
RAGE FUSION PROTEINS [0001]This application claims priority to United
States provisional applicationthr patent number 60/943, 994, filed June 14,
2007, the entire contents of which are specifically incorporated herein by
reference, FIELD OF THE INVENTION [0002The present invention relates
generally to advanced glycation end products ("AGE") and more specifically
to certain fusion proteins that comprise the receptor for advanced
glycation end. products ("RAGE"). Fusion proteins of the invention bind to
AGE and other RAGE ligands. (e.g., S100 and HMGB1) and compositions
comprising, fusion proteins of the invention may be used fbr the treatment
of diseases. BACKGROUND  [0003]Advanced glycation end products (AGE) are
the result of nonemi,ymatie 0y-cation and oxidation of proteins. They
appear under stress related circumstances including in autoimmune
connective tissue diseases, aid may form in inflaniei tissue due to the
oxidation or the myeloperoxidase pathway. AGE have been implicated in
*number of diabetes related. complications. For example, the
'characteristic structural changes of diabetic nephropiithy, thickened
glomerular basement membrane and. mesarigial exptuision,.are accompanied by
accumulation of AGE, leading to glemeruinsclerosis and interstitial
fibrosis. Prolonged intbsion of nondiabetic rats with AGE has led to the
development of similar morphotogical .changes and significant proteinuria.
AGE ithibitors such as amthoguanidine 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
Murillo and rat studies have demonstrated the benefit of inhibiting ACE
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 arid human studies
have suggested that AGE play a significant role in the formation and
progression of atherosclerotic lesions. Increased AGE accumulation in the
diabetic vascular tissues has been associated with changes in endothelial
cell, macrophage, and smooth muscle cell Rinehart  



WO 2008/157378PCT/US20081066956 [0005;AGE interact with cell surface
receptors on monocytes, macrophages, endothelial cells of the
microvascuiature, smooth muscle cells, mcsennial cells, and neurons. The
receptor for advanced glycation end products (RAGE) is a member of the
inuramoglobulin superfamily of cell surface receptors. RAGE is made up of
three extraeellular immunog,lobulin-tike domains, a transmembranc domain,
and a cytoplasmic domain that is involved in signaling. RAGE binds multiple
ligands in addition to AGE including S100/ealgranulins, amphoteriniliMG131,
and amyloid fibrils. RAGE acts through a shunt cascade involving NE-03.
RAGE expression is up-regulated in the presence of RAGE ligands and is
elevated in joints of subjects with rheumatoid arthritis (RA). [0006.1RAGE
has a secreted isofbrin lacking a transmembrane domain called soluble RAGE
(sRAGE). Administration of sitAGE has been shown to restore wound healing
(Goova, et al, (2001)Am. J. Pathol, 159 513-525) and suppress diabetic
atherosclerosis (Park, et al. (1998) Nat Med. 4(;1025.31). Fusion proteins
consisting of a RAGE ligand binding element anti an immunoglthulin element
are discussed in WO 20041016229 A2 (Wyeth, Madison, NJ) and US Patent App.
Publication 2006'005767.9 Al (O'Keefe. T, et al.). [0007]There exists a
:iced for novel methods of treatment of AGE-mediated diseases, such as
diseases that are associated with an elevated amount of AGE. This need and
others are met hythe present invention. SUMMARY OF THE INVENTION [0008]The
present invention. provides materials and methods forthe treatment of
diseases 'associated with an elevated amount of AGE. In one embodiment, the
present invention provides a fusion protein comprising at least
onevolypeptidecomprisinz; (a) a .first amino acid sequence at least 95%
identical to a mammalian receptor for advanced glyeatiori 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 1g04 constant domain or a.
fragment thereof; wherein the first amino acid sequence comprises at least
one mutation relative to a wild type RAGE ligtmd binding domain. In one
embodiment of the invention, a fusion protein of the invention may thither
comprise a linker sequence between the first amino acid sequence and the
second amino acid sequence.  In some embodiments, the RAGE Inland 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 ID NOA, SEQ NO:6, and SRO ID
NO:8. In one embodiment, an isolated fusion 



protein 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
l'TO:6 or SEO ID NO:8. In some enibodiments of the invention, fusion
proteins of the invention may further, comprise a linker between the RAGE
amino acid sequence and die IgCi4 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. [00091The present invention further provides for a
pharmaceutical composition comprising a fusion protein of the invention and
a pharmaceutiCally acceptable -excipient or diluent.. tom 01The present
invention provides methods of treating diseases mediated by AGE. Such
diseases inelude any disease characterized by an increased amount of AGE in
a subject; kr example, a mamma snob as a human. Methods, of treating an
ACE-mediated disease 'comprise:administering to a subject having an
Adlmcdiated disease a therapeutically-effective 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 nephropathy, rheumatoid arthritis, and
autoimmune.diseases such as dermatitis, glomerulonephritis, multiple
sclerosis, uveitis ophthalmia, autoimmune pulmonary inflammation, insulin
dependent diabetes mellitus, alai:MD:1mile inflammatory eye, systemic lupus
erythematosua, insulin resistance, rheumatoid arthritis, diabetic
retinopathy, and seleroderma, 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,  [0011]in another embodiment of the invention,
the present invention provides methods of lowering the levels of ligand
hound by RAGE in a maminal (e.g., a human) in need. thereof. Such methods
may comprise administering to the mammal a RAGE I:gaud-lowering amount of a
fusion protein of the invention. (OW 21In other embodiments, the invention
provides for a recombinant expression vector comprising the DNA sequences
of the invention; a host cell transtbrined, transduced, or transfected with
the vector; and a process for producing a fusion protein, which comprises
culturing a host cell transformed, trimsduced or tranSfected with a nucleic
acid encoding a fusion protein. of the invention under conditions suitable
to effect expression of the fusion protein. 



[0013:1The invention anther provides compositions comprising the present
fusion protein or fragments thereof. In som.e embodiments, the invention
includes compositions comprising the present fusion protein or fragments
thereof to which a radioisotope, chelator, toxin, fluorochrome, biotin,
peptide epitopes such as his-tags, myc-lags., or sugars are directly or
indirectly attached. Other embodiments of the invention Mande the:present
fusion protein. fused, with another protein for the purposes olidtering the
biological half-life or function. and glycosyiation variants of the fusion
protein. [00141These and other aspects of the present invention will become
evident upon reference to the following detailed description. BRIEF
DESCRIPTION OF THE DRAWINGS [00151Figure 1 is a bar graph showing the.
effects' ofan exemplary RAGE-Ig fusion protein on itrukostasis in a
streptozotocin-induced 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
streptozotoein-induced diabetic mouse model. [00I7]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
modelS  



WO 20081157378Per1U-82008/066956 [0018]Figure 4 is a bar graph showing the
effects of an exemplary RAGE-Ig fusion protein on the retinal expression of
ICAlvl in a streptozotocin-induced diabetic mouse model. [0019jFigure 5A is
a. bar graph showing the effects of an exemplary RAGE-Ig fusion protein on
the number of aceltular capillaries observed per square min of retinal
tissue. in. diabetic .inice after 10 Months of diabetes. Figure 58 is a bar
graph showing the effects of an exemplary RAG E-Eg fusion protein on the
number of perieyte 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 RAGE-Ia fusion protein on the 50% response to tooth
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 fttsion protein on test. animal weights in a type-II collagen
induced arthritis -mouse model. f_0023]Figure 9 is a bar graph showing the
effects of an exemplary RAGE-la fusion protein on the incidence of
arthritis in a type-11 collagen induced arthritis mbuse model. 



[0024]Figure 10 iS a thar graph. slowing the effects of an exemplary RAGE4g
fusion protein on the onset of arthritis in a type-I1 collagen induced
arthritiSmouse model. [0025]Figure 11 is a line graph Showing the effects
of an exemplaryRAGE-la fusion Protein On incidence Of arthritis as a
ftmction- of time in a type-II collagen induced arthritis mouse model.
[00263Rem: 12 is a line graph Showing the effects of an exemplary RAGE-1g
fusion protein on the severity of arthritis as a. function of time in a
type-11 collagen induced arthritis mouse model. [0027]Figure 13 is a line
graph showing the effects of an exemplary RAGE-Ia fusion protein on the
number of arthritic paws observed as a finiction of time in a type-II
collagen induced arthritis mouse model,  WO 2008/157378PCT/U52008/066956
[0028]Figures 14A-1.410 are photomicrographs showing the effects of an
exemplary RAGE-Ig fusion protein on joint morphology as a function of
increasing amounts of the fusion protein in a type-II collagen, induced
arthritis mouse model. [0029]Figure 1.5 is a bar graph showing the effects
of an exemplary RAGE-Ig fusion 



protein on synovitis (black bars) and paints (grey bats) in. a type41
collagen induced arthritis mouse model, [0030]Fig.atte 16 18 a. bar graph
showing ilk, aft-cts of an tsa.mplaiy RAGE-Ig fusion protein on marginal.
erosion (black bars) and architectural changes (grey bars) in a type-11
collagen induced arthritis mouse model, [0031]Figure 17 is a bar graph
showing fic ufftuts of ant..,mplars. RAGE-1g fusion protein on overall
histological arthritis score in a type-11 collagen induced arthritis OLIK
model [0032]Figure 18 is a btu graph showing the effects of an exemplary
RAGE-le fusion protein on joint matrix protein loss in a type-E collagen
induced arthritia mouse model, [9033]Figures 19A-19D arc photomicmgraplas
of toluidine blue stained sections showing the effects of an exemplary
RAGE-Ig fusion protein on joint matrix protein. loss in a type-II collagen
induced arthritis mouse model.                 DETAILED DESCRITP ION OF THE
INVENTION [001.4]Definitions [0035]As used herein the terms "receptor ibr
advanced glycation end product" or RAGE refer to proteins having amin0 Icid
sequences that are substantially similar to the native mammalian RAGE amino
acid sequences and function to bind one or more RAGE ligands in a
ligand-receptor specific manner. The terms "advanced glyeation end product"
and "AGE" refer to a heterogeneous group of molecules formed from the
nonerntymatic reaction of reducing sugars with lite amino groups of
proteins, lipids, and nucleic acids as described. above. 



[0036]As used herein, a "RAGE ligand binding domain" or "RAGE-LBD" 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 manner. Specifically, without limitation, a RAGE ligand binding
domain includes a  polypeptide having one or more extracellular domains of
a transmembrane RAGE protein. With reference to Table 6, a suitable
RAGE-LBD may comprise at least amino acids 1-99, or amino acids 24-99, or
amino 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 SE.Q IDNOt6.
[0037]The term "isolated," as used in the context of this specification 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-
75%, 70-25%, 15-20%, 10-15%, 5-10%, 1-5% Or less than about 2% by mass of
protein contaminants residual cif production processes. Compositions
comprising isolated proteins of the invention, however, can contain other
proteins added as -stabilizers, carriers, exciplents or co-therapentic,-;.
[0038]As used herein, "protein" and "polypeptide" are interchangeable.
[0039]As used herein "treating" a diseaseor disorder refers to iinproving
at least one. sign or symptom of the- snbjeet's disease or disorder,
[0040]The term "nucleic acid" refers to polynneltiotides snob as
deoxyribonucleic. acid (DNA), and, where appropriate, ribonucleic
aeid.(RNA). The term should also beMnderatood to ineinde,. as equivalents,
analogs of either RNA or DNA made from nucleotide analogs, end, as
applicable to the embodiment being described, single, (sense or antisense)
and double-stranded polynneleotides. 



0041]The term "or" is used herein to mean, and is used interchangeably
with, the term "and/or," unless context clearly indicates otherwise.
[0042]The term "percent identical" referto sequence identity between two
amino acid sequences or between two nucleotide sequences. Percent identity
can be detemained by comparing a position in oath 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 be used, including PASTA. BLAST, or ENTR.EZ.
FAST.A and BLAST are available as a part of the GCG sequence analysis
package (1.Miversity of Wisconsin, Madison, Wis.), and   [0043 can be used
with, e,g., default settings. ENTREZ is available through the National
Center for Biotechnology information, National 'Library of Medicine,
National Institutes of Health, Bethesda, Md. In one embodiment, the percent
identity of two sequences can be determined by the GCG program with a gap
weight of 1, e.g., each amino acid gap is weighted as if it were a single
amino acid or nucleotide mismatch between the two sequences.       Sequence
identity may be determined by comparing a reference sequence or a
subsequence of the reference sequence to a test sequence (e.g., a nuchmtide
sequence, an amino acid sequence, etc.). The reference sequence and the
test sequence arc optimally aligned over an arbitrary number ofiesidues
waned 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 determining the number of
positions at which the same residue is present in both sequences and
dividing the nurnber of matching positions by the total length of the
sequences in. the comparison window and multiplying by 10010 give the
percentage. In addition to the number of matching positions, the number and
size of gaps is also considered in calculating the percentage sequence
identity.  [00441Sequence identity is typically determined using computtz
programs. A 



representative program is the BLAST (Basic Local Alignment Search Tool)
program publicly accessible at the National. Center for Biotechnology
Information (NCBI, littp://www.ucbiadmanti.govi). This program 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
suitable-vet-Sion of the BLAST program is one that allows gaps, fir
example, verSion 2,X (Altschul, et at, Nucleic Acids Res 25(17):3389-402,
19971 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(
7)1986-90, 1998) and PSI- BLAST (Position-Specific iterated BLAST,
Altschul, et at, Nucleic Acids Res 25(17)1-389-402, 1997). The programs 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. [0045]Fusion Proteins  WO 2008/157378PCT/US2008/066956
[0046]The present invention provides an isolated fusion protein comprising
at least one polypeptide 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 lin 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
immunoziobulin Ig04 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 hit) 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, 'lir example, by making the RAGE
ligand binding domain more resistant to pmteolytic degrad alMn, such as
those that make the fusion protein more resistant to foria-likeprothases.
Suitable fragments of the. second amino acid sequence include fragments
that retain the ability to inorease the -serum half-life of the fusion
proteins of Which they are patt relative to the serum half life of the same
first amino acid sequence alone. Preferably the first amino acid sequence
and:thesecond amino acid sequence are derived. from human 'RAGE hgand
binding domain and humanIg04. [0047]Fusion proteins of the invention may
comprise One or more, amino acid sequences-in addition to a.RAGE ligand
binding domainand an IgG4 constant domain or fragment thereof For example,
a fusion protein of the invention may comprise a linker sequence which may
be inserted between. the RAGE :ligand binding domain and the Ig0 sequence.
Fusion proteins of the invention may comprise one or more tag sequences;
for .example, purification, tag sequences such as 6-Iiistidines. Fusion
proteins of the invention may comprise one or more epitopes recognized by
commercially available antibodies, for example, emye (EQKLISE EDE, .S EC)
ID NO: 9) and hen:agglutinin (YPYDVPDYA, SEQ. ID NO:10) derived from an
epitope tag of the influenza hen:agglutinin protein. [0048]Any mammalian
RAGE protein known to those of skill in the art may be used 



in the practice. of the present invention, Prekrably the extracedular
domain of the RAGE protein will be used to identify a. ligand binding
domain that can he mutated and used as the first amino acid sequence of the
fusion protein. Suitabk taample of mammalian RAGE proteins include, but are
not limited to, primate, human (e.g.,  (Milani* accession no. NP...001127
and Nit:751947), nmrine (e.g., GenBank accession no. NP 031451). canine
(e.g.. GenBatik accession no. AAQ81297), rat (e.g. (en:Bank accession no.
NP 44578K), felijic, bovine (e.g., GenBank accession no..AAI20128), ovine,
equine and porcine (e.g., Geneank accession no. AAQ73283) RAGE domains.
[0049]RAGE amino acid sequenc.estomprisingle or more changes or
modifications with respect to the wild type sequence may be used in the
present invention. Such changes or modifications include, but are not
limited to, point mutations, deletions from the N-terminal, deletions from
the C-terminal, internal .deletions, and combinations thereof. Any change
or modification may be introduced into a RAGE sequence fOr use in the
present invention so long as the resulting protein retains biological
activity; e.g., the ability to bind one or more RAGE ligands. The fusion
proteins of the invention also include those with or without endogenous
glycosylation patterns, including withoutlimitation, fusion .proteins
inwhich the first amino' acid sequence is derived froma mammalian RAGE
ligand binding domain with or without associated nativeattern glycosYlation
of the binding domain. [005.0]Any suitable igG fc region may be used in
the. practiceof the invention, preferably; from an Ig04molecule, for
example, ammo acid residues 149-473 of Gennank accession no A.A1-125985, An
!ger region for 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.
inG4inolocule. 0051]Examples of suitable lbsiomproteins are provided in the
following tables. 00521Table.1 provides thextucleotide sequence of a. human
RAGE-IgG4 Fe fusion 



protein gene se.quente.  WO 2008/157378PCT/US2008/066956 [0053]Table 1:
Human RAGE-JgG4 Fe Fusion Gene Sequence (SEC? ID NO:1).
ATGGCAGCCGGAACAGCAGrTGG'AGCCTGOGTOCTGOTCCTCACTCTGTGGGGSGCAGTAGTAGGTGCTCA
11/23A.ACATCACA.00CCGG;ATTGGCCACCCACTGGTGCTGAACITGMAGC4GGGCC.CCCk;
;;AilAC.CACCC.C.A.GC GC:MCC:MO.
GC:1.1.7:11CTOAACACAGGCCGCACAGAAGCCTGCU,SGPCCTGTCPCC.CCAGGIGAGGAGGCCCC
TGCX:like.7,C;
PCEIGCTC.GTGTOCTTC07,7gLCGGCTC:CCTOTTCC:TICC'GGCTGTCOGGAIIN:CAGGATC:AGC-C)
GATITTCOGGTGCCACICCAATGAACAC:GAATCP1174sAGG7kCACCAAGTCC
is-ACTACCGAGTCCGTGTC: TAO::
AGATTCCTGOGAAGCCACIAAATTGTAGATTCTGCCItTGAACTCACGC:CPC4GDGITCCCAA.TAP.CGTC=G
OG ACATGTC4'1XYLCAGAGGGAlkaCT2Cc2C.TGCAGGGACTelTAGC:TCGCACI"PGGATGGC31-
zit3CCCICTGGTGOC.
GAATGAG:+_=:GGGACTATCTCTGAAGGAACAGACCAC2-CAGACACCCTGP:GACAGGGCTCTTCACACTC;
CAGT CGGAGI:TALLTGe.:31V"ACCCCACICCCGGOGAGGAGATCCUCAaCCCAGGC
CGCCICC: '12 T OCGC AC AMC:Ca! rite ACC:MOGI' OTC T GCGAGCC T GCMCCT C T
GGAGGA
GGTCCAATTGCTGGTGGAG.CCAGAAOGTGGAGCAG7'.AGCTCCTGGTGGAACCGTAACCCTGACCTCM:AAG
iteCTGCCCAGCCC.TC"PCCTCAAA'PeCACTCGATGIAAGGATGeTGT. GC:CC:rat
CarTTCOCCCCAGCCCT
GTCC"I'GNICCTOCC.TGAGATAGGP"CTCACCACCAGOCIAACCTACAGC.TGINTATGOCCACCCATI'TCC
AGCCA COGGC:CCCAGGAAAGCC.GTGCT9TCAGCATCAGCNICATCON;
C:CAGGCGACGAGGCGCCAACTGCAGGCT
CTGTGGGAGGATCAGGGClitGGAAC.TCTACC.CCTOCK:CGCTTCCACCAN3CGCCCATCC.Gtt:TTCCOCC
TG  slCCCCOTO C'TCCAGGIV)CACCTCC.GAin .AC.';
eroGCC'e'TnGGCTGCCTGGTCAAGGACTACTTCC.COGA
ACCC-OTGM:GGTGTCGTGGAACTCAGGCGCCeTCCACCAGCCX;
CGTGCAcp.ccTTccccttr.,GTt.orAcAGT
CCTCAGGACTCTACTCCCTCAGC,!AGC.GTGGTGMC:CGTGCCCTC.CACCAGCTTGGGCACCAAGACCTACAC
C TGCAACGTAGATCACAAGCCCAGOAACACCI,AGGTOGACAAGAGAGTTGAGItCAAATATGGritta:CATG
CCCATCAVICCC.:AOCACC.VGAGriCeTC4GOGGGACCW1.'CAGT,01."i'CCTGTTC(XXXX:ATeACCC
AAGGACA Crik. TGATCTC.C. Cc r
CCTGAGGICACGTCICTGGTGGTCCIP,CGTOPLOCCAGGIV,GACCCCGIPS.:IGTO
CAGTeit.:11.1.C.'1-127P;
CrTgGrAn`m7CGTfinAGG'PGrATAA'I'LICCAPJ3ACAAACC`VCCK:GAGGACCACITTGAA
CAGCACGTACCGTGTOGTCAOCGTOCTCACCG1CCTGCACCAGGACI PGAA.C.:GGCASIGGAGTACAPNGT
GCAAGGTCTCCAACAAAGGCCTCCCVZCC'ItCATCGAGAAAACCATCTCCAA' AC. AAGGGCAGCCCCGA
GA.1.7.CC'ACAGOTGTACPSCC:TGC.CC:CCATOCC:AGGAGGAGATalkeelagliACCACIGTCPPC.CT
GACCTGCCT GG'Ir.AAAGC:CritTACCt: ACC:GACATCOCCOTGGAG":30MC:ACCr-CATCCOC
CreVn rtGAAC rsOrAt-
ACIACCACOCC:'1V.CCGTGCTGGACTCCGACGGCTCCinCTTCCTCTIV:AGCAGGCTAACCGTOGACAAGAG
C: AGGTGGICAGGAGGOGAATGTC.7,
TOTCATUCTCCGTOIITC:IC.P.TGAGC-C2TCTG:CAC:AACC",,,C.:TACACACAGAA
GAGCCTC.TCCCICTCTCTOGOGAAATGA [0.0541Bold text is the coding sequence for
the RAGE signal sequence, normal text is the coding sequence for human
RAGE, and underlined text is the coding sequence tbr 1g04 Fe region.  



WO 2008/157378PCT1US20081066956 [0055]Table 2: Amino acid sequence of a
human RAGE-N(4ft fusion protein (SEQ ID NO:2). MILAGTAVGAW VLVISLWGAV
VGAGNITARI GETIAILRCKG A?P PE 5 0 "filKINTGRT EA WVLSPQGGC PWDSVAPVijP
NGSLFLPAIIG 
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VICEAT.:71N0X TOICS     672   [0056]Hold text is the amino acid sequence
for the RAGE signal sequence, normal textis the amino acid sequence for
human RAGE, and underlined text is the amino acid sequence for Ig04 Fe
region. [0057]Table 3: Human RAGE-Linker-t (34 Fe Fusion Gene Sequence (SEQ
ID NO:3).
ATGGCAGCCGGAACAGCAGTTGGAGCCTGGGTGCTOGTCCTCAGTCTGTGGGGC4GCAGTAGTAGG'I`GCTCA
kAz\cATC'Ac2A0CC Cl2C0taTC;OGGAGC. CAC:TCGTGCTG A A Gt,CGTAA CV:10.00C
CC2C.M.C.1 A r4AC:: TtC CAGC GGC TGGAATIC C r-kAAC T GAM'. A C AGGC. C GCAC
ACAAGOCTGGAAGGIX.:CTCTCTCC:C, CAGGGAGG ACGGCCC TGGGAC-A.G7117GOCT-CG
TOTC:C.. TT. r.C.C.rtn.CG GCTGCGTC.TD.CC'PTCOGGCTOTCGGGAPCCAGO%tTGAGGG
OP:f1"19.reGGTGCCAGGCAATGAACAGGAATGGAAAGGAGACC "tjUiGTC:!CAPte PAC CGAGT C
CGTG`it TAC. C AGAci"rGe.TGGGAA.GCCAGAIVQ.P.TGPAGATI.C.VGC.C212C:
ACATGIICTGTC.A.CA Gan A GC T ACC C TaCAGGGIAC 71C 'PTAS?. 'PG=
ACTTGGATGGICAAGCC C CLAATGAGAA.
GKIGAGTATCTGTGAAGGAAGAGACCAGGAGACACCCTdAGACAGGGCTCTTC:;CA.C;TtrtGT
CGGAGCTAATCGTGACCOCACCCCGGGG:AGGAGATGCCGGTGGG.P.CerpeTCGTOTAGGrICAGCCCAGGC
CT Tett CG AC
ACCGGCGCTTOCGC2-AC:.AGC2CCC:CATCCAGCCCC.TGTC.TGGGACC:Catritri:TGINGGAGG:tt
GGPGCAATTGGTC;IGTGGAGGC. Aak AGGTGOACC.AGT MCC TCOPGGTGGAAC C G TAACC
CTGACCTGTGP,A G CC C C CTGCCe. A GC CC Ter:: TCAZIANTCCAC T GGATG
11/4A.GGA.TGGT. G:Ge CCP. TGCCCCTTCCCGCCIAGCCCT
CITUCTGATeCTOCCTGAGATACGOCCIMGCACCAGGGAAGC2TACAGCTGTGTGGCCACCC AT TCCAGCCIA
CGG C;
C,C.CCAGGAAAGCCGTGCTGTCACCATCAGCATClitte:GAACCAGGCGAGTAGGGGC.CAPS2TGCAGGC:T
C TG'rGGGAGGAV.7AGGGC.2 TGGC MAC CV:GC C:GT. GOC C
TTAGC:GGIrK:S.)GraeSiTOGGCTTC.C.AC:T G GGC.C.C.ATCCGTOTTCCC CC TGGCGCCC 'MC
CCAGGAGCAC CMG GAGAGCACAGC CGCCCTGGGCTMC T  GGTCAAC;
GACTAC'rTCCCCGAACCGG2.GACGG'is:3TCGTGGAAC.TCAGGCGCCCTGACCAGCCKICGTGCACA
CeSTGTOCTACAGTC.CTCAGGW.C.T. ACTC.C.C.T.CACCACCGt= CO:02%GO
TTGGGCACGAGACCTACACCTGCAACGTAGA?IcACAAC-CCCAGCAAcACCAA GGC
AGGC:GGAGAFttAACTAC A Ft CACCA CGCCTCC COTGC TGGACTC C C.47;(2 GGCTC(21."P 



c'tzt.:s`teC20C7GGAG AAGAGCAGGTGGCAGGIA.CGGGVitsrG PC 'MC
I.C.W.I`GC.CCGGTGATGC:AaGAGGC1
Cr.ACAACCACTACACACAGA.AGAGCCTCTCCCTG,TCTOTC.G032s,AAPGA [0058]Bold text. is
the coding sequence for the RAGE signal sequence, normal text is the coding
sequence for human RAGE, double underline text is the coding sequence  kr
the peptide linker, and single underlined text is the coding sequence for
IgG4 Fe region. [00591Table 4: Amino acid sdquence of a human
RAGE-Linker-IgG4Fe thsion protein (SEQ ID 140:4). MAAGTAVGAW VLVLSLWGAV
VGAONITARI GEPLVLECKG APRKPPQRLE 50 WKLNTGRTEA 



WKVLSPOGGG PWDSVARVLP NGSLFLPAVG IODEG]:FRCQ 100 ANNRNIGKETK SNYRVRVYQI
PGKPEIVDSA SETAGVPNK VGTCVSEGSY 150 PAGTLSWELD GKPLVPNEKG 



VSVKEOTRRH PETGLPTLQs PTNVTPARGG 200 DPRPTFSCSF SPGLPRHRAL RTAPIQPRVW
EPVPLEEVQL VVEPEGGAVA 250 PGGTVTLTCE VPAUSPOIH TilliKOMPLPL 



PPSPVLILPE IGPQDQGTYS 300 CVATHSSHGP QESRAVSISI IEPGEEGPTA GSVGGSGLGT
LALAGSGSGS  350 gASTKGPSVF PLAPCSRSTS ESTAALGrLV  KDYFPEPVTV 



SWNSGALTSG 400 VHTFPAVLOS  c,4GLYSLSSVV TVPSSSLGTK TYTCNVDHKP SNTKVDKRVE
450 SKYGPPCPSC  PAPEFLGGPS VFLEPPKPKD TLMISRTPEV TCvvvInSOE 



500 DPEVUNWYV DGVEVHNAXT KPREEQFNST YRVVSVLTV HQDWLNGKEY 550 KCKVSNKGLP
SSIEKTISKA KGOPREPQVY %:.-L_PSQEETAT KNOVSLTCLV 600 



KGFYPSDIAV EWESNGOPEN  NYKTTPPVLD SDCSFFLYSR LTVDKSRWQE 650 GNVFSCSVHH
EALHNHYTQK SIISLSLGX   678  [0060]Bold text is the. amino acid sequence for
the RAGE signal sequence, normal 



text is the amino acid sequence 11w human RAGE, double underline text is
the amino acid sequence for the peptide linker, and single underlined text
is the amino acid sequenee for [g04 Pc region.  WO
2008/157378PCT/US2008/066056 [0061]Table 5: Human RAGE variant-1g64 Fe
Fusion Gene Sequence (SEQ ID NO:5).
ATGGCAGCCGGARCAGCAGTTGGAGCCTGGGTGCMGTCCTCAGTCTGTGGGGGGCAGTAGTAGGTGCTCAALAC
laCACAGOCCGC:X.:1C.TGGAA
TOGAAACTGAACACAGGCCGOACAGAAGOTAMAAGGTCCTGTCTCCCCAGGGAGGAGGCCCCTGGGACAGTGTG
GeTcornrcerxecAACGOC
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
CCAATGAACAGGAATGGAAAGGAGI..CCAAGTCC-AACTACCGAGreCGTGTCTACCAGATTCCTGGCAAGCCA
GAA  7.113TAGAI"PerGeCT CT azaCTCACGGCTGGTGTTCCCAATAAGGTOGGGAC
ATGTGTGICAGAGGCAACCTAC CODGCAGGGACT:nTAGC.11CGCC. c:GIVEGGGIQVX Car: GC:
TGCCGRATGAGhLGSGAGTATCTCTINI=.141.XIAA
CIOACCAGGAGACACCCTGAGACAGGOCTCMCACACTOCACTCCGIVXMATGGTGACCOCACCCCGOGGW>GA
G2-U3C.:(:CCGTCOCACCTTCPCCTG1A3MTCAGCCCAGGCCTTEXteGACGCCGGGCCFPGCACACAGCCCC
ONIX: CAGCCCCGTGICTGOCACX::CTGTGCCTCTC-4aAGGIAGGINCCIVaT,
GGTGGTGGAGCCAGAACICITGGAGCAGTAGCT
CCTGGTOGAP.C.C.GPMCCCTGACCTMCAMITCCCTGCCCAGCCCPCTCCTILAAATCCACTCICATGAAGGAT
Cnt COGCCOTTGC.C.CCTTCCCC074(3CCCIK;
TOCTGATCCINCCTGAGATAGGGCCTCAGGACCACCGAACCTACAGC
TGTGTGQCCACCCATTcXAGCCACGQGCCCCGAAAGCCGTGCTGTCAGCATCAGCADCATCGAACCT,GCCGAG
GAGGGGlialgICTGC:AGGCPC
TCCGTCTICCOCCI:GGCGC.CCTGCTCCAGGAGCACCIVCCaqAGCACACKXXXXXITGOGCTGCCPC4GTCAM
Kg,C
TACTTC.CCCGAACCGGTCACGC-.11"GTC:GDGGAACtOAGGCGCCCtGACCACCGGCGTGCACM:CTICCCO
GCT:Te
CrACAGTCCTCAGGACTCTACTC.CCTCAGCAGCGTGGTGACCGTOCCCTCCMGCAGCTTGGGCACGAkijACCT
AC
ACC'EGCMCGTAGATCACAAGCCCAGClirtakCCAAGGTOGACAAGACIAGTTC.IA:?PeCAAATATGGTOCC
ICJCATGC
CCATC.IdtteCCAGOACCTGACIPVCCTCGGC4GGACcATCACritriteTGTTCCOCCCAMACCM;
GGACACTC26
ATGATCTCCCGakeCCCTGAGGPCACGTQCGTGGTGGTGOACGTGAGCCAGGPAGACC.CeGAGOTC.C2lkOTT
CAAC
TGdTACGTGGATCGt'GTGGAGGTOCATAATGCCAAdACkAAGCCGCGGGAGGAGCAGTIVAACAGACGTACCG
GT(715-Prz\GCS"TCCTCACTO  Goccrocc-GatogjovrcepaariithAccArfeTCCAM;
GCCAAN3dGCAGCCOCGAGAGCCACAGGTSTACACCCTG CeeCCATCOCAGGAGGAOATGACCS;
AGAACCAOCaCAGCCWACCTGOCTGQTCAAGG(rITICCCCAGOGPE
ATCGCCGTGGAGTGrAGAG0AATGCCAGCrfle3;;APCAACTACAAGAC
XX3CetCteGTGCTGOACTCrilAC  GCCTCCTTCTICOTCTACACCAGGCTAACCGTC:6LACAAGAGC
TGGCAGGAGGOGAATOTCTTCIVATGC1CC
GTGATCCATGAGGCTCTGCACAACCACTACACACAGAGAGC.C.TCPCCCTGTCTCLCGSGAAATGA
100621Bold text is the codingsequenee for the RAGE-Sig,nal sequence, normal
text is the coding sequence .11ir human RAGE. variant, hold wavy underline
letters are sites of the point mutations introduced into the variant hRAGE
sequence, and underlined text is the coding sequence for 1g04 Fe region.
WO 2008/157378PCT/US2008/066956 



[0063]Table 6: Amino acid sequence of a human RAGE variant4gG4Fc fusion
protein (SEQ. ID NO:6).    1 MAAGTAVGAW VLVLSAWGAV VGAQN-ARI GEPTIVLKCKG
APRYPPQRLE 51 WKLNTGRTEA V40.11,SPCX2GG PWEISVARVLP NGSLFLPAVG TOSGTFRCQ
101 AreaKETK SMYRVRVNI PGKPETVDSA SELTAGVPNK VGTCVSEGSY 151 PACTLSWELD
GKPLVPNEKG VSVKEQTRRH PETCLFTLQS ELMVTPARCC 201 DmpprPSCSF SPGLPREPAL
HTAPIQPRVW EPVPLEEVQL VVE2EGGAVA 251 POGTVIWCE VPAQPSPQIE PPSPVLILPE
IGPOWTYS 301 CVATESSEGP QESRAVSISI IEPGEHGPTA GSVGGSGLGT LALAASTKCP  351 SY
TiAPCSR STSESITIALO CLVICYFPEP VvIVSWNSGAL TSGVHTFPW 401 LQSSOLYSLS
SVVTVPSSSL GTKTYTCNVD ITKPSNTKVDK RVESKYCPPC 451 trrpcci, GPSVPLFPPK
PKOTINISM PnvTcviNnv SQEOPSViPN 501 WYVDCVEVEN AKTKPREEQF NSTYRVVSVT,
TVLNQDWLNO KEYKCKVSNK 551 GLPSSIEIM SKAKCQPREP QVYTLPPS' EMTKNOVSLT
CLVKCIFYPSD 601 LVEWESNOQ PENYKTTPP VLDSDGSPPL YSRLTVIDIKSR WQEGNVFSCS 651
VMHEALTINHY TQIcLSLStG K [00641Bold 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 mutations
introduced into the variant hRA.GE, and underlined text is the amino acid
sequence tar Ig04 Fe region.  WO 2008/157378PCT/US2008/066956 [00651Table
7: Human RAGE variant-Linker-VW Fe Fusion Gene Sequence (SEQ ID NO:7).
ATGGCAGCCGOAACAGCAGTTCGAGCCTGGGVGCTGGTCCTCAGTCTGTGGGGGCCAGTAGTAGGTGCTCAAAII
C KICACAGOCCOGATTCX;
CSAGCCACTGGTGOTGAAGTGTAAGSGGGCCOMAAGAZIACCACCCCIVA:GGCTGGAA
OCTCGTOWCTTC,-LnACGA,..LCCUltntrt....2.PCCGGCTOTCCGGATCCAGGATGAGGGGATTTTCCG
GTCCChG GCAATCAACAGGIUVMORAAGGAGACCMAGraWiCTACCGAGTCCGralrEACC
AGArICCITGGCMAGCCAGAA ATTGMGATTC Tat TCT GI=ACITCACGC4CTGGIVVTC-tei;
ATAAGGTG3GGACATCTGTGI'CAGAG3GA AGC 'PAC CC
TGCAGGGACTOTTAGCTGGCACI"PCCATOGGATateCTC1.3TOCCGAATGAGAAGGGAG TATC
TGTGARCGAL
CACACCAGGACZCACCCTGAakAGOCCPCTTCACACTGCAGTCGGACCPAATGGTGACCCCACCCCOGR2GAGGA
GIATCCCCGIVCCACen Cate TGTAGeTTCAGOCC AGatneCCCGACPCCOGGCC srf GC AC
ACAGCCCCCATC
CACCaCCGTGTCTOCCAGCCTGTOCCTCPCCAGGAGGTCCAAPPPGGTGGTGGAGCCAGGTGGACCAGTACCT
CCTGGTOCZACCGTAACCCTGACC TGTGAAGTCCC: TGCCC AGM CTC TCC:TakAATCCACTG
OldtGAACGATGOT GTGOCC. TT GeteCritt: CCCCACCCOTGTC;
CTGATOCTO:CTGACIATAcGOCCTC AGGACCAGGGICACCTACACC: TOPGTGGCCACCCATTQCAGO:
ACGGGCCCCI-iCKaikAlicerdc 'MUG ACCATCnctiVICATCOMCCAGGCGAG GAGGGGCCANTP
CtAGGCTC TOtiGGAMGGAZItACX;GCTIGGGicktrit'T2V;
;C:CetC4GCCZapc.icciGOliCCCGMZ
Ggr,iGeTTCCACCAWnGe.CCATCCCITC7ITCCCOVICCGCCOTGOTCCA:3GAGCACCM:GAGAGOACAnCC
GCC: CTCGCCTOCCTOOTCAAG(7!ACTA
q'TCCre:G4AinflGTGAral.nnTSGAACTCAGGCGCCCTGACCAGCGGC GT:3C
CACCTIVCCGGetGTCCTACA4TCCTCAGdACTCTACTCCOTCASCAGOGiGGTGACCGTGCOCTOCAGC
AGCTIvjGGCACOAAGACCTIACACC
TGCAACGTI1/401152CACNAGCCCAOCaCTCCAAGGTGGACMGAGAGMMC;
TCCIAAATATC.4GTCCCCCATCXX:CATCATGCCCAGCACOP0A6TTOCTGGGGCIGACdATCAGTC`1"1'di
rrui"recelT: --;ccAA 



GACCCCGAGGfri'."CAGT`ItAW:TGGTACt4TGOA T.:Kt Mt GAGOTGCAa<AA T'aCC
AGACAAA:3d CCK:GOGAGGAG CAGT.,T. CIAAC.AGCAC GTACCGTGTGGTeaGarree. PC
ACCGTCICTGOACCAGGACTGGC TGAAC GC TiAC4GAGTAC
AAGTOCA.A.GGTOTCCAACI:thAGGC.C.TC:CCGTCCT.
CCATCGMTAAAACCATCTCCAAACCCAAAGGGCAGCOCCGA GAGCCKAGGTCPPACAl.. CT GCCCCCATC
CCAGGAGGAC3ATGAE:C AMMACCAGGTCAGCC TGACC,TirCTGC;TC 2kAix ACCGAC
CGCCGTOCIAGTCCGAGACCATCCiGtAGCCGCMGAACAACT AC AAOACC ACC; CCIXXXX;
TGCBCGACTCCGACGGCTCCTTCTTOCItTACAGCAC..4GCTAACCGTC3GACAM4ACCAdGTGGCAGGAG
13C-GAAIGTC TT OICATC:citttrAMTGak TCMCia:
ArAACCACTACACIACAGAAGAGCCTCTCCCTQTCP tTCdGC-MATGIN [0066]Bold text is the
coding sequence for the RAGE signal sequence, normal text is the coding
sequence for human RAGE variant, bold wavy underline letters are sites of
the point mutations introduced into the variant hRAGE sequence, double
underline text is the sequence encoding a peptide linker, and underlined
text is the coding sequence for IgG41 Fe region.  WO
2008/157378PCT/US2008/066956 [0067]Table 8: Amino acid sequence of human
RAGE variant-Linker-InG4 Fe (SEQ ED NO:8). 1 MAApTAVGAW VLVLSIMGAV
VOAQNTTAET GEPLVLROKO 



APKKPPQRLE 51 WEINT-SI"R TEA NerVLSPOGGG PW0SVARVLR NGSLFLPAVG TORGIFECQ
101 AMERNGKETR SNYRVRVYQW PCP:PEIVDSA SELTAGVPNK VGTCVSEGSY 



151 PAGTLSWHLD GKPINPNERG VSVEEt2TERR PETOLFTLOS ELMVTPARGG 1201 DPRPTFSCSP
SPCLPEaRAL ETAPICIPEVW EPVPLEEVQL VVEPEGGAVA  



PGGTVTLTCE VPAQPSTWH WMKDGVPLPL PPSPVLILPE IGPQDWTYS 301 CVATHSSEGP AV
OESRSISI IEPGEEGPTA GSVGGSGLGT LALIkaa.cfM. 351 



2...-aPAIEGPSVF PLAPCSRSTS ESTAALGCLV KDYFPEPVTV SWXSGALTSG 401 -)S  1,1
SGLYSL SLGTK TYT=VDEKP SNTKVDKRVE 451 



SK?cPPCPSC  EFLGGPS t frrPKPKD TLMPW 'VIVSOE 501 DPEVCRNWYV  TXNETh)NhKT
KPREEQFTqST yavvsvitaut HQDWLNGK  551 KCKVSNKGLP SSIEKTISKA KO2PREPWY 



TLPPSOEEMT  KEQVSLIrLV 501 KGFYPSDIAV EWESNGOPEN NYYTTPPVLD SDFq.
LTVDRSRWQE 551 GNVFSCSVNR  EALRNIRINK SLSLISIAK  



[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 letter.; are sites of the point mutatiOnsintrod.uced into the
varianthRAGE, double underline text is the amino acid sequence for the
peptide linker, and underlined text is. the amino acid sequence for IgG4.
Fe region. EXPRESSION OF RAGE FUSION PROTEINS (0069]Fusion, proteins of the
invention may be produced in any protein 'expression system known to those
skilled in. the art, for example, eukaryotic expression systems, bacterial
expression systems, and 'viral expression systems. A variety of
host-expression 'rector systems may hemilized 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 alycosylatiort
pattern than the naive molecules, depending upon. the expression system.
.Expression of RAGE DNAs in bacteria such as E. colt provides
nonglycosylated molecules. Different glycosyl ation patterns may he
obtained using baculoviral expression systems in insect cells. Functional
mutant analrws of mammalian RAGE having inactivated N-glycosyiation sites
can be produced by oligonuclectide synthesis and ligation or by'
site-specific nuttagenesis techniques.  These analog: proteins can be
produced in a homogeneous, reduced-carbohydrate form 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 fictG-
constant domains, nucleotide sequences encoding these polypeptides can be
determined using methods well known in the art, i.e, the nucleotide codons
known. to encode the particularamino acids may be assembled in swill a way
to generate a nucleic acid that encodes the fusion protein of the
invention. Nucleotide codobs may be selected based upon the expression
system used, for example, by selecting codons that correspond to more
abundant tRNA molecules present in. the eXpressiousystem" a higher level of
fusion protein may be expressed. Such a polynucleetide encoding the fusion
protein may be assembled from chemically synthesized oligonucleotides (e.g.
as described inKutmeier et. AL, Bioteehniques I7:2420944), which, briefly,
involves the Synthesis of overlapping oligonucleotides containing portions
of the sequence encoding the Alston protein, annealing and ligating of
those ologomicloetides" and then amplification of the Heated
oligoimeleotides by pal ymerase chain reaction(s) (PCR), [0071]Recombinant
expression of a Sion protein of the invention (including other molecules
comprising or alternatively consisting of fusion pandit fragments Or
variants thereof) may require construction of an expression. veetor(s)
containing a polynucleotide that encodes the. fusion protein. Once a
polynucleotide encoding the fusion protein of the invention has 'been
obtained, the vector(s) for theprothdetion of the fusion protein thSy 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 polyadenylation sites
etc. [0072]Nucleic acid molecules encoding fusion proteins of the invention
may be transferred to anumnalian cells utilizing replication-defective
retroviral vectors (e.g., vectors derived from Maloney Inatine leukemia.
virus (MIN) or HIV) and pseudotyped with vesicular stomatitis virus Ci
protein (\'S\-Ci) to stably insert single  copies of nucleic acid molecules
encoding the fusion protein of the invention into dividing cells.
Retroviral vectors deliver genes coded as RNA that, after entering the
cell, are reverse transcribed to DNA and integrated stably into the centime
of the host cell. 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 integrated gene(s) encoding the
fusion protein are maintained in the cells through cell division by virtue
of their presence in the genome. 



[00731In sonic embodiments, the present invention provides a stable cell
line that expresses fusion proteins of the invention, One suitable method
for the rapid generation of stable, high protein expressing mammalian cell
lines is lasing the GPEXThl expression system (Gala. Biotech, a business
unit of Catalent Phamta Solutions,. Middleton, WI.. Sleek, Gregory T.,.
Bioprocessingjournal.com September/October 2005 p1,7). Such a method may
entail producing a replication defective, pseudotyp(xl retroviral vector
based on MNILV and transdueing mammalian cells (for example CHO cells) with
the vector. The vector may integrate into the genome of the cells thereby
producing a stable cell line. PURIFICATION OF ISOLATED FUSION PROTEIN
[0071Isolated. fusion proteins of the invention may be prepamd by culturing
suitable host/vector systems to express the rcoombinatattanslation products
of the present DNA sequences, which are then purified from culture media or
cell extracts using techniques well known in the art, [0075]For example,
supernatants from systems which secrete recombinant protein into culture
media can be first. concentrated using a commercially available protein
concentration filter; tor examph.., an Antic= or Millipore .Pellicon ultra
filtration unit. Following the concentration step, the concentrate can be
applied to a suitable purification matrix. For example, a suitable affinity
matrix can comprise, for example, an AGE or lectin or Protein A or Protein.
G or antibody molecule bound to a suitable support Alternatively, an anion
exchange resin can be employed, for example, a matrix or substrate having
pendant diethyltuninaethyl. (DEAE) groups. The matrices can be acrylarnide,
agarose, dextran, cellulose or other types commonly employed in protein
purification. Alternatively, a cation exchange step can be  employed,
Suitable cation exchangers include various insoluble matrices comprising
ShIlOpropYI or carbOxyniethyl groups. Sullopropyl groups are preferred.
[00761Recombinant protein produced in bacterial culture is usually isolated
by initial 



extraction from cell pellets, followed by one or more concentration,
salving-out, aqueous. ion exchange or size; exclusion, chromatography
steps. Finally, high performance liquid chromatography (EPIC) Can be
employed for final purification steps. Microbial cells employed in
expression of recombinant mammalian RAGE can he disrupted by any convenient
method, including freeze-thaw cycling, sonication, mechanical disruption,
or use of cell lysing, agents, [007Fermentation of yeast which expresses
the fusion protein of-the invention as a secreted protein greatly
simplifies purification. Secreted recombinant protein resilking from a
large-scale fermentation can be purified by methods analogous to those
disclosed by Urdal et al. (J. Chromatog. 290:1.71, 1984). This reference
describes two sequential, reversed-phase:HPLC steps for purification of
recombinant human GMCSF on. 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 compriscone or more phatmaceutically-acceptable carrier, excipient or
diluent. As used herein "pharmaceutically-acceptable carrier" includes any
and all solvents, dispersion media, coatings, antibacterial and antifungal
agents, isotonic and absorption delaying agents, and the like thatare
physiologically compatible_ In one embodiment, the carrier is suitable for
parenteral. administration. ..A carrier may be suitable -for administration
intO the central nervous systemintraspinal y or intracerebrally).
Alternatively, the carrier can he suitable kir intravenous, subcutaneous,
intraperitoneal 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 invention,
use. thereof in the pharmaceutical compositions of the invention is
contemplated. Supplementary active compounds can also be incorporated into
the compositions. [0079]Suitable carriers are typically nontoxic to
recipients at the dosages and concentrations employed. Ordinarily, the
preparation of pharmaceutical compositions. 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, trebidose, sucrose or dextrins dictating agents such as EDTA,
alutathione and other stabilizers and exeiptimta, Neutral buffered saline
or saline mixed with conspccific 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 pharinacenticallyacceptable &Them or
carrier to a subject (e,g., a mammal particularly 3 human) in need thereof
Thepresent invention also provides a method. for treating human disease
with such compositions. [008.1]Typically, methods of the invention will
comprise administering, a pharmaceutical composition comprising a
pharmaceutically 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 fusion protein of the invention may
be from about 1 pg tUsion protein/1 kg body weight of subject to about 500
mg fusion protein' I kg beidy weight of subject, or from about 10 pa fusion
proteinli kg body weight of Subject to about 500 mg fusion protein/ 'I kg
body weight of subject, or from about 100 pg fusion protein/1 kg body
weight of subject to about 500 rug fusion protein/ I kg body weight of
subject, or from about 1 mg fusion protein /I k.g body weight. of subject
to about 500 mg fusion protein/ 1 kg body weight of subject, or from about
10 mg fusion proteinll kg body weight of subject to about 500 mg fusion
protein' 1. kg body weight.of sUbject, or from about 100 mg fusion
proteinil kg body weight of subject to about 500 ma fusion protein/ 1 kg
body weight of Subject, or from about 100 pg fusion protein/1 kg body
weight of subject to about 25 mg fusion  protein/I kg body weight of
subject, or from about 1 mg fusion protein/i kg body weight of subject to
about 25 mg fusion protein' 1 kg body weight of subject, or from about 5 mg
fusion protein/1 kg body weight of subject to about 25 mg fitsion protein/
1 kg body weight of subject, or front about 10 ma fusion proteinil kg body
weight of subject to about 25 mg insion protein/ 1 kg body Weight of
subject. Or frOM about 15 mg fusion protein/1 kg body weight of subject to
about 25 ma fusion protein/ 1 kg body weight of subject, or front about 100
pg fusion protein/1 kg body weight of subject to about 10 mg fusion
protein% 1 kg body weight of subject, or from about 1 rug fusion proteinll
kg body weight of subject to about 10 mg fusion protein/ 1 kg body weight
of subject, or from about 2.5 mg fusion -protein/1 kg body weight of
subject to about 10 rag fusion protein/ 1 kg body weight of subject, or
front about 5 rag fusion proteinll kg body weight of subject to about 10 mg
fusion protein/ 1 kg body weight of subject, or from about 7.5 mg fusion
protein/1 kg body weight of subject to about 10 mg fusion protein/ 1 kg
body weight of subject, [00831bi some embodiments, a pharmaceutically
effective amount of a fusion protein of the invention may be 0,5 mg fusion
proteinil kg body weight of subject, hug fusion protehill kg body weight of
subject, 2 mg litsion proteinil kg body weight of subject, 5 mg fusion
proteinll kg body weight of subject, 4 mg fusion protein/1 kg body weight o
stlbject, 5 mg litsion proteitill kg, body weight of subject, 6 mg fusion
protein/1 kg body weight of subject, 7 nig fusion protein/1 kg body weight
of subject, 8 mg fusion proteinll kg body weight of subject, 9 nig fusion
proteinil kg body weight of subject, on Q mg fusion proteinll kg body
weight of subject. [0084]A unit dosage :form refers to physically discrete
units suited as unitary dosages 



tbr 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 carrier. A unit dosage form of a fusion protein of the
invention may be from about 1mg to about 1000 mg,. from about 25 mg to
about 1000 mg, from about 50 mg to about 1000 mg; from about 100 mg to
about 1000 ing, from about 250 mg to about 1000 mg, from about 500 mg to
about 1000 mg, from about 1.00 mg to about 500 mg, (loin 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 rag," 400 rag, 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 from about 0.1 wt% to about 12
wt%, from about 0.1 wt% to about 10 wt%, front 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 wi% to about 1 wt%, from
about 0.1 wt% to about 0.9 wt%, from about 0.1 wt% to about 0.8 wt%,1from
about 0,1 wt% to about. 0,7 wt%, from about 0,1 wt% to about 0.6 wt%, from
about 0.1 wt?..1, 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 wl% to about 20 wt%, from about 1 wt% to about
18 wi%, 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 1 wt% to about 10 wt%,
from about 1 wt% to about 9 wt%, from about 1 wt% to about 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 I wt% to about 4 wt%, from thout 1 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 of the invention at a level of about 0.1 wt%, about
0.2 wt%, about 03 wt%, about 0.4 wt%yabout 0.5 wt%, about 0.6 wt%, 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.? wt%, about 8 wt%, or
about 9 wt% based on the total weight of the composition. [0087]Dosage
regimens may be adjusted to .provide the optimum therapeutic response. For
example, a single bolus may be administered, several divided doses may be
administered over time or (he dose may be proportionally reduced or
increased as indicated by the exigencies of the therapeutic situation. It
is especially advantageous to formulate paremeral compositions in dosage
unit fimn for ease of administration and uniformity of dosage. Compositions
of the invention may be formulated and administered by intravenous,
intramuscular, or subcutaneous  injection. in some embodiments,
compositions of the invention may be administered subcutaneously or
intramuscularly. 



[0088]In some embodiments a dosage regimen may entail administering repeat
doses, far example, administering a weekly dose. Treatment regimens May
entail a weekly dose for one period of time (for example, for four weeks)
followed by a less frequent "maintenance" dosage reginien (for example,:
One monthly or once bimonthly. Dosage regimens may be adjusted to achieve
the desired therapeutic outcomes. [0089]Methods of fhe invention include
methods for suppressing: AGE-dependeui inflammatory tesponses in humans
comprising administering an effective amount of a pharmaceutical
composition comprising one or more thsion protein of the invention.
[0090]Methods of the invention include methods of inhibiting AGE-mediated
biological activity comprising administering a pharmaceutical composition
comprising one or More fusion -pail:elm of the invention. As discussed
above, AGE has been implicated in a variety of diseases or conditions such
as autoimmtme diseaSes. Autoimmune disorders diseases or Conditions that
may be treated, ameliorated, detected, diagnosed, prognosed or monitored
using the fusion protein Of the invention include but arc not limited to
dermatitis, glomernionephritis, multiple sclerosis,:uveitis ophthalmia,
antoimmune pulmonary inflammation, insulin dependent diabetes mellitus,
autoinumme inflammatory eye, systemic Inpus erythematosus, insulin
resistance, rheumatoid arthritis,_ diabetic retinopathy, and scleroderina,
[0091]Other disorders that may he treated or prevented with the methods of
the invention may he 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 function can be decreased by administration of an agent
that disrupts the interaction between RAGE and a RAGE ligand. 0092]The
increased expression of RAGE is associated with several pathological
states, such as diabetic -vasculopathy, nep kopathy, 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 antylaid 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, amyIM, serum anyloid A and priam-derived 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. 10093]A variety of RAGE bgands, and particularly those of the
SlOOlcalgranulin and Amphoterin (141KGB) families are produced in inflamed
tissues. This observation is true both for 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. Such 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      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. [0094]AGE are atherapeutic target
fa rheumatoid arthritis and other inflammatory diseases, [00951Accordingly,
the RAGE-related disorders that may be treated with an inventive
compositions include, in addition to the autoimmune disorders discussed
above: amyloidoses (Suth as Alzheimer's disease), Crolua's diseaSe, acute
inflammatory diseases (such as sepsis), shock. (e.g., septic shock,
hemorrhagic shock), cardiovascular diseases (e.g., atherosclerosis, stroke,
fragile plaque disorder, angina and restenosis), diabetes (and particularly
cardiovascular diseases in. diabetics), complications of diabetes,
prion-related disorders, cancers, vaseulitis and other vasculitis syndromes
such as necrodzing vastailitides, nephropathdes, retinopathies, and
nettropathies.  



WO 2008/157378PCT/US2008/066956 [0096]The following examples are provided
for illustrative purposes only, and are in no way intended to limit the
scope of the present invention. EXAMPLES [0097]in the Miowing examples,
experiments in mice were pertbrmed with a. fusion protein comprising
extracelltdar domains of mouse RAGE (anainO acid residues 1- 342) fused to
the hinge, 0112 and C1:13 domains of the mouse Itt(324 heavy chain PC
region. The construct was expressed in CEO cells using the GPExml
expression system. The sequence of the mouse RAGE sequence used is provided
in the lb:flowing table. [0098]Table 9 (SEQ ID Nal I) Sequence of mouse
RAGE  1WP)GTAARAW WiCVLS EVOGP OK VairiLS FfranTaR SE EPEGGI VA PG
ATIII?S11,2PQE NPLIGGPSVF REMNSTLIT  VENT.MAIGAV S VAR ILPN ELTASV PNIKV 



T.:71 I PT (NOT GTVTIECA S S PPVS IRVTE PPIC " KDVIJM VSALPIQHQT)  PSCONT
TAR T GS ELL PATG C4TC: S '1P HPTIFSCSFEL AQPPPGVITWI TEDEGPAE.GS II;
LSPIAITCV WNSGKEFECIC 'n./EWT liNaliTTICSFS  GP. P LNLS CKG VDEGTFRCRA
ACEMSWIILDC GLPR RR PINT KDOAPI, FLAP VOEISGLCMJA WDVSEDDPD VNNICYL PA PI
EffickTELNYK P.T.PCK  



t..PKICPPQQLE TICRRGEEVKS ICLLI PriclIC ET APIQ, LIWR EP STAILLI..PC;
LAKDISIIICAL VQ:1; SWF:174NY ERT SKPKGS TITEWLDS.DC-1  'WKS INTG'arr NYR P
!Al< EETRR P OPPEGIQT:IN lirDECrITSC     PCKC PAP EVRTACYPVIII
VRAPO`v-r11,1? SYFITY SKLR  where RAGE signal peptide = plain underline.
RAGE eXtracel Mar domain no underline, Mouse IgG2a. hinge region double
underline, Mouse :1202a CH2 region dash underline. and Mouse IgG2a C113
region = 'sqfilv und,erline, EXAMPLE I [0099]Effect of RAGE thsion proteins
of the invention on streptozotocirt induced diabetes in mice. 



[00100]Streptozotocin induced diabetes in mice is an art recognized model
for diabetes induced retinal changes (see Obrosova 10, Drel VR, Kumagai AK,
Szabo C. Pacher P, Stevens MI. Early diabetes-induced biochemical changes
in the retina: annparison of rat and mouse models. Diaboologia. 2006 Oct:
49(10):2525-33.) [0100]The present experiment involved 5 treatment groups
containing 15 C57B126 mice per group: ) non-diabetic control; 2) diabetic
control containing mice treated with streptozotocin at 45:mg/kg on 5
consecutive days before the study starts to induce diabetes; 3):
streptozotocin treated mice that also received 10 pg/day mRAGE-  IgG2afc
injected IP, 3 injections/week; 4) streptozotocin treated mice that also
received 1001.4day mRAGE-IgG2aFe, injected IF. 3 injections/week; and 5)
streptozotocin treated mice that also received 300 rig/day inRAGE:IgG2aFt
injected IP, 3 injections/week. [0101]During the study, the:mice were
assessed for body weight, blood glucose, nlycohemoglobin (01-1b),
albuminuria, and tactile sensitivity as measure of sensory nerve function.
The mice were sacrificed at the end of the studyand assessed ter retinal
vascular permeability using a fluorescent probe, leukocyte adherence to
retinal capillaries, and NE-KB-regulated protein expression (COX-2, ICAM,
[01021Results From Two Month Long Study [0103]The effects of RAGE-Ig fusion
protein on the development of diabetes- induced alterations in. retinal
physiology and metabolism in C57131/6J mice were studied. The: thsion
protein was administered intraperitoncally at 3 different concentrations
(10 pg. 100og, and 3.00 tig) 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. Nonfasted. blood. glucose levels were 155 *24 mg/di (ineantSD),
358 38, 417 *36,376 *36, and 370 *55 in the 'Non-diabetic control, Diabetic
controLDiabetic 10 og RAGE4g fusion protein, Diabetic 100 on RAGE-Ig fusion
protein, and Diabetic 300 JigRA(3E4g fusion protein groups, respectively. 



[0104]Parameters related, to retinonathy measured in the Short-term studies
were (1) lenkostasis, (2) permeability of endogenous albumin from. retinal
vessels, (3) nitration of retinal:proteins:, and (4) expression of retinal
ICAM and COX-2, [010511. LeakOstasis. [01.061Method's: At2 months of
diabetes, blood was removed from the vaseulature of anesthetized animals by
complete perfusion with PBS via a heart catheter. Animals then were
periesed with fluorescein-coupled Coneanavalin A leetin (20 orziml in PBS;
Vector Laboratories, Burlingame. CA) as described previously (see lloussen
et al.. FASEB J. 2004 Sep;18(12):1450-2). Flat-mounted retinas were imaged
via fluorescence microscopy, and the number of leukocytes adherent to the
vascular wall was counted. [0107]Results: A significant: increase in
leukostasis was demonstrated in mice that had. been diabetic fer 2 months
compared to the nondiabetics (P < 0.05). Leukostasis  was not inhibited in
any of the groups treated with the RAGE-Ig fusion protein (see Figure 1).
[0108]2, Vascular permeability [0109]Methods; At 2 months of diabetes, eyes
were eryosectioned (10 gm), fixed in methanol for 10 min, and washed 4x in
PBS. Each section was incubated in sheep anti-mouse swam albumin (Abeam,
Cambridge MA; AB8940; 1:2000 dilution) for 2 hrs. After washing, sections
were incubated in FTIC-labeled secondary antibody (API 6743; 1:1000
dilution) for 90 Mai. Under fluorescence microscopy, the average amount of
fluorescence was determined in 3 different sites for each of 4 retinal
layers (inner plexiform layer, inner nuclear layer. outer plexitbrm 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 inacb. of the.3.different
Sites within that layer. 



[0110]Results: [01111Diabetes resulted in a significant increase in:the
fluorescence in the no:was:ail:Mr 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 plexiform layer, 2B.inner nuclear, layer,
2C.Outer plexiform layer, 2D outer nuclear layer). To assess albumin in the
inner and outer nuclear layers, we intentionally ineziuted in the thin
space bptween nuclei, so these numbers might not be as strong as those from
the. plexiform layers. Where there were no nuclei to impair our
measurements. [0112]3. Nitration of retinal proteins [0113]Methods; At 2
months of diabetes, retinas were isolated. and homogenized. Dot-blots were
made, blotting 50 mg protein homogenate from. each animal onto
nitrocellulose membrane. Membranes were blocked with milk (5%), washed, and
iminunostained using anti-nitrotyrosine (Upstate Biotechnology, Enc.
#05-233; 1:500 dilution) for 2 hrs, and then stained with secondary
antibody O3io7Rad goat anti-mouse EgG-EIRP conjugate; 1:1000 dilution) for
1. hour. After extensive washing, immunostaining detected by the antibody
was visualized by enhanced. chemilumineseence (ECL, Santa Cruz
Biotechnology, Santa Cruz, CA). Immunostain-dependent .chemilutmitieseence
was recording on film, and the density of  the immunostained dots
quantitated. Results are expressed as a percent of values detected in the
nondiabetie controls. [0114]Results: [0115]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 both oxidative and nitrative,
stress. 011614. Expression of Maria' 1C:AM and COX-2 01171Methods: Retinas
were isolated and sonicated, and the, supernatant used as whole retinal
extract. Samples (50 pg) were .fractionated by SDS-PAGE., electroblotted to
nitrocellucose menibrane, and membranes blocked in Tris-buffered saline
containing 0.02% Tween 20 and 5% nonfat milk. Antibodies for ICAM-1 (1:200
dilution; Santa Cruz Biotechnology) and COX-2 were applied, ft-Mowed by
secondary antibody tbr 1 hour. After washing, results were visualized by
enhanced chemilumineseence. [0118]Results: [0119]Results are shown in
Figure 4, SinceICAM-1..expression on endothelial cells plays a critical
role in adhesion of wbite blood cells to the vessel wall (ieukostasis), we
measured.the effect of diabetes and the therapy on expression of 1CANE-1 in
retina. 'Two months of diabetes.did result in a significant increase in
expression of retinal 1CAM-1. Administration of the RAGE1-Ig fusion protein
resulted in a. dose-dependent decrease in expression of the 'CAM, and the
higheSt dose significantly. inhibited this expression. [0120]Expression
plan inimunostained hand consistent. 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-Ig fusion protein were selected because all have
been !build 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 



[01221inhibition 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 thsion proteins of the invention on long-term streptozotodn induced
diabetes in mice. [01241StreptoZotoein induced diabetes in mice is an
artreeognized model for diabetes induced retinal changes (see ObrosovaDrel
\TR, Kumagai AK, Szabo C, Pacher P, Stevens MI. Early diabetes-induced
biochemical changes in the retina: comparison of rat and mouse models.
Diobetologia. 2006 Oct: 490.0):2525-33.) 101951The long term studies
involved. 5 treatment groups containing 25 C57B116 mice per group: 1.)
non-diabetic control; 2) diabetic control. containing mice treated with
streptozotocin at 4511.1g/14g on 5 consecutive days befine the study starts
to induee diabetes; 3) streptozotoein treated mice that also received 10
p.g/day mRAGEIgG2aFc infected IP, 3 injections/week; 4) streptozolocin
treated mice that also received 100 ugiday paRAGE-IgG2aFe injected J.P, 3
injections/week; and 5) streptOzotottin treated mice that also received.
300 pgiday MRAGE-Ig.,G2aFe injected IP, 3 injections/week. [0126]During the
study, the mice were assessed for body weight, blood glucose, 



glyeohemoglobin (Glib), allyaminaria, and tactile sensitivity as measure of
sensory nerve thnetion. The mice were sacrificed at the end of the study
and asseased thr quantitative histopathology and neurodegeneratioo ill the
retina. [0127]Parameters related to retinopathy measured in the long-term
study were (1) acellular capillaries, (2) pericyte ghosts, and (3) ganglion
cells. As a marker of peripheral neuropatiry, 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 lonnalin, and one retina from each animal was
isolated, washed in running water overnight, and digested for 2 hrs in
crude trypsin. solution as we have reported previously. The retinal
vasculatore 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. heinatoxylin and. periodic acid-- Schiff,
dehydrated and .coverslipped. Degenerate @cellular) capillaries were
quantitated in 6-7 field areas corresponding to the mid,retina (200X.
magnification) in a masked manner. Acelhilar capillaries were identified as
capillary-sized vessel tubes having no nuclei anywhere along their length,
and were reported per square millimeter of retinal. area. ?env* ghosts were
estimated from the prevalence of protruding "bumps" in the capillary
basement membranes from whidh pericytes had disappeared. At least 1,000
capillary cells (endothelial cells and perie.ytes) in 5 field areas in the
mid-retina (400X magnification) in a masked manner were examined. Ghosts on
any already acelhdar vessel were excluded. [0130]To study the effects of
diabetes on retinal neurodegeneratiom cells in the ganglion cell layer
were, counted. Formal-in-fixed eyes were embedded in paraffin, sectioned
sagittalby through. the retina,. 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)"All doses.of the RAGE-Ig fusion
protein significantly inhibited this capillary degeneration, without having
any effect on the severity of hyperglycemia. Diabetes also tended to
increase pericyte 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 C5713116 mice
compared to diabetic rats or larget 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 RAGE-Ig fusion protein on perieyte loss
in these mice. [0132]Diabetes did not induce a decrease in the number of
cells in the retinal 



ganglion cell layer c, neurodegeneration) in these C57BI/6 mice. This
finding was consistent with a. prior study of this mouse model. In the
absence of an effect of  diabetes on the retinal neurodegenerafion, we are
unable to assess whether or not the inhibitor would have had an effect on
the neurodegenetation. [0133]Sensitivity to light. touch (a marker of
peripheral neuropathy). pl 34]Patients with diabetic neuropathy may exhibit
a variety of aberrant sensations including spontaneous pain, pain evoked by
light touch and hyperalgesia. There is accumulating data that diabetic
rodents reproduce this ksperalgesia tind develop a. tactile allodyrda
hrodent:4, this is measured as the paw tactile response threshold.
[0135]Methods: Mice (8 mos diabetes) were transferred to a testing cage
with a wire mesh bottom and allowed to acclimatize for 10 to 15 inn. Von
Frey filaments were used to determine the 50% mechanical, withdrawal
threshold for foot withdrawal. A series of filaments with logarithinically
increasing stiffness, starting with one that had a buckling weight of 0.5
g, 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 continual until four
measurements had been made idler on initial change in the. behavior or
until five consecutive negative ((, g) or tour consecutive positive (GA g)
responses had. occurred. The resulting sequence of positive and negative
scores was used to calculate the 50% withdrawal response threshold.
[0136]Results: Diabetes significantlyincreased 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 areach dose of
the sRAGE-Ig fusion protein. 



01.37]Retincipathy: The studies.conducted using the RAGE-4g fusion. protein
were conducted for 2 durations of diabetes: (I) long-term (I 0 mo) studies
to assess the effect of the therapy on long-term .histopathology of
diabetic retinopatby that develops in mice, and (2) 2-3 mo studies to
assess physiologic and molecular effects of the therapy that presumably
underlie the effects on lung-term histopathology. The physiologic and
molecular endpoints studied with respect to effects of the RAGE-1g fusion
protein were selected because all have been found in other studies to be
associated with (and likely causally related to) the development of the
early  (degenerative) stages of diabetic retinopathy, Al! three doses of
the therapy clearly and significantly inhibited the diabetes-induced
degeneration of the retinal vasculature. 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 (nonproliferativ0 slimes of diabetic
retinopathy still are defined based on vascular pathology (vascular
nonperfusion and degeneration, and increased permeability). E01381The
effect of the therapy on the measured molecular and physiologic endpoints
in retinas lioni diabetic mice was mixed. inhibition 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 leukostasis. The lack of effect of the therapy on leukostasis is
stuprising in that another group recently reported that their sRAGE did
inhibit the increase in I enkostasis in diabetes. Evidence that we have
generated since the start of our studies using the RA(3E-IQ, fusion protein
(Diabetes 57;1387-93, 2008), however, indicates that effects of a drug
therapy on retinal lenkostasis 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 lcukostasis in no way diminishes the
significance of the observed affects of the drug. [0139]Suiprisingly, there
appeared to be a dose effect of the drug with tespedt to expression of
ICAM-1 and nhration of proteins in retinas from the diabetic animals,
whereas this dose effect was not apparent on retinal capillary permeability
tint] degeneralion. This would seem M suggest that neither ICAM nor
nitration are involved in the retinal vascular defects in diabetes,
although we have data using ICAIY.1-1 knockout animals that argues against
this conclusion. [01401It is clear that the drug did get to the retina, did
exert 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 g]ycation entipmducts (AGEs) and
interaction of thew AGEs with RAGE induce oxidative stress, upregulate
NP-kB and various NIF-kB-mediated prointlammatory genes in the nerves, and
exaggeratemeumlogical dystbnction, 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
nemopathy, 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.
[0143]Immunization of susceptible strains of mice with type II collag,en,
the major component ofjoint cartilage, induces a progressive, inflammatory
arthritis (Wooley et al. Journal ql Experimental 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 (Wonky, ?Iferhoci:c in Enzymology 1988:
1.62:361-373). Illistopathology of affected joints reveals synovitis,
parmua formation, and cartilage and bone erosion, which may also be
represented by an index. Immunological laboratory findings include high
antibody levels to type II collagen, and hypergainmaglObulinemia. This
model is now well established tbr testing at inuminOtherapeutic approaches
to joint disease (Staines et al. British Jownal cfRileutnatoto,01994.;
3.3(9):798-807), and has been successfully employed for the study of both
biological and pharmacological. agents for the treatment-of rheumatoid
arthritis (RA) (Wooley et al. Arthritis Rheum1923; 36:005-1314, and Wooley
et al. Journal qllinmuhology 1993: 151:6602-6607). [0144]Antagonism of the
RAGE receptor is recounized as a potential therapeutic 



target in RA. Blockade of RAGE in mice with Collagen-induced-arthritis
resulted in the suppression of the clinical and histologic evidence-of
arthritis, and disease amelioratiOn was asSociated with a reduction in The
levels of TNFa, IL-6, and matrix metalloproteinases MMP-3, MMP-9 and MMP-13
in arthritic paw tissue (Hofmann et al. Genes lmmun 2002; 3(3)123-135).
This indicates that the collagen induced arthritis is sensitive to RAGE
targeted therapy. [01451This experiment will evaluate the influence of
RAGE-Ig fusion protein on CIA at three doses administered from the time of
inumunzation with type II collagen. The Study, &Sian i.s shown in Figure 7.










