OPSVFI:FP F PKE,1211MI  PEVICINVDV  S QED
PaVON 500 WY.VDCWEIPAN AKTKnREI  MST YRWSW, Q  -"I'Ke. KV SNK 550
GI., PS131: EKTI KflinPRIC QVYTLP P SOE 32'M'PKW.gy S I ir CINKCFY
P81) 600. IAVEWESNGQ PEN:NM:TIPP V111..Stacarit; S RE: TVDKSR 



t')OEGNVFSCS 650 MTJT-INHK TVKSL,5IJSU.3     67a.  [0056]Bold text is
the amino acid sequence for the RAGE signal sequence., normal text.is
the amino acid sequence for human RAGE, and underlined text is the
amino acid sequence for IgG4 Fe maim [0057]Table 3: Human
RAGE-LinkerrigG4 Fe Fusion Gene qucnce (SEQ ID NO:3).
ATGGCAGCCGGAApiqqApnGGAGCCTOGGTGCTOGITCTCAGTCTerGGGGGGCAGTAGTAGGTGcSc
A a ATCACACICCCGM5T1VOCKg,GCCACTQCTCCTGA
..GtIGTAAPCX:100CCCCCAtIVGAT,ActACCaLACC.
OCCItGANICCMAACTGAACACAGGOCGOACACA.;
GCCTCP.AACKM:1114KritlreCCCACKKIPMACCCCCC
TGOCCACAOTITGOCTCGTOTCCTTQCCAPCGOCTCCCTC.TTeetTOCCOCTOT5:GGONTK7CACEA
TGAGt;(1 GATTPTCCX4G,TGO174,GC.AWGAACAC.K3ANEGGAAAGGAGACCW:TCC:4->AC
TACCGACTCCGTOTCTAC.C. ACAcin1eCeitCGAAC;
;CeztGr2snrTGPitC;;ATTCTC?:(XTCTCurkACTC:ile'r4;CTGGTGT'.rCeCANTAAGG9
t CiGG ACATC:I.MTGTCAGAGGCIAAGCTACCETGOVA;
GACTernCCTCCICAC5"AnATOCK:AACCCCCTGGVIK;Ce
GAATGAMAGOGAGTATCGTGAA:3GAACAGACCAGGAGACACCIMGAGACGOCTC:=ACACTOCAGT
CGGAC4+715)'AW:C.31VACCeakeiCCCGGCGAGGACATCCCdGTGCC
ACCTIri.CC1V12AGCT1CAGCC.CACCK: CT
TtOtC:CGACACCGOGEXTTOCKK:ACAC1CCCELCATCCACXXCCGTGTOTG(4GAGCCITalK;
C&CTCGAGGA, GeTCCAATTOC;TGCITCGAGCCAMikOCKr. C1017;
CCAGTE-V3CTOCTCGTe0102::ACCGTAACCelKaCCTGTakkC3 ;ICC C
GTOCTGATCCTCCCTGACIATAGGGCC
TCAGGACOACIGGaCCIACACCTG5VaGGCCACCCATTCCAGCC.A
CCKKX:CCCAGGAMGCCOTGeriaTCACCATCAGCATCATCGAACCACK1CGAGGAGGGGCCAACTGCA
CKICT CTCrGGOACCATCAGGGCTGCXMAC PCTAGet
CTGOCCcigaWK:SiGir,S:PrIthaaeNGCTTCCIACt AA G
CGCCCATCCGTOTTCCOLICTGGCGCCCPGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCOPGGSCTG
CCT GGTakiaGACKACrf.
CCCCGAACCG(31'3ACGG'MTCGTOGAACTCAGGCGCCCTGACCAGCCGCGTGCACA CC
ne.CCGGCtrGtcC 'PC%C
Ct"S.K:AIMACT(YrAnteCTC!AGCACCGTGOTC=CGTGCCCTCCAOITAGC  '1"KGG.G..
VNAAG2-1.CL- C-CTGCAA +41? ACAP'Cn CAGCAACACCAA " '5,AGAGAGTTGA
GTCCAAATATOGTCOCCCATGCCCATCATOCCCACCACCTGAGTTCCTGGGGGGACCATV?IGTCTTCC
TGT
TCCCC.CCAAPACCCAAGGACACTCPCATGATOTCCCGGACCCCTGAGGItACGTGCGTGGTGGTGGAC
CIA..
110CCAGGAAGACCCCGAGGTCCWPTCAACT.GGTACOTGGAT..30CGTGGACKKICCATAATCCCAA
CIACAAP, QCCGCGGGACK4AGCAGTTCAACAGCACGTACCGTGTGG'IKIAGCCTCCTCACCGT
"VTGCACC  salitkeW.CASIGGAGITIC-44;GTGCMAGGTCTCCAACANACX;
CCTCCCG13CCTCCATCGAGAAAACCATCPC:C
MaGOCAhAGGGCAGCCCCGAGAGCCACAGGTOTACACCOTGCCCCCATCCCAGGAGGAGATGACCAMAA
CCA001c1AGCCIK;ACCTGCCTOGTCAAAC,GCTTCTACCCCAGCGACATCGCCGT "ACTG.
:.GAGCAATG G8CACCCWAOAACAACTACAACACCACGCOTCCG1;TOCTCGACTCCGACGGCTCCT
I _kr mtGC      '1'11zsis'iCCGCK;
GACI1AGACICAGGTCX4CAGGRCGCCANNVPOMCTOVIGCTC.CGTGATGCNEGAG+ieTLI
Cr.P.CAACCACT'ACACACAGAAGAGCCTCTCCCTGTCTOTCGM'k AAP GA [0058]Bold
text. is the coding sequence for the RAGE signal sequence, normal
text is the coding sequence for human RAGE, doable underline text is
the ceding sequence  kr the peptide lin Cr.and single underlined text
is the coding sequence for IgG4 Fe region. 591Table 4: Amino acid
sequel-lee of a huntan RAGE-Linker4g04Fc fusion protein (SEQ ID
NO:4). HAAGTANGAW VLVLSLWGAV 



VGAQNI TART GEPLVLECKG AMC< PPQRLE 50 WKLNTGRTEA Writ S POGGG
PWDSVARVLP NGSLFLPAVG QDEG FRCQ 100 AZ4NRNGKETK SNYRVRVYQI PGKPEIVDSA
SETAGVPNK VGTCVCEGSY 150 PAGTLSWHLD GKPLVPNEKG VSIIKEQTRBEI
PETGLFTLQS ELMVTPARGG 200 DFR ?TITS C S SPGPRHRAL 



TAP I QPRVW EPVPLEEVQL VVEPEGGAVA 250 PGGTVTLTCE VPAQPSPQIH
WMKEIGVPLPL PPSPVLILPE IGPQDQGTYS 300 CVATH S SHGP QESRAVSISI IE
PGEEG PTA GSVGGSGLGT LALAGSGSGS  35.0 GAS T KG P S PLAPCSRSTS ES
TAALGCLV  KDYFPEPVTV SWNSGALTSG 400 VHTFPAVLOS  SGLYSLSSVV TVPSSSLGTK
TYTCNVDHKP 



SNTKVDKRVE 450 SKYGPPCPSC PAPEFLGGPS VFLEPPKPKD TLMISRTPEV TCVVVDVSQE
500 DPEVORNWYV DGVEVHNAXT KPREEQFNST YRVVSVLTVL 1.1QDWINGKEY 550
KCKVSNKGLP SSIEKTISXA KGQPREPQVY %:.-LIPSOEEMT KNOVSLTCLV 600
KGFYPSDIAV EWESNGOPEN  NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE 



650 GNVFSCSVYTI  EALMNRYTQK SLSLSLGK   678  [0OO]Bold text
is-the:amino acid sequence for the RAGE signal sequence, normal text
is the amino -acid sequence for human RAGE, double underline text is
the amino acid sequence fez the peptide linker, and single underlined
text is the amino acid sequence for 1;204 Fe region.  WO
2008/157378PCT/US2008/066956 [0061]Table 5: Human RAGE variant-1g64
Fe Fusion Gene Sequence (SEQ ID NO:5).
ATGOCAGCCGGAACAGCAGTTGGAGCCTGGGTOCJPGGTCCTCAGTCTGTGGGGCLGCAOTAGTAGGTG
CTCAAAAC laCACAGCCCGGCTGGAA
TOCMAACTGAACP,CAGGCCGTACAGAACCTTCCIAAGGTCCTUILTer...CCACC:C3AGC.41:GX
:CCCTGGGACACTEGTS
GCIVCOPC:Te:Cri'TC07.):G.C.:GOCTCC.CTC:TiterreCCOCTGTCG:X4A`PCCAGGIVI
GAGGC;Gari."J2TCCGTEGCCAG
GCM.CGAACAGGAATGGAAAGGAGACCAAGTOCAACTACCGAGICCGTG'ItTACCAGI-VETCCTGGG
AAGCCACIA71
A'.7.1'CITAGAI"PCTGCCTCIVAACTCACGGCTCGTGTTCCCAATAACGTOGGGACATGTGINZTC
AGAGIKIAAGCTAC CCTGCAGGGACIVETACICTOGCAC
n.,.,,GATGGGAAOCCCCTGGTGCCGAATGAGFAGOCIAGTATC1K;T(.4AAr-Grth
CAGACCAGGAGACACCCTGAGACAGGOCTCMCACACTOCACIR:C4GACCTAP.TGGTGACCCCACCCO
GGGGAGGA
GIVECCCCGTC:CCACCTTCTCCTGTACC:1i'CAGCCCAGGCCTICCOCCIACGCCGGGCCTTGCCAC
AGCCCC7CAC
CITGCCCTTOCC.CCTTC:CCC074GCCet(712GCTGATCCTCCCTGAGATAGG.GCCTCAGGACC.k
GGGAACCTACAGC
TGI'GreGCCACCCATT::CACCCACGCCCCCCIIGGAAAG:CGTOCTGTCAGCATCAGCATCATCGAZ
4,CCiaGCCGAC
GAGGGEtCAACTGdAGGCPCTGTOGGAGGATCAGGGCTOGGAACTCTAGCCC.VGGCCGOTTCCACCAA
GGGC,TCA TCC9ItliteCCCIKX;
CGC.CCEGCTeaiGGAGCACCTCCGAGAGCACACICCGCCCTGOOCIVCCI(''' atikAcKaiC
TAC.TTCCOCCAACCGGTCACGCTOTC:GPGGAACTCAGGCGCCCTGACC'AGOGGCGTGCACACCTIC
CCOCK:TGTC CTACAGTCOMAGGACTCTACTCCCT. CACK:1..GCGTGGTGACCC;
TOCCCTCCMGCMICTTGGGCLWCGAN3ACCTAC ACCTGCAP.COTAGATCACAAGCCCAGC:45;
-takeiTAAGGTGC.2ACAAGAGAGT. T. GAGTCCAAATATGGTC:Ce(tATC2C
CCATCthCCCCACCACCTCaCTTCarCGGdGGACC.ATCAG'itTTCCTGTTCCCCCC:AaAACCCAAG
GACACTCTC;
2W.'GATCTCCCGakCXCCTGAGGTCACGTG:::GTGGTGGTGGACGTGAGCCAGGP,AGACCCCGAGn
TCOlkCTTCAAc TGGTACCTGGA'n",;
(3t:GTGGAGGTCICATAATGCCAAC:ACAAAGCCGCGGGAGGAGCAGPTCAACACICACGTAC.CGT
GTGC..2TCAGCGreCTCACCCTCCTCCACCAGGAC'reaCK: '''
GAACCGCAAGGAGTACAAC-TGCAAGGIK:TC(MACAAA
GOCCIC.CCGTC-CTCCATC:(PIGA2+_;:ACCAT
-TCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACCCTG
CCOCCATCOCAGG.z`,GGACIATC4ACAAGIAACCAGCTCAGC-InKMCCTGCCTG.f.'ILCAAAGG
OPPC.TACCCCAGCGAC
ATCUC'CGTGGAGTGGGAGAGCAATGGGCAGCCGCAGAACIsICTACAAGACCACGCCTCCCCITCCTO
GACTCCOAC:  GC:CTCOPTCMCCTC:TAC2tt2CAGGCTAACenTGGAC AA
GACCACTI7GGCAGGAGGX:AMICTItTPCIVATGCTCC
CITGATGCATGAGOCTCTOCI-:CAACCACTACACACAGAPIGAGCCICTCOCT
'TC:TrettGCZW:AAATGA [0062]Bold text is the coding.sequenee for the
RAGE -signal sequence, normal text is the coding seirence tbr human
RAGE variant, bold wavy underline letters are sites of the point
mutations introduced into the variant hRAGE sequence, and underlined
text is the coding sequence for IgG4 Fe region.  WO
2008/157378PCT/US2008/066956 [0063]Table 6: Amino acid sequence of a
human RAGE protein (SEQ ID NO:6). riant-igG4Fc thsion 1. 



MAAGTAVGAW VLVLSWGAV VGAQN.,PARI GEPUVLKCKG APRKPPOLE 51 WKLNTGRTSA
NICVLSPO,GGG PWDSVARVLP NGSLFLPAVG TOSGTERCO 101 AMNRNGKETK
SNYRVRVYQT PGKPETVDSA SELTAGVPNK VGTCVSEGSY 151 PAGTLSWELD GKPLVPNEKG
VSVKEQTRRE PETGLFTLQS ELMVTPARGG 201 



DPRPTESCSF SPGLPKWIAL IATAPIQPRVW EPVPLEEVQL VVEPEGGAVA 251
PGGTVTLTCE VPAOPSPQIN SKDGVPLPL PPSPVLILPE IGPODQGTYS 301 CVATHSSHGP
QESRAVSISI IPGEEGPTA GSVGGSGLGT LALAASTKC  351 SV1?PLA -SR
STSRSITIALO CLVKLThTPEP '1.1!V-IIRSGAla TSGVHSTPAV 401 



LOSSOLYSS  SVVTVPSSSL GTXMCNVD RKPSNTKVDK RVESKYGPPC 451 ?SrE.
GPSVPLEPPK MGM invTcvvvnv SQEDPEVQPN- 501 WYVDCVSVEN AKTKPREEOF
NSTYRVVSVT, 'VLH01)WLNa KEYKCKVSNK ;31 GLPSSIErn  SKAKGQPREP
QVYTIIPIo EUTENOVSLT CLVKGFYPSD 601 N'iKfl."7'1VLDSIX.  



YSRLTVIDNSE WGNV?SCS 651 VMMEAtiRNSY TQ1LLSt.StG K     [0064]Bold
text is the amino acid sequence for the RAGE signal sequence, normal
text is the amino acid sequence for human 11.AGli variant, bold wavy
underline letters are sites of the point mutations introduced into
the variant hRAGE, and underlined text is the amino .acid sequence
for Ig04 Fe region.  WO 2008/157378PCT/US2008/066956 [00651Table?:
Human RAGE variant-Linker-lx,,G4 Fe Fusion Gene Sequence (SEC) ID
NO:7).
ATGGCAGCCGOAACAGCAGTTGGAGCCTOGGDGCTGGTCCTCAGTCTGEGGGGGGCAGTAGTAGGTGC'
TCAARAC
ATC:FICAGCCe(:.ytaTOCK:GAGC.CACTGGTGCTQW3PGTIAGOOGGCCCOCINACIVIACCACC
CCE:CCGGCTCGAIN Tccar,AcTom,cpnkcGcctx;AcAGs,;
(3cencakAGGTeCTCC:f.'eTCY.:C.C.:AGGGAC.;(14.1kCgreCCTGGGikeisr.;TGTO
CCCIICCITC:C..'TTOCGGCTGTOGGGATCCIVAMTGAGGCGATT9yrceaGTGocmi;
GCAATC:AACAG421:41:3:GGIAAAGGAGACCAAGTC'el:aCrACCGAGTC,CGTGICTACCAGAr
.PCCTGGCAAGCCAGLA
TC:=TAGATTCTGCCTellGAIs.C.TCACGGCTG:GTGTTCY.ITAATAAGGTGGC3CACATCTGTGI
CAGACMCAAGeThe
CCTGCAGGGACTCTTAGCTGGCACTFOGATCOCAAG'CC.CC:e1X:1:073CCGA7.11,GAGAACX:
rAGTATCPCPCAF:GGAA
GATCC-neiTCCCACC'in.C.TeCTGTAGCTTCAGGCCACKX:CITTCX.'CCGACPCX:C.3GGCCr
EGCAC-7s.CAGCC.CCCA're
CAGCCCCGTOECTC:CGAGCCTGV:4CCTCTGGAGGAGGTCCAATTGGTGGTGGAGCCACTA'AGGTGQ
ACICAGTACC.T
GTGCCeTTC:C.CCCI."17CCCCCC:ix.fiCCCTGTGOINTATCCTCCCTGAGIATAGGCCCTCAGG
ACCACCGMACCTP,CACK:
TOTC:ci'GGCCACCCATTP:AGCCACGGGCCCC:-"I(.4CakkGCCGT0QTGTCIN.GC:ATCAPC.
NICATCOTh.hCCAGGCCAG
GAGGGCX:CAICTC4CAOCCTCTed1GOCAGG.AltAGGGCTGCGAACT:t1'2V;
;CCOMGCC::::-WincipciG(71'("Sc`GAAO:
.9GGCX.:TTCOAC:CAZIGGCyeeCATC.CCITCT-T.
CCCOCTOC:CGCCCTGCTCCAGGAGCACCNCGACIACCACAOCCGC,
CTCGGICTOCCTGaresUxGGACTACTTCC:C.C(MACCGGTGACC-MTG'ItGTSGAACTCAGIC-CG
C01.71"GACCAGOGGC C.:TCCAC
'''GCTGTCCTACAGTCCTCAGJAC:TOPAVICCCTCAGCA'X'GiGGTGACCG`i'GCCCTCCPLIC
vitG(KACOAAGACCTACACCTGCAT:CGTAOATCACNAGGCCAOCAACACCAAGGTGGACAAGAGAGT
TGAC TarsAATATGOTCCOCCATGCCC"" ".Car...;" "ACC:VV. Zerlirol'GGCre
'''''''''''''''''''''''''''''''''''''''''' Gri"I'Ce  GIAE '
G'AGG'i'CCAGTTolzke'L'GGT23::::GTGOATGda..71'43GAGGTGCA'I'AATGCCAAGAC
AASX:CCKGGOACCAG CATETCE,ACAGOACC:ri'ACCGTGTOTPC"ArCitet
CG'rert:GOACCAGSNr'TGrerr'GA.A.C.C4G(10,.(4GAGPAC
AAGTOCAAGGTOTtersACIVaGGCCTCOCGTOOTCCATCGW,IW>ls.Cekiti1/4:::CAAN2CCA
PAGGGC4,OCCa:C.17-:
CAGCCACAGGTGTACAOterGCCCCCAVIVCCAGGAGGAGATGACCIAGAACCAGGTCAGCCTGACC.T
GCCTGC^TC            CTACCGCACCGACATCGCCGTOC:That;
OGAGAGGAIITCCGCAGCCOGI'CaACTIACPACAAGACCACG
CeVitcrp$CTGGACTCCGACG(X:"TeeTTCTTCCPCTACACCAC,4GCTAACCGTGGACAAGAC-C1
>-GC;TGGCAGGAG C3C-GAA'1`6Te TGCTCCGTGATGCATGAGGCTC.7(4
AACCACTACACACAGAAGAGCCTCTCCCTGTCT 



eTCX1G(.4?..;Vegi'G?, [00661Bold text is the coding sequence_ for the
RAGE signal sequence, normal text is the coding sequence for human
RAGE variant, bold wavy tux's-line letters are sites of' the point
mutations introduced into the variant hkAGE sequence, double
underline text is the sequence encoding a peptide linker, and
underlined text is the coding sequence for 1g04 Fe region.  WO
2008/157378PCT/US2008/066956 [0067]Table 8: Amino acid sequence of
:minim. RAGE. variant-Linker- .14 Pe (SEQ ID NO:8).   a MAAGTAVOAW
VLVLSLUTGAV VGAQNTTAR1 GEPLVLRCKG APKKFPQRLE sa WKLETORTEA WKVLSPQGGG
PWOOVARVLF EGSLFLPAVG TODEGTFRCO 101 AMERNGKETK SNYRVRMI PDXPEIVOSA
SELTAGVPNK VGTCVSEGSY 151 PAGTLSWHLD GKPLVPNEKG VEVEFQTRRE
PETGLFTLQ.S ELMVTPARGG 201 DPRPIPSCSP SPGLPRRKAL ETAPIOPH'Ag
EPvPLEEVQL VVEPEGGAVA 351 FGGTVTLTCE VPAQRSPLIIH WMKDOVFLPL
PFSPVIaLYE IGPQDWTYS 30_ OESRAVSISI EC ''A CSVGGSGLGT LALAQ200$ 351
GAgwYGPeVF t'L'svMSRSTA' FSTAALGCLV KEYFREFVTV SWNSGALTSO  401
VE:FFPWCTLOS  SLGTK TYTCNVDEMP ENTKVEKRVE 451 SKAMPCPEL 'EFLGCFS
VFLEPPKENCD TLMISRTPEV TO'  501 DREVOFKWYV DOVEVRNAST KPEFFOPNST
ravvsotavr, HWWLEGKEY 551 KCKVSNKGLP SSIEKTIERA KOUREPOVY PLPFSOEHMT
KNOVSUFCLV 501 KGFYPSDIAV EWESNCOPEN NYYTTPPVLD  SD F Ss  VORSREQE
551 GNVFSCOVNE EALEMFMK SLMJSLOK [0068]Bold text is the amino acid
sequence for the RAGE signal sequence, normal text is the amino acid
sequence for human RAGE variant, bold wavy underline letters are
sites of the point mutatitms introduced into the variant laRACE,
double underline text is the amino acid sequence for the peptide
linker, and underlined text is the amino acid sequence for IgG4 Fe
region. EXPRESSIONOF RAGE FUSION PROTEINS (00691Fusion proteins of
the invention may be prciduced in any protein 'expression system
known to those skilled in the art, for example, enkiuyetie expression
systems, bacterial expression systems, and 'viral expression systems.
A variety of host-expression vector systems may beutilized to express
the fusion protein of the invention. Such host systems represent
vehicles in whieh the fusion proteins of the invention may be
produced and from which they may be subsequently purified. Such
systems include, but are not limited to microorganisms such, as
bacteria, yeast, insect cells, or plant cells. RAGE expressed in
yeast or mammalian expression systems, e.g., COS-7 cells, may be
similar or slightly different in molecular weight and alycosylation
pattern than the native molecules, depending upon. the expression
system Expression of RAGE DNAs in bacteria, such as E. col: provides
nonglycosylatcd molecules. Different glycosylation patterns may be
Obtained using baculoviral expression systems in insect cells.
Functional mutant analogs of mammalian RAGE having 'inactivated
N-glycosylation sites can be produced by oligonticlectide synthesis
and ligation or by' site-specific inutagenesis techniques.  These
analog proteins can be produced in a homogeneous,
reduced-carbohydrate font in good yield using yeast expression
systems. [0070]Nucleic acid molecules encoding fusion proteins of the
invention may he obtained, and the nucleotide sequence of the
poly.-nucleotides determined, by any method known in the art. in view
of the teachings herein and the known RACE polypeptide sequences and
their identified or identifiable ligand binding elements, and the
known sequences for heavy chain Ego- constant domains, nucleotide
sequences encoding these polypeprides can be determined using methods
well known in the art, i.e. the nucleotide codons known. to encode
the partieularnmino acids may be assembled in nada a way to generate



chemically synthesized oligonu.cleotides (e.g. as described
inKutmeier et. Al., Biotech/licit:es 17:24/2(1954), which, briefly,
involves the Synthesis of overlapping oligonucleotides containing
portions of the sequence encoding the fusion protein, annealing and
ligating of those ologonneloetides,, and then amplification of the
ligated oligonucleotides by polymerase chain reaction(s) (PCIO,
[0071]Recombinant expression of a fusion protein of the invention
(including other molecules comprising or alternatively consisting of
fusion protein fragments or variants thereof) may require
construction of an expression. vector(s) containing a polynucleotide
that encodes the.fusion protein. Once a polymicleolide encoding the
fusion protein ofthe invention has been obtained, the vector(s) for
the production of the fusion protein May be produced by recombinant
DNA technology using techniques well known in the art. Such
expression vectors containing RAGE-Fc coding sequences may also
contain appropriate transcriptional and translational. control
signals/sequences, for example, ribosome binding sites (i.e.. Kozak
sequences), internal ribosome entry sites (IRES), and poiyadenylation
sites etc. [0072]Nucleic acid molecules encoding fusion proteins of
the invention may be transferml to mammalian cells utilizing
replication-defective retroviml vectors (e vectors derived from
Moloney maine leukemia. virus (MIN) or HIV) and pseudotyped with
vesicular stomatitis virus G protein (V&\ -G) to stably insert single
copies of nucleic acid molecules encoding the fusion protein of the
invention into dividing cells. Retrovirat vectors deliver genes aided
as RNA that, after entering the cell, are reverse transcribed to DNA
and. integrated stably into the gamine of the hosi ca. Multiple gene
insertions in a single cell may increase the expression and
secretion, of the fusion protein. Multiple rounds of infection may
also increase the number of gene copies integrated and thus the
amount of expressed fusion protein. The intearated gene(s) encoding
the fusion protein are maintained in the cells through cell division
by virtue :of their presence in the gamma [0073In some embodiments,
the present invention provides a stable canine that expresses fusion
proteins of the invention, One suitable method for the rapid
generation of stable, high protein expressing mamm.alion cell lines
is using the GPExim expression system (Gala. Biotech, a business unit
of Catalem Phamia Solutions,.Middletans WI.. Block, Gregory
T.,.Bioprocessingjotimal.com September/October 2005 p1,7). Such a
method may entail producing. a. replication defective, pseudotypal
retroviral vector based on Nail V and transdueing mammalian cells
(for example; CHO cells) with the vector. The vector may integrate
into the gamine of the cells flier thy producing a stable cell line.
PURIFICATION OF ISOLATED FUSION PROTEIN [0074]Isolated. thsion
proteins of the invention may be prepared by culturing suitable
host/vector systems to express the recombinant:translation products
of the present DNA sequences, which are theft purified from culture
media or cell extracts using techniques well known in the an.
[0075]For example, supernatants from systems which secrete
recombinant protein into culture media can be First concentrated
using a commercially available protein concentration filter; for
example, an Amicon or Millipore Pelham ultra filtration unit.
Following the concentration step, the concentrate can be appliidd to
a suitable purification matrix. For example, a suitable affinity
matrix am comprise, for example, an AGE or lentil] or Protein A or



secreted protein greatly simplifies purification. Secreted
recombinant protein resulting from a large-scale fermentation can be
purified by methods analogous to those disclosed by UAW et
al.Chromatog. 294:1.71, 1984). This reference describes two
sequential, reversed-phase EP LC steps tbr purification oftecombinant
human CligCSF en. a preparative HPLC column. PHARMACEUTICAL
COMPOSITIONS [0078]Fusion proteins of the invention may be formulated
in a manner suitable for administration to a subject. in need
thereof, e.g., may be formulated as pharmaceutical compositions.
Compositions of the invention may comprise.one or more
phatmaccutically-acceptable carrier, excipient or diluent. As used
herein "phamiaceutieally-acceptable collier" includes any and all
solvents, dispersion media, coatings, antibacterial and antiungal
agents, isotonic and absorption delaying agents. and the like thatare
physiologically compatible. In ohe embodiment, the carrier is
suitable for parenteral. administration. ..A carrier may he suitable
for administration into the central nervous system (e.g.,
intraspinally or intracerebrally). Alternatively, the carrier can be
suitable for intravenous, subcutaneous, intraperitoncal or
intramuscular administration. In another embodiment, the carrier is
suitable for oral administration. Pharmaceutically-acceptable
carriers include sterile aqueous solutions or dispersions and sterile
powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for
pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the
fusion proteins of the inverition,   [0079] use, thereof in the
phaimaceutical compositions of the invention is contempla
Supplementary active compounds can also be incorporated into the
compositions       Suitable carriers are typically nontoxic to
recipients at the dosages and concentrations employed. Ordinarily,
die preparation of phannaceutical coinpositions. of the invention
entails combining the fusion protein of the invention with one or
more of buffers, antioxidants such as ascorbic acid, low molecular
weight (less than about 10 residues) polypeptides, proteins, amino
acids, carbohydrates including glucose, trehalose, sucrose or
dextrins; chelating agents such as EDTA, glutathione and other
stabilizers and exeipienta. Neutral buffered saline or saline mixed
with conspecific serum albumin are exemplary appropriate diluents.
THERAPEUTIC ADMINISTRATION OF FUSION PROTEINS OF THE INVENTION
[00803The present invention contemplates the administration of the
fusion proteins of the invention in. the form of a pharmaceutical
'composition comprising the fusion protein of the invention and a.
phariniteeuticallyaceeptable diluent or carrier to a subject (e,g., a
mammal. particularly human) in need thereof, The present invention
also provides a method. for treating human disease with such.
compositions, [908.11Typically, methods of the invention will
comprise administering a pharmaceutical composition comprising, a
pharinaceutically effective amount of a fusion protein of the
invention. The pharmaceutically effective amount employed may vary
according to factors Such as the disease state; age, sex, and weight:
of the [0082]A pharmaceutically effective amount of a (Won protein of
the invention may he from about 1 pg fusionprotein/I kg body weight
of subject to about 500 mg fusion protein/ I kg body weight of
subject, or from about 10 lig Iiision protein/1 kg body weight of



8 mg fusion proteinil kg body weight of subject, 9 nag fusion
proteitail kg body weight of subject, ode) rug fusion protein/1 kg
body weight of subject. 1008$]A unit dosage.fonn refers to physically
discrete units suited as unitary dosages for the mammalian subjects
to be treated; each unit, containing a predetermined quantity of the
fusion protein. of the invention calculated to produce the desired
therapeutic effect in association with the required pharmaceutical
earlier. A unit dosage form of a fusion protein of the invention may
be from about lung to about 1000 mg,. from about 25 mg to about 1000
mg, from about 50 mg to about 1000 mg, from about 100 ma to about
1.000 mg, from about 250 mg to about 1000 mg, from about 500 mg to
about 1000 mg, from about 100 mg to about 500 mg, from about 200 mg
to about 500 mg, from about 300 to about 500 mg, or from about 400 mg
to about 500 mg. A unit dose of a fusion protein of the invention may
be. about 100 mg, 200 mg, 300 mg,. 400 mg, 500 mg, 600 mg, or 700 mg.
WO 2008/157378PCT/US2008/066956 [0085]Compositions of the invention
may comprise fusion proteins of the invention at a level of from.
about 0.1 wt% to about 20 wt%, from about 0.1 wt% to about 18 wt%,
from about 0,1 wt% to about 16 wt%, from about 0.1 wt% to about 14
wt%, from about 0.1 wt% to about 12 wt%, from about 0.1 wt% to about
10 wt%, from about 0.1 wt% to about 8 wt%, from about 0.1 wt% to
about 6 wt%, from about 0_1 wt% to about 4 wt%, from about 0.1 wt% to
about 2 wt%, from about 0.1 wt% to about I wt%, from about 0,1 wt% to
about 0.9 wt%, from about 0.1 wt% to about 0.8 wt%, from about 0,1
wt% to about 0.7 wt%, from about 0,1 wt% to about 0.6 wt%, from about
0.1 wt% to about 0.5 wt%, from about 0.1 wt% to about 0.4 wt%., from
about 0.1 wt% to about 0.3 wt%, or from about 0.1 wt% to about 0.2
wt% of the total weight Of the composition. [0086]Pharmaceutical
compositions of the invention may comprise one or more fusion
proteins of the invention at a level of from about 1 wt% to about 20
wt%, from about l. wt% to about 18 wt%, from about 1 wt% to about 1:6
wt%, from about 1 wt% to about 14 wt%, from about 1 wt% to about 12
wt%, from about I wt% to about 10 wt%, from about 1 wt% to about 9
wt%, froin about 1 wt% taabout 8 wt.%, from about 1 wt% to about 7
wt%, from about 1 wt% to about 6 wt%, from about 1 wt% to about 5
wt%, from about 1 wt% to about 4 wt%, from about I wt% to about 3
wf%, or from about 1 wt% to about 2 wt% of the total weight of the
composition. Pharmaceutical compositions of the invention may
comprise one or more fusion proteins at the invention at a level of
about 0.1 wt%, about 0.2 wf%, about 03. wt%, about 0.4 wt%yabout..0.5
wt%, about 0.6 wt84, about 0:7 wt%, about 0.8 wt%, about 0.9 wt%,
about 1 wt%,, about 2 wt%, about 3 wt%, about 4-wt%, about 5-wt%.,
about 6 wt%, about 7 wt%,aboutS wt%, or about 9 wt% based on the
total weight of the. composition. [0087]Dosage regimens may he
adjusted to .provide the optimum therapeutic response. For example, a
sincle bolus may be administered, several divided doses may be
administered over time or the dose may be proportionally reduced or
increased as indicated by the exigencies c4 the therapeutic
situation. ft is especially advantageous to formulate parenteral
compositions in dosage unit form for ease of administration and
uniformity of dosage. Compositions of the invention may be formulated
and administered by intravenous, intramuscular, or subcutaneous
injection. In sonic embodi tents, compositions of the invention may
be administer( subcutaneously or intramuscularly. [0088]In some
embodiments a dosage regimen may entail administering repeat doses,



invention may be. characterized generally as including any disorder
in which an affected cell exhibits elevated expression of RAGE or-of
one or more RAGE ligands, or any disorder that is treatable (i.e.,
one or more symptoms may be eliminated or ameliorated) by a decrease
in RAGE function. For example, RAGE unction can be decreased by
administration of an agent that disrupts the interaction between RAGE
and a RAGE ligand. 9092]The increased expression of RAGE is
associated with several pathological states, such as diabetic
vasmilopathy, nephmpathy, retinopathy, neuropathy, and other
disorders, including Alzheimer's disease and immune/inflammatory
reactions of blood  vessel walls. RAGE ligands are produced in tissue
affected with many inflammatory disorders, including arthritis (such
as rheumatoid arthritis). Depositions of andyited in tissues cause a
variety of toxic effects on cells and are characteristic of diseases
termed amyloidoses. RAGE binds to beta-sheet fibrillar material, such
as that found in amyloid-beta peptide, Abeta, amylin, serum amyloid A
and priomderived peptides. RAGE is also expressed at increased levels
in tissues having amyloid structures. Accordingly, RAGE is involved
in amyloid disorders. The RAGE-amyloid interaction is thought to
result in oxidative stress leading to neuronal degeneration.
[0097variety of RAGE ligands, and particularly those of the SI
00/calg,raindin and Miphoterin (1-INIGB) families are produced in
inflamed tissues. This observation is true both tbr acute
inflammation, such as that seen in response to a lipopolysaccharide
challenge (as in sepsis) and for chronic inflammation, such as that
seen in various forms of arthritis, ulcerative colitis, inflammatory
bowel disease, etc. Cardiovascular diseases, and particularly those
arising from atherosclerotic plaques, are also thought to have a
substantial inflammatory component. Sucb diseases include occlusive,
thrombotic and embolic diseases, such as angina, fragile plaque
disorder and embolic stroke, respectively. Tumor cells also :evince
an increased: expression of a RAGE ligand, particularly amphoterin,
indicating that Cancers are also a RAGE-related disorder.
Furthermore, the oxidative effects and other aspects of chronic
inflammation may have a contributory effect to the genesis of certain
tumors.      AGE are a therapeutic target for rheumatoid arthritis
and other inflammatory diseases, 1.90951Accordingly, the RAGE-related
disorders that may be treated with an itwentive composition:3
include, in addition to the autoimmune disorders discussed above:
amyloidoses (Well as Alzheimer's disease), Crolm's disease, acute
inflammatory diseases (such as sepsis), shock. (e.g., septic shock,
hemorrhagic shock), cardiovascular diseases (e.g., atherosclerosis,
stroke, I gie plaque disorder, angina and restenosis), diabetes (and
particularly cardiovascular diseases in diabetics), complications of
diabetes, priori-related disorders, cancers, vasculitis and other
vasculitis syndromes such as necrodzing vasculitides, nephropathies,
retioopathies, and neuroptithies.  WO 2008/157378PCT/US2008/066956
[0096]The following examples are provided for illustrative ritlivoses
only, and are in no way intended to limit the scope of the present
invention. EXAMPLES [0097]in the following examples, experiments in
mice were performed with a. fusion protein comprising extracellular
domains of mouse RAGE (amino acid residues 1- 342) fused to the
hinge. CH2 and CH3 domains of the mouse InG2a, heavy chain PC regien.
The construct was expressed in CHO cells using the GPExlm expression
system. The sequence. of the mouse RAGE sequence used is previded, in



MPAGTAARAW WKVISPQG P OK PE; I VD PAS Eta, TiaR SE EPEGGI VA PG ATHOE
NIL GGPS ,t7YYNSTLIW   WDSVAR1LPN ELTASY MK. V 7.2P11. PTCX7CT
GTVTIECA3 S S PP VS IRVTE PPK " KDVIJM VSAL QHQT)  AGCQN 'TAR GSLLL
PATG GTC VS 20 '1P HPT.FSCSFSI: hc)P PPQVW TGDEGPAE.GS IEJIJSPIVTCV
WNSGKEFECK MPET.IIYVIWT 131\11-1HTTKEFS  GEPINLECKC VDEGTFRCRA
liCeri_SWiffar.X3 GT.: PR RP. PINT KDCAPLPL1AP VOEISGLGTIJA VVDV
SEDDP D VaNYM.. PA PI talattPELNYK P. T PCK  APICKPPQQ1:33
TICRRGEEVKS KUL I PriGt ET APIC2LPNR EP S PV1i1J.: PING  AKUSELla,
Vf2:1:SWIraINV ERTISKPKGS NIT; Ptri.: 1)&00  t.,110 NTGRTEA NYIWPSTY
Q.1 P L:IKEETRRHP OPPE1GIQL:T.:II lireDEcrry Sty     PCKC PAP
EVRTAQTQTH VRAPOVVVI,P SYF:MY SKILR  where RAGE signal peptide- plain
underline. RAGE eXtracelhilar domain no underline. Mouse 15402a hinge
region = double underline. MOUSC .1gG2a CH2 region claabinderline,
and Mouse IgG2a CH3 region = wally pndeine, EXAMPLE I [0099]Effect of
RAGE fitsion proteins of the invention on streptozotocin induced
diabetes in mice. [00100]'Streptozotocin induced diabetes in mice is
an art recognized model for diabetes induced retinal changes (see
Obrosova 1(1, Drel VR, Kumagai AK, Szabo C. Pacher P. Stevens Mt
Early diabetes-induced biochemical changes in the retina: comparison
of rat and. mouse models. Diabeto login'. 2006 Oct: 49(10):2525-33.)
[0100]The present experiment involved 5 treatment groups containing
15 C57B1.16 



mice per group: I ) non-diabetic control; 2) diabetic control
containing mice treated with streptozotocin at 45mgikg on 5
consecutive days before the study starts to induce diabetes; 3):
streptozotocin treated mice that also received 10 pg/day ittRAGE-
Ig:62aFc injected IP, 3 injections, week; 4) streptozotocin treated
mice that also received 100 )igiday mILAGE-Ig(32aFc injected IP, 3
injections/week; and 5) streptozotocin treated mice that also
received 300 pniday mRAGE:IgC.i2aFt injected IF, 3 injections/week.
[01 OflDuring the study, the mice were assessed for body weight,
blood glucose, nlycohemoglobin (Oldb), alburninuria, and tactile
sensitivity as measure of sensory nerve function. The mice were
sacrificed at the end of the studyand assessed for retinal vascular
permeability using a fluorescent probe, leukocyte adherence to
retinal capillaries, and NE-KB-regulated protein expression (COX-2,
ICAM, [NOS). [01021Results From Two Month Long Sttidy [0103]The
effects of RAGE-Ig fusion protein on the development of diabetes-
induced alterations in. retinal physiology and metabolism in
C57131/6.1 mice were studied. The fusion protein was administered
intraperitoneolly at 3 different concentrations (10 pg. 1 00pg, and
300 pg) three times per week. No adverse effects of any dose of drug
on body weight gain or Overall health of the diabetic mice was seen.
Non/listed. blood. glucose levels were 155 *24 mg/di (mean 51)), 358
*38, 417 *36; 376 *36, and 370 :1.55 in the Non-diabetic -control,
Diabetic control,. Diabetic + 10 pg RAGE-1g: fusion protein, Diabetic
+ 100 pg RAGE-Ig fusion protein, and Diabetic + 300 pg RAOR-Ig fusion
protein groups, respectively. [0.104]Parameters related, to
retinoUothy measured in the Short-term studies were (1) leukostasis,
(2) permeability of endogenous albumin from. retinal vessels, (3)
nitration of retinal:proteins:, and (4) expression Of retinal ICAM
and COX-2. [01,05]1. Leukeistasis. [0106]Methods: At:), months of
diabetes, blood was removed from the vasculature of anesthetized
animals by complete perfusion with PBS via a heart catheter. Animals
then were perfused with fluorescein-coupled Concanavalin A leetin (20
wend in PBS; Vector Laboratories, Burlingame, CA) as described
previously (see joussen et al., FASER 1. 2004 Sep;18(12):1450-2).
Flat-mounted retinas were imaged via fluorescence microscopy, and the
number Of leukocytes adherent to the vascular \veil was counted.
[0107]Results: A significant: increase in leukostasis was
demonstrated in mice that had been diabetic for 2 months compared to
the nondiabetics (P 0.05). Leukostasis  was not inhibited in any of
the groups treated with the RAGE-1g fusion protein (see Figure 1).
[0108]2" Vascular petmeability [01091Methods; At 2 months of
diabetes., eyes were cryosectioned (10 tun), fixed in methanol for 10
min, and washed 4x in PBS. Each section was incubated in sheep
anti-mouse serum albumin (Abeam, Cambridge MA; A138940; 1:2000
dilation) for 2 hrs. After washing, sections were incubated in
PDC-labeled secondary antibody (AB 6743; 1:1000 dilation) for 90 Min.
Under fluorescence microscopy, the average amount of fluorescence was
determined in 3 different sites for each of 4 retinal layers (inner
pleitithrm layer, inner nuclear layer: outer plexilbrin layer, outer
nuclear layer). The amount of fluorescence in each site was the
average of 10 random measurements, and.the amount of fluorescence in
each retinal layer was the average of fluorescence imeaah. of
the.3.difterent sites within that layer. [0110]Results: 



[0111]Diabetes resulted in a significant increase in:the fluorescence
in the nonvaseular retina -(ie, due to albumin leaking out of the
vessels) in each of the 4 retinal layers studied. The results
areshoWn in Figure 2 (2A inner plexitbrm layer, 28 inner nuclear
layer, 2Clouter plexifonn layer, 2D outer nuclear layer). To assess
athamin in the inner and outer nuclear layers, we intentionally
ineaSured in the thin 'space between nuclei, so these numbers might
not be as strong as those from the. plexiform layers, Where there
were no nuclei to impair our measurements. 1011213. Nitration of
retinal proteins [01131Methods: At 2 months of diabetes, retinas were
isolated. and homogenized. Dot-blots were made, blotting 50 pg
protein homogenate from each animal Onto nitrocellulose meMbrane.
Membranes were blocked with milk (5%), washed, and iminunostained
using anti-nitrotyrosine (Upstate Biotechnology, Inc. #05,233; 1:500
dilution) for 2 hrs, and then stained with secondary antibody
(Ilio,Rad goat anti-mouse IgG-EIRP conjugate; 1:1000 dilution) for I.
hour. After extensive washing, immunostaining detected by the
antibody was visualized by enhanced. chemilumineseence (ECL, Santa
Cruz Biotechnology, Santa Cruz, CA). Immunostain-dependent
chemiluminescence was recording on film, and the density of  the
immunostained dots quantitated. Results are expressed as a percent of
values detected in the nondiabetic controls. [0114]Results:
[011.5]Results are shown in Figure 3. Retinal homogenates from
diabetic mice showed the expected increase in nitration of proteins.
The therapy inhibited this post- translational modification. in a
dose-dependent manner. Nitration of proteins is regarded to be a
parameter of bath oxidative and nitrative stress. 011614. Expression
of Mtn:lid 1CAM and COX-2 01171Methods: Retinas were isolated and
sonicated, and the supernatant used as whole retinal extract. Samples
(50 jig) were fractionated by SDS-PAGE, electrablottcd to
nitmeellucose membrane, and membranes blocked in Tris-buffered saline
containing 0.02% Tween 20 and 5% nonfat milk. Antibodies fir ICAM-1
(1:200 dilution; Santa Cruz Biotechnology) and CQX-2 were applied,
followed by secondary antibody -for 1 hour. After washing, results
were visualized by enhanced chemiluminescence. [0118]Results:
[0119]-Results are shown- in Figure 4. Since: :1CAM-1. expression on
endothelial cells Plays a critical role in. adhesion of white blood
cells to tire vessel wall (leukostasis), we measured-the effect of
diabetes and the therapy on expression of 1CAM-1 in retina. Two
months of diabetes-did result in a significant increase in expression
of retinal 1CAM-1. Administration of the RAGE-Ig fusion protein
resulted in a dose-dependent decrease in. expression of the IC,AM,
and the highest dose significantly inhibited this expression.
[0120]Expression of an immunostained band consisfent, with the
molecular weight for COX-2 did not increase in diabetes and did not
change in animals getting the therapy (not. shown). [0121]'The
endpoints use in this short term study of the effects of the RAGE-1g
fusion. protein were selected because all have been ibund to be
associated with the development of the early (degenerative) stages of
diabetic retinopathy, ie, various therapies that have been found to
inhibit diabetes-induced degeneration of retinal capillaries also
have inhibited these defects. 



WO 2008/157378PCT/US2008/066956 101221inhibition of RAGE did inhibit
abnormalities related to vascular permeability and nitrative stress
in the retina. Nitrative stress also is regarded as a marker of
oxidative stress. The RAGE inhibitor, however, did not inhibit
abnormalities related to leukostasis. EXAMPLE 2 [0123]Effect of RAGE
Riskin proteins of the invention on long-term streptozotoc n induced
diabetes in mice. [0124]Strepto'zotocin induced diabetes in mice is
an art recognized model for diabetes induced retinal changes (see
Obrosova 10, Drel \TR, Kumagai AK, Szabo C, Packer P, Stevens MI.
Early diabetes-induced biochemical changes in the retina: comparison
of rat and mouse models. Diabethlogia. 2006 Oct 419(10):2525-33.)
[0125]The long term studies involved. 5 treatment groups containing
25 C57BL/6 mice per group: 1.) non-diabetic control; 2) diabetic
control. containing mice treated with streptozotocin at 45mg/kg on 5
consecutive days before the study starts to induce diabetes; 3)
streptozotocin treated mice that also received 10 j.igiday
mRAGEIgG2aFe injected IP, 3 injections/week; 4) streptozotocin
treated mice that also received 100 ggiday mRAGE-IgG2aFe injected JP,
3 injections/week; and 5) streptozotoein treated 'mince that also
received 300 tg/day MRAGE-IgG2aFe injected IF, 3 injections/week.
[0126]During the study', the mice were assessed, for body weight,
blood:glucose, glycohemoglobinalbumituria" and tactile sensitivity as
measurebf sensory peeve funetion. The mice weresacrficecJ at the end
of the study and asseSsed for quantitative histopathology and
neurodegeneratmon. Mtheretina. [0127]Parameters related to
retinopathy measured in the long-term study were (1) acellular
capillaries, (2) pericytc ghosts, and (3) ganglion cells. As a marker
of peripheral neuropathv, sensitivity of the paw to light touch was
also measured in the long-term study. [0128]Diabetes-induced retinal
histopathology [0129]After 10 mos of diabetes, eyes were fixed in
formalin, and one retina from each animal was isolated, washed in
running water overnight, and digested for 2 hrs in crude tnpsin
solution as we have reported previously. The retinal vasculature was
isolated by gently dislodging neural cells with a "brush" made from a
single hair. When totally cleaned. Of neural cells, the isolated
vaseulature was laid out on a glass microscope slide, dried
overnight, stained with. hematoxylin and. periodic acid-- Schiff,
dehydrated and .covcrslipped. Degenerate (acellular) capillaries were
quantitated in 6-7 field areas Corresponding to the mid-retina (200X.
magnification) in a masked manner. Acellular capillaries were
identified as capillary-sized vessel tubes having no nuclei anywhere
along their length, and were reported per square millimeter of
retinal area. ?clic* ghosts were estimated from the prevalence of
protruding "bumps" in the capillary basement membranes from which
pericytes had disappeared. At least 1,000 capillary cells
(endothelial cells and peric.y4s) in 5 field areas in the mid-retina
(400X magnification) in a masked manner were examined. Ghosts on any
already acellular vessel were excluded. [0130]To study the effects of
diabetes on retinal rieurodegeneration, cells in the 



ganglion cell layer were counted. Formalin-fixed eyes were embedded
in paraffin, sectioned sagittally through, the rethia,. going through
the optic nerve, and. stained with hematoxylin-eosin. The number of
cells in the ganglion cell layer were counted in two areas
(mid-retina and posterior retina adjacent to optic nerve) on both
sides of the optic nerve. Comparable areas. from. both. sides. Of the
optic nerve were averaged, and expressed per unit length.
[0131]Results. As expected base on previous work, long-term diabetes
resulted in a. significant increase in the number of degenerate.,
aeellular capillaries in the retina (Figure 5A)"4,11 doses.of the
RAGE-Ig fusion protein significantly inhibited ibis capillary
degeneration, without having any effect on the severity of
hyperglycemia. Diabetes also tended to increase perieyte degeneration
(pericyte ghosts), but the results did not achieve statistical
significance (figure 5B). We previously haVe found pericyte loss to
be much more difficult to detect in diabetic C1578116 mice compared
to diabetic rats or larger species, and we now regard it as an
unreliable parameter of vascular disease in this model. Perhaps s a
result of the failure to detect significant pericyte loss in control
diabetics, we did not detect any effect of the RAGE44 fusion protein
on perk:site loss in these mice. 101321Diabetes did not induce a
decrease in the number of cells in the retinal ganglion cell layer
(ie, neurodegeneration) in these C57131/6 mice. This finding was
consistent with a. prior study of this mouse model. In the absence
ohm affect of diabetes on the retinal neurodegeneration, we are
unable to assess whether or not the inhibitor would have had an
effect on the nenrodegeneration. [0132]Sensitivity to light. touch (a
marker of peripheral neuropathy). [0134]Patients with diabetic
neuropathy may exhibit a variety of aberrant sensations including
spontaneous pain, pain evoked by light touch and ityperaluesia. There
is accumulating data that diabetic rodents reproduce this
hyperalgesia, and develop a. tactile allodynia. in rodents, this is
measured as the paw tactile response .threshold. [(1351Methods: Mice
(8 mos diabetes) were transferred to a testing cage with a wire mesh
bottom and allowed to acclimatize for 10 to 15 min. Von Frey
filaments were used to determine the 50% mechanical withdrawal
threshold for foot withdrawal. A series of filaments with
logarithmically increasing stiffness, starting with one that had a
buckling weight of 0.6 it, were applied, in sequence to the plantar
surface of the right hind paw with. a pressure that caused the
filament to buckle. Lifting of the paw was recorded as a positive
response and a lighter filament was chosen for the next measurement.
If there was no response after 5 seconds, the next heaviest filament
was used afterwards. This method. was continued until km measurements
had been made Mier an initial change in the. behavior or until five
consecutive negative (( g) or four consecutive positive (OA g)
responses had. occurred. The resulting sequence of positive and
negative scores was used to calculate the 50"A withdrawal response
threshold. [0136]Results: Diabetes significantly increased the
sensitivity of the paw to light touch, meaning that it required a
lower amount of pressure for diabetic animals to Withdraw their paw
than did nondiabetic animals (Figure 6). This diabetes-induced defect
was significantly inhibited ateacb dose of the SRAGE-Ia fusion
protein. 01.37]Retinopathy: The studies.conducied using the RAGE-4g
fusion. protein were conducted for 2 durations of diabetes: (1)



(degenerative) stages of diabetic retinopathy. Al! three doses of le
therapy clearly and significantly inhibited the diabetes-induced
degeneration of the retinal vasculaturci, Likewise, all three doses
of the drug seemed to -inhibit also diabetes-induced increase in
retinal permeability in these mice, 'These findings are of Major
clinical significance, because the early (nonproliferative) stages of
diabetic retinopathy still are defined based on vascular pathology
(vascular nonpertuson and degeneration, and increased permeability).
[01381The effect of the therapy on the measured molecular and
physiologic endpoints in retinas from. diabetic mice was mixed.
frilaibition. of RAGE did inhibit abnormalities related to nitrative
stress, a marker of oxidative stress in the retina. The RAGE
inhibitor, however, did not inhibit abnormalities related to
leukostaais. The lack of effect of the therapy on leukostasis i8
surprising in that another group recently reported that theirsRAGE
did inhibit the increase in leukostasia in diabetes. Evidence that we
have generated since the stint of our studies using the RAGE-Ig,
fusion protein. (Diabetes 57:1387-93, 2008), however, indicates that
el-facts of a drug therapy on retinal. leilkostasis in diabetes does
not predict the effect of the therapy on the degeneration of retinal
capillaries in diabetes. Thus, the lack of the therapy on retinal
leukostasis in no way diminishes the significance of the observed
effects Of the drug. [01 9]Suipriaingly, there appeared to be a dose.
effect. of the drug with respea to expression of ICAM-1 -and
nitration of proteins in retinas from the, diabetic animals, whereas
this d.ose effectwas not 'apparent on retinal capillary permeability
and. degeneration. This would seem to suggest that neither ICAM
normitration are involved in the retinal vascular defects in
diabetes, although we have data using ICAM-1 knockout animals that
argues against this conclusion. [0140]kis clear that. the drug did
get to the retina, dithekert biologic effects, and did demonstrate a
significant: ability of the drug to inhibit at least the early
vascular lesions of diabetic retinopathy. [0141]Sensory neuropathy:
It has been postulated by others that advanced 0y-cation endproducts
(AGE.$) and interaction of thew AGEs with RAGE induce oxidative
stress, npregulateNE-kB and various NP-kEl-mediated proinflammatory
genes in the nerves, and exaggerate.neurological dysfunction,
including altered pain sensation. The present data is consistent with
evidence that RAGE-mediated signaling  contributes to the development
of at least some aspects of diabetic nettropathy, and provides
evidence that the sRAGE-Ig fusion protein inhibits this process in
long-term studies. EXAMPLE 3 [0142]Evaluation of a RAGE-Ig fusion
protein using the Type II Collagen-Induced Arthritis Mouse Model.
[01431Immunization of susceptible strains of mice with type if
collagen, the major component ofjoint card-laze, induces a
progressive, inflammatory arthritis Rooky et al. Journal
othaperimenta( Medicine 1981; 154:688-700). Collagen induced
arthritis (CIA) is characterized clinically by erythema and edema,
with affected paw width increases of typically 100%. A clinical
scoring index has been developed to assess disease progression to
joint distortion and spondylitis (Wooley, kiethoci1T in Enzymoiogy
1988: 1.62:361-373). illistopathology of affected joints reveals
synovitist panous. formation, and cartilage and bone erosion, which
may nisi') be represented by an index. Inummological laboratory
findings include high antibody levels to type II collagen; and



CIA at three doses administered from the time of immunization with
type U collagen. The Study design is shown in Figure 7.  WO
2008/157378PCT/US2008/066956 [0146]Forty DBA/1 LacJ mice 8-10 weeks
of age were obtained from Jackson Labs, and acclimatized in the
facility ibr a minimum of 10 days prior to experimentation. AU
animals weighed >16 grams at the start of the experiment. Mice were
di'dded into one of tour treatment groups: 1) 100 ul sterile PBS by
i.p. injection daily; 2) 100 pl sterile PBS containing RAGE-4g fusion
protein at 10pg by i.p. injection daily; 3) 100 pl sterile PBS
containing RAGE-1g fusion protein at 100 pg by *hp. injection daily;
and 4) 100 pi sterile PBS containing RAGE-ig Riskin protein at 300 pg
by i.p. injection daily. [014.7:Three days Mier the initial dosing,
all mice were injected with 100 pg bovine type I collagen in Freund's
complete adjuvant (FCA) intradermally at the base of the tail. Mice
were monitored by daily examination for the onset of disease, which
was recorded. Mice were weighed weekly, and overall health status
noted. Arthritis affected animals were clinically assessed five times
per Week until ten weeks after immunization, and paw measurements
were madethree times per week. Mice without signs of arthritis ten
weeks atter immunization were' considercxl disease negative.
[0148]REsours [0149]Overall Health and Toxicity. No acute toxic
episodes occurred during the trial, and all animals survived the
duration of the experiment. The treatment was well tolerated, and no
adverse signs Such. as fur matting ot irritation were. observed. The
mouse weights (Figure 8) indicate minor changes in weight over the
course of the     which is typical due to. transient weight lotts in
individual animals corresponding to the. onset of diseaSe. Nonoof
these variations between the groups reached statistical.
significance. [015Incidence and. Onset of Arthritis. The terminal
incidence of collagen arthritis in the trial is shown in Figure 9.
The 'control mice reached 100% onset, which it not unusual in classic
collagen arthritis model, where the typical incidence ranges from
80%400%. Mice treated with 10 p.g day RAGE reached. an incidence of
80%, which was not a significant reduction in. incidence. Mice
treated with 100 jig day RAGE exhibited a 60% incidence of arthritis,
whiCh was significantly lower than the control group (p<0.05).
Surprising the incidence of arthritis in mice treated with 300 ug
RAGE was 100%, and thus similar to the control incidence.  WO
2008/157378PCT/US2008/066956 [0151]The mean (and 'SEM) of the day of
disease onset is shown in Figure 10, Disease onset was typical in the
control group, with a mean day with the first appearance of arthritis
of 38.6. Disease onset in mice treated with either 10 jig or 100 pg
RAGE was nominally delayed to 42.5, which did not achieved
statistical significance. However, disease onset was significantly
delayed (p<0.05.) in mice treated with RAGE at 300 pg.. Therefore,
although mice at the high dose did not exhibit a reduction in disease
incidence, the time to the development of clinically overt arthritis
was markedly increased. [0152)The modulation of the onset of disease
by RAGE treatment may be readily assessed by the plot of disease
incidence over time (Figure 11). The typical rapid disease onset
characteristic of CIA is observed in the control group, While mice
treated with RAGE at either 1.0 ng or 1.00 pg resulted in a delay of
disease onset and a lower terminal incidence of at-a-wins. For
approximately eight weeks, mice treated with 300 na RAGE developed
disease in a similar pattern, but a series of late. arthritic animals



treated and control animals revealed significant effeets of RAGE
therapy on the severity of collagen-induced. arthritis (Figure 1.2).
Control mice developed the. typical chronic progressing disease, with
a marked increase in the cumulative arthritis index. In contrast,
mice treated with RAGE at any dose exhibited a marked decrease in the
arthritis score. The difference :between the control and treated
groups aelneyed a high level of statistical significance (p<0.000
front Day 43 post immunization, and this difference was maintained.
throughout. the trial. Although RAGE therapy of 190 pgiday achieved
the lowest arthritis cumulative score, there were no significant
differences between theRAGE groups with respect to the. arthritis
score, suggesting that a 'threshold' effect was achieved, rather than
a Classic dose dependant effect. [0154]The analysis on the influence
of RAGE therapy on the number of arthritic. paws (Figure 13) does
Show a significant effect on the progression of the disease. Again, a
significant influence was observed on the number of involved, paws
from Day 43 on. The level of significance varied, from p<0.001 to
r<0.025, Which may reflect that the influence of RAGE was more
pronounced upon disease severity than arthritis progression: however,
the maximum number of involved paws (40) is more restricted than the
maximum cumulative disease score 0 2w. Again, there were no
significant variations between the RAGE treated groups, although the
00 p.g RAGE group did exhibit the highest level of retardation of
arthritis. [0155]The results suggest that administration of RAGE
protein exerted:, marked effect upon collagen-induced arthritis when
administered using a prophylactic protocol. There were no overt toxic
effects of RAGE injection at any dose, and the. treatment appeared to
be very well tolerated. The overall disease incidence was
significantly reduced in mice receiving 100 pn daily, and a delay of
disease onset was observed in mice treated with 300 pgiday, However,
the most Obvious indication of clinical activity was observed in the
reduction of disease score and. arthritic paw count, where a wide.
separation between RAGE treated mice and control animals was detected
from Day 43 post immunization. At this point, control animals
underwent the typical progression of severe arthritis, while RAGE
treatment at all doses retarded the disease progression.
[0156)Histopathological assessment: Limbs from all mice, were removed
at the completion of the clinical assessment study, and stored in
neutral buffered forthalin solution. Joints were decalcified for 18
days in 10% fonnie acid, dehydrated, and embedded in paraffin blocks.
Sections were cut along a longitudinal axis, mounted and stained with
either hematoxylin and eosin or Toluidine Blue. Specimens were cut to
approximately the mid line,.and then sagital central samplesmounted
for evaluation. This allowed a Consistent geographic evaluation.
:Five to ten samples were mounted (usually 4 - 6 samples per slide).
After staining, the slides were permanently bonded with coverslips. A
minimum of 3. separate sections per specimen were evaluated, in a
blinded fashion, with the evaluator unaware of the group assignment.
On front limbs, all elbow. Wrist, and metacarpal joints were scored,.
while all knee, ankle, and metatarsal joints Were scored on the rear
paws. Digits were not evaluated, since the sectioning procedure
eliminates most PIP joints. Slides were evaluated for the presence of
Synovitis, parmus ft-inflation, marginal erosions, architectural
changes (Mostly subluxation), and destruction. An overall score,
based on these collective points, was then assigned to each section.



[0162]Cartilage and Bone. Matrix degradation. Serial sections were
Stained for cartilage.matrix components using the histochemictil
stain Toluidine Blue. The toinidine blue sections were evaluated for
proteoglycan loss. The staining at the. .articular surthee was
compared to staining at the.growth plate, and was scored as follows:
0 Ibr No prOtimOyam loss; Nonnal Toluidine Blue staining; 1 for Minot
proteoglycim loss; Some loss of staining .from the superficial
cartilage; 2 for Moderate proteoglycan loss; Weak staining of
superficial cartilage; 3 for Significant pmteriglycan loss; No
Toluidine Blue staining of Superficial carfilag.ciand 4 for Major
proteoglyean loss; No To-Midi= Blue staining of deep cartilage.
[0163]RESULTS [01641Histological Findings of C011agen-induced
arthritis. Sections were assessed for the inflammatory and erosive
parameters of disease. The appearance of the arthritis (Figure 14)
reveals typical inflammatory erosive disease pathology for this time
point in the control (PBS treated) group, with the typical arthritic
ibatures of synovial hypertrophy and hyperplasia, with marked parmus
attachment and marginal erosions.  improvement in the appearance of
erosions and disrupted cartilage surfaces. Treatment with the RAGE-Ig
fusion protein at 100 utalmi (Figure 14C) resulted in a reduction in
permit; tbrunation and erosions compared. with the control, and the
overall difference was quite marked. However, administration of the
RAGE-ig, fusion protein at 300 ggiral (Figure 14D) resulted in
arthritis that appeared somewhat less Severe than the pathology seen
in the saline control, but was nevertheless quite severe, with
synovial hypertrophy and hyperplasia, with marked pans attachment and
marginal erosions. [0 6]Analysis of the inflammatory tiCOre$ (Figure
15) revealed a reduction in. the inflammation in mice treated with
the RAGE-Ig fusion protein at all doses when compared with control
(saline-treated) animals. However the synovitis was significantly
reduced (p<0.05) only in the 100 pg/m1 group, and the pannus
formation showed similar reductions in. score (p<0.03). The
reductions in the inflammatory disease parameters observed using the
RAGE-118 fusion protein at either 10 jiw'rni or 300paitml failed to
reach statistical. significance. [0167].Assessment of changes in the
erosive features (erosions and changes in joint architecture) Of
collagen-induced arthritis showed a similar pattern of effects.. A
significant Suction (p<0.01) in joint erosions was observed between
the group treated with the RA.GE4g fusion protein at 100 uglml when
compared with control (saline-treated) animal's (Figure 16), while
the reduction.s observed in mite treated with the RAGE-Ig fusion
protein at 1.0 pginil and 300 pglinl did not reach significance.
[0168]The combination of the histopathological parameters into an
overall histological arthritis score (Figure 17) reflected the
findings of the individual pathology parameters. Significant
differences between the control (saline) treated animals and mice
treated with the RAGE-Ig fusion protein at 100 mg/MI (p<0.02) were
observed, and the overall score in mice treated at 10 utginil just
achieved significance (r0.05), while no significant reductions in the
overall disease scores were observed using the RAGE-Ig tbsion protein
at 300 uglini, [0169]The Toluidine Blue stained sections were
examined to determine Whether the RAGE-Ig fusion protein influenced
the loss of matrix proteins from the arthritic joint. The data (shown
in Figures 1.8 and 19) suggest that the RAGE-Ig fusion protein did
[01 70 protect against proteoglycan loss, but this effect was only



[0171]While the invention has been described in detail, and with
reference to specific embodiments thereof; it will be apparent to one
ofordthary skill in the art that various changes and modifications
can be made. therein without departing from the spirit and scope
thereof and such changes and modifications may be practiced within
the scope of the appended claims. All patents. and publications
herein. are incorporated hy reference to the, same extent as if each
individual 'publication was specifically and individually intheated
to be incorporated by reference in their entirety.
SEgUENCE LISTING <110> Galactica Pharmaceuticals <120$, RAGE FUSION
PROTEINS <130> 14895,000.01,40. 450> 60/913i994 <151> 2007-06.-14y
<160> 11 <170> PatentIn Niersjpg'3.4 <210>- 1 <211>, 2016 <212> DNA
<213> Nome sapiens <400> 1 atggcagccg gaacagcagt: tggagcttgg
gtaggtgctc aaaacatcac agcccggatt. gcccccaaga aaccacccca gcggctggaa
Iggaaggtcc tgtctcccca gggaggaggc aacggctccc ttttccttcc ggctgtcggg
gcaatgaaCa ggaatggaaa ggagaccaag cctgggaagc. cagaaattgt agattctgcc
gtggggacat.gtgtgtcaga. ggigaagetaC gggaagcccc. iggtgccgaa tgagaaggga
cctgagacag ggctttcac attgcagtcg gatccecgtc.ccaccttctc ctgtagtttc
cgcacagccc ccattcagcc ccgtgtctgg gtggtggagc tagaaggtgg agcagtagct
gtecctgecc agccctctcc tcaaatccac ccccccagcc ctgtgctgat cctccctgag
tgtgtggtca.cccattccag tcacgggctt atcgaaccag,gCgaggiggg gccaattgea
ttagtcctgg-tcgctttcac cdagggCcCa agcacctccg agagcacagc cgccctgggc
gtgacggtgt cgtggaactc aggcgccctg ctacagtcct caggactcta ctccctcagc
ggcacgaaga cctacacctg caatgtagat agagttgagt ccaaatatgg tcccccatgt
ggaccatcag tcttcctgtt ccccccaaaa  tctgaggtca cgtgcgtggt
ggtggacgtgftgecaggaag attcCgaggt Ccagttcdac,
tggtacgtigg'atggegtgga,ggiggataat gccaagacaa agecgcggga .ggagcagttc
1500 1560 aacagcacgt accgtgtggt ca95.9tcctc atc9tCc4c accaggactg
gctgaacggc 162.0 



aaggagtaca agtgcaaggt ctccaataaa ggetttctgt Cctccattga gaaaactatc
1680 tttaaagcca aagggCagcC ccgagagCea Caggtgtata cectgccecc
Atectaggag 1740 gagatgacca agaatcaggt cagcctgacc tgcctiggtca
aaggcttcta cCctagcgac atcgccgtgg agtgggagag caatgggcag ccggagaaca
actacaagac cacgcctccc 1800, 1800   gtgctggact tgacggctc cttcttcctc
tacagcaggc taaccgtgga caagagcagg: 1920  ggcaggagg
ggaatgtctt:ctcatgttte gtgatgtatg aggetttgca taaccactat: 1980.
acatagaaga:gcctrtccct gtctcttggg aaatga 2016  <210>' 2 , <211> 67.1
<212>. Par <213x liomo. sapiens <4.00 2 Met Ala Ala Gly Thr Ala Val
Gly Ma Trp.Val Leu'Val Lau' Ser Ceu 



115. Trp Gly Ala, vaI val Gly ,Ala Gin, Asn JIlt thr Ala :4Tie Gijir
Gip 202530 :pro Leu val Leu Lys Cys. Lys.Gly Ala Pro Lys: Lys. pro
:Pro Gln Arg 1.5404.5 LeU G11.4 trp Lys Leu Asn Thr GlY Arg Thr:Glii
Ala Trp:LyS Val Leu 505560 .. ser Pro Gin. Gly Gly Gly Pro Trp. Asp
ter Val Ala Arg val. Leu pro: 65707580 Asn Gly Ser LeuLey 13r6Ale val
'Ply Ile Gin ASO Glu cay'Lle 859095 Ohe Arg cys Gin Ala Met Asn.Aeq
Asn Gly Lys .610.Thr Lys Ser 100.-.105110 -Tyr Arg Val Arg val Tyr
Gin Ile Pro Gly Lys. pro Glu Ile WI 'Asp. 115120125 ser Ala ser G1U
Leu Mr Ala Giy Val Pro Mn Lys 'Val Gly Thr cys 130135140 val ser ply
Gly ser Tyr pro Ala Ply thr Leo ter Trp His Ley Asp 145150155160 Giy
Lys Pro Leu val Pro Asn Glu Lys Gly val_ser val Lys Glu Gin  1651-75
Thr Arg Arg' His Pre GlP Thr dy Leu 'Phe Thr Leo Gin $ee Glu Leti 



180' 185190: Het Val Thr Pre Ala Arg Gly-Gly Asp' Ore Arg Pro Thr Phe
Ser Cys 195200205 Ser phe.ser Pro'GlYeLeu. pro Ai-g: His: Arg Ala:
Leu Arg Thr Ala Pro 210215220 Ile Gin Pro Arg Val Trp alu Pro Val Pro
Leu Glp Glu Val Gln Lep 225230:235.240 Val Val Giu Pro al u Gly. Gly:
Ala: Val Ala Pro. Gly .Gly Thr Val Thr 245'250205 Lev Thr cys Glu val
Pro Ala-Gln Pro ser Pro Gin Ile iii,s: Trp met 26026527Q Lys Asp Sly
Val pro Leu Pro Leu. Pre Pro ser Pro Val Leti Ile Lep 275:280'- 285
Pro alp Ile Gly Pro Gin Asp Gin Gly Thr Tyr er cys val. Ala. Thr
290295" 300 .34A ser Ser His CI)' Pro Gin. Glo See Arg Ala Val ser
Ile 'Ser. Ile 310315320 Ile Glu. Fro Gly Plu Ply ply pro; Thr Ala
GI), :ser Val Gly aly Ser 325330335 Gly Lee Gly The Leu: Ala tett Ala
Ala Ser Tin, Lys arty pro Ser val 340345350 ?he, Pro LeU Ala Prd cYs
ser Arg'set Thr. ser .61.14 ser- Tin' Ma Ma 355360''365 Leu Gly cys
Leu val Lys Asp tyr Oho pro Glu pro val Thr val Ser 370:375380 



Trp.Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Ohe Pro Ala val
305390395400 Leu Gin Ser ser:dly Leu Tyr Ser. Leo ser ser VaT Val Thr
Val Pro 405410A15 Ser Ser Ser Lau (fly Thr Lys Ibr Tyr:Mr cys: Asn
Val Asp His Lys: 420:425430 Pro ser Mn Thr Lys Val Asp Lys Art Val
Glu Ser Lys Tyr Gly PrO 435440445  Pro Cys Pro Ser. cys Pro Alai pro
Gip Ohe Leu Gly Gly Pro Ser Val 450455460 Leu he Pro Pro Lys Pro: Lys
Asp 7hr Leu met Ile Ser Arg Thr 465:470475480 Pro Gib Val Thr CO Val
Val val Asp Val so Gbi G1 u Asp. Prb Glu 485 '490"495 val Gin phe Asn
Tre Tyr 'Val ASP Gly Val Gib val Nis- Asn Atla LYS 500305510 7hr Lys
pro Arg G u G10 Glh Phe Ash Set Thr Tyr Arg vat 'Val Ser 515520525'
Val Leu Thr yal Lea His Gin Asp trp Leu Asn Gly Lys Glu Tyr Lys
530535. 540 Cys LyS Val Ser Asn Lys Gly Leu Pro Ser Ser lie Glu Lys
Thr Ile 545520$55560 so Lys Ala Lys'. (fly dlh Pro. Arg G16 Pro Gin
Val Tyr Thr Lev Ore: 



565570575 Pro Ser din GM, Glu Met Thr Lys isri din Val '.er Leo Thr
fys eo 58058590 Val Lys Gly-Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
Glb Ser Ash $95600605 Gly Gin' Pro Giti Ash Ash TYr Lys Thr Thr Pro
.Pro Val Lea Asp ser 610615620 Asp Gly Ser pile Ohe 'Lea: Tyr Ser Arg
Leu Thr 'Vnl Asp. tys Ser Arg 625 -0396$5640 Tr0- G A Ou., di y Asn
veil Pile Ser cys see val met- His GlU .Ala Leji 645650655: His
Asn'ujp. tyc.41'n LyS See Leu Ser Lea Ser- Lea dyLYs 660.665.670
<210> 3 <211> 2037 <212> DNA <213> Homo sapiens <400> 3 atggcagccg
gnacagcagt tggagcttgg gtgctggtec tcagtctgtg gggggtagta60 gLaggpgctc
aaaacacac agcccggau ggcgagcCaC tnig;4ctgaa. Otgtaagggg120 gcccccaaga
aaccacccca gcggctggaa tggaaactga. acacaggccg gacagaagcc180
tggaaggtct tgtctectca gggaggaggc ccttgggaca gtgtggctcg tgttcttttc240
aacggctetc tettcettec ggctottggg atctaggatg aggggattitt
ccggtigttag.300 



gcaatgaaca ggaatggaaa ggagaccaag tccaactacc gagtccgtgt claccagait360
cctggpagc cagaaattgt agattctgcc tctgaactca eggctggtgt tcccaataag420
gtggggacat gtgtgtcaga gggaagctat atOtaggga ctcttagttg gcacttggat480
gggaagcccc tggtgccgaa tgagaaggga gtatctgtga aggaatagat cadgaocat540
cctgagacag ggetctteac attgcagtcg gagctaatgg tgaccccagcl cegOgagga600
gatccecgtc. ccaccttctc ttgtagcttc agcccagget tCectcgaci ccgggecttg660
cgcacagccc ccatccagcc ecgtgtetgg gagectgtgc ctctggagga ggtccaattg720
gtggtggagc cagaaggtgg agcagtagct cctggtggaa ecgtaaccct' gacctgtgaa780
gtccctgccc agccctctcc tcaaatccac tggatgaagg atggtgtgcc cttgcccett840
ccctccagec ctgtgctgat ectccctgag atagggcCtc aggaccaggg aatctacagc900
t9t9t09eta ctcattecag ccacgggcec caggaaagcc gtgctgtcag catcagcatc960
atcgaaccag gcgaggaggg gccaactgca ggctctgtgg gaggatcagg gctgggaact
1620 ctagcectgg ceggtagegg ctccggaagt ggggcttcca ccaagggetc
attcgtettc 1080 cccttggcgc tttgttctag gageactttc gagagcacag
ccgetttggg ctgectggte 1140 aaggactact tccccgadce* ggtgaeggtg
tcgtggaact caggcgctct nactagcggc 1200 gtgcacaCct tcccggctgt
cctacagtte ttaggattct actctctcag cagcgtggtg 1260 accgtgecct
ccagcagctt: gggcacgiag acctacacct Ocaacgtaga tcataagCce 132.0
agcaacacca aggtggacaa. gagagttgag tccaaatatg gteccccat eccatcatgc
1380 tcagcacttg agttcctggg gggactatca :lyttttcctOt tccetccaaa.
aCccaaggac 1440. actttcatga tctctcggac tcctgaggtt .acgtgcgtgg
tOtgdaegt IgagctagOaa 1500 gacctcgagg tecagtttaa ctggtatgtg
.gai099T9j a6igtgewc4a% t9cca44ea 15.601 aagccgcggg aggagcagti/
capcagcacg taccgty-Wg tcp*gtcet, cAccgtcetg 1620.
caccaggactoggcigaacgg caaggagiac aagt9C4499 tetccaac4A ggectcccg
1680: tcctecatcgagaaaattat ctecaaagcc aaagggcagt ccrgagagc.c
acaggtgtac 1740 Atcctgccct catcccagga ggagatgacc aagaaccagg
ttagcctgac ctgcctggtc 1800 aaaggctttt accceagcga. catCgccgtg
Va9t990a94 gtaar,949c4 gccggagaac 1860 aactecaaga ccatgcCtcc
cgtgctggac .tccgaeggct cettetect ctacagtagg. 1920 ctaaccgtgg
acaagagcag, gtggcaggag ggaatgtct tthcatgctc cgtgatgcat 1980
gaggctctgc acaaccacta cacacagaag agectctcce tgtctctcgg gaaatga 2037
<210> 4 <211> 678 <212> "RI <213> Homo sapiens  <400> 4. Met.AlaAla
Gly ThrAla.val dlyAla.Trp val teu Val Leu Sec 1ID15. Trp Cl)' Ala Val
val toy Ala Gin Aso Ile Thr Ala Arg Ile. Gly CTU 2025 Pro Leu Val Leu
LYS tys Lys Gly Ala Pro Lys Lys Pep Pro Gin At 354045 Le p Glu Trp
Lys: Leu Asn Thr Gly'Arg Thr Gip Ala Tre Lys Val Leu SO5560 5r Pro
Gin Gly Gly.Gly Pre Trp Asp Serval Ala Aro Val teu pro 05707580 



Mn Gly Se f Leu Phe Leu Pep Ala val Gly he Gin Asp Olu Gly lie
85,9095 Phe Arg Cys GIP Ala Met Mn Arg Asn Gly Lys Glu:Thrtys Ser Asn
lpo105110 .. Tyr Arg val ArgTyr Gin Ile Pro Ply Lys Pro au Ile val
Asp 115-120125 ser Ala Set' Glp Leu Thr Ala Glyval Pro Asp Lys val
dly Thr cys 130135140 val serSet' Tyn Pro Ala GlY Thr Leu Ser Trp His
Leu Asp 145150,155169 Gly LYs Pro Leu Ma] Pro Asn Glu Lys Gly.val
set. Val Lys Gilt Gin 165170175 Thr Arg Arg His Pro Glu Thr Gly Leu
Phe Thr Leu Gin Set' Glu Leu 180185190 met Val Thr Pro Ala Arg Gly
Gly AS') Pro Arg Pro The Phe: ser Cys 195' 200205 Ser Phe See Pro
Gly: Leu. Pre 41.6 Ais Arg Ala Leu.Arg Thr 41a Oro 210-215.220  Ile
Gin Pro Arg Val Trp Glu pmVa1 Pro Leu Glu Giu yal Gin Leu
225230235240 val Val Glu Pro Glu Gly (fly Ala val Ala Pro Gly Cly Thr
yal TI-ft 245250255 



Leu Thr;Cys Giu Val Pro Ala Gin Oro Ser Pk! Gin Tie His Trip Met
260265270.  Lys, Asp'GlY val Pro l'ou Pr-0. Lep Pro, Pro Ser Pro Val
LeP Ile Leu ' .275.280ZO. Pro Gl-u ile Gmy' ,Pro Gin' Asp-G1 h G1 y-
the' Tyr Ser Cys 'Val Ma. Thr '290295300 ' His ser Set His- Gly
Pro-Gln dTu Ser Arg Ala, Yal Ser Ile ser Ile 305 .310315320 Ile clu
Pro Cl)' GIU Glu Gly PrO-Thr Ala Gly Ser Val Gly dly Set 325330335
GlY Lecs Cly Thr Lep Ala Leo Alp.dly Ser Cly ser Gly Ser Gly Ala
340345350 . Ser Thr Lys:Gly Pro Ser Val Phe,Pro Lou Ala Pro cys er
Arg Ser 355360365 .. Thr ser Glo'ser 'Mr Ala Ala- Lou Gly Cys LeU Val
Lys Asp Tyr- Phe 370375380. ' Pro Glu Pro val Thr Val ser Trp AO ser
Gly Ala LeU Thr seP dly 385390'395400 Val His Thr phe pro Ala Val Leu
Gin Ser Ser-Gly Lou Tyr Ser Leu 405.41,0.415' ser see yal yal Thr yal
Pro Ser ser Ser Lax Cly the Lys Thr Tyr ... 



420425 - ''430 Thr cys Asn Vel Asp His Lys Pro-Ser Asn Thr Lys' vpl
Asp Lys. Arg 435440445 Val Glu Ser Lys Tyr Gly Pro Pro CyS Pro Ser
Cys Pro 'Ala Pr O Glu 450455460, Phe LW dly di)' :Pro 5er vpl. Phe LW
Phe PtO Pro Lys Pro- LyS Asp 465470475, '''480 Thr Lou Met ile Ser
Arg Thr pro dlu ./ill Thr cys- val val Val, Asp
485490495- val Set' Glrl Glu Asp, Pro. .Glu Val Gln.Phe.Asn Tr) Tyr
val. Asp Gly' 500.505510, val Glo Val HIS Asn Ala Lys Thr Lys Pro Arg
Glu Glu Gin PheAsn 515520 '525 Ser Thr Tyr Arg Val Val .S.er Val Lax
Thr Val LW His Gin Asp Trp 530535540  Leu Asn Gly L'S. Gin Tye Lys
CyS LyS Val Ser Mn Lys Gly Lau Pro 545,550555560 See Sr fle.GIu, Lys
The.I14,see Lys Ala Lys Gly Girl Peo.Arg Gip 565570575 Pro Gin val
Tyr The teu Peci Pro See. Gin Glu 616 me 580585 The Lys Mn 590  



.. Gin. Val Set Leu, The tys Lea Val Lys GlY :Phe Tyr Oto Ser ASP.
'10. 595-600605. Ala val Gl.u.tep Giu Sr-Asti Giy Gin - Pro G1U nn
Asn Tye Lys Tht 610615620 The ped Pro valASp See As O Gly ser phe Phe
IS Tyr Ser Arg 625630635640 Lau Thr val Asp Lys Ser Arg Trp Gin Glu
ly Asn Val Phe Ser CYs 645650655. Ser val met HIS (flu Ala Lee His nn
His lyeihr Gin LyS. See teu 660'665670 Ser: Lets Ser. Leh GTY Lys
-675.  <210> 5 <211> 2616 <212$.'. DNA <215>. HoMo 540-ens <400>. 5
atggtagccg gaacagtagt gtaggtgctC aaaacatcac gcccccaaga aatcacccca.
tggaaggtcc tOtcttecca aacgOct-ccc tct.ttcttct gcpatgaaca ggaatggaaa
cttgggaagc tagaaattgt gtggggacat gtgtgtcaga gggaagcccc tggtgccgaa
cctgagacag ggctcttcac; gatccccgtt ccaccttttc cacacAgcct cCatccagtc
gtggtggagc cagaaggtgg gtccctgccc afaccetctcc  tggagcctgg agctcggatt
gcggctggaa gggaggaggt ggctgtcOpp Ogagatcaag agattctcc gggaagctat
tgagaaggga actgcagtcg ttgtagcttt ccgtgtctgg agcagtagct tcaaatccac
gtgtiggttc. ggcgagtcat iggaaactga tEctgggaca atccaggatg tdcaactacc
tctgaactca cctgcaggga gtatctgtga lagctaatgg agcccaggct gagcctgtgt
cctggtggaa tggatgaagg 



tcagtctgtg t99tOct0a4 acacaggccg gtgtggctcg aggggatttt gagttcgtgt
cggctggtgt ttcttagctg aggaacagac tgaccctagc ttccccgacg ctctggagga
ccgtaaCcct. atggtgtgcc  gggggcagta gtgtaagggg gacagaagct tgtccttcct
ccggtgccag. ctatcagatt tcccaataag. gcactiggat caggAgacat ctggggagpa
ccgggtettg ggtccaattg gacctgtgaa cttgcccctt-  Gcccccagct tgtgiggccg
ategaaccag ctagccctgg agcaccttcggtgacggtgt ctgcagtcet ggtacgaaga
agagttgagt ggaccatcag cctgaggtca tggtacgtgg aacggcgcgt aaggagtacg
tccaaagtca gagatgatca atcgccgtgg gtgttggatt tggcaggagg acataggaga
_cctcCctggg ccgcgggccc gccaactgca caagggccca cgccctgggt aggcgccctg
ctcGctcggc caacgtagat tcccccatgc ccccccgaaa ggtgpacgtg Agtgeataat
cagGgtcctc ctccaacgaa ccgagagcca cagcctgacc caatgggcgg tttettectc
CtcatgctcG gtctcttggg  atagggcttc cag0a4gtc ggctcttgg tccgtottcc
tgcttggtca ACcageggcg gtgtggtgg cgcaagcccg ccatcatgcc cccaaggaca
agccaggaag gccaggacaa accgttctgc ggcctcccgt caggtgtaca tgcctggtCa
ccggagaaca taGagcgggt gtggtgcatg aagtga  <2165- 6 <211> 671 <212> PRY
<213> Hemp sapiens <400> 6 Met Ala Ala Gly Thr Ala Val Gly Ala Trp
Val Leu val Leu Ser Leu 151015 Trp Cly Ala val Val Gly Ala Gin ASh
lie 1hr Ala, Arg Ile dly G10 2025- 30 Pro Leg Val Lai, Lys Cy S Lys
Cly Ala Pro Lys Lys pro pro G. Arg 354045 Leu Giu Trp Lys Leu Asn Thr
Gly.Arg Thr Glu Ala Trp Lys Val Leu 505560 



ser Pro Gin Giy Gly Giy Pro Trp Asp ser Val Ala Arg val Leu Pro
GS707580  Asn Gly Ser Lem Pile Leu Pro Ala val Giy Ile :Gin, Asp Glp
Gly Ile 90' 95 Phe Arg CYs Gin Ala 'Oet Asn Arg Asp Gly Lys Glu Thr
Lys Ser Mn 160'105110 Tyr Arg Val Arg: Val Tyr Gin Ile Pro Gly Lys
PrO. Giu Ile val Asp 113120125 Set Ala Ser Glu Lep Thr Ala Gly Val
Prp: An Lm Val dly Thr cys 130135140 Sercly ser Tyr' Pra Ala GTy Thr
Leu sec Trp NiS Lett Asp 145.150155160 Gly Lys Pro Leu Val Pro ASP
Gib Lys Gly Val Ser Val Lys Glia Gin 165170175 Thr Arg Arg His ProThr
GlY LeaPhe Tr Ley. Gin Ser Glu Leo 180-185190 Met. val Thr Pro Ala
Arg (fly Gly Asp. Pro Arg 'Pro Thr Phe Sep Cys 195200205 Ser phe Ser
Pro Gly Leu Pro Arg Arg, Arg Ala Leu His 'Thr Ala Pre 210215220 Ile
Gln Pro Arg Val. Tp Giu. Pro Val Pro Leu 1.0 (flu Val, Gin Leu
225230235240 Val val Glu PrO Giu dy GlY Ala Val Ala Pro Gly Giy Thr
Val Thr 245250255. 



Leu Thr CyS dlo Val Pro Ala. Gin Pro Ser Pro Gin: Ile His -Fro itiet
260265'270 Lys Asp .Gly Val Pro Leu Pro Lep Pro Pro Set Pro val. Leu
hid leu 280285 Pro '.d1A, 'le Gly Oro Gin ASO' Gin 'Gly Thr Tyr Ser
CYs Val Ala. Thr 290225300 His Ser ser HIS Gly Pro Gin Glu Ser Arg
Ala Val Ser Ile Ser Ile 305310315320 Ile Glu Pro Gly Glu Glu Gly Pro
Thr Ala (fly Ser Val Gly Gly Set 325330335 Gly Let, Gly Thr Leu Ala
Leu Ala Ala Ser Thr Lys Gly Pro ser val 340345350 Phe pro Leu Ala:
pro Cys Sec Arg ser Thr ser Giu Ser Thr AM Ala  355360365 Leu Gly Cys
Leu Val Lys As O Tyr Ohe Pro GlU Pro Val Thr val ser 370375380 Trp
Asn.ser Sly Ale -Lep Thr Ser Gly Val His The Phe Pro Ala Val
5.5.390395400. LeU an see Set Gly Leu Tyr. Ser heu Set' Ser Val Val
Thr val Pro 405410415 Sr Ser Ser Leu Gly Thr Lys Tilt- Tyr Thr Cys
Asn Val Asp His Lys 420425430 Pro . ser Asn This Lys val Asp Lys Arg
vat closer Lys: Tyr sly. Pro' 



435440445. PrO Cys Pro Ser Cys Pro Ala Pro Glu Pile Leo Gly sly Pro
set' Val 450455460 he Leo. Pile. ProPro Lys Proi Lys Asp Tim Leo Met
Ile Set Arg.Thr 465470.475480 Proau:Val Tilt' Cys Val val val. Aso
-Val Set Gin Glu Asp pro Glu 485' 490495 Val Gin pile An Trp Tyr. val
Asp GiY Val: STO,Val 141:5Asn Ala Lys. 500: '505510 Thr Lys: Oro
Arselu Slp sin Phe Asn. 5er Tilt' Tyr Arg Val. Val Ser 515520525 Val
Leu Tim Val Leo HIS Gin Asp Tre Leo Asn-Gly LysGlu Tye Lys
530535.540. ' cys Lys yal set- Ash Lys Gly LO Pro ser ser *le:Glu Lys
Thr Ile 545'550555560 Set' Lys Ala Lys sly Gin Pre Arg Gle Pro Gin
NabTyr Tilt- Leo Pro '365570575- Pro. see Gin Gle Glu met Tim LyS
Asn'. Gin val-.ser Leu Thr cys. Lei.' '580'585-590' Val Lys Gly phe
Tyr Pro Ser Asp tie: Ala val. slP Trp Giu Set' Asn 595600605 sly Gln
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leo Asp Set' 610615620
Asp Gly Set' Phe Pile Leo Tyr Set' Arg Leo Thr Val Asp Lys Ser Arg 



625630635640.  imp Gin cly Gly Asnval Phe Ser CS'S ser Val Met His
tau .Ala LOU 645650655 His; Asn His Tyr Thr Gift Lys Set Lei Ser Leu
see Lee Gly LyS 660665670  <210> <211> <212> <213> <400> 7 atggcagccg
gtaggtgttc gtccCcaaga tggaaggtct aacggciccc gcaatgaaca cctgggaagc
gIggggacat: gggaagccct. ccigagacag gatccccgtc cacacagccc. gtggtggagc
gtcttgccc.  ggoaagttac tgagaaggga actgcagtcg ctgtagcttc tcgtgtctgg
Agtagtaoct tcaaacc4c ccacgggccc gtcaactgta ctctggaagt pocgcctec
ggtgacggtg cctacagtcc gggcacgaag gagagtt9a0 gggactatca  CCtgcaggga
gtatttgtga gagctaatgg agtccaggcc gagcttOtOt cctggtggaa tggatgaagg 



atagggcctc caggaaagcc ggctctgtgg ggggcttcta gagagcacag tcgtggaact
tcaggactct acrtatacct tccaaatatg gtcttcctgt  0t9t990c9 aggggatitt
gagtccgtgt tggctggtgt ctcttagctg aggaacagac tgaccccagc ttccccgacg
ctctggagga cegtaactcC atggtgCgcc aggaccaggg gtgctgtcag  gaggatcagg
ccaagggccc ccgctctggg caggcgccct actccctcag gcaacgtaga gtcccccatg
tccctccaaa  tgtccticcc ccggtgccag ctaccagatt teccaataag 0.acttggat
tad9a9aCat ccggggagga. ccgggccttg ggttcaattg gacctgtgaa cttgctcctt
aatctacagc cattagcatc gctgggaact attcgtcttt-ctgtctggtc-gaccagcggc.
cagcgtggtg teacaagccc tccatcatgc. acctaaggat  cactaggact ggctflacggr
caaggagtac Aagtgcaagg tttccaacaz aggcctcccg 1680 tcttCcatcg.
'ag4a4ac41; tt:cc-agce aaA9990.9 cecgagAgcc ataggtgtaC 1740 acCttgacc
cattecagga.ggagatgaec aagaaccagg tcagcctgac ctgcctggtc 1800
aaaggcttct aCCCca9cga Catt9cc9t9 949t999a94 gcaatgggca gccggagaac
18.60 aactacaaga ccacgcctmcgtgetggac tctgacggct ccttcttcct ctacagcagg
1920 ctaaccgtgg acaagagtag gtggcaggag gggaatgtct tctcatOtccgtgatgtat
1980 gaggctctgc acaactacta tacacAgaag agCttctecc tgtetctcgg:gaaatga
2037 <21.0> 8 <211> 678 .0.12> PRT .<213> Homo sapiens , <400> 8 Mt
Ala Ala Sly Thr Ala Val sly Ala Trp Val Leu val Le Ser teu 51015 Trp
tly Ala val. Val sly Ala Gin Ash tie ThrAla Arg Ile Sly - Giu 202530.
Pro Leu Val Leu Lys Cys. Lys sly Ala Pro Lys Lys. Pro Pro GM. Arg
3540-4i Leu Glu Trp Lys leU Ash Thr sly ,Arg Thr tau Ala Trp LYs Val
tau SO5560 Ser.Pro Sin Sly sly cly Pro Trp Asp Ser Val Ala: Arg Val
Leu .Pro 657015SO Asn Sly ser Lett Phe:Leu Pre Ala vat sly Ile Gin.
Asp slu sly Ile 859095 phe Aro CysGin Ala met Ash Arg Ash Sly Lys Glu
Thr L Set nn 



100105110 Tyr .r9 val Arg Val Tyr Gin lie: Pro sly Lys Prq Slu Ile
val Asp 115.120125. Ser Ala Ser Glu Leu Thr Ala Sly Val Pro Ash. Lys
Wei sly Thr cys 130133140 VAT Ser GlU sly Ser:lyr Pro Ala Sly Thr
Leu. ser TrpLeu. Asp 145150155160 sly Lys Pro Leu val Pro Mn Giu Lys
Gly val Ser Val Lys. Glu-Gln 165170175: Thr Arg Arg His Pro Glu Thr
(fly Leu Phe Thr Lev Gin Ser Glu Leu 180185190  Met WI The Pro Ala
Arg Gly Gly. Asp Pre Arg Pro thr 'he Ser tys ' 195200205 Ser phe ser
Pro (fly Leu pro Arg Arg Arg Ala Leu. HIS Thr Ala Pro 210. 215420 Zle
GM Pre Arg 'Val trp tlaPro Val. Pro 'Lau au cly val Gin LeU 223230
'235'. 240 val val Gly Pro Gly Gly Gly Ala. val Ala Pro cly:G:ly Thr
Val Thr 245250.255: Ley Thr cys Glu val Pro Ala Gin Pre Ser Pro Gin
Ile His. Trp met 260265270 E.), Asp GlY val Pro Le6 Pro Lea Pro Pro
per. Pre Val Lea Ile Leu 



275280.285 Pro Gly Ile. Gly Pro Gln Asp Gin Gly thr tyr ser Cys Val
Ala thr 290295300 His Set See His 61y Pro GM Gle Ser Arg Ala Val Ser
Ile Set' Ile 3053.103153.20 tie Gip pro .G1Y. Gly G1y.G.1Y Pro Thr
Ala dly ser Val. Gly Gly Ser 325,330335 Cly Le'Caly thr Lea Ala Lea
Ala Gly Ser CI' Ser Glyser aly Ala 340345' 350 ser thr Lys.'Gly pro
ser val Phe Pro Lea .Ala Pro Cys Set, Arg Sr 355360365 thr Ser Gly
Ser Thr Ala. Ala Leu Cly Cys Leo Val Lys Asp Tyr Phe. 370575380 PrO
Gly Pro Val Thr. Val :Ser Trp Ash See Gly Ala Leu thr ser' CIF.
.385390395400 Val His thr :Phe Oro Ala val Leu Gin ser See Gly Ley
'Tyr Sr. Leo 405' 410'415  ser ser yal Val thr Val Pro Ser ser Ser
Leu aly thr Lys 'Mr Tyr 420425430 thr cys Asn Val Asp His Lys Pro Ser
nn thr Lys Val Asp Lys Arg 435440445 val Glu Ser LYs Tyr Cly Prd Pro
cys Pro Ser cys Pro Ala Pro Glu 450455460  



Phe LW Gly Gly.Pro Ser Val Pht LeU Old Pro Prb Lys Pro Lys ASO
465470. 475 480 Thr Let,' Met Ile Ser Arg The Pro Gld'val Thr cys Val
Val Val Asp 485490495 Val Ser Gin GluAsn Pro Giy Val Gin Phe Asn TIT
Tyr val. Asp Gly 500,505510 val dlu val His Asn Ala LS Thr Lys Pro
Arg GTO Glu'd10 Phe Asn. 515.520.525 Ser Thr Tyr, Arg val val ser Val
Lea Thr Val Leg His Gln Asp Trfr 530535540 LW Asn Gly Lys Gip Tyr Lys
Cys Lys Val ser Mn Lys dly Leu Pro 545550555 Ser ser Ile Glu Lys Thr
Ile Ser Lys Ala Lys Gly Gin Pro Arg G1u 565.570575 Oro G1TTVal. Tyr
Thr Lea. Oro Pro Ser Gin Glu Olu Met Thr Lys Asn 580585599  Gin Val
Ser. teu ThP CyS Leta Val Lys Gly Phe -6re pro Sera Asp. he 595oo.605
Ala Val elliTro Glu Set Asn Gly Gin Pro.Gly,A0 Asn.Tyr Lys Thr
610615620 Thr Pro Pro Val Lea,: Asp Ser Asp ely Ser he Pile: Lea Tyr
ser Arg -625630635640 Lea Thr Val Asp Lys Ser AI' g Tep Gin Gib Gly
Asn Val Phe Ser cYs 



645650-655 ser Val Met HiS elu:Ala Ley HisAsn His Tyr Or Gin Lys. ser
Lep 660665670 ser Lea Ser Lea Gly-Lys 675 <210a 9 <211> 10. <212?-
pRT . <213> artificial <220> <223> synthetic. peptide <400> 9 Giu Gin
Lys Lea Ile ser Glu Glu Asp Leu 1510  <210> 10: <211> 9 <212> PITT
<213> Artificial <223> synthetic peptide <400> 10 Tyr Pro Tyr. Asp
Val Pro. Asp Tyr Ala 1' 5 <210> 11 <211> 575 4212S pirr <213> Mus
musculus 



<400> 11 , Met Pro Ala Gly Thr Ala Ala Arg Ala. Trp val Leu Val Leu
Ala Let' 1015 Trp GlyAl.a val Ala Gly Gly Gin Asti Ile Thr Ala Arg
310 cry Glu 20:2530 Pro Let' val Let' Ser Cys Lys (fly Ala Pro Lys
Lys Pro Pro Gin Gin 354045 Let' Giu Trp Lys Let' Asn Thr GlY'ArgiThr
(flu Ala'Trp Ly$ val 505560 Ser Oro Gin (fly Gly Pro Trp Asp Ser val
Ala Arg Tie Leo Pro Asn 657075SO Gly ser Let' Leo 1eu Pro Ala Thr Gly
Ile val Asp WO Giy Thr Phe 85SO95 Arg tys Ar Ala Thr Mn Arg Arg Gly
Lys Glu Val LYS 5er An TSie 100105110' Arg val Mg Val Tyr Gin Ile Pro
Giy Lys Pro Giu Ile Val Asp. Pro 220125 Ala Sec GiU Leo Thr Ala Ser
Val Pro Mn .1..ya Val Giy 111r Cys val 130133140 Ser (flu Gly Ser Tyr
Pro -Ala Gly Thr. Let' Ser-Trp His Let' ASP Gly 145150'155' 160 Lys
Leo Leo Ile Pro Asp. Gly Lys Glu Thr Leo Val Lys Glu Glo Thr
165170175. Arg Arg His Pro Glo Thr Giy Let' Phe Thr Let' Arg Ser Glu
Leo Thr 1PO185ISO  Val tie Pro Thr Gin Gly Gly Thr His Pro 'Thr Ohe
Ser Cys Ser Phe: 



155200205 5er Leu Gly Leu Pro Arg Arg Arg Pro Leu Asn Thr Ala. Pro
Ile Gin 2101215220 Leo Arg val Art air. Pro Gly Pro pro Gig Gly Ile
Gin Led . eP Val .225 - 230235240' Glo pro Glu Gly Gly, 11e val Ala
ro Gly Giy Thr Val Thr Leu Thr 245250255 Cys Ala Ile Ser Ala Gin Pro
Pro PrO Gin Val His Teo tie Lys Asp 260265270 Gly Ala pro Led Pre
Lei' Ala Pro Ser pro val Leo Ley Leu Pro Gip 275-280'  285 Val Gly
His Glu Asp: GiuThr Tyr Ser cys val Ala Thr HiS Pro 290295309 Ser His
GlY Prb Gib Glu Ser Pro Pro Val Ser Ile Arg Val Thr 305110315320 Thr
Gly As Glu ,Gly Pro Ala ploSer val Gly Glu Sr Gly Leu. - 325330335
GiyLeo Ala. Leh Ale GiU Pro Arg .cly Pre. The Ile. LyS Pre cys:
540345350 Pro. Pro' cys: Lys cys 1,1-0. Ala Pro' Asn Leo Lev Gly Gly
Pro Set Val 355:360365. Phe Ile Phe Pro pro Lys. Ile Lys Asp Val Lett
Met Ile Set Leu ser 370375360 Pro Ile val Thr cys val val Val Asp val
Ser Glo Asp Asp Pro Asp 



385' 39039540.0 Val Gin Ile 'Ser-Tep Phe Val Mn Mn 'Val Glh.YalThr
Ala Gln 405-410415 Thr Gin Thr p315 Arg Giu Asp Tyr Mn :Ser Thr Leu
Arg Val Val Ser 420- 425430 Ala Leo Pro Ile Gin His Gin Asp Trio met
Ser Gly Lys Glu Phe Lys 435440445 cys Lys Val Mn ASn Lys : Asp Leo
Pro .Ala Pd Ile Glu Arg Thp fie 450  455 460  Ser 1ys Pro Lys Sly
'see val Arg Ala Pro Gin Val Tye Val Leu Pro 465470475480 Pro Pro Glu
Glu G10 Metl:Thr Lys Lys Gln Val Thr LeLJ Thr cys Met 485490495 val
Thr Asp Phe Met Pro Glu Asp Ile Tyr varr Glu Ti-p: Thr Asn Aso
500505510 Gly Lys Thr Glu Leu Ash Tyr Lys Asn Thr Glu Pro Val Leu Asp
Ser 515520525 Asp Gly Ser Tyr he Met Tyr Ser Lys Let, Arg Val Glu Lys
LyS Asn 5305.35.540 Trp Val Glu Arg Asp ser Tyr ser Cys ser val val
HIS Glu Gly Leu 545550555560 His Ash His HIS fir Thr Lys Ser phe _ter
kg fir Pro (fly .1-Ys 565570575 



What is claimed is: 1.An isolated fusion protein comprising at least
one polypeptide comprising:  (a) a first amino acid sequence at least
95% identical to amammalian receptor for advanced glycation end
product (RAGE) ligand binding domain, the first amino acid sequence
capable of binding a RAGE ligand; and  (b) a second amino acid
sequence at least 95% identical to a human heavy chain immunoglobulin
IgG4 constant domain or a fragment thereof;      wherein the first
amino acid sequence comprises at least one mutation relative to a
wild type RAGE ligand binding domain, and wherein the first amino
acid sequence comprises amino acids 1-344 of SEQ ID NO: 6. 




