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RAGE FUSI ON PROTEI NS [ 0001] This application clains
priority to United States provisional application for

wea0ens73runber 60/ 943, 994, filed June 14, 2000CT/US08/066956
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entire contents of which are specifically incorporated
herein by reference. FIELD OF THE I NVENTI ON [ 0002] The

present invention: (@i@t@gﬁﬁep Haks k‘to advanced
gl ycation end pr oduct's § nor e speC| fically

]E 8r Cglﬁ{i/aﬁ 1 g§+ Qggg& Jr;] ?{“R ﬂ% éc,{?QfEPe\,;%X §a i%%?z\%:m“; for
pareat ehnseah) *!4’1‘»@‘}13 avEnd ﬁiﬁﬁ‘ }bil Bd\}l Qzﬁ%zaﬂ&&@ﬁth eF wRAGEre

| igands (e.g., Sl OO and HVGBI ) and conpositions
‘E%ﬁ‘iﬁ‘ﬁm Wg‘“f‘““"“’(&ﬂ“ﬁ)‘riﬁﬁ‘é‘ﬁé“é’ﬁ‘«t he invention may be

used for the treatnent of di seases. BACKGROUND [ 0003]

Advanced gl ycat i pmiendrprodycisAGR are the result
of nonenzymatic gl ycation and oxi dation of proteins.

They -appear. HRdel: 3l Less Lalahed, ChEGUIBLANGES: eud products
|nclud|ng I'n aut ol mmune ébnnectlve |ssue "di sease §
‘aﬂﬁxﬁaynhﬂbﬂﬂﬁ%vm&ﬁﬁaﬁBﬂTmhﬁﬁwﬁnQMﬁgﬁﬁﬂkﬁ@ﬁ@@h@ﬁﬁh@ﬂ&pw“
.0r the | oper oxi dase p g ACE have been : .
P RS YO8 U BERTCB HATSaY oBUvigh BRgins of the invention
BGRR tCQtpLzQ”s%w'in{u@f’n% dGe ol hs%@*lﬂa%%@@ 5t ai}%m} \positions
structural changes o abeti'c nephropat hy, kehed
cghomenylfanobasement! iﬁnen.stwcanen ang teesan firdhe exgansi oindiscasses.
are acconpani ed by accunul ation of AGE, leading to

gl omerul osclerosis a nt.gfr. |aI fibrosis.

Pr ol onged i nfusi on o?g% %éﬁ&% fc rats with ACGE has

led to. the dqvelo pment o r phol ogj ca

0003} changs&8rd S EioPiSERREeS i‘*&”t‘g{ﬂij}r"i‘fg%"ﬁ(@% AhiBeprRatic

T

”)
A

&x%‘%tln@%ﬁn{;ﬁﬁ’igﬂa@ ;d Esh 5‘?‘1}%\' Q{Eﬁnn %PQ&!%’QN\,% @fa@m@ﬂgmm%m}:m

di abet i ¢ nephropathy i n diabetic ani mal nodel s and
W\'émst gscgnt¥i1zy‘msmavmmtcind:d%hedisaarm\ iand ong ieim mzl; uahmu. tissue
i.abetic patients

GhrS i B RO Sise B e ama CEch e Rhb apigrted in

faEﬁﬂizﬁﬁ@ bV@mQét@bQﬁéth H‘a&&bﬂ%i;@ﬂd kaF o Sdidll 8fe Hﬁé&@atumm structural
denonstrated the benefit of inhibiting AGE formation

chinges edthishgit odrdigsadiee m[f@@(gm}mmu@e pasoiet peiEy :ms_ and
SLILE &%ﬂﬁl (o BEERLSNALRLa D (LBRGL Gy RALLENS 31
glomernlosclorosis and interstitial fibrosis. Prolonged mfusion of nondiabetis fatg
with AGE has fed o the development of similar morphologienl changes and
sigmifloant proteinuria. AGE inhibitors such as aminoguanidine have been shown to
prevent diabotic nephropathy in disbetic animal models and were recently shown to
do the same w one clinical trial on disbetic patients. Also, AGY are g well validated
therapeutic target for disbetic .z'ﬁttiﬂ@p&th}*. Extenstve digbetic naurine and rat studies

have demonstrated the benefit of inhibiting AGE formation in treating this disease.

Atherosclernsis s significantly accelerated in digbetic patients and is
associated with greater risk of cardiovascular and corebrovascolar mortality. Animal
and Iniman studies Bave suggested that AGE play o significant role in the formation
and progression of atheroselerotie fesions, Increased AGE accundation in the

diabetiv vascular tissues has been associated with changes in endothelial cell,

macrophage, and smooth ouscle cell function,

it



associated with greater risk of cardiovascul ar and

cerebrovascular nortality. Aninmal and hunman studies
wh2008/15308yest ed that AGE play a significant rdb@I/USRDSI@6956

formati on and progression of atherosclerotic |esions.

ronos) 1 ner eaged A6k %@@%@ﬁ'»@%iﬁ&@&%t&h %‘m%@?&:ﬁi& MQ@%HE‘ Aes,

ti ssues has been associ at ed changes

«mﬁdﬂmﬁél JeHk ot el mcrra@mwﬁa@ebmaﬁa fsmbwwﬁusmxe sebbdils, and

functl interact wth

Rt s PR facT el e h e SRR RARPae »cuppier ot

0f ihhen %Agﬁ\gﬁaé’i GrbRLHL S SRR rfbkﬁ;@)k&s CRIICS is made up of three

nesengég cells, and neurons. The receptor for

idvancéd iginpoeel <‘<§"|1¥ tenide pﬁowum 8 tx@m@&yhm@,a domeivberd of

Jﬁé@i ST L 89}&%&% i fs 17 13 3% xéﬁg% 1?% eﬁe\lt 1 gmdx %?I ple hgands in

e eXtracell
Ad im'tuno;g Imbﬂ b bl hk 81 d@ﬁﬁtﬁ@u ik, biansSIBRROaEs id Qﬁ@ bfyloid
and a cytoplasnlc domain that is involved in
s\r‘fjhaﬁ RE d%@ ‘bﬁhﬁ?si‘%ﬂl%ﬁr*ﬁf‘e PgaR & TR addieF speion is
AGE Lncludiang, Sl 0 1.& .
e o LSRRI LR TR S AR i
weals dadesicng ehiming{ Nk kB. RACE expression is
up-regul ated in the presence of RACE Iigands and is
[000s] el evag adid ihisj«0icbietedaho Bt jle&te Wrklkardpeunmt @hdain called soluble

arthritis (RA [0006] RAGE has a secreted isoform
Fabk WgAa i o Eneieane o Bahabh s breysaris restRagEound
(SRR opAm D Sbnathan, o, SR BRe DS, £ Riabesc
Patrhalicrodb 9&?&15,13 02 Bymnd: supbres s di-ahet Pesion proteins
atheroscler05|s (Park, et al 1998)  Nat Med. 4( )
erosting ¢) s RALs apipatisnroashardr Rgmorogdoraipsizment are

| 18]189BR b )
L5308 1100 10,0 75014020 NS P LR ket
N icaimeh WSISREREHTY Agd O’ Rubiki Tattiasbpn 2006/ 0057679 Al
(O Keefe, T. et al.). [0007] There exists a need for

{0071 novel Tiet bods: :afect Featoehedhd ARy fetikat @\ dEseasiesd discases,

such as diseases that are associated with an el eyated
WHD G EISHISCARE! S FHPEHREEVERED GRS Hrahit Ab& -t hgs need and

BLES QAL ENKEALLON SHMVARY OF THE | NVENTI ON [ 0008] The
present |nVent|on prOV|des materi als and net hods for

t he treatnent of
SUMMARY OF THE INVENTION

ok
Lo’ ,-1

1600 The present invention provides materials and methods for the treatment of

o

diseases associated with an elevated amount of AGE. In one smbodiment, the present
invention provides a fosion protein comprising af least one polvpeptide comprising:
{a} a first amino avid sequence at least 95% identical to 3 mammalian receptor tor
advanced ghyeation end product {RAGE] ligand binding domain, the first amine acld
sequence capable of binding a RAGE higand; and {(b) a second amine acid seguence at
least 95% identical 9 a human heavy chaln immunoglobulin IgG4 constant domain or
a fragment thereot] wherein the frst amine acid segnence comprises at least ong
mutation velative to g wild type RAGE figand binding domatn. In one embodiment of
the invention, a fusion pretein of the invention may further comprise a Hnker

sequanee between the first amino ackd sequence and the second amino acid sequence.

o]



di seases associated with an el evated anount of AGE. In
one enbodi nent, the present invention provides a

WO 2®B/OST3PY ot ei n conprising at | east one pol ypeRtT/u$2008/066956

(00097

1001

3]

conpri si ng: (a) a first amno acid sequence at | east

@0{ \AQ,‘ t & % Lf. it e t! 3 'q b
9 IRl GRbL AR P M@%H&gﬁ%&dﬁﬁi B SRARCE L amma
théé Ef for skaza%nm&mmﬂ Rs‘eﬁheﬂcmmﬂp aldoe i@ﬁa“bi&hﬁ]?ﬂ g;\a\i hinding

RAGE | i gand; .and Sego quence. at
PEAG RSB OS5 ARy GHAPRAIHD SEids T4-344 of
Srunegh-abul, Bl a6 aanst @ﬂkw@ﬂqﬁﬂcﬂz Qifi:h@ ifv-agne Blay comprise
t her eof ; wherein the first am no acid sequence

asonpnd sdd satudneasticanbinutthe EBWPP«@# atlingeot i i‘é Hai N 2, SEQ D

VB SRR oA SaRi AT BTG R oRTeRb ARerBR g o

ohoeheTh € PRPAE S Lo RK SECSBONENS 6r REOWRERCE e dfoSiter
amno acid sequence and the second ami no acid

sdgdEnTE, diseigive ieﬁﬁv@ ﬁf‘ﬁ@ﬁtﬂé ihiy iﬁe»%wngfanﬂ‘ \‘iﬁfiihaﬁ ﬁgﬁn or

‘«qqf 5%3/ i %ﬂi}g: 21 fﬂé‘} rr}a\rﬁﬁ“rat 1o mw%& B mnr ﬁia xﬁ.x\ az i“u,

iShamRin ¢ aﬂﬁmiﬁﬁﬂﬂﬂ‘}ﬁew&mﬁﬁgﬁ@dtdﬁ xilﬁ}B%\@F aSEQ} L@eN@qmﬁM and
or_am no acids 24-344 of SEQID NO 6. In one
TSt HERE 208 FUETER. PREPESEL IRV SRS A e oy nucleic acid

SOIRLESE AN RN &Q{‘QR% oi%ezﬂyﬁﬁ%?&xﬁ@w S»% “@%ofﬁg Mt gqbi

group consisting of

ﬂ\@nﬁm and<SEQLHD JINOk 8&3&%‘@’(&@&. enbiod m‘ahln;ﬂcams.b solail zegd
usi on prote ln of the invention conprises SEQID NO 6

fB?‘mSE@ Wi RIGHS Y% U8Rot her enbodi nent, an i sol at ed

fusion protein of the invention consi sts of SEQ I D

I\IO 6 dr Seenl DR Biyiespreidenbudi menracsticgipemposition

fosn *c?iﬁﬁ >%n"hemg§ ‘9( Apftq{ze r(\ls.%fﬁ) 1 3 fﬁi éiﬂl\ﬂ%gé\émiﬂi u_gambia

F “conp
gﬁ@@u&me&ﬁnﬂuthe | g&4 amino aci d sequence. The present
i nvention also contenpl ates nucleic acid nol ecul es

(€. 9. FalNARE iRNAIDHOC I 8 RI6 0d 1888 NS @i iated by
gyotel ns of the inventi on as wel | as host cells
Br &ush dgeasieinitisdeeny dhehy thereetuiized bEne G of Haount of

Augl ‘;?Qa.sgi%czt e‘m” \QE Rhg n%ﬂ&ﬁ@%&f‘ as %RQ&% ﬂl%v&{ Q¥ hing an
Inventi o -
XORpoaslittboi semmﬁmsy;mg sdmbiS o pwr,_oiz.m Rt bivihfen AGE-mediated
nvent| on and phar maceuti cal | y accept abl e exci pl ent
DR § heFpentically ﬁ,iig&,‘ii‘s\. amnount of apharmaceutioal compasition
conprising a fusion protein of the invention.  Examples of discases that can be freated
by the methods of the invention include, but are noet limited to, diabetic nephropathy,
rheumatord arthritts, and autoimmune diseases such as dermatitis, glomenuionephribis,
nmftiple selerosis, vveitis ophthalmia, antoinumune pulimonary winflammation, insudin

dependent diabetes mellitus, autolmmune inflammatory eve, systemie lapus

ervthematosas, insulin resistance, rheumatoid arthritis, diabetic retinopathy, and

scleroderma Any fusion protein of the invention may be used in the practics of the
methods of the invention. In one embodimuenyt, methods of the invention way be
praciiced using a fosion protein comprising SEQ 1D NOWo or SEG 1D NGHE. In
another embodiment, methods of the Invention may be practiced using & fusion

protein that consists of SECQ D NO6 or SEQ ID NOR.

Lod



[00 10] The present invention provides nethods of
treating di seases nedi ated by AGE. Such di seases
WO poBusid7sany di sease characterized by an i ncr eRGSEUS2008/066956
anmount of AGE in a subject, for exanple, a mammal such
o013y a@s a RUIBR Q@i‘ﬂbt@iqgi‘orli &E ?1@3;& xﬂgn qﬂv ﬁ%ﬁbﬂ‘?ﬁé . aled trk’*m }(i&‘
di sease conpri se adm ni stering subj ect having
AGEededi latvedngdiiscasss af hslsmdameudi be@l’iiyi e;f f eetohivel (o \5:, L&
amount of a phagnpceut i osition conprjsing a
ERVSRE b‘f‘b”t%?‘hc‘ f"‘ﬂi‘ ‘*?‘ﬁ\}‘éﬁf‘fﬁgﬁ“‘“@i%nﬂ“é‘§ 'S gﬁé@%““mai
kRak 168R08w Ui&aéie}d\,ng)(@itﬁh@wim?E‘)BQQﬁ oRhud BSediyenti on
i nclude, but are not limted , di abetic nephropathy,
ooty Fheunatol d anthehLis o and..aul, P;M%@e,s@ﬁ%a ﬁﬁm%&cd%pa&wn
dermatitis, lonerulonep ritis I'e scl eros
MMEHknswﬂpmghhiﬁTGﬁ%@@&ﬁhﬂﬂﬁﬁ&:puﬁﬁmmaﬁyuimﬁlannﬁbnﬁmi
insylin dependent diabetes mellitus, autoimu
?’%"F#%ﬁa OFgsEyEd R PEHCE T i RPYER et ‘o‘s‘ﬁré“‘? 2 fusion
SBgul, 's&%&?&hﬁ;‘:%@ SuitkNELIREQLE] ﬁbﬂikﬁé Ak deS traflBBEY hCiranstocted
Tetinopathy, and scl er 6der ma. Any fusion protein of
@h@=mnmenLkghun&ywmeU@®@dpmmzmhét@ramtwaakmﬁktmeﬂhnms
A the inven nt g U one enbodi nent, nethods
?ﬁm'ﬁ S hVéﬁt’%ﬁ“hﬁ %’5?&%??%%8 using a fusion
o protein conprlsln SE 1D NO6 or SEQ ID hK)S I n &,
{013] anot heke BRBEHMERES Ffét H&ﬁsﬁiiﬁ?@‘ffﬁ@ﬁﬁﬁﬁ}"é‘lﬁ‘t@ PEFRIFSpY fusion
PLact dCetasl ng?m‘} UL ARy PER RiifhchRak GONSHSH $ 0L SEQ
NO: SEQ | 8.10 1] 1'n "anhot her enbodi ment
@wnmhenwnvembnmn)vkﬂsnpm@&en&;nn%mnbﬂ@mgpmovﬁdamiu>wAnha
0 Foyrese in 'E %, 8 \abourl \¥ 1@ ¥
h“ %\ Hﬁmp tt% émn ,at Lﬁﬁﬁﬁh?mr ﬂ%é}" Wé‘f *éBifomm&H @5 pa-tags,
HE&QQQ%wHQXMé%ﬁﬁﬁ&&ﬁw&gﬂhﬂh§ﬁeah&ﬁu&o(ﬁﬁﬁwﬂﬁﬂﬂﬂh s of the
RAGE 1 gand oweri ng amount of a fusion protein of the
mnvéwf 5 izmm <E @@1\23}%1‘%1'&3@1{%@?1 memb»@@ﬁfdmﬁt& snotipeptohve Ftritoh

ict gﬁb\b g? ﬁ wtr aﬂ]j‘jﬁﬁé\ Gt ué §xg i B Py émla AV g #Ewm eszg,)=;§hxgz§;f-11’ita i
ggeﬁﬁm$¢gm@5@rned transduced or transfected mﬁth t he
vector; and a process for produ0|ng a fusion protein,

raaia) Whi chreQumhl 888y Qwat%r&t@gv & mﬂ‘% fnveRhdn ffiRRS w@{g,r@%wt upon
transduced or transfected wth a nucleic acid encod |n§

midrersicdn tipr wtleivmpodetaibed dengrgritoiion under condi ti ons
suitable to effect expression of the fusion protein.

[0013] The, gg%% SRR PHAG LAY eR VRIS ti ons

conpri si ng pr ese
{00151 Figure | is a bar graph showing the effects of an exemplary RAGE-Ig fusion

proteiit on lenkostiasis in a sireptozotocin-induced diabetic mouse maddel,

016 Figures 2A-2D are bar graphs showing the effects of an exemplary RAGE ¢
L = i f5ad o Py
fusion protein on retinal vascudar pormeability in various reting lsvers in a

streptozotocin-induced diabetic mouse model.
TG 7 Figure 3 i3 a bar graph showing the effects of an exemplary RAGE-Tg fusion

proten on the miration of vetingl proteins in a streptorotocin-induced dirbetic mouse

mndal,



protein or fragnments thereof. In sone enbodi nents, the
i nvention includes conpositions conprising the present
w0 2®B/0s73pE ot ei n or fragnments thereof to which BCT/US2008/066956
radi oi sotope, chelator, toxin, fluorochrome, biotin,
o1kt peptigde, eRi es. ISz L. v @ HYAS 000
00t are djﬁi"r%e;c? {'}Q% r %‘“Xngg Fie{%? i t%i ?ig(g"ﬁqe ﬁ%gg e?r‘o\*oaéls§ rfgg 1{2103
rofiether hoventi omprbsehudd t“\ﬁé upr esgntrdtushondiprdtieibntc mouss
fused wi th another protein for the purposes of
"%ering the biological half-life or function and
glycosylatlon variants_of the fusion protein. [0014
(00191 ThesdiaHa St herbaagppeshoshathechrdsehts srventidit W rflh fusion

wgigt g:ﬂale I YE g%@%ﬁ gﬁﬁﬁg%&qgﬁ p%i:ﬁ %%F\S'II! %% %%l g@,\{ﬂr;ﬁﬁ of retinal fissue

DRAWEINGS 1 {cO0L5 G Enggwkﬁ)*lsiazm%@ Fagurg 5Bk adhowutap shdreing t
ef fects of an eX¢ fUSIon protejin on

*5F SER O HASTETPIAY SS‘E tapt %‘?’é’f‘éc‘r’tﬁ‘*ﬁ Heflhe éd“iﬁ’ﬁ"a&eﬁ‘*l " TroRgats per

3"{‘5‘3‘3 Slipiit [vQQQzﬁl o GUY 36‘;% R Dt e u‘ﬁ@r U9haRRsS Blauing the
fects of an exenplary RAGE—Ig u3|on protein on

F0020] lre“ Ak U ascUhar m‘%gﬁrcl@ﬂp bl dt‘tmé’@zr o Uéw{p%l« R G -1y fusion

ayers™in a streptozotoci n-induced bet I'c Muse

peedel on the GL%Mesgkingu ketodeh shireshbAY mgilﬁmm shoniig heonths of
effects of an exenplary RACGE-1g fusion protein on the
%St i on of retinal proteins in a

nn., Streptozotocin-induced diabetic nouse nodel .[00 18]

(0021 Fi guriegureT9ravigaT @ §Paphad HBuR g thheXsrreetsy poptogn of Example
«exenplary RAGE-1g fusion protein on the retinal
“expression of ICAMin a streptozotocin-induced

oy O abeil C_1ous model, OQ19 ure. 5A is h. .

(0022) GO R Ra” B PBaH G ot PR RBP o 5 RACET R Er & Psion
REOERI N @l BUERE RN Ot yRCBLLIM RN i£8RE kAT €S mouse model.
observed per square nm of reti nal tissue in diabetic

T35 m ce Iaffttg k5 11Q HADRLBE «Of v Qx'(f@?ﬂeé’f?&ls & ﬂw&:ﬂ%;@ G p"ﬁ“ fusion
gr aph Showi n the effects of an exenpla

thesinom P oteliancont theiruimbarypoil cpvélmmmeuMﬁmq@ @RS
‘10‘9“‘?“)0&'[)' Ilary cells observed in diabetic nmce after
[0 font hs of di abetes. [0020] Figure 6 is a bar gr aph
show ng the efthects of an exh {l ary RAGE- I
&8

(00241 Figare 1418 a bar graph showing i tects ni ar wm‘pi 11‘\ %AU E-lg tusion

protein on the onset of artheitis in a type-Il collagen induced arthritis mouss model,

{0251 Figurs 11 iy a line graph showing the effects of an exemplary RAGE-Ig fusion
protein on inadence of arthritis as & function of tme 1o a type-U collagen induced

arthrifis moeuse modsl,

{00261 Frgure 12 1s & Hue graph showing the effvcts of an exemplary RAGE-{g fusion
profein on the severity of artheitis as a fonchion of time in 8 type-11 collagen induced
arthritis mouse maodsl.

03271 Figurs 13 iy a line graph showing the effects of an exemplary RAGE-Ip fusion
protein on the number of arthritic paws observed as a function of tme ina type-il

collagen indueced arthritis monse model.



protein on the 50% response to touch threshold in
di abetic mce after 10 nonths of diabetes. [002 1]
WO-2yeng7378 provi des a fl ow chart showi ng the  PCT/US2008/066956
experinental pr ot ocol of Exanple 3. [0022] Figure 8 is
(002¥] a | i n;emg;r @M&Sﬁ@%ﬂ \i{ h@m@}f&‘ﬂ? m si?(t\xil"ﬁn @@& ay Ckuﬁitﬁdﬁ
I'g fusion protéin on té&st ani
g yf)@}lil fupot 3agetn dnndire ethrginctidnesi dsi esiumugewmd&hm ;L @@@Bizts of

& ﬁrg 9 s a ar qL ﬁ ShOV\{Ilu th eseffectos 0
& el R § "‘“f ODFUEETH B EHBO T ce of
canmey Arthritis in aty col l agen_i nduced arthritis
2% rpuse BEEAS s F@;@Q&z]ap lkléatﬁ.zéi iE@, féc(‘wﬁa{ai GiH i;gﬁ%% }ﬂégmwnm
pi%\?‘?it*f Sk s«mei x@@k EXSTRI; ﬁgﬂmwgu Qarfxyﬁ% LR Qrilom ,ez?ﬁldm:z:m
the onset of arthritis in at y Iaé ced
aathtikie intduse nokise nodel . [0025] Figure 11 is a Ilne
graph showi ng the effects of an exenplary RAGE-Ig
2030] fusi dngpedtial B bangl:pk slenee tf ofiedhst & &campiayRUNGELIgRusion
of time in a type-11 collagen induced arthritis nouse
IReidE! o8 euYEY vm»gm @lapk ) gnd prBiyEEhomen ngex has) in
ShERcR. 0l AR GASIRLAL Y RAGR L, fusion protein on the

verlty art I's as a function oftlmalna

T3 1 typﬁrfle migql Ijgg%ni ﬁidqyc%}‘hmﬁh zcwef‘ic % e A afxfug g» (5 i\aﬁ%w]tmmn
<ﬁmefm‘n afyer A ﬁ@m‘, A SHOAL PRt el a@bﬂh@xzm&ﬁb efdueld arthritis
arthrltlc paws observed as a function of tine in a
PHEd5e0l | agen i nduced arthritis mouse nodel . [ 0028]
Fi gures 14A-14D are hot om cr ogr aphs showi ng the

10032] ef f editt gh-@fi%aﬁdé@xep@bgfwmwéd glduuseion emeo'tpé&rm ’%ﬁ‘iﬁ {L' fuston
4% nt gn m Y, % nﬂ wl'igczttl on Ofw I<Dcre§ o
B th SHPPEEEEA R A WPl i gt "‘o‘d&é“a"“‘*
;ﬁ\md@rltls rmuse nmodel . [0029] Figure 15 is a bar graph
showi ng the effects of an exenplary RAGE-1g fusion

gy pr ot ef; B3R SYMav Lie S 1(@%1%9%5@ Shi Qﬂdid%nﬁt'ﬂ?m&ig&aex etions
bar s) natype-II col | agen duced arthritis nouse
shrodelg thi 0080} ofiy g‘rﬂenm& RA h%b?ariugpaph‘tsmw g trhrix protein

effects of, an exel ar.y Si.0
Iss i 4 tvp vji collagen m\,@d artl m%mugm‘ mudfefn

RETAILED DESCRITPION OF THE INVENTION

T34 Definitions
(00351 As used herein the terns "receptor for advanced glyeation end prodect” or

RAGE refer to protews having amino acid sequences that are substantially sinilar to
the native mannmali AGE i : i fu 1 TIONe
1o native mammalian RAGE &n}il W { R SCQUCROCS ang Ii‘iﬁligﬂ 43 Jh}( QUL O o

3

RAGE Ligands in a Hgand-receptor specific manner. The terms “advanced ghveation
end product” and “AGE” refer o a heterogeneous group of molecules formed from
the nonengymatic reaction of reducing sugars with free amino groups of proteins,

fipids, and mocleio acids as deseribed asbove,

,,..
o
o
Lra
iy
2

As used herein, 8 "RAGE ligand binding domain™ or “"RAGE-LBD refers to
sy mammalian RAGE pretein or any portion of & mammahian RAGE protein that
refains the ability to bind 2 RAGE lpand in a ligand-receptor specific manner,

Specifically, without mitation, a RAGE ligand hinding domain inclodes g

&



protein on margi nal erosion (black bars) and
architectural changes (grey bars) in a type-I1

waloBagers i nduced arthritis nouse nodel. [003 BJT/B51908/&6956

{003 7]

{0038

{00397

{00407

17 is a bar graph showi ng the effects of an exenplary
R@%E‘Q;Qc fﬁ&%b SN PLOLEH L@ @H@(}Qﬁﬁlmﬁ |:S1:0) t?'gixgﬁhm ane RAGE
‘arthtitis score in a type-| ol 'agen i nduced

metehr | Wil rabuses nnéfetb g6 @@.Sephﬂﬁggﬁ‘es B8 ’F‘S’v amhan\:.gér*apm

showi n effects sion . o
BT BPRS STV% BF HO Ao S O PR G0y 1 20 oy seids 24208,
Gohlizgenat m'w@e@ @hthb Mﬁk% DUSE B8 lacick Q08A] oFhAWLeR ds
19A- 19D are phot oni crogr aphs of tol uidine blue stained
M%*ﬁn’%f:{éﬁ@ghih@ the effects of an exenplary RAGE-1g
fusion protein on joint matrix protein loss in a

t ype-THe sot ['&gered, haduced iiam‘h:niﬂtf;ktso irfhus»e»m dalan o define the
DETA\L D DESCRI TPl ON q:\‘ E‘h NTI O\th 0, ]

BEEY AT T OREOT D38 REGLRY TP e (e Prap s Facdptter
J‘z@‘&nﬁd’\ﬁﬁﬂﬁ alnal X6k oReRneiRN IGO0 RAEE K BEQL liation
proteins having am no acid sequences that are

‘S@tﬁgitnam‘ﬁl fadel of o8 haripiraieing @rxt\hef fhmﬂwepmmm ‘éw ?RA@“N eintin &
{"Ii'\;fa\Gé e néangggmq %ngfe T“thﬁ dan 1% ét)dtd & rmiéﬁ“sez? {%ia‘ ém. ﬁéiﬁmé‘rmx\» .srhi Yprise
t.esns *{aaw@nﬁembagl VEASH0R. 1end 1PFRducEs JanthhoAGEY: ekl of
to a ‘het er ogeneous group of nolecules formed from'the
iﬁ@wmzmﬁmem aged ‘g Al ﬁ‘ﬁ’d PEHUGI A8 Aranst i ceaprising
Q@ &8 ;a%gg%EQOSxk zQ{ tgb%fg”&ﬁgmﬁg ecgﬁ %;329; SHg ;S@%é%%fﬂé{; g
mmmmg ~cheired, Eb\_e@fcnis%@ﬁﬁbﬂ&iﬁmﬁﬁ.er s to any manmmal i an
RAGE protein or any portion of a manmalian RAGE

i pr ot ehdgddiatu il @hRsint Red abbivhidideo ol ingreh:RAGE. 1 gand

in a |igand-receptor specific manner. Speci ficall Y,

Wi t hou héwrne Ak FeBy A BAGR L 9ang - BENGERY: SOMRb Bing 4t loast one
i ncl udes apol ypepti de having one or nore extracel fular
st pysaonat thandrenb danescRAGEplwt ei n. Wt h

reference to Table 6, a suitable RAGE-LBD nay conprise

at | e"ﬁ&t ean ' neclaciadal” T8 o puhant mtixaxsi»dsh 2449 yribonucieic
an} %CI ds 1-208, or am np acids 24-2

acid {LINA)

. and, where appropriate, ribonuclete acld €§2”-£ A} The term should also
be undesstoad to include, as oquivalents, analogs of either RNA or DNA made from

icleotide analogs, and, as appitcable to the embodiment being desertbed, single:

{sense or antisense) and double-stranded polynocleotides.

The term "or” iz used herein fo meay, and s used hterchangeably with, the

torm "andfor,” unless context olearly indicates otherwise

The term "pervcent 1dentical” refery to sequence wentity between two amino
acid sequences or between two nucleotide sequences. Percent identity can be
determined by comparing 8 position in cach seguence which may be aligned for

purposes of comparison. Expression as a percentage of identity refers to s function of

the number of Wdentical amdne acids or nucleic acids at positions shaved by the

compared sequences. Various alignment algorithms anddor programs mav be used,
including FARTA, BLAST, or ENTREZ. FASTA and BLAST are avatlable ss u part

of the GUG sequence analysis package {University of Wisconsin, Madison, Wi, and



or am no acids 1-301, or am no acids 24-301, or am no
acids 1-344, or ami no acids 24-344 of SEQ | DNO 6.

WO 2087373The term "isolated,” as used in the coPtBEKS$2008/066956
this specification to define the purity of the fusion
e i wiBans JLhe Ry 4 wd K€8anat
B8 281 IRERY, BB LGB LR 3 ULl Ko
tﬁ&n@sd uoct Bongchinplgy diviogswiidd dltiohaliiibet oh\kdbsztcammah\kiy

ree of .ot her roteing . present du expression of .
fE S0 r BT SRER TR P EERT bt e B S Bl of oo
LUFRLEsarAR: d&&h@é&ﬂh\pﬁw@tﬁﬁ“ﬂ? Af o hiGekIDY 8Bt LONLIBY 1, ¢ i, vach
conprise 1- 25% 20-25% 50% 10- 15% 5-10% 1-5 /'
;mrsi*m @5@ arih anwalgbind 296 bywmss ngfe gpriot otid o omtkniidamtgnatch
J.esi dual M\pro\ductl on processes. Conpositions
é‘éh”’b'“r‘ll 8Y Ry MEBFEY8d proteins of the invention,
however, can .cont ai n ot protei ns added as

{00431 gt apj TSPERSS @Ry Papde “m\é&? S PG CHERAPRG g nes or &

g

8038l A3, N&%i@%ﬁ@d uuﬁﬁ@t Skt w&;ﬁgzzu&@lf}/ RERLE A8 H: Ahefrence,
i nt er changeabl e. 8 used herein "treating" a

i seas @u@rﬁ»@m&mr décr 3 r éﬁxem mmru wpmm pgd dte 1@@_&9@@% are

¢ ‘3‘%%65}» 1.1: até‘?bg wf fitup Yy Lugrkhbd .m‘ fm%vinn% c.tnm,g a w!zqm:m\nrv‘n 1dow.

iﬁ@;&nﬁlﬂ@l?mtd O GEHE aumm@%md ROXNEEDANUCIRLE, A6k & £QNA9m be

and, where appropriate, ribonucleic acid (RNA).

inpdresh wp dhafesiorenies I&ﬁdéﬁgtﬂ%éﬂiﬁ@%‘%if gatinas Mm"n‘m thy

{?%ﬁl{*}\( %l ( i*Ut f@' u?%‘ciazga e tt\ﬂ% e SEF é\%nﬁ g»?t‘smt Mootk

@&i@:ﬁﬂt{fﬁﬁid b@ G ﬂeﬁﬁmbeﬁmﬁhfm@ ;e;a( ®ASe 0 total length of the

anti sense) and doubl e-stranded P ynucl eot i des. [0041]

SPRESEEY i ) FOMPEIHESHnReY e 1rgtip aw bYarl) Bty percentage.
t\ r‘] ttab 14 S Faps Al

'n% e ié;‘)%g%c @S_gr |n¥bd9"ﬁ%% AL ;(;tﬁﬁglm e dl.ar %16 45; 4 € 1%%" of gaps s also

bpaﬂcentﬂLﬂembnmgﬁkgmekeMg:&ag&equa&n@qqdent|ty

bet ween two ami no aci d sequences or between two

({3447 nucl e&mzdﬁ@ﬂﬂuﬁnﬁeﬁmoﬁm deRimind@ nbibl Yoe@nub@rograms. A

1§

Y

deternmi ned by conpar i ng osition in each sequence
i\m*itcsﬁ‘*‘fﬁﬁy BREET @ﬁié&m% ,Sirj ap5desaight 3@3%5,“3,&%}, Tool) program

YRERSSLA m@t‘.s 1P RLGERE @Q:%hgﬁfm g}%ﬂ& lntuyiw elah8n! i?m ENCRIL
uncti on “of he nurrber denti cal O acl E \
nycleive sadi dinath.gos). tT i‘nn @;(&h&ﬁ edmbyrﬁ,-t\ B&uments in a test sequence
to sequenees 1n a database to determine the statistical significance of the matches,
then wentifies and reports only those matches that are more significant than a
threshold lovel. & suitable version of the BLAST program is one that allows paps, for
sxample, version 20X {(Allschud, et all, Nucleie Acids Bes 25(17y 3388402 19497
Additional suitable programs for identifying proteins with sequence identity w the
proteing of the invention Include, but are not Hmited to, PHIBLAST {Pattern Hit
inttisted BLAST, Fhang, ¢ al, Nuocleie Aads Res 20(1 71 3986-90, 1998} and PSI-
BLAST (Position-Speaific Herated BLAST, Altschul, et al., Nucleie Acids Res
ISOTRA3BG-E02Z, 1997y The programs are publicly available at the NCBI web site
isted above md may be used with the defanlt setlings in order to determine sequence

identity according to the wmvention.
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conpar ed sequences. Various alignnment algorithns
and/ or prograns may be used, including FASTA, BLAST,
W@ROOBNTRE. FASTA and BLAST are avail abl e as aP@ED$200$/066956

t he GCG sequence anal ysi s package (University of

HHM46] W scongi Q‘&Kt"\{Pg’!I 2% uss‘;d):a 2RNAERN & tggmy QMW tljilip"gﬂg&: at least
def aul t set t| ngs. I\ET IS aval rou
mvmb@ﬁb" Bentoar: sfimg" {8 @t:ﬁthtﬂﬂi«nqy& *tmﬁmmm E@iﬂt ‘W’ G *’i o, Hi%,

tlopal ar Y, 0f g, I nstitutes

P2 PRe e e O T 505 iefisal e *““f‘h%‘*‘ﬁé‘?"féh}f for
dcid%QU}t% @fiod Wi ﬁ%@u@ﬂﬁeﬁ“ﬁﬁﬁr B8 bﬁiﬁizﬁf fAgd, BY: HhenEBacia
programvvlth a gap wei ght“ of 1, e.g., each amno acid
*«gaipzms oyibgheiddndss pfRAEEerel.andifhgt eccand Aoy iaciuxzid tmmr

ot | &hg het yeen, Lhe, Lwo,sequence 3] b
iesgu{gi ’ce}geden‘ti‘n’? € ‘beé@det)ﬁgf‘n% e .Iﬁébg er?pazraim[ m A human

HeBE ECIERE anSREHENE: eﬁornfa; &hkbﬁxﬁﬁk&t&fkﬁﬁ nefz Lshee@eﬁeﬂe«m Gherein
sequence to a test sequence (e.g., a nucleotlde
tHefue peer i apHvsBCEINgTREY Bidive onefretgtionTheatdefsevenc e

OIS 6 ;"MQ & B&J%ﬁbﬁﬁg @C?m%h%oﬁmm '1”3! d Xmaa 108 Stve 10 2

over ah arbrtrary nu resi dues
»&M@Elsﬁﬁm Wgﬂﬁtﬁ)w;u‘[m@ ke, L@mﬁﬁ&ﬁhﬁm@ﬂﬁﬂ#M’ﬁi‘mg mm, i“m made in
gnnment, additions or del eti ons, such as gap
¢ ‘%“f ﬁt’*%’é)‘&h‘t‘fé‘a STORERC 48 thass theg e‘%fél‘eﬁﬁ ghe “"T‘”ﬁeh% et @e‘hf"‘“ ‘“ protein,

i%?&»%% € »J»dﬁ'%l hi Yhd Ba g8t @!&Eﬂ; n;%ﬁm@ry JS8LEN a!?‘n@'r&h‘a he&:,
unber” of "positions at which the sane residue Is

qariesbm dlgrabatdn, szequenbes* thatdnakiovthe gt | hemum@e: ropftant to

mat chin osi t Lons the to Ienth of t,
N T R A

200,450 @RI D8 RBNAON AQR sl BeROEI hORIEO LS +N§"3Eb§;fom ns of
of mat chi ng p03|t|ons the nunber and size of gaps Is

wihish oot nler adative todhecuhatibng | n‘h ef @er&wntﬁagemseq agrice

4 9EOLLLY . : ence identity is t) x
WBEBF T WBE DS HgP Bonpat ot ogp diaeros L BEubar o acid
REQFAR EerbibBe FBLASTILBASIIE LegalbiAlihg RFBRAL, SRBNGR 15G4.
Tool ) program publicly accessible at the National

rong7; Cent Qf usf @ B @t\e&hﬁkoln‘%gé{udxﬂ{l% Wﬁb&?{b SNCBlwore amine acid
http://wwv. ncbi . nl mnih.gov/). This program conpares

LRGNt & qdmia**ztte SR %eqd ER0e btmfnfs_eé}uem esd pn “aw@l atatrad e

£m%m%ég{1‘a ,%*t gﬁ *{]caeh t i fm* *%‘“ﬁh‘la 1; é‘g*&;“}%“gﬁ‘f of ftﬂh é}%\ mtmn may

Jraiehes Hihat scat@dandigcis h@nibkhsartd tthk@vt\hmsshol €hnd binding
level . A suitable versi on of the BLAST programis one

dopasn and Bwdugapguenper Fusion proteins of the investion may comprise one of
maore tag sequences, forexample, purification tag seguences such as 6-Histidines,
Fasion proteing of the invention may comprise ong or more epitopes recognized by
commercially available antibodies, for example, camye (BORLISEEDL, SEQ ID NG
9} and hemagglutinin {YFYDVPDY A, SEQ 1D NO10} dertved from an epitope {ag

of the influenza hemagglutinin protein.

[O048] Any mammalian RAGE protein known to those of skill in the art may be used
i the practive of the present inwverntion. Preferably the extracellutar domain of the
RAGE proten will be used to identify a higand binding domain that can be mutated
and used as the first amino acid sequence of the fiwion protein. Suitable example of

manunatian RAGE proteins inclode, but are not Timdted to, primate, human {e.g.,

9



exanpl e, version 2. X (Altschul, et al., Nucleic Acids
Res 25(17):3389-402, 1997). Additional suitable

Wpewgnznses f or identifying proteins wth sequenRE&r/US2008/066956
identity to the proteins of the invention include but
% {‘}.Qt \@nE%gt t\g’ W?ﬁl"“ql'né‘sxg) }(&E?*M’ﬁr %L;Hn {c.y 9' Esaf’i‘igsd\
RO¢Ew) 93}9&6) 90{ 43998 pirand {*PSI&BBA@&@E&%:& hONA SPECRFTCrat
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5179388950 507 PYQTY, 441?11@%%@%61%\?5% & PpubFplf accession
;QVQQ d1abt anat hhe MRl welh sid @ .d 'étxﬁgnﬁb@ \%Bdmﬁ&‘yg@e,'}g:\
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Ragirehemindentity according to the invention. [0045]
Fusi on Protei ns[ 0046] The present invention provides
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A%Jq/ﬂ ‘i%&% :; Eiu%g%bl dentigabret G @ RUNBR SDRAY YA SRalRulting protein
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o051 | gangy b fdi Y. HaiRi 0si8Ag:AMIRRh 8 e in the following tables,

TOG52Y Table 1 provides the nucleotide soquence of a haman RAGE-TgG4 Fe fusion

profein gene Sequenes.:



[0047] Fusion proteins of the invention may conprise

one or nore am no acid sequences in addition to a RAGE
WO pyansi3d ndi ng domai n and an 1 gG&4 constant doP@El/HS2908/066956

fragnent thereof. For exanple, a fusion protein of the
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fusion proteins of the invention also include those
with or without endogenous gl ycosyl ation patterns,

WO 2oB/asH3Mey wi t hout |imtation, fusion protei nSPCHUSHID0656956
the first am no acid sequence is derived froma

{O035] marmal JA02 Rﬁ@%{l éagémg thILd(l,tQ&nQQ ﬂhw k J@ Fﬁf > iW\lt}p gf*\hi‘sgz {SEQ

associ ated native-pattern glycosylation-of the

ilomei: . [ 0050] Any suitable 1gG Fc regi on may be used

in the practice of the invention, preferably, from an
ENG"‘“’BW@@A no¥iesgtesad or wRanplie, x am“ﬂ’z‘ir:*v’ac‘i“ﬁ"’ r esixm@sm 3
495 47 3V0FSCeHBank FAEEEsSi ¢
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er

Ined text is the anino acid
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W@ 3) . [0058] BoI d text is the coding sequence for the

RAGE signal sequence, nornmal text is the coding
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sequence for the RAGE signal seguence, nonmal tex

the codding sequence for human RAGE, double underine text is the coding seguence
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[0060] Bold text is the am no acid sequence for the

RAGE si gnal sequence, normal text is the amno acid
we2ysesises f or human RAGE, doubl e underli ne t exRCT/BS20b&066956

am no acid sequence for the peptide linker, and single

er, , .

iUPQA J{" L g&l‘]@({ Eji-‘h» ; IQ&“?&&% %g%gﬁ%%g%f LQ% % re

Egsron GEne Sequence (SEQ ID NO5). [0062] Bold text

is the coding sequence for the RAGE signal sequence,

[0059] nor mefabtext Adngnd Red 6RELAREG: ERAUSNGER KO- DIHIBNI RAGE fusion
variant, bold mavy underline letters are sites of the
Tﬁ%ﬂ%ﬁﬂﬂig?ﬁﬁ%§ ‘introduced into the variant hRAGE
sequence, and underlined text is the coding sequence

?M%?M’%@i %@%ﬁ?’*@ﬁ\’[ UGBS I Tabl e CEFLAN RO CacH I isEyilt

WEIgF TR huhaf  RABEVER ENDSVBIES NESILOR SRt aitiog: SE@\I”D L4

JOONOIBY T OBBURVBOE H It exXKIESVIRe SFLABCACHE sequersEForiso
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c reglon no aC| sequence

ih,urrame%@imasﬁl am&miilf\méﬁmmlng%J Ecd¢:SEQh@E N &)t is the amino
[ 0068] Bold éext I e am.no acid sequence for the

eﬂeeq FYhaArT S8 Q6 in AR EBRATE G He aang seid

\§%9qgvﬂe-5@&;hqg@niRAGE vari ant, bold wavy underline
letters are sites of the point nutatlons i ntroduced

into the variant hRAGE, double underline text is the

am no acid sequence for the peptide |inker, and
underlined text is the am no acid sequence for 1g&4 Fc
regi on.

i
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EXPRESSI ON OF RAGE FUSI ON PROTEI NS [ 0069] Fusi on
proteins of the invention may be produced in any
WProB@51378XPpr essi on system known to those ski | PEHUS2008/066956
the art, for exanple, eukaryotic expression systens,
jo0617 bact efhal ﬁ%&ﬁ%«?ﬁ'&“{ TY]“E"!:{)?@%’H@D@PW@B%;W RLESRE PORO 1D
systens. A vari et 0St eXpr essi on Vect or systens™
¥ayibe utilized to express the fusion protein of the
i nvention. Such host systens represent vehicles in
M‘mam%%mﬁ@mmmm@m@mcmmmmmmmmmwwm BARAL
sreacadRh QGG ed . an( ﬂi«fw OMMALGR
ur| f eQIW C V\sﬂyster‘rﬂs Cl [
r'r\s**su*éﬁ FE =‘Jb‘a‘c*‘t EF PR T e Rk
roorCpaantageiiscoRAGE expressedstny »‘yesastw
- eg@g{\eesmm SY-SL LB r v Qo dIBR Lr S By By n:p
_ or slightly different” g
RITETRSEY cosy Fatt i“‘o*ﬁ“ffai?‘{*eﬁ’t‘ PR He Hat FHeE I e e s AR
corecaciependitng upoR-tiiesexpressiconssystem rdExpres s om cofrraanncan
cnve RAGE LINASd 1 PACL-BLE A SHEN, S R GOL4 LREOVLDeS
m,nﬁo,r](gl ycosyl at ed nol ecul es. Q| f er “ent I cosyl ation
Cpattiernd ey e bt ar et tsitng” ‘Bé“étif%vwffﬁ’i “EkphedsipRLchaTe
agccorsystemsshmohinsectrccetdsacEunetronat:omutantranalogsaofcraaot
,ﬂ«(i?ﬁgg\r@ﬁa RAGEhavi ng.-pagtivated. Mol ycosylation. ...
sites can be pr oduced by ol i gonucl eof | de syni heS| S and
TIECC Tigatﬂ’éh“or by éi fe~asﬁeéi VATt agenesi-st

SaAGEA

1, gwd i ei d

1 .u Sl

_— A s v = . .
& \R‘AGF? ﬁf?ﬁ ol \, “f ‘kﬂ‘h‘ "ééh?"‘”ﬁﬁ@f“ RS REDEDTT ﬁ‘éﬁf RS ATOFTCECCTATER
senteaddentd-hbablbert hegrand; vbtm di-ngcelbenent:srccand: thekioWacacrore
sequences, for, heayy chain. 196 .cf n§tant7,dpn(mn§ o ne
Hucheottde™ Sequenf:es encodr ng-t h e deS““@&ﬂ :
hp\(ﬁmpwm FEHTHSITAY T HE R ASHS BT COR AR TS AR UACHTACCET
cakor@rocks be nucheati: 88 cdons KnoWR L@n@m@ﬂﬁ,me ETCTCS
~ag ds._.m be

AKN‘IGT%}OTW ele’ \?{t}ﬁ@ﬂs SRy b"e G

10062] Bold text s the coding segquence for the RAGE stgnal sequence, nommal text is

the coding sequence for human RAGE varand, bold wavy underhine letters are sites of
the point mutations introduced nto the variant hRAGE sequence, and underlined text

is the coding sequence for 1IgG4 Fe region
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used, for exanple, by selecting codons that correspond
to nore abundant tRNA nol ecul es present in the
wepsession system a higher |evel of fusion pPOI/ES2008/066956

may be expressed. Such a polynucleotide encoding t he
roo63y T UST ofRr Ot glfy SRy Q%ué&% sﬁﬁh Iq g@%@»‘\ L6ald dd¥atic fusion

syntheS|zed o |gonuc eot | . 0. descri

ot me(SErS BE NOAR). Blotechnlques 17 242(1994), nhlch,

briefly, invoIves the synthesis of overlapping

3 ;-g £
ﬂusnan&pggtetn dh(

m@tecukeszeﬁmpt Sy

*-teductlon of the fu3|on protein may

TGU64] ? 2 c E:ﬁ?ﬁ ge‘kd q%gtgvn\%;? ﬁ&t%%m %mgg Qh 3%%? z é)%kﬂ}é.ﬁk.& normat

vact anSz:ﬁﬁNtz@t* ntngn%@-ﬁﬁﬁmeqdmg \SEGME RGBSy BN Rk 8 D Tetters
contain appropriate transcriptional and translationa
sporitesol tyl jnal srstguenseducctoptodhanpiat lRiWdsone underiined
blnd 9 skl esalle s es), internal
bo{oﬁ%%enq”(Qi%‘“‘“F?éEéf?eqng &olyadenylatlon sites
etc. [0072] Nucleic acid nol ecul es encodi ng fusion
proteins of the invention may be transferred to
manmal i an cells utilizing replication-defective
retroviral vectors (e.g., vectors derived from Ml oney
murine | eukema virus (MV) or H V) and pscudot yped
With vesicular stomatitis virus G protein (VSV-GQ to
stably insert singlecopies of nucleic acid nol ecul es
encodi ng the fusion protein of the invention into
dividing cells. Retroviral vectors deliver genes coded

as RNA that, after entering the cell, are reverse
transcribed to DNA and integrated stably into the
genone of the host cell. Miltiple gene insertions in a

single cell may increase the expression and secretion
of the fusion protein. Miltiple rounds of infection
may al so increase the



nunber of gene copies integrated and thus the anount
of expressed fusion protein. The integrated gene(s)
wWe2wsdsgs t he fusion protein are naintai ned i NPPETES2008/066956
cell's through cell division by virtue of their
{0065 presenge. ¥ My L&, Q@ﬂ&%@ﬂﬁiﬂ@@éﬁlnﬁk&& Qe ool L, §a v {SE
* the resent T vent i on provides a stable cell |iné that
*é?x?p@e.e}ses fusion proteins of the invention. One
suitable method for the rapid generation of stable,
ATCGCAGW@WGC:&W&W@MTWBAWTGWGGGWWP«W@ BAARD
arescadiDeLEREXLE t‘rju,,exg\“sSanmsyst 8 MR8 BlLokREM s Bes
o ,bu5| ness unit of Catal ent Pharma Sol uti ons M ddI eton .
TGRSR B AR S ey O Y T B S proc s SihigH o tT AP e Gy TeeuaAaTe
sercercSeptrenbertQetober: t‘?@@ﬁ““pvw?«“‘zf) SeBUehaaamethat  IRYTC TR TEOIRS
4{3,\9“ Yok A A EERI 8L QR el astflwfvam@»saudotyn@g
retrovi \rwatl_\vrector based on MWLV and t ransduci ng
, Wammt ANCEE P For ek anp e AT MO ERFTAY mﬁ‘n‘tnwe“ CORAGLIH
oraraanestarrra e wect s \yi»\nrfsgr at et ertire AgeRomBT oY
.A._t,hg gel-l.s., Lh@[ eby.-praducing..a.stable.cel .
TFI C:ATI ON OF

oy n(\

£
FOTGGAR

AR T Teyegl

)\31 I}@\
IASQATED FUSI ON PROTEI N [ |
FUSTT OR Proterng “of -t he T e Rt oR - may Bt astiuiat
DAGCOC Tep:a:r redabyrsemstarciogusuitabli:e rhostVeot:or CoyshemBetiaGracoy
corennEXREESS JLhe. Lec l.nant..tLranslation.products, of. ;;heww,wn
e pr gs(ent “DNA squgtr%ces Whi ch’ af)\e t hen purli‘;l edtfrom
GO U B A O e T R T A CHE TR S TRAT e ST f CTarase
P TGO @I A \tilﬁf\a(‘it;nd@@?ﬁ}ﬁﬁm\ cexanphe: usupe{rnatqam@\L:«onf CGAG
<crad M SYSE emS, whi.ch..secret.e rec onhlnnant .:prjot ei.n i)
S furé medi can be flrst conce
GREELI O e e Ty eV el A b e Pt BitATE 'itfl‘“’ ‘%}&af
o \;\,h"iﬁﬂf*ﬁmmi enorantrARcomaaneMaddsiporesReldd c@n:trl;t,»r Beaceac
cvaeacddbtLatlon. L., Fol.low.ng the concent r at l[.QD S8R R I

Concentrate can-pe appll ed-to-a-suitabl e puri fication

t'

ACCTIGHRRR FACA PO AR ETSIE S B S U A B EC L PR A ANEE FIOR i ST
A QORI Sen: ~fo€‘~&2(§{71 '

QL Froteln

\l N

.G, 0L

At
R Ry

CRUTT ﬂeﬁ@&ﬂ{" w6l hhyl \amfneet hw~~ &Q&AE) gkeumw T _Eheﬂcﬂ‘&t“did,\ OB AGTA
nncrerGa-RE ACE YL ANl 6. A0AT056,  dexild P 1LUL 0S8 O corncccoean
D bUIIIIUIII y

CUGIICCCATICCASIAGRACATEALCAMBAITASETIARIC TEACCTECC e

NN T R &(w\ d

GAGTIAL A—ka:,:»« : *my

N W N AT SN T NN PR ETR R T,
APRGECDTOTATTOD A A A PG AGTPENOAGAGCANTSORCAGCOIVIAGAAT AT AR AGEOC AL

NP P IR R
\ LT

G Bl T IR el SNV REIN P
COGRUGEETUOT PROOPUTRC RGO AZEUT RAICETEE

SEGAATETITTOITATS
CTCGEOREATER
160661 Beld text is the coding sequence for the RAGE signal sequence, normal text is

the coding sequence for human RAGE vartant, bold wavy underline letters are sites of
the pomnt mutations intreduced into the variant hRAGE sequence, double underling

text is the sequence encoding a peptide Hoker, and underlined text is the codin

173

seguence for pGd Fo region,
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enpl oyed in protein purification. Alternatively, a
cati on exchange step can beenpl oyed. Suitable cation

we@wbasigey s | ncl ude vari ous insol ubl e matri cesPCT/US2008/066956

conpri sing sul fopropyl or carboxymnethyl groups.

(00671 SU' foﬂﬁ\%’é’ | *aagfz«‘? s‘%si%f zﬁ’&eﬁ%ﬁ&ﬁq Ri@?l%mﬁeﬁ%@ Ry (sEQ

(068]

HHIGY]

oteln UCG terral culturé is usua

iDseDatied by |n|t|al extractlon fromcell peIIets,

foll owed by one or nore concentration, salting-out,

aqu&uﬁgﬁwam xR ‘VOEssmm@%emcbuSLnnuchr@ﬂatagﬂaphy
bl AL S F ORI SR

.‘fj “Chromatagi=-296: 171 1984) ThIS

r ef ermn@ &\ﬁi sk Iabﬁ;&o EMe ser@benl &le R Aeern ged-phrse, normal
HPLC steps for purification of reconb|nant human GVCSF

o1 1~at%pz§paip asifvaguspreie duorn R %FWR@EUFP EAravy underline letters

CNROSk AR LOOTB b O ThOS, Al BRI EIbMdertine
a manner

%a»dms thicshriad had stqueacs thjtecper m Imed mm‘amamm@ 9t is RYaning
be fornulated as harnaceutlcal conp05|t|ons
%ﬁ%ﬁé@?%?@ﬁs%Bﬁiﬁﬁ%“fﬁvent|on My conprise one or nore
phar maceuti cal | y-acceptabl e carrier, excipient or

di luent. Asxuaedshexnehng' x&t}a?m@@utm@m kys@cceptabl e
carrier” includes any and all solvents, dispersion

medi 8;,.LaaLhRE3 1 &l h,hagken @l ARdaa0ld hungal. 8980k Syginy
i sotonic. 3& - §§brptfon del aylgg a@g%fst%y % ﬂﬁ% Q’Ebde
syitat Jawe nphyisisolsbglied ab tuy: sg fpakinh i, clitrene: cxpression systems,
ienbodlneng t he carrlgr s suitable for parentera

ST SORSHPBAY AR e FEYCHRUSUPERR| & Yoty of host-
AE0LS Y E@st_n' ARk %@u@?ﬂﬁr\:@ l:*\ Q@&V 9&’ $usPUS LM By Qﬂ:'
Intraspinally or intracerebrall y§ fernatively, th
@‘amzwer Sgeinhde sswhabipecstorvantaan e%nmis?imé ubow pamenmf, the
ihe cs\;up etgalwtb%r!:%g\imu[i and from which they may be subsequently purified. Such

systems include, but are not Hmited to micreorganisms such as bacteria, veast, insect

v

cedly, or plant cells. RAGE expressed in yeast or mammalian expression systems

a.g., COS-7 cells, may be similar or slightly different in molecular w:‘:_igh_t and
glyeosylation pattern than the nattve molecules, depending upoy the expression

systern. Expression of RAGE DNAs in bacteria such as B, coli provides non-
givcosylated molevules. Different glveosylation pattesns may be obtained using
baculovival expression systems in inseet cells. Functicnal mutant analogs of
mamnmabian RAGE having tnactivated N-glyeosylation sites can be produced by

oligonucientide synthesis and Hgation or by site-specific mutagenesis techniques.
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i ntramuscul ar adm ni stration. |In another enbodi nent,
the carrier is suitable for oral adm nistration.
woh@msmEisaut i cal | y-acceptabl e carriers incl ude BCBEUS1088/066956
aqueous sol utions or dispersions and sterile powlers
ke 406, EXLETR u%%é&&i&é&ﬁ% @‘Sﬂs@%ﬁﬁ S &R L,L&w Bohydrate form
i nj ect abl’e sol utions or I spersionh. The use of such
wgmsh}”zahﬁuaggmast fgresphrasyecest i cal ly active
substances is well known in the art. Except insofar as
0701 any comvdEotidmaticnel sncodinageidn bsudincoipat: i\hlhﬁ'm\l\lh’tdﬁ be
the fusion proteins of the |nvent|on use ther eof
PHEh R hRE duEic e donpHS Alitihre prudiriiden deRERERd: ‘tgr any
zg&ﬁlé&{]ﬁlx@‘i 804 SHPRL %“%”J&%X i&%ﬁ'&zweh&@m&gﬁﬁs ﬁ\& Al ﬁ'Ag
i ncorporated into the conpositions Sui t abl
w&mspm&aat exdey pint alekny dnmﬂeoxn e:dmm;nbicl mseah t&sniam dibeents, and
dosages and concentratlon? ye t
B SPRFRIERISE s RS ‘él‘*‘%‘ér%os%‘ 6n§“‘8‘?‘” %/*he‘M uenges
en&\@ﬂ&t QR &ﬂkﬁé&ﬁk@@ﬁpﬂuﬂh&&n{ & usla@ QR HRUOLRI N Qe nliR8he art,
invention with one or nore of buffers, antioxidants
1sutm ?vasi»aﬁs@owbios« Hoindn td @Wﬂﬁ@ Fi@dwmm mght‘ &(slvess ytiean

TEY 0 A"y i WO & eIt o

SoRHed &3 SRR BB B E Ce IR R provcio of
{BUGROSEON a,@La&krdt RSdoshehabe RdeagPRsed speh iR xER AN systom
gl ut at hi one and ot her st abi l i zers and exci pi ents.

R it ap . dreglosing Helook LS EPIREPATK EumRi dbundant tRNA

ISRECHLLS Loy o2 hary B may be
PSRl AR AL G AL o PRI BRA 8 v
RRGIELNS WO TR HubVENTE ENERQER] fukhe: poesenty bavientide fom
contenpl ates the adninistration of the fusjon proteins

ﬂéffi‘?ftwé\ FRUERETSTP IS T RHEOYE - 8fesalepHER AL Sutpgar ¢ Al,
SOMROSLLLON . COMPSILS ] DGich *1@; ﬂ‘%sin‘eﬂixpt‘-}&emf R bRGvern Japping

invent ron and a phar maceuticafl'y acceptabl e dil uen

&annm«é&wiﬁm acgaipjrectorfensgs, thassmome mpaﬁzm.a:%uj @rloy pantein,
n.need tgl(?reoE Thecﬁ .gsent nventlgn also.. .. .

Wtﬁﬂ‘@e@“& BRIt PR Y O iy T SRR o g feaied

ERIPASELIRNSy p QOG- dde hYRIEakioV(s) (RtReds of the

i Avention wi conprise adm ni stering a pharnmaceuti cal

[O071 C on‘pq@d #1 @\nnc?l@ E‘H{: Léﬁ{{}& i @b,i%}: rﬁ%ﬁe&%td*{iﬁl il u@g&ggﬁ%{ mﬁng ather

anount usion protein o e invention
iphlaruiaceut et o @fchectivecansumnt o Eapko et ey gramys or
accor di ng o factars such as the di sease state,

A

%Sig)%z i3 éﬁd r*glh FOGHG *h*émrﬂﬁ“(‘ﬁn{i‘lﬂé GQ Rpression veo tor {&} & ong N

polynucieotide that encodes the fusion protein. Onee a polynucleotide mm(‘iing the
fusion protein of the invention has been obtained, the vector{s) for the production of
the fusion protent may be produced by recombinant DNA technology using
tochoigues well known 1o the art. Such expression vectors containing RAGE-Fe
coding sequences meay also contain appropriate travnseriptional and transiational
control signals/sequences, for example, ribosome binding sites {fL.c., Kozak

sequences), internal vibosome entey sitey (JRES), and polyadonylation sites el

jU0721 Nugleie ackd molecules encoding fusion proteing of the fnvention may be

transtferred fo mammalian cells utiliving replication-defective retrovivad vectors {e

%
A

vectors derved from Moloney murine leskemia vives (MLVY or HIV)Y and

pseudotypad with vesteular stomatitis viros G protein {VSV-G) to stably uwert single

IR



[0082] A pharmaceutically effective anmount of a fusion
protein of the invention may be from about 1 ng fusion

wpeosesrsl kg body wei ght of subject to about BODUSAY8/066956

£EN S
TEHYT 3
i i

{0074}

J0073)

fusion protein/ 1 kg body wei ght of subject, or from
ut, S8Rl - K9 shodynpel was
9\ 9a%ou91§g%1f S us?ogb%,ragé%i ﬁ?i%ﬁ’%pégga;gﬁ a4 léb% £ Gio
iﬁumiﬁﬁthﬁ sORe fm@mia’ﬁomts d;@@s.xrrgnﬁusdmﬁ ;mrih‘ﬁeitimlﬁkg chpeyis the
wg ght of subj ect hout 500 s |on grﬁoﬂtel n/ 1 lﬁg
BOdy WY Gt Y u%uﬁ][*éé R A FRERA RGP L 0 fhgsdgme of e bost
R4 Ot\gh Rhik k9o b;@»@%u‘“\@ I 9 IQL;:*QR &Hm}ﬁﬂﬂd&x@ﬁg W, pé@x@&‘iﬂgni
fusion proteln 1 kg body wei ght “of subject, from
wbwtitn ﬂe@hwguﬁu‘is ﬁ“‘OﬁHF}r é&ﬁ@hni’al’vmim ayfeninghnty _@Nsmky}“uegt*hc
to%ij%g Ux%& Loipﬁ I%mb: @68& 1% t?l? vé' ngiﬁt s:gfo‘%%;g&%{!iigfg&iﬁg\fﬁi‘ote‘iw
hQ_d‘M{\%h@htFai@f& yeubiBet tequaboyiot&l Qrd MBS h@NinRROEG sNhrough
1g body wei ght of subJ ect, or from about 100 ny
Ms @ﬁmﬁﬁmv a’tw;\r fogtr ynwemg%mv @Po¥ubj ect to about 25
mg fusionprotein/ 1 kg body weight of subject, or from
aboutInlﬂg}t‘fﬂ@i»@hﬂgﬁ&tééi m‘mlmks@ dpody pwed glsta %sziwsu«ti] et that
ab roteinf, 1
et eifR et 2b B RETg T Qb ol Po eIk By
Aelghbn of youl] Beh nho\,ﬁkl%ﬁw?aﬁg P SO RN kil 40
Cbody wei ght of subj ect, or fromabout 10 ng fusion
BPBr el pwprassiey ey Wesf gﬁtﬁub‘@ sbﬁ\p@m up cabebdep Shvgns
A0, RN wh. . BoR Rl 40ty 00 BUBL ekl T ff o
ig%‘:«q dgqgf\ gsmén%%r{%’t %{rﬁwﬂ % BS ﬁ ;Es.l‘L fgamzn“z ¢ sz ect

S@wz@i&i&tﬂ{ @&mﬁﬂﬁﬂ@&d@ ALt aehmﬁmlz nk@ body pweight "Qﬁ,ﬁ fication
subj ect, or from about 100 ng fusion protein/1 kg body
HETGRE: ib“ﬁ*h‘%‘t}b?‘é@tﬂt}‘él *&Bob*ﬁ“ @s*«ﬁgmf\% lov apf Bresdgring kg

N3t t URISEE Lo aho b USEON v sntearate
g%g%%e 1|Y§ﬁx" gt sk{‘?g geﬁm:{g 7o E ia\ect{q‘f{%{ ng%bu‘f" .klorhr)rd\ tdegrate
iﬁmszihemmwfe: ﬁ#cs;:ﬂ:iii(f@lﬁh@@i)pu\nﬁkgiga gfbisubj 8at., or from
about 2.5 ng fusion protein/1 kg body wei ght of

i gt of CElbReet O Pt S0 tTh pla8aNor bt ei 1

kg body V\Elght of subj ect to about 10 ng fusjon
pr ot e\ﬁ?ﬁiq Rgopsyene Pyie BreodgppEette BFPFEPORY ShsHte suitable

HesPy &ﬁo \%z\, *Q(,Qa‘lz%&\ hd kg, e@@:@{zt %éQWm%uﬁ&‘?% ?&z‘m bPesent

‘abouf 10 nmg fusion proteln g body wei ght
@ﬁk}g @atiuu{d@()@ia]m hre tsonpurendoldimentiste racdia or cell extracts using

ar maceu cal | effectlve amount of a fusion protein
6‘f FRES ‘e’ﬂi‘f"‘d "y e 0.5 ng fusion protein/1 kg
body wei ght pf subject, 1

For cXampie, superfiatants from systems which secrete recombinant protein
into culure media can be frst concentrated using # commerciatly available protein
concentration filfer, for example, an Anucon or Millipore Pellicor ultra filtration st
Following the concentration step, the concenirate can be applied to a suitable
purification matrix. For exemple, a suitable affindty matrix can comprise, for
example, an AGE or lectin or Protein A or Protein G or antibody molecule hownd o &
suitable support. Alematively, an anjon exchange resin can be employed, for
example, a matrix or substrate having pendant disthylaminosthyl (DEAE) groups.

The matrices can be acrylamide, agarose, dextran, cellulose or other types commonly

employed in protein purification. Alternatively, a cation exchange step van be

t9



fusion protein/1l kg body wei ght of subject, 2 ny
fusion protein/1 kg body wei ght of subject, 3 ng

WO e®B/0s73py ot ei n/ 1 kg body wei ght of subject, BCTS2008/066956

1076

FO07T

fusion protein/ 1 kg body meight of subject, 5 ng
¥§§\ s%@ R&QI&}%LQ ’{41@ J(%thn 1«%@9@ n &L&%@& u@“z 3§ COmprising
ion’ prot el n/ c% “of g =

shiltisgropyvipr atdiont wztthkggmgy ngimﬁp}@fgz at;t»b jaecy; \,faﬁr\:ﬁg
fusion protein/1l kg body wei ght of subject, 9 ny
f usi Qﬁu@ﬁz@bﬁhﬂi}rb{dﬁg :«b@dmmi h@bﬂl 110f cudtth) BGakualBl isdQrelBry initial
fusion protein/_1 bod&/ wei ght of subject. [0084] A
cHRPEicads g &Y BT é?%%& Y PV RIS RS H e Al
UL AS ML AN AASAARR B0 b IS ABIIBLL AN AU, aehs
to treat ed¢ each unit containing a predetermne
pqnam ms,,y ¥qf ;&m‘zﬁaﬁsgmnhpﬁdf’ et hoof bd dreplopwefitiion! purification
cal c C uce the desired therapeutic e
ST B P F R EHE a6 AP ARBE e ot RAGE ca
eI hREd bRMAL tm@ﬁﬁ:@@ﬁuﬁ@& mn@fud@xwfik% QR R @%&i*}ﬂ Qi a8,
invention may be from about | ng to about 1000 ng, from
radybuticd Bligrgpitan, abosrt o100 Ovamg wfmbm about 50 ng to
about 1000 ng, from about 100 ng to about 1000 ny,
f r ombtahotia ﬁﬁ&iﬁ’l@aﬁ&\ @b utprdGOOtagisifr pmitaheuth SO0y as «
t o about 1000 1rrg gom about 100_ ny tg about 500 ny,
SERBI QHOHE BP0 mEOPE EHSI I BH0 Mt T F O ABBIHATR B B
-ahauts 500 aqgvgnos[dtr“ﬂmkﬁpﬁ’;@h A‘qug& £Q; BP0 L smiA‘m
uni t "dose of "a fusion protein of "the 1 nvention may be
tabowisckB0! hy Lir@06t ng{J. wﬁgww 413@ mj,, 1500, fiys ©00uy,
sor (00 0085 A i nvention N
B ST PR JEOT B REE TG MHOGHE PUR ) (Taggmbinant
Wkohromeabaits Sedadtt @?i?iﬂh@x%ﬁm@o wt % from about 0.1

wt % to about 18 vvt% fromabout 0.1 wt% to about 16

wt % fromabout 0.1 wt%to about 14 wt % from about
0. 1wt % to ab%ﬁt\gi‘é‘\mr%ﬂﬁr%n‘iﬁ?%ﬁiftﬂ@@m%to about 10

A w% fromabout 0.1 % to about 8 wt% from about

0. 1w pabous of thwt i% uﬁmm&:avb%amfm@ z&imﬁ}t 1%»@0@@‘@ amn ale for
om.abou 0 about 2

%;.
Btk 08 Ghatbier G PRsRiabeudeb >t Tupoest Apblirmyegiion

QM: %&Mt!f}@m ARk iRk oM i@zQu@Q@Uﬁa\Ou&zW Lhorkerpmabout
Ww%to about 0.7 w% fromabout 0.1 wt % to about

F@»“@i M«%ﬂ AHlyowranole corien Wbkt atb@iutw@ LE w% b *fiém

QQQH amodf m 0/— 9{} ?Q\ < dirznpgboi%u min ”5}5 @ng% \9!1 ﬁs;éuwwgynmu a,
u@ﬁ&l@b_ﬁ&ﬁiﬁt&@k! .:& and antifungal agents, isotonic and aim_wrsai;{m delaying agents,
and the hike that sre physwologically compatible. In one embodunent, the carrier 18
suitable for parenters] administration. A carrier may be suttable for administration
it the central nervous system {e.g., ntraspinally or infracerebrally). Alternatively,
the carrier can be suitabde for niravenous, suboataneoas, miraperitoneal or
intranmscular administration.  In another embodiment, the carrier 18 sudtable for oral
administrafion. Pharmacestically-acceptable carriers inchude steride aquesus solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile
mjevtable solutions or dispersion, The use of such media and agents for

phannaceutically active sobstances is well knowa in the art. Except insofar as any

conventicnal media or agent is incompatible with the fusion proteins of the invention,
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wei ght of the conposition. [0086] Pharnmaceutica
conpositions of the invention may conpri se one or nore
w0 2®B/0s73pE ot ei ns of the invention at a | evel dPCE/ULAWNE/066956
about 1 wt%to about 20 W% from about 1wt % to about
o8 M s o ri%&@ﬂfg&gcugzm@q/%;nqm@Q&l&t«}ijtﬁg, W bl Q M@Qgﬁitiaﬁgﬂ.
w%to about rom about 1wt % to about 12 Wt %
,‘h@pm}ai}t}mjf adweddohgroabautanksoitdmoediporgabatit thi Mﬁ}%}*itﬁ@n&;.
about 9 wt% fromabout 1 wt%to about 8 wt% from
{00797 about% Wb Bodhariab ot ypicditYaodie0maRoipl endnb%h:¢ 0oaboUfinD
w % fromabout 1wt %to _about 5 wt % from about 1 wt %
Pl IR Igyed rOMiaBBEttha PIPeRREED AbBRETBOGRIDE Grnpositions
I riigmn Q&H\ \:li%l%atogﬁ?lgpﬁ 1\}2&1\[\4)“{%%&1"-&\?{& ‘ozgxalmt% »g&l&l 08&: oF
he conp 0Si 110N naceut 1 cal npositions of the
mawe}mb uﬁr;n sn:aymamp tsisseh mnagoﬂnmna i{ﬁtsrsn@:m qzinm eﬂﬁh’s ok than
inve evel of about P 2
% a0 pa e SgateTe: AT sngtipo pr Bt o vt
ﬁ*ﬁl‘?:% RNy %im@b@iﬂﬂ‘t AR el M6 2 BROMERQ <8 }§ ho lsﬂmghgﬂm,
Wt % about 1 W% about 2 wt% about 3 wt% abouf
wi%hea b@hth fgx\«w%mamw@ ENawteg balbood sdtinstaygsalaout wg with
L W % based, on . ght of the
Lol ToR bt (P L oY abi Renid Ay B ac) sted to
provi de the optinum therapeutic response. For exanpl e,
THER BEINgIe Aol eIy bedradim i sicen ego sew ab THVIIdedENTION
doses may be admi nistered over tinme or the dose may be
00807 Propordd @Rak My ERANCR 951 hRE iRATRInAS sk sqa& @@Luwmmz 1s of
t he exi genC| es of the ther apeutl c situation.
té'sp?e eital . tellant tégae,em@nt s@tﬁttm n:uhm‘@tzpanem*emb z:m fusion
5n1 or

?}yd %8“ (31 ¢ £a, ¥ u‘;“tlz{m aa*oiscaﬁl §frf Lm,utm %o\,r n,dvogt zga Fﬁ&%m e n;‘ﬂr t% 2

ni‘strat

@hicthe ¢ rh%ﬁ[ﬂz&}hﬂ@ pieyuhey fa@ﬁzﬂuik@hﬁfd, ed rﬂ@L: agti 311&5@11 ecmﬂmbym m
I nt ravenous i nt ranuscul ar, or subcut aneousli nj eCtI on.

H merECehBEHiNdRt SeatteripesTriisHe R FRVRNTGN may
be adm ni stered subcutaneously or intranuscularly.
ous ] [00881]‘v¥1hnl isomt?@ﬁbom‘wem@ﬂanm@ag@pﬁ&gmhnwm‘ywem ai l
adm ni sterin M. ni steri.ng.
AR oRR L SPET bR e g PR E R B B a0
{1688 pfikin A enPaL 1O T Hel iRk fﬁ@ﬁhaﬁ%&a@ic@t” § QtndQUEaploved
weeks) followed by a |ess )
may vary according to factors such as the disease state, age, sex, and weight of the

individual.

FO082] A pharmacentically effective amownt of a fusion protein of the mvention may
be fromr abeart 1 pg fusion protein'! ke body weight of subject to about 330 myg fusion

4

proteiny’ 1 kg body weight of subject, or from about 1 g fuston protein/] kg body
weight of subiect fo about 300 myg fusion proteinyy 1 kg body weight of subject, or
from about 100 pg fusion proteiny'l kg body weight of subject o about 300 my fusion
proteind 1 kg body weight of subject, or from about T mg fusion proteind'l kg body
weight of subject to about 500 mg fusion protemy’ 1 kg body weight of subject, or
from about 10 myg fusion protemdd kg body weight of subject to about 300 myg fusion
profeiny’ 1 kg body weaighs of subject, or from about 108 mg fusion proteny’l kg body
weight of sulject to ghout 300 my fusion proteind 1 kg body weight of subieet, or
from about 100 yg fusion proteind! kg body weight of subject to about 23 myg fosion
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‘a

frequent "mai ntenance" dosage reginen (for exanple,
one nonthly or once binonthly). Dosage regi nens may be

wW@ojosssBTB t 0 achi eve the desired therapeutic ORECTUSIE8/066956

<

{0084

[0089] Methods of the invention include nethods for

ék@ﬂx eSSIHAg Atcﬁng‘?@%ni EQL ol ;L amRLOE, I;g;ts&m%e? ey md«
humans conpfi si ng admi-ni st er| ng an tive anount

sect ghian waigeutin eadmwrrpmsm*twmm@wnpr :t‘simnb x@mg}tmt qubjoet, or from

usion protein af the |}nve[1t Methods of the .

%E}ﬁt?eh‘t#“gﬁ“‘?héi“ g Wﬁ Mo gEny “ﬁﬁ’t %“'t‘] G AEE gt gy protein

bt o408 tc@lvmatﬁtww;eta{ o€ QORI LN 0 AGNLALS beTbRG B body weight of

pharnaceuflca conp03|t|on conprising one or nore

sfistidn abﬁmteﬁ ng fefion peidinvieke bs@h‘ WG Uwisc lbs:s,e e Spovehout 15

Ahanas,Res, kaplleated, L& xarl oy, of I SeAses Oy 1
wdis orges of ddt“ﬁ@:.aS&Sft@ﬁ aﬁ@aﬁdlﬂhlt@ﬂﬁa&h aholRY! Bevbdeated; of
anel i or at ed, detected dlagnosed prognosed or
“ﬁﬁﬁi\'{tteraé@lmuiéi Ay fehen pustion! pe b@@. woight ¢hewjssbentingnabout |

%#‘QJ L6 pRaL . J«s{fm{z‘o?%t& SIARL | 4t bR T fusian proteiny 1 kg

oner tﬂ onepﬁr Ft1's, IeScler os)
*@nhtﬁ«hﬂLm)a sutgedt obsnien ebpml im)ﬁ:a:r yi\tbﬁfpk @l kohody wsighi &f

dependent dij abet es nellitus, ne_inflammuatory .
‘*é?é‘i §y"§t‘\§rﬁ{b’“‘¥5 aptsg® %’W’t‘ﬁ'eh%% B‘é‘ w Ql?:ﬁ%ul FRIGEST §t’»’§hé‘e’“ =

FPeUIRLQLL LT &br&wEL Svei @ @P@J t;&t E@Et&tﬁt@ RablY s \ﬁﬁ%umm kg
scl eroderma. [009 1] O her disorders that may be

Hordg atoed}t@st agdnenemrtteeh* \mm % :he‘ L‘nissxhn grsotofy t kpbdudwenitghont
nft har cterl zegl‘ gener al x@ I %I udi ng any
PO RE SRR PR B9 PR VORRhT PR k| evat ed

expreSS| on of RAGE or of one or nor e RAGE | i gands, .or
any ditss¥ JéEphopgpenty ;ﬂtihéh*tt%pgmﬂx ueftLtt‘oh@n@ymn%rtémmn protein

t§¥§'€£pt;95§ﬁu&9{}{m C%G |~J1{§1, @t?s'itﬁfjm%{manﬁ 'bg[i@twec%&&%y Ft.ao s,s.t 1 me

ecrease funt or ex
teann beridedrieased byl ghidisnbst étnntom\catv ;ame,age h’g htwhat; e g;% tof

{srupts the |ﬁpteraﬁQf on bet ween. RAGE and : ko
SHPgEind Mf BEYEIT Y PBAE 8§ Br Bl o8 *}3&\@%9 gein/t kg
RS QGh 8l ed swiith, §ﬁ}t€§£z@z|m patel og saly stiahess «u%wéh B8 fusion
di abetT c vascul opathy, nephr opat“ny, r et i nopat hy, .
‘;n@g}ﬁ?@bhg hydy wahbehemiect, 7 mg fusion protein’! kg body weight of subject,
§ myr fusion proteind? kg body weight of subject, 9 mg fusion protein/t kg bady

weight of subject, orlQ mg fusion protein'l kg body weight of subject

A unit dosage form refers to physically disorete units suited ax unitary dosages
for the manuatian subjects {0 be treated) ecach undt containing a predetormined
guantity of the fusion protein of the invention calendated to produce the desived
therapentic otfect in assostation with the reguired pharmaceutioad carrter. A unit
dosage form of a Rsion protein of the invention may be from abowt Ty to about
1060 mg, from about 25 mg toabout 1000 mg, front about 50 mg to abour 10 mg,
from about 100 yag to sbout T mg, from abowt 230 mg to about 1000 mg, from
about 560 myg to sbout 1000 my, from about 100 mg to about 300 my, from about 200

myg o abont 300 myg, from about 300 to about 500 myg, or from about 400 mig to about

A
o

SO0 mg & unit doze of a fusion proten of the bivention may be about 100 mg, 200

mg, 300 mg, 400 my, 300 mg, 600 my, or 700 mg
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di sorders, including Al zheiner's di sease and
i mmune/ i nfl anmat ory reactions of bl oodvessel walls.
WRABE1$5713¢ands are produced in tissue affected RET/HS20081§66956
inflammatory disorders, including arthritis (such as
{D0R3] r heUQ‘B{L:%%%E Rt i) ultég% Q?&l Ie!ng{}ﬁ Q&u&%é@g&gx Mihe invention
ti ssues ‘cause a variety toxi ¢ effects on cells an
an évehalr fam}ezhpsit& t mh, *@h @e@sﬂé‘su tier foed ¢ hwl toi d»@ses about 18
bi nds heet fibri ri o
TR POUHE P Sy Rof e Bt & Per i A ar 4 ‘*é‘hﬁ‘l’““h‘“““
Rk Wl Qiud (AgRnd 1prkon-raer hved opeptt, @&%mﬁ/\%ﬁ S from
al so expressed at increased levels in tissues haV|ng )
sl (bl st te gbeuirtewt eA%@i@r@nwgP i/N*MGEhP%* § ol feg dhput 0.1
xé}wggw Uu}»k %(QJ derr\% .abou@i} i (%Ea Q\n}fm J{g »V t @m CE*?\Q*F& Pt o
t'ho rasult i1 oxi'dat] ve streds
ﬂaeawmalo tlegenenat | oy 10093 0 Awear, |*£@hy‘a!:Q‘,fut RAGE&% + t about 0.8
| i gands, and par}tl cuI ar | Y, those of the ) o
RS GIORS ari@maﬁu?l o &nab AoV BRi rorpivEE) - | a4 Pedoaiiet wik
f%ﬁé"? \fifgf's za\%u ¢ eél ﬁgfg; rﬁé 2 §§m I {fﬂ 9‘%% ‘éaa‘gég{]b S ‘%m
ﬁxe&piohs,e‘ 10 adoilti (hd pal tysaaezhtamhde) ¢ hat ll fengseu({as A% m of the totad
sepsi s), and for. chronic inflammation, such as that
é‘elg“ SH G PAFTREEPor ns of arthritis, ulcerative
... colitis, inflammatory bowe| disease, etc.
[0086] Car difveeishEsal graeagtsns ainle f:iﬁr‘vtl‘iiﬁmﬂaf [EPTPHES ane or more
aLLshng.LL Q9 eLassLer 8: 8l $0..5Baught som
i?&éuﬁli%gmg\. S.f%}g:ﬁta\n zlﬁe}? ¢ g'i{ oiﬂt&qtﬁﬁﬁ iakgtn g ?(k %Qws%éﬁ U fom
Hiselases th askudes \aeelmsm wiegut tthe: t@nhm‘deﬁ:it afdtrntiobi ghout 1 wils
di seases, such as angina, fra |Ie (plg que di sorqgr and
TR AR E Vet drEn a?‘é@éeﬁ Pyt V“ aibre: S8R PO s Fievfovent 10
&8 API‘:}E %’ﬁ@q \ﬁXMoe%ﬁJu@@ uﬁ ;. ZoBAGR G h gand 0 R & G akly
anphoterin, indicating that cancers are also a
ARAGE- weliat ebbtdl Tse - eiran 1|§bmt¥ﬁ9@ﬁﬁhe&nhhé »ﬁxh datw veout 1 witito
ffects and ot her aspect of chronic -
R R e SR AR U R MR T
Hhmas S 1[04 AGERaRe; & hBRIRPGULICHIRE B8End@kon.
rheumatoid arthritis and other inflanmatory di seases.
i’[im%qvu%ﬁ @rf wnguyﬂ» @‘Héb RAGE petvay edmghisoraepsnotidtsion
B u*ag,» fh‘“ 1m sti mtuﬁité a,‘tJ i} \?f*%% gw Y3 dle?ﬂgil 5 ]" gﬁ‘séig‘éf{l{“ Wi,
sbbeves \\&Wh@szd@ﬁ@ﬁ“‘&suﬁht as% xﬁd" Zh@ e 7 Svt tdd SBAKEYH wids, nhout
Crohp s di sease, acute i nfl arrmatory di seases (such as
‘g%bg;‘fo yhu g { ok 1§us§¢,ﬁ “é/epfifi“@i%ﬁ‘éekwfﬁérﬁo‘f"? haﬁ’l”é’“ wi%, about &

x\stlao %@n’zi wide, about 8 wids, or about © with based on the total weight of the

COMPOSILIoN.

[O087] Diosage rogimens may be adinsted to provide the eptimum therapeutic
response. Vor example, a single bolog may be administered, several divided doses

iy be administered over time or the dose may be proportionally redoced or
increased as indicated by the exigencies of the therapeutic sitastion. I is especially
advantageous to fonmulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Compositions of the tnvention nay be

formulated and administered ‘T‘a mitravenous, intramusecular, . Or subcutansous

]
o



K

cardi ovascul ar di seases (e.g., atherosclerosis,

stroke, fragile plaque disorder, angina and

WO 29B@513%4 s), di abetes (and particul arly car di BUBES29DS066956
di seases in diabetics), conplications of diabetes,

REQR: nekated, thagkder %mn?»@ﬁﬁ&&sm MASEHh i §m@@g ,z@xhﬁginni
vasculitis syndrones such as necrotizing vascul
snspiropathresitrapetsidepat hi es, and neur opat hi es. [0096]

The foll ow ng exanples are provided for illustrative

pur pas esnonhyodiandiar odage nimaymaptendedntioisiching kegtche
scope of thl* esent . |nven§ ion. EXAMPLES [ 0097] In ghe
Rk %ww 'l%ﬁ“e‘é“ TERpe FRhties r%fmfe»é%e&é%‘@rm%ﬁi 8
Wk B b US QR HBEOL 8t B QIRELSLAG, ﬁ%%&.@&%éﬁ&i Ul o@gw NS ess
of fmouse RAGE (am no acid residues 1- 342) fused

ﬂtnheum mg‘aei u@lﬁlﬁ "k GHB cthotrai fasereinpth enppersghly g@zﬁam

h 1 1%1& %m %‘ﬁﬁ‘ilfﬁ:ﬁ'é%@ﬁéx(‘tmmg‘){(ttﬂ gtgikb‘hﬁ%))g’t r‘rﬂs E?’iﬁﬁigﬁﬁ 1C
oSRAURRCEe of t he nouse RAGE sequence used is provided
inthe followng table. [0098] Table 9 (SEQ ID NO 11)

Sequencs.&f o MUSE RAGE n\M‘@E SRS 5! gpal L‘\nggt"! d}eﬂi Bh @Il

underl i1 ne, RAGE extracellular domain L no un i ne,
Iwbur&evtﬁ\gjeza{sthmn@m megm@mom pdsmpla.émumsker hiL me x:*‘ma:jus@mumm of a
CHZ = dash.under| a{n C?Z
GO Shat "“\1%‘8?1"?‘%‘**’“%@“&“’ 669@}“‘&‘?’1‘ s3igpaion
RAGE fusi on prot ei ns of i nventi

str eﬁ‘tﬁiﬁ‘f‘b‘él the ygudedeg %‘é?bé‘f%%‘“%‘*ﬁ” ﬁ‘r%‘é‘““% go1igopediated
'b% L&PLOZ %&Cl‘ gn *@igyg «g Hlb%tl§¥<‘e§;¥15ﬁz}1%&z%»hsx B y:@[;fm

rec‘bgnl ze etes’ Thduced retina anges
n(ﬁ es&@gmsovaz\:xhammﬂqtmtvﬁa;s aK@maigath, BraboisGd RPachekGE
arly di.abetes-i chem

*}8*?13%@‘6%13" Nk L[*N‘fq] & f éf‘ﬁ‘ﬁ&"“ BEHPAT 1 ’s‘fﬁﬁ %31*0“?’ §?&aﬁb‘“ﬁﬁ3 R
JRELL S 41Dk 2hatRl BQirders 4006,.06f Lotﬂig(({]ﬁ@)ﬁn@%}ﬁ M3wdated,

[0100] The present experiment involved 5 treatment
Lgmbuﬁ@dc otteeiich \hggﬂl‘s «CHTBIbEechdioeopEregroup thelsion protein of
%:\ uﬁ; e%lilé gdf g&tc{n st suzn’m} %b&‘tnlngm%o @E{t{?cluu%%%i%ztzw 1:%1“}

sclerosis, wyeitis ophthalmia, autolmmune polmonary inflammation, insulin
dependent diabetes mellitus, astolmmmue inflammatory eve, systemic lupus
erythematosus, wsulm resistance, rheumatotd arthritis, diabetic retmopathy, and

scioroderma

Other dizorders that may be troated or prevented with the methods of the
wvention may be characterised gm‘is;::rafiiy as meloding any disoerder iy which an
affected cell exhibits elevated expression of BAGE or of one or more RAGE ligands,
or any disorder that s treatable (Lo, one or more symptoms may be oliminated o

imetiorated) by a decrease in RAGE function. For example, RAGE function canbe
decreascd by admimstration of an agent that disrupts the intergetion between RAGE
w

and a RAGE Hgand.

The increazed expression of RAGE ix associated with several pathologieal

states, such as diabetic vasculopathy, nephropathy, retinopathy, neuropathy, and othe

disorders, nwluding Alzheimer's disease and mmune/inflammutory reactions of blood



with streptozotocin at 45ng/ kg on 5 consecutive days
before the study starts to induce diabetes; 3)

WG 200857320t ocin treated m ce that al so recei veRCTI0S2008/066956
ng/ day nRACElI g&aFc injected IP, 3 injections/week; 4)
SLLepLezot eein: Lreat ed, , ; |$gQ\ \ ator
3 n%;'}ggy‘?%%é& Q_A{Eé%ézg\ﬁgt%q}] Héétg?e dib?fsi BB ?L(g g&t@%hoﬁgr/\]?qg srnimatony
daaneklcd), istindpt azmxm:{»m t edibel i abm trha;ﬁ ﬁksmﬂm&eﬁm&d foid in
300 np/day NRACE: | %IG?FC inj e ted, | P,

PHICE TS Ahekio! tp i’}t\ B3 r‘F t;‘“f”he eg Gdy‘“ e hfiEses
I;Wu @ﬁ&%ﬁé‘;&q RGP @%ﬂx\f‘@b&tﬁkmﬁ|t¥?}91‘f’im9!nl’!&’°§3£ mmh aw that found
gl ycohénogl obi n~ ( GHb) bum nuria, and tact'il

isemgictd-iypepgdaeast em@fms:erns@ myz mesri \fedfaunmn ~®:n ivellpeptides,
ol ‘E wer e sacrificed at 11t L.i 3 %1} -
JedsEq” f‘&’*?“é?r‘nﬁf*f‘*\}a‘éc‘m%‘r b e‘r‘ﬁ’e 3 f‘?-t‘i}“ §1 n‘g“é{”‘

AdeHOneSCenh Ry ea@mid&guk QEYLAd @dmm Rt GBLAAbI interaction
capi | l'aries, and NF-kB-regul ated protein expression
i Boxalg, to FoaNn PrOey e fioss Bafinrde BM@@‘@P@}@%W‘WD nth
Long Study [0103] The effects of RAGE-1g fusion

{HB3] pr oot e} mamny thBAdgv ég@p'h'e(md oftidilabethesi pidbe &d GG/ calpranulin and
al terati nal .0 net abali.smin . .
anBhReh R R Etef f‘éﬁmﬁﬁaqﬂ?hg?%w*ﬁﬁ%ﬁt ol S fligPacion i
radmoi &t arqd ;unwlamw tanealihy @ts S Difds8 8N tipopoivsaccharide
concentrations ( 1 , 100n? and 300 ng) three tines
Lp@ﬁ*s«iweek n N@z“aweﬁ é@f RCT I ﬁfiﬂﬁﬂyl G‘@g@‘"‘dﬁd@r&ﬁg“bﬁﬂu‘&

nrﬁ'! ymwe% 191% eﬁum L(S%{gﬁi%g 1181881?01 ‘8’§e&’1 %7’@1 Qe \/\ér’ed“i‘s?‘é"w‘
dafémgl AHd fFRany ﬁD}}ﬂs@&&!1381??0&113&353&{37@ BBauaN eIl Bhught
in the I\Ion di abetic control D abetic control,

Db et PSR HPURAGETY gvmagwﬁ b?‘étlér*‘r#“‘ﬁ“a’éétf geipsive,

ixé%%}__%ﬁ a 1%})‘091 LEH;%'MQ)Q\ Q[}tq; %1 Hl”\?}i@ingdg @bﬁ{ n Caito %QQLSQ—%MN:

usion protern groups,” respecti
»Pakaamatpet& ciel aheds tolzrbbiavapathynaeasd nemmoxt fes RAGE
Short-term tud| es were | eukost asi s, | (

%é?%é?dﬁ Ry 6‘?i”é‘n‘dbbé§ﬁ8( 2"él %ﬁm‘ﬁ“‘*ﬁ‘&m‘*ﬁ%‘t? RafE-related

Nes88! Surthdndhl tihal wa,@uﬁf Lffc%w ﬁ@'m@& %ﬁddiks@f @R@Ldé 4)
expression of retinal | CAM a 05]

Widrkostasivgy hfpoda @@}mm%odém thz mhsi @ﬁam abetes,
bl ood was renoved fromthe vascul ature of anestheti zed
100941 ani mASEhye anplretige pegdt dsd houmbib il RPBSs adathe arlanmatory

catheter. Aninals
ii?*«(:‘ci*«ts

TO095] Accordingly, the RAGE-related disorders that may be treated with an
inventive compositions tncluds, in addifion to the aotoimmune disorders discussed
abovir anvicidoses {such as Alzhetmer's disgase), Crolu's disease, acute
mflammatory discases {such as sepsis), shock {o.g., septic shoek, hemorthagic shock),
cardiovascular diseases (8.g., atherosclerosis, stroke, fragile plagque disorder, angina
and restenosis), diabetes {and particalarly cardiovascular diseases in diabetics),
complications of diabeles, prion-related disorders, cancers, vasculitis and other
vascuditis synedromes suech as necrotizing vasculitides, nephropathies, retinopathies,

snd newropaties.



then were perfused with fluorescein-coupl ed
Concanavalin Alectin (20 ng/mM in PBS; Vector
WO 20813308 i es, Burlingane, CA) as described previ/osehs/066956
(see Joussen et al., FASEBJ. 2004 Sep; 18( 12):
16086} 1450-2). ¢ 1Eh&bz @HQ]&EQ a L%II L0 §d WE%&J&@Q@Q A&}@.w ondy, and are in
fl uorescence m croscopy, an nber of ‘I'eukocyt es
nadheramptdddootivet dascupan! *ﬁl!ﬂkﬂbh%Sl.aWﬂﬂﬁEd. [0107]
Resul ts: A significant increase in |eukostasis was
denonstrated in mce thhg Qﬁlg been di abetic for 2
nmont hs conpared to thé ?’i betl cs (P < 0.05).
ey -EUkoOstasi swas not inhibited in an%g‘of_mt he group
WOt eatRUCMPERY t%é%z\ =) GPPURTBN PrROteIR (ge ’ﬁfir*‘g Gt @ fosion
p*]o)lcn[t %@ﬁlm& o Sfi: AloRELIRRRLILL %, {k%@%mmtﬁqdém QL.
I abet es eyes were cryosecti oned rmj
3 uxiesksj 0 thebiandlHE ond LB ndomyaianak thashede 4433 ﬂ.&dﬁg‘g:«fiﬂ'ﬂi‘ PO

ection was incubated | ep.anti-ompuse serum
S S (DR et D ABBORE 5006 i Rte-ORy
5§88 27RE Sequbhbers tﬁ@?\mu% RASBCEIQBScMRES i MEUHaal adii:n
FTI C—I abel ed secondary anti body (AB 6743; 1:1000
fdlvapg &Wje-for 90 nin. Under fluorescence nicroscopy,
the average amount of fluorescence was determned in 3

10088} di f f épklett SIHEEED NEN | Eadhjuefuchimetisn®ALBYers (i nner
pI exi formlayer, inner nuclear |ayer, outer plexi form
AQ) 8T 'ﬁuClE&t‘l layer) f""l’hé‘ ﬁmum ‘1 @ff! WRLATGRTE
% N R VERHE

NGOt 0f ‘\ﬂ{}d g
AneetimabT: sast udi ed The resul ts are
shovvn in F| gure 2 (2A i nner plexiformlayer, 2B inner

where in@*’k‘i“_] 3@& a‘é’tﬁ{ & mor_llgu‘ue;‘-{ i}.ﬂ%l, ﬁﬁﬁ%ﬂlée@iﬂf Shy d(.%@digm 3’?({ énduhm
nuc a umn 1 n e I nNner

Mouse "sﬁfsllcﬂm zmnu&iwﬁaf L‘ e sndd axf/e'mi:_l’fkﬂmtiiﬁyﬂa& Cyi2reasurs eﬁhai entidréne,
e between nucl so these numbers ni ght not

and Mol B0 S S ST M S Bleec P

EXAMPLE ]

{00991 Effect of RAGE fuston proteins of the invention on streptozotocin induced

diahetes in nnce.

101601 Streptozetocin indoced disbetes in mice is an art recognived maedet for
diabetes induced vetinal changes (see Obrosova IG, Drel VR, Kumags AK, Sseabo O,
Pacher P, Stovens M. Early digbetes-induced biochemical changes in the reting:

comparizon of rat and mouse models. Diabetologia. 2006 Octr 4901002325333

L0 The present experiment involved 3 treatment groups containing 15 C37BL/6
nyice per group: 1) non-diabetic control; 2) diabetic control containing mice treated

with streptorotocin at $3mgkg on 3 consecutive days before the study starts to induce

T#d

diabetes; 3} streptoestocin treated mice that also received 10 pg/day mRAGE-

RES



pl exi form |l ayers, where there were no nuclei to inpair

our neasurenents. [01 12] 3. Nitration of retinal
wpeoseszs [ 01 13] Methods: At 2 nonths of di abRBEEBES2008/066956

retinas were isolated and honogeni zed. Dot-blots were

}gﬁdﬁm ipgﬁtmgl Elgt Eg\gggk 18 X«g:’tge ﬂep@;?@ga%qgﬁt}%m&%mu‘?.@? at d S84

ridepokieid i g’ himexHQ‘S%( I_M)@.‘Shedi‘,&.d anag ummm:stxmneﬂa f> 3

anti-njtrotyrosi t.a tec l.ogy.. lLnc..
B8 Gty ey U oty 6 Hp 42 G o A B giected
W1 hsecendary anti body (Bi o- Rad goat anti nouse
| gG HRP conj ugat e; 1: 1000 dilution) for 1 hour. After
oialy ext eni\ Y& M@%ﬂki(’gr k W@Qﬁt @EL@L&Q‘\}QQL%C{:&%Q}Eu,y)h‘i Qﬁmu\.nsa
ant i body “was vi sualized by enhanced chem UM nescence
«@E@hs’nﬁanbm {Cittin, Bbotnachnohahycti Samsa.uﬁl}u& mE&AYire of sensory
mmnost ai n-dependent chemi|u n} nescence \ gcor d»i‘rv;gg“
TR PO and T RES deRS T O Bty m*ﬁﬁ%f £ &t dm gtagsaea or
r&ﬂﬁm ‘i’&@t@?mnﬁeéplﬂ Saifll & {RGRL @é?t%%ﬁsn*%kg’&[t Q@i‘iu&cc to retinal
val ues detected in the nondi abetic control's. [01 14]
cReigatits and DY - Wi reiRésed prian exghown {ORIQUTANS, 13\ a8).
Reti nal honobgenates from di abetic m ce showed the
(02} expedieditd fronedse NMonthiltangtinahy of proteins. The
therapy inhibited this posttranslational nodification
(01031 1 n a WeserdepeRAaRE- TR problit batiiafvefopplal 6f Mshdiss-
regarded to be a paramster of both oxidative and
*%ﬁ‘i*-r G efgatgiaggng e&s N@pevandepesiem bF TRER mige were

sttt angd, (O %r([*gé bl NBLOQAR:  REL A% W gﬁﬁe?ér%%zed

oni cat ed; e super nat tANt: Use
coatdnnatioext Dagt HGanph@ st bY) thgl tseesepd maem bimanie«dr\byi‘fecm
DS- PACE,. el ectroblotted to nitr Il ucose menbrane
O3 AEY ﬁ‘éﬁ‘rbiiaihééé*“b[‘%‘é‘k‘éa““hhw r*é@b«dflﬁ gf*%ﬁ‘ gdby Hgbetic mice was

seantahhag: S04 % fwee dy 5% nopf. JKesm 358 a8 417
507 ST D D 200 S 0nah oo

BboY #chiiokogy )t amt:inC@.( Rmdrieciapphired Diflelikenedobabetic +
econdary, anti body r]TH hour,. Afte hi results
e or Er Toiah Thy i Ridhedt " cRerma S ebohte Fy ot 18]
[ReSHtS300 1 g RAGHE-Ig fusion protein groups, respectively,
{01041 Parameters related o retinopathy measured in the short-term studies were {13
feukostasis, {2 permeability of endogenous albwmin from refinal vessels, {3) nitration

of vetinal proteins, and {4} expression of retinal ICAM and COX-2.

{01057 1. Leukostasis.

tethods: At 2 months of diabetes, blood was removed from the vasculature of
nesthetized animals by complete perfusion with PBS via a heart catheter, Antmals
then were parfused with fluorescein-coupled Concanavalin A lectin (20 ye/ml in PBS;
Vector Laboratories, Burlingame, CAY as described previonsly (see Joussen et al.,
FASER J 2004 Sep i 812)1450-2), Flat-mounted retinas were imaged via
uorescence microscopy, and the nureber of leukocytes adherent to the vaseular wall

was counted.

[O1a7 Resulis: A significant invrease in leukostagis was demonsirated in mice that

had been disbetic tor 2 months compared to the nondisheties (P < .03}, Loukostasis

[
3



[01 19] Results are shown in Figure 4. Since | CAM I
expression on endothelial cells plays a critical role
WO 2008/d$713%8 on of white bl ood cells to the vessePCTE$1008/066956
(l eukostasis), we neasured the effect of diabetes and
W @s?‘okﬂ@aﬁ?pﬁ ! gmeéptﬁ g?_{?&x ésdu t;L%M'tlhg :%}f??,t}%gﬁ“{mg Toten {see
Higige ¢ase in expression of retinal |CAM 1
Admini stration of the RAGE-1g fusion protein resulted
w108 1 n axdesedependenthigecr ease in expression of the | CAM
) and the highest dose significantly inhibited this
(1097 eXPr egshom: Ai0ly2Q0hs EXPLeSS! OR:Of @Rl ABUNQSH 21 NEL), fixed in
band consistent with the nol ecul ar weight for COX- 2
@;rfmwbtm i\Roresage! ¥ n\i“dfsia@beﬁ E8Sarfaclisdetotw @shawg‘-ezmtm sheep

‘iéﬁ d?r‘reat \%t‘%\zﬁg é{]}%ﬁtmt mm g'p%( {fxg ??og@kﬂ { ghe L ugt\‘)} for 2

wef m@ RAGE gediiaai aﬁ}; @ﬁ@ﬁ%ﬁxﬁ@i werecsiehacdt @:ﬂnb@(ﬁ'aléﬁﬁhmi v AR
al | have been found to be associ ated W th the

GddViel Bptehitution) e Jiise Jeprsrarry By crstagastiehy erage
aﬁioﬁ?ﬁ iﬁlﬁ%@%bﬁg JQ@R m;gﬁmbﬁvlggggmiaﬁ Dera iéxegéﬁﬁé [&g 8 I:gzﬁi\{% fay
(et plakifaapialt: atnes nalise k}&vasxitxﬂmicbdttiﬂd} hhﬁseuwr nuclear laver)
def ect s. [O 122] Inh|b|t|on of RAGE did |nh|b|t

TapnsrREl P hegercepet Bdatihsiageubary ﬁo‘éﬁ‘rr%iab‘? [FEggRgRsurements,
Al WAL V%t SFHESR el lhemmgfty tﬁﬁ 1Nl G AL NGy @z&eﬁsf @Jﬂ&g{m“
I's regarded as a narker oxl dative stress.

in plaihbiitter 3 didwesiekips ditimnibst lhndi bi t abnornalltles

related to | eukostasis. EXAMPLE 2 [0123] Effect of

(01107 RAGEHwsion proteins of the invention on long-term
streptozotocin induced diabetes in mce. [0124]
[0111] St rephiRBAbOChRddNE UG Bb.abalctSisd M Bk CRoFSc@R A the

recogni zed nodel for diabetes induced retinal changes
ﬂ{@%i @I@r osiov 4] Gt« ?Dr(@PUIMR cakigmnediol A veSzabon gact Pafciﬁeﬁ

rnthn ﬂs \m::» &%@a frr ;Jv&i, aS; tao s§n gg‘xﬁlgge% bi ’aocz:ilzqat ;m)xn\um iayer,
.ﬁpﬂﬁbQMh&dabﬁtQPUgMﬂU%QQﬁﬁ&mﬂh\égme%EQ@%SKSBQ)dﬁOlgakﬁ&
The Ionq term studi es invol ved 5 treatnment groups

AHYWIE TR oo 3@@7}5@* guclear layers, we intentionally moasured in the thin

space between nuclel, se these numbers might not be as strong as those from the

plexiform layers, where there were no nucler to impair our measurements.

iy 3. Nitration of retinal proteins

o
-
vt
oot
Yad

Methods: At 2 months of diabates, rotinas were 1solated and homogenized.
Dot-blots were made, blotting SO pg protein horsogenate from each anmimal onto
nitrocellulose membrane, Mombranes were blocked with itk {"\“n? washed, and
nmunostained using anti-nitrotyrosine (Upstate Biotechnology, ne. #05.233; 1500
ditution} for 2 hrs, and then stained with secondary antihody (Bio-Rad goat anti-
mouse IpG-HRP conjugate; 11000 dilution) for 1 hour. After extensive washing,
imnunnstaining detected by the antibody wag visualized by enhanced
chemiluminescence (ECL, Sama Cruz Bintechnology, Santa Cruz, CA)

fmmimostain-dependent chemifuminescence wag recording on film, and the density of



m ce per group: 1) non-diabetic control; 2) diabetic
control containing mce treated with streptozotocin at
wolZg/nKkg79on 5 consecutive days before the studgCBUSRDE066956
to i nduce di abetes; 3) streptozotocin treated m ce
%h@ nRlR R 5&%‘&\"{ @%}&Qm@/ wa T RAGEL ARG J Rik-ast @dx JiP Tas
i njections/wee streptozotocin treated m ce
daksmdmedewmmdn&&&xwgh@éy NMRAGE- | g&aFc i nj ected IP 3
i njections/week; and 5) streptozotocin treated mce
{01141 that raksies:recei ved 300 ng/ day nRAGE- | g&aFc i nj ect ed
IP, 3 injections/week. [0126] During the study, the
101157 M ce ekies A5 98SSet FRlrd0dy Rl Bithogda0RdiGh UGBSE: mice
gl ycohenogl obi n (G}b) al bum nuria, and tactile
shers] s wwm&mpmwmev @ms:eﬁswy*nneﬁve PR tRiphitedTiies post-
..1 %Ci% W& & %%?{&{M Iag mm: ﬂ&e\pldﬂl E Qz@&tlé\g;y\f%imum I8
8GO quant Tati ve hi st opa
:&Qbﬂa@i&@@@f&qm&iﬁ}@& {Lﬂnﬁhemﬁaﬁﬂ dlﬁx.d .{1@33‘21] sﬁz@&f amst ers
related to retinopathy nmeasured in the |ong-term study
o116] wer e 4 Bxpaselohwakicant Ahediesox(2) pericyte ghosts,
and (3) gangllon cells. As a marker of periphera
o117y heur apatiy.. i@ﬁ%k tdoVd LX1a08 heoRawed Oulils QLhtuftt,Qﬁ USH: VWaSI as
) " also measured I n the long-termstudy. [0128]
umbab@ne@«mnaucednp@@ﬁﬁhﬁiﬁ*@t@@@ﬂh@h@b@xfDiﬁ@}bhfter
S 0 dlabet eyes, were
b CTRt R 1RO GaRH AR R ovEs T EBr et o hRgR rFputered
sEDNRGNRE ey eaREAhb on@hd, dhgashed Rafhaiby Sridan-i
crude trypSin solution as we have reported preV|oust
i?rﬁéi} riéwznal%vmomf &Wéafwﬁ&!‘%@aluéﬁéﬁ( bymgenmiyvx foliowed by
&’%,*I*ﬁ @T“é hgg?i ¥ V\ﬁenh{%%lt é‘l ot u Tnm namlilt]e. “n\'eﬁl',l Fié?rm w,r % % ?ﬁmmi
chisaliahedsmaseul at ure was Iald out on a gl ass
m croscope slide, dried overnight, stained with
ro11g] hematioxykd:n and periodic acid- Schiff, dehydrated and
‘ ) coverslipped Degenerate (acellular) capillaries were
{19y quantd Lated. 0,05 f £ {194 Ly 2L HAS {CQH*@%Q@NL;QQ;;& O dfiotial volls
md-retina (200X mag i |cat|on) in a nasked manner.
pRGe lal cltiant :rohpnlﬁﬂhmz@samhﬁ bldedtils tedbasesse! wall {M;msmzs%

La illar S|zeq V.eS e* ag rav i ng no nucl ei , an
BT ST gk Rogina SUBHE PaBr Ped per SapaR g T
Bl ARt %neﬁ off %t dnpak sar &aun Rel J,isaztw@mgh@éwkvw E@oression of

esti mated fromthe preval ence of
retizal FOAM-L, Administration of the RAGE-Ig tusion protein resulted in a dose-
dependent decrease in expression of the IOAM, and the highest dose significantly

udnbited this sxprossion

R Expression of an immunostained band consistent with the molecular weight
for TOX-2 did not merease in diabetes and did not change in animals getting the

therapy {not shown}.

{21 The endpomts use in this short texm study of the effects of the RAGE-{g
fusion protein were selected because all have been found to be assoctated with the
development of the carly (degencrative) stages of digbetic retinopathy, g, various

therapies that have been found to inhibit diabetes-induced degeneration of retinal

Lo

Ji

Fiaeiee slea horve avubted theges defs
capilaries also have inhibited these defects,



protrudi ng "bunps” in the capillary basenent nenbranes
fromwhich pericytes had di sappeared. At |east 1,000
we2pBh$7ar8 cells (endothelial cells and peri cyREBYSI008/@6956
field areas in the md-retina (400X magnification) in
(01227 a magke Qt(ﬁﬁ%n%r\@ﬁiﬁ ExAM el MRSt S.0R t@(‘b&t@!é Ga«%/mh\ tity
acel lular vessel were excluded. [0130] To study t
ae:ﬁ f‘e%itfs%‘ ofesdita Petresiu on\imezm nalkesnelbipodugeniedat ik @mﬁm of

O '\:act)ta rlra‘I ?gqui’ Piié%ﬁrglelé ?i‘q} bi 0; l lua = gr dimfr %6§1? ggf gﬁm malities related
SRakboned sagittally through the retina, going through

the optic nerve, and stained with hematoxyli n-eosin.
The nunber of cells in_the

gangllon cell layer were

counted in two areas (hFH¥¥¥éditha and posterior retina
01231 adj acent to optlc nerve) on both sides of the optic
01231

ner v &iteconipdd athl esigneudehs ohfivortespdes lofe-tdie Bppivgotocin
“‘gi f ere. axgagged and expressed per unit |ength.
RS As expected base on previous work,
N Iong terntdlabetes resulted in a si nlttcgnt inc
01241 { o PR oh T e il & el R Pt e P L T
fJﬁs@tJl QlduRas bG8 8 (sePDhrdR8ER: ot ‘UR ROEEshOAK, Szabe C,

usi on proteln significantly inhibited this caplllary
“’@e@eﬁebm pm‘»i vm&tft Euitabhawzmgwaqﬁyuefw*ewi@mmh?eu the retina

«w: hyperal.ycem a,, Di abet es, ed.
TR B MR AR A RSEG
(134 the Ee Qlts d|d ot .achi eve statk§t|cal 8nlle% Q%t

! (Fi gur's 'SH) rpaty FEVRBUERYS R ORI BRI ETE Poss g ?

:*Q@f: HUQJ?QQD 1§ ndhfd ib%H] L&}Ikﬁﬂde)tkﬁg‘;bhlg %Q%@Q@»ﬁﬁtﬁm@@% @\’ gted
m ce conpared

to diabetic rats or lar ger speci es, and
WA ﬂwtwe@aﬁ‘{ktﬁt\ﬁmmi Barekidblcak @abaﬁmﬁ B sbfdy starts to induce
@ cul.ar di sease. in

a resq t.of
Rt i Bt R TR R e s bR A
I&Qetsrtqlm@latabet i GSoctiBs it thsu%ﬁbﬁﬁ@u@@ﬁé@%ﬁfz@&t anf akbe

% usi on groteln on pericyte loss in these m ce.
raE\@m{gg]t BirabbeesRAKE-Fot 2t aduedca Riecinmgsen ‘?hutihem* 3

SQHIREOSE (ESLLOULDRLE PALRRL 2030GLL 0, R | RYRE: injccea

EPJﬁﬁWﬁ@OMﬂ@L&OHSIStent mnth a prior study of thls
mouse nodel. I n the absence of an effect ofdi abetes on

01261 the Eﬁtrl pahe BRUT Qe I8REK Al QR B ARGT R aREE HQ:da88888,
et her or

not the inhibitor would have had an effect
sorebisogebindddendbanitonia. and tactile sensilivity as measwe of sensory

nerve function, The mice were saurificed at the end of the study and assessed for

guanbitative histopathology and newrodegeneration in the retina
0127 Parsmeters refated to retinopathy measured in the Jong-term study were {1}

aceliular capillariex, {2} perievte ghosts, and (3} ganglion cells. As s marker of

ipheral revopathy, sensitivity of the paw to ight touch was also measured in the
fong-tenm study.

[012%] Dighetes-iaduced retinal histopathology
(0124

Atter 10 mos of digbetes, eves were fixed in formalin, and one reting from
each anintal was isolated, washed in running water overnight, and digested for 2 lusin

crude trypsio solution as we have reported previously., The retinal vasculature was

L
P
I



[0133] Sensitivity to light touch (a marker of

peri pheral neuropathy). [01 34] Patients with diabetic
wozusoparhy may exhibit a variety of aberrant PCT/US2008/066956

sensations i ncl udi ng spont aneous pain, pain evoked by

doh gt b} { gueh. aodahypetal. 9881yl hel g S0 M ALEDE hair

da ta that diabettc-rodents reproduce this

Wypetoal gesisapd andewlevellaphaisthotd eecdbthodyrd &id dm on a glasy

rodents, .this is neas ured a aw tactile response

Peaoi oo BEsEy Reroaenanr 66 Tl s Fhran SeuST P anre

deranskey J&@d L84 8o @8 hiRg Q@Q@u\‘m& P8 FBRRDRLEOM

and al l'owed to acclimatize for 10 to 15 mn. Von Frey

qf«inrianienrxsvmetrréd asee o @vx‘éetiiérsmm‘emtnm isr@% FEERani @arm ‘*wx Yin

<11 m\@&g? u’(ﬂﬁ? % Pii‘ }%I .jﬁtm(‘)\?t}t\i%cnhg&u As o "EYAW’« ‘;“‘fﬁg \i, S tubes
farren S O arl mca I ncreasi n Stff\f

z&i Ak bR\ ﬁih,»\ﬁﬂ,@u tihat iiﬁ@deﬁvib ugll w6 »wr:ﬁhtm@ﬁq&rnﬁ g,
were applied in sequence to the plantar surface of t he

apighetehriigipdwe o thiayisrbsgtpers wsmaaliSen thharevalence of
n@é&;ﬁﬁe mm&ﬁmb e KL ¢ mé“ 1I 1 *!) {1?;118 H r%bz%Fg?\é\( ¥as L&ER }qsgv‘tesshad
Nt Was ¢hosen

a positive response’ and
diappdahel. nexkaeagirapnty cdifs {trhﬁrm&,iiwa& RandeSNONSE in 3 field
after 5 seconds, the next heaviest fllanent was used
%rr S s o CUSORBIR RSIogo it 4 WadsrdURe: Pty cxamined,

AsuLeREnl S ad heen orde,abehuaky i nitial change in

the behavior or until five consecutive negative (6 Q)

0130] O T O CRNAECUEING ROBLLL UE (Bt od BRONSSS A, e

occurre
gegati /el 1se0rese wamies eidnt"rﬁhﬁa:l Xt |s:8.rt*«ed, tlreni@Uaied in parafiin,

wi t hdrawal response threshol d. [01 36] Resul t s:
“Eﬁr vapet existighreants W‘r’“ﬁd&\‘e‘&s@ﬁ e S BRlST BEYRA \7@ gained with

Hﬁz&a}é‘zt&r | QQL nh QUGN BAR | 3119 utd?%ﬁo: 1 i u'x[\?r cBunted in

ower “anount pressure for IC ani m
tvm bk gwid- haem*ra d@@W‘&t&h&ﬂ reliueh nbmdvnarkmei;am mmor}ah sm sides of th

ure This di abet i .nduyced. def ect was
i ?*T‘chnf} UL G b ‘Hdg‘e“?ﬁ“: PHES YR gred. and

Qy@g&n RF Qﬁ;@;ﬂ.‘j{m 37] Retinopathy: The studies
conduct ed us| ng the RAGE-1g fusion protein were

{0131 Cond IQ@, f - eX x,g{'éti%!;ikg 9§px‘2§m%k %Q\?Lt, Q8ng- el‘ L'ln e €6 Med in
(1

stu assess’the effect o er apy on
sl Cmﬁ@ﬁaenmmbsﬁnhatrhmb agy dehodirabetcicldy net;rmkbapaishy ttchating

{b%g.‘: gﬁ }o ﬂ\igﬁge(hﬁﬁ“e F_é ~ig Sfufszgggwg?%#zd»{\gfé{ig %ng wied this

capiliary degeneration, withowt having any effect en the severity of hyperglyeenia,
Digbetes also tended o increase pericyte degeneration {pericvie ghosts), but the
results did not achieve stalistical significance (FPigure 5B}, We previously have foand
pericyvie foss (0 be much more difficult to detect in diabetic C578Y6 mice compared
tos diabetic vts or larger species, and we now regard it as an wiwreliable parameter of
vascular disease wt this model. Perhaps ¢ a vesolt of the fatture to deteot sipmificant
pericyte oss in control dighetics, we did not detect any effect of the RAGE-Ig fusion
protein on pericyvie loss in these mive

[6132] Diabetes did not induee g decrease in the number of cells i the retinal
ganglion cell layer (e, nenrodegeneration) w these CS7BY6 mice. This finding was

conststent with a prioy study of this mouse model. In the absence of an effect of



t herapy that presumably underlie the effects on
| ong-term hi st opat hol ogy. The physi ol ogi ¢ and
worlogesidzs endpoi nts studied with respect to ePCEBUSR081066956
the RAGE-1g fusion protein were sel ected because all
¢ Elﬁ:\{ B Qg o {04 ”ﬂmxﬁ@&k@% a8, &;91 hemaa%%eg Wt %Qi W} E& the
(a kely causally related to) t devel opnent
z.itihbi.taea»r*h yi¢ degenel at ¢ie) os ﬁ&g&&ﬁ@f»g@h caeti c
retinopathy. Al three doses of the therapy clearly
01331 and dicgaiifice antigiv iondi (bintethtdiecdplabdtesyimnduged
degeneration of the retinal vascul ature. Likew se, all
(0134} t hr eeadoseseiof dikhecdiugpagen®d dainhi-bidey ak srrant sensations
di_abet esi nduced increase in _retinal erneablllty in _
FRBERY N ERRTHEREN PRUPYIYSd dvdicht e erd Brpwinleagia. There s
fi CARGE v LECAUSE L L¥udnearealiferativ
S Srege EEAE LB AL LM ELLLELE, LRy
;@Jﬁl*i&/ﬁ&ﬁigl’h’azr ipatdok-0gys (S\AaSz&Ui’cdr&a rienpey farsicansame: threshold,
degeneration, and increased perneability). [0138] The
101357 ef f eqfie@bad: hesxgd{erﬁwk RN ARRSTetbd Bl QU] R ca@Pith a wire
physi ol ogi ¢ endpoints in retinas from diabetic m ce
egs beiivedadaiRred 9 awlisfatipadE Eé{?, 1| K pninpifon Frey flaments were
L%@p ?’?’Vﬁe{i xg gt?\g S’\gl’% ?ﬁh}'x}&a{] %&‘ii(} v_rzﬁ x}}sﬂRA@lsknr ?m ! -’3‘51%1’3?@2{, A

h@MﬁM&T amehid Wit lopandhbiidall abmtiﬁﬂid SN etiﬁﬁwﬁﬂ‘\ (iﬁ one that had
I eukost asi ; The 'ack of ef f ect of the thera Qn
ARk OSE WES P8 BH%‘%‘&W H $HAE Ao fiap *‘fgf“bt}ﬁ' tace of the right

;ﬁ:@?fﬂlﬁ L»Xmﬂﬁﬁ?& At nal, LeL SRR fhdid Nhidl x}{1{hi§ paw was

i Nncrease | ostasi s I h di abetes. Evidénce t

buawadgene;mahe@ rsimees s Bglaet tlomeouw aastiumme sw us¢ nyt

t he RAGE- usi on roteln D|abt ? 93, et
; %@%}")ﬁntﬂbv‘}g\t’, VS ’ih 8 é(asené%\;_t f éf"f"& I'Of"“\& X‘ﬁfi‘uigm filament

W RGLAPY W &L A gkl Q\Si\%h@ukﬂ m;at‘zﬁ& 854088 cARMad been
predict the effect of the therapy on the degeneration

sofdersdiel main n‘apmmnr eét Mutdwabeueis? VEhssecubiee bagkivefld g} or
I he ther 2 reti eukos; N o
e eHalY pRELS T Bl R s PuE e pecrnegpe o

{ be» dEHE ned Ol e 3 re SWEPLLRIP GhiulatNQE SOBPPBRIAH i Q:RGi18
‘dose effect of the drug with respect to expression of

theAMIE. and nitration of proteins in retinas fromthe
A di abetic ani mals, whereas this dose effect was not y
{H36] apparienu‘tsonL>rn@t1;ﬂaizzncia]eilt‘} ars:yt ':;sedr ﬁea@i%hﬁvt‘!y» ainde ?'m‘ o hight

iT}\d%Mlﬁ,éfmw ?!F.}t éit ilt’glﬁm\é& é!{)l“r%\? 8 1\7\32& (‘»fnm%%%.e ié{ Qiﬁ‘%ftu. &mm uu o

WiASEM afcideheals didndidhetiesninadit (rapgh Ae Thaveadadainduced
l.iiL?g ras significantly inhibited st each dose of the sRAGE-Ig fusion protem,

10137} Retinopathy: The studies condocted using the RAGE-Ig fusion protein were
conducted for 2 durations of diabetes: (1) long-term {10 mo) studies to assess the
affect of the timre;w on long-term histopathology of dighetic retinopathy that develops
in mice, and {23 2-3 mwo studies to assess physiologic and molecular effects of the
therapy that presumably underlie the effects on long-term histopathology, The
phvsiolegic and molecular endpoints studied with respect to effects of the RAGE -1z
fusion protein were selected because all have been found 1n other studies to he

b

associated with {and likely causally related to) the developmuent of the early

(9%
]



| CAM | knockout animals that argues against this
conclusion. [0140] It is clear that the drug did get
wa 08hE73ret i na, did exert biologic effects, anRCTUSR008/066956

denonstrate a significant ability of the drug to

(BB Bl 22 a0 SR ARECH Bl 83100 Rl perspy et

ahdsighefennpo stubiatiate Bithethardscthatgeacwans edﬂglvy@ail on

end rodu ts (AGEs). and |nteract|on of these AGEsS with
i e ORT dt RS defisad dhe dipr et B INEPRB srgabetes-

Y@k QU ds KErIBGH @tedRHOT DRARDRRLON Vo dERESID NG major

nerves, exaggerate neur ol oglcaT dysfunc

vhnchUdunguahie%eduﬂaimesenSmhwgmhxmheﬁpr@senﬂ%éara is

evi.dence t hat

“srlzj‘ﬁai ﬁg&dm PHBTH SR H’&“ﬁév%%ﬁﬁ%hi‘ 3§ imi rggdpsion and

JSOIRrasResBinefeatidaehbingyr opat hy, and provides
evi dence that the sRAGE-1g” f usi on protein inhibits

[0138] this iﬁf;%%tsof !k bQ.‘E]‘ }‘y &{*‘?{L %‘i&%ﬁ@é*}m@(ﬁwl"!‘:& %h ‘9;}423L
Eval uati on of “1g fusion protein using the ype

chitp@oks hagemas nduned%ﬁ%r*tmnptxms nivbub elnbtidiedn of R&A&] dni inhibit
muni,.zat i of susceptlble strains mece wt g
APROLSHY i?ﬁig@gﬁdk 5 n* ks 1 ﬁrateﬁhpidﬁ%r oy %.\‘fw] zﬁf L’Eé?t‘tiplt‘é‘g ma. The
14 A&dy @ee HRmP ﬁ@@{@:? Sdi¥ ot m&h@mheﬁ V@R LNt SeMOkEY The

al . Jour nal Experi nmental Medici ne 1981;
i»ﬂsﬁzp?@@s RGO i%cgi ;:I\*ag‘einukxnaubed»mm&hm: tih Shaf GroAper :s*nup recently

PR b o R RS T BP Ry S GO vidence

el 168k 8EQRIAGHHch daxXsNa st headeveloped AOGRSEESSon protein
di sease progreSS|on to joint distortion and

(BFORYY FIT P8 7 (WMo 8y, vt dadivreshyniTogy frobey therapy on
e %6131{\\&32%2 in J"‘zi%&o%b Q&! %%X(i %KE&Q& i hi %L%Hp% oo th
reveal’s synovitis, pannus orna and
dogneserasit @ﬂ;m\i\m;ﬁhmmyn amemberhesplﬂes@nit etltay! *nﬁﬂp\ on retingl
i ndex. Innunologlcal | aborat ory findings incluyde high
‘a‘i‘i‘f’i‘%@é? Tavap & lfibli&tiybék,l :slzﬂi@mqﬂaﬁ @‘h’{ %a%aux wd effects of the drug.
... hypergammagl obulinem a. This nodel is now well
HO139] est ablrwhaRly ghoepy: ﬁgd Brby meﬂq@rtég@uﬁw with mz‘m

t%@{%[m?&f u‘f“ ?“‘%ﬁeuoﬁ m& ‘;zéx g}§1e?gg 4 L§éb3| 8§§ 8“”8‘67‘)* i n Mlémais

winens shic dessdifict waenpl Qyednt on retinal capiilary permeability and

degenerabion. This would seem o suggest that noither ICAM nov nitration arg
involved in the retinal vascular defects in diabetes, although we have data using

ICAM-1 knockoat antmals that argues against this conclusion,

101401 it is clear that the drug did get to the reting, did exert bivlogic effects, and did
demonstrate a significant ability of the drug to inhibit at least the early vascole

festons of diabetic retinopathy.

101411 Sensory newopathy: It has been postnlated by others that advanced glyeation
endproducts {AGEs) and interaction of these AGEs with RAGE induce nxidative
strass, upreguiate WE-KB and various NF-kB-medismted proinflammatory genes in the
nerves, ant exageerate nourclogical dysfunction, inchuding altered pain sensation.

jatse

The present data Iy consistent with evidence that RAGE-mediated signaling

fad
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for the study of both biological and pharnacol ogi cal
agents for the treatnent of rheumatoid arthritis (RA)
wa@ Xeheg7eet al. Arthritis Rheum 1993; 36: 1305-HGI/US20881¢56956
Whol ey et al. Journal of | nmunol ogy 1993;
n&&?‘}‘bégg a5 1@9%@&3;@&3&%“{] LA ST QL dNE R LRGERLOkns
ntial ther peutic target rn
3BJ‘GX@}J§&EJ&3 afe RAGER:IR. fml&& stoh protein wmbm this process in lon ﬂ»tum
cal I agen-i nduced- arthritis resulted in the suppr essi on
5$f%he clinical and histol ogic evidence of arthritis,
and di sease anelioration was associated with a
reduction in the |evelsyofspINFa, 1L-6, and matrix
matalloprotei nases MVWP-3, MW-9 and MW-1 3 in
T AT art hrd e f a—t £ .
(0142} 3 (3) iééz ;M R#S\%SL Iié] mégf&ggiet%h%?}k z@eﬁgalz%i E'*HHB 2008uce
N}ﬂﬂﬂﬁéﬂﬂa}:t\ﬁﬁmﬁl S is sensitive to RAGE tar get ed
therapy. [0145] This experinment will evaluate the
101431 1 nf | venceLobioRAGR:Lgiius haninpshiRk RviontyGh A Atilakhr e major
doses administered fromthe tine of imrunization w.th
aw Bengnf OE BT EGERISCTHENSFLYDT OGBS H YR NEUBRGHRY fHb R UV ley
L0486  FOL LY, PR a6 18 C%&?}%Q WBeks 0l {,?91‘?&.‘6'@3 %«zmw
5 iMed From Jackson La S, and acclimatized i n
{f’ B8ty b kchyradtorizal cmquﬁmmxcxﬁ*\ 2@Qud ays eparigrwitionitected paw mdm
experinment atjon Is Wei qged >]7?fe rang at the
RS *e;»ftwtﬁ%ei&exﬁsﬁem e e VR L a8 G T P s
Es@'ﬁ'&r {;15 \%{]ik igfn(?ﬁp%%w i) n@%%&& e('\i lzﬁu? B Yl 5P-
I'nj ec t| steril S cont ai ni ng
}-m:f it t‘ﬂeﬁ anz ﬁﬁbﬁeh at\td;umm@ggwtwiipmdmpietstum &5

.
dai |y st er PBS cant ai,ni n on
PR B’t‘é‘?ﬁ“‘aiﬂ“w&)&ﬂ ﬁ‘fﬁ“’d”‘“ i‘“‘“;h“‘”‘hﬁri%%’t“” "h‘“&%gﬁ“? *ﬁgd&qﬂ’“ﬁ P By
.1Fﬂ i (&:Reﬁhlt 8y 1?@»%&@&&@% PRGN Gud SR RaREQL SR ate type 1T
é Zinjection dail) y. [0147] Three ‘days ]
Laﬁ%mﬂ h \rnmwanagi@@ﬁmglmel Thipwelchisre ée%iefdi‘w»ﬁé ot

tﬂgi}“\[}gi’; E(ég).{t‘%/pgm ﬁd‘é‘?!u KL*lt?QSg?iﬂphiE&e\yn ‘%}”Ctgﬂg t ,anml

JM:6&! WER Br ORI OF BCh-RR >dHl"|‘;‘y~%}>’€ﬁmwﬂ abd m;xfmmdshnej@r&seﬁwcd
of di sease whi ch was recorded Mce were weig
iR Py 2R aodvErigricahies) trrsrals o sees Bty %ﬁfrg/‘ﬁ of
iﬁg Rs%&?‘?m%ﬂ&z(“?ﬂ?ﬁ GG x,lt Qil G& leuyﬂ %%S,%ﬁsged f%,\l@w{*l S and
‘week unt te “Weeks aftfer imrini zati on, d paw’
\masy bﬁﬁeﬂmnmtf‘eimmdemgh nees tlishresipentieek. M ce

vitis

{0144} Aattagonism of the RAGE receptor is recognived as a potential therapeutio
target in RA. Blockade of RAGE in mice with collagen-induced-arthritis resulted in
the suppression of the clinical and histologic evidence of arthritts, and disesse
amcHoration was associated with s reduction wn the levels of THFq, L6, and matrix
metalioproteinases MMP-3, MMP-Q and MMP-13 in arthritic paw tisaue {Hofimam e
al. Gentes fmmun 2002; 3031:123-135). This indicates that the collagen induced
arthritis s sensitive to RAGE targeted therapy.

{01451 This experiment will evaluate the infloence of RAGE-Ig fosion protetn on
CIA af three doses administered from the time of immumnization with type 1 collagen.

The study design is shown in Figwre 7.
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wi thout signs of arthritis ten weeks after

i mruni zati on were consi dered di sease negative. [0148]
WORESBBINTS7§ 0149] Overall Health and Toxicity. NCHEUSRZ088/066956

toxi ¢ epi sodes occurred during the trial, and all

101461 ani w%losh%%% V?ecg,l¥t¢1§l1%a QU{C&\I sz, Qu?g%r W gs <SP 9{1&{.@& v \f\i\.& oy Labs,

t r eat nent adverse si
asdledrimsat f;uzﬁ m&&t*mgg vaibr a nrmmzatm of iwvéme; ohses xtqd..m Tdmamam.
\r}guse vei ghts. (Figure 823 i ndi cate m nor ch%nges in. .. ..
el GReoteE e (eGirser b e pr SFRCTRATRED MSS P %aaﬁed inte

A8 EQ LLARSHE BloupRl ghtl u‘?%@z ity deﬂﬂlgu@a'iw S"} EUUN
corresponding to the onsét of disease’ None of

sicatd BEP @nsmbm eak: i-hetigaypsicmeadhed bstiat nﬂuwald zi}_ 3} 100

gni f Cl dence and et of. Arthritis
RS ATt e or 8 gt T8 RatBigh pietse Gt
abfl ko 81 SROWPHY R gNHLE FAGENS reom ﬁ&lmﬂ‘aeﬁﬁi}' gashed
100% onset, which is not unusual in classic colTagen
imptthm daly. rmdel , Where the typical incidence ranges
from80% 100% Mce treated with 10 ng day RACE
{01471 r eachiéducainyi nEididnoetiaf dB0M aihvhiiohwwas nwoted avith EWG g bm«‘im

Si. nlflcant .educti on cidence, Mce treate h
g ) AR oDl Do e ot tsntey o bl of e
@0 Ut Sre W GRS 3811081 i @Ak i thewatettiaRekfRewhich wi
control group (p<0 '05). Surprising the incidence of
reopdd t\‘ Feiverpiisiehed sarld, wid <h» 39 hwéﬁwx% peied. 1009gitis

| h
ARk’ S P s R0 oGl SREE e T e

b EMGRHER. 1Bl ReAS e ORSRL R Ereli R cGBlceitindshRy GRBLT Rlice
group, with a mean day with the first appearance of

SHRORE FERSOGRTERI 6en Praeadisr oigenizpiomivee woredesd Gucese
ther 10 ng or 100 ng RAGE was nominally del ayed to
% whi ch did not achieved statistical significance.

l.sease onset was significantly del ayed
(138 p<0\£§5§) ﬁf‘m ce treated with RAGE at 300 ny.

. Ther ef or al t hough mce the high dose did not
{01491 axhi mtwi ' Heditit i Oﬁ?ﬁﬁ‘ﬁi‘g‘éé@@tﬁ ‘h‘é‘? BRIFRGES OFRETY fratngghe

e, develapnent,af uﬁ:im Qi'u?ﬁ‘ilu tﬁ %Yeér\tp»@ﬁ& i tiﬁ@txé’@%mt was well
mar kedly increased. [01 52] The nodul ation of the

tonsetd. ofid o sdage: by M&d& heam«wem omaytaben pesadibsprved. The

mouse weights {Figore XY indicate minor changes in weight over the course of the

&

triad, which s typieal due to transtent weight loss i mndividual animals eorresponding
to the onset of disease. None of these vartations between the groups reached

statistical stgnificance:

(01301 Incidence and Onset of Arthritis. The terminal incidence of collagen artiwitis
in the trial is shown in Figure 9. The control mice reached 100% onset, which 13 not
wrsual i classic vollagen arthritls model, where the typieal incidence ranges from
RO%4-100%. Mice freated with 10 pg day RAGE reached an wmetdence of 30%, which
was not a significant redaction in incidence. Mice treated with 100 pg day RAGE
exhibited a 60% incidence of arthritis, which was significantly lower than the control
group {p<L05). Surprising the inadence of arthritis in mice treated with 300 ug

RAGE was 1008, and thus santlar to the controd incidencs.



assessed by the plot of disease incidence over tine
(Figure 11). The typical rapid di sease onset

wWekmgAsBEe i stic of CIA is observed in the contP@I/US2008/066956
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2} a r t h r‘”fi Hejrge ’i&'{ii@ﬁ'@% m‘Thie oiief fediemeebb Vel tretiieent onpbelreadily

group, while mce treated with RAGE at either 10 ng or

1 100 n@ sl ig,d skRpsgel @iﬂ (gfm\\,d&e drEt iQnﬁ@\tm E?‘sngm"’}r 1

| ower term nal inci'dence of arthritis.
i&p}pﬁ@ xivrhtek y}m@ bt thveeksy! grvge Vttr}'e@tzeeh viM WitBOB: figpt

3. Jnoasimlar patt
B rug st B & TR Bty Pee BRed i Sty Bhagor 100
i seasevingdamee syt delayed diisgase: ansaled JH1e3k
‘Di sease Sever i ty and Progression. Analysis of the
sgpifaaes Vo et diseise enfay v sanEt-aans delontd <4l atsce
mé,g% %! ?di{%%ﬂﬁ&ﬁ{% Q} ﬁh"uce dal?’u @f‘%ﬁg ;.ii(léapyw‘a apT?;&zd 108
L@i&hﬂﬁﬁm R @ambcma@t iEhe, Gy pntath (BhiORIGRFOGF eSSLAD
di sease, with a nmarked increase in the cunul ative
YRR H"irﬂf’P‘S“’F*ﬂd‘é%‘*di‘n‘%’bﬁt%ﬂst mce treated with RAGE
at any dose exhibited a mar ked decrease in the

achi. ved a
SRR B EHRFEIRBER By iR dy s vt v
i mnmm&aitdmmueand\ Hhi $'\@B $dserence hwasniral fbabneklic mice
t hroughout the trial. Although RAGE therapy of 100
trgleday tat At evEdibre! § sest Vhre Fepbrdincuridiac] decseopes and a
zéﬁb@f&%nﬂﬁ%mg MhER0! el LHENGAGRS, BELVREL.! fb.?wF%AG?w
gr oups ct t e, sugge
wittad (e RINES hﬂlsﬂ\pﬁﬁfxﬁ‘&&‘k wassad i evedh, h[;aﬁ Retostol am art witic
cl a%sn c dose dependant effect. LOl 54] The anal yS| s on
SRR FFPiRhee BED RERESEREMERY Pohdt Nedrilipmes o
arthritic avvs ( ure 13) does show a si gnlflcant
ef f eé%i\@w SRECTRY @g«? 8§§11@ﬁ1f@f A st isiéa@e-smw@mh sma seore in
wmgﬂ aﬁm d&ﬁ‘{é\;ﬂsﬂ; r\(% p&%:‘.,uv\ﬁgwn mdg;x :‘%“ag\s %*lt igei%;i“ut ‘K:rapv {?}‘1 the
~8‘4 @m f’it cehgen- \ﬁam\.eﬁmfm@m P00 tOmp<Q K825 demitiyel NBYepical
reflect that the infl uence of . RAGE was nore_ pronounced
l~t}}p‘f§‘h‘~ HPgwagas dugee ’t‘ff TRHRH R PIFET & ‘Br 6@?%‘3%“ pasthntis index.
ROURVE! mn‘ihﬁu&@¥ '\&%@:@H@bﬁ L PHod UBhY @p@ﬁ%cé 40)edS in the
more réstricted than the maxi mum cumul ative di sease
iﬁbcrse syot@0T he @:ghrimwt)hi%nerm@nnos fL@hMédTﬁhM»ﬂpm achipved a high

ations bet n the tre roups, although .
Lo e R st e D S ot Bt e s
& @é@ﬁ@t 00 a0 fai R, Lvh@m 1hOdnw] afihenfer bLUsSw%%g%&tz on

that administration of RAGE protein exerted a marked
ugfday achioved the lowest arthritis cumulative score, there were no significant

differences between the RAGE groups with respect to the arthritis score, suggesting

that g “threshold” etfect was achieved, rather than @ classic dose dependant effect.

[01543 The analysis on the influence of RAGE therapy on the number of arthritic

paws {Figure 13) does show a significant effect on the progression of the disesse,
Again, a significant influence was observed on the nunber of involved paws from
Day 43 on. The level of significance varied from p0.001 to p<0.028, which may
reflect that the influence of RAGE was more pronounced upon disease severity than

arthritis progression; however, the maximum number of involved paws (40} is more

restricted than the maximum cunndative disease score (1280} Again, there were no
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ef fect upon col |l agen-induced arthritis when
adm ni stered using a prophylactic protocol. There were

Wha00eEm3rs t oxi ¢ ef fects of RAGE injection at aryI/usxes/066956

[0156)

[1S7]

and the treatnment appeared to be very well tolerated.
bl;aeque{ @lkiofl 58836, AL Q@@Qeqm&z& gmﬂt ALY Y100 o RAGE
reduced In mce receiving 100 ng and a ay"~ of
shpehs exiphsdhe M@kv@b&efv@@&n&ﬂwmcéaﬁheated MAth 300
ng/ day. However, the nmost obvious indication of
cli mlcmlaamhmmyz wasadabiaBiugeh bR ANE rediebi@rdef marked
dlqease Sﬁore and %rt |t|i paw count, where a w de
CHEPaRAEiCBhA BRI REGETE MogE e mide A Nane st PByactic
oL SnuRs, ELECHER (HONHEAY. ARARASE ML £81 &R0 afiie
his point, control aninmals underwent” The typlc
ignmgmeem@rvdd‘f\ beaver eclktitnaal Shewhitad RAGR treltoewhs

. s fetarded the ro reSS| on. 56] .
Prfopat Paftel Buf et dRe O RRRRUR RGP ?f"é“*‘wé'lé was
oh QFOMEE Bie LB 0 QNP B ;Wd?f LRk |l ¢als: 3SSE8SIBRLton of
study, and stored in neutral buffered fornmalin

nb ologltd Len iy mr« r:?bs\s vt i@ idfet:xaipemxm ddlifagre 128}1@@@@5&!12 m*‘m%x

&b’ruglt& Sw‘)S‘je“é th, SHi ‘X%é,,}nex & i:s,n t’aﬁg,b tgmiq% é‘l 5 LI%? ﬁgrz{ néma 5 was
doRuit egnandy SU? PoBeehuMutiPatRint harhl @oRl QoykibNaaRd]Qe8kRvent
or Tol uidi ne Blue. Specinens were cut to appr OXI mat el y
HenyriroreRresica alstrEndagst while Baltalesaepl €@ imbunt wthrded
qu\&\al%@;w ,, This allowed a consistent geographic
evarua I've to ten sarrpl es vvere nmount ed (usual I y

\LI]-\E;' e§pé’i§3h,éﬁ{é§h§f: Fos R w%t,’sdié}a In, Rgrﬂél‘il 4\ i"ﬁ!g&g‘(‘,Aﬂ. Ii.*i}i’}\) (rﬁiio &
cOmpRPAL AL ﬁza&ﬁﬁf&da@ AS:icPRfenS Reg),R0 s%«ﬁ@gﬁ%&kr@ﬁi&xﬁﬁb bl fifmalin

bl i nded fashi on, VVI th the eval uat or unawar e of the

g 6&% &eeﬁ»gﬁﬁe decalfiod Fyr® dapis! 0%l gl B delnisigd. and
@E miut,\ AQQ@I H%*Ix g{mwt ’Sxm,\{\e (19 %\%9@0{!&?3?{3% 5 !’ﬁ?ﬁiﬁ! }I z%whrl\eﬁ’ movited
anammcﬁhgut eme h&nﬂ@:ﬁmi@ﬁ/&hdlﬁk&dm Bibl n&eid }Bﬁe&segt,;tzmatm Gere cut

procedure el im nat es nost PIP joints. Sljdes vvere
SedRPDRNEE S THE Y 3 HRE seit %wﬁmi BREPIcH BRI for

«E Q;'fz“@;‘éz C'f‘m 5‘@&9 d‘é’" gz%ﬁs@é é%QS;‘um (;8'8& & ﬁ&'éwxh%*n&l\aﬁ@g@ﬁnp 5

'y subl'Uxati on t1on over
xm:@m;mhaseadh Op dt-Heseysa joe eh@ahe aptm Rtagingvabe tihkn were

assi d to.each section. .The .scori ng stem was
permaently bonded with covershps) A muninum of FsepQrale scclions per specimen

were evaluated i a hlinded fashion, with the evaluator unaware of the group
ssignment. On front limbs, sl elbow, wrist, and metacarpal joints were seored,
while all konee, ankle, and motatarsal joints wore scored on the rear paws. Digits were
ant evaluated, since the sechioning procedure chiminates most PIP joinis. Slides were
evaluated for the presence of synovitis, pannos formation, marginal erosions,
architeetural changes {mostly subluxation), and destruction. An everall scorg, based
on these collechive potnts, was then assioned to cach section. The scoring system was

hased as fallows:

Synovitis was judged by the thickness of the synovial membrane, and scoved
as follows: 0 for less than 3 cells thick: 1 for 3 - 5 cells thick; 2 for 6 - 10 cells thick; 3

for 18~ 20 cells thick; and 4 for 20 - 30 cells thick.
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based as follows: [0157] Synovitis was judged by the
t hi ckness of the synovial nenbrane, and scored as
wo 2008055878 O for | ess than 3 cells thick; 1 forPGr/vsS®08/066956
cells thick; 2 for 6 - 10 cells thick; 3 for 10 - 20
[0138) cel I s, 353? @¥3ﬂ31QQQ1 &af QordDas uﬁQ\\ge\ {bs rﬂB ﬁiﬁiﬁfq[iqgrgﬁlm 1 for
Pannus fornatl on was score
zmaﬂmiébfmewat i2diop cltaf prnng gkelinkhy$ fpr esdat] pagufsotiachment;
3 pannus qxag hment; 3 for marked pannus
B FAER Pf“éﬁd‘ﬁ ?%Q&Td?nt space filled by pannus.
[0159] Mar gi nal erosions were scored as follows: O for
no eregiu%mvwﬁi‘brv\é&» i“‘F*éfr‘*“rﬁ Howsithigene atassmsiisiaeeh for
19‘@ 0: ‘lr&li atde % tﬂm aifﬂoﬁm‘g iearl‘me&g“élt 0 »}*prﬂi‘ cartilage; 3
|1age % for eroslons extend into subchondra
fbaome siovanckidnd weio mgjebendesidsinonueef4 hopejandogan vl hsagzemd
‘%p% 60] Architectural changes were scored as fol | ows:
G nor nal joint architecture; 1 for edematous
ey Changes; 2 for mnor subluxation of articulating
(1601 sur f deEBHERTROFhREFOF CEUBPEY AF T YOF ¥ APt FETIEAIT ngm Mteetare;
IS t&@%ﬁm o Qs SOl Ehe: LhiRLeals A0 EAI A0 aces: 3 for major
bri dgi ng. f The overa score re%ﬁ For
schlassiceati nmmﬂw g oirteappearcamdete Hbrfos amri mihz gen bnd ging.
changes; consistent with rem ssion; may be clinically
(01611 nor mahe Aok OV scdafdetibdie O Rk LRIIE @bym@r;bm bibbSirandeMPf@hyingr
i nfl anmatory, erosive disease; and 4 for destructive,
@éfﬁéﬁf"vé‘ﬁaﬂ‘ﬁf PR gEm e RPaTRE Clinkglsy a‘r’fé‘%né“ RN
{“%ﬂagé {Jm azr%‘?'[ ':@JLWS ag\?]ién?x%ﬁm\o‘e :em%L %‘H’é 4{,» for destructive,
dﬁﬁﬂdﬁéﬁﬂum di ne Blue The toIU|d|ne blue sectlons mere
eval uated for proteoglycan | oss. The staining at the
{01827 arti qudralues Urd 866: WaS:i € QBRAREGn! @Lﬁmalkm;ng, \&Emtsﬁﬁz od for
growh plate, and was scored as foll ows;
BHOBEOGIYS AN TIEEERS Nopaale o dhaning Biud ﬂétnéﬁ “fﬁ ﬁ%\j« The
;%)s‘?m,&’l ﬁ% L oLeqgly nu.}!i rl%z niY Q{{% }fi.,%%% af 1%%%&&:99 af the
€ superf|C|a cart
;@m@ﬁ&u@ﬁyﬁﬂWaiaas;mﬂ%akw@hawnnﬁg:n@ugupeninmiahxauqeua\
artllage 3 for Signjfi ant .ot eagl | oss;
roruTdi 198 B iRiCeEEFRT g k}*gwgéww i“a%é% T HRage: fkan‘&‘*w‘“
L%g«'\{@w{ m?r af 600l X\Cﬁfhln%ﬁéﬁz(;hptzaﬁQLU&x@Lﬁ?g%;&%L 3 for
Starn ing o deep cart
Moderate protecglvean loss; WL;&L utanmw of superficial cartilage; 3 for Signihcant

,.
TN

proteogiyean foss; Mo Toluidine Blue staining of superficial cartifageiand 4 for Major

proteogivean lows; No Toluiding Blue staining of deep cartilage.
fn1ext RESULTS

[0164] Histological Findings of Collagen-induced wthritis. Sections were assessed
for the inflammatory and erosive parameters of discase. The appearance of the
arthritis {Figure 14} reveals typieal inflammatory crosive disease pathology for this
time point i the contral (PBS troated) group, with the typical arthritie features of
synovial hypertrophy and hyperplasta, with marked pannus attachment and marginal

STOEINNS.

{163 Treatment with the RAGE-{g fusion protein at 10 ggiml {(Figure 148) resulted

in moderste changes in the inflanamatory and erosive parametors, with an overall

L3
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[0163] RESULTS [0164] Hi stol ogi cal Findings of
Col | agen-i nduced arthritis. Sections were assessed for

wWa psiismraammat ory and erosive paraneters of di BEEES2008/066956
The appearance of the arthritis (Figure 14) reveals
iz‘hﬁf?‘i Wellend Afhan a%}éc §F Q8Li%B: S S8aSH1AILNAL AN -EOL:,
this tinme poin “in the control (PBS treatedﬁ group,
Tktthrettheith yim Ralitaitheibtivorfeat esaot! & ynmwétl} resylted ina
hypertroph asia, with mar
“sé.%/ {) CHER HE%%‘?%%\ \ﬁ%¥8 gjh aréms}g»‘; 5 pm“[&% i&égx]qh g{n ‘ﬁi‘i the overall
At Bnden@asRAGE-h @k Ed SHOR < PR OSBRI xR0 o Mk 'IlAi(thglﬂaﬁor protein
1482 resulted in noderate changes in the inflanmmtory

aan*d BE @ﬁﬁ%ét@a%ﬁ%éﬁgd wstthrianthebamarie ﬁspf*wéﬁfeim» fepere

?haz gpﬁga%r CQ ﬁoz.n tﬁ[ Qf‘iu% g %;Ht?sn!di %ésr]m ¥ J E’S*‘%*ﬁ“ F§ 4(:) s evere. wmz

$ ;&Q«.‘ ?t M;(oEkg dh@hhdChiakiesuit edial ;@;\[‘sﬁd&t&ih@x&m Jr d ma r‘*rm;i
pannus formation and erosions conpared with the

“Eoft¥ol , and the overall difference was quite marked.
~_ However, admnistration of the RAGE-1g fusion protein
01661 at 3@*@1&@@11*@% i(vﬁ sylapengan) sopes g e 10 raraeind tf»éwﬁha%tn‘ the

1%‘&‘3‘1%&:%%‘13 VHM; %ttw With ¢ % ;Qe%l\ﬁst{%g{\?}“ﬂ ﬁz gﬁh%i?@*c SR

cORYEFA with Edhiy U@Mh@kmlﬂi}é@ﬁﬁ fimeRhyioans Lhmae‘r\ ﬁhﬂ& aa\
with marked pannus_attachment and margi nal _erosions,

s[:mieteﬁ}n ARuyed oY el wrihanars g :éseiaﬂ &5 i gpes fpgpation
{ﬁyea g‘\dia? I&%g &IMF%%GEIS P é§ t‘l’?g’s}nfﬁﬁmdﬂﬂd %a}nihP" T mtm,ﬁoﬁ
el

fusi‘on pro
AMzest: ;&mmamdxm:t\ bd e@ng plal R AGE] ign@sibn @Mleﬁ)dl afth mkmg ml or
However the synovitis was S|gn|f|cantly reduced
{pegrosyishipycith SHEIEDOI Y P Gr oup, and the pannus
~formation showed simlar reductions in score (p<0.03).
(01671 The redusticshs? dhingianithd prapiatoRy cdiseass pdrameers jont

mﬁzﬁl rﬁ,m? (‘»gg A4, WS?LF&AL%& b «‘:i%n E‘zxpiug'tiﬁﬁ ?&i@:‘izﬁ G Lg% 10

»ﬂ!@ﬂ’uaﬁ t gRlnceon 1[3&13 {ﬁ'ﬂm ﬁs&s&s:mnt\a ofobehangbst mmz tihewroup
erosi ve featur es (erosions and changes in j

THREH TR PE) Cot e dBT PRgERC T AU U b B *HWW“%WH@%‘&“ putrol
f*‘ mé_ﬂrf{o%@txﬁi%m @81 i8S thileAns h%(lh&hﬁ%h ed uptn&,.,%rirma

in ] ol nt ‘erosi ons was observed betmeen he
wgiktotp I xﬁ{? g fusion protein at 10 gg/mi and 300 pg/ml did not zm.c,i‘

significance.

10168] The combination of the histopathological parnweters into an overall
histologicsl arthritis score (Figure 17) reflected the findings of the individuoal
pathology parameters, Significant differences between the contred {saline} treated
animals and mice treated with the RAGE-Ig fusion protetn at 100 pg/mi {(p<.02}
were observed, and the overall score in mice reated at 1) pg/mi just achieved
significancy {p=0.03), while no significant reductions 1w the overall disease scores

were observed using the RAGE-Ig fusion protein at 300 ppml.

{3169 The Toluidine Blue stained sections were examined to determine whether the
RAGE-Ig fusion protein influenced the loss of matnix proteins from the arthritic joint,

The data (shown ju Figares 18 and 19) suggest that the RAGE-Ig fusion protein did
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treated with the RAGE-1g fusion protein at 100 ng/n
when conpared with control (saline-treated) aninmals

w(@ Fioguss78L6) , whil e the reducti ons observed i nPER/U£2008/066956
treated with the RAGE-1g fusion protein at 10 ng/m
pﬂp SQQ;‘“g( e ‘dl'x d..n % 5, HEAGH !_ng kaizl CARGEof; OQgQBJLJ 1ant

nbi Hat | ‘Stopat al” paraneters Tnt

\gam oViert dld 1 {I{ﬂ ma;l dgm: airmafmmmwm wsemra& hi{fsquer by of
reflectedtheflrdlnsof the individu at hol o ay.
R TSR ERE Sty rread ot *F‘%ﬂé}“én‘éés?"&é Weg’ﬁ f’h@a“ ng at the
{199(”15 ROLar R ad | 13 Akt LS AR &miltél R o g8 . ﬁ\aitizeﬁﬂWz&Qm at
the RAGE-1g fusion protein at 100 rrg/m (p<0.02) were
3gbsgrviedn candadt Hberovepakl presoy é:QExn\fMﬁ®@<}Vne§m>wz atihl0

[m.w'fust Skonificance = ) 1y

AR AeR Y T %Syﬁ*%mfgg s W‘i’fémo‘bégé R DRSS

wer e Qb erved t he -1q USI on protein at 300
{70 gy i ‘“?’6’1‘6’9}’“ fant "W’é‘ﬁ‘ﬁé et SridB BT 6 et fispgnent

of éﬁﬂ@oﬂ? CIIH({LQ'L&{ %&%ﬁm @Q 1‘6{*1322 Q@ff 1 hﬁszgp‘%}*L& 1{%{&@3& an effect on

prote€in influenced |'oss of ‘matri X proteins from

i‘tdﬁeuﬁpmh‘mﬂtal sev§rol pt )t “z»T‘n:& adat Bhyishiowrida pRiagutes rebBhaitdgh of

that the rotein didpro
Sl TR O fivkan Fose B ih L Be Pt dreiBy gt
sSbHaBbd fc»ai HeYovSla @i BANL in(REd £@Mhd Atk feu Q0. E@lﬂ?}t Ip fusion
ose. The PBS contr ol group exhibits major | oss of

prasinisk Age u@a@?rqﬂwﬂ-cw @T@b@ky@‘aﬁs}ﬂaﬁdhmﬂﬂlﬁa@eﬁ@)»* sathd a
gﬁ% ggrerl Igg Sog sis Ql ‘ugz%u J eF tazpe%&zgita epx?hz m%k&;ang%n-
shpskan prbfiehe R@Itsi&@a@ ﬂ@h{’lﬁnﬁcﬁzﬂb&\@}lf&f t&ﬁtrmhﬁ%ﬂﬁ«& Sf arthritis,
good preservation of the matrix protein wth
seariin Serar onlerreiey RECES Yo it B ugpodhan e sgpndary

Q £ Fim
dggﬁ ﬁﬁ‘%‘ JmQ ﬁ{EJnf”ga ﬂ%\t@h}a{ Klemkh 3}8 ?%“ ygﬁ bod kmytm@n% were
nof proak:ldge mhd netucegrardshid lowsr vuvtdq #hen RAGE: g yfousbmk of a

protein resulted in an effect ?n the jncidence an
"‘é@“\?é‘ﬁ’i“‘t‘)f"ﬁmf%%’ HisseEd &7 PR APSIEYICSal Y ptéﬁ%iaﬁ@m@h s are

ik %ﬁm&zm 1ght af; i?llg,\éﬁ(ﬂ%uﬁ L AbhSthh&ad 8 %Ht ' Q@Qﬁ‘@m’n@ﬁ -ate that
mee treated with 0 ng/ M, and achi eved statisti cal

tisi YA Galsiengrote ime:fa@\mmabh ap@at hrdlrogyetfent. M ce treated
with 10 ng/ . RAGE-1g fusion protein at 100 ng/mnl

{01711 achi aveitk geddhgpries Anyviatdnaizs@fbetl e ditail nindsk itk edfukace @ngecific
a significant redyction of all the aranete[s
EPPARIGFSEERAE A WU LPUFNGRL TRRS GVEHARTY kil 1 the axt that various

changes and modifications can be made therein without departing from the spivitand
soope thereot and such changes and modifications may be practived within the scope
of the appended clatmy. All patents and publications heredn are incorporated by
reference fo the same extent as 1 cach individual publication was specifically and

tndividoally indicated to be incorporated by reference in their ontirety,
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inpression is that the RAGE-1g fusion protein bl ocked
the erosive phase of arthritis, since the degree of
WO pifoB/asnset ory changes was | ess i nfluenced thanP@Hes2008/066956

secondary di sease paraneters. Mce treated with the
What 1s BAGGli@ fusion protein at 300 ng/mM were not protected

to the same degree as the |ower doses, again raising
*\F‘!;is{élleﬁ‘gﬁvg!f}\!o k}e(?{ﬁq %pﬁm S? gﬁLi i%{{;ﬁ?&p@{lﬁ& gfsgr‘%; »11‘?’ 5
{a} & firsf BinhongRl |ecicn aagﬁe.e‘h‘éntdtwith ¢ hewebhieakcoptor for advanced

. Observatia he st ud nd denonstrate that
slycatiog gyt m?@vtﬁgsxﬁ{}gq% 13 %t‘ ei%\i%%netséng st g %‘hf‘rﬁ seguencs capabls
”imn¢gutﬁﬁkgj§m§if%%$ [0171] Wiile the invention has been

described’in detail, and with reference to specific

{b} a secembodi wemdsscﬂh@r@@s! }Lawt ‘9*\}% kdw beeﬂa@pé&nmtz egvotieiof

i M.ﬁbggw , NIy g yarious changes and

IR0 RGRP 1 bh%i%ah“%%“ﬁﬁﬁé“¥ﬁ%Pb "t hout departing
Heam, &mﬁzrﬁmm b RNSCARE bheHeQf:t kg SUChuGhaRn 9@&:@”&3 a
nodi fi cati ons may be practiced within the scope of the

wild typappéndbeens dndps dainisirpat ent s and publications herein
are incorporated by reference to the sane extent as if
each i ndi vi dual publication was specifically and

. di vidual Ly indicated to b or at oy referenc

2 1R ol Resigh FERY WRRERE G TaP e FSE R W el SIGHOE

tgand bhUSLRLRECeH AL CORRlL S Agrat | east one pol ypeptide
conprising: (a) a first am no acid sequence at | east
95% i dentical to a mammal i an receptor for advanced
gl ycation end product (RAGE) |igand bindi ng domain,

3. Thkescldted fusam n‘ow!aciud \;\sﬁqgjendemc apelotreinahe Branding: aud

o RACGE 1 gand; an m.no aci d sequence at
sequency RERT S BT et “cat 4’3’ g ﬁgﬁaﬁaghgh 8avy chain
i mmunogl obulin 1 g&4 constant domain or a fragment
thereof; wherein the first am no acid sequence

4 i%gnl%ﬁ%@ F’ﬁg{a%{is 'u, e(i;ﬂy{ )act (.ugpi r& m(ils.lm\{f?c% 1%?‘ dJ) g:.,d

type |ng' omal n.
sequencd USENep O i aﬁ@ &r@mmg; geteccdddiom Hhe gr/ne{u ebiksifthe of aming
gand hindi.ng domain i

mmal i an )
scids 1A TSP e de fLon “BRBO GRS 200 %rﬁﬁﬁﬁtﬁgﬁi

amine a&herdMdy RS 84iBs t R4t I,‘r ShinBALRQ 2@@'4@ s§§§§£§ﬁ§ &4,
conpri ses am no acids 1-344 of SEQID NO 6.

A The isolated fusion protein according to clatm 1, wherein the fusion protein comprises
an amine actd sequence selected from the group consisting of SEC 1D NO: 2, SEQ 1D NG,

SEQ I NOs6, and SEQ D NOR,

-~

5. The isolated fusion protein according to claim 1, wherem the fusion protein comprises

the amine aoid sequence of SEQ 1D NOw.

e
i
i

The isolated fusion prodein according to claim 1, wherein the amino acid sequence of

the fosion protein consists of SEQ IDNO6.
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4. The isolated fusion protein according to claim1,
wherein the first am no acid sequence conprises an
w@eioRo57atd d sequence sel ected fromthe group cREIBUS20D8i¢H6956
of am no acids 1-99, am no acids 24-99, am no acids
G @) Q 19 hetwe
. ]‘u %«3@&5 F%O}% ;@g r#ié& aiczg x?’m @}%{‘? %Eﬁi gsﬁo#gﬁg;%}g igml\ Aé}zﬁx ch
the first (BﬁifiS\ﬂ DghDB .and théTheoidohabeduf wgitarepr ot ei n
according to claim1, wherein the fusion protein
conprises an am no acid sequence selected fromthe
group consjisting of SEQ |ID NO 2, SEQ ID NG 4, SEQ ID
£ NOoseed g SR onodge B TPHETHSE! ArETustd hi‘*br‘ét @plppeptide
qmm%ﬁgcor ding to claim 1, wherein the fusion protein
conprises the amino aci d sequence of SEQ ID NO 6. 7.
{a} a frsd; dnﬁmosmicmﬁdezfmsm GRsErot elentiad COR diangnil m roleadpivdipr advanced

o acid seguence of the fusion prote
sycation GRLTBLecd ﬁﬂé&r ey S St el 3"f*ué‘r‘8ﬁ“‘§iﬁ}t‘eh‘?°ﬂ“‘-

of iz @chgrxqigngu&ﬁ gh@im1, further conprising a linker
bet ween the first amno acid sequence and the second
{b} a secamd moivacicdl sezqqem:ce leagt 954h idigbbatied haueh @4 cevadiae

JH"R“H“XO“E&?%%EL{’% ‘g‘e’%gﬁgfk’f{ ;n%té\? Isr}g;%%g,pn][ ]l i ng XA t Q 5 iért,p aiune acid

sequencSQIHENGE s8kadt@Rs tn 8% dRAkE &Rk wiig iapmml h&ﬁw binding
receptor for advanced glycation end product (RAGE)

doman. | i gand bi ndi ng domain, the first amno acid sequence
capabl e of binding a RAGE ligand; and (b) a second
am no acid sequence at Ieast 95% identical to a human

N hea i n. i munogl abul i n 19 onst ant do
10 Al Btk i S0F CoRERar CHETT PBECRH he G Gl Edieand
binding &e{mw ~$Q~§na$ hdr8@ska@ne nutation relative to a wild

type RAGE |igand binding domain. 10. An isol ated

nucl eic acid according to claim9, wherein the
mammal i an RAGE | i gand binding domain is froma human
1. -ﬂm‘@ﬁmm uchme keohatedinp e blgivg Yashdcacihofiditngn o sal abqnence

. wher ei.n. th o, aci d sequence conpri ses
comps ‘“h\ﬁ‘%“éb 4 %Szii‘r@ V%QE%} D NO 6. 12. An isol ated

nucleic acid according to claim9, wherein the first
am no acid sequence

Hes An isolated nocleic acid according to claim 9, wherein the first amine acld seguence
comprises an amino acid sequence selected from the group conaisting of anino acids 99,

amine acids 24-99, amine acids 1-208, amine acids 24-208, aming actds 1-301, aminoe aads

24201, awine acids 1344, or amino scids 24-344 of SEQ 1D NGO,

13 Anisolated nucleie acid according to claim 9, wherein the fuston protein comprises an
amino actd sequence selected fromm the group consisting of SEQ {0 NO: 2, SEQ 1D N4,

NEC 12 NOG, and SEQ 1D NOE.

3

, Axn isolated nocleic acid according to claim 9, wherein the husion protein comprises

SEQ I3 N,



conprises an am no acid sequence selected fromthe
group consisting of am no acids 1-99, am no acids
WQ@20089573287i no aci ds 1-208, ami no aci ds 24- 208, PGKisa908/066956
acids 1-301, am no acids 24-301, am no acids 1-344, or
15, AMNBG08: 245 344 Plin SRRILR MQBerehne ARidSOLALLH: s an
nuclei ¢ acid according'to cﬁa|n19, wherein the fusion
amine apd ekpEncciorpinsels armtahiindltaéi d sequence sel ected from
the group consisting of SEQID NO 2, SEQ ID NGO 4, SEQ
ID NO6, and SEQ ID NO 8. 14. An isolated nucleic acid
1« Qccording to claim?9, whereinthe fusion protein = y
16, AcoiipPicRCISEGIDINON G B ST P SHPAPETIRITETE & Segpgee encoding
a linker BeGOLOMD 9’;3‘&9&&!}@&@;@%8{ YREL ik h,gwfn&:{SJ; Ro Q{figtsgﬂgx%fzt\}@s
an am no aC|d'sequencé that consists of SEQ I D"'NO 6.
16. An isolated nucleic acid according to claim?9,
further conprising a sequence encoding a |inker
17, sberwebtahhienst beistompaine: aehgcaguenceciandst he second
am no acid sequence. 17. A reconbi nant host cel
conprising the nucleic acid of claim9. 18. A
] phar maceuti cal conposition conprising the isolated
I8, 4 plroRcpletigorsiiggionlisadhaisphidrdiaseutirelai ¢f dlamm T and a
a}mma@%&%ﬂ{%E’&gﬁ%l&@i« 19. A pharmaceutical conposition
T conprisin The Tsolated fusion protein of claim?7 and
a pharmaceutically acceptable carrier. 20. A nethod of
treating an AGE-nedi at ed di sease, conpri sing:
19, OSRGESERRENG D sAioRBERN s Ravhe GoRRe AR B @b e claim 7 and &
di sease a therapeutically effective anbunt of the
pharmacpiistaiis cetpiaddt casvmposi tion of claim 18. 2 1. A net hod
according to claim 20, wherein the disease is diabetic
nephropat hy. 22. A nethod according to claim 20,
2 .whqgeantngydj§eQ§§:ys rheunatoid arthritis. 23. A
20 ABERGE CACEET M Wy Lo BFAIHIZ0S A hEPEPR e di sease i s
23R ARG OTUNR HrSE A8 Bing 24 - A AR TRINAL: 886U AGbQuehR M
, 20, whereéin the disease is selected fromthe group
affectiveggnsims o] g pofrgkarniatal chgpogliorer dkionéphritis, nultiple
sclerosis, uveitis ophthal m a, autoinmune pul nonary
i nflammati on, insulin dependent diabetes nellitus,
5;  JQutal nmune i nflammatory eye  systemc lupus .o .
2 ARSPRETRTGLHS, © PRSI e PR R R iR perhropathy.

arthritis,

22 A method secording to claim 20, wherein the disgase is theamatoid arthritis,
23, A method gecording to claim 20, whorein the discase s an aufoinunune discase.
24, A methed according to elaim 2, wherein the disease i selected from the growp

consisting of dermantis, glomervlonephritis, muoltiple selevosis, wveitis ophthahuaa,
agtoiraune pubmonary inflanmmatien, insulin dependent diabetes mellitns, autoimmune
inflarnmatory eyve, systemic Topus ervthematosus, insulin resistance, theumatoid arthritis,

diabetic retinopatity, and sclevoderma.

A
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di abetic retinopathy, and scleroderma.25. A nethod
according to claim20, wherein the fusion protein
weaopnsses t he ami no aci d sequence of SEQ | D NE'BUS268/066956
A nmet hod according to claim20, wherein the am no acid
25 ‘§%‘4§:@Q@u%@ ﬁﬁh@ J 41‘1%' ‘an r&%\%\%& ?%}Q Eggg@ )ﬁwtmsxix e mmﬁﬁQ e amino acid
t,,.:qmmabm@mgpm@ |n a rramml in need ther eof whi ch
conprises adm nistering to the mammal a RAGE
I [ gand-l oweri ng anmount of a fusion protein according

‘ m1. _
26, A mcgmai according to claim 20, wherein the amine acid sequence of the fusion

profein-consists of SEQ D NG,

N

27 A method of lowering the levels of Hgand bownd by RAGE in & mammal in need
thereo? which comprises adonnistering o the mamimal & RAGE Hgand-lowering amount of a

tusion protein according to claim 1.
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