RAGE FUSI ON PROTEI NS [0001] This application clains priority to United
States provisional applicationthr patent nunber 60/943, 994, filed June 14,

2007, the wobigasBantents of which are specifically inegrassatesgotser ei n by
reference, FIELD OF THE | NVENTI ON [ 0002The present invention rel ates
general ly to advanced glycation end products ("AGE") and nore specifically

to certain fusion protei nsRA@") pggm\u;,ﬂot]lﬁ\geceptor for advanced

gl ycation end. products (' usion proteins of the invention bind to

AGE a.n@l Q‘I}her RA,@’I:- dJrPgLu.q) Caé ":? 0’!§]{ %1 gbﬂ%@%&%’l@ﬂ!ﬁﬁgl?g‘gcgf?(%h{b?ns

conpri fusion proteins he ' nven ron may t r eat nent
of di seaseqwat@AﬁK E[Mﬁ}ﬂdv&nbedum yeaditoncenchupeioduct se( AGE) are
the result of .no rratl an and oxidation of proteins. They

N cati

appear unde’rpc‘st’?:g*sf‘ Sqakp %t‘éghﬁ'?(r’btﬂ’rfét‘é‘rﬂ‘:és including in autoi mune
connective tissue diseases, aid may formin inflaniei tissue due to the
oxi dation or the nyel oper oxXiidage)paHvaW ENGEMave been inplicated in
*nunber of diabetes related. conplications. For exanple, the

" char el sti c "Bieruaicurialentbangess ghethilahebdnaenhrapbn thyprotiftiickened
gl oner ul ar {bag‘grrent menbrane and. nesari gi al exptui sion, ar e acconpani ed by
accurul at i gn*GF Mg pEsarHEeAly o raker Grkedrargs rls“ TP TSP

fibrosis. Peoh@ugecq u%&é& am ;?‘tmﬁ@s {ﬂ@!@ﬁf H CELAS Ptk e ROGlogd to the
devel opment of simlar ogi cal .changes and significant proteinuria.

ACE it hi bi tordtoshiGh aad Oﬁm ﬁégﬁamnmm@ md\ﬂ@flbeéhi\sha\hmrﬁbtwpmvxenm di abetic
nephropat hy, | 0. di.3 egﬁt‘{‘ F&[‘Jn'ila ot d!&‘%@%&mﬁ% W oed %i‘?»{‘ct léﬁg Q‘A’E“ak@asdqo the

sanme in one clin ents. wel |

val i dated -t her apeutl c target for di abetl c retinopathy. Ext enS| ve di abetic
Murillo and rat studies have deBAREEIHPEHDX he benefit of inhibiting ACE
formation in treating this disease, [0004] Atherosclerosis is significantly
accel efl@&d in d’rnataetdd@lpatibenﬁ@paﬂaﬁti @@Ewc Ha:t'redﬂwi’mhngn@mtséw ri sk of
cardi ovasculiar qnd cer.ebr ov { L{ . rxta . -1"?‘{-»“-1q- hurrg_n. Studies
have suggest&d thal" AEE HI'd 3 Py ss‘f’tjn ¥ ‘gﬂ’fa’ lb‘ik’é' ﬁ* TREF SPRYET T and

progr essi onnokdiat kemasieh Rt doandcdise tmsss. diseaks a8e thadGraraufathat Qe i n the
di abetic vascul ar tissues has been associated with changes in endotheli al
cel |, macr o‘h‘ﬁa@é‘“ HERBHTR ITLE Ry P%“?}‘éﬁ aMEE have béen anphcated in

a number of diabetes related complications.  For example, the characteristic struciural
changes of diabetic nephropathy, thickened glomerular basement membrane and
mesangial expansion, are accompanied by accumuiation of AGE, leading to
glomeiulosclerosis and interstitial Abrosis. Prolonged infusion of nondiabetic rats
with AGE has led to the development of similar morphotogical changes and
significant proteimuia. AGE mhibitors such as amifnioguanidine have been shown to
prevent diabetic nephropathy in diabetic animal models and were recently shown to
do the same in onc clinical trial en dighetic patients. Also, AGE are & well vahidated
therapeutic target for diabetic retinobathy, Extensive diabetic murine and rat studies

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

{00043 Atherosclerosis is significantly accelerated in diabetic patients and is
associated with greater uisk of cardiovascular and cerebrovascsiar mortality. Animal
andt human studiss have mggested that AGE play a significant role in the formation
and progression of atheresclerotic lesions. Tncreased AGE accumulation in the
diabetic vascular tissues has been associated with e¢hanges in endothelial cell,

macrophage, and smooth musele cell fonclion,



WO 2008/ 157378PCT/ US20081066956 [ 0005; AGE interact with cell surface
receptors on nonocytes, nacrophages, endothelial cells of the

M cr ovascuyabwygas7ssgroot h nmuscl e cells, ntsenni al cell spcande0es05S. The
receptor for advanced glycation end products (RAGE) is a nmenber of the

I nur arrg(gl hebul in ﬁk‘ﬁlﬁﬁﬂ.@{& l\%hghbg]ﬁﬂ é&&;ﬁt@ﬁ%ﬂ :ﬁ&%@%@( §nac$§5@EL1 S made up of

three extraeel |l ular i mmno dorai ns, tra t anc donai n,
and a cyt oera@mcth@rﬁaphtht hacm &muam,vmdouhmlm@rtaﬂs nmyzsc'@&@dh aats nul ti pI e
l'igands in addl t| \T QE | ngi udi n v$150\0/°§;i\ ?)ri % § hotﬁrrl ni i MG131,
and anyl oi d™¥1'%Fi I% m EEES I O BRRRIR D A REIRES SR8 RATSTRT He- 03.
RAGE expr esgic@fniu@odpbulBokbatesily of delieuiiesenpraf R ROGEs hiagangdsrand i s
elevated in joints of subjects with rheumatoid arthritis (RA). [0006. 1RAGE

has a secr et-*éw*g&errbmvnmpa@k}%hhevéfr%@%ﬁml%@%r@ﬁmﬁqﬁmw 8¢ sol ubl e RAGE

(SRAGE) . Eﬂtﬂ;&liﬁ%@? bP;Bme;c.tSil M@ﬁc@m%ﬁﬂash@w iad SakPaipRund heal i ng
( Goova, 1) A . Pathol, 159 513-525) and suppress di abetic

at her oscl er@ﬂﬂsﬂn(ipa’kq‘(f ile“{%udalluz 5(\&’9983’&!1\&11* I\?Btl‘llt‘?m(ini@éé‘ﬁlf}i‘d @uéq‘)lén pr ot ei ns
consisting gf . ; I, a0t n el ement
are di scusse% T ‘n%bﬂ %0‘%’6‘%29%\99‘(%%“ e I&?ég?\& t‘lyﬁ’%’t ent App.

Publ i cati onu@-&ﬁ:ﬁ;;@ﬁﬁﬁ@& Predincd & R(&étéwaﬂ'dk mat! iadleyared ;ﬁ@&?i{mem@c&m sts a

riced for noy met hads of .t aﬁt ment of AGE-nedi ated di seases, such as
di seases t hit® a’?‘é““h‘s%dft ‘éo(%'\f\}th an el evated amount of ACGE. This need and

ot hers nmet hyt he present inventi.o SUMVARY | NVE 008] The
pr esent‘§3{)ﬁbent| 0 Ie“pr ‘gm‘d‘é‘s“‘tr‘rﬁf‘é’?‘?rﬁ’l cKipga Hé‘f‘?fdﬁg:?iﬁ'rlfﬁb“"l 'i“l'igi] g@lﬁ‘{‘ ]

di seases ' agaQMm @t{eﬂ“}w tinanisehiAireR ATUTOMRG 8 st to keki@RQuepdodi rrent t he
present invention provides a fusion protein corr_prl sing at | east

onevol ypept herbopaprewi sl (Realm ¢ Pafolabdhd ! 3di2g) sulivonwss debdtieast 95%
| denti cal t‘?t b| ng?E(B;L V@i LEGEPL 9%’15%)]E\;’?fi{?t‘fhﬁglﬁcl%gs-gllyelats'iaq{ﬂm‘%giq pr oduct

(RAGE) i gan dorrai n, e no aci d sequence capabl e of
bi ndi ng a RA%shng&h&iR:Mdhg@h)i hinddmedaden mbh on ohdnsddudinenant reast 95%

{ragment t nEPEBT R DRG] P PRt N AR SRR AP sce at 1 enst

one nut at i opufiekasn HESH@SASTH Ad (OWRIFAGE d).9t nd bi ndi ng donain. In one
enbodi nent of the invention, a fusion protein of the invention may thither

conpr i s@od]| | | nkeTh&e grieReecbe fireetcl li@hdds b$ rea@fic R fAl B nrRgenteaand t he
second am no acid sequence. In soma enb dinents, the QE;ﬁGE | nl a?d Cﬁi ndi ng
domai n may BEDEE dhFaCRRthEE RS CRdey iy 6r ‘%Hﬁ‘fﬁ‘l“é’“h"ﬁfﬁ an TRAEES Hds i t abl e

manmmal i an RAGEE: 5| IR0B0H PR GERG  GRE M MYy conprise ami no acids 1-344 of SEQ
ID NO 6 or amino acids 24-344 of SEQ ID NO 6. In one enbodinment, a fusion

protein of the invention nay conprise an arp no aci d sequence sel ect ed from
the group consisting of SEMMBARG Of THEEDYENNEAY SEQ NO 6, and SRO I D

NO 8. In one enbodi nent, an isol ated fusion
[O0OSY Thepr esent invention provides materials and methods for the treatment of

discases asseciated with an clevated amount of AGE. I eme smbodimenit, the present
inveation provides a fusion protein comprising af least one polypeptide comprising:

{a) a first amino acid sequence at least 95% identical te 2 mamwnalian receptor tor
advanced giveation end product (RAGE) ligand binding domain, the first amine acid
sequence capable of binding a RAGE beaad; and {b) a second amino acid sequence at
teast 5% identical © a human heavy chain timmunoglobulin 1G4 constant domain or
a fragment thereot, wherein the first amine acid sequence comprises at least one
mutation refative fo a wild type RAGE ligand binding donwin. in onc embodiment of
the invention, a fusion protein of the invention may father comprise a linker

sequence between the first amine acid sequence and the second amino acid sequence.
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protein of the invention conprises SEQID NGO 6 or SEQ ID NGO 8. In anot her
enbodi nent, an isolated fusion protein of the invention consists of SEQ ID

|' TG 6 or \fg%]ols}?sﬁl% 8. In some eni bodi nents of the i nvepthRRoshession
t

proteins o e Invention may further, conprise a |inker between the RACGE

am no acid sequence and die 1 gC 4 am ng acid sequence.. The present

i nventi on aﬁns:ﬁmeaﬁﬁawtﬂv&tbe@ﬁﬁﬁ%%é‘Mﬂ{&@?@%&%ﬁf@%ﬁﬂ‘&%0.111 3 BRATBFUARNA

ol ecul es) RRCSUFRGx ISl HRIRR RAGESINSiQhEhRuh AN AN B8y EBhlings host
cel l's expressing the nucleic acid nol ecul es encoding the fusion proteins of
t he i nvent i éunaif gePgaTRasreye aeids npéhel DRQARA Biet cprogp aeds RHadhot

phar maceut i ggh 1S MRQsit,iQn, Good Ul iRh 058 N R kD& HENt 1 on and
e e S oA et

i nventi on pronidescidetdieds: wiccteddati thy sdivpeasasingadiSaEpd? bip: AGEEQSich

di i ngl.ude. any. dj.s Ne eri.zed by, an increased .amunt of ACGE i
2 sty ect: KD eRERNRA O R EORROR A S e B S TP RRL i ng an

ACE- nedi at ggv@irserabeinvGRIrdosRriash i Hb 810:609r RQADIDje ah «haéNg an

Adl ncdi ated di sease a therapeutically-effective ampunt of a Pharmaceutical.
conposi t i orFTEBWHRTY: Hgsaate (PRt ithe Brenthe crrvEne] SRR BNRHI%s of

di seases t hatg g@@e@ﬁ b Qb ERGLPRs B’ﬁ%@?ﬂ%mi&{ Al OMERLFRR 1 ncl ude, but
are not limted to, diabetic nephropathy, rheumatmdl arthritis, and

aut oi nrune. dirgdias asvySudherasmgasnaiinitcr etwgkothe RAGR eplnd stidseareiceiapd e

sclerosis, gveitis. ophthalma,.. ol Imm pul ary J.nflanmation, .insulin
dependent |l‘ég%{%‘*e‘§l’9rr}gld ]It}'[% 3@&%‘:&%{@%&#%% %%{I%Fy“%% “é‘l)f’s “Eni ¢ | upus
er yt hemat oswalgculasiely XA Fhah oelccnheumpbdngltharfodie: piossindifatet |
retinopathy, and seleroderna, A‘t% J.usion _‘ﬁr\](_)gt\e_i‘n1 of Lhe lLnvention may be
-used in tHEYPHABET B8 85 Do M PRETEN S F PR S REHE BRY €5 $9°6i8E 8Wbodi ment
nmet hods of ﬁﬁgﬂ'?)ﬂy@ﬁ“ﬁnc{mﬁnm_practi ced, using a fusion protein
conprising SEQ D NGO 6 or SEQ ID NG 8. In another enbodi nent, nethods of

t he ingobi on MahcReRAAGHEERH flSdr BEvReh WS :QhanRiRb @ cdiialsig@nsi st s of
SEQID NO6 or SEQ" ID NO 8, [0011]in another enbodi ment of the invention,
t he presentvamyisigsdhsipn auiteie s Retnsationtnd oplepregyutisdly segeiablof | i gand

hound by %%?i&t@r%@nﬂal (e.g., a human) in neeq. thereof. Such nethods
may conprise admnistering to the mammal a RACE |:gaud-|owering anmount of a

fusi O”Q@ﬁﬁt)‘:i N Ofd %%e@.:ﬂi\é@&&iuﬁ _m-w(i.@évz&%ﬁ(ﬂlts(?ﬁ’H-g;giﬁgg'ﬁ%g&ﬂ% fle invention

provi d a rec I hant expression vector rsing thhe sequences

of the inveaGtosuciadhosts aelulde priadistde Linedtorizedby dutetissoratramhsf ected with
t he vector; r.ocess for ducing a, fus conpri ses

"&ﬁ%d 1% sitiviect, 1o 1Y g&ngm palsuch as 'ii'()LQQ!Fr qlt @‘Jgﬁ‘ i 'iag'rhw ul
H g 343 13 K .‘::\. A ~"r“. 2, B .," p ¥ 35 ¢ - B ., -; by el e a H .
culturing a*hESt 2EEMF oL ST RSP PR RRGH eGPt RSP dL i PR A" 2 nucl ei c
aci d encodi AgFembdistOtispisaleemprisoddniiRicliny end fudfectindéng GondELheliseéui t abl e
to ef fect expression of 't He f.usi on proteijn, .. o

disvasy a therapentically elfective wnount of a phanmaceutical composition

conmprising a fusion profein of the Invention. Examples of discuses that can be ircated

by the methods of the invention inchude, but are not limited to, diabetic nephropathy,

vheumatoid arthritis, and sutoimmune diseases soch 2s dermatitis, glomernionephritis,

whtiple scierosis, uveitis ophthalimia, avtoimmune pulmonary inflamvmaiion, insulin

dependent diabetes metlitus, autoimmune inflammatory eye, systemic fopus

erytheratosus, insulin resistance, rhewnatoid arthritis, diabetic retinopathy, and

sclerederma. Any fusion protein of the invention may be used In the practice of the

methods of the invention. In one embodiment, methods of the invention may be

practiced using a fusion protein comprising SEQ 1D NO:6 or SEG ID NG:8. In

another embodiment, methods of the luvention may be practiced using 8 fusion

protein that consists of SEQ 1D NO:6 or SEQ ID NO:R,
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[0013: 1The invention anther provides conpositions conprising the present
fusion protein or fragnents thereof. In some enbodi nents, the invention

i ncl udes GogRRRHETeNs conprising the present fusion pr%qmgz@gmgﬁﬁ,%nents
thereof to which a radioi sotope, chelator, toxin, fluorochrone, biotin,

ti dg apj t t
i oBIT) ot achato e REPoBRERAT et Lotp s e RO R AT CBR VERHES ho pf esent

fusi on prot glethodd WSO eriNg (B 1800 FTefzail] Bical By FOIGE Rea pULRes eSOk i dtering the
bi ol ogi cal half-life or function. and gl ycosyi atign variants of the fusion

protein. [obaMAPRRSeeddhecdt Rueh Hpds §mzof:01pw&~pwd§§@muu‘$ﬁpéhtPbﬂwlF| becone

evi dentuPORACH! FLANGVLA B Pb! o1isRY RLAIK B iesELhPLI On. BRI EF
DESCRI PTI ON OF TI—iE [ 00151Fi guré I's a bar graph show ng the

ef fect sjpye{ an exg ucecrfl}(lé) od enL ti?u-‘iﬁx%ﬂm%x%‘&%k@ a2 ri,uﬁlmtcgéi“&

strept OZot cin-in ti ¢ nouse no ures re bar
gr aphs shomwuttheipelfslﬁ!e@i!osﬂbf\ mu@mmhmwm cH@U\i ol @n%pmé.\l n on

retinal vaspul nﬁeg a‘“‘a %d)(nﬁnthuwc' diréi':[”bnaL 47%{@{“%“ N mm

st rept ozot o&f-h- I Aduce &tic HoUSE no S8 98 2 par graph
Showi ng t henmie‘zﬁei:ﬁdosfmm.sea(amhar_y h&t/h@firlagsf&m&iiom‘mﬂ@i«ﬂldﬂ frafioctédhe
nitration of .retinal protelLrl'l a streptozotocin-i ndyced gj abetic nouse
model S with g nucleie acid encoding a msmm proteln of the mvention under conditions

suitable to effect expression of the fusion protein.

f0013] ‘The invention further provides compositions comprising the present fusion
protein or {ragments thereofl In some embodimens, the invention includes
compositions comprising the present fusion protein or fragments thereof to which a
radivisotope, chelator, toxin, fluorochrome, biotin, peptide epitopes such as his-tags,
mye-ags, or sugars are directly or indirectly attached, Other embodiments of the
irwvention inchode the present. fusion protein fased with another protein for the
purposes of altering the biological half-life or function and glycosylation variants of

the fusion protein.

(0141 These and other aspects of the present invention will become evident upon

reference to the following detailed deseription.

BRIEF DESCRIPTION (OF THE DRAWINGS

[0015] Bigure 1 is a bar graph showing the effecis of an exemplary RAGE-Ig fusion

protein on leckostasis in a streprozotocin-induced diabetic mouge model.

10016] Figares 2A-2[) are bar graphs showing the effects of an exemplary RAGE-ig
fusion protein on refinal vascular permiieability in various retipal layers ina
streprozotocin~-induced diabetic mouse model.

(001N Figure 3 iy a bar graph showing the effects of an exemplary RAGE-Ig fusion
protein on the niration of retingl proteins in a streptozotocin-induced dizbetic mouse

model.



WO 20081157378Per 1U- 82008/ 066956 [0018] Figure 4 is a bar graph show ng the
effects of an exenplary RAGE-Ig fusion protein on the retinal expression of
| CAl vl i n poStdsfBis@ot oci n-i nduced di abetic nmouse nodelpcphROkIhSogure 5A is
a. bar gra‘gﬂ shog\f ng the effects of an exenplary RAGE-Ig fUS(I;BOI’l protein on
the nupher of acgltular capillaries observed per square mn of retinal
tissueiggm di anaerE 4 pPEER T R A h@fﬁl*d%xalgaﬁ%ﬁf* HWEE8 is a bar
graph show @gtetdhéh Bt t@BhBe@tes®Ba X RIMMEN Y sRAS Frden {esl @S Rt @hdhson the
nunber of perieyte ghosts per 1000 capillary cells Cbserved, in diabetic

m ce after ®%O%ont hs of di abetes. [0020]Figure 6 is a bar graph showi ng the
effects of an exenplary RAGE-la fusion protein on the 50% response to tooth
t hr eshBV&%)i n di dbigwied nik ¢ Sanguph shpovinpire ket vtirasenelry ROGHTiHvwgwnre 7
provides a fln LhnRlOoW. DG fhe. erdental . prot.ecol, of Jxamle. 3.
[0022] " Fi qu g 8L by Bk R G B HRE E A p A Ml e TR,

RAGE- | g ft tisidiubepie ofiei aftcohl thesths cdizhabs. iBghtts is abar drypieshidvisgodib agen

induced artheitis -nmouse mogdel.. f 0023] Fjgure 9 is a bar graph show ng the
of faors of UIFEEA PR RGP TS G BITL Ol e SR e e BT
arthritis imis chypevkliiicabnge i dnsiireticartdrivich:ursevendel .

{0020] Figure § is a bar graph showing the effects of an exemplary RAGE-Ig fusion

protein on the 50% response to fouch threshold in diabetic nyce after 10 months of

diabetes.

{0021} Figure 7 provides a flow chart showing the experimental protocol of Example
X .
a v

16022] Figure 8 1% a line graph showing the effecty of an exemplary RAGE-lg fusion

protein on test animal weights in a type-II eollagen induced arthitis mouse model,

F0023] Figure 9 is a bar graph showing the effects of an exemplary RAGE-Ig fusion
protein on the incidence of arthritis in a tvpe-1! collagen induced arthritis mbuse

wmodel.

[0024] Figore 10 38 a har graph showing the effects of an exemplary RAGE-{g fusion

protein on the onset of arthritis in a type-11 collagen induced arthritis mouse model.

REERRY Figure 11 is a line graph showing the effects of an exemplary BAGE-Ig fusion
protein én cidence of arthritis as a fimetion of time in a type-11 collagen induced

arthritis mouse model.

{00261 Fignre 12 is a line graph showing the effécts of an exemplary RAGE-{g fusion
protein on the severity of arthritis as a function of time in a type-1t collagen induced
arthritis mouse model.

[Q027] Figare 13 is a line graph showing the effects of an exemplary RAGR-{p fusion

protein o the number of arthritic paws observed as a function of time in a type-H

collagen induced arthritis mouss model,



[0024] Figure 10 i S a thar graph. slowing the effects of an exenplary RAGE4gQ
fusion protein on the onset of arthritis in a type-11 collagen induced

arthriti Snpysgis . [0025] Figure 11 is a line graph $b@wshdshisseffects
of an exenplary -la fusion Protein On incidence O arthritis as a
ftnction- of tine in a type-11 collagen induced arthritis nouse nodel
[ 00263REFF! 12 i sT8FF h“é‘gy-ﬁg’ﬁﬁe BHOWP Y S SF s RTICRIIN FHFSHYY RAGE- 19

fusi on prot gikGroR LR8N PEANSE bh Yoidf m@bhMbiyt S AScdn JruRGion Slodids® 10 a
type-11 col |l agen’induced arthritis nouse nodel. [0027]Figure 13 is a line
graph showi g e mpicting tspe-HivoBsgsmpnduegd mtapis g siode. protein on the
nunber of arthritic paws observed as a finiction of time in a type-I|

col | agE®2Phducedriarehfiis i banpusehepay the ciiRtO08/cE8TBRRASHES 20081066956

[ 0028] Fi gur gs: 14A- 1, 410 ane phokom: ¢r adr aphs: show, the.sff.ecls.0f an
el ary P §F Pody e B0, U GLARL BROT L AL DS AR Rl

I ncr easi ng arnoiwiswed nilde. f usi on protein in a type-I11 collagen, induced
arthritis nouse nodel. [0029]Figure 1.5 is a bar graph showing the effects
of an @0aopl ary RE&GEE-16gs & sl ®mph showing the etfects of'an exemplary RAGE-Ig fusion

profein on marginal erosion (hlack bars) and architectural changes (grey bars) ina

type-Il collagen induced arthritis mounse model.

(0031 Figure 17 is 2 bar graph showing the effects of an exemplary RAGHE-Ig fusion
protein on overall histological arthritis score in a type-I1 collagen induced anthritis

mousemodal.

{0032] Figure 18 is a bar graph showing the effects of an exemplary RAGE-Ig fusion
profein on joint matrix protein loss in a type-Ifcollagen induced arthritis mouse

model.

10033] Figures 19A-19D are photomicrographs of toluidine blue stained sections
showing the effects of an exemplary RAGE-Ig fuston protein on joint matrix protein

ioss in a type-1i collagen nduced arthritis mouse model.

DETAILED DESCRITPION OF THE INVENTION
10034} Definitions

100357} Asused herein the terms "receplor for advaneed glyeation end prodoct” or
RAGE refer to proieins having amino acid sequences that avé substantially similar to
the native mammalian RAGE amino acid seguences and funciion 1o hind one or more
RAGE ligands in a ligand~-receptor speeific mamner. The terms “advanced glyeation
end product” and “AGE” refer to a heterogeneous group of molecuies formed from
the nonenzymatic reaction of reducing sugars with free amino groups of proteins,
Hipids, and mucleic actds as desuribed above.

10036] As used herein, a “RAGE hgand binding domain™ or “RAGE-LBD™ refers to
any mammalian RAGE pretein or any portion of a manmmmahan RAGE protein that
retaing the abitity to bind a RAGE luand in 1 ligand-receptor specific munner,

Specifically, withouot limitation, a RAGE ligand binding domain includes a
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protein on synovitis (black bars) and paints (grey bats) in. a type4l
coll agen induced arthritis nouse nodel, [0030]Fig.atte 16 18 a. bar graph

show ng i |\K02€J8E5ﬁ'§§ of an tsa.nplaiy RAGE-1g fusion prghishe@isd® 9i nal .
erosion (black bars) and architectural changes (grey bars) 1n a type-11

col I agen i nduced arf hritis nous > Figure 17 . graph
showi ng ficF ‘HJF’}F‘FH?% o) T‘R‘“”’ﬁﬁf’ ’r‘tg“"éé}iﬂ*}é?of&"}ﬁf's‘g‘ Sittmsime]d 81]3{1‘382\ veral |
hi st ol ogi Caan&fﬁ hodidhivefeRe0f & Tdhice, h%ﬁﬁwtﬁ&[i&@iﬂ-ﬁﬂﬁﬂrt@ﬂ@&dc@f&,&ﬁI tis ALIK
nodel [0032] Figure 18 1|s a btu g 3 ‘ShOWI ng the effects. of an_exenpl ary
RACGE- | e fusﬁ‘BH‘“p‘PG? ety By BP AT PP)PT@F‘B’E%‘WSI l54@ pRapi: K‘Wbbé‘*é’éf’:l agen
i nduced artfrj T{Ili §3H9U§a{3mge;zlmm[ &‘Q&%ﬁ(ﬁu&eﬁ 1418’6\43‘95) )@—Lcmghgltltpmt@-mr apl as
of toluidine blue stained sections show ng t 7h fects of an exenplary
RAGE- | g f us#bAdpr Ot tDY:§.0i nt matrix protein. I oss in a type-11 collagen
induced arthritis nouse nodel . i . DETAI LED DESCRI TP | ON OF THE
| NVENT[®S?] 001. 4]‘1Eaetf~m"itSi>1@h§ ”[586)351]lAﬁatusmmhveirféisnmdﬁfewﬁen mredetimediapt or i br
advanced gl , uct” 0 [ EoL oteins h |ng amnO lcid
sequences t%lg'?t} A g gu 15 m" métl“l“'&“m‘l ﬁtEP {)I?%Sf S At “1‘{’/%' EEa, qﬁ\{ I"an RAGE ami no
aci d sequengesciangiif whmtnmn a«tst)ghﬂuMuﬁmepv@ﬁudmnem%fﬁglmgﬂndm,n;moa;
| i gand- receg’r or Qlea[l 3 nanner . The ternps "advanced, g ﬁk‘atlon end product™
and "AGE" hahn Byt QIS BRI GEBLI B SHBresten e SIHBPTP BT fhe
noner nt ymat G £@a6dhQRuaf megu&t;mg af HOBESR! Piblehh 4 theind iR HLONBS L
proteins, lipids, and nuclelc aC|ds as descri bed. above.

1- 25%, 20-25%, 15-20%, 10-15%%, 5-109%, 1-5% or less than about 2% by mass of

profein contaminants yesidual of prodoction processes. Compositions comprising

isolated proteins of the invention, however, can contain other proteins added as

Stabilizers, carriers, excipients or co-therapeutics.

[D03K] Asaged hervein, “protemn” and “potvpeptide™ are interchangeable.
00391 Asused herein “weating” a disease or disorder refers to improving at least one

sign or svimptom of the snhjest’s disease ov disorder.

(0407 The term "nucleie acid” refers o polymcieotides snch as deoxyribonucleie
scid {IDNAY}, and, whare appropriate, vibonucleic acid {RNA}J, The term should also
be understood to inchude, as equivalents, analogs of either RNA or DNA made from
nusteotide analogs, and, as applicable fo the embodiment being desceribed, single:

{sense or antisense) and double-stranded polynucleotides.

o041} The term “or" is used herein fo mean, and is used hiterchangeably with, the

term "and/or,” unless context clear]y indicates otherwise.

{6042] The twem "percent identical” refers to sequence identity between twe amino
acid sequences or between two nucleatide sequences. Percent identity can be
determined by comparing a position in each sequence which may be aligned for
parposes of comparison. Expression as a percentage of identity refers to a function of
the mamber of identical angine acids of nucleic acids at positions shared by the
compared sequences. Various alignment algorithms and/or programs may be used,
juctuding FASTA, BLAST, or ENTREZ. FASTA aud BLAST are avatlable as a part

of the GCG sequence analysis package (University of Wisconsin, Madison, Wis.), and



[ 0036] As used herein, a "RACGE |igand binding domain" or "RAGE-LBD' refers
to any mammal i an RAGE protein or any portion of a mammalian RAGE protein

that retai ldfsAR ity to bind a RAGE ligand in a |i gerAchResRbay
specific rr‘gﬁﬁer. @pecifically, without limtation, a RAGE Ilﬁgand bi ndi ng

domai n includes a . polypeptide having.one or nmore extracellylar domains of
a trans rrenb?aé’ﬁ? : ‘451“‘“8‘%‘9'%?“?Wﬁﬁlgf'e?'gﬁgﬁgéb fb‘”’!@l‘il“é‘%éh ReNHFPRBI e

RAGE- LBD nmage@enpF Bafeddholb 8ARITMBN, Naiodsl 1hA% o OtedbinaONathds 24- 99, or
am no acids_1-208, or am no acids 24208, or_ am no acids 1,301, or am no
aci ds 24- 30pstigkes aiisytlaSoiwsdn Ak Ingpe grbetimaet the powenddensity SHNY | DNQ 6.

[ 0037] The tg ok S QLA 8L rorm B8 1S EAGLRE, . axt o.of oLk pegi Ligation to
I e P B R e e
subst ant i al fiyivbred Wi wokghicp roifel were wistniglodmiioh aditl of sudsswe iwtmaciur i ng
production,, incl utg‘impg_ wWthout Iimtation substantially free of other
proteins presant™ durT hgIeXpressi on of the fusion protein in a cell culture
nmedi um, For exanple, an.isolated protein of the.invention may conprise 1-
7506 - 7058k 15 Sisnen oty RaF To B itng ) o lBubd R I e R Fmos of
prot ei n con{id@dqanisigsicttdlce Sbdfuepfead Uadsdt QUuPIRFLES @ DuclCONRASlid0NS
conprising isolated proteins of the jnvention, however, can contain other
prot ei ns adifeynie wEesBINeS sicg, Thgrelpwpe S“é&‘"ﬁi"ﬁf‘%‘ﬁﬁ%’ ISt SEYE K SFapentic, - ; .
[ 0038] As usggliRangiined WePhebibitrAP GumP@lY BERILIR AL £ chRbRICHANIRAD! €.

[ 0039] As used herein "treating" a diseaseor disorder refers to iinproving
at | east onbtordirgp obiminsspiipned pitgrimenhaddidinn) ealteladions, sedss sps, gigdreder |

OOl The L B Gt B & Ol ARANABEL LRk AL 80N A%

deoxyri bonuclerc. acid ( )’ and, ere appropriate, F i bonucl ei’c

aei d. ( RNA) . defamitieg theshatled ofpsdidae Mhddtiatheadmt ecdduelinpesant ashoelgui val ent s,
anal ogs of either RNPZBOfd . 1madﬁ from nucl eoti de apal og,s:,é end, 128

appl i cabl e TG FHES FHLGHHEHS BEPRY 4ELEPINSRYSHORRBY B QRN 6 M5 nt i sense)
and doubl e- si:andesh ROLUARLIsEOWikRK: and multiplying by 100 to give the percentage,

in addition to the number of matching postiions, the number and size of gapsis also

considered in caleulating the percentage sequence identity.

{044] Sequence identity is typically determined using computer programs. A
representative program is the BLAST {Basie Local Alignment Search Tool) program
publicly accessible at the National Center for Biotechnology Information (NCBI,
hitpefAovwew nebi.nlmanib.gov?). This program compares segments in & fest sequence
o sequenves i a database {o determing the statistical stgrificance of the matches,
then Wdentifies and reports only those matches that are more siguificant than a
threshold lovel. A suitable version of the BLAST program is ome that allows gaps, for
example, version 2.X {Altschal, et al,, Nucleic Acids Res 25(173:3389-402, 1997},
Additional suitable programs for identifying proteins with sequence fdentityto the
proteing of the invention melude, bat are not lmited to, PHI-BLAST {Patters Hit
Initiated BLAST, Zhang, et al,, Nuclele Acids Res 26{17):3986-90, 1998} and PSi-
BLAST (Position-Specific Berated BLAST, Altschal, et al,, Nucleic Acids Res
FS170:3389-402, 1997, The programs are publicly available at the NCBI web site
listed above and may be used with- the defanl: settings in order to determine sequence

ientity according to the invention.

{0045 Fusion Proteins



0041]) The term"or" is used herein to nmean, and is used interchangeably
with, the term"and/or," unless context clearly indicates otherw se.

[ 0042] Thed;,samg pﬁgscent identical" referto sequence 'd(i"%trhE 00%& n two
am no aci sequences or between two nucl eoti de sequences ercen dent| ty

can be_detemained by conparing a position in oath sequence which may be
al i gnetP8r pur poseEeshl BEmRRiPERRdes amispldakiugan é@‘“‘ambé?*&éﬁt‘ﬁgfe“ﬁf i dentity

refers to ayfuned-gfuddom %Q@anﬁ@b%@stQInlﬂadﬁm LR Rt 2048 QI wRyCl ei C
aci ds at positions sh har ed e conpared sequences. Various alignment

al gori t hs &¥ie/ B, 5ty Patts Yy Y Be. ardels idirichUidiarmguPagiim reBAgTor or ENTR. EZ.
FAST. A and 'l f ¢ equUaNes lygsi s
package (1. ‘a‘/&gﬁr gl“t}y%d&‘}(@\’}éﬁg %?ﬁz%ﬂggﬁi a0 b“\‘?\{rﬁ? éﬁﬁq q{}ggﬁgﬂga% be used

with, e,g. ,bL’dﬂ&’E}Eﬂ kspabbt dfibhgling Eﬁmmmc&damdl(b)abdeeomhmitnghuiﬂheqd\data anal
Center for Bl f.ormt i.on, tiqnal.. 2 f _Medi.cine,
Nat i onal | n“s't‘si 92?7' i %‘aﬁ’ (ﬂ%‘étgﬁé"sd&la & 845 /‘"d’ﬁ b %f‘ﬁ&'gi"ﬂ‘etﬁt‘* b“f“ﬁ‘é per cent

identity OfF&WuﬁﬁﬂHﬁiﬂﬁ&ﬁ\i&%ﬂhnb@c;ﬂ@&ﬁ[m ﬁkadmbyrﬁhene&ﬁzﬁér&gr ¥mMint h a gap
wei ght of 1 each_am no aci d gap i s wei ghted as if it were a single

amino acid @Ff iﬁﬂéﬁeb‘t goiths W%P@WE’BW%’@WE‘H‘emt“t%méeﬁu’é Kagdwo Sequence
I dentity W{\@ﬁmﬂoe[ne{tme&g qﬁQﬂ?&H@réﬂgi ﬂm'h%fnﬁ{ SRE8 0SEAHENL T vPo a

subsequence 0 reference sequence to a seguence (e g., a nuchntide
sequence, amildiFradiHek de seduethggdmew )Lmﬁﬁhle% neﬁiemeﬂme‘istewdmedtb:nd t he

Lest Seauente il Rt LARLL Y. ALLANGL. K% A0 RHAILARLY LHIBEL LI BR| dues

waned a corrparrso “Hudi tions
or del eti ongy esugtic, as ;gaq@mmaw’\(bieht.midrwldhn@dbnmhmmhﬁastsastmsequence. The
per cent sequence | dentl t rm ned %stgtn%‘er m ni n t he nunber of

posi tions ak™WH Y8 opiad §é‘ﬁe“’1" & figae thatp; Wi 15‘6‘f LG GEVERYE YYnd

di vi di ng t hgyiRunaleitebs, NRlGHNRRI ARScMNILEES Aidbedu@R@liiciede t he
sequences in. the conparison w ndow and nultiplying by 10010 give the

per cent age. fagmadoieisisin be ehdtnginarase frorarehbiglipodites Swion petteinneiber and
si ze of gap?a%ﬁ H?‘éslpp GODRLHRE ROimb ReGl i lﬁfL bﬂ?n%ﬁe B&L ﬁﬁﬂ%az&?t; sequence

identity. nceldentlt sty erm ned using conputtz
prograns. Asequence alom Preferably the ﬁnt aming acui soquence and the second aming acid

sequeee are derived from human RAGE ligand binding domain and bhuman 1gG4.

[00473 Fusion proteing of the invention may comprise one or more amino acid
seguences in additton io a RAGE ligand binding domain and an IgG4 eonstant
domain of fragment thereof. For example, a fusion protein of the tnvention may
comprise a linker sequence which may be inserted between the RAGE ligand binding
domnain and the [l sequence. Fusion proteins of the invention may comprise one or
more tag ssquences, for example, purification {ag sequences such as §-Histidines,
Fusion. proteins of the nvention may corprise ane or more epitopes recognized by
comunercially available antibodies, for example, camye (BQKLISEEDL, SEQ ID NO:
9) and hemagglatinin (YRPYDVPDYA, SEQ 1D NO:10j derived from an epitope tag

of the influenza hemagglutinin protein.

[0648] Any mamnmalian RAGE protein known to those of skill in the art may be used
in the practice of {he present ipvention, Preferably the extraceilular domain of the
RAGE protein will be used to identify a ligand binding domain that can be mutated
and used as the first antino acid sequence of the fusion protein. Suitable example of

mammalian RAGE profeins inclade, g are not hmited to, pamate, human {e.g.,



representative programis the BLAST (Basic Local Alignnment Search Tool)
program publicly accessible at the National. Center for Biotechnol ogy

| nf or mat i qgoGMgRs7374 1 ttp:// www. uchi admanti . govi). This JiyaghagleespPar es
segnents in a test sequence to sequences in a database to determ ne the.

statisti cal ni.fi cance- of identifies and reports only

t hose mat ché‘s‘“gﬁ’ét“"é?sé’“ﬁﬁf’ \Eé E?HWE’L P }ﬁéﬁ‘&i PHPESYGH cf“?’&?@%‘ A

sui t abl e- vehseold: Qf NPes BlsASLaRh 00 AN0rénB AR Gcdel@dn A1 OGS G8DS ot 1 1

exanpl e, verSion 2, X (Altschul, et at, Nucleic Acids Res 25( 1?) 3389-402,
19971 Addi t {sohalie B‘WW&%‘F@%‘? B EEHP G184 Taknn, beNirnig-r Gendiank apiodfiosequence
identity-to,th i \ ted. to,
PHI - BLAST (bgt gl t&ﬁh tﬂ%?téé’l’ E\t{‘i@%% e é%gtﬁ At L”q‘?\i 6] géTA{c%S’g‘s Res 26(
7) 1986- 90, R99H) damdnPS| - BLAST (Position- SpeC| fic iterated BLAST,

Al tschul, et at, Nucleic Acids Res 25(17)1-389-402, 1997). The prograns are
publ i ck§b4ayai | abR&CHL artine 1N@B}qub.\$bmriLjhsbmﬂmahmehamts n‘ay be used with
the default _s t‘t' n% g {) ﬁ rm ne se gﬂ 21gﬁaocordl ng to
the inventi 8%’ TEOHAE BHS ﬁ“ﬁf*d BIHE %%6%7 §71066956

[ 0046] The presERtn. i9hR Bll:in@ts &rrﬂmﬁmoa@mtﬁ@b ah‘eahfnusmnccpﬁob&hﬂ conpri sing

at | east one pol pepti.de co rising é a -first anino acid seguence at
| east 90% gﬁa%wez%k@g%mg ﬁ‘ge%mly bh’@?% trogdhe orerydugli iEiid cal to a
mammel i an 1 gaeRter add R ASHANESHGhY CRlJ GRn&NG RS cQﬁ&’at&m 41@!6’@1 1&6{@1@&?’

bi nding domain, the first amno acid sequence capab bi ndi ng RAGE

| i gand; andm(lcb) Ra (Fesgmnehcgivnoe dcihd psequenmnem st} leasab @z@%sugn%nrgm% 93%
94% 95% 969 i [, 99% uman cheavy: |
 mmunozi obul ﬁﬁnﬁg ?}6)310{%&{01%&“’(\! dt%/ I,rgm%elgmi& f% 2%15(901%3 or nq(? RP\S%]T ?ég.\%{%%r gh\h t he
first am noﬁaamcbrsteﬁpuehme !mﬁpmksi%n'ﬂtudl.m&wﬂh@l m1aa1rjcmmuanrmtat | east two
mut at i ons, o)é | east _three n1.| h Mt ations, hl t) mut at i ons
relative t oSS RRiedop yRReTRadEEhfc ’gﬁa\\ﬁ ‘Eﬁi ?fﬂ“tﬁﬁmﬁ PHPTO SR ““61’"" Hiit at i ons
that My begda@ecidbeghddee fd desit-c@RNQ aﬁ&hﬁaﬁﬁml&(wﬁtu@f@biﬂh@&%cﬁ fal i ncrease
the stability of the fusion protein, 'lir exanple, by making the RAGE

li gand bi ndP#HY 8 oRERY WHcEsRe Ffferp él‘bﬁét"éﬁlﬁ‘w‘ E‘“d’é‘?}?%d%?% such as
those that make the fusion protein nore resistant to foria-likeprothases.
Sui t abl&3} agmentay stitabld s Cdicsaian avvs vaed & heppeite  iRdPUIEORy agnent s

t hat .ret ai np Sat b' ‘LJnt;Ym (Q'ii POLRS St Q&m;ﬁ ! thﬂjtx{ rLlsdeQ g‘}dt':h%if usi on
proteins of I C ey are patt relative to e serum hal I'fe of the sanme
first am noGaanﬂ-se‘qmmaeoa.{\éh’é:@ﬁ e'fnef-afbiogumhex tﬁssrlsths.amwut taedrdiogequence
and: t hesecond sequence are derijve hgand

bi ndi ng dondt* H%éﬁa?%(g%nf“gﬁ% dnﬁé’ﬁlﬁoﬁﬁg”"é‘ﬁmﬁr‘&%‘" "gl W”*‘ ﬁ! &ntion nmay
conpri se One:ghins FOLR,igaainndeald. d sequences-in addition to a. RAGE |igand

bi ndi ng domai “nand an Tg&4 constant dommin or fragment thereof For exanple,
a fusi ooz ot ei NEREmpIBST SDUEHIE | mmmym@mwmsﬁua; ol thkfiosagueniee whi ch may
be inserted between. the RAGE :ligand bi nding domain and the 1g0 sequence.
Fusi on iguset ei ns 0hblk herivisihd ARlEe CAIRIdeSE 2 08RO R AGE-GuGabe S8Hences;

for exarrpl e, purification, tag sequences such as 6-1iistidines. Fusion
prot ei ns of Dfe “““H\‘Feﬁﬂ‘i‘%”rray conprise one or nore epitopes recogni zed by
commercially avail abl e anti bodies, for exanple, enye (EQXLISE EDE, .S EC)

I D NO 9) and hen:agglutinin (YPYDVPDYA, SEQ |ID NO 10) derived from an
epitope tag of the influenza hen:agglutinin protein. [0048] Any mamral i an
RAGE protein known to those of skill in the art nmay be used

10



in the practice. of the present invention, Prekrably the extracedul ar
domain of the RAGE protein will be used to identify a. |igand binding

domai n t hajyoCRekRe7gut ated and used as the first amno ﬁql,@sszw@%e of the
f usi on pr ot ein. Swtabk taarrpl e of rramml [ an RAGE proteins include, but are

hnd N t00Bl0a7) i nbups BASich b b tis et RO BN cani ne
(Ng g434578 {:’Lcll&a&i&%" %A\%Pﬁ%& %@%% c&%cces& on no§%ﬁ%%%%§ Jogwn(r)le

equi ne arfd”***}é‘ BT h’é’*fé‘i“g‘ NU@E‘H‘&%W‘“ EEESSIOR P HE SRR TS 3 RAREd6vai ns.

[ 0049] RAGR: @t ARQc@CAdTHFE0 NERGCORLORPGSTHAgh RSO T ImL: e\.sﬁhamgessm-cm

nodi fi cat.ons.w.Lh. e,s,pe@.t, S0 D8 WL vpe, ..s_.e.q&eng X..\:b@mg;a@d .0 the

pr esent |nvent|on Changes or todi Fications incl “but “‘are “hot
linited tBF Pﬁﬁi%t’“ﬁﬁt ‘i"’éﬁ AL S E T SR B AT IRENY ‘F&?‘?ﬁ"nﬁ? -COgETEtfons from
the G termuradGreiatsernsda md@‘“emﬂnsgc‘ threontcnatonstichereabosodngs change
or nodi figakk &nwn%ahewa f&dyaedc\,\ :-Qnah BAQG R 8FMERER:E s Rcnd he
present invention sq rotein retains hi oI 0 | cal

activity;® “‘*b‘”‘““"t’%é‘m Mn f‘?f“"“[ﬂg‘“ 3*“’"“6%?83*‘01*‘”' "r‘é“%&fﬁs‘l’ Foands et usi on
pr ot ei ns *észftﬂ‘st«“WéAilW&ﬁ@ﬂ?(&ﬁ‘“@J»S@f‘@fﬂef\‘{‘fﬂ-ehﬁ\’h‘@%\c}«\?\ﬁ-°E T HETGWEHOTBCER@6Eenous
gl ycosyl ats h@wmﬂcemm\ ke nm»udicﬂg sathodick: kmﬁaﬁ\%mmuw e mcxmei ns

i nwhi ch t L2000 C ghce s detlved fronm naomalian, RAGE
| i gand bi N (5I0"J%J:Elr b \ﬁcc‘ff “g\n%%%oui% *3850¢ at eg Wat T\7éatter n gl ycosYI ation

of the bl'ﬁﬁf”‘ﬁ‘g”ﬁﬁoﬁ?fa? ”""F@W%‘}ﬁﬁ&i‘“’s‘ﬁﬁ%&‘ﬁ{“‘““‘"’6@"?"6TT%’@?’”""”' - Hetstd in
the. practiccentthecironentémncpreieratkyotroeat arr»ﬂtvg@ﬁ*ﬁm{ianurfe;, xfor

exanpl €, QnED-3gkeh 88 d!e‘eﬁ'«w%\..,sﬂ?ﬁt&ﬂo@‘%‘.u 120K 8GCEERI QR0 AsMlnd2 5985, An
' ger region for use in the present |nvention nay be a(nwﬁggm{}‘Pc el on and

may conpri$ess oﬁfw‘m‘f” A1 B AR (314 B S S yiuStus

i nG4i nol om;sk:e:ﬂ*f:@@a &5 6 Vi NS RE LR D Al R B S e 2y e S stsaftfe&’miwmgd in the
f ol | owi ngutabl@scrRReZLlaRudck ovides sd-hextueleot: Q&Ls@éma@e;\@tw a. human
RAGE- | gG4_ Fe fUSLon

CGAC AT PO AGCAGC O TG TR A OGN GO ACCART FIRRCCALEAAGARDCTALCARS

- By AN T Y Ty e - -
ARG TG AT A ARG O C ARG A AN AAGE P A ARG ARG I M AG T ARAT R TEETIT OO AT

COCATCATICCAGCATCTGA ST T C TR CRA S R T A T PO TGN I CCLCARBALCC ARGGATA

ST ATGATUPCCCGUACCCUTEASETICACS RO G ECE MU TCEALGTOAAICC AN IAAGARCCEGAOTS

GRS ARCIOIT AL G TEEATGECETECAGETSIAY %. VIO TAAIACAARECC GOGEGATTAGCATITCAA

CACCACGETACOETETOETCAGCEPOC TCALCOTCUTRCRCUAGCAC A TERACGECAACEACTAUAMET

GO RGN AR AGEO O T e A R O N A T C G A A AR S A MO TR AARCCAAAGGREACICODGR

B A A T AL A OO T O U R T S A G AN A G A TR A ARG A AU ACTOASCCTEACCTINT

I A B A G T A G O AGC GAC A TR T GRS TG EGACAGC AN TGO AGC O ECAACAACTACS

AR A S D PG TG T C A g T U T T T T O A ARG AR A C T EAC ADAD

~

AR AL GAG S GAA T T U TC AT PO N GATEE A TGAGEC TOTRA

WOAADUACTACACAROREAR

GRGICTCTCCOTCTCTUTOGHARBATIR

10054 Bold text is the coding sequence for the RAGE sfgnal sequence, normal text i3
the coding sequence for human RAGE, and underlined text is the coding sequenee for

1p(34 Foeregion

i1



protein gene se.quente. WD 2008/ 157378PCT/ US2008/ 066956 [ 0053] Tabl e 1:
Human RAGE- JgG4 Fe Fusion Gene Sequence (SEC? ID NO1).

AT GCCAGCCGpyYad¥aeas TGG AGCCTGOGT OCTGOT CCTCACT CTGT GCCCHgahéshdshbfass GCTCA
11/ 23A. ACATCACA. 00CCGG; ATTGECCACCCACTGGTGCTGAACI TAVAGCA GEECC. CCCk;

;5 AL TAG, CACCC. C. A GC, CC. MO, foe T T

1 1 T T o AR R eV ECRLESTRTELORIITo= s SHEC-CEREEEAE CL OO
TCCX: | i ke. 7 HENG:2).

PCEl GCTC. GTGTOCTTC07, 7gLCGGCTC: CCTOTTCC: TI CC GGCTGTCOGGAI | N: CAGGATC: AGC- C)
GATI TTO@@(‘@E@MCI CEMATEGANOAC. GEATCRALT 45 ACSTKBASEAAGEBRrygrLE 50

i s- ACT AEICGARETCEGT GFEYLSTIEYI PRDISVRRVIY NESLILPAVG TOUEGIFROQ 104
AGATTCCES &e CP%%NTTGTAGMT@T%@M TGAACTEAEEE: CPOIIEFECCAA TAP. CGTC=G

oG ACATG"fﬁ‘i, L CAGAOGA K 200 2 TOCACGEALTRI FAGC: Tekes ~ﬁpm$§31131'
zi t 3CCCL - UPAGREPOTH i*:v'x;x:\"t*m PRSEVE "LPP IC.‘ anC 100
GAATGAG: hm.@@GACTé dL@Iﬁ&A CAGACEAC - LSAGAG %@%CT & CACACTC;

CAGT C%A@Ix Z-IIIAELTGG*‘ mwm&mm :

2oy -”:\’“ ‘"\.l““' ,.>(,5A.E‘.?F \.,’C}‘v“\' S50

SERRASCCT e;s;(:CTCM AAG

> l!\" Pr\(‘ \

ke Norkd POKSLSLOLG . £71
Grcc'l! GNI CCT OCC TGAGATA CT CACCACCAGOC! AACCTACAGC. TG NTATGOCCACCCATI ' TCC
AGCCA €A CocABRMARSCE SRR A cheaATEAGeNPERICEBRpiEnal sequence, normal
C CAG&GAW%@%H&% tor human RAGE, and underlined 1ext is the aming
CTGTGGGAGGATCAGGEA i1 t GGAAC. TCTACC. CCTOCK: CGCTTOCACCANS CGCCCATCC. Gt
TG sl coccoredeeqresrder \BENGOPEEGA n . AC.
er oGCC e' TnGECTGCCTGGT CAAGGACTACT TCC. COGA
ACCC- OTGMTGGT GT CETacAANITEACRAGHEE PReACAM P esion Gene Sequence (SEQ ID
CGTGCAcp. ccldegccttr., GIt. or ACAGT
CCTCAGGACTCT CAGC I AGC. GTGGTGMC: CGTGCCCTC. CACCAGCTTGGGCACCAAGACCTACAC

C Tm@ﬁ%@%@%&%ﬁ%@&ﬁ&%@éﬁ&%@é&m COMALATGGLL tta: CATG
CCCATCAVI L6 7ACACE VARG ATIFFAC N i LA Qb oot s QR T e b A G ofX X ATeACCC
AAGGACA Grack«c hEATGRC: €At CaOACAGRRGK *r*r*c;caar CPCOTGTCICCCCAGNGARRAGEEOON
CCTGAGGE CACGHCHITRETEATCEL P CCTORECOTACH W GACCOBBIRS G BRAGEA TCARES
CAGTei t . il*:‘L— 1“@"3 ’"C:[?? RBTGRACROGART GGAAAGGAGACC ARGTECASC TACCEATTCCOTEICTA
.,‘L. ‘\1' S NN N T X P ptesin T AP Nt \“\-_......ﬂ- {rories
d ECAp‘ ﬁw‘m...‘ b 13\‘%-"\-(@[::3'-‘ e
FQ%I_.*L :xsn-;%.&n. .,L...GP: ST :‘RI B Gty el L5 L
GA 1.7. CQWGIA@P&@@“ m‘e@m@emmm&xam@ﬁm@im \GEAGHGTCPPC. CT
GACCT GCCT= @33 b T ARAGCHERI TGS TorACEHEBARATCORCOTESGAGT A B3 0ME: :ACTR EAT CCOC
CreVvn rt GEOSC PRSP EE COTCRC ‘mcmm’f'“c.a mam BAAGGAT TG T COTTACCUOTICCONNCABONCT
SR SNy ¥ N Sy P f‘ ST o) abgzria s in s
ACI ACCACCEE - £V, f?él e e < Fﬁﬁ’?\\l(ﬁ\?\\l; It &% "fé";*:r‘a TR ““"'uLGéf‘Sr.i OGACAAGAG

) NP rren s f Py CORAAGE
C. A%l;?, e % ! " o ?3“«“ I -*(‘&i:rsm 1 '()_(sm‘- "(’l(_("l{\ﬂ("(* \!w \m ”(-, ; -
48 § = A ot Sy g N z G."a?\\. .x"‘ o Py i
G %&54:‘3;8‘@%{ et arite i’ﬁ@&ﬁﬁﬁd,ﬂﬁ“c@&ﬁﬂi@ﬂc e for
t he RAGE zsaaemam.sexme‘m@@w sm:ﬁrc,m ,mt"exief R Sf‘fm ,,mdmrm:senu’eﬂnﬁ Lf..-@lfi *alau man

t: TTCCOCC

Ui'

R P\’{"('ﬂ m

w\u

SR A AR TAT A TCROCCATRCCT E\’I‘G.?;LL;L AR T T ST St
P A ARG A A DT OO ACC OO A G RGO G G T OO AT
AGECAGEAARACCCOGAGETOC G TCAR TERTACHTCGRTOCCCTEERGET CCATAATGCCAMIACAAS
OGO EGEACRACC AT TS ARTARCACAT ACC G I SGTCACCURCCICACCETCCTETACCARGRCTREN
A O RO TACAR GO GO AR RGEOCTCCORICCTOERTCORGAAMACCATRNS
ARG A R G RSO U GACAGCS A AGGTOTACACCOTECCCUCATCULAGHANGAGATEACCARS
CAG IO ARG A T T P A R AT T TA e OO AU A AT COL T G ARG
e T O AT ARG T O R BT OGACTCC BRG] m”f;**f“‘v*'s'c"‘v*“p‘g_;ﬁm_
AL :i'*""’"‘h‘"\"f".‘"if""(}\s."?‘i‘s\u\:"zt"m:GI‘\- ARG OEANIGICTTICTCATECICCETCATOCATCAGHOTT
GACARCC AN TACATACAGAAGAGEICINCCTGTCTOICGORAARTER

(00583 Bold text is the coding sequence for the RAGE signal seguence, normal text Is

the coding sequence for human RAGE, double underiine text is the coding seguence

]
&



WO 2008/ 157378PCT1US20081066956 [ 0055] Table 2: Am no acid sequence of a
human RAGE- N(4ft fusion protein (SEQ ID NGO 2). M LAGTAVGAW VLVI SLWGAV

VGAGNI TARI w@fz%g?ﬂs REKG A?P PE 5 0 "fil KINTGRT EA W/LSPQEFpuHMRRYARY! | P
NGSLFLPAI | G

for {he peptide Hinker, and single onderimed text is the coding sequence for lgGe Fe
Tegion,

(01591 Table 4: Amino acid séquence of a human RAGE-Linker-IeG4dFe fusion
protein (SEQ ID NO4).

MAAGTAVGAY VLVLSLWGAV VGAOKITARI GEPLVLECKE APKREPORLE SO
WKLNTGRTEA WHVLIPOGGE PWISVARVLY NGbLFhFEVG IODESIRRCY 140

AMNRMGKETR SNYRVEVYQD PGKPEIVDEA PAGVENK VETCUVSEGSY 150
PAGULSWHLD GHPLVPNERG VEVEEQIRRE PEJGL?T—Qh'ELM"““‘Rvu 200
DERFIFSCHEF SPGLPRHRAL RUAPIQPRVW EPVPLEEVRL VVEPEGGAVA Z5f
PGETVTLTCE VPAGPSPRIH WMEDGVPLPL PPSPVLILPER TUP'.QGTYS 360
CVATHESHEGP QESRAVSISI IEPGEEGPTA GSVEERGLOT : 359
GASTPKEPSVE PLAPCSRETS EITARLGCLY KDYPEREPYVTV SK&SoéL=S- 400
VHTEDPAVLOS SCLYSLESVV TYPSSSLGTR TYTONVDHKP SNPKVDERVE 430
SEYGRRCPSO ;AFEFLGG?S VFLFPPEPRD TIMISRTPEV TOVVVDVRQE 500
DERVOENWYY DOVEVERAKXT KIREBOINST YRVVASVLTVE HODWLNGKEY 5350
FCEVENEGLY ?SEFKT“Q&ﬁ KOOPREPOVY DLEFPSQEEMY KNQVILICLY 600
XGEYPSDIAV EWESNGOPEN NYRTIPEYLD SDESTFFLYSR LIVDESKWOE #50
GNVIFSCSVME BFALIMNHEYTOR SLSLSLGE 878

A6 Bold text is the amineo acid sequence for the RAGE signal sequencs, nopnal
text is the antoo actd sequence for human RAGE, double underline text is the amino
acid sequence for the peptide Inker, and single underdined text 15 the aming actd

sequenie for 2G4 Feregion.
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| QPEG | FRC Q 100 Alv2art4aKEltkt SE "M I|': \TY QI. PCl K PET. VDSA s
ELTAGYVPNK VCI TC: VSEG Y 150 2-"AGTl, S1: 011471 PI NPNEK G VS. VI GEQTRI Z' A P

Vel 0GT, FT'\‘S:O%SI]IE'}3T78 43, " TARGG PCT/US2008/066956

{00617 Table 5: Homan RAGE variant-Ig(34 Fo Fasion Gene Sequence {(SEQ ID

ATGCCAGCCEGAACAGUAGETGEAGC O GGG TACTGETLCTCAGTCTCTGCEERGECACTAGTAGETCC I ARAAL

ATCRCAGCOC AT G GARCCACT BTG TER AG PR P ARGUGGRCCCCCARGARACC ACCONRGOUGUTCEAR

Yooy

O e alatnrNakry T LRI, RIS Vs SN IR SO TN N I ey
TOCRARCTGARCACH CGERCAGRAGC I TEERAGETUCTCTOTCCCTAGEGAGEATECCCITGGEATAGTGTS

T Iy i) “{ ™, T “"1'\ ey ‘v TN \l"f“f,‘“’\ "'( e |"5f\ a b EHFRF AT 0] \#\ Lralal ""’("' bl "‘ i) F i i o
GORCETRTOUDTOOCAACENOTILCY SETICCCGOTATCGEATCCARGR TGACTOGRY

\r-’vif\(\ﬂrﬁr\p:c;,i{;

LS

GEARTERACAGGRATCEAANGARRCUAAGTCCAACY AU GASIIUGTE T TACC AGRT TCCTGERARGTULAGAR

WP N £ ST T N R TS T, 1 P RN S s R . '\i" I PR L e
AP BRI TSSO O A AT ACSE T GRS AR A AGC Y OGOCAD AT PO I AGRDIGAAGITRD

COT GO AGGGA T TGO TECRU AT IGEATEEEANEUCLOTHETGCCEHAR TEAGRAGHIAGTATO IO PGA RGEHAL

e
T

CEFACCACRACRUACOUTGEREAT AGEE O AR TRC AT FC GG AGU P ARTGEGT GR BCLCCRETCCEREGRGGA
CRTCOCOUITCCCACLTTCTCC PG RAGIITRASTCCASINCTTCCCCEACEICSGROU PG ACACAGCICCONT

CAGCCCLETEPCTRICAECT

n,--.\-\-'\ ) T s e BT LR (3 \('(v; e e
S TP ACRAGET I CRATTGETGOTOACC CAGA LI TGRAGCIRGTARCT

A A A

SORGETHEAACCET AR C O GACTI G EGARETCCOT CCICAGCCO TOPCCTEARATOCACTRCATARGEATT T

GTGCCCTRICNC

TGO AGIREIECTSATOI T O GAGATACEEUCTCAUGAC T ACSCAACO AL

TEPETREICACCCATTCCARCCACERCCCOCARGAMAGICETRUTETUASC ATCAGUATC ATCGANITAGECEAS
RGO AR T ARG R S T A G B G EARC T AR U CTRET C T I CACC ARGEENNCA
T OTCGELECOCTCC TUCACHAGCAC T TCCHAGAGCAC AECCGOIC TCOGC TOCETRETCARGEAC

RO ARt CGuT A ORI ECAACTCAEGUCC I TRACTAGCE! SCGTGCACACCTICCCROUTETY

O A AT T AGEAC TENACT OO CTO AGCAGCETEE NGl CCoC TC O AGC A M IGRGC AU GAAGRCTTAD

AT R A ARG ARG O A ARG T OO A ASACAG T I EASTICAAATATEETOECCCATED

CCATCATEOCE Jt.‘ei.{,’(‘:’l\?hG"I."I.‘-C:'.‘.’.‘.-"(‘;'\':‘rG“ A AT AR T OO PG I CUOCLARARAICUAMERCACTNG

TGO T OO CERCOC M RGN CALG TG G U GE TG TOEAT I TGACGIUASGAAGACCCUCAGATOC ART IUARLYY

A A TG A T G N R GO T A TAR PG CC ARG A A A MGG G oA GG AT AGTT I AR A GURCHTACLGT

GG AGCRRC T ACT R TCOTGUACCARGACTEGUTEAALT TRCAACTECARGOTOTCIAACAAA

G ST CATCOAGARAACC TP O A AAGCCAAAGGRCAGTCCU S ACRCI TR SGETETACAUCOTG

COCREATOCOAGCAGEAGATEMNICAASARCCAL

AR GACOTCCC T GE B CARMGUN T TACCO O AETEAN

ATCECCCTEBAGTEREACAGCARTEEECAG AGAACHSOPACARAGACOACGUTUCCOTEUTHAEASTION
O NS TACACCAGOC T ARC G TEEACAA IRECACOTEEC AGGAGHRGAATRECT T TCATERTCC

IR Lt T e o P ool Wy NI ™Y )
GTGATROATEASLUTET OACARROCACTACAC

COPTICEOTG

DYCICOOOAARTGA

{00621 Bold text 1s the coding sequence for the RAGE signal sequence, normal textis
the coding sequence for homan RAGE variant, bold wavy anderline letters are sites of

the point mutations introduced into the variam hRAGE sequence, and underhined tex

is the coding sequence for IpG4 Fe region.



200 DPROTFSCSF. SPCA:1' M RAO RTAPI QPRVW PLEEVO , WEPEGGYl 250 PGGIVTLTGE
C. VATHS 511G P VPAQP S Pf), QESRAV.9 151 191'11CDGAI PT, Pi, 1:F.PGi EGPTA

PPSPVT. | LRko 2008/157378 PCT/US2008/066956

.

[(063] Table 6: Awmino acid sequence of a human RAGE vanant-{gG4Fe fision

protoein {SEQ 1D NO:8L

MA.&(‘ BVGAW VI.VLSL‘WGA? § ¥

51 WKLNDORTAED WEVLEPOGGE PWDSVARVLE NG9

) Sy w‘“w:" ﬁ«qr:.wzs:‘uqn Guma ;
AGTLSWRLD QKT ISVEE)TRRE Dwrc:,wwr_ns F:.WTJMG\,

DENETFECSE SDGLPRREAL H‘_A-.‘.‘."'Pr.v\“ &PV‘”" r-‘w
BOGTVRLTCE "f‘”'AC POFQIN NHMXDGURLED SPSPVLIL

e VYBPERESUAVA

Lol R 3y TN £
Gt GRFQRQGUYS

LALBASTXGE
BYRPLAPCER SPEESTAALG CLURDYIIRY VWIVEWNGCAY: TSEY ?‘: i .S"a.\ ;
LOSSGLYRS SUWTVPSSSE: GTRTYTONVD HEPENTEVLXK RBRVESKEVGDRD
‘i-"?f:???‘ PRELG GRSVELFPRK PEDTUMISRT FEVOCVIVIV SORDPEVOEN

FOUDOVEVEN ARKTRIPREEOF NSPTYRUVEVL WY “IQ?}'s‘E‘:Mm‘Z EEYRIKVENK
Gi} POSTRERTT QRARGOPREP (UYTLRPSQE L}‘ll‘I\I\:QV SLT CLUKGEFYPSD
IAVEWRSRGD PENNYRTTEY VLDSLGSFFL YSRLTVDR SH b ’(‘ TEGIVR SO
VAT AT Ny .‘:‘QHS.T.S'IJSE)'\'E X

CYNTHSLHGE QRESRRVEISI IBRNGERGPTA

N W A
Bl Ied b fad pb Fa3 pek pd i

g 3 b B L RS
L JRG E S IR A |

"
P
&%

0064 Bold text is the amino acid sequence for the RAGE signal sequence, normal
text is the amine acid sequence for human RAGE variant, bold wavy vnderiine letters
are sites of the point mutations tntroduced into the variant BRAGE, and undertined

text is the amino aoid sequence for IgG4 Fe region.
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G S VGGSG LOT "CPU) QG TY S LA, 1-tAST C 300 SVFL'f.:AI'CSR S T SES TAAL G
CLVKDYF?F. ? VINSI AINEGTh T 4.00 1,C);;SGEYSI,S Svse"Wre SUL( PTCNVD MCP

SNIT VI A< WO 2008/157378 PCT/US2008/066956

(sEQ

¢

(0065} Table 7: Human RAGE variant-Linker-1gG4 Fe Fasion Gene Sequenc

-

ATGGCRAGCCEGALURGCAGTTGRAGC CTEGETECTEETCCTCAGSTCYGIEGEGEGCAGTAGTACGTGOTCRARAL
ANICACAGCOOGGATTAGCUARCCATT S PROTEART TR AGHGEGCCCITAASARR ACLACCCOASC GO TEEAR

P YT,

TEGAAAOTERARCATAGCCCGEAC A RAGOT TCRAASSTCOTE I TCRO T AGHEAGGR G CAGTRTE

R
IR S U T

U@ ICCAACCECTCCUTOTTCOrTOCEGRTETCGGEATC CAGEATERAIGCEATTITCURGTEOIRG
GUANTGAACANGAATOEAAAGHAGRCCARGTCORACTACIGAGT COQTEICTACCAGRR T O P GRERAGLUAGES
ARG D T TS T RAR T CACAEC TR TC P COC AR TA A CTRREGACA TG RO TIRCARATGOAAMICTAC
(IC; :I‘f-? AR EA O TR T BT ACT T CSATCOCARSON LU TEETICCEAR FCATRASGEACTATC T EGARGERA
CAACCACCRGACRCCC P EAGAC ATIGC PO T CACAL TECARTCEGAR I FAAT G TGAL CCOANCCOOERRAGSAR
GRTECCCOETOCCATSTIOTIOTETAGCTTCAGCCCAGGUOTTCUCCEAIGUUO EGLCTTECATATARCITCCATE

T alal - NPT R SN R T RN N e AT T I T T A AN I NI CPTRASN NS ST B DTN N SR B TN e Y WPHNV A SN
A GG G A TG OO GA GG AT DLC AR T PEEIIFIGEACCUANAAGE PGGRASC AGRAGOY

COTSEMIGAACCOTAACCTTEACTEEICRAGTCOOTEOURAGCCRT ARTCCACTEEATY

At A RN

PN

TESUCCUF PO AGCCCTRTGCTEATCOTONC T GAGATACERCCTUAGSRL T AGGEARM T RIAEL

AN BT T,
PP AOCAT

3 - Y T TR SRR NNt o e -1
TOTETECCLACTCATTCCAGLIACCHEUCCCAGRAAAGCCEIGLY

T BRI PN R P ST e
GUANTRATCARATCASRGULAG

CABGGECOARCTECAGECTCTGIGEERGEATCAGGETTCURAA L T TAGCCUTGRET
GaAGECTITCrACCAAGGGUCO AT CETC DT CCOCUTaGCCLUNTCU PO AGEAGCAC U COANRGUACKICCGUD

PN SR RN S SISO W P Y P
AU TGACD AGUGEET

ST R T T OTITN R A R T SR ST N SNSRI PN T A et e fa e Tl W te, VTR I N R
OTOGEDTOCL R NARGEACTTAL T RLCOCCARCUGETGADIE GTOETEEAN

A A T GO N T A AT U AGUAC RO R AP L O FPGADTEY

FAENENINISNT N T
Tt ot et &0 \..\.._:‘;(J',(u

AGUN NN IACGARGACC TACACO TECAACETASATCACEACCLCASCAALACCAAJGTECATIAGASRETTEAS

SCAGCA

ST N SO AN NI G P T T AN P T, £7]4T 1 ST
PoCADAR TARGOTUCOCCATOOCCATOAT

AL W R ey A A UL A R O L L RO R L O R A L E A O O S I C I E A S e E N e G T e T T
COEASRACCCAAGOAL A ST A T GAT O T C UG A O TG A T A M G PO TGO T AR COTEIAGCCAITIAR

S A D T R AT R T A D U TG T o0

GACCUC A I CCART P A A GG T AL G I COATGEC OTCEAGH TOUAT AR TECOAAGAC A AAGUNGUEEGACEAS

CATTTCAACAGCARG TACCOH TEIEETCARCCICOTC ACCETLCTEUAL CAGRAC TGO TGAAC CUCAAGGAGRAC

AAGTOCARGET LT CAA AR C T O G T C T CATCEACAAR AR PO C AR B OICCA A AEOCEOAGC OISR

ACACCC TR CTCATOCCASIAGEAGATEALC AACARCUAGETUASCS TEACCTRHICCTERITS

SNV A Y SR TN,
GAGCORC AT

AAAGECI PO A COOARCCGACATCECCGCPEHAGRCEEAGAGCAATEERIAGCOEIAGCAMATARCTACRAGRLOACEG

G R GG T C GRS G O T PO T I C TN P A C ACCASG U TAACCE TR AC AR CARC AIG TR R GGAG

A A G T A GO I TG AU A A GCC T U NGCA AR CAC TR ACACASA ACABCCTUTCCITOTCT

X

Bold text is the coding sequence for the RAGE signal sequence, normal text 1s

the coding sequence for human RAGE variant, beld wavy anderline letters are siteg of
the point mutations introduced into the variant hRAGE sequence, double underline
text is the seguence encoding a peptide linker, and underlined text is the coding

~

seguence for IgGe Fo region.
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RYE SKYGP PC 450 PSC W .PEFT.,G 0..?:31.117,FP PKI.V.LIM. S. R T pEtrne
SCF. DPEVCQFN 500 'cl YTtrnG |.121.7.1-12i AKTRPRP STYWVSVL KEY XektVSN C. '

WO 2008/157378 PCT/US2008/066956
10067} Table §: Amino acid sequence of human RAGE variant-Linker-Ig(rd Fo (SEQ

D NGB

1 MAAGTAVGAW VLVLSLWGAV
51 WELNTORTEA WEVLSPQGES

GERLVIKOKS :\Tﬁ‘f\"’"‘"Q?Mu
P NS :

AV ?c; KO

5 NI T TR
103 AMNRNIKETE SNYRVRVY (‘*
4 X TINITISN
153 GHPLVPNIRS
203 PELPRRRAL H

'-'('rbl ‘_':)'r

{:_ﬂ SPAVETST TRENE \tMc‘-1 A

R - B JERE S Y

]
*

RV
351 PLAFCSRSTS BSTRALGCLY VoS
401 5 SELysnesvy *:“Jpssxrm‘zt ﬂv'\‘}wr}::s\ JTRRVE
451 vEL -J'-’:‘KE’KS DM SREPEY “(,*'“wu' FSOR
B03 ?’*"ﬁ‘*‘{w' 4 KEREBQFRST YRV TR EODHLNGKE
551 KOEVSNKGLE Kaqe! \wy(:%;“z TLEPSQEEMT RRQUSLICLY
£0r KGFYPSDIAV NEYNTTRPPVLE SDESFRLYSRK LTVDRSRNGE
651 GNVESLESVMY | SELALSLEK
{0068] Bold text is the amino acid sequence for the RAGE signal sequence, normal

text is the amino acid sequence for human RAGE variant, bold wavy undedine letters
are sites of the point mhutations introduced inte the variant hRAGE, doubie underline
text s the amino acid sequence for the peptide linker, and underlined text is the amino

acid sequence for [pG4 Fe region.

EXPRESSIHON OF RAGE FUSION PROTEINS

069 Fusion proteins of the invention may be produced in any profem expression
system known to those skilled in the art, for example, eukarvolic expression systems,
bacterial expression systoms, and viral expression systems. A variety of host-
expression vector systems may be utitized to express the fusion protein of the
invention. Such host systems represent vehicles in which the fusion proteins of the
mvention may be produced and front which they may be subsequently purified, Such
systenis inchide, but are not iimited to microorganisms such as bacteria, yeast, insect
cells, or plant cells. RAGE expressed in yeast or mammalian sxpression systems,

e.g., COS-7 cells, may be similar or slightly different in molecular weight and
glycosylation pattern than the native molecales, depending upon the expression
systen.  Expression of RAGE DNAs in bacteria such as E. coli provides non-
glveosylated molecules. Different ghveosylation patterns may be obtained using
bacuioviral expression systems in insect cells. Functional mutant analogs of
mammalian RAGE baving inactivated N-glyeosylation sites cant be produced by

oligonucleotide synthesis and ligation or by site-specific mutagenesis technigues



550 GP SC, IERT SP Q STPLA). P SQr2 .22/21:1CN.Siiiill? C1 tt*KGA:YSD
500. r ONESNGQ PELI I NYKTTPP VI : DS: 2G 5E37, SR111!?.:121(SR. KVEGNI LF SC 650
WO 2008/157378 PCT/US2008/066956

o3

These analog proteing can be produced in a homogeneous, reduced-carbohydrate form

in gond yvield using yeast expression systems.

[O070] Nucteic acid molecules encoding fusion proteins of the invention may be
obtained, and the pucleotide sequence of the polynucicotides defermined, by any
method known in the art. In view of the teachings herein and the known RAGE
polypeptide sequences and their identified or identifiable lgand binding elements, and
the known sequences for heavy chain IeG constant domains, nuclecotide segnences
encoting these polypeptides can be detenmined using methods well knows in the art,
r.e. the nucleotide cadons known to encode the particular amine acids may be
assembled in such a way to generate  nueleic actd that encodes the fusion protein of
the invention. Nucleotide codons may be selected based upon the expression sysiem
used, for example, by selecting codons that correspond {0 more sbundant tRNA
miolepuies present in the expressionsystem, a higher level of fusion proiein may be
expressed. Such a polynucleotide encoding the fusion protein may be assembled from
chemically synthesized oligomuclootides {e.¢. as desoribed in Kutnweier et. AL,
Biotechniques 17:242(1994), which, briefly, invelves the synthesis of overlapping
oligonucleotides containing portions of the sequence encoding the fusion protein,
annecaling and Hegating of those ologonucloctides, and then mnplification of the ligated

olignmicleotides by polymerase chain veaction(s) (PCRY.

FO071] Recombinant expression of a fusion protein of the mvention (includibg other
molecules comprising or alternatively consisting of fision protein fragments or
varianis thereof) may require construction of an expression vécter(s) containing a
polyucleotide that encodes the fusion pretein. Onee a polynucleotide encoding the
fusion piotein of the invention has been obtained, the vector(s) for the production of
the fusion profein may be produced by recombinant DNA technology using
technigues weil known in the art. Such expression veetors containing RAGE-Fe
coding sequences may alse contain appropriate transcripiional and translational
condrol signalsfsequences, for example, ribosomeé binding sites (L.e., Kozak
sequences), infernal ribosomie entry sites (JRES), and polvadenvlation sifes ele.

100721 Nucjeic acid molecides encoding fosion proteins of the invention may be
transferred (o nravmalian cells ntilizing replication-defective retroviral veotors {e.g.,
vecetors decived from Moloney murine levkenia viros (MLV) or HIV) and

pseudotyped with vesicular stomatitis viros G protein (VSV-G) to stably insert single

{8



VI CEAT. : 7INOX TA CS 672 [0056] Hol d text is the am no acid sequence
for the RAGE signal sequence, normal textis the am no acid sequence for
human RAGH spgderlined text is the amino acid sequepqfishRbodddd Fe

regi on. [Ogg??@a%e 3: Human RAGE-Linker-t (34 Fe Fusion &ne /Sequence ( SEQ
ATGGCAGCOGGHRIAGE AT easiderT etsiarietine bt Srorerisaich) SrERSAGHAGE | * aoTeA
KAZ\ CATC AcZR08E: £112 CREATG ORAGE 4o R ACPTGING Axts By GBEAMGW 1. 00C
CC2C.M C.1 A r4AC.: TtC CA GAATIC C r-kAAC T GA GGC. C GCAC
ACAAGOCT GGARHHIX ¢ &W*Ed i@@s«@@m@@s@@em@m@c Ae@ruc?fmmce

&P 11710, ot RIS RT AR AR U SRS pac conar c

CGTG it TACsecetiAGAL itbri@GaoT BOEAA. mmm»v@lswmi@m}d@lmmm
ﬁg¥%¥l’£ E%&g\ ‘CA gx%htﬁﬁ;%&%ﬂm and t*lmnﬁm‘t ojf X rﬂ;& %.won *%Glcm

GKI GAGTAT CTEHEMGEAAAAGCTAGA ARG E ALaAGA G GRTR{E 1he Celld thidalkh

CGGAGCTAATCGT GACCOCACCCCEEEE AGGAGATGCCGGT GG, P. Cer pe TCGTOTAGG | CAGCCCAGGEC
CT Tett CG #&H division by virfue of their presence in the genome.

ACCCIBCQB@[TOCCBCZ- AC: . AGCZCQC. CATCCAGCCCC. TGIC. TGEGACC: Cat ritri: TG NGGAGG tt
GGPGCAXFTELTC: | Gracascmbodirenictirament unantivrerorsopasrbissat live tharaacc
UGACCFGFGD%Q<@&QO%E%T\%“ &y n%hgﬁ Tﬁl‘[, 5 mt&%t‘ﬁwm hpfdCATG

11/ 4A. GGA. T
Cl TUCTGATeCQ‘@@AI m@m&&m?ﬁm@ BRESEENCEC AT TCCAGCCI A

ERATRRER T g & e R s R AP s2 TaCAGES: T

C TG r GGGACEAVU&ACMIQQTF GELC, Brck Qfizssy Q., CBEoprGf:}@sl@g}aumdl mm

CLAGGACCAC, B R oA A R Mo amns & e oo M

GACTAC 1 TCOGEARCGEY k@ﬁ@@ﬁtr&&ﬁﬂ%&@@%@aﬁm@mml CGTGCACA
CeSTGTOCTACAGTC. CTCAGGW C. T. ACTC, C. C, T. CACCACCG = QO 02%30

TTGOGCACGAGRERTREATES Gimcameia dRcalks vabehareadbaneaaonay integuate
ACGC: GAGARLE A Lol B ih O S Sl TRt RGIe. © C- 47: (2 GECTC(21. P

PURIFICATION OF ISOLATED FUSION PROTEIN

100741 Isohated fosion proteins of the invention may be prepared by culturing suitable
host/vecior svstems {0 express the recombinant trapslation products of the present
DNA sequences, which are then purified frem cultnre media or cell exivacts using

techniques woll known in the art

(6075} For example, supernatants from systems which secrefe recombinant protein
into culture media can be first concentrated vsing a commercially available protem
concentration filter, for example, aim Amicon or Millipore Petlicon ultra filtration wit.
Following the conventration step, the concenirate can be applied to a suitable
purification matrix. For example, a suitable affinity matrix can comprise, for
example, an AGE or leetin or Protein A or Protein G or aniibody molecule bound to &
suitable sopport. Alernatively, an anion exchange resin can be employed, for
cxampie, a matrix or substrate having pendant diethylaminoethyl (DEAE) groups.
The matrices can be acrylamide, agavose, dexiran, cetllulose or other fypes commonly

employed in protein purifieation. Alternatively, & cation exchange step can be

19



c'tzt.:s teC20C7GGAG AAGAGCAGGTGGECAGAE A. CE&GVitsr G PC ' MC

|.C. W GC. CCGGTGATGC: AaGAGGCL

Cr . ACAACCACDALARGAGHEA. AGAGCCTCTCCCTG, TCTOTC. GQ032s, AAPGRdTAR2@EBeHost text. is
t he codi ng sequence for the RAGE signal sequence, normal text is the coding

sequence foé? aftd r ng LRP}%@}&&WQGF dJZig» 1‘?&\11&\:1%}{2@1}1%.. &m}?ﬂ%‘”ce kr

the peptide I'e “under ext e co equénce for
lgHA Fe remﬂhpmbﬁ(lﬁ&&ﬂaabheemw e ede) ‘Sam;ﬂapd(guﬂmsmcqufafrhh man

RAGE- Li nker-1gG4Fe thsion protein (SEQ I D 140:4). MAAGTAVGAW VLVLSLWGAV
VGAON {BaRP; GEPL e GinARRKPR R EG:DQ 8 WWbNEGRTERX ure s usually isolated by initial

extraction from cell pelliess, followed by one or more conceniration, salting-out,
agueous W exchange or size exclusion chromatography steps. Fiaally, high
pesformance liquid chromatography (HPLC) can be employed for final purification
steps. Microbial cells employed in expression of recombinant mammalian RAGE can
be disrupted by any convenient method, including freeze-thaw cycling, somication,

mechanical distaption, or use of cell lysing agents,

{0077} Fermentation of veast which expresses the fusion protein of the nvention as a
secreted protetn greatly simplifies purification. Seercted recombinant protein
resuiting from a larga—scale fermantation can be purified by methods analogous to
those disclosed by Utdal et al. (I, Chromatop. 296:171, 1984). This reforence
describes two sequential, reversed-phase HPLC steps for purification of recombizant

hurman GMCSF on a preparative HPLC colomn.,

PHARMACEUTICAL COMPOSITIONS

00783 Fusion pioteins of the Invention may be formulated in a manner suitable for
administration to a subject in need thereof, e.g., may be formulaied as pharmaceutical
compositions. Cempositions of the invention may comprise.one or wiore
pharmacenticall y-acceptable carrier, excipient or diluent. As used hergin
“pharmaceuticallv-acceptable camier™ includes any and ali solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,
and the ke that are physiologically compatible. In ond emboediment, the carrier is
suitable for parenieral administration. A carrier may be swtahie for administration
into the central nereous system (e.g., infraspinally or intracercbrally). Altermatively,
the carvier can he suitable for intravenous, subeataneous, intraperitoneal or
intramuscular administration. In another embodiment, the carrier 18 suitable for oral
administration. Phanmacestically-aceeptable carriers include sterile aqueous sohutions
or dispersions and sterile powders for the extemporaneons preparation of sterile
injectabie solntions or dispersion. The use of such media and asgents for
pharmacenticatly active sabstances Is well kuown in the art. Except insofar as any

conventional media or agent s incompaiible with the fusion proteins of the invention,
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nse thereof in the phanpaceutival compositions of the invention is contemplated.

Supplementary active compounds can also be incorporated into the compositions.

(00791 Suitable carviers are typically nonfoxic to recipients at the dosages and
copcentrations employed. Ordinarily, the preparation of pharmaceutical compositions
of the inverdion entails combining the fusion protein of the invention with ong or
more of buffers, sntloxidants such as ascorbie actd, low molecular weight Gess than
gbout 10 residues) poivpeptides, proteins, amino acids, carbohydrates including
slacose, rebalose, sucrose or dextring, chelating agents such ag BDTA, ghutathions
and other stabilizers and excipients. Neutral buffered saline or saline mixed with

conspecitio servm albumin are exemplary appropriate diluents,

THERAPEUTIC ADMINISTRATION OF FUSION PROTEINS OF THE INVENTION

[0S0} The present invenlion coptemplates the admimstration of the fusion proteing of
the invention i the form of 2 pharmaceutical composition comprising the fusion
protein of the invention and a pharacentically acceptable difuent or carrier te a
subject {e.g., a manunal pacticularly a heman) in need thereof, The present invention

alse provides a methed for treating human disease with such compositions,

(081 Typically, meihods of the invention will comprise administering a
pharmaceutical composition comprising a pharmaceunticaily effective amousit of &
fusion protein of the invention. The pharmaceutically effective amount emploved
may vary according o factors sucli as the disease state, age, sex, and weight of the

individual.

{6082} A pharmacentically effective amount of a fusion protein of the imvenfion may
be from about | pg fusion protein/1 ko body weight of subject 1o about 500 mg fusion
wroteir’ 1 ki body weight of subjedt, or from about 10 ug fusion protein/§ kg body
weight of subject to about 500 mg fusion protein/ 1 ko body weight of subjedt, or
from about 100 pg fusion protein/l kg body weight of subject to about 300 mg fosion
protein/ [ kg hody weight of subject, or from about 1 mg fusion proteind] kg body
weight of subject to about 500 mg flsion protein’ 1 kg body weight of subject, or
from about 10 mg fusion protein/l kg body weight of subject to ahout 500 mg fusion
proteiny 1 kg body weight of subject, or from about 100 mp fusion protein/l kg body
weight of subject to about 300 my fusion protein/ T kg body weight of subject, or
from about 100 ug tusion protein/1 kg body weight of subject 1o aboul 23 myg fnsion
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proteiny 1 kg body weight of subjeet, or from about 1 myg fusion protein/l kg body
werght of subjeet to about 25 mg fusion proteind 1 kg body weight of subject, or from
about 3 myg fusion proteindd kg body weight of subject to about 25 mg fusion proteind
kg body weight of subject, or from about 10 mg fusion protein/! kg body weight of
subject to about 25 myg fusion protetnd 1 kg body weight of subject, or from about 18
mg fusion proteinf] kg body weight ol subject fo about 25 mg fusion proteind 1 kg
body weight of subiect, or from shout 100 ug fusion protein/! ke body weight of
bieot to about 10 mg fusion protein/ 1 kg body weight of subject, or from about 1
fusion protein/l kg body weight of subject to about 10 my fusion protein/ | kg
body weight of subject, or from aboul 2.5 mg fusion protein/l kg body weight of
subject to about 10 mg fusion protein? 1 kg body weight of subject, or from about 5
mg fusion proteinl kg body weight of auh}ucl to about 10 my fusion protein/ 1 kg
pody weight of subject, or from about 7.5 mig fusion protéin/} kg body weight of

subject fo about 10 mg fasion profein/ 1 kg body weight of subject.

[O0S:

Lﬂ
L3
A

R [1 some embodiments, a pharmaceatically effective amount of a fusion protein
o‘f the invention may be 0.5 myg fusion proteind! kg body weight of subject, T mg
{usion protein'l kg body weight of subject, 2 my fusion protein/T kg body weight of
subject;, 3 mg fusion proteinsl kg body weight of subiect, 4 ing fusion protein/l kg
body weight of subject, 3 mg fusion protein/l ke body weight of subject, 6 mg fusion
protein/1 kg body weight of subject, 7 mg fusion proteind] kg body weight of subject,
8 my fusion proteind/l kg body weight of subject, 9 mg fusion protetn/! kg body

weight of subject, ori0 mg fusion protein/l kg body weight of subject.

i0084] A unit dosage form refers to physically discrefe units suited as unitary dosages
for thie mammalian subjects {0 be treated; each unit containing a predetermined
guantity of the fusion protein of the invention caleulated to produce the desired
therapentie effect in association with the required phanuacentioal currier. A unit
dosage form of a fusion pratein of the invention may be fon about Tmg to about
1000 mg, from abowt 25 myg to about 1000 mg, from about 50 mg to about 1000 mg,
from about 100 mg to about 1000 mg. from sbout 230 mg to about 1000 mg, from
shout 560 mg to about 1000 myg, from about 100 mg to abeut 500 my, fom about 200
mg & abewt 500 mg, from gbout 300 to about 560 mg, or from about 400 mg to shout
SO0 e A unit dose of a fusion protemn of the invention may be about 100 myg, 200

mg, 300 mg, 400 my, 300 mg, 600 mg, or 700 mg.

o]
[
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00835} Compositions of the invention may comprise fusion proteins of the mvention

at o Jevel of from about 9.1 wi?% to about 20 wi, from about .1 w196 1o about 18
wi%, from abont 0.1 wilh to about 16 wi%, from about .1 wi¥h to about 14 wil,
from about 0.1 wi% to about 12 wt%h, from about 0.1 wi% to about 10 wi%, from
ghout 0.1 wi¥i to about § wi%, from about (.1 wit¥% o about § wids, fom bout 0.1
wi%% to aboud 4 wid, from about 9.1 with to about 2 widh, from about 0.1 wilh to
about 1 wit%, from about 0.1 wi% to about 0.9 wi%h, from about 0.1 wi% to about 0.8
witdo, from about 4.1 wids to about 0.7 wi, from sbout £.1 wi%% to about 1.6 wids,
from about 9.1 wi® to about 0.5 wigd, from about 0.1 wi% to about .4 wi¥, from
aboud 6.1 wh io about 0.3 wite, or from about Q.1 with to about 0.2 wi% of the totad

weight of the composition.

10086] Pharmaceutical compositions of the invention may comprise one or more
fusion proteins of the tnvention at a level of from about 1 wil to about 20 wi%, from
about 1 wi%e to gbout 18 wit, from about I with to about 16 wids, o about T wi%
10 about 14 wi¥s, from about 1 wi% to gbout 12 wi%, from about | wt% to about 10
wi, from about T wi% to abowt 9 wi%, froin shout T wit to.abont § wide, from
abont | with 1o about 7 wi%, from about 1 wis 1o about 6 wi%h, from about 1 wills to
about 5 wi¥, from about 1 wi%% 1o about 4 wiS4, from about 1wt to about 3 wi¥, or
from about 1 wit% to about 2 wil% of the total weight of the composition.
Pharmacentical compasitions of the mvention may comprise one or more fosion
proteins i the invention at a leved of about 0.1 wi®, about 0.2 wi%e, about (L3 widse,
about 0.4 wi%; about 0.5 wits, sbouot 0.6 w5, abont 0.7 wids, about .8 wids, ahout
0.9 wits, about I wi%h, about 2 wt%, about 3 witdG, about 4 wi%, about 5 wt%h, ahout 6

witds, about 7 wi%s, about 8 wits, or about 9 wi¥ based on the total weipht of the.

compesition.
[O0R7Y Dosage repimens may be adjusted toprovide the optimum therapeutic

response.  For example, a single holus may be administered, several divided doses
may be sdmuinisiered over time or the dese may be proportionally reduced oy
increased as indicaled by the exigenvies of the therapeutic situation. H is especialiy
advantageous to formulate parenteral composttions in dosage it form for case of
adnunistration and uniformity of dosage. Costpositions of the invention may be

formulated and administered by intravenous, intramuscular, or subcutaneous

3
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injection. It some embodiments, compaositions of the invention may be administered

subcutaneously or intramuscutariy.

s
[ ]

10088 In some embodinments a dosuge régimen may entall administering repeat
doses, for example, administoring a weekly dose. Treatment regimens may entail a
weekly dose {or one period of time {for example, for four weeks) followed by a less
freguent “maintenance” dosage reginmen (for example, one monthly or once
bimonihly). Dosage regimens may he adjusted to achieve the desired therapeutic

OHHCOMEes.

[O0R%] Methads of the invention include methods for suppressing AGE-dependent
inflammatory responses in humans comprising administering an effective amownt of a

~

pharmacentical composition comprising one or more fusion protein of the invention.

(0G94} Methods of the invention inchude methods of inhibiting AGE-mediated
biological activity comprising administering a pharmaceutical composition
comprising one or more fusion proteings of the invenllon. As discussed above, AGE
has been implicated in a variety of diseases or conditions such as autcimmaune
diseases, Awtoimmune disorders discases or'conditions that may be freated,
ameliorated, detected, diagnosed, progrosed or monitored wsing the fusion proiein of
tlic invention include but are not Himited 1o dermatitis, glomerutonephsitis, multiple
sclerogts, aveilis ophihalmia, amtoimmune peimonary inflammation, insulin
dependent diabetes mellitus, antolmmune inflammatory eyve, systemie fupus
ervthematosus, insulin resistance, rheumatoid arthritis, diabetic retinopathy, and

selernderma.

[0091] Other disorders dhat may he trepied or prevented with the methods of the
mvention may be characterized generally as incloding any disorder in wiich an
affected cell exhibits clevated expression of RAGE or of onie or more RAGE ligands,
or any disorder that is freatable (e, one or more symptoms may be elimmated oy
ameliorated) by a decrease in RAGE fonction. For example, RAGE function can be
deereased by administration of an agent that disrupts the mieraction between RAGE

and a2 RAGE ligand.

0092] The increased expression of RAGE is associated with several pathologiesa]
states, such as diabedic vasculopathy, nephropathy, retinopathy, neurepathy, and other

< F

disorders, including Alziimer's disease and immune/inflammiatory reactions of blood
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vessel walls, RAGE Heands are produced in tissue affected with many inflammatory
disorders, including arthritis (such as theumatoid arthnitis), Depositions of anyltid in
tissues cause & variety of toxie effects on cells and are characteristic of diseases
termed amyloidoses. RAGE binds 1o beta~sheet fibrillar material, sach as that found
in amyloid-beta peptide; Abetla, amylin, serum amyloid A and prion-derived peptides,
RAGE is also expressed at increased levels in tissues having amyloid structures.
Accordingly, RAGE is involved in amyloid disorders. The RAGE-amyloid interaction

is thought to result in oxidative stress leads: ng o neuronal degeneration.

FE0931 A variety of RAGE bgands, and particwdarly those of the S100/calgranutin and
Amphoterin {HMGB) families are produced in inflamed tissues. This observation is
rue both for acute inflammation, such as that seen in response to a Hpopolysacchande
challenge {as in sepsis) and for chronie inflammation, such as that seen in various
forms of wihiritls, uleerative colitis, inflammatory bowel disease, ete. Cardiovascular
disesses, and particglarly those arising from atherosclerolic plaques, are also thought
to have a substantial mflamumatory companent. Such diseases include occlusive,
thrombotic and embolic diseases, such as angina, fragile plagne disorder and embolhic
stroke, respectively. Tumor cedls also evince an ncreased expression of a RAGE
ligand, particidarly amphoteria, indicating that cancers are 2lso a RAGE-velated
disorder. Furthermore, the oxidative effocts and other aspects of chronic

inflamimation may have a coniribuiory effect to the genesis of certain tunors.

10094] AGE are a thivapeutic target for rhewnatoid arthritis and other inflammatory
fdisedses.
[GO93] Accordingly, the RAGE-related disorders that may be treated with an

inventive compositions Include, in addition to the astolnmmune disorders discussed
above: mmyloidoses (such as Alzheimer's discase), Crohu's disease, acute
mflammatory diseases {sneh as sepsis), shock (e.g., seplic shock, hemorthagic shock),
cardiovascular diseases {e.g., atherosclerosis, stroke, fragile plague disorder, angina
and restenesisj, diabetes (and particnlarly cardiovascular diseases in diabetics),
complications of diabetes, prion-related disorders, cancers, vasculitis and other
vasculitis sydromes such as pecrotizing vasculitides, nephropathies, retinopathios,

and newwopathics
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EALHNHYTK

[0096]

100971

The following exampley are provided for titustrative purposes ondy, and are in

10 way infended o Himit the ssope of the present invention,

EXAMPLES

in the Bllowing examples, experiments in mice were performed with a fusion

protein comprising extraceliular domains of mouse RAGE {(amind acid residues 1-

F0098]

MPAGTAARAYN \’T .“-\" “u""?w A‘"‘C:y,.“ FART

342) fused to the hinge, CH2 and CH3 domains of the mouse [e(2a heavy chain FC

region. The construct was expressed in CHO cells using the GPEX™ expression
system. The sequence of the mouse RAGE sequence used ts provided in the
following table.

Teble 9 (SEQ ID NO:11) Sequence of mouse RAGE

GEPLVLECKS APKKRBOQI

W "\‘J TAPGER

i “"1 PILRSE

S WA

3L ‘l“"‘LG‘i‘f‘RCRﬂ: ;3‘.\981"“’

RV PN‘-

s
Vi :?T‘ 'I‘

\c"TT»’I‘l" st 5

SYFENYS

SRR

V’ TCHVEDE

"‘K-(’\“"‘.:I" \K‘, YECSVVHEDNL SNEHITESTY PT.“—"

where RAGE signal peptide = plain underdine, RAGE extraceilulac domain = no underline,

Mouse

and Mouse 1gG2a CH

100993

feG2a hinge region = double undertine, Mouse 1gG2a CH2 region = dash vnderline,

gion = wayv undeding.

UJ

EXAMPLE 1

Effect of RAGE fusion proteing of the invention on streptozotocin induced

dighetes in mice.

[0Q160] Streptozotocin induced diabetes i mice is an art recognized model for

(0100}

dizbetes induced retinal changes (see Obrosova IG, Drel VR, Kumagat AXK, Szabo C,

Pacher P, Stevens MJ. Early diabetes-induced biachemical changes in the retina:

comparison of rat and mouse models, Diabetologia. 2006 Oct: 49(10):2525-33.)

The present experiment involved 3 treatment gronps containing 15 C37BL/G
nyice per group: 17 non~-diabetic control; 2) diabetic contro} eontaining mice treated

with streptozotocin at 45mgkg on § consecutive days before the study starts to induce

diabetes; 3) streptozotocin treated mice that also received 10 pg/day mRAGE-
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text is the amno acid sequence 11w human RAGE, double underline text is
the am no acid sequence for the peptide linker, and single underlined text

is the am guenee for [g04 Pc region. WO <

b008 150 M BaRR s S tess6 [0061] Tabl e 5: Human RAGETVArI ANt 4ges Fe
Fusi on Gene Sequence (SEQ ID NO 5).

AT GGCAGCCGARREA ST SHACCO G ST TR T Eerab BRI GHRGGT GCTCAALAC

lT?CAoG;AA%CT & ‘21(‘ %ﬁfs S AR s et JE. 3 etions e a0 B T S EACAGTGTG

GeTcor nr cer-}t@pmm cated mice ihal also received 300 pgdday mRAGE-IgG2aFe injected

CCAATGAACAC—I»GAZ\ é&h‘é CCAAGT CC- AACTACCGAG e CGTGTCTACCAGATTCCTGGCAAGCCA

o e e B BT R TR e o

TmTGA@%@A@'Aﬂ’ﬂGHbNa%M&u%i AR tactife sensitivily a8 measure of sensory

CI OACCAGGAGACA GGOCTCMCACACT (
- (: Cé@l%@@?i @mmﬁm@@%@cﬁ@ \

ON' X CAGCQ@G&%I GhlehZt qmmmma ﬁaﬁ%ﬁe@hwevﬁﬁmm to retinal

GGT GGTGGAGCCAGAACT Cl TGGAGCAGT

CCTGGTOGAP. @Pmam/@@@rb@aﬁmmdmem@@wo@f@rm AMARTCRACTCI CATGAAGGAT

Cnt COGCCOTTGC. C. CCTTCCCC074( 3CCC »

TOCTGATEEE. !NCCTGAG&@AW@CT’ ACAGC

TGTGTGQCCACCCAT T XAGCCACGQGCCCCGAAAGCCGT GCTGTCAGCAT CAGCADCATCGAACCT, GCCGAG

GAGEEAU gyl cTEdmEiepsot RAGE-Ig fusion protein on the development of diabetes-

lgCgT CT1 COQGH ¢ P S5 L AR TR h SR AT AR L PR T CCCPCAGTCAM

TACTTC. CCCGANTEGARMEATE: phldhGha: CHOCARCHOGACHEREGEHBAEGAGREBEEGT GCACM CTI CCCO

GCT: Te e
Cr ACAGTCCTCREEAEREFRATEHECHIHEARECED SST ERECEIOREE e AL BeAki j ACCT
AC of any dose of drug on body weight gain or overall health of the disbetic mice was

ACC EGCMOGTAGATCACAAGCCCAGT T rt ak GGTOGACAAGACI AGTTC.. | A: 2PeCAAATATGGTOCC
| CJCATGC  seen Nonfasted biood glucose levels were 155 £24 mg/d] (mean 25D}, 358 £3§, 417

%&&g EEQ@W GHRER RVCKST, W%&B@I CAGELE b'; Jib%rT CLIEGHHANRCCM
* y : NGPOEIEaGAGOTC. C2| kOTT

CAAC

TGdTACGTGGA’?E&““@%%A'&?&&%TWEA&*‘MW&A&AW VAACAGACGTACCG

oA oo IR A A R R B i r Bl

AGAACCACCa CAGKISIANC Gﬁﬁﬁﬁﬁﬂi%ﬁ%dd@hmm refinal vessels, {3) nitvation

ATCGCCGTGGAGT G AGAGDAAT {1 e3; APCAA , |
XXSOet ot em@?@:ﬁgﬁwﬁ AL mﬁﬁ&é@i&&%rﬁmc 6L ACAAGAGC
GGOGAATQTCTTC VATGClCC

GT GATACAYGAGGCT CT GEAEAREEACT ACACACAGAGAGC. C. TCPCCCT GT CT CLCGSGAAATGA
100621Bol d text js the codi ngsequenee f?r the RAGE-§i g, nal sequence, nornal
text i KWhe codiHghedydercaentametiyhairarpiosdaess ‘v‘é‘f“i"éﬁ“““ﬁ‘& HenEH S iRder | i ne
letters ar eswﬁ»';th@%zbﬁfmu‘hha% RO p1 B é‘lﬁ%ﬁ\ﬁﬂ?‘%@@&cﬂ%ﬁlt%&@xe&?e AM@RANT hRAGE
sequence, and underlined t'ext 1s the coding sequence for 1g04 Fe region.

WO 2008/ 157878 FOTuER0as U6 BoBescein-conpled Concanavaiin A lectin {20 pig/mi in PBS;

Vector Laboratories, Burlingame, CA) as described previonsly {see Joussen et al,,

FASER J. 2004 Sepi 18(12)1450-2). Flat-mounted retinas were imaged viag
fluorescence microscopy, and the munber of leukocytes adherent to the vascuolar wall

was counted.

(0107} Results: A significant inerease in leukostasis was detonsitated i mice that

had been dishetic for 2 months compared to the nondighetios (P < 0.03). Loukostasis
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[ 0063] Tabl e 6: Am no acid sequence of a human RAGE vari ant 4gG4Fc fusion
protein (SEQ |D NO 6). 1 MAAGTAVGAW VLVLSAWGAV VGAQN- ARl GEPTI VLKCKG

APRYPPQRL EygL04KEMNIERTEA VA0, 11, SPCX2GG PVEI SVARVLP N@blf}gPﬁMgogEW RCQ
101 AreakKETK SMYRVRVNI PGKPETVDSA SELTAGVPNK VGICVSEGSY 1 PACT SVEELD

GKPLVPNEKG VSVKEQTRRH PETCLETLQS ELM/TPA 201 Duppr PSCSF SPGLPREPAL
HTAP| QPRV\NWQ;EL%} ?Etﬁ&/w’?mdqﬂ%M %ﬁl@%@ BEOR PEBEPAYCL PE

| GPOMYS 308 GYATESSEGP QESRAVSI Sl | EPGEHGPTA GSVGGSGLGT LALAASTKCP 351 SY
Ti APCSR STSESI TI ALO CLVI CYFPEP W VSWNSGAL TSGVHTFPW 401 LQSSOLYSLS
SWTVPGSGh GTKTYTENVD: | TKRSNEHYPK RVESKYCPPC 451 trrpeci, GPSVPLFPPK

PKOTI NI SM PnvTcvi Nnv SQEOPSVI PN 501 WYVDCVEVEN AKTKPREEQF NSTYRVWVSVT,
TVLNQOMENG KEYKGIRYENK. 553 (G RSSI KQPRER CFLRRS 10 EMFKAQUSE T

CLVKC FYPSD 601 LVE\/\ESNOQuPENé%TT%%‘\%E%SDGSPPt“YSRL'li"\gll:&[s)l KS%BV\QEGEI\T/FSCS 651
VVHEALTI NHW@!@LSLS@@H&{@DM&%MW@& Eas:htshewam*nmmbmﬂ sved}a@nce for the
O o 0N SNSRI (G Sl T ANEEf,; ESRPRES PRy BUTaN RACE
vari ant, bot 4 I'Ne et are Al etg| the™p tio

intr oduced Hrmt m.tmq\%ag, antiofmRécrCRenbiied imrltiér Hnmﬁdl ‘ix.ef)ﬂdah&ntihedp{mmo acid
sequence ta L 04, Fe i 0 57378PCT/ US2008/ 066956 [ 00651Tabl e
7: Human ARCIREH LTINS %@@M%wwmw%%mn
ATGGCAGCCGQM%W?&%@@%@@@\!%@%@H SO el G EAGRARIAGLCCTCAAAI |

C Ki CACAGOCCOGAT
CSAGCCACT GETEeTHANGK NG| AEEABEHRrY AdXEGETEGARe car layer).

ww@%f@k&@ﬁ% %ik)%!&;@\g&é&% AP R LR, -%@WTTTTCCG

AGAr | CCl TCEONABCEAEAN AT T@@&T‘E@n Tath rZFtﬁﬁFn @Iva@mTﬁAW‘E@@Mﬂ@ntel :
ATAAGGTG3GGACA AGAG3. '
TGCAGGGACTd‘HJ&%C’r‘g&rbA& BRI O hé 61' 3TOCCGAATGAGAAGGGAG TATC

TGT GAl

C%CZCAC&T Ei&ékAGG)CPCT TCACACT GCAGT CGGACCPAAT GGTGACCCCACCCCOGR2 GAGGA
fj‘CﬁT Y A 8L e 4 g Teat inrense s Tasteseoneqn e | G AC
CACCaCCGT GT:GEW @l MQPWWRW@GR%EWGQB%ACCAGT ACCT
CCTGGTOCZACCGTAACCCTGACC TGTGAAGTCCC;, TGCCC AGM CTC TCC. Tak AATCCACTG
O dt GAACGATEI @rectudienT Theraeits pshoronaCoaoPaTE; inuer piexitorm layer,
CTGATOCTO GRE AR REAIAC AR P@g%a%@@ 25 00er W JERETEEECAGIGATT QCACO
ACGGGCCCCI - i CKai kAl 1 cerdc TCnct 1 Vi CATCOMCCAGGCGAG GAGGGGCCANTP
Ct AGGCTC TCGihEaMBhEZmcaSHd @ngqggtg‘mkzwm,mqm{gnh onally medsmred in the thin

.C: Cet 08 Gl GOLICOORNE. e
e DA LA SN (S S AR T oo ST e RE R sacacocance
GCC CT CCCGIORTTOCNEAAS(EHARTA were no nuclel to impair our measarements.
g TCCre: AAi nfl GTGAr al . nnTSGAACT CAGGCGCCCTGACCAGCGEC GT: 3C
CACCT | NCEEGet GT CCTAEAAdiICETEA ACEERACT CCOT CASCAGOG GGTGACCGTGCOCTOCAGC
AGCTI vj GGCACOAAGACCTI ACACC
TGCAACEEL 1] 401152 CACNAG ““ﬁ' FIGACMBAGAGMIIT and homogenized.

1O ARATATC, 4 GTOCECEAT GO PATCARGCOCACEACCRORE T CT o000 CATHATCAGTC 11

nitrocelulose menibrane. Membranes were blocked with milk (3%}, washed, and

innunostained using anti-nitrotyrasine (Upstate Biotechnology, e, #03-233; 1:500
dilution) for 2 hrs, and then stained with secondary antibody (Bio-Rad goat anti-
mouse [gG-HRP conjugate; 1:1000 dilution) for | hour. After extensive washing,
pnmunoestaming detected by the mbbody was visualized by enhanced
chemiluminescence (ECL, Santa Cruz Biotechnology, Smata Cruz, CA).

immunostain-dependent chemiluminescence was recording on fim, and the density of

=}
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ACCGTGI CT JOGC TGAAC GC Ti ACAGAGTAC PCT/US2008/066956
CCATCGMIAAAACCAT CTCCAAACCCAAAGGGCAGCOCCGA GAGCCKAGGTCPPACAI . .. CT GOCCCCATC
CCAGGAGCACI AT ey simtv decpratses Foahtraricsppeed poa pRSgHR oAredrsc

CGCCGTOC! AGEGCGAGACCATSEL S AGLHEGFVGAACAACT AC AAOACC ACC; CCl XXXX;
TGCBCGACTCCGACGGCTCCTTCTTOC t TACAGCAC. . 4GCTAACCGT C3 GACAMAACCAD GTGGCAGGAG
13C GAA CErc TT & CALC citttr AMTGak TOMO a:

ArAACCA CACI A éAAGAGCCTCTCCCTQTCP t TCAGC- MATA N [ 0066] Bol d text is the

codi ng.geguence .0 &m&x D r%*nq}?%‘ g@t‘i’a‘xﬁ‘?%ﬁoo“ ug?xjmtcﬁﬁmLﬁnéhe codi ng

sequen‘ce For humsn variant? wavy under ers are sites of
t he p0| nt mhtvabu t’msxwmadodcrc:ad in mmmma pratemanthehRAGE sbiited thes padbubl e
underline text Squence £ n and underli ned
Loxt 15 Chd bt o SOGUERAG v orgart it FBgRGr eyt o porelits

2008/ 15737 &R 4dS3QQ/R6HRRE of 068 tkiflatteal niAivBqeuasl d sequence of human
RAGE vari ant - Li nker-1 nG4 Fe (SEQ ED NG 8). 1 MAApTAVGAW VLVLSI MGAV

VOANT AR GEPLML ROIEIssion of retinal ICAM and COX-2
R Methods: Retinas were isolated and sonicated, and the supernatant vsed as
whole retinal extract, Samples {30 ng) were fractionated by SDS-PAGE,
electroblotied to nitrocellucose membrane, and membranes hlocked i Tris-buifered
saling containing C.02% Tween 20 and 5% nonfat mitk. Antthedies for KIAM-1
{1:200 dilution; Santa Cruz Biotechnology) and COX-2 were applied, followed by
secondary suttbody for 1 hour. Atter washing, results were visualized by enhanced

chemiluminescence.
{0118} Results:

(0119} Results are showarin Figure 4. Since ICAM-1 expression on endoihelial cells
plays a criticad role tn adhesion of white blood cells to the vesset wall (feukostasis),
we measured the effect of diabetes and the therapy on expression of ICAM-1 in
reting, Two months of diabetes did result in a significant increase in expression of
retinal [CAM-1. Administration of the RAGE-Ig fasion protein resuited in 4 dose-

dependent decrease 1h expression of the HCAM, and ibe highest dose signifieantly

inhibited this expression.

01201 Expression of an immunostained band consistent with the molecular weighs
for COX-2 did not merease in disbetes and did not change i animals gefting the

therapy (not shown).

{0121} The endpoints use in this short tenin study of the effects of the RAGE-Iiy
fusion profein were selected because all bave been found to be associated with the
development of the early (degencrative) stages of diabetic retinopathy, ie, various
therapies that have been fowd fo inhibit diabetes-induced degeneration of retinal

capillaries aiso have inlubited these defee
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(61223 {uhibition of RAGE did inhibit abnormalities related fo vascular permeability

and nitrafive stresg in the retina, Nitrotive stress also is regarded as a marker of
oxidative siress. The RAGE inhilitor, however, did not inkibit abnormiatities related

to leukostasis,

EXAMPLE 2

[0123] Eftect of RAGE fusion proteins of the invention on long-term streptozotocin
induced digbetes in mice.

{01241 Streptozotucin induced diabetes in mice is an art recognized model for
diabetes induced retinal changes (see Obrosova IG, Drel VR, Kumagai AK, Szabo C,
Pacher P, Stevens MJ. Eawrly diabetes-iniduced hicchemical changes 1o the retina:

comparison of ral and mouse models. Diebetologia, 2006 Oct: 49(10):2525-33 )

.......
e
N’
ot
J
Ln
A

The long term studies involved § treatment groups containing 25 CS7TBLAG
mice per group: 1) non~diabetic control; 2 diabeiic control containing mice treated
with streptozotocin at 453migke on 5 consceuntive davs before the study starts to induce,
diabetes; 3) strepivzotoein treafed mice that also received 10 pg/day mRAGE-
IgGRalc infected IP, 3 injectionsiweek; 4) strepiozotosin treaied mice that also
received 100 pg/day mRAGE-1gG2aFe injected 1P, 3 injections/week; and 5)
streptozotocin treated mice that alse received 300 up/day mRAGE-1p(G2aFc injected

iP, 3 injections/week.

10136] During the stady, the mice were assessed for body weight, blood glacose,
glycohemoglobin {GHD), albuminwia, and tactile sensitivity as measure of sensory
nerve function. The mice weresacrificed at the end of the study and assessed for
gquantitative histopathology and neurodegeneratiop inthe retina.

10127} Farameters related to retinopathy measured in the ong-term stady were (1)
acellular capillaries, {2} pericyte ghosts, and (3) ganglion cells. As amarker of
peripheral neuropatiry, sensiitvity of the paw to hght {oach was also measured in the
fong-term study.

FO128] Diabetes-indoced retinal histopathology

[0129] After 10 mos of diabetes, eyes were fixed in formalin, and one retina from

each animal was isolated, washed i running water overnight, and digested for 2 hrsan

crude trvpsin sohution as we have rgported previously. The retinal vasculature was
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isotated by gently dislodging neural eells with 3 “brosh™ made from a single hair,
When totally cleaned of neural cells, the isolated vasculature was laid out on a pldss
arieroscope siide, dried overnight, stained with hematoxylin and periodic acid—
Schitf, dehydrated and coverslipped. Degenerate (acellular) capiilaries were
quantitated n 67 field wreas covresponding fo the mideretina (200X magnification} in
a masked manner.  Acellular capillaries were identified as capillary-sized vessel tubes
having no nuciei anywhere afong their fength, and were segorted per syuare
millimeter of retina] area. Pericyte ghosts were éstimated from the prevaience of
protrading “bumps™ in {lie capillary basement membranes from which pericytes had
disappeared. At least 1,000 capiliary cells (endothelial cells and pericyies) in 3 field
areas in the mid-reting (400X magnification) in & masked manner were examined.

Ghosts on any already aceliular vessel were excluded.

[01530] To study the effects of digbetes on retinal neurodegeneration, ceils in e
ganglion cell laver were counted. Formalin-fixed eves were ¢mbedded in paratiin,
sectioned sagitfally tircugh the refing, going throngh the optic nerve, snd stained with
hematesyin-cosin. The momber of cells it the ganghion cell layer were counted in
two areas {mid-retina and posterior retina adjacent to optic nerve) on hoth sides of the
optic nerve. Comparable arcas. from both sides of (he optic nerve were averaged, and

expressed per unit fength.

[0131] Results. As expected base on previous work, long-térm diabetes resulted in a
sipnificani increase in the number of degenerate, acellular capitlasies in the retina
(Figare 5A). All doses.of the RAGE-Ig fusion protein significantly inhibited this
cupillary degeneration, without having any effcet on the severity of hyperglycamia,
Diabetes also tended to increase pericyvie depeneraiion (pericyte ghosts), but the
resutts did not achieve statistical significance (Figure SBY. We previously have found
perieyie loss to be much more difficult fo detect in diabetic C5781/6 mice compared
te: diabetic rats or larger species, and we now regard i as an wiweltable parameter of
yaseular disease i this model. Perhzrps s a resalt of the failore to detect sigificant
pericyie Joss in control digbetics, we did not detect any effect of the RAGE-Ig fusion
protein on pericyte loss in these mice

{0132] Diabetes did not induce a decrease in the number of cells in the retinal
ganglion cell Tayer (Ge, nevrodegeneration) in these C57BY6 mice. This finding was

conststent with a prior study of this mouse model. In the absence of an effect of
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diabetes on the retinal nenrodegeneration, we are unable to assess whether or not the

inhibitor would have had an effect on the neurodegeneration.

[0133] Sensitivity ta Hght touch (a marker of peripheral menwopathy).
{0134} Patients with diabetic neuropathy may exhibit a variety of aberrant sensations

incduding spontaneous pain, pain evoked by light touch and hyperalgesia. There is
accumulating data that digbetic vodents reproduce this hyperalgesia, and develon a

tactile allodynta. Lz rodents, this is measured as the paw taciile response threshold.

(135] Methods: Mice (8 mos diabetes) were transterred to a testing cage with a wire

fors

mesh botiom aud aliowed to acclimatize for 10 to 15 min. Voa Frey filzinents were
used to determune the 50% mechandcal withdrawal threshold for foot withdrawal, A
series of filaments with logarithinically increasing stiffness, starting with one that had
a buckling weight of Q.6 g, wers applied in segrence to the plantar surface of the right
hind paw with a pressure that caused the filament to buckle. Lifiing of the paw was
recarded as-a positive response and 2 lighter filiment was chosen for the next
measurement. 1 there was no vespouse after § seconds, the next heaviest filament
was vsed afterwaids. This nicthod was continued until four measurements had been
mude afier an initial change in the hehavior or until five consecutive negative (6 &) or
four consecitive positive (0.4 g) respoiises had cecurred. The resulting sequence of
positive and negative seores was used to calealate the 50% withdrawal response

threshold.

[0136] Results: Diabetes significantly increased the sensitivity of the paw io light
touch, mieaning that it required a lower ainount of pressure for diabetic ammals to
withdraw their paw than did nondiabetie animals (Figore ). This diabetes-induced

defect was significantly inhibited i cach dose of the sSRAGE-Ig fusion protein.

0137} Retinopathy: The studies condueted wsing the RAGE-Ig fusion protein were
conducted for 2 durstions of diabetes: (1) long-term {10 mo) shudies 1o assess the
effect of the therapy on long-term histopathology of diabetic retinopathy that develops
i1 mice, and {23 2-3 moo studies to assess physiologic and molecular effects of the
therapy that preswmably usidertic the effects on long-term histopathology, The
physivlogic and melecular endpoims studied with respect to effects of the RAGE-Ip

fusion protein were seledted because all have been found hy other studies to he

assoctated with {and Iikely causaily related to) the development of the early

I~
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{degenerative) stages of diabetic refinopathy. All three doses of the therapy clearly
and significantly inhibited the dishetes-indueed degeneration of the setinal
vasculature. Likewise, all three doses of the drug seemed to inhibit also diabetes-
induced increase in rotinal permeability in these mice. These findings ave of major
clinfeal sipnificance, because the carly (nonproliferative) stages of diabetic
retinopathy still ave defined based on vasceolar pathology (vascular nonperfusion and

degeneration, and increased permeability).

[0138) The effect of the therapy on the measured molecular and physiologic
endpoints in retinas from diabetic mice was mixed. Inhibition of RAGE did inlibit
abnormalities relatéd to nitrative stress, a marker of oxidative stress in the retina. The
RAGE inhibitor, however, did not inhibii abnormalifies related to leukostasis. The
luck of effect of the therapy on Teukostasis is swprising in that another group recently
reponted that their sRAGE did inhibit the inerease in leukostasiy in dipbetes. Evidence
that we have generated since the start of our studies using the RAGE-1g fusion protein
{Diabetes 57:1387-93, 2008), however, indicates thal eifects of'a dru g therapy on
retinal lenkostasis in diabetes does nob predict the effect of the therapy on the
degeseration of retinal capillanies in diabetes. Thus, the fack of the therapy on retinal

teukostasis in ne way diminishes the significance of the observed effects of the drug.

101391 Surprisingly, there appearad to be a dosé effect of the drug with respect to
exprossion of ICAM-1 and nitfration of profeins in retinas from the diabetic antmals,
whereas this dese effect was not appacent on retinal capillary permeability and
degeneration. This wonld seemn 1o snggest that neither ICAM nor nitration are
isvolved in the retinal vascular defects in diabetes, although we have data using
ICAM-1 knockoot animals that argoes Agatnst s conclusion.

{0140} It.is elear 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 carly vasenlar

lesions of diabetic retinopathy.

{6141] Sensory neuroputhy: It has been postulated by others that advanced glveation
ardproducts (AGEs) and interaction of these AGEs with RAGE induce oxidative
stress, apregutate NF-KB and various NF-kB-nediated proinflammatory genes in the

nerves, and exaggerate peurelogical dysfonction, including altered pain sensation.

The present data is consisterd with evidence that RAGE-mediated sigpating
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sontributes to the development of at least some aspects of diabetic newopathy, and
provides evidence that the sSRAGE-Ig fusion protein inhibits this process in long-term

studies.

EXAMPLE3

[0142} Evaluation of a RAGE-Ig fusion protein using the Type I Collagen-Induced

Arthritis Mogse Model.

ey
i
Pt
pe
()
[

Immunization of susceptibie strains of mice with type H collagen, the major
component of jomt cartilage, induces a progressive, intlammatory mthiitis (Wooley et
al. Journal of Experimental Medicine 1981; 154:688-700}. Collagen induced arthritis
{C1A) is characterized clinically by erythema and edema, with aifected paw width
increases of typically 100%. A clinical scoring index has been developed o assess
disease progression to joint distortion and spondytitis [ Wooley, Methods In
Enzymology 1988; 162:361-373). Histopathology of affected joints reveals synovitis,
panmnes fonmation, and cartilage and bone erosion, which may slso be represented by
an index. Immumological laboratory findingy include high antibody levels to type 11
collagen, and hypergaminaglobulinemia. This model is now well established for
testing of imomumotherapeutic approaches to joint disease (Stainds ot al, Britsh
Jovrnal of Rheumatology 1994; .3(!)):?9&_"_307}, and has been suceessfiily emploved
for the study of both blological and pharmiacelogical agenis for the treatment of
thewmatold axthritis (RAY (Wooley et al. Arihritis Rhewm 1993;36:1305-1314, and

Waonley et al. Jowrnal of Dimunelogy 1993: 151:6602-66G7).

10144} Agtagonism of the RAGE receptor is recognized as a potential therapeutio
target in RA. Blockade of RAGE in mice with ¢ollaget-induced-arihritis resuited in
the suppression of the clinical and histologic evidence of arthritis, and disease
amelioration was associated with a redoction in the lévels of TNFa, IL-8, and matrix
metalloproteinases MMP-3, MMP-9 and MMP-13 in arthritic paw tissue {Hofmamz et
2l Geney Impan 2002, 3(33:123-135). This indicates that the collagen induced

arthritis is sensitive to RAGE targeted therapy.
{0145} This experiment will evaluate the influence of RAGE-Ig fusion protein on
CIA af three doses administered trom the time of lunmmization with sype H coliagen.

The study design is shown i Figure 7.
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{0146] Forty DBA/1 Lacl mice §-10 weeks of age were obtained from Jackson Labs,

[0147]

[0148]

[

[0149]

{01501

and acelimatized i the facility for s mininmm of 10 days prior to experimentation.
All animals weighed >16 grams at the start of the experiment. Mice were divided into
oneof four treafment groups: 1) 100 ul stenile PBS by Lp: injection daily; 2) 100 ¢l
sterile PBS containing RAGE-{g fission protein at 10sg by 1.p. fnjection daily; 3) 100
pl sterile PRS containing RAGE-Ig fusion protein at 10O pg by 1p injettion daily;
and 4) 100 ul sterile PBS containing RAGE-Ig fusion protein at 300 ng by ip.

fnjection daily.

Three days after the initial dosing, all mice were injected with 100 pg bovine
type If collagen in Freund's complete adjuvant (FCA) intradermally at the base of the
tail, Mice were monitored by daily examination for the onset of disease, which was
recorded. Mice were weighed weekly, and overall heakth status noted.  Arthritis
affected animals were clintcally assessed five times per week until tén weeks after
fmunization, and paw measurerments were made three times per week. Mice
withoat signs of arthritis ten weeks affer immuonization were considered disease

negative.
RESULTS

Overall Health and Toxicity. No acute toxic episodes ocowred dwing the
trial, and all amimals survived the duration of the experiment. The treatment was well
tolerated, and no adverse signs such as fur matting or irrftation'were observed. The
mouse weights {Figure 8) indicate minor changes in weight over the course of the
triad, which is typical due to trapsient weight loss in mdividual animals corresponding
to the onset of disease. None.of thege variations between the groups reached

statistical signiticance.

Incidence and. Onset of Anthritis. The terminal incidence of collagen arthritis
in the trial is shown in Figure 9. The ¢ontrol mice reached 100% onset, which 1 not
unusual i classic collagen arthritis model, where the typical incidence ranges from
80%-100%. Mice treated with 10 ug day RAGE veached an incidepce of 0%, which
was not & sigarficant redaction in incidence. Mice treated with 100 pg day RAGE
axhibited a $0% incidence oF arthritis, which was significantly lower than the contral
group (p<0.85). Surprising the incidence of arthritis in wice treated with 300 ug

RAGE was 100%, and thus similar io the eontrol Inctdenoe.
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[0068] Bold. text is the ami no acid sequence for the RAGE signal sequence,
normal text is the am no acid sequence for human RAGE variant, bold wavy

underline \@%03;1573 gre sites of the point nmutati Onsint 'b@i'ru@fo%é’lodﬁﬁgso t he

vari ant hRA oub e underline text is the am no acid sequence for the

pept i dg LI nker 1 t he am no acid quence for | gG&4.

Fe regiioni! EX gl*’@N’ 215"%&@??{}@?3} ‘P’*R@F’ET%@"‘ftdbﬁlé]‘ﬁUé‘ﬁ T Yot ei ns of the
inventi on nm&u:t@@oi%@dﬂcgdmanm&lwumiﬂt by, vaNl ﬁ&ﬂ&ﬁ}\w&%@mﬁnom to those
skilled in. the art, for exanp eukaryotl C expression systens, bacterial

expr essi on PPEIES, of gt "-‘b\/”f{rﬁl‘“j éé@éf#‘é%@li\ennwsq wpred withy githesd § pgfor 100
oS - exPr eSs) ARG §G PhyiSHE! RIRTBETILZE] o O BRLESS:kDE TUSi On protei n

of t he |nvenT| on. host systens represent vehic i'n whieh the
' fusion pr dt'ynh@-*io‘f ?tlh‘éwmwbvm&mnl\ﬂayﬁb@npﬁwdﬂm@ﬂdﬁdd{p i thinhiigh they may

be SUbsequet%a A thld’\li}%dqs >(§¢)j rr, 0L faft‘m H?m Ll?l%c[ nupg?scl:qla m ted to

m cr oor gani SNs suc yeas hSet T cells. RAGE

expressed |&xh;bé%zﬁ:dmﬁwﬂwﬂﬁb«amﬁ%mcﬁﬁﬁ:m& toYisd ésvBlopeegh of cGRIGally cel |'s, may

be simlar or slightly di ff@éent i n_nol ecul ar wei ght and al ycosyl atiort

pattern tha‘fﬁf""ﬂ‘ﬁé‘"L Ut e peTsedyRREeSSEhpendi ng upon. t he expressi on system
EXpI’eSSI on of RAGE colt provides

D{;‘If‘s in _bacteria such as %{k
nongl Y3 at ed MsTeen obRraBsE Rt digrye By A i‘b%“‘b%&%‘%»‘f‘h“swﬁ%v he

obt ai ned Uasﬂﬂs&@%‘«‘h@tﬂo{ B8 diSRRE i@éﬁL&Lﬂ SYSHRTBFihle I m}sef& &ﬁl: diSapifuncti onal
nmut ant anal rws of "manmmal i an RAGE havi ng i nacti vat ed N- gl ycosyi at| on sites

can be prodiiees vycohrygeittsiedtGides shirid dh Seanaet gam onilomigy’

si te-speci f.6,aulLAYRReSk S &GN ) e JRERG ANA08 (1 REQLE A, be
produced i nljma qgn%gg‘neous uﬂt“’ E]{E}C!e lﬂgg(r Sbg 8 %'en,f'at{ér% }ltngbgog \Rstltgﬁg‘usi ng
yeast expr dsanws:tmwﬂeno@@Mﬂch [Fer qapacmlmmbl sgulvaske rocdireged usi on
proteins Ofwlth {J( ufv En\t(lfouuuo el S}\m_«e in a similar pattern, but a series of late arthuitic

animals resulted in a bigh disease meidence but delayed disease onset.

(0153 Disease Severity amd Prograssion. Analysis of the cumniative joint score in
{freated and control asimals revealed significant effects of RAGE therapy on the
severity of collagen-induced arthritis (Figure 12}, Control mice deveioped the typical
chronic progressing disease, with a marked increase in the cumulative arthiritis index.
In contrast, mice treated with RAGE at any dose exhibited a marked decrease in the
arthritis score. The difference between the conirol and treated groups achigved a high
level of statistical significance (p<0.001) froan Day 43 post immumization, and this
difference was maintained throughout the trial. ARhthough RAGE therapy of 130
ugdday achioved the Iowest arthritds cwnulative score, there were no sigiificant
differences between the RAGE groups with respect to the arthrils score, suggesting

that a ‘threshold” effect was achieved, rather than a classic dose dependant effect.

[(154] The analysts on the influence of RAGE therapy on the number of arthitic,
paws (Figure 13) does show a significant effect on the progression of the disease.
Again, a significant influence was observed on the number ot involved paws from
Day 43 on. The level of sigrificance varied from p<0.001 to p<0.025, which inay
reflect that the influence of RAGE was more pronounced upon disease severity than
arthsitis progression; however, the maximum number of involved paws (40} is more

restricied than fhe maxinwm cumulative disease score (1260, Again, there were no
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obt ai ned, and the nucl eoti de sequence of the poly-nucl eoti des determ ned,
by any nethod known in the art. in view of the teachings herein and the

known RACEyvpabhigpnepts de sequences and their identified ecrThdensodoabl e
l'igand binding el enents, and the known sequences for heavy chain fictG

constant dogpas. DHELER LIS ASHVRICER.SRGHLIA. LASAS, Ag'yReBy dige can be

det er mi ned US| s NUEFest i de codons
known. to etqudmtc,hﬁbpaﬁdt}nc;lw-.’ahatmomﬁ.tadmdsx afeythiiés. assenbl ed in swill a way
to generate a nucleic acid that encodes the fusion protein of the

i nvent joos5} Nucl eniteircierits sgiabs thaydihmigetioo bERABESdcipaRrithexexpdessi on
system use for exa el ectli cqQdons that. corre nd to nore
abundant t%“ﬁ“é&ﬁ%nﬁ?@g‘é‘it“ﬂf‘ﬂ“ q%ré g?@ﬂ?%‘s’%i} grisy apEhy g““tﬁ‘? gher level of
fusi on prot;@h@cMRTHER RXPhE §6&0ox RUERcE cPRATIIG R85 Sanereadinonthe fusion
protein may be assenmbl ed fromchenically synthesized ol i gonucl eotides (e.g.

as descri befFab Ry ersred tebe vy, wal iglead |HH€%¢*P’*HLM?@9?A% cnogitgh, briefly,
i nvol ves t he,,ynfResl m%f .nQrYﬁA}&gp!zﬂQ()@L;'ﬂQlQ;ﬂU 189 LQ@%T QRQI\ I\}megwportl ons

of the sequence ento ston prot & n, ’anneal | hg and igating of
t hose ol ogomkelvodkti wdes tregnd| witheho agslay.f Hoatvcm;ﬂmfmbhenmsamehlum on of

oxprossi on G P Spa Ve FHEUERE! SR ol GRRT GEREN ol ccul os

conpri si ng @umkherravidy sépirtion Hesicen§ AL fréisddniceand cbntfol agirant ®asOr
variants thereof). uire construct of . an expression. veetor(s)

9]
cont ai ni ng EREEN fﬂf&?@*@bﬁ P ASSERET AR & ”gﬁé“““l‘ FERBR iRt M e a

pol ynucl eothdgpRRArSdinesisNEr feugt QRN OLBI RAIGHE RetnBVaR LY aRel aSardlEEN
obt ai ned, the vector(s) for theprothdetion of the fusion protein thSy be

pr oduced b;ﬁxwﬂée@ﬁﬁ’ﬁwﬂw technol ogy using techniques well known in the
art. Such expression vectors containi %’RAGE Fc codi ng sequences may al so
cont ai 1 3@pr opr |Iéfsr?@z*ﬂelf1@zﬁsefﬂ| astasypent: hhobstirom sl attovgne rapmadal the

si gnal s/ Seq,‘umﬁﬂw(f "?ﬁm ﬂ{t acETPis‘ébs\;E.\,mﬁ{aG%n*a F&E‘g? ﬁs‘b{r Sl ucﬁ J n‘mz{ﬁgzak

sequences) ternal 0SOME  €n po yadenylation sites
et c. [ 0072]sNuckei ématswd**wﬂthtmﬁ@sﬁwenbm ngiﬁ%lsmmm gmdxt@hmv@ﬁ #ankle i nvention

may be transferre u n cells util zing ré |.i cati.on-def ective
retroviral %é‘f‘%‘r‘gﬁ' *‘SP 1 g@a]& agf“é‘mﬂjesr‘} Vet F’(’J"Fna ?‘%ﬁé‘;}m Hat |n?1°ém{ ukem a.
virus (M N)mﬂretahilc,\é)wzaﬂ@imﬁswﬁ%w@dmmmn BEBHIGIERIBIaE OBRclhdrs vied &18 C
protein (\'S\-G) to stably insert single copies of nucleic acid nol ecul es

encodi ng t HE 2PREFERIEY Srami T e “F‘Wé‘r‘i%‘ ceTl TBPIaT BPBRRG el | s.

Retroviral yeghesns Hal lecﬁ&dQ@Qﬁ%s&Qgﬁ%m%ﬁh]Bm.ziﬁﬂf%’iu mfizermegat@mng the
cell, are reverse transcribed dintegrated stably into the centine

of the hostwere Il‘fliouflmlftlﬁl@ﬂE*‘gén@ﬂph‘s é?iﬁhéﬁ)s Alier staigingy e idky Wﬁfﬁy i ncrease
the expr esiﬁﬂ%m@lﬂv SEEE LA Qs E@ Kk ?ﬂmpéf)} & QL&CCM‘LLIR# RlE B0 %}%ﬁ@@ﬁ of

i nfection arso”increase the number o ene c ples I'n and t hus
t he anount \@ém exgnrgss et lﬂusimbﬁhbmot we:ﬂmhu‘ﬁhéualmt legmateed 19@9!6(15) encodi ng the

fusion protein are Jhe cel dthrpmcijh cell 'lv\3|8n by virtue
of their prid éﬂ‘@éﬁtr g?utlﬂ nt é’éﬁ}g’r@ OW, vum dnd met al jomts were sedre

while all knee, ankle, and metatarsal joints were scored on the rear paws. Digiss were

noi evatnated, since the sechioning procedure eliminates most P1P joinis. Slides were

evaduated for the presence of Synovitis, pannos formation, margimal erosions,

architectural changes (mestly subluxation}, and destruction.  An averall score, based

on these coliective points, was then asstgned to each section. The scoring system was

based as follows:

10157] Synovitis was jndged by the thickness of the synovial mewbrane, snd scored
as follows: 0 for less than 3 cells thick; 1 for 3 - 5 celis thick; 2 for 6 - 10 cells thick; 3

for 10 - 20 cells thick; and 4 for 20 - 30 cells thick.



[ 007311 n sonic enbodi nents, the present invention provides a stable cell
line that expresses fusion proteins of the invention, One suitable nethod
for the rapodogassrati on of stable, high protein expressirngmosmid an cel |
lines is |lasing the GPEXThl expression system (Gala. Biotech, a business

uni t Of" g:@f al entp R R 3131§Q-l;1l~l,§{«;%§m ‘1 nd)qiﬂ{\@I @%6 gg\édrm §|n§ﬁﬁtm;g}e@9r y T.

Bi OpI’OCeSSI ngj ournal . com eptenber Cct ober Such ‘a net hod may

entai | prodeckegles p*eephi,@aim@mn‘@eﬁresmwélmtpseddquk(:&bams rignchoght; vect or

based on MNL V]andt an q mammal i an cells (for exanple CHO cells) wth
) jauj rllag é?gul;t

t he vector. he \’;né‘fhip‘m a"f’e |nto t he genone of the cells thereby

pr oducj g, s cell |ine “PUR\ SOLATED FUSLLO\I PROTEI N

Po0711 WBFF e, YIS FPEPRT HEoTomEn e FHOBAY BROTES B8 BB HdThy cul turi ng
sui tabl e hQ§I4{)V9ﬁtﬂﬁlt!@y§ltmﬂbﬁ‘?mﬁﬁ@mih@ 2008w icRatoat baasdiakd;gn product s
of the present DNA sequences whi ch are then purified fromculture nedia or

cel | extractE HEPRYSY @&Hﬁioqﬂégi«wﬂr bivoiee ¢ for t"h’é""éf"t‘““{‘@@‘?’lﬁ pst exanpl e,
super nat ant g fihgun syst ens whi ch secrete reconbi nant protein into culture
medi a can be first. concentrated using a commercially avail able protein

concengyighi on fi lx‘t&ﬁﬁeuﬁrgirJ@K@,m‘.h“m scofd ARG R @'iorMUlnlu JRQEarcRlddrgon ul tra
filtration unit.” Follow ng the concentration step, the concentraté can be

applied to his w@aﬁb@s ahen e %ﬁnm@nmrmbhwtwrﬂéwne%hnfnpgewnaucs;m foapkmraf finity
MALTiX can GQERLESEqr ff mﬁ&%@p 1’?4:,% a—i‘n n, ﬁ%q Dol %%-fl'l a0 Protein.
no bound tt KI VEry

G or anti bo ecul ter . an ani on

exchan [ SI n n be V€ anpj ubstrate having
pendanﬁﬁgi‘gt hy! t UiTi Maet i E%I“ r‘(%ERE? r‘é’ m“l Hmlr‘lrﬁaltn ‘l?édmﬁ'é ?E)”}RWI ar ni de,
agar ose, dexiangs; ceeistenl @ﬁ‘mmisﬂmhemavtbepﬁm:ﬁmmmma}c ..erhpllﬁit&ld in protein
purification. Alternatjvel on_exchan este ﬁdt&‘ npl. oyed,

Suitabl e catBHMEERRGEs gl“f‘fé‘f’dﬂ AR By §IOFIYE 'W:‘l‘bgl‘*{-:'e‘i be%‘“b%‘ﬁprl si ng

Shi | OpropYl 8&ivEash@syni et hyl groups. Sull opropyl groups are preferred.
[ 00761Reconbi nant protein produced in bacterial culture is usually isolated

by i ni [dl@i’.‘j Cartilage and Bone Matrix degradation. Serial sections were stained for
cartilage matrix compouents using the histochemical stain Toluidine Blue, The
toluidine blue sectionm were evaluated for proteogivean loss. The staining at the.
articular surface was compared 0 siaining at the growih plate, and was scored as
follows: § for No proteogiycan loss; Notnal Toluidine Blae staymng; T for Minor
profeogivean loss; Some loss of staiming from the superficial cartitage; 2 for
Moderate proteoglyean loss; Weak staining of superficial cartilage; 3 for Significant
protenglyean loss; No Toluidine Blue staining of superficial carlilagesand 4 for Maior

protecglycan Joss; No Toluidine Blue staining of deep cartilage.
{01637 RESULTS

{0164] Histological Findings of Collagen-induced arthwitis. Sections were assessed
for the inflamunatory and erosive parameters of disease. The appearance of the
arthnitis {Figure 14) reveals typical inflammatory erosive diseass pathology for this
fime point in the comtrol (PBS treated) group, with the typical arthritic features of
synovial hypertrophy and hyperplasia, with marked pannus aftachment and marginal

ergsions.

[0163] Treatment with the RAGE-{g fusion profein at 10 ug/ml {(Figure 4B} resulted

in moderate changes in the inllammatory and evosive parameters, with an overall



extraction fromcell pellets, foll owed by one or nore concentration,
sal vi ng-out, aqueous. ion exchange or size; exclusion, chromatography
steps. Fi n@blzg(,s,llgl,gg performance |iquid chromat ography ﬁﬁ{s@osﬁ?@sé)e

enpl oyed for final purification steps. Mcrobial cells enploye

expression of reconbin ¢ he di.grupted by any conveni ent
met hod, i ncitRIP ST & g‘edltlﬁé\iv}l‘c‘y‘glﬁfm “‘-*‘é’B‘ﬁ%“‘éﬂ‘Pgrf“ ﬁ%ﬁ&ﬁf“é'al di srupti on,

or use of Celehudesshitl thealYRGES AVinefientiat I;..@,rhiqi":.waas:ic‘)mz,ﬁbd BXPr esses
the fusion protein of-the |nvent|on as a secreted protein greatly

sinplifies FUMHORAPMENS (IR OHET BY FRRYRETIARE! BRE ?H“F‘é’éﬁf‘ﬁ 3Hg*\ff~wém a

| ar ge- scal ed:i‘f‘é&ﬂ’@«n&%t;ﬁxﬂﬁ ;&ﬂﬁcbemﬂbb"\ki 'a@@nk%aﬂﬁﬁ Besls Ranat 998N mLRatROSe

di scl osed by Urdal et al. (J. Chronmatog. 290: 1.71, 1984).” This reference
descri bes tmﬁgeﬁw@lﬁhme1-&@@3&%@&4@%&@5He&@mepgommlapéwsme*eat| on of
reconbi nant, ﬁ\E{[@ . ERaL P 19) Pk R%{gQE‘
COVPCSI TI O\l a%jg%%g §r|\’: o%’nﬁr@f‘e R" ‘[*?{‘“’ﬁ%“n %»SH,SUI{*{LW%)}%% l(J-[at ed in a
manner sui t alabeaf opeadiphphst h‘q:tmﬁmi oith isutbjdaeinud ntanpedit bhéneafinale. g., may
be fornul ated .as phar maceuti cal conpositions. Conpositions of the invention
may corrprl sEBHESr nore phat maceut i cal | y-acceptabl e carrier, excipient or

di | uen used, herein, rnapeut[eall :accept abl e cartier i ncl udes any
and al {3 01881 vent s‘(““'& ‘éb‘eir"é “WEH’F‘&"" “‘(f’é‘aﬁ %ﬁﬂ%&tﬁéﬁ*&?‘“%& "&nti f ungal
agents, i soffRim.888 A0 &;@&wuuel%m}\@@-@qemns wro@fidladdiiodsédkgndahat are

physi ol ogically conpatible_ In one enbodi ment, the carrier is suitable for
par ent er al . coxgRras Witk arnvghalincairemd i @Fmﬂfm}{‘b@‘smh%alﬁl‘é itisfyepps adm ni stration
I ntO the ceqtlial,Retyay SRHRI08 L i Wrod ) L AEE LR Al :

At ernat i vel e B PR o ncous,

i ntraperi toﬁ:emedammlamfraammmswk amrca@nﬂ:@nbtT‘i‘an:rs.mut\hmxamh@mﬁilemnemb@d| ment, the
b REN TR B e R e R TSI bl
powder s f orighe/erdraporaracussfybafiataee of sterile injectable solutions
or dispersion. The use of such nedia and agents for pharnaceutically active
subst afm@s] i s WehlseleR@nNod dhahdte ndilik erdskeaRituen &odsddnsasd amsgeORVent | onal

nmedi a or agent*l S i ncongﬁ)atl ble with the fusjon protel ns of‘C t he i nventi on,
use. t her eofeRiFFCHRE PRAMHEEAICERITEGHBAN Y DHEBE PASE S4RgTF 6n i s

cont enpl at edy,, 3§bﬂ?@l&lﬁ@€ﬁlﬁ(ﬁ)¥0@@ﬂn\{@iu§@ﬁp&k§k@% SRGval 5Awbe: hpgRuporated into
the conposi trons. [0079]Suitable 'carriers are typically nontoxic to

reci pi ent s aetecheitydedyesidndstonveiiral PO ngntpico peapaey ditarityl, the
preparation fah G o 01 4 1wl B s AMER L 00, ils

conbi ni ng tﬁgfk %%g@qﬁg mﬁ% %‘?pﬁg\%%utrllvggﬁdgg&ﬁ u Sbcl) ne grﬁ]?r'brr%ﬁ% buffers,
ant i oxi dant sits tigHRASE algctmmbipmaﬁxi:d 1lewmh?mde@(}h@f'ﬂwadgh!tluédhess t han about
10 resi dues) Fﬁ é eptl des, proteins, am no acids, carbohydrates including
gl ucose, trdBPHSYES sucrose or dextrins d| ct atl ng agents such as EDTA,

al ut at mfggﬁ] and Ptt herTP st abi |)I %rle P‘ﬂ exel ptint Neutral b buf fered saline
or sal €% xed W't é’d?f%‘ﬁ&é' ey W]%ﬁ FH A 1&‘?’5‘ BB?éWﬁ*\"ér‘ appropriate
di luents. Thistological arthwitis score (Figure 17) reflected the findings of the individual

pathology parameters. Significant differences between the control {saline) treated

animals and mice treated with the RAGE-Ig fusion protein at 100 wyimt (p<0.02)

were observed, and the overall score in mice treated at 1) ug/m] just achieved

significance (p=0.05), while no significant reductions in the overall disease scores

were observed using the RAGE-Ig fsion protetn at 300 ya/ml.

[0169] The Toluidine Blue stained sections were examined to determine whether the
RAGE-Ig fusion protein inflnenced the loss of matrix proteing from the arthritie joint,

The data (shown in Figures 18 and 19) suggest that the RACGE-Ig fusion protein did
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THERAPEUTI C ADM NI STRATI ON OF FUSI ON PROTEI NS OF THE | NVENTI ON [ 00803The
present invention contenplates the adm nistration of the fusion proteins of
t he i nventyw@RodgAsishe form of a pharmaceutical conpositipefusssphdedisng t he
fusion protein of the invention and a phari nacenti cal l yaccept abl e &Them or
carrier to a subje | cul ar.l i.n _need ther eof
Thepr esent 3?"?1\9% lﬂf‘f Pa‘t‘*g‘?r’lb‘rﬂbét‘ba@&“g@t‘f‘foa‘“ 2t xt“F@&tﬁraﬁfl W5EH di sease
with such qpapOsid:emsio | t{_@@&t&l Typé E@S kynwroretdigdshbls Ry tdvent i on wil |
conpri se adm ni sterin phar maceutj cal conposition co [i.si nﬂ

phar maceut | CHIHEP BHTiS tht‘\r‘@ SrBS AP ettagenshse R B Srbgee fifbent i on. The
phar rraceutl&@hhm &ifRed L¥acd K%@“im%@i@éﬁ&/ﬁéh \E‘ﬁb( HERAG ﬁ%%b@ﬂ thr.ﬁl dactors
Such as the di Sease state, age, sex, and ht of the [0

phar maceut |@§Ittéwa1f‘écmwe lmuwo@)fmamtsm Uprrosteix ﬂ?*«ﬁf»ﬂt‘ﬁ@ i nvent| on may
pe from abithidRioh U REBLE L, GLhOY 0L 18h (3 ect 1o aboul 500

ng fusion prote nel g t subj rom about 10 pa fu3| on
pr ot einli. kg body ) bi. ect ahout, ej n/ "
Body vl i ot Stuta%ﬂ?wa? ‘?ﬁ‘ﬁ%l‘ R B

wei ght of sufepBaden tnmtab@tnthrﬁ&&v ithuye RusHo N m&mttgtméztthaslngutbmcby ettettght of
subj ect, or_ from about 1 fusi protein / body wei g subj ect
to about 50B® F§ICHRS BA SHY %?{rfi“' %‘k‘ﬁ"b B/ i ‘WQB‘F“@%}B g“‘b?‘-‘v{‘ PFbm about
10 ny fusi QBde@é*%’txﬂh|§15ﬂ§ﬁi£ﬁk@)ﬁiﬂ¥ﬁtt9®wt@{fu@Umﬁﬁﬁizﬂ Qw@ﬁ@'&l&xc&g%timdf usi on
protein’ 1. kg body we i ght.of sUbject, or from about 100 f usi on
proteinil KEhba@ychet Grovesl sabplory wmicapsied 50 Raurnki BASElsdeien 1 kg
body wel ghty,oinSHRbeRLm Abnibl A0 Attherd Qfb:AE ALSLAN-BIGLERALL ko body

wei ght of s%ﬁ }é](?t BHE}OU o “ 5 1y ?gsﬁgn )ﬁr ot e‘i n ?; ‘gf)of;@v\el ght of

subj ect, omsfmmmrataom 10k ortrg:ifduaimnmlatsémﬂﬁItzskgdttro:dyiumwgch ofcmlibj ect to

about 25 fusion.n <! blect, Qrfhomabout 5 ng
fusi on prg?giph T‘J’Rb E‘{(}&ﬁmﬁ-t ?méﬁ}b {’m?ﬂf’%waﬂﬁ‘()“ %gi’%’hf’f?f& g]ﬁ pr ot ei n/
1 kg body viicghic cﬁﬁ;r&tdaimﬁmlnnmwfdzmtuata@l,&s fusmeel ushaR: Reeidibni | kg body

wei ght of subj ect to abo % 5| ongtg(;olael nf 1 bod ht of

subj ect. O PEIEBBUES1 ’*Hgt"‘F"lEfél S %ht@tj‘“%*&‘y’%éﬁéhtl“at "&{bhj ect to
about 25 rmhof F]%k&[ld%%ﬁhﬂfe dtgtlegttmeym%mgm ﬂi‘mﬁlﬂm he &aabtm?ﬂtaabout 100
pg fusion protein/l body wei ght of subject to a out % fusi on

prot ei n% 1 KPPIEENe rwenvgm todhis daye) cetcwc@radﬁmm:&r@m&hqalt utw daitises geot ei nl |
kg body weight. .of flsi¢ otgll y wei ght
of subject, QO}E’“’ rjgﬁ:{gﬁ@ﬂ%& g&gﬂ%y%u‘ﬁp‘gﬁgi—lpr@t g?‘r\tq g E&H&mmﬁ'bﬁq

subject to b BAGTLR: !ruaxgnfnuSmmrptt‘mtemmhn1axtégztb®diiyctvxel ght of Subj ect, or
front about 5 rag fusion proteinll kg body weight of subject to about 10 ny
f usi onfOp¥ it ei n/ \Ehik@thbmme gtstbeotf deaijuddh detoll, dndowrablotne? ibspeg fifs usi on

/ ht . of _Subj b
Pody wei ghtBPeati ShPo o elepet o Ao s Rel e B wRlh frbe

effective anmis : 1ﬁki mdtmsmm i BE glade @ttlct;henhmaa;tafmtg ey tespkkithuig f usi on
proteinil kg bodg wei giht of subj ect fusion protehill kg body weight of
subj ect, 2 Y begpHRsRe: éfdﬁbt» £ "Btﬁ‘b{%}‘*ﬁé"‘ﬁﬁﬁ B pragfbied sdthisthEgedgsi on
proteini | kg RO%LH&HQQEHLQ]C \ﬁ%mﬁﬁtzud f}uma&mHettupt;@t;ﬁ,u%t t@bbody wei ght o
stlbject, 5ngI|tS|on proteiti kg, body weight of subject, 6 ng fusion
protei n/ 1 Kgiehogy tonbe ghne off e'ﬁ@bp‘eféth mfli‘«tdttgi mldé:peinvnpmtwmmmﬂlkfgm&ody wei ght
of subject,, (o} ] o) I of o9 ect, 9 nig fusion
pr ot ei ni | ka lbpmg'lﬁt:éldﬁﬂ?ﬂ l‘? b¢ !nB %0{%9'“ 'Jqqéby\& gmm‘él%e%ﬁg%el ni | kg body

wei ght of subject. [0084] A unit dosage :formrefers to physically discrete
units suited as unitary dosages
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tbr the mammal i an subjects to be. treated; each unit, containing a
predeterm ned quantity O the fusion protein, of the invention calcul ated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. A unit dosage formof a fusion protein of the
i nvention may be from about 1ng to about 1000 ng,. from about 25 ng to
about 1000 ny, from about 50 ng to about 1000 ngy; from about 100 ny to
about WMAOisichgmed fsom about 250 ng to about 1000 ng, from about 500 ng to
about 1000 ng, from about 1.00 ng to about 500 ny, (loin about 200 ny to
about 500 ngy, from about 300 to about 500 ng, or from about 400 ng to about
500 nmg. A unit dose of a fusion protein of the invention may be. about 100
mg, 200. ng, Aﬁ%ldtﬁgﬁlé'loﬂﬁﬂ)te’lﬁgomﬁ%gm led8OéheriplypeptideAdnmipeising\WO
2008/ 1 378PCT/ us2008/ 066956 [0 é:orrpoa tions of the invention may
conpr i $d af¥aBHNGAH AREICH AL Iepi 7p AVETIRR) {0 amammagdiprecerton PhIvARGdt 0. 1 wt %
to abob‘lérc%ﬁ)n%d pFJdGEF(Rpx %aﬂd Uﬁl&fhgg ﬁgﬁutthe F8st Whntfo 4ciP @QIQE’E bik oft % t O
about 1 from about Ww%to a out 14 from about oto about 12
W % fbmdmabdh%GEhgaw:%do about 10 wt % front about 0.1 wt%to about 8
w% f mabotO O/toa t abo %toabtAWt%
from a{b se(‘d)n awer% z} elﬁce gpllé! s% 5‘%’}} &’ltlc %Eln m%nh ci%tu nnmtun(lg é&q)%n from
about gmmg@ﬁt@oﬁbﬁtﬁra&r@nm%lﬁebgm about 0.1 vvt%to about 0.8 wt % 1from
about 0,1 wt%to ab ut. 0,7 wt% from about qu wt % t o, about 0.6 % from
about 0.1 wihereip the Brshginp agidseqpenge JrpmsE iRasiene maR g elabyue a0vid we o6 |
from ag?gm%g.h%%{obtﬂl Rhai®-ardWM % or from about 0.1 wt%to about 0 2 Wt %
of the total welght he conposition. [0086] Phar maceutical conpositions
of the i nvewhérein theafrstanipeiacid sequencd comprises arsinp acigs bHé4 pSSER IPAiGavent i on
at a level of fromabout 1 Wl %to about 20 wt% from about 1 w%to about
18 Wi % fromabout 1 wt%to about 1:6 wt% fromabout 1 wt%to about 14
w% fromabout 1 wt%to about 12 wt% fromabout 1 wt%to about 10 wt %
fromabout 1 wt%to about 9 wt% fromabout 1 wt%to about 8 wt% from
about 1 wt%to about 7 wt% fromabout 1 wt%to about 6 wt% from about 1
w%to about 5 wt% fromabout | wt%to about 4 w% fromthout 1 wt%to
about 3 W% or fromabout 1 wt%to about 2 wt% of the total weight of the
conposi tion. Pharmaceutical conpositions of the invention may conprise one
O nore fusion proteins of the invention at a |l evel of about 0.1 wt% about
0.2 wt% about 03 wm% about 0.4 wt %about 0.5 wt % about 0.6 wt% about
0:7 wt% about 0,8 W% about 0.9 wt% about 1 wm% about 2 wt% about 3
w % about 4 wt% about 5 wt%, about 6 wt% about.? W% about 8 wt% or
about 9 wt % based on the total weight of the conposition. [0087] Dosage
regi mnens nmay be adjusted to .provide the optimumtherapeutic response. For
exanpl e, a single bolus may be adm ni stered, several divided doses nay be
adm ni stered over time or (he dose may be proportionally reduced or
i ncreased as indicated by the exigencies of the therapeutic situation. It
is especially advantageous to formul ate pareneral conpositions in dosage
unit fimm for ease of admnistration and uniformty of dosage. Conpositions
of the invention may be fornul ated and adm ni stered by intravenous,
i ntranuscul ar, or subcutaneous injection. in some enbodi nents,
conpositions of the invention may be adm ni stered subcut aneously or
i ntranuscul arly.

U
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[0088] I n sone enbodi nents a dosage regi nen nmay entai
doses, far exanple, adm nistering a weekly dose. Treatnent regi nens My
entail a weekly dose for one period of tine (for exanple, for four weeks)
foll owed by a | ess frequent "maintenance" dosage reginien (for exanple,:
One nmonthly or once binonthly. Dosage regi nens may be adjusted to achieve
the desired therapeutic outagsws..:EB@89] Met hods of fhe invention include
met hods fgr suppressing: AGE-dependeui inflammtory tesponses in humans
conpri si%%r'\’acfﬁi‘%ims'fa'e%i’?aﬁﬁagﬁﬁt‘é%fsecti ve amount of a pharnaceuti cal

conposi tiléh FeRpFVSIONFROTEENDr nore thsion protein of .the invention.

[ 0090] Met ©ipds 405 b1 lgvention incl ude met hods of inhibiting AGE-nedi ated
bi ol ogical activity conprising adm ni stering a pharnaceutical conposition
conpr i sith>o Qgﬁﬁg%mre fusion -pail:elmof the invention. As discussed
above, AGE has been inplicated in a variety of diseases or conditions such
as aut oiMifPméldi seaSes. Aut oi nmune di sorders di seases or Conditions that
may be kimat edvengfehi@ret e, det ected, di agnosed, prognosed or nonitored
usi ng thgLU%ﬁO” protein O the invention include but arc not limted to
der mat i 455, Ghoarer ni onephritis, multiple sclerosis,:uveitis ophthal m a,
ant oi mmstig>p@Naonary i nfl ammation, insulin dependent di abetes nellitus,

aut oi nuif >iﬁ?whﬁﬁﬁ¥@?y eye, systenic |npus erythematosus, insulin

resi stare®; itheumatoid arthritis, diabetic retinopathy, and scleroderina,

[ 0091] OFFREFA9FS FPUBP LT HAP IR INE It PEH e bF 28 T RT L 9490 i t h ®® he met hods of |
t he i nverdshiortirayadietehayacdedtezeddgener edokyctasa ptpbabgg any di sorder in
which a ] | i el d, expr i of r-of one or
Tor o RACET ok echEca UL SRR R S R ES e RcE Tueg o o e
synpt onks9ragethe tetqrAfGrataseRagrodanEcr I Peeiptiprten tefscrwase 240 RAGE functi on.
For examplg@etcBACE Gt RPrdtadhoa cHReiQaeRERY1AdilRichs at izph of an agent

t hat disrugts the interaction between RAGE and a RAGE Ilgaqﬁ 0092] The

i ncr eas 8T EIBFLE813GASBF RATE T HSTELTG B WOTH SHIETRIE® patid ogi cal

st at es, cswgrags cajzabetur agavaseyl Gpatchyca fmmptdotpatinraaraes i nogat hy,

neur opakaeRRd opddetiodl Rokdens. cdacball AgelehebeRk et sogse and

adm ni stering repeat

i mune/ i anmatory réactions o , o
gggaagccocc tggrgecgaz tgagaaggga gtatcigtga agyaacagac caggagacac 540
cctgagdcay ggetcttcac actgeagtcg gagetaatgg tgaccceage ceggggagga 600
gatccecgte. ccaccttcte ctgtagctic agcoccagger ttocecgaca cegggeettg 660
cgcacagecc ccatccagoe cogtytctyg gagcctgroc ctctggagga ggtccaatty 720
gtggtggage cagaaggigg agcagtaget cctggtggea ccgtaaccct gacctgtgaa 780
gtccctgece ageecctolce tcaaarccac tggatgaagg .atggtytgeo ctrgccoctt 840
€cceccagee crgtgetgat ccrecctyag atagggectc .agyaccaygg aacctacage 900
tgtgtggcea. cccattocag ccacggycce caggaaagec grgetgtcag catcagcatc 960
atcyaaccag gcgagudggg grcaactgca ggcictgtgg gaggatcago gergggaact 1020
ctagCcctyg cegotticac caagggecea tocgtettee -coctggegee ctgctccagg 1480
agracctccyg &gagcacagc cgecctggoc Tycctggtca aggactactt ccccgaaceg 1140
gtgacggtgt cgtyggaactc aggegocctyg accageggeg tgcacacctt cccggotgte 1200
ctacagtcct‘caggactcta.ctccctcagc agegtyggtga cegtgoocete cageagetty 1260
ggcacgaaga cctacacctg caacgtagat cacaagecca gcaacaccaa ggtggacaag 1320
agagttgagt ccaaatatag tcccccatge ccatcatgec cagcacctga grtccrgggg 1380
ggaccatcag totioctgtt ccoeccaaaa cccaaggaca chorcatgat chteccoggace 1440
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vessel walls. RAGE |igands are produced in tissue affected with many

i nflammatory disorders, including arthritis (such as rheumatoid arthritis).
Depositions of antylaid in tissues cause a variety of toxic effects on
cells and are characteristic of diseases termed anyl oi doses. RAGE binds to
bet a-sheet fibrillar material, such as that found in anyloi d-beta peptide,

Abet a, aw;baafc:sQg%@@ylg@t&aég@n&c@iggw sekégaest @&@Et&l&s RAGE i s al so
expressed at increased levels in tissues having a st 8tures
e Phcsaite palath

Accor di ngT I RAGESI a9 AGF BT ISP 61 4GP ‘anyl oi d

i nt er ackhagcacgt Bhangtut tregsaesarct adept agkdcdatchae c st gewsadgeadi 1Ot 0 neur onal
degener ald Q04 E f o JRAGE Y ng..A ul aighy those of the
Sl O cal gdrga%jlcl %Q%ééﬂyacrﬁo%tg%iag 141K @S%Tf?aega argéegalpt)foduéed in inflamed
t i ssuesICCPRRISCHBIWTGHCE cfﬁgiigég‘icﬁu‘@gﬁf@tt#af FrHCEe 59 FI9ATat A, such as that

seen i nqﬁmm&sagia@\.&g{:|cﬁ@¢l®b§tﬁa€gﬁhﬁbtﬁe1ﬁbﬁittwg@:cﬁg&@at n swpsis) and for
chroni ca{_ % 0{3 rthritis,

ul cerati veqc%,goF? ?tsggg gﬁ?lca%?ﬁ?carg ccﬁ%v@efcadacsté%% S c‘fcé'cuéar di ovascul ar

di seasestgcamacp&ﬁaaicemarcrtycttcm)‘setaaﬁqcsgmgtiapmfatt paRgeareber 01928 pl aques, are
al so t houahlgabd g&?a‘é@rri\t %uéh%é‘é&lg?’dgatg@&ﬂgaf&&%&ﬁ% EQRPRREAT . 1080ch di seases

i ncl ude occlusive, onbotic and enbolic di seases, such as anglna fragile
pl aque AF%BYEET géﬁﬁ“éﬁf)é’l’:f?tgftgPdWétgar espectively. Tunor cef®® also evince
an increased expr ession of a RAGE particul arly anphoterin, indicating

that Cafgdisiare also a RAGE-related disorder. Furthernore, the oxidative
ef f ect s <zmsl @tﬁ"]er aspects of Chronic inflammation may have a contributory
ef fect rOSEhEer3F® of certain tunors. [0094] AGE are atherapeutic target
fa rheuazipoi d art hrl t| s and ot her infl ammat ory di seases, [00951Accordingly,
t he RAGE—re at t b h an inventive

conposi £7'of cfﬂ'd d] c]d%a ﬁc‘)fmfdg’ %ﬁeLeﬁa\% oﬁrﬁ"nme ‘di'sor ders di scussed
above: anyl oi doses (Suth as Al zheimer's disease), Crolua's diseaSe, acute

i nfl ammgi pEy, H.SaSEs &13 ISR &%, S§PSISInr SROEY: k1§ grusepti ¢ shock,
henor r hagi ¢ 'shockd, cardi ovascutar di seases (ei0g., atherosclerosis, stroke,
fragi |l e plaque disorder, angina and restenosis), d| abetes (and particularly
cardi ovas:cuéLaVﬂdL&ea&es;«sl s divablet es)ys genpbi matdtonsrgof di abet es,

prion-rel at ed*di sorders, cant®rs, vaseuliti® and other vasculitis syndrones

such as necrodzing vastailitides, nephropathdes, retinopathies, and
net t r(njé$q1§$951rp LYS ieu Ash Thr Gly arg Thr Gl 253 Trp- Lys val Leu

ser Pre Gln 61y Gly Giy Pro Trp Asp Ser val Ala Arg val Leu Pro
65 70 75 80

Ast Gly Ser Leu Phe Leu Pro. Al val Gly ITé 6ln asp Glu Gly Ile
85 90 95

phe Arg Cys GIn Ala Met Asn Arg Asn Gly Lys Glu Thr Lys Ser Asp
100, - 105 110

Tyr arg val Arg val Tyr 6In Ile Pro Gly Lys Pro Glu Ile val asp
115 : 120 125 '

ser- ATa Ser 6lu Leu Thr Ala 6ly val pro Asn Lys val Gfy Thr cys
130 135 140 :

val ser Glu Gly $2r Tyr Pro Ala Gly Thr Leu Ser Trp His Leu asp
145 150 155 180

Gly Lys Pro Leu val Pro Asn Glu Lys Gly va1‘Ser val Lys 6lu Gin
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WO 2008/ 157378PCT/ US2008/ 066956 [ 0096] The fol |l ow ng exanpl es are provided
for illustrative purposes only, and are in no way intended to limt the
scope of the present invention. EXAMPLES [0097]in the M ow ng exanpl es,
experinments in mce were pertbrmed with a. fusion protein conprising
extracel |l tdar domai ns of nouse RAGE (anai nO acid residues 1- 342) fused to
the hinge, 0112 andiésl: 13 donmai ns p;fo t he nouse Iti;(5324 heavy chain PC

regi on. The construct was expressed in CEO cells using the GPExm

expr essin A%y &iLMs Jlbeeﬁﬁqmeagel.&,f pile B TASE nRAGE ReGyence used is provided
in the I b:fl'owingdable. [0098] Tble 9 (SEQ I Odal " 1) "Sequence of nouse
RAGE 1WP) GTAARAW W CVLS EVOGP K Vairi LS FfranTaR SE EPEGE VA PG

ATl | | ?Shdy, Qﬁ%gl\ﬂb] &EDMGRE%SH;:I firo ME'\H?-‘._O'\]%B'E%V $2rVAR | LPN ELTASV PN KV

ser phe ser pro Gly teéu Pro Arg ris Arg-Ala Leu Arg Thr Ald Pro
210 215 220

Ile GIn Pro Arg val Trp G6lu Pro val ero Leu Gie G6lu Val Gln .Ley
225 230 235 240

val val 6lu pro ¢lu Gly Gly Ala val Ala Pro. Gly 61y Thr val Thr
245 ' 250 . 255

teu Thr Cys ¢lu val pPro Ala-Gln. Prg ser Pro GIn Tle tis Trp Met
© 260 265 270

LYS Asp Gly vdal Pro Leu Pro Leu Pro Pro Sér Prg-val Léu Ile teu
275 280. 285

Pro Glu Tle Gly Bro Gla Asp 6ln Gly Thr Tyr Ser Cys val Ala Thr
280 o 295 : 300

His. Ser. Ser His -Gly Pro Gln Glu: Ser Arg Ala- Val ser Ile seér Ile
305 T T 310 7 215 320

Ile Glu Pro Gly Giu Giu gly Pro Thr Ala Gly ser val Gly Gly ser
325 330 33

Gly feu Gly Thi- Leu Ala Leu Ala Ala Ser Thr Lys Gly pro Ser- val
340’ 345 ' 350

Phé. Pro L&l Ala Pro Cys Ser Arg Se¥ Thr Ser G¢Tu Ser Thr Ata ala
T 355 ' 360 365

Leu Gly Cys Leu val Lys ‘Asp Tyr Phe Pro Glu Pro val Thr val ser
370 375 380

Tip. Asn Ser Gly Ata Leu Thr Ser Gly val His Thr Phe Pro Ala val
885 -390 385 400

teu 6ln Ser Ser Gly Leu Tyr Ser Leu Ser ser val val Thr val Pro
405 410 415

ser Ser Ser Leu Gly The Lys Thr Tvr Thr Cys Asn val Asp His Lvs:
420 425 430

Pro Ser asn Thr Lys val asp Lys Arg val Glu Ser Lys Tyr Gly ero
435 449 445
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T.:71 |

PT (NOT GIVTIECA S S PPVS I RVTE PPIC "

KDVI JM VSALPI QHQT)

PSCONT

TAR T GS ELL PATG ATC: S ' 1P HPTI FSCSFEL AQPPPGVI TW TEDEGPAE. GS ||

LSPI Al TCV WNSGKEFECI C 'n./EWN i Nali TTICSFS GP. P LNLS CKG VDEGTFRCRA
ACEMBW | LDC GLPR RR PI NT KDOAPI ,
Ef fi ckTELNYK P. T. PCK

Pro Cys
450

Phe: Leu
465:

Pro Glu

val Gln

Thr Lys’

‘val Leu

Pro Ser Cys

Phe

Val

Phe

Pre

515

Thr

530

Cys LyS
Ser Lys

Pro Ser

VAl Lys G

Gly Glo

610

Asp Gly
625

TFp Gi#

His Asn

<210>
<211l>
<212>
<213~

<400>

val

Ser

Glu-

His

3
2037
DNA
Homo

3

Pré pro

Thr' Cys

485.

Asn Trp
500

Arg Glu

val Leu

ser Asn

.- Phe Tyr

clit Asn
Phe Phe
Gly Asn

645

.Tyr Thr
a60.

sapiens

Pro
LyS
470G
val

Tyr

Glu

Met

Pro

Ash

‘Lew:

630

va]

61

Ala.

455

Pro;

‘val

val

Gln

Gln
53%

Gly

T Pro.

“Fhr

5af-

Tyr

Phe

Lys

Pro

Lys

val’

Asp
Phe
520

Asp

Arg

Lys

" LYS

ser

Ser

Ser

Glu

Asp

ASp

305

ASNH

.T;;r: p

Pro

Gy

Asn
585

Ile

Thr

Arg

cys

Ley

665

phe Lau

“rhr Ley

475

‘val ser

490

val Glu

Sér Thr

Ley Asn G

ser Ser
555

Pro GIn
570

Gin val

Ala val

Thr Pra

Leu Fhr'
635

sar val
650

Ser Leu

atggeageeg gaacagcagt tggdgectgg grgotggrec

gtaggtgete aaaacatcac ageccggatt ggegagecac

geecccaaga aacracocca geggetgyaa tggaaactga
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Gly

Met

Gr

va'l

val

‘Ser

Gl

Pra

620

val

Met-

Ser

tcagtotgty gggggeagta
tggtycrgaa grgradgygg
acacaggecg gacagaaged

Gly

1le

Fai

His-

Ar

' Lys,

Glu,

Fyr

Leu

Trp

vai

ASD. .

His

Pro

Ser

Asp.

Asn
510

“vat
52%

Glu
Lys
Thr
Thr
590

Glu

Leu

ser

Arg

Pro

495

Ala.

vl

Tyr

Thr

Lew

575

Cys.

Ser

ASp

ser

val

Thr

480

Glu

Lys

ser

Lys

Ile
560

Fro

Leu

Asn

ser

Arg

Leu

60

120
180

FLAP VOEI SGLCMJA WDVSEDDPD VNNI CYL PA P



.. PKI CPPQQLE TI CRRGEEVKS | CLLI Pricll C ET APIQ LIWR EP STAILLI..PC
LAKDI SI 11 CAL VQ 1; SWF: 174NY ERT SKPKGS Tl TEW.DS. DC-1 'WKS I NTG arr
'Al < EETRR P OPPEG QT: IN |'i rDECr1 TSC PCKC PAP EVRTACYPVI I |
VRAPO v-r11,1? SYFITY SKLR where RAGE signal peptide = plain underline.
RAGE eXtracel Mar domain no underline, Muse | g&a. hinge region double
underline, Muse :1202a CH2 regi on dash underline. and Muse |Ig&a C113
regi on =tgg@gbidevtquadeedal dgaeqoabucAMRItbydacd G0ORGYdES agtccoiccRAGE24ohsi on proteins

of the 'a@yﬁ;m‘zlrgrkcgpccg e&gc?&‘&gé“) Cla{ccaggagguggggggt%p ectCQGQ gccra!lgm CSEOO

NYR P

gcaatgaaca ggaatggaaa ggagaccaag tccaactacc gagtccgtgt ctaccagatt 360
cctgggaage <agaaatigrt agatuctgec tctgaactca ‘cyggetggtgt rcccaataag 420
gtggggacat grgrgrciata gggaagetat citgeaggyr ctottadgery gedctrggat 480
gggaagccee tggtgccgad tgagaaghga gratctgtgd aggaacagac cafgagacac 540
cctgagacag ggctctidac dctgcagteg gagcraatgg tgaccccage. ¢eggugagga 600
gatcceegto ccaccrtcie crptagcettc ageccaggee tirccccgaca ccgggecttg 660
cgcacageee cearccagee ccgrgtcrygg gagegctgtge ctctggagga‘ggtccaartg 720
gtggtggagc cagaaggtgg agcagraget cctggtggaa ccgfaacccv'gacctgtgaa 780
gtceeotglcd agecctctce Tcaaatccac tygatgaagg atggtgtgec ctigocoott 840
ccececagec ctgtgctgat cectecctgay atagygoecte aggaccaggy aacctacagce 9090
tgrgrugcca cccattccag ccacgggecce céggaaagcc gtgctgtcag carcageatc 960
atcgaaccag gcgaggaggy gocaactgea ggctctgtgg gaggatcagg getgggaact 1020
ctagcectgy ccggtagedg ctccggaagt gaggettoca ccaagggeec atocgrctte 1080
cceectggeye cotgetccag gageaectic gagagcacag cegetltgug crgectgyte 1340
asggactact tecccgadcc ggrgacggty tcgtggaact caggegccct gaccagegge 1200
gtgcacacet tcecggcrgt cctacagtco tcaggadtct actcuctcag -cagegrggts 1260
accgtgecct coageagetht gggecacgaag acctacacct gcaacgtaga tcacaagéce 1320
agcaacacca aggtggacaa gagagttgag tccaaatatg gteccccaty cccatcarge 1380
ccageacctg agttcctggg gggdccatca ‘gtettccegt tececccaad accciaggac 1449
acrétcatga tcrcccggac toctdaggte -acgtgogtgg tggrggdcgt gagocaggaa 1500
gaccccgagg tccagttéaa ctggtacgtg gatggcgigg aggtgcataa tgccaagaca 1560
aagccgcygy aggageagtt caacagedcy taccgtgtog tcagegtoct caccgrectg 16820
caccaggact .ggctgaacgg caaggagtac aagtgcaagg tctccaacaa aggectcccg 1680
tecicrateg ‘agaaaaccat ¢toccaaagec aaagggeage cccgagageo acaggtgrac 1740
accctgocce catcoccagga ggagatgace aagaaccagg tdagoctfac ctgcerggre 1800
araggefrct accecagega. catiucegtg \gagtgggaga gcaatgggca gocggagaac 1860
zactaczaga ccacgectce ¢gtgctggac tccgacgygcr cottcrtcct ctacagcagg 1920
ctaaccytgg acaagagcag. gtggcaggag gggaatgrct tcteatgctc .cgrgatgcat 1980
gaggetorge acadccacta cacacagaag agoctctece tgtcictegg gaaatga 2037
<210~ 4

<21i> 678

<212> PRT

<213> Homo sapiens
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[ 00100] Streptozotocin i nduced diabetes in mce is an art recogni zed nodel
for diabetes induced retinal changes (see Cbrosova 10, Drel VR, Kumagai AK,
Szabo C. Pacher P, Stevens M. Early diabetes-induced bi ochem cal changes
in the retina: annparison of rat and nouse nodels. Di abool ogia. 2006 Cct:
49(10):2525-33.) [0100] The present experinment involved 5 treatnent groups
cont ai ni &@e-154. C57B126 m ce per group: ) non-diabetic control; 2) diabetic
control containing mce_treated with streptozotocin at 45: rrg/kg on 5
consecuti Ve ady8 BEfSF 1T 8 SiUdY> Jpares LF'b"?hél‘Eitée'dF%‘bet es; 3):
streptozotocin treated mce that also received 10 pg/ day nRAGE— | g&af c
injecte i 0 b ted mce that also
recei vegrr m{?ﬂ%qaenﬁA@? A\'\%g égg |I?1$ gﬁféggﬁg Q&Lpﬁrf gﬁh ons/ week; and 5)
streptozotocin treated mice that also received 300 rig/day inRAGE: | g&RaFt

i nj ect edrbRey Ial Nee@6li QOshVERKy ATOPRLL RAIL)NE-d BR GiidYy the:nice were
assessed for Bddy weight, bl é8d gl ucose, nlyzohenog| ob| n (01-1b),

album nuria, and tactile sensitivity as neasure of sensory nerve function.
The mi cdewsile Tsadys fieeadn abr the Aendhofit ke strudysamal aesessed ter retinal
vascul ar pérorreabl lity usi r'l@ a fluorescenf?® probe, . 'eukocyt e adherence to
retinal capillaries, and NE-KB-regul ated protein expression (COX-2, |CAM

[ 01021Re§UIFTS GFF &Mﬂo@gwwm)ﬁ@o Seuyy [‘8116'31 YHel®f £&tts of RAGE-1g fusion
protein on the devel oprrent of di abetes- induced alterations in. retinal
physi ol 6 e. ugdi ed. The: thsion

pr ot ei n%\%ggqﬁg%pﬁ%gt%g%e i Pr ngg%?%{ ni}ﬁn};ﬁ ay é gi)ﬂ‘ gir %ent concentrations
(10 pg. 1000g, and 3.00 t| g) three tines per week. No adverse effects of
any dosenefarslicg con AbP G- \A@« aht agRiny 0fs euerid Lyheal 4y of the diabetic nmice
was seen. Nonfastlé@. bl ood. gl udédse |evels were10155 *24 mg/di (i neantSD),
358 38, 417 *36, 376 *36, and 370 *55 in the 'Non-di abetic control D abetic
cont r oLByabes ivel 2Oy ¢gl RACENG1Tdigrorlyprpt efanglDrebedli 6spl00 on RAGE- | g fusion
protein, and Bidbetic 300 Ji gB¥A(3E4g fusi onidrotein groups, respectively.

ser ala Sgy ¢lu Leu Thr ala Gly val Pro Asn Lys- val Gly Thr Cys
130 135 140

val ser 6lu: 61y Ser Tyr Pro Ala Gly Thr Leu Ser Trp His Leu Asp
145 150 1535 160

Gly Lys Pro teu val Pro Asn GTu Lys Gly val Ser val tys Glu Gln
165 170 173

Thr Arg Arg His. Pro Glu Thr Gly teu fhe Thr teud. Gln 'Ser Glu Leu
7 180 185 190

Met val Thr Pro Ala Arg Gly Gly Asp Pro Arg Pro Thr Phe Seér Cys
195 T 7200 205 '

Ser Phe Sef Pro Gly Leu Pro Arg His Arg Ala Leu Arg Thr Ala Pro
210 215 ' 220

Ile GIn Pro Arg val Trp Glu pPro: Val Pro Leu Glu Glu val Gln Leu
225 230 235 2490

val val Glu Pro Glu Gly Gly Ala val ala Pro Giv Gly Thr val Thi
245 o 250 255

Leu Thr:Cys Giu val Pro Ala Glin Pro Ser Pro Gln Tle Mis Trp Met
260 265 270
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[0104] Paraneters related, to retinonathy nmeasured in the Short-term studies
were (1) lenkostasis, (2) perneability of endogenous al bumin from retinal
vessels, (3) nitration of retinal:proteins:, and (4) expression of retinal

| CAM and COX-2, [010511. LeakGOstasis. [01.061Method' s: At2 nonths of

di abet es, bl ood was renoved fromthe vaseul ature of anesthetized ani mals by
conplete perfusion with PBS via a heart catheter. Animals then were

peri esedywidsh oy wer escebn-reoupl ede EomsemamabainLdy kbetén (20 orzinl in PBS;
Vect or Laborat’tfies, Burli ng&E%. CA) as desé$¥ bed previously (see Iloussen
et al.. FASEB J. 2004 Sep; 18(12):1450-2). Flat-nounted retinas were inaged
via flud¥esgeice Sny Crostugge cand'y AET mimbey 6t Viletilkotyt es adherent to the
vascul ar wall was counted.”]10107] Resultsi A significant: increase in

| eukost gsi s dempnstrated in _mce that -had. .peen djabetic fer 2 nonths
conpar e%%ﬁ gs'ef' e %6%%?’&:‘;"'”16& G?‘I‘DSQ r?)é% V?_]eg r'o%fea ?rsgif‘was not inhibited in
any of the groups treated with the RAGE-1g fusion protein (see Figure 1).
[0108] Z,ﬂé/%ﬁ&W@rcsz%ﬁx.ﬂ%@@'ch'} Yo FRLQY MBI Badea My 3%%1 hs of diabetes, eyes
were eryosectioned @40 gn), fixed B¥ nmethanol for33kEO min, and washed 4x in
PBS. Each section was incubated in sheep anti-nouse swam al bum n (Abeam
Canbr i dgay MRy -cAB8B Qeu 212000 ath. It sen§1yf esr R1vhse. cAf ARy washi ng, sections
were incubated i A*¥TIC | abel ed $&tondary anti bddy. (APl 6743; 1:1000
dilution) for 90 Mai. Under fluorescence m croscopy, the average anount of
fluor escsehdér\;@?%efm AFhE Ehe Bralief eliehto Sit 8 for S¥ach of 4 retinal

| ayers (inner "pl exiform |l ayer,  inner nucleaf”1ayer. outer plexitbrmlayer,

outer nyglear | mount . of f| uor escence i.n each site was the

||~ G a_%er,)r.,‘r Ige;x: U Cys V5 AsD Tyr: P :
aver age 'Of 359 SFARHoM AR T 2REhEY Ut Ba) BFolit "6t 19 uor escence in each
retinal |layer was the average of fluorescence inach. of the.3.different

Sites \NiFtrg'iGﬁ]u tPF@t«a'II %Nre'b,a} ser Trp Asn Ser Gly AT Leu Thr Ser Gly
385 390 ‘395 400

val ‘His Thr Pha Pro Ala val Leu GIn Ser Ser 'Gly Leu Tyr Ser Leu
405 ST © 415

Ser Ser val val Thr val Pro Ser Ser Ser teu Gly Thr Lys Thr Tyr
420 425 ' 430

Thr Cys Asn Val Asp His Lys Pro Ser asn Thr Lys val Asp Lys Arg
43 440 445

Wi

val Glu ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro 'Ala Pro Glu
450 455 i 460,

Phe Léu Gly Gly Pro Ser val Pha Leu phe Pro Pro Lys Pro Lyt Asp
465 470 475 480

Thr Leu Met Ile Ser Arg Thr ekro ¢lu val Thr Cys val val val :asp
485 490 495

val seér 6in Glu Asp. Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly:
500 . 503 510

val Glu val wis Asn Ala Lys Thr vys Pro arg Glu Glu G1n Phe Asn
315 520 525

ser thr Tyr Arg val val Ser val teu Thr val Leu His GIn Asp Trp
330 335 540 ‘
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[0110] Resul ts: [01111Di abetes resulted in a significant increase in:the
fluorescence in the no:was:ail: M retina -(ie, due to al bum n | eaki ng out

of the vessels) in each of the 4 retinal |ayers studied. The results
areshowh in Figure 2 (2A inner plexiformlayer, 2B.inner nuclear, |ayer,

2C. Quter plexiformlayer, 2D outer nuclear layer). To assess albumn in the
i nner a 1 I opal ezjuted in the thin
space b%gg\ggi%rllﬁéugfﬁﬁgﬁ ?%iggg ﬁ%@n%%fégt;nu P%n{s)%g EJL fhe B& strong as those from
the. plexiformlayers. Wiere there were no nuclei to inpair our

nmeasur esentsse :ilOLL2L3s T tTakbO0yORTS efd 8B i PiehfSc(0113] Met hods; At 2
mont hs of di abetes, *#%tinas were i 84l ated. and hoPﬁﬁ?genl zed. Dot-blots were
made, blotting 50 ng protein honogenate from each animl onto

ni troceIPFQJIG@J‘Sé’a ) Thhigeu R/B?Tﬂl"fa? Gl Bluotkethrwishasw | k (5%, washed, and
i m nunostai ned u ng anti-nitro ggfom ne (Upsta ¥ Bi ot echnol ogy, Enc.
#05-233; .1: 500 di |l ut 21 and then stained V\Ath secondary

ant i body' &P ?E{ad%&%’i ¢ Snf'?f” ﬁ&p%%s ey Re EiSnT UghtPe?1#1: 1000 dilution) for
1. hour. After extensive washing, inmunostaining detected by the antibody
was Vi s [ b Seen nta Cruz

Bi ot ech'lrﬁl?% g@yeghsgﬁfghﬁggﬁg?&qunﬁ@ng@ gz%ng%eé)g%’ven‘tﬁﬂ chem lutmtieseence
was recording on film and the density of the inmunostai ned dots

quant i t ahedro Res bl Sedheh EXPRGSEBAs@Srid BRI CRNty-OferVRlgues detected in the
nondi abétie controls. P¥114] Results: FP115]Results aﬁé shown in Figure 3,
Reti nal honobgenates from di abetic m ce showed the expected increase in
nitrati éeu akr gaboted lggss sqhara ey abyG}mﬁWaneWt Fl’hessgyofStS-

Sar val Met His Glu Ala Léd His Asn-His~Tyf=Thr GlIn Lyg Sér Léu
' . B70

Ser: Leu Ser- Lehr Gly tys
G675

<210> 5.

<211> 2016

<212> DNA

<213> Homo sapiens

<400= 35 - .. . .
arggcagccg gaacagcagt tggagectgg otgctggric tcagtotgtyg gggggoagta o0
graggtgcte aaaacatcac agcccggatt ggcgagocac tgghdotgaa. gtgtaadggg 120
gcccccaaga aaccacccca geggctggaa tggaaactga acacaggccg gacagaaget: 180
tgyadggtec tgrcrcdoca gggaggaggec ‘cccrgggaca gtgtggctecg tgtcctrece 240.
aacggerece tottictted agetgtedgy atccaggatg aggggatttt ccggrgocag, 360
gcadtgaaca ggadtggaaa ggagaccaad tccaacracc gagrocgtgt ctaccagatt 360
cctgggaage cagaaattgt agattcrgec tctgaactca cggetggtgt tcccaataag 420
gtggggacat grgtytcaga gggaagcrac cctgeaggga ctcttagcty geacttggat 480
gggyaagecec tggtgccgaa tgagaaggga'gratctgtga aggaacagac,caggagacac 540
cctgagacag ggercticac actgeagtcy gageraatgy tgaccecage .ccggggagga 600
gatccecgtc ceaccitore ctgtagorte ageioaggee ttececgacy ccpggectig G660
cacacagcce ctatccageo ccgtgtcrgg gagecigtgl ctctgiagga ggrcocaatty 720
gtgutggage cagaadgtgy ageagraget Ccctggtggaa cegtaacoct gaccrgrgaa 780
gtcccrgecc ageectctee rcasatecac rggatgaagg atggtgtgec ctrgecoctt 840

665
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transl ational nodification, in a dose-dependent manner. Nitration of
proteins is regarded to be a paraneter of both oxidative and nitrative,
stress. 011614. Expression of Maria' 1C AM and COX-2 01171Met hods: Reti nas
were isolated and sonicated, and the, supernatant used as whol e retinal
extract. Sanples (50 pg) were .fractionated by SDS-PAGE., electroblotted to
nitrocel | ucose neni brane, and nmenbranes bl ocked in Tris-buffered saline
cont ai nidagecOadd2 %t Tweegrt 20 tenalgfl/a rgafcate -madakcagdntiibmeiags f ool CAM 1 (1: 200

diIutioQ i.O %((Qxl l.Led,gght - Mowed by
secondar ytgggéu gogp'é{ztﬁé Le %@9& %aﬁ%} I'n g?tc;fl\%s caig‘g‘\}ilere velgsual i zed by
enhanceé“@fﬁé?ﬁaﬁWW@S@érﬂféaac[twlﬁimmgt 33991‘@1&*59}313@9%?@5 at®@0%shown in

Figure 4:Lag$tﬂ%§|c@d\41&caceéﬁﬂ§®$§da0&c@&t€&d@$c|@§‘dcb@d cegf&tégel aygpa critical
rol e in _adhesi (1 eﬁkostam s), we

measur ec‘fgﬁ%«%“éﬁ f“‘@&%ca‘bﬁﬂcaﬂgé'b ':P%%C %&t%gﬁ‘é‘ i‘%&?‘éﬁ 6?1“8%1519%55%16‘ of 1CANE-1 in
retina. dtdasesusbrtbmasficdoatmrew. dcdgagequidcatatest seqggrfatcant2obner ease in

expr ess'c@aﬂ:a@écc{ Qtz!ggﬁ@{ct&CAMEcjtcag%dfch{g%EJaaEJgQ&cQEc tc&ﬁ'aﬂ%l L.%Of usi on protein

resulted in a. dose-dependent decrease in._expression of CAM and the
hi gheSt SAGSBRGR FRTFPCARL AP I PHT Eﬁcf‘@&cﬁ‘h??a%%?ﬁ?"eg%‘ig@ﬁcaafOlﬁﬁPExpr essi on
pl an i niagagtegbaicoed gy ceanstRt entcatydct tngthgtgmbmut@gg weigght for COX-2

did not | d t i | s tting the
ther apy Tt ks e PR AC ErehoRl 0BRGN LRLBRLE, CullE L TE L Gy of
t he ef f 66¥98995f2 tCHESCRINCE-99§992G8490FBCpTATE A ?chaﬂegtséwct@ac betd®fse all have

been ! bukddcdegy Qegﬁgﬁ,@al@tr@@itwtt &camcﬂey@kgh@g@mg@fcagthe esdsh Yy
(degenerataklﬁ\!‘aj)%I es. 0 i abetic retino vari ous Eeraples t hat

have beéf" S b‘ia?“-ﬁlc'étﬁe?cégtﬁcﬁ%ugcéﬁg%ébgeH‘Le 4t5%h ot*Veti nal
capi | | anr@mgaks astpmvasort nitediat @@ fdresecatef@ctagcga Ydaaccate 168D

2008/ 152L§(7a§55g15 Q%Qﬁfcgﬁaﬁgcca caggtgraca cCctgeecce atcccaggag 1746
yagatgadca agaaccagyt cagectgacc fgcctggtta~aaggcttc-tar ccceagegac 1800
arcgecgtgy agtgygagag caatgggcad ccggagaaca actacadgac cacgecteéce 1860
gtgctggact ccgdcggcte CtTCticcrc tacagcaggc taaccgtyya, caagagcagy 1920
tggcaggagg ggaatgtctr. ctcatgotce grgatgeaty aggetcrgea caaccacrac 1980
acacagaaga gccterecct grctctcggg aaatya 2016
<210 6
«211> 671
<212> PRT )
<213> Homo sapiens
<400> 6
Met Ala Ala Gly Thr ala val Gly Ala Trp val Leu val Leu Ser Leu
1 S 10 15

Trp Gly ala val val 61y Ala GIn Asn T1é Thr Ala arg Ile Gly Glu
20 25 30

pro Leu val Leu Lys Cys Lys Gly Ala Pro Lys Lys Pro Pro Glh Arg
35 40 15
teu Glu Trp Lys Leu Asn Thr Gly- Arg Thr Glu Ala Trp tys val Leu
50 55 ' 60 -

ser Pro Gin G1y Gly Gly Pro Trp Asp Ser val ala Arg val Leu Pro
65 ’ 70 '
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[01221i nhi bition of RAGE did inhibit abnormalities related to vascul ar
pernmeability and nitrative stress in the retina. Nitrative stress also is
regarded as a marker of oxidative stress. The RAGE inhibitor; hoWver, did
not inhibit abnormalities related to | eukostasis. EXAMPLE 2 [0123] Ef f ect of
RAGE thsion proteins of the invention on |ong-term streptozotodn induced
di abet essht1Pser Lol Phe4lIRrERILLRT Q) Md RWGEA i 8Retfs in mce is an
artreeogni zed nodel 85or diabetes imduced retinal” sfianges (see ObrosovabDrel
\TR, Kumagai AK, Szabo C, Pacher P, Stevens M. Early di abetes-induced
bi ochem@alargmﬁm%ﬁ Alavehess arg nan ctopacisomr ofs t&t aednd nouse nodel s.
Di obet ol ogi a. 2008%Cct: 490.0): 2825-33.) 10195%%he | ong term studies
i nvol ved. 5 treatnent roues cont ai ni ng 25 C57B116 m ce per group: 1.)
non- di ab¥tiAEa d?bt"*rfé‘)l‘*’ﬂ 2yr @i Qa%g iPEo- §bntyoPro 6bnEld ¥alngsai ce treated with
streptozotoci n"at 4511. 1g/14g°on 5 consecuti e days befine the study starts
to i nduee_di abete zotoeln treated mice that also received 10

p. g/ day ﬁﬁ@gﬁlsﬁbfi'#ée‘f A eé{f&i ¥ 821 8rq ALY BHsFeBR: ¥ strept ozol ocin
treated mce that also received 100 ugiday paRAGE-1g&aFe injected J.P, 3
i nj ecti qnp/surek, cwqeﬁ)ryﬁwma%w I L, LLeqted igeadnat al so_recei ved.
300 pgi day MRAGE aFe 1 njected | ®55 3 |nject|onsimeek [0126] During the
study, the mce mere assessed for body weight, blood glucose,

Gly Lys Pro teu vé; Pro asn Glu Lys G'ly val ser val tys Glu Gln
170 175

Thr Arg Arg His Pro Glu Thr Gly Leu Phe Thr Leu. GIn Ser Glu Leu
180 185 130

et val Thr Pro Ala Arg Gly Gly Asp Pra Arg Pro Thi Phe Ser Cys
185 20( 205

ser Phe ser pro Gly ieu Pro Arg Arg Arg Ala Leu His Thr Ala Pro
210 215 220 ’

112 Gln Pro arg val Tep Glu Pro val Pro Leu Glu ¢lu val Gla Leu
225 230 235 240

val val Glu Fro Giu Gly Gly ala val ala Pro Gly Gly Thr 'val Thr
245 250 255

Leu Thr Cys €lu val Pro Ala Gln Pro Ser Pro Gln. Ile His Trp et
260 265 270

LYs Asp-Gly val Pro Leu Pro Léu Pro Pro Sér Pro Val Leu I1é Leu
' 273 280 285

Pro Glu Ile §ly Pro 61a Asg 6In 'Gly Thr Tyr Ser Cys val Ala Thr
290 295 ' 300 '

His Ser Ser His Gly Pra GIn Glu Ser Arg Ala val Ser Ile Ser Ile
305 310 315 320

Ile €lu Pre Giy Glu Glu Gly Pro Tnr Ala Gly ser val Gly Gly Ser
323 330 335

Gly Leu Gly Thr teu Ala Leu Ala Ala Ser Thr Lys Gly Pro Ser val
/ he _

340 ' 345

Phe Pro Leu ala Pro Cys Sar Arg Ser Thr Ser Glu ser Thr ala Ala
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gl yeohenogl obin (dib), allyamnaria, and tactile sensitivity as neasure of
sensory nerve thnetion. The mce were sacrificed at the end of the study
and asseased thr quantitative histopathol ogy and neurodegeneratioo ill the
retina. [0127] Paraneters related to retinopathy neasured in the long-term
study were (1) acellular capillaries, (2) pericyte ghosts, and (3) ganglion
cells. As a mgeker of periphggpl neuropatiryg sensitivity of the paw to

i ght touch was al so nmeasured in the | ong-term study.

[ 0128] Diighekhessd naeed Leblnal. BLobaPRINALOG hiled] diter 10 ms of

di abetes, ey®s were f1xeds3rn Tonnalin, aped. one retina fromeach ani mal was
i sol ated, washed in running water overnight, and digested for 2 hrs in
crude triypskmses @l pkiD0e@shMeehaneviiepar HadeHar & Olastyy. The reti nal

vascul at’8f.e was |sol aB®¥d by gently d#®l odgi ng neura#®dcells with a "brush"
made froma single hair. Wien totally cl eaned, of neural cells, the

i sol at edew gdegeraten glyasu Mar derouéy S sergvadswinitervgdcope slide, dried

]

overni ght, stained &*h. heinatoxyft®h and. periodtc acid-- Schiff,
dehydrated_and .coverslipped. Degenerate @ellular) capillaries were

quant i t aFedeT A*B5% Flell aYedy £ FEspEntAtn@'t 50t He Hisd, retina (200X.

magni fi cation) in a masked manner. Acel hilar capillaries were identified as
capi | L ane Shzeth Xes 8l URES X neunUe! Bl AVeRe al ong their | engt h

squ 4 I ' ( . . ?7env sts
and were répoiie € arei ¥ et er 28t 1'na area. ?env* ghosts were

estimated fromthe preval ence of protruding "bunps” in the capillary
basenentzrérepheanes. tyomanRidbrPerd et 68 dRdegi sappearad. At |east 1, 000
capillary & 1s (endothel #&8 cells and p&lie.ytes) in 5 field areas in the
m d-retina (400X magnification) in a nmasked nmanner were exam ned. Ghosts on
any al r epdyewaeled hdarrovegseto wer espexel udetkt {1@130] Arg- Birudy t he effects of

di abet e§%bn reti nal ne_(‘ﬁOOdegener ationf’Cel I's in the g‘h"i‘i’gl ion cell layer

were, counted. Formal-in-fixed eyes were enbedded in paraffin, sectioned
sagi t t alPBy SEhYOugH. SYhEaT ¥t 1, AsegigIndfrt FrotlghAPhiEfoPiti ¢ nerve, and stai ned
wi th hemat oxyl i n-eosi'n. The nunber of cells in the ganglion cell |ayer were

counted in. areas.(md-retina.and posteri.Qr refina adjacent to optic.
nerve) gﬁpgi)r\fl\ﬁhes"és _é""og;rt 2! '(%%t(l?' -axflagr%.swsagor?ﬁaﬁgb '8 Yeas. from both.
sides. of the optic nerve were averaged, and expressed per unit |ength.

[ 0131] RepMLySBrPRr LY NEETELENDATLAMN s B BYSANOFH, vdiong- t er m di abet es
resulted in astsignificant i M ease in the ¥anber of degenerate, aeellul ar
capillaries in the retina (Figure 5A)"All doses.of the RAGE-1g fusion

pr ot ei nval geﬂ fhrceadt Lou Hishi i depdTivhie: capdllyl evsysidegeniersat i on, wi t hout havi ng
any effect ¥h the severi t§f’350f hyper gl ycefit‘a. Di abetes al so tended to
increase pericyte degeneration (pericyte ghosts), but the results did not
achi evegg AY5 §1% el A< BYf FlYcBBCRY( ?-‘i"g%@’;’eﬂSBﬂ” W P¥edisously have found
pericyté Toss to be nuch nore difficult to detect in diabetic C5713116 m ce
conpared to diabetic,.rats_or. largel. speci . wregard it as an
unreli agf'e?’bsa?gang segékg(oe}nvgréocﬁ'fga%ﬂ’dg%egﬁevaﬁrslTyt'ﬁﬂg %d@% Perhaps s a result
of. the failure to detect significant pericyte loss in control diabetics,
we did ned sgethckial ald 6t Laf adshe nRAGESdra duUgirofyspit ei n on perieyte | oss
in these mce. [6%32] Di abetes dp& not induce a’¥ecrease in the nunber of
cells in the retinal

val Lys Gly Pha Tyr Pro Ser Asp ile Ala val Glu TngQGWu ser Asn
585 600 60

Gly Gln Pro Glu Aasn Asn Tyr Lys Thr Thr Pro Pro val Leu asp Ser
610 615 620

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys ser Arg
625 630 635 640.
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ganglion cell layer c, neurodegeneration) in these C57BI/6 mce. This
finding was consistent with a. prior study of this nouse nodel. In the
absence of an effect of diabetes on the retinal neurodegenerafion, we are
unabl e to assess whether or not the inhibitor would have had an effect on

t he neurodegenetation. [0133]Sensitivity to light. touch (a marker of
peripheral neuropathy). pl 34]Patients wth diabetic neuropathy may exhi bit
a varlehy of aberrant sensations including spontaneous pain, pain evoked by
li ght tJUBH Bkl IyHERRIgesia SeTier g5f ¥aheutia aty flp bt a that diabetic
rodents reproduce this ksperal gesia tlnd develop a.”  tactile allodyrda

hr odent L a e aw t esponse t hr eshol d.
[0135]Nbﬁﬁogp'ﬁiﬂieqFS%ﬁésgagg%% %5? &%?getkghg; %ed to a testing cage
with a wire nesh bottomand allowed to accllnatlze for 10 to 15 inn. Von
Frey fil@amsnts were used to determ ne the 50% nechani cal, w thdrawal
threshols iPor20PHot withdrawal. A series of filaments with logarithinically
|ncrea5| ﬂisnb g@g§§nsstart|ng with one that had a buckling weight of 0.5

g, were agg ied in sequence to the plantar surface of the; right. hind paw
wth, aprks that. e ting,O the paw was
recor ded 5%33 tgl a{/ggatﬁgg&é%dsaeg%hg@g%nha}%’ 1'llgl':lsfE{gqggﬁte}r%;'ttzvvas%chosen for the

next neé’éiﬁge%ﬁt‘“aﬁtﬁ ‘faheﬁqéc%&§ttn@‘ﬂ@§ﬁi‘fn§@ta‘ftlgéﬂf obpdeqgsnds, 2Phe next
heavi estgcédctmgenracms@us;ﬁdgcabgaarmamtngmasad\&tdﬂ@@ka\g@@ceontisaual unti |
nmeasur e aq er _on haV|or or
unti | :Ig § s e %ﬁcecarﬁeqa‘ég[ga?f]e ?C(:ngdj’ca ?tgtt%%fm%g?fcc&“ﬁ ve: p§5| tive (GA g)
res ponséscmaﬁtc deturTied. 90Thas cgagsiicrdanytas sapueTrc et ofggpashe | veitand negati ve
SCOres \Wasuises gbgats@dagtﬂgagﬁcﬂaetéwmct &g&@e@%t E@.ﬁl@ﬂj&%@ t hgggshol d.

[0136] Resul ts: Di abet es S|g ficantlyincreased the sensitivity of the paw
to |i ghtttHBERHC ARARAFTG PRBKCTEE ?%&WF%C%CFW? YA of BPessure for
di abet i gtswiapamt 9ty@rwgh hdpayctdhretttgpayeat hantidicey pondtgbet | otsani mal s (Figure

f our
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?)he lg&\ ae&% gﬁ%ﬂﬁ@%#ge&a&%&%tgt\’{@&g%agﬁg%c%aﬁ‘é k¥gehRLDT tedyareach dose of
cctgagacag ggetoiteac actgcagreg gagetaatgg tgaccccage. ccggggagga. ‘600
gatecceogtc ccaccrtcic, ctgtagetta ageccagyce trceccgacyg ceyggecttg 660
cacacagcec ccatccagec ccytgictyg gagccrgtge ctotggagga ggricdattg 720
gtggtgganc cagaaggtga agcagtagct cctugtggaa cdgtaaccot gacctgtgaa 780
gtcectgoco ageccotctce toaaatccad tggatygaagy atggtgtyce ctigecectt ‘840
ccecccagee ctgtgetgat cotoccigag atagggectic aggaccaggg aacctacage ‘900
tgtgtggcca coccattcrag ccacgggece caggaaagee gtgetgteag catcagcatc 960
atcgaaccag 'gegaggaggy gocaactgca ggctcrtgtgg -gaggatcagg getgggaact 1020
ctagcdctgg ccggrageyg cteeggadgt ggggetteda ccaagggecc atccgtctte 1080
cécetggege cetgetegag gageacctce gagdgcacag ccgoectagg crgcctggte 1149
aaggactact tccccgaace ggtgdacggtg togtggaadt caggegccct gaccagegge. 1200
gtgracacct toecggotgt cctacagree tcaggactotl. actocctoag cagogtgatyg 1260
accgtgecct ccagcagott gggcacgaag ‘acCTacacct gcaacgraga tcacaagecc 1320
agcaacacca,aggtggataa gagagrrgag tccaaataty gtcccccatg cccarcatge 1380
CCageacetg agttcctggg'gggacCatca grcttcetgt. toccccedaa acccaaggac 1440
actctcatga torcecggac coctgaggic acgtgcgtgy tggtggacgt ‘gagccaggaa 1500
gacccegagyg tccagttcaa ctggtacgtg gatggegtgg aggtgcataa tgecaagaca 1560
aagccgeggg aggagragtt caacagoacg racegrgrgy tcagogroct caccgrectg 1620



01. 37] Reti nci pat hy: The studi es. conducted using the RAGE-4g fusion. protein
were conducted for 2 durations of diabetes: (I) long-term (1l O nb) studies
to assess the effect of the therapy on | ong-term . hi stopat hol ogy of
di abetic retinopatby that develops in mce, and (2) 2-3 no studies to
assess physiol ogic and nol ecul ar effects of the therapy that presumably
underlie the effects on lung-term hi stopathol ogy. The physi ol ogi c and
nmol ecul eSS 396 Da3tagdisgatagkachasiseqgans titec@fcfe etigecofccghe$8AGE- 1g f usi on
prot ei n tefcRa w8l RedLeReaaLatyd Laaaegeegcbe&@aaagwqcagat&taber 1&budies to be
associ ated wi.th Ct(dand | i kelg causal I% rel ated devel opnent of the

a

early (WeYEHEFSPFE998 WFRLIBTC HIARSEE gct"raéﬁtﬁ %)éfgfﬁ?tgf’ﬁlzl t¥Pee doses of

t he t heraapycoicearckocagayd sitgnichioc gaatbaprdantiabidoech bhagadaabet &850 nduced
degener aht QR h dRGcEaL! DAL UAICHALUEE: LdhkathS Bradlbdagh T £80d0SES Of the
drug seened to inhi'b I abet es ‘I nduced i ncrease In retinal

per meabiT 5959 aﬁﬁegecaﬁn FEYC 2R BOIAFTHAT I S APt o F 9T HAt | 1P cal

si gni f i gaggectgbaeatsecth NGicaaihay {enieal tdretatsy Qamhiares ofosdi abetic
retinopathy still are defined based on vascul ar pathol ogy (vascul ar

nonper f ugi®@n gnd degeneration, and increased perneability). E01381The

ef f ect gzlbheﬁﬁ herapy on the nmeasured nol ecul ar and physi ol ogi ¢ endpoi nts
inreti |I.{SEM, sgisghetic mce was mxed. inhibition of RAGE did inhibit
abnornmalities related to nitrative stress, a marker OF oxidative stress in
the retih%> The RAGE inhibitor, however, did not inhibit abnornalities

rel ated me-e Aleukostashrs alal kel k;ack1ar)frrpeflé1ec¢u of1 tdwesdrnesuapy on | eukostasis is
stuprisitng in that another group rétently reportetP that their sRAGE did
inhibit the increase in | enkostasis in diabetes. Evidence that we have
gener at éd° §inée %31 Vah 814 ALT SHUASS TR st g Ieh€YRABE- | Q  fusion protein
(D abetes 57;1387-93, 2008), however i ndicates that effects of a drug

t herapy on reti Ien os asi etes does not predict the effect of

t he therPapﬁe‘bl‘i(g{]h ('ii’eq e G?ﬂ,d’ Py'; E( Qm §r|°l glrlgsq i n di abetes. Thus,
the lack of the therapy on ret| nal Icukosta5|s in no way di mnishes the
signi fi ¢aneeu 9fp L aPRET YR RS B&ﬁtr}% Ofy Ahergr ug. vA104R9] Sui prisingly, there
appeared t6obe a dose effégt of the drugsiith tespedt to expression of

| CAM 1 and nhration of proteins in retinas fromthe diabetic ani mals,

wher eas skhirso dbseletfecly vas Thohsmpparanilaofrar &ftli vad Pieapi | | ary per rreabl lity
tint] dé§eneralion. Thf% woul d seem M%uggest that n&ither | CAM nor
nitration are involved in the retjinal vascul ar defects in diabetes,

al t houghswéThagie L%I-eg?ﬁ LSRG PEANY: §1v1 T lenelokbit G%‘nd}i‘aﬁe t hat argues agai nst
this conclusion. [014011t is clear ?hat t he drug d get to the retina, did

exert bl 9' (B.gg %y G{ eCI.aSMetaHsdn grg Agg Gly Lys Glu Thr iﬁg 58r Asn

Tyr Arg Val Arg val Tyc Gin Ile Pro Gly Lys Pro Glu Ile val Asp
115 120 125

sér Ala ser Glu Lteu Thr Ala Gly val Pro Asn. Lys val Gly Thr Cys
139 135 140

val ser ¢lu Gly ser Tyr Prag Ala Gly Thr Leu. Ser Trp His Leu Asp
145 156 155 160

Gly Lys Pro teu val Pro Asn 6lu tys Gly val Ser val Lys. Glu Gln
165 pirdd) 175

Thr Arg Arg His Pro 6lu Thr Gly Leu phe Thr Leu GIn Ser Glu Leu
180 185 130
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denonstrate a significant ability of the drug to inhibit at |east the early
vascul ar | esions of diabetic retinopathy. [0141] Sensory neuropathy: It has
been postul ated by others that advanced g]ycation entipnducts (AGEsS) and
interaction of thew AGEs with RACE i nduce oxidative stress, upregul ate
NP- kB and various N F-kB-nedi ated prointlammatory genes in the nerves, and
exagger at eneuni ogi cal dystbnction, including altered pain sensation. The
present ,data; i-§y. hStientz 1 Wik N A8V ind . BAGE: j ated, signaling
contri bu’r‘?gsﬁ% &%E %Qéésgfg%wgggggygg?nggngﬂuﬁm as?o'rerg 's of diabetic
nenopat hy, and provi des evidence that the sRAGE-ig fusion protein inhibits
this proeesseisar |P0H@1y @eiNpss Welh A8y ARKAMPLEY 8id 94421 £va uation of a RAGE-Ig
fusion prot@fn using the Bype |1 Col | aged2d nduced Arthritis Muse Mdel .
[ 0143] I mruni zati on of susceptible strains of mce with type Il coll ag, en,
t he maj dil€ cdmponeviy vel jTop g ear ¥l age ey sHuchsva progeessi ve, inflammtory
arthri tizg"(W)oI ey et al**® Jour nal (o] Eziiseri mental Medf¥ ne 1981;
154:688-700), Collagen induced arthritis (ClA)..is characterized clinically
by eryt Y&ha2hifd® é’d‘é%é‘s" Sl £y AfF &2t 84 PRSI GPhTiMY3led¥es of typically 100%
A clinical scoring index has been dével oped to assess di sease progression
to join ISt -9 .S vl el s () 21 1 Cl..,C in Enzynol ogy 1988:
1.62: 36t1"?g7“‘§§ (EE,% |§E§§?ﬂ%&?§ﬁg¥g§'ly gaé §3’1£ %%Fg”dl}eo&fit; Eppr Le“%feal S synovitis,
parnua formation, and cartilage and bone erosion, which may al so be
represenedspyiaiai RESXen PRUAORAYIPERLed. aRPLaL Ok 1fd DEi ngs i ncl ude high
anti body | evelk85to type |1 c@é#tagen, and hyp&¥rgai nmagl Goul i nem a. This
nodel is now well established tbr testing at inum nQ herapeutic approaches
t o j oi ntrrdicedde 6l Sree BEs Agt 6B 1Bt iteh sdowralalcAR rleut nat ot 0, 01994. ;
3.3(9):798°8d7), and has B&bn successful P$® enpl oyed for the study of both
bi ol ogi cal and phar nacol o%i cal . agents for the treatnent-of rheumatoid
art hri t i35 CRAPE( Ybdedy g?% N STnSEhAT Rl Weé‘%ﬁé’?s;"e"?,g}g)o& 1314, and Wbol ey
et al. J:"OUr nal gl linmuhol ogy 1993: 151:6602-6607). [0144] Antagoni sm of the
RAGE T eGRRIAL ohe FPERHRIFET, 9% FPRLLR Bl LOCEAPEHY 16

325 : 35

Gly Lew: G1y Thr teu Ala Leu ala Gly ser 61y ser Gly ser Gly Aia.
" 340 345 : " 350

Ser Thr Lys Gly Pro Ser val Phe Pro keu Ala-Pro (ys Ser Arg Ser
355 360 365

Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
370 375 350

piro Glu Pro val thr val ‘ser Trp Ash Ser Gly ala Leu ThHr Ser Gly.
385 380 395 4080

val His Thr Phe Pro Ala val Leu Gln Ser ser 61y ted ‘Tyr Sér teu
‘ C 405 410 T 415

ser ser val val Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr
420 425 430

Thr Cvs Asn val Asp His Lys Piro Ser Asn Thr Lys val Asp Lys Arg
435 440 T 445 i

val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala pro Glu
430 455 460
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target in RA. Blockade of RACE in mce with Collagen-induced-arthritis
resulted in the suppression of the clinical and histol ogic evidence-of
arthritis, and disease aneliorati On was asSociated with a reduction in The
| evel s of TNFa, IL-6, and matri x netall oprotei nases MW-3, MW-9 and MWP-13
inarthritic paw tissue (Hof mann et al. Genes | mmun 2002; 3(3)123-135).

Thi s |nd|cates th t the coIIa en induced arthritis is sensitive to RAGE

t ar get ed ¢E HHE? §B)’§/ (5’i91§§3r¥r% % oBY FReRES (I %04 t¥t 828 he i nfl uence of

RAGE-1g f'usion proteln on CIA at three doses adnministered fromthe tine of

| nUMINZakE 0B, Yt td WBE abd 1P bHAGRR TR Sl JESU@Naly S Shown In Figure 7.

val Ser GIn Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly
500 505 510

val Giu val His Asn Ala Lys Thr Lys Pro Arg 6Tt 6lu Gln Phe Asn,
515 5320 525

ser Thr Tyr Arg val val sef val Leu Thr val Ley His GIn Asp Trp
530 535 540

Leu Asn Gy Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly teu Pro
545 - 50 555 560

W

ser ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Gl
565 570 ' 57%

Pro Gto.val. Tyr Thr Ceu Pro Pro Ser Gln Glu Glu et Thr Lys asn
580 585 590

Gln val Ser Léu Thr Cys teu val Lys Gly Phe Tyr Pro Ser Asp Ile
595 600 T 605

ala val 6Ty Trp clu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thy
619 &is 620

Thr Pro Pro- Val Leu.Asp Ser Asp Gly Ser phe, Phe Leu Tyr Ser Arg
025 630 635 64D

teu Thr val Asp vvs Ser Arg Trp GIn Glu Gly aAsn val Phe Sgr Cys
645 050 655

ser val Met His Glu'Ala Leu Wis Asn His Tyr Thr GIn Lys Ser Leu
660 665 670

Ser Leu Ser Leuy Gly Lys
675

<210= 9

<21l» 10

<212y PRT .
<213> artificial

<220 . .
<223%» synthetic peptide

<400> ¢

Glu Glin Lys Leu Ile Ser Glu Glu Asp Leu
L 5 10
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