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RAGE FUSI ON PROTEI NS, FORMULATI ONS, AND METHODS OF USE
THERECF CROSS REFERENCE TO RELATED APPLI CATI ONS The
wonrewanezoappl i cation clains priority under 35 BCEUS2007/010125
119(e) from U. S. Provisional Patent Application Serial
No. 60/798, 455, filed May 5, 2006. The discl osure of
U.S. Provisional Patent Application 60/798,455 is
hereby incorporated by reference in its entirety
herein. FIELD OF THE | NVENTI ON The present invention
relates to regulation of the Receptor for Advanced
G ycated End roductsBéiRAGE). More particularly, the
pr esenRAGE, FRISION BROTEDNNS, FORMVLABI@NSs AApri si ng

a RACE pol ypephi j uch fusion
proteins and fyﬁpﬁggyﬁm@f usi on
proteins, and the use of such RACE fusion proteins for
| ncuba &S —OT S Wt al- g0
r €khdl firssend apysiivatidy oRims pgbyitainden3 amgsmx i §dg1:j§(émfr@1ﬁgl. S.
.am rQups .on.prqtei t r arJ uct s, er
Provifiopl PAFE ARRIGEIEH Sl DS i Bec ay S ot
disclddaRy i alS. PRsvisiansl Pateds s\ﬂ/giﬁakﬁdigsmmms’s DeHeréPinRbipordted
form conpl exes known as Advanced d ycation End

by refsreiiegdR &s endEY) hereirt or s which pronote formation of
AGEs include del ayed protein turnover {e.g. as in
anyl oi doses), accunul ati on of macronol ecul es havi ng
hi gh |ysi ne contEELD QiTHEJNVENEBION| ucose | evel s

27 s AR Ak BB P By A"

Glycated Eadyrodacts{RAGIDr Momqlartdtivhayly; tmppriesett iimvesition describes

. i d w.th_d t.es..and .normal .agpng, . AGES .
fusiof RS bGaltibg e {AGE AT PR E B Rar S Pireit S
proteins aaf famulaiomwiaagi R\GRficti @ppragsias, add divd ikl dfaluck RIAGE

. of the mcrovasculature, s Ih scle cells,
fusion proteygs gr teeafrpent 05%{:15{}?36%@815%&%%0 eptor for

Advanced d ycat ed Endproducts (RAGE) is a nenber of
the inmmunogl obulin supergene fanmly of nolecules. The

extracel lular (N-ter & QD of RAGE i ncl udes

t Hh@8hakiBH SR e B bl Npid %Eﬁahsgeséuggﬁereémg\sﬂ%ﬁ@;&zﬁz};aﬁc
type domain fol l owed by two C-typ€ (constant) dormalns
glycatipp apé pxigatien of aming grpupCprepmoteing o H@o8madod adduge 2Pver

time, ﬁ‘f@mﬁtcts“ﬂn@ErgOQdﬁﬁionQ§¥EqHJa¥gements, dehydrations, and cross-linking °

with other proteins to form complexes known as Advanced Glycation End Products

(AGEs). Factors which promote formation of AGEs include delayed protein turnover
(e.g. as in amyloidoses), accumulation of macromolecules having high lysine content,
and high blood glucose levels (e.g. as in diabetes) (Hori et al., J. Biol. Chem. 270:
25752-761, (1995)). AGEs have been implicated in a variety of disorders including
complications associated with diabetes and normal aging.

AGEs display specific and saturable binding to cell surface receptors on monocytes,
macrophages, endothelial cells of the microvasculature, smooth muscle cells,
mesengial cells, and neurons. The Receptor for Advanced Glycated Endproducts
(RAGE) is a member of the immunoglobulin supergene family of molecules. The

extracellular (N-terminal) domain of RAGE includes three immunoglobulin-type
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96# 194 (1997)). A single transnmenbrane spanning
domain and a short, highly charged cytosolic tail
wo odozase3vhe extracel | ul ar domain. The N-term nBECT/US2007/010125

extracel lul ar domain can be isolated by proteolysis of
RAGE or by nol ecul ar bi ol ogi cal approaches to generate
sol ubl e RAGE (sRAGE) conprised of the V and C domai ns.
RAGE is expressed on multiple cell types including

| eukocytes, neurons, mcroglial cells and vascul ar

RAdat ve v‘aﬁﬁbl@ tyibe d hﬁﬁﬂ flovAdd bytwECAYpe (doRBtant) d
reg10270 257%2 761 ?)%e 0 ncreaseygl Ieve:yg GI% omams

(Neepsr gpak.ofy dioli ﬁfhargr ﬁ@ %1|4§%§ré§0Q‘Sérﬂ980ac$f‘é¥nlét etgl., CZV‘C (Suppl )
964194 g@wh”)&%’%ﬁgre %nddmb Z ﬁ %8%?%):1 mﬁ%}ﬁ?@ ighly

beti’c retina, vascu ney (Sc
Chargadl cytgolis tilMoHow the qm@en@m demg%)'g‘he themrdah cntnaqablular

s PRI CATAU AR ) SO RN AL

approdehvesrte gehergrmdduble RIALHE (R AGHE) oonhpheetrhoi(thb)\/ amECummmns.

(R i Srbigs el gDl RPTTrILbrS iR (yRO G, neurons,

micro@hbgééimtﬂnﬂl’iraﬁcaﬁiﬂ eylhoth@amla ;gramy let ki, ST Beol( Ok,

27023 B2 LRBT Ingepaactiels o6 RAoh 27 e Soane o agnagssucs
(Schl%ﬁé@% /s r@'ﬁﬁ:tlnvesﬁ @@9&%56& %ﬁ@%) aﬁ@'ﬂ@&@b&fﬂetma

Scand. J. | munol 005):" Schmi dt et al

ascufgipre and kidpey (sfbmcy@gagszgame@# 1R HOO (1395)>Am J.
P% Il@hmo]'lqg %}1&3’3 otifer Qofr%ggﬁ%s) canfHiRg k@&r@&o?ﬁﬂm@ ch

granu oi d
RAGEémw;»rmulhple ﬂhystrm@)ly and dtrantpmityedwwsc bganisintladingeen

sy SR (AP ERIAES T RINS bl iyl BT b
(AGBsy,amqatﬁr@ﬂﬂﬁmﬁrwﬂymnbmdﬂtﬂé oglgeafulicfaiiBl, &ﬁ;oxymethyl

NS o S8 CPuSHELD o PSSR Py 0 e,

.11iraf :
59:1 1gg ﬂlz%g@b%bhaw@u 419 MNFaA@M}é@h @lzﬁd 1233 @@@hpq(okkora

2001)). For exa e, in many
et al Sy dabuironnsb. W19 REE: et i odrider davest M G205
(200124198&4 W& 3L 4SS S PMbF*héthilst?_ Ebﬁ in activation
f the free'radical sensitive tran crr%tlon factor
NAKBdingraf ligaedsantch\aatAGEs, (ﬁl OR¥sakgBamdiy Pednedoiyhe GAL (IN°-

such thec krnle TFa Further re,
Carb AR bRTN BhE Hobfietiip RAGE frd el shevii iy 6%
expresﬁen efaedrietyufesat ke HiteRstiohs ma§ k}wﬁﬂﬁitiatmsl Qfial
idativ stress anak et. al

ol ,
transdjigtion apigig Angl es})? rﬂr@%# ygsér%gﬁgna%r& Bikileh

phospiRiryiafiEmtaal (B hdtRatiBRYS B Mﬁbﬁﬁn&m thedtbr dMBflammatory

f eedback | oop initiated b‘\; and bi ndi ng. ’
signaling, NF-kB (Yeh et al., Diabetes, 50:1495-1504 (2001)). For example, in many

cell types, interaction between RAGE and its ligands can generate oxidative stress,
which thereby results in activation of the free radical sensitive transcription factor NF-
kB, and the activation of NF-kB regulated genes, such as the cytokines IL-1 and
TNF-a. Furthermore, RAGE expression is upregulated via NF-xB and shows

increased expression at sites of inflammation or oxidative stress (Tanaka et al., J.
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Activation of RAGE in different tissues and organs can

|l ead to a nunber of pathophysi ol ogi cal consequences.
WORABE 151882 been inplicated in a variety of condP€T/08207/010125

i ncluding: acute and chronic inflanmmuation (Hof mann et

al, Cell 97:889- 901 (1999)), the devel opnent of

di abetic late conplications such as increased vascul ar

perneability (Wautier et al, J. din. Invest.,

97:238-243 (1995)), nephropathy (Teillet et al., J.

Biol. 8Rem3@55: 24823700 {00041 a‘hﬁé% efsa&Qﬂhé and often detnmental

art eri oscl erosi s gVI assara al, The Fi nnish Mdi cal
spiralgyay he jughedprepositixg feedpck 1002 @Wﬁ@%&'ﬁ‘l&@é%}(}mg -and

r eA dRRRiBh Y RABERA Hﬁ?er@ﬁt tﬁlaues%ﬁhﬁé&ﬂs%h%ad‘li% HRIEE 6f

(1999)). RACGE has also been inplicated in Al zheiner's
pathoghzwalogiqaleenseruerices. Nat\Gitehasdgznéaplieged (19 9aiigty oind

condi'ﬂgfxé H{EE’J%J&%V@% W%M&aé Mﬁiﬁh e%z abelz 97:889-

901 (é%ﬂﬁ)};she dnve)éprm(ﬁ)falgm:ehc iatapqmgphmnqmissudt asnmx:x:eascd e
vascufh dBrey By CWERAGRr a7 T PR o s S B SRr
nephﬁigagi?l g mll%ﬁéfncgt& oekn Soc.Vegdrol, at 1\#48891!49'78@00031 t
aﬂeﬂgngVOa‘Sr(Xﬁ%s‘i‘fﬁ %F@Z@%%ﬂb&%@w% ﬁm

Med.CH8:919-226 |(Yo96)N RinQirétiipatly (RAEmENSUIN BliaFdea1a, 42:603-607
contri bute to any unwanted acute phenotype (Liliensiek

(19999)-aRAGE has also beén,waplicated in Adgheimsyy s@m@g@@ an et al., Nature,
382: s%zt@ﬂoalgésﬁgmm RuRR: AlvaBRHSha b 4ok (1480 L, RAGe

down-regul ate the pathophysiol ogi cal "changes
405: WZOQBBM by excessive concentrations of AGEs and

Ot &b J?’%ﬁ%bﬁ&%%&ﬂféss@%( of RASH B BL 4 gf)ﬁ'gntﬂfle@ﬂgsﬁergfé%ﬁ

[ ga ons associ at e
multipleGlvense ldmm rdoéezls db‘k@Entws bet appatactche Seénilall to MAGE!

SRAGE) .1 S ectively anta ethebndln
develg e o1 e FE B AEO ke et o oo
phen@?!bé dulggeskt)migetgatadmmmtaa iﬁil play ‘fdlrtltﬂ@flh ldaeaseRpatislof P When

. ort. to eut L ca uset u or one Oor nore
stimulpted chpopica lfrms@l bitipr PERAGE doRspt EBPEE IR FORTIEBIEIB dHYs
unwanf&t acaid ﬁ%@tﬁfé (LheenbieR Gk ag LiciCEsveaNth 13t Tea1-50 (2004))

physi ol ogi cal gands to the RACE receptor where the

coryREMIIFAg b @%?ﬂfé%loéogwd ﬂm%%ﬁ@ may down-regulate
RS, AP BBty LU B
and %WMG& legands. Bbfeecprcmhmdmg\/émmoaemy ligendsitb WA GE,
symﬂt&n@ adsdk ia‘teédywnh RAGE-mediated disorders may be reduced. Soluble
RAGE (sRAGE) is able to effectively antagonize the binding of RAGE ligands to

RAGE. However, sSRAGE can have a half-life when administered in vivo that may be

too short to be therapeutically useful for one or more disorders. Thus, there is a need
to develop compounds that antagonize the binding of AGEs and other physiological
ligands to the RAGE receptor where the compound has a desireable pharmacokinetic

profile.
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of ways. Enbodi nments of the present invention may

conprise a RAGE fusion protein conprising a RAGE
w@oiogpasv: de |inked to a second, non- RAGE pol ypepusme7/010125

In one enbodi nent, the RACGE fusion protein conprises a

RACE |igand binding site. The RACGE fusion protein my

further conprise a RAGE pol ypeptide directly linked to

a pol ypeptide conprising the CH2 domain of an

i mmunogl obulin, or a portion of the CH2 domain. In

certain enbodi nents, the RAGE fusion protein conprises

an am no acid sequence _as set forth in SEQID NGO 56

or SEQ ID NO 57, or aSEMMARYE at | east 70% 75%
808 bBB e ?soo@thg}?‘pﬁsel?tﬁh{‘berg ol cothiis %Aé%%glgﬁ?}étgﬂls and
t hereto. Il—lor N sone aoglrrens equec

methgds ¢f61§$ttg_ 9@YWpiratentsi cltie nrcseSEQVBmldxnna'Q@e@ml@E@dl 1D aN@riety
of withy SRR PSSR Rliom hidyl Ratiss 3k AGE ok protein
comprmngﬁ RAGE pslypeptigy lisded ta asetdigd non-RAAGE polypAplide. In one
I n one. enbodi.nen d rls

ennibd R SRR st BB GRtires SRA GRS b pioa ot
RAGEafuma@irmaﬁ; mbi) fﬁ&fﬂlﬁer%ﬁ@@isaﬁmtAGEfiﬁlﬁéﬁﬁd@ airwgpnmdsa toa

HSES&RPﬁEH dlng Slt? The nmet hod ma ty
polyRegfigly FRBPHFREL & Cu2 @Hb pepelobylag oF ¢ Pegiop of the

Cx2 @6th¥iBe Plnl etafiPSRbodkdetst R Isk@admi%hrprsﬂ‘enﬁébmpnses an amino
i mmunogl obulin or a portlon of the CH2 domain. In

acid geguengerpssbRathianiEQ IO Rieer PES) IBhNY: 57 epie sasiipRests
least am%a %%‘2 séﬁo%sgg %9/9 BoRDesE 7L rdsh/r i} 955@%&&1%\9 therBto.

a sequénce ‘at [‘east 70% /5%
For eaemeples Bv/som@e/mb%%er@sa Hyse@rspce 98Bt R0% Sdantidelrto iSELQ ID NO:

s6 o I O8] SRt P RRHR PEPRADRE! 36 REFHSNG: 57

withcﬁﬂthm@ftemEal %yhmeseqctjfg::ﬁ] gf SEQ II DeNOi hSS or SEQID
bt AV S doroTien s M e RASEE fusionas

protedi) dincaEp@sh ddimeat the méthedédigrises BidngeRWG R foNpestidian a

npri se adm ni sterlng a.

secor@@%#ﬁm%r&@@??%%@%@%ﬁt theBéteF salypertdre

compiises 8 RIA GENEah@ BRREAS L) THRYmEMBR hha%ﬁccﬁnﬁﬁ@ﬁ Hki$d SRAGE
protein of the present invention in phar maceutical |y

polypeptidp dHBFiLY tom p@lérpemﬁledaonmnse}aotba |%rﬁc§nam eEapr esent
1mmﬁ1§3é%ﬁdlﬁrbraal puRtiBh OF tﬂé(ﬁ,zf f? Srikihaih QB%aik %H%E%EE&&? 8he RAGE

' yophilized 'm xture of yopr ot ect ant usi on
fusioppreteincompriseb @h fagrino E@d sequampt o5 sitfotkint §EQ ID NO: 56 or

SEQEPA98! 57 Ur% seblenddlaF IS 700V 74! §6%,BY0.COBR! b3S, 86%, 97%,
98%, or 99% identical thereto. For example, in some embodiments, a sequence at
least 90% identical to SEQ ID NO: 56 or SEQ ID NO: 57 comprises the sequence of
SEQ ID NO: 56 or SEQ ID NO: 57 without the C-terminal lysine.

In other embodiments, the present invention may comprise methods and
compositions for treating a RAGE-mediated disorder in a subject. The method may
comprise administering a RAGE fusion protein of the present invention to the subject.
The composition may comprise a RAGE fusion protein of the present invention in a

pharmaceutically acceptable carrier.
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stabl e reconstituted fornmulation conprising a RAGE
fusion protein in an anount of at |east 50 ng/nL, and
w@2ai7hsmsnt , where the reconstituted fornul ati oPCTES2007/010125
been prepared froma |yophilized m xture of the RAGE
fusion protein and a | yoprotectant. Enbodi nents of the
present invention nmay al so conprise articles of
manufacture. In certain enbodi nents, the articles of
manuf acture may conprise a container which holds a

f OfBth @lehOdGRSRS, t8d P@sdht hweﬁmﬂ ﬁl&?ﬁro'aﬁfég fhiaaiions
protein. The article of manufacture rmé al so conpri se

comprising 1 biopbiized rixpuse oha yapuetesignt ARAGEFhsipn zwem, and

bufféroﬁ:gpé)?irﬁﬁg Wckhafh éjhﬁdrﬂtﬂfénts! fﬁe?ﬁ'&%ﬁt TR ﬂ?xﬁ&%omtp?ﬁe a
esent invention SO conprise nethods fo

stablp r@:pastltn@dat’osmdbtlm pempnsin'gtaLRAGEf fusion [padteomingn an@AEBST at

T L R T P
fromlaﬂﬁplhummlmmceﬂtne KRG fhgiop pajteintandta ldepr@tdﬂ:tdﬂﬂ.e nt

at the f usj on rot ein concentratl the
BWW%‘af 'EAPﬁ?ﬁeﬁ’t ny ﬁ“ @ Py PE&&“@@SWWLCS

manﬁwm& €n deﬂaﬁr&nlﬁiﬂiﬂx@hﬁeﬂfe arfid1€s HBhhfcacaYe ﬁl@ﬂf]@bhﬁaﬁse a
t.he steps of oph|I|Z|ngamxture conprising a RAGE
contFipgy whic heldéu ogRBlation gemPEEwed lgphi Hé%ﬁRAé? sion protein.

The Mlew&tr%hﬁi&ma}ﬁsly 516 @Bt s RAcidi by RRBhI S he

m xture in a | uent. There are various advant ages
lyophifized Wuiﬁéloaﬁl&ﬁﬂlé@w th particul ar enbodi ments of

the, HhESERBodiRLARL ﬂf%ﬁnreéeﬂt ARenESPRd 'a?s%tcorrgad}g e RAFRods for

f usi on prot el ns Of t he present I nve tl on
prepanistgd sﬂabbamqlsstuam @m@moadrﬁanﬁéﬁa f@dloncprateyu b]rxmn

embéélﬁ'leh%st Hl% mRé%ﬁ%d S' o :xsg géo;ﬁ?tn%il{x% Q%«?ﬁdﬁﬁ%&# mlxwg a

i nvention may eXRPBi L i
RAQGH fisivdprotein m&t £ hydpretﬁbltadt inendifuent h&hlﬂéﬁ&hé RAGE fusion

roteins of th rese ent nds
protdih Ehyiisninion iribe FrrormBrucLioRulSRa e lets? sp e, SR
exantiplé,i0 Fak @mbbdﬁﬂtﬁit tﬁ}é rhdtR6d ﬁﬁy\&b ridé e Aadgs 3T 1ypHilizing a

hysi ol ogi cal RAGE | | gands, the GE fusion protelns

mlxtgfe qomeprisingseRAGH \ﬁeﬁwla BiPteR g @ lyeprgtesting amionnt of 2
lyopwtélgélﬁ,garg reESSLROR AR Iy GRS Al RixRAE N 2 WRBESDY

providing a neans to amel i orate RAGEmedi at ed di seases.
Al Tberetahe vRICE adysiiggepihat way be essociatedowith particular

emb#)&né%ms ' sOft i H{’&l\ﬁogqu bile Q]%%B?ﬁ%ﬂ%&&%@??ﬁﬁgh groteins

I'n ‘'one exanpl e enb
of thp potsentrinmentionemayl e megatelicdlly ytabbmhx:ml ddminrstered bmia subjpct.

ature t 0 ntial I at vascul e
atso 1 R EBR H RO sy PR Tl S FRA B8 i Bl SRRy
bmdﬂfgdbfiRmﬁE lighdds. In certain embodlments, the RAGE fusmn proteins of the

present invention bind to RAGE ligands with affinities in the high nanomolar to low

micromolar range. By binding with high affinity to physiological RAGE ligands, the
RAGE fusion proteins of the present invention may be used to inhibit binding of
endogenous ligands to RAGE, thereby providing a means to ameliorate RAGE-
mediated diseases.

Also, the RAGE fusion proteins of the present invention may be provided in
protein or nucleic acid form. In one example embodiment, the RAGE fusion protein

may be administered systemically and remain in the vasculature to potentially treat
5
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RAGE fusion protein may be adm nistered locally to

treat di seases where RAGE |igands contribute to the
wQaionoswey of the disease. Alternatively, a nuedEUS2007/010125

acid construct encoding the RAGE fusion protein may be

delivered to a site by the use of an appropriate

carrier such as a virus, or as a naked DNA, where

transient | ocal expression may locally inhibit the

i nteraction between RAGE |igands and receptors. Thus,

vascul&dc[[iséﬁssi hatiated impartthy RAGEI hnaino(lmr gxampb mﬁmdémbh‘e the
f usj on

tein tered e nt
RAGE fisioarieny sy be SQinineral PruiReEe d8raft shsPERmRre
ligand# 85 tbaleas ik ﬁeﬁh@logﬁ 6O digdake. DNR):maﬂihﬁ&ﬁa ﬁmﬁelc acid
addi tional features of the i nve

constries¢pdiaa s AR E¥EPT PTqteingig) b %3 Beéir@t%mf ‘Wg’f’ ysRet
an apﬂé{éeﬁga?% Latfie &di’iois é\hﬁlst sldaé i‘néﬂ&eﬁ PRA|, whdtd @ahsicht IGeal

S set forth in the lowi ng clai ns, description
expresaivah thivylaceBy inbfileit thwe?mqswnu et SEokigandp and receptors.
pr, r
s, SRR RO A Pl R TR B 8,
adrnmisfea'edl) moWMm@nmfﬁgag@swmre theeRAGE Eysion protein is

Lnvention W | nore apparent with reference to
adminjstered gy FBWOWI?%%)' FIG 1 shows various RAGE

S PReneesidaishal featineas Ribevanteowlzoh edll ba dawcibed hawinafier.

s SRR s TR i S B P BB s
forth dfa WP IIBAEE; cland, GRQipidMNGd Ryuréd aririhvintian idcapabikeaioter

human RAGE V\/lthout t he si %nal sequence of am no
embocbéif"ﬂ@ and pPbeipg practieed asre@rmgdhgyt igVanqys Waysno aci d
sequence for human RAGE without the si gnal sequence of
am no acids 1-23; Panel C SE ID NO 4, the am no
aci d sequeriialh S BRALY , the am no

ag) g 3¢ ?é‘e'x‘ﬁp'gse a8 ec@’ﬂﬁf‘ cﬁ)%ﬁ%e%f %9 g}egeﬂﬁn%&ﬂﬁl w111 become

sequence o 0 acl
more appanmtamﬂdmfaqnmtoeh@folluwmg f@ﬁﬁi@E wi t hout the si gnal

S am n - Panel
TR 3o gk VAR R AR Sl en 3 FlnaPicRE SRlfoed'm
accorddhiEs maﬁ&%na%Eanbadh@ntBofm paésxemfr insteticaniPaaehaj SEQ ID
sequence c risin e Gk . SEQ | D
NO: Ingke hina oL T ARTPT PO BT St R RING 7 GBS PR
acid s ce REQuNnRNOA GEDwithButttht 8ighal fq Ncﬁdérdflaﬁﬁho fatialg mea;
t he V-domain of hurran RAGE, SE

Panckii $BO4B 08 &6 FEUNY 871 SRARRACE 9 AR yithott the
signal sequence of amino acids 1-23; Panel C, SEQ ID NO: 4, the amino acid

=

sequence of human sRAGE; SEQ ID NO: 5, the amino acid sequence of human
sRAGE without the signal sequence of amino acids 1-22, and SEQ ID NO: 6, the
amino acid sequence of human sRAGE without the signal sequence of amino acids 1-
23; Panel D, SEQ ID NO: 7, an amino acid sequence comprising the V-domain of
human RAGE; SEQ ID NO: 8, an alternate amino acid sequence comprising the V-
domain of human RAGE; SEQ ID NO: 9, an N-terminal fragment of the V-domain of
human RAGE; SEQ ID NO: 10, an alternate N-terminal fragment of the V-domain of
human RAGE; SEQ ID NO: 11, the amino acid sequence for amino acids 124-221 of

human RAGE; SEQ ID NO: 12, the amino acid sequence for amino acids 227-317 of
6
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human RAGE; SEQ IDNO 12, the amino acid sequence for
am no acids 227-317 of human RAGE;, SEQ ID NO 13, the
w@pdiona3ee: d sequence for am no acids 23-123 of PaOS2907/010125

RAGE; Panel E, SEQ ID NO 14, the ami no acid sequence

for am no acids 24-123 of human RAGE; SEQ | DNO 15,

the am no acid sequence for am no acids 23-136 of

human RAGE; SEQ IDNO 16,. the amino acid sequence for

am no aci ds 24-136 of human RAGE; SEQ ID NG 17, the
humarBRAGE; SEQ IDYUETS; 8hé animtcidsagiedss £3-aBifo efidh@8€A3 of

homan G 2Ans B. ST A BaREIcl GRS R IFgics
24-123t BEn@RLA RA@?EdSEQQDeN@e 15,0he aMiif®adl iséguende Zrlandibo acids

RAGE; !
23 130 o RAG SR T2 NP: Foth SRAREIO QB DR S0 o

24- 13<f3§x§5§ru;'zj;O mﬁéﬁfﬁﬁd ID"K@T 17 StﬁQathé\'%ld%équécé e&oa[iﬂm%@ﬁs

athird
23-226 of bunlen®AGE;] ﬁE@rlD ]SQQI E,Dhm@mgq acig Sﬁ@l@ﬂﬂpﬁ fm@a_:mo acids

24- Zzenggﬁ‘q‘%ﬁ%ng PERiLF, S ID ROy PI’P?L'%Q B TN 5%,

aminoRNA 286281 nfjhinan RAGGSEQIIRANQC 26sthe and® acid geBrRace for

m‘noﬁéhcéﬁzgﬁzggA Eﬁ %W%%d?ng ﬁArmnqéﬁég&éﬁl Jaker;

SEQ EUIN@ 2%, 236conarRIA GEQhicbidNGin 2keISE @ HD ND 1123, auhiad RAGE

d P S
mterdﬁmam gﬂ%%ﬁ& %'iNé‘ ggq%féw?@‘e%bﬁ lﬁég&iﬁ D‘&Nb(l)‘kﬁé’a“e‘ G,
SEQ PRI 1S, QfNAléH@JmﬁgﬁlmﬁEQA@ MRS aciBNA-168¢ SEQID NO: 26,
portion of the human CH3 domai ns_of _hu I gG
DNA S ding haman GAGH e atide 295 AR RONC: Ads BRA and
enco%encodl 3 Wdé 9—@361:’?91%111 Sﬁw NON@sg, Hinaa

dohmi ns of human

encodinghuBEQRATGRI@minpacidh 1@&%@1@@15@ IPeHQe RPN engpding p

a3 i DUEED 25, e Sk 0 il e

sequehEé fdi'4he @HE iahtl IC,BAIBMaing ef ldonai TgG;iSHQ i[D Nai3o DNA SEQ

encodip RERELH BF BIEFS o BN ot oL AT AL B 5 AR O

40, art Qi i@ BéqiRnéLor @wcﬁn aﬂich eHmdberaermshuhm Igg [Hanetld,

toformpyrolutamc D t
SEQ RN S RPN iRERGE LT PIHER 2l U rarine 8f BHORARES
SEQ PN X186t a&h%&@t’i@n@@ 68k Y2 ®mdiher hhltnaﬁ [lg(B;JSEQ D
has cycllzedtoformp | utam c acid, SE If)
NO: 4 an|aming aeid sqpecaif Jiaspain of hpman QEQ

44, a t @& Gintt egll"ﬂn%m SEE i WG 4, tl‘iJ‘ﬁmno acid

ﬁterm nus nas cyc

sequence of human sRAGE thhout the signal sequence of amino acids 1-23 where
the glutamine residue at the N-terminus has cyclized to form pyroglutamic acid, SEQ
ID NO: 46, an alternate amino acid sequence comprising the V-domain of hurnan
sRAGE where the glutamine residue at the N-terminus has cyclized to form
pyroglutamic acid, SEQ ID NO: 47, an alternate N-terminal fragment of the V-
domain of human RAGE where the glutamine residue at the N-terminus has cyclized
to form pyroglutamic acid, SEQ ID NO: 48, the amino acid sequence for amino acids
24-123 of human RAGE where the glutamine residue at the N-terminus has cyclized

to form pyroglutamic acid; Panel L, SEQ ID NO: 49, the amino acid sequence for
7
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to formpyroglutam c acid, SEQ ID NO 48, the am no
aci d sequence for am no acids 24-123 of human RACE
wok@rae3wshe gl utam ne resi due at the N-term nusPeEES2007/010125

cyclized to form pyroglutam c acid; Panel L, SEQID

NO 49, the amino acid sequence foram no acids 24-136

of human RAGE where the glutam ne residue at the

N-term nus has cyclized to form pyroglutam c acid, SEQ

HD NO 50, the ami no acid sequence for am no acids
ammaﬁmag§40[f36mmmh&ettﬁ€glﬂkdﬂuﬁ@ré‘§dﬁ@:&ltHéJN-@hnmus

the N-term nus has cyclized to form p%érogl utam c acid,

has cygzefty fgzm Byrogiyiamicih SEQ IP M2 dke pginoxafidh sequepersfor
ammg %m%lé 24 9, W W tﬁebgl i@ %é"‘&ué £5hdNeteRhinus

he N-term nus has cyclized to ormp glutam c aci d;
has cvdmﬂ thOISEmomlmucs@xd HFEQAM NPl b téhwnsrsqm gequence for

aminf A8 2153, AU R A VB I Bt AP BTN M
has cyd:lizeﬂ naf@%ﬁfmm;@g?dl I[\)/g SER L{Ddﬁ?r éﬂﬁ asitr::gndfé-lB)NA
sequdiit SRS RS iaE L8RP BoRG  Sp anof BAFAR 0
SEQ SE@JQ)DB&QndFSE(Q PReO: B, ahmuma&cpm Seduichsd eﬂ%@Eng the

0 rotein (TTP-4000 n accor dance
h“m% é‘lhz %?f{)gﬁ% I J’Fm”taﬂ)égé ?25%? b%n’% Codi ng
S emnte NE sholws/ Siterhate IDNAREQntEs HROADENCR geqp&m) and SEQ

rmnal_protein se((i_éence wher eas sequence 754-1386

D N@m éé dBanel Bithat epsode afist BAGEJusion pseigieicd -4Pehseding
regxohl'i% a&ld?gﬁld'e%'tﬁ)gn egllbgth’&r%n? BPHR rg'i‘ésteﬁf ﬁ@%ﬁn%§§ﬂ#%@§lﬁeﬁce

1 (Panel Pane
1-75% h@hllsh@dde bal%@m@ﬁ@s RAGE Nttsnmnabpr@t@n AeqUETFe BDEERS

seauiiif 38 58 Ao AT BERE ) bibudR Ak R netlfee

regionn bol d encodes RAGE N-term nal protein sequence,

o E1G FoRSR BRI b enB TR QLTRD: of Cobfied Dyand sz

ID Neh S8 Phhél Byihaperaoidd a%@ﬂﬂﬁms‘a fﬁﬁ@nlplanlélﬁ (BBP-3065Qoding
I DNO 33, SEQ ID NO 34, g 1 56 that, each
Tegiogdp aa@réarf%wﬂa aﬂﬁmomw Qxeaﬁeﬁfpbtné@ﬂn% Sedige geqnsnce

-408\&1{%1@1&:@ HRBbRI &ﬂ%@éﬁ RR@ESNQEnﬁﬂﬁ&l o@éﬁ @Eqdeﬁ&@ 'Wlhé?é‘as
seguence i s ght ed wt font. FIG

sequeis§ At 1&9?%*1%?@1&@ eéhlaé&?tesmquglmltwt t%tgngg
regiodO. 36, SEQ ID NO 37, and SEQ ID NO 57 that each

encode a three domai n RAGE fusion
FIG. 4 shows the amino acid sequences, SEQ ID NO: 32, SEQ ID NO: 33,

SEQ ID NO: 34, and SEQ ID NO: 56 that each encode a four domain RAGE fusion
protein in accordance with alternate embodiments of the present invention. RAGE
sequence is highlighted with bold font.

FIG. 5 shows the amino acid sequences, SEQ ID NO: 35, SEQ ID NO: 36,
SEQ ID NO: 37, and SEQ ID NO: 57 that each encode a three domain RAGE fusion

protein in accordance with alternate embodiments of the present invention. RAGE
sequence is highlighted with bold font.

FIG. 6, Panel A, shows a comparison of the protein domains in human RAGE
and human Ig gamma-1 Fc protein, and cleavage points used to make TTP-3000 (at

position 136) and TTP-4000 (at position 251) in accordance with alternate
8
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protein in accordance wth alternate enbodi nents of
the present invention. RACGE sequence is highlighted

wowdn/ibehd font. FIG 6, Panel A, shows a conpe€T/B82000610125

the protein domains in human RAGE and human | g ganmma-
1Fc protein, and cl eavage points used to make TTP-3000
(at position 136) and TTP-4000 (at position 251) in
accordance with alternateenbodi nents of the present

i nvention; and Panel B shows the donmain structure for

emboIfﬁEérﬁ@@Dth@@@es'Eﬁm%ﬁbﬂ And PafEB BEGwYHeNdcthdifi satt@re for
enbodi nents of .the present invention, FIG

TTP- Sl andTER-49R0 it asqordapcs itk gmpds e P@mmeéhezmeat
inventibhSt RAGE fusion protein TTP-4000 (TT4) and a second
RAGE fusion protein TTP-3000 (TT3), to the RAGE

| il&ndsshawyiresudtsioden i pitpchinding gs@mfor SRAGE. and@ first

RAGE{}’BQﬁﬁ ﬁfdtéln(ﬁﬁ’ti@b@ @%ﬁg% AR Ao uﬁ&%géihﬁ?ﬁi 3000

present |nve shows res
(TT3), mo thetRAGEi lighindgy aawkagl—h‘ebr(ﬁabéta), $t1 08W\GEl Q) s argharpplaterim

4000 1T4 P t | oi d-bet d
(Amapb). A e BeSilileet R AR RESRES. “OPA €
| IFIUH)Mb%&eslﬂtsroéagembﬂrdblﬁdﬁiglaesayﬁﬂoﬁ adiryt RAGE fusion

oL EBGROOHED S5 PR B B LA Bl A

contnﬁlrcﬁﬁﬁﬂtcludix\{gfﬂiel 1ﬁﬁnuxfdd@tecao§ hﬁ‘g@m& Q‘S(%ﬁlﬁleﬁfAl%ﬁe"’)naﬁﬂ tro
bi ndi ng assay. for a_secon Sion _prote

antagqrigin @@cfe biriging byp KAGR: a;ltagemaw M%E Beg%pdaé “b%“rFB’éF}a&Se

with diPerfbStiHRht ¥EhE Ydseht infBtkor, NCI Udi ng the
i mmunodet ection reagents (" Conplex A one"), and

arfilby Orshots sesudts o aBiimditrabipging asgeHog msa‘gzmlu RAGE fasior
protein BREE000 { ﬁ?cﬁﬁﬁf&égeﬁovw ﬂ%&ﬂ?%rﬁﬁ%d ?(f) anlfative

pr esent | OWsS resu
contrelginly edusting edmmunigtectign tdagents (T Gomplen Alone”™), and

R Sl T e

with amemabedingancftheipréseanineaiivg. ment of the present

0 FI G .11 sho results of a. cell- ed assa
o, 103 o s o AR et A s the yiaRon o
S1 OOISJKN@Etm&ﬁ:e@ &)tJd\Etléﬁ)bf RAEE: by RAGERSIbRIpRoté s FEL80amd

i body in accordance with an enbodi nent
(TT3b$nd[ mPﬁpgg é’ﬁ{M} ,Wgﬁ  in accordance with an embodiment of the

present invention.

FIG. 11 shows results of a cell-based assay measuring the inhibition of
HMGB1-RAGE induced production of TNF-a by RAGE fusion protein TTP-4000
and an anti-RAGE antibody in accordance with an embodiment of the present
invention.

FIG. 12 shows a pharmacokinetic profile for RAGE fusion protein TTP-4000
in accordance with an embodiment of the present invention wherein each curve
represents a different animal under the same experimental conditions.

FIG. 13 shows relative levels of TNF-a release from THP-1 cells due to
stimulation by RAGE fusion protein TTP-4000 and human IgG stimulation as a
measure of an inflammatory response in accordance with an embodiment of the

present invention.
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FIG 12 shows a pharmacokinetic profile for RACE
fusion protein TTP-4000 in accordance with an
wepdodsasent of the present invention wherein eBChUS20VE10125

represents a different .animal under the sane
experinmental conditions. FIG 13 shows relative |levels
of TNF-arel ease from THP-1 cells due to stinulation by
RAGE fusion protein TTP-4000 and human 1gG stinul ation
as a nmeasure of an inflammatory response in accordance
WHIG. 34 8609 HdmRlfHAGBSuRLA Hestkin TVERADDO R Fdbce #btenosis
shows the use of RAGE fusion protein TTP-4000 to

in dlabm@@ma@sm@ﬁwdgnqwmh alempte caphadimsnts of fecpreseiice

h,al 0
e R IR TR S g A B BB led the
intimgp/netdés ratioad gomgarcdgo iamegmvermt@l (TgG) paraksp ammhsledvq that

I
L T L

akaam&@bameehhnpmol|ferat|on in a dose responsive nanner

Fl hows us GE fusion TTP-4000 to
" TG I3 FoRsRee PERAGE Bivnroran e o ek sarof,
formzﬁﬂjnrmﬂd&:o‘ghitﬁe/&lﬂﬂﬁbﬂi@{ irSaringBagith M@)elmer’amwadama) in
wth alternate enbodlnent§ of the resent |nvent|on

accor(ipnseayith pligrapte gmbodimenty of sy VERLOR I hsTehR BARel A
show§ §ACSHARXGE-fhsiRastotein Fdagcdd ﬂhsllol@ﬁﬁdﬁﬁlﬂfé bridirs RA¥panel
TTP- 4000 RAGE-fusion protein inproved cognitive
B shorvcmHPxﬂHOO RAGEfesign svaicndmprarddaegpithvgifictiur ves with
%Osh!'o%s\é A5l 'clu&’@égg}nlﬁpﬁ% 430650 lv'aﬂ@ﬁéjs in

accor nce wi th an enbodiment e present
1mmqhn1\mdtkrmwn FAGE ligandh émecaohdangs avithf anRaabodimsnbef the present
invenkk gteln TTP-4000 to reduce the rejection of allogeneic
enio
pancreatic islet cell transplants in accordance with
al FIG.1at shoesinclusesnfiRA GE fukionpreesnT TP+#060 o oedush elhiee

.__open nfilled) circl ignate untreated control
rejectif peqtoehoip BhbsSyic nlen ] BRE Lot BrASKOrAasy BAliemate
embodith8tk 81 tHeqabeat ivehtidnd WhéRUpeal(uifilléd) Tirc e FRSignate

circles with wavy hatching designate aninals treated

uniregfed gontrel al’@‘@élsa?lr%\e%&% epcepakipiching designrate aningals treated

with ?'I‘PCJ,(E)‘@ £ ﬁ%r&ﬂﬁis@g@ RirBRE Svitll Wb eHatvhihp d‘éﬁ@;hét@ |anf%§§s treated
solid circles designate aninmals treated

with HRHQSIO at geecanddosagy; siimspend-filled giscley dezigrmtg &@Mﬁlﬁ treated
with B3PS LAE sﬁﬁ’@&r&% a&4 {;xgﬁmaise&&?éd {tn an&XP%%}“ eic

pancreatl c Islet ce nts 1 n accordance
al K. shows the use of RAGE fusmn proteins TTP-4000 to reduce the

rejection of syngeneic pancreatic islet cell transplants in accordance with alternate

embodiments of the present invention where open (unfilled) circles designate

untreated control animals; and solid circles designate animals treated with TTP-4000 .

DETATLED DESCRIPTION
Unless indicated to the contrary, the numerical parameters set forth in the
following specification are approximations that can vary depending upon the desired
properties sought to be obtained by the present invention. At the very least, and not as

an attempt to limit the application of the doctrine of equivalents to the scope of the
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enbodi nents of the present invention where open
(unfilled) circles designate untreated contro

w@eionabmsp2 and solid circles designate ani mal s PCEHES®A7/010125
with TTP-4000 . DETAI LED DESCRI PTI ON Unl ess i ndi cat ed
to the contrary, the nunerical paraneters set forth in
the follow ng specification are approximtions that
can vary dependi ng upon the desired properties sought
to be obtained by the present invention. At the very

claimb S&#h nuaitdicADparg et stidull ® Bileadt ®el dofibthuddia 1hP bf gRtrivdiber
t he doctrine of equivalents to the scope. of

of ren%s@& sigriticard digits fnddyiaprlyipg eadivary rownting tpchriguenst be
C q{?ét"mrlﬂﬁgmﬁﬂl th&ihthe ﬁﬁmbt?@al'?%% fan@ipaf £RQEA]Btting forth the

significant digits and ing ordinary rounding
broad: ssena jof thesinvegstoni aré, emmmmaglqnhahe nhmenigaleraluss|set forhoy the
t r
specifib ExRADRTSE Eichotl i Macibety o opioft 208, MGkl
howetver, uﬂdxarcnttmmqms:q:dﬂam axenzmieeessambr nesaptang éonathe standard

. pre numner
doviafiof o3| B RRRE Ser R O &, Moy P NELs
disclosed hiktdim gref to @ understiodrio anebxﬂpa/ss ahiy and hilsabranged substimed

ective,tes neas enents. eover a S
therely; I G M Plre f 1A LERBES OF ol T Aol B Sapeidefes g iaanga gay
and aﬂrhﬂbﬂidge§bém&ﬁﬂ @@dﬁﬁ&laswe 1) the hfhinuhahRXSIPAR] the

.stated ran to 10" should be considered to

maximyE) yalge gﬁgoéhat 1%4 31l syfEngRT BesipIgIWth ¢ aNEImyE valyerf 1 or

moreoé)g I l&%m BhBMINEWHE aGhaxdinfRe vEIRE oY AR V&L US 59 10.
hat is, all subranges begi nning with a nininmm

Addm@mally any neforenegyederrad tg as being ‘Bncorperateddredeing isdottie a
Feed e.g., 5.5 to 10.
undex’igiéidrﬂégﬁ r?g Mgoégmjf& é%seeﬁli‘z“?’ef erred to as being
"ilh u)ffupfrhﬁall@dd l'imt eisnised i this dpecificdéors ttbosingslab ﬁ)rn'g; “a,”

,,I QL,per.at.e i,\ts t rther. not
an,” o R R b e BN bt xpbosh, o ineGhip R timited o
one réfordm. Tae terimefor” isauned intbhah feablidwithlthe Rikmrah@oenusless the
ressly and uneqU| vocally limted to one

unl es
ConteF‘E’F]@?’i}ﬁfn 1egies QBFWISGr " i's used interchangeably with

t h&lsb Sth@terdMi/ ok tion in@ SSrabAtn€ 0Nt @¥dd Mh&Bhdngehbldits AfBSto
rw se.. Also, the terns "portion" and "fragnent"

parts sf é P&b@’&PP%&“E’I%&@é%WW}Fé m@wlmt eustnets of a

POIPURARIHAE? afti+e)rBletn Atk dse it QLB AR BEHiR o describe

construct. "Polypeptide" and prote| n""are used
proteuhm@h@hbﬁg@amgy geappaish eitherpartial arduPriongth protoinscul es

th » [ 1O

prlg% e{%v&?ﬁ%& ﬁﬁ ?x&@ﬁ{s : ﬁ%bg@% oﬁ%{ énh@é“%ﬁ
"oligoprppidiesieae 'thiips bfjpejoi aygs"(tmithly L-ammo acids) whose alpha

carbons are linked through peptide bonds formed by a condensation reaction between

the carboxyl group of the alpha carbon of one amino acid and the amino group of the
alpha carbon of another amino acid. Typically, the amino acids making up a protein
are numbered in order, starting at the amino terminal residue and increasing in the
direction toward the carboxy terminal residue of the protein.

As used herein, the term “upstream” refers to a residue that is N-terminal to a
second residue where the molecule is a protein, or 5’ to a second residue where the

molecule is a nucleic acid. Also as used herein, the term “downstream” refers to a
11
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"ol i gopeptides” are chains of amno acids (typically
L-am no aci ds) whose al pha carbons are |inked through
w@eprisisobonds forned by a condensati on react i PCT/US2007/010125

bet ween the carboxyl group of the al pha carbon of one
amno acid and the am no group of the al pha carbon of
another amno acid. Typically, the am no acids making

up a protein are nunbered in order, starting at the

amno termnal residue and increasing in the direction

residueOaf i G-BRneRdl RO ¥ ¥edorid Fedidhie WhRSIeAHE nifleduleis Hoji-orAs to
used herein, the term "upstreant refers to a residue

a secqulgesidue Nyhegs thepmplegwle is apcleig aFidsi due where t he

mUﬁEéH cfeﬂn%d%tlié&@zls%‘ A teRhnieal 4nd séléﬁ%'%é*nﬁse&ed llh‘éréﬂ'i' Bive
the nolecule is a nucl eic acid. Also as used herein,

the samppameaning 'ag @qmqné‘amdqr@ﬁ@d by pae af exligary skilbin the art.
Practﬁ'ohsisfﬂré‘ 9&%@1&@%@% tb Hep 8&03;1 b tﬁ’%kxﬁ& #1810'5? é?ee

a second res|
e.g. AtsuhelnEMeetcala Sher: Pooloeds inldleradaroBivdogy, 48 Eda| Chapter 2,

n flcterrrs us her ei hav
yohn Y & ims o8 3 el e Bl dn D6t coab oV Biont s
aminé k¢ildlresidudshaee &id starfdant3-1dtted and/or arlett@adddes ubadl ihthe art to
Curreng Protocqls in Ml ecul ar Biol ogy

di rect
refer fo,ene .tg‘?tzﬁﬁgaﬁ’é?n EURPO 8819, Short Protocols in
M egudlaic aBid ie ﬁg)oly‘l-hbleﬁdde s@h@@t&bxﬁlb&ﬁi&m&\&ham&m or

finitions and terns of the art,

S .
nbon&%g%%&?yiaé%ﬁg e texra 15 gsetbiodnrluds ainele-siranded augleigasids

doubR=di@hli&d n@a@l{c%ld% ARIRRA SRASNAUSREe Hdnt H@clacsﬁdet&
refer to one of the 20 comon L-ani no acids. A

nucleogide paalegees d" i s a pol ynucl eoti de such as
defheyehh ORUGhA fé'i‘&‘codaﬁ abid rh ROMGh& Jﬁ of‘% gf’é‘ﬁm) :

The termi s US e S|ng e-stran el C
transpast @Isecoudumcblcs@mé nd:é@bunlmmlt@a celhc idene embodingnribe Didsor

allow§BErebliHANES SR S5 BleeDEL GOPL S (ANGLOGUES . TR LE

ers nucr e rm ecu at may
compuised ptmmbtam pahidnce espressivsh ofithe @ucleicacid mﬂlmﬂ& m dt mdsarst
one errbodbrrent t he vector . allows

some?)@.ﬁﬁ qeé%it i ﬁctSfS TBRATRLERIE ﬁB'%’gOP’i‘?é‘é]ﬁ’t(éﬁtr?‘ih‘BmPWQ}%E‘E By be

integrbifed] MRCA AbstTRY chRiTRGIoRR. an Rine FEIHRirhSntSTHRARE®r may comprise
expression of the nucleic acid nolecule in at | east

an exBSTHEON Y&£toE eppable fprpdicdnga protei desiyved fom ahlsag wartyef a

nucleﬁ@d&&@@feﬁ@@ﬁ%%dm%ﬂﬁ%c&? integrated into a host
chronmosone. In one enbodi nent, the vector may

C o‘?ﬁﬂsl I vaninghp peseinditions derchybeidizin g aneleiqacid seuegees to

cach BitR Sl H3L4cHB0d b AL 68w RS higtlnifs 5! Bdaofith Thighty
quence I nserted In O the vec

smngent hybndlzatlon conditions refer to washmg hybnds in low salt buffer at high
temperatures. Hybridization may be to filter bound DNA using hybridization
solutions standard in the art such as 0.5M NaHPQ,, 7% sodium dodecyl sulfate
(SDS), at 65°C, and washing in 0.25 M NaHPQy,, 3.5% SDS followed by washing 0.1
x SSC/0.1% SDS at a temperature ranging from room temperature to 68°C depending
on the length of the probe. For example, a high stringency wash comprises washing
in 6x SSC/0.05% sodium pyrophosphate at 37°C for a 14 base oligonucleotide probe,
or at 48°C for a 17 base oligonucleotide probe, or at 55°C for a 20 base

oligonucleotide probe, or at 60°C for a 25 base oligonucleotide probe, or at 65°C for a
12
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As is known in the art, conditions for hybridizing

nucl ei ¢ acid sequences to each other can be descri bed
wa@sgoorasigdng fromlow to high stringency. GenerBdT/y$2007/010125

hi ghly stringent hybridization conditions refer to

washi ng hybrids in low salt buffer at high

tenperatures. Hybridization may be to filter bound DNA

usi ng hybridization solutions standard in the art such

as 0.5M NaHPO , 7% sodi um dodecyl sulfate (SDS), at

nucle@ﬁ@e pﬁﬂﬁ a)%ﬁmﬂﬂmhd]e&ld%g? 1rMeB%1’Fl Phucldic aRdObELLP BB tabeled
shin X SSC/0.1% SDS at a terrgzerature rangi ng.

with fadé?ﬁqc @% en%rdqhel,mg ¥ibste erepeirlrrg FiA TR er insagromation

p
cﬁ&mﬁﬁﬁ%gﬁggéﬁggg %%%mﬁ%@@?iggd?gﬁ8gg$§g§ pyropaogphate
Alteraatigp@rolgs mayl he babsteddiyi 1gmgta@9m0d élqtmytb@ed or flagrescein

oo $9509009, 4 BFR BRI AGRUHe e BBl

mnma&ebase ollgonucleotlde probe or at 65C for

(F:lggeccf léegf%&pl‘ op gr%% n% e?Lngel agg i %?Pl!csnofl SO weight

© less ﬁlﬁdﬁ,@ﬂﬂ@ﬂ&tﬂnbd&ﬁ coytaiingti¢zabehd egbyn hfdm.f or exanple, [g

3 P] ATP, . or. incorpg@ration of radlolabeled nucl eoti des
tezny @%%PWBQ E‘%e'iséﬂ AS¥HPHY oreRolyRaRéide that has an amino

acid é}dqheﬁd@ddﬁvo%hmr@ 606 88 1By pRReih@ DEAS fliskdh Hrasdh 1§oon
of biotinylated or fluorescein | abel ed nucleoti

incluge inking rpziope o fiemite asils bstwernsimisgtasid peTHOBS derived trom
Sepalg{gﬁm{ellﬁgorescel n antl bodi es. As used herein, "small
ganl c | ecul es” are nol ecul es of nol ecul ar wei ght

8 usemahﬁr@noa On@eRASHES polyaeptadnitiaany polypeptsde thatis not
denv%ﬁ‘ glﬁeag{'rt%hmhe{ l(’)%' ctpﬁc% ﬁA{t}E g%&%xr étl&gs ificlude

eln or as an amn sequence
1mmwkargldmihnfpeptldesammennng go}ypqhteiessstaﬁihmnfgqmlypeppde&, ein

al so..incl ud regi.ons of ani,no aci
senp EHGE B it ot R Reilet PomEAuR vt ARy AreERsrs et provide
“tagsprfoxt fatgltsmg/és puﬁﬁdert]ﬂilﬁf@ﬂtﬂe pﬁ)tc(a{ﬁon RQGfE pol é,ﬁ(ezrét ide" is
(0] e | etatlsnot lLve rom or a
é@ ﬁé‘ﬁmtr ; SgpmuRgeloby S ReRRdES” JBRY pesPrigRan %m@iuae:%lobuhn
heavy emm%la%mrntm@éufl Be8ne Sthb&dihient) gh@ﬁbmﬁmm@ﬁeavy chain
stabilizing pol ypepti des, anphlphlllc p

e
may pe ey fpgraentsiaiarom deratn dsased hgr@quéﬁ%Eg ﬁtagment
f I.Cat
comPS Uitheal g Uhain e AN AREHG, &0 B St 0 N b Gt e
heavy ghginiof @n ammuneglebylinbigl sithetmguymetiaon doneric foomt | Qu the Cyl

and %({E{l%ﬂént n|1£]y Qé]ﬁseﬁrﬁtg Qﬁé {Hihno élgﬁulﬂ%cglbﬁébtﬁfe. t’lth% Iﬁgw ¢hain
(or portion thereof) may be derived from any one of the known heavy chain isotypes:
IgG (y), IgM (u), IgD (8), IgE (¢), or IgA (o). In addition, the heavy chain (or portion
thereof) may be derived from any one of the known heavy chain subtypes: IgG1 (y1),
IgG2 (v2), IgG3 (v3), IgG4 (v4), IgAl (al), IgA2 (a2), or mutations of these isotypes
or subtypes that alter the biological activity. An example of biological activity that
may be altered includes reduction of an isotype's ability fo bind to some Fc receptors
as for example, by modification of the hinge region.

The terms “identity” or “percent identical” refers to sequence identity between

two amino acid sequences or between two nucleic acid sequences. Percent identity
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may be the Fc fragnent or a portion thereof. As used

herein, the Fc fragnent conprises the heavy chain
whemgasqsoet ypepti de, and the CH2 and CH3 donmi nBCD1S100010125

heavy chain of an inmunogl obulin, in either nononelic

or dineric form O, the CH and Fc fragnent may be

used as the i munogl obulin pol ypeptide. The heavy

chain (or portion thereof) nay be derived from any one

of the known heavy chain isotypes: 1gG (g), IgM(nm,

can bk detetitined IHyfalic@ing tWo degledcd) and RefBfidb itheRumbéeofigamical
chain (or portion the[eegg be derlved fromany one

residygs (f-pre ARINARFIH ERDYCIEH m%@ss hayeg gy thg cpypay

sequéridés. » Séq @&:éaﬂl%)nen't Qﬂc&ﬁéﬂmsoln 6@L3ndulc%2u§n?%‘)he or

nmut at i ons of se I sot s or su types t er the
algorighigs gtgndand indhe art (g2 Scxnl Rod¥Y atemany il 88 bgldadpat tilat y
d 4igagl u S

2as TR ARLEE 78] 1955, DELELLRS, Rl B
1988hFravodintli dedd. an olfJSA,h&S 2\44@e>r bgg:uompute“ﬂ'xedtversmms of these

slgorfhR S opa R aaRTh{ SBImplCPickil: Relsfel B Sp SRR Gl

Groupy\mmmbmwm cMsdasmg nUBSpubBelycm»ﬁnablde@BHA&Hran-ﬂ)EASTA

Atso T RIZ BVai b e NS HSgices of iral G ffiesda i

may BélGieddbt sReRde qREHArisOAS Iis biaé @ﬂbb&intelﬁe tﬁ@ﬁ@@é@ﬂdenmy of
sequences. Sequence al i gnnent and conpari son nay

two SeaYRTIGER BRY BENIFTRIRSASTE GO E P AR N GEhEP] haugh fhas each

amm6 Acid 2ga§r{!; W@lg?ﬁéh WA WER a shld amfidYa 16\91’9 kmatditetween the
Needleman and Winsch, 1970, J. . Biol.

two SAFBWMSS Pear son and Li pman, 1988, Proc. Nat | . Acad.

Sc Q o I: .

R A S R R R
the sﬁab emsag 2 pmratﬁymd’cpro@n@dmputge:he @mel ptru&ﬁﬁa Scl/@enmaction. A

cl bl e, as BLA

regiof R FRise e sy Be i i B Rt Trafin
Thusl &iﬁti gbdﬁﬁéon@érvbﬁ atdiduesBetidasidiad a threy-dichisienhl fpdbtein may
{%; conmpari son. In one enbadi nent, the percent

be in? PERCIN RIS IR, T BmstioRyy, T8 Sindoms o A BEsilieR P GG
consd¥vbd rdi SRR EDGuchie, b CWSBH Gf s@itRcAToP theaahi dFdRnilar

IS weighted as if it were &geamno acid msmatch
proteya%ardlﬁf%n& SH§°‘§§(ﬂIé}fé‘é‘§VldA§15 dhp spmesnecieshmay begade.

" CROSSEM i SRl JHES "hdiRbBESe" e T A Y0135 iRl HAn A Eegree of

t he sane armng a plurality of proteins having the sane
homelpgy et meetltynﬂr/ﬂ@ thef widtireaminorasish smumcee dhempelosy

compatith nﬁﬁctleHB?r gé‘% hQe R gﬂt}?'lthr gﬁ‘& foeeaﬁfly
uncti on. con uous conser resi

availaldle sequfeneel cmmpmiohrmegmmse'ﬁhesammrmmiaﬁMavaﬂg{ble computer

programs can calculate percent homology between two or more sequences (e.g.

Wilbur, W. J. and Lipman, D. J., 1983, Proc. Natl. Acad. Sci. USA, 80:726-730). For

example, homologous sequences may be taken to include an amino acid sequences

which in alternate embodiments are at least 70% identical, 75% identical, 85%
identical, 90% identical, 95% identical, 96% identical, 97% identical, 98% identical,
or 99% identical to each other.

As used herein, the term at least 90% identical thereto includes sequences that

range from 90 to 99.99% identity to the indicated sequences and includes all ranges in
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be inmportant for protein structure or function. To

find conserved residues, or conserved regions of 3-D
w@Re0aaswne, a conpari son of sequences for the BENESMNT/O10125

simlar proteins fromdifferent species, or of

i ndi vi dual s of the sane species, may be nade. As used

herein, the term "honol ogue" neans a pol ypepti de

havi ng a degree of honology or identity with the

wi |l d-type am no acid sequence. Honol ogy conpari sons

betwé“eﬁn ms B @il fdedry 96YSideMicalBicRety SHEh s sch}héﬂ&e& Bt ategd1,
adlly avai | abl e seguence co arison
5 PRe 98995

1.5, ?ﬁe%%ic%?m%r% Pad Pg-Sad2i adl . E6r9p ?e?7 Pr
percefifidelti&i %o Hﬁﬁﬁ@i@ﬁtea Qéﬁﬂeﬁ%f Qﬁﬁg‘ﬁgkh'é"é&n?"atms? 70%11é1§%t1ca1

sequences

incluggsgequenses t aA@@ge ﬁgm_? @gA99 Q@‘VM@HQ@@,)WIW;QH 'rmpm between
The d3FR QAR SERANERITY PR Lol Al doRAL 8 B0

here. | east 7096|dent|cal 7596|dent|cal 8596|dent|cal 90%

[ . .95% | 1dent JdC 96% 1 ent ica 1
| Kb bieadiereigoapeiiithy b proi L b g region slone a
polypeptiéé¢ or ﬁn‘btéiﬁ €itht BemPtibes dd‘mdélﬁﬁ’rﬂbﬁtt urhe DMK Hehd defdded
thereto i ncludes se from90 to
in ter@’é Oéé%“F‘b‘é%ts?‘l‘&?n%a‘i‘ ‘érn‘i’ fﬂé’&‘a’? agty & 1ment, a

polyﬁegﬁhél desaid thay astdpSsd ARPINESNa proteif thdt F61dk & AnfnnkL st is
% 1 denti cal thereto i ncl udes sequences that are 91,

substantially igdepegdens frayn thegrgstzof the Prcggln5 D(ggamg may begdentlfied
usmggc%rg’am %Ztabgges §uc}9§s b3Bnot: ln‘gﬁed ﬁgl’ISAlpp 'P‘R%EOW qfﬁd)gﬂ!’E

he 1 ndi cated uence. Simlarl the term "at

BLOCE@S PRIVTS) SBAtSlFeéﬁ SARQELES s anh ERQGRYEST r om
ThAg gse%ghe?glr@ " %ﬂbuh‘ﬁ" éo?naqlgl is'add Sechce 3)1’ Qﬁ‘hﬁ\@ g&gs that is
e I'on o eterm

et er m nat ercen entit
strucnnsalt}ghdrhelogblgao ot tdmacaieem ddmainhdraa. mmmmmgkﬂ)uhar dihe, lerzgth

of thfeglBEE ofoiBh oBlaRLF ol i RRPB eI LR BT ied b Sy eheth. In
one elmtdﬂma@tem iniiuhogloouti dcmbiymbEbe fsk g I50 dnfihbcids. In an
e st e e AR e B b0kt B

in lergkh. aF e &Ea?d}ﬂe ttﬂ@barﬁdﬂléjfegléh AnAWE 1 IV ahd CH3 regions of an
subst anti al'l i ndependent fromthe rest of

IsG a5¢ geqd} ypom Phiyi Hes.i Heanothersyamples ghmmblﬁ the Cyl,

Cu2, @%%%B??@B’% ﬁ’tﬁéﬁ PR S&Q%ﬁgﬁé&ﬁ%&%@;@q LES SAMRT,

andis PROCheASS, 2 AR AGH:IMEReglabulin domainglivd s¢quengoAfAmino
[ I
acids f§ox§ Rcﬁégg)’@&%m 8@%8%51?'%@%}%&@%%‘?% ?SI(‘) ;&égl%lya{la%, & domain of
an 1mmmugl@juﬁmu |Hom ex#hple, @ RAGE immunoglobulin domain may comprise
the RAGE V-domain, the RAGE Ig-like Cl-type 1 domain (“C1 domain™), or the
RAGE Ig-like C2-type 2 domain (“C2 domain™).

As used herein, an “interdomain linker” comprises a polypeptide that joins two

domains together. An Fc hinge region is an example of an interdomain linker in an
IeG.

As used herein, “directly linked” identifies a covalent linkage between two
different groups (e.g., nucleic acid sequences, polypeptides, polypeptide domains) that

does not have any intervening atoms between the two groups that are being linked. .
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of the sequence of am no acids of an inmunogl obulin
domain may be any length. In one enbodi nent, an

w0 pevonaghobul i n domain may be | ess than 250 anP@DUS2007/010125
acids. In an exanpl e enbodi nent, an inmunogl obulin
domai n maybe about 80-150 am no acids in |ength. For
exanple, the variable region, and the CH , CH2, and
CH3 regions of an 1gG are each innunoglobulin donains
I'n anot her exanple, the variable, the CHI

angs (34 He‘?&h Oﬁ%aﬂé b&aldg%&ﬁalﬁ" ?&9& th %;ﬂggx?%ﬁ 9?9 hﬁ&eln

donmal ns. used herein,

responisikgi for bmshrzg s Hgangn cﬁledﬁrra rlmgand hmdam dqmwnm{lﬁdw otein
homo&%?rltgls ﬁf O?Jggﬁ& Fﬂfmc}ﬁ{réo%qr%%ﬂ}&% ﬁgﬂr_b%s tﬁereé)id elﬂtth% qéﬂ défiberate

aming acid sobdtivbtidnsmapbaimdenythedigand mming mRAﬁEthéhhsrsmfn

simitdl goarieg gl CaoiNE bRty egbiic st
residueseab Ioag @k the lﬁﬁdmg BpevifleitpoNthlei lipaRd biidmPdorHein i8 retained.

poI petldeth |nstvvo domai ns together. An Fc
i dBFne 3 Diagh Mﬁg SIGTCOMPIISTE Bririea ih 2 ProtRIEy th,

duectwndta&t vih 4 3Rdn M rebdiduesdhi§19bd h pdsiti@iing tHaigantliif elRe

coval ent |inkage between two different groups

proxipify|ta |ﬂa°sgépad%@cfb%@§ﬂy pEEiAskpithdhe hgw yE@pmm@gtmn of
remd&@'m'tm?ﬁ%e{nrd%n&ﬁg sit&'Bfay I'B%\ffeﬁﬂ@a bg%@g ﬁgi iﬁéﬁ'ﬁﬁﬁf the

bet ween The two roups t hat are beln used
residugsitepdigand igythednedeh oF sgucteneniTie tewh élgend bindingrsitei inclofles

LA

homafboiel®h i BARRANE, boborliCkifledt, th B0fecald SeliBlillc
aming hﬁdisu@stﬁoﬁuﬁm@y bqamaﬂé @mﬁletli@néwﬁndmgl sito1s tl'redmrsdqf
s1m112f.net| l ber %nff‘ arrl%% aeulg)lll,]ltc'){ ?xg&%)t 1c1 > O dlrcg?l}ln’ﬁg}?x %P the t he
res1dq:asj asrllohg as dteﬂﬁgémgspédiﬁcﬂty bf/thehigiﬁd) pheldh g site/is rébained. A
i £ +ICIt¥ of. the reS|d S Ion as, th blndjn%
igand TR i o, = G heahs: Gindimdamaias pEe aroige
polypeg,a@ed her ei n, “ligand binding site" conprises

residues in a rotel n that directly interact with a

| idaned It?reme@r: dRTEs " Ipterast \ksders fo p 6endition of graxiaitybghwern
a hgah@ of Lo oaﬁ@& {g;gmbng Or "ﬁ'ﬁgﬁx%nfsecﬁér‘ékl?%n& 'ﬁ?orﬁ’ér{ sték ond

I nterac |gan he |nteract| n of resi ues
molegule pﬁmwrﬁ@ta ﬂalebnwmcngngmyequn -pevaliestti foe @xdoypplehas a result of

hydro%@tb'oﬁh L ufg%xIWaQIfs,‘.t%tgﬁcﬁgﬁé %&‘ g%ﬁgg%?tﬁ%#xﬁlgqgl ]ltalgobgge

interactiohs) de &t thayrbé o«;{zgmtof ali gand bi nding site, or
th I t i b '
bt o £ Phgrnt Rag o RRRECFe PR b PORR AT e

interasistwitha ligand bﬁﬁilmg gife, including substrates or analogues or parts thereof.
As described herein, the term “ligand” may refer to compounds that bind to the
protein of interest. A ligand may be an agonist, an antagonist, or a modulator. Or, a
ligand may not have a biological effect. Or, a ligand may block the binding of other
ligands thereby inhibiting a biological effect. Ligands may include, but are not
limited to, small molecule inhibitors. These small molecules may include peptides,
peptidomimetics, organic compounds and the like. Ligands may also include

polypeptides and/or proteins.
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simlarity in polarity, charge, solubility,
hydr ophobicity, or hydrophilicity of the residues, as
wo 2g/130801 he bi ndi ng specificity of the |igandr@i/nsiongo10125
site is retained. Aligand binding site may exist in
one or nore |ligand binding domains of a protein or
pol ypepti de. As used herein, the term"interact"
refers to a condition of proximty between a |igand or
compound, or portions or fragnents thereof, and a

POAS b Hefeid, $a60a6afoR cempbend refnd & @ﬁfolecmhﬁwhlch changes
i nteractiaon rmé be non-coval ent, for exanple, as
Y

or altersdhg Ploéﬁgl?ﬁ}@p dyohg mﬂlfﬁ:gle Q,féﬁteg@t %@pgulator compound may
increaddld? u@&tesgeﬂéon@ 81 EhE ORI ichl oA RE] %Hgfactenstlcs or

I nt eractions It may t As use hE‘TEIn
ﬁmctlunagmmmmleg@ak Iaroaerﬂms;,@cf themotecylerafonistestr FexrRAQE

moa 1B oAb ELAEK Ay Mcklud of WEADHHLN0H DG Soc HATHUE Uttt

atres or ogues or escCri
or fil@ioaknor itreutdogicil prgpfmiés nﬁgne M@E bzoa pmmnuhﬂhef t Aat
to the, protein, of

i t..- A .
modulyBfoartipoilin Sp i Sperord] SRt cnemiph e pel oy Sificia
peptig]ﬁy ml?a:%ém;y@tiggb(@g lehds@holﬁpﬁ166§)daxﬁtbl$d@es| bﬁaﬂﬁydgﬂ%s,

0 e I Ndl n nas I NNIEDILIN
mon3agRaTifi OGP Ees L O S, SIS, BEErOsYEli o
compolufidld, @dcleBsided 8 hAudiBdtiRes bLparttthBiebf ahd sthia®iS g&iB bk

nol ecul es i ncl ude pepti des, Eeptldonlnetlcs
morgémgamlectée&rpédﬂ%@ﬂ%rﬁacwwn%ay ¢ gafadograpusphysiological

compollfd BAR RS} YOS Bswﬁ%rapl%eﬁc RHGIHES - 63, e %ﬂocﬁﬁa{t@f n, a

nodul at or” conpound” refers t o a nol ecul e
componah gy hera salk prganiremplegtleg iThgiterae t'modeligtogfcomppound” also

1nclu@&| aeccﬂékrﬁc&ﬁy {aﬁhﬁfe%sﬁéganﬁ‘o%g#bgﬁ d aﬁﬁ ?P&H&‘% Bl pF]rs anCaI

ncrease or- decrease acti Vi ange
racermc foitmesni cal char act eristics, or functional or

nol o |ga erties t | ecul e of terest.
Fo Lol et ind® eroredut 5 '
com;ﬂ@CihQﬁSl&:l%Q:I phurwcolegxc@mmsé Bsectiiatoaht @6deptdrdavoloed. .
t.ional .or inmunol ogi cal d(r:tgpertl es of the RACE, or
&s ‘RIBBORIB COMPASHHRY EPEPHH ‘Wg%t‘ﬁt Qaie a

recep‘ﬂﬁttti IfS4m 3'&@ lexChaMiSR oy gﬁ/)érﬂsg QS 'a%ﬁgst%tlafl phivnhdcoflgical
pepti des, ified peptid hosphopept i des),

TeSPORSE ?‘Efb%ﬁr’e‘@mbdh%é’l*ﬂ}églﬁ?]é§sp%ﬁ H@&é@‘gby AP @gonist.
ol p gL 483 th@r@%%éﬁﬁﬁhawg’anﬁlsﬁﬁﬁhétg'lﬂ% -mediated

het er ocytcl 1 ¢ compounds, nucl eosi des or nucl eotides or
cellubapt®e§S¢arag@rRA§iﬁjmgmmst@nwga mitdbis RAGBrgediated processes

from gﬁ ng Vi}'nﬁ.él ed, %%@Eo%go%%m ?gpg(ag@eﬁ k}ﬁ A urﬁ{ﬁ%‘aﬂﬁé‘&“ﬁw

conmpoun a na
celluky ptdvess stintalafed biyRAGE, agohestsmﬂm;bmtes factivation of TNF-a gene

transcription.

The term "peptide mimetics” refers to structures that serve as substitutes for
peptides in interactions between molecules (Morgan et al., 1989, Ann. Reports Med.
Chem., 24:243-252). Peptide mimetics may include synthetic structures that may or
may not contain amino acids and/or peptide bonds but that retain the structural and
functional features of a peptide, or agonist, or antagonist. Peptide mimetics also
include peptoids, oligopeptoids (Simon et al., 1972, Proc. Natl. Acad, Sci., USA,

89:9367), and peptide libraries containing peptides of a designed length representing
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conmpound may be a small organic nolecule. The term
"nmodul at or conpound” al so includes a chemcally
wore@i7fismo2 | i gand or conpound, and incl udes i SOPET/ESENT010125
racem c forns. An "agonist" conprises a conpound that
binds to a receptor to forma conplex that elicits a
phar macol ogi cal response specific to the receptor
i nvolved. . An "antagoni st" conprises a conpound that
binds to an agonist or to a receptor to forma conpl ex
all pdskible sbg@endesbf ginito fididecdriespording tad peptide, or agonist or
har l.ogi cal response and can inhibit the
anta@?‘%ﬁ gg%édpv?%@ﬂonse i nduced by an agoni st. RAGE
agpmd &b ‘%uuﬁgvealeft&aﬂ- refeiditol ithprbNhg @ bidral fisease or
RAGE- nedi at ed cel | ul ar processes, and ant agoni st s

disordefandipah FempAsTCyRng e éeﬁomeeso%lé?@@@tmlhomewsmm ¢ onset of
| t 6] de
e S0 i AR A0 THE AP ey P
hereingrsfiirs tcsth@&nﬂ ispesim of froatnicors fof aENfénacgmréer from which the
net [
puichl YREEHAL 0 FAS 8fon BEBRS R BE b S b
resuliing ﬁbar;ﬁllat)dnsohkt vieaire Ifiad the phxelsuKaMirsgﬁiEr,edr prkventibd8 the

o B ts Med. Chem, 24:243-252). Peptide mnetics
ons 7 HBPIFE synthetic structures that may or may not

COAL aball IsitingtiRakAn “lﬂﬂﬁb’glsfcﬁﬁﬁméﬂ deﬂfbﬁmeﬁhﬁtldnft?tan agent
retai.n t tructura n uncti ona eat ures a
that rﬁsﬁfs ige0 L}g?ts %.mﬁlgf—d ogifit fg%m skor e ERgp 0L

therapbi@R: Agdat Helen P ph&l ﬁiﬁbleod bBBRADEDEA Rlthébkal
erag g%roc l\g an S %Q%SA 89: g?dméh g et

Whlcbélpﬁa&%t flisplays ﬁ@%’o %ﬂhﬁbi%?ﬁ@alﬁé{?ﬁ des of a deS| gned
| eRgLLed IRRERS RIL Jhﬁ‘ﬂ afdsgPas ae@ﬁega R ﬁaﬁ&atrgtloﬁaf&?agem

aci ds correspon to a eptl ag oni st
that rgeultsgn¥i0%e nﬂaibltlhe 0|f nmeemsmrsﬁ effeete Fcoe ﬁxafhplee the K‘gﬂo affan

anta%)gxfs? 3k RA(?I!", gftf'dl{n/é) n{a%o%imgg 11 \?&Y&%)%QNW&% e i 'tggeoan% reduces

rder e curi I'sor
hgandlblnaimglto %Ilggapd@m&hhgm@&ﬁmmsm t he d| sorder, or
ect's condjtion.. The ter

- RS Sefihreih at el Bant tapSitng BoHa! Phan agent that is

effectipe E4r'p10dWing b ARirRéfFect &f a &ﬂ?édte The it&r@d S@erapetidany C h
t.he atlent Is sufferin including alleviation of on
effecgyﬁﬁ@aﬁ% cRBis that amémgy hp toisormbamaqengclagant that will

elicitthS@pélfic reSpdildt & bR aninkkd oP Blilnkk WA ks BLiAL sE&ht. q*he actual
prevention of the onset of the disorder. As used

dose pdyigh epmprigesithe pifeqtiomgmauat sayidepenchuparhihe route of
adminRBEEOH [tAé 528 208 n2uRgeRE subject, the disorder being treated, and the

like.

The term “pharmaceutically acceptable carrier” as used herein may refer to
compounds and compositions that are suitable for use in human or animal subjects, as
for example, for therapeutic compositions administered for the treatment of a RAGE-
mediated disorder or disease.

The term “pharmaceutical composition™ is used herein to denote a
composition that may be administered to a mammalian host, e.g., orally, parenterally,
topically, by inhalation spray, intranasally, or rectally, in unit dosage formulations

containing conventional non-toxic carriers, diluents, adjuvants, vehicles and the like.
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that results in 50% of a nmeasured biol ogical effect.
For exanple, the EC50 of a therapeutic agent having a
wore@3nsesiht e bi ol ogi cal effect may conprise t hePOUHUS®0Z010125
whi ch the agent displays 50% of the biological effect.
As used herein, the term"IC50" is defined as the
concentration of an agent that results in 50%
inhibition of a neasured effect. For exanple, the 1C50
of an antagoni st of RAGE bi nding nmay conprise the
VathdQerat “phibibralnes adddaeenh Shelu8ed dsulabsatdnRiciidhd)d
to the ligand binding site_ of RAGE by 50% _ As used
intravgpews, itragipsculpr.detacigcrpbimiectioreaiiafisinn rbRiAkeS! an
ag€\iseli Mfeidh sregcftr%ﬁt’ ké{f@rsftg PG &gmﬁagﬁﬁatagﬂregs&ﬁs bn
in a subject he term "therapeutically effective
tissueghfpads td dasiructioninficelsndisstes of ongats.uer tbat leads to damage to
al
cell, HOQIcE G DAy TR eyl M, B bfden s b @REIMb o frpm the
same ﬁliaefacthaxak ndmaéngﬂﬂhecm&mﬂp re¢spessed, benmyfbedrmplaatmimum a

on,th f .adm.ni,stration, the size
dlfferg’ﬁty u&gﬁﬁnﬁ ?‘RECEHB? ‘flSpq@ﬂ%g {9E8%er being treat ed,
amds ﬁdea hletdiﬁ, thd t&rﬁi ‘el rﬁhﬁrtamlgnasﬁucmhl amcaﬁmgﬁbﬂeb gﬁ?nts ofa
ier"” as use erein may refer to, coppounds an
mamigglias, STipg SKYCTHRH CHPR CCRPPALFLINEPeieBt FRG WRATbrAS i

knowﬁfih MR arf eBlleficudedsndMusC&AtPladn, hmhcdiRAiSngHhdlfes, and a
np05|t| ons adninistered for the treatnent

cell WFQHG'éh‘E’aI Faglegesdhe selyand ghlows hegst to ppindepppdent ? of other cels.
" AR GRHA GA t&ﬁmgéhéﬂ @fers tosmysgﬂgqlega% 6F Qelfs%gﬁﬂﬁ%%

a conposition that may be adm nistered to a manmal i an
similgysuctuge gnd fupeten,yor tb@trvetmcé@@ﬁthqr to perfpunjalpartigtar function.
A nségg 'i&?ala%p‘aﬁe §% Yetiddbf ﬁx@ﬂﬁlﬁééﬂ anf 'the gr@él ar Msi{éﬁbés

ornula I'ons contal ning conventional non
surroumhng thescellsli ll‘wend:ssmchndpmmmemot\lmm tos mamsclettissue, nerve
5 The term"parenteral” as used herein, includes
a% u? aheous injections, intravenous, intramnuscular,
i Ay md&t:mimah “bfgaﬁc réfers, to arfully Biffdronmtidtad Snh @l and\s

used herein ' tjon" refers to the | ne .or
functiop gy apimg %ahl:?épeﬂa%egsfa’ésqmmcg?a@n@son An organ
may dﬁ%ﬂs@%tgrgﬁ‘p Bf tisstlek that bEiFoes spdcifié Hdlttion OF gtdigf off €ads
danmage to cells, tissues, or organs. The rejected

ﬁmctl@eﬁ | Orgaus daglade, dut arequnt limsiedse, be heasdungs braineeysasiemach,
splee%gﬁh@&'és tMeyE StivEe! %ésﬁﬂcésbgm? QltReld, Bhdaes RBADSne.O"

be transplant et roma Terent subjéct into the
S lﬁsf dehle't framulatiagi is whayn whichdhe RAGH fusien paweinithereim,

esscni Ql??l teedifd o f a tg E{ﬁ*’stlga{l %;-;8 %ﬁeﬁlpca{ ngiﬁw é&&f MB% gi@eﬂ g,ctivity upon

storage. Various analytical techniques for measuring protein stability are available in

tlssue

the art and are reviewed in Peptide and Protein Drug Delivery, 247-301, Vincent Lee
Ed., Marcel Dekker, Inc., New York, N.Y., Pubs. (1991) and Jones, A. Adv. Drug
Delivery Rev. 10: 29-90 (1993). Stability can be measured at a selected temperature
for a selected time period. For rapid screening, the formulation may be kept at 40° C
for 1 week to 1 month, at which time stability is measured. For example, the extent of
aggregation following lyophilization and storage can be used as an indicator of RAGE
fusion protein stability (see Examples herein). For example, a "stable” formulation

may be one wherein less than about 10% and preferably less than about 5% of the
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mammal i an |iving systemthat each conprise an
i ndependent living system As is known in the art,
w@edora3a3nz| ude a nucl eus, cytoplasm intracel | BCHDS2007/010125
organel l es, and a cell wall which encloses the cel
and allows the cell to be independent of other cells.
As used herein, the term"tissue" refers to an
aggregate of cells that have a simlar structure and
function, or that work together to performa

RAGBJuéibh pk@témﬁy Pf‘dsbxﬁrhs af) dgifepdR ifBNe fotahuldpna Iﬁ@ﬂh&ct i on
of simlar Is and the_intercellul ar substance

embog{yRen gy A lﬁgeﬁwn@gs{egatﬁfp%m foklemivags lyophitlizatian ﬁml storage
of thd I'yHbﬁlﬁge& ﬁyrrrﬁ'!’a?ﬁ)ln%ah 'b%%é?emﬁ‘ﬁerdv fFJr'eﬁ%?le, arctabRAGyoSlized

uSed herein an gan refers to a f
fonmdawrem@mbne@medvl@mm theangreassih agmmam)mathe llwnnluluzedan

fonm%%ﬁ&ﬁi S IE&QBaﬂ Fooilt %% 811 fegsegzajl %{)O\?t@xxeo, whét h{e'lg?gkﬁ (% on.
or gan may conprise a group o sués that* perform
fonmaats'cpxeisi ih¢ubafadnat t400Q for agleast p)nefwa‘ekn &t bthres emBodaments,

stabil 3R 9T aBichaliflein ke BEwReRin géi?@%sﬁie@.gécal

act1v1t3ﬂh£ﬁ$' suehess, a bikiling agédyessidesciiiberidebesin. and bone.

I"%ble forguh)tlnlsoneln i gh the RA Hﬂﬁ

t EACAD§HHEE 190 18 oPg Whighyhag bepp pr Yflissorying a

1yopm1hﬁaan mcmai@hlﬁrwlmmbla%ﬁgh a diluasi sukh tiat YROR AGE fusion
storage. Various anaéth cal techniques for, neasuring

protemlétdeﬁpﬁrsgti api/er dipselved i Bieiregomstituted fosmylationn dher e
recon%ﬁt\ﬁ't&i’\ﬁgmhﬁtlgﬁ Ryt ﬁﬁ'ﬁbfé"%é E&Iﬁn&t{@lomh ﬁeﬁﬁﬁéntegﬂ7 301

, Vincent Lee Ed.”, Marcel w Yor k
adrmmstvatwrﬁ@ggpa(xq@gq}ne mteslow@stheﬁfusm @rotmdm ¢€trtmly

emboﬁﬂ?(entg' gf ﬂ%QIl‘gé}lt&);lg& e%tng Qvﬂlf 1k tsﬁgg?lg %opﬁﬁ)%ﬂfa%go@é a

ed tenp eratUre a se
adrnnnlapawbrscreenl ng, the forrrul ation may be kept at 40 C

g RISy s bRl oft folBlEln oF g Moy abostyoti

presshiel framiabgut 3400biabbued4omOsnukst Iifzﬁgﬁnb@dinﬁﬁt aadsbtagican
i.ndi cat or ,of . RAGE fusjon prot |n stabllié ¥ see

formation isqnehaving An osmpticrssyret thatis eggetiplly theysame agfnugpen

blood @851 0anesiig) e l[ébtérﬁ&tﬁ% tAPBe ARAIred A9H ARG aPHLHREARE Yr a

| ess than about 5% of eRACE fusion protein i’s
freezipgpostd eﬁ?sﬂﬁnm‘@&mﬂé@t% the fornulation. |h other

enRofjo IRt Sant® s 4 HOIQRIREWhRRhAGHES Q@rhﬁmfeﬁmﬁ{ 4 R’AGE fusion
foll ow ng lyophilization and storage of

protejny elfgmﬁqazﬁm Proyienisl arpdices gherpisa rmh’yéx!:al jnstability of the

pr"tem 1 o@ﬁhzzﬁio@ﬂnﬁ subé(e(h%h étgﬁg? gﬁgcgﬂ{%%}y W&g{lﬁxfrﬁﬁtso ne

e I ncrease I n aggreg I zed
includosugarsaguch s isecrbeser tréimhosaba polybVsuwh dsengart diamhcdbca.g

s RS T SR S5 LY 3 Pl MR
embodiment, the lyoprotectant may comprise a sugar. In another embodiment, the
lyoprotectant may comprise a non-reducing sugar. In a further embodiment, the
lyoprotectant may comprise a non-reducing sugar such as sucrose. The lyoprotectant
may be added to the pre-lyophilized formulation in a "lyoprotecting amount" which
means that, following lyophilization of the protein in the presence of the lyoprotecting
amount of the lyoprotectant, the RAGE fusion protein essentially retains its physical

and chemical stability and biological activity upon lyophilization and storage.
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stability of the RACGE fusion protein fornulation my

be neasured using a biological activity assay such as
w@2rnsli3ny assay as described herein. A "reconBtT/Us10eT010125

formul ation is one which has been prepared by

di ssolving a | yophilized RAGE fusion protein

formulation in a diluent such that the RAGE fusion

protein is dispersed and/or dissolved in the

reconstituted formul ation. The reconstituted

f amarldatean foey1yBghisided 8h@14tRn 1RE8hAE Shé Fhids( €.
parenteral adnministration) to a patient to be treated

Pha“%"?ﬁt“ﬂ]ﬂé’ Fegentable fsade andnemtpxic fPf@é‘mlmSHaB%HUi‘ humag) yud is
usefuf £0¢ tl'xé‘fa’l%gafaﬁan o!ffﬁlfe&ﬁst?tﬂ?ed%hﬁhlahﬁn S ixb @By fdﬁ{lents mclude

subcutaneous admnistration. By "isotonic" 1t Is
sterile Water.t Yasterosiatic ataterfooiydotiva (B FhHas pHrbwEaed $rdutlon (e g
o) u n
phosp?l ngesgd%eere{i s&%e?l g 18 ni?]gl sohﬂlcf% %lug%egsgg%%gh% \?BJ[(]EOS%
solutios. it hw embedmmam, thé dilumﬁ peswded a ﬁdcbystith&diannula'eoﬂn suniteble

. bl ood (285- otaonicit an be ne red
for ingefit I goosher pauugres Sher BEalDrRpetR = fhoeanre
formﬁl&tl&ﬁl Qs fablefos lin_]eoﬁqod mlﬁieﬁﬂﬁﬁf,lborrip&savdﬁt&r&'ﬁﬂin?edﬁbh((WFI).

when conbined with a RAGE fusi onggrotel n

s FYIPTESEIXAYS) 1BF avesrpstityied fappRlation Fenrorapouylyyhich can be

addedotréytﬁb dalieht b t@ Bd debonsBiuté D ROrRAPIRIN o WBMtially reduce bacterial
hilization and subsequent storage. Exenpl ar
action Vb‘g

e sewstivtad foraplatiens fyan embodmnend, the ameyat of preservative
may B £13H38 &n athoRA} YRSy ?ihﬁt%tesﬁig HrodcHiBRYFE mAtidise

erythritol, arabitol, xylitol, sorbitol, and mannitol;
recongfitutashformatations Exhmplasfof pptential presodatinestinclude

octadle%@@’g&’étﬁgl%@ﬁ%yh gﬁ%fno%?mrch%%c% ﬁé’:&%eth&ﬁu@x”&ﬁ&%e

opr ot ect ant
benzalnhmmmobhﬂwmga (augrxture lofi aﬁcytbmzhldtmeth‘ghdmmum ¢Hierides in

wmcfbﬁl%pr ot ect ant (%/%%}a r%%{e%(?ﬂn%%gfnggum ar Sl.lci:e

Othexﬂlypcé cym’esérvztaﬂ:s fugiliad @bin@tic ialtodols|syuoRa® Eé‘doll rtgnyl and
npunt " whi ch nmeans that, follow n(l;j | yophi li zatji on of
p

benzyl ﬁécoﬁp&taé‘whpmﬁb%méuﬁ as sty 67 Prapy %b?lbtcetfpbwgresorcmol

cycloRERHM, Npedthtoll ¥PNLAEGant, the RAGE fusion protein
essentially retains its physical and chenical

sty Bb‘lllk!r}g %?@t"kaOPé!g?P@éFZCéCfPﬁVW@S}O@ soncaypyhid whighiadds
mass 51? lﬁggecﬁ?ﬁxwl@ a{nld%'hm tilé[ Bﬂgéxédl 3&flcture o tlh
ormu y

ion herein I's one armaceut | ca
lyophalizseitadibi(e g( ﬁaaﬂeatamdlermwlucmn@f fan ressmitrahy ghifain dyephdized

ke NI BBp 5 55 ke RS, BLSRRIH Bl g s

are nattlanitédtopadannitol) ghytcare, aﬁdabnibq:toh/at er for injection
(BWFI), a pH buffered solution (e.g.

RAGE Fusion Proteins

Embodiments of the present invention comprise RAGE fusion proteins,

methods of making such fusion proteins, and methods of use of such fusion proteins.
The present invention may be embodied in a variety of ways.

For example, embodiments of the present invention provide RAGE fusion
proteins comprising a RAGE polypeptide linked to a second, non-RAGE polypeptide.

In one embodiment, the RAGE fusion protein may comprise a RAGE ligand binding
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phosphat e-buffered saline), sterile saline solution,
Ri nger's solution or dextrose solution. In an
wepdvodsasent , the dil uent provides a reconstitup€dus2007/010125
fornmul ati on suitable for injection. In another
enbodi nent, where the diluent provides a reconstituted
formul ation suitable for injection, the diluent may
conprise water for injection (WFl). A "preservative"
for a reconstituted fornmulation is a conmpound whi ch
site. Griin Babadigasht [tBe liRSndibindRBlsite CohPrisBEiheaa SN N-tdrhfi e
fornmulation to essentially reduce bacterial action in
domajimaf the RMGE; fugioa protsinml Paéf’dﬁ.E ligand, hindispRif Ay compese the
V_do_%s ef uIR{lg}Ef?aBgig?ﬁ&g{de%t@r I’?gE p%tlgﬁlu%??(g(ﬁrﬂg]ﬁ t’g]'%rru; ti- ng?and
bindipg gigmeemprisasSHEQ IMINGL 9 onha sgauenes edeastt 994 islentiedl thereto, or
p . . ) | | )
su0 5957 B {EsubiEl lra oo LY. rgeyimateenh 4
sequagick ot ledst 080 ndentinaleherktoaFEkG benzy! di net hyl anmoni um

C dramRd Bl U b Gl BB o BB S fadbrge

comppisgemviairnussglobullndenasin @ratpoeticl @ohps fragmeht tsreof) of an

. henol ,. butyl. and benzyl . al cohol, allyl, parabens such
bR ogiain, Shgre pavediaise i buprobdeERmmR =
immEeglcYuginaodhain 3oRBAEEMHR leasPdPoriohdT 20 leastonet Bl thé TY2 or the
agent” for a |lyophilized fornulation is a conpound
Cu3 dtinains gbiabumasdsto the |yophilized nixture and
Coptdekthid §Sbddintch, BRYEAGR! fusibh ?G(StH{necoQﬁpﬁé%@ an amino acid
| yophi l'i zed cake I(D?bl%h facilitates the production of
sequenee @8 setrforthlin pEGH S0y HQ IR NOc sk orwiicauence at least
0 o1t o I &§ropt t4loR) .
0% g D R PR A SR o SR TR Bk o
examgplley ¢ sane amdodiondits, @l seqRACE aFigs st Pidenticalto SEQ ID NO: 56

or SRS S SuPASH e NI RORL LB, B 7

withqut eieeCrsrmiaabiygiehods of use of such fusion proteins.

Th ent i.nvention jay be enbodi in a . vari f

wa§§ff§§ rPTEIEAHET %cslmﬁm%iwnﬁcgnmsettﬁﬂ-ls?%géwénﬂ& :
protehﬂééeggl,t SBQ I RO: 8, SfAGR t @f hidinah RAGES Xiided hBLEiE a

RAGE pol éept ide |inked to a second, non-RAGE
fragmynt pp _@M E polypeptige il deashe Aming pedrindengths may be greater
than B QA dadlBY irCRAPN! B 181436\ Fan! thd ANH i A @S dincd. NTRN

enbodi ment, the ligand binding site conprises the nost
alternqte emhpdigtengopfetha fiusion protairgEomporitionprandanethodtef tRAGE
prescel AR THG RAGEE BEVIRARIRRY LaRalE B! Bafls S
about 7¢and>%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to human

RAGE, or a fragment thereof. For example, in one embodiment, the RAGE

-

polypeptide may comprise human RAGE, or a fragment thereof, with Glycine as the
first residue rather than a Methionine (see e.g., Neeper ez al., (1992)). Or, the human
RAGE may comprise full-length RAGE with the signal sequence removed (e.g., SEQ
ID NO: 2 or SEQ ID NO: 3) (FIGS. 1A and 1B) or a portion of that amino acid
sequence.

The RAGE fusion proteins of the present invention may also comprise SRAGE

(e.g., SEQID NO: 4), a polypeptide at least 90% identical to SRAGE, or a fragment
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bi nding site conprises SEQ ID NO 9 or a sequence at
| east 90% i dentical thereto, or SEQID NO 10 or a

wGewoasse2 at | east 90% i dentical thereto, or SEQY/USROND10125
47 or a sequence at |east 90% i dentical thereto (FIG
1). In an enbodi nent, the RAGE pol ypepti de may be
linked to a pol ypeptide conprising an i nmunogl obulin
domain or a portion (e.g., a fragnment thereof) of an
i mmunogl obul i n domai n. In one enbodi ment, the

of SRACR. PAR Ls&iEh &t OISR A GBisahe Rmmﬁﬂit&h%étr&o% Bt ﬁhclude the
conprises at least a portion of at |east one

transipepbgsne gegioPs theariemiasmpic tail Ravk st elgdature %ﬂt 4. wzs -1031

(19983&13‘3% acl Y ;}%@ugﬁ?gfo &Eg{ét for%’ﬁgﬁﬁg@@%ﬁl\%ﬁk@? or

fragreBherpollovith Glyeine as thedfirstwssidue rathasxhaﬁ! a%tethrmm@@ﬁ; e.g.,
Neep%v%{t? al glé%gzy/@r %%G%W{?lny% gt/*?ie %{r%/ 90/ ?rﬁturr?a%l sRAGE with

exa a sequence
the sighallseqmﬁnc@ﬁ&ﬁno@hwm g1 SEQHD ND: rscm mcﬂ) 8666 & SED) ID

NO: R IR 1) BR S pp oo O P PR AP FORTES A RAGE pr ofei
Ornfpuhet ra:ﬁﬂiokldﬁeritﬁ,ythlé RINGE %ibtémgha&' ecﬁrgpﬁsdw RB[GMmam
(see B BT Sy, BRI RS, pidend Bi0- 4Rl b yDepe aeat.

(199z)ssatmide 8c4l. @99M)N O 6 isélfuchBe 91886t B0 RYENEEa1 36 @RI RAGE V
than 30 am no acids in Iength but is |less than the

domagypy 2 fragmentihprpof Bydisdised | n al t er nate enbodi nents of
t gy, kSR AGEpRk&Eh Qﬁayhé‘cﬁx&ﬁ%' tﬂr@ﬁen’t %@%&RN@SEJ'V Smdife.g.,

resent i nventi on may corrprl Se a

SEQ Hadiend SHQ P NQ: 19 of §E§t1DaN@Jl4 7@%!(375%1118@% engRgliment
R%%%%’%% 1 Gortftde g Hin BRdLIE S AP @b SME e tigand
bindiegbibaimag nbmptlhe SEQAD Pied: ¥ ept sepreney acieagirfiodeidentieal
t th th i
there, GRS RN 3] R s bRhce drnlh 2O Rudtf eiis gm3b
NO: 4, .or a(s%x):é at [Bast 2096 identival thACho. Mayyee angthéSémbodiment, the

| -1 en GE, Wi th the signal sequence renoved
RAG%&”’&“@“S PEtRgc BepYileSEQ ED NO 3) (FIGS. 1A and | B)

Oln@nBdet EABo@imdntahe HBAIPLIAGING SHRGHBNESMp Jéeemﬁﬁ@%mds 23-

fusion proteins of the present i nvention may

53 of SHRIP NOSRAGS. (13 I an emqq@aem; thed R pyepu g mey
coma 233100805 0 UEE, Moo AN ot Yl
bindipg sit¢ may ggmprise amino amds 31 52 of SEQ ID NO: 1. In another
embodiment, the ligand binding site may comprise amino acids 31-116 of SEQ ID
NO: 1. In another embodiment, the ligand binding site may comprise amino acids 19-
52 of SEQ ID NO: 1. For example, the ligand binding site may comprise, a RAGE V
domain or a portion thereof such as the RAGE ligand binding domain (e.g., amino
acids 1-118, 23-118, 24-118, 31-118, 1-116, 23-116, 24-116, 31-116, 1-54, 23-54, 24-
54, 31-54, 1-53, 23-53, 24-53, or 31-53 of SEQ ID NO: 1, or fragments thereof). Or
fragments of the polypeptides that functionally bind a RAGE ligand may be used. Or,
a sequence at least 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99% identical to
the RAGE V domain or a fragment thereof (e.g., as described above) may be used.,;

Further, as is known in the art, in embodiments where the N-terminus of the fusion
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transnmenbrane region or the cytoplasmc tail (Park et
al ., Nature Med., 4:1025-1031 (1998)). For exanpl e,

W0 b@7RAGE pol ypepti de nmay conprise human sRAGECDUSH07/010125
fragment thereof, with Gycine as the first residue
rather than a Methionine (See e.g., Neeper et al.,
(1992)). O, a RACE pol ypeptide may conpri se human
SRAGE with the signal sequence renoved (See e.g., SEQ
IDNO 5 or SEQIDNGO 6, or SEQIDNO 45 in FIG 1)

proteﬁhrls %hﬁﬁhfrﬂeozﬁb f& ekﬂﬁf)lea;fﬁoﬁ(}eﬁ'ébﬂ oTRRS SIBAA. sehii‘erﬁ:te%fnpnsmg
nment s, teln may conp ri se a RAGE

reSIdlef@r%H%Oi SBQ 1@ 1§0 léE@ |Q?-4\E9r apolwlﬂwpsse %ml®EE$1¢S1324'
118 o'P'@E({*lQQ? Fh! Gche DluthdBRP8AY Blc1Ble: 0 gé%?é%%o eluptiife £lig E;;E

, a sequence” at Yo'l dent i cal
t HEBRABE M@Emﬂypephdaumdagrtbﬂm ffigsddn n@yemsaotu@@d)resent

i g T B R RS BRI

RAGBEQniﬁasbﬁhrébﬁmmmgmblﬂl)mhkﬂfmaiype;&rdmﬁmm tmeh*er doMEED, and

theci ég#%w%n @ﬁgﬂgolsi!'%mqﬂaf ndln glte . 55&6

length EAD@E aBo 1&1&&?@&&%1%&& ﬁ@?be;ﬂﬂ%dnd&lﬁylt@;ﬂhsmlc tglcl)0
t heretq, or, D NO. 10, or ue at | east Yo

downsgafp i(gatFmi“ﬂ%g of the %?Ddgﬁe“}’ B %gt ‘E‘P%& Wence at
| eash HPSdiden! iheatA GR i Poptids 663 nanatings any s1gnal
embodi nent, the RAGE fragment is a synthetic peptid

sequenge FgeitUser Téﬁﬁ’&?b@ﬂt‘m‘i@l&f RAGEaaprompity gthes rm@ﬂes 1-22
or res@&f&% rl'-@?o?ﬁx‘llﬂ@n@cﬁ IRISGE3 'Fxét%ep fas fEQdv {}‘Qhe H &nbddiments

I n anot her enbodi nent, the Igand bi ndi e may
where ghegNiteraninyg efothe épsien prptein ing ugpmne] . e flgnphsequence

i
comyR1 sl DO TEDNS i) ARSI GUOBUP a5 SEIHTN for,
pyrogmamic aedi(pE). h@(dmpjawdnm eitpush meolequtescarapelypeptdésno
ds 31-116 of SE r 0 n
navis® Rl AP petineRirtoce! gt e s BN 435 PB4 B8l .
and SAFo. BERY Well MOR AIGE Fasior pmtad ine hatihg the gaind dridiskqgugnces as
rise, omain or a portion

set f%pﬁgﬁﬁﬁ éqm%r Yand bindi ng domain (e.g.,

ank B eecaghidsd i]n'ﬂa@%rt % G| Bregidtr dilie RAGE ¥siod gﬂoté;ﬁs of the
23-1 16, 24-1 16, 31116 154 23-54, 24- 54, 31-54,

present yentaL Wy hzue thy C-gprminalzanige agidsleayeroff through a post-
transfah@ﬂﬂ‘:iﬂ&ﬁﬁtzﬁﬁfne@ﬁén e@re&@@ﬁf'@éﬁﬁn tcohdtfnd® E&‘Q@xﬂ& ! @S‘%% e.g,

that functiona gand may be” used

Li, el difoeessins 1433 3P00P0555(n B0SmOOERENSGH Copmingt sgino
acid B9 ofP %%%19@ ﬁ&} Chud ¢h alternate embodiments, the RAGE fusion
protein of the present invention may comprise a polypeptide having the amino acid
sequence as set forth in SEQ ID NOs: 32-37, 56 and 57 without the C-terminal lysine
(X).

-

Thus in various embodiments, the RAGE polypeptide may comprise amino
acids 23-116 of human RAGE (SEQ ID NO: 7) or a sequence at least 90% identical
thereto, or amino acids 24-116 of human RAGE (SEQ ID NO: 8) or a sequence at
least 90% identical thereto, or amino acids 24-116 of human RAGE where Q24
cyclizes to form pE (SEQ ID NO: 46) or a sequence at least 90% identical thereto,

corresponding to the V domain of RAGE. Or, the RAGE polypeptide may comprise
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the RAGE V domain or a fragnent thereof (e.g., as
descri bed above) maybe used Further, as is known in
W b@7as302 i n enbodi nents where the N-term nus PET/UR®07/010125

fusionprotein is glutam ne, as for exanple upon

removal of the signal sequence conprising residues

1-23 of SEQID NGO 1 (e.g., Q4 for a pol ypeptide
conprise amno acids 24- 118 or SEQ IDNO 1), the

glutam ne may cyclize to form pyrogl utam c acid (pE).

amind B&gs 15492 R9h RRRBE §E Blea Bﬁg?‘énééiéﬂ 185t 90%

~proteins of the present entl on
identicaktheeste, cofrespondimggn ghdiC R@almsf R&RGE}O\M appththembediment,

e RRE ST 5 TR S BRLNRORSE o

ID NOi bRea 4 seqeace adidast 909g identical dueckooraionrekpardang to the C2

om0 AR SR e o 2512
humab@iAGE’(SﬂEQ ID o¥O: tlBQ of3 seivhice at RAst doopkddtit4l théretoldr

amminy 10k ARy A6 MR BAGTE SO SRANOT L0\ tieabmes o JgREp0%s

identREMERES, ce&egp%ﬁﬁ rgaxs ROV dr4in ¥f RIQGE 288 laleSstesd OF
residues 1-2 Il length RAGE. Further, as is

interdeppip linker: (&, e RAGE Relprntivemay carepréseamaingacids 2dnla3 of
humaRABE |HsE @Myehsésrtolfénﬂ Et(ﬁﬁ'c)ﬂﬁ) NG ) or bRE %u%nge A least

sequence conprises resid he N-term
90% gleatlearhth@e@(g@) tw&mqlxeem@emmqsww apringiagidg BeR26

of hu{n[& SRR g'ﬂbe%fﬂ@)s 45 rt gs réueﬁUg Qt 4t @6% faenflSf theretto or

avin no acil sequences as
amincb acitlh 24ﬁ255©hEmamGEKSE@m WO: 183 or 48¢quisice anidast 90%

identighf el o RaniRioinadl Voot Bt O Gt g hdBmain

Imkexalmklﬁg t{est Gvo 4§bma1¢hs Oecthg R AGE palypdpeidahtay ddngprisddmino

acids 2 g Chimat R AGSEho1E Pt Srelifedd it Gt T ka0, or o
sequdﬁf:é at REQWON, RIRHE ihaas! O, ek AGEHIlvpeitidRinX\&dmprise
ressed in.certain recorrbl nant Sy st ens. See e. t%{)%

aming F‘Cldé?3:§|39 ophgmap KAGE(FER ID NP9 a(szwy at Jegs
ldenul*%amefé&?r& ,242%?9 S BT mt;nﬁ@wn@%d &) &aavs%qua{a‘e dt feast

e enbodi ment s,

si ne (K) us, in altern
90% dsstion tharbioeramebondias e SARLE (irmeneodng ty Ve Brpmde2 a

o MR i UL NG LRy e i

acids @twmmﬁ@ Wigre Qusydlizes r foomp E(HEQIRRNO545) or a

son 5T LRSI Y. GEPRELAGT00, B Al

may M)%eldd &et IFEG! 1 for the amino acid sequences of these polypeptides.

The RAGE fusion protein may include several types of peptides that are not
derived from RAGE or a fragment thereof. The second polypeptide of the RAGE
fusion protein may comprise a polypeptide derived from an immunoglobulin. In one
embodiment, the immunoglobulin polypeptide may comprise an immunoglobulin
heavy chain or a portion (i.e., fragment) thereof. For example, the heavy chain
fragment may comprise a polypeptide derived from the Fc fragment of an
immunoglobulin, wherein the Fc fragment comprises the heavy chain hinge

polypeptide, and Cy2 and Cy3 domains of the immunoglobulin heavy chain as a
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thereto, or amno acids 24-1 16 of human RAGE (SEQ I D
NO. 8) or a sequence at |east 90% identical thereto,
W@r00ar3a3e2 aci ds 24-1 16 of human RAGE wher e QZECT/US2007/010125
cyclizes to formpE (SEQ ID NO 46) or a sequence at
| east 90% i dentical thereto, corresponding to the V

domain of RAGE. O, the RAGE pol ypepti de may
conpri seam no acids 124-221 of human RAGE (SEQ I D NO
11) or a sequence at |east 90% i dentical thereto,

monofiRf.N TR B%Maﬁ&gggrt@n tHerBHmay b&AsEved Ron@iyRlke of the

enbodi nent, the conprise amn

r ol ypeptide ma 0

known hegyy cham 9typgs: Isﬁrfﬁﬁ Ig&@@(ls@ﬁ){iymds),m)l%r(ah In

. _ on 5% _ .
2ditiSEUPREE o &8 ot HERBI iRy bt B B ol RIS
known begynyi dhmimsibippesclatl 03), 726245 2) le@d .(me@%@@@),umn,
Tga2 {2, O rnfraB B G Piso RO br ARGl PR RIS B Rl Shiyiey.
The sead grotgeptidé emytcofPpiise then€i; 2 ahd Cad detminsoafra lespankGigor

.to the V domsj dad t i nt i
portio? g gfnet SPBTh Totdhesd dp Gt s B8 4REDP BTN BCATIR, "
pOlypelﬁﬂd&SCéﬁﬂi?ﬂSZﬁgD tHe Cuhad GSHomhmsof @ﬁnmylt I dltnglgzﬁ alporfiom m

r nce at.l eas %

thereqliuty Ferapiog QU NG 48 (R GRS iryortRrest Hgne
embo@iig) the pelipeptidctdtprising & Of2 Mmien3 Rok&insJEQ Huthd¥QgG1,

17) or a sequence at |east 90%.identjical thereto, or
or a pgRjardharerfignavicopriss SEQ IRNRneE of afrasmsniierens) THe a

immunBBléblLiE pgﬁti&e,exﬂﬁyt/ b BREJ L8 BY 1R hudIBR RIPseqhOhdSHHINY THY
to the V-donmain, the C domain and the interdonain
NO: 39 ondEQIIPMINOn 41 (Fés d )+ Whe domainpslobglin sequenATGESEQ ID NO:

L O ) :
38 or BRYRTRONR B3 o8 R enES A e OarNGE S R S T8O,
(FIG.d ) seberersdentdiast ebestged rvthel esddnsdhatteneodd for p@linet (GG to

RA al | d i se.am acids 23-339 of .
ooyt antEORe G ER e Ao hiRE R S s A Getic
RNA Ig)ﬂE&H diteeat RS ﬁh@inabfodﬁﬂ(ﬁgggl/@c_ﬂgdﬂm I’62M| ; dfSEQ IDND: 39

.Or..a sequeng ast ldentica e 0

are mefified 4 SABTAY fodhaé %% %l.lt,lglawtfﬂeaﬁﬁa-@ﬁé)f{ﬁg%ﬂl? N
are mbdifkANBigeRerak BEQUBNGONEIY | inkers). O, the RAGE

pol ypepti de_ may_ conprise am no_aci ds 24-339 of hunman

gt egpvoiche Fr pesiqnofithe mprnpgiobprlimehgin may) b,

proinﬂaﬁﬁfh‘ﬂ&?&'ﬁ vtho. |1qﬁ§,t1 Wehfatrhes! tﬂe@@@pﬁxs&?mtein of the

fragnents of each of these sequences nay be used. See
presef igventidnogonppréses ai iersiomain bnkerrissiyed fronh B4 E rather than an

S N i S o

RAEsOn certdinagibedimentiatbo RAGE dusec prdeip shappegmprite 2of
RAG}E%%ly%%ggde directly linked to a polypeptide comprising a Cy2 domain of an
immunoglobulin, or a fragment or portion of the Cx2 domain of an immunoglobulin.
In one embodiment, the Cy2 domain, or a fragment thereof comprises SEQ ID NO: 42
(FIG. 1). In an embodiment, the fragment of SEQ ID NO: 42 comprises SEQ ID NO:
42 with the first ten amino acids comprising at least a portion of the Fc hinge region
removed. In one embodiment, the RAGE polypeptide may comprise a ligand binding
site. The RAGE ligand binding site may comprise the V domain of RAGE, or a

portion thereof. In an embodiment, the RAGE ligand binding site comprises SEQ ID
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fusion protein may conprise a pol ypeptide derived from
an i nmunogl obulin. In one enbodi nent, the
w0 pavonaghobul i n pol ypepti de may conprise an  PCT/US2007/010125

i mmunogl obul i n heavy chain or a portion (i.e.,
fragnent) thereof. For exanple, the heavy chain
fragment may conprise a pol ypeptide derived fromthe
Fc fragnment of an imunogl obulin, wherein the Fc
fragment conprises the heavy chai n hinge pol ypeptide,

NO: 98fla Seqhendsl atGedst YOPRIdREtE thdi€to] HNSPQADONW: i10 dR@R¥Yuence

chaion,as ampnoner. The heavy chain (or portion . )
at leagi )74 ddontical theeetey o SFQYR Nt 4 gt 8 seausnce Aklepst e identical
therefd€a@vy chain sotypes: 19G (g), IgM(m, IgD (d), IgE
A (a). In addition, the heavy chain (or

(e), or |
p o%hei Eﬁqﬁgmlmﬁgtidmsse@ & deRAGH fisiompaeiygingiod thyf preprt

o S A A 41 o

altermativelyi thesragindrit e R AGB mays®mpriss uhtiyteatorhdintinkbt. eOr, e

e

upstrpdn (. @) dostr te thdWrtermiihud)airidowakirtdir $e.(61oBers theS-tafininus)

. xanpl e emhodi ment, the pol ypepti onprising the CH2.

incerd{Ep BBk o g Y58 Sopther SRaEB P b e S AR aricgimbrise

two (BRo8E) A GESnEd b NBn dindifid éachinked té e dthé& by an
thereof. In_one enbodi nent, the polypeptide conprisin

interqqrpainiinke e BAGGHRP ReRSideam A fratheT granprist myltie
immﬁr{b%[&ﬁ;lin dTRYai GORMEASS eREHDME DonS8r ﬂlbr@inftéré&ﬂﬁglt linkers and

_thereof. The 1 mmunogl obulin peptide may be encoded by
havingretepminabinterdomain bakes afachstl to8® NiemanaBBASE SEQ | D

. y . . i nogl: i .Ln .

imm el by forlin b o I ¢ SRR M BIHERBSRRIA.D ARionat

combimxtNGs of RAGE SaQunoghibulib dofains and jintevdrenain $inkerstardwithin
the cadons that encode for proline (CCGto

the sCha%gglie fror tf venfl

CEETERPIGPSTE RETPEAT to GGG at the G terminus of the

S eljUuBRGINBAIMEA!, theCRXIBE solfPdtidp lcbfPrises £RMGE iftB@omain
ke B AR S EOmth e ik B Gt S i
of th&'RAIGO 1h A8 0 SPBuER oRbinIERnkEd NIhe N-lorffifal MBsthé k& dfehe
imergene.r ate SEQ I DNO 53). The hinge region of the Fc

gip dinkey, apd ghe Gricmegelomuinp poidfithe B dnterdomain linker is
e SR QTR Ay 02 e AR OE BB R L
domaip of an tnawnegiebhlinkera fkgmaens thereefm TR&GRLYREptide cotmpnising a

e
hum#nuigiGdromr pirGon offeitharpombatbcofdhese domains. As example

embodiments, the polypeptide comprising the Cy2 and Cy3 domains, or a portion

thereof, of a human IgG1 may comprise SEQ ID NO: 40 or a portion thereof. In one
embodiment, the polypeptide comprising the Cy2 and Cy3 domains of a human IgG1,
or a portion thereof, may comprise SEQ ID NO: 38 or a fragment thereof. Or, the
human IgG1 may comprise SEQ ID NO: 38 or SEQ ID NO: 40 with the terminal
lysine (K) removed.

As described above, the RAGE fusion protein of the present invention may

comprise a single or multiple domains from RAGE. Also, the RAGE polypeptide
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RAGE pol ypeptide directly Iinked to a pol ypeptide
conprising a CH2 domai n of an i nmunogl obulin, or a
WO ea@gten3v2 or portion of the CH2 domain of an PCT/US2007/010125
i mmunogl obulin. In one enbodi nent, the CH2 domain, or
a fragnment thereof conprises SEQID NO 42 (FIG 1).
In an enbodi nent, the fragnent of SEQ ID NO 42
conprises SEQID NO 42 with the first ten am no acids
conprising at |east a portion of the Fc hinge region

compﬁaﬂg\éﬁdntefdbnma lipRboEkIEsah 2 R ASERYEpaptlly Iaﬁﬁiahrdﬁlaﬁfay

bi ndi h d
compirinh FREment el ilceBdtACE Rhisiy KRR HORACH, o
polypepﬂi&a Ay t58pESE amidd @aﬂdm@% BERimat RAGHEEQ 8ARD: 15) or

bi nding” site conprises SEQIDNO 9 or a sequence at
a seqyengs et Ges 908 eidentieal theretocaramisp agies)2ftl 3q@f RAGE

(SEQW@”?&) H}a Le‘?ﬁ%ﬁcegg%%éesgg?%gxg%tf%hﬁ{e?étg oroamlﬁggclc{s)

sequence at entical there

of huiRAGR ASGE yyiepe (26 ayskzesitn fotue pRASEQ NG 4[99,01@ mucﬁce at

teast Dol RTERED PR a e o Rl ¢ TR R g BT OERAGE 80 Bel ¢,

downkti€ant iragrdeniairoinRACO e RAGE P gpepride i aoifrise amino

acicds 2 A TG VB £ ROl D5 ACuSEI Bty S0 rtica

theret@l os@hinbQcidi@ 4N § e6 it RAGEJI@/EQEDW ﬁo) 6 a sSues&y at
the CGtermnus) interdomain |ink get anot her

least %%d@l‘?’ﬁ’éﬁl( theyete qraaring aridpdprirdal M%Bﬁéﬁ
cychi(')étg ﬁg ﬁorﬁ?ﬁ;i(smmmb» By, 'o‘? a(s'@éﬁ?én&? a@féﬁsﬁ dow kcfe%um tﬁé‘z‘étb

r by an interdomain |inker. ypept i
correspepdingrte g Vdimpﬁuns@erﬁﬂl dompapia, M@erdmm@ Slmbmlmkmg these
two dﬁ%ﬁ{s”énci ) R dtifre gﬁﬁér PRiafo

terdomai n i nkers and having a term na |nterdonra| n
I |R¢kexmapt6am¢ ¢mb¢chmemt ttlee RAGH] ﬁmmtmmnugl wivagirisg two

noQ n_do
imm R R AP 45y ek, TR S 38 e o
domahmxtierivee fidamahonmanHeegdypepeidei The RAGE fesiop praséintrhsy

comefls § et LR R g A ACT Aestoppiinker

linked & Qsﬁﬁﬁmﬁﬂﬂﬁ dHﬂlhﬁQdeBidih ante A sédoatl RAGE interdomain
C-termnal _amno acid of the RAGE i munogl obulin

linkery gyl that the N-tgrarnal amipe ajdiof the fest interdasaie ligkesris figked to
the C'-t@ﬁl?i%%pﬁﬁin@ :Jcicf‘gﬂhe RRR AL ibrh &P SRNlinA B An Ahk - Qérmmal

GE Interdomain linker 1s dlrectly l'inked to th

aming\a¢id ofithrasecand RAGE immumoglobuliy depeindie liakag to Q-mmmal ,
a.minﬁ%@d%?;ﬁ?é ff]]ﬁp Int@lia Heggjflﬁ%g otlBHIN Ekrm%al %Lﬁé‘%ﬁﬁ%f the second

ereo to n‘p rlsi
interdomain linker is 11nked to C-terminal amino ac1d of the second RAGE

-

immunoglobulin domain, and the C-terminal amino acid of the RAGE second
interdomain linker is directly linked to the N-terminal amino acid of the Cy2
immunoglobulin domain. In alternate embodiments, the four domain RAGE fusion
protein is encoded by SEQ ID NO: 30 or SEQ ID NO: 54 (FIG. 2). In one
embodiment, a four domain RAGE fusion protein may comprise SEQ ID NO: 32
(F1G. 4). In alternate embodiments, a four domain RAGE fusion protein comprises
SEQ ID NO: 33, SEQ ID NO: 34, or SEQ ID NO: 56 (FIG. 4).

28



10

15

20

25

30

CH2 domai n of an inmunogl obulin may conprise the CH2
and CH3 donmains of a human 1gd or a portion of
wW@2aonase30nr both, of these domains. As exanpl ePCT/US2007/010125
enbodi nents, the pol ypeptide conprising the CH2 and
CH3 domains, or a portion thereof, of a human 1gd@ nay
conprise SEQ ED NO 40 or a portion thereof. In one
enbodi ment, the pol ypeptide conprising the CH2 and CH3
domai ns of a human 1gd, or a portion thereof, nmay
C mﬁﬁleﬁEQtﬁr@B@onﬁ&l RAGE ffLE teif ARIyaRinpride orehe
conpri se_SE 38 or SEQEFD NO. 40
lmumlﬁbvmd?@m 4?51"6119%% apé 50 immupgelghutin dgains

derivPRY¥S a fllfar o PShtRid. mdi’teﬁhlﬁpﬁf tHelYeA BIERRSIdN protein may
I nvention may conprise a single or nultiple domains

compfigeAFiREBERA 1nssnum¢@0Mc£dcpmlyr3@b?ql ik B in{grdgmain
hnkexJ tettﬁé f&%ﬂmi alﬁ;&raracka pkge bgnﬁ&%@gﬁb@ﬁhmﬁm g€a Bﬂﬁix{‘of
onprise a ftragnent of "

a CHZHunnmmlqdiUél,n ddm@AEakWhytp@ptbOdanm?, thetipee éemam MGE

il S R QAR s A, 14

embodéndidfa ﬂﬁed‘dnmmanQfGEE(fﬁEi@n IpBothin; may poroprise SBQUIENDO: 35

10 520 B A S M BB

compfifs SEQ [ANEEGGESES Ml NI 391 0O9BQI MENO: GaI(FIGLe‘I)et o
corresponding to the V domai n of RAGE and a .downstream .
[ ﬁ%&d"b@ﬁé‘i‘tﬁr Ok fink a&“FFé‘t R??(XE’OBBF&FB@FH‘?P tide fegpence at is

natur&l WiSreaf Waﬁ’d?ﬂﬁiﬁ 121%{6%53 DR ATIBAMBAGE 0bEddbaldO. For

or a seql_;ence at | east 90% i denti cal t hereto, _or

examalm, fos the RAGE Y. damaingtherpierdprmaisinkspony poprisoaming acid
seque‘f‘lggé'ltﬁgp% gg ﬁS&O\ggs{iléaHFﬁ%llnCtﬂé \/t Mﬁho In 2h eﬁmoﬁﬁnent the

hurmn RAGE where clizes to form
hnkexptan segptise SEQ BINO: @A, aors@qgedms tca@-m repastidobbB-123 of full-

lengt 3% rr;(lﬁ lﬁ dlle? ﬁrél?eltr?]? e}}: %{)mn?s%oa{?é vﬁ%%d}{ltgﬁgﬁg&lohp Bf the

naturmlldmiGﬁsseqamtea Foe epadplen mendmimnaui linkes nodmmsigrmmabf

di t
i ik e et B 1ok R TR PR g0V e o
SEQ UoNEezh faghe BAGE Thay, ¢ Sneadbddinenthid figérdbmaimlinker

domai n derlved froma human Fc polypeptide.. Th
comprget SHOJPUNEY Ao ayPPCiigE 1880 2oiior 7 IBRaE full-lenigth RAGE.
Or, fﬂa@ﬁéﬁ@qi D NORy &el@ﬁ% Fof &xaPiplEAGE, biN3 inflidGRIcRs from
Il rnker |inked to a second RAGE i munogl obul i n domai n

eithenend of the ligker RAGES Pifder Hoaleraate icbedimaihe Hakermay
comphlsk F‘H?EQ%* g%msnﬂ 185t F0R] 759 b, Hiso, Yot BRI gbok] IHR! 98%,
or 99% identical to SEQ ID NO: 21 or SEQ ID NO: 23.

For the RAGE C1 domain, the linker may comprise peptide sequence that is
naturally downstream of the C1 domain. In an embodiment, the linker may comprise
SEQ ID NO: 22, corresponding to amino acids 222-251 of full-length RAGE. Or, the
linker may comprise a peptide having additional portions of the natural RAGE
sequence. For example, a linker comprising several (1-3, 1-5, or 1-10, or 1-15 amino
acids) agnino acids upstream and downstream of SEQ ID NO: 22 may be used. Or,
fragments of SEQ ID NO: 22 may be used, deleting for example, 1-3, 1-5, or 1-10, or

1-15 amino acids from either end of the linker. For example, in one embodiment, a
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the C-termnal amno acid of the first RAGE
i mmunogl obul i n domain, the N-term nal am no acid of
wo b@7assend RAGE i nmrunogl obul i n domain is | i nkedr/us2007/010125
Ctermnal amno acid of the first interdomain |inker,
the Nntermnal am no acid of the second interdomain
linker is linked to CGtermnal am no acid of the
second RACGE i mmunogl obul i n domai n, and the C-term nal
am no acid of the RAGE second interdomain |linker is

RAGH hxﬁt@ﬂidm/alh lifkednhpcémipride SEQMDTRD: 24] dviredpotliag td Adino
rmunogl obulin domain. In alternate enbodi ments,

acids {2%% 2260 in gBempte qResimeRs dhe fkeumaY FamBHEGA BEPHE theids at
least ”/d%'\@ %3 R004, 855529'0% e, B0k 7@, 984, drW99h fientical to SEQ ID

mbodi ment, a four domain RAGE fusion protein may

NO: ?e?ocvrp?'E@éDerQBbNo 32 (FIG 4). In alternate

conoi BEahapefh KRR BRE FEQ I N £ 20 Ehbepdingye

RAGB @rr(lﬁd) @rid4 B1 3342 manlterebty, enaaddhnelﬁs,dhﬁﬂnmhemﬁcbmsﬁsm a

ke AN R R R

1dent1aalhu@QEDI~p©ly4pept| de. For exanpl e, the RACGE fusion
protein may co ri.e.s .
P T o O Sl Sefl bl i e S SRioedetetions
or additibAg Whivhl ales) a?l@ oa@brét@ﬁ smgﬁﬂnl igﬁ}wrm? Dbl plexféemag@ of
. or . ortigon of a CH2 obul Ln _donmpi n.. In .
ammw@? aP@aﬁwéa thaspbgut %%em%? s@l%wa?%%@% dpin an
encod(%ﬁ%%&vhéh)cb rEOGRESMHH PNy REFSAifiEl Wdiatidnd viferSHEQ dl@rzﬁ@ns PSsult

In one enmbodi nent, a three donmain

in thefsubﬁtemtlgé of an Aming A Nt asehegEeplbsiNar srsmm@ 5). In

ConsSARCORRISHRRTATEN it BT gy

knowgHEQthearCThé ol [owidy eSimpla gRAGE danh eputaimadminioi ackdsrthat are
fr n 0 epti de sequence that is
conseﬁvatqurésPPStﬁg%%sfygg g%‘?h and thus, linked to, a RAGE
imjlngiln?EAMSBrdmr(E} lThrEﬁﬁl nef@gpl e, for the RAGE V ;
in e erdomai.n |.i may conprise am no aci
?53‘&? élﬂs)cnig ?Eilﬁf‘%‘prkéidomstream fromthe V
dCﬂ)&L@ardg%@@N)@@nﬁdjnﬂiﬁeﬂ(fQ) the linker may conprise SEQ

correspondl ng to amno acids 117-123 of
f@l%’f‘ﬁ@&@smaacthe l'i nker may conprise a peptide

hayitsdleadds ) qzaim&qﬁ) I RAiGint (e "ehimeatv)RAGE

sea uence. Fof exanple, an interdomain |inKer

hegylalpnina (&) al yrapipa §Y ackroptopbag(W)1-3, 1-5, or
s pttih Yy BBRER, £t pFbh 5 MR IR MhIno

acid (ph@n‘alm ecaiompg Or mpdi,{md) is structurally related to the amino acid being

substituted, i.e., has about the same size and electronic properties as the amino acid

being substituted. Thus, the substituting amino acid would have the same or a similar
functional group in the side chain as the original amino acid. A “conservative
substitution™ also refers to utilizing a substituting amino acid which is identical to the
amino acid being substituted except that a functional group in the side chain is
protected with a suitable protecting group.

As is known in the art, amino acids may become chemically modified from

their natural structure, either by enzymatic or non-enzymatic reaction mechanisms.
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conprises SEQ ID NGO 23 conprising amno acids 117-136
of full-length RAGE. O, fragnents of SEQ ID NO 21
waledoeti3asge for exanple, | 2, or 3, am no aci dsp¢T/082007/010125
either end of the |inker may be used. In alternate
enbodi nents, the linker may conprise a peptide that is
at least 70% 75%, 80% 85% 90% 95% 96% 97% 98%
or 99% identical to SEQIDNO 2 1 or SEQID NGO 23.
For the RAGE C domain, the |inker may conprise
[ t I
For g'léj?n aftdl ﬁl%gﬁmlie ? IV? t%l“{l%e&tl\émqgwa o&%ﬁmir?lfne Jlg
cych%@llﬂDldﬁﬁ)Of Mtercmrﬁoss ;pgmglutgmicoacadn(pwoﬁcur o) ZQBeIﬂfs]et of.,

el ORI BBy LB LBKST O SOMEAES P sk

73: zsmqnm(a_wspr Alxangiwely, a fhsiok 9fotemnwvir% agNsexsinal

-3,.1-5, or 1-1 1- 15 am nQ acids
Pymé'éaw*g&mda%maamﬁlgva ettipe HEEIEFFa@'FI%é CqREREE
encofing fbF Qﬂl@ﬂfcsacﬂf ats J)sﬁh('ﬁgn tRé pP@tEmQﬁatuﬁﬁ gostﬂﬂrﬁ!dti‘bﬂal

for exanple, 1-3 - or 1-10, or 1-15 am no acid

procgssing bﬁcméﬁ theny- té'FmPH%(el §-nwhere rﬁfadu%%ﬁﬁSEQ IhNEY é is

glutﬁ{gggpétﬁ@%ang%n 3§ erdomai n linker may conprise SEQ
NO 24, corresponding to am no acids 222-226. In
alternate enbodi ments, the linker may conprise a
. /5%, 80% 85% 90%
: : : t@ztl cal to SEQ ID NO 22
or TEEstEhthmrerﬁmn atBro @mprises p doatodito makea RPEGE fusion

e R D S e
makllfig)a RAGH fusnaprpeii canprididg theStat off @aalenil) Wnkitfzda RAGE

80% 00/ 959 % 8% 9% | d al to
YRR oliest 103 SecoRg nATRR ASTLBOlgRER ke hetpin e RAGE

polyﬁ%ﬁﬂg RooZfrisboh RAGE Yigshtbbin8ingSlite! Wok eRSmpReihRtlinkBd RNGE
ditions which alter, add or delete a si ngl e am no

polypeitide gnd dhe spepnd,omcRACK RO lprertide morysks ersofed By dal | y
recomBfiRnt DAA 26tuch WrhdREGol YilyCRkth¥r !:cﬁﬁéné éﬁ:??;gtd 1%

in an encoded sequence are conservati v
inconpgratimgi the DN spastrisb inid ar cxpricomen vestor. tAlsn, thhenethod may

comitahé bidp o PneknE BBl feclle BB BORTEAD, { ab os

pr Betd dcangplé urmathadimahts pf Serpresent ammbomprdalzsddaRAGEfdsxon

protei s sipg R ACAGE abBshfos Pikddde ERiBad B REE Fifpeptide.

In or&udwtdcﬁmbn@ fise RAGEfikiod bRl ma bolpdise AR AGE ligaad bitRling

ni
51te h em%o%?ment th(e-lagand binding site comprises the most N-terminal

domain of the RAGE fusion protein. The RAGE ligand binding site may comprise
the V domain of RAGE, or a portion thereof. In an embodiment, the RAGE ligand
binding site comprises SEQ ID NO: 9 or a sequence at least 90% identical thereto, or
SEQ ID NO: 10 or a sequence at least 90% identical thereto, or SEQ ID NO: 47, or a
sequence at least 90% identical thereto.

In an embodiment, the RAGE polypeptide may be linked to a polypeptide
comprising an immunoglobulin domain or a portion (e.g., a fragment thereof) of an

immunoglobulin domain. In one embodiment, the polypeptide comprising an
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2) Aspartic acid (D), Qutamc acid (E); 3) Asparagine
(N), Gutamine (Q; 4) Arginine (R, Lysine (K); 5)

wo s@aessine (1), Leucine (L), Methionine (M, Ral/USm®07/010125
(V); and 6) Phenyl al anine (F), Tyrosine (Y),
Tryptophan (W. A conservative substitution is a
substitution in which the substituting am no acid
(naturally occurring or nodified) is structurally

related to the amino acid being substituted, i.e., has
I
i SR 5 FRER ¢ ShESp LEChSRR o8] RAELOIS 8 Ll e

Cu3 dxmmns aﬁaliumauIIgGhave the same or a sim!l ar functi onal

gr hai n origi nal a c
o FORP R S Pl int dfieh bl ool GBI PNE
molesulbs that eifidodg tmkmsmﬁmbn@mcdms of thel prﬁsbmailnvbmtldm €ln certam

am no aci in sbstlt at a . functio
embegiligs; e LA S e LS PAForls T R ACHL it s Gpripfr e an
aminB ra@Id%hhéiﬂ:e% QH@forbﬂSn ISSF.Q<HD‘ND i9% &J&t:@m N@TFH OoraCéedGence
one cheni fromtheir na

at eagt Yol (1%, 5o 5o BOYe N3R5 r 9810, Rt O 9 HadpEACal thereto.

For e&%gie ws&ﬁ@ Eﬁ%bﬁﬁﬁerEQ fa s@afl?ém& 8t 1eh&t 096 iRImdesl mQ mBNO:
t er m nal % utam c acid gl utam ne may cycli

56 owlt?@ IDNQ: 67 compaises the S‘P%’fﬁﬁ?fbyf SERUDIN: 5&@@%@8@ 57
w1th6)1ft éﬁgt-tgrql‘ﬂal 111%t ’ﬂﬁ‘ls nal‘réa’talgé?xmodﬁﬁen% 3 ggg’s%ﬁt #2006

rstein Proc. National Aca
may aanﬁﬁ@afla Do n(cﬂl@t‘zla# having ther sequéncelag seiafomlsn@di(p o tNPn54 or
g<an N-termnal could
SEQIBNAT s 3 F SN AT AR shaRE AEGTC LG ¢
s emheR@&}E mmm poptéinmal et mguteeeaﬁ iy sicotrbéngmoEINAon in

et Eramis b iRt TS Byt 8l hapeye o

isolated r%l@(ljelé-a?& ;@ﬁ%ﬂn&ﬂ&bﬁg&%ﬁh@ lG:&forﬁﬁlaﬂﬁeﬂtanr tl, drhAeihg significant
Met hods of Producj ng usi on, Protejns, The pres

idenfy b AT S S SBSe oo SRSSS £ HRACLPRMBESTAS liked

to a $d8h®MoBLIPA G polyPéptidel T B8R emBBRRSLAERE RAGE Géﬁilﬁfe?ﬂﬁe may

I nvention conprises a_nethod of making a RAGE fusion
compyiisst RA Gl ligandhindingiséest ep of coval ently linking a

B e S T M man s
(e.g F&EE 1D §yend),birrdiragneitioé hulben RAGHD e antené)omrnwédthﬂm]i
polyﬁ é%ecptglegg%é gld% ngy%le ﬁlgPS%Qu&%% r&A%esp Ohyeoﬁgﬁdl %SqJE%Xe of
RAGE may comprise either residues 1-22 or residues 1-23 of full length RAGE (SEQ
ID NO: 1). In alternate embodiments, the RAGE polypeptide may comprise a
sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%

identical to human RAGE, or a fragment thereof. For example, in one embodiment,

the RAGE polypeptide may comprise human RAGE, or a fragment thereof, with
Glycine as the first residue rather than a Methionine (see e.g., Neeper et al., (1992)).
Or, the human RAGE may comprise full-length RAGE with the signal sequence
removed (e.g., SEQ ID NO: 2 or SEQ ID NO: 3) (FIGS. 1A and 1B) or a portion of
that amino acid sequence. The RAGE fusion proteins of the present invention may
also comprise SRAGE (e.g., SEQ ID NO: 4), a polypeptide at least 90% identical to

sRAGE, or a fragment of SRAGE. For example, the RAGE polypeptide may
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SEQBIy@e

reconbi nant DNA construct. The nmethod may further
conprise the step of incorporating the DNA construct
WO ni00/13030EXpr essi on vector. Al so, the method negr/US2007/010125
conprise the step of inserting the expression vector
into a host cell. For exanple, enbodi nents of the
present invention provide RAGE fusion proteins
conprising a RACGE pol ypeptide linked to a second,
non- RAGE pol ypeptide. |In one enbodinent, the RAGE
I [
cons 8RN P EORIRREGS, BAGTOL AR o Akl ©
rathet then midethibities seaalg.dderpenerail., (HO2RACHr, fthie homap RAGE may

The | I d bi d|n site ris 0,
complhé sRACE it IE sdnfiediteutntoa, SR b SEMR NGO REER
D N@‘\GBHSH@II? NO:B iﬂl@E(‘)Ig tlg of t@ﬁmft}o‘iﬁﬁt ; tﬁﬁ@rﬁlﬁbl@cuﬁEseqtler&e In

‘sequence a S j denti ca ereto, .or
other ggn “&%‘é{f&%%@’eéﬁﬁ’r?%g‘s‘f“abﬁ@@%%? Vcicrmel ér‘g‘ﬁ& g o$
NO: ‘5@&% 46r SE%E) SR UR IR TaT 1} eosta s%Q[z{exh&ed”ttlééé@bO%
theréto. In an enbodi nent, the RAGE poly rfggptl de may

ldent;qaht@etae Nodemps|of gelprarpent danreet ey be Hﬁedi R pwtem

may SO0 @fra&igﬁréﬂMGﬁeco% ristng iﬂgﬁﬁﬁtofﬁﬁ@m&axﬁf( SRBe.g.,
| rmunog-t obulin domain. In one enbodi nent,

JEfRQ IDANQ: 19 on §E§}m dqlin UG b)-d émran gmbodiment,

the llgﬁg@%ﬂrnﬁn%e% nall?l]lﬁ Q Zﬁhlgénagt c[lJ a%‘%ﬁfrﬁ%eat %as{ B@’/o

identimbth&'rﬂte,rHT:SEQ IlDIi‘éOpt@mratseqmmat Imstrﬂoy mdnrmcabthereto or
| t ecu GE . fusi

SEQEPANE L R eHERedk el SR RPRER el Sl

embaeiiinent, ﬂmﬁAGHﬁrmgrﬁ)Nﬁ 1mlsy:mhbta5pqnﬂede for a RAGE

f i n ri,sing .an anmno acid s C
oo R ok A Saaeaenipaeess Sa0 o NG 3s o
enco&@&ﬂﬁmlc&tl h e6f miB% RAGE 088 %agBiMe tHRBIGE. %%xzaﬁffbe a
97% 98% .or 99%.identical thereto. For

sequesRrorpHSIEikicotidss LotiepfcREQID NQseS g@%t‘d&?@ﬁ% gncads
ammé%@d's@ i\i% oﬁﬁm‘k{n lgg@}i DoN%e ﬁ&cleiefsefd cbﬂﬁmés QESAFNO:

26 tocerncedwmmo aoyciﬂ hé23 ¢ﬁhmnam R&@Et é]r,nthe rmommd sayrdesprise

n r Hiia

SEQEANO0%, KAURTR SN BT AR 9, B8 i

may b@NﬁhséSSEQdD HOs 2§ ue suedataniina atidd 092300 tungad RAGE. Or, the

nucleué 8(ggi,tongar¥a n?ﬁ%(é @: Ig§e2§ pt grl}c%de aXnﬁlo amﬁgll nlr%gro%un}/an

RAG’mtxDﬂ frapments off ehepe aBERIC doit/sauendes My lﬁmumﬁl ts @nédde RAGE
|.at.ed nu&yel c acid sequence conpr i sing,

poly%eél F &rReme or having significant

The RAGE fusion protein may include several types of peptides that are not
derived from RAGE or a fragment thereof. The second polypeptide of the RAGE

fusion protein may comprise a polypeptide derived from an immunoglobulin. The
heavy chain (or portion thereof) may be derived from any one of the known heavy
chain isotypes: IgG (y), IgM (1), IgD (8), IgE (g), or IgA (). In addition, the heavy
chain (or portion thereof) may be derived from any one of the known heavy chain
subtypes: IgG1 (y1), IgG2 (y2), IgG3°(73), IgG4 (v4), IgAl (0l), IgA2 (02), or
mutations of these isotypes or subtypes that alter the biological activity. The second

polypeptide may comprise the Cy2 and Cy3 domains of a human IgG1 or a portion of
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identity with, a polynucl eotide sequence that encodes

for a RAGE pol ypeptide linked to a second, non- RAGE
w@oeioypavi de. |1 n an enbodi nent, the RAGE pol ypr@L/Usm®07/010125

may conprise a RAGE |igand binding site. The RAGE

protein or polypeptide may conprise full-1ength human

RAGE (e.g., SEQID NO 1), or a fragnent of human

RAGE. In an enbodi ment, the RAGE pol ypepti de does not

i ncl ude any signal sequence residues. The signal

cthery GRUEE B los MihaiTEY 1S ARG bR BIGe S E g B SR

compalshgthaKEZ@nﬂdﬂ;Brmma'ns ohehmaGkIgl] ppepottite teageof may

compBRRRECH {L G WTio0Rn; I Oaubhint & pelpiice

compﬁumhaﬁ(ﬁa andrCy3 danadineof a hiwae 0EG1,Fara pﬁfﬁtm Itlﬁ:reomnm@e

compRRRR LD Ny A NG UbTovh (1 RRyORo B PROTRE ity

b E@&ddi&'get}{e&ﬁlb%i AdidBequelybs bi D NeL89&:r SEQ NNBI4Et In
° e 1992)% CO{, thcglehurmng%%GEna 0

altemaﬁﬁ embesigichisRikeam RNl ohlia) sgARIncs dy § nﬁ; :‘r\f@m%ﬁety SEQ ID
NO: A@n& ralsote ddoBld b;?SEQ 1PFRJ: 32N SED) Iﬁ"ﬂI@SS% 'xésﬁeﬂvé@)

port| on of that am no acid sequence
f uEhmlmngﬁ meomef e Feportipreabihe ninnvmglthmyla@l may be

proin g.ggﬁitg% /10‘71 %&t#@g?the éég% éﬂ%‘gpré‘ﬂeﬁ &k he h}{é%g?t[ &g%gg}n
may ¢agmpmeseaarpingsrderhainRimEer @@‘aquetbcbmd@&ﬁ&yaﬁwp thasenhuoterdomain
nveélgment t her eof th dycine as the

. SRACGE
Mgef?%ﬁg?éprtggl quect athe %rﬁnm%glmt\%ﬁﬁhl oni ne (see e.g.,
NeEmes; iredbneeé‘mbc(dlﬂﬁﬁl), jhe Iﬁeseﬂt hevehtion vompGEesmmettodfi se

makiﬁgé%&dgtfﬂgtg%?ng%'e%@on@rﬁ} 5486 S15P)0 Qo SlgaTy foind 2 *}?‘:}%

polyppHaé td 2PoBheptiat co@'gg;ikﬁmg’ﬂ'& Cfl2 $ee14 6€an Iim@hb@bbulin or a
enbodi ment s, .t he RACE protein may conprise a domai n

pormzn afa Co2 glomaisres aymyepnoglolpiey. i ogymenttshe BAGE
fusm{} grétEmFrhg}' cdthpriéd a R@x(ﬁ? ﬁgmﬁnafngl s‘ﬁ%s tTh%qigAG@eﬁgagﬁ"ﬂmdmg

] he V ‘domaln of a fragment thereof may be use
site mayecorp@isegho Vedamarapf i orea portiondarnet. dh aRABE odiment,

e KO ol SECHSREP o S8

identical thereodER D NOHED br gseypheheaati laast SDVeidentycat tnpetoser

% i dent I
SEQ IRy 37 9o e R SR Hent el 4" baot 00%
I dﬁﬁnecm:hbddi]meﬁ; the RAGEHRsioR pibleinthay bk ecedduBnee at
o AU SRt i S e e o

DNA construct into an expression vector. Also, the method may comprise

transfecting the expression vector into a host cell. Thus, embodiments of the present-
invention also comprise expression vectors encoding DNA molecules that encode the
RAGE fusion proteins of the present invention. In certain embodiments, the DNA
molecules encode for a RAGE fusion protein comprising an amino acid sequence as
set forth in SEQ ID NO: 56 or SEQ ID NO: 57, or a sequence at least 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical thereto. For example, in
some embodiments, a sequence at least 90% identical to SEQ ID NO: 56 or SEQ ID
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In an enbodi nent, the nucleic acid sequence conprises
SEQ ED NO 25 to encode am no acids 1-118 of human
WOR@BE 18308 fragnment thereof. For exanple, a sepUENSM®07/010125

conprising nucl eotides 1- 348 of SEQ ID NO 25 may be
used to encode am no acids 1-116 of human RAGE. O,

the nucleic acid nmay conprise SEQ ID NO 26 to encode
am no acids 1-123 of human RAGE. O, the nucleic acid
may conprise SEQ I D I\IO 27 to encode am no acids 1-136

NO: ?fo\%Hﬂg%to er?cgée am n ac 5 q‘%@’c’r@"%‘é&i@%@c‘

terrm@llyslhe nucl e| c acid nmay conprise SEQ I D NO 29 to
251

S R R R R e
with Bﬂ%mﬁxwm¢mc6dmg Mmol$meMﬁEeﬁme@nm RAGEfiBion

cl ude sever.al es of t| des that_are_no
protelRR iyt PR Gt RGO I Car iy RO §he DR Lgieg

encodOfoy am%gﬁnme%ﬁdéﬁigoﬁl Aapiceddid B&ﬁxeﬁ&ﬂw deS ﬁ)rﬁl in
ﬁlﬁ(s tide _derived from an 1 mmunogl obulin. The
SEQ 5

&Pr RERAILNG: fér @Gt seqnercepd I%PéF 7%d7$%o§9%n§5%ne
0%,69;5% ?J%/KFB‘WQ JRRAVE %%id%nhézﬁttﬂeﬁét% Pt Gxbhbie, krgééxﬁm

E (e) A(a). I'n addition, the heavy
emboglnaﬁmts,(aweqp@mq arsrheatsh%(P adentigal topSEQ DI NOd 5600 FEENID bitk 57

com s U6 85 0SHP BT IR NOFY i

lysingyut at i ons of these isotypes or subtypes that alter the
bi@l ogi ca act | VI t The con Xo]
oo el 3F bag ot 3¢ B R SV sRfoats = preigic
acid qmbthngm RM}E bdwpemrdehﬁxtebtly hﬁkéd\&ﬁzﬁpdl@rpwm& coﬁ@rﬁing a Cy2

oG R o STROSRRES S RO RSB0 SO IRLL S  0

domdih\&Sr&O0fradfhont GRS, SEmSEESs ISBEAND NG: 2. BRGE éx@o&@neﬁ@ the
In one_enbodi nent, the poI pe t| de congrl sing the CH2

fragmeng oEREQHERIG &2 cﬁorramﬁaﬁ%ﬁ e fishten geriag oids
remoV8Y. TRIBLIoRE §§@ef,&é\@a 8 gﬁs@thfer(%gﬁ"ﬁgf {,ﬁasﬁgfns ofhe

|nnunoglobulln pepti d e enco he nucleic
humandigéils ebg @m@pbfenm@m@ltmcﬂle sglmpﬁmo@mmxg tite. Cyhand

\e|u

C:i3 G BhROf ZHGRA L ORMAY, collise R Bh0L24 B SEGUFNG . 1n.
one e&EB@dlrﬁemheﬁﬁ)lmepﬁEQCbxmmmlg B anams(mB \dreh;mnsTdfea human

inge re n t he Ec DO, uI|
1661 P Rones) Bieft statfoomn SE R Mot A or f Bt hbgeeR The
1mm1f11¢%ldmllmrpbbﬁd@nﬁfy bbhﬁc@ie‘d%e n¢RY A0 sER¥nEOSPSEQED
NO: $0 01 %Wﬁ% T R S eB i <o s SBHE N3 &
SEQ ID NO: 40 may also be encoded by SEQ ID NO: 52 or SEQ ID NO: 53, where
silent base changes for the codons that encode for proline (CCG to CCC) and glycine

(GGT to GGG) at the C-terminus of the sequence remove a cryptic RNA splice site
near the terminal codon (i.e., nucleotides 622-627 of SEQ ID NO: 39 are modified to
generate SEQ ID NO: 52 or nucleotides 652-657 of SEQ ID NO: 41 are modified to
generate SEQ ID NO: 53).

In one embodiment, the RAGE polypeptide may comprise a RAGE
interdomain linker linked to a RAGE immunoglobulin domain such that the C-

terminal amino acid of the RAGE immunoglobulin domain is linked to the N-terminal
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hi nge pol ypeptide derived from an i nmunogl obul i n.
Thus, in one enbodi nent, the present invention
w@oeopnseses a net hod of making a RACGE fusi on prBCEUS2007/010125

conprising the step of covalently |inking a RAGE

pol ypeptide to a pol ypeptide conprising a CH2 donmai n

of an i nmmunogl obulin or a portion of a CH2 donmai n of

an i mmunogl obul in. In one enbodi nent, the RAGE fusion
protein may conprise a RAGE |igand binding site. The

o450 RSB G ORI B e AL R

interdangain dinkemnididugcy liekebtothe Netenﬁlii@l hinNOacid ofifa peolypeptide

comp} A G2 Somantr dh BRI abAraeaiont ersio 176,

polyPpQdé Dbpriding aOCCHde&ﬁQMQjTQﬁ ifimdrRaidbuliaYert 4poitiotahereof,
thereto. In one, enbodinent, the RAGE fusion protein

may gRRIPHEe %ﬂ@daeﬂlwoamre% Garrangiiu b doraping of 2 bypn 12G1

or a pBiBR O BEY, 6O ST théle RhfnOfAd eeeme reﬁ{uoagn&tte tﬁ)é\lA
construct |nto an expreSS|on vector.

polypep{ide spapprismgithe fe? abd Gng cionéalw?eh@nem Igﬁébtqyra R(th‘éﬁ a
thereBP%a)P@drh rls-g'ﬁﬁQ IB'WGdB%PSEQCﬁ) NS 49 Qﬁ%ﬁk ehﬁ%ﬁﬁﬁérﬂ Nthe

SO ‘conpri se expressi on vectors encodln
polylmltlée ghmprisingithe feddad Uné doa@ing ofss mwman &@Lm; agfortidre

therel S sk QP )06, SERE EEARRRRPBLER Taotiar i i ng

embaiimantsihe polypeptdeicoroprisisg et CiDandCiyd dSEQidsd N hunit

I NN IO e

Ctaﬁhﬁﬂﬂyﬁneﬁm)ummamﬂle in sone enbodi nents, a sequence

% |dent|cal to SEQ | D NO 56 or SEQ I
o ThEBAGE Bistor RS GE af B Rsciot IZePioR RISy SEREHe @aalepT
multﬁ:@ dénlaink HRaVR A AR fﬁe@AdB/ﬁdmseptMetcoﬁtpm{ng an

nbodi prents of the present I nvention al so conprise

mteré@nwe linkghhnkad o RAGE immengglebiingdpmeinmay eqrepidiery .
@?ﬁ@ ol Yktn RIGGE gmeﬂhe Hop %xﬁﬁﬁé %gﬁdé)é}nﬂ&ﬁhﬁhﬂ %%GE

present I nvent i In certal | ment s
fusiongiretsin mey epmpdee fvor immpnGEobwlg demping deiined opr RAGH)

AP Ao B OHEG 805 185, P, TSk Pollp . e

RA(m)ﬂtﬁlo&%teﬁﬂ%ay%%prﬁﬁ %ﬁrﬂMGE&%mmo@Mhrﬂdmﬁdun ahd a first

1nteré?m?1§g§?(e5 gg/kecf( tg:g)ﬁesg?d {ié\%%ge R% gelgt g b a. se %u ence .

M@xnwmhaﬁﬁmh&usnmmaénﬁﬁa Ahind@cib6f e fipktQ ED

the C-term.n
mter([i\enam lm\ﬁer 18 mked to the (E-termmrﬁ amino acid of the first RAGE

immunoglobulin domain, the N-terminal amino acid of the second RAGE
immunoglobulin domain is linked to C-terminal amino acid of the first interdomain
linker, the N-terminal amino acid of the second interdomain linker is linked to C-
terminal amino acid of the RAGE second immunoglobulin domain, and the C-
terminal amino acid of the RAGE second interdomain linker is directly linked to the
N-terminal amino acid of the polypeptide comprising a C2 immunoglobulin domain
or fragment thereof. For example, the RAGE polypeptide may comprise amino acids
23-251 of human RAGE (SEQ ID NO: 19) or a sequence at least 90% identical

thereto, or amino acids 24-251 of human RAGE (SEQ ID NO: 20) or a sequence at
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| ysi ne. For exanple, in one enbodinment, the present
i nvention conprises a nucleic acid encoding a RAGE
w@oeioypavi de directly |linked to a pol ypepti de PCT/US2007/010125

conprising a CH2 domain of an imunogl obulin, or a
fragnent thereof. In one enbodinent, the CH2 domain,

or a fragnment thereof, conprises SEQ ED NO 42. In an
enbodi ment, the fragnment of SEQ ED NO 42 conpri ses

SEQ ED NO 42 with the first ten am no acids renoved.

: r
least 56*% 15&&&gpthgp%’t]%/f%%&+lg§;agﬁ£s22% dﬁ%n‘iaﬁsoo e

'S 0 exanpl e e i nents,
cychm Ity ferpt PIAESEQrDY NE): 3d) ohe S@H@nemd 16148 9G%mﬁniscabﬁhaieto,

correftiRihe i the TRl 1 Ao B pisehier e MReE Y e ese
oo ﬁ‘é"‘#‘?&?‘mem“?f‘;“éﬁaé% lm‘é%@“ﬁomemfﬁ iyt
embacifapon hudth: S ESR GRS S ERAThG 30 & ersrensy
therebfh%a? dhéRleTors mhrmﬂ RAGE 96 FROP(FRS. 24). SEQ@nber

r 41. The i nmunogl obul i n sequence in SE EDNO 38
embagmeH I eSS DN By SEEIG P Hanay 2

encod fo?%@olﬁchd}pam @%G%El%n%'r&t@ﬁt \@%ﬁ%l%ﬁﬁﬂ&%ichﬁﬁéest B8fthe

codons that encode for proline (CCG

codoyg thet ensodetor nrghnlﬁ)’cﬁtmtq{écmdeglmlne §GOIT toreGED gt drece-

TR 10L 5, ERATR 5 S e
termimsliddion di.¢. patgewtaotides SEJ- EEBINGE SBEQ IDrNOudD @ot inddified to

6525 S ED NO 4 1 are nodified to generate SEQ
gene@%%@@%&p. %%'one enbodi mrent, the RAGE pol ypepti de

majltenativélgea thrée ddmaintReA GEnfasion IprstkRirmhy bé@grik®ore

e o B B RS e S P

derivt® filifa Doingh Fc i iiEptiae aBbite:Qing16) Qhé RIAEHE @AA6R photéik hay
and the C-term nal am no _acid of the RACGE interdonain

comprish Resingle ReyGle émmpnpglokalin demalinkedgyiap Rk CErintridepaia

linkePlo ﬁewk% hiaf6n& R Th ?p% hrg e
I mrunogl in, or a frag ereo The polypepti de
lmmmmnhrhtlémr@nwma dagaient thierend. an@mm@lehbb IRAGBpodypeptide

may PRbofEn 0 s 220 SRR R AT R PNCE ISP et

at leasf 9Wdtiientical thietdte br amind dvddse? 4 0BG bfiBumAs RAGEESEQ ID NO:

16) ERGORSTRF R8T S0 bR C R RFSics BF Bl 6 Al &b 36 Rimga
RAGE)Wﬁéﬂe@ZﬁB@hlz& N JordHEASESED NOND) 4a sdqueftieat least 90%

d| nment
1denuc ereto correspondmg to the V domain of RAGE and a downstream

interdomain linker (FIG. 1). In one embodiment, a nucleic acid construct comprising
SEQ ID NO: 31 or a fragment thereof may encode for a three domain RAGE fusion
protein (FIG. 3A). In another embodiment, nucleic acid construct comprising SEQ ID
NO: 55 may encode for a three domain RAGE fusion protein, where silent base
changes for the codons that encode for proline (CCG to CCC) and glycine (GGT to
GGG) at the C-terminus of the sequence remove a cryptic RINA splice site near the
terminal codon (i.e., nucleotides 1030-1035 of SEQ ID NO: 31 are modfied to
generate SEQ ID NO: 55) (FIG. 3B).
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pol ypepti de conprising the CH2 and CH3 domains of a
human 1gd, or a portion thereof, may conprise SEQ ID
woe073330r a fragment thereof. In certain enboRPCTENL087/010125

t he pol ypeptide conprising the CH2 and CH3 domai ns of

a human 1gd, or a portion thereof, may conprise SEQ

ID NO 38 or SEQIDNO 40 with the Cterm nal |ysine

(K) renoved. The RACE fusion protein of the present
|nvent|on may conprise a S|ngle or multiple domains

AR R AR O RSB O e

naturaﬂd)yrdownstmarmoﬂ,rpnd ﬂmsahrﬁkﬂlgnem RAGE anfrmlnbgllobugn kioﬂé(ﬂi For

Redi et .
exaraplfe R RaER N bt s BT RS gy SBPTRS ABRY 0
sequetheed mdalferrﬁmrBAGEo\pnmatmfranﬂhb \)\Odd>rﬁm;mclg Iaﬁ Rilbodiment, the

ok G SRR SHE L R PSR BE BpRLAS 1 PTaL
length RAGBIOE Mk hﬂk&m@ %b}‘i’seaa ;Bé;ftﬁ!% HaPin@ =daItRInA] pbrBi6RS of the

|l i nked to a second i mmunogl obul i n domai n_ and a
naturgl R AL searengen tor gsarmaple, an nn@rﬂon@uthnlfqﬁ &PMpFising several

amm&"a&i%& '(‘é Eah 33'1157 Qbralci(iJI orf1- H"@mfﬂor a%ﬁds‘) %ﬁfé&ﬁi‘%‘xd‘d&évﬁ&?éam of
I'i nkéd to tHhe C—term nal am no acid of the first

SEQ m@@; %mw@xemaql i Fhveo imppe emhedimanéthe inderdamairolinkdrd
comp seé §E(§ﬁfﬁ@ﬁ' 2%%@5’%1%%%&% dsrl IG}OI%I J}f ﬁ lL:ljrl‘lé{FggAég

al"amno a rst |nter i nker
Or, ﬁtagmehltstCEerEQlﬂb N Ziodeleiing, dbr exrendec @dor Manmomlds from

eithexl‘ é:nc{( tathe ?m.\(lernrlr(lfelggt 0 e mallgeamate £ S oﬁlm %Lgﬁ Rrﬁl%? o

P9 dOhAl n,
com;msed sefudrige tta%\ﬁEatslmso 1A% Jtse6,080%) 85%, 90%; 93%, 26%e08T%0y

&) t he pol ypepti de
98%(%%25‘{ Hacag%ﬁ;gi}b mgql ﬁg?ﬁ&g@ ‘or fragment
thwr&ﬁé RAGE CIxduipdig, tht lieke sy Bempaes | 1d€i§équence that is
ise am no_acids 23-251 of human RAGE (SEQ ID NO

naturi@)/ dawnﬁr@aaa%%& ldomaigs in gp srbaens efhe dinkepigy cgpmprise
SEQ 3 NG: 88 Beredfbrdnie ©fanhinBBBidRASE. {592 A 1@ th RAGER! OR the

sequence atleast 90% i dentical thereto, or am no aci ds

linkep mayzpmyfish a pentidecEing additiopal peytiorsafshe vathral RAGE
sequéx}?e:’QP‘oPe)l(\Qloglglg ll&g%‘%mn 146 s%v%fa dgleé‘sf 59<?zh/f I1 e&ti qglammo

respon
acids) Iamxmmacadsjwﬁmaml amikkxwxistmkmrug‘ SH2 #o NO22maw bnsu,se@.n@r

rae el G TEQD ORI Rt ER8Rs: £ P T or
1-15 MRdin®fcids framf ditigrend of therliadtr. BYr exafplls if ohe ambodiment, a
RAG%oirrrl?eirgon%G%nlklelr rsnlag)' rc]:o rp%tsg IS%d B ﬁO 21? correspongmg to amino
acids 222-226. In alternate embodiments, the linker may comprise a sequence that is
at least 70% , 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to SEQ
ID NO: 22 or SEQ ID NO: 24.

Or an interdomain linker may comprise SEQ ID NO: 44, corresponding to

RAGE amino acids 318-342. In alternate embodiments, the linker may comprise a
sequence that is at least 70% , 75%, 80%, 85%, 90%, 95%, 96%, 97%, 938%, or 99%
identical to SEQ ID NO: 44 .

The method may further comprise the step of incorporating the DNA construct

into an expression vector. Thus, in a embodiment, the present invention comprises an
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enbodi nent, nucleic acid construct conprising SEQ ID
NO 54 (FIG 2B) may encode for a four domai n RAGE
w0 o®i70803p2 ot ei n, where silent base changes f orP€1ES2007/010125

codons that encode for proline (CCGto CCC) and
glycine (GGTI to G35 at the Cterm nus of the sequence
are entered to renove a cryptic RNA splice site near
the term nal codon (i.e., at nucleotides 1375-1380 of
SEQ ID NO 30 are nodified to generate SEQ ID I\IO 54)

expreéll ne\rzerl:%r' ﬁﬁg éﬁcofi‘e fg{' ?ngﬁ@%ﬁlgewgmﬁ?

polypep‘cdletd/lmotlmhuke@ twbpbiypepiutemampmhng a@al;Zfdommoﬁaman Fc

; ol de. For e GE f rotein ma
imumf PR of S ppfin T AAGE Bamrroehh R A ed
emboaﬁhi:bna tBé\%(ﬁE bﬁlﬁ@ﬁﬁdébdm;m@’ccﬁl@trﬁ&tﬁ Siich &§ thosaieatpibea

aci d of the pol ypeptide conprisin
hereir, RATIASQILAGHE FNUGHRFR |KCRI kb R AT FegRmogighulin

domai‘??‘s%ﬁﬁ l@at thd&-tBARaPAhBORId SEHERVA GETRIER ATBUNA REh A2 is
136 of human RACGE (SEQ | DNO 15) or a sequence at

hnked '@éb? Notpymiingd griingecid o the igtesdomaindinkss jagd thyCitggnippl
mmndq%ﬁ B BRAGEA GPERdr B hGn 1kr A difk ﬁ9 %Q@ B akN ?&ﬁhnﬁ%mo

tical thereto, or am no aci 6 of hunman
acid oflagrodypeptide ycﬂnpmsggtacCMcrmsz of @E@nmmglobg)mmr zaportlon

reS G Bl AL IS S0k | DEF A8 0N RPDA B
the nucleik ecid(sBipiencd SEQ 1D D2 3ybodifrgntent thermet) $EQ IRCNG: 54, or

o eagfRaY Ui RHTNE" B brod FAPBEY JBfTEr h oRAEE FABIGys. or 2

fragmiehotheiddf( FI G 3A). In anot her enbodi nent, nucleic acid
construct .conpri sing SEQ |

de f
tﬁﬁ@é“ﬁbﬁ%m?ymrf‘iﬁ’ﬂweﬁ%ft@ﬁ tr@vﬁngty‘éle%? @ﬁ{ g'égge

expre§ien G@é‘tmf &f tht PReseRGAPe IR I TIRRCRAR efrﬁ’&ocﬁﬁx‘éhﬂ AR frekdatt o
CCC) and glycine (GGTI to G35 at t he C-term nus of the

inventjawgy 9@1@@@8%&@@@8&% With therexapession ictes thatgxpraseed the
t

RAGE ZETB Prot BB U s ot iRl WGt AR oo prRACE

fusiorgBjotein RAGErisivgey RAGHE polypepitisie dircayyrdinkeditoya palypeptsls a

compf 6 AEHRES o Bl A e s PR 4 A7 Bl 0P

immuasglophin. flarantenebodhtent)/theMAGE, pdljeeptidt eonpriae tomstimices]

e o COTBEL 8% BELIC, 261 SERNENCES, LISt i poLlF 8l ¥
immdnbglﬁ@ﬁhﬁﬂkénﬁﬂ{mfdhﬁﬁatmL@rrh@al arhinoCavid GﬁﬂﬂfIdAG@ t 0
immuno gp)bu?r(i Idgrsna}r} 17s h;l'nigd ct)é thfe Jtér?‘rﬂgztﬂhammo acid of the interdomain
linker, and the C-terminal amino acid of the RAGE interdomain linker is directly
linked to the N-terminal amino acid of a polypeptide comprising a Cy2 domain of an
immunoglobulin, or a portion thereof. For example, the expression vector may
comprise the nucleic acid sequence SEQ ID NO: 30, or a fragment thereof, SEQ ID
NO: 54, or a fragment thereof, SEQ ID NO: 31, or a fragment thereof, or SEQ ID NO:
55, or a fragment thereof.

For example, plasmids may be constructed to express RAGE-IgG fusion
proteins by fusing different lengths of a 5° cDNA sequence of human RAGE with a 3’

cDNA sequence of human IgG1 Fc (y1). The expression cassette sequences may be
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RAGE. O, the linker may conprise a peptide having
addi tional portions of the natural RAGE sequence. For
WE@2@TpBw2 an i nterdomai n |inker conprising sevPCEUS2007/010125

amno acids (e.g., 1-3, 1-5, or 1-10, or 1-15 am no

aci ds) upstream and downstreamof SEQ ID NO 2 1 nay

be used. Thus, in one enbodi nent, the interdomain

i nker conprises SEQ ID NO 23 conprising am no acids
117-136 of full-length RAGE. O, fragnments of SEQ ID

inser N0 s el 57 o A RRAR Ay Sercieio e inifods,

CA) ﬁlh@ﬁﬁﬂdi&d@%lﬁﬁﬁbiﬁ&ﬂiﬂt&h:ﬁ(i&sl i nker may conprise a

is at least 70% ., 75% 80%. 85% 90%
9‘%@ @g%l n@é’fﬁ‘mﬁ’ims@s‘?fafe‘m& IeXPE?S§EQVFﬁ°F\@t° 9 hpst
cell. m@@él&x DESteiti8 mdye dxpRestAIn hmeeih Rxpidisioh isPdters,

conprise a peptide sequence that is naturally
inclugi ERES AR ¥higH o GRPERSHAT RONSTUgH WREBHIHERY intp e

mamidalts EelBY S&%Wﬁé ﬁ%ho%fg%&c?r hﬁg or %aﬁm%& Gée ?\@zﬁﬁﬂfaﬁgn £@1 lines

am no aci 22-251 engt
availghle Rehosiaforcxppissivn aze pellkindwnhinvhaet audinchwleanany

imm(??&{l}{%é@@éﬂ Bhed Q&lﬂﬁfe%&}h %, gﬁﬁ;ﬁgﬁg Cu'fr%f' géﬁ&}ﬁ of .2

rrstng sever a
(ATGG). ritheae nmgdeamtnnam Clihénesp btmetanpeary (C5M)stells ANSOf SP2

ot O AR POTRR) Bk 350 O

humahhui)ato@ellmaﬂsaramoﬁfa alls s gl H&fnce:t)t hsnoeslls, @hd tahfamber of

other: ciﬁﬂger S rrggh lﬁégg%yeque&ﬁﬁﬁmeog%g ner%%u&%w@% cell lines have

high 62Tt &sRPRIER B aR ATERsidE pisteid? bt%%ﬁeell R thef May Be used
enbodi nents, the |inker may conprise a_sequence that

are insgctgell|lwes suehas St galls. dant hpsbveellyaogludes i, 2. ohigptionay,
Arab%ﬁél(sjoclu&%ébﬂ dggrh) \Qﬁéattﬁbt§§QtE %Mmﬁ%o@f ceﬁgglélﬁ)dé\@ coli

anlnter onaln |n er may nprlse
and Sepptaspyqes Spesies- ﬁ@as@qah@ﬂlsamlnée §ehaagsa:9g1&r@.mces popmbe,

Sacc@eléalgl Egste @etrg\nFﬂg 'aHE é{;ﬁ’fg% %% @%gﬁ%@% ggfregﬁg}l vectors

enco%g’oRz%%fuﬁaﬁ’q)r@B% games %%&d@mdamﬂo mamBaiai Bod@elld4he

RAGE L3PpaFatefi 7% ok Bl eI 2F hoS el B berigd of time

sufficiemitto allowhfos expressio oDMSIREGE. fusiba ppsteiicintthé hye rElO6r

reSS|on vect.or that encodes
sccrefi QR PR ALL] HELBHBPIGT 0 Lere bRy bt Haih P Bpropell
are gtdwik RAGE tas@ﬁlpy@t@mslrﬂ@ BORRbVEED Sroth HeZullarPmBdidin déing

nogl obyl.in or a portlon of a CH2 domai n of an
Stanfﬂa%w&gv BBuficsHon metiods. .

Nucleic acid molecules encoding RAGE fusion proteins and expression

M

vectors comprising these nucleic acid molecules may be used for transfection of a
suitable mammalian, plant, bacterial or yeast host cell. Transformation may be by any
known method for introducing polynucleotides into a host cell. Methods for
introduction of heterologous polynucleotides into mammalian cells are well known in
the art and include dextran-mediated transfection, calcium phosphate precipitation,
polybrene-mediated transfection, protoplast fusion, electroporation, encapsulation of
the polynucleotide(s) in liposomes, and direct microinjection of the DNA into nuclei.

In addition, nucleic acid molecules may be introduced into mammalian cells by viral
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enbodi nent, the RAGE pol ypeptide conprise constructs,
such as those described herein, having a RAGE
wo paoensisomi n | i nker |inked to a RACGE i nmunogl obail/Ug2007/010125
domai n such that the C-termnal am no acid of the RAGE
i mmunogl obulin domain is linked to the N-term nal
am no acid of the interdomain |linker, and the
Cterminal amno acid of the RAGE i nterdomain |inker
is directly linked to the NNterm nal am no acid of a
0 | C i
veatof BRI Ar RSt Blhafolsar R p O tne st ppluding, .
Agrobmmmimafdlaeted tansfosmatidn bicrmns ftmtfotrhetlme |d|11$Cflﬁ)€Ct10n,

electrppcg[%hgﬁ?n Pfg? uc's? %CI d grﬁng‘gfrpgtﬁﬁﬁenal ancli ygast

cellsh:l&eﬂgw&/en&f@vhmeﬁﬂ, or a fragment thereof or SEQ
ID NO 55, or a frag nEsgt t hereof. The neth
f PR ﬁ’éﬁ"eﬁ%%?’?"é%r fE 2 ‘V?IFQﬁ%F%El‘Prﬁ@s‘%n E%?t mpsing

DNAtﬂishé%féB I @R&ERNthY dspdid of pJeBi%ltE(eQ%%&I mhé‘rhS?deh@ﬁaruIiéH S,
in an enbodlnent the present invention conprises a

prefegably geldasng wemarticles areprepcdies inte gitanget eall oF cxpyggsion system.
DNASBESRS 8&bnhitfeRARFwENS fléﬁg{ﬂm%f&ﬁ'aﬂd Qbvitbe e %A (%E;ne gun", are

i nvention, such that the cell expresses a usi on
comrmrgtaélmve@a:hjc e dfglvarymf@Ee pnclybpepmleé én i acell (2!, Hekios

Gene! @ux‘? é%S'ﬂdib&eﬁ%dsd %{&8&5@&' AP @P%&ggmggwﬁﬁ Blvice,

In’or po’r mar n o
PowdaM@ddgﬂoﬁlxlﬁDrd UK). an enbodi nent, the RAGE pol ypepti de

ri se co such.as those descrii d her ei,n,
P RS RN Bt P T DT el Hpeniiag v
enhamcrmwad m}gl a)ﬂnuhh %ZrGEcchmwn t&ﬂﬁﬁqﬁi@&i‘ox& dxandplé, ehﬂgn@dmk gl no
acCl (0] t he I mMmmun ulln (0] | NKe (0]
synthefase RERGFARIFRSIOFHSIFT Qgg &gg%ys?ﬂ@ %nﬁt%fé? Bi&ﬁ’E?rP“FP‘g r,
neorr%ﬂl febiStabicd Syshdhake Sdthiton Apprbabhestibreliiaing Uxprstsithiuhder

'inker.is directly Iinked to the N-term nal” am no acid
ceﬂaE‘fCO&‘dﬁﬁlﬂﬁpeptl de conprising a CH2 domai n of an

| NRURIORRR rBten?é' e r@s@éd b@Rifkd? fi1i %ana @gldﬁ?fer{eﬁe

&8
expressi on ect or Yy nprise &L nuc el cC acC
glycasglgtien @etteaegﬁml Ri@h Qiber dﬁowe\fqr,aajhﬁﬁﬁﬁ fisiarpprotedmenaoded

by th ucl%dt:’ e}c(?c! ﬁ‘ﬂ)rl 'BS?%&E%EF%% §§8p}1§§1§%? %lébnnez;cl&‘

sequd:rh:es pm‘vxddadrerenatr@pm ofthesnstelst imegntioe, tagastlessaifdle t o

eSS fu5|on roteins by fusing different
gly“fséﬁa&?ﬂé’f?fw ®nce of human RAGE with a 3'
c Mm&mm«cﬂf ahacmblhgﬁ exptes§igh )vect$h fmagherteaseeted into

Ching G 6 R NRR e et b AP DB TP Rbgen

embodiments, the cells may produce 0.1 to 20 grams/liter, or 0.5 to 10 grams/liter, or

about 1-2 grams/liter.
As is known in the art, such nucleic acid constructs may be modified by
mutation, as for example, by PCR amplification of a nucleic acid template with

primers comprising the mutation of interest. In this way, polypeptides comprising

- varying affinity for RAGE ligands may be designed. In one embodiment, the mutated

sequences may be 90% or more identical to the starting DNA. As such, variants may

include nucleotide sequences that hybridize under stringent conditions (i.e., equivalent
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CA) using standard reconbi nant techni ques. Al so, the
nmet hod may conprise transfecting the expression vector

WO ni00/1303b0st cel | . RAGE fusion proteins may bePCT/US2007/010125
expressed in mammal i an expression systens, including
systens in which the expression constructs are
i ntroduced into the mammalian cells using virus such
as retrovirus or adenovirus. Mammalian cell |ines
avai |l abl e as hosts for expression are well known in

o oo e N SRt AR (LT R BN 18R molar

salt). (ATCC). These include, inter alia, Chinese hanst er

P o e deaiicennad B prmessef BBy tettife e abresStlsptor

into dnlkpproprRpselicat.eFoudaimplay the Rodintifdt Yedtérsgmay bleptaGh)

wansiepied R e AP ern G SR SV ERE S RAGE

fusioh pPASink8NBteliatl cRIHRHE I8 R RuibRWRhént ocfeua eRpfebsih g Sheon
protein. Oher cell lines that ﬂéﬁ e used are insect

recorglinpnt|copgsuct drecielesdedsioy plasmid-enmpded nepayeingspistance by
appl))lﬁg: MﬂﬁotlceGgl 8. MdaralhAGonh RN} Q@&%&Td Mé‘l}ﬂﬁ@sdequ&rsﬂlg

,_ potato, etc. Bacterial "host | s 1 nclude
high @dr:ls 0& mecomtbingnt mvr@/temsass%ﬁmt@bby Véastern Bdestangbyisiscof the cell

R T A R N C A AL R A

chnxe%pgewbyomngQEM@nsAemhudnmg RAGE fusi on protein genes

ar trou | mamyal i an host cel ., th
£ Sttt EREAERRA O£ IBRR L ERIER el b npife e dACE
ﬁJSloﬁ(pk'datSlnfs Oft}ﬁb p&esanodweﬁnbm A shotviniia IFEGS. 2 andiBl or kRémple, as
ressiq RAGE f usi on ein in the ho
descriag o8t e BAHE Srsgt PRatn BAREREGLY L 15PaBBIans INA  he
constewtwyecoﬁqﬂis@mm bsIip dptidle iRkbd R4 ot endH-RWGE RACE
f usi on Erotelns e recovered fromthe culture

polyneptifent %M&%ﬁmp@t%m@ GOmpRISe e slonping darkisddTom
RAGHYGLRIECaftCib ABh&SRY WesvaNEos AdnttHedidbiian Eﬁ%gierl'glcleic

and expression vectors conprising these nucleic
acid ensistructs escadng HRAE dusion prateinsTEB+4000 (614 havingtbisdtype of

struc b@ﬂ '} E“E[én%g5§%cﬁ)gﬁbal30 %&d BS%{(‘)SED W Cftffie lAs’ shown for

rans orrra any nown: ne
SEQ MMNQU3E mgsm Igmua 6t ccdhsg beuence hass (tighlighthe i bokl)

encolh s RAHE REfer Qe ol SeRh iR P e eeiaer T Trfg! 386

encodi&xhé G e qbrcaémchetmmf\ﬁmdw the iagei um phosphat e

or SR osyee b S dbE: B or SERL MERSapets afiusnoqpt toas

90% 1dent1cal thereto, the RAGE fusion protein may comprise the four domain amino

acid sequence of SEQ ID NO: 32, or the polypeptide with the signal sequence
removed (see e.g., SEQ ID NO: 33, SEQ ID NO: 34 or SEQ ID NO: 56 in FIG. 4). In
SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34 or SEQ ID NO: 56, the RAGE
amino acid sequence is highlighted with bold font. The immunoglobulin sequence is
the Cy2 and Cy3 immunoglobulin domains of IgG without the hinge region.

FIG. 6 shows a comparison of the polypeptide domains found in RAGE and
IgG (FIG. 6A) and the domain structure of the RAGE fusion proteins TTP-3000 and

TTP-4000. As shown in FIG. 6B, the first 251 amino acids of the full-length TTP-
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the pol ynucl eotide(s) in |iposones, and direct
m croinjection of the DNA into nuclei. In addition,
woe@rassonci d nol ecul es may be introduced i nt oPCT/US2007/010125
mammal i an cells by viral vectors. Methods of
transformng plant cells are well known in the art,
i ncludi ng, e.g., Agrobacterium nedi ated
transformation, biolistic transformation, direct
injection, electroporation and viral transformation.

4000 K?E & V\B?lﬁlfl EHtékﬂ%Bﬂ{af%% tf?é‘RA%‘E gh}ﬁ@gts' °Q he&c%' d éﬁ%le

nown I n e art ector
sequeats oompnsieg iavEnedeits 1-R2/28 pinee‘ismmnsggkt@ﬂmmmvgn ONoluding

the li%in l E%Isge)p ! eL Ql’glI%l %ﬁna%/bf ég{sem gﬁeggé ed'noinr}k%r

compnafrigl :mluﬁe aaide mr/mcpein Qﬂsebﬁﬁd)uﬁmhﬁbgebulﬁeﬂd)mﬁin (Cl)

reSS|ons biolistics, te . .
comppiS e R RACEh 242 o HEQESLEEy e aORaih T GamPrising

amin@h6ids opP®@i5¢] al |y available for delivery of the
m croparticles in to a cell (e.g., Helios Gene Qun,

Bilg-2rsanhogivsent, theRAGESIsioRpTalSH TAY 50t RRsessarily cupptise the
seconm% 1&M1M1H&am OebPELhm 1%-1@ the Esfﬁélgﬂ p9<§tem may

Tusion protelns ron1prod Ion ce 1 nes may
Compeush ane cmnwoalgbahm debain dsirivied dtom Rehl |aqd| &80 nﬁmunoglobuhn

t I
domaEAERlR Aol p SLLAPCOI RN, BRIRIR AP LA YBmers
encochag thes e fRAGEsipe pogaimos shqupn oeEHes3 (SHQ éﬁﬂﬁ@cB hgnd

ssi\on, under ' n S
sEQ P B 5 0” A eSeal S WP e e e RRR R B S hegipe
sequethicé ﬁmenﬁclg?tyiee Qytb AOB Ghightighted mis bérdo Bh&mieh t}&t lktﬁGE N-
.However, a RA ion rote e t he
termi TRt S MBS SR RRE B ABP T 023 OB TR TE A e
(v1) prbRipEen@sci d sequences provi ded herel n are part of
the instant invention, regardless of the glycosylation

of Wihga drid fromy %EQ&P&% @i Al or ﬁE@n@ B 38 AR sequgnee at Jeast
90% {RAABRI hakls, PR RS RIQIOYL%Z{}B{&{BQ_& hEé‘ﬂfeftﬁféeecﬁnﬁa{iho

I nese Hanster Ovar expreSS| on
amino pcndmeqetmce Ionﬁ SEIQ E? NS Se pb thei mémestlde Meﬂlcthb Isgnahgﬂquence

remoPLEREF B b RO IPADER TG b0 P ot R 7 n s, 9

SEQ meN@r 35, SEQIHDIN@ 336 csmm NOMT OUSEQ IlTHNdDéWmMGL s,othe

nut at i as_f.o I|f|ca1|
RAGH Aot eisbio i BB BB Sy Nl IonE s oG 2, e
first 188 @hindrachfs dfMhefgSlengthn T TPH3900RAGBEh3ioe ptdtei@Tontains as
the R(Z‘%? E)i)?ylpggtide a signal sequence comprising amino acids 1-22/23, the V

immunoglobulin domain (including the ligand binding site) comprising amino acids
23/24-116, and an interdomain linker comprising amino acids 117 to 136. The
sequence from 137 to 346 includes the Cy2 and Cy3 immunoglobulin domains of IgG
without the hinge region.

The RAGE fusion proteins of the present invention may comprise improved in
vivo stability over RAGE polypeptides not comprising a second polypeptide. The
RAGE fusion protein may be further modified to increase stability, efficacy, potency
and bioavailability. Thus, the RAGE fusion proteins of the present invention may be

modified by post-translational processing or by chemical modification. For example,
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varying affinity for RAGE |igands may be designed. |h

one enbodi nent, the nutated sequences may be 90% or
worerog/1sident i cal to the starting DNA. As such, REF/US200%010125

may i ncl ude nucl eoti de sequences that hybridi ze under

stringent conditions (i.e., equivalentto about 20-270C

bel ow the nelting tenperature (TM of the DNA dupl ex

in 1 nolar salt). The codi ng sequence may be expressed

by transfecting the expression vector into an

the R&nggffggaégg@le&%ay bggﬁntﬁé‘t?dﬁﬂb?reﬁéﬁéd {oSiaeRaE RaND.. \ect or s

y transtected 1 nto I nese Hanster Ovary

unnatireHEpinoeidids, alphe-dubsitutodmreinsianigis NRACH amigp gpids:
Adaieph 7 oREIGRAS e ARELANP el G 2EVRAGH BBty lafion,

amidafibasatiadhmenooiiipide suvhcis phogsiatitipinositdly fapyatipn g disulfide

antj biqtic 8. I ndivi cl pne be l.ect ed
e e S R e T
biologi&al @Ribale/d thy RWESH Afsfonfiroteianal ysis of the cell
super nat ant may be expanded, and the gene product
purified by affinity chromatography using Protein A
Bindifif o RISCESRNRIRnMAPRAR AN fustén hEERIHY nant nucl eic
acrl ds at_encode fhe usloneggotelns of  the
p&s KA GEfusionipsetcis ©f Sheawasanh inveaon may femprisggnumber of
i l ‘a%ud é . g . éﬁhﬁ b
apphcgi?igx%? ﬁg By > Ghe ﬁ@%‘h}?ﬁg}’cﬁm profn BAHE JrishPvBh@SLHRY be

ce Che reconbi nant 'DNA construct nay conpriSe
used ia aPAGENgEssqycptiderdify R ligands, sedhoasdRAldha gonGes,
aol.ypenptide,. e RAGE fusion protein nmay conprise two
antag%g%té,‘%xgm g‘rﬁla&f%% from RACGE protein and two donai ns
d@&ot vetnplepin are énivndimghtothel present mvenide providasiacmethiod for

i RAGE i on,. t.ei TP-4000.
dereof AT eSS o Ppto0E: G PR e B R P8R
compRsinSERA BESS1ypédtide dinbeldd Dsd¥ohd Sfbn-RAGE polpeptide, ShQre

I D NO. 30 and SEQ | DNQ 54, . pdin%_ uence 1-753
the RAGEpRLYBeRtils Gommsispyy hgmdolaeﬁmtgﬁét i fqpRpund of
intereB 818 Hg:tﬁﬁfg&bﬁl’ig}ga MRS Bididpea A HY SRR AGO Withade RAASE

encodes Fc protein sequence_w t hout the hinge.
fusionproteinpand sy nfeasunirstinding bthedgnqyyn RAGE bene toghe RAGE
fusio:? ﬁx%lﬁgﬂciﬁ t}?et peljcgé}l%g o? 9%" doﬁﬁﬂﬁh& %k ir%t@:%gt‘? gﬂ’an.téﬁ%d%ﬁ%lt, the .

sion protein may conprise the four domain amno acid*

ligand bipdargcsiteafongiFes theN@pst 3P terminal honpih pHthetR ASBEfusient he
signal sequence renoved (see e.g., SEQ ID NO 33, SEQ
™D NO 34 or SEQID NGO 56 in FIG 4). In SEQ ID NO
3 L heFEAGEXUAIGN p33teinShhdy Dsd\provide kiks Orthd detedbionsd, RAGE

modulators. For example, in one embodiment, a kit of the present invention may

prote

comprise (a) a compound having known binding affinity to RAGE as a positive
control; (b) a RAGE fusion protein comprising a RAGE polypeptide linked to a
second, non-RAGE polypeptide, wherein the RAGE polypeptide comprises a RAGE
ligand binding site; and (¢) instructions for use. In an embodiment, the ligand binding
site comprises the most N-terminal domain of the RAGE fusion protein.

For example, the RAGE fusion protein may be used in a binding assay to
identify potential RAGE ligands. In one example embodiment of such a binding
assay, a known RAGE ligand may coated onto a solid substrate (e.g., Maxisorb

plates) at a concentration of about 5 micrograms per well, where each well contains a
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am no acid sequence is highlighted wwth bold font. The
i mmunogl obul i n sequence is the CH2 and C 3
w0 pevonaghobul i n domai ns of 1gG wit hout the hi nRE@I/US2007/010125
region. FIG 6 shows a conparison of the polypeptide
domai ns found in RAGE and 1gG (FIG 6A) and the domain
structure of the RAGE fusion proteins TTP-3000 and
TTP-4000. As shown in FIG 6B, the first 251 am no
acids of the full-1ength TTP4000 RAGE fusion protein
j lyo
o SR G108 AP AR DAL R B Ryl e
overriighhin @gbwkthb liganidtreatrsorbi Grdilmtl intpeshiesttatgatdtebiatigtelygshorter

incutpib b AT U AR ARSREE Py et BT Rrer
a periodrofiing tmballdm fcdﬂ:fm ligarddGo)bind tepthe sumra%ptmas%ay gh&lls may be

espicgigi e SOHPR WA do TToBSAT: S0 Tk i g tee P 72

may Ré\ﬁﬂa‘dtt&bmmf&kpédiﬁeramaﬁ@ FReRaDPId, blockiPhu R rhdlebe
second RAGE i mmunogl obul i n domai n. For exanpl e, the

addeperibemlaipnfor g Asiahrony tenepatice e atermayghenhe pspirated
and/&%h@d A8tk aredsH Eﬁ@r%n@&ﬁmeénmmr%kﬂﬁrﬁmg 2|0 mM

domai ns derived froma human Fc pol ypepti de.

Imidizgls, 650 Hd\iﬂ%?@oﬁé)ﬁ%’u?ﬂ@%ﬁ@oﬁﬁ% |t b Ml 7.2

ey RUSITYLOREELigd. SAMANGR UG pRER) Bdffogi 3

increhiing Bﬂutmrtsetoctbd am;gy setisefbe RAG fmicmh pn:ttmdenaylthen b408

|h|| d es .t.h rend nal , . ..
stowieh 8 ShosBaleioh o Ropity AL PR LTy Pl B pipgine
can auﬂdﬂaguilﬂmdxg(ﬂln Eﬁe &gbddinent ties RASBK]ﬂfsimﬁproWiﬁﬁs slwedad
uence at

incu b BRI R e PetnL e outane hanrit FLoc IR AEERE

embdiiMehtd nﬁhg&anﬁ&tiohr}ﬁﬁoé@ﬁﬂbﬁer tempbdtiies 6d b SR E MRer the
of SEQ ED NO 35, or_the dyeptlde with the signal
RAGE:fugionquotedhpvbimnmebidized Jggan dpye bpenmeubated Jheplate [ay be
wash%& tc?fen%:@ dng lh{@omgﬂ RAG]E h@xorg%rotélﬂ §595E7‘R|}%@E?1(§3§ pr&gg
bounti Hi@ thA@nawlﬁ@d hgarxsii rgejqbe d@tectcé itha yhtietyforhysi i oml d

ol 5O S8, el I o

immuemrietichion asmplhex dehGinipg laypepicicrl mosse aati-heegpudpGé,

viotiIARM £oof Shef e e Ak p e 2RI b L el PR Ly e

addedm the M(mmgﬁinaﬁe&lﬂﬁmnamnz@m the as@9redln Tharker

1mmuno egelc?ilorq %ommler)](omg}g g gllc}v%e?d 'Eo 1% (tso th-lér}mmobxhzed RAGE fusion

protein such that binding between the RAGE fusion protein and the immunodetection
complex attains equilibrium. For example, the complex may be allowed to bind to the
RAGE fusion protein for one hour at room temperature. At that point, any unbound
complex may be removed by washing the assay well with wash buffer. The bound
complex may be detected by adding the alkaline phosphatase substrate, para-
nitrophenylphosphate (PNPP), and measuring conversion of PNPP to para-
nitrophenol (PNP) as an increase in absorbance at 405 nm.

In an embodiment, RAGE ligand bind to the RAGE fusion protein with

nanomolar (nM) or micromolar (uM) affinity. An experiment illustrating binding of
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sequence from 137 to 346 includes the CH2 and CH3
i mmunogl obul i n domai ns of 1gG wi thout the hinge
w0 e@708030The RAGE fusion proteins of the preseP€T/US2007/010125

i nvention may conprise inproved in vivo stability over

RAGE pol ypepti des not conprising a second pol ypepti de.

The RACGE fusion protein may be further nodified to

i ncrease stability, efficacy, potency and

bi oavai l ability. Thus, the RAGE fusion proteins of the

h | t . . .
RAGHRR 5 1NG 8 FRkohE TP sk B 1 shown i L. 7.
Solutivasliof TERE3000.(TESr) aadAiFR-400MEr RAGEVIngsindial pontapinatioms/of

1.082 T3 B AR LGB o L BEeer IOl TG 7t

vano@é:dlﬂﬁhong rthéh@idm Ifus::m fifbté’iﬁé ¢TP-3Hd| @uombmoo BfeP41E BSbind
e nodi fied by acetyl ation, acyl at

to imimplpd BT fiesrd Aviritibet (At dhroeiadietn (biddh fomeh

Blosoglﬁc ,{\%Igﬁ %Eh&y)r—'urt ?hoteflﬁ r(Kﬂ‘fﬂhQ?h ulﬁlﬁgc‘hq &d gﬁré%g@ﬂls

nor e ene ycol can be

absorbatbed In the abwmsmf ligand i ©) @gthoa IWlﬂt ety IB&Py) there Was MAGE

in. Binding of RAGE Antagonists to RAGE
lnmrez{s‘%smon pro gl ns The RAGE fusion proteins of the
p rﬂﬁﬁnndmg assalyiod theypresan mmrelnSen maylehesed o quantify ligand

oinai gl SR P isyaie FORChu e RAGh e d bR uRE Sl on

fusion prdt@iarﬂfttﬁeypreé\éﬁfnwegﬁaﬁi wutsmadmng&fﬂaﬂ% Bgeitgiem 0.1 to

1000 BASPAE DR dde AP0 SREToSR (DFDOD AR mot ho

f ornediRA e fu@fam roteH{-57 the prdsahitinSerR R h13E be(@td to identify
providing a fusion protein conprisi
compPERRIIT RS PRSP oo SLUGRA AT BATRACE IS, H8B0 de,
respew‘\%lf 4%& %X?SQE& e&ms abflity %o Eb&ﬁ@fé \pllﬂpdl 39

m X ng a conp |nterest and

1mmd’¢ahzadganab'lmddwha rMmmggaiTTHrWOf@Mm@TWQQQOt(II 3D?R@E

fusi,o P | known
fusiop {EgsEts DTRAE e B b RACT R W ol askdy” (0000
concdrtratibe (EA@D olind pdd camdmpkasd: bmkimgaof RAGO fusEmt protele to

sy RS AR S 5T 530 s T oSy a0

soluti@thFﬁE.r@d'fﬂyl"EBSmng}(Byle kl ts for the detection of
RAGE nodul ators. For exanple, in one enbodi nent, a kit

of the present invention may conprise (a) a conpound
ModiifNicADCAWaPENLRgs af finity to RAGE as a positive

Embodiments of the RAGE fusion proteins of the present invention may be

used to modulate a biological response mediated by RAGE. For example, the RAGE
fusion proteins may be designed to modulate RAGE-induced increases in gene
expression. Thus, in an embodiment, RAGE fusion proteins of the present invention
may be used to modulate the function of biological enzymes. For example, the
interaction between RAGE and its ligands may generate oxidative stress and
activation of NF-xB, and NF-kB regulated genes, such as the cytokines IL-13, TNF-
o, and the like. In addition, several other regulatory pathways, such as those
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control; (b) a RAGE fusion protein conprising a RACE
pol ypeptide |inked to a second, non- RAGE pol ypepti de,
wob@rasa30l he RAGE pol ypepti de conprises a RAGEPCT/Ys20d7/010125
binding site; and (c) instructions for use. In an
enbodi nent, the ligand binding site conprises the nost
N-term nal domain of the RAGE fusion protein. For
exanpl e, the RACE fusion protein may be used in a
bi ndi ng assay to identify potential RAGE |igands. In

o 3 AP DR TR o AR LR85 gt

by bu(chngofAKZESsi ardrd:hhq:rllgaads toaRAEiE:oncent ration of about 5
re.each well cant t.ot a
i BIRAREE Aol e lesti v ERinr o o usis,
expre@om BE tlbéb‘eﬁdlaaéffé&bmml“ ro. dhkhdven & FIow toheTHPgamgelofd cells
absorb or bind to the subsrate wlét,th nat | vely

may tuged 3 1680 Irﬁ?éllq, egperﬁp ﬁggsaag@rlgduced to
secret@eflgF-’oc Vﬁ%ﬁhﬁ%ﬁ&ﬁ*ﬂ@ﬁ WY S@@Oﬁ‘ S%engm-ﬁ Etnﬁuﬂﬁbh%@curs

time to allow for the ligand to
in thesmwwapéa RA(GE fissery prstdihsindugtidneoHENF roabe 8 1 @@tbiading to

| f
RAG%U &( @gth?LH;de TGS a%gléogvg d}??ﬁg i‘%la‘&dEMﬁoon'Pslg)' JTr’fP 3000
(TT3)o¢nmrng1009@TTe)<ammﬁlsmmmangrdambéses1om,>anuecrfaﬂﬁavrma
t he. nl at es, f t t T

by abfpls 5P 3078 KGR Bror B L ARG i it 1t € e ive in
blockhig‘ %HIOb 1hﬂu(€tﬁ% cﬂTl.[tN)Id-btnM Nadr&n% s%%c/mrtm@r lg)éancﬁﬁMdi%'a &QﬁMG L

0 Iween an
inhibsiony G GERABR Spazay ObE LA 280 ViadPOR e byifae

experﬁﬁ% ih wHiSNIT Alofk vaBBHdERS AtBetindllated €ERASA 8dition of IgG
utions to the assay wells. The RAGE fusion protein

and Sﬂﬁg}b thbe aswyshryadle saang lsvels &f SNEG-1as SR80p alessi | i zed
! 'Iﬂ%ﬂgtﬂef‘ célhsa@a%eéaywme a ﬁﬂ%ftﬂﬁt 4(%61@ vt @h@kh@w

rium I n one enbodi nént, usi o

hgancbg@ﬂ@Bd frem anteragdng wthi R}A@&m@ chcﬂMCeBl mmptdrs wad

a r
evto o ARSNGB e
interactopof aRAGE lngmyd bath R&GE, A’fm’e:#OQ(lmaRBﬁEkfthls mWractlon ofa

rRAGH a5t JofRAPHR hancfictochd RAGR Deth i hodkeer
reporfed3o ®8 amgahe if6r %ﬁhm mefnﬁltléi&egj&lkﬁmgb :\t/)gi?t?]gt@&mdwl J
Biot e, 90 SRR TR el Genabe s ecsins JRAGE AT EHke

receptd?¥s and Mo &kea8RPM I e eﬁ;}eémamﬁ%lu@ @Pﬁﬁgp le£X1., J
cont ai nl&%éa nonocl onal nouse anti-human | gd

Immugpp: 2 B 4Ar8%ht i - mouse 1gG and an avidin |inked
e Sy IR Ly
HMGBI1 (50 mg/mL) in the presence or absence of either TTP4000 or anti-RAGE
antibodies. Under the conditions used in the assay, HMGB1 should be the only
inducer of TNF-a..  The results in FIG. 11 demonstrate that the anti-RAGE antibody
and RAGE fusion protein TTP-4000 block HMGB1 frém interacting with RAGE
expressed on the THP-1 cells, and that TTP-4000 inhibits HMGB1-induced TNF-o
production to a greater extent than does the anti-RAGE antibody. Thus, the data

indicate that TTP-4000 may inhibit HMGB1 activity to a greater extent than anti-
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i mmunodet ection conplex may be allowed to bind to the
i mobi | i zed RAGE fusion protein such that binding
wheanasn3or he RAGE fusion protein and the PCT/US2007/010125

I mmunodet ecti on conpl ex attains equilibrium For

exanpl e, the conplex may be allowed to bind to the

RAGE fusion protein for one hour at roomtenperature.

At that point, any unbound conpl ex may be renoved by
washi ng the assay well with wash buffer. The bound

RaGH grlbsy B el FIGET it S e ROk eseptors 2 and

4, as WEINRER.A G préveased THR-cesiker si on of PNPP
t opar ani trophenol (PNP) as an increase in absorbance
at 405 nm In an enbodi nent, RACE |igand bind to the

Phym%aﬁﬁmc@rﬁﬁﬁg Br WAIE TRRRAPPAdteinsM) Or M cronol ar
T i n experinment r1rustrating bindin
M@Hm@ hayerAbgrapesicdrensfibincibg gnesulatinn ¢f RAGK-
A [
medﬂ&%ﬁf_@ﬂ&:ﬁs‘%@ Ji%ﬁi?@@vgalﬁlﬁgﬁcﬁ?l a?%sstﬁfd -d1bhe 8fdbeutic
basedowrthe melativélysbom half-138 of sSRARE irgpldsi8.0F eyexaimple, whereas
rodn SREFE S| Y90 B SRR RS IRV Fhf ) ¢ g
humaan® AIGE-h46 8 hakflife alfless thanl® Inglirs svhemasdsisfadzmndreRngen of
. | i gan A et a B f
S e e G R S A R
(1999’)gsul ti ng in an increase in absorbance. In the absence
oatin i th onl re S,.No
et 805 Gaaeetb et Gl Hebing Grelipeitias
sRAG)E Glﬁﬁlatmbﬂ%\é@dﬂlé pmaxﬁﬁyolaﬁeﬁts@@fﬂ@ aAORIAGE fugidni Igamdl
bi ndi n RAGE. In alternate enbodi nents,
commsg\mgﬂ% liganhbindingfite finked 1q,Q0%9F HPER lgmmbmﬁgoglobuhn
domaﬁ)ﬂsexﬁgp Be BUENAL Mvstrhmklh@ gt Nhe @ﬁﬁﬁdﬂo%l&ﬁhh%ﬁiaﬁhﬂs thaPm
to 1000 nanonolar (nM, or from1 to 500 nM or

mcludcr tmeraoa@f mﬂlmm@qamlmds%ﬁ ch#iBt ei n of the
DI FiRe ﬁ&:ahﬂcxggﬂﬁﬁlﬁ{‘li &nlféres%v LAl b hﬁ?mtbi ¥ aRAGE _

to bin
ﬁJ.Slon pr(ﬁb@‘s F8 eamhpgs thee&p@etompebtpm mam@zeatseghm ebrnwf%hfe of

such BRI Blo1oj8 118 R ik 10 B HAMEY Gothe Bedg B2 1575000
phanﬁﬂ'é&:)ndﬁ]%fleﬁhm lts g;mﬁrf»ﬂy; ? nssultfubke méegﬁct:lfqn ticths é:ehelt lmween
Cu2 S (e P B BT B R FerePn (RPat L

Immi®y) 064-5B€3-3388 (ZowOpentrations of 1:3, 1:10, 1: 30 and

%T,%p?tg@géi %J,gisoé pqlggegnasl co-ll;;li)%sf'nogoa% 1Sn‘(1)1|nyut1<|) gnglglllzrl lgic pggypgprotide may

provide the advantage of increased stability, immunoglobulin fusion proteins may

elicit an inflammatory response when introduced into a host. The inflammatory
response may be due, in large part, to the Fc portion of the immunoglobulin of the
fusion protein. The proinflammatory response may be a desirable feature if the target
is expressed on a diseased cell type that needs to be eliminated (e.g., a cancer cell, an
or a population of lymphocytes causing an autoimmune disease). The
proinflammatory response may be a neutral feature if the target is a soluble protein, as
most soluble proteins do not activate immunoglobulins. However, the

proinflammatory response may be a negative feature if the target is expressed on cell
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Modul ation of Cellular Effectors Enbodi nents of the
RAGE fusion proteins of the present invention may be
w@e@d/180nodul ate a bi ol ogi cal response nedi at BCI/D§2007/010125
RAGE. For exanple, the RACE fusion proteins may be
desi gned to nodul ate RAGE-i nduced increases in gene
expression. Thus, in an enbodi nent, RAGE fusion
proteins of the present invention may be used to
nodul ate the function of biological enzynes. For
a ts.l 1 gands
types P afunififn WA RA0LS DrBRlf e Bl Mt et ' R ke,
promﬂﬁtdni‘dt-'erk Bespegs& g di»egmmgst;vesﬂeaimr@ﬁ' anHeflayhcionyesasdade s

b, TNF- a, dih I, ddi t | oth
estab gt B e B el PRt BB L BTG RRh g ies T
medidvBiE JflinfaHatiERKay RMkaERKRA] tdaveroba@mgsirond) aba/openay

activated by bi nd| ng of AGEs and other ligands to
causeRxeiEmi¢ gt t he RAGE fusion proteins of the present

' ri I Bul hathadk d
e?IFﬁ;cct (;{r?ﬂ:hﬁl% ais sw%ﬁ?r@%lﬁg&&l © L{II—P I‘I?("afrﬁ/géﬁ‘loltsreSl eson
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FchV\;d: &EV%]Q ﬁsﬁ%@}%& é%gl{ﬁg% tt? (%?Qfl? FCatldk tﬁe Hr get. (Wines et

at1on of en such stTrmulation
al. Jdmms)ll,ihﬁ‘l A31 P53t (RWONE a RAGE fusion protein,

| o B9800 ARSI R RO T Tl rppy mot

requireghd EPag366h f: ﬂiﬁinfhmrﬂ'élfﬁ’E}ih@Q@Jr(S&' Til‘)lumddilsbm of the

1. d L f t 50%.
AR BB s B RO 3B o DA b fitn
compaisingfd RAGH poliypeptideakiked tShEhmundglobulin domaikil)-wisse itse
FcluSRAGE EF! G éé%“{}?lﬁ emg Ci }séﬁ%xfo t he nh b| |0Mw€e

polyﬂeFﬁd@xmhisrw mtréré&’ﬁbﬁ lﬁed\@e@nah@nmmus@&ﬂ t4if atll QL
i mul ated ce . Addition of 1gG and S to the

TecepiHs a1 usﬁlm@at% cglém@ay bo anigingized: Nt ragysbesinays tapt.dipaveveR, to
mam@ﬂpéﬁﬁér ?ﬁ%ﬂuﬁ@@ Ptlh% ﬂ}%‘% ?ytﬂoi hi dtuendhi &T&a&%g b%ﬂ?veen

m 1 nteracting
the vmm lammxmgh&mlihmamseczfetpe Brf’sGE/é's&ew atateine d husjnl | ke

e b PRI GE R il 16 b e i PR Rle e

blologh:yllja ireel bihgniotdrellpsinitar RAGE 1ﬁ¢&fﬁrha1gdmﬂer/\ﬂmhse@%s the

v and {1onsa o RAGH oF detinief BN ref s ey R5E R BRREASS

RAG#E)¢h 14e1( Hethk netmal hinge re%icﬁi ofGhe nmuAdPibbulin heavy cham Thus,
the R%{?I& ppl }éggtg)de?gf thélRlAéE fuswn {Jrotet}g%ea}f ggrgg}lsoerz?n 1&153@% main

linker sequence that is naturally found downstream of a RAGE immunoglobulin

domain to form a RAGE immunglobulin domairn/linker fragment. In this way, the
three dimensional interactions between the immunoglobulin domains contributed by
either RAGE or the immunoglobulin may be maintained.

In an embodiment, a RAGE fusion protein of the present invention may
comprise a substantial increase in pharmacokinetic stability as compared to sSRAGE.
For example, FIG. 12 shows that once the RAGE fusion protein TTP-4000 has
saturated its ligands, it may retain a half-life of greater than 300 hours. This may be

contrasted with the half-life for SRAGE of only a few hours in human plasma.
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receptor 2, and Toll-like receptor 4) are expressed on
THP-1 cells (Parker, et al., J/ [ .,

WQO®4/,130321 8) : 4977-86.). In this experinent, THRET/USB®DT/610125
were stinulated to produce TNF-aby HMEB 1 (50 ng/nlL)
in the presence or absence of either TTP4000 or
anti - RAGE anti bodi es. Under the conditions used in the
assay, HMVEBI should be the only inducer of TNF-a. The
results in FIG 11 denonstrate that the anti-RAGE

a |
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g‘tr%?§§e ﬁg%gﬁerapeuti c based on the relatively short
hal f-1ife of sRAGE in plasma. For exanple, whereas
) -I|f |n normal and di abetic

=t ; €iNg man sRAGE has a
h al‘lfe—ﬂrb§eﬂt ﬁlfvehtaﬁsﬂap&[so%ohqsﬂs& MBS BRSEhti¥nt of RAGE-

retention of inrnunoreactivity sRAGE (Renard et al.

mediated figgrdes bt hupgp subjetedn anmosézrs@t,l engthodyay comprise
admlﬂeﬂaﬁhgt&a R AR ﬁo&ﬂ?&orﬁﬁﬁ&ﬁ% ﬁ‘&ngEqid%eﬁBﬁde

characterisfics as sSRAGE, but a nore s

comppisme el dfabnkigand binding site ligkedom $agendmoprRAGiFpolypeptide.
com%aﬁaw&nﬁocﬁ&@ﬁts' h%?eﬁd% df&%ﬂﬂmﬁhtc‘érdgkﬂgsg&' d,togkg&%dm

more human | nmunogf oAl NS may
RAGErfosrinn proteine hacertain wmbodrmm:tg,l the pldsentdovaitivn nray comprise

de thelﬁ% ort obul i.n heav
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toa sﬁ@'\teﬂ e?ﬂheﬁbéﬁthdhﬂ@?ffebﬁvaaxﬁé@ dﬂﬁﬂe%hslahﬁé@lfbrmﬁ@flon
exanp Fc fusion protein ase the serum
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derived from a RAGE ligand binding site linked to an immunoglobulin polypeptide.
Embodiments of the RAGE fusion protein may comprise a RAGE polypeptide
directly linked to a polypeptide comprising a Cy2 domain of an immunoglobulin or a
portion of a Cy2 domain of an immunoglobulin. In certain embodiments, the RAGE
polypeptide may comprise a RAGE interdomain linker linked to a RAGE
immunoglobulin domain such that the C-terminal amino acid of the RAGE
immunoglobulin domain is linked to the N-terminal amino acid of the interdomain
linker, and the C-terminal amino acid of the RAGE interdomain linker is directly
linked to the N-terminal amino acid of a polypeptide comprising a Cy2 domain of an

immunoglobulin, or a portion thereof. For example, certain embodiments of the
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| mmunol , 164:5313-5318 (2000)). Al though fusion
proteins conprising an i nmunogl obulin Fc pol ypepti de

woreon780i de t he advant age of increased stabi | PEEPS2007/010125

i mmunogl obul in fusion proteins may elicit an

i nfl anmat ory response when introduced into a host. The
i nfl ammatory response may be due, in large part, to
the Fc portion of the imunogl obulin of the fusion
protein. The proinflammatory response nay be a

fusion P &b{n% rﬁﬁﬁw £fitst RA@EtlﬂﬁﬂﬁIogl&)uﬁﬁﬂb&ﬁl&E%@Q fidgst RAGE

|sease type that needs to be elimnated (e.g.
interdamaindinger hléield to awe@ﬂndaRbSﬁnmmm‘pglebuhryﬂ%@@;ﬁmésa second

RAGIé:%Ve%h&gaﬁ']mig{jghmgg?g ?rgig}xal ?F% | S thempgt ory

res neu ture | e target is a
mterd(ﬁﬁhlnﬂirﬂ{eptsdinkmh to ths (hwmmail aphe apidsiféheBrsf RAGE

ul i ns r f t
immu R ARE AR i RY S8 or dhd S PAPRAGETTE. OF Y
immuogdéiafiedbnedin G:flnhlteﬂpsﬂ -dinseal dtaﬂho acitliofthenbrst thtémlathain
unt owar d S|de effe Al so, .t he r01 fIa
linker, the DsFreminag gmine %Flii 88 the %?80?‘}35?‘?%1 n‘n‘aﬁt'g?nm? ory
tenmrfa@ﬁmﬁﬁadtlé oﬁﬁx{e%bédn‘ah}aﬂcm }rﬁxhﬁnchlblﬁ’—ulﬁf d(anﬁln§mﬁrlthpr(m ein
i ndi n 0 a_tissue target, since r

termiah RTAARE S RTRAGE 90T STOamAro T T HGRFL 4o the
N-terrRA BhildPi G S 2S b Mufo 28185 Fomakh Or RipoRRIYof a Cu2

pr ol anmat ory site on immunoglobulin FCc fragments
domamszfademnumoglvé?uhnnge regi on between the CH and C 2.

11%}11'3 e r{é %@n&s%tf 1§%\ﬁtlvﬂc;(xbﬂﬁ lfﬁ?sn’fr?ﬁ tex§ Qe RAGE

varlous es an trlgge ese Cce StO att ack
polypeﬁtmetmagmmpmsmhesmmo atigd sgqueingeran it fortlgin SBQIDENR 10, or

o ti f

s sealehoe b o NEFARELID. e ROy FEE s Bhs st

SEQ mlef4|7§laim§émxén¢e&&nms 20%]J 6%, 869 Gd%qé)ﬂ%s 96%%,1%686, 97%,

i on. pro nt,. i n

98%, Bo g iden raRe . B eferf ety ongn g ghd R tusion

protelﬂ%ésp&ﬁﬁws% thé Bi@eb 4cid 88qucRTR BOG Gbith imatdeasebong of SEQ D
wher'e the Fc hlnere ion fromthe i 58(9 %hp S

NOSs: Bantisdds Ahc6s AP 3068 Si O SPIRBREE TP ANt A7 Bk, Fp%e

90%, g@y 9'6'91 SH9C okof] obg?»menﬁmﬂfé%% s bRAnPleOnaddftand

ﬁtoré on'inflammtory cell be mninzed.
emboﬂtmaﬂgg aksequmgrc\t keast, 900 udandical @&Eﬁﬂlﬁ % 3gr dpets, 56, 35,

23755 IR SRS FS R SR a3 sttt 267 o
57 wxdmm Ithescaémtlhel IRAGE Ousotber qmbcnchmntsﬁs wescribed deigin may
COI‘lStHﬁS? Eta B.g%%&{sggx{ I??Tg &h %tseed e o&xﬂﬁat%n@so%%e ﬁl%i’&ﬁﬁﬁ%tlon.

A variety of lyoprotectants may be used in the lyophilized RAGE fusion
protein formulation. In some embodiments, the lyoprotectant may comprise a non-
reducing sugar. For example, the non-reducing sugar may comprise sucrose,
mannitol, or trehalose. Also, a variety of buffers may be used-in the lyophilized
RAGE fusion protein formulation. In certain embodiments, the buffer may comprise
histidine.

The lyophilized RAGE fusion protein may comprise additional components.
In certain embodiments, the RAGE fusion protein formulation may further comprise

at least one of a surfactant, a chelating agent or a bulking agent. In one embodiment,
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biologically inert, but structurally simlar RAGE

interdomain |inker that separates the V and d donains
W@R00RASHS02 or the |inker that separates the C BCOUS07/010125

domains of RAGE, in lieu of the normal hinge region of

t he i mmunogl obul i n heavy chain. Thus, the RACE

pol ypepti de of the RAGE fusion protein nay conprise an

i nterdomai n |inker sequence that is naturally found

downst ream of a RAGE i mmunogl obulin donmain to forma

the re\?\ﬁt}%ﬁtﬁt@‘g% ¥ ébrﬂgﬂﬁgfﬁ' WIBHES cé&?ﬂ%%ﬁgouﬂ a()tltﬁ)'osmg/mL

) nsional interacttons between the
RAGE fusion graseinl dompiising the seqnenes busas dom;ly inePEQAP RASE32133,
b .
34, 5458, TS0 N 50 8 ARkl B gpone o
aboutiGdvaM swmosea ubma 900 186 taaatsomlo H1H96 fl‘a\teen 1801 amdsmpHmf about 6.0

phar macokj netic stabilijty co dto s
t0 6.3 i arale; Be FoisBed RAGE 55tal plois pide o ey, in
certaifle@tRIdimdniE- HRlilise abo et 0.5 @ hmil } RA GERRIS, prbielrﬂ&)hlpnsmg
retain a half-life ofé&ﬂeater than 300 hours. This

the sqgueRgsAs;sg6forth HSHR TR NPsi32. PR 438 P6r 3SRRE AT raym& 20

mM HiSMihe Wbdut 65 RIVIBACBAR 88Eut U5 % THeah 86/ AR of Akt
RAGE fusion proteins of the present invention nmaybe

6.0. Qsethersonpeibiany ef e GE fasiopmyeiem Bay bansed igdhels t o
form Sfor e iBE of RAGE MedBRGEa ﬁief'st £9s géqﬁﬁxf%ags
out generating an unaccept anount” o

! ﬁfheaMﬁiE fsionTheteRAGEMIAooMfy coreprise d$tabladhgrrpatictagent
that i$ fbvrglrl]l %t«%] fcﬂ"%e ?ﬁ(g F 1tc oga.? g?)%és%ﬂt Jngn mde%?cn?ea Slgorl el}am le, in

generating a e E ea ¢ o
certaihgﬁbdaumemxaﬁp [ReA,GEﬁsmm protein fEhﬁhlaﬁan ntalyeexl%ﬁﬁ lésssthmn

o te| TJP- 4000 t stinul.ate_ TNF-a rele efrom

10%, 251655 AR Bl PR WHeRBP AR ART@rs TRk 2D SigEtse
cent@{-\jaea rel ease is detected. Treatnent of D sease vvlth

RACGE Fusion Proteins The present invention may als

cotlspi e Rkl dgion BrotiRdoRRWaN AR MaYJe SRIEHBRH Fcapstitution
in a SR A8 cettRinniby ety P &Cthan hfo@N 0809 Wm%,tz'%? or 1%

met hod may conprise adm ni stering to a ec
of the R&Hh fysian kel Brigesest Ayam2 FICERLp it WébﬁGJ&efuswn protem
ising a RAGE ligand binding site linked to a
fonmglg{g%%d non- RAGE pol ypeptide. In certain enbodi nents,
t HEheRAGENstitwtrd RAGH fustomprotgs Soamilgiphinay beduRMAgE for

admifi§Sh%h BY OhFhIL 1ol GA Lo SEROMLITEAL Bucrl RE g ERERL

Irmventi may conpri se Bt H04S. 0 treating a

medlﬂgﬂimm(:ﬁraf datextsts (Adiﬁrm:i;tmtmnsﬂh]] eRAGH fipiorsprogein of the
mnisterin

presch By i mnC i ane g RiaRR Afemhutil et har

fusion protein may be administered orally, mtranasally, or as an aerosol. In another

embodiment, administration is intravenous (IV). The RAGE fusion protein may also
be injected subcutaneously. In another embodiment, administration of the RAGE
fusion protein is intra-arterial. In another embodiment, administration is sublingual.
Also, administration may employ a time-release capsule. In yet another embodiment,
administration may be transrectal, as by a suppository or the like. For example,
subcutaneous administration may be useful to treat chronic disorders when the self-

administration is desireable.
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conprising a RAGE fusion protein, a |yoprotectant, and
a buffer. Any of the enbodi nents of the RACGE fusion
wW@e@rases2 descri bed herein may be used for treBCTERL000610125

di sease in the therapeutic conpositions and

formul ati ons of the present invention. Thus, the RACE

fusion protein may conprise a sequence derived from

aRAGE ligand binding site linked to an i munogl obulin

pol ypepti de. Enbodi nents of the RAGE fusion protei n

Gl
ycgeggi{?llg éizﬁclgcr)rp £ su‘ﬁgérglﬂcﬁsﬁ‘%h% }%&o Lkﬁ)l#chtréh?gtﬁ

pathogmmrscng“ lachugietnodiseasp statespandahe R ASHE fuginmiproteins ofi the

prese%t?ﬁy%lgp buI :?gen gouﬁfé‘% Bgl gf %ﬁp Od' neelroa%tﬁ: hsﬁmﬁ%%gsre states.
Thus,| the RAGE mgiorR@ﬁEem rfmmnﬂgdxmldﬂthne pkemmt linention st be heed to

Cterm t he RAGE i mmunogl obulin
treat%l?ﬁ%ﬁtﬁofg‘a‘r c’dh"llsda’r? 98" er mi nal amino acid of the

| h REASINRIMbJIdiMNKRE, a A06nstitge CRUKERIfidbn protéia fafghtlatdn of
the RAGE interdomain |inker is di rectly linked to the

the presend ipeREPR ZHYRS wie do Bratp sysmip@nt debeiesRTa SmpjoR of
dlabe%tg e5&blcAondN FoFBURRAL AR kyrﬂpw% o dRaBEel 8RdfbEiERte

For exanple, certain enbodi nents of thefusion protein
comphagtlwmpmpg@eaatflﬁa%pnm@abmﬁwmwnh%ﬁmrww%’ a

d RAGE
B
| iInloehe,r em]mldxmhxas s mOMtwcthm(BE dnsiopentéid fofmulhgon of the
pre:se%#rrllrn?]/%ntgogmt & ggn%ﬁ atds\%&élonm,rg%%} ?01%8 is %lg‘gér%gﬂenp’%l

diseatd)eardet: elndmar)afaﬂam nmrﬁ‘mrrdmcﬁont dmeocﬁaed mdﬂﬁttfﬁﬁmmunity,
i muno

| o n linked to.C.te i I
inflenyAIprY B VAL PG e Bloh MRS preAsis, TR ol TRTa)
hypo®ia] ftfoka@ChéhrOttdcReh&Reomdid sHoRk débji&lsﬁoﬂghﬂ lﬁﬁﬁsplénthﬂuﬂ{seﬂl

fo CGermnal anm no acid of. the second
lmPaF?Hfrﬁ’ﬁB’@‘ll Bﬁad}qgh dorral n, and the Cterni naI am no acid of

t her, B @Em &dtélﬁ%&&nmu&a fn%‘}tﬂe}hsbél ﬂ:kﬁé’at

to the N-termna amno acid of th i mmunogl obul i n
osteogorpgisn For exampplet irosergin qnmnmmacimuﬁstmﬁmn of a GE fusion

o YRR 10 PR RS Lo B o

reduces i iateofi hdecarasn in hanadesiyefiasulgsctset fort h | n SEQ

et Sty nEn i RHa it i LB A0k furin

proteSEfArinlaNGhs 47 theGiresens RyEatiremay cbﬁ@sﬂse 7)8otionPhhat &A%Y one of
 85% 90% 95% 96% 97% 98% ent i .
skin G416, RATGTSatE SolIfdIPEig Gell R G 5 PRSI s Rggsgcels, liver

cells,fléi&he@rbells, a heart, bone marrow cells, bone, blood cells, artery cells, vein

cells, cartilage cells, thyroid, cells, or stem cells. Or, the reconstituted RAGE fusion
protein formulation may be used to treat kidney failure.

In certain embodiments, the reconstituted RAGE fusion protein formulation
may used to treat inflammation and/or rejection associated with transplantation of at
least one of an organ, a tissue, or a plurality of cells from a first site to a second site.
The first and second sites may either be in different subjects, or in the same subject.
Transplantation of a variety of different cell types may be improved using the RAGE

fusion protein formulations of the present invention. For example, the transplanted’
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protein may conprise the am no acid sequence as set
forth in at | east one of SEQ ID NGs: 32, 33, 34, 35,
W@20073303056, or 57, or a sequence at |east 70%CTE3%007/010125

80% 85% 90% 95% 96% 97% 98% or 99% i denti cal
thereto. For exanple, in certain enbodi nents, a

sequence at |least 90% identical to SEQ ID NGs: 32, 33,

34, 56, 35, 36, 37, or 57 conprises the polypeptide of
SEQ I D NGs: 32, 33, 34, 56, 35, 36, 37, or 57 wi thout

cells, éss%e ox{)c?rrg% é{l y% gocngsli’f }1%&?25 of#@%%&?ﬁ?&&a@ skin, liver,

kidnepy 't bonesedrrow, bloedf bons, laisclonatay, el qarte]agntthyrmd
nvention iety of |lyoprotectants may be used in

nervopf]g/sltwsﬁnzggﬁm@ fusion protein fornuiation hi

S Brampidsadivdkipt BA GEfisiongiroRimaifan preesntdovantiondn she

nonr educi png sugar_.  For, exa non-r educi ng sugar
Eﬁ’r?ﬁ‘ issases andslisordess 56 %?los#hqr?‘@hal ose. Also, a

V &k 8kamplk, bu&ﬁ&wf&a&nmnd&mxdve Heb® ubstPV dlidaRdh8AEof

fusion protein fornulation. In certain enbodi nents,
comppprdsghatirapdiely ROE asberapaiticai Fgamples of Yease imedelgjare as
follo?ACGE fusion protein may conprise additional
conponents. In certain enbodi nents, the RAGE fusion
a)p sBACHE irfhdbited mlmmn}aﬁ}mnmtmrh@wa rebmodekef restenesis follaveng

of | atii nt.
B BE A B ApfAf B b 0SBt EhdlinaE)
p rsetoetinnifuselrahd masnopiagp retbasion viuR AGE (Ditowey/afi. CRa@tation
f US| C rQt.ei prising the sequence as set forth in
5@5%3@:“%@&%&? 34, 56, 35, 36, 37, or'57; about 2
bﬁ%hl@ltﬁbmﬂR&GBﬁﬁ&dﬂd&hieﬁédmens aiingteifh@r SVAGE abauantBRAGE
cros Qout 0.001% to abput, 0. 05% Tvvegri 2%0; and
%c}y, g:!ﬂﬁe amyleid plagie fggpat%m rgouseqgodel of systemic

%gn&’ubha ein BASE atshen., Brea3e631 (20000 aldcmphBying e
certain en‘godl nment s, conprl se abou({2 4?)})50 /rI;LHII“'i

flfé‘ihb?ﬁloprl’éﬁ@iﬂpléme% agpductien %H@éﬂﬂwow&wﬂn%

SRR (P o oy g5 0008

Tm@hasa@ﬁu@ﬁdoheawaaorpef DF-kBputhe dregted@nimalsher

oF RGBS e LR LA\ BT e

d i expradsdrs) exhibis praqqel forechtiont lhad BéGiti el defici tspinct mpuse model

{ A T Pl ANRD B R (o @RARE L 9™
dp Vﬁﬁﬁtih’n@t bﬁﬂla?'ﬁtgck ﬁt@@lt?ﬁgA(?B &mﬂbecll Xﬁs&umnulplbg?diéh(l)arl;litrjr/a
:%%BP‘F \t : ‘ée’t Wa%f efgs 048 ibégszoqsgéﬁgé%5 or less t h)a/m
)3 7P I SeRHP A&l SFONGRI b @lice@nthet®Rlerafic 1EioHe th 8Rbetic

apolipoprotein E-null mice and prevented the functional and morphological

trea

indices of diabetic nephropathy in db/db mice (Hudson et al., Arch. Biochem.
Biophys., 419:80-88 (2003)); and

f) sRAGE attenuated the severity of inflammation in a mouse model of collagen-
induced arthritis (Hofmann et al., Genes Immunol., 3:123-135 (2002)), a
mouse model of experimental allergic encephalomyelitis (Yan et al., Nat.
Med. 9:28-293 (2003)) and a mouse model of inflammatory bowel disease

(Hofmann ef al., Cell, 97:889-901 (1999)).
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Centigrade. Al so, the RACE fusion protein formulation
may be stabl e upon reconstitution in a diluent. 'In
w@ervasasoenbodi ments, | ess than about 10% , S5YWCHUS208%910125
2% or 1% of the RAGE fusion protein is present as an
aggregate in the RACGE fusion protein fornulation. The
reconstituted RAGE fusion protein fornulation may be
suitable for adm nistration by various routes and as
is required for treatnment of the RAGEmedi ated di sorder
of interest. Adm nistration of the RAGE fusion protein
of the present invention nmay enploy intraperitoneal
( Ojusj inj axcdmisodimAht, dterRAGEEﬁgsiontﬂ"reteRAﬁ the presentpneteion

may iiesdo B SRLTREI o Bt e’ S APt EraRp dom

diabetR A &8@ by RAGE, I a&eﬁéﬁerﬁwlman@me eymptmu ofkifadebhs or
i.nj ected gubcutaneously anot hey

diabetigifath campREaHons 1o e 1phedic 5P| aioae ?Eeﬂc retinopathy,

a dlatse@ffcrfaom&&r h @iumdvasém&t SshpleEhes| bﬁaﬁbetegwdw&fcat i on
is sublinglal. Also, adm nistration may enploy a

neuroppthy. r e| ease capsul e. In yet another enbodi nent,

a %ﬁfw Eéehaﬁe&raya P& {cﬁri‘éf bledhies FholY eﬁ?gék&?@&% tory

or th For exanpl e, cut aneous adm ni stration
associpigd pyithibepathology of daatbetehr BAnG:E dsedbis gesentinhierthe he

pathogg%{allgﬁgk%'f%i:fb@ﬁ%g@bﬁ s 920h.6; q@@@%fﬁﬁ%ﬂ hteFabfton

er el n, gen Inplica
with patipagiés)dms beexi slwmatq m mempeuimsmeltmﬂm@lsauf dlidbietic

usi.on in ofth sen ven . on haye,.
compfiggtorsiian o R BataR RaBsrs obr SR Pt dpin s 4f5-80-88
(20033) S %ls exahpleps ]Ewa'-lmtﬁl.th tﬁem%@ﬁnﬂlmmomApImi:gibbdx esdnormalized
mul at1 ons .o resent 1 nvent|on nma used to
Kidny TOREIGH 4 RauSPd s yasiarahelaey af SIabelc Bt o
(Flvaj’é?Q & &‘ﬁ%z&bet@s ssqeesmt(gt)@@) %h%ﬂﬁb@nneé@ieat With a
fornul at| on _of the present invention %q be used to

soluble foam of RAGE GRASTE)IgVhisk birdsdp R\ Gl digends #1d hiits

RAGE?“ n@%ﬁcﬁ@ﬁé Qé@meg Q{he%‘s%m%t?n Iegilaﬁs Y dRbae &gohpoprotem
di abetes or diabetic late COﬁp I cations conprises at

E-null gxise awhaitaiuattiddbe ftmtlne@imldpmmyologicabmthelogy of diabetic
nepnls SRR i ToR0Skit PO, BT M RagipIRSS it
endizdj irbkag Beenashbemdhstt nmmhmyinﬂk@yémadatmmﬁ)hecmmolecules

i RATH BT e RSB Bla ER L TR 09k S8 i
enhaiicd e Sites dfdnfi@hmaliofi@yrehali fhiluire, inGhe prsémiaatiyperglycemia
and o?l?esr%%lncal' th((e)gs \zll\gstogla?e%twngwstem}/c or local oxidant stress (Dyer et al., J.
Clin. Invest., 91:2463-2469 (1993); Reddy et al., Biochem., 34:10872-10878 (1995);
Dyer et al., J. Biol. Chem., 266:11654-11660 (1991); Degenhardt ez al.,, Cell Mol.
Biol., 44:1139-1145 (1998)). Accumulation of AGEs in the vasculature can occur
focally, as in the joint amyloid composed of AGE-B;-microglobulin found in patients
with dialysis-related amyloidosis (Miyata et al., J. Clin. Invest., 92:1243-1252 (1993);
Miyata et al., J. Clin. Invest., 98:1088-1094 (1996)), or generally, as exemplified by
the vasculature and tissues of patients with diabetes (Schmidt et al., Nature Med.,

1:1002-1004 (1995)). The progressive accumulation of AGEs over time in patients

with diabetes suggests that endogenous clearance mechanisms are not able to function
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i nfl ammat ory bowel disease, rheumatoid arthritis,
psoriasis, nmultiple sclerosis, hypoxia, stroke, heart
wa@rdoaaso3ohenor r hagi ¢ shock, sepsis, organ PCT/US2007/010125
transpl antation, or inpaired wound healing. O, the
reconstituted RAGE fusion protein formulation may be
used to treat osteoporosis. For exanple, in certain
enbodi ments, administration of a RAGE fusion protein
fornmul ati on of the present invention increases bone
. ¢ .
effectlﬁﬁeﬁ%%{n ée{te é)ri]' Z}Lt?% ﬁgéosgﬁosn[l Esq%gx?a%c?&ﬁlaﬁﬁ EG% h vgﬁ? %ﬁ?lﬁy to
alter cmlﬂmhirmpﬁrtigs by &atlmbexusﬁ mgchalnsnRAGElﬂﬁmgthlA@Eom @prressed at
atio dnvention
low 1eveise1&n06wag$sngs f‘% sclg%%r%,fm gﬁleﬁxvggiupg \gg?{g%ea{ecgptor S
hgandseidcﬁmulbﬁé Vehasdes shomin chat R‘Aed}ES),ec@rﬂd@ﬁlhe phlatedq@h ksal., J.

ot PGE0t 5Ahas eSBE EBPh l D'  o. S BB SR

! 9982}e’r$§akareaal | J agsl. epkhis 275 *wsvsu%w@ (20D0)PTRAGER§fbdson is

the reconstituted RAGE fusi on protein fornulation
increapg( ipendathelinm sreetk musaiseplls and idiratng mepenygicar
phag&@é%%'&i‘?&ﬂe% vtagt‘%ﬂs[tﬁx%o NSk Il Res BAGH &%fé’tﬁhv%rd?:hﬁiﬂguated

fornul ati on may used to treat inflanmation and
that AGEdbAGEninteragiionauses\ohangasinssiilanprepedies mlpattameast
rgan, a tissue, or a plurality of cells
vascu%ﬁ%&xfle %l{hrsgf site to a second site. The first and
s dédsznef the RAGHUYsian pradeinpin the tetafmient efidiabetes eelated or

patnolof SRR Wi he. TRERRSEATNG Bt T he%)

evaluhtediing didbatieirax thodenolf adsteiosisavhith tvolwsianéasufivig Biricoth

e BB S ol R 5P S

in FI@ km ,T"lfp-ueoo trikAtEHeaY mah @ﬁg&ﬁﬁcabﬁpeemrmwmmgﬁﬂdlatwm ratio
vein, cartilage, thyroid, nervous

,.arter
(FIG. s% é]FﬁbI‘bi) %&%ﬁb%@r@%omaﬁaﬁ?ﬁt@@sxﬁm@sdqsarm@swa ghasper.
Al R B LY AR e Bp A R LT
smootixmptle cel pyaliferatipn it a dnsaredspomsied mamsrdFEeeB)sed to
val i date the use of conpounds that nodul ate RAGE as
therapeutics. Exanples of these nodels are as foll ows:
a) SRACE i nhibited neoi rifabiall formation in a rat nodel

i abet 1 ¢ A8 me s AR bl Bt REehhir nel i a1

snoot h nuscl{dgand=ncr opNEp® 4600 (n<8)i on| TITR-AWOEnEZhou
et al, Circylation Low dose** High dose**
(0.3 mg/animal god x 4) | (1.0 mg/animal qod x 4)
Intimal area (mm®) | 0.2+ 0.03 0.18 £ 0.04 0.16 &= 0.02
Medial area (mm®) | 0.12 £ 0.01 0.11 £ 0.02 0.11 +0.01
I/M ratio 1.71£0.27 1.61+0.26 1.44* £0.15

*P<0.05; ** For both high and low dose, a loading dose of 3 mg/animal was used.

In other embodiments, the RAGE fusion proteins of the present invention may
also be used to treat or reverse amyloidoses and Alzheimer’s disease. RAGE isa
receptor for amyloid beta (AB) as well as other amyloidogenic proteins including

SAA and amylin (Yan et al., Nature, 382:685-691 (1996); Yan et al., Proc. Natl.
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107: 2238-2243 (2003)); b) Inhibition of RAGE |igand

i nteractions, using either sRAGE or an anti - RAGE
wa@eiorhady, reduced anyl oid plaque formation i NPEI/DB2208T010125

nodel of system c anyloidosis (Yan et al, Nat. Med.,

6: 643-651 (2000)). Acconpanying the reduction in

anyl oi d pl aques was a reduction in the inflammtory

cyt oki nes, interleukin-6 (IL-6) and nacrophage col ony

stinmulating factor (M CSF) as well as reduced

oot 3541 8 R0 05, 15200 0T B AT,

Sousane g szé Imvepr. £815 £ )1 EDAN2000)) p lAdsp) ehd RAGHE ligandsnthcluding

C tiv eficiits in_a use nodel o 0 et
A S T80k Al Brafeinss esonat bhbons Fureyripe e eAie pladue in
man (LuBP&LAIC deaw Okt 1%%@522 099}1 PeAdI AL, RelFRaDL Lty

Bonnar del - Phu et al, Diab 48: 2052- 2058 (1999));

336: 1%7 1‘?9&3@%5152‘%1(! 4 @Rﬂ?@}"r%@u é@c?f’ér?@ @98l eYer ptal., Restor.
NeurdINB5ei | @24'6"#1%'(99%525" 'Ii;l‘ri]’agrb%ﬁ 'sHo‘gn il lRf(Q}Eg)Ilm-sheet

prevented the functi hol ogi cal ces of
fibrillgr msteriat rmmiﬁmmthqccrmpmqmme eubm@demy@d& peptide,

B R A L e T

(19960pYiae enald VatoMedo 16t @Gt ldaoa@)d & adimhbn,sde@blsltmarmﬁ amylmd
| . Ge | . :123-13 00 |
has b shoSES el Bncell xBEHER oL RANE! Fof RYSE, HRbE
bram@bt; patisats witk d&lz&lﬂl&a 283e4s2(A3))) RAGE axpﬂéluﬁsnceiﬁtdédl I sein
in t is et _a
neuron’ G163 ot 8 by Aarie SO7F85-BiL LAY rERRCUrRG ViACE

exprekdish BRI HighsdOR AR ifiReaNAtcl MY 86Ed s BRIcHIEI E8lls
treat a synptom of di abetes and/ or conplications

in ﬂ“’r}‘éBEﬂGPMPglsfolf dndividgpls tath A@chlﬁﬂeeotbgprm@ed hingividpg]a that
do no?HPs%d et UNCESY WAL, QHé@'W&%‘éng lﬁi{eébﬁhaﬁlgk hSpest

conplica |ons nay ‘conpri se di abeti c néphropat
that cehlaa@e:trmlrrga%anewtwae@ VA GE/RASIE Egm mtcaactlons in the
abet i

vicinig)g ovas IoI %algl B d.'gtbga Ryatly ql oglial
5§Fﬂ§ %l 3 J@h’% PREUES 25 P BB S
cells ¢al l%fl?lberéed/\ﬂﬁﬁ enﬁbscfmess(&r&ted aﬁgta&ﬁs,ls ]S}ﬁi I?é&d—ﬁﬂh({hhg lﬁbmam %f
olo et es |tSse | es | a e
RAGHVAR 5h 31 BTt B A St U S 1T SOTH Y4 S alsd
been H&hbﬁ’dtidt&f‘th@f RBAE cdi eV d RRal point for fibril assembly (Deane ez
al,, Nat. Med. 9:907-913 (2003)).

Also, in vivo inhibition of RAGE/ligand interactions using either SRAGE or an

anti-RAGE antibody can reduce amyloid plaque formation in a mouse model of
systemic amyloidosis (Yan ef al., Nat. Med., 6:643-651 (2000)). Double transgenic
mice that over-express human RAGE and human amyloid precursor protein (APP)
with the Swedish and London mutations (mutant hAPP) in neurons develop learning
defects and neuropathological abnormalities earlier than their single mutant hAPP
transgenic counterparts. In contrast, double transgenic mice with diminished Ap
signaling capacity due to neurons expressing a dominant negative form of RAGE on

the same mutant hAPP background, show a delayed onset of neuropathological and
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with its ligand(s) has been shown to be therapeutic in
mul ti pl e nodel s of diabetic conplications and

WO pdozasaset i on (Hudson et al., Arch. Bi ochem Br@phy®07/010125
419: 80-88 (2003)). For exanple, a two-nonth treatnent
with anti-RAGE anti bodi es normalized kidney function
and reduced abnormal ki dney histopathology in diabetic
mce (Flyvbje tg et aL, D abetes 53:166-172 (2004)).
Furthernore, treatnment with a soluble formof RACE

o R
o TN O BB P e SRR o

et al., FA6B@Ws 2|3n40%a4ﬂélﬁ(60%)¢l [ poprot ein E-null rri ce and

ol GRUBRE mhion SRR n Rl (AR s Ren BRGTRI Y

decreadk ,exﬁite&ﬁuh af bamlmman(ewﬂﬁmers Glsseell 4 NFasB

| i dat i
sctivafige) 8 AUCIN BV O AHPLP RO GY IR £ oy et Mt Q5436 o
(zooogfsuggé@%g%dmgé ﬁﬁﬁA@E-aﬁwi&aqﬂtés;&mﬁmih pstbRRCET

sites of inflammtion, in renal failure, in the

cellulfmsg@tﬁaes B amgiparagmrab pRtichsA forameloid van af eardy stages) as

89-Mbagystem c or | ocal oxidant stress (Dyer
well S35 Bl RH S dodbihaff 10 € 01 26s. 2969 (1993); Reddy et

alThys, Bhe BARE fusian pagsins oDBe reseoby eniyremagalsglbe uped to

neat G e 6 {opis A 0 o by MR ol SR s BAER Bl Pon

associafed AGES Allzhdier’s Risaba(ADR s demﬂo@d abowISMGﬁhas been

e ed 2-m ¢c obu
showr BirehSheBoR b e RR iR P €% PART A5 RSl frgresse
in inflaMnyabs, Iﬁhﬂ@ks inJan duiilfal thode if A2 FIIZSB}SLQEﬁd (liBQanw that

mice gt S%V%eﬁ?; Rud eiktregiad oy § iR RuhGE LLE 400 E Mg
RAGE BRI B ANl 8 ] R5s LRI G bylndlon than

animaje thahrdcarviedd vehickapsa bmean 1gGreegativsaontrat €g@ild-hLike

etstha nous cl.e ran
srAcH, 4008 Y BT oot BHRRERRY By Y ERIEF P R Al
(datad@msmoaﬁlsocﬁﬂ@wﬁﬁoﬂmul ated AGEs have the capacity to
al ter ceI Lul ar t);‘)?ertl es %{fa nunber of chani sns.

AR R °P§’f% pis o Sasprggent FyopHER miay, be yRse i freat

atherdsb?b?é&‘?ésalﬁf‘@th&a@&kﬂo@hé&x&r didorddis. €THLS, YNRHecMBESn IR
receptor's |igands accunul ate, it has been shown t hat

ischemjrdreapicdisnpse lajmguaréy Bigh(ipjpatients withydiabstes (Rabegsen, ef al,

1 | S
L S8 OISR o B i 48020

(1979 Baps} 81141125’?@1@ CQ@QG)l)ZO RAGEIED+ & sddjtionsstidies karsediown
that ahﬁr@s@%?éﬁ? I{ %ﬁﬁ]en’?’s@% Hla%t%g eIBSfé Ac%el%?zge glfld L}'&t@ han in
ear a I C SO,

nononuc gocy es 1 n di vascu ature.
patierg$ noli sfferingdiedrh diabletes (weeleay &Velkderom ety dtned. Med., 69:498-506
(1980); Crall et al, Am. J. Med. 64:221-230 (1978); Hamby et al., Chest, 2:251-257
(1976); and Pyorala et al., Diab. Metab. Rev., 3:463-524 (1978)). Although the

reasons for accelerated atherosclerosis in the setting of diabetes are many, it has been

shown that reduction of AGEs can reduce plaque formation.
For example, the RAGE fusion proteins of the present invention may also be
used to treat stroke. When TTP-4000 was compared to sSRAGE in a disease relevant

animal model of stroke, TTP-4000 was found to provide a significantly greater
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that AGE- RACE interaction causes changes in cellular
properties inportant in vascul ar honeostasis. Use of
WO b@7/RAGR f usi on proteins in the treatnent of POCHDS100%010125
rel ated pathology is illustrated in FIG 14. The RAGE
fusion protein TTP-4000 was evaluated in a diabetic
rat nodel of restenosis which involved neasuring
smoot h nmuscle proliferation and intinmal expansion
foI | owi ng vascular injury. As illustrated in FIG 14,

l‘eductIO? 11 :{‘r)x?crc{ Ycﬁéx%llge %;l t}p'g%[no%' %@'ilﬁéﬂ?(%ﬁgkyl‘?{lg %% I)Pf?mouse 18

ligatedianb eiens repesfostdaiocfidrmestinfaosti Foi assaxs dm;ﬁ‘fluces)poﬁRAﬁE
. _hanner . so, TTP-4000.treat nent .nay .Signifi tl
fusiof Biplias teoef e By ook s Wt st f sRkAKRE bt { Te-4000
or cor??éhmﬁﬁﬁio'gfdb‘ilﬁtéif;l?sﬂ prrior fo %gﬁzfag% JoToN)] Gam'Ra@e ﬁ&gﬁlﬁ ITabfel 5 TTP-
ec in t el.o .
4000 wegms §Féca£pse g s tR*A&EdF ligytipg megqxe%mﬁm%w H’o'ilsse apimals

suggésﬁﬁgtﬂﬁg TEPSAV0V, becabé Gﬂitﬁﬁénéﬁ’ﬁﬁlﬂiﬁﬁ% plaSm@tl Ras able to
nbodi ments, the RAGE fusion proteins Pot the present

mamﬁam@mﬁebnrmloalth@w%ed to treat or reverse
anyl oi doses and Al zhei mef,50 §li Sease. RAGE is a
receptor for anyloid beta (Ab) as well as other
any! oi dogenl c pr Bedngtionjof Infagft i Stsabe and anmyl in (Yan
et al, Nafure, 38Z2:685-691 ([ 39R&uctiomer I8fara¥* Pr pc.
NatIAcad. U USA._94: 520615301 (1997} Yanet—ml .
Nat. Med. ‘%AQE'S 651 (ZOOO)JTg)éﬁsa et al, Lab Inyest.,
80: 1101- LTIRQO()Q(XDO)HE) AI so38%me RAGE |1 gands,

i ncl udi ngA Ad - in
tissue suf #80@’9%37 eni | 6’I aque in nman (Luth et
al, Cereb T‘CBMDG&(BI)Bpgll 22(01()%605) Petzol d et al,
Neur osci . (tett 336 76 (20603)——Sasakr—etq al ,
Brain Res i‘ngscﬁg%e %’ém 200 4/‘ﬂ(an et al, Restor.

Neurol Nef@mcjg), 12: 167-173 (1998)). It has begn
shown t hat 4 britar—rakertal

regardl ess of‘s’tgﬁéﬁ%hﬁdé’?q 9 *SCopmwaresdt fgsaling

(anyl oi d-b peptide, anylin, serumanyloid A
prion-derived peptide) (Yan et al., Nature,
382 25gthes gmbpdipasy; thy RAGE fagion pegteingpfithe myegratinysation

may {)%19&9)’&) trelapcﬁﬂggxl th%eheglﬁ%gghéﬁtofh&ﬁnm&'téﬁ L'[Ei’1§g @1%3@\(}]3

to res N en expreSS| on of
fusion paotpine of the prhgenb immienton fopatisasreancaricels Riat hupress RéGE

ror o P B33\ OEAGDS gy A1 e
inverffi@ndhclnéansome ldnge.)apbﬁs,ssome giforkACEohe gapilomaR/dEd the like.
AmpHgten lfsl g E’llg?l mgbl )tl gx%% gone c%roqgcl)slo%rllal‘iﬁl\hksbinding protein
(Rauvala et al., J. Biol. Chem., 262:16625-16635 (1987); Parkikinen et al., J. Biol.
Chem. 268:19726-19738 (1993)) which has been shown to interact with RAGE. It

has been shown that amphoterin promotes neurite outgrowth, as well as serving as a
surface for assembly of protease complexes in the fibrinolytic system (also known to
contribute to cell mobility). In addition, a local tumor growth inhibitory effect of
blocking RAGE has been observed in a primary tumor model (C6 glioma), the Lewis
lung metastasis model (Taguchi ez al., Nature 405:354-360 (2000)), and
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in the hippocanpus of individuals wth AD but is not
upregul ated in individuals that do not have AD (Lue et
W@bkqo7/39302 Neur ol , 171 :29-45 (2001)). These fiPdi/ng®07/010125
suggest that cells expressing RAGE are activated via
RAGE/ RAGE |igand interactions in the vicinity of the
senile plaque. Also, in vitro, Ab-nediated activation
of microglial cells can be bl ocked with anti bodi es
di rected agai nst the |igand-binding domai n of RAGE

T I e

al., Proex Wetladcad. Soic, 87: MSHQISQO(H%D})H | assenbly (Deane et

. Med. .9:.907-913 .. Al '
AP B SRR A RO bign Pra s gLk Gss ipvention
may &Q&@Et@?eﬁﬁnﬂﬁhﬁrat ' BéﬁEhﬂmérhﬂé)énﬂ)@ﬂlrﬁﬁdsmﬁe RAGBifesion
ormarion,ln nouse

pl syst.em c . .
proteii of gieeieat pygprien may boized et mriﬂ%%eﬂ%% 3Spsi3ERS) yith
mﬂan@%@rﬁ‘b&xﬁz@ﬂﬁ%@é GnflafifhatibA s R¢Riic®WRh SRSurhutb R artiids,

nd human anyl oi d precursor protein (APP) with the

mﬂanswee% pssapigted gvitopsomasiss indlamrpat pngssogiatebyvithynpliplens

sclerdgfsv S FRBh &8 188k 48 h Shlsh id) S RALRON 9GbERLed with stroke,
abhormalities earlier than théir single nutant hAPP

inflannmatien assoeiated owitieherat attack) qmﬂ@mﬁamt asseaafpdl avith hemorrhagic
I . | i . y

oot ERTRRLE, RESSIoP LD, T Al A0SR0 ARARE

transRAGitiom itfienmatien asspeiatedwiidRiropaikgl womatl hedhiog, or

imfarfa B PR BnBIRAERRY T e BB Rb Mnag e e
trans;ﬂ@mtea)acrqmlamssﬁé}roﬁtmg@set si., EMBO J., 23:4096-4105

(8 kbl B e o PR s

gram@&oytad iafiltBTeaftdhemfd tissuk 288 rodiick dx§géidfadild thaScan

NF-kB activation), and dimnish a I0|d dep05|t|on

destrmﬁr%%eﬂmthwere Killerl by Ehegupori Inbibiing the mecretarionghg
neutr{)@h?refs SnsiAGHARY haltb sﬂtﬁ‘fs il 628td MARPIE tREGdsHE Rl on

ular properties in an environnent enriched for
antibedip$ of @thélevetenaanteenmyts élaagefzn) sh@svn/telalmed@ratﬂ thaaespenge.

Sinc R Al ATR nd RSpRACE IS £ AR5E RIAF Pl e

resen on nay used uce
contaamtg alfdxgmeat afRAIGE magtwcteasaargwamydmpllpmq(m theneeutrophil from

t f i th Al zhei mer’
a2 e e ags RIS S &8 RS SREhE Burtleh fege FBRIGon” T pqte
of RA@Eﬁﬁ psention 6f @M@mﬁlcﬁi aay B? lixﬁiidiméd 19,7 sﬂuﬁleb BRoWirey that

| NCr ease ln I N a

seqguen S in
sRA(gﬁ }L)Jlkt)eﬁj%e@?nt%pa 1 gRpapgiesin %%wgﬁmg Eﬁ w{ng artenal
injury in both diabetic and normal rats, presumably by 1nh1b1t1ng endothelial, smooth

(

muscle cell proliferation and macrophage activation via RAGE (Zhou et al,,
Circulation, 107:2238-2243 (2003)). In addition, SRAGE inhibited models of
inflammation including delayed-type hypersensitivity, experimental autoimmune
encephalitis and inflammatory bowel disease (Hofman et al., Cell, 97:889-901
(1999)).

In an embodiment, the RAGE fusion proteins of the present invention may be
used to treat auto-immune based disorders. For exampie, in an embodiment, the

RAGE fusion proteins of the present invention may be used to treat kidney failure.
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m ce that have AD, and are treated for 3 nonths wth
ei ther TTP-4000 or nobuse sRAGE had fewer anyloid beta
w@ 2wy/1piseyues and | ess cognitive dysfunction tPerus2007/010125
animal s that received a vehicle or a human |1gG
negative control (1gd). Like sRAGE, TTP-4000 may al so
reducet he inflammatory cytokines DL-1 and TNF-a (data
not shown) associated with AD. Al so, RAGE fusion
proteins of the present invention may be used to treat

Thus, h@ ‘ME@E' sﬁ@r?%fbtéﬂg Pﬁa@%& %ﬁ{ ﬂb@%@&?&%ﬁ%e%&é@fe@%ﬁ

een s I schem ¢ heart disease is
systempar ltupwharﬂrylsmmﬂarmnpm bmtus nephaitisli Bdyetxemple, the

o0k RAEE Py Pl N 1085080 S0 g

bindit@poigbetideaicharttetizedlay tvo EFliiad k2giohd Hﬁﬂéd) by & Bonnecting

pepidi ke et 1 A5 AT EE POy Dl o i cen 5,

37:4 16&123@!993) tmﬁxnlea emt uemo? Uﬁém S nfzﬁ @ngg@igg @gsogéh)axb@g&ﬁlg

et al. (bll%d) ) Chy '@ffarqfst ot5: §P9 5§ﬁ1(1295))\/b61th8'4812@fyé% gy gyptides, it

has 13?{%@&& T&m%mh@‘ﬂi@bkﬂgr%ﬁﬁﬁ fir Ae2é)to @@Qxﬁé@ﬂ@ﬂa@s
. Metab. Rev. -524 (1978)). Athou h the

especwébsmste# of chaewis |n@rraméﬂn mnmamw@?mgsqs, psing qystie Ebrgsigand

ool BURES 0AETB e b R AN A
familRAGEdifting theiqproindlansnasbrt ¢féeqty e eelis sush enlyrophasaiesaindo

monclgBF Qe eahd! G, ISR TR O gt
colitiT TPH400 @uilasicé,rotldgdrsindnoad atehritiss agdlbipammﬂtgfl autom{mune
reaterreduction.in.i rct ol.une this t he
encehafifih BhidERobiah e R e SR tion feybisteedR ot
100/&@@1&111@)362@ DpoRimAalablel ifi e HiflamkBatdfp&s8adene ef ficacy
of RAGE fusion proteins to treat or prevent stroke,

m DPedediabstysds pB quiipmuagisordsr tatpnanboPisverisd Of ol

ameliocFRABY ltx@%én"t‘ wht‘ﬁsthe RAL@E fifor BRRETYSE @R préenEANeRBon. For
seen in Table 2, TTP- 4000 was nore efflcac:| ous than

exampRAQhas peen shawmigat sAGEsmay pllovitfar B transfen of eplampayidss
from ﬁgﬁ%%gé &Qbétllan n): &QQ’NQ&E; WEwith s Je?e BShbfled

to rraln ain greater
immtmodbﬁctbn@n(N(hBHscmm@) O scld mRevtdst nagdisplayl diﬁhﬁrtcs in

sporE i ki Bl Hhretehef AL RRbmor T SR Ah R SRad b e

cells puchsthat dibbatesiks |tlmem induced. It was found that NOD-scid remplents treated

with sSRAGE displayed reduced onset of diabetes induced by splenocytes transferred
from a diabetic (NOD) mouse as compared to NOD-scid recipients not treated with
sRAGE (U.S. Patent Publication 2002/0122799). As stated in US 2002/0122799, the
experimental results using SRAGE in this model are relevant to human disease such as
clinical settings in which future immune therapies and islet transplantation may occur.

Thus, in an embodiment, a RAGE fusion protein of the present invention may
be used to treat inflammation associated with transplantation of at least one of an
organ, a tissue, or a plurality of cells from a first site to a second site. The first and
second sites may be in different subjects, or in the same subject. In alternate

embodiments, the transplanted cells, tissue or organ comprise cells of a pancreas,
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may be used to treat cancer. In one enbodi nent, the

cancer treated using the RACGE fusion proteins of the
WEe@3as30: nvent i on conpri ses cancer cells thatPERpSB®ET010125

RAGE. For exanple, cancers that may be treated with

the RAGE fusion protein of the present invention

i ncl ude sone |ung cancers, sone glionas, sone

papi |l omas, and the |ike. Anphoterin is a high

mobility group I nonhi stone chronosomal DNA bi ndi ng

skin, g8 Sidhol S hibe ol madowbBog, B pruscls, endotpeial cells,
arteryClveim, c26iBigb9thytoid I3BoYs 998N, onkteohcdllss Peresxasipdan t o
samigi PR oA e Tinied prslitie SEER AL R0 RV B Bt
facilitity raspldndtiocasstasibl qelieffront atfiestI@nedinipdtRxubjdchtd Nisecond

.. fibrinolytic system (also known to contribute to cell
diabetig SWhiFEty) . 1 n addition, a local tumor growth

| NhiaBbier ¥mBbiRsdnt, he P&t iRCmAEnAPFrovRRh RlaRK W

in a primary tunor, nodel (C6 glioma), the Lewi s |ung
treatig PSOREIPES Ry @EMIRITIEHOE K 2 subjart 2 tsrapeutiondly: effgtivg grmount
of 2 K288Rhdion PRGOS RLSY O BRESA M Pntdh ! sz?@@lé))zé? @?E:g.%ﬁ&.?e

expressing the v-Ha-ras transgene (Leder et ., Proc.
203:1K47 I- 1080 £20063); | In @i7erghioddments the(mnohoy of tieatigg osteopsirpsis may

TR U8 P i RO B AL B Bl AP RS wrce
of dearleb®rindoae dahat)i ofindubject.he RAGE fusi on proteins of the

present i nvention be. used to treat. inflammtion.

b oHEET T Ll oo PRI (R RTeS R dagion Y préVide a
method fdrdfitibitirgthasseakasedf m AGE WithrRA GEdnar subjdct b,

d.nflammation associated with psoriasis, inpf tian
adminisiering 10 &g hbj ¢t ﬁﬁfﬁrmﬂugcglix TS amapnt BB fuston
proteB5&AGE EREntint Entitnd Ptisdubjetf frédtedbsiap tasRAGRERbproteins

stroke, inflammation associated with heart attack,

of thy preetHRYInEAN MBS 2 AR (1 Fnearabedisnsnb thngibrect Is a human.
The $uBlecPHIY QN BRAE o aﬂmﬁ%&e@ HisRase dich ATURBLRD, diabetic

asso rgan trans antgtlon, mmat | .
complisgiderisatuell asmephropgihy.rredropathng rétewipatiy, fant ulcer, amyloidoses,

i nfel. ti.on 0c¢.i_at ith rejection of .. f g.,
or retifh e RIEARARRRRGOR, R, Me's[ofeB) A} b8 R Bhaifiuby (fin
Alzh¢inesiselisease. Olngandterfnive @xdrdiraentf thel snbjergmiah berdhditidunal

., treatnent, i.nfla for ells.such as gr.anul ocytes ]
with P4fICRT- ¢ TAYeS OffEE CRIbaTS: (e SibiSch Py e RHiREng AR By stemic
lupuge’tﬁihﬁiﬂtisié bammﬁﬁnl aﬁs@t 1apys 1Iiﬁiihﬁh jtisel0thert di@dhs&ﬁﬁ&y b nedihted

e oXl a nhi bl t.i n t eptor on t
by R‘géﬁt ?“'tSIp‘I‘#;F) TP%%B%H%?‘S Bsipgthg %gc{ﬁﬁ{qu;moregn%ﬁe thE PLASFR!
inveritnl Nfhuk! ihaldaitiddal dltekatReWmbdRnbhi Q¢ RSpreter ifiRhtion, the

rotei n antagoni sts has been shown to aneliorate, the
RAG%e@Elgﬁg_otems may be used for treatment of Crohn’s disease, arthritis,

vasculitis, nephropathies, retinopathies, and neuropathies in human or animal
subjects. In other embodiments, inflammation involving both autoimmune responses
(e.g., rejection of self) and non-autoimmune responses (e.g., rejection of non-self)
may be mediated by RAGE and thus, may be treated using the RAGE fusion proteins
of the present invention.

A therapeutically effective amount may comprise an amount which is capable

of preventing the interaction of RAGE with an AGE or other types of endogenous
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Since RAGE is a ligand for this neutrophil receptor, a
RAGE fusion protein containing a fragnent of RACGE may
wa@edao7as03e2 decoy and prevent the neutrophil froP€T/US2007/010125
trafficking to the reperfused site and thus prevent
further tissue destruction. The role of RACE in
prevention of inflammtion nmay be indi cated by studies
showi ng that sRAGE i nhi bited neointinmal expansion in a
rat nodel of restenosis follomﬁng arterial injury in
-bot h di abeti ¢ and nor mal resymabl y hy X i
RAGE digapds mr?gsu@m&t ﬁé??rérnghéﬁg%ﬁtﬁo wllvary X’flmfhe subject being
treat Hr Qldnfl lsBhtiOn of R JERSIRRN RS ROAGBL daily, W eekRAFRorE
i P A e 20183:3,)) KRy Ghodfov
yearlmmaﬁ a@mglesq:mE Ihyariusterrstise §mbp ﬁmﬁqt%ﬁh%f:ff@fﬁwe amount
of thd RGO IR RIS fral ¥R WRATBEACT hi/kh by WS 5RBOR 100

ol nmune "encepnal | t1I's an di sease
mg/kg Bodyrweight, calfrom @bput, lmsbogwwe(gbg% g ut [S@ ragr’kg body

e

actuatieffative rMOuEOmag)t&rqstabhshad ndesetreshomeméssaydmasifip\@ethods

standfip e B Elefinin plgt dPaPHRRE2 172! RRAROT TR Ao
thoseGh thd@at, ihesfadti iemnenint iy tpeidonl Sﬁﬁvhld)alilh@abuﬁyﬁhejma&d
i.nflammat ory | upus nephritis.

nephritis or For
blodeé%i%}l ?H’@%‘E‘Qi granul i ns have been shown to
conprise a famly of closely related cal ci unbi ndi ng

pol_épepti des characterized by two EF-hand regi ons
Com 8 by a connecting peptide (Schafer et al, TIBS,

2
3 %Tlhe]léiéze%l‘g ﬂl(\fleégéﬁ hia ggdrﬁg?fsg %tcoﬁ{pos@i.roﬂ' c%nﬁﬁ'i%mgBykAGE

fusion pzotmgffi%msqrmgwgnnog ugipd ngthé pfannac@wally acqsntqble

t I
came!rn \’ﬁé é{AG%q:ugég g@?tg%l(r}la y g%]l}xglﬁgé Wi{’l %1[{% pbRpYpti@C tiniclatB R
secoxﬂl @%&%@Emwpapgdgahnomb@iimnt tee RAGE wsidn pratein may

comT RS A RARGHAI 0 1 U5 BOGRAE e o g i

compiftds ﬂi&eumwteinﬁnalhrotﬁaxm of RAGRA GE fasivn pegitin: TlmRP@ﬁ/

. nbers of the S100/ ranulin id y,. nediat

tigan{ B Y SRRERE Shecy FRERE O AL, o alporticls idfeof. nan

embchﬁﬁEHlO metmcamﬁgmrmﬂaiﬁg SRE cHNBYSRISHEQ IDANGOY oshtsdqmce at
ono %q? type h gﬁzrseny tiyity response COle’r# ds !

least 90%q léeﬂ 3l therete, oLHERILMNO: A8 QE & Featente At e§5‘ W entica

there?d( Re SE@ 8O-t & FBANEN RN CAIBD 0% i GeriRAPINSretd ggest
gand interaction ( resurrab{_‘%evvl th S

1 ob!/ @a?rg‘?%ﬁﬁmeph $he RAGEpolyBsatiis mpbe linked foe polypeptide
com;%;ﬁg%?&m{xﬂo Q@ﬁ&lﬂg Bomd¥Rf o pdiih&p?et £5a IS Afen PRI BING

hat™ may be prevented or
immunoglobulin domain. In one embodiment, the polypeptide comprising an

immunoglobulin domain comprises at least a portion of at least one of the Cy2 or the
Cu3 domains of a human IgG.

In certain embodiments, the RAGE fusion protein comprises an amino acid
sequence as set forth in SEQ ID NQO: 56 or SEQ ID NO: 57, or a sequence at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical thereto. For

example, in some embodiments, a sequence at least 90% identical to SEQ ID NO: 56

63



10

15

20

25

30

anmeliorated by treatnment with the RAGE fusion proteins
of the present invention. For exanple, it has been
wWGebwrn3what sRAGE nay al l ow for the transfer oPCT/US2007/010125
spl enocytes from non-obese diabetic (NOD) mice to
NOD-m ce with severe conbi ned i nmunodefi ci ency
(NOD-scid mce). NOD-scid mce do not display diabetes
spont aneously, but require the presence of imunocytes
capabl e of destroying islet cells such that diabetes

or SIS R 47 kR re e R AP SR P VR, SRS BEERYS

withdundwdé{ﬂerbynairlysin@cyt es transferred froma diabetic
are o_NOD-sci.d i pients n
{ PR R AR el At PR A denper iy SRy Rufndihace
(e.g., mm m_/‘lgl%r a ﬁtﬁglglﬁlbﬂﬁ @Iﬁlunlihaniﬁggm %&ﬁ%ﬂlﬂﬂl&m}sﬁﬁ the RAGE
rimental results using s int node] are
POIYPFB% dofis nob “}%‘H%?"é’ signad sequgape %Fé“@F? n#ﬁ%ﬁlg%‘t eAngreei
RAGEhh@c&ﬁ;BMeeelth@m@mdeBQrmx%sﬁﬁéis 1-25 @ full length RAGE (SEQ
trans&gnt ation may occur. Thus, in an enbodinent, a

ID NRadE Inaliegintg epbadiments, ﬁhm%ﬁ%aﬂmnnﬂ@ﬁ@%epmaw%
sequéh%s thalt @s dtNeRE 769 b@%b%@%s%s 906, ?B%j 9%, B7%, o 98%, or 99%

ransp antation Of af | east one O an organ, a tissue,
identigel t9 IpimandR AGE, of adwgment theneod. For sxmsplﬁem@e@mmént

e e

Glycmn‘lae thenfinst &sldtuh eatheathapladvitthibnime (se¢ eigi, Saepener dr, 8902)).

or, e RACE miy RemReRt Sl BRUbRAGE ek the el idence
remoeedl@ S EQIIDCND: 2,0r BR@ Y NOLS)FIGS! 1A laad ¢ B) toh wrdirtion of

nervous system or stemcells. For exanple,
that afge APIdSEAYSIGR of the RAGE fusion proteins of the

Pr R A GEWSTMNI 2BtelfiYo e PE@thttifvdntiohmhdyP418o comprise SRAGE
tranggl antation of islet cells froma first

(e-2-.1331R HP 22t 42 pabypeptide # lgass 8@%1&61@9%@1 $RAGEH) e afragment
h ' t e

o R B A G T BE nl Rl KRN 6o o

fragmzeng thsjrendt with tHgeiap es thecfalst esufuf agthentbam addethiafina(sRAGE.,

f USi gn i invent e
e L0 AP On G GRS OBl e A Qe
sequemasb octhowsd (Sdeheg.BEROID BIO:t5; 8EQ BEN@HGG@'FSEQSIDSNGEXJS in

rther _co i se t.he step of in
FIG. 3f bt R go TR Gripg gkt By Sinne RS Eo Ao SRt e RhaE
protebﬁﬂﬁ)é demptiby a Of dc&n&lrltﬂ Sete.g. T$1EQ IDI WOV af SEQSIDSBII@@&CSEQ
[ ts, resent nve rovj,

1D NEEARGHETGr D 5 BisPRIRICE Heler SOvh EPBRaf it AR oF 2
fragntA¥EEhdréb fanSybd ﬁéé*d yr, AR AGH Srotdid nlay aohngrfsem @%méht of

t herapeutically eff ective anount of
RAGE comprising a portion of the V domain ( See e.g., SEQ ID NO: 9, SEQ ID NO:
10, or SEQ ID NO: 47 in FIG. 1). In an embodiment, the ligand binding site may
comprise SEQ ID NO: 9, or a sequence at least 90% identical thereto, or SEQ ID NO:

10, or a sequence at least 90% identical thereto, or SEQ ID NO: 47, or a sequence at

least 90% identical thereto. In yet another embodiment, the RAGE fragment is a
synthetic peptide.
For example, the RAGE polypeptide may comprise amino acids 23-116 of

human RAGE (SEQ ID NO: 7) or a sequence at least 90% identical thereto, or amino
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protein of the present invention. The subject treated
usi ng the RAGE fusion proteins of the present

w0 poognsizen may be an animal. In an enbodi ment , P€TES2007/010125
subject is a human. The subject nmay be suffering from
an ACE-rel ated di sease such as di abetes, diabetic
conpl i cati ons such as nephropat hy, neuropat hy,
retinopathy, foot ulcer, arryl oi doses, or renal

failure, and inflammation. , the subject may be an
o N it SR e P sttt grel ot

thereto amcamino laqidg @4 bitthefihuemdyroR AGFh wheret Q24 sydhizesto foem f2 (SEQ

ID NG HOS i Afpir i et Thfa epRich Blektp SRRl g e v
domaitesll RAGE. b@r, Wp%l?p?%tédm?zﬂggz?pﬁ&i agﬁltmadcm_rlhﬁal?ﬂ of
humap A%@ﬁ <§Lﬁ§ﬁ§{*’ tlé?ﬁa% SSCERD BiERY HP ’&F“?‘F?g W}ﬁre@em

corredpd% @it 16 the Ch QoA f RAIGE) B @hGhSSeriBodiRent) SRR AGE
treatment of Crohn's di sease, arthritis, vascul it i S,

polypapiiia waxCAmEESse aminoasia 247317 ablmay RAGHE FEQ IDINO: 12)
orass Be Qf 12019084 1&}{@&5 Chetetol Qoﬁé%gﬁdﬁg%’ e ®PUSmain of

amat 1 on invol vi ng oth aut e responses
RAGEe Qr; the BASHE polypetideahty comprispormngtasidadint2y ef pomsas

RAGéggﬁQhﬂf ﬁﬂcﬁﬁ% ) P ?é 200: S8kl 96?%1;31@%/&@%*%%@%%%@%%1@

Tt ed usi ng
24-12;3roﬁ bimman Bﬂ&(ﬁlﬁ (aSEQdBeNO LAY end sauenek atﬂmsaB@%tiﬂcmﬁda}'

ectlve n ich
thcretgaﬁo%?sgo 1n5r even{/‘% ma%rh ki[%g?ac %Tg% tr térﬁ?ﬁ'xam
linkeAGHr, alie RAIGE p«blypqmdmfmeyl dmgpnwaﬁ@ﬁ&cidsg?amm ofihwman
ubj ect. Accordingly, il v o
RAGE bt (vt dvbir EASERR Moy debeprroetinice g kg epve
1dentmyth9&tdn OQF, the RAGGE Yolypepkdd/mairesiplive asibd dcids Z5-2236 of
huma@flig e event. In various alternative embodi ments, the

SE GEQIR N 199 of reequsnee atleas 05 teaticaliagretoafle
amind 'éleiﬁﬁ ah¢ %gr% hiHak R REHY S‘PK} EFNC% O gﬁ e Htse &9 KeGsttdy

rom about 1 to about 50
identiggl ﬂhgrduwymmogﬁtng torthé Nomrabr@u thembdmamdhv lrmidgmam

ke 8 Wese R TRRIOR, R EA o Gl A LSS Vi

establ ishe spons
acids 2<-22p hewt Q24 cj'tﬂlzm to (oﬂmlpE(&EQﬂDé‘ﬁO 50),ora

seausrf 904 Repe! 7 o BRRACRI TnssfRe i R hmine
acidsly303850f Halmdn RAGE(SEQ IDWOY 5) andsdauateg acabd0%:tigemtical
there{og 55'%2-538 ;lé?g}}ﬁlﬁ]cg @g&gkbg@ﬁa{@% %ig%@gﬁ\ég Qf least 95

identical thereto, corresponding to SRAGE (i.e., encoding the V, C1, and C2 domains

and interdomain linkers). Or, the RAGE polypeptide may comprise amino acids 24-
339 of human RAGE where Q24 cyclizes to form pE (SEQ ID NO: 45), or a sequence
at least 90% identical thereto. Or, fragments of each of these sequences may be used.

In another embodiment, the ligand binding site may comprise amino acids 22-
51 of SEQ ID NO. 1. In another embodiment, the ligand binding site may comprise
amino acids 23-51 of SEQ. ID NO: 1. In another embodiment, the ligand binding site
may comprise amino acids 31-51 of SEQ ID NO: 1. In another embodiment, the

ligand binding site may comprise amino acids 31-116 of SEQ ID NO: 1. For
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fusion protein of the present invention mxed with a
phar maceutically acceptable carrier. The RAGE fusion
wWEe@ra3es0my conpri se a RAGE pol ypepti de | i nkePCT/OS®07/010125
second, non- RAGE pol ypeptide. In one enbodi nent, the
RAGE fusion protein may conprise a RAGE |igand bindi ng
site. In an enbodi nent, the ligand binding site
conprises the nost N-term nal domain of the RAGE
fusion protein. The RAGE |igand binding site may

TR gl OBy R Ao O, Q0 Bl

thereqfcmph ias g TBAQH ligadd bigdiog dan@aq(aemcenato doadsst-109,923-118,

24- 118e§g 1'18O 1 gg%:fﬁ?é A I%Eglol%'\?:%é%z%, ?@i%ﬁg??g@s, 23-

ircal e rét
53, 24&661;1@1”8:1@5&& SEQID Bm%ll defthpoahtsttharef) ajFI(]} n)ar fragments

of the I ey hat BSOSO A A G CL DR X OH BT O0R s

sequeé hi RAst(%).- 75%, J0URBRAIAIBLf97%f 983 or 99% identical to the
i_munogl| obul i .n domain. Ln one enbadi nent,

RAGEQf 99@@4 ofe2 Hagpenidhergohis 8- n?ﬁﬁr@@vbmwehwm used.
Furth@1o 3R 'ié E&fw@fn heast 1r?erﬁ@6&1hﬁﬂts%hé¥& tﬂeeﬁstEm‘i’iﬁﬁs 8f tHesion

domai ns of a human 1gG In certain
protemntb @wtmmes as foreexpmple tnevi remoyrbefethp sigoalseqyencenemprising

o P ST, 65 T BB ey i o+
118 o8 5%Q WD 095)°/¢he%%enﬁﬂ@/ma9 8Y6lizgr todofra ppreglutemic acid (pE).

ot ek Riare iR RS e D R R SIS 2 enhist TS B
derivedfrpni RAGE bea fegmenctherebf. SERe bé2oDpobfpeptid St ihie RAGE
o e oA B PR B o
heavys&ﬁéié anﬂgﬁrn&h thdi)éoﬁln'faly&@%ﬁ'&/?&;b grghu ﬂiggoﬁa&ﬁhe .(Il:crla\gﬂ heavy
chaingreass: J646hdeM waiTANE. 1#R4E) Py A (Yedneriaion rAkry
chain! %YPSRIBN&&% R%I ﬁlﬁ‘}ef)e H@r‘f\l'éa%]ah?%n@ bf ERSENAShdavg Thafn

[ engt h I D NG . In alternate

subtypetsde el s [eGREr %@Byﬂeﬁf*u(m@ Fay! (ohplgAR(oR), or

505 g B T 560, O s

polymptldawnomﬂraeehé CrFend Exdoming of a)lmmamlgﬁil oeapertion of

cithe}, 3% Dt ike¥ B Ry AF 1 AR SEPHERA B paBhepfise

compriidethetd)@raral (Mgﬂ mlﬁﬁmnl ef é semaa IgG] oNaf;muioletheﬁdm,f may

comq%&é%ﬁ@ g]R %(R ei(g Py ng@%ﬁﬁg% an’ é%[)oglmen%j It{m lpg{)]% eptide

comprising the Cy2 and Cy3 domains of a human IgG1 or a portion thereof may

comprise SEQ ID NO: 38, or a portion thereof. For example, the polypeptide
comprising the Cy2 and Cy3 domains of a human IgG1 or a portion thereof may
comprise SEQ ID NO: 38 or SEQ ID NO: 40 with the terminal lysine (K) removed.
The immunoglobulin peptide may be encoded by the nucleic acid sequence of SEQ
ID NO: 39 or SEQ ID NO: 41. The immunoglobulin sequence in SEQ ID NO: 38 or
SEQ ID NO: 40 may also be encoded by SEQ ID NO: 52 or SEQ ID NO: 53,

respectively.
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removed (e.g., SEQID NGO 2 or SEQID NO 3) (FIGS. 1A
and IB) or a portion of that am no acid sequence. The
WORR@BE 180381 on protei ns of the present inventi onPCEYSHDFO0125

conprise sRAGE (e.g., SEQID NGO 4), a pol ypeptide at

| east 90% i dentical to sRAGE, or a fragnent of SRACE

For exanpl e, the RAGE pol ypepti de may conprise human
SRAGE, or a fragnment thereof, with Gycine as the

first residue rather than a Methionine (see e.g.,

SRR oy iBY gt noskdhn e AHO s S0 é’é%e“
Thus, liDAE: e&bo&ﬁ@dtuu@mmﬁlﬁ&@pm}mu@f tHSpeserfiiSiertipnor 4
compfiis i it e o 0N oo Mol iomtngmainy

hinge(poﬁqsepﬁdgdenm&a dii@rmﬂuno%ﬁ@u'h@ NO 8 or SEQ I DNO 46
in FIG a se uence least 90% i dentical to

t ﬂ‘éwvna S%PW esilr%P%rt QIEBHOLSHR YAV, feorpprise a
RAGE fﬂ;@lﬁe«ﬁd@aﬁé&lﬂuﬁl&aﬂ t6 Qfﬁélyp%guge Eéxﬁﬁﬂaﬁ% anHMQEam of an
omal n

sing a_portion of th
lmmqnegn&y lin, orgeitpgppt thargof. Jp oseembedmeﬁntwle. Gﬁﬁ@myy ora
fragxrleﬁt ﬁx@ré%'f’%ﬂip?ﬁ@é SEQ% N ﬁﬁ‘dhpéu{‘ EnBOdRhdrf, tHBBﬁa%H{EHf b§§EQ

or a sequence at l[east 90%:] ‘dent | Cal
D N@ hé? e@mpnms ' SEQIDINROA2 with the fizst denyaminocacids tegwyed 90%

t
| dEBhEERRELE e RAGESNIRNE cSfiortls ARARE ERGR0fain
linkerldedi terAGEmmrmﬂﬁléb@mmmh such Sphthiedl-tanynqltandso acid
of tne IR CE BIRLGoglb R v B R e R YGRS i, Ak B2 tne
interdo@Hike ifkerahnd grC-t&0knildaiihe aal dffties RAGE diterdbhiagalinkls is
16 o man RAGE r a sre uenc at

EQ, |
dlrecﬁ%éh £ %&?% ofg Pomeﬁ% S eqTHRITRE 3
doma'ﬁUBﬁ{h Bﬁ%&@s&w@%&l aGtgireal thetddff AR epht: b&nﬁ@mg a

or a sequence at least 90%identical thereto,

Cu2 d@é@%leeﬁéﬁmgws obEn.\pr@GeETion BrereukGmaygomprte thaGa2 and
Cu3 cfb?xhéiﬂ%@fé HemARY NééP r(%%fa' p%‘%n&{fbﬁ@otﬁ%lde‘lﬂér’- Abf%ﬁéseQi(‘)on{HHi@ NAs

a seguence at east
examvtﬁembqﬁamentseﬁetmlmndegqmnww theoCtihendCug dnmamsorff a

huma33551, &6 BB ORIl ook S OAE N A Bt o
In anbﬁ)bodrmmtsﬁrqwﬂlmpade bmapnsﬁ,_@%a Oghtnd €13 tdbmaa’tscnf a human
16 G FRER s THAy LTS i 3 i 1 o5 4 PRI
examBl%G&xe(;ﬁE@dedN@omb&)sn@ﬁhcﬂCﬁB ghé 58 ddimdinast a B¥an IgG1 or a
portlon t g;elo% maytc%%frgs% SEd IS[pfél o3 Sac(;rI éjﬁQ ID NO: 40 with the terminal
lysine (K) removed.

The RAGE fusion protein of the present invention may comprise a single or
multiple domains from RAGE. Also, the RAGE polypeptide comprising an
interdomain linker linked to a RAGE immunoglobulin domain may comprise a
fragment of a full-length RAGE protein. For example, in one embodiment, the RAGE
fusion protein may comprise two immunoglobulin domains derived from RAGE
protein and two immunoglobulin domains derived from a human Fc polypeptide. The

RAGE fusion protein may comprise a first RAGE immunoglobulin domain and a first

interdomain linker linked to a second RAGE immunoglobulin domain and a second
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24-123 of human RAGE (SEQ ID NO 14) or a sequence at
| east 90% i dentical thereto, corresponding to the V

walemwailsn3ef RAGE and a downstream i nt erdomai n | PCIRES2007/010125

O, the RAGE pol ypeptide nay conprise am no acids
24-123 of human RAGE where (24 cyclizes to form pE
(SEQ ID NO 48), or a sequence at |east 90% i denti cal
thereto. O, the RAGE pol ypeptide nmay conprise am no
acids 23-226 of human RAGE (SEQ ID NO 17) or a

RAGE SRSl Enslo AR el iy Py

mtercbat;puehnleeraas lihleeasto the G-feduinal aminat dvid of the fost R&SHHNdi ng
imany Sl Ry S NaErlinal SR e R S Spnhgi o

immupokpali domaithiy lintePte Seteaninabarainodsi®df tha Giref inteudmnain

<R TN RERC I E TR o e

temlﬁﬂ|aYrﬁﬁ@Eblﬁ%fQEé’RW bécoRd &hiioakbdbn A3m388 a8 theigan
RAGE (SEQ | D NO &%or a sequence at. least 90%

termipglemipe aridiofdhe R GR peopnd dntgrdomaip HakerRadireptbetinked iodhe
N-terflindanfin$ §4H TR Fd1 ﬁlte c%glﬁh'sﬁ!&r!i Cﬁﬁinﬁdﬁ%\/ﬁfoﬁmm domain

corresponding to s encodi ng the V,
or fragmegbiingiaes. Eﬁrdexmrépdb E pRb@ertide may cmwwaemo amds

232U AR SOTINGR| TG oohels P ushuclhe
theret®, eieammmcm:icmﬂ-ééh of Bogen BAGE (SEQTREN @E 30) axa Sequence at
least B{){?qﬁe nr{ c%h%x 1t Cc;]r a%fu{lh Iggsdg 22 ‘ied}%g&a%&%% \%ﬁg% @4

er e b| nding site
cycliesnp lfd»mepﬁmnmsequenis aZZeasSQO%fldﬁE@al Bedd (SEQIID NO: 51),
cons gL W9 15 L0300 R P s
two @mﬁﬁbe An@ Hb@dinﬂﬁﬁierddrﬁﬁnhﬂnﬁ&rubvmmmﬂtt dn BRY
nprise am no, acids 31-51 of S . I n_anot her
emboépmeﬁh prepelcicagid conSHMEL THTISIRG % N@ 3885 @ Easmshto

there@ﬁ'ngﬁ erndodb¥Br foouQrE-QnLa@l NQGE fusio GES?&QHH' ®n ahbtBet éHBSEment,

binding site may conprise, V domain or a

nuclgioadid cpnstivet eeriprsios SEQ Ehbl(meenay grendlefonaifery dospan n

RAG S fon RS ek Sty bad b tiPing SgdiypaSockaf for
prohﬁé.((BZlG 4 C8X)) 2@ gl§@ne PGGTI0 @GBG) it 68 GterBEQEPS thosequence
t f f.th
e Sl SSEFOA BARFES AR Pt SARIRE S0dl s,
nucldogides E3175- (380 of SBQUENNO: 20 ateracdifitd% g#hatatesTRQ IBIIP: 54).
o 95Y% 970/ 98% to_t

PRAGICI ¢ PEhA Do PIA DG o Bn g o elim i Sapppaone

1mm§‘rk5fg\hﬂ9ulﬂ?ﬁ&lbn% dasfded FUMMAGE 88l twe ikitpuiogdlebiliied@niins

in enbodi ments where the_Nterm mﬁ f{A(t}E%ufUSI on
derived from a human Fc polypeptide. For example, the sion protein may

comprise a single RAGE immunoglobulin domain linked via a RAGE interdomain
linker to the N-terminal amino acid of the polypeptide comprising a Cy2
immunoglobulin domain or a fragment thereof. For example, the RAGE polypeptide
may comprise amino acids 23-136 of human RAGE (SEQ ID NO: 15) or a sequence
at least 90% identical thereto or amino acids 24-136 of human RAGE (SEQ ID NO:
16) or a sequence at least 90% identical thereto, or amino acids 24-136 of human

RAGE where Q24 cyclizes to form pE, or a sequence at least 90% identical thereto
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protein is glutam ne, as for exanple upon renoval of

t he signal sequence conprising residues 1-23 of SEQ ID
wOeN074303e2 g., R4 for a pol ypeptide conpri se aPgTUS2007/010125

acids 24- 118 or SEQID NGO 1), the glutam ne may

cyclize to formpyroglutam c acid (pE). The RAGE

fusion protein may include several types of peptides

that are not derived from RAGE or a fragment thereof.

The second polypeptide of the RAGE fusion protein nay

EQERTREL 3 RANIBNN S5, Pl AR TG

interdoneain éinkerorie oné etrthe dionentna aalely actiadonsirscitoppasisingSEQ ID

no: 48 ¢ Fmbilmetsl R bnaddh Tob R tiwsf otsfin RAGR Fbiopgprotsin

In andlhgt mdodxﬁ%mgamylemwéoﬁdﬁ@ckgt;mphﬁ BRBEL maNlo 55 may
subtypes: Ig 9 g

encoqefar atiaey dogiap 1&3@ fuseﬂn RFQ eal@,.%l?ﬁge alfler%(t%é%f‘ecl?@&ﬁﬁ/%g

codo®y mﬁy&kw@ %rtﬂf»aﬁn@w@e tb e £la %aﬁé g@@tp t‘é'G(Y:‘G) Thehe C-

second pol ypeptid conpri se
termigohed the sequeace, amﬁmqr 0 FMQyeFoHyPahRHIA a?ltqﬁfeﬁite ngar the

termlggﬂt deoﬂ{(x ¢ NERGeARIED §56-1 35 %ﬁ% %2@99%@6? to the

I'de conprising t onal Ns o
geneﬂatm&EQlI@GJOob'Sh portion thereof may conprise SEQ ID

f h d
0o ﬁ)@%ﬁﬁa@eﬁp gm ?inkélhééﬁrg r&gézp & e ! ch!lte se(gtpe%ce that is

€ conprisrn
naturhliyrdewhgifdanoof, ang diuis| Iinketcher @RfA(mymnnmpgloaahﬁBQdaﬁl For

;38 t h E
exanpfs, cie RAGERPHOmA e lomaR kSR ARY ShtpfiSe ginp acid
seq uéll\ligﬁﬁglgt gieinatiraky ﬂ@Wh$tfH4Ohrﬁ ﬁ?fﬁﬁ?& Vld(ymt Eﬂmllhlaﬁ%nﬁﬁﬁ_ nhglt, the
or W e erm na | N
linkef @iy \FQHIPIIPH gg%%ﬁ"%l?&b GPIFSPREHIS 4R apigo ﬁf‘éd%i%-g %é 0%9111-

lengthl?@\GECbﬁ'tﬁe apket Iﬁ@}qé’@rﬁfﬁseoip elHaviig adaal&fal o!npofthe
The i munogl obul i n s%%gence in SEQ I D NO

naturgy Rsﬁtlj $qQURIGe- AT egmples an bicrdauwieinksy csaerﬂlmevglzl

aminB'ac ?eFD '?1 ?% r 1~ ?(35 REGL Sy ﬁln}ﬁo J&?ﬁlsﬁ% &%aﬁﬁ a nghpc?eam of
Frvun gFP3bul’i n’chai n”’may e proin tory In vivo.

SEQ '[BlNO 2 hnoydeansbddThes tin ohé emBdGmcntishe mterlotrsim linker

enti on.conprises [ r in li
°°mPJ§Ff SEGP ek AR i i Wt iR et yACE.
r, fiagimepedfi SEQ oo el ﬂélema%rfoi ernsig) Qb B, arﬂhm&ﬁids from
one. e nt usi on roteln t her
eltheesv&)?@@qlgﬂ%etéﬁybs Bl ALSBRP SBA o PR be bk may
comRe)aRRlidiEe tRANPLL 18458070,/ 05078 SB%f O@A, 95%, 96%, 97%,
i nmunogl obul in, or a fra rrent ct}herlsof 23I n one

98% RSP ifsaticalitn SEQED

For the RAGE C1 domain, the llnker may comprise a peptide sequence that is
naturally downstream of the C1 domain. In an embodiment, the linker may comprise
SEQ ID NO: 22, corresponding to amino acids 222-251 of full-length RAGE. Or, the
linker may comprise a peptide having additional portions of the natural RAGE
sequence. For example, a linker comprising several (1-3, 1-5, or 1-10, or 1-15 amino
acids) amino acids upstream and downstream of SEQ ID NO: 22 may be used. Or,
fragments of SEQ ID NO: 22 may be used, deleting for example, 1-3, 1-5, or 1-10, or
1-15 amino acids from either end of the linker. For example, in one embodiment, a

RAGE interdomain linker may comprise SEQ ID NO: 24, corresponding to amino
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fragnent thereof conprises SEQID NO 42. In an

enbodi nent, the fragnment of SEQ ID NO 42 conprises
WEHQ7MB3ND, 42 with the first ten am no aci ds PENDY®A7/010125

In one enbodi nent, the RACE pol ypepti de conprises a

RAGE interdomain linker |inked to a RAGE

i mmunogl obul i n domain such that the C-term nal am no

acid of the RAGE i nmunogl obulin domain is linked to

the N-termnal amno acid of the interdomai n |inker,

acids %E%g e}réal Ir%xz?g{%ﬁ'lbo? Et‘}?é P n%q DL rugl%gaﬂhgt s

at leasd 70%0, (TSLA, 3OP4, 18585, (9@8@!95% 96%a %I%’, Q%ﬂ;mrri)%'ﬁ 1cmntlca1 to SEQ
. r a fragment thereof. The pol ypeptide
IDNQ% %ﬁgﬁﬁé—@gdoml n of an inmunogl obulin, or a
pqrrtahqmetrdt&ﬁﬁﬁﬂnﬂceﬂmp esmpHseSEQETCND: amdc&h—&pdﬂamgm@
of a human_| a portl on of both, or either,

RAGE e S0 HE S s Irpalifrapite CEPBGR RS Cae 1k TReY %BB‘E‘?%%
sequeﬁ&n@lﬁt &1 8 Gealt R0%HP5 9B NEh oS o 0BG, NS5 % 9@%'1917‘%“ 93%901' 99%%
portion thereof, nmay conprise SEQ | D 40 or

ldentlﬁ)@rtPﬁ@IQﬂRé\‘@o‘*“ In an embodi ment, the poI ypept i de
C oo 4,@% or
PR s PR, HATR B0 of IR i
pharmpocutiailytasespded carfiors kepamghahe aite bmxgqo@pbcpcument the

phac GRS bR B % R G SR GEE RorIED A

constﬂNa mé.@ beiih lthet foemtofrarsohaion! s ian&théi@mbedrmead, thdhe RAGE

fusion,protein.of the sent .i.nv rise a
pharmad Rt ST SR e B TR gl R R A p R IR e
lyophilidlel poRidet]®r @QawIEl. SOI) %@ﬁhaﬂrﬁlﬁ%\ﬂﬁﬁﬁéﬂnbﬂ Mg bela ga»k,ed to

a, RAGE wmunogla?fbul i n dorral n %8 nprise a fragnment
suppogitory, Py Fieame ﬂﬁ e‘%&@% hodigents, P%%@%"OWW%

liposoRie %%fé%ﬂa sﬁlB Ca d&ﬁ%ef SidaBSuIRICA (0811 Nor BEir MRS fheltén
omaj ns derived from RAGE protein and

I Mun obulin
pharrrtamumn%hyrﬂ?gmﬁdp CHTIgH AREAIAPAgEeS) beldis meblimited ipranymf the

sand R e e o S e & Tafir TPy Phb el

bufferiedtseﬁnl@ﬂdhﬁon isng@s (¢.2.n kemoseooransmutiy ORA@Eemulsmns_ such as
oﬂ/wqt ef(mﬁﬂmglg g’ﬁ a tﬂ%}? @F‘He e%_%?sxgn %/%% %BA%og gvtcg %?e{g(%ﬁ{esptablets,
coated tatadts and engbatasi n | i nker is |i nked to the C-term nal

a no aci d .of..t he nmunagl obul.i n do

SRR RS 1b RAGE GreioR BeUls g RRauSsont i 4 neutal

form (1ﬁaluaﬁ@ Akl iamdm&hgy drasla gl PoindgRtivtiyathatgddiPecies.

acid of the fjrst éﬁrdomaln Ilnker t he N-termnal
Tn somp, PRGOLIPTRID NG Rl GFo fiSiAR PRISAR AN PR CPRNEd Gt £ ke d

countb@ofAEfdHNPpharmaceutically acceptable salt.

The terms "pharmaceutically acceptable salt” refer to a complex comprising
one or more RAGE fusion proteins and one or more counterions, where the
counterions are derived from pharmaceutically acceptable inorganic and organic acids
and bases.

Pharmaceutically acceptable inorganic bases include metallic ions. More
preferred metallic ions include, but are not limited to, appropriate alkali metal salts,
alkaline earth metal salts and other physiological acceptable metal ions. Salts derived

from inorganic bases include aluminum, ammonium, calcium, cobalt, nickel,
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am no acid of the RAGE second i munogl obul i n domai n,
and the Ctermnal am no acid of the RAGE second

WO nioensisnri n linker is directly linked to the PCT/US2007/010125
N-term nal am no acid of the polypeptide conprising a
CH2 i mmunogl obul i n domai n or fragnment thereof. For
exanpl e, the RACGE pol ypeptide may conprise am no acids
23-25 1 of human RAGE (SEQ ID NO 19) or a sequence at
| east 90% i dentical thereto, or am no acids 24-251 of

moty oS8R SR BBt cRihnfin, SERENEIES cBhoqt Ao didne

lithiuiah) &ragnaﬁdm(;;mhgmﬂs silts, anpagehs, pmasa;lmqmnbrthematodlmsand

. 90% identic hereto (SEQ ID NGO 51), correspondi ng
Zinc, i’%‘{ e\?“ﬁﬂ‘ﬁaa&nc%e cd domain, the interdomain |inker

| iPHeRBcdufieaiey M&p&emcﬁtsadcnn@h aalfsecmna RAGE ko pIdteins
i nker _downstreamof C . |In one_enbaod ,. a nucle

of the:present FRenAQR cak beprepaied frasedhy fgllﬂ@ma ecnéfa laclflsilalgn@ﬁgout
limitdt{da 8RhicTRYetRN Q%ﬁnfdef)erﬁofco Wi tp?’@ q@éd}bgp‘%é b#Bnic,

pr otein. In anot her enbodi msn nucl ei C aci construct
benzajerganipdions, @Ebymgmclasnc;r@}lyémbqbc,fmloam edgticg efivylsplfuric,

fendlﬁe‘gﬁnfaﬁ?hg%}hg{ﬁgg C %’ lé réll?&%équfcqlc H%ﬂgeéggﬁé tgulﬁﬁc

citricghiyrid, necc(r@@Tghmu@@G), nmlelc,rfehc; ﬁlmmcnpmpmmc,hym‘eqm;n@@c,
suaiE oSBT SRS BRI hi BN RS s o,

mﬂu&E@:th taﬁnoﬁi) pﬁfp@orﬁ'ﬁ,dinihr&:ﬁihb,&nggﬂ&; atcelcSE'Qlid;)omcdm:)

ternatlv mal | ON. prot ei.n may
oleic 3igEier SUioy R S oy B b Sy dro e gRig, P RO A
pheny?lﬁdetic\!\lﬁ'ia!nﬂﬁlhm Qelboald, smd@a&naﬁaxdﬁmmmd plickihérid) piespHomic,
pepti de. For. exanple, 3 RAGE fu3| on protein nmay
ethan& %éﬁéﬁr@fiﬁ& @Hmnpﬂm GhemnesiiioniRatPthe ke d

napht‘ﬁhﬁn@sm% ' ﬁi&h@%{b blﬂyﬁ%xﬂeﬁu&gﬁxl%ﬁ@ s fRRlic 24l fRidic,
aci d of thé polypeptidé conprising a

nitricj m’mue,gdunbfmmiclamcblmnmmetbvl estdry esgﬂ@lmxylamemeaﬂforﬁ@ B-

e, i.de. ma [i ¢ ds
hyar S4BT e kS R P TRy A REhBR R,
camphﬁﬂﬁlfoﬁ&%ghﬂﬁﬂic; thidcyhties @taglatariarpynizioasi $iphdsphhte3d6 of

n RAGE ( a sequence .at t. . 90%
chlorp OB B0 oA B LeASP B Co § 981, GRRUFALS:
acidswhere Q@4 cyclizes to form pE or a sequence at | east

90% i dentical thereto(SEQ 1D NGO, 49), corresponding to
t Hehapmaeeiically poeentable prganicdssFine R mirimetpirsmen
dleth&iaﬁi’iﬁé N, &B@nﬁi@ﬁ%&:ﬁ@fﬁmnﬁ 61 dprScatitd, GheRRSt r uct
conprisi ng or fragnent t her eof may
dibengjytepainef diethane , @Bivtangdiraee, meglening @Y-sgthylglucamine),

procaine, cyclic amines, quaternary ammonium cations, arginine, betaine, caffeine,

clemizole, 2-ethyiaminoethanol, 2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanediamine, butylamine, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethylpiperidine, ethylglucamine, glucamine, glucosamine, histidine, hydrabamine,
imidazole, isopropylamine, methylglucamine, morpholine, piperazine, pyridine,
pyridoxine, neodymium, piperidine, polyamine resins, procaine, purines,
theobromine, triethylamine, tripropylamine, triethanolamine, tromethamine,
methylamine, taurine, cholate, 6-amino-2-methyl-2-heptanol, 2-amino-2-methyl-1,3-

propanediol, 2-amino-2-methyl-1-propanol, aliphatic mono- and dicarboxylic acids,
71
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I n anot her enbodi ment, nucleic acid construct
conprising SEQ ID NO 55 nay encode for a three domain
WORR@BE 180381 on protein, where silent base changeBCT/U8200T1€10125
codons that encode for proline (CCGto CCC) and
glycine (GGTI to G35 at the Cterm nus of the sequence
are entered to renove a cryptic RNA splice site near
the term nal codon (i.e., nucleotides 1030-1035 of SEQ
IDNO 3 1 are nodfied to generate SEQ ID NO 55). A
r
phenylebl 8 HOTRI hidd B Ackl ARTRC T, SRARISRIL, alipheti
and atdmail,c slulﬁ)h&chcﬁ(ts staoiRAGE, ti‘innmrﬂmjgirwm iphedplepelohexidamine, 2-

ex I for |nterdona|n i nker
'mﬂ’ﬁ\?‘ngﬁ?en)ﬁmaggsuggﬂnhc ac% bds(gg‘g@? (55 31 e naturally
tns(hf&‘ﬁﬁﬁlhéﬁ@l)hfdﬂ&lﬁ‘ie; Nq2\éodm’fﬁd@)-2-laﬁnﬂcretbmb@difmﬁa tacidf, h@-
i nk correspondin
piperaginciacthuiulionio aw‘s?’d?fmlpbﬂllil%ﬁg}wﬁl paagsuq?%g P?lﬁkb?
bxs[trﬁgaefy SERhUAF)Re ﬁs]ﬁfr@ydrﬁgm@&phmmm Shiedsc adid, 4-

nat ur al GE sequence. For exanple, an |nterdorm| n

(2-hyﬂrqam(eﬁhy89mrazsrrmyeél@eaéwa&nm% %H?dsyd(%gll 1-3, 1-5,
bxs(h§’c¥r égé@t%ﬁ%%&l)&&n?ﬂ%ﬁ%geﬁlfgﬁk RSN ﬁm@ﬂﬂyﬁew&ﬁﬁs@m

used. TRAus, in
aminegthagswifortic acllde41(Ntmpum¢hnﬁ)blutaaﬂe@ﬂfm¢rp¢lds%f§N%@ﬂ[b

7 | | -1 ength
hyare SR L Bl SRt pr S5l ' €TS)
[tﬁs(ley(hummethjmmﬁthydnrnﬁnp]-amrnmsmhﬂ@ﬁé acixh &i(®her end of

the.| i.nk nbodi
hydrg i PR R P R K pihaR TR S R Daghie-
R R N Whﬁf’%"”ﬂﬁ””w 6 23 For th

entl ca r A or e
piperpgApgprepangsHEpHC ame»%siz }’Pfg’i?xé(ﬁ )EEYé?“}f ﬁ‘giﬁi de
hydr&@qﬂ@%epe&&ﬁe-m(mhﬁheédlmnm@g I\B?&H}s@fydi'd'i@rrgthyl)methyl]

domai'n. In_an enbodi nent, the |linker may conprise SEQ
3-amirpppgpangsut fopsy %%@d‘&ﬁm(Hgydf@ymﬁtmd)ra%ﬁhak4mngbma@¢sulf°mc
acid, fNrJ 1I gﬁﬂﬁ&g &gt | 8;1 a.eru%( thm&xﬁﬂmde%f&nc acid, GZE-

portions of "t he natural
(cyclelmmmp)dﬁmneeudéomt eqxda3-K¢M¢ké1exykanpn¢)32fhgdwel-al

ovdats Bt i et BB P 5
acetaﬁldo)imﬂ@ﬂmbﬁc odid SEQ:icdHeRylagAnodpl- bbtanasﬂtbmd adidf Nn g
is s e ey iR 2 i egro BlnpP . DR geciol
and tR3RRQamBENt , a RAGE interdomain |inker may conprise SEQ
V=R AR T RN A G N
empl6 § THEHEFrollkA! Thes, administration of the RAGE fusion protein of the
present invention may employ intraperitoneal (IP) injection. Alternatively, the RAGE
fusion protein may be administered orally, intranasally, or as an aerosol. In another
embodiment, administration is intravenous (IV). The RAGE fusion protein may also
be injected subcutanecusly. In another embodiment, administration of the RAGE
fusion protein is intra-arterial. In another embodiment, administration is sublingual.
Also, administration may employ a time—reléase capsule. For example, subcutaneous
administration may be useful to treat chronic disorders when the self-administration is

desirable.
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at least 70% 75% 80% 85% 90% 95% 96% 97% 98%
or 99% identical to SEQID NGO 22 or SEQID NO 24. O
wa@poornswpdomai n | i nker may conpri se SEQ DD NO PAHPS2007/010125

corresponding to RAGE am no acids 318-342. In

al ternate enbodi nents, the |inker may conprise a

sequence that is at |least 70% 75% 80% 85% 90%

95% 96% 97% 98% or 99%identical to SEQ ID NGO 44.

Phar maceutical I'y acceptable carriers may conprise any

0 an

Ol b4 3064 B BLAIBGE iR, AnERAEE 8 ki GRPFIt&hS of the
invenﬁhﬂmcbeumhzadi icadjovar thaypduticar lcombimhtian dhérhpedtidGE

et B B e e B B e
hstng tf drided ddniR el tic agénts %ldmylapee atitigbd th i n
or.m of owder, a |lyophilized or a
Gomb’c“&BP’étW“hdhe IWEEEH%\PWE%% rpegul %tal:srquhe Hwelbténse@@n
suppository, or cream In alternate enbodi nents, the
carrier_my corrprl se a I I, posone,. a m crocapsul e, a
pol ynerthapna i a a2eptis, the term

phar nacguywag %eﬁscei% thﬁIﬁfrﬁ&@ rrn&%ﬁfeaa&gaeﬁoplm
is not limte any of the st andar d

phar maca3tER Precathazeist ed carriers, such as water,
al£0Nol £niRBESP B! ?an gaﬁﬂorﬁﬁ*cﬁlp%o%grﬁﬁlbﬁn sugars

(e.g., sucrose or nitol), s ‘'or emul si ons such as
0i3./ watzémtuentab@uteﬁM@ﬁlogexfrtﬁ,gG}ﬂmbu@, Emoreuraei), Azathiopgne,

e e e e e i
pr4ot ei @amtm}kdi?idprvnmlnstmq ‘dinoastineg Etdpositie( Paditaxtlng
retgat | JEgear TR BESiR0 Klad it Fluempide
RACE f UBiolsgiprespeisesmadifictse iterfgoay diterietiking

counterion to forma pharnaceutically acceptable salt.
The ternms "pharmaceutically acceptable salt” refer to

a conpl marGeembbisichEsidRatiohs JFa nRoeEf REE@AaidiPAEhAGs
and one or nore counteri ons; where the counterions are

deri vedAraleesigsh AR UL | cal |y acceptabl e i norganic and

organi gg&%t P gﬂj B bI e

[ ﬁ?gr gaﬁﬁ%ﬁgg S | n%?ﬁ% ant tﬂﬁf %@gti%%%s gl‘L\%re Bﬁmf-erred

rréﬁaﬂrbxe_m,| on@lqltri@_hmle, but are not limted to,

appr Oprbﬁfzﬁiﬁg lfﬁls'eagg-al{d%ldii’?fir’}xlgtf%x’ltirheumatic drugs): Methotrexate,
gold preparations, hydroxychloroquine, sulfasalazine

4. Biologic Response Modifiers, DMARDs: Etanercept, Infliximab

Glucocorticoids, such as beclomethasone, methylprednisolone,

betamethasone, prednisone, dexamethasone, and hydrocortisone

Pharmacologlc classifications of treatment for Diabetes Mellitus

1. Sulfonylureas: Tolbutamide, Tolazamide, Glybunde Glipizide
2 Biguanides: Metformin

3. Miscellaneous oral agents: Acarbose, Troglitazone

4 Insulin
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al kaline earth netal salts and other physiol ogi cal
acceptable netal ions. Salts derived frominorganic
wha®aea3i3pz| ude al um num amoni um cal ci um cobPEt/US2007/010125
ni ckel , nol ybdenum vanadi um nmanganese, chrom um
selenium tin, copper, ferric, ferrous, lithium
magnesi um mangani ¢ salts, nmanganous, potassium
rubi di um sodium and zinc, and in their usual
val ences. Pharmaceutically acceptable acid addition
salts of the RAGE fusion proteins of the present
i nventi on can be prepared fromthe foll ow ng acids,
| Rhbtnchidothgis\tlhdsdfi¢ationsibf atataient frndleheiarelsiRisease

acet am enzoi c, ascor, bi bori pr opi oni c,
gnzm &q’ E IBETIFET {:“T’%:‘gﬂxbom acHRG| eI‘B"'Zlﬁehydrochol ic,
mal oni AntRRQdtRics:et hy | Bdldperitist, ThRHdazieC,
met aphosphoric, succinjc, glycolic, qluconlc | actic
¥

mat i c, Aufideressants: annj Pesipraming, Flppxstine, Trazedens, é’aroxetme
QLUCUr OefoonVRSGIE: T Obhﬁ)an{a'igﬁ% OvalpfRPLARI C,

pyruvi ¢, aspartic, glutamc, benzoic, hydrochl oric,
hydrobrorri C, hydr0| odic, lysine, isocitric,

trre&llé% Eﬂfb%ﬂﬁf‘éﬂt Cthe egﬁpbﬁ’tlo% ffhgth é‘s'en?lﬂtvgﬁt?dﬂ lln g gcr)x?]gf‘ise a

oroti’c, oxa Ic, olelc,
theramtibzdw ¢ffectizramosat oy RAGE Sisiorcprotsin }m ht}fdbmybm math
smgle%frﬁltﬂlﬁlg a?c%do Eolen% lh%ﬁ%ebl 1% ragenqg. #{x ad t10n f%nthe ’agenl{s Lgrekocﬂ)re
describtdahe folldvang theridusio egests trrﬁayrb eCused rmmasmbmatlon with the
zene I.foni.c, pantothenic, naphthal enesul foni.c,
RAGE S ERBRHnOR e RGOSR0 it OB e DRSSl PO 45 .
cyclo§pdriny tdcEolinis, FAgamykid &Rli6theSPKES00 @Eaﬁhﬂmaam@mse&kts

ester, )écl ohexyl am nosul f onj c, dr oxybut yric
gly Onp gmbgdiment.$he Bresent 1y eRton Ieay H&&ﬂ’é By Rrpgide a méthod of

treatll‘E%RWGI’?H{%ﬁﬁ@éﬂ disea%@swﬂnaoﬁéfﬂoﬁ% %Ihfstermg to a subject
i ocyani ¢, oxoglutaric, pyri oxa _phosphat €,
in neastthereop etheorpetisally effeptivaamein, of N-Palé&EWlSIIQn Psprgin ing

combﬂi% 188‘»6’1%* &e&pgut&aéﬁgx&%?&!té& fl?&lgdcﬁ? ﬁd&g{@%ﬁ%ﬁ% é@&l‘l&laﬂng

ases | ncl ude

agentsi,laatlh;elt&hmﬂlm plhht ilkaldldsemt;hieﬂidsy hemaxtieshinkegic response
hl oro ocal di,b Iam

modl@

e RS R PR ErReg ogiiors (o8-
glucotoHiaeids), |sg]fm¢3&meﬁ§)b1g1mim1 ineulisg \ohbligesterhseashibitors,
antlp%ggétzqrsggrrx agim”%?ag{s# gnggct)rlé\fuio ﬂﬁsﬂngﬁaﬂﬁgr ol ne; %ei%%gngessants such as
cyclogpdHit tdtyblaiig) egidnadl and ot BKDYIGHHE aahiABIppressants. In a

et hanedi am ne buhg/l am ne, et hanol am ne
furthegiomhodifaemtatiicmecseRt B RYRTPIOVHISS thphagmerstise emersition

of theeihbé(ﬂtﬁid»‘é‘s%&?oed%ﬁ@@ NuRBer @Jn%%?ﬁé‘bﬁheor b theiapButic
hydr abani ne, im dazole, isopropylam ne

agentprelngied fosniterzsoumensibing o allyilasineagents, agimetapelises, plant
alkaloids, antibiotics, hormones, biologic response modifiers, analgesics, NSAIDs,
DMARDs, biologic response modifiers (e.g.,glucocorticoids), sulfonylureas,
biguanides, insulin, cholinesterase inhibitors, antipsychotics, antidepressants,
anticonvulsants, and immunosuppressants, such as cyclosporin, tacrolimus, rapamycin

and other FK-506 type immunosuppressants.
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pyri doxi ne, neodym um piperidine, polyam ne resins,
procai ne, purines, theobrom ne, triethylam ne,
w0 edopnagsyt am ne, triethanol am ne, tronmetham nePCT/US2007/010125
met hyl am ne, taurine, chol ate,
6- am no- 2- et hyl - 2- hept anol , 2-am no-2-net hyl -1, 3-
propanedi ol , 2-am no-2-nethyl -I-propanol, aliphatic
nono- and di carboxylic acids, phenyl -substituted
al kanoi ¢ aci ds, hydroxy al kanoic acids, aromatic
Lvo qjd ’(Flhﬂh,tﬁf and aromatic sul fonic acids, _
—X—E§¥¥%§giéﬁ¥—%€$t1ne, hydr azi ne, phenyl cycl ohexyl am ne,
21n otiefBimpbdibicnt) thilpaesestihiaion abwipdovides formulations
hi.s(2- oxyet hyl ) am notri.s( _hydroxynet hyl) nmet hane, .
compfiting 5 KA oy prote i gL 4 ralR pH G e mi e fhoy comprise
a lyoﬂ?ﬁlﬁﬁdaﬁiﬂﬁ@icﬂtahﬁb}ﬁéwcfaﬂﬂiaq{ﬂgmmsion protein, and buffer.
3- nor phol i no- 2- hydr oxypr opanesul foni ¢, aci 13- .
bifs PR OF JYRmBRis et ashRe WrddRitholyBPRibRAE RAGE fusion

proteifi fORhBRALAH SO pediesuhi&ition. afisdme%mbodiments, the
(2- hydr oxyet hyl ) pi perazi ne- 1-ethanesul fonic acid, .
lyoproteptant mpy gempyise a nen-reducing sugar. For example, the non-reducing

: I : ) :
s B et i Tl £ ufterg ma
be used '(nthbqudﬂﬁzﬂdd}bGEdhsisulpﬁ'Qmimfomumtioar (40} bt;riniin b@ﬁ)ﬂiments,
the b -%;‘ﬁ%ogé@&;e%&%é'z- hydr oxypr opanesul f oni ¢ aci d,

[ tTHedlfybptaitioed/ RAIGT fusivet frgtedrmag|colnppise pdditisnalf comiponents.

cid, .4-(2- hydr l.) pi per.azi ne- . .

In cedfiip St B B RACOn M BRLIR Gy pa ey farther comprise
at leadt, dhelifS(sirfabiadt, QX chBlapa A&t o @butkiag agdntd T ¥HE ainBodiment,

4- (2- hydroxyet hyl ) - | pi_perazi nepr opanesul foni ¢_aci d,
the repqpsyn\t}_ltsfi ¢ ﬁfa@gg( y&twﬁygp%‘p% fopznzges about 40-100 mg/mL

RAGEYHE8X p8dtBM| doPhRRERZthE @e(%\ieneél abiiases wl $§p0I® ROsH32, 33,
N- trls(hydroxynethylzne hyl 3- 3-am nopr opanesul f oni c
34, 5@03[551}6, 37, or 57; about 2 to about 50 mM histidine; about 60 mM to

aboutgkcsit %M ML MU IRV RS Byt B3 RQREh BB 34H £ BB &F about 6.0

to 6.5\-dr, eixadiphes tiwyleconstijuted Ry<E R o3 protin dor2auigieromapy iopa
certaigse?n;gg dgr?lltergtﬁ gfoggp&sze'agéﬁy tfd-? {)1 %ﬁ?ﬁ%@ﬁ%@%%e&gleﬁr? Bfiprising

yi po roxy-—1-
the sqyuenenasdet faath @ SHQ dD NOs: 32, 33, 34, 56, 35, 36, 37, or 57; about 10

mM EEEHS] Qexyl a0l Lo bf 00ANESYL NS 6Bk ot JH of about

6.0. Or(aN&l dnexttAishE 6] the-FTOAGE Rsiohipittelh ey Be ubtd as further
[tris(hydroxynet hyl)nethyl]glycine,

descrbed Heg@ho- ( hydr oxymet hyl ) -1, 3- propanedi ol , and

t raNRca odifiehl HePréht A eRfiod BsinpUNEE afidsdRAnREPt ei ns
of the present invention nmay enpl oy various routes. .
formulgtien comptising priyeryhized Rﬁ@g asipn pipdeip reqonstiated igfa dijpent,
966 RIAGE Y5iia AR dIRY ' ' Blation i
wherBRTRERAGEYERGL BRIV oA tgHoh I RGO GUEE fokiilation i
withih ¢headmign formeazait d mag/inyl, td ahoub 486 alg/mL. oOraghenconcentrations
of th&RAHY %Lisiclnnpr%pe% rﬂleary be used as described herein.
In other embodiments, the present invention may also comprise methods for
preparing stable reconstituted formulation of a RAGE fusion protein. The

reconstituted formulation may comprise a concentration that is suitable for direct use
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enbodi nent, adm nistration is intravenous (IV). The
RAGE fusion protein may al so be injected
wa@aicas@neousl y. I n anot her enbodi ment, adm ni BCT/E$10071010125
of the RAGE fusion proteinis intra-arterial. In
anot her enbodi ment, adm nistration is sublingual.
Al so, adm nistration may enploy a tine-rel ease
capsul e. For exanple, subcutaneous adm nistration my
- be useful to treat chronic disorders when the
el f.- | :
(o8 IfepssARRhRAIDEIe £y berf S hORAT e Focr L PR
withﬁh@lwenyegﬁntnn may be utilized in adjuvant therapeutic
conhi nat.i on therapeutic treatnments wth.other,kn
C e EaTRneP b ornS: BEFFRG! N AgoRsS ethbrti Bipen Hoppled
mlxtdré sf tlﬁMGEﬁﬂlsidMé}ﬂb&maﬁm @ggfdt@.ﬁait ih Bl RBRILEUCE kg ens S

may be utilized . in conmbination with the RAGE
RAGEJ§$1% PRHteRSORCFRIERTIOR D e Tsponsidntpd dyaplation/is ip pgpse from

aboutFihﬁ\%VfﬁE% At A0kl COL] AN RhcdftdoAs 58 leREBEA Rerein
| ating agents: Cycl ophospham de, nitrosoureas,

maylmmssvd@sépmnbeduhgpmmu n, procarbazine 2. Antibiotics:
BI&QQM %fl B&'&: is%gy bR Y &fé&og stituted RAGE fusion

Ant i met boI t hotT exat e, tara
protefdl foonolatians bf th&zacshmbmvemon eln mmmﬂnﬁet,heand

t ot OXi .
oo 4618 -SURTEH SRTERAGERRL! FogOephis o hiabincin
sugarlasy bdirﬁjzﬂ&ie sd:'zroddp rmmmasl of arbalbfee NAlsQri v axddéty d buffers may

ve usii ) e SyapniR LA reom Bt B iSioBndf g e ments,
thebﬁff@&ﬁhfrb&ﬁbhgmﬁlsﬁﬂmbreat ment for Rheunmatoid Arthritis

1. Anal gesj] cs: irin 2. NSATDs ([Ngnsteroi dal
anfhe fepensiigd M‘EE ey protein 69@@%10%&9@%56 additional

comaaheﬂnef &08& ta3n e%aa%erﬁgtﬁeeﬁ%mw%meﬁmmﬁw%w

drugs): Methotrexate, repar ations,

fmhmmqse lat tragigenend a %m?am@blaﬁwh@ng agetgiraddkins egeis dn
one e%%u 'C OI%O rttsl e C?P%ﬁgﬁ gc?] F 51 réx% eléfé gé]rgﬁﬁatxon comprises about

40-10temigyrh b RAKGES0bion qaxotbmtc'@nmrfsﬁmhe sequendea as setdorth in SEQ ID

Nos LT BB Poris o O Hachen” P oAb oDe NERM g about

60 mM to about 65 mM sucrose; about 0.001% to about 0.05% Tween 80; and a pH
of about 6.0 to 6.5. For example, the reconstituted RAGE fusion protein formulation

may, in certain embodiments, comprise about 40-50 mg/mL RAGE fusion protein,

comprising the sequence as set forth in SEQ ID NOs: 32, 33, 34, 56, 35, 36, 37, or 57,
about 10 mM histidine, about 65 mM sucrose, a_bout 0.01 % Tween 80, and at a pH of
about 6.0.

A variety of diluents suitable for pharmaceuticals may be used to reconstitute
the lyophilized RAGE fusion protein. In an embodiment, the lyophilized RAGE
fusion protein is sterile. Also in an embodiment, the diluent is sterile. In one
embodiment, the diluent may comprise water for injection (WFI). Also, in certain
embodiments, the amount of diluent added is based on the therapeutic dosage and the

pharmacokinetic profile of the RAGE fusion protein, as well as the biocompatibility
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1. Sulfonylureas: Tol butam de, Tol azam de, d yburi de,
A ipizide 2. Biguanides: Metformn 3. Mscellaneous
wo@e@b/13gent s: Acar bose, Troglitazone 4. PCT/US2007/010125

I nsul i nPhar macol ogi c cl assifications of treatnent for

Al zheiner's Disease 1. Cholinesterase |nhibitor:

Tacrine, Donepezil 2. Antipsychotics: Hal operidol,

Thi ori dazi ne 3. Antidepressants: Desipram ne,

Fl uoxetine, Trazodone, Paroxetine 4. Anticonvul sants:
of the BRAIRE AL Cacr LB finflsthdd 120 SABRUIEN! el N

conp03| '0NsS "0 resent 1 nvention nay cohprise a
reconstittedforthulatibh ys sbfoméd.i ve anmount of a RAGE fusion

conbi nat i on th a single.or [tiple .
D e S nEREmm R R day ftrids BHblp erhentio agont
that 1§ﬂﬁﬂﬁ1§at&ﬁfcﬁtu@é 111 Qcﬂﬁﬁfdi‘labﬁ(ﬂ)resbﬂptléro{ﬂedwm@ Férexanpld, ig
agents _nmay be used in conmbination with the RAGE fusian

certmareemdﬁgeleﬁ, thp geqonadRird RAGENUSIGR.PORIAATERYoBSRRN PEbIL

less tﬁapfbw%somgé ARR 1% or [LACHRN B YecdARANNS] Mrd Yhe Qb dTat 40
06  type i nmunosuppressants. |In one enbodi nent, the

degremé@ehgfaﬂ?}ventl on may therefore prow de a method of
b) g RASE (156h Bt AGindbAEASESn of %ewﬂigqp&pfa%heuwon

a nlsterln to a“su ect In nee her eo
ina Chhema[ie geitaial elnybceﬁmenus; iges thamaboutd0%, Gt 6%, onabout 4%,

or abgutlog"/e Odbpug P Ql%uq gl °/WM' ﬁlxe ]ﬂ? E%H&:h gr(%g%gi% ?)ﬁegsent as an

group consisting o
aggre@gmnhshe RAIGErﬁlmobndt@n,formtdatioral kal oi ds, anti biotics,

rm nes rﬁﬂ%ﬁé %g%‘;g sdglg 81?03%1 nnullgr{l)%i anér% e%telstalgle ‘for

adm1ﬁisttﬁt§il§tﬁbj’l vaxddudsrbutes uhd an iy regeiasd fobingaiaundrd @ thd RAGE-N,

medlatﬁ l l nﬁcfetégi‘ gﬁ;ggelstn Zi&bée%tg%pmsé Elgtregonstxtuted RAGE fusion

protei TOHRORHIBA L SF A & for Bt (st efGhPSRAGHY) intr Sk i@driedl or
rapanmyci n_and other FK-506 type inmunosuppressants. In

subcytanepus ReMIRAEYNmetthe formulaiastet subis@nt i on provi des
t g, Sy ELEah eﬁma;eﬁﬁéﬁtg W fesddtGnl YRR h & cdifprise a

descrl above, further conprising one or nore
stable mpaepeutedtfoagelntlen sedneusleg af%ﬁﬁtﬂiémg ipoeisinciprastosIceRtption

of at g?aﬁg 1 dgzi\ﬁézgltngr qu&tt §0 {?L”‘S} thlglﬁtggﬁ?%/%ff‘ thxd a diluent, where

antibrotics, r nones I C response
the revodititudSormulalige has:beenl‘;lﬁé;b@sd frBMﬂRD&phﬂlz@tl unglxtnre of the

ponse difje g cort
RacEFRgRroREaed Ehpeifiedan” HRBERH St deRACE
fusionphoteint wrﬁentadttdrnaym mcbﬁmtutan&“mhenamsmaysw at least 100
mg/mL, or at least 200 mg/mL, or at least 400 mg/mL. In yet alternate embodiments,

the RAGE fusion protein concentration in the reconstituted formulation is in an
amount within the range of about 0.5 mg/mL to about 400 mg/mL, or about 1 mg/mL
to about 200 mg/mL, or about 40 mg/mL to about 400 mg/mL., about 40 to 100
mg/mL, or about 40-50 mg/mL. The formulation may also comprise a buffer.

In yet other embodiments, the present invention may comprise articles of
manufacture that include RAGE fusion proteins. For example, in certain
embodiments, the article of manufacture may comprise a container which holds a
lyophylized RAGE fusion protein, and instructions for reconstituting the lyophilized

formulation with a diluent. In certain embodiments, the articles of manufacture may
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anti convul sants, and i mmunosuppressants, such as

cycl osporin, tacrolinus, rapanycin and ot her FK-506
WO g@e/18a3nunosuppr essant s. Lyophi | i zed For nul at i BeIEUS2007/010125

ot her enbodi nents, the present invention also provides

formul ati ons conprising a RAGE fusion protein.

Enbodi nents of the fornulations may conprise a

| yophilized m xture of a |yoprotectant, a RAGE fusion

protein, and buffer. A variety of |yoprotectants may

b ' I f i .
comls SPGB a0 BB mixre o

lyoprelﬁbtadt' ARAGE fukien pyatping hed baffér. MEhe articlpraf seammfacture may

atso QRS SIS SRR ook XA e MO LESME 06,

dilueddl SO, a variety of buffers nay be used in the

| yophilized RAGE fusion ﬁ)rotel n fornul ati_on.
c e VatiFry Oh by aferiats Mapde Biaddp %Web%ﬁﬁ.fﬁsa@ufacwre of the

preseﬁa mvbstide- InEB&el e)‘lm&ﬂnbﬁt@ AhBAFprbidetaRNmBY bRIpPis8 B Yion-
onpri se a di tional conponents In certaln
reducmmmanemzsexanme riacEon-trdusingpugarinay torptibasiwasamy

mannﬁt# él b‘:ﬁrehgﬂg@r)\ﬁg Q(Iaxlx%g%tfbgﬁgrs% fbé#gécd‘%ﬁttﬁ@f ogglhzed

at'ing agent or hone enb
RAGEHesion gpmtsml founwanmeﬁl éctrsam) nmbodmnmmts oy baffertthay comprise
hlstldcorrprl ses about 40-100 ng/nL RAGE fusion protein
cofrpri sing the sequence as set forth in SEQ | DNCs: 32,

3 3rhe3RAGBofusivh, pro@in ﬁ)ﬁnudzrudﬁhf thdbatitle? offlhdndfadbmetof Bt
i stidine;

bout 65 n
presel N ERPTIB LY Lo B P I oNE S FRORTIE O AL SrpRo gments, the

lypophidigAéd FOAGE!fsibn ?rotEﬁ’I foermangibs mdymmﬁmgdﬁtqehs%&of a
fusion protein formul ation may, in certain

surfagiplo dichelatiag agitpr pouliang ageni( Inseneembedipsentof thejasticles of
mamﬂﬁc%u%' thﬁ@%‘il%éxﬁ Iuwenhhﬁ m%e&ﬁ,uaﬁm%eiccémﬂgkd t’ﬂe §§Qulc@ons

7; about

PrOVIﬁi’Q&tﬁl@lRﬁ@E Aisinn pl@gmm@udawommw ab°‘@14%113@/é@®/n§@
R s o oy BdoaBo 1 AFRF BB B8 Mo 8133,

34, 5063% BiobEY onsi7 ealmut Rmbh® aéwbbﬁiﬁ) M thjstidires; pbested(t mM to

abouécw §$<%8§: O 9%ts(ﬁ€?ﬁ£r ecg&@ (ﬁ#{tg %gegr ; lg%s]ia%?{ of about 6.0

to 6.5. ER@NShiniply, etk xreaoxastdmba MGE\mﬁm protéinofidatibnl siaylin

ro teln concentratl eco ted formul ati an.
Ceﬂaio Wlﬁntﬁh‘é)f?%}?@ea ﬁﬁ’ 35 "‘i—nﬁ%ﬂjﬂ“{ gﬁl%%‘&’fe‘a germprsing
the sétileiide as@et fRHHRISEQIDANOE23, 3353056t B, FRAGE, 64157;@Bout 10

rotein may be used as descri bed herein.
mM histidine; about 65 mM sucrose; about 0.01 % Tween 80; and at a pH of about

6.0. Or other concentrations of the RAGE fusion protein may be used as described
herein.

A variety of diluents suitable for pharmaceuticals may be provided for
reconstituting the lyophilized RAGE fusion protein. In an embodiment, the _
lyophilized formulation is sterile. Alternatively or additionally, the diluent may be
sterile. In one embodiment, the diluent may comprise water for injection (WEFT).
Thus, the article of manufacture may further comprise a second container which holds
a diluent for reconstituting the lyophilized formulation, wherein the diluent is water

for injection (WFI). In an embodiment, the reconstituted formulation is isotonic.
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In other enbodi nents, the present invention may al so
conprise nethods for preparing stable reconstituted

wo osomaB@o: on of a RAGE fusion protein. The PCT/US2007/010125
reconstituted formulati on may conprise a concentration
that is suitable for direct use(e.g., direct
admnistration to a subject) or that nay be further
diluted and/or mxed with a delivery agent. In certain
enbodi nents, the nmethod may conprise reconstituting a

| yaphi.lized m xture qf .1he RA I 0 t.ein _and

| 5 sttt dif et th frrSit ot iR e AR e
therag¥udit @bﬂag’e@m@&lﬁli pmdxﬁaokiﬁeﬂi&]p?dﬁ@ ongk gtmﬁﬁzfugion Iji}ﬂd)tatri, as

IS In a range.from ahout gy t o .about . nal.
well ggythe BioremPARMLEHS  iF feIaLOn R ST EP S é&ﬂlﬁ%r%e In
alternH@EENBSiMERC HdIBsneI0as Bre Mr YetohSinitiRs tHey9BpKIlieed ant s

maybe used in the reconstituted RAGE fusion protein
formylefionscats torhave tha seaceiteations as dessnibed hereph Eerfxample, in

certaiﬁ RAUTRBLS the D@ ke ?&%&o&ﬁhﬁﬁ@rfﬁé kydphilized

on-reduci ng sugar. For exanple, the non-Teducin
formuatger surinthatchp RIAGGE fupioroprteingan¢ansiationin thegregnsiitited

- ri S '
o106 1550 P, o
;:]_éﬂ:@]iéﬁ(ﬁhﬁx_sllhﬁmmutem fdtri.m:aldj)iqsgfmo\ggaufy ag prrrh«sle tof .manufacture
i sti.dine. e recansti usi.on_ prot ek.n.
may qasmmies SEe Digyons rees e BT SR i p dtific or as a
prescfﬁiﬁfibﬂ lkr[bdﬁﬂﬁ’@ dF cﬁfEE;ibﬁxpld, e c&@ﬁE_efrﬂbﬁHﬁﬁEl:rM , @tr}&inrrecor;stituted
ormul ation may further coppr at | east one of. .
accorg g REPEEIEI ATV o BACE PSR g B oI s
than PO, SFROPIHAR B, §NBss tBEQNSS idbsdRpbSMKHattdrdrR v ddkaiteon

foriul ati on conprises about 40-100 ng/nL RAGE fusion
degress Gleatigrademprios irRARE Bistpnaneteinpiorgwiatiogpay b sighlg yngn

. 4, . . - 1-00 g
ool et mSFraf s, Bl pshAE, g
5%, auaboot4%, abghaut 3% 0t ebows 28b.ourtabouBofikeRAGHE fugien protein

oS0 0 S AR lcors 1

ei n 1N certain
enhizdj inbserain e@onbgplimestsabyban rebdnStuted/actorix@of the imstructions

prov iR PSS A s SR Bhua' B b,
admiRistrhiich B vaAb@onfth anllas icreqbiced Al atehtrlerd bf theTRAGE-30,
ent

medig%gtdg;ﬂrgerfq?rig%];pg? gﬁ:ﬁ:@gp}qbg%g 5 Ielt gt}%};—gcgcgr{sgtuteé RAGE fusion
proteif fliAtiontiS sttt ¥RRbidakZad SFAGRaTensL9InRstrRbikal, 0t
suchtgn eeorlrlt;oa(cjluirﬁigitfréticgnhgf tlh)e/ %gr%dlgt%gndtoaﬁggubj ect.

In certain embodiments of the formulations, articles of manufacture, and
methods of making formulations comprising a RAGE fusion protein, the RAGE
fusion protein concentration in the reconstituted formulation may be at least 10
mg/mL, or at least 20 mg/mL, or at least 50 mg/mL. In alternate embodiments, the'
RAGE fusion protein concentration in the reconstituted formulation may be at least
100 mg/mL, or 200 mg/mL, or 400 mg/mL. For example, in alternate embodiments,
the RAGE fusion protein concentration in the reconstituted formulation is at least -
about 0.5 to 400 mg/mL, or about 1 to 200 mg/mL, 40 to 400 mg/mL, 50 to 400

mg/mL, 40 to 100 mg/mL, 50 to 100 mg/mL, or about 40-50 mg/mL. For example, in
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fusion protein is sterile. Also in an enbodi nent, the

diluent is sterile. In one enbodinent, the diluent may
w@opnsse2 wat er for injection (Wl ). Al so, in BPEr/USI0N7/010125

enbodi nents, the anount of diluent added is based on

the therapeuti c dosage and the pharmacokinetic profile

of the RACE fusion protein, as well as the

bi oconpati bilityof the formulation and carrier being

adm ni stered. In an enbodi ment, the reconstituted

one er}ngédr}r}uﬂe%% tﬁ)@RA%}E AR r8tem 1@ %95@?5 { ldsihg,rfo lﬂgﬁ&pas a sterile

ion may conp Ise a sta erape i'C agent
aqueotif slutisn having Iaaﬂémaf omgesfommbaut b iOrtb @about @S ahé comprising

srom i3 imBAnE o e b ieef b RSB Ggon efSfy Bodiabont
millich616Me oue NOOBMIIENSboRhibtatise bhTer, H0% awut OEESmEhAD t&

o o Sk St B ASESRPSEn RS

mnmﬁ&wyf ALhD8sRYd B8mSitaht 6.0t mmuhsfass s hbdudtli Philliaddar of
luent. In certain enbodi ments, |ess than about 10%,

dlSOdeWAdQ%dfﬁ? about 4% or about 3% or about 2% or
a i
5 284} of e Untiolfin EiTHoccliBt A el Bel BoPLERRTHAGE filion
proteingn dins farmuaibnRAGEh e presenhi nwpm:@m nThes, derl eachoh tlrnakyomlhzed

formuftfh 0k oh Mo RUT ST A th ARy BH oSk BHSmb A S AT

require ment. of Iate
lyophdizedrfoanemxond or meonsahnecblmpﬂllmdtfmnulhmonse oothstarticleedf

manuFA %F c%ﬁalé)%gf eﬁfl",e;é e IX%%WH ﬁ]ltg)g%lg?atft%lf{%t aﬁm recf:onstlglted
lyophﬂiﬂg:dl.tbﬁﬁﬁmtiﬁnﬁdﬂﬂhﬁ ipBdseat inoentivh, tHeeR AGBidsRin pirntefuonay
subj ect. For, exa ert ai nts, the
comppiFR8 SFRUSG AR T iRy RO g iEF 28 e BETh 7 ut e
lmm@ggm%ﬁhlﬁwgfmél SI ng a RAGE fu3| on protein in a
concentration of at least 10 ng/ni, or at least_ 20

o, embodimangsafithe B AR fisiehBrosein mayerampriest RAGHE:
f f a
polypfE i) ik BoRlppla B F e R PRI e
immdn;bgkﬂb(uﬁecll‘ arportiomofd Ce? dameirepfrovimmnneglobtlo sydgscribed

r 7 0 S RRE S R AR 7 BOR L R
interdopdaih Jinker laikddaa atR AGH m‘gﬁmiugldbnlmeionadm euﬂaﬂmt the C-

e SSRGS S AR i
aminé B@ldro’cmﬁ@nﬂérdabﬁﬁt lifkeb, aﬁﬁ/tﬁé- Gtenamw bmdiDadi@ofithe RAGE
intercg)gbq] llg-;lggll {%)/1 l? gg]g%ﬂ t%?fg gg emgla ramzilrkl)oo ilijéld o an%llypep 188
comprising a Cy2 domain of an immunoglobulin, or a portion thereof. For example,
certain embodiments of the fusion protein may comprise a first RAGE
immunoglobulin domain and a first RAGE interdomain linker linked to a second
RAGE immunoglobulin domain and a second RAGE interdomain linker, such that the
N-terminal amino acid of the first interdomain linker is linked to the C-terminal
amino acid of the first RAGE immunoglobulin domain, the N-terminal amino acid of
the second RAGE immunoglobulin domain is linked to C-terminal amino acid of the
first interdomain linker, the N-terminal amino acid of the second interdomain linker is

linked to C-terminal amino acid of the second RAGE immunoglobulin domain, and
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ng/ m., or about 40-50 ng/nlL. The fornulation may al so
conprise a buffer. In yet other enbodi nents, the
w@e@3asi302 nventi on may conprise articles of napCf/as1007/¢10125
that include RAGE fusion proteins. For exanple, in
certain enbodi nents, the article of manufacture may
conprise a contai ner which holds a | yophylized RAGE
fusion protein, and instructions for reconstituting
the lyophilized fornmulation with a diluent. In certain
nbodi.nent s, I C
the C-S%%% gﬂqaé?mvmac ‘l%g%t%[% ?A%ﬁ?gfo%@{&%oﬁﬁ%g@@% cﬁ%{l& Ti5Kkéa
to thel Nm@’tmhalzaidmm acidisfthe £,12 ilmyramogioboliamiomain EEAGEoftmml afra
rotel and buf . The article of manufacture may

Cu2 ?’F‘@‘H"ﬁ@ﬁ‘b‘&t. ons for reconstituting the

I mlakbmpm i SltaFAtaeindBdithdrls, af thd RAGE ﬁ&dofﬁlbﬂo%ily thé
| yoprotectants may, he used in the articles

RAGHpRbsptide BayreopyBisg thesanino;agidsseapsree qsrﬁegm in SEQ ID

NO: RIYBPdisBRRe af REst AOPIRhES Qﬁl:tre@?ér SRS BcAl sequence as set
nonredu0|ng sugar. For exanpl e, f he non-reducin ar

Su
forth a§EQIRPINDS &7s ot erspendeeaidgasbl0%e7 S o 0%, 8%, SAVs §57m
96%, 9% b4, Y5, Yr 9O f@acﬂ%&s 48 %ﬁae& s L}Pﬁté &fn}g&dmeﬁﬁdm%@
on protein tornul at1on. fain e I'ment s
fusion pmtéinmhar corayrissothp aingm idid s¢qnenee asTéet fOWIGH dtUsaspone of
s B 6k 3096 300, 15 3 bt sl IR0 Brc o,
85%, ©0by OIS%H%%,I V%6934, ax %&bmﬁnﬂmittheretdﬁ é'dryegammbld, irz esitain

GE fusion rot t|on rthe iSe
embogfingrgs, & eegiiatisa: oot ool SR mRRE S, ot Bhita3s,
36, 3R Wrk7ngnggbet thd Isbms@neerbﬁSEqpm NGs: BDe3 R3] 66,635, 86, 37, or

manuf acfure of g}e present invention, upon
57 withqyh the ¢rteimnigal WeW6r ding to the instructions provided,
the RAGE fusion protein formulation conprises about
40 100 ng/rrL RAGE fusi on rote| n conprising the
adonyof LyephilizedFormudationsp NOs: 32, 33, 34, 56,

3 Fin aﬁgths Zmbeﬁnégnt tﬁ%fé{sg&aﬂ%%{tﬁggg%{de§g eYOPh-blzed

hi'st1di ne; about 6! i v suct
formaexL, % lyoplitioed fmmﬁmmomnu@dcfoanplmom aald o thedOfor
prepatrﬁxo%tﬁere':?r exanpl e, the reconstituted RAGE fusion
otel'n Tormul ation may, in certain enbodi nents,
c ohﬁen mepabtioh ofi6) Rﬂ(GEtg“Asndm ﬁﬂt&nfotﬁ aitefesmsodeebm\bed above, a

"pre Qgg“ Sfli g%mng%tlg’rg' nﬁe’ep 2 }183 'éhﬁr %&o%@ﬁ% ftl}%n protein

presehit @itthe pf@lyo@h?wed @&Tﬁﬁ%tﬁdiﬁh@fs Be rc}laféﬁlrﬁneﬂ th&nQ/QHmeébtﬁﬁ the
. at H o ut. 6.0.. O. other_conce ation
dosiz o ebhg, PonHeCs OF et iEiAisn Sloolh SLonBetpiaadhe smount

of fusion protein in the pre-lyophilized formulation may be greater than 1 mg/mL.

Also in certain embodiments, the amount of fusion protein in the pre-lyophilized
formulation may be less than about 5 mg/mL, 10 mg/mL, 50 mg/mL, 100 mg/mL, or
200 mg/mL.

In a further embodiment, the pre-lyophilized formulation may be a pH-
buffered solution at a pH from about 4-8. In another embodiment, the pre-
lyophilized formulation may be a pH-buffered solution at a pH from about 5-7. In
another embodiment, the pre- lyophilized formulation may be a pH-buffered solution

at a pH of less than 6.7. In another embodiment, the pre-lyophilized formulation may
81



10

15

20

25

30

herein. A variety of diluents suitable for
phar maceuticals may be provided for reconstituting the
wo yphsd3dzed RAGE fusion protein. In an enbodi PERUS200TI€10125
| yophilized formulation is sterile. Alternatively or
additionally, the diluent may be sterile. In one
enbodi nent, the diluent may conprise water for
injection (WFl). Thus, the article of manufacture may
further conprise a second cont ai ner which holds a
bea p?f {)Nﬁ%}te%l s8fut15§%g$ It%l])oﬁg6 PE gﬁrﬂe J}é(é)lu%ﬁgi include histidine,
phospihaqee’d:‘tls mntr@thﬁ!—'é.@ccnﬂate mql cﬁhdzrcm‘gmn ticids he dcmﬂmd ihletem ethe

vuttof B BIAR 0 b RRGFIGn S o BaBCIP ecied ME0koue so
mM, Mmrmbuhﬂ ZmM&agBoﬁrﬂlb hiVE op ek tieacdtione | 5 enI; of frbm about 3

GE |
mM tg ?B%@ﬁé “3%1? z Pr{& ‘fr#%amf%ﬁpé;e? @#f%rr?dldctgmf Apsireddsqtppicity

of theXSFhMaBbL (£8. of‘tﬁe addofiftiatcd BRI In ahlnbodiment, the
instructions are for reconstituting the Iyophlllzed

buffer ishigtidiag. on so as to have the concentrations as
d Q%‘érly&ﬁgt&%?hﬁ HeHddeX ﬁﬁ@n’e%re-'lﬁ) GliAAl fBrxﬁHf‘AFigh MRS »
the instructions are for reconstltutlng
emboflipopiti the hawprofestahtadnprisss g fugdratn @h@thmmbbdm@h the
5o FEE RSSO LR FRGG0RL: S Rl 21
lyoprotgétaht co“r'iqmdaﬁ\% ﬂmsradnoxpgshgmuﬁmsem Oa themoprredudng sugar

th t | { L
e L A e R Sy
amoufit 6fllySpiotectént dn ﬂ{eq&eﬂy@}ummdhﬁlaﬁen 1§ge5neﬁ<leymich thé.tﬁupon

certain enbo when onstitu accordln
recongtifutipp,dhe E@Pfta}sf avsmﬂagawﬁ?ﬁésm ?ﬁ@wﬁr al&r’& mr‘f’ay
recon@%tﬁte@' fbﬁnhl@tﬁénhﬁl@"hlg@% siifableS §6t dxl léllf/ﬁor&hldtl%ﬁ§ férhan
3% deconposi tion after one week at 40 d % ees
peripleaplnagenieral admngastr%twa Amedifign, ha apopnbehlypsraieqtantishpuld
, )
not bERY 1ot Au e BORCEARAD Sl ket fHafloh chil 2R beglefarion of
the pi$¥gin occub opon lb@dphdrzaabmuin dtgrnate cabodimays, aprunapenptables
h f 4o r
amoufl of (Mer{iafion ) BOVRERIALE o0k BH308 of gl of T TEABES
fusmn prctta'nns presatti amtaggraga&nn laefonnsllahbmt Ach mumlﬂ-ymglgeoof
structi.ons. provi he.reconstituted RA
1Y°Pr?i?§¥38 C?JPS?‘E?‘PPW T hE P ﬁ’8ﬂh g familationpay gS Iles(s;t:han about
400 nliT TRiasbthet EBolimen) the b@lgé@iﬂﬂﬁﬁ)raﬂ&dtaﬁﬁcdr&eﬁ&ﬁ&liﬂ idhe pre-
for t reat nt o%ﬁt he RAGEnedi at ed di sorder i nter est

tyophyfizeddorangt hibap gboyt1O0ai nialterate e#_mr

ran ge%ﬂ&@ﬁr@té‘c%%b@eh&ﬁtxé@ inStb tp?éli}%pﬁﬂfzeétfohﬁlﬂﬁﬁo@ﬁﬁy Qﬁerefore
i ntravenous, intraperitoneal,

range from about 0.5 mM to 400 mM, or from about 2 mM to 200 mM or from about

30 mM to about 150 mM, or from about 60-65 mM. Also, in some embodiments, the

lyprotectant is added in an amount to render the reconstituted formulation isotonic.

The ratio of RAGE fusion protein to lyoprotectant in the pre-lyophilized
formulation is selected for each RAGE fusion protein and lyoprotectant combination.
In an embodiment of an isotonic reconstituted formulation with a high RAGE fusion
protein concentration (e.g., greater than or equal to about 50 mg/mL), the molar ratio

of lyoprotectant to RAGE fusion protein may be from about 50 to about 1500 moles
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subcut aneous adm nistration of the fornmulation to the
subject. In certain enbodi nents of the fornul ati ons,
wa@edo7abms2 of manufacture, and net hods of maki NBCT/US2007/010125
formul ati ons conprising a RAGE fusion protein, the
RACE fusion protein concentration in the reconstituted
formul ation may be at least 10 ng/ni, or at |east 20
ng/ m., or at least 50 ng/nlL. In alternate enbodi nents,
the RAGE fusion protein concentration in the
I y
1yopr5t%&%§tto | 1)% &%@%Wﬂ{e@ﬁ é@ﬁﬁ i Ixrg]xgrgr ?%{r rﬁ%‘ltar ratio
of ly@mdixectamemtEGAGErfasﬂaA(ﬁ)tku&mayl bp foreabout d 50 émabaiti 1000 nmles

t he recon f or nul at S ast out .0.5.to
of ycpgiefiito | bteision POt aanniier Fhoaiie: A58 Ham b Ot
lyoprbRctaft %QQA(EE’/ fitbion4foteth HA9 bﬁg’l‘dﬂfq— ab&f) 1650 td @BoweB00Lmoles of

about 40-50 /.. For exanp g, i none etg:oodl nment, the
Iyoprpggesant {9} @ﬁk{ﬁe@ faston Brahi $06 FERAPlS, MepOTAREF IRy b
sultalﬂé whed BE 1 protdeaHsissAUdilicaicing b, shchHslshaloss, aRt8Rse

fromabout™ 5.0 to about 6.5 and conprising from "about

or mapnifgl.m_ t o about 200 ng/m of RAGE fusion protein,
gy @199 Ergﬁ?@llnén't ??hﬁ':r 1n¢/&1tﬁygoé'gur1f£@aﬂpdﬁ}} H@ﬁ(ﬁfedqg the pre-

hIStI I ne om about 0. t’o abou
lyop}n@zaﬂ_fouﬁulpumysdrltbm@vsb',, of mﬂd@tbm,l tthelmfaﬁamt mmﬂb&radﬂgd to

o ST L 6 SR e o i

surfackiahty dnclode ndmmlofsutfhaaMOdl agpilgsaibates (e PpohgoehatesZ2yor

50) (et R B ahnen e PO Pttt 140 e Bothor

surfattaPdiided zeshch eRanit ﬁidu@éssaggfég(éﬁﬁﬁ bf thetrecbrsyiapbd piotéifl and
formul ati ons, or t he nmet hqods of rraklng t he | yophilized

minipgeseforaaione! paieHates plieiigcoRsiigHiqn. Aiay example, the

surfab@hiMhpbé be%enﬁh tﬁ@ﬁrealrybbﬁihlﬁéd Rfrmiipdéhas ada8hount from about
conprising either t lized fornulations or the

0.001% @ RS5t4-t Eeregxampde Hn |anzeéa>0ﬂunmnv§tqr@ﬂ§ suffactant pRrBRIATes
polyéopﬁ’aﬁg k6.QRe smtgﬁﬁa ' b 1%% érnl‘? Iﬁge aﬂr% d_q%?@r%?%%y f'é)?ftﬁgﬁuon in an

ence derive
amounit lﬁdoadahcmt axomfmm@gs%b of arous 610088kt @12%hasat about 0.01%.

enbo nt s t he
Alte ‘ii)(jo ?%uergctctadae gy be- ﬁeserﬁ E}‘e%r ?na&faﬁoﬁ%y ag g np%ﬁegﬁseaa
final eammtrﬁﬂmgrmgﬁgaidmrmmm mfg/mh to aboutdgabg/imin arrabeut 0.01
ortion domai n of an i mmunogl obulin as .
mg/”gleg‘b?l?%‘éggﬁ‘ég/@ In certain enmbodinents, the RAGE
POlnydeeRin SHib ST BRTETthS BvenfiAGh hixtee &g Wobfdikeint (such
linked. tqQ.a RA {)m’runogl obul in doma& n such 5 hat .t he
as sugyosg Y higiidine) and a bulking agent (e.g. mannitol or glycine) may be used in

the preparation of the pre-lyophilization formulation. The bulking agent may allow

for the production of a uniform lyophilized cake without excessive pockets therein
etc.

Other pharmaceutically acceptable carriers, excipients or stabilizers such as
those described in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed.
(1980) may be included in the pre-lyophilized formulation (and/or the lyophilized
formulation and/or the reconstituted formulation) provided that they do not adversely
affect the desired characteristics of the formulation. Acceptable carriers, excipients or

stabilizers are nontoxic to recipients at the dosages and concentrations employed and
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am no acid of the RAGE i munogl obulin domain is |inked
to the N-termnal am no acid of the interdomain

wo 2ookas030and the C-term nal am no acid of the RAGBHES2007/010125
interdomain linker is directly linked to the
N-term nal amno acid of a polypeptide conprising a
CH2 domai n of an imunogl obulin, or a portion thereof.
For exanple, certain enbodi ments of the fusion protein
may conprise a first RAGE i mmunogl obulin domain and a

motue iR B RO s At SRaCHsedd fFEoaRls fisitaine

ascor‘t]tlb rakﬁrandsmhmhhﬁi cllldfletnli\g a@’nltel fieh 28 EDA anetdl obmblexes (e.g.
| [ st maln is lin dtotheC— m nal
Zn-pryein (P oot D pREEEPIARLS PolkRIeTs THTA GOISHIErS “UOAFHE
form1h§@mh’rtéﬁ6ﬁ3§1ﬂih£@bﬂﬁmﬁ0| d of the second RAGE

i mrunogl obulin donain is linked to CG-term nal am no

adibg FAGE{usien prateinfoapulgtannof the pegsent Ingenyiqnamay alsp
contaﬁrgcﬁﬁuﬁﬁl o@émg AenRRGRRd fdr?ﬁ@ﬁ%@@l’ap 1r1d‘1&11|f1%f1 etng trEHt&H

to Cter am no acid e second
The addmmgn@igirotlgmmma)dmrmlmtemmmatahﬁ erqtﬁmaleamrn@ aci d of

) g : .
comp i HESReAOEATa) B SEQTRLD) A Eado i SR ALR il
protemio rBaich pooteias ptermmtahl}qfremlchﬁcthiahtrhomfn @mounts that are
| obul i n, r,exanple, in alternate enbodi nents,

effe"tb‘fm%ﬁggmsfedg‘i 8§e%rot ein, the RAGE pol ypeptide nay

C Me'RAGEtfusion @srdsteinamhdumaqns of theasesent inbentidn inay BEQerile

I DNQ 10, or equence at t.90%.i dentj cal

for inyPag SRRl R TR THEY B PePORIOBHLEY L thispigh sfsiile
filtratERnbiabldkes, plior &, o ﬁﬂ&uﬁ’ﬁ?%’@hlﬂzﬁﬁ@i ardPécodSbuti&N %o

85X 90° 5% 96% 97% 98% or 99% i denti cal
ithe ReyeT fraan priofeinypRrotsetasd rad Ather oplignaksemponents

are mixXedl tQQetHérOilﬁ' fOriEIN ti 68 Rty Pf&%ﬁh@éﬁ rl(laﬁ? Hﬁf&@%&b@‘z@-cﬁ?ers
set forth in at |east one 0

are a\flablgdor this pposegiuch as Hal159™¢ g %A&Pf G&@@?‘“ ﬂO%bOId'
Heraeﬁxg,oe/ @ni 2 Cagﬁ’y) ?r%e/ﬂe-?lgré?s':gfﬁfé%z&% §912°é%c shgfl by Hezing the

ere
fonmﬂmﬂimdimbsmbseqmnﬂ)e suidiomgdte freasthe ien dantbnmtla tbmpSt‘a@ue
35,..36, .37 r 97 conpr |

NOs. 32,. 33 , .
suita g (SRR SR BeRess E5titon. 4 praflionim bRl 3 By

the euldcticqjoirft or\thé E6llipst fengeri@radab fdnyxaumm Pragiealsy, tienshelf

IlzedFrmJIat onslhaothe e
tomp st AR B REREPOT T ILESES SPEEg o 13 2o (rovidet e
produlcOfditiad fréFen &xrin\gqﬁhhhﬂym&g@ BTl kﬁtdbwpreasure ranging

epionSSgnSL LUt ed, formulation, and methods for Breparation
mTorr and the sample may be lyophilized between about -30 and 25° C. The
formulation, size and type of the container holding the sample (e.g., glass vial) and the
volume of liquid may dictate the time required for drying, which can range from a few
hours to several days (e.g., 40-60 hrs). Freeze-drying conditions can be varied .
depending on the formulation and vial size.

In some instances, it may be desirable to lyophilize the protein formulation in
the container in which reconstitution of the protein is to be carried out in order to

avoid a transfer step. The container in this instance may, for example, bea 2, 3, 5, 10,

20, 50, 100, or 250 cc vial. In an embodiment, the container is any container suitable
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After preparation of a RAGE fusion protein of interest
as descri bed above, a "pre-lyophilized formul ation"
woregoba3@poonduced. The amount of RAGE fusion proPE&I/nsS2007/010125
present in the pre-lyophilized fornulation may be
determ ned taking into account the desired dose
vol unes, node(s) of adm nistration etc. In an
enbodi ment, the anmount of fusion protein in the
pre Iyophilized formul ati on may be greater than 1
cert nt of
to prefges ipcRpd hule sFRpRich, PR b SR ot 1B ER Bhba 0 100
mL. naybe Iess than about 5 ng/nL, 10 ng/ni, 50 ng/ni, 100
ny 200 n.a further odi ment
prées ?ﬁ%‘tﬁﬁ?‘l roRtr i MHPA‘H‘W"W ﬁssurf PPlgfigée Tormutation
in whiéHl thknfdistate conbdt kB0 stk tﬁlmﬁabohﬂsw thtﬁrembodlment the
enbodi nent theagnel ophi li zed formul ati on_nay

moistyrE eRRTEREO& theslyp farmalagionyip dps K abogt ¥%. iTg another
embo@lﬁﬁ&ﬂefhe m%mwntto?%@fﬁphﬂlﬁg@ irhd lﬂﬁﬁ)n i9ldsd |tﬁ’4ri Mdut

a pHbuffered solution at a pH | ess than
1%. 6 7 In anot her enbodi nent, the pre- Iyophl lized
formul ati on maybe a pFLbuffered solution at a pH of
about 6 0. Exenpl ary buffers i ncl ude histidine,
it ti atighe and ot her organl c

p Hdenonatite 5 ! 2 rommnoahy
a"%}fj%lsad%%?ﬁ SRR Jo A aer e S R usion

proteiib@U pdildntidd subject, rtbﬂlyi:bmlizea foivhilati@bmiay bbedthdstitited with a

| th f bout. 3, mM t
ditucipih S A e s Fan COF P AR r aF s aeed
form@REb1 &thboaDiRAfce tian lemghﬁLfcﬁ*g‘l‘Bitaﬁ thai 20 @a@mlOdr gﬂeaer than

reconstituted formnulation) an _enbodi nent , %ﬁg
50 mS”tB‘FIf-’é?T 3bguit &89 mgiml, oh ébcru; ésrwgtlt AR plipgppt Bi§nisgthe

RAG'Ehﬁsﬂ%h bR efeichQh Rk Alcbdituted f&mﬁm{iﬂn&? bl at {dast
rotectant conprlses a sugar. I n anot her
100 gl APaR0 B e o 800 SrmienLa o fsHmPIc Suslieris cradinees.

the 1@&@% fUSIIOH gfnhted'nc Bn'TR Hhe recBfsdn@R rﬁgttrﬁ%%t%}{ ﬁlay be in the

npri ses e non-reduci ng sugar sucros
rangmmﬁ&omcm»ouhg mg/ghito mhgutcﬁﬂmng/mL,rmrfmrn eboutQr mlgl‘mL to about

so0 0 SRSy B S A8 ORISR 35 R4 B o
abouf@%(ﬁ(ﬁﬁ%lgﬂg &J%M@Ftdbgtét Iugg%mma rabbmttzl\flg:r mgmilt, e ﬂ‘oeﬁ abbutri@
g/ LIt 20 S B i Sph ) T 6 Gabets $ERE/ S o from

abouemﬂighﬁu 18 abeutnooahpmis, drtorh abbxmwmg/rﬂa teMRIR A0 mg/mL,
“adm ni strat In additi on, the anpunt of

or frqry ab%tt@cmg)ﬁ@ i 2RA 2R meEils dn P smbadiments. fe RAGE -
fusioﬁgﬁetegpé@@é&mafmqﬁ thfecRafi@da iR ANsH R'EcH 4b6940 98/mL

(0]
to about 100 mg/mL, or about 50 mg/mL. to about 100 mg/mL, or about 40 mg/mL to

about 50 mg/mL. Such RAGE fusion protein concentrations in the reconstituted

5, ‘A

~ formulation are considered to be particularly useful where subcutaneous delivery of

the reconstituted formulation is intended. However, for other routes of
administration, such as intravenous administration, lower concentrations of the
protein in the reconstituted formulation may be desired (for example from about 5-50
mg/mL, or from about 10-40 mg/mL RAGE fusion protein in the reconstituted

formulation). Thus, in some embodiments, the concentration of fusion protein in the
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the protein occurs upon |yophilization. In alternate
enbodi nents, an unacceptabl e anount of aggregati on may
wheoorhase2 20% or 10% or 5% or nore of the RAZE/US®0ODN0125
protein is present as an aggregate in a formul ation.
An exenplary range of |yoprotectant concentration in
the pre-lyophilized formulati on nmay be | ess than about
400 MM I n anot her enbodi nent, the range of
| yoprotectant concentration in the prelyophilized
Lati g . I
recony R, B Rib a3 kAP0 R0k Inah AL bRl oot he
fusion pratdie ip tte- prydpdphilizddofroniatibat i on may therefore range

from about ,0..5 t 00 or from about mv t 0,.200

iR SRR rktaRatBe ARetblonth corsRhaRst tn feltiia e
formufiaki &bisrshidni At Afly Highes tiiah dabiadhaprd-Bophitieed Yoatailgddm For

is added in an, anbunt to render the re clgnst i.tuted .
examplg, g Hipiop RroteicoRpentrating ip the rgcwstmé PryutlafiP gy g

certath @uiBoRRH 64kt BePdbout P-40N8r 216; by nBhirhéZ@at dALEPAlYoPRilized
sel ected for each RAGE fusion protei n and

formulgianst. odie ar sAbodisHARLThE R fisiom Perieis gPReFragipn ip the
recon%ﬁﬁ&m&mﬁﬁﬁgﬂ eyt b ffdut 95%?%{}%9 of%%@r@l%p@ﬂii%ﬁ&

usi on proteln concentration ] at er than.or .
formulgtien. Inoangifisy enbodimeniiwhere e aepbentratigniod RAGE fusion protein

in thohSRLANERLAT b flalials {443k 99 BRI, T eEnldF @R
fusiorh psitein ip tiod wconstibuted fotrdvdaticenis @oéatethan ohequabtcabauattDo
f | t ect GE .fusi { @j be f
me/m (oo PROGF BB botd 85 ERn b L8N Bledih) o oot ant o1
nories dali?zie?mﬂu migﬁ ipti‘oteitnl’btoﬁhﬂgiAtféIo?Gﬂbﬂéﬁ aw&mt adebts aﬂfbequired
ratio o (0] ctan SLon r ern na e
for subcyfang n%g{ﬁ“f"g%ﬁ‘b‘m‘) tgedohweeﬁm&ﬁﬁ? 79 than %lyrﬁqu@bto

1.5 mE)rmh %o%@?e%ﬁﬁn%t@(g%a@éﬁhaf@f eqaR P 60 mich eBR WedBY §otein
may be suitable where the |ypoprotectarit is a .
concepdigtipagi(Ereater tHapar equal %S%@@@Ea &gy, be didialideachieyg imthe

mmutf’gt?dxg%]%%?%@ﬁ{ce%%%gﬁ%n tio'ilQ,ea #f&\éegﬂ Ha&;heagé a tendency to

sur fact may be a to the prelyt
aggregaterdyriaig pyocesging end he¢ame diffionlt inmadigutato(e. g trvenp) and

. fac . | N f i
stritg e ARt R PR Mipef P Y vl p i goctd b
concantratian tod atpsotieinc | Rostex araplep A IRA GBrffigonh ardtsinguahbafilled into

., pol ysorb q. .pol.ysorbates 2Q .or h AJween .
vials 86 Ve OV g el OB DRt BRI e ppptoin s
then ﬁeﬁgﬂstitﬂ'ﬂa& vaffDAl§Hhal0dr V@%ﬁrﬁﬁ(ﬂ/’ DI vaddetast ﬂrésdesmhet@@t BWZFI)

reduces aggregat i t reconstituted protein, an i
than thegriginal gg?% Eot VTP VP paiere i akigherRAGE fusion protein
concdiRfaBBATh tHél le@hstifREd SR, EThis ot RS kalts WRthebe

present in the pre-lyophilized fornmulation in an
conceptggtinn of thmbuffwe and excipients. For subcutaneous administration, the . .

solution is desirably isotonic.

Reconstitution generally takes place at a temperature of about 25° C to ensure
complete hydration, although other temperatures may be employed as desired. The
time required for reconstitution may depend, e.g., on the type of diluent, amount of
excipient(s) and protein. Exemplary diluents include sterile water, bacteriostatic
water for injection (BWFI), a pH buffered solution (e.g. phosphate-buffered saline),

sterile saline solution, Ringer's solution or dextrose solution. In an embodiment, the
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0.001%to 0.5% For exanple, in an enbodi ment where
the surfactant conprises polysorbate 80, the
waon7astent may be present in the pre-|yophiliR€DUS2007/010125

formul ation in an anmount from about 0.005%to 0.05%

or about 0.008%to 0.012% or at about 0.01%

Alternatively, the surfactant may be present in the

formul ation so as to conprise a final concentration

rangi ng from0.001 ng/nL to about 100 ng/nL or about
diluen fprﬂ{]lggé %eec:c]) stﬁg%atfoxjfr?ulggén sulFalb?% gct%% enf(i:)x?agx:q ?tsac h
embodinaitcwhere the ditnesit prhviddds aardomsstibutke& lfdslguﬂgmn sui@ably for

i U S oSt e ooy BB Shaging
contaffR)a presdvativel THeaniuadutpresdrvalivéenployed i’ﬁdyybmiﬁtémﬁﬁéﬁ by

cake t hout excessive pocket therel etc.
assesgAg ﬂl&éﬁtﬁfe%ﬂf‘f %Flvéc’?e%‘ﬁﬁn&’&%n%g%‘ cPapati ’éSE}S Wﬂ‘ihghl; proJpin and

presegagbblefﬁ&(:,:,tecsﬁg as those described in Rem ngton S
har maceutical Sciences 16th edition, Osaol, A Ed.

( ﬂgwymmembodlm@nﬁd@a regpnstitutest formplasion|mayhave less than
f
8,000, f B fodl axah%doae%@% P8 dorsom)egg #af 2,(@3%%%§ gﬁg;ltgi{)o? br

e reconstfituted fornulation) provi
less tlmn 6G{ we fsse thanA0Og ot les$1élau @90 roe dess itheamakiOs of btsp HmngY0

nmul at.i.on. carriers ents_o
partiq TS b BAsf b SRS AT Cufilhsifinty O3 Bhtibr olnger
embogirfdexa@,rme Réooastitared fermphlayenl nﬁlydiane lesd ﬂlamomom @D ddss than
ufferin nts tives; co-solvents;

6,000 1453 IHIRARDD: ickberiby S0BoPHICS Wan 4-00RoRlse hiMaR5qg; or les
than 40T loa 1ds8 ShaadHot ¢y 1&&%@&&@?&% RRdne80 ﬁﬁﬂBﬂe@ﬂﬁﬁa afeCedihal to or
Zn-protein conpl exes); blodegradable pol ymers such as

greaterdher 25 ey in sipripeTS05Hl €9MRIER count er i ons such as
sodium The RAGE fusion protein formulations of the
present invention may also contain additional proteins

asAmm" i dfhe inte ulatghi cat i on bei ng

t ed | t | ect ed
T T i R E
treanhé}ﬁtwﬂoth&qmaﬁwamﬁ lpyotalfnt e6dh Barhurfdd)eh aédorll hathRAGw

fusion protein roteins are suitably present .in
methediyBieihes IBFFaY?POHﬁﬁ%‘Hf‘QStf%‘QP aéraé"’z‘f‘sf VY SRuttingpug dusion over

a perfddld¥aike, ibYifREAGscul SinBAEEithHSA omua&abstcﬁp{nar b Athass,
of the present invention naYbe sterile for in vivo

intra-ggifuiars inteasynsyyialiptrathseal, oral. derisho pT §1l?é1§‘t189 TPRtES-r at i on
¥ %%f%bcﬁh@ﬁds' tﬁe&ééo&x&@tb&é&ﬂ‘oﬁﬁﬂﬂﬁ@ﬂ% Y ARhintPere@¥o the

| owi ng, |yophilization and feconstitution.
mammal by subcutaneous (i.e. beneath the skin) administration. For such purposes,

the reconstituted formulation may be injected using a syringe. However, other
devices for administration of the reconstituted formulation are available such as
injection devices (e.g. the Inject-ease™ and Genject™ devices); injector pens (such as
the GenPen™); needleless devices (e.g. MediJector™ and BioJector™); and
subcutaneous patch delivery systems.

The appropriate dosage or therapeutically effective amount of the RAGE
fusion protein will depend, for example, on the condition to be treated, the severity
and course of the condition, whether the RAGE fusion protein is administered for

preventive or therapeutic purposes, previous therapy, the patient's clinical history and
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After the RAGE fusion protein, |yoprotectant and ot her
opti onal conponents are m xed together, the
wo osomaB@d: on may be | yophilized. Many differ eneCT/US2007/010125

freeze-dryers are available for this purpose such as

Hul  50(tm) (Hull, USA) or GT20(tm (Leybol d- Heraeus,
CGermany) freeze-dryers. Freeze-drying is acconplished

by freezing the formulati on and subsequently sublim ng
ice fromthe frozen content at a tenperature suitable

respo{lsgei}ﬁg{) agg\deli sYc%n ote I{Pﬁagld etb? disstcl”e?i%%ié):firt]l?éw%qetntﬁﬁ'lgoﬂh%%%n.

The RmGEa"psen bﬁftﬂarmﬁwb@achﬁxmdtereﬂm the subjeen (e.gy patismit) at,one

shel f. eratyre for .th rimary, deying will .
time Grii5E S FPTA BBAITEH00F oY GRS RALS thh @Ay af epy time
from HRFAbLAS ohWaEEN THY RIAGE rfﬁswﬁwbtdlmm&e @dmﬁuéibﬂetlaabltl@e sole

pressure, ranging typically fromabout 5Q to
treatnygr OF In ¢GRIUAFUBRBTHN ﬂf@ﬁlﬁ drugp er Hresapier wsefd laﬁr&a‘tmaé@

condlﬁgﬁ ik qaés@kohhﬁl &@embsdlﬁﬁe\m bﬁd&s‘é@@ ol 25t batye @Lan
and 25 C. The fornul ation, size and type o

mmalcmﬂaiat@osnm firgmimistratioriogthe subject, mha%r,\fpwyaxwis, by
one oia E%r% Qéﬂ‘éaﬁte Qhmirdi e nEBY @%éﬁh@%? aﬁ@\% birde dB?&é'réﬁgﬂean may

can range roma few hours to Several
be useffay.s (e.g., 40-60 hrs). Freeze-drying conditions can
be vari ed depending on the formulation and vial size.
In sone instances, it may be desirable to |yophilize
t hertiplestofiMarfudactudeat i on* i n the container in which

r onS|tu on of ,t protein is to,be.car '
oraopsr Spspdsery phfeRarerdicdy =t sRIChpar et pgpdded
which Bé&taihg th‘@képhiﬂl@éd forafidtibn dfehepserd, inbentibfl, and BroGdes

100, or 250 cc .vial. | an enpodi cont ai ner
instryciony, PrdisEeATNBRIICH A SR S PR RSRT AR e

compfrﬁé rmoaiahx% Raihne cantmiemcmfde ﬁﬁ%xilhﬁré B6tt1es uadls (@F
As a general prop05|t|on | yophi [ization w

dual eteamhqr vnais)assrtmgﬁ (Such a8 dpek ghamber syngss)andcstthes. The
conta“%o ?xtndzw fe ﬁ)%%ﬁ Blont REARAY JfndtESSs Eﬁ@fhsaéi%tor%(i/ﬁstlhn THe

e noisturé content of the lyophilized
contafiermudiahéld the kroplkidiged framuddsinm: I8 Rerthin emphsdisents, there may

h
v BRI of B BLANSE ORI P ACBAAYARDscat
instridfiens Y& rhedristiadiohandior ate.oRortxanipde,de sertaid eaﬂmgapents the
labeI% P &c%?leotﬁgﬁ-etﬂe b%opgflbz'tglfl:%ﬂ%n%s gl? tﬁ?eé%r{estutétﬁcg to protein
conc%ﬁtfiﬁibink 3¥4 Q@kcﬁﬁécﬂhlbcﬂiel Dhe l‘%)é% hRy rf&ﬂmrﬁhdﬁ:hlﬁe&ﬂat\m& formulation
i luent su th usion protein
is usclil SEMMSPEEY G SROHHRLE CORUEP PR

The container holding the formulation may be a multi-use vial, which allows

for repeat administrations (e.g., from 2-6, or 2-10, or 2-50 administrations) of the
reconstituted formulation. The article of manufacture may further comprise a second
container comprising a suitable diluent (e.g. WFI). Upon mixing of the diluent and
the lyophilized formulation, the final RAGE fusion protein concentration in the
reconstituted formulation will generally be at least 10 mg/mL. In one emibodiment,
the final RAGE fusion protein concentration in the reconstituted formulation is at
least about 20 mg/mL. In another embodiment, the final RAGE fusion protein

concentration in the reconstituted formulation is at least about 50 mg/mL. In alternate
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formul ation is about greater than 10 ng/nL, or greater

than 20 ng/ M, or greater than 50 ng/nL, or about
wW@0e03030392 L, or about 50 ng/nli. In alternate PCT/US2007/010125

enbodi nents, the RAGE fusion protein concentration in

the reconstituted formul ati on may be at |east 100

mg/ mL, or 200 ng/nL, or 400 ny/nL. For exanple, in

al ternate enbodi nents, the RAGE fusion protein

concentration in the reconstituted fornul ati on may be

embode%nE% r%[xe E%%%l?&uswng{p ?egﬁ) gﬁéﬁ%n n t/hm?g Bsé&?egfr;ﬁ)/é%hlattmn

may bBenay/ledst 100 alpdul, mm,g!mL m400rmg7(mbo[rt otherrgnhbbdmnts,

NPT TR T MM N TN TH IR

betwe‘eh%bmbpuooﬁ{gé BLIIZ‘OOEH@QML 42Q - mgznm;on‘ rmnm@ML

t /L, f bout_ 50
or 1020008e/ a0 R dPr00 158 Al g1k St 404609 T PH & croa G0 gL
or frofDA46U100 lrnf%/ Rithef aeAPS6Luo8 Al mI! Be £BAF0-206 Lfiimib!, 8F Blofh 50-

concent ion in the reconstituted formulation is from

100 mgfely, ox GromyAdingmLdp SMtme/lyel ngherprticky olypanuiaggreppayifurth
1ncluﬁé)?%gxoﬂngte}i%% Pdﬁgégﬂie £im 28 mAG 2B d el StaRBht, %ludmg

fusion proteln concentrations in the

other fosﬁforss tlileents dilfeos, maedes, @mnag@, swthpackegeihseids with instructions
fOI,USJ%zilrtlc:ularly useful where subcutaneous delivery of the

reconstituted formulation is intended. However, for

ot her routes of adm nistration, such as i nt ravenous

adm ni strati on, Iomerﬁgggigggﬁgélons of the protein in

the reconstituted for y be desired (for

e%iﬂir&s ir[dxiﬂvabﬁgés 51'-158 imgkilve chlicei)t odneadabbly theOpréfent

tein in the. nstltuted

mver#lsflm g@\%ﬁ )llu Sé'*rﬁ@é WIMBI&L t he

concentration of fusion protein in thereconstitut ed
fornul atlon may the same or Iess.than 2 tinmes the
) due fR BrQieHISn in the

prmew{; §@£ma§ %efd Joqgmté& PG réga 1@&@1@ 0 RERAGIBRM S Both

S1 0N roteln concentr tlon in the reconstltute
plasnfids mrcamrxshuctsd iy digating diffdrgnttengihs of hahc PN sdquendeefrom

t t
i RAGKORITh the b §1EBNA deftloncE Hor KRN G iR P IR
exprayBipn sequeneed @ien lizgatiadprogiatts) weee tho iseged @y pdPNA3ILD,
cxpr oy Lo RPN Ch' e B/ ity (Aot 8
RAGM@@ﬁtp%ghimdhﬂgt ielgion’ z?e?ﬁ&trh find Fﬁls foamas anpnTHagooloe
[ e pre- ed .. .
RAGE IR ES cHn: TS Piciat ASH SEGP S 0 dr S Crigilighted in bold)

encod?é%rtﬁé RA[@E N&r&ﬁnﬁﬁgﬁeﬁl&q@&cﬁrﬁh@eﬁs the nfub%lc ac1d sequence
ized fornulation is about

from géﬁ é@ﬁ@?@pp@ﬁle%fhetlg@ Fenpgotein sequence W1thoutn%e hmge (FIG 2).
For TTP-3000, the nucleic acid sequence from 1 to 408 (highlighted in bold) encodes

the RAGE N-terminal protein sequence, whereas the nucleic acid sequence from 409

Exar

CH

to 1041 encodes the IgG Fc protein sequence without the hinge (FIG. 3).

To produce the RAGE fusion proteins, the expression vectors comprising the
nucleic acid sequences of either SEQ ID NO: 30 or SEQ ID NO: 31 were stably
traﬁsfected into CHO cells. Positive transformants were selected for neomycin

resistance conferred by the plasmid and cloned. High producing clones as detected by
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fusion protein in the reconstituted fornulation is
greater than or equal to about 50 ng/nL (e.g., at
wo e@3t3whr ee fold or at | east four fold great erqT/UTI967/010125
delivery of a high protein concentration is often
advant ageous or required for subcutaneous
adm nistration due to the volune limtations (less
than or equal to 1.5 nL) and dosing requirenents
(greater than or equal to 100 ng). Fbmever protein

B L M e G S e
purifisd bg afﬁmtmrgbmamgnmwnmmﬂmtem Apmitn;mns. Bapressiva veas
opin R ey MR SR E L MR YD ARG Bout 1.
gramd pértiger. Al ter nat [ veI y, the lyophilization process may

provide a method to allow concentration of a protein.
For exanple, a RAGE fusion protein may be filled into

_rrYrélallil - W1t n ¥ PRRICcHbh o Hdul TP hMORAGE, FoSion Poteins

yop | Ze usion proteirn IS €n reconstituted
wid Rlagmidrias pnsypictaddo (GVPIJGS%RA@EégG(fPSIEﬁ osaeipgt ilke

plasn{lg ;@ﬁstﬁ@}r{]ﬁmctéd“@,ﬂh %&ﬁlrgoar b %ﬁw @Léﬁ B fofy Hum¥h RAGE wild a 3

roteln
cDN4 sequsnee fonokuman %Fp@dbmﬁlpuuﬂleé”cstmmm iegion. TR was used

to m@ﬁ?;?ﬁlsesclﬁil O, aRHl L thé‘s'}._Jﬂﬁ HRBCH ghﬂ{e% 980 ard BEo r1

ers and exciprents ubcut
restrietibr enzyhresitedmm cloaing ancBmKutalomnsensmesranallahyn initiation

soquepy OPEe PCTGr el P e e LhSuPd Eofpn ok Befod o

termihaldiodbh.0On the Bhendg ﬁleqtmmprheamwcahclluesd fW()’ s@@tmpé chiges
as desired. ﬁ\t}gﬁ;t .NE I e red for const ifution may
that ra&g&m 0136’“@ 1F1%Slfey Biupupagle “ liny peftion ngar the

termifXdoRbRNThS toddifleRoaing for p@tﬁw}e@mﬁe dish HRBEonh ﬁﬁ}nuéﬁng in
sterile water, bacteriostatic water for injectio

the progr s§quesCcHH SEQADNG: 33) wes piranged from CCG to CCC and the
codoxpgx%l?iﬂ?g for %%t | o & @i A8Fdased bfiMuhfbetiak '11Fﬂ1e§ﬂjofgxﬂ1 S¢huence

ger s s or dextrose sol ution:
in SEQTBb N3 wasiehdigeddinemFGVitel 65G. The BER Fragmedt was

digeslsHh RERFE S HE! fod o KB R0 i BB Milomyio NS

newMOBAVIPRH @ewsari) aizﬂlhbfeoﬁromr(ﬁaia,t]]no:) that hed etnidigiested with

v 3R 2 5o 8 1 A B b b B b e o

portidii eSthe \¢hined a0yt ayé diomng factigisardre Reguddyed fs OB that no
di fferent Br eservati ve concentrati ons for

mutafions PGeREEd ApNgFIoRNghe protein and preservative

effé prflicé 8RR AGE-1gG Alsic pidtctn, QH@@;EﬂrH&%mtﬁvectt&ecom r1s1ng
reconstituted fornul ati on may have | ess than

the nyeleig acihieqpensgGEQ D NQs34 Ha stebbwns&ctqdé@scﬁiwﬂs
2, AiseqREnde®Tind R8Ttk RAGE Rision protein TTP-4000 expressed by the

transfected cells was confirmed by various characterization studies as either SEQ ID
NO: 34 or SEQ ID NO: 56, or both SEQ ID NO: 34 and SEQ ID NO: 56. Thus, the
signal sequence encoded by the first 23 amino acids of SEQ ID NO: 32 was cleaved
and the N-terminal residue was glutamine (Q) or pyroglutamic acid (pE) or a mixture
thereof. Characterization studies also showed glycosylation sites at N2 and N288

(based on numbering of SEQ ID NO: 34 or SEQ ID NO: 56) and showed that the Cy3
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| ess than 600, or |ess than 400, or |less than 200 or

| ess than 100, or less than 50 particles that are
w@owal13@302 or greater than 10 mmin size per 50P@I/US2007/010125

container. In other enbodi ments, the reconstituted

fornmul ati on may have | ess than 8,000, or |ess than

6, 000, or less that 4,000, or less than 2,000, or |ess

than 1,000, or |ess than 600, or |less than 400, or

| ess than 200 or | ess than 100, or Iess than 50

. part.i that are equal ,to or greate n 25 [
regioB of Ine R KB fifon eta IRy Bl Coe AR bIT s e Vel off
throuRe e YRSt irintl LidnEomotifthiion whee ekgeedtdlih thik @étombinant system.

ormul ati on may be admi nistered to a manmal in need of
treatment with the RACE fusion protein, such as a

B AlferA@fOP Fodi ctidn STOMY 8 JiR4EH, R AW FaSion Proteins
I Ntravenous adm ni stratli on as a ol Us or g con |nUOUS

i pdasend swtbe eonstrisd topxprichbtbrendomaip Ecfiggs fusion
prote{r{r%:(é.gp Shk ld’oniam LAE RIS %(9 ﬁanngs) st ult’ﬁﬂ @@96 in the

articul ar, |ntras no , I ntrat hecal or al
mannep géssaibed @bowerﬂoall‘a"ﬁ’r‘&ﬂ& SUhealastid is ppestiugteadtby, ligiing a 5'

cDNIr}Ssggmﬂﬂi%*c%)ﬁ;%ﬁbc hat B e'ocﬁé f%ﬂ ofiRY a%n@?ﬁﬂd? 1514 clﬁq-slfn?ant RAGE

benea
with adht]DNm segtieree. frdro hummﬂgﬁtlfqﬁpls)sm,thcnh ¢he E@bmgts iregibed PCR

can b Yt S TRY DR, DR & i RBck el BBy o cion

site (&.¢f, mulmblmrreaneum emﬁmbé sitesasalzed Sorl TR AV0ONfod elnd®sand a

e.d. ect -ease(t and nj ct(t devi ces) ;
KozarioBiarsis B b B G on SRBBEn DR b o BT GR Saigher may
also &HRVA FeBGictiBn Fite [EEl] d X0 lebtiik:tian dité Jﬁsl%kpﬂhé ttéAninalasddon.

subcutaneousé&atch deljvery systens. The approprlate

The RfeR aganss map ehure sleny bape JErRTRAHHBHE NertHe TRRGES

cfryﬁcomr | lﬁé’s%@ ie LEsit@dNobdEd at the 3’
congltlg%§$%égg&%%g3ted ?%ékggggéign it cgurseatofe

end qfhéee@nmmgbabuhmﬁeﬂmnqm @s pescHbey B ; 161;1&- nl9 gemove
s AR SARE S8 Be SYENSRENNS, B rOFAEDEAL S0BIPRERSs i,
residamt@@pms@daas@d tnln aumaﬁng ustheDNAckeguenceam §EQED NO: 31)

Lsgreti he [
ey B PG CEESAAD B D00 5y Hl s
D Np)iBlSE{fﬁs)dlﬁﬁ 10331038 3rBaged onvermiseringrin else DNA saptetremﬁquE@ ID
be. adpm ni stere a tlne fr
Py bf Sk hn Ot @ SbF Bl hodBta e s B2
dlgesaéﬂnﬁuh&%@mgo@sate b&tﬁﬁicﬁl dnz§ el ed)E., BEo IRI a@Q KON drah
Wi t er dru r ther es use treatin
inserfSghiicL g Fetrayeg e elaeBHd PONSH %%b%m%ﬁ (¥ s Al
Gala2BRU! Theleddr My difedéd WithINIR T 163Bfh ﬁ%ﬁhﬁiﬁﬁﬁﬂ@ldf@fth
adm'nistration fo the subject, whether, for exanple
Eco B, and also digested with Xho I. The inserted portion of the cloned plasmid and
cloning junctions can be sequenced to ensure that no mutations occurred during
cloning.

To produce the RAGE-IgG fusion protein, the expression vector comprising
the nucleic acid sequence SEQ ID NO: 55 (i.e., comprising the change in DNA
sequence to remove cryptic splice sites) can be stably transfected in CHO cells as
described in Example 1A and 1B. ‘
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one or nore separate adm nistrations. As described

above, other dosage reginens may be useful. Articles
wotoovassbact ure | n anot her enbodi nent of the i POEOB100T010125

an article of manufacture is provided which contains

the lyophilized fornulation of the present invention

and provides instructions for its reconstitution

and/ or use. The article of manufacture may conprise a

contai ner. Suitable containers include, for exanple,

(oSt So st KB BRG Tnie s 2P 1 s b e

transfeorrt @eNemagby civherf SEQEED N ip6a SEQ HBNO.(IW oESEQIIA NO: 57,

or 2 PyimRRI SR e T sEQ ISRGTH frditaiRpi! svndme

the siBB) sbQuehck @Re)ded ity the dirdt®2 Md/RAISUmhiab %Gxd\éﬂothE(% ¥ NO: 35
container. The |abel may indicate instructions

may heelgped; apeltth%hl-%?ﬁamﬂ residue mgy be ghygsniac () og emcwhﬁarmc
acid @E@ oL TERESe tHhSf! %ﬁ?ées%)ﬁoh’lﬂ o}ﬁ@éc%r Eﬁﬁ%s LbR2 and N174

philized formul atfon”i's reconstitute protein
(based@nc@mheamg@vﬁmﬂa é@ﬂ’beldSIéQdDeNOT hé) mc%@i othaly
g]ycosg{ah Qr? Elaéspglrlt%g Igupgéﬁg%ﬁ gl“}g gérﬁ;rgjre%i ! tia% Ryﬁtglfi Lflusxgn protein
may baetitsi (heemhmtldemgud: tleavat ofif klabugina pagt—Mshltmmhl modifeation
for repeat adm nistrations (e.qg.,
Whenferxgrﬁsﬁél% C%S rﬁc% mS?t 5%8“ ‘adm ni strations) of the

reconstituted forrrul ation. The arti cI e of rranufacture

dlAuentI,awdmtll_'@ mahh{g zed fornul ation, the fi naI
RAGE fu3| on_protern concentration in the reconstijtuted

f FRRRIVBRIASHE hieppdsgaersrogrieg gséo the sugiage ofiMaxigort plafes at a
COHC&RI%tISHQ?gII%ngl‘aﬁlQECIf el ngﬁvéﬂéghtgﬁr&lwl aqp@ overm%ht

concentrationin the reconstitute tionis
Follomang ligarisdoneutptiongplates ware aspitdiet ashbbldckimgtbuffenof i fnBSA
. > f.uSi recon tut ed
in 50 Al nﬂlglt%%a%nrblfﬁs‘eggﬁ—l g\?&a ?tug g'ﬂe ré;l m&_'@or I &§68 a% room
temperatuze.nThe plaasdiere e asiphateﬂ%%/d‘r waished withtveash buffer (20 mM

i 3 P RS b S50 A o) a9 2

A solatibe bf FTPBUOKTTS) at AeinkfidlonENaatibhl SF 00SRAS/BAINand a
concentration on the reconstituted fornulation is

solutigaiofddif- 490 ¢ T ) 46 80 inylipd congentratisn 370 Hg/mé were pyepared.

The I@R@ﬁ-ifus%? pf]’?tgﬁ]p\%%g%dgd rat Qﬁcr%&n?go@}tfo{%n%f tzl'foy milt%;l %Q{gple The

RAGEriBnlpnmr%m Wiy #Howast torme\rhaseowrtb Oharighmbbiliged ilg@m at 37°C
for onORARGAIPWoh BE piz[tQ Wa8 Washed and assayed for binding of the RAGE
fusion protein. Binding was detected by the addition of an immunodetection complex
containing a monoclonal mouse anti-human IgG1 diluted 1:11,000 to a final assay
concentration (FAC) of 21 ng/100 puL, a biotinylated goat anti-mouse IgG diluted
1:500, to a FAC of 500 ng/pL, and an avidin-linked alkaline phosphatase. The
complex was incubated with the immobilized RAGE fusion protein for one hour at.
room temperature after which the plate was washed and the alkaline phosphatase
substrate para-nitrophenylphosphate (PNPP) was added. Binding of the complex to

the immobilized RAGE fusion protein was quantified by measuring conversion of
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100 ng/m., or from40 ng/nL to 50 ng/nL. The article
of manufacture may further include other materials
walemnashe from a conmercial and user standpoi PCT/US2007/010125
i ncluding other buffers, diluents, filters, needles,
syringes, and package inserts with instructions for
use. EXAMPLES Features and advantages of the inventive

concept covered by the present invention are further
illustrated in the exanples which follow Exanple | A

Per B e ol SR ol R i RloR] op e BhBR AR 05
nm. Pleﬁsmhgso}/ve;e 'construct ed byeli:?gti Eg different ]
s Bi ot R R Aol ERE (GOP T t4) and Be-

3000 ?F’Pi)es‘f)‘ébl(ﬁ&aﬁﬁ Siteneewith kn6wn RAGE!U gaAdPaagltd Srta@teta),
hen inserted in pcDNA3. 1 expression_vector

8100? (P 23ermphoigrin ehmphek: | 18itee AkseRcs eifigandeses RS coating

alonee(md@r E@R gftH%%smoqhgﬂeﬁseCﬁ%Q&bﬁ&% Seragg1s hown
and For TTP-4000 RAGE fusion protein,

attnbutablertgcioer&peqﬁpdpnybqgu ehthe immumodetestiqsgompleyh | Whereanyloid

bota i '&sgc%sdt}l Ji,%?%gg?géa}l@qg Neée%wgreg}n&ﬁ%b%mh%%ggg&ﬁ%eta

cid sequenc
before ﬂm@esy t Pusmcg@tﬁm mayptdow tlae quyhd@ befiatth sekf-aghesghterigty

pleatéf §heet4%%m(% 5:51; ﬁgtggna Lﬂ'@ferll%ﬁ é/%él?cg {Otd%ﬁl%%@%g f&rn?m‘a
pleatéd dheem nal pr ot e| n sequence, whereas the nucleic acid -
se nce .from 40 0 encodes.the 1qG rotein .
S AERGE v iRt Taracomp g an e ron by fvesy SAGH Bidhipteins
TTP- Wiaﬁmrprqugo&hﬁu RAGE hgaxgiSﬂﬁ es&h ﬂmﬁe&mt shlidies sho;vmg thata
conprlsln t he_nu ic acid sequences
RAGRdjgagd inpb gE{fﬁfWN@% Y eomigate 31 g B%%ﬁ‘si‘-%% for pine
to thd KRGS Hlsfon freidd. VIR thésd @ﬁfdi’és”&%&ﬁn%éﬁ @ebeey edsf or
neonyci n resistance conferred by the plasmd and

imme}fibzasdon Wlwbam anyl RAGHRBsion pretese @@tfdb%ﬁ\%?@% above.
In adflidh, 28 (f¥ 1§aﬁ?é wakl B& (ge.rzﬁg% ﬁe fxhanded sand ti‘n'ike
gene’ pro

t
pur i f Inity c natograp
RACm@mmganMBgnn A colunns ExpreSS|on was optlnlzed so

lt b t&ag ?16+1§dat§§{ %@Bﬁﬁ N4 cg&‘&'ﬂ? &%&ngp ﬁloﬁo é@bo (TT4) by
about? 3% 16 30% \Ph&éLTEIF-GﬁO@ﬁvaEptHseMHIZE pRARE ( IFﬂsdlhmon FIG. 8).
Wheer [}gqt %hpaz F@Pglf)ﬁ EP]T%R%O v%]ssch ul‘tlec{ gy a factgrx gfr Fﬂsg’r ﬁ%ﬁ(l) ng
1:30), binding of the RAGE fusion protein to the immobilized ligand was completely
inhibited by the RAGE ligand. Similarly, the RAGE ligand block.ed binding of TTP-
3000 (TT3) by about 50% where TTP-3000 was present at 360 pg/mL (1:3 dilution,
FIG. 9). When the initial solution of TTP-3000 was diluted by a factor of 10 (1:10),
binding of the RAGE fusion protein to the immobilized ligand was completely
inhibited by the RAGE ligand. Thus, specificity of binding of the RAGE fusion
protein to the RAGE ligand was dose dependent. Also, as shown in FIGS. 8 and 9,

there was essentially no binding detected in the absence of RAGE fusion protein, i.e.,

using only the immunodetection complex (“Complex alone™).
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pl asm d was constructed by ligating a 5° cDNA sequence

fromhuman RAGE with a 3' cDNA sequence from human | gG
wo-2(0g/1803p2 wi t hout the Fc hinge regi on. PCR wasPCBES2007010125

anplify the cDNA. Further, on the 5 end, the PCR

primer added an Eco Rl restriction enzyne site from

cl oning and a Kozak consensus translation initiation

sequence. On the 3' end, the PCR prinmer added a Xho |

restriction just past the term nal codon. On the

31 nd, h Mdﬂ{m% Qoteilfs.i egjel t\)l\Qseﬁlzls S base

changes%mm%ﬁw n the

i nBrevogisoburkibas ploown trat theanyé¢lbil THPA odls maylsstretd TANF-o in

respGTR LR ST e lie B BT S o Eals oSSR TG40
medﬁl's&p}gedleflfed WiGCEHY%FEX0sing ﬁ@rétﬁ@oﬁﬁd@iﬂe& BYRITAQ. fTie cells

cine (residue 460 based on nunber.i n%Fl n the rotel
Weres‘é rredde seaeisEA & Nestispjatigaotidg oneior $ 06 both

in m%enaréw%lcf’ﬁ;@ pfrés%ge@at thea8A BE6S bR gra%ﬁl@ ﬁqgs&o @)

and then inserted into a retrovector

TTP(40OREHEANGS HENPFRA GRAMD oed ) Andda harbles CHOREXaRa s &
A CuRtE

24 hdire aftastheadditipardfitonpoteihdie tht oele du]phrasrsing BeEhkefialng

e T N O TR T

FIG.f10sdeibrgfrafe@hdt, thé RA G BlisiS pfeiM Rt SRNPIT0S/FRAGEN B duced
nucl ei ¢_aci d, sequence SEQ I D NO_ 54 was stably

prodpgtigngfeblBw jorthesqedls) As. shqrwe in &de h&.a1pon additiansaef] 18k ks
TTP %@5 }%%*Poibdbr R ulidn Af?&% c‘?i%ﬁ%‘hﬁ% hfiﬁ/ S100b (0.1 -

transt ected S Was C
mg/mhBAGY was reicedhy sboni 4586 &5 7@%ot fmpecsﬁ@yTEFllﬂ@m mmn TTP-

40035 hgllehse epBinthbiciing 8 AR ey o LRl g

(FIGahdn cSp&at:lfd:i;tnyf tﬁaamﬁnbiﬁ)for&ﬁe RAGE sequeadeaatiT TP@000 and
r.m.nal resi due was Iuta | u 1.C
TR0 by et nar e Te@nins vl A2l g 00
stimSlatédiceHs. aAHQitHAGIESGENY FABYb &S tHMhssd %“%tthé\'gmﬁél bR
(based on nunbering of SEQ I D NO 34 or SEQ

TNFifge S HRHoR oS PocHib 0 b ibon of §NGraandussiony T1P-4000

and prpla@ba FORYARRY SequbiceC o IR AME F8RInANSth gagﬁ%%%f an
hr ough acgost transl ati onal nodification

eXPeélmﬂné gs\f!al AgEraleng wavadsicddn 5180k sf@nulamhmlse Itl@n be seen
that the aﬁﬁﬁﬁ;‘h%fi’%?dygt LQrHaﬁ) i d W&%%Mgﬁ%@ﬁu@c% égfsénﬁ]human

roteins asmi 4 can e constructed to expr
IgG aidsdedial 1 RAGAV¢IHCEAIS 1 00D fortbe essas shews)the same IRMBEoﬂW - as
s10ofo | gG domai ns) such as TTP-3000 in the

In another cell-based assay, the ability of TTP-4000 to prevent the RAGE
ligand HMGB1 from interacting with RAGE and other HMGBI1 receptors was
evaluated. Unlike anti-RAGE antibodies that bind to RAGE and to prevent the
interaction of a RAGE ligand with RAGE, TTP-4000 may block the interaction of a
RAGE ligand with RAGE by binding to the RAGE ligand. HMGB1 has been
reported to be a ligand for RAGE and the Toll-Like Receptors 2 and 4 (Park et al., J
Biol Chem., 2004; 279(9):7370-7). All three of these receptors (RAGE, Toll-like
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manner descri bed above for TTP-4000. The plasmd is
constructed by ligating a 5° cDNA sequence from human

WOORABEZ/180360di ng am no aci ds 1-136 of human RAGEP@U/URK2087/010125
3" cDNA sequence from human 1gG Fc(g |) without the Fc
hi nge region. PCR can be used to anplify the cDNA. On
the 5° end, a PCR priner may add a restriction site
(e.g., an Eco Rl restriction enzyne site as used for
TTP- 4000) for cloning and a Kozak consensus

recerlorg e bl beyosiely 4 SHERET ot Tells kg g v
ImmuAbb, 2004357&(8)%97Gn8(sne) just past the term nal codon

The PCR prjners {ﬁ}y o include silent base changes
adn iy cpeeTHRERe G o] PRltfoYEre sHINUAGHQ Brogrge ThiFr¢ by

HM@ 1t (%@ m @’Hﬁb 1ﬁ§hé Bx%s&{c)é R lafscRbE 0B Qih&é}erﬁhio% or ARAFEAGR!

the i nmmunogl obulin CH2 domain as

antibaets thlmc@shmsellsn@m ths assayp b RERdsshould s the only

mducéygg’rlgFSI t eglge %.J;"Su&t oq?feigllgnﬁsggre %o%%ase dlgévdés%easured

24 hoﬂtﬂ”ﬁfﬁ:li‘h ithegadditidnef %r@teme@gﬁ: delli c’a’iﬂi@rd Wila caﬂa)ne:tmyllpe
. t nd t r
wvai G RPRE L90% ERELA R e A P08, S50 Bt i
FIG. On d&ﬁbﬁ:&fdt@ﬂ)ai: thet édéTm fm@sﬁﬁib?ﬁy agt(l:R muﬁEf 19 ﬂlﬁoiti@mt&la)Tmy
anaed ro (0] e ra n nma
4000 S@ @'P&}é@% b mwtetrh@%pw%&ﬁ%? gxpresyed; oty sﬁr 21} )z(fﬁﬂ% but
that T1€-9060 fﬁﬁﬁngll—]ﬁﬁﬁb Nﬁﬁiu'céd TW&@Q th th%a&&eextent than

retrovector plasmd pCNS-ne E (newori;
does ﬁwamna%A@E‘ audthoGul dhus,the Jata Trdicate thay T 'EP&90QQsde gedubied

t t

MGG 0 e R e RP R KA ity by e e ARG
from nitmemmahrﬁcdl—ﬁhdracbmtsr@ andihcasi vesl s ac RA G peseptenCEAP- 1
to ensure that no nmutations occurred during cloning.
‘To produce the RACGE-1gG fusion protein, the expression
vector conprising the nucleic acid sequence SEQ I D NO
Exanyfe Ot . BharnemokinetidPrdfile of TAPg4000n DNA sequence to

renmove cryptic splice sites) can be stably transfected

i TGigteraeng svhethey éfgiﬁ-ﬂfijpwd Esaaﬁﬁ |sBperIoradarn@:okiRetic

f P-

pos SS0UE58S o i SRR (LA LA AT
intraveBowCETV3 &) e@E@ ¢1DF ’NO4OQO (ﬁn%EDamDm@plisma was gssessed for

[ n
the R4 tn. e s?ﬁ i T e e lirta
singlé IV $olud Aosnaf 'ﬁ’li‘P;lE)Oﬁr(Smg/mEkg)Sn afpeﬁﬁﬁbﬂaDvéi@foB&wahyy be
appro(xejaatgr d anglé]f[ ush rﬁlsoog n’? S (apprgmma%er}l]yq 0 mL)
were collected at pre-dose (i.e., prior to injection of the TTP-4000), or at 0.083, 0.25,
05,2,4,8,12, 24, 48, 72, 96, 120, 168, 240, 288, and 336 hours post dose into tubes

containing (lithium heparin). Following collection, the tubes were placed on wet ice

cells

(maximum 30 minutes) until centrifugation under refrigeration (at 2 to 8°C) at 1500 x
g for 15 minutes. Each harvested plasma sample was then stored frozen (-70 °C 410 °
C) until assayed for RAGE polypeptide using an ELISA at various time-points
following the injection, as described in Example 6.

The kinetic profile shown in FIG. 12 reveals that once TTP-4000 has saturated

its ligands as evidenced by the fairly steep slope of the alpha phase in 2 animals, it
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acid (pE) or a mxture thereof. dycosylation may

occur at sites at N2 and N174 (based on nunbering of
WEEQAB3NO 37 or SEQ ID NO 57) and/or other PCT/US2007/010125

gl ycosyl ation sites that maybe present. The CH3 region

of the RAGE fusion protein may have its C-term nal

resi due cl eaved off through a post-translational

nodi fi cati on when expressed in this reconbi nant

system Exanple 2: Method for testing activity of a

b ORIy S 1, LSRN Bl
greativbihag d':ekhqclf-hf@sf 1axma1 SFORGEN L plasiran(geherdliyabowgr lamss)pmd
prOVl\ﬁeSg% %ﬁlné%ﬁﬁf@g@oﬁg a(‘algﬁ r i lggﬁa)ng} lndICMIOI%
In FIG 02 Ieacﬂgcxhué fr@jre@htsl&/diﬁskmt Aninthl miMierrmd isZnk experihertal
&pH 7.2) was added to the plates for 1 hour at room
condftioRSer at ure. The plates were then aspirated and/ or
washed with wash buffer (20 mM I m dizole, 150 mM Nad ,

0. 05% Tween-20, 5 MM Cad 2 and 5mM Mgl 2, pH 7.2). A
Example ¢: TEP9008 Fo AclixationT3) at an initial concentration

fg T
|On| %?eqﬁg%oncent tﬂl)rgﬂr?ag{) H%éagﬂ Q}; n{Tﬁ‘%‘f‘gQ%f é%alfae(f% épls ﬁpby
RAGRA@E ohypsbism PTEtHI00 azmempdreddo humandgéaﬁqmccﬁtbmqtmtson

was r%ﬁ.swed ﬂ) nHe%%%b%a%w fs%&?tﬁe | mm F‘I . eegfscﬁlgtl er)]cg\’@? the Fc

recepdciQ Onfthesecxpetimentsad D€ welliplath st&opledtvathl\m& ugazsd‘lb"ﬂTHle)OO

or B dect NegauRles Shy i FNPROr B QPR Gut of TNF-o was
meashfﬁﬂtf}oﬂeE emm&rmimmamoabmtmsay (®nIsA)nal nouse

| | ut 000t final
ﬁ i Sy ay, ﬁf\!&}n%' 0ig cqﬁﬁa% T%éPﬁE(Aa%T% %ﬁ%?ﬁ%&%ﬁ
mamgﬁﬁéd RATRPMINGI6 phéifia mdpquﬁ&téd %%81 kR fe%am;x}n@é se?fifl pe per
/L, and an avidi n-linked al kali ne phosphat ase.
ATCEgﬂﬁqr@zwms Tiyatcal st 46000 8@»0@% eclisrspysll weke inderedstg §P‘e‘.¥ﬁte
TNE NG F oG S by HRERSRAL Sl it Bl G
eithes hbﬁttaggt@amdz{éa‘?(l fqrﬁlﬂemylb FAES4000 & f(dﬁNE’Fl)gGiaé‘? hacdednt of
di lex.to th GE
v b PP i AT e G ol Bbiom
24 héwgs caltivies bOPEIBNIAlthd E&Et’a:d whlls isinga corasetcdly available TNF

eGP R SIS MR M) bS58

are SH-J\Pn iBPfe. (3“53&3&9@&1 Bd seah iyat TPEAGET gdMckdte K RONMMhaRACE

ands anyl oi d- beta (Abeta
wellgI'NF and @G generated gréater tharz 40 ng/well.

Example 5: In vivo activity of TTP-4000

The activity of TTP-4000 was compared to SRAGE in several in vivo models

of human disease.

A. TTP-4000 in an animal model of restenosis

The RAGE fusion protein TTP-4000 was evaluated in a diabetic rat model of
restenosis which involved measuring smooth muscle proliferation and intimal

expansion 21 days following vascular injury. In these experiments, balloon injury of
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SIOb (S 100), and anphoterin (Anpho). In the absence
of ligand, i.e., BSA coating al one (BSA or BSA + wash)
W0 b@ra308es no i ncrease in absorbance over | evePGI/US2007/010125
attributable to non-specific binding of the
i mmunodet ection conpl ex. Were anyloid beta is used as
the labeled ligand it may be necessary to preincubate
the anyl oid beta before the assay. Preincubation may
all ow the anmyloid beta to self-aggregate into pl eated

et 5 L AR PSSR bbb
usingatandericgrotedure. zmleadlhg dosen@mgimt) @flfgﬁiafr\ﬂﬁbmw&i)hosphate
TP- 3

f usi TTP- T ith RAGE . .
bufreied Safitle B8 SRS adiisteror iR Bt onedn bnd oh® eRbrir iniea A
mamﬂengﬁaadiotss \ghdf @livgreﬁgefveﬂj dtHed %‘ay&ﬁﬁﬂ &ag Vifteh iguign@er) at day 1,
3, 5 A afiss EIBT e MG PEICh 98t op RGP dynigaatinal for e group,
or low mm@ ik g/ A18i6h 20 Porathd/Bedos @ 'gboup). af: @nﬁbﬁﬁu%ﬁﬁuﬁz&%h%th muscle
cell ({}r ot ei n” added as described above. In addition, a RAGE

SYAprpbiferations animals wieee werifined okt Haysand: Hedaysmier inpgry-

a fihe RAGE
| %‘JE\% G bSh O 1Y 3‘?‘?%‘%? h‘r%orggﬁomoﬂom’?%%) {be about

intrapesifencs! Bhoctighaf dromedessyuridias (Briedens0 me/kzat /134 ad 2

hoursfllb]eg_r%&% dn%]ia d ﬁ}f@g s§ ﬁf\é\g ae {lfee fe?ﬂ aﬁliig‘k%h% %%ttl{i%ﬁltfggs were
harveiteﬂOSpedmmanis wereodtorti én RAxGacHoirs: fon a’pkea!;té!élrhduns béfere
et RS N5 TR AL 0, D D
BrdUbhﬂﬁhd‘lJ@zﬂfanf[B'&&y 3[QQﬁlofeﬁa'ﬁicebabe@émgéatﬁﬁ%mbﬁe&ea&ﬁaﬁﬁoo

S 360 3.dilution,
antib§ion B FRRI ShF BUPBR O Bt aste HLSer seatproers counted
by twoasts&ve biiflic 16 &) treabthagh regr&fnst he RAGE fusion

ﬁroteln to the inmmobilized Tigand was conpletely
PFFBAREE 1R{p Were sperdiceriag &k daysrinynoppere cf;aqayyse:sr

Morpb Rty del by ROGE ety &{éﬂs%mrbﬁnaé@mﬁﬁ%ddy%g&%

dose dependen Al so, "as shown in FIGS. 8 and
usmgtqumltwa@ gréaitmlarqsyom@ plannaeimg seiftw avst lath gerPro Pdus on serial

scctiGHle B8 Harl Gord R, MRl vin SescSaifing T daldygre
expra@ﬁ(a&sfmsamﬁ Sir. Gimsmahamab(sxs@l/ds ﬂmﬁuenhedmﬁysseereSH&ms

tLh d. THP- |
SOﬁWgJé &) &nZ%W aarr}?'ioreg S%%ﬁ E%rﬁ% | g qné)gﬁai t keféﬁﬁ?\ha&ues of P <
0.05 @as aynsiddied to bekthtistivalg sigdificaned in RPM - 1640 nedi a

; o :
LSTEnSEa 1R 29T EOP oIl Pl OSglinBlal S5 ine
intima/media ratio and vascular smooth muscle cell proliferation in a dose-responsive

fashion. In FIG. 14B, the y-axis represents the number of BrdU proliferating cells.

B. TTP4000 in an animal model of AD

Experiments were performed to evaluate whether TTP-4000 could affect
amyloid formation and cognitive dysfunction in a mouse model of AD. The
experiments utilized transgenic mice expressing the human Swedish mutant amyloid
precursor protein (APP) under the control of the PDGF-B chain promoter. Over time,

these mice generate high levels of the RAGE ligand, amyloid beta (AB). Previously,
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were induced to secrete TNF-a via stinulation of RACE
with 0.1 ng/m SIOOb both in the absence and the
w@e@sasse2 of the RAGE fusion proteins TTP- 3000PCTTTS)00T010125

TTP-4000 (TT4) (10 ngy), sRAGE (10 ng), and a human 1gG
(10 mg) (i.e., as a negative control). The anount of
TNF-a secreted by the THP-I cells was neasured 24

hours after the addition of the proteins to the cell
culture using a commercially available ELISA kit for

sRAGH broRpHn o Sy sy BEEP Ry ftbon el Rl
formatiuini ihithe biain ShaXte/dRAGE e Turmde i ﬁdlanﬁnamrwhaﬂdkli-'s ia this

hese cells. As shown in FIG 10, upon addition of 10
TTP-3000 or TTP-4000 RAGE fusion protein, induction
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i nhi bitiaon for t he RAGE sg‘%ﬁences of TTP-4000 and
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by M\ﬁ%uﬁg 4¢drd %;gut%s% Ak T4k 526 fé‘tﬁlzcy ﬁbzt@? aod Fn%t?fnehg)g

o the assay shows the sane
brothwsfaamasmgo’Bh@mmenspm frowithis constrint develpp amiybaid of

depoéll-{ﬁ 'taﬁ"tlﬁg QF% k@c{}hﬂgsy %’Ag SrQlaﬁrlger-le_ geci'3 9«9‘% hihs ¥ t%erl].'l

sequences Ion prot€in I's shown
mxrpaérﬁoneﬁtlaYmanmugtiﬁcwoalamyéomawaaUIﬂMimo Sl OOb

JEE N e
@i.p. )]‘Ifdmﬂﬁ dagSstactttecatat mdﬂhﬁgf ued. | At tlﬁlﬁhdﬁif @dbexperinteat,amd@yls were

hows t he sa | evel s of. TNF-a SI Q. al one. In
sacri W&aalérexegwerd'ﬁ@gé& plagugb urfiﬁ%na e 1brai (b? pirpuepBnbeR. A 6-

montRcENEHE APD (ﬁﬁ)cﬁaé h@and dEMBnefthe Hhéél'ih@ 'b?ﬁfn d%#&lts In

RAGE and ot HMGBI receptors was eval uate
additigm at thaegd aﬁthetfé@me the: amamalsi wiere tsabjraiest ta hehaviorpt @ersis water

maze) AL e R Blod (A RIbILAR iy coould Stiles were
giveridy thé m:icengt Q 35 téndrRacieveiyguhet. dabll\/{mladdmsnb@mmep of hicke were
. d f B?GE and the Toll-Li ke Receptors 2
gwen ado‘ﬁg/? a%?&A Bi ol Chem, 2004, P

2719(9) ZB:Z%:Z)Betd\HepMmm of these receptors (RAGE

T re tor Tall-1ike receptor. 4

3%%&%8@%%? Bidhinitiof e fBmalby S Aregonse
trapiiidnehl &( &tioh Ty Fodiunt peﬁtbb:&bﬁmso inN@RE). ’ﬂii‘dParhnﬁ!ﬂ \lvére

were stinulated to produce TNF-a by
transcardially perfused with 4°C, phosphate-buffered saline (PBS) followed by 4%

paraformaldehyde. The brains were removed and placed in 4% paraformaldehyde

mode

over night. The brains were processed to paraffin and embedded. Ten serial 30-um
thick sections through the brain were obtained. Sections were subjected to primary
antibody overnight at 4°C (AP peptide antibody) in order to detect the amyloid
deposits in the brain of the transgenic animals (Guo et al., J. Neurosci., 22:5900-5909
(2002)). Sections were washed in Tris-buffered saline (TBS) and secondary antibody
was added and incubated for 1 hour at room temperature. After washing, the sections

were incubated as instructed in the Vector ABC Elite kit (Vector Laboratories) and

98



10

15

20

25

30

HMEBI (50 ng/nL) in the presence or absence of either
TTP4000 or anti-RAGE anti bodi es. Under the conditions
W@ 2®d/ 180301 he assay, HMGEBI shoul d be the only ipdos2000610125
TNF-a. The anpunt of TNF-asecreted by the THP-1 cells
was neasured 24 hours after the addition of the
proteins to the cell culture using a commercially
avai |l abl e ELISA kit for TNF-a(R&D Systemns,
M nneapol i s, . The results in FIG 11 denonstrate

that t.he an and RAGE fusion pr.otein
stainggith e besiad m&%@@?ﬁ i BRTEASHORS HgTS ftppPoAgvater and
cover@liyped 266r peatineat Withxlyledel The abilloidhada thidacH 68fRion was
its HMEBI -induced TNF-a production to a greater
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vein foll owed by an proximate 1.0 mlliliter (nlL)

APP yapsgenicfmigeH Biggogesg 1§ tiogal, %ma@lmn@ﬁét Whiepand Ay

wer P Rl PR e POt iy YRR,

described biBthe t@anuBEturdé? OThit GBsay24@act2 88 tosal dA B Bépthdeuiam phs brain
do ebint t ube ontaining (lithium heparin).

(b"thr—s8?‘f AT a%%@%ﬁ fon, the tubes were placed on wet ice

( maxi wmgﬁ,tmmg)muntl | centrifugation under
refrl eration (at 2 to 8C) at 1500xgifor 15 m nutes.
SRRl PAZEdRsting avds reripaed 38 fOLlavhY: e AL} misgaNere

testec{ 03& A%he %mgva%}tdﬁze%%si vl &@lof %Mﬁﬁ(&ﬁ leQ@ were

using an ELI SA at various tine-points followng t
traingdninect R o opers figldswatebadzd. nIiecpend Iveasdillefiife adepth 9630 cm

with a&fr'a&ﬁ eI e!dtrég E#S‘i‘%a’%ﬁe Efc\ésébﬁigt‘onc e(é@ e q-glzfepw&%laced 1

as saturated | s as e
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hide miy émmamaz&ém. 1Al phiasauidpewentaldnyspatielpreaining @Y SBINfibr

three consecutive days. These trials are to prepare the animals for the final behavioral

test to determme the retention of memory to find the platform. These trials were not
recorded, but were for training purposes only. For the training and learning studies,
the curtains were removed to extra maze cues (this allowed for identification of
animals with swimming impairments). On day 1, the mice were placed on the hidden
platform for 20 seconds (trial 1), for trials 2-3 animals were released in the water at a
distance of 10 cm from the cued-platform or hidden platform (trial 4) and allowed to

swim to the platform. On the second day of trails, the hidden platform was moved

99



10

15

20

25

30

provi des an opportunity for single injections for

acute and sem -chronic indications. In FIG 12 each
w@ovaessepr esents a different ani mal under thePGHDS2007/010125

experinental conditions. Exanmple 4: TTP-4000 Fc

Activation Experinents were perfornmed to neasure the

activation of the Fc receptor by RAGE fusion protein

TTP-4000 as conpared to human 1gG Fc receptor

activation was nmeasured by neasuring TNF-a secretion

rando{ngy‘? Beliden ind &lnkt Jead %@Bi%ﬁesc%rg ch%aEl? SRR J ’ﬂl{é ammals

se experi nents, te was oate
were relgased mtérmmdmamdomlmfawnggh} wil asd iware allowed 6@ s@nqnsls to

e AR 02 AR e PG B

with d Iidéién ﬁlaﬁfbﬁﬁ)and bhe withed @ied plaffbrot. mp dﬁbfPdeIc(vﬁﬁ'gf&éiNSP

| B- 202 |ne 1640 nedi a
animals yef Qe toup el QU thae tosh or these
trials (Tﬁérra‘rh@zhhl@ rtﬁe pMﬁhﬁaMswaééa AQRe BhtEUF dirlduadi@t ofielpool

were induced to secrete TNF-al pha_ via Fc_receptor
and thegnimplsirelsasedfaging dpat el ¢ & rndger fashioph Thg a@gnesews of

allow@d {chﬁﬁd hf‘e%lam SR80 fdr G Aech s meﬂey@engﬁpﬂéqgge thakes

human . The anmount of TNF-al pha secreted by th
to ﬁncmmlatf@mm)s Mgnmgwpajtestﬁd apdn Aft lesmrs of épslegti@@ were

randoﬂrgl? H!%l%@teﬁ PV Rty tfy“ﬁr{eé‘& of E’lh&eldl\ltg he' §Aé£0%§)ed wel |'s

a commercla (R&D
S@Eeﬁmltslwrm waawled 8$ tIM\m#atDE Ao daleviations (B). ohke

T e

test. QBn@aatcﬁﬁk vgere adaele btehw@atnétﬁe 6ghmeﬁhLold Bfdardd grdup aridahe TTP-

4000 f5aic biindlt, of ealesy theSitnonit-old A¥P Ssniti it Aoh iR e the TTP-

4000 d:l'e%%ﬂs*ﬁnmﬁ\ls DiffeASGEs helorD. @R cdﬁamkedos‘lgmﬁaaxgn Q?d'é‘ent
The RAGE fusion protein TTP-4000 was, eval uated i

n
changgp ih @R Ioid a8 REANIOTOTErF dteamTSIPWIAKIDR e wampation of the data in
each o0 4hd nggﬁﬁ%%gﬂhs - o:pﬁnﬁfn% ef qrap. V@Hloﬂf}ijcddﬁtdl By, change)

expansi-on [ owm vascu ar i nj ury. In these

efﬂ@& hdAtand 158 sh@whahq’nmeytr@tctdefor 3gnenths Wit athiey TTP-4000
or mef gt SFAHE PR M FARED, AR o Bon g v
and nd@ﬁfe(c%ﬁg'br hiﬁxalofgdlg@gGTTE‘edtG@ @nimnalf h'ﬂimhﬁtﬂnbu:fafeertﬁﬁ
TTP- %‘ﬁ@ ﬁ&}? P\/\{% cap% Sgt o o%ylnqtartl% Sééntlg rr?n%%lscla Xwgi F)It was
also found that like SRAGE, TTP-4000 can reduce the inflammatory cytokines IL-1
and TNF-o (data not shown).

C. Efficacy of TTP-4000 in an animal model of stroke

TTP-4000 was also compared to sSRAGE in a disease relevant animal model of
stroke. In this model, the middle carotid artery of a mouse was ligated for 1 hour
followed by 23 hours of reperfusion at which point the mice were sacrificed and the
area of the infarct in the brain was assessed. Mice were treated with sSRAGE or TTP-

4000 or control immunoglobulin just prior to reperfusion.
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mai nt enance dose was delivered every other day until
day 7 after injury (i.e., at day 1, 3, 5 and 7 after
WO ppoan$geo2 The mai nt enance dose was hi gh = 1 ngPemusmb7/010125

for one group, or low = 0.3 ng/animal for the second
group. To neasure vascul ar smooth nuscle cell (VSM)
proliferation, aninmals were sacrificed at 4 days and 2

1 days after injury. For the neasurenent of cell
proliferation, 4 day aninmals received intraperitoneal

ection of bro i di ne. 1
1oy B R BRI ST R b Sy £ Blymbtse or
TTP {ebearfifles (ETP-8000,aTP-4000 bt 250 Al/indusd)! Blice wetirfected
harvest ed. Speci nens were stored in H stochoice for at

intrapesiianealiy, hagh olisehsraiteine o isegemies Micenere sybieyisgto one hour

of cefdbl H{CEEI"ﬁfd B owed 39@' AR RE Ot HDERTsiOR. UTS n?(mc'e 159@'6% each
nonocl onal anti bo A fluorescence |-abel ed go

mousaIvwas-anesibetized aod c'bady teanpdrbiody was saappineé dt 36FR a°<a bytesternal

of ositive nucl.ei. pe tion wer cou ted. . e
warnfe “TRCIR mim e et SreBy (RO RS bl Ruted viPiEh & midlpe incision
in the ©dERI W ﬂﬂcrbairglcmleaq) wasfl\)/lgfcecc gduad the dngill’;lﬁtlfﬂhtemal carotid

onetrjc analysis rphometri ¢ yses were
artery,d Ff‘@r ribg diyjalend s das Gert wes Herled PR g (ERpsefiterdipd, 6-0 silk
was tib?l' IBQSG‘W Bouhe EHeZI@@ACBu%ba}ThG‘fﬁé%ﬁ&@d%IP&%ﬂSh lsMture was
tware | mge-Pro Plus on serial sections,

(5
gentlwmertyd e tha BCArstwnp e Thedegmelthp ¢-0-iK ‘@%stened around the
Stum%t atisti'ca #d%%%g%l s vva%&)r;lgﬁ@or med h{{ﬁégg%é?f caé%té%mery
(ICA3aftihitrrestedCorth antstisr venebrb keerywtheeehyorestudén nsianterior
ai.red t es ok P [
comel R ot RIS serbrlPinkieschnbr g dvion e BN LR flace for
1 howanthe Mhalﬂﬁ-ré%@sthéteaﬁnm&tal semperhucawhs yecoribdcmd thé euture
i nti n$ rr(g& a rati o and vascul ar snooth nuscle cell
was 1smoved and fhedpeisionglossde r esponsi ve fashion. In FIG

148 farbWRolNme X a8 d%%%ﬁﬂﬁfaﬂéﬁ&eﬂﬂﬂfg%e AlinBloWith an

proliferating cells TP4000 i n an ani_mal nodel, of

intrapqritengsb p srtnO T wedisnppertebaraial(§0 evakg)and thertareyving the
bramIT'ﬂlezlﬂqglsWE ﬂleﬁfste@l%neﬁqﬁ{oofo% ﬁmb@&hsacﬁg)u%ﬁgﬂé ffMRted

dystunction in a nouse nodel of AD. The experi nents
regioptandiptasgd in a‘i'fsigl@hﬁmylmtmaolewp cblgided TR f migyiesli 4fer,
o e
e oYY RO B LA NPy o
sectiofh e@as getaanmbé uht@cdmpﬁb&aﬂﬁstemmd@é%alngaydma gyhostihg of

2 Powg bRl PO FRuPBE A A R CIPRNES i RALPOEr

Hitadth €dD aimeditoilied as aeamzirdand) NIEBEESagerAndlydiaSotivare v.

markers_in_ this
1.55 was used. The i 1mages were captured and the total area of infarct was determined

over the sections. A single operator blinded to treatment status performed all
measurements. Summing the infarct volumes of the sections calculated the total
infarct volume. The results are expressed as the mean + standard deviation (SD). The
significance of difference in the infarct volume data was analyzed using a t-test.

As illustrated by the data in Table 2, TTP-4000 was more efficacious than
sRAGE in limiting the area of infarct in these animals suggesting that TTP-4000,
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nodel . The APP mce (male) used in this experinent
wer e designed by m croinjection of the hunman APP gene
w@ ovh3wshe Swedi sh and London rnutations) into POUES2007/010125
eggs under the control of the platelet-derived growth
factor B (PDGF-B) chain gene pronoter. The mice were
generated on a C57BL/ 6 background and were devel oped

by Mol ecul ar Therapeutics Inc. Animals were fed ad
l'i bitum and mai ntai ned by brother sister mating. The
I . .
R S S i
thesealgled for 6 nont hs and then maintained for 90 days and
sacrificed for amyloid quantification. APP transgenic
m ce were adm ni stered vehicle or TTP4000 every ot her
Exanaliply 6 %gtion@ﬂ&mFﬂﬁod%tﬁhaﬂt]ﬁnﬁmt 6 nont hs of

<ol bl s B ot mpmpriantenbhvae [ERT orper =

concdHitftibn Oif 16 ug/Al 38 IR PREDEN 7.3 léc&temmpm&ana bo¢
group_was used to determ ne the_ basellne qf lold

incubgtigns When repdyafpriues.grlateq prerashed diret timee Waih R0 uk ok 1X
Im1d%'lﬁ{n%eﬂ“§fa§h pulbealeslotie s iR v OBSA . TP Eﬁlhﬁle‘é@&ﬁﬁted) and

maze) anal ysis. The investigators were blinded

standstddijutivaspd knetwn TSR0 diltians gre/adiled git plﬂ% ufy @@al a(plume
e S LRSS R B el kL i oL
mcub@mah,dlhel pBe¢saarDpiries 4tk ovasked thics tiolesgi A dFoat arti-haman i{gGl 1

it RaRTPoRe Erbede Hadain pERoshERt: Larora ot hEiet o
incubdfid fEbSmviehPeiahad F6al Howl. e peitdsuge traghdd th€e times. Color

ho te-buffered saline PBS) foll owed by 4%
was %39135@3%1%%g0p§%5w§p ®were renoved and (;J| aced

i n 4% par af or mal dehyde over night. The brains were

processed to paraffln and enbedded Ten serial 30-
3 RQuantification pf RAGE Ligcand Binding to RAGHE lonProteln

‘ K ht
at W Abmws saﬂﬁm&& Bhdliifl Qlrl-EB%h gntp. @mh/toowa@fd% g

tide antibody) Iin order to detect the
immelyijires) @@@Bﬁ&% ligandsh eThvrlwand@aretm@thhmg@na emcrotlter

platcly Byhale iR pncr o U RRE comprc B PEROOE i
protefif BSin @ tvd3&kEnMn deheyR AGE fusi:lm pragiatiged mmi'amtlmuisalemstted

. for ou roomie Af t.er shi
using S polg oA alportf SobuERRa s HEptr a8 s st for
the 186 poktidd &f thé fudidfechigiers. aRola8lOKide werﬁﬁﬂsﬁlateﬂalhﬂg Gt’aphpad
Pnzrg Iﬁg Hre bangﬁgrlattgh w1|thdes§:=R115g1ed Eig?atal%av% llle% Q& ﬁéﬁ ﬁk&%olegand
values. HMG1B = Ampoterin, CML~= Carboxymethyl Lysine, A beta = Amyloid beta
1-40.

Exa

Example 8: Use of RAGE Fusion Protein to Prevent Allogeneic Transplant

Rejection
RAGE blockade may be expected to block allogeneic transplant rejection.

These experiments explored whether blockade of ligand-RAGE interactions using a
RAGE fusion protein of the invention would attenuate rejection of islet cells that had

been transplanted from a healthy donor into a diabetic animal as measured by the
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cover-slipped after treatnent with xylene. The anyl oid
area in each section was determned with a
W@ o09psmsn2 assi sted i mage anal ysi s system consPGL/USPODO10125
a Power Maci ntosh conmputer equi pped with a Quick
Capture frame grabber card, Hitachi CCD canera nounted
on an dynpus m croscope and canera stand. N H | mage
Anal ysis Software, v. 1.55 was used. The images were
captured and the total area of anyloid was determ ned
len ogfet'il}'lg la%tttt %ﬁ%gfah@asmnﬁ‘a MhGifa& ¥1bod MCBEQEQeIt&IOW a
per forme neasur enefit s.
targettdoecarmationd Aeldisvessedthetdus, 1Swe$ foowsl thatchdm1ms¢hahgn b;'/a

L T T B L
transpmﬁy senificakied delﬁmmmeéhﬁfmCaasaype(rgllybéiﬂia arbthus ﬁ:(jedtm)n of
sure the ] evel s_of hunman tot al

ot
transpigiiedi i cele e (AUogAne)Hnc YRR aemﬁl?feél 3§§ 82 Gapgpdant.
International, Camarillo, CA). Abtotai and Abt-42 were
extracted from nmouse brains by guanidine hydrochloride
afd quaiilegepeis Islet dagnsplpatation infMiseanuf act urer. This

'g ﬁrs% % trcg%%acﬁ%x?]lggntg PLsBld e J?@Ipédngﬁlsft{aﬁgh bife RA@ETusion

aggregat e nitive Function
protefﬁi(@“TbeiQQOQ weaddmodulate the sllppeneigrsigrsion @f tragsplanted islet cells

and tlIe JeLt?PP@ice o’%ld ab'g{e% &n WS%BtLgéf gkt)qg&fse'n%ciéq 15f Mﬁ'i)%jeﬁ

naze test at he experi nment
wer e trﬂwpen f| eI d vvater nmaze. The

ed t of t.h water
m%?gr?tﬁgﬁﬁj {Pl g )%ﬁg? (oY Wgr ARS* clBy em' §quar e)
intrav\&iﬁSusplhﬁélﬁdn bf ﬁmﬂwidwclh iQSTZ)J(‘S‘lgma Gﬁ(;en‘%lbﬂ @m%@f LoDist MQ@) at
the tri r renoved fromt
200 maffe Bt HeL{e g@@e £ <ﬁ G Igmics SFWer?SG‘PngﬁrfPElfgeded
transmfaﬁtanmtﬁ d;%oﬁm én hifo-hiiflfateR YorSiXlet Baidpimigues. Al

ani mal s un went non-spatial pretraining (NSP) for
t hr ee dslgtlselatione days. These trials are to prepare

t f}ﬁm%rtmw/cf \%ret arh%stfhbﬁf’éd »Oﬁﬂi‘ %t ;lgé H]tg@lazﬂmoﬁmmﬁ&l

retention of P orm These
(Sigmar, SaIIsaweMé))n o%fterrewadjml 1mg¢tlmfé3 fndlof toldl landgs balanced

e BYEBRTER TS B Gl A) DL £300L 08 e

(Rocled Dingedstfosy Bmhelﬂdsurgl Wi, pamcredta zmlrasmirgmadly iprecuredrandy

igestOR G Ran A drtesgiek dashed paiigesS B8 Birtfa by s

discoRtisudiitigiidientWeh&ifigdtRmatthd PolyARrv! 400 (mengrcd IESradsIeV A)
havingfp%g@i%%gréﬁrannstéﬂg%%%q 31’ at2f05y’ angr 1 ll%)d d"?ﬂe gés%teff?argments at

the interface of the 20% and 23% layers were collected, washed and resuspended in

HBSS. Individual islets, free of attached acinar, vascular and ductal tissues were
handpicked under an inverted microscope, yielding highly purified islets for
transplantation.

Islet Transplantation

Streptozotocin-induced diabetic C57BL/6 (B6) mice received islet grafis
within 2 days of the diagnosis of diabetes. BALB/cJ (6-8 week old) (BALB) mice
served as donors for allogeneic islet transplantation. For transplantation, 500-600

freshly isolated islets (i.e., approximately 550 islet equivalents) from donor mice were
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Chi-Square DF* P-value Chi-Square DF P-value
Logrank (Mantel-Cox) 18.777 1 <0.0001 7.662 1 0.0056
Breslow-Gehan-Wilcoxon 15.092 1 0.0001 4.904 1 0.0268
Tarone-Ware 16.830 1 <0.0001 6.212 .1 0.0127
Peto-Peto-Wilcoxon 14.359 1 0.0002 4.315 1 0.0378
Harrington-Fleming (tho = 0.5) 16.830 1 <0.0001 6.212 1 0.0127

*Degrees of Freedom
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these m ce. Exanple 6: Detection of RAGE Fusion
Protein by ELISA Initially, 50 uL of the RACE specific
womeabonal anti body HBI A |at a concentrati oPCDUSH07/010125

ug/mL in I X PBS pH 7.3 is coated on plates via

over ni ght incubation. Wen ready for use, plates are

washed three tines with 300 uL of | X nidazol e- Tween

wash buffer and bl ocked with 1% BSA. The sanpl es

(diluted) and standard dilutions of known TTP-4000

di Buti ojQleTPaRPRAAafibn IR OD-N1icls /M8 of AMfoimmune

sanples are allowed to incubate at roomtenperature
Dlseﬁﬁr one hour. After incubation, the plates are plates
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pr ﬁztel n of the invention wuld attenuate rejection of
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—ad

Group No. Loading Dose Volume Maintenance Dose Regimen
mice Volume
TTP-4000 | 8 (300 ng) (100 pg) (100 pug)
0.25 ml/dose/mouse 0.25 ml/dose/mouse Once every other day (QOD)
onday 1 starting on day 2 x 8 weeks; 1P
TTP-3000 | 8 | (300 pg) (100 ng) (100 pg)
0.25 ml/dose/mouse 0.25 ml/dose/mouse Once every other day
onday 1 starting on day 2 (QOD) x 8 weeks; IP
PBS 8 0.25 ml/dose/mouse 0.25 ml/dose/mouse Once every other day
on day 1 starting on day 2 (QOD) x 8 weeks; IP

Monitoring of Islet Graft Function

Islet graft function was monitored by serial blood glucose measurements daily

for the first 2 weeks after islet transplantation, followed by every other day thereafter.

Reversal of diabetes was defined as blood glucose less than 200 mg/dl on two
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4000 (Group 1) and animals that are not treated at all. Using a variety of statistical

analyses (Mantel-Cox Logrank, Breslow-Gehan-Wilcoxon; Tarone-Ware, Peto-Peto-
Wilcoxin; Harrington-Fleming) the differences between the Control and TTP 4000

(Group 1) and the Control and TTP-3000 (Group 2) were significant (Table 8).

Table 8
Statistical Method Control vs Group 1 (TTP-4000) Control vs Group 2 (TTP-3000)
Chi-Square DE* P-value Chi-Square DF P-value

Logrank (Mantel-Cox) 18.410 1 <0.0001 16.480 1 <0.0001
Breslow-Gehan-Wilcoxon 14.690 1 0.0001 12.927 1 0.0001
Tarone-Ware 16.529 1 <0.0001 14.686 1 0.0001
Peto-Peto-Wilcoxon 14.812 1 0.0001 13.027 1 0.0003
Harrington-Fleming (tho = 0.5) 16.529 1 <0.0001 14.686 1 0.0001

* Degrees of Freedom
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ki dney of a recipient. Treatment Wth Test Conpounds

Test conpounds were adm ni stered as soon as the islets
waoweg/1se3enspl ant ed; adm ni strati on conti nued fRPCT/ERI®OT/010125

60 days, depending upon how the control animal was

faring. Mce were injected with 0.25 m of either

phosphate buffered saline (PBS), TTP-4000 in PBS, or

IgG;’ n PBS according to the regi nen bel ow (Table 3).

Tabl'e 3 Administration of Test Conpounds and/ or

Vehicle Mnitoring of Islet Gaft Function Islet graft

function was nonitored by serial blood glucose

xam MEsfudmnl pxofteih 1t dyehi wechfoerllﬁﬁkﬁ gfter i sl et
t on every other da
¢ nEF R b bl t 1y oiiized SoFidadortucius MARAGE Bisisoe
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¥
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potentia] stabilifyiof the prgitein ovemitsTslislfdif. r ef | ect the day of
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con Rpis s Bhopele solg SR so0bE Rkt iy sscrigpe
hlstldme,adndchoaturﬁ lchlotide Ridre késtddraléh’g Whh Suéro§ahefmahhitoll Rearious
(human | g 3 Using a variety of

PH's X’F&Y‘?egtqé érpaﬁvﬁgeéso(%ﬁ%aé‘? Cox Logr ank,

Br ¢Ré B 538t anl dheB%Of stab AP BETHHLA00 alyated
Pet o- Pigtpg?WI caélm n; and Sﬁlar rt?ngton FI en\?’%sg?v lhae using size

exclypiqn W@W@H&W@@Ck ABS@ager BurimdAmHon0 Gofr@ioups 1

ees, of
Specg?gce onB. | sl%l]eltQ t ransp anxgﬁ )o%e%)hde%pﬁﬁ% é‘gﬁa'?%)&%l'
visiblsf absgrhginper(ld¥ - Vis).

Based on the solubility of the RAGE fusion protein in formulations containing

one or more of sodium citrate, histidine, sucrose, mannitol, and Tween 80 at a pH of
7.0 or less, formulations containing one or more of these buffers, lyoprotectants, or

surfactant were selected for further study.

Example 10 - RAGE fusion protein Ivophilized formulation.

Based on the information collected in Example 9, additional formulations of
TTP-4000 were studied. The studies focused on identifying the buffers and/or
lyoprotectants useful to maintain a stable product through the freeze-drying process
and potentially achieve a high concentration of TTP-4000 upon reconstitution (i.e., at
about or above 50 mg/mL). Six formulations were studied during a 2 week
accelerated stability study. The formulations are summarized in Table 9. Studies also
focused on developing a freeze-drying cycle for larger doses of TTP-4000 (250 mg)

as described below.
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D sease The second set of experinents tested whether
adm ni stration RAGE fusion protein (i.e. TTP-4000 or
waTm73830) woul d nodul ate the course of recurrBeI/US2007/010125

di abetes in NOD mice, using a syngeneic NOD transpl ant

nodel . Ani mal Mbdel of Di abetes Spontaneous autoi mmune

non- obese diabetic mce (NOD LU (12-25 weeks ol d)

served as recipients for islet cells, while young

pre-di abetic NOD/ LtJ mice (6-7 weeks old) served as

donors .in _syngeneic islet transplantation. |slets for

t rEphlowiing frsereof viRg: dhg fsmuylation sevelepmentisnnlp ials ware
crimpeaGhil Pl dédﬁrﬁblaoaﬁ@bm&r%r A (RORY @B 8416 Q) devkRipBient

transplantatlon Di abetic NOD/ L m ce recéived |slet
samplps avere sipredhat2-8 “Gaypiil ¢gsting avag parg‘ﬁ@w% of di abetes.

500- 600 freshly isolated islets (approximtely 550

i sl et eqU|vaIents) from donor mce were picked up with

a 1 S Iransplanted into the subcapul ar

SPRES (:091]c € nlila‘tlo othtTIk 488@ }{1 sarrl ngst W ﬁie%/gutrgd ﬂ- -Vi

Conpounds conpounds WBre adm ni St er ed s so&ﬁ as
specttdphotoshettys A Aeplienhab3pVanweduseddo obtain prodeinfspectra as well as

approxi mat el y 8 weeks e.injected with 0.25 ni
buttef PR S apisdnce PRt BB LGOS Ayt st SOBBH TP it
scatteamgqn@h gy becu e alr GG iy Irevein bl Ltibh. Tabl e 6

ring.of Islet aft Functl?n I sl et

gr af
%SE Ut TpAstueM RS ;'I‘S’él@ﬁ LS Bf%&ﬂtlﬁﬁ%‘?}b’é’étho‘i Freeze-
dried &Bﬁﬁ&lﬁﬁ&?ﬂé@l&tﬁh&ﬂfc sﬁﬂlﬁalés Réerk bdcdhstuiaskish a{et Sproprifd
transpl antatjon, foll owed by every other
amoupf af @%It dhe tiag, Eyrggeonstituioneascontidered dp bﬁé%e tmelfiesp wwhen
the wilet GRS QAHEPR thD it AR BHH W?I% xfo"\ﬂglgfbséaoq{gl 1 e pH (c)if each
measurenents. Percentage graft |oss was et erm ne
sampiehees BEeted ieraseonsibiiodadinzsopnegedy calibrated semi-micro
onsecutive neasurenents. Results are shown in Table
. Table 7 Effects of TTP-4000 and TTP-3000 on
Reboe Escmsﬂmﬁhtcnnatbgl‘aﬁym (REE) wad pdrtrmbdangy afSK gehSuper

e NN PR TN KON VA TR T R

aggregate formation) of TTP-4000 during freeze-drying and storage at accelerating

prob

conditions. Samples were injected into an Aglient 1100 series LC fitted with two
TSKgel Super SW2000, 4.6 x 300 mm, 4 pm columns (Tosoh Bioscience, 18674).

To measure the particle count, a 1 mL sample was diluted 20-fold into 20 mL.
The sample was degassed by sonication for about 30 seconds, and gently stirred by
hand-swirling without introducing bubbles. Three aliquots, each 5 mL in volume,
were withdrawn into the light obscuration counter sensor. With the instrument set to
cumulative mode, particles were collected at settings of greater or equal to 10 pm and

greater or equal to 25 pm.

Resulis:
Based on the preformulation studies in Example 9, two buffers were initially
investigated: sodium citrate and IL-histidine. The concentrated formulations 1-6

(Table 9) were prepared using centrifugal concentrators. The final protein
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Cumul ative Survival Plot in FIG 18. As shown in the
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measufsng fhe Stagpl ity [gh the WO(SI T af ter
| yophi ki zaf I on apdoreconspi tut) on. Theglhyophi
protein in each formulati on was al so subj ected T
accelerated stability studies to determ ne the
potential stability of the protein over its
shefsfa fhﬁxtewléhaf & r
oot fokBulal Bt 1 R0 A O o S e RO TR B
volugmgs| dhpwi ﬂla@dsapqzﬁwpsr filedwstb| aihi Rridnyto alnjzing,t thb lshmp!es ofere
T, f r ovi
Frouch ot R PR} BEp Eedn s30T Iy 0 B R PR Bor2 hours.

reconstitu OrlTU ations
The Ra@Eles wsrodriqh ataciedueed plbssute &i01 GophTorreindty e temperature of

e 41 2 LELS0SEK R0 SO UR AL 9 SO0 W

temﬂelre&hrerﬂm) °Caffod apmaiitnately mlhdiﬁs \Aﬁmqammgtm,za ﬁg,V’thE Rials
ucrose, and .nmanni tol . Vari H s between 5. nd 0

okpessds 4nd (15 17Rs WATS HEPE. oR EHCkeakon AT peAes from each
form@lafinl i-6y of TTP-4000 was eval uated using size

excl usi on chromat ography (SEC), SDS-Page,
Fodhe &iceng-dried Brodnetsrverr sebispied ta w@lﬂsgxe@ FtAbidity study in order

to ac‘ééisCtHé é‘l'iergx'cﬁlhsrtgdlﬁ@ &G fo 5‘& U@Q\/R} Je-atied products were
ul tra-viol etvisibl absor ance
placed in storage at 40°C and 75% relative humidity for 2 weeks.
The freeze-dried products were reconstituted with 0.206 mL WFIL. All freeze-

dried products were reconstituted within 20 seconds or less. The pH remained

wer

consistent in all reconstituted formulations throughout the 2 week storage period.
Residual moisture values determined at times 0 and 2 weeks for the freeze-dried
products were between 3.0% and 0.8% and showed that the freeze-drying cycle was
able to sufficiently dry the pre-lyophilized formulations. The osmolality of all the
reconstituted formulations was within a desirable isotonic range between 250
mOsm/kg and 400 mOsm/kg (See Table 10). The viscosity of each reconsituted

formulation was below 3.7 cP (centiPoise).
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: anal sing a. Kar ertl rati on nmethod.
freezq AR50 & Va2 54 oot Sl iosiniat e e ARl ARG 2 2 week
accelé@%ﬂ%ﬂhh@t gy THE dohéurd Wﬁxﬁpﬁhﬁéﬁ(aggwgﬁ\fe #foréfkdowhhe
tinme for reconstituti on_was consi dered to be the tine

productlowersifersisieBAAVE fi-snckelap dee) (Tablenkt i me when there
were no visible solids. The pH of each sanple was

measured after reconstitution using a properly
cal4ble i eBe@,@ﬁltuwdafompiaﬁms ofIZ&- apdlt Yodntact protein

o=\ 'T'l'\LI

%baﬁml 5t {oiotd | NERlSF T TWe0Esh vl il 3 3:'
Eoiie AR QoG | Quana Y28 OF DBt { BRuahysi cp
sty | ity (degradatipn and sol ubl e aggeegatl er =2 wks)

1 o¢ matijon) of {lebP- 40D0 during Treezéoglpyl ngoand
2 10r ageg at acdedoer at | iy 96.8 97.3
3 10 60 0.01 96.3 97.2
4 10 60 97.4 97.0
5 10 30 50 97.9 96.9
6 10 60 0.01 97.7 96.9

Peptide mapping revealed no oxidation or deamidation of TTP-4000 due to
freeze-drying and storage under accelerated conditions.

SDS-PAGE was run on formulations 1, 3, 4, and 6 and showed that TTP-4000
maintained physical stability throughout the freeze-drying and storage process in
these formulations. )

To scale-up the freeze-drying process for use with 50 mL lyo vials and a

dosage of 250 mg of TTP-4000, samples were prepared by concentrating the solution
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conditions. Sanples were injected into an Aglient 1100
series LC fitted with two TSKgel Super SW2000, 4.6 x
w@o@7803024 mm col utms ( Tosoh Bi osci ence, 18674CT/U82007/010125
nmeasure the particle count, a 1nlL sanple was dil uted
20-fold into 20 nL. The sanple was degassed by
soni cation for about 30 seconds, and gently stirred by
hand-sw rling w thout introducing bubbles. Three
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i ght obscuration counter sensor. Wth the instrunent
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50mg)mm cal stability of the forrrul ations. The
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freezedried products were reconstituted

recongtifipdhsample dagd adew gmouptef parfeulais goaiatned consi st ent
in all reconstituted fornmuirghieqns throughout the 2
week storage period. Residual noisture val ues
det er miVnelieret parhgles detegied M esenditpted samplef dusmestenrged

hoursf dsieggﬁgs at RABdnPlcRe

Particle size Time =0 Time = 2 hrs. Time = 6 hrs.
Particles per mL > 10 um 562 368 948

> 25 um 8 16 20-
Particles per container > 10 um 2753 1803 4645

>25 um 39 78 98

In summary, TTP-4000 was formulated in citrate and histidine buffers

containing one or more of sucrose, mannitol, and Tween 80. Testing showed that

formulations containing sodium citrate or histidine had similar performance

characteristics and that TTP-4000 may be more soluble in formulations containing

histidine.

Formulations containing histidine were focused upon for further scale-up

studies. Following a freeze-drying cycle, the chemical and physical stability of TTP-
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products were between 3.0% and 0.8% and showed t hat
the freeze-drying cycle was able to sufficiently dry

wo b@7p8@02 yophi | i zed fornul ati ons. The osnol al P€YUST007/010125
all the reconstituted fornulations was within a
desirabl e isotonic range between 250 ng sm kg and 400
nmy sm kg (See Table 10). The viscosity of each
reconsituted fornul ati on was below 3.7 cP
(centi Poi se). Tabl e 10. Reconstituted fornul ati ons of

10000 BB P T O RS Bl

were AeRBRAOTAIE EnANERI Grad ENnihtdd ﬁéﬁﬁtﬁe Foehl1aglhE T Rélfihdat
in these formulations, TTP-4000 was not particul arly

formylatien ehesenrpra e formplssion deyrlopmentiwudy eqniained |9 mM
histid?hQ GSEMPARESkOMd 181 %ORSESE S04t bR Cbg\g{; Sthis formulation

aggregate and br eakdown speci es. ysis was al so
demqpeirated psypemon dbélityrte kBg&b’ﬁﬁPMOQ@ @talbdf? dwiing froews-gryingrando
stora%é VAT Filasglr%lﬁgﬂe?ﬁ%evﬁngles?t?o&&ﬁgﬁtﬁfrp&s’i‘ b %0%6 dkunng the study. In
the scalc up study clic sticriosd levyl wauchsed ThéS anMuntadp.fst threpasmoialgg of

the eI Bocla SRR DTS el e S i vty

maintiiniay it H @ tioy TTP00d phé-Diophilizéd PordtiBtichignd feconstituted

f d t ed
formuafi £ o pLee” BHES. BAce T iantn’ 17 Rof S Bt gribicp profeing
precipigtidh @ntbesdpawed. t hat TTP-4000 mai ntai ned physi cal

stability throughout the freeze-drying and storage

pr baefozegaing reconsidgredas Alustigtive ‘I’El)'s%fa‘gé pripeippkof the
mverftfo%e 3ndl Hih&oRE ﬂﬁ)ﬁﬁﬁ:aﬁeﬁs éfﬁlech‘%é ﬁm'ealiﬁ o¥hiths t}ﬁﬁg

a dosage of 250 ng o es me e prepare
skillaghindlomant rsendt n@ten@@l tg dllnut tmnnbermwnrtg/thtemt FmbodipBmts
f |

showiSAct el bod SPGB CRRLRE R A B By it wihig e
scoppéf the Qppdiwiedrvl8Mhswaas datteldvitiinghé preaéntanoemiveaonfepd.l %

(vol/vol). The pre-lyophilized fornulation (16.67 niL)

was added to each 50 nL vial. The sanples were exposed

to a freeze-drying cycle where the sanples cooled at a

shel f tenperature of between 5 0C and -5 OC for 30

mn, followed by cooling at a shelf tenperature of -50

OC for approximately 3 hours. The sanples were dried

at a reduced pressure of 100 niforr and a shelf

tenperature of between -20 0C and -10 C for

approxi mately 34 hours, followed by a shelf

tenperature of between 5 0C and 20 OC for

approxi mately 11 hours. Follow ng freeze drying, the

vials were stoppered,
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and the tops were crinped. A pharmaceutically el egant,
whi te cake was produced. The cake appeared rugged and
walr@7nai302 ose its structure during handling anpiCT/US2007/010125
storage. The concentration of the reconstituted sanple
as determ ned by absorbance at 280 nmwas 40.5 ng/nL
of TTP-4000. In additional studies under simlar
conditions, the concentration of TTP-4000 in the
reconstituted sanple was consistently about 50 ng/nL.
The reconstituted sanple was neasured for particul ate
Whatdsglagmed 1 0, 2, and 6 hours of storage at room
tenperature. The results in Table 12 show that the
reconstituted sanple had a | ow anount of particul ate
coht ent A ReyGEdusion puefisy comprisang an:mémmtg seqgnpeas set

fort JE 3OS 05 36 AR SDRHD: 7 of bRERARcy i RHSTTHAY idontica

theretouf f ers contai ni ng one or nore of sucrose, mannitol,
and Tween 80. Testing showed that fornulations
containing sodiumcitrate or histidine had simlar
pez.f or NERERAGEABTIOR Prsteinas cidith 1,haierdihR: s63Q6noeay 1428t 90%

. nor e le.ip fo | at | cont aj ni hi sti di
idendEg} fa e 0L S5 PERRIHE WL SRt i o4 550 I
NO: $©br SBQUIDENCE 62 weithtnt $hddit@minkalsiaw ng a
freeze-drying cycle, the chem cal and physi cal
stability of TTP4000 was eval uated, and no significant
di{ f er engesH168 MEA rhdlecillt Blat dhétRicl HMATE ARGNNRORIN of
. detected. Also, mannitol was elimnated fromthe
clainf br nul ati on. The final fornulation chosen fromthe
formul ati on devel opnent study contained 10 niV
hi stidine, 60 nM sucrose, and 0.01% Tween 80 at about
pH-6. 0. Thithiselatask RN Aamiodgsutbcofimbainy Jtvelkrainghp N Acomprises
it e - X ' freeze-dryin
the sEfichid & SLEOfAER SO 10U, 54 BERBLH KDY e e Sectott O teas
90% éedmntiedltthatioon of TTP-4000 during the study. In the
scal e up study, the sucrose level was raised to 65 mM
to adjust the osnolality of the fornulation closer-to .
| s®t oni KhleypreBdibh REctbNthas E@loded heHAQY, ﬁlisfongﬁéteﬁl &0claim 1.
found that maintaining the pH of the TTP-4000
pre-1lyophilized fornmul ati on and reconstituted
fog mul aty @)1 @hnREct@PRithRE LpfsaiB veaSs of Bl 8, fudiBfiat the
useful pH to reduce protein precipitation or
cell egg@sgqg@t%ﬁiﬁ fnswnfpypEgbeMEPIYNg af §inder agid gequence as set forth

in SEQ Y NG-3d $SEAQIH R0: 598 QiR at Mast 884 identical thereto.

7. The cell of claim 6, wherein a sequence at least 90% identical to SEQ
ID NO: 56 or SEQ ID NO: 57 comprises the sequence of SEQ ID NO: 56 or SEQ ID
NO: 57 without the C-terminal lysine.

8. A formulation comprising a lyophilized mixture of a lyoprotectant, a
RAGE fusion protein, and a buffer.

9. The formulation of claim 8, wherein the lyoprotectant comprises a

non-reducing sugar.
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i nvention. Since numerous nodifications and changes
Wil readily occur to those skilled in the art, it is
waoodo7issended to [imt the invention to the exeCr/US2007/010125
enbodi nents shown and descri bed, and all suitable
nodi fications and equivalents falling within the scope
of the appended clains are deened within the present
i nventive concept.Wat is claimed is: 1. A RAGE fusion
protein conprising an am no acid sequence as set forth
in SEQID NO 56 or SEQID NO 57, or a sequence at
| east 90% i dentical thereto. 2. The RACGE fustion
pr afpei n Bfe PhBLAibN FORIRIT) vheiSH URN-RUULBBShgdBbmprises
identical to SEQ ID NO 56 or SEQID NO 57 conprises
at lepsteons of geqrese, onawpEly oy tkghalasg. or SEQ ID NO 57 wi t hout
the Gtermnal lysine. 3. An isolated DNA nol ecul e
t hat encodes the RAGE fusion protein of claiml. 4.
Thd 1i sol Erecfarmmatinp lof ¢laing & whetean thehuffeneowipnisehbistiiiae.
conprises the sequence as set forth in SEQ 1D NO 54
or SEQID NGO 55, or a sequence at |east 90% i denti cal
t hé2et o.THe. foAmulatipn ef slaim 8 edteoain theaR A GR-findies proeeiiRAGE
fusi o i.n of.claim.l..6. cell transfected w
complSLTRREH SoiFpdinids e ikes f £ 8ot R Copiating s Che
domaikpe Easiesmandgdtinl inisi Oporfibnof a IC2aduntidis of gn dinamopbulin.
acid sequence as set forth in SEQID NO 56 or SEQ ID
NO 57, or a sequence at |least 90% i dentical thereto.
;bfi}?he e fo?humigiémf?giﬁl\%@’ w(lilerﬁl SEQ ID NCc)ﬂS'%ét g
% i dentj cal to ) or . j ) )
°°me8ﬁﬁ%d§ééﬁcﬁ%er§%@agh inkediq HRAGE spmppogiebplipdrpmain
suctbthathe DtEmihe abriA® hed ! thd RAIGEimBundlbBiIRE&hbRNs linked
conprising a lyophilized m xture of a oprotectant, a
to theAbtermiaslamine 3eid of the perdomay bmkergandﬁi;@ G-torminad gmape acid
of Y RAGH iMBabsingidket ReditetapiRkes Ak N?-@é%?ﬁh @Pniflo acid of a
non-reduci ng sugar. 10. The fornulation of claim9,
polypepiids ¢epnapresimga G dlesiaig of ag smmeoagiobeley ogta foztien theneof.
of sucrose, mannitol, or trehal ose. 11. The
formul ati on of claim@8, wherein the buffer conprises
hi didi di riéhe foAmulBhien fod chaithdt?, ehedn teR AGE, fusivarpedtein he

comrﬁ)ﬁ% eI izt RAGE ‘i)rtn%u?loglobulin domain and a first RAGE interdomain
linker linked to a second RAGE immunoglobulin domain and a second RAGE

interdomain linker, such that the N-terminal amino acid of the first interdomain linker
is linked to the C-terminal amino acid of the first RAGE immunoglobulin domain, the
N-terminal amino acid of the second RAGE immunoglobulin domain is linked to C-
terminal amino acid of the first interdomain linker, the N-terminal amino acid of the
second interdomain linker is linked to C-terminal amino acid of the second RAGE
immunoglobulin domain, and the C-terminal amino acid of the RAGE second
interdomain linker is directly linked to the N-terminal amino acid of the Cy2

immunoglobulin domain or a portion of a Cy2 domain of an immunoglobulin.

15. The formulation of claim 12, wherein the RAGE polypeptide
comprises a RAGE ligand binding site comprising the amino acid sequence as set

forth in SEQ ID NO: 10 or a sequence at least 90% identical thereto, or the amino
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conprises a RAGE pol ypeptide directly linked to a
pol ypepti de conprising a CH2 domai n of an
w0 povanagbobul in or a portion of a CH2 donmai n OPCHENS2007/010125
i mmunogl obulin. 13. The fornmulation of claim12,
wherei n the RACGE pol ypepti de conprises a RAGE
interdomain |inker linked to a RAGE i munogl obul i n
domai n such that the C-termnal amno acid of the RACE
i mrunogl obulin domain is linked to the N-termna
amno acid of the interdomain |inker, and the
acid seqpenqeiatapt Rthiin SEQ IP 014k oraceayerce AblsASH A% idmtieal
therefos directly linked to the NNtermnal am no acid of a
pol ypepti de conprising a CH2 domai n of an
i mmunogl obulin, or a portion thereof. 14. The

f I [ i
prisF e ﬁ’f*e%ﬁ’pr%ﬁ%a‘égﬂﬁcﬁm R s S L
compaises thefamind alAGEquernce as seteorthlin nkleastlona IoéSElQ)]Ia N 32033,

L N R T

acid of the flrst interdomain linker is linked to the

m nal acid a e first RAGE i no ul
" Be eRelRichaf el {4 Gvheetip 2 eavense SLIAaHp (Badgeriical
to SEQTIIDIMQA gbum, r349I 95E3 4] 37556, HSFL olnthrisk£ihid P86 SEQ

of the first |nterdorra|nllnker t he term nal
ID NE§ 5 e b 1 2607 SBraT W RS At PRI PRG. || nked
to CGtermnal am no acid of the second RAGE
i mmunogl obul in domain, and the C-termnal amno acid -

of 1& he Facorgwdasion aflairy®rfurthen qomaisingsatdpass ong pf
surfaéwg%hkﬁtlhgﬁﬁégt & fbiRlngdPepo acid of the CH2

I mmunogl obu omaln or a portion of a CH2 domai n of
an i munogl obulin. 15. The formulation of claim12,

uhes ef AL E RAGTPRINRERLR RIRIY #850f PAGF AR Mign

bi idi ng site conpri 1o guence as se
protefmrebhnstmutSE@x & Bilhioit, Whewwin ﬁleééﬁ;@ﬁ@ﬁmamrdneaﬂonﬁéﬁératmn in

tho el e nEPRis Wi iy FheRar BT MRS S g 400
mg/mident i cal thereto 16. The fornul ation of claimS8,

wherein the RAGE fusion protein conprises the am no
acid sequence as set forth in at |l east one of SEQ ID

NG, 32Thécoditui®ad . fodfulaidn oP&lairR'1 9 vwherein the FEAGE WSion
at |l east 90% i dentical thereto, 17. The fornul ati on of

protel) eRIAPHISSS afkd B Rplupepbids direatlwlinkediorn prdypeniidgcomprising a

Cy2 RikhihBf Iﬂ@mnﬁﬁmgﬁ%uhﬁ%r ?ﬂ iAPof ao’é 2 38maf ofdn
conpri ses the pol ypeptid f SEQ B NS 32, 33, 34,

immg®glgsling7, 56 or 57 wit hout the C—tern1na| | ysi ne.

21. The reconstituted formulation of claim 20, wherein the RAGE
polypeptide comprises a RAGE interdomain linker linked to a RAGE
immunoglobulin domain such that the C-terminal amino acid of the RAGE
immunoglobulin domain is linked to the N-terminal amino acid of the interdomain
linker, and the C-terminal amino acid of the RAGE interdomain linker 1s directly
linked to the N-terminal amino acid of a polypeptide comprising a Cy2 domain of an

immunoglobulin, or a portion thereof.
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18. The fornulation of claim@8, further conprising at
| east one of a surfactant, a chelating agent, or a
whelokitsgoagent . 19. A reconstituted formnul ati oPCT/US2007/010125
conprising a | yophylized RAGE fusion protein
reconstituted in a diluent, wherein the RAGE fusion
protein concentration in the reconstituted fornul ation
is within the range from about 1ng/nL to about 400
ng/ m.. 20. The reconstituted formulation of claim 19,
wherein_the RAGE fusjon protein conprises. a RAGE )
patipe p#‘ﬁ secoppiautadyformylation phelgimy %y}b’@ﬁﬁeifd@e RAGE fusion

protefPEBhp it ﬁrs%@@ﬁﬁﬂnﬂn@%lo&ﬂiﬂ A5 RN IsPRAIGR
ortion of a CH2 domai n of an i munogl obulin. 21. The

interderegRdinkentikrd orangrend BAGH irepgpeglobulinemainandrpesecond
me%ﬁkémhmq&me? SubR AR LRS-t iﬁb%ﬁ%@ht@ ﬁg%tngﬁg

~linked to a RAGE I mmunogl obulin donain suc
inter¢orpaindinkar isdinked tathedC-dérntipal aRACE atidmfithe) ot RAGE

_ el Ay . 3 the
imm P ol e 1Pt b R h I8 o IR Mo RAGE |
immigivgldAHED dob@ndoliskad tbiGrkeemina adiine e¢il o f thefiadirtadohain

.. N-termnal amno aci,d.qf a pol]ypeptide ¢ [ising a
inkefy b NEER il et ROt e AR ket 6 C-
tennjg\lhbempfo ékﬁd offhe seen@RAGBIneRuicylobUl R donaiff a;rﬁi e ml':’i %,E

A reln tr 1 on oteLn co [1Ses..a Irs
termiprf R BHLPT HioRA R POSRTBL PR et to e
N-tetnifkEdmino¥abot e T,29fRMNcho BT HRRNY bOR Ebhﬁm‘iﬁ'@é&?

and a second RAGE interdomain |inker, such that the
domayp of ARfmEungglobyliBei d of the first interdomain |inker
is linked to the CGtermnal amno acid of the first
RAGE i mmunogl obul in donain, the N-term nal am no acid
of23-he dheserenpinaRd forawetibwbiitiaim @8mahercirstheiRkGE t 0
- 1. ] . ] ks : fi i I in linker,
polyifepliBR BbRptisalt RAHE Lt bl bl B EIRIAT R A0S
sequéricglagiset forthiiniSd&) 0 NO:efnomeeseqaonaemt deastlo®fs ildrgicakbtherdo,

GE | nogl obul i n_donmai the Cterm nal am no o
or thE affnd JATH 18 L S DR o7 e i 8t 90%
identidah#tegetbo t he N-terminal amino acid of the CH2

I mmunogl obul in domain or a portion of a CH2 domai n of
an i nmmunogl obulin. 23. The reconstituted fornul ation

of 2£1 ai MhePeconbgiidFothelaRASBf claim 19, wherein the RAGE fusion
protein comprises the amino acid sequence as set forth in at least one of SEQ ID

NOs: 32, 33, 34, 35, 36, 37, 56, or 57, or a sequence at least 90% identical thereto.

25. The reconstituted formulation of claim 24, wherein a sequence at least
90% identical to SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56, or 57 comprises the
polypeptide of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56, or 57 without the C-terminal

lysine.

26. The reconstituted formulation of claim 19, wherein the diluent

comprises water for injection (WFI).

<
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pol ypepti de conprises a RAGE |ligand binding site
conprising the am no acid sequence as set forth in SEQ

WO DoR@m03e) or a sequence at | east 90% i denti caPCT/US2007/010125

thereto, or the am no acid sequence as set forth in
SEQ I D NO 47, or a sequence at |east 90% i denti cal
thereto. 24. The reconstituted formrmul ation of claim
19, wherein the RAGE fusion protein conprises the

amno acid sequence as set forth in at |east one of

36,. 37,,56
setlhenc LIS e BRI BT aen BEs1at 0oy et the r@nsfiuted
formiil@tion § dulitabRofot Stk leb@orGhirehabdiladbdmifiBiation.a
sequence at |east 90% identical to SEQ ID NGs: 32, 33,
34, 35, 36, 37, 56, or 57 conprises the polypeptide of
SES8. | DNEhe re%%nst%ﬁtedef&nn@lﬁtml?’@f cldifn 1§6wh8relr5axe%édﬁgﬂﬁ1ted
the C term nal lysine. . The reconstituted
formpletion isdseionicof cl ai m 19 vvher ein the diluent conprises
water for injection (WFIl).27. The reconstituted
formulati on of claim 19, wherein the reconstituted
f 02%ul aThe redogstiutedabtmulation sfibleim dAewherein the formulation

comipfiet SYOIR 5480 1P KRS R e Pl AP EARERY tepbb as oo
forthfuo SEXY HD N@'S 32, B3,4085,36, 39, 56 loe Sﬂemmsdquéucteeai least 90%

) fo I 19 he . f or nul at

identjeGf bl Ml Ao AR RRE i ffer it G0 mM to

aboutOFRIM SLEYsé; b o8008 1% a0 aABowe .05 O tTRvden 88EGhd B pMOSE about
é 33, 34, 35, 36, 37, 56, or 57, or a sequence at

6.0t t983st 90% i denti cal t hereto; about 1nMto about 100 niM
hi stidi ne buffer; about 60 mMMto about 65 nmM sucrose;
about 0.001%to about 0.05 % Tween 80; and a pH of
ab¥lit 6The resopstitutedformmlation ebelgin f B whereis thel farmdation

t
comifeh 8 s ORI B AL e ARl s
forthdie §EENT2 NEs: S8t 33,34, BS, 39, SEQG Or ROsor 8&qudBce B4¢as830%
5 u | east 90%

dentiy bfenar on i plve o FEORYP pTRES B0 Tiveen
80; aadiapdbef atwno6t0.0. 01 %9ween 80; and a pH of about 6.0.

31. The reconstituted fornulation of claim19, wherein

the formul ation exhibits | ess than 5% deconposition

af3er 1Tne Q&oﬂbtitﬁﬁbd%ﬁﬁﬁl@ﬁoﬁ@ﬂélhﬂﬁ a9ewherein the formulation
exhibits less than 5% decomposition after 1 week at 40 degrees Centigrade.

32. The reconstituted formulation of claim 19, wherein less than about
10% of the RAGE fusion protein is present as an aggregate in the formulation upon

reconstitution.

33.  The reconstituted formulation of claim 19, wherein the lyophylized

formulation of the RAGE fusion protein comprises a lyoprotectant.

34. The reconstituted formulation of claim 33, wherein the kyoprotectant

comprises a non-reducing sugar.
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32. The reconstituted fornulation of claim19, wherein
| ess than about 10% of the RACGE fusion protein is
w@e@sasi3onas an aggregate in the fornul ati on upPET/US2007/010125

reconstitution. 33. The reconstituted formul ati on of

claim19, wherein the |yophylized formulation of the

RAGE fusion protein conprises a |yoprotectant. 34. The

reconstituted formulati on of claim 33, wherein the

| yopr ot ectant conprises a non-reduci ng sugar.35. The

reconstituted formulation  of ajm 34, wherein the

note-r edtiBe FFg”rO%%}&HF%chH’B?IPB%%Oé‘Ela‘F%égtwb‘?félfb edgprigducing
sugar@prisel at Rastlon@Fls@&8se, 3annitBE of @eRAISEd. t Ut ed

formul ation of claim19, wherein the | yophyl i zed

formul ati on of the RAGE fusion prote| n conprises at

I t |

or 5 b B R BBllcuTondgiet L Ata 1o, nciof S ehyBaal
formulatipn 0§ theR AGEofusmnrperotenhiahprirsk dbleast| opepiyl huffet, RAGE

surtabtdf, A2BLARE L Ben A8 HARPEUELADTS %1 [ tont - 33, The
?rt! cle oftg:aﬂuf acture of cl alerEn 3;, V\Qe[ ﬂjg gheeRAGE
i R Y e I e S e AR

lyoph)fliiblﬂl qxgicgb Whdidn Bfot@inP@id inBitudions fér récElNiBItihOthe aybpmhzed
Iob lin. 39. The article of nanufacture of
forml.}iag

in the RAGE pol ypeptide conprises a
RAGE |nterdomai n linker |inked to a RAGE
i mmunogl obul i n domai n_such that the C-term nal am no

ac?® of ThartiRkeaxd mamifaeyrovinleim Ybmehercinghe Ri@H fagon

o ORI O gl IO OTBA B
Cu2 domuiarofiag ininpuneglopullingr@cporiaornt da Nu? domiairabf ami no aci d

ypepti de conprising a CH2 domai n of an
‘mm‘?‘m@g obulin, or a portion thereof. 40. The article

of manuf act ure of cl ai m 38, wherein the RAGE fusion

B e baght o FEAR O B

comﬁk@a RAGR eateitihdin IHAREBIinkedRE 2 R SEEGHEN bulin domam
interdomain |inker, such that _the N-term nal am.n

such élat dheoe-temaingh 3aino; aeidpifBRRACE imrupmoglobuiin r@@al%lalﬁ&ced
to thENLRFAIMARAmMHY 294 81 iRferdddaih linktr, BASe C-terminal amino acid

of the RAGE interdomain linker is directly linked to the N-terminal amino acid of a

polypeptide comprising a Cy2 domain of an immunoglobulin, or a portion thereof.

40. The article of manufacture of claim 38, wherein the RAGE fusion
protein comprises a first RAGE immunoglobulin domain and a first RAGE
interdomain linker linked to a second RAGE immunoglobulin domain and a second
RAGE interdomain linker, such that the N-terminal amino acid of the first
interdomain linker is linked to the C-terminal amino acid of the first RAGE
immunoglobulin domain, the N-terminal amino acid of the second RAGE
immunoglobulin domain is linked to C-terminal amino acid of the first interdomain
linker, the N-terminal amino acid of the second interdomain linker is linked to C-

terminal amino acid of the second RAGE immunoglobulin domain, and the C-
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i mmunogl obul in domain, the N-term nal am no acid of
the second RACE i nmunogl obulin domain is |linked to
w@2a0ensa3pnl am no acid of the first interdonmai PCT/URI0ET/010125
the NNterm nal amino acid of the second interdomain
linker is linked to Cterm nal am no acid of the second
RAGE i nmunogl obul i n domain, and the Cterm nal am no
acid of the RAGE second interdonmain linker is directly
linked to the N-term nal am no acid of the CH2
A mmunogl obul i n domain or a portiaon of a CH2 donmai n_of
termigal RIS S RAGH secopddnigrdqreain ligkerig desty ke fo the
N—ter%{Ai%élrﬁrﬁﬁo MRS FRhOCL D e BAGE . RBLNR %Bhiaﬁﬁo&@ﬁ&ftﬂoﬁ%‘fagjnz

- l'igand binding site conprising the am no aci

domaie gfijamgamagoglebulinrth in SEQ ID NO 10 or a sequence
at |l east 90% i dentical thereto, or the am no acid
sequence as set forth in SEQ ID NO 47, or a sequence
at41.easTheadicledeimhammehctitweofaigm 38 whkeindh¢ RAGE pblypeptide

comprltlasgé'I ]; ?{%(Jgﬁ ? glfld g%ﬂiu@s@&?o@ﬁ&%ﬁn&%@%@% It':lgl osgéll;]?etnl%lﬁ Qgtset

conpri se e anil no |
forthlie SEQ MMM 0SEQ Sehudide:at Bast BB idshticAbthefo, o3 The Mbirer

.. 57, or a seguenc t.90%identical thereto, 43.
scid spfsetiia R RERHTANHAE NG 47 P sFR1nSe ahisam 1o ieniical
therefequence at | east 90%identical to SEQ ID NGs: 32, 33,

34, 35, 36, 37, 56, or 57 conprises the polypeptide of
SEQ I D NGs: 32, 33, 34, 35, 36, 37, 56, or 57 without

they C t epdhiirle ddmhifactift of BE, whdrbfl the RAGRHHIBA bHtSin
of claim37, wherein the diluent conprises water for

comprifed the appnp WAd)sequence P setdfprthdn et lspshmmafof SEQ ED §f0s: 32, 33,
34, 3§,' A, 87346 ?i“@ﬁr&'arhe&iﬂ&c%% %&960)%@&1%91&?(9&%.' on is

ui t'abf e for ’subcut'aneous or 1ntramuscul ar
adm ni stration. 46. The article of manufacture of

s Honi 4o R BRI S LT A st
90% idmtislto SEQID 80N 52 3uL34985206 OMISOEIIS) oneprises the
polyReie SERER TR 3o v it oot Tohg” oRQ Bl i teminal
lysinset forth in SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56,

or 57, or a sequence at |east 90% i dentical thereto;
about 1nM to about 100 nM hi sti di ne buffer; about 60 nM

t 044boutrnEariEh StishASR:tuPPOtlaith 99 Whdreinahe dlubntQemiprises
Tween 80; and a pH of about 6.0 to 6.5.
water for injection (WFI).

45, The article of manufacture of claim 37, wherein the reconstituted

formulation is suitable for subcutaneous or intramuscular administration.

46. The article of manufacture of claim 37, wherein the reconstituted

formulation is isotonic.

47.  The article of manufacture of claim 37, wherein upon reconstitution
according to the instructions, the formulation comprises about 1-400 mg/mL RAGE
fusion protein comprising the sequence as set forth in SEQ ID NOs: 32, 33, 34, 35,

36, 37, 56, or 57, or a sequence at least 90% identical thereto; about 1 mM to about
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48. The article of manufacture of claim 37, wherein
upon reconstitution the formulati on conpri ses about
wa@ 603030392 . RAGE fusion protein conprising theCT/US2007/010125
sequence as set forth in SEQ BD NGs: 32, 33, 34, 56,
35, 36, 37, 56, or 57, or a sequence at |east 90%
i dentical thereto; about 10 nM hi stidine; about 65 nM
sucrose; about 0.01 % Tween 80; and a pH of about 6.0.
49. The article of manufacture of claim 37, wherein
the jnstructjon ar&?for reconstituting the

100 miybhspfingdties, B Quabeut parmhaicreserabarsitfip 1% to

abouP 0B LT HEAL e ndta fH of Bodud®.0 REQHSt i tuted fornul ation
is wthin the range from about 40 ng/nL to about 100

ng/ mL. 50. The article of manufacture of claim 37,

wh ' teril P
s DUl e
the ferompaticn eemprisse abent 49650 mighrak. Rmsﬂwfuhimmqnoaird'cdmmsing the

sl PR TN OB S8 S 4 G0, rg,

sequéiive anldascP@%ddermiznl thareto] adoof 10 il mﬁiame);\:ﬁﬁmﬁléﬁ mdNDfucrose;

abouf BETTR Y 4t R AR L 4080 P Rl 506 cocompos £ on a t er

1 week at 40 degrees Centigrade. 53. The article of
rran fac re of C%)WI m 37, wherein |ess than about 10%
e Pbmapraetureof daip dZowherswn s ingiaictigag are for

recoﬂsﬁtﬁtﬂ% thenyaphatidedTo PR Bt b aRhSthht e MGEfiﬂsmﬂ_ ?otem
article of manufacture of claim 37, wherein

conceRtensiop ipbeirachpstiutes fommtlatipmpisovidiin teorper §r@§x about 40

mg/rﬁ]yc&pgp&ﬁqbgqﬁ .. The article of manufacture of claim
54, wherein t%/e | yoprotectant conprises a non-reducing

sugar. 56. The article of manufacture of claim 54,

of Lucr 4L i f BAHSh AR HET R TRUASER B 1iiflad"S
formnmniohacstarike. of cl ai m 37, wherein the | yophylized RAGE

fusion protein conprises at |east one of a buffer, a
surfactant, a chelating agent or a bul ki ng agent. 58.

]’5 set hodhk Qf'tldl)di epaahi@ctarsbdBdlhin BRCRRGE! EdthSEsing a second
or mu a I
container w. hopds dli‘uent t%% reconstituting the lyophilized formulation,

wherein the diluent is water for injection (WFI).

52. The article of manufacture of claim 37, wherein upon reconstitution
according to the intructions, the formulation exhibits less than 5% decomposition

after 1 week at 40 degrees Centigrade.

53. The article of manufacture of claim 37, wherein less than about 10% of
the RAGE fusion protein is present as an aggregate in the formulation upon

reconstitution.

54. The article of manufacture of claim 37, wherein the lyophylized the

RAGE fusion protein comprises a lyoprotectant.
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fusion protein conprising reconstituting a |yophilized
m xture of the RACGE fusion protein and a | yoprotectant
WO poo/18li3bzuent such that the RAGE fusion protei PCT/US2007/010125

concentration in the reconstituted fornulation is in a

range from about 1ng/nL to about 400 ng/nlL. 59. The

nmet hod of claim58, wherein the RAGE fusion protein

conprises a RAGE pol ypeptide directly linked to a

polypeptide conprising a CH2 domain of an

[ nogl obul iin or. a portion_ of. a dO[TBI n of an

i rnﬁjﬁjnom 138 grticle CEpnbRehie Ordama sty cVhpIR e Lyprprplectant
comptrig@sﬁﬁ@m@u@@ﬁgm; a£0NpPri ses a nonreducing sugar. 61.

The nethod of claimb58, wherein the |yoprotectant

conprises at | east one of sucrose, mannitol or

trgghal O?ﬁe afitle JRaABAGER dHolfihPS 4 wikbrei ﬁé RofLrddiRin

| yophil1zed mxture further conprises at |east one c%f
sugarecopiprises at lgagonead segrose, mashiokor frghalgemt or a bul ki ng

agent. 63 The net hod of claimb58, wherein the RAGE

fusion protein conprises the am no acid sequence as

sel7.f or The artickd of mamtfacime affcldeia(3 7, BviNDsin tB2 lyopAylidell, RAGE

36, 37..56 r .57 r.a.sequence al | ea 90%
fusioff BiafPieqiria gt Bestphe o7 & bREBRATE RS Rl a PR ting gt o 2
bulklﬁgagemence at least 90% identical to SEQ |ID NOs: 32,

33, 34, 35, 36, 37, 56, or 57 conprises the
pol ypepti de of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56,

orsH7 WAtheihbd thieprepdrtigd ftable rdconstut&bforhiftivhlidrak AGE
claim58, wherein the reconstituted forrmulation

fusion @F&iﬂnsf@énrgb%%& regoustifiiingy lyerhilized miziuse OE)MPe&xﬁE fusion
proteﬁpmm g}oggotteasnﬁﬁ%tﬁmeﬁt @%h%ﬁ-it tﬁ@RNGE msﬁﬁQ%M
37, 56 to about

, ; about
concwaltmnhn the tsronstitutpd iqmm@atm 1@ m abange fean ghveiulcmgsal to

ggﬂjll%] 01% to about 0.05 % Tween 80; and a pH of
aboua ou g&" "to 6.5. 66. The nethod of claimb58, further

conpr i si ng prepari ng the | yophi li zed RAGE fusion

pr&g ein zin m Xt ure sin
fu%ﬁ on RS FIRRLG 140 5, St R ARAD Bl el Somprises
GEymyysHpeidt diect] finkel toRlgilvpeptide ceaipriBihga Cyy2 domain of an
%ﬂ?% di at ed dlsolg E in a,supject congrlsm
imm qhulingriaperiign gr e bﬁéefmm myayee 81’1‘1}“ ef fective
anmount of a reconstituted fornulation conprising a

RAGE fusion protein, a |lyoprotectant, and a
0. The method of claim 58, wherein the Iyoprotectant comprises a non-

reducing sugar.

61. The method of claim 58, wherein the lyoprotectant comprises at least

one of sucrose, mannitol or trehalose.

62. The method of claim 58, wherein the lyophilized mixture further

comprises at least one of a buffer, a surfactant, a chelating agent or a bulking agent.

63. The method of claim 58, wherein the RAGE fusion protein comprises
the amino acid sequence as set forth in at least one of SEQ ID NOs: 32, 33, 34, 35, 36,

37, 56, or 57, or a sequence at least 90% identical thereto.
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buffer. 68. The nethod of claim67, wherein the

| yoprotectant conprises a nonreduci ng sugar. 69. The
woredoiosp3ef cl ai m 68, wherein the non-reduci ng BCDER2007/010125

conpri ses sucrose, mannitol, or trehal ose. 70. The

nmet hod of claim 67, wherein the buffer conprises

hi stidine. 71. The method of claim&67, wherein the

RAGE fusion protein conprises a RACGE pol ypepti de

directly Iinked to a pol ypeptide conprising a CH2

domai n of an i mmunogl obulin or a portion of a CH2

domai n of an i mmunogl obulin.72. The nmethod of claim

71 64y\ln erBienméthed BASRiAGBYREatis s@ @Rt aqaaslal 9B¢)s|§ﬁenuca1 to
i mmunogl obul i n

te in I|nker I|nked to a
SEQI RIS oy, SHasS13e 300 T B SAPORAING BEPANOEDEAROFPER ID

NOs: BPLH) 9'40@51 1360 3905800 51 svﬂﬂoﬂkﬁx@ é-@erﬁﬁﬁall}%lﬁ% m nal
am no aci d of the interdomain |inker

C-terminal amno acid of the RAGE interdonmin |inker

IpS 69i r e%anéthQs!f 8fclafin 58 e\&&é%lg{ ik N&loy Sm'ugé)d fc‘)cl:'rln%la%on

eptl e CO rsing onaln O
compm ﬁbgufoﬂi}l 106 mgw’mIaR[d(GE fiziort retedn tompasinghike sifubnek as set

r t [ nogl ohul i
fortin SHTENGs: P23 S8 B8 e PRt ' TPOTHLE oA G
histlémemhbuRA(Bﬁermmbogﬂ GEomM suciesEn abo1 000G 9% &6 et BATS,
n i hker u that the Nterm nal am no acid
Twee §§ 2 ‘1?1§°fi ﬁ?‘é&“d%ﬁ‘bg- ‘linker is linked to the
C—tern1na| am no acid of the firstRAGE i mmunogl obul i n

T%‘ge N-t rm nal _am no acid of the second RACGE
'nogl LW‘?‘HO shelppn 58, furthreeprppriving prepariag thadyaphilized

RA@ fiicf profign biy ﬂi&pﬂll‘i‘ilﬁé 8 QRARe Lbid 5ﬁ§m§ LREANE ﬁ@ﬁh%gétgm

am no acid of second interdonain Tinker 1s
and % lyopratesting mountiofie lyenretegtnt. he second RAGE
i mrunogl obul i n domain, and the C-term nal am no acid
of the RAGE second interdomain |inker is directly
| i pked tomethodNefiteating aR AGEmediated diforddrdan @Hﬁbject

com A el et ety e ReR o

reconstigutRAGRITNOlagipe pbm@asmg AR AGESfubioa protefiQ aﬂf}d)ﬁoﬁe@%@ % a

bufrdS Set forth in SEQ 1D NO 10, or a sequence at | east
D90% i dentical thereto, or the amino acid sequence as
set forth in SEQID NO 47, or a sequence at |east 90%

|d%§t|c%L thereto, . )
. e method of claim 67, wherein the lyoprotectant comprises a non-

reducing sugar.

69. The method of claim 68, wherein the non-reducing sugar comprises

sucrose, mannitol, or trehalose.
70. The method of claim 67, wherein the buffer comprises histidine.

71.  The method of claim 67, wherein the RAGE fusion protein comprises a
RAGE polypeptide directly linked to a polypeptide comprising a Cy2 domain of an

immunoglobulin or a portion of a Cx2 domain of an immunoglobulin.
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75. The nethod of claim67, wherein the RAGE fusion
protein conprises the am no acid sequence as set forth
WO nooatiddzenst one of SEQ I D NGs: 32, 33, 34, 35rCB6S2087910125

56, or 57, or a sequence at |least 90% i dentica

thereto. 76. The nethod of claim 75, wherein a

sequence at |least 90% identical to SEQ ID NGs: 32, 33,
34, 35, 36, 37, 56, or 57 conprises the polypeptide of
SEQ I D NOs: 32, 33, 34, 35, 36, 37, 56, or 57 wthout
the Ctermnal |ysine.77. The nethod of claim67, .
whét-ei nThepefiqdrrfiqlamyAl.pykareinthe BARE aplypsrtide eqraprises a

RAGIE M- S88inAinkef Aike PR RA G Ah{AGH8RLn Borhi il QL :
agentr or g bul ki nge agent. 78. Thg&émst hgld orggi?l%iarln '},thec

termigabarging ackbofRheR AGEitomynoglabivtinfdorain i linkedds thdNttsrminal

. : .5 0 it . .at
iS50 R0 SSRGS WPty SR i nac
interdéraainilmkeeisslitentiy linakedito the 2§-termited aRdii-adid sif apobypeipeide

| s.presept, as.an.aggregate jn.the RAGE fusion protein
compeli F TP SRMBOE P EEPRElabelin. oF APOTISR BBSREr 1 i ng at

| east one of intravenous, intraperitoneal, or

subgcut apeous .adm ni stragi on of .t he RA usi on protein

ol aﬁﬁsﬁleflwd{n Heh/ faaompglf.m%érﬁ&% Igmygioglqpulin
dom&iR anh Gir§H FOA GFSintR86M Bl ke Ankti(6 4 deebRIRAICDE €1 N

formul ati on conprises about 40-100 ng/ nL RAGE fusi on

immmqgl@?%lnmmﬁl 3ndg seerodsbaiEnisterdamamnlinkst.Hoh habie 19D
termeP ! ?rl%bacﬁnf/?f Bé ﬁr%ﬁnte?cﬁ)mgiﬁilinggr irsﬂ?jhtkgg g%gﬁ;&‘-%qgﬁ%@' a}rﬁno

abou hi stidi ne; abou

acid gfhe e RAGEImmupEiobulin divaain, he Db %rMined anoo acidafshe

. 82, f_claimf7
scoRLERCIE il o LY EA R 8 1 e o
interd@mam/lakes thepminebamboutci 4Of the seqpndiinteAd@m findinber is

KRR 19305, SSUSIER Ay TEbnl ok o5 A
the Chiesihirdil B@incakoWbE e RAGEIRCOKPinteraOMainliler % Fraer 18ked
0.. 83. The nethod of claim67

at. a pH of about 6 1 1
to th\Eielhint HBIrRASERG e AR S G B0 F & portion of a
Cy2 d6hhm FHah @Mnhodfid1iho treat a synptom of diabetes or
a synptom of diabetic late conplications. 84. The
nmet hod of claim 83, wherein the synptom of di abetes or
di apet i l.cabi : i
i Bt | oG TGRS | AT ARTRE RATS: BhyPERd: dfipes e
aminp@eid sgpuece ag setdotthan SECQUIANQ:ABp bt 8 a¢duence ot leastH084 i c

identical thereto, or the amino acid sequence as set forth in SEQ ID NO: 47, or a

sequence at least 90% identical thereto.

75. The method of claim 67, wherein the RAGE fusion protein comprises
the amino acid sequence as set forth in at least one of SEQ ID NOs: 32, 33, 34, 35, 36

3

37, 56, or 57, or a sequence at least 90% identical thereto.

76. The method of claim 75, wherein a sequence at least 90% identical to
SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56, or 57 comprises the polypeptide of SEQ ID .
NOs: 32, 33, 34, 35, 36, 37, 56, or 57 without the C-terminal lysine.
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neur opat hy. 85. The nethod of claim 67, wherein the
reconstituted RAGE fusion protein fornulation is used
wo eonamsb2 at | east one of anyl oi dosi s, Al zhei ne€T/US2007/010125
di sease, cancer, kidney failure, or inflammtion
associ ated with autoi munity, inflammatory bowel
di sease, rheumatoid arthritis, psoriasis, nmultiple
sclerosi s, hypoxia, stroke, heart attack, henorrhagic
shock, sepsis, organ transplantation, or inpaired
wound heal in 86. The nethod of claim®67, wherein the
r e€onst Tb%ﬂ’églomlﬁl@s@% nvfpﬂr@tléhmwmsm pratdin forputation
T

St RERSRE 08 S REABAO A0 oEL SRR et

of subject or reducing the rate of decrease in bone

d ity bj . .

coEt VBl uRagil et of gl AERACSE Byl ol Frmtaion
exhitligdeds thareS 8§ dedontpositidnsafiep @ane meak iat4@ dégrees Qetigade.

cells, nuscle cells, endothelial cells, heart cells,

liver cells, kidney cells, a heart, bone marrow cells,

borek,. bThethettd of clai 67, Wwitgtih ess\tRimaberlk 16% sfahé RAAGE
cells, thyroid, cells, or s%en1c [l s. 89. Thg met hod
fusiog proteiy iz pEesent g anasgragsts ind E fifsiop peRtgin fomrmyation.

protein fornmulation is used to treat kidney failure.
90. The_nethod of claim67, wherein the reconstituted

RS f uThemeiosefichimg mpoairtsms & leasteong of infraygnous,
mtra}Sé}ftbm'sQﬁblﬁé}fyogﬁ a&ﬁfrﬁgt}ét% cﬁﬁﬁ@ﬁA@]@ st Protein

t ranspl’antation of east one of an organ, a tissue,
formylatign g thesbiegt-of cells froma first site to a second
site. 91. The nmethod of claim 90, wherein the first
and second sites are in different subjects.92. The

mehod The oiethionh cﬁ’(tlaintm evhertinehd racenstamed RxGEdusibhes

are in sane. su of claim 90,
protefff fribiA3R cORIPRisds ek o 10 meARLTAGE Todon S
comprmrgu'hsee@eneé hs st ifGi3hi e SEQQIDQNI@)soB?EJ I@ﬁpgm CSbS;,‘QS, 38 Kd) or 57;

e [raow, 0o one
about., &ﬁ\‘éo a W@W@%Sﬂdmea%wnga &M ta ppRYPS ML Fesggse; about
0.00 3% %6 8Pdut @ 05% TN ERI80S and a pH of about 6.0 to 6.5.

82. The method of claim 67, wherein the reconstituted RAGE fusion
protein formulation comprises about 40-50 mg/mL RAGE fusion protein comprising
the sequence as set forth in SEQ ID NOs: 32, 33, 34, 35, 36, 37, 56, or 57; about 10
mM histidine; about 65 mM sucrose; about 0.01 % Tween 80; and at a pH of about
6.0.

83. The method of claim 67, wherein the reconstituted RAGE fusion
protein formulation is used to treat a symptom of diabetes or a symptom of diabetic

late complications.

84.  The method of claim 83, wherein the symptom of diabetes or diabetic

late complications comprises at least one of diabetic nephropathy, diabetic
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retinopathy, a diabetic foot ulcer, a cardiovascular complication, or diabetic

neuropathy.

85. The method of claim 67, wherein the reconstituted RAGE fusion
protein formulation is used to treat at least one of amyloidosis, Alzheimer’s disease,
cancer, kidney failure, or inflammation associated with autoimmunity, inflammatory
bowel disease, rheumatoid arthritis, psoriasis, multiple sclerosis, hypoxia, stroke,
heart attack, hemorrhagic shock, sepsis, organ transplantation, or impaired wound

healing.

86. The method of claim 67, wherein the reconstituted RAGE fusion

protein formulation is used to treat osteoporosis.

87. The method of claim 86, wherein the method comprises increasing

bone density of subject or reducing the rate of decrease in bone density of a subject.

88. The method of claim 85, wherein the autoimmunity comprises
rejection of at least one of skin cells, pancreatic cells, nerve cells, muscle cells,
endothelial cells, heart cells, liver cells, kidney cells, a heart, bone marrow cells, bone,

blood cells, artery cells, vein cells, cartilage cells, thyroid, cells, or stem cells.

89. The method of claim 67, wherein the reconstituted RAGE fusion

protein formulation is used to treat kidney failure.

90. The method of claim 67, wherein the reconstituted RAGE fusion
protein formulation is used to treat inflammation and/or rejection associated with
transplantation of at least one of an organ, a tissue, or a plurality of cells from a first

site to a second site.

91. The method of claim 90, wherein the first and second sites are in

different subjects.
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92, The method of claim 90, wherein the first and second sites are in the

same subject.

93. The method of claim 90, wherein the transplanted cells, tissue, or
organ comprise a cell, tissue or organ of a pancreas, skin, liver, kidney, heart, bone
marrow, blood, bone, muscle, artery, vein, cartilage, thyroid, nervous system, or stem

cells.
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