RAGE FUSI ON PROTEI NS [0001] This application clains priority to United
States praypsh@pats7#ppl i cation kr patent number 601943, ooklob8k
June 14, 2007, the entire contents of which are specifically

i ncorporated herein by reference. FIELD OF THE I N [00021The present
invention rel ates general ly ta.ady . .0n end products ("AGE")
and nore specifically to ce?ﬁgﬂng¥sgﬁgﬁﬁgﬁgﬁ&#ns that conprlse t he
recept r adv. nced ycatian end .product s "). .Fusi

pr ot ei ﬁ%mk? t he ﬁm‘o(f HESPEoRRE gﬁ’éf“b? et § W@"t“iidﬁ?ieﬁm s g,
8100 and Hl\gmgnt)ma@l EOPPOSI4, FRSTEO FRIAIBT N8 Lisk QRREOLBIRS) ﬁ»t the

i nvention may he .used for the treatnment of di seases. BACKGROUND

[ 0003] AdvanBEeIGHFCEEP BHABRPBHOITEYSAGE) are the result of
nonendmati c gl yeati on and oxi dati on of proteins. They appear under
stress rel ated circunstancgsginchedimanNn ot mutte connective
ti ssue diseases; and may formin inflamed, tissue due to the

oxi dat jggpzor t herm%&%%e#: @%ﬂaﬂ@&@mp&mﬂ@@x 1o &@Em&@/@xm%ﬂ chdPlokigat ed
|n nunber  of di abetes rel ated flcatlons For ‘&xanpl e, the

' characterit st'\ilé ﬁﬁﬁtﬁ@t’ﬁr*&?tﬁbﬁﬁhg%}i oD § l»ﬁatae‘t?fﬂtémﬁé}@hﬂ@pmﬂuh% receptor
t hi ckened

s NE;- S xpensi okar
accomnpani e by é{:%t'g\?ﬁ.l %’?‘?éﬁgﬁﬁm&&“‘?mqﬁ ?Phggg#‘rgﬁ’é]%u ?)%‘é‘l‘“é te%‘i‘s and
interstitiaknd ubﬁ@smsd o?xtokm@eti gand (S, mmfana(amdtsapetd Snfrabisiows t h

AGE has led to devel f.simlar Rh i cal .changes and
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been shown to prevent diabetic nephropathy in diabetic 'ani mal nodels
and were recently shown to do tRacgaeOi/Rone clinical trial on

di abetic patients. Also, ACE are a well| validated 'therapeutic target
for digbetjic ret, i{ﬂ&ﬁ&k@}maﬁxﬁ eﬁSb'\b&mdi QDRE) fre BRUELNE faRderl@fnagd udi es

have denonstrated t He nefit of i biting AGE formation in treating

this di seasgé“af‘f*jﬁ)éﬁ‘] 55&* ‘é‘?‘ﬁs‘%l"é“r‘b@i’ S ‘é "§Pg”t‘n"f‘ TAREISY e SFEFatREes n
di abetic paiiess ifRdohSnaRSQ8hRLOL (WL BisBl:BR LR vl Sft‘lﬁﬂpfi inflamied tissue
cardi ovascul ar and cerebrovascular mortality. Ani mal and human

st udi es havdeda§yesiddor hube sorlypeayidasspagni . odGE ot écanm*mhemd in
formation angd.oaesaban: Rl ARLESELAL 0L | SRIOMR alBgLLased- ALk,
accunul ation 1n th et C vascular tissu een assoct ated
with changemong,semdmbe hetdpbtopel| thickasxigddagelar banthesimatranise] e
cell linet va 008/ 157378P§T1U 008/ 066956 (é@gSi A(ﬁE i nteract
with cell ‘dt‘f‘&@é FEEEN DS SR BRSPS HEETIbNGES; “Brhbditthel i al
cel I's of thgombiataviaseislall ke SdIERERsMPs6bRrc@ahfidion HTRERAGIAL g€l | S,
and neurons, The recept or. for advanced. gl yeation end ﬁroducts (RAGE)

is a menber™ ik \fﬁel‘iﬁﬁﬁh‘ﬁd}@ﬁf Ciofs ‘i?’ﬁ“@ifﬁé‘t‘t”é‘lﬁ‘?‘m‘}é}fh%e# Hehayes gk
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domai n, a transnenbrane domain, and cytopl asm c_donai n |
i nvol ved i roTsvhaiabeits neRNGEABY Frd%m!mjtctcmpnéqugémdé wene ddityisbowe o0 AGE
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joints of subjects w L\e_yﬂ toid arthritis (RA) .. [0006] RAGE has a
secreted i ss% ‘Jb Pf"ﬁo‘f‘%{ffﬁg héj'h‘é ’a‘ﬁfsl%‘ﬁ’é‘t“g h“é’%g%‘f‘“ ) ifee‘Hi’%’étiifB{’“eNRACf
(sRA Adm ni st atiqn of  sRAGE n shown to restore wound

heal i ntjmf’@oova 1“5.’?’““(‘?@0‘15’"%%““ a%@{hﬁ“&g@m%«ﬁi’s@@j% HWdS suppr ess

di abetic athiespas Quosicht Bar ks t«etmatstutérlt%a%tn%w% ed m%ﬁrl Animal
1025- 31) Fusi on proteins consisting of |gand bi ndi hg cﬁ enent

and an i muRgrhEEnsdice havResesie RS §1§d e %W@ POGA BB RImAROn
(Weth, Nadlte%ttgetltoantfau%tgtgi%@twﬁﬂg B LRERIR. S0 B0 1079 A

(O Keefe T. ere exists a need ‘hods of
treat ment ofial&GE~ mdl«attedicﬁh sdwsiegssogalch wis cﬁm&easemdbﬁahataxé

macrophage, and smooth swscle cell funelion.




di seases associated with an el evated anmobunt of AGE. |n one

enbodi mentywolB@/BiL§ent invention provides a fusion pr&ikieosnssoss
conprising at |east one-pol ypept| de conpri si ng (a) a -first amno

acid s nce at as ce

navancll Bl yeari ASTARET S EER bukler r B By HOTTHES: he
first am nOLﬁﬁﬁi@b}‘ﬁ‘&qﬂeBﬁ&;bcﬁp@bhtﬁumﬁn@lbﬁﬂbﬁ@mcwm |sh@amesl cand and b)
a second am no amliq queni n@f | east 95% identjcal_to a ‘human, heavy
chai n i munBEEEBuI T FGEWT Sgreramed araion o rdupt ARASHY | heeabprol
wherein t heiﬁc‘}ﬁéﬁm@?&)%n@a@@ FREGVSNGE SHHRRY x‘u@?ﬁn@t Rh@ﬁszl oQRE wFUF Akdeon
relative to a w )ant i bindin omai n. I'n one

embodi nent c#tiatuﬁé&amvemmm‘m%pgh@ﬂ@nmper @ttmmﬂ@flbmdwinmenbﬁ@n may
further co o saq t le
sequonce. and PR dsRisRladoRRRe ELARRY! RRGH KBk AILES: Mebiv i

t he RAGE | nhﬁimimbﬁontﬁ;ﬁgnmm Sl'i{Mibﬁnﬁmgm@hmfmﬁi’%éﬂ%i%@n‘ﬂ@zﬂ
exanpl e, |l i.an, RA ndi n

domai n may é‘g{‘rrgrl sg‘i ﬁ‘flhgu“ ‘é 4 1d's“§”3?rﬁ“'6‘f‘ gy gy ﬁélggﬂg‘ﬁj ‘rﬁl’ffog%t"ds
24- 344 of SEErdRND inBhe hrleRBEERROE INRAs and if S8 ROhE I s@fjedibe
invention may conprise an anm ho acid sequence sel ect eé fromthe group
consi sting dfhSEunayinesthntis @ NOA, SEQ ID NO'6, and SEQ ID NO'8. In
one enbodi nent, an isolated fusion pntein of the invention conprises
SEQ | DIRBE6 or SEOGTus@sgereteq iwharheskiagd avsrambramionydr enlied *»q‘le%ipon
protein of kI\‘?’Lﬁ %hhor’u&%@h%ﬁ&a &fﬁ{g@la@ {)N(gl o i?I;%q td PuNOn 8-

sone enbodi nent's e Invention, fusion proterns e |nvent|on
may furt her hedinp{Beevaasi al.Re¢ 1 bkt weBarhoh &5 RAGE- R hodsupeguediceetand

nucl erc aci BRGTAEIFRC T b G (R BF R N Leor A PRI G ne

fus: on prot gms,mg ni’thAlU}VRsF}hti@:&’mm sehéntasd b@ﬁﬁm@ﬁl*ﬂ{f&nﬁﬁm&ﬁﬁl /g the
nucl ei ¢ aci | ecu odi usion_ proteins of the inVention.
10005] The. pHESRA RGBT Pt he r prBVHRIES OF) HbHa FRESEO cal
conaposi t i opyQERE SRR TEUSKPPON QkEeNQf 3t he invention and a

phar maceuti cal ly acceptabl e exci pi ent "or di ?uent [ 0010] The present

I nvent (@u7pr ovi degeieiRRISced i he Al nieh ik peasas R, %@%u@}‘z’uﬁ@sc @»wh
di seases Maude any di sease characterized by an increased =bunt of A

in a subj ect’mhfdbF‘“ééé’a?’rﬁlrib*fbé%ﬁ’aﬁﬁﬂdI"*’lﬂélﬁ?@if-\a?damhmﬁmf AfBt HQGSMtM‘id
treating an, L, ri se:adm nistering to a subject
havi ng an A g’%’@%}'qg ge%gg%g“ g?apeutl ennyof fectivc anmount of a
phar maceut i cal corrp05| tion conprising a. fusion protein of the
invention. Exanples of di SehBdaRih@l TeENINIEENTHAed by the nethods of
the invention include, but are not limted to, diabetic nepliropath

r heuna{®8] ar t hr Fé gesanthvantion protides ditseds st isetbhdafor denmmatmda sf

gl oner ul onephriti SIS i opht h _ -
autor mmune. BurerEry T M nE e gtk A dnah e e dhe prosen
mel |itus, nir@’bﬁ;tﬂﬂ?—‘prhﬂfibﬁfﬁi@iﬂI’pym&)dQQm@Mﬁbem]Gabk BRUbclvRIVED eSS,
insulin resi % rheunat oi d ar$ hriti Fetl c retj.nopathy, and
scl er oder nat?® A@s‘ﬁ‘ﬂgi“b?f‘w‘ﬁ“@?ﬁ apfea "h’é ‘i‘t‘ﬁr‘é‘?ﬂa B HEPBESUSEFPHOL he
practice of sahecmiiRodsn ehd &ﬂ@uci@ﬂ%@lﬁ @_{gmd tﬁmﬁﬂsd&mﬂdéh@%n&m IRl hads
of the. invention may be practiced usi r:’g fuston protein conprising
SEQ | D NO 6S¥ie:SEQRPING Bading 2 Reidithiex rivdibie scondrsnhadsidfertdnec at

i nvention pols nsi sts_of
SEO 1D NO: 6o 2P B s Bt R B e s B &
[001.1]in amﬁt@armehdm:dt whakirohe tihe ahhsenid guenbh eoppese nt lckdvgnt i on
provi des math | owering, t he,l Ls of . I d henpa by RAGE in a
mani nal (e. 6“ }é{nl’]ﬂ%&r’?)& v iREERe Ry ’é”e' "‘FSE’@.‘}E%%E’@?Wbdg WEPresHprTse
admi ni st eri g ik@ntihe JRaTRbrdeiRAGEClihGafe hoWaRHBGcRRRL 1Rkea fusi on

protein O the inyention. ,(0012] | n ot her enbodi ments, the invention
sequence between the first amino acid sequence and the second amino acid sequence.
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reference to the follow ng detail ed description. BRI EF DESCRI PTI ON OF

el ars I\@é&%ﬁ%ﬁ gure lisa bar graph show ng the efjecis,of a0

exenpl ary usion protein on |eukostasis in a
strept ozot oci n-i nduct 94 di abetic_nouse nodel . [0016] Flgures 2A-2D are
bar graphs SHstiergeREEs dekAeR laﬁﬂ%&léﬁmém-tmw& i ginemiprte n

on retinal xasgukarREpRIEARLLL ¥ AGk VALLA gf% rﬁﬁ:ﬁ\ggﬁ‘]ﬂ L'L:,%“ﬁr v&g@bﬁﬁmgbar

st rept ozot oci n- |nduced di abeti ¢, nouse no
gr aph shomnﬁgniﬁﬁmeﬁﬁﬁmﬁ§3oﬂmamuéxéﬁﬁﬂaf§Pﬁiﬂeﬁai@Dtmswomcﬁsaﬁéﬁmeﬁn
tozo OCIn i nd

the nitrati t I ens ina.stre

i abet | ¢ ot Toaerd Bop Sl A S R S G A e o
E)f an exerrpﬁnma‘zmamﬁhg;mm&&numnﬁﬁﬁﬁi& odupt dvesikeiy s\g?iii f@%mb&slsl 9BGah
CAMin a stre orocln:induc i.abeti c nmouse node 00 9] Figure
5A is a bar® S’ ?“r Oy 8{3%3%&%33&653 o O5f ceRestpEaR g Rared fysipdsi on
protein on ézﬁ%ﬁﬂéﬂb@ﬁw&fxﬁ@%ﬁﬂwﬂ%&r &E@E’I’) INCRE 'aﬁﬁib@t{%e{f&@d IB%QS?Q;UM e mm

of retinal tissue. in. diabetic mce after 10 Mont hs of di abetes
Fi gure 56 igutpdiapnigiapiasduiempriv ditheioreotion cansigx eiPEQID WAGR: 19

fusion prot er.f v )0. C |IIary
cells CbsersiLe ;;9'\,(52 gq?téinrh&cdé&g% ér&"ié&@é}ﬁl ﬁB’% " ]é,«QRgg Qgg
[ 0020] Fi gurigvéitios nan‘d‘art‘iugraapﬂ;mshmmng b‘edﬂ&w@ﬂﬁ‘cébf\@? @Innarmﬁi(&ﬁpbafaymﬁ

R ACE-1g fitiSlIQ? rotein on .‘f')p(V resgoqs t 0. touch t resho{}
di abetic niT&'s “%3}’1"?0‘°%ﬁi3‘ﬁ‘§““0f i ABRP LR AP EPGEFR SRS ?‘of’é«%‘ a
f1ow chart.mehenkng.d, hﬁNﬁXﬁ@ﬂ’\!gﬂ'&ﬁﬁ@h By 9o et tRffuiapPt@nsdithe
[0022] Figure 8 is a Ih (% h Show n the effects of an exenpl ary
RAGE- | g f usiéiisndt e 2o hot sels exgrstag ¢ \héﬁ“glhthsmdrfﬁaiﬁwﬁew»pd*é@Mnagen

i nduced artﬁgilo;lkjg,{{grgy%ﬁ@%lcm([ip 3] Figure 9 is a bar graph show ng
the effects of an exenplary R AGE-liz fusion protein on the incidence

f t lﬂt 18] v i 3 goe k% A
[0024) Brotk & 10 T HeRaihy GG B0l AN AP EL U PRI

RAGE7i g f ustr(mmq@nmtaéisml@ pratdin obgasvegfiommidy plteinsadenticalbpespidbic
col l'agen i ng gllﬂ Jﬁ I|a nmouse nodel. [0025]Figure ills a line
graph Show ng ec s ohm exenpl ary RAGE-12. fusion

{00107 The present invention provides wethods of ireating diseases mediated by
AGE, Such diseasds inchude any disease characterized by an incressed amount of
AGE in a subject, for example, a mammal such as s human. Methads of freating an
AGE-mediated disease vomprise’administering to a subject baving an AGE-mediated
diswase a herapentically effective amount of 8 pharmaceutical compisition
comprising a fusion protein of the invention. Examples of discuses that can be treated
by the methods of the invention include, but.are not limited to, diabetic nephropathy,
rheumatoid arthritis, and avtolnmmme diseases sach as dermatitis, glomerulonephritis,
muitiple scicrosis, uveitis ophthalmis, autoimmume pulmeonary inflammation, insulin
dependent diabetes mellites, sutoimmune inflammatory eye, systemis fupus
erythematosuas, insulin resistance, rheumatoid arthritis, diabetic retinopathy, snd
scleroderma. Any fusion protein of the invention may be used in the practice of the
sethads of the invention. In one embodiment, methods of the invention mway be
practiced using a {vsion protein comprising SEQ ID NO:6 or SEQ ID NG, In
another embodiment, methods of the invention may be practiced using a fusion

protein that consists of SEQ 1D NO:6 or SEQ ID NO:R.
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protein On incidence O arthritis as a functiott of tinme in a type-11
col | agen iRdusadisa-4hritis nouse nodel. [0026] Fi unme 12
gr aph Showﬂng t 5 7%fects ol an exenplary RAGE-Ic fusi onIl p@(zléds%‘?msa
the sey y of rthrltls ~a. function of tine in a type-11
col | agé ‘?5’* duced  HOEHF F‘F*?’%‘%Hﬁﬁs‘é‘l{%@éfm"PO’(‘J‘Q?{W‘@d‘ﬁ‘é”ﬁ&@“ PRVEER | ne
graph show pgidRe  eflRahs uRf \,@zk @&ﬁ@h@%@ﬁ;ﬁ%@a@ M%M%BQQ €Ln on
the nunber of arthritic paws ob served as a function of time Fh a
type- 11 col bagam i neutidacal tShichniatbads ove copdds adnw@stering to the mammal a
2008/ 157378 ¢ 8/.0669586..1 r 1413

rﬁg&[h %1981{@5@;?%\@?1&8}9 %f “L: g)% d}?{?‘mm o1 iifg IV m&&e,t_ l'g fusion

phot om cr og
Fhe. ol Ga)p o R BBt B Bl B R AT DR
model . | [ OOZQMIgmaﬁ:rﬂmﬁ drscsma “\b@!:;ugfua&pnh lbmmmrngmlt Jﬂﬁxr(elﬂeﬁ*k*&nﬁ‘fhcaﬂl
Ce e oL Ol 5L SR PR B0 RS Sl 5 SR e ™
gg ?ég 1 IFI aur € pificih By i?:db&fm}g{‘@@&tiﬁm\ﬁﬂdnﬁs{{d@ﬁ 1@hd iffi‘z%tﬁi gﬁnuﬁacﬁ&@ Rk abded
-1g fusion protein on marginal erosion ack bars
ar chi t ect ur &P*‘é‘ﬁ‘é‘hhé@’*‘-(‘bﬁf%gﬂ’ﬁaﬁé9b?¢1m’*8teﬂiy‘ﬁég¢ 411\fefeifqnagvéni jondifived
arthritis npuseiRdGhe: bL%A;’S:{,\liﬁ,iqy{g Bisibh prSeid, Par graph show ng the

4-acts of an cxtnpiars usi on’ prot e| n on overall

hi st ol egisgal art E hritis
M se @r’%{ggf [0 OQ% k@ﬁ?}gq:%t m 1%&%%&13 Osi c%\M?)Rsmggl'g‘ ? %ugmg £ oan
exenpl ary RA&GEht: ﬁ@esmms lppmt)éllnsomwnmbnﬁmmatbrﬁm ipreotiei mulud&-s ina
type-l1-colla i nduce S de/ 0033 19A- 1
ofy ar e phot SHTCPUPASTErER- B e e B s A SbUe PaHE S SO ho

t he effect snu@oi am\;x€&W1afnwuim&ofrtbsb i0n, Pephi®l dhidPed Qbiks iﬁ!@-ﬁ;{'gkx
protein. loss in aty ol | agen .i nduced arthritis_npuse nodel.
DETAI LED DF%@:&?‘*FP&G@@WH%%MWF?W oY echef DG crbsdigpEoite As
used her ei njfb@ion iBEIB: the QAR IhsidPpr nﬁﬁYﬁﬂ&?@ﬂQ b h - QBinghdRr oduct
or RAGE refer to proteins having am no acid sequences that are

subst ant i al FypeiarRf dtering tehdiolpgtonliel iifara fraHomacised sy tion vaiants of
sequences a{h? f4§gy%%k%p to bind one:or nore RAGE ligands in a

| i gand-receptor specific manner. The tem s "advanced 03/cation end
pr oduct nd " AGE, 0 e ( o f..mol ecu

for medE(f)(r}gm t he%&%&%&g% i 1'\’3"&& &ﬁh ﬂ %[’J(f‘k??ir%n m%{ing’q}‘si'iﬁ"g‘jﬁ"i3 & (’V\ﬁ%f*’ﬁ Wile
am no groups:f@f:mpﬁ@tm%méowinudmiﬁgé dexdriptuel ei ¢ aci ds as descri bed.
above. 00361As used herein, a "RACE |igand bi nding domain" or

"RAGE-LED' refers to apymammtiah S BetSkRvikcay Portion of a

manmmal i an RAGE pr ot ei

[G015] Figure 1 15 a bar graph showing the effects of an exemplary RAGE-Ig fusion

protfein on leokostasis in a streptozotocin-induced diabetic mouge model.

TG0 16] Figures 2A-2D are bar graphs showing the effects of an exemplary RAGE-ig
fusion protein on refinal vascular permeability in various retinal laversina
streptozotocin-induced diabetic mouse model.

(001N Figure 3 18 a bar graph showing the effects of an exemplary RAGE-Ig fusion

profein on the aitration of retingl proteins in a streptozotocin-induced dizbetic mouse

model



retains the ability to bind a RAGE ligand in a |igand-receptor
specific ifically, wthout limtation, a RA

bi ndi ng dgﬁ%{;ﬁ I n@?ﬁdes a pol ypeptide having one or mqr%gjfﬁsg%%“mm
extraCﬁEJular dopmi ns of a transi nenbranc RAGE protein. Wth
refereht@%t o Tabl'éws,? i+ d6T eaph ormartbepiiedag! Somsrirsey 3&@*@&3@&«% no
aci ds 1-99, »QF; a8 | f?}@ éﬁiaij& 240 PFCANTR AAGLEAS 0080 ks BTLAL r&f}
24208, or amno acid f, or am no aci ds -381, or am no acli

1- 344, or aiehd. aC|ds 24 344 of SEQ [0037] The term "isol ated," as
used. in the context of this specilicatkmto define the purity of the
f usi oni{{®ddl ei n, Tfﬁeaﬂﬂré& lsatbat .tmpbshnr @hmﬂiwﬁ?subsf anticalpliary ﬁ%rée:ﬁ"@g iu@icher
proteins mngh n)ngm,z b|sj_as ? .duri gﬁproductlon é

wi thout | it 5T Sh™E IBEF SN AT @‘“ '“t“g arigs O(S}t"ﬂ B SHEFR & D P ‘f Wbl
during expresiaters uife 4iRe 1§ uBHOR WERLELD FiBud SBab b betkdipl GicRBEH $i

For exanpl e, an isol ated proé ein of the invention may conprlse 1-25%
20-25% - 15575640125 Preuplany Rovy - 1g uygrprolg e BRARMEBOIPCI 9B R homiT of
protei n cont@m ARRLS, de8s bElakd ok dREARUELE AP SRRESE i FMROSI ti ons
conprising isolated proteins of the invention, however, can contain
ot her pmoggei ns. ‘3@&1@% iga t‘g.lt @Qf:ﬂ H?ﬂ%ru?g ih@@f‘t’ép{@f:ﬁm t@;’éﬁkﬂx&@ﬁﬁ% s fusion |
co-therapeutics. [00 . ‘used herein, "protein yPéepti de’
arc i nt er chntFaad) &e 5[3 Eﬂ]oi\gt togeerhibregion iy didwtic nyte @in@iliﬁmﬁmﬁ

di sorder ref.ers.to iinproving at |east one. sign or synptom of the
subj ect's di'sease or di sorder. [0040] The 'term "nucleic acid" refers

apot opk FALE, 11 bopel e e SR ST fe R brtlhb Tyt

understood %.0 include,. as equival ents, anal ogs of either RNA or DNA
made from nucl eoti de anal ogs, and, as appl icable to the enbodi nent
bei ng Weszyi bed,¥ ag«k;ﬂ@hﬁaésﬁegﬁﬁn@lﬁmﬁﬂg Lgemse) nﬁﬁdaﬂ&ﬂb&ﬁ%‘(@ﬂd@ﬂn 510!1
pol ynucl eot i des. {)004 m ‘oe I's used herein to mean, and

used i nter c?‘fﬁ?‘r@b‘& foyt ARt “"’E‘ S Yyt ﬁf?"‘gr'rélﬂ?ﬁ*’“ o ek nili‘ldtelarl y
i ndi caxg ot her :0042] Th% term " per (;ent identical" refers to
sapi enéi ?Jdentl%"‘ﬁét’v%ééﬁ ipthonergier gedypiencasmatanp Bivwdele fuon
nucl eoti de %@WM@@ ;ﬁﬁ@@%ﬁ:ﬁ@@td 3 Mfge@&&ﬁaé}ﬁsa@r&u AeHHYn ﬁ&*lpar ing
a position |n each sequence which e alighed for purposes

conpar i son. WEElr essi on as a per cent age of identity refers to a
function of the nunber of identical am no acids or nucleic acids at
posi t i B84ishar ed igyretl Aés ehrparmbohewingdhe efoctaidinhousmplehgRABHE e fusion

lgorith RLOgLANE, KAY:.h d F‘?V'IT BLAST
ENIR By ARRERG BE ROGRIP g?@*a&*ﬁ%% Bt R B GR i lggftﬁfence

e ueollCart . 0. et Pl RSl Bich Do 300 b Gt ne

Nat i onal Oem‘batr tﬁ:DﬂiwaLMeeﬁ lrtliggys o fahatomRifiian, in Nayricomabiiddel fafye0f
Medi ci ne, t’ nal Instatlut es of Health. Bethesda, 1111d. In one
enbodi ment , %% "B@?‘&‘e??f’ T'dentity of hvo sequences can he determ ned
by the GGG program w.th a.ga ght. of _ each am no acid_gap
by | ey P8 Pr OO AN, 2,90 MELANG 0L o8 RSB ROt
bet ween t heprhih SERYEALAS: o HO4E3s SLARROES: bR htf;yma@n PRagatedr.aed
by conparing a reference sequence or a subsequence’ of the Teference
sequence t TR stouselddice (e.g., a nucl eotide sequence, an ami no
acid se%uence etc.). The reference sequence and the test sequence
are opkfiddl Iy aliligﬁéd bvetinegraph Hiovveg %ﬁtfnﬁep! efemwtcdyﬁﬁﬁieime&d ca
comparison wn o Y n addi t j,ons
or deletio ¥s%’ g}uchlgglu%genr :[‘zﬂn{?g b‘%@ ucebdl Rt %‘gjt “fd ‘é‘t‘i <Btience.
The per centmé.egmen&m.ddﬁmm:yummi&t.érm ned by detertnining the
nunber of positions at which the sane residue is present in both
sequences and dividing the nunber of nmatching positions by the total



[ 0044] Sequence identity is typically determ ned using conputer

pr ogr ans. r tative programis the BLAST' (Basi
Al i gnnent 8&?(%1@%2%' ) program publicly accessible at 'fPhe b"l%’ﬁ%?ﬁ

Center for, Bi ot echnol ogé Information (NCB!, o ) .

| at pi tiié@m;m bi s| F#TE o0 4 aRpsolprdRadifphr e st fian cxemplety
sequence 1 ORIRAUENEESnipinBin AL ARASE R4 LEk mn@&a{ Sencrehtd it\&ﬁxﬂ]@’f
signi ficance, of The matches, "then identifies and reports only ose
mat ches t hathedpdompiteis ighivpe-Camtipehadncad pitirgshiotde bedel. . A

sui t abl ever Si on of the BLAST programis one that allows gaps for
exanpl &03¢er si onFsk IS pdehgrirph dtovang thgfit@i of wobdsipReg RAGE-Ig fusion
25(17):3389;402" .1997) ... Additional .suitabl e prograns far identifYing
proteins wi F%}Q%nea%g%g)éi%sgg%ﬁ %‘ifrér}t‘ig& PRES AT S i(3’f""ng‘?’?ﬁ'é'ﬁi Eatie ‘E’r‘w

i ncl ude, butriatie matsehiodbt ed. to, PH -BLAST (Pattern Hit Initiated
BLAST, Zhang, et at, Nucleic Acids Res 26(17)3986-90, 1998) and PSI -
BEAST {Rasi ti on- Spesei fid ig a bhegapiedoRiAST: cALAS6TUH oxebladd RAMME BhGon
Aci ds Res 250 ‘1{% 14389-402, 1997).. The prognuns are publicly

avai | abl e aP*fHeONEE]ER BT d M RFichay) a8 guditastarahelipnie (geadam) i t he
defaul t set {hBgScdi & Lt ArlfEELDLNG SRAUENCe identity according to
the invention. WD 2008/ 157378PCT/ US2008/ 066956 [ 0046] The present

i nvent k@i provi dgs, N 7;8 Qhat gﬁgpﬂ U420 BE Q&L rg}%hz%i;:ﬁ)gii{%@é!ﬁaﬁgi'a?ne
pol y-peptide conpri si ng_:' (a)~a -first” amno aci seqtierice” at “east
90% 91% 9P9EOEYPV Y RIsOENicad BTt AYTe §884yporll 9Bgadimkduiadalthtios a
manmal i an r-&%ﬁ&t;ﬁ 4ol . advanced glycation end product (RAGE) |igand.
bi ndi ng donain, the first am no acid sequence capable of binding a

07% oW 045 oush04a% 8 on S BR GosFRUENT Srmo B katinels RE,

chai n i Mmunggtabett jointhgads eonss &t otope--@liagen thtwgaenbridhenaef ,
wherein thevfiﬁfist am no aci d sequence conprises at |east one

mut ati on, orf’&f: | east two nutations, or at |east three nutations, or
1-4 mutgtions, or 1-10 tions relative tg a -wld type RACE |igand
bi ndi ng'ddhai n. M%b|%@§ﬁ O P PBHEOE IS i Mg tiined sepéorsi r st
am no aci d SRQHANGE ALRs LIOS&ehilily RAULASES LRS- ALA0L YOl Rein
fusion protein, Tor exanple, by making the RAGE |'1gan I ndin omai n
nore resi st &/t BEGYHF Brebigorisdugedrdlutitinense Swdhl as t hose that make
the fusion protein nore resistant to finin-Iikeproteases. Suitable
fragments of the seqenghamnorackdrseslonesyi t}»@if}#ﬂ‘%@ﬁagmms_ t hat
retain the ability to inerease the serumhalf-Tife of the fusion
protei ng:gf Wi chefihgysare part relative to the. serumhalf life of
the same first amno acid sequence alone. Preferably the first am no
aci d sggdence at j di hag 1 S860AD (M "R 8G kO neesalg. derived. £rom
hunan FACE | | gand bi ndi népﬁgn%?*ﬁ & ‘S’ﬁgﬁm% ."I{\ﬁl@ﬂg]@'@uél%g%t d
prot ei ns of REKE sefey bnprictmsiay ingampng s8d oneeaes thar & seimtamtaRe thitar to

sequences-ip addition to l.i gand bi ndi n maj.dand .ap |i g4
const ant doér;]ﬁflﬁi'\g i ‘f{;‘é}aﬁ‘énn KK@%@“@B f‘“gétrqué&%’ '?‘gg"“ﬁa’f’h‘é’i ‘W‘p@-"ﬁ’r‘%’t’-‘@iri’l
of i nventi ORANKEiGORPILI sStafd kivijier spedentfe e MRy aBearkasghtfa
bet ween, the RAGE |]igand binding domain and the | gG sequence. Fusion
prot ei ns of “THEGYY R S el Shppiteecsrwavoeomprereigriseigpent Bam f or
exanpl e,  pugishbeadkiQRic LAGiIRRAVEREES sS4 A8 18: Bl JbiesS:y JRushon
proteins of the InVentiO11l My conprise one or nore ‘eplitopes '
recogni zed ¥ydsemlnerer avityeieairieBloboveant i bodi es, for exanple, c-myc
(HQ CASEEDE, .8EO ID NO 9) and henmggl utinin (YPYDVPDYA, SEQ I D NO
10) deiliVel fromhawsedpierspe “Ragiblizoddiidify drompa’ heWegoE Wtiin micrs o
protein. [Of o otein known to. t - of skill in
the art mygﬁgiﬁgléd]mﬁ?%gapg?tgéﬁ é’g{ PO Re® S‘r‘i’ég}é‘“ﬁ‘t““ %ﬁo\/stg‘n?ﬁ%‘ﬁ‘? that
Pref erabl y tehésabt statinith dfrara RIAGHE Hyaad il :NteRACRPldtRiclidN:hdnche used

Specifically, without Hmitation, a RAGE ligand binding domain inclades a

6



preferably; froman 1g04 nol ecule, for exanple, am no acid residues
149- 473 of ccession no. A A 1125985. An |g.

in the pre‘gg%tﬂ&?lnée%tl on may be an 1g04 Pc region and %ﬁcﬁb&%oﬁ@?
one or nmore of the C112 and Cl1-13 reg hons of the inG4. nol ceul e.

10051] ExanpPREPEHIE f7118BPee PHEIEApFEd AsdopeEnse iR rusmenirap &ACE

fol I owi ng tahh&s. waRSelTakk &l Taioy, 'dda’?sﬁagipﬁr\@ﬁk @ﬁzk@»cﬁ%@@?%&@f a
human RAGE-1g(34 Fe fusion protein gene sequel/

2008/ 157378%@@08‘?% 6695501008 Si?abh'emmm\ Hmim?n ”’m@&l}g@ﬂauﬁk RSB on

AT GOCAGUCCCARRE AR LA RS

TCA AAACI ATEAGAGCRCEERATNGEEOACCCAC PCGTOCTGAAGTAE W GGGGEOCC. CCCL;
GAAACCI ACCC. CAGC Cc&CT CGAP) T.

CC, " ThXRGTEA. ACATHE SAGK

TCC', GACACTCPPC;

CCTCGTC3! pcﬁféémfc&*w%ﬁc%whﬁé@mw "é@fﬁé“(&‘ﬁt&(‘*ﬁm

ATC: ACCX: @ proteins with which # is associated during production, including withoat limilation
GATI TTCCGCPTGCCAC. | GCAAT CAACACCAATOGAAAGGACACCAACT CCXACT ACCGAGT
| CTACC substantially free of other proteins present during expression of the fusion protein in a

ﬁgﬂgg&@%@%&mﬁ%l BAGHN Gl ot hedfen o A G AR ATERIEE C
ACATCI PCTG CAAGQUR I GO T ATOETIOCNGRGATTG T - 99 ARE:T CBOAGTROIATEREGs &ka: C
CCTGGTGOC:

GAr aGAG A, 77 R R BB EPERA ARSI oY EERees ACRBREES S RE BiREaGaCe

TCTTCACACTOfsA8ed proteins of the invention, however, can contain ofher proteins added as

CGC, ACCT: KATQCA11( CACC, CCACCC: C GCCl. CAGGAGATCCCCGT C:. CCACCETCPCCTOTAGC
V\PCACCC CAGHROHHzérs, carfiers, exeiplents or co-therapeutics.

CONCACCGOA0CTTOOC:, CACACCC: COCATOCACE, COOGTCTGr aCTGCP, C, CA
%\I &oraove F@&é@éﬁ@cﬁm@cﬂ@ ‘ MexSeTAACCCTG. ACCT

GT GAAC

T GSBABO0CT RIS TSN R TP APy G ST OGP R FFEoDeC
CAGCCCT C" Phon or sy G&iom of the mﬁd&a s disease or diserder.
C': 2GATCCTC. CCTCA CCAGOGAAC: CTACAGC. TGTO: 11" GGCCACCCAT

TCCA%‘ 40 The tcrcx% nuuéic_i_ .&g\%@fq&éx &Rfﬂncieoﬁgigx {4 éC&K m&&%

CTGCACCCT  acid {I}\‘A), and, where appropriate, ribonucleie acid {RNA). The term should also

B AL SR RS AT

ACr OCCCCT a GaieYeht i =/ GH & dikd, ‘as sippiciBle & th bbb dnHeflCEty deseribed, single:

e

TOCCOPOCA OGC:; CACQAAGACCPACACC: ti ! AGATCACAAGCCI CAG
AACAC 'ﬁ“d&’é‘.&c}‘rpﬁf‘% W‘Fﬁe !@i@gGT %‘&W 'y with, the

CCCATCATC VEGACRNELT Q?J;@GLQQQ,;E NG " CCPT: CPTCC:. CCCer
v'ex'ita, , GGACA CTCTCA PC. CC. Cr°

PC: CCP @[C ACCH LR @z@&fe%@q[@%@ O T ammo
C4TA VGATGCCGTOG. kGC. PPGCATAATGCCAA! CCCGCDdGACO GC. k

CAGCACGTACCHAS m@d@x@m@mmm%&a ¢““ha@@1’f®é\AMAAGGAGI'

5 G}%ﬁ%f%ﬁf*@ﬁﬁ%r WTCG“@%’SA%&@ o
ACC@%E@F EF@ &Fﬁ%é‘f?f‘“m"" shared by the

CAGCAGGCT AAELKTAFACAMAEE.: Various alignment algorithms andior progt: ams way be used,
ACGFCISCACGA%ATOTC Tnt TCAr Cl CTCCGTC].ATCCATGAGCflI' C."AACCP,

CA. CACAC3P, RetfrsdPeTdsdieTebet ENIBEP Breia pod 6@4%15@011*@1&@1)@&@5 AP

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

NFY OF
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APKKRPQRL: M 50 WK1; NTGRTEA WF. V.f., SPQGGG PWDS \ 71. PNLI ? NGSL FLPI WG

QDECI FRCQ 11 N531KETZ SNY RI/R Pi: 4K PE: . VI: A
VGICVSEQO5- ‘%B%g%iﬁé%l SICI LD CK FL V1:-'NEKG VS: TKEQT n&g{m&o

ELt 4VTPARCLG 200 DPROTFSC! SF. SPG . PRFI R7- 14 RTAP W E P FL KEVQ_
can be used with, ¢.g., defuult settings, ENTREZ is available through the National

Center for Blotechnology Information, National Library of Medicine, National
Institutes of Health, Bethesda, Md, In one embodiment, the percent identity of two
sequences can be detormined by the GCG program with a gap weight of 1, 0.z, tach
andae acld gap is weighted as 77t were 4 single amino acid or muclectide mismatch

hetween the wo sequences.

1004

K
Ls]

Sequence identity may be determined by comparing a reference sequence or a
s;ai}seqmm ¢e of the reference sequendce 1o a test sequence {e.g., 2 nucleotide seguenice,
an amino acid sequence, ete.}, The reference sequence and the test sequenee ave
optimally aligned vver an arbitrary number of residucs termed a comparison window,
o oxder o obtain optimal alignment, additions or deletions, such as gaps, may be
mitroduced into {he test sequence. The percent sequence identity 1s determined by
determining the number of positions at which the ssme residue is present in both
sequences and dividing the number of matching positions by the total lengih of the
sequences in the comparison window and multiplying by 100 o give the pereentage.
in addition to the sumber of matching positions, the nuenber and size of gaps is also

comsidered in caleulating the percentage sequence identity.

{0044 Segquence identity is typically determined using computer programs. A
representative program is the BLAST (Basie Local Alignment Search Tool) program
publicly aceessible af the National Center for Biotechnology Information {INCBI,
hupefwww anebiolmaih.gov/). This program compares segments in a test sequence
1o sequenves in a database to determing the statistical significance of the matchds,
then tdentifies and reporis only those matches that are more significant than a
threshold level. A suitable version of the BLAST program is one that allows gaps, for
example, version 2.X {Altschul, et al,, Nucleie Acids Res 25(17)3380-402, 15971,
Additional svitable programs for identifying proteins with sequence identity to the
proteins of the invention include, Bat are not Hmited fo, PHI-BLAST {Pattern Hit
Ioitiated BLAST, Zhang, et ai, Nucleic Acids Res 26{173:3986-90, 1998} and PSI-
BLAST (Posttion-Specific terated BLAST, Alischul, et al., Nucisic Acids Res
25(170:3389-402, 1997). The programs are publicly available at the NCBI web site
listed above and may be used with the defanlt setlings in order 1o determine sequence

identity according to the Invention.

{06451 PFusion Proteins



11, . n. PECGAVA 250 PGGTVI TI 2CE VPAQPSPQ M WWKI X; VPLPL P PS PW I . LPE

| CPQDQGTY

LI U A aarl

400 t SSC .
fn0as
{0047}
(0048}

THS SHC, QD3PAV. 9151 EPGFEC: 715.1 GS_VOVBG.
0%9%61%73 F21: APCS| i STSESTAALG VTVSMVEGAL \E‘i%‘%ﬁ%@ﬁf?ﬁ

, YELS .131NWle 8 a PTCKV1) ' PSNTKVDK
The pr esent invention provides an isofated fusion protein comprising at least

ene polvpeptide comprising: (a) a first amino acid sequience at loast 0%, 91%4, 2%,
§3%, 949, 93%, D6%, 7%, ¥8%, or 99% identical to a mammualian receptor for

advenced glycation end pmﬁuct (RAGE} ligand binding domain, the first amino acid
sequence capable of binding 2 RAGE ligand; and (b} a second amino acid sequence at
feast 90%, 1%, 92%, 93%, 94%, 95%. 96%, 97%, 98%, or 99% identical to a human
heavy chain immunoglobulin [pG4 constant domain or a Sagment thereof, wherein
the first amine acid sequence comprises at least one nniation, or at least fwo
mutations, or ai least three mutations, or 1-4 mutations, or 1~10 mutations relative to a
wild type RAGE ligand binding domain. Pxamples of nrotations that may be made in
the first amino acid sequence are those that increase the stability of the fusion protein,
for example, by making the RAGRE ligand binding domain more resistant to
proteniyiic degradaiion, such as those that make the fusion protein more rosistant to
farinslike proteases. Suitsble fragments of the second amine acid sequence include
fragments that refain the ability to inérease the serum halfilife of the fusion proteins of
which they are part relative to the serum half life of the same first aming acid
sequence alone. Preferably the first amino acid sequence and the second aming acid

sequenee are derived from hinman RAGE Hgand binding domain and buman IgG4.

Fusion profeing of the invention may comprise one or more aming acid
seruences in additon to a RAGE ligand binding domain and an IeG4 constant
domain of fragment thereof. For example, a fusion protein of the invention may
comprise a Hnker sequence which may be ipserted betweoen the RAGE ligand hinding
domain and the IpG sequence. Fosion proteins of the invention may comprise one or
more tag sequences; for example, purification fag sequences such as 6-Histidines,
Fusion proteins of the invention may comprise one or more epitopes reeognized by
commercially available antibodies, for example, camye (ROKLISEEDL, SEQ ID NO:
9) and hemagglotinin (YPYDVPDYA, SEQ 10 NO:10) derived from an epitope tag

of the influenza hemagglutinin protein.

Any mammatian RAGE protein known to those of skill in the art may be used
i the practice of the present invention. FPreferably the extraceilular domain of the
RAGE protein vwill be used to identify a ligand binding domain that can be nuitated
and used as the first amino acid seqaenice of the fusion protein. Suitable exanple of

mammalian RAGE proteins include, but are not limited to, primate, human {e.g,,



RVESKYGP PC 450 xf SCPAPKKW OPSVFI : FP F PKE, 1211M PEVICINVDV S QED
PaVON 500 W AN AKTKNnREI MST YRWEW Q -"I1'Ke. lﬂg @
ad., PSl31‘¥%I§ f7 I NPRI C QVYTLP P SCE 32' M PKW gy S Illél\{? M ¥
P81) 600. | AVEWESNGQ PEN: NM TI PP V111.. Stacarit; S RE TVDKSR
GenBank accession no. NP_001127 and NP_751947), murine {c.g., GenBank
accession no. MP_U31451), canive (o g, GenBank accession no, AAQRI287, rat
{e.g. GenBank accession no. NP_345788), fetine, bovine (e.g., GenBank accession
no. AAIZG128), ovine, equine and porcine {e.g., GenBank secession no. AAQT3283)

RAGE domains.

{0049] RAGE amino acid sequences comprising one or more changes or
modifications with respect to the wild type sequence may be nsed in the present
fnvention. Such changes or moedifications inclusde, but are not Hmited to, point
mutations, deletions from the Neferminal, deletions from the C-termnal, internal
deletions, and combinations thereof Aay change or modification may be infroduced
into a RACGE sequence for nse in the present invention so long as the resulting profein
retains biclogical adtivity, e.g., the ability to bind one or more RAGE ligands. The
figion proteing of the invention also include those with or without endogenous
glycosylation patterns, inchuding without limitation, fusion proteins in which the first
armne acid sequence is derived from a mammalian RAGE lgand binding domain
with or witheait associated nafive-pattern alyeosvlation of the binding domain.

{00501 Any suitable 1gG Fo region may be used in the praciice of the invention,

-5
)
;

preferably, from an 1G4 molecule, for example, amino actd rosidues 149-473 of

GenBank accession no. AAHISO8S, An [g region for nse in the present invention

may be an 1g04 Fe region and miay comprise one or more of the CH2 and CH3

regions of the igG4 molecule,

[ons1y Examples of suitable fusion proteing are provided in the following tahies.
{00523 Table 1 provides the nuckeotide sequense of a roman RAGE-1gG4 Fo fusion

profein gene sequence:

10



t') CEGNVFSCS 650 MIJT-1 NHK TVKSL, 51 JSU. 3 67a. [0056]Bold text is
the am no i nce for the RAGE signal sequence. IS
the am no g@l goszlgé&ﬂgnce for human RAGE, and underli ned t?@%ﬁogﬁé‘;
am no acid sequence for 1gG Fe maim[0057] Tabl e 3: Human
RAGE- Li#1édt r i g@i#ée Fudism BARE-pithicd orEGanD Speays (SEQ 1D NO:L
ATGGCA ApnGGACCCTOCGTGCTOG TCTCAGT CTer GGGEEECAGTAGT AGGT Ge Sc
A a ATCACKEP S P A PR F P CTCRGTCTGTEGGGGECACTARTAGSTGCTCA

. Gt | GTAARGX 1 B0CCCORA T VG HATIACER L ARG E TG PAMIGEEHTICCCO A RGAARCCACTICAGT

OCCl t GANI SSNAGTEAAGALAGEC R AGCOT R AT O TS T TCNCAGTGAGGARRCCCT
GCCTCP. AACKM 1114KI‘ Iérl I“eCCCAqéKI PIVA

TGOCCACAGTT ST T e et TEECERETE BN EHRCEA
TGAG ; (1 @WW@Q\M’V@* -AW K3W%ﬁ@mmﬁnﬁxﬁc
TACCGA\CTG@@'QEQT&Q G AGAG \,*&Gﬁh‘t%@vﬁ@cmc *m:: ucx‘ﬁwlf;:w COARDARGGE w;f‘

; Cezt G 25 TCRILLC.o TTQ[Q,?,J, ® rk s cecInpunole
t O G ACAT@ Ivrlg.\.'c.]_ A %%% Le i \)\ .ﬁl T ARATGGE -r""_ WG QA\M
GACTer nCCTECHEATS AR AW%WWW@NC’ PROAGACANGECTUTTCACRCTOUART

GAAT GAVAECEAGTATEETGAA B EAACAABEAEBAGACABEH MBAGABCEETEACACTORAET

T T
5F Gf‘ﬂi?e&’(%%fr RS

G oA Rer Vot oA CEE P EATH RSB
C&CTCGAGHAL B TCEAAT FOC L TGRR TCRAGSEANP OB OO T raCCCOTT O ONCCABNANT
CCAGTE- V3ETORIGETR AR ACTRTAAGERAKAGRE TRk R ik SRcnconmtccacaen

?Cm%@r%Mﬁfﬁ o ﬁ:c RCGREGRAGT ‘JG’ ¢ %F*G(,—\*x,

RIDCARCECRCTRPTEOOCEA
CTGOCCE g \L%T?. S B

CCT GGTaR‘I‘"{\@"‘?“?”‘” A AR G AN OO ACCAGRT I RRAN IACCAAGACOTARCACC
CCCCGAACGEL 8 3ARGGAVFCCTOGAALTC EOCCEACCACEEORGTEEACACER LA
ne. CCOGL QQMPG% A T AT DGOSR BT AT F PO TG O SR AR AR R AGRALA
ct"S. KAI%CT(X AEE =CGI. TCCAQL TAGC ™ qu

VNAAR- 1 -8k :

GO W'ET@TCC

:k‘x"‘ AR \.‘(b’.:‘\\..’:'t’ \..c;n{ 1.2,

_ B ?*‘-*MW@T’KAT
Cl ACAAP, \CACEACSTACOETGTER K ACCCTEETCAREST,
" VIGCACC sﬁéi,mﬁ:k@z\é\é %@L%@Ié&.ﬁé@' %19@{1%% M-‘%%%wwmcm SRGC

CCTOOOGLICLTCLATCACAMACLATERCC |
AR AT BT RSRCR SRR
STCARNE; GCTTCTACCCCA@GACATCGCCGT "ACTG
. GAGCAATG C-BCACCQ/\AOAACAACT ACAACACCACGCOTCCGL,; TOCTCGACTCCGACGGECTCCT
| kr HOEE Bald st &y e posimorequence for the RAGE signal sequence, normal text is

8“";»1ﬁ&%&&W@W&@%@ﬁ%@m’mf

text. is thifEod mgosequence for the RAGE signal sequence, nornal
text is the coding sequence for human RAGE, doable underline text is
the cedi ng sequence kr the peptide Iin Cr.and single underlined text
is the coding sequence for 1g&4 Fe region. 591Table 4. Am no acid
sequel -1 ee of a huntan RAGE-Li nker4g04Fc fusion protein (SEQ ID

NO 4) . HAAGTANGAW VLVLSLWGAV

H



VGAQONI TART GEPLVLECKG AMC< PPQRLE 50 WKLNTGRTEA Wit S POGGG
PWDSVARVLR, g%: G QDEG FRCQ 100 AZANRNGKETK SNYRVS}I%S SA
SETAGVPNK W 8&@ 150 PAGTLSVWHLD GKPLVPNEKG VSI | KE Eiég%ﬁ&gyp
PETG_FE__@" ELMWTPARGSG 200 DFR ?TI TS C S SPGPRHRAL - o
U633} fable 2! Amino acid sequence of a lnwnan RAGE-IgG4F e fusion protein {SEQ

ID NO:2)

MAAGTAVEAY YLVLSLWGEAY VERONITART GREDIATLRORS APKEPVORLE A8
WELNTORTES  WKVLSIOROS PUDSTARVLE NOSLFLPAVE TODEGIFRTQ 100
ANNENGR B SHNYRVEVYDT BORKEPEIGESA SELTAGVPRNI ! 154G
FAGTLOWHLD CRELVENTKG VSVREQTRRE PETGLETLOS s 200
L OTESUEE PN PRERAL RTAPTOPRVH EFVELEBVQL 250
NP UPROFEPGTH WHMEDGYPLPL: PREPVLILER GD0G 3106
SEGHER OFGRAVSIST TEPERREDTA CEVORSELAT LALALGTEGD 350
PLAPCER SUEESTAALG CLVEDYF g VTVSHHEGAL BGVHTE DAY 450
SSHYLYELE SVINROSEL. G‘.E""""\!‘l‘CE’V i3 BEDONTHVDR 450
VHOPAREFIG QRRVRLTFPR PRI MISRT PRV YL 550
WYVDGEVEYHEN ACREPREBEGE WETYRVESVL TIAVLAEODWLNG BEE
GLPSOIERTT SHARGOFRR 2 DUYDLPPSOR BWTRNGV ST CTLUKGEY RSN SUG
I AVENEANGD CENNYHTTEP  VLOUSDOSFFL YERITVDRGR WORCRVESCS §50
UMEEALERRY PORSLOLALG g1

{0036} Bold text is the amine acid sequénce for the RAGE signal sequence, normal
text is the amino acid sequence for human RAGE, and undertined text it the amine

acid sequence for 1pGa Ferepion.
o) &

FOR57 Table & Human RAGE-Linker-{eG4 Fe Fusion Gene Sequence (SEQ 1D
N3

ATGCCAGCOGCAACAGCARTTGEAGCOTGEETECTERTCCTICAGTC PTG CCRGCCAGTAGTAGETGCT A
AAACATCACRGCUCOOR T TR GAGLCACTROTGU TRAR GG TARGUERECUCCTRAGARASCACLTTARC.
BN CEOACAGA ACOO TCEARMIC TUOTCICINC COAGGGARGAGSOOCE
RO TR TC NN TCT PO IO C RO TETCGOONTCCARN :
; PO GO AGCC AR IGARTAGEAA TGEAN M ICAGAC ARG TNUASC TR CEATTCCST
AR TG A U A A A G E A A T R RO B PRAAT T RGN G TS IO COANTA ‘
AR I TG AR G A A GO T A A G A T D A G GO A A TR AR CCTROTRCT

GAATRARBAAGRGRGTATCPOTEANGERACAGATCAGEARACALED

RSN,
=3 AT OGT

REL IR

d TEARGATASCRITCTTIRACTOCAGT
CECAGUPAATICIGACCOCAGCUCOGEGAGGARATCOCOEFCCCATCT NI TCCMITAGC T TCAGONUAGRE
OIS ACCERNC PG AL RGO CAT OO AGUC OO T T GHRAGCC TR IGCUTOTOUAGEA

- ATy ATy :
GETCCANPTGERCRE

TOGAGC ACARGGIOGRGCASTAGUTCOTGSTONAACCETAAOCOTEANT TG TRAN
PLCCEGUOCAGCONTC PO TCARANTCCALTEGATEARGCATRGTO RECCCTTRCCONTICOOIOCAGOOCT
ATGCTEATCOTCONTGREATAGERCC TCAGEACCASAGARCITACASITGROTCCCIACCCAT TCCANA
CEQGCCLOAGSAMAGBCCHTICTETIAGCATCACCATCATCERACCASRCEANIRGHERAC
TG AGCATP I AGCE PG AR O TR EC O I G A G RN T LU ARG HGGECTTCCATT ARG
AT GO T L e O NG aCCC M U T CCAGEAGC AT I CEAIACC ACR G TG OO SO THEneT
A A B A O G D G T G AR T C AR GUEO LU T AL CAGUIICE TONACA
T S O AR U A A TOTACTOC O AR AGCHT GO TERL OGO ECCATRAGE
FGEECACEARGACC TR A O TGO AN P AGATCACAACCTCAGC A ACACC A ASCTCEAC AAGAGAUTTGA
GO AR AT AT T COCCOATACTC AT C AT GO ACU A OTEAGT T TUGHGERACCATCAGTCRICODET
A CC A GAL A T O T A T AT T C O ACC O T AGG N A CTRC G DI TSI REALGIG
A AGEA AR O N G O A T T R A T T A C O TEGATOOCGT R AGCTECATRATCCCAMGACAND

AL L
SCCGTECEATRAGK A I CAC O TCCT AU AC AR

WEPTCARCAGCACEY ACCETRIOGN
A A A A G B A A G A AL A A A G TGO Y OO TN ATCAAGARA AL CAT O
ARG AR B GG A O G A G AL AGGTOTACACCUTECCCOCATCOCACRACCAGATCACC ARG AN
CCA IO AGCC T CAC L CC O P CA R AU RO OO A G A AT C L U GG COUAGAGIAATS
GOC A CERAGARAT AT A A AGALC A GG T oG N PO EAC T C A GO O P e P I DO AT RGE
ASCO A O G A AGATC A TR AT C AN I IS T ATHCTCCETOAT AR

oA RO A T A A AC ACARCAGUIITCTCCOTGIC POTCCERMNARTEA

{0058} Boid text is the coding sequence for the RAGE signal sequence, normal text is

the coding sequence for human RAGE, double underline text is the coding sequence

gon

oot
~a



TAP | QPRVW EPVPLEEVQL WWEPEGGAVA 250 PGGTVTLTCE VPAQPSPQ H

WWKEI GVPLBL .BPSPYL LL PE | GPQDQGTYS 300 CVATH S SHGP (CES

PGEEG PTA COMBLTET | ALACSGSGS 35.0 GAS T KG P S PLABCLRSTspsss
TAALGCLV  KDYEPEPVTV SVWWSGALTSG 400 VHTFPAVLOS SGE.YSLSSW TVPSSSLGTK
TYTCNVDHKP for the peptide linker, and single onderlined text is the coding sequence for IpG4 Fo

Tegion.
5597 Table 4: Amine acid séguence of 2 human RAGE-Linker-leGdFe fusion
profein {(SEG ID NO4).

MAAGTAVGAW VINLSIWGAV VEAQNITARI GEPLVLKCKE APKKPPORLE 5C
WKLNTGRTEA WHKVLSPOGGEE PWDISVARVLP l\!CmLI‘ L}? VG OIQDEGIFRCY 100
. X
I

(-.‘ r‘\-J
T
‘!

AMNRBGKS SNYRVRVYQY POKFEIVDSA SELTAGVENK VOTCVSREESY 150
ﬁf‘a”’,{’L WHLD GXPLVPNEKG VEVEEQURRH PETGLPTLOS BLMVTPARGEE 260
DPREFTFSCHF SPCLPRHRAL RTAPIQPRVW EFVPLEEVOL VVERRGGAVA 258
“\

¥
PGUTVILTCE VPAGPSPOIE WHMEDGVELPL PPSPVLILEE IGPODOETYS 300

CVATHYSHEGP QESRAVSISI IEPSEEGETA GSVGESGLGT LALAGEGSGS 350
QASTECEPSVE PLAPCISRETS ESTAALGCLY KDYFEEPUDY "'\‘?‘*S\:AL""‘SG 408
VHTE DAL 05 SGLYSLESSVV TYPSSSLGTX TYTCRVDHKE SNTKVDKRVE 450
SKYER Z-‘CI’G PAPEFLGGES VELFPPEPRKD TIMISETPRPEV TOVVY "*\Qnﬁ 5Ga
DEEVORN® J‘%‘“E*“i?hl‘mﬁ‘? EPREEQFNET YRVVSVLTVL HODWLNGKEY 530
a\.-KVS.\.uKL.LTS- SSIBRKTISKA KCOPREPOVY PLEPSQOENMYT RKNQVILACLY 600
RGEYPSDIAY E‘Z‘,E'%N(:OWEN NYRTTPEVLD SDCSFFLYSR LIVDESRWOE 850
GNVFSOIVME EATHNEYTOK SLSLSLEK 6878

f060] Bold text is the amino acid sequence for the RAGE signal sequencs, nommal
text 3s the amine acid sequence for human RAGE, double underline text is the amino
aeid sequence for the peptide tinker, and single wndedined toxt is the amino acid

sequence for igG4 Fo region.
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SNTKVDKRVE 450 SKYGPPCPSC PAPEFLGGPS VFLEPPKPKD TLM SRTPEV TC\/VVDVSQE

500 DPEV EVHNAXT KPREEQFNST YRWSVLTVL 1. 1QDW NGKEY 550
KCKVSNKGLPW§§ %{39’%%@ KGQPREPQVY % . - LI PSOEEMT KNOJSLT(HS?’%%@PS/““%G

KGFYPSDI AV EWESNGOPEN  NYKTTPPVLD SDGSFFLYSR LTVDKSRWQE ,
fO0617 Table 5: Human RAGE variant-Ig(34 Fe Fusion Gene Sequence {SEQ ID

NO:5)

ARIGCUAGCCEEAACAB A G T GEA GGG T C TOR T C T CAG T C TSI CEECEGCACTARTAGE RGO R AAAD
AT IACAGCOCEEATTRGCGARCCACTRATOUTRR ACPET AR BEGREE] *f"C."(.CANEA@. ACCRCOOTRGUGGITGEAR
TG AARC I AAUAC AU GE R AR RGO P R G T TG IO T C AR I AGERAEGCCCOTRGCACRGTIGTS
A T R A A GO L T P S T T G A T O A AN S A S S G AT I R T RO C Ay

AR T ARA A GG A G A A G G A R A A AT A B RAG I G T T TR AR T OO PGORARGEIAGRAR

»
AN

AR AT T O T OO AR T A GG T GO T T CA R A A G A A A T O I AGA TR AL T
COTRCAGGEACTCE RGO TERCACTIRER PEGE AR U CUC TR TCCOGA R IGA A AR GTATOTUTGAASEAR
CRGATCAGGROR A TGRS A AGG T AT A TG A P BE A U DA TG T CACT L CARCCLEREGRAGTA,
R T PO AT T U T OO TG LA P SRS C AR T IO O GR CEICCRRN T PP CATACAROICCUNTD
A G T G R R T 3 T D R A G A A D D PGS T A CC . B A AN I NG CAGC AS T ALOT

ITEETREARCCEIARCCOTEACOPETCARETCCOT RUICAGCCO TP TCARA T AU TR T IAAGE AT

_— o L O R e T . N § S — .
P B T N A G G PR T G A D T U R S A P A A P AR D AGS AR COTAD AL

o, o

PEGEICACCCATTCC ARCACHGICCOCAGCRAMICCGT OO TETOAL

l.{
s

ATCREUNTCATCEARICAGIINAG
A GRG G AR G A G A G AT AU R F G GAA D T A G P GEr RO T CACO ARGGRNTCS
B TG T GO T A A G AT T T U GA A A C ARG C OO O TO OO TGOS G T A BN

mn

A TGO A G A BN T A A A GGUC I TEAC S AGCR G ACACCTTCCCORTTETE

A A O A A L A T O R A ARG TG e D A G B A AU TGOS AU GARIACCTAD

A A R A T A A A A A A A A A 3 D S A A S A A D T A G A A AT ATGO IR T oA D

A T A A A G A T R G G A A A P O T T U OO AR ARALCC ARG AOTONC

A A T A N A G A G D G T B G A GAC A COAAG AL S CAROTCCART YUAAD

O A PTG G ST AGETEC A TAR PCCA R AC AL AU GC OO EAG G A A M T C AR R ACOTACCET

GGG AT AL e TG UACC A GACTTE G TS A GGC A AOEAGTACRAGTRC AAGITCTCOAACAAA
G G T AT GAGRMANCONTCECC AR QU L A ATGERC AU CCSAGRASY AGETGTATACCOTSE
A T A A R A T e A R A A C A I A O T A O T U GG N AR A GO T P AL OO RGCEAT

F; Crorw By Wiyl g s T ™ DOIA Y ~ YN Tl R R
ARG A G ARG A D A O A A A A O A A R A A C GO PO B GO TSRS TOOA D

R T A A A T AR T s A A R A G TG G A UG A S AR TR T NPT

STGATGOATEASRC TG ACARUCACTARACACAGA RGAGTONBC DO

SRCTCREEAMATOR

100621 Beld text 15 the coding sequence for the RAGE signal sequence, normal texf is
the coding sequence for homan RAGE variant, bold wavy anderline letters sre sites of
the point mutations introduced into the varant ARAGE sequence, and underlined text

is the coding sequence for IpG4 Fe region

14



650 GNVFSCSVYTI EALMNRYTQK SLSLSLGK 678 [0QQ Bol d text

i s-the: am g »ed7sgquence for the RAGE signal sequence g t
is the amno -acid sequence for human RAGE, doubl e undeq I neﬁ@é}g&%

the a ci d sgque fez the tide |ink and. S|nI underllned
ot T EOPRE am nolEPaSuut reiwaPOR: o Db P g G

2008/ 157378RGIAABARDAL 0FHEH6 [ 0061] Tabl e 5: Human RAGE vari ant - 1964
Fe Fusi on CGene Sequence (SEQ ID NO 5).

AT GOCAGCCGGAACABGASE FARAGREFGRENORHCETCCTEAGT CEETCGEEEELECACTAGTAGGTG
CTCAAAAC | aCAiGAm SROGGE PRDSVARVLE NGSLFLRPAVE IDDEGIFROG

3HCNGESE AECRECEHARSITECTHERPERE, VECABEISE3AGC. 41: GX
. COCT GOGACACHE R ST T U s VSVEROTRRE PETGLFTLOS BIiGS TRARGG
. g T YUY -v','.\v.(L 3 A v-*e qp W PV PLEEOE EL
GCl VCOPC: Te: |f,¢qg‘) eyl epulc oo re v ol
& L F EAPCED Y ARTIGVRLEL PREPVLILYY SErdR
GAGCC; Gari . " JoA Tl S \.’ﬂ STS: TERGERGETA GSUGGSGLET LALAASTHGE
GCM CGAACA@QATMA%G@@@AA@WW Gk | 5 A@QA@\ VETCCTGGG

AAGCCACI A71 401 EGSSCLYSLS SUVIVRSSSL GRKIVIGIND HEPSNFRVDK méﬁ%w

A.7.1C TA@Ba“" PESFORETC T IE RO

AGAG KI AAGCTAb
-

‘f A
Q0 WM“‘ VL HDDWENG

N - o )
J 3 2 AlL X F VSN
oy IR ; @r\r vq}' ( \ " 3\;;3\ Rl at 3 v s ay ¥
LA d y—ﬁ l‘)’&x;{:rﬂk = Q& 2 SR TN IR NS
2R

CTUCACU R

? VEp CCAQETTE ¢ROGETIET Alolici CAGRRCARPARTE COBRR AR HEEEGETIIGCCAC

O TGOCCTTOCERCE e dreayd ersusnveAvp mranteE cesramid sy entraadance. k

mACCTACAQQb;tc ofn nodit nyutations 1800 iuccd it )t variant hE A {
TG ' Gr eGOCACCLATT : CACCLACGLCEOSH 1 & S RA A TR ceaz
4, CO aGCCGARK: s ﬁu, amino avid sequence for ‘.{6(14 Fo region,

GAGGCGEt CAACTGJd AGGCPCT GTOGGAGGAT CAGGGECTOGGAACTCTAGCCC. VGGCCGOTTCCACCAA
GCGC, TCA TCCOOIt1iteCCC KX;

CCC. CCECCTeai GGAGCACCTCCGAGAGCACACI CCECCCTEOOC Vel ("' ati kAcKai C
TAC. TTCCOCCAACCGGTCACCCTOTC: GPGGAACT CAGGCGECCCTGACC AGOGECGTGCACACCTI C
CCOCK: TGTC CTACAGTCOVAGGACTCTACTCCCT. CACK: 1. . GCGTGGTGACCC;
TOCCCTCCMECM CTTGGGCLWCGAN3ACCTAC ACCTGCAP. COTAGATCACAAGCCCAGC: 45;

-t akei TAAGGTGC. 2ACAAGAGAGT. T. GAGTCCAAATATGGTC: Ce(t ATC2C

CCATCt hCCCCACCACCTCaCTTCar CGGdGGACC. ATCAG it TTCCTGTTCCCCCC: AaAACCCAAG
GACACTCTCG;

2W ' GATCTCCCGak CXCCTGAGGTCACGTG. : : GTGGTGGT GGACGT GAGCCAGGEP, AGACCCCGAGN
TCA kCTTCAAC TGGTACCTGGA' n", ;

(3t : GTGGAGGTCl CATAATGCCAAC: ACAAAGCCGCGGGAGGAGCAGPTCAACACI CACGTAC. car
GTIGC. . 2TCAGCG e CTCACCCTCCTCCACCAGGAC reacCk: "'

GAACCGCAAGGAGTACAAC- TGCAAGAH K: TC( MACAAA

GOCCI C. CCGTC- CTCCATC: (Pl GA2+_; : ACCAT

- TCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACCCTG

CCOCCATCOCAGG. z° , GGACI ATCAACAAG AACCAGCTCAGC- | NnKMCCTGCCTG. f . ' | LCAAAGG
OPPC. TACCCCAGCGAC

ATCUC CGTGGAGT GCGGAGAGCAATGGGECAGCCGCAGAACI sI CTACAAGACCACECCTCCCCl TCCTO
GACTCCOAC: GC: CTCOPTCMCCTC: TAC2t t 2CAGCCTAACeNnTGGAC AA

GACCACTI 7GGCAGGAGEX: AM CTI t TPCI VATGCTCC

Cl TGATGCATGAGOCTCTQOCI - : CAACCACTACACACAGAPI GAGCCI CcTcocT

"TC. Trett GCZW AAATGA [0062] Bol d text is the coding. sequenee for the
RACE -signal sequence, normal text is the coding seirence tbr human
RACGE variant, bold wavy underline letters are sites of the point

nmut ati ons i ntroduced into the variant hRAGE sequence, and underli ned
text is the coding sequence for 1g&4 Fe region. WO

2008/ 157378PCT/ US2008/ 066956 [ 0063] Tabl e 6: Am no aci d sequence of a
human RAGE protein (SEQ ID NGO 6). riant-ig&Fc thsion 1.

yoas
i



MAAGTAVGAW VLVLSWGAV VGAQN. , PARI GEPUVLKCKG APRKPPOLE 51 WKLNTGRTSA
NI CVLSPO, P LP NGSLFLPAVG TOSGTERCO 101 AMNRNGKE
SNYRVRVYQT&S A SELTAGVPNK VGTCVSEGSY 151 PAGTLS%LT&WWF\EKG
VSVKEQTRRE PETGLFTLQS ELMVTPARGG 201 |

{0065] Table 7: Human RAGE vartant-Linker-1gG4 Fo Fusion Gene Sequenc

D NOT.

&

{(SEQ

APGGCAGCCEEAAUAGCAGTTEEAGCCTIEGETECTEETCCTCAGTCTIGREGGEERECAGTAGTACETGCTURAARLD

TITRS I ST SN ST TS b o gt o N Y HEEA R NI S, AT AN T Y o W el N e Tola
ANCACAGCOCUEEATTAGCOARCCANTEETRUTEAAGTETAAGHGEGCCCIAASARACTAQUCCAGCGECTGEGAR,

FEEAMMTEARCATAGGCIGEACAGAAGCTTERARGG T OTFCICOn

L AN T SN ISR S NI Y N 8N 3 ey T e
AGGEAGGUCIODEOGRT AT

CUPCETETCCINICCAACSOOTCCCTOT TN COGISTCOGRATCCAGHATEAIGCECATTUTCONGETEOCAT

Sy ST TR TN T NN P SNV, T RTINS Y, N B S AN I e Y N TR Y o VLA A T g o =
ACAGCEAARCGARRGEAGACC ARG TCOMRA A CEACST CUEPETNUTACC RGN PEEGR A AGAR

PTTUTNITIN CUR IV 11t St AL TN N A BITER R INY
ATTETAGRDNTOTECONTIRARTTCACGOUTESTETTCLCARTARGGTEREC

O AGERAL PO I AGU T ACTIGCATCSCAALCCOCTRETICC AR PTCAGARGEGERETATITEREARIGAA

S AN

IALARTOPEMITCARAMICEANICTAT

CASRCCARCAGACACOUTEASACASECC PO ICACATTCCARTCCGAGITAATRETGACCCORECTCORNGARGA

SERTCCCOEFPCCCANCTIOTICTETRAGUTTCAGLLCAUGLOITCUCEALECCSHEGRO T TERATACAGCITOCATS

SO

CARGCOCCOET ARG IETEIOTCIGEAGG RGO ARTPGEIGETGEACIC AT AAGETGGANC AU DAGOT

COTEETHERACCHTARCCUIERCT UG TEAARTCCCTCUOCAGUUIPCTCUT R A AR TCCAUTGURTIANGCATGET

OCTRDOCCOAGCCOTGTECTEATCCTOTCTGAGATAGSICCTU AGGAL T AGCEARIC T A RGC

CACCCATTCCAGUIACCHEICCCRANAAMCORIGUIGRCATSCATCASCATATCAA AT CARGUCAG

FRGQOODTTED

FYRTTIR 1
TOTETSE

-
pa-

.
CAGGGOUCAMIPEEAECTC TGO R GEA T AGEGOTOERAAMITCTAGCUTGEUCGEIRGCAECTONGEARST

NPT N YO By P I NN N T NN TR T T N T T AN N P A I RN S ecy X PN N D A e A,
{ \,3:(:&-"‘»"3 A ARG A RO ST CCCOCRAGCCUNITGU R AGGAICACT TOCGASAGOACROIQOGIE

N I NPT P TETINI  R  ENE R EEY B PN Y Y A W LT i B SN TS ST T D TR R SRS ES SRS B SN Y N
L O B T D PO AR A A D A G A A G D G A G S U EEA AT T ASQC U PGACD AGLGLN

AT B F NI SO N I B £
OETREREAL &\3{_‘0{‘0"4 DUCALE

IR N PR P IN NN b  C  EVY R SOV X SN S Y I PR SR - p
GRGUAC RO NGO T COTAC AT DO AN AP AL COCTUAGT

o

AGOT M EEGCACORAGACC TACAL I PEC AR GTASATCACAASUCCARUAACACTAASGYEGACAAGAGASTTRAL

A A A G D S G S A A T A T I DO TG POl

TUCARREATGOTUCCCC ATGOOIATOATS

NN, o al LAk WA NI TN R TR, Wlaaf -2 P! Fal il it bR ahtah AT S T s b AT AT BT e o ST Ak T de 1 .Y S B
COAAR A A AGOADRCTO T A TERTO G AR O OO AT AL ST G IOETTEET AR COTINSCOM AN

S A A T A A GG T A D A B EC AT CGAGH TECAT AR PECCAAGACRARGC LU CEGAGEAS

AT TCAR I AGCAC G TACCH TGS T C ARG T O P AU T O TECACCACEACTCRO TGAAN U AASCAGTYAC

AR A A T B A A B T T AT S A AR AL A O M S CAARICCAR RGO GO RICCOT IR

GO A ARETE TAC AC O G L CUCATT CCASITRGEAGA TEACT AAGAR S CAGETCAGC TOACC TRUCTHETC

AAAGEC DA C OO A O GAC AT CGC oG RREACTHEEAGAGCAATCEEUAGCCHIACAAT A AUTAC AAGAICALE

L R T R G A O R G T D D T e N M C A CC A T AL C S TR ACAR R GG T CEIRGEEAL

F A A P O O GG A PG A T EABCC TR I T GUAC A AU CAC TAC A AUACR AGR ST CULIBETOT

{00661 Bold text is the coding sequence for the RAGE signal sequence, normal text is
the coding sequence for human RAGE variant, bold wavy anderline letters are sites of
the point mutations introduced into the variant hRAGR sequence, double undertine
text is the sequence encoding a peptide Hoker, and wnderlined text is the coding

sequence for JvG4 Fe resdon.
Ax p="



DPRPTESCSF SPGLPKW AL | ATAPI QPRVW EPVPLEEVQL VWEPEGGAVA 251
PGGTVTLT B N SKDGVPLPL PPSPVLI LPE | GPODQGTYS e €
QESRAVSI gﬁﬂ{ﬁ% GSVGGSGELGT LALAASTKC 351 SV1?PLA - ﬂg\{(ﬁ{go

STSRSI Tl ALO CLVKLThTPEP ' 1. 1! V-11 RSGAl a TSGVHSTPAV 401
10067 Table 8 Amino acid sequence of haman RAGE variant-Linker-Ig0d4 Fo (SEQ

IDNGSL

YT GEPLVIKCKS APKEPRQRLE

P NOSLELPAVS o0 L,{‘,':T‘?g’\‘.'i_;%

i MAASTAVGAW VLVLSLWGAV
WA WEVLEPQGES

P E R R,

L teats o

SNYRVRVYQY POXPRIVDER ! TRGVE WFPCURRGSY
GHPLVPNERG VEVEEQTRRE RE ”"Ds\i’(;(—

‘-'}:

‘no“nm I, BTAPIOBRVAE EP
POMTVILTOE ' YTH WMKDOVELYL PP
CVATHESHED zﬁ SR ST ST *-"f-"wewc"'*‘-‘a ag LA
L KGRSVE muwcsxsw TAALGOLY ¥ SWNSOAY,

: “**9 \ -m “’Y‘“\"I{l‘u}.Jx ;.:}».z\vl'f"‘\"{‘r'i"
VEL, DRI PLMIIRTREY POCVVINGG
KPREEOFRST YRVUY sw.wM BEODR m,cm*v
;cc'" REPOTY a‘rﬂpp"sez,evq‘ RIQUSTARCLY
SCETTPRVLD SDESFFLYSR LTVLESRNOR
LB '{‘-"‘ (ni

-

FES I WY N I

LB LR s 4+ B LT B AR

P $e2 ka3 pa3 peb b bt

TR

TAV FLOS
BROPEC
.:l 13*4 '}‘:«“ﬁ*?‘{ WoOIHEY

LW

SNEGLE
RUT¥R8Liav
GEVP S SVME

g,

ERL AV AL B

(O068] Rold fexi is the amino acid sequence for the RAGE signal sequenee, normal
text is the aminoe acid sequence for human RAGE variant, bold wavy underline lefters
are sites of the point mutations Introduced inte the vaudant hRAGE, double underline
text 13 the amino acid sequence for the peptide lnker, and underlined text is the mnino

acid sequence for [pG4 Fo region.

EXPRESSION OF RAGE FUSION PROTEINS

0064 Fusion protsins of the invention nway be produced in any protein expression
system known to these skilled i the arl, for example, eukavvoiic expression systems,
bapterial expression systems, and viral expréssion systems. A variety of host-
expression vector systems may beutilized to express the fugion protein of the
invention. Such host systems represent vehicles in which the fusion proteins of the
mvention may be produced and from which they may be subsequently purified. Such
systems inchade, but are not limited to neroorpanisms such as bacteria, yeast, insect
cells, or plant cells. RAGE expressed in yeast or mammalian expression systems,
e.g., COS-7 cells, may be similar or slighely different o moleeniar weight and
glycosylation pattern than the native molecules, depending upon the expression
system. Expression of RAGE DNAs in bacteria such as E. coli provides non-
giveosylated molecules. Different glycosylation patterns may be obtained using
bacuioviral expression systems in inseet cells. Functional mutant analogs of
mammabian RAGE baving inactivated N-glycosylation sites can be produced by

oligonucieotide synthesis and Hgstion or by site-specific mutagenesis technigues.



LOSSOLYSS SWTVPSSSL GTXMCNVD RKPSNTKVDK RVESKYGPPC 451 ?SrE.
GPSVPLEPPKyabgi3¥sF§ Vvvny SQEDPEVQPN- 501 WWVDCVSVEN A@ﬁﬁg@gﬁmﬁ
NSTYRWSVT, " VLHOI) W.Na KEYKCKVSNK ;31 GLPSSI Ern SKAKGQPRE

QUWYTIIPlo E.HIENO\/ LT _CLVKGEYPSD 601 N i Kfl."7' 1VLDS
These analog protews Can be produced ma ROMogeneous, zhcgus,t,dus.:&sbn‘fw e form

in gond yield using yeast expression systems.

[O70Y Nucieic acid molecules encoding fusion proteins of the invention may be
obfained, and the nucleotide sequence of the polynucicetides determined, by any
method known in the arl. In view of the teachings herein and the known RAGE
polypeptide sequences and thelr identified or identifiable ligand binding clements, and
the known sequences for heavy chain IgG constant domaing, nucleotide sequences
sneeding these polypeptides can be determined using methods well knows in the avy,
1.e. the nuclentide codons known o encode the particular amino acids may be
assembled i such a way to generate 4 nucleic actd that encodes the fasion protein of
the invention, Nucleotide codons may be selovted based upon the expression system
used, for example, by selecting codons that correspond o more sbundant tRNA
molecides present in the expression system, a higher level of fusion p\:{:i’:‘:@ﬁ mEy e

expressed. Such a polvouciectide encoding the fusion protein may be assembled from
chemnicatly synthesized oligomicleotides {e.g. as desoribed in Kubmeler et AL,
Biotechniques 17:242{1994), which, briefly, invelves the Synthesis of overlapping
oligonucleotides containing portions of the sequence encoding the fusion profein,
anncaling and Heating of those ologonucloctides, and then amplification of the ligated

oligonuelectides by polymerase chain reaction(s) (PCR).

[0071] Recombinant expression of a fusion protein of the invention {including other
molecules comprising or alternaiively consisting of fission protein fragments or
variaats thereof) may require construction of an expression véctor{s) contiining &
polynucleotide that encodes the fusion protein. Once a polynucleotide encoding the
fusion protein of the invention has been obtained, the vector{s) for the production of
the fusion protein iay be produced by recombinant DNA rechnology wsing
technigues well known in the art. Such expression vectors containing RAGE-Fe
coding sequences maay also contain appropriate transeriptional and tranglations]
condrod signalsisequences, for example, nbosome binding sites (i.¢., Kozak

sequences), infemal vibosome entry sites (IRES), and polyadenviation sites ele.

100721 Nueigic acid molecules encoding fasion proteins of the invention may be
transterred {0 mummalian cells niilizing replication-defective retrovival veotors {e.g.,
veetors derived from Moloney nuurine leakemyia vivas (MLV) or HiV) and

pseadotyped with vesiculay stomatitis vires G protein {VSV-G) to stably insert single



YSRLTVI DNSE WGNV?SCS 651 VMVEAt i RNSY TQLLLSt. St G K [ 0064] Bol d
text ist | i d sequence for the RACE signal se I
text is thh‘gogi%ﬂomg%i d sequence for human 11. AGi vari }zi%}%g@ﬁ@g){%g%y
underline letters are sites of the point nutations introduced into

t he vari ant “PiRAGHE nugh§ty ssroerleinedrreding ibe fetien piviaifoot the infenieguisivce
for 1904 Fe . 08L904is WL ER084.49.43 (8RGETLUS 340 0 441,00 Tahle?, .
Hamran RAGE. ST e s ey v el e g LR MR e P e

NO 7). cell, are reverse transeribed to DNA and imegrated stably into the genome of the host
?EAARAC 3 iFA\:! 1%3{.:%1-5.;{:@1& mscr[ions g su%ﬁ:r %%GI:%% 1 GK';JI‘ESSKmAE\iH{ AGGTCEC
ATC: FI CAGCCedcretith aT GOKu SACH GACT AR GEIBRGT! AERREGRGNNS MNAGhM ACCACC
CCE: CCGGCTCGAI N Tccar, AcTom cpnkcGeet X; ACAGs, ;. . .

( 3cencak AGGTERITE! SUIGeppips Tegsaicd apgiaes fi’ﬁi‘ﬂﬁﬂi‘ﬁ@@tﬁ@m‘%ﬁ ¥PLEITGTO
CCCl | CCl TC: €he izzT&MWW:NM%%&Iﬁ¥i§1&§?&§[§9§r@cﬁs throuch
GCAATC: AACA&421: 41: 3: €] GGAGACCAAGI C el ; aCr ACCGAGTC, CGTG CTACCAGAr
. PCCTGECAAGEENdFiaion by virtue of their presence in the genome,

TC. =TAGATTCTGCCTel | GAl s. C. TCACGECTG GITGITCY. | TAATAAGGTGGC3CACATCTGTIA
CAGACMBAXGEThe In some embodiments, the present invention provides a stable cell line that
CCTCCAGIACT G IACCT GRAGTE AT S G 814 QA3 A AGMACX
GATCC- nei TCEaAEE: B €aHle GEGT AGETT CASEGCAGKHEHERCS! HREGAGREX G, 3GGCCr
mmm@%é@&@ﬁé?@vﬁ%ﬁ&m‘éﬁwﬁwﬁﬁwﬁhﬁw AGGTGQ
ACI CAGTACC. Solutions, Middleton, WL, Bleck, Gregory T., Bioprocessingiournal.com

GIGCCeTTC: C,_ CCCl , "17CCCCCC: 1 X. T CCCT%TGO NTA CCTCC@TGAG ATAGGCCCTCAGG
ACCACCGMVACCTRtespbgeiCetober 2005 pl-7). Such a method may entail producing a replication

TOTC: ¢i * COOGALLATEE: AFFACHIH E e ctor b RIS B 3G ATCAPC.
N CATEOTE hCCAGGC'fC&G&% ctor b RNETSEIARLGIE B
GAGGGCX: CAl OFO4GROCSTET 6t HEOOAEK: ADABCATGRGMAGT: (Thieator may integrate

f 9: GGC: : NXE.: ::EI'EI': ' '(@élw%%{é&guﬁg%w '*E%g:ﬁm}uuug 3 stable eell line.

CCCOCTOC: CCCCCTGCT CCAGGAGCACCNCGACT ACCACAOCCEC,

CTCGA CTOCCTGar es UxBHFATTAGTTEE: (@& G{NAMCCEEFGROCNNTESTEIBT SGAACTCAG C- CG
C01. 71" GACCAGOGEC C. : TCCAC

"' GCT(YCET ACAGTECRRAGIAG FORAM COETOABEA: X@HESFGARTE) EEEETETRb C
TGAC. Tar SAATATCIEOOTERT BB oo T oMbt ANy PRy SNt
'G' AGG e {C);'T{\"_I} chﬁuum, é;fcl;i_:_czn dre 'i‘ii:e':cx_;'__glt_s'uifi.ﬁé_:lg'[cgéﬁa'cg.%izﬁgﬂgg%ﬁ {Ql:ﬁ%‘%ﬁ}ssmg e
AASX: CKGOOREERB R FE O AOABSABE: 1 ACOGTGTOTPC: Ar Gi 1 et

CG rert: GOACCAGSN ' TGrerr' GA. A C. CAQ(10, . (4GAGPAC R
AAGTociEAbGTon er SAGRYHRRCEPEnASTEOTOATEON VI SotsKiepmhiaast TGAARR CCA
PAGGECA, OCChCeidilire media can be first concentrated using # commerciatly avai%&%%&g}ﬁ
CAGCCACAGGTGTACACt er GCCCCCAVI VOCAGGAGGAGATGACCT AGAACCAGGT &CC T
GCCTGCATC  concentration iETHGEOEACCRACATOROCET ®iilipoat Pellicon ultra filiration unit,

Covi o1 pSCT R COAGHP e e RABRFAEAE s b A dithieancac. o1

>- GC; TCCCAGRAGIGEE: GaRix] ToT exdtid, GRCHAT AT CAGHRT Gnilbtprise, for
AACCACTACACACAGAAGAI

exampl, an AGE gﬁ%&%ﬂ%’%&dﬂ A or Protein G or antibody molecule bound to &
suitable support, Alernatively, an anjon exchange resin can be emploved, for
exarnple, a matrix or subsirate having pendant disthylaminocthyl (DEAE) groups.
The matrices can be acrylamide, agarose, dextran, cellulose or other types commonly

employed in protein purification. Alternatively, a cation exchange step can be
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eTCX1E . 4?..;Vegi ' G?, [00661Bold text is the coding sequence_ for the
RAGE si gnafyoaesvemnesg, normal text is the coding sequen%ﬁﬂggmdgmg@%
RACGE variant, bold wavy tux s I|ne |l etters are sites of the poi nt

mut ati ons i i;tlrﬁo” ﬁt‘@ ariant BkAGE .se uenc@

underline t&xt 7o tHe" éﬁi}é‘ "é“"‘é‘?ﬁ‘é‘b‘dl“?fg“‘ YAER g ﬁf{’é*r““%lh‘a"m“‘“”

under|ined &8brdosi &MRALAGLBE YELELS n@@if&@ﬁpvﬂi@@&:;ﬁ@ﬁ;@@&&@d WO

2008/ 157378PCT/ US2008/ 066956 | 0067] Tabl e Am no aci d sequence of
:moni NMO0RGGE.  VaRécdibilahin@tein pbdud2 i Slfr hﬂ&@:ﬁ% usual ﬁT YRRGT AV

VLVLSLUTGAV VGAQONTTARL GEPLVLR;CKG APKKFPQRLE sa WKLETORTEA WKVLSPQGGG
PWOOVARVLF EESBFEP PRV - HOPESTF REOWES bY ANMERNORESTR SRRV PTRPEL VOSA
SELTAGVPNK o
PETGLETLQ S EL M IPARCE D01 DS, FaCp AP BARRAL AR iy A"
EPvPLEEVQL W@E@G«wu@l&b=@@afrwnTBGEIIWPA@RsammHoyM@mmpmmuum

PFSPVI aLYE |, CRONT e \ SGLGT. LALA

GAgWYGPe VF ?“g{) svk)éggr}ofé S%ﬁﬁ ﬂ?g?‘ﬁii@f: %ﬁﬁ@*?‘g%& cal
VE: FFPWCTL C® diShSEK b T YTONVDEMP EDFKME KRR 15t SAMRCRELin g, BRhiGERS,
VFLEPPKENCD TLFM SRTRPEV TO 501 . COFKWYV DOVEVRNAST KPEFFODNST
ravvsot avr , SERRPEERETBET: RORGSNRE PSSBEERHY ERA KOUREPOVY PLPFSOEHMT
KNOVSU y 501 E%YPSDI AV EV\ESN(:CPEN NYYTTPPVLD SD F Ss . VORSREQE
551 SCOVNE ERFBRERHOISEMSST RIShowemsrss iy Qe protein ety i watisn i
sequence fokedeh@ oAE Shanal mﬁﬁﬂ%‘%ﬂﬁﬁ@aﬂ@@r JRreib@¥lcohBinh R8N0 acid
sequence for human RAGE variant, bold wavy underline letters are
sites of thH&ESPERGEOmitaRPemc Fonppgalinretnibaporif by meihan adolRAGED
doubl e und sequenc r e )l de

i nker, angiihéﬁggﬁl&ﬁée t§ g(a?gt %nﬁjﬂ@lﬁﬁqﬁ eigll' C Sg%{l nég&f ‘(;?1 ‘“G4 Fe
region. Exmem@smmme&zﬂﬂdmﬂm‘et@@tﬁﬁaiﬁwsﬁmmrnbteeumsmmit
the inventi, n im%ymk p}l;}qu ( uceq Eﬁif rot ein 'expression system
known to th?) SR éd‘ R € (e ‘é’%‘énpl e, enkiuyetie expression
systens, bacterial expression systems and 'viral expression systens.
A variety of host-expr c8SABMAGELOICAY SCBMBOREICHSUti | i zed to express
the fusion protein of the invention. Such host systens represent
vehidcl Bﬁg”ﬁ n V\/]I:Ii éfusinh@rétu:ak Oﬂﬁlplizo.&,ﬁﬁm:ng&f bé :fasem'tzhlmtﬁﬁiz h@?‘rmﬁ?&ubﬁ)hﬁ for
produced an rom whic e . be subsequen urifjed. Suc
systems i ncigHES i *%r‘é“‘ﬁﬁ%/* B} peridi Ry eqlot %E‘r‘éﬁi?éﬁﬁ“% L phArmaggutical
bacteria, yRaghsitibfs QC:tmiﬁﬂiﬂu%h opﬂmm&ﬂﬂimplﬁw Somyh n@%ﬂrz}@ﬁsed in
yeast or mammalian expression systens, e. , may be
similar or HyrgHerieadipeepikic www*émnam %wght%awuéw@bsw ation
pattern tha%‘akﬁ?\u&ﬂ‘“ﬁ@a&@ GE1 8 d&%ﬂ&l 89 HPQM 501 R‘Eﬁ“ %%&{g LRRR! ﬂQe.nh
syst em Expr eéssi on of bact er | a, such as

nongl ycosy! %‘@%@L‘»mﬁ@@m@!} andippt iemeﬁn tieagksy &ois*yxit‘amr‘ @h%ﬁpamct‘!eiqufsﬂ imggubt&
Qot ai ned us, Qvir I [

Funct i onal ”!r}rlgtg%ﬁtq&}ﬁal‘h@“%&l s Cgl%ﬁ%ﬁ‘tfﬁﬁ ncem'baamﬁ,a& t“’{’éi]t”‘é"é’i s
N-gl ycosyl atuitgire ﬁlrtpe&n{“i&}:i 1bmirpﬁﬁn£uned da;amhng(bmsumi%@cm démbymthesi s
and ligatian i te-speci f| c | nut agene3| S tech{)l“ﬂues These

anal og pr ot? f"rfé &‘a‘ﬁf“ ‘8"%)‘?‘80“%}?5@8 B VAR E Srfgcerebrally). Alternatively,
reduced- carligbydeate bt%hﬂ%»ﬁim‘v HleRk Gubl@RGo%e ARl EXBERSS! ON
systens. [0070] Nucl ei c acid nol ecul es ‘encodi ng fusi on proteins of the
i nvention nyaiescoBt dmietbaten Rreothucrusditetdbetstions stitabhefor oral
poly. -nucl e t . al) o h [ vi.ew
o T et eachLaeT B, PRALRSE M ARk R R P8a Bkl Bidhid
their i denturfdn*@dﬁ@m putbsitiit pabiies Ifcprghmejsmnpxmmagt epepantis) 0i’dﬂf\ﬁ|ﬁ¢ he
known sequep! .Qr, heav onmmi.ns,  nucl eotide
sequences e?lrbcbi ?iﬁ §PPHESS xdgﬁpc'ﬁ’é’b %g‘éé’“"b‘gt @éma PEPRFREY W8i ng met hods
wel | known pha“ti%euiwatiy aL He. kbbh@i&ﬂﬁl«.ﬁﬁﬁ]«iﬂd@ﬁ@@dﬁm& kihowh indotrapaQde

t he partl eul arnmin acids may be assenbl ed i ada a way fo generate
conventional niedia or agent is incompatitle with tm. ustom profeins of the vention,

u
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chenical Iy synthesized oligonu.cleotides (e.g. as described
i nKut nei er_et_ Biotech/licit:es 17:24/ 2( 1954), which, brief]
i nvol ves th’ %VQ{SFFJE. s of overl appi ng oligonucl eoti des CCEFHES:Z(?% Oﬁ(iﬁgd
portions of the sequence encodlgg the fusion protein, annealing and
| i gating of witibgeeich Syarmersstiigesopmaiigns histhe aﬁmwn davionpfedt he

ligated o 'ng%ﬂ%&;% | d&8. bxu&apmmfmgoqhw LERGLANS dorbifdddang

[ 0071] Reco nt expression‘o f'usion %n
(i nclugi ot her QURL: 4 | ternativ nS|st§|ng of
s oo, SO 8y 400 el

constructi om;méntamoﬂs(@ﬁﬂswcb I‘(L{i\éﬁﬁl&@[i(@}) rﬂﬁi&bﬁhﬂpﬂﬁ@m&u@ﬂl.}&&U@'k}@ﬂﬂdﬂﬁe
t hat encodes, the. fusion ote Oﬂ pol ym cl eol i de encodi ng the
el e

fusion prot & HC BFEREN PR e ‘f‘h‘é“’\?‘éé‘t"%‘r"(“%f” f or

t he product ief: @hutibe, Itﬁ@'\ﬁﬂh@ﬁ@&ﬁ!s@:smu RadPHRANGed: 1Yy u@ﬁ‘?ﬁm Aant
DNA technol ogy usin t echni ques well known in the art. Such

expr essi on YEEE oF ESEED RPHPAYIIRAGREEs. cotnnide subrvERterpolnfisy
contai n apprapld.ats a}a@n§&{wga%&9@%ﬁ,%a9%a&£ h@%&% wg&n&i{a& e

si gnal s/ sequences, for exa osone Site

sequences), m}dﬂ‘fb&ﬂnaﬁ?ﬂrzm;@sé maynnwy Neiiya énﬁh‘%sﬁmuam dﬁipmmy‘actéwyh at i o n
sites etc. Nug| | C e enco sion proteins of
the inventi %% ’r?r%] bt S%ﬁﬁ’fml ﬁ?‘%l“n I#ﬁ‘ﬁr{r% i ﬂﬂcgg}!%nqutl lizing
replication- defectlve retrovinm vectors (e vectors derived from

Mol oney TRERAPETHKE mlBINISTR\ TTIVNNDF §1 SHYN)P RO [DSaDildl O T ipiddy BT IoN
vesicular stomatitis virus G protein (V& -G to stably insert single
copi es{@&ohucl ei Eha&msi'nnmkaﬁmk}esmem@tadismm ddnenibusionro{piohebn pafeithe’
invention i l’llt 0o dividin g f g etrovirat vectors deliver ggnes ai ded
as RNA t hat "W EIFEBF7RRCET I9G A REMEEICUtsHeomRpE R co RS PRI

and. i nt egrgoeth {S‘t*ﬁbf!M’uﬂitﬂﬁﬂu‘\ﬂm%‘rhgﬁaﬁﬂn@@n@ﬁvLd‘l@piﬁ@%k‘i!iﬁ@ﬂ oMddrtibph gene
insertions In a single cel] i ncrease _the expressi on and
secretion, BRIEHE-- u‘s‘?‘é‘ﬁmﬁ}r P)"t‘%‘t%aﬂ‘)f\ma“tﬁ“ﬁ‘l) &P et TRRPEET Sy oy

al so increagg: g,Jaem@ym{m@fm&%@ng9&5@8@&% egiRtes @Eﬂmﬁzm@k the

amount of expressed fusion protein. The intearated encod|ng
the fusj a@@ pr ot e%@ﬁz@ RHDEAINES m'»@mﬁﬁ%ﬁ%ﬁx?nﬁ &}.‘&&!Hhtuﬁﬁs l, division
by virt -of thelrr pfesence 1 n the gama | I'n sone enbodi nents,

the pr esentpimvmattm& epmnwtdrews»favst»mlgIaeaheam»n@mﬁmffeotmesseest dfasi on
proteins ofgsth S |

gener at i on ‘% iof | A8 LET&'UI ;%n, u;}l\ c%‘g}e? ic @}“”}1‘5‘%’5{“"&‘ L];I?A,t Lmz)mmp %?31’10?%(1n es
is using t hm@?ﬁg iapReedipg 6sficoRs SyB hetk(Gata sta& age;@fls}; «8d BYRhOEesARe: uni t
of Catal em Pham a, Sol utions,.M ddl etans W. B ock, Gegory

T.,.Bi oprocé‘ég'% }-oti mal . com Sept enber / Cct ober 2005 pil,7). Such a

met hod my, ent ai roduci n plication defective, pseudotypal
ot r ovIRRH vect oflr* RSB HREF eoy aﬁﬁvwé}ﬁg&&&fﬁaﬂﬁ%ﬁf ORGSR
(for exanpl g wbb@:68l1 B fudioh ;{itaﬁfi\'?@qkﬂﬂ x\fuﬂ]‘x@ﬁl"%}f@f to%ﬁui‘ %%ﬁ AkRn
into the gamne of the cells flier ¥ ucing a stable cell line.

PURI FI CATI ON@ERy |} %WEB’%@}SPW‘W@PE ’W‘[@OW’]{H %ﬁua*@é@wt@lﬁsliﬁrbﬂd"
proteins Oqu;hﬁt STVMEALT QR Y% 0H & sﬁ&@@@@@%ﬁnﬁ Gy “ﬂat%‘fﬂ,ﬂinaetb g;
host/ vect or sys ens to express e Fecombi nant= t1anslati on ucts
of the prestmn BN is‘}éqs@:én%espmwn,u’é g dndy Whl@flte*puhjﬁiﬁiltedbchrtonﬁ mgjfiume
medi a or cel |l xt RAGL S Ust known ! AN .
100751 Por - el d B idal S5 B Bhi CRRERibDb B R voas
reconbi nant wpighf sttt abatl 500 egdifp@dmm/iacdlidistvson e Al @t afl

usi ng a conmerci al Ié avai | abl e protei n concentration Tilter: for
exanpl e, an“AHi%EBHH ! r*anN@i“p’é)‘P‘éﬂFie;%‘%ﬁﬁb OYR 808 of pybigen i bt idme fusion

Fol | owi ng tﬁ%i(ﬁgﬁ(}\%@wﬁﬂxt ot &Bicel, h@ﬁ@ﬁms&t 1RkS, ﬁ@ﬁn%z@m' L gyt O
a suitable purificatioh matrix. f:or exanple, a suitablé aff |n|‘iy

matri x am cEeghi geubipgro ekamplhe: maatnﬂmmcma | it hady vorghpebsubisst.Ar or
from about 100 ug fusion protein/l kg body weight of subject to about 25 mg fasion
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secreted protein greatly sinplifies purification. Secreted

reconbi na resulting froma |arge-scale fernent e
purified %oﬁé@?ﬁ‘éﬁs anal ogous to those discl osed by UA&F&%SQEOS%?&S?

al . Chromat og. 294:1.71, 1984). This reference describes two

sequent i al , PRERErised SN asasiEpt pubisst op Fombropur meifeden pnteiil sabadi nant
human Qi 90§an flor S Lﬁl?%éljth‘ffen HR: i FHERNGS ¢ 3
COVPOSI Tl ONS [%0%8S IE—'BS| on prot eih 3 gP%ﬂLKéH::an vent I° onq‘l‘%g}%)gtg!q or'mi ng ed
in a manner atwei § o f@ﬂbemoafdm} ﬁiuét‘é&t»ﬂ@iﬁi visubicsubjobett 25img fieed pzt}tma
thereof, e. gy, Pg%fvgght&a 8t ﬁx;g‘ra%& bﬁidil Ceu%lh%?}:!\%? &t L&%ﬁd}-’ wszgﬁxt of

Conposi t| ons © & - PRVEnRt

phat maccut [ ﬁﬁ)&dﬁ:{ﬁ@)ﬁﬁ@ﬁbh@tﬁﬁf frhehy 1 /YO @BlghOs! sdbletie st fmAsbaged
herein "pham aceuti eal | }é &)t able collier" i ngl udes any and all

sol vents, dP&PRFSH BRYGHR f‘*ﬁ boRORFERGY sthist D akHe £ A18 AHER BrEv ke
agents, i SOLQRweidRGsah: &ftﬂir'z}?;% %luaymgc 29RAL S0k ﬂﬂ%ﬁ%» dckﬁl, Lpatare
phyS|oIog|caIIy conpatl . I'n ohe enbodi nent, the carriér

sui t abl e f ofubpt @rideralt m&éﬁﬁﬂiw meteiy i &g body Kelght off %e!mbﬁfayl h@nstbwtdbl e
for adm ni sty, . e SENLL \

i ntraspi nal{n %Hi&{ln]t{ggg}e%‘égra I ')Lﬁtl ﬁ?ﬂrﬁgﬁf@%%gm{ i & )mt"i'r’ ‘zclém be
sui tabl e fo%oa%*nfmaﬁemwsgtci,subﬂm dneddl§ mg inismagnemmdnﬂ;aﬂowrm:g,,}t of

i ntranuscul ar. admi ni stratien. In another embodi he carr| is
sui s abl e 1 ovoiEl Bl ek PRiorofo BBRA Ko BL bRl Tt S abSit
carriers i nmk;u&em@tuemﬂ EL@QW&:;&@M%;@@&Q @H&mﬁﬂﬁﬁﬁ”&k;@ﬂ%uﬂ@ﬂf skerile
powders for, the e (ﬁ_)raneo prepar ation of sterile i nj ect abl e

sol utions oPCi §’ JOORHE TRERaRSIt & dhe FEigh RrRE  dweiry eyt of

phar maceut i gatdoyia®thv® xﬁyﬁ%(ﬁanﬁg@n  $ xBbly ¥BOWLd Hnihe art. Except
i nsof ar as any conventional media or agent is-Inconpati bl e wth the

s o
Suppl enent asihaivvenonrpouhd sicliroapesitd kabody poizt emhnw 1mtf§e
?gg?g;sle;![ gngtsm{; o gg;}ﬁgg\l(}gng% 1 (}?J‘;nsf? ir%{a?lnt}% ﬁ)?l l %M'}dfnkgiaﬁ’ WL‘%}‘* of
di e prepar atub@nt; 6fmg)ﬁamnq:n:«ﬁumr iciqj bad@nmm)s of smk.s:t 40‘&;“ > il mmehﬂ im
entails conpi usi. Qn ro t?ﬁm{ vention w.th ne or.

SR R P i (s IR AR g O SRR

wei ght (1 esgrotehaink@bodit «wdBhy @SLBVES) nRALYBE PRGOS ke PHO @LDS: «BRLRE:,
aci ds, carbohydrates |nclud|n8 gl ucose,  trehal ose, sucrose or
Hhog

dextrins: c%@ﬁgé%‘fflﬁ%mé?&é’ﬁﬂ SEdaEnFgehErTabiogh G g Jron erosi ! derhedy
st abi | i zersw@,agx Bk @ae&tz@mé,\l%t;s% glerHflfl«%rh%@i} $ldnn 8y %{é@@l i ne m xed

wi th conspecific serum al bumin aré exenplrary” apptropriate diluents.
THERAPEWELC ADM AL STBALL O O LS Oy BEGTE M OB T LVENTL Vi
[00803ﬁ'he present | nventlon conte ates e adm nistration
f usi on pr ot &k Hs rofmthigan Snﬁwnﬁs e freuted; heahfimtmunﬁf*lwgpmmcda@eunmb aI

' conposi tiofn ofe] S| the u rof ein of t a.
pharini t eeu iimcga i\’f;aicefne'l(i’gh B %? g%ﬁ‘?‘ "Br"”&é“ﬁ‘ ”d’“a( w‘%] E“t“n({e, g., a
mamal . par hiepéailyicbtimasspcitomneal titcl”lﬂd}xﬁﬂ:&plﬁﬁﬁl&m@ftﬁﬁﬁﬂh&t NVemit on
al so provides a nethad. for treatj human di sease with such.
conposi ti onSISAEGEET 1T URITfIn R RBUSTR 1% FURATSE AT i Rbout

conpri se adpiomishk, §ichin Sl PHATBESME Iz@@d} gogme%b&m% TSORRLS 160 o,
phari naceutically effective anount of usi on protei " of the

i nventi on. 8 PP riE EEL SO Rkt U Pite f’i“\i CHENBHARE gy miwaw
frpre “pivEriRE sEakt WO pie BOIVSOWNBUNRE Brpbalyidie

according tg,, S t X ; d i-ght

of ‘the [ 008oT A EGPELTHEN: RRY0HE SnS BRRE150 Ak 1P s R RSN IR0

t he i nvent i og raych8id mgrrﬁrabcahmuliﬁpgw fpsi mtpngt@mmt atogrt Baxphy: L\z\ebigfmt

of subj ect abo rot i,n/. 1

sub oot - or “Ba dlrtP SR PR Bikaren’dh REYBe A by e 20

mg, 300 mg, 400 my, 500 mg, 600 my, or 700 me.
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8 ng fusion proteinil kg body weight of subject, 9 nag fusion
proteitail i ght of subject, ode) rug fusion
body wei ght N &ggﬁj Aeft 1008%] A unit dosage.fonn ref er?ct}ol%p%él“légﬁ |y
di screEe ] |ts swted as unitary dosages for the mammal i an subj ects
to be t18at ed; SaFRPUHIWS “é%ﬁtﬂa‘l"ﬁ%‘%maff FRTBRIESL AR ThERS togtaR e & waﬁmﬁhe
f USi ON Pr Ot @iNevedbe KOS DBYRNE WA ¢ t&amu%@t@q m-eeeaqltﬁte«\ foh&, esi E@d
therapeutic effect in association wth the required pharmaceuti cal
earlier. A wﬁmi«'@@sagé Oflowith b abguf Us‘MBn T el i 03wt dbnvieit wéh may
be from abogt... ¥y ; O\ e ab leOO
ng, from abg{)ﬁ ggggtptsg‘ a %bu%g%ogg% fm‘ifl ?%ur%%gjbg%tjt %%8%% rnafpt";ib O% U
1. 000 nmg, f:ﬁtwm %.E)@ti%tﬁ&ﬁmrge wile, eﬁ‘mutzboisﬁ@@ with mfabmncabﬁutmﬁt@%m@@tto
about 1000 Jro oyt 100 0_about ng, .fromabout 200 ny
o about SO0 A SR AR (PO b BB hegb2 e BPRrPB bR 00 g
LO abSUt t 5(])-%6:@1 uﬂ%fg@ﬁ} sHoge, ohtig 1d i&gﬂgﬁﬂ 994‘%% %i;}ﬁz Dhout i'ﬂ? th‘HVtQ %t'u@@ gmay
e. abou : : nyg.
WD 2008/ 157*3%F5W E}B?@gg/%es%éwﬁbeéa} %@sﬂ‘t’t"‘ﬁfs“bﬁ i@ f‘i@ui ﬁ@éﬁt’t on
MRy COMPri SgofUsham, PLOL &l D0k stRS, LENE . Ofeh T
about 0.1 Qo}to iabou\t ﬁ%{l 1q }t’r om g@\éu%gam%t 0% ‘ &ﬁgtﬁ)‘ttlé V\Itmgﬁ)
from about e@mtl.ﬂwt 96ttroo abowt {0318t vgirohy MIaibd)uti"«m}lzbmt%i wilalbti (gl
w% from bout 12 W% fromabout 0.1 wt%to about
10 Wt % frggt&a c%tiﬂao\,XT{;QDE' 0 about 8 wt% from about O. 1 vvt%to

Sbout PULe 17 OReRRGHbaGH foltbalede BEBH o olibdibat PRI obmbedt o6 ¢ o
about 0.9 wi%pn tmmm@nm uﬂ's,ﬂﬂ:w&’mﬁ@c&iﬂdﬁtm Ahe@it WhB forabaarafiionds, Groln
w % t o abou rom apout

0 1 Ww%to é’ﬁ'dh R "’§“ 63?‘ P‘é‘ﬁr E\B‘Hu‘}"‘%} e " %‘?‘8“&3&’5{”“’0‘1’%“ Y rom

about 0.1 wo%nb@ 1abpus, t@)i@&tﬁ‘ﬁz% W% th LR 3PS, Borh AbIP £ Q13 ROMuIE
w % of the total weight OF the conposition. [0086] Phar maceut i cal

conposi t i on¥t¥efirammabgun epits ‘@rﬁﬁtﬁr‘&y’ wipdiits et & v tnebet Sypeivp drom

protelns of .4l.her | fio 8 t+20
PE 06t rom alionct FASRERAR7 3l roiBoudl wi B, Hoib ot oM S
W% from a@@utﬁ &iW%‘t}@babdutt"&tb a4 frtonrabebut 1 wtt‘/t%ut@oatbbwt“fu,]@

w% from L bout 10 %, ), t 1vvt%to about 9

woe tronn Dasoptu s RARRE w5 el ol SRRARS e oolibet b8 Sout 7

w% from aﬁmuha&utﬁ'ﬁ/atmp@&tmms ) tth%cnfzmomaabﬁuﬁml ok W hreralest 5

w% from about 1 %to about 4 w% fraoma W %t

wion o 1 oneaimsse e i DR Sblstin S b Bhobbu o i i O Nefle

conposi ti onabeRhau RAGEHdE 815 CONRB&IION: Qxf{mﬁth?? LW ERHkOM 8 WRY,, ahout
conprise one or nore fusion proteins at the invention at a |evel of

about 0.1 wi-Bgvtaptitint b v2%apogt 4 et A‘etaﬂ'%\mf% 23t drw il abat Fyreboabout§. 5
Wt % about Qo 8% BRALOS LM b Lol cihgotthey
about 1wt oo s w OB A;mai) 1M 'x\th@t&. /ab e%’[u cacQQE& itgot%

about 6 wt %onglpewion.7 wt%aboutS wt % or about 9 wt % based on the
total weight of the. conposition. [0087] Dosage regi mens may he

adj ust @8t . pr ovesdge tdnmamtmaydm&hsﬁép@mtwakrtiesqqtnmeu tHeoweekanpl e, a

sincle bolus na e adm nj ster sever i Vi, ed dose be
admi ni st er eF BV ‘t{’rr?ed%’h‘t‘henﬁﬁg%ﬁhﬁ&?‘ %e g‘?’b FEG h‘éﬁl‘lﬁ)}ﬁé‘dﬁ‘é@ﬁ* or
i ncreased asai beidahRtayoth enRxk Qﬁr&s&eﬁnﬁéb¥MOﬁﬁﬁéiﬁﬁ%%d& or
situation. ft is espegially advantageous to fornulate parenteral

conposi t | onCTeRRCH 38 e atdity thorreries shbe Usrapsais silesfient It Sresasrgily

uni formt y vadl €0 t@@ﬁﬁﬁ&'i{[p!&ﬂ:?ai%mb&%ézﬁ\é@H&éd@@ oYL RS f Of:0uk ated
and adm ni stered by intravenous, intranuscular, or subcutaneous
i nj ection. #dminigitenemoefomeii of Qi!eimpésmtmeﬁslmff ththisviniipeedydrw may
be adm ni St'&)l;‘lgl ﬁ&g%gé gg}gg}ﬁé&’Xﬂ QE i'ﬂl‘fi%t’fl:l)%p&l%1%%":‘!&%{%"(1'%6&” [3 5«9%81]5{&{1[}:'90%!3
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invention may be. characterized generally as including any disorder
in which %Oék@% 35;8 cell exhibits elevated expression of RAGE or- of
one or nore ands, or any disorder that is treatpﬁﬂegz?(]ism@”ﬁ
one or nore synptonms may be elimnated or aneliorated) by a decrease
in RAGE fundichen popmexavpliarnRacEmNErron’ baivbeidesrebsubipytered

adm ni strat i an,Qf..a0 Lbah.di srupts the interaction between RAGE
and a RAGE |ll andcqg ggﬁ}%g }F‘%{lzréased expression of RAGE is

associ Wi t h r.al 1
associ gsg}gg;h il S @nbm&«m ! oﬁ% réglsﬁs&abay%ﬁ BT HLEREE ofear
di sorders, fawed, u‘idlmgmplczhmamtdmadnﬁeﬁsdoancﬁmmmekgnfwamhﬁmy a
reactions 01_;__»&[1 % P V\@{/ gA %a? 3 are ofdtlced in tissue
affected with 7° ?{fq‘}ér%ﬁi PR %‘&é‘t’%’ RAFHATHEVPERF IS Euch
as rheunat Oi"éimamt hﬁmﬁm&hw TRpagirbgions (of candié bad niddtly ss4es cause a
variety of tomg ef ects on cells and _are characteristic of diseases
termed anyl ¥FEBEEE Eﬁﬁ&‘% TBERYES P8Y Betdvdnbenchipg: e dasropdhameaic  such
as that foungd.dgcanyl oi d-beta peptide, Abeta, anylin, serumanyloid A
and prionderived 'pepti des. RAGE is also expressed at increased |evels
intis havi : . . b Ql.ved
1 amyiord di sor der ot il Rl AR s G e
result in oxflgauspey seroses IhiéMunfgutmnmmmdnasmtdegem\‘aahmarxmum of a

gg?g;?’gr Ir S;[ §¥:ﬁ9 mxB(Al éxﬁ%{lq?dn "%FT“P %L telﬁ)cil){ ng(rr)#)iuné 1 }dng,ub},g fg‘ﬂbne 8111 fa.
fl Thi i N € "
nf Z%@?%ﬁsuiﬁ\{éhﬁm‘ﬂsﬁﬁ BB B G M Pre B Dtitetarf ae

chal | enge (iﬁsio;_.iilmSﬁﬁ&hSz)m&}frd;nfgnfdnﬁﬁEtﬁm_@a 1}151%‘&1@6%&1:&?&63,11;3&34&&1 as t hat
seen in various, forns of arthritis, ulcerative colitis, inflammto

bowel di sed¥PHEE COERE TPER ST PRICH Ydbsimxentigng Asghtorist abovy. ’f“f‘f@rse
arising fromsatQengsicked ol !@mi&bﬂ@&%a&a@ﬁﬁ&@ﬁ%mﬁ baudhbulgniane a
substanti al _i nfl amrat ory conponent . Such di seases include occl usive,

t hr ombot i ¢ HF@SEnPefdiRnETe Snewiers divatps aéuaﬁgicwa that mg bE&Eprdque

di sorder any o k

an’ i nor eased™e oyar s SgRAbE e b EERRCHE Y mIHIRL £5lg o Al Rt

i ndi cati ng ﬁhatt@ammisdfahteﬁa‘hm 1a11m&mhmﬁeg}od1MDthzt:s maultiple
Furthernore,, | %ﬂ dgatlve, g é er aspects..of chgon c

i nf | anmat i o Hay ™ haR/é 340 ‘PP? B ?‘6?&““@5@’ RPGRERETEEREP Bt certain
t unors. depAGEnadishaestrhdlidpettdigmas gﬁlhmhﬁﬂtmf( he&; Fedahld lawbkhritis
and ot her inf|ammatory c{lseases 90951Accor di p t he RAGE-rel ated
UL SR e e p b R A A

i ncl ude, i ncReHelhON to the aut oi mmune di sorders di scussed above:

anyl oi doses (Well as Al zheiner's disease), Crolnls disease, acute
inflammadory di SRASEBsSHEMaBS P BPRESIG orTRAGK ed (BiThe n@RE &r@hoOCK,
henorrhagi'c shock), cardi ovascul ar di seases (e.g., atherosclerosis,
stroke, | gresspagE baichgresizedasaaly wnoclpding enodiveyier divdbdtas (and
particul arl | s |yl ;1 . Of
O abet o5, 1iee SHEHARO Bk EAR R &1L RGeS orFREB AR iRl
vasculitis asym}dﬁisn&?si Sach tiasm&siec:;rtndmu mgmvsasguig mmdﬁay baephivapdihi es,
reti oopat hi Sy eur 200 /15737 / US2008/ 066956
[0096] The T4 W‘ﬁﬁ@éﬁé Shi S 2&% B PP S TR ‘t"f‘%\'roses
only, and afcerchdg 28a¥nhisinkendeeh bant ol distipe jﬁﬁﬁ%cﬁfm h&e Bt RAEH

i nvention. EXAIVPLES [0097]in the fol | ow ng exanpl es, experiments in
mce were pBftorNedth a. fusion protein conprising extracellul ar

dormai ns_of mnouse RAGE (am no acid resjidues 1- 342) fused to the
hi nge. \U8¥8 and Gl igsmirhessrssne! Rddiespropigted ﬁ‘éﬂwveﬁb@%ﬁm%gu en

The const r ugh.MNagH8X Qfag&?t,esdas&[’elﬁilf@ %ﬁ}h&ﬁmﬂé’ ﬂ.@n@sﬁ'ﬁh e E%%m RERLS g

system The sequence of the no lence used 1's" previ
disorders, including Alzheimer's disease and immune/infianmmatory ILS.C(!{}B\ of .}luoé



MPAGTAARAW VKVI SPQG P OK PE; | VD PAS Eta, TiaR SE EPEGA VA PG ATHCE

NI L GGPS ,Wwoyisakiszyv  WDSVARLILPN ELTASY MKV 7. 2P11. 2% a%808/066956
GIVTIECA3 S S PP VS | RVTE PPK " KDVI JM VSAL QHQT) AGCOQN ' TAR GSLLL

PATG GTC VS_20. ESCSFS| P_PRO TC S LELJISPL(TOV
VNSGKERECK. KRt RN LR s P REaT bR natory

|'i Ceri _SW f &iadrd 8, iGludinPR s Fhd¥las Mﬁkﬂl&ﬁﬂﬁ%@ﬁﬁs@ﬂnﬁ Af M¥IMid in
SEDDP D VaNYM . PA Pl tal attPELNYK P. T PCK API CKPPQQL: 33

TI CRRGEEVKSIRUE FU§8r el Aptiesiipiiomsisemlar haractppie of djgemset | a,

VE2: 1: SW T ad:hYe BRI SR K@S‘?Ndf‘ bﬂllf in bt,mls)h@QQEbntilav ﬂalr@ﬂw W E{'S‘EINY]MQ$TY
Q1 P L: 1 KEETRRHP 'OPPE1d lireDEcrry Sty

EVRTAQTQTH NRAPENAE2peside; Womu@n, whrem @ RINGE / %cmrraimpbm ¢<ixeepraﬁ¢~al n
underline. RAGE X ; " 540 i nge
regi on = doubl'e igﬁiér LN& M%@{{R&@ %ﬁum@%“"%&l{% ‘\’Jf ertzlgne

and I\/buse Ig-@ahﬁ;ﬂg Imglk omwam{i hrympﬂddlmxdmwemm -hﬁ@ﬂﬂc} Eidetionof
RAGE fitsian i nventi.o strept.azot ocin i nduced

di abetes in” o *ém 6‘0%86? o f‘r““é‘ﬁt E%» 16@?‘@%8‘&85‘80@%%8%85 in m ce is
an art

Oorosoi}}fgf'S g E)re f‘r‘%“k{i?}&ﬁ%m %%ﬁédri] u”(ﬁf?‘ *rg%‘iﬁ:a‘?‘ é’gh g’ﬁ‘é“‘(‘ 1 an

Early di abeme@hd;taﬂme\:tcbs JaehRIE: Q@'pﬁ'&h@&ﬂﬁﬁnﬂﬁn&hﬁbﬁ@t N oHEERAR i$ON
of rat and. npuse nodels. Diabeto |ogin' . 2006 Cct: 49(10):2525-33.)

[0100] The pF&sERt BRpER IHBRIANTOIGEE Hayenbrismony Sudiopentaar ey

15 G57BL. 16&33?1;11&1» {as m sepsis) and for chronic mfanunation, sach as that seen in various

forms of arthiritls, nleerative colitls, inflammatory bowel disease, ste. Cardiovasoular
diseases, and particeiardy those arising from atherosclerotic _phuiues_,.aw also thought
{0 have 2 substantial InHammatory compenent. Such diseases include occlusive,
thrombotic and embolic diseases, sach as angina, fragile plague disorder and embolic
stroke, respectively. Tumor cells glso gvinee an increased expression of a RAGE
ligand, particularly avaphoterin, indicating that cancers are also a RAGE-related
disorder. Furthermore, the oxidative effects and other aspeots of chronie

inflanumation may have a eoniribuiory effect to the genesis of certain tumors.

100941 AGE are a therapeutic target for rheumatoid arthritis and other inflammatory
diseases.
{0095} Accordingly, the RAGE-rclated disorders that may be treated with an

inventive compositions include, in addifion to the agtoimmuns disorders discussed
above: muyleidoses (such as Alzheimer's disease), Crohin's disease, acute
inflammatory diseases {such as sepsis), shock (e.g.. septic shock, hemorrhagic shoek),
cardiovasenlar diseases (2.g., atherosclerosis, stroke, fragile plague disorder, angina
and restenosis), diabetes {and particular]y cardiovascular discases in diabetics),
complications of diabetes, prion-related disorders, cancers, vasculitis and other
vasculitis syndromes such as necrotizing vaseulitides, nephropathies, retinopathies,

and newropathies.



m ce per group: | ) non-diabetic control; 2) diabetic control

cont ai ni ngy, ted with streptozotocin at 45nygi kg

consecutive cfg@éltséﬁgore the study starts to induce di abpgﬁé@zogwmm
streptozotocin treated mce that al so received 10 pg/ day |ttRAGE—

| g: 62alPE%%nj ect ddeifplonging sraaripong provibR fordlluduisprozois ity Brleut bd
mce that alsg.y ;%ﬁl:&% 0ak G fay il G hakdearc 10l ected 1P 3
i nj ections/week; and strep tofot OCI treated mce that also

recei ved 300 pni day nRAGE IgC i2aFt injected IF, 3 injections/week.
[01 Ol During the study, the nmic&MevBlEssessed for body weight,

bl ood gl ucose, nlycohenoglobin (A db), alburninuria, and tactile
sensi ti%¥tly as rreémjmét“@h@émpiw tnlemvre,unkun@w@wwem&?mm@ \Aien ew%mn
sacrificed the,.s and o scul ar
er meabi | 19T P R A B PO PR R et PR e R
retinal capidzb Bﬁed&&: inahﬁiLNE—H&Balfcb@liB ab}ﬁdmﬁ)bﬁﬂhe bRuSXRXEs Seon: SHEDE2,

| CAM [ NCS) . 1021Results From T ng Stt 103] The
effects of | E’E %Er AT BT GRREHS Hﬁh@ﬁé @ %ﬁ“&bﬁi‘ﬁﬁ%@% Qﬂi%fb‘éi“és

i nduced al t@kadhi QRS sbdhendiiithahoRRISA O 08icARd sBRL:aRON I &Ml
C57131/6.1 mce were studied. The fusion protein was adm ni stered

i ntraperitdRBeYg ede.3 different concentrations (10 pg. 1 00pg, and
300 pg) three times s&‘r week. No adverse effects of any dose of drug
on body!*ki ght gabiv SEQ/E DO N anearcor! mose BBt i ¢ m ce was seen.

Non/ | i st edf bl ood. %I ucose | evel S vere 155 *24 ny/ di (rrean 51)), 358
*38, 417 HEETIANR A S T s S R N o At r*é{“fébmrol

-A-

‘1’ SPOOGE ¥ ‘\!‘}”‘ RLD e Sixt °'"'"‘R~s i: BRHAT
Di abetic ¢QpLLak, aberic AT DRVEING IR TR TR TN AR ”’le abet i c
+ 100 pg RAGE- gt u ffiﬁe?oaeiiﬁuiaad DLAheL e A a00nng @ ~FALRTG f usi on

prot ein gri@a:ps‘ A HESPERITENE! YorbidvdDA kPararRle E suik, bﬂﬂﬁﬁi By

r et i noUot lyureasuy ed=rarrtthe rShortete ronstodizesay Kl podenkost asi s,
(2) per neé:bl@%l’ﬁi‘;i PES é&dﬂ@e‘hééis%“ﬁb’ﬁ'ﬂmwfﬁ*l}mﬁ PQI LD ,é‘?rS—éPS‘““S‘( 3)
nitration 11@2“**; ;:an% S SeL AR LY : HEYL
and COX_ 2";“?l:.,\:\_,f-:;1{.t 5 .i,. e : X t' .‘A S £ : TIVE ) e

di abet es, “PT-8GT Vs eV et Trom T e vaccul ature of anest het i zed

ani nal s by .conpl ete perf usion with PBS via a heart catheter. Aninals

t hen weha® Bl el wrrtifer) Uonaadating KPR edrcsiidantiorsin i na wdehing (20
vend i moRBIGYeRhRL rdeAR0F aL@Nd ﬁinriﬁw PLI’OQ!QQU@% EH) 1B3.58365 bediy ne,
previously (see joussSen e . 2004 Sep: 1%(12) 1450- 25

FI at - msdridese fg@: %ﬁqm@wrm&ﬁdﬁmi@&l uor escence mcroscopy, and the
nunber O | eukocytes adherent to the vascular \veil was counted.
[0107] Results: A significant: increase in | eukostasis was
denonstrated in mce that had be k ttqic for 2 nonths conpared to
t he nondi abetics (P 0.05). Leukostasis was not inhi bited in any of
the gr trea p ee ki ).
[0108] @H‘ﬁ)‘\%as cul g?g,g%é%tilne g{)lﬂﬁ}i}%‘;‘ﬁﬁ%& {H‘?l iﬁ?l‘dui}ﬁ()f&{m é‘rtrsraok zﬁ{m *gfnduc.e]d

di abet es., dyesswendecr yosectioned (10 tun), fixed in nethanol for 10
m n, and washed 4x in PBS. Each section was incubated in sheep

anti - n{@ﬂﬂ@} ser uriapbuniotn GAbeahiiictaskinndges MAxtALIGIOF mbiZdBo

di | ation) 2 hrs fter shin %a ectio re. i cubat

PO | abe] ed SERaMIGFY SHRT 5O R SPREVEIO B8 A ReTa Aoay G n.
Under f1 uoreskere 8itta s CoRYy dithosanek @ 8iRnariol @k dduonesagnce was
determined in 3 different sites for each of 4 retinal Iayers i nner
pl ei ti t hr mUPHPEHSOs FEang Eté‘{“é‘aﬂ?-"fhdyé?mf-“féfdt’léf‘? PIOEFABEHHN28FeB3 Jout er
nucl ear | ayer). The anpbunt of fluorescence in each site was the
aver agd1tll 10" r dia sraspEasprEnei ol § trenneteienps @fntmagﬁeé &RES i n
each retinal;.Laysr. f 5§} +5.9F
Che. 3. di 1 arsnprarpdeS) bFaaNELA0R B 2| 6 TRE Sop R il lreana

with streptozotocin at 45my/ kf{ o.u 5 consecutive days before the study starts to induce

diabates; 3} streptozotocin treated mice that also received 10 py/day mRAGE-
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[0111] Di abetes resulted in a significant increase in:the fluorescence
in the no etina -(ie, due to al bum n | eaking. o f the_
vessel s) P‘:@Zzgwﬁlggz’f"gthe 4 retinal |ayers studied. The rPé:grEHS?%OB}O“SM
areshowh in_Fi gure 2 (ZA}\ i nner plexitbrmlayer, 28 inner nuclear

| ayer, 20 olE&ERFpiusasddind igsipns/yplodl @rﬁpmeﬂoei@zmm@:ﬁew):c thFodsssess
atham n i n LRGvENNES AR QRIS e s nbenti onakly

i neaSured | nth F1e th . space be&v\glgﬂn “FCY{% : *{}wﬂ %"e‘gnﬁr‘rﬁ%(r?y m ght
not be as s%ﬁﬂ}?h@ﬂmimm@é hicorhet de reptiesd TOnm/'dayek s GEVhERerd Rewed
were no nuclgel3 - ngag r..our nmeasurenents. 1011213. Nitration of
retinal protér ns’Tf)’i fk}ét hods: At 2 nonths of diabetes, retinas were

i sol at nd ho, eni.ze ots were blottin 0. pg

prot ei ﬁﬂﬁi gena%{tgi 4‘351“23&’%‘3}??‘?‘(&‘[” bﬁ?’bs‘hﬁ’f g?f@f FERes 39 ‘ﬁgﬁﬁ’r“‘dﬁe
Menbr anes welteshehaglobth {‘(\]HH) Abhikin(8Yand WRERGEsHBAE Ji B RAUROSE &Y
using anti-nitrotyrosine state Bjotechnol ogy, I'nc. #05,233; 17500

di | ution) foFYOiEFEn Jig f?ﬁfﬁgw»?tw!ﬁwdw&lﬁ c«%wﬁaawv art pesid for
(Ilio,Rad gﬁﬁfmaﬁ’tdniﬁ?b@xﬁz ab S QI:BP % BORELEALSabe ‘\::]199081 i wuxte% ﬁent)o ot -
hour. After extensive washing, | nmhunostaini'ng “Yet ec

ant i body wagiasias g o - Wimhmqedeindxemixmmfm&m&\{, E@)b} Sant a
Cruz Biotechnol ogy, Santa Cruz, CA). | mmunostai n-dependent

cheni | [iH0%ks cendéesuhisFroa brdiaptiohofd $mmly and t he density of the

i mmunost ai ned dots quantitated. Results are expressed as a percent of
val uesitd@ect ed The alivets wdRACHb &t fusmg gniteiols thc{ cﬁ:i&ié]aﬁemﬁtd&:bms-

i abett o o Db BB In kil SR S1oky B PR hict TP T AR b P teei ns.

The t her apystadidat. it ‘idefﬁsgbﬂﬂpﬁﬁtﬁﬁ)&{m adiiAlSdral o Behi Rl kCadifAn i N a
dose-dependent manpner. N tr on of proteins is regarded to be a

par amet er o HETHIGR [dd ey é%él’ﬁd"“ﬁl P ag) Yeeedppggyr “Gili 619 ad %r%s@ on
of Mn:lid HGAMIaRcGR & Bkl %1deh h@i@l%r oa%n RARURTS: dishiahat. gR
soni cated, and the supernatant use e retinal extract. Sanples
(50 jig) \/\E‘l‘é‘f?’ﬁ’@ﬁ?‘%}g *@@jgbwsﬁ)smﬁx@guléﬁ &t matsil 6ww*tizi 358 38, 417

ni t meel | uca BRDY I sal i ne
cont ai ni ng (s)%OZ% Tv%ggﬁé ﬂﬁﬁ,j(}ﬁggo ﬁ%ﬁ? mQJ: i kllgsge t‘I’Bé{dF{gs 11 el P‘a&M 1
(1: 200 di | utl nRASTRAE S proBiintideiniol %ol;),@);wlhﬁ&ﬁ@i Iﬂszmpmt@pmuied
fol | oned by, ond apt.i-body.. - f hour ter shing, results
wer e vi sual ?;‘;’g@ | %%ﬁ%ﬁ ﬁ‘“%é‘rﬁ*? ﬁﬁ%ﬂ’éééé‘ﬁ%é"\i’fﬂ’i‘\,\g} Resul ts:

[0119] riRsul t's ressi on,on
endot h@ﬁﬁﬁ% cel I a“iﬂ"‘%%“é‘“&& F! Fg‘é‘f?’*‘ﬂ’él%‘*"?‘r‘fﬁ é{H‘HégA BT BRI BT 0o
celI's to tikekoersisgl) pahdealliligUQal@shs)s e NBRE8 I thgeR] f3 {f”?ﬁﬁmﬁfm
di abet es anqét he. t herap ¥g§{}pfx]§re55| qQn of 1CAM1 in retina.

m)nt hs of HEPLROHiR: pesipngy gtiop] ek aphEXB%<e in expressi on

retj % 1CAM 1. ng nistration of the RAGE-Ig fusion protein
result n a ddsé= ?)%“d‘ent decrease in. expression of the IC AM
and th hlghest dose significantly inhibited this expression.

[ 0120] BBtlessi onV b‘f“m&q"n% At idibereh iR dopngPamentiromilicyastidature of
nol ecul ar V@a’cﬁ’@éﬂzﬁ@ﬁm% IR Qbﬁl)khu fgu hpfbéi%aﬁ?l’ »8' qp@{t%%ﬂ q§1zgx1ap"

change in animal's getting “the
endpoi nts uben feremkit s\qdh*or%t ﬂmmmxs{mdg}kd)f otuhiem&u? ih e’cks*zmt”iﬁt ;hﬁwRACESLg

fusion. prog l | _bec ve bee

associ at edqng%‘ﬁ Mﬁ&%a‘%ﬁ %}rﬁ ]]ngl{? e gé?‘i"& s Jrsiéi‘t ‘We}“ﬂét %rges of
di abeti c retdsHanhys %r;ezs(wa)ri-ﬁusm Hﬁiuamlﬁﬁdﬁth&bs Ranameanihiound to

i nhi bit diabetes-induced deg eqe{ at i I retinal capillaries also
have i nhi bi FEESEHSE BIGepwEynd the rmmm,r of leukocytes adherent to the vascular wall

was cowed.

(0107 Resulis: A significant inerease in leukostasis was demonsirated in mice that

had been dizbetic for 2 months compared to the nondigbeties (P < 0.05). Loukostasis
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WD 2008/ 157378PCT/ US2008/ 066956 101221i nhi bition of RAGE did inhibit
abnormal it I d to vascular permeability and nitrati [ eSS
in the ret?‘lﬁzmasﬁls?ﬁgtl ve stress also is regarded as a r?g&f}}éﬁoogé’“%%
oxi dative stress. The RAGE inhibitor, however, did not inhibit

abnor mal i t i Was resiriEirdtio apeeihe LRsPsredANEL Be RAGH: 23 feEfohauticBi{<RAGE
Ri skin protgins, i‘?f the invention on long-termstreptozotoc n induced
di abetes in ﬁ1 ce.’ [0124] Strepto' zotocin induced diabetes in mce is

an art pgnl zeg etes induced retinal changes (see
Ooroso{/iggg \\m‘?"FQ%LYIg;'EQ{;“’a%t K, Szabo C, Packer P, Stevens M.

cir ) Sy o MRS S ol RS L el SO s

[ 0125] The |oogatedfm ISI:ka as! waiel eth PHE. t Frbtedih u@is@suﬂs ai6O B =64 NQ
25 C57BL/ 6 mi ce per 0 non bet i diabetjc¢
control . co‘ﬁ?‘a‘f"‘ﬁ‘l%r‘fgj“%i”cﬂggf’i}‘é‘a(fﬁé’dm% ‘WM@; g'z‘g*% "”’l‘)ni Qm‘}l%‘ﬁﬁ’/’ﬁbf"én 5
consecut i Vemgaxsehoh@n, Sd’*ﬁm&i ey HehBkESnt o IngMeal fbaRehesiibddy (A8
streptozotocin treated mce that also received 10 j.igi day

MRAGEI gGRaFe/ ¥ n} éetiediitipn) B Pt Vot Anewiendy Marpepro 2ot oonge
treated mc d I A t

3 T nj oot ok A bR A ) St e LS B B
recei ved 300 ngt:ldar}m!vRA@- iﬂg&aﬁl@cﬁ hyteccbuéct ;ﬂzF\x io&mimee&mm msaé}wék}u).
[0126] Dur i ngl ‘am LE}%{ IZL exCanle 1 WE% ¥ 12 & %{,I bod\g el ?-ht-’w

bl ood: gl ucos¥, ohe ‘I‘“obl ﬁéf%& 't UFY m"‘éﬁ&‘t i PRECEERSFEHT Y™ as
measur ebf sedshe m@eméﬂ{uua@umﬂ cldhGrofifiat B aeR 8586 kfdree Gt fabrdbecend

of the study and a ed for quantitative histopathol ogy and

neur odegeneﬁ“ért‘#ﬁf‘f F EPN A HR PP et ers related to

retino a Q%S/ ured in the long-termstudy were (1) acellular

capi |l | (2) ‘ﬁ@ Yeytc ghosts, and (3) ganglion cells. As a marker
of pe sensitivity of aw to light touch was

:T@pheral neuropat hv, heﬂg
al so Al ed i iPiEhdey iSRGl & %isﬁ%yﬁ PSR ITINe HRersscentrdndled ret i nal
hi st opat hol Q@¥ad:042 M k8 ra ot Qo @?ﬂﬁmgﬁcg&iﬁ@@&%ﬁ' iim@%@%h‘}"ﬁ &dh b%‘@;g gn
formalin, and one retina fromeach animal was Isol ated, washed in
runni ng V\/at?"é‘fméwié'ﬁm%@hﬁw and i’@ﬂl@esttt‘@lio\fsmmﬁ sires (EA fcmﬁnqte—htfnpsiéfyer,
sol ution asy I I i, retln ur.e was
i sol ated by gg@n "ﬁ%ﬁa‘ 1Fﬁ%d £ oB%g\érugﬁém}’}i i?% %"éq@%”‘w W‘r rrgiéf FFom a
si ngl e hai mibaWnenu tlmtxaztdz yn&:{)ﬁanﬁdl&iﬂmﬂemfain*eﬁzebh.g by thi@uwied o Gk aitn
vaseul ature vvast It ass mcroscqpe sI i de, g( e\;
over ni ght, ¥f% Hé‘a“\}\n’iuh o ﬁ‘éffﬁf‘o%ﬂ"?‘ﬁ“ SRR DTS 5 Ao s tose Tsu s |
dehydr at ed @edfor@avess kitpRatere RgENEHAS n( ARk ddk alehsbaidd ari es were
quantitated in 6-7 field areas Corresponding to the md-retina (200X
magni fjigati on) iNn MieRSKedHRARaKeindCel | ul ar capillaries were
identified as capillary-sized vessel tubes having no nuclei anywhere
al ong fherr | engiibho@ndh BRESELIAML0™s RN Q«%@fﬂmth Lxh@’ﬁ&*%o&fmi
retinal area. ?clic* ghosts were estimted fromthe preval ence of
prot rudi ng D%*ch%'mﬁﬁituﬁfe by 3%@I‘@é§éﬁ%t§fﬁéﬁffﬂaﬁé§§‘ fpiov glEch
pericytes A
(endot hel i a hl?g Fﬁs an lrn%feilrﬁf'ct\{‘i{%ﬁ?l 9990 Rlﬁ‘r é}grs}m" ﬁﬁf}h ‘“1" qfﬂé}tl na
(400X magni fimpatosoingd unnga‘nt&ak@@mmm&rpsww Bivexamingd E.qu’KﬂsE%;; ;arsigny
al ready acel.| ul ar. vessel re ex 130] To stydy,.the effects of
i nbet o ortiPLpRl el TR et A B Recch iy b Bt OlRid Eock e

muouse [gG-HRP conjugate; 1:1000 dxlntmn} for 1 hour. After extensive washing,

immunestaining detected by the antibody was vistalized by enhanced
chemiluminescence (ECL, Santa Cruz Biotechnology, Santa Cruz, CA)

Immunostain-dependent chemiluminescence was recording on film, and the density of

i~
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ganglion cell Iayer were counted. Formalin-fixed eyes were enbedded
in paraffin ned sagittally through, the rethia,. going through
t he optlc F¢@? ﬁ stai ned with hematoxyl i n-eosin. “ﬁ&ﬁ%@ﬁ“ﬁﬁ
cells in the gangllon cell layer were counted in two areas

(m d- r et i ndhandrpostededdoiotrarimaiedd Rasdn rrawpopicdes neewe)t «dvalpot h

si des of tnﬁmRRdH%ﬁﬂﬁ&%?ﬁhﬁﬁﬂgﬁﬁ&gle areas. from both. sides. O the
optic nerve were expressed per unit length.

[0131]@@ Its @&3& pected base on previous work, |ong-term diabetes
resulted |n a. sig ?lcant increase in the nunber of degenerate

aeel | u}, cap|I ar | the retin Fi g AQ 4 e of. th

RaGE, 1§ 1061 o PSR ST piraine fy e Brpgetoetss BrabgitRafyes "©
degener at i ofowad tiﬁeuhcdmm@mny n@hiiQCs @oehRerigaKetpd Mhdhited this post-
hyperglycenla E{g ete i algo tended toélncrease per.ieyte degeneration
(pericyte ghEspE§na Biﬁ‘f‘* FRECT BEUOPE Canegdeis rageH; Sietier ot pistaeds

si gni fi canc@udrfidOune ; 5§LﬂKM§O@RQmMQH§hM“£ﬁ¥§W$QQQgUQerlCyte loss to
be nmuch nore difficult to detect in diabetic Cl578116 mice conpared

to di akgidc rats ofyALBLLS SRS IS ARdcg . now regard it as an
unrellable paraneter of vascul ar disease in this nodel. Perhaps s a

resul trogist he f a&!‘ilﬁ%tﬁ. t@.iﬂ%.t &6k :ﬂﬂ&f Ilid@@ﬁ‘ihiﬁ(? rab&lﬁ’is:ewl)@?'% il GPRE T Ol
dlabetlcs we did not detect any ef usi on protein
on perk: si twhdlpgtinpipxtheisBomgloe(S0 y@l@mmaawuw idi ‘éD&‘sré)‘ﬂ(rﬁqduce a

decrease in M e r t|n '1‘ €
(ie, neuro éﬁg‘ﬁ%ﬁgw%ﬁ)’g& ﬁ? %‘é’% e{"&%‘ uba ?f‘l%s l}\f'ﬁ?H}?ﬁ" f’“b‘wg% o
consi st ent slitdwomtaiging 0:02%1 Telyenaf0 dnbiisss ﬁmﬂaemrmd@hnmmq e ab,sance

ohm af fect of di,abetes on_the_ ret neur eneratign, we ar

unabl e to 43¢ 83 A ’%%hfﬁ?éﬁw ¢ g&gwﬁr‘bﬂmﬁ% ol by
effect on tsk}&nﬂ@lﬂd’aﬁﬁg&ﬁnﬁf‘ ahban. Add 1\%&]1@;? Bedubih WoldhibRiibd Ot entliigh (a
mar ker of perlpheral neuropat hy). [0134]Patients with diabetic
neuropathy‘ﬁﬁ?‘@%ﬁ%ﬁdﬁ“& vari ety of aberrant sensations including
spontaneous pai n paln evoked by light touch and ityperal uesia. There
i's acc@ﬁﬁ?atlnglhéﬁaﬁthat di abetic rodents reproduce this

hyper al gesi a, and develop a. tactile allodynia. in rodents, this is
nmeasur g 'Hs t he Bravltyae thaearipdigond e Sinph Kool epr f%&@%l\s@ti‘mdsh sace
(8 nos dia o rnaasf _ 1 _ sh
bot tom and 31T gusired go kA RIcEbh S8 ke RphP B2 RSk (Rl
filaments werscassed thociget of dinmeestdnd t‘lﬁﬂ%mmcdnamimadsmmeﬁ E{dﬁm&vain

t hreshol d for f anen

ooart oo o, o Phbdf PR ST R et RSt Prseined
buckl i ng weugkm [OANMD1.6 wmmmmen apmhlltemux@ ABRAULSRER b ‘E@Q} Phaet ar
surface of the right hin pressure that caused

t he
filament t "-B%I@H“e‘ L“‘"’L“*"“F‘t‘r’r‘r P*o’ﬁ““t*’rfé f‘b‘a%f‘vﬁsd‘iﬂélé‘oh’éﬁedﬂ 3%“"3"%%‘1 aptly e
response anghiditdd Ght@hikdih@anent was chosen for the next measurement.
If there was no response after 5 seconds, the next heaviest fil anent
was usgda@f t er wakgfussidh hsmmm@dmma PERNL NG W IHe KT IRASHESFENt S
had been rmade Mer an initial change in the. behavior or until Tive
consecut i veone§at? did not ingyeasy Infdidetes ewé@dewt shanpowi winds c@iagihe
responses 0£G The resulti ng sequence of positive and
negatlve Sgogg%,ngQkﬁﬂa to calculate the 50" A wi t hdrawal response

Sener 00t of cihe chahs s uf) S ERu R el B e R R B

| ower annuﬁhmﬂﬁp@m&msﬂﬂﬁﬁﬁﬂkdﬁhﬁﬁﬁﬂﬂbhﬁﬁ%ﬁﬁi&uﬁ@uM%Lhdkﬂ%&lmﬁ%ﬂkpam/
than did ndgdlabetlc gﬁ}ﬂg F igure . Thi.s dlabetes i nduced def ect
was si gni fiCAAPPYER b F5iERY %ﬁ: w‘&b%féwaf)f figaetsrpEpdYT oy Bigus

protein. 0ll~§¥ﬂ18¢i§1l&ﬂ%@b% foi@roShmei @ﬁb&@@%@b&%&@da@guﬁx%?rn%@g 49
fusion. protein were conducted for 2 durations of diabetes:
capiilaries also have inhibited these defects.
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(degenerative) stages of diabetic retinopathy. Al three doses of le
t her apy clwenrbos/iarsds si gnificantly inhibited the di abet egriyzdinsechoss
degeneration of the retinal vasculaturci, Likew se, all three doses
of theq;dﬁu»g Seeqﬁﬁl‘h&%noﬁ A BigabiSos gi_lzll ?lﬁ:slzﬂg(ggﬁgus%&%ﬁ}gul‘bﬂﬂy
retinal permeability In ese m ce, ese I ngs are of

cl i ni cal S|@ﬁlﬂffist’s?ané@u\be%ﬁa@elat hhiréaitl%yt{smbnpfrugmﬂaﬁas* vez)kaemages of
di abetic retj 18 S base . hal
(vascul ar n%)ﬁ&gi?’ utts]%ﬁ gndk(}@’ e‘ﬁié?"g |8(|}1“°“’ did ‘Qdé*é’éga‘!”b@éw“%é%ﬁﬁﬁ%).
[01381The elbﬁsmkb»im:ﬁs.the t herapy on the neasured nol ecul ar and

physi ol ogi ¢ endpoints in retinas from diabetic mce was m xed.
frilaibition. of RAGE did inhibijf_abnormlities related to nitrative
stress, a marker of oxidative stF%‘sg‘S'ﬁ%an?he reti na. The RAGE

i nhi bi ﬁoqg howe\vg dfi}g%ggfi i.nhibit a orrral ities .related to

| eukostadtls. TheFEER PRt PGPS BB SR OR MieuikuR flgwofogin

sur pri si ng ihiudel alabasoiohaicegroup recently reported that theirsRACGE
did inhibit the increase in |eukostasia in diabetes. Evidence that we

have ganesjat ed FRERzLDEINShARE] Bhh QL 1&%1!}@4&%&#!%&:%{1@1&?*1%] g,
fusion protein. (D abetes 57:1387-93 g however, indicates that

el -facts oflabeis i ueHerEpy L@iﬁ“ﬁ’eé{‘icﬁélhf\“f“éi e SYtIER sKamag Ao Seahodoes
not predi ctpdfie reklRels at, ﬁh@v &J?ﬁ&@t%}iaﬁ&(lﬂd%D%Lﬂﬁ%%&%%%h%; E{vet' nal
capillaries in di abet es. &R

| eukost asi sﬁﬂmmmﬂwéydidlﬂ‘filﬂﬂhiﬁhi@@dtﬂhélzsbxgﬁr:grrzo“a:}ﬁlééiam.fﬂi%}fé 26RS8R \}ed
effects O the drug. [O01 9] Suipriaingly, there appeared to be a dose.
ef f ect{?18§] the diwdong iLhn siaéigefmmbcéﬁpm@ssi ogrogfs doBAbMidy 2R067RLG

nitration of ?rot el ns " § {g‘m,t@et% di qbe i c_ani qal S, Whereas
this d. ose BEFR IS e e R T SR
and. degenegit $tﬁiitw€¥ﬂ’msa QGG k8 28 M oA NBARRYs bdiate tRSLitdeiahGOMduce,
normtratiop .are jnvolved in the retipnal vascul ar defect’s

in
di abetes, dl¢High H%P‘Héf%ié"‘ﬁéFtéf“u%’:’%@h‘ﬂGﬂ&W%%hééﬁé‘éﬁtddéiﬁ??ﬁ‘hﬁ% t hat
ar gues agal'ngagmmg&@n;@Im{g@mn\lﬁ%ﬂﬂ«l)ka@ps}&@&n hb&&a mné}%ﬂ atg did
get to the retina, dithekert biologic effects, and di d denonstrate a
si gni i cantreceitsid] 0P peitey mHeAdFdgGRd d intebtod 1P, Atinjeetiog t‘?‘\’fd‘}é-, wdrdy
vascul ar | g, e t, 2 qgﬁ? eur.opat.h
It has been pggfntjﬁéjtleé%g s téﬁsﬂ?;}g‘f%\g Vg{r;]gégﬂ%% ca EY @ H QR@ ﬁ‘%:lts
(AGE. $) andPi hivgraotsgeckof thew AGEs with RAGE i nduce oxi datl ve
stress, npregul at eNE-kB and vari ous NP-KEl - nedi ated proi nfl anmat ory
genes {ditlhe nerdresy tandudx dggeivateramsmsalddyi maly whigituiotd gingose,

i ncludi ng al,tered pai.n ati on. The pre ent da}a is consistent with
evi dence t HA{® *’Eﬂ@%@h‘é‘&@ﬁg’g @?”&ﬁﬁ‘l"f‘ﬁéﬁ WEHE PEBUTEE o BopHES YevRiBhent
of at | eastacB@TEn@®RL LS née ﬂtzaa&ﬁifﬁw&tﬁé@ﬁmmye stBME A QW fl@Tor

evi dence that the sRAGE-1g fusion protein inhibits this process in

| ong-term sfé:“a%ﬁié%‘ff-iﬁa@m gy P’@‘I&E’j"év‘é? ‘At the THMRAGE- | g f usi on

prot ei n using the Type Il Collagen-1lnduced Arthritis Mouse Model .

[ 01431 R ini zat ﬁdﬁm&i%m%l}%‘é@bﬁ 5P Ropathy A ratcet inhe longiteam styshespr (1)

col | agen, t, § Qi !, o 2 cbiRAUGES  Bor ¢

pr ogr essi ve‘hgglhn[m (ﬁm@ﬁ)%?&ti 3{) %?(}s\’&Réoﬁw &‘ﬁ%ﬁ C%]m %; (‘fm ker of

ot haper i nentesphdvdicaiopat! 1$9$m¥11111@4<*168s89 %@@})33“11&11%@@@51 alsm dwerdsd in the

arthritis (ig'k eRlpsm((;ihar acterized clinically by erythema and edens,

with affected a“w W dth increases of typically 100% A clinical
ess di sease progression to

scorin dex h e

j oi nt E%I S?Ol’tl oﬁiéb"g“é%%% Iﬂfqﬁ‘ig’“f’%bféﬁg’ ki et hoci 1T i n Enzynoi ogy
1988: 1.64: 361-37 i1l t hol ols) of. affecte ts reveal s
synovi[t%' ﬁ% panouy’ flgf?fﬁg ’:& até{nc‘ft"{éba TF Pag mafﬁa‘*‘*ﬂ% ?‘6’3‘1“‘6‘?1‘ IR ch

may nisi') daeh ﬁxemﬁesm‘g@dwbw@md ndexning ﬂ*HM@J@riﬁtamd SO RF Y s in

findings include high antlbodY level s t O type || collagen and
crude wvpsin xaimmn as we have veported previonsty. The retinal vasculature was



ClA at three doses adnministered fromthe tinme of i nmunization with

type U col . Study design is shown in Figure 7.

2008/ 15737@@%?‘%(%%‘358/ 066956 [0146] Forty DBA/1 LacJ ni @&Tﬁgi??s%ﬁé’?&
of age were obtained from Jackson Labs, and acclimatized in the

faci ity i b¥eiaichidyismin oslodgngapsslpeliorit o “beperpatnfrar someivyir

ani mal s wei ghed ot GLANR oBlokCofd Alctisdred NBGXRR LB o8 LWEY ©
di ' dded into one of tour treatnent "grn()_ifjags;k:x¥ 1‘blﬁgg%‘%“%g?%r{‘i"lf\%ggég%ay
i.p. injectingrosdopd spde 2ricd @0eypighs tsemict eviPB8neonAL: Abhpe:RAGECAR—f usi on

protein at J( Y bR b ection daily, 3) 100 pl sterile PBS
cont ai ni ng ﬁ%‘@d‘%‘ £f‘ﬁtgfi 6”?’1‘9%‘?‘6‘ “'eh'ipﬁma? ﬁ“f%f)“ b5 (-‘ﬁ*iiﬁulﬁﬁ .""“?“ﬁ'i“é‘é‘t‘? oh daily;

and 4) 100 piasstedih 6-7ABK aent airrbRgd RAGEHgniR Skt 2P0 0 helonifakice0th pg -
by i.p. inj .eg'g_idqr? dailﬁy. ‘La 4. 7: Three dgy? M.er the, | nitial dosing,
al | mce wet BV SEPRY- i eHY f’b%)‘i% EOY It anEHEd 1S cpiilangsined vesml SBRY" s
conpl et e adiuants (EeAnjdHtAdER BT Yendlh LB Ra3&RE hA&hat! - Mce
were noni tored by daily exam nation for the onset of disease, which
was recor dedillimgpigeoigetianl wejeg Fedoxke siist »ean etioviaddm Hegretrisranils
noted. Arthritis. ak .ed. ani.mals. were clini . ssed five,.1jnes
per Week urr:%ljip{rhfﬁé?\ t\(ﬁeﬁg'fs d‘é@? 8@!*%‘%‘?&? % %I%E%Lﬁ%%ﬁgéﬁﬁé%s%?!é:&rté“?\{l%d
wer e madet hdiseptirab sApienst WEBR cailige ovild feodithdibnsls afd peridytds) ins ad
weeks atter ,inammgihzﬂaitig&vv?{}ﬁé Q%n-%;gdterﬁxlf di sease negative. . »
[ 0148] REsouF & [ D THIT BFEV S UL SFERTSRIP G Brehyd Tasngctivs cxagivgd:
epi sodes ocGhrstsaeh gy ol relidind Aksel a0g Rbnda@ni mal s survived the
duration of the experinent. The treatnent was well tolerated, and no
adver s@isdigns Sutihstudisthé uffedibl diftei@loniréildal AhlQRa¥RERionORSRLYEd. The
nmouse wei ghts (Figure 8) indicate mnor changes in wei bt over the
course of tdwsbon gy Were gapgledaFogingred eraniete sbgideg it paatlins i n
i ndi vi dual  QpidRh S G@NLARRABL R4 I&ﬂﬁ RARBLOLp Rl REASEg HARRPE
t hese vari ations be5t weén the groups ea%hed statistical.
si gni fi cancemfarEprresideRbenanbly oOngbtin gfe gangihm dell $ayeTverd wrmicd
i nci dence af,.callagen. [ iS40 the trial is.shown in Figure 9,
e cont r o*ies SRR MbishRalub T it e AR A Eridts
col | agen ardpticintive. fodghrabivhess fohebdty pidead thasptdanee: wapgesaddiomd
809400% Mce treated with,10 p.g day RAGE reached. an incidence of
80% which %Eé“%“&ﬁ*‘-é‘*%’%ﬂié‘ﬁ%‘f’i cant reduction in. incidence. Mce

xhi bited a 60%.i ncj de of arthritis,

treate j.th 10Q, 19 day RAGE exh ed a 60 | dence or arthrit

whi Ch &éé\q'jsi gni f Bt |"€r" PREF PRSP BB AT 1o 6P rf]-‘(*'%&*@% gayited ina

Sur pri si ng sfefitaneind@asenGhe i of icchdtal] £e1IHILCALR/IM SR8

RAGE was 100% anpd thus simlar to the control incidence. WO

2008/ 15737 8PEHURIDOBYE 068956 edy i -Th Bt potiRreErSER) y bhikikd Bay of

di sease onsgliil:s, SRt R. FifldiSiatQe o[ S& RSB HaST AWREGl D the
bitheS, o db, BB %ﬁgﬂ%}é S0 QIS8T e @S ;&9{%@% il

control group, With a nean y i rst appearance arthritis

of 38.6. Didehttes dnstendidio ficeense paayadiogitchation t{hericykQeosig), bet (00 pg
RAGE was nom.pal .} laved to.42. 5 . ahi ch.di d nat .achieved . . -
Stati ot careliE B dRUB R Bl st MG TER 39" SBERCERRr eeiore
del ayed ( p<fridfic)oskm b mecl meat @diostt thdRAGE dibb3RA TG Tibesainieal

al though mce.at .the h‘i}’ h dose did not exhi b{"_t a_reduction in disease
i nci dence, ‘PRECPTTESGY TRE WEVET SHTERECUFELI Rpe &b My ebandy Praipethi 1 i s
was mar kedl ysidal@asedn dhi9dANT reapduk akienr @f tlike. nseks ghwdlgease
by RAGE treatnent may be readily assessed by the plot of disease

i nci dence OVECYIEIlwHS LT Eigigh dinhepics, whdidmphiaberk apapiut of Se R Big bsion
char act er i sihe:0fy (eI Q03 BlYeMid.n the control group, VWile mce
treated wit'h RAGE at “eit?ler 1.0 ng or 1.00 pg resulted in a delay of
di seasg;;emset ar;gg,gg,.&qy;@ Lot 8 EN N ccde RS :H N e 8 GeBs Y S yethd

approxi mately ei gﬁt wee éu,nt1?’735{:@3%?4?%%?‘5&9\?\n{éﬁﬁﬂg%t)@%n{“é”ﬁﬁ?g&”1éf\;}g{ oped

di sease i n gnghitm ¢elirfiapaiveramrodsptncatise) hasesofUSFAVEmiar tThid fdingwihsral s

congistent with a prior study of this mouse model. In the absence of an effect of

~y 1
N
o



treated and control animals reveal ed significant effeets of RACE
therapy o ity of collagen-induced. arthritis (Fiqure 1. 2).
Contr ol mmggqg%@gysgéed the. typical chronic progressin l%z%f%@“gégth
a marked m@rease in the cunulative arthritis index. In contrast,

M ce treat etFHRFEHPORACE iR nOHPAREERTIERT Wi drednablnirdses whethamgeot et he

arthritis sgaifior Theadhid BleRGlr OB weRR G oNLE0l and (reated
groups ael neyed a high |l evel of statistica S|gn| ' cance (p<0. 000

Front PMafS POStohARMPLEAN: Wi BaAOL 5t AL GLSNGE A, Mmi Nt al ned.

t hr oug t he trlal ough erap ay achleved
di ffer Qﬁces bet vveeﬁ ¥ emi%dgguggﬁ\{}mﬁt tﬁkggéh?%w Fik '\t hﬂ&ﬂ‘nﬁt VAR AR mm
score, suggestiling xrmancam pdin.gehobvebkodlf et mmh &Eﬁth}}ﬁvﬁﬁ,\,d &Thb’ﬁ:ﬂs t han

of RACE  her ARy BNTE et RFRPS ol P oo BRI R 0 4t

Show a si gniatdleandyefd €8 kodbist 6 PERENLSSIsOR: Rfw tbfdbpeaseredgaln, a
significant influence was observed on the number of involved, paws

from Day348 on. NibgoleVigiceQR niisGRibbleCanG € i@l to b QM PSiheCB 4 Qire
r<0.025, Wiich may refl ect that the influence of RAGE was nore
pronounced WprPPEERdeliawseio aopiippin oy Hhieildiminp Mogrieasiigmentiontyer ,
the maxi MumQYEDekerRfind tﬂ¥@!)%@9uﬂ@z%a1(ﬁmh oy ﬁ@és@olr{ﬁ‘ﬁ{ %%«ﬁﬁdéa@é‘iﬂ 4 he
maxi mum cumul ati ve di sease score w. Agal n,

si gni fi cant sopigs pEiiponss B@ﬁ%&éﬁ%ﬁ@diMbW!@ﬁéﬁw@@ @taﬁsw \ﬂﬁtmulgﬂ hede

00 BB 5 MR AL L S AU 0 Bon

protein ex ehnhégh‘.;. withragechsadfefigtc mm moctd hrhag eRbhdii dadinardiid gawswishen

adm ni stered @Fﬁ’ ‘f 'Eh | actic i {‘J‘ There were_nQ overt toxic
ef fects of TRA HEEIER %“‘%miﬂad%%‘°hH TR “&T‘rhé’é‘tnrfém‘“‘éﬁﬁear ed to
be very wel zluuisﬂkﬂfu@i & theld W aD¥Efedbdus€lh {58 3$6cdnas HEIONGE hWR Sest Hlament
significantly reduced in nice receiving 100 pn daily, and a del ay of
di sease ons¥ts HaS BTN ed Misinehedwey watisepdwinthlogpTicpuraments evsver |
the most Obyhgbis BHIGRA LOMAOT, BkibBLERl a%lna;vs‘u‘o}é@émﬂ,tz%gv&% k &%&Pe
reduction of disease score and tic paw count

separ at i on fvsr \N@%W«M?“Mn@ﬁﬁédﬂmseemamhatttmqm@i '%lmmaﬁmmgume etted
from Day 43 L a t t ani.mal s

under went t’ﬁ99$ a%?‘%?%%r%%%éro g%s"f‘oﬁmcrtlo A@gfl’i g‘ tgtg “‘tlggir‘ SR PROBRGE
treat ment atx tﬁl‘{bk doses retarded the di sease progression.

[ 0156) Hi st opat hol ogi cal assessnent: Linbs fromall mce, were renoved
at the[(daépl eti dResafs:t hizbeks ﬁi,mal,aiﬁis‘ﬁmﬁ‘ﬁ&hﬂmQéﬂideii}aﬁquitﬁvfiedifrhﬂ
neutral buffered forthr in sol ;{tlgon Joints. were g[l l.cified gor 18
days in 109°FGhHeanRg Rt ‘td'ew&f A{ BT AHY S PATIRA FIE pRRIYP o c ks
Secti ons WegBhdbH: 17006k Rakh 0RGIdWELAR ; dnafsals;r;g(&a BE ethiaRfnskal-Hagsa th
ei ther hematoxylin and eosin or Tol uidine eci mens were cut to
appr oxi mat efgfedt es sigicamly nkiRged Hedcsde Péﬁl‘iégﬁ@rp*ak BEisp PesHBuNnt ed
for eval uation. This allowed a Consistent geographic evaluation.

:Five {83Tkn sanfitvsriibyeTibiwlisteqdadel iynghe ReGinplusionpesteisivate) .
After stai ! Mot B Sldhga‘?s‘né’\ﬁfcﬁcﬁﬁ?m gm&kxm?gf;}q&% A FNRSLL Ps- A
m ni num o . separate sections at ed
bl i nded fas&iiwnei the theraphendwal- uran @mimﬁmﬁa@e obfiabdie zgﬁmimﬁaasszﬁgmmm
On front |inbs. ] re s ored
ahi e al 1 Kivage 3k B PEH i o385 S RBEGEL A it B BT o RES car

paws. Di gi tmmg &:&ﬂﬁhtﬁ#ﬁﬁ}lﬂ@tcﬁﬁ;e b ofecnd uﬂﬁl{]ﬁgﬂﬁizﬂﬁh@ﬂaim&ﬁedﬂfs.e
el i m nat es st PlP!OIntS es were evaluated for the presence of

Synovitis, PEPRIESGnd %ﬂfh—%ﬂ%ﬁdpmﬁtﬁ S vabgsisHde clfpethpt Be fuval-ie

changes ( Nbﬁﬁik)% *3?(%111 WERL dclitlod 1ROMESR ‘51\‘:@%&:@ Roundh &‘ﬁ@rr @b L.L:SLG ke,
based on these collective p0| nts, was then assi gne to each section.
associated with (and likely cauvsally related to} the development of the early

[
[



[0162] Cartil age and Bone. Matrix degradation. Serial sections were
Stai ned f e.matrix conponents using the hist NANN
stain Tol lc}l%& ne ]élfﬁg The toinidine blue sections vvereq)gﬁﬁ"ya@%)gﬁ%%r
prot eogl ycan | oss. The staining at the., .articular surthee was

conpar ed  t ofSSE@ICHitig Bigcs REdighasinraingpaie, Allnbreadeses obihe dhamyfaiaions
0 1br No pretd SEYAMLORHL NAMAL ALULALNE sl NG, g&:@&ﬂ_&w gkt fOF M not
pr ot eogl yci m | 0Ss: 0SS O s”talnlng - From the Supert e al

cartil age; ﬂﬁhdrétui‘mdakfahm pﬁditse@gdxwmht asg; s&%ﬁkmsmﬁbmbsﬁ@rﬁfmtw»

superficial, carLi f.jcan nt.eri n.l oss;

Tol ui di ne BY u%“ét‘%”m*ha’ Im% \(‘?ﬁﬂémm %ﬁgf’fwg?‘g ‘e Rt vr“Nﬁﬁiﬁ’F
pr ot eogl yeatlidies sipmNoante: iML!ikse 8 ey Sﬁ(ﬂipﬂliﬂ@amb} desk gFardbkliage.

[ 0163] RESULT % 641H| stgl ogical Fin % 11lagen-i nduced
arthritis. ‘SERTRGRSieyecdesd bawq opgpsop éPiﬂH?iP&}‘rﬁﬁ?‘éW napRErBreEpd

paraneters @fsogh: &g@s&,dgb@&@m?}@%@igg g40f the arthritis (Figure 14)
reveal s typi cal inf fam"ratory érosi ve di sease pathology for this tine

poi nt jmsshe CO”?&QER(.P@% d e }:@g)x a8y &@mwam&h&ﬁ& hERlgrthritic
i bat ur es of synovi al hypertrophy and yper [asia, Wt rar Ked par nus
attachment aWpeRwigFaabs Bposiidutc 1111¢Wm¥<637?6ntb ninhibiticwhe &t’p‘bb dr@nhéuof

er osi ons an; t ] I urface Tre

f usi on prot gzlnﬁhyz[iﬂi%bg(%{% i hm( |g§n?"é’ 10 “?‘e ﬁ‘l‘%aéia" f’?‘f"é“}télﬁm‘é’t"iaoﬁ% n
permt; t brm&'ﬁﬂ ioliband hewost, Qs natoRpRi, &dm:mmhfbaﬁ&lﬁna aneh@lstasRNdhE he
overaII d|ff ﬁ V\@g @fte nma gd However,,. adm ni strati on of the
RACE. i g, f UZTON ot Sihe GEroBB O JyRPSs ErgRHSnS FTowelher wigp Fecently
arthritis tz@@iam-ﬁﬁﬂ@&ﬁ@ﬁbl@m\&ﬂﬁ%hﬂ)ﬁﬁ SOVELEn IR fEnRaLRRL. 09%&@&%“
in the saline control, but was _neverthel ess quite severe, Wt

synovi al hyp#rts BpREearieeh figer Be skl ow adieriskiedbp BAGi g %@!Hmmw!and
marginal _eresinng s7l18sehANRIYE S wBler MBickl 1 MIRLRIY o i heRl b our e

15) reveal ed a reduction in. the inflanmation in mce
t he RAGE- | grefing folopnst widiebates 8bis w saﬁxmﬁemﬁwmﬁ dregtierab tn thent 1 oI

| f
ﬁ:gutgg EL‘E twb;%\ztg’)%:n@wﬁm %@Y@bg& "t’;}ﬁf?épgﬁ%} !i?tg: n\é\gfchizx %%ﬁ*hg on rciXmi

formation shdwstsisinmd ary dedushéahssibRfic8REDEHEPEQAB) fethef the drug.
reductions in the inflammatory di sease paraneters observed using the
RAGE- 1{083%1usi on Suimfstty, amefea;tlh@ndi@bt hdbsertifearcr3Q0Rak tul rbatbied to
reach statistical. I nce % 67] . Assessnent of changes in the
erosi ve fea‘r"af"é"‘s*"'( gk {ggﬁ‘(gns“"énﬁ“@f‘r éé’?‘?‘ﬁb Pettas Aahibe Spbaiesrigls,
col I agen- i nduged «mk bl dfest. \5&@1@@@&{%}‘&&% l'e@i'baﬂ%bﬁﬁ{s%a@lfnu iifrﬁ’ci'h§ A
significant Suction (p<0.01 joint erosions was observed between
the group tR&EsesHion: t Fi”t‘ﬁéﬂ t@&@“ﬂ%i Sk f}&ﬁb@léf AMpegoatipl k. when
conpared w W } r i Q ile
he reduct | O e nbet: Seify hRArE LERLER AaRR bl e 380 gl
protein at £AMdgimickosdnefn@8b0hpghiak sghiligst ot comelsionsi gni f| cance.

[ 0168] The conbi nation of the histopathol ogi cal paraneters into an
over al [¢1##ist ol odt wateaathite diug &¢ gego (IR rgmuaedﬂm)wm éfdugcat effedtdyend did

findings of,the indi arameters ni ficant

di ffer ences'icﬁ?—é‘“t“\s}"\%éa h \’EF%#%%’?% af@iﬁ' f’@% g qﬁé}ﬁ‘[ ‘5(5““&’}1 FEfLY WHEE ce
treated w tibsitberfBAGEd giibotaiign protein at 100 ng/M (p<0.02) were
observed, and the overall score in mce treated at 10 utginil just

achi evg@@l-z Bji gni f iRAREE nbE:Bp:BRy: 1t MRS AQIENHY Hi6a8R kLA BHAUGELCAS i t he
overal | di seﬁse scores._were observed using the RAGE-1g thsion protein

at 300 ugl i PPt TR cpd iiparin Hitiee SCHIsvath RAE indirewaidetive
exam ned t o;det Ex‘fir@hﬂ%c“’%‘ii@%d LO%uRAFER efﬁ}’z?édoﬂmﬂﬁg&&ilﬂ) { gvslm %?ﬁa

the loss of matrix proteins fromthe arthriti
i n Fi gur es mErgsapnd »x%gﬂsﬁﬁrggammz hdtd\z’t;iheb’imalugm@wﬁmwd ppctsistiodi d
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[0171]Whil e the invention has been described in det aiI and with
reference i fjc enbodi nents thereof; it wll arent to_one
of or dt har y&gﬁﬁﬁﬁgf"ﬂsthe art that various changes and mfp WB0epA0
can be nmade. therein without departing fromthe spirit and scope
ther eof andostibieiesathgelsvemanembdf #fiieat soonmsmays dsfeihgixhacnimesﬁhm tiad n
the scope qf the appended A S ol i cations
herein. are I NEOrpo 'P(P 5‘%@“‘? aPele eﬁché““ﬁ)%lmﬁé* mélgﬁ}éﬂg%‘é) IS SRR
i ndi vi dual guplig i catl on was specifically and individually intheated
to be incorporated by reference in their entirety.

SEgUENCE LI STI NG <110> Gal actica gggr ceuticals <120%, RAGE FUSI ON
PROTEI NS <130> 14895, 000. 01, 40. % " 13i 994 <151> 2007- 06. - 14y

<160> 11 .<170> PatentIn Ni 4 <210>- 1 <2 2016 <212>
<213> Fkﬁﬁef sapi én& %2%94\' ﬁﬁé?&ggégteﬁpﬁé%aﬁ@a@ﬁw@&a%%l%@tgmémd
gt aggt gct ¢ agaagalieae M@aEcggatt. gcccccaaga aaccacccca gcggct ggaa

| ggaaggt cc tgtctcccca gggaggaggc aacggctccc ttttccttcc ggetgtcggg

gcaat g@aes 99aatieaant HoReARCAMLRGHINIBAGG: GO LAl RAANE GlERC
gt ggggacat’. gt gt gtca a. ggi aget aC gggaagcccc. | ggtgccgaa tgagaaggga

cct gagacag GHECEEE A ﬁ"ﬁ%‘t"@% Coifdvigs @ pRE e caduTelory sHgtagh vy <
cgcacagecc GCatleAGEL, L Q&Q&;?RQ&&EQ@WQQQ%Q a’ﬂ@f‘%ﬁﬁ%@&? Ak aagﬁﬁds

gt ecct gecc agccctct'cc 't caaatccac ccccccagec ctgtigectgat cctccctg
t gt gt ggt ca. (éééhmbwagmm@g@m batygemecad »@@a%&g‘g@t@d @a\atm@ha

ttagtcctgg- tc crite acct cc acagc ccpt qc

gt gacggt gt ‘E‘d H§a4 %"E’LC‘g‘g &c“t d‘lﬁ"t% "é(‘(ﬁ%tq{f gg’é“t%g‘aﬂc’g t ot %g‘gb

ggcacgaaga dighacpegtgianatghpdatrtRgags t,;gaﬂsnma\a@tﬁ@gt 9@1’&&1@ gecat gt

ggaccatcag tcttcct gadt ccececagaa |t ct gag)g‘tca catgcgt _ .

ggt ggacgt gf‘%fbé’(‘f%"@@é (&""’aﬁ co¥ad ot Bedgttiidpry of af cctc ;;o-m srevean% SYROVits,

t ggt acgt i 9gakOaBabARA, 4 G88LRAIICARAD86R3BAEEY 9199& n%%%@:%
1500 1560 aacg?cacgt accgt gt ggt ca95.9tcctc atc9t Cc4c accaggactg
gct gaacggc 6 Tmmumological laboratory findings include high angibody levels to type 11

collapen, and hypergammaglobulinemia. This model is now well established for
testing of tummmotberapentic approaches to joint disease (Staines ot al, Brivsh
Journal of Rheumatology 1994; 3 3(‘?} 798-807), and has been successfuily emploved
for the study of both biological and pharmacclogical agents for the treatment-of

rhewmatoid arthritis (RA) (Wooley ot al. drihritis Rhewm 1993;36:1305-1314, and

Waonley et al. Jowrnal of Invunelogy 1993; 151:6602-6607).
191441} Antagoniam of the RAGE receptor is recognized as a potential therapeutic

target in RA. Blockade of RAGE in mice with collagen-induced-arthritis resulted in
the suppression of the clinical and histologic evidence of arthritis, and disesse
amelioration was associated with 2 reduction in the Jévéls of TNFu, {L-8, and matix
metalioproteinases MMP-3, MMP-9 and MMP-13 in arthritic paw tissue {Hofimann et
al. Genes Tmpun 20023 3(3%123-135). This indicates that the collagen induced
arthritis is sensitive to RAGE targeted therapy.

{0145} This experiment will evalnate the influence of RAGE-Ig fusion protein on
CIA at three doses administered from the time of immunization with type H collagen.

The study design is shown in Figure 7.
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aaggagt aca agt gcaaggt ctccaataaa ggetttctgt Cctccattga gaaaactatc

1680 ttta gCagcC ccgagagCea Caggtgtata cectg

At ect aggag‘%%%ﬁ®“§g§ggt gacca agaat caggt cagcctgacc tgcct ﬁ’ggﬁ@%““s"’“”s“

aaggcttcta cCctagcgac atcgccgtgg agtgggagag caat gggcag ccggagaaca

act acadjaél cacgdtredeBagoec] BBW"E‘?@@@@KS‘ @a%wﬁltﬁg’g?éxyfg%ftf&ﬁs g sndobes,

tacagcaggc faacodla0a; GAad3eaad%: il g}?@@gz?\ggeg:ﬁ.{;{ te @:;x‘p%?ﬁ*%ﬁt&tic}n.

ggaatgtctt:ctcatgttte gtgatgtatg aggetttgca taaccactat: 80. _

acat agaaga: 8 etintadrwe YEict Gt drgggtdbastgac 2Ot Gsperi2iin’ Me, wor divRieq Tutd

82;2;5 .ﬁ.)?}r) @é]l\g\)ééuhli%gf?mﬁgg olt;;%g?) ég)ugﬁosiﬁ%i%}tss @Ij;‘?.p,-piln_gchnY {ia—{ }{ E}Aﬁl (}?) ;s\.{al
stertte PBS coutaining RAGE- g fusion protein at 10sg by Lp. njection daily; 3) 100

pl sterife PBS contsining RAGE-Ig fusion protein at 100 ng by Ly, injection daily;
and 4) 100 ul sterile PBS containing RAGE-{g fusion protein a8 300 ug by i.p.
injection datly.

fo1471 Three days after the initial dosing, all mice were injected with 100 pg bovine
type I collagen in Preund’s complete adjuvant {FCA) intradermally at the base of the
tail, Mice were monitored by daily examination for the enset of disease, which was
recorded. Mive were welghed weekly, and overall health status noted.  Arthritis
affectsd animals were clinically assessed five imes por wesk until ten weeks after
immuonizato, and paw measurements were made three times per woek, Mice

without signs of arthritis ten weeks after immuonization were considered disease

negative.
{(148] RESULTS
{(2149] Overall Health and Toxieity. No acute toxic episodes oceurred during the

trial, and all agimals survived the duration of the experiment. The treatment was well
tolerated, and no adverse signs such as fur maiting of inttation were observed. The
mouse weights {Figure 8) indicate minor changes in weight over the course of the
triad, which is typical due to transient weight loss in mdividual animals corresponding
to the onset of disease. Neneof thege variations belween the groups reached

statistical significance.

f0150] Incidence and Onset of Aathritis. The terminal incidence of collagen arthritis
i the trial is shown in Figure 9. The control mice reached 100% onset, which i3 not
anusual in classic collagen avthritis model, where the typical incidence ranges fom
80%4-100%. Mice treated with 16 ug day RAGE reached an incidence of 80%, which
was not & significant redoction in intidence. Mice treated with 100 pg day RAGE
exhibited a $0% incidence of arthritis, which was significantly lower than the control
group (p<0.03). Surprising the incidence of arthritis in wice treated with 300 ug

RAGE waz 100%, and thus similar 10 the control incldence.

%)
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115. Trp Ay Ala, val val Ay ,Ala Gn, Asn JIlt thr Ala :4Tie Gjir

Gp 20253%8%@@58’28\/6” Leu Lys Cys. Lys.@y Ala Pro L&K§X®H’PP6&Q

:Pro @n Ar 5 LeU Gll4trp Lys Leu Asn Thr
Aa Tr ;LY. Val Leu 50556 Gy Gy Pro Tr
ter Vaf‘ Ata Arg v L' i meqidgn “%“)@Bfmﬁsgef %n**‘G"W‘Sér*h%@m_’éy 2UZHBAl e vaI

'Ply Ile G D;&é@@ﬂ%d&'\@Qﬁ*’)‘&&?ﬂ&ﬁggﬁénfmﬁu x&ti‘?é’ﬁ‘mﬁ@ Pm M%tﬁ;ésn Aeq
Asn @y Lys .610. Thr Lys Ser 100. yr Arg val Tyr

Gnille Pr O‘EIWV@LWi aﬁpf@a@dwﬁm ei)wfzsb ﬁgga mm:sgge@g@:swgém%trai g,gmr@mw

Leu M Ala . % S 0135140..val. ser ply
Gy ser Tyr pro XIEEF}%“ é%\{t@ (Ig,‘(; g“l’? ) E‘[h & ‘wg%(s“&f[(ll?i%ﬁ‘rg‘5160 Gy

Lys Pro Leuﬁlmftcﬂg ﬁswm@t uh&y:sa @yt w.a:l 8 _gm‘x?cauat éﬂy&dq;u{: Ghyin nk651- 75
Leti
Thr Arg Ar gtreatc mih ﬁagrpmmﬁ ;&gry ijﬁ rr.imt. aﬁ‘m% wlfigg aiqm ’nwF%mc {g d not
exlgibit a reduction in dizease incidence, the time to the development of clinjcally

overt arthritis was markedly increased,

{0152} The modutation of the onset of disease by RAGE treatiment may be readily
assessed by the plot of disease incidence over time (Figare 11}, The typical rapid
disedse onset chavacteristic of CIA s observed in the control group, while mice
treated with RAGE at either 10 pgor 100 g resulted in a delay of disease onset and a
fower terminal incidence of arthritis. For approximately eight weeks, mice treated
with 300 pg RAGE developed disease in a similar pattem, hut a series of late arthyitic

animeals resulted o a high disease Incidence but delaved disease onget.

b

[0153] Discase Severity and Progeession. Analysis of the cumuniative joint score in
ireated and control animals revealed significant effeéts of RAGE therapy on the
severity of collagen-induved avthritis (Figure 123 Control mice developed the typical
chronic progressing disease, with a marked increase in the cumulative arthritis index.
in contrast, mice treated with RAGE at any dose oxhibited a marked decrease in the
arthritis svore. The difference belween the control and treated groups achigved a high
level of statistical significance (p<0.001) from Day 43 post immmization, and this
difference was maintained throughout the trial. Although RAGE therapy of 100
periday achioved the Towest arthritis cumulative score, there were no significant
differences between the RAGE groups with respect to the axthritis score, suggesting

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

[0154] The analysis on the influence of RAGR therapy on the number of arthritic,
paws (Figure 13) does show a significant effect on the progression of the disease,
Again, a significant influence was observed on the number of involved paws from
Day 43 on. The level of significance varied from p<(.001 to p<0.025, which may
reflect that the influence of RAGE was more pronounced upon diseage severity than
arthritis progression; however, the maximum number of involved paws {40) is more

restricted than the maximum cumulative disease score (120), Again, there were no

1.3
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180" 185190: Het Val Thr Pre Ala Arg Gy-Ay Asp’ Oe Arg Pro Thr Phe

Ser Cys 193800#P37:9¢r phe.ser Pro' @ YelLeu. pro Ai-g. Hpgg @2%8@5‘1@5
Leu Arg Thr Ala Pro 210215220 Ile Gn Pro Arg Val Trp alu

A e Var OB G Baf B GRR w o thonel #in ol R L

Pro Al a-d rg;:@ammammmhﬁughénk Bevbll dfr@arddiigh (REHAHN26527Q Lys Asp Sly
Val pro Leu Pro Leu. Pre Pro ser Pro Val Leti Ile Lep 275:280'- 285

Pro al mibfe Gy Braaeldin sdsRsGhit ddhinidibfiol RQ’("LCIYr&ummrt&b ﬁnm;m:(i
290295" 300 ,.34A ser Ser H s Cl)! Pro Gn. Go See Arg Ala Val ser

Ile ' Ser. |f&esigyrpslseyripducgl grbptiovignadpigspred using agren Mrﬁhc Al a

G V 1 & o ALY GRS BT Al a
Al 351 Sefe'rl'l n%ﬁ%}ya@% 3%113%?&%3&%%&%%5%%&(%&1 2 L“"LH‘E{J : }E? E'ch

ser Arg' setUtpipentgppensr@lio by veurwellliohratidh i\m x@B&H@@be&%ﬁciﬁew, @ay Ccys

Leu val LySg;A8Rc¥l rfdiRePinS: s Yooy Bhy R 1.k T J«:HIV, a2l a\r a) aE823%8ser was
observed tn mice freated with 300 pg/day. However, the most sbyious indication of
chimmeal activity was observed in the reduction of disease scove and arthuitic paw
count, where a wide separation between RAGE treated mice and control animals was
detected from Day 43 post immunization. At this point, control animals underwent
the iypical progression of severe arthritls, while RAGE treatment at all doses retarded

the discase progression.

11563 Histopathological assessinent: Limbs from all mice were removed at the
completion of the clindcal assessment study, and stored in nentral buffored formalin
solution. Joints were decaleified for 18 days in 10% formic scid, dehydrated, and
embedded in paraffin blocks. Sections were cut along a longitudinal axis, mounted
ard stuined with either hematoxylin and eosin or Toluidine Blue. Specimens were cut
to-approximately the mid Hne, and then sagital central samples mounted for
svaluation. This allowed a Consistent geographic evaluation. Fve to ten samples
were mounded (ustaily 4 - @ sumples per slide). After staining, the siides were
permanently bonded with coverslips. A minimum of 3 separate sections per specimen
were evaluated in 2 blinded fashion, with the evaluator unaware of' the group
assignment. On front lmbs, all elbow, wrist, and metacarpal joints were scored,
while all knee, ankle, and metatarsal jodms were scored on the rear paws. Digits were
not evaluzied, since the sectioning procedure climinates most PIP joinis. Siides were
gvaiuated for the presence of synovitis, pannus formation, marginal erasions,
architectural changes {mostly subluxation). and destruction.  An overall score, based
on these coliective points, was then assigned to each section. The scoring system was
based as follows:

(01571 Synovitis was judged by the thickness of the synovial membrane, and scored
as follows: § for less than 2 ceils thick; 1 for 3 - 5 cells thick; 2 for 6 - 10 cells thick; 3

for 180 - 20 cells thick; and 4 for 20 - 30 cells thick,

w2
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Trp.Asn Ser Ay Ala Leu Thr Ser Gy Val His Thr Che Pro Al a val

30539039540 2bsgusfa Ser ser:dly Leu Tyr Ser. Leo ser szrT,[}éga{',sMgdgﬁThr
Val Pro 405410A15 Ser Ser Ser Lau (fly Thr Lys Ibr Tyr: M cys:

Val As Lys:,420. 425430 Pro VaI
cru SoPBYE e R bR B o el R eiis S & e o
G p One Leum&%mi‘uypﬂ{em Sabr NMad: pdhd25846hdaed Hembred Bk w8adRE@nr Ly S
Asp 7hr Leu 4{ |l e Ser L }'gr 465: 470475480 Pro G b Val Thr CO Vval
val val Asp™ f‘%éﬁ“%ﬁoﬁ?‘i‘él*c}d PPy G u 485 ' 490”495 val G n phe Asn
Tre Tyr, ' .Val ASP Gy Val Gb val Ns- Asn Atla LYS 500305510 7hr Lys
pro Ar gjﬂe\ﬁ GLO PR SFORRS wake 5F wied 7y follapg: Qi rio gegRioga FivHAB 5 d05 25

Val Leu Thrpyak ;11&@1&%&?111%5!1\ ‘@1}529 al‘ctféﬁnﬁﬁp ?Cﬂuyciéfx%m@{dﬁx I?Ezu‘lé%ge:ﬁ
530535. 540 Cys LyS Val Ser Asn’ Pro Ser Lys

Thr Ile 5455’29%@36@\@65 mymmamuys bmwe fhdy4 @i hﬂaﬁlrmmﬂrigﬁ@l?@u Reb G n
Val Tyr Thrxﬁ%g&.

1150] Architechwral changes were scoved as follows: O for normal foind architectore;
i for edemnatous changes; 2 for minor sublugation of articulating surfaces; ¥ for major

subluxation of articolating surfaces; 4 for complete fibrosis and collagen bridging.

{61617 The ovorall score reflects: 0 for classical normal joint appearance; 1 for minoy
changes; consistent with remission; may be clinically normal; 2 for definite
inflammatory arthritis; 3 suajor inflansnatory, erosive disease; amd 4 for destructive,

erosive arthitis.

01682} Cartilage and Bone Matrix degradation. Serial sections were stained for
cartiiage mutrix components using the histochemical stain Tohidine Blue, The
foluidine blue sections were evaluated for proteogivean loss. The staining at the.
articular surface was compared {0 staining at the growih plate, and was scored as
follows:  for Nao proteogiyean loss; Novnal Toluidine Blee staining; T for Miner
proteogiyean loss; Some loss-of staining from the superficial cartifage; 2 for
Moderate proteoglyean foss; Weak staining of superficial cartilage; 3 for Significant
protenglycan loss; No Toluidine Blue staining of superficial eartilagerand 4 for Major

protecglycan Joss; No Toluidine Blue stalning of deep cartilage.
{0163] RESULTS

{0164] Histological Findings of Collagen-induced avthritis. Sections were assessed
for the inflammatory and erosive parameters of disease. The appearance of the
arthritis (Figure 14) reveals typical inflammatory erosive disease pathology for this
ime point in the contrel (PBS treated) group, with the typieal arthritic features of
synovial hyperfrophy and hyperplasia, with marked pannus attachment and marginal

Srosions,

(0165} Treatment with the RAGE-lg fusion protein at 10 ug/ml {Figure 14B) resulted

in moderste changes in the inflammatory and evosive parameters, with an overall



565570575 Pro Ser din GM G u Met Thr Lys isri din Val '.er Leo Thr

fys eo 58 Lys Gy-Phe Tyr Pro Ser Asp Ile A Tr
db Ser Asogggg@gg@%% Ay Gn' Pro Gti Ash Ash TYr Lyg’#ﬁ#zgﬂ 66350,
.Pro Val Lea Asp ser 610615620 Asp Gy Ser pile Onhe 'Lea: Tyr Ser Arg
Leu Thr ' VniBASEHoplS tpirpapgneny arqysos gnbdionmied colyggecuticsdi y Asn

vei | Pile SL.e¥st 988 udatadRls Adlich Fhidiy 4180 Ll (PERRPR88 Resutlfin o
Asn' uj p. tycf'?ll" n LyS See LélfSe"rL 1Li‘ez_; iéjéﬁl}@ﬁ_ggygﬁﬁ?gq%o. 2‘6%1_%@%
<210> 3 <2LibthuRiQ8 7 RdbRs KDNAH«REBrdon Coapived s+ ik4B0omBohtgdtrgoegi!

gnacagcagt f.ggagcttag, gt.actagtee fca tg t.agt.a60. glaggpggt.c
aaaacacac a(sg’ %g%g(g“é‘ﬁ%g‘bl%‘é‘ g‘b‘ %%gicei i LS tgégiég‘é”gi a%?%ﬁﬁ 8‘6‘3%2 (‘Fg é‘é%g‘@g%%a
aaccacccca gcgietggadigugoranctgicd eathigy drgygacsadaageeids Qs severe

t ggaaggtct tgtctectc aggaggc,.ccttgggaca gtgtggctcg tgttcttttc240
L Lo T e e A

ccggt i gt t agyRMal hyperirophy and hyperplasia, with marked pannus attachment and margingl

SrORIONS.

f0166] Analysis of the nflanunatory scores (Figure 15) revealed a reduction in the
inflammation in mice weated with the RAGE-Ig fusion protein at all doses when
compared with control {saline-trested) animals. However the synovitis was
significantly veduced {(p<0.05} only in the 100 pg/ml group, and the pannus formation
showed similar reductions in score {p=<0.03). The reductions i the inflanumatory
digease parameters observed using the RAGE-Ig fusion protein al either 10 pg/ml or

300ugim] failed fo reach statistical significance.

[0167) Assessment of changes in the crosive features {erosions and changes in joint
architecture} of collagen-induced arthritis showed a stilar pattern of effects. A
significant reduction {p<0.01} in joint erosions was ohserved between the group

reated with the RAGE-Tg fusion protein at 100 wg/ml when compared with control

{saline-treated) animals (Figure 16), while the reductions observed in mige treated

with the RAGE-Ig fusion protein at 10 pg/ml and 300 ug/ml did not reach

sigificance.

{01687 The combination of the histopathological parameters into an overall
histological arthritis seove (Figure 17) reflected the findings of the individual
pathology parameters, Significant differences between fhe control {saline) treated
antmals and mice treated with the RAGE-1g fusion profein at 100 ugfmt {p<(.02}
wers observed, and the overal] scove In mice treated at 10 ug/mi just achieved
significance {p=0.05), while o significant reductions 1 the overall discase scores

were observed using the RAGE-Ig fuston protein at 300 pa/ml.

{0169} The Toluidine Blue stained sections were examined to determine whether the
RAGE-Ie fusion protein infloenced the loss of matrix proteing Hom the arthritic joint,
& ; ki

The data (shown in Figures 18 and 19} suggest that the RAGE-1g fusion protein did
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gcaat gaaca ggaat ggaaa ggagaccaag tccaactacc gagtccgtgt claccagait 360
cct ggpagc 93@Aki94 agattctgcc tctgaactca eggetggtgt t

gt ggggacat‘%gt g?gtcaga gggaagctat at Gt aggga ctcttagttg é)%g@t%?%ga%ﬁéo
gggaagcccc tggtgccgaa tga aaggiga gtatctgtga agglgat agat cadgaocat 540

cct gagacag JHEFAsBEPTEFPYraGtiey. s aBtq gt galy chddislly segtiyariga600

gat ccecgt . ¢,eQaS LGt Rt { BhLAGGL! §12088¢88 A ly:d GRh DU G £ GIggeCt 1 9660
cgcacagccc ccatccagcc ecgt gt et gg 8agect gtgc ct tggagga ggtccaattg720

gt ggt ggagc wEazgytygy (eyaghagstend celjgeypand aoyiriatioss of stpdming g*ltig*aa780
gtccetgecc ageael %ﬁ% &@Qx@tﬁ% =1%19f91%&ﬂ@@xx%%%ﬁ%&?%%tv&!c%cﬁm
ccctccagec ‘ctgtgcet a ectccc aggacca

t 9t 9t 09et a Iiﬂi}qage'mé c!agottm:'asc glggc &Q,ooaggaaagam @tﬁgﬁh@tmag)tc:amag catc9 60

1630 ot agedurag eaggrigRgy e qrRate byaaPteen woladeger o ot

attcgtetr 1080 .ccgt t )G frtgttcta eactttc gagagcaca

ccget ti‘t%' ct gect ’ga %‘%&%@ *3’&5@&&?*&88 %&8%@‘5&6‘@*“%9‘1‘8‘&@9@@‘“ Ament
tcgt ggaact SRYVEIELSducBARIRLEIH ]he RO Bt g@@@ﬁ«@@ﬁ otbiB GEQE6d Blas effect on
cctacagtte ttaggattct actctctcag cagcg 260 acc gt gecct
ccagcagct t : Py HGEREEH - H’é“ﬁﬁéﬂh@’a‘é&ﬂ“@é‘ﬁaég? h!g*aﬂ%@al Bﬁg‘%’f@lvl%mﬂ high of
agcaacacca cat

1380 tcagcag‘tglggg%aigsfg ? gé%%gg%g%&g%g <ét gﬁﬁ%ﬁ/ﬁ ?0 {gf&%? tcce ccQé'aa%{sgu;
aCccaaggac sighicangees heatgall petolgy gam%ctmgﬁ@utﬁ savgl gRgGHg e fusion

| gar 00079; ABri Bane fuon o R R RS AR AR P e

capcagcacg mﬁ@hymmti\&p}’t gil dled par m@g téi@ggnik@aﬂu gvaluation. The overall
caccaggacta gaac c. gagt 499 t et ccaac4A ggectcccq.
1680- toct BB ﬁaaaggﬁt*ﬁggggﬁe HSIgR Broden loghaldie eopiya gk b6 o arthnits,
acaggt gt ac ol AhAGekAFEHantRIESC AR 998031 %QQ;}L%@@%%Q&%QMM; y
ttagcctgac ctgectggtc 1800 aaaggctttl accceagcga. cat Cgc %;

Va9t 990a94 Bicas NabAoigsg &Bg@@@m@\ iigbe Ra'dek-ds Antya neetainge 8P pay/ml wore
cgt gct ggac .4 t1eG c . 'y
2028080000, 0 L B B o R A s SO BBy ot
gaggct ct gc sappastactgrostiadag aagh (a:gwmmtadmnstgﬁmhcﬁ)ﬁggi giaaatzgan 3&82
<210> 4 <211> 678 212>, "Rl .<213> H

Gy The A o AR R e S ey AR E 0 s e fip e AR Va
val toy Al anﬁim%ﬁsig thalenﬁhmAlcm Aeg ahlsat- GAyitiChEed025 Pro Leu Val Leu
LYS tys Lys Gy Ala Pro Lys Lys Pep Pro Gn At 354045 Le p Gu Trp

Lys: L@@7¥sn Thrw Ei?ql hAl:g ekt GEsBedl desditaliy 8ot ankl eHhSORBGQe &Y splkide

GndGdy d rval Ala Aro Vval teu pro 0570758
y ycn%od mmts t-!ru mfa‘?‘: Wlﬁ%b apparent to one nf ordinary skill in the art that various

n(

changes and modifications can be made therein without departing from the spirit and
scope thersof and such changes and modifications may be practived within the scope
of the appended claims. Al patents and publications berein are incorporated by
reference to the same extent as if each individoal publication was specificatly sud

individoally indicated to be incorporated by reference in their entircty.
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M dy Se f Leu Phe Leu Pep Ala val Ay he Gn Asp DQu Ay lie
85,9095 Phe Arg Cys QP Ala Met Mh Arg Asn Ay Lys Qu: Thrtys Ser Asn

| po105110 .. Tyr Arg val ArgTyr Gn lle Pro Ply Lys Pro au Ile val
Asp 115-120125 ser Ala Set' A p Leu Thr Ala dyval Pro Asp Lys val
dily Thr cys 130135140 val ¢ ur Pro Ala @Y Thr Leu Ser Trp His
_ EQUEREE, LIS p
Leu Asp 114{1)51_504 155169 Gy LYs Pro Leu Ma] Pro Asn Gu Lys Gy.val
set. ValrtysSeactic HRIEs59%99%8 Thr Arg Arg His Pro Gu Thr Ay Leu
Phe Thr <lzes &hkgr Setdn Gharebesu 180185190 net Val Thr Pro Ala Arg Ay
Ay AS llzgrolﬂﬁ“@g]%_me Phe: ser Cys 195" 200205 Ser Phe See Pro
dy: Leu. f-’re‘ 1.6 Al's Arg Ala Leu. Arg Thr 4l1a Oro 210-215.220 1lle
Gn Pr og@}@g ggﬂgfg@gﬁg u pnval Pro Leu Au Gu yal Gn Leu
2252302 0V af @ u Pro @ u Gy (fly Ala val Ala Pro Ay Cdvy Thr
yal TI - k160248250255
- <i¥F0» Patentin version 3.4
<2310> 1
<?2it>. 2016
<21Z> BNA
<213» Bomu sapiens
<400> 1 _ _
atggcagecy gaacagragt tyggageotgg grgetggrec tcagtotgtg ggyggeagla 60
graggtgctc aaascatcad agoocggatt ggegagocac tggtgotgaa gtgraaggog 120
GCCCCcaaga Jaccacceca goggetggaa tggadactga #Cacaggocy gacagaagee 180
Tggaaggtee tgtotoccea gggaggagQC'ccctgggaca;gtgtggctcg tgrectreec 240
aacggctece tottoottoe ggetgtegug atcCaggatg.aggggatttt Legglgecay 300
geaatgaaca ggaatygaaa ggagaccaag rcecaactace gagtocgtgt ctaccagatt 360
ccrgggaadc cagaaatigt agavtotgee tetgaactda ¢ggetgglyt toccaataag 420
gtaggoacat gtgtgtcdga ggdaagetat cctgcaggga ctcftagotg. geacttggat 480
gggaageoce tgotgecgaa tgagaaggga gtatctgtga agyaacagac, Caggagacac 540
ccrgagacag ggerottoac actgeagrcg gagotaatgg tgacceeage Cogggganga Goo
gatcccegic. teacctbete ctgtagoiic aGCCcagyet TLRCCCYaca cogggaetty H60
€gCacagees ccatlCaget Cogtytotyg dagdotgige cictggagga ggtecaattg 720
gtogtggage €agaagglyy AgCagtaget CCtyghigyaa CCgraacclt gacctgtgaa 780
gtocctgect agecctotee tCaaatecac tggatgaagy -atggrytgoe Gigoeaett 840
ccococagee crgtgoigat cotecctgay atagggectc dggaccaggy aacctacage 500
rgrgtggeca. cocattocay CLacgggoce caygaaagec gtgctgtcag catcagcatc 960"
atcgaaccag gegaguiggy gecaactgca ggctctytgyg gaggatcagy getgggaact 1020
ctagfcctygg Ccogatiocac caaggoroca toegtetieg cectggegee cegetecagg 1080
agcacctocg agagracage <goootggge tgcotggrca Aggactacit coccgaaccy 1149
gtgacgntgt CQrOgaacte agycgooctd accagogglg TgoacCacctt coeggeigte 1200
ctacagtcot caggactera ctcecteage agegtggtga cogitgocete cageagetty 1260
ggcacgaaga <Ctaracctyg caacgtagat cacaagecca {ea’acaceaa gogtgyacaan 1320
agagttgadt ccaaatatgg tECLCcatge cecatcatgec cageacdrga grtecrgggg 1380
ggaccatcag totioctgut cocoercagdaa cecaaggaca croicatgat cteccggace 1440
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420425 - "' 430 Thr cys Asn Vel Asp His Lys Pro-Ser Asn Thr Lys' vpl
Asp Lys. Arg 435440445 Val GQu Ser Lys Tyr Ay Pro Pro CyS Pro Ser

Cys Pro "Ala Pr O G u 450455460, Phe LWdly di)' :Pro 5er vpl. Phe LW
Phe PtO Pro Lys Pro- LyS Asp 465470475, '''480 Thr Lou Met ile Ser
Arg Thr pro dlu ./i{ds Thr cys- valj;gal Val, Asp 5

485490495- val Set' Arl du Asp, Pro. .du Val @n.Phe.Asn Tr) Tyr

val . Asp QY ,.900.503510, val . HLS yS,;Thr Lys Pro Arg
Gu d upré n%lj?"lrgﬁ% 5%5%%07h¥%1§%r‘¥$h1}h +§P§9£b§ﬁ‘b\gf .S.er Val Lax
Thr Val LWH s Gn Asp Trp 530535540 Leu Asn Ay L'S. G n Tye Lys
CyS LySualaba1Salr M3 Asargl ¢yl@ily A0r54693600n e speaysr fle. Gu, Lys
The.114,see L Ala Lys Ay ®Or| Peo. Arg G3493565570575 Pro G n val

Tyr The teu Peci Pro See. Gn GQu 616 ne 580585 The Lys M 590
ser g?g ser pro Gly teu g;g Arg His Arg-Ala 12%3 Arg Thr aAla Pro

ile Gin Pro Arg val Trp Glu Pro val ero Leu glu Glu val Gln.teuy
225 230 235 240

val val 6lu Pro 6lu Gly Gly Ala val Ala Pro. Gly Gly Thr val Thr
245 T 250 : 255

Leu Thr Cys ¢lu val Pro Ala Gln pro Ser pro 6in Ile His Trp Met
T 260 265 270

Lys Asp Gly Vil Pro iLeu Pro Leu Prg Pro Sér Prg val Lew Ile Leu
275 280 285

pro Glu Tle 6Iy ero Gln asp Glo Gly Thr Tyr Ser Cys val Ala Thr
250 B 295 ! o300

His. Ser: Ser His Gly Pro ¢In Gl Se¢ Arg Ala val Ser ITe Ser Ile
303 ) ' R =L 315 320

Ile Glu Pro Gly Giu Glu Gly Pro. Thr Ala Gly ser Val Gly Gly ser
25

Gly Lew Gly Thi Leu Ald Leu Ald Ala ser Thr Lys Gly pro Ser val
340° 345 ‘ 350

Phé. Fro Lei Ala Prg Cys Seit Arg Sed Thr ser Glu Ser Thr Ala ala
S 355 ' 360 365

Leit Cys Leu val Lys Asp Tyr Phe pro Glu Pro val Thr val Ser

Giy ASp
370, 375 380

Tip. Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala val
385 3590 395 400

Leu Gln Ser Ser Gly Leu Tyr Ser Leg Ser Ser val val Thr val pro
405 410 415

Ser Sar Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lvs
420 423 430

Pro Ser Asn Thr bys Val asp Lys Arg val Glu Ser Lys Tyr Gily Pro
435 440 345
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.. Gn. VvVal Set Leu, The tys Lea Val Lys @Y :Phe Tyr o Ser ASP
'10. 595-600605. Ala val d.u.tep Gu Sr-Asti Gy Gn - Pro GlU nn
Asn Tye Lys Tht 610615620 The ped Pro val ASp See As O Ay ser phe Phe
IS Tyr Ser Arg 625630635640 Lau Thr val Asp Lys Ser Arg Trp Gn Qu
ly Asn Val Phe Ser CYs 645650655. Ser val net H'S (flu Ala Lee H s nn
Hs lyeihr Gn LyS. See teu 660' 665670 Ser: Lets Ser. Leh GTY Lys
-675.  eXQus Bro<ger 1Sy S POA IS AR S5y, PHRNEL <Gy 53y Ado s 540- ens <400>. 5
atggtagccg’ﬁ%acagtagt gtaﬁatgctc aaaacat cac gcccccaaga aatcacccca.

t ggaaggt cc tCIcttecca.aaCQCpL;ccp“Lct,ttcttgt, cpatgaaca ggaatggaaa
ct t gggafifc " tatftalit G HEGYGRCA Pt Yt B KG 59‘%5&‘(58(2@ t ggt gccgaa

cct gagacag ggctcttcac; gatccccgtt ccaccttttc cacacAgcct cCatccagtc

gt 9ot 993gc KAGARAGE dg Qaﬁ%%t\qi%gfgp%a%%%%%u As§929GEL 99 agetcggatt
gcggct ggaa gggaggageds ggct gt cOpp CGepagat caag agat tasscc gggaagct at

t gagaaggga actgcagtcg ttgtagcttt ccgtgtctgg agcagtagct tcaaatccac

gt gt i ggtdice1-0aR0AGt Eat TYrgga ot @a ¥icdigogacasalsecaggaktg tdcaact acc

t ct gaact ca cctgci¥gga gt at ct gt g&¥°l agcet aat gg agé€caggcet gagcect gt gt

cctggtggaa tggat gaagg
thr Lys pro Arg Giu 6lu G61n Phe Asn Sér Thr Twr Arg'VaT*Véi Ser
' " 51% 520 52%

'val Lew Thr val Leu His GIn Asp Trp teu Asn Gly {ys Glu Tyr Lys
530 535 540

cys Lys val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
SXS Y Sgﬂ Y 555 ‘ 560

ser 1ys Ala Lys.Gly Gln Pro Arg Glid Pro Gln val Tyr Thr Leu Pro
‘ 565 ’ 570 575

pro Ser £1n GTu Glu Met Thr Lys Asn GIn Val Ser Léu Thr Cys Leu
580 585 580

val Lys Gly Phe Tyr pro Ser asp Ile Ala val Glu Trp Glu Ser Ash
595 ' 600 605

Gly Gln Pro 6l asn Asn Tvr Lys Thr Thr Pro Bro val Leu Asp Ser
&10 615 620

asp Gly Ser Phe Phe Leu Tyr Ser Arg Lau Thr 'val Asp Lys Ser Arg
625 7 630 635 540

Trp 610 Glu.6ly Asn val Phe Ser cys Ser val Met His Glu ala Lei
645 650 655

His Asp His. Tyr The GTn Lys Ser Leu Ser Leu Ser ieu Gly Lys
’ 660, 665 670

210> 3

<231l 2037

«21Z2> DNA

<213> Homp sapiens

<400> 3 , .
atggcageog gaacageagt tggagoetgg gtgctggree teagtergty gggggcagta 60

gtaggrgete aaancatcac ageerggatt ggogagecac tggtgctgaa grgtaagggg 120

gocococaaga aaccacooca goggotggaa tggaaactga acacaggecy gacagaagee 180
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tcagtctgtg t99t Oct Oa4 acacaggccg gtgtggctcg aggggatttt gagttcgtgt
cggctggtgt ttcttagctg aggaacagac tgaccctagc ttccccgacg ctctggagga
ccgtaaCcct. atggtgtgcc gggggcagta gtgtaagggg gacagaagct tgtccttcct
ccggtgccag. ctatcagatt tcccaataag. gcactiggat caggAgacat ctggggagpa
ccgggtettg ggtccaattg gacctgtgaa cttgcccctt- Goceecccaget tgtgiggecg

Ztg:g ??gg@@aﬁtgg ggfdrﬂ&cﬁgatﬁmﬁéﬁgﬁic%@@@t Sorgicgapgircetrcggt acgaaga
cag .Cc ca gt [ t aa tac
tccaaagf%‘tﬁqg%@%t HHEE "&%98%‘%8? atc?%f’? ga"gggat%ggtggcg abg" %Cg% gggagg
_cct cCclhgmsecy aghgsies QUeEaciagcacorigyoaetestyc eucgygtt aggédccct g
ctcGet cggg,g gt 8C A A9t ot GEEGL A QCt G ELLEGIRRR 9 IPACH Pad It G8at aat

cagCgt cct ¢°tt ccaacgaa ccgagagcca cagcctgacc caat % tttettectc
Ct cat gc UBIEIgICE GETQEEF YT MOHFIHECt CIRRGURITEE YT & g‘ﬂ“@{? ftcgt8ttce
; ggé ; ggb@ﬁaﬁ@a@me@a@t@kﬁgbm fYcEIgRCagfagicaigegceccaggyaca

aag. gccaggac atacc c gc t Ca
ccggagaac g %égtmﬁtagcg g&gggagg%% 5‘% gﬁ%ﬁ%gﬁg%&é%%é 67%bgglz> PRY
<213> Hemcmm éﬁ@cmgﬂtat%ﬂCM%CW%CGVC%FCE‘AF@QW‘CG yfa Trp
|V?13 &ﬁ::' c%&ﬁadﬁ?@ rg@'rccig‘%bl c%é@g@&ég-ré’a@cc@gygcﬂt&tg@abgavaétcaakétgod a7@n ASh

Lys S Lys

ady A agFﬁgégq_a?‘s%E%gsﬁPB aﬁFath@“ ?c§g§§%4%cglt_:éagc"(§ ﬁacf?%fgﬁyg Iféwﬂ AsnyThr

4
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A y. Ar g gTduerdoed addcardicp toymeiile togutgb@ig58Qotgrgcce crrgoeectt 840
ccecoragee ctgtgctgat cerooctygag atagygecte aggaccaggyg aaccracage g0
tgrgtugeca cecattocag cCacgggese caggaadgoe grgetgteag catcageatc 960
atcgaaccag gcgaggaggg gecaactgea ggotetgtog gaggatcagg gcrgggaact 1020
CLageectygyg coggtagegy Ctecggaagt gaggettoca ccaagggece atecguotit 1080
coettggoge cotgetccag gagracclic gagageacag cogcéctgyg crgectgyre 140
adggactact tecocgadee’ ggrgacggty togtygaact caggehcoct gaccagogge 1200
gtgeacacet tcccggotygt cotacagrce tcaggadtet actcectoag cagegtggty 1260
accgtgecct ccageageTt: gggeacydag acctacacet gcaacgtaga teacaagece 1320
Aagcaacacca aggtggacaa gagagitgag tccaaatatg gteccecaty cooatcarge iEBOI
ccageaccty aghtootysg gygaccatca ‘'grettecuglt tocciccaad acccaaggac 3440
actétcatga toroceggac dectdagutd -acgtgcotgy tgotggacgt gagccaggaa 1500
gaccccgagg tecagttcad ctggtacgto ‘gatggcgtgy adgtgcataa tgccaagaca 1560
aagregcygy aggagcagtt- caacagedcy taccgrytgg fcagegtcct caccgtectg 1820
caccagoact .ggctgaacgg caaggagtac aagtgeaagg tctccaacaa aggecteecy 1680
TCCLECaTEY ‘Agaaaaccat crccdaagec aaagggcagc CCCgagagos acaggtgrac 1740
accotgecoce catoocagga ggagatgacc aagaaccagyg tcagectgac Ctgoctggre 1800
aaaggerect acccqagnga_cattgccgtgagagtgggaga gtaatgggea geoggagaac 1860
aactacaaga ccadgeCtcr cgrgotggac tecgacgget caticttact cracagcagg 1920
Ctaaccgtgy acaagagcag. gtograggag gggaatgret tctcatgete cgtgatgeat 1980
gaggctctge acaaccacta €acacagaag agectltoce Lgtorltcgg gaaatga 2037
<210~ 4
S par
<213> Homo sapiens



ser Pro Gn Gy Ay Gy Pro Trp Asp ser Val Ala Arg val Leu Pro
GS707580 Asn Gy Ser LemPile Leu Pro Ala val Gy Ile :Gn, Asp dp
Ay Ile 90" 95 Phe Arg C¥s G n Ala "Cet Asn Arg Asp Ay Lys Gu Thr
Lys Ser M 160' 105110 Tyr Arg Val Arg: Val Tyr Gn lle Pro Ay Lys
PrO G y,dd.e. vaI Asp 113120125 Set Ala Ser Qu Lep Thr Ala @y Val
Prp: An Ln1val Thr cys 130135140 Sercly ser Tyr' Pra Ala GIy Thr
Leu seci¥f pinrs Eét "'A§b’ Ya5 S5 oS Epe YR 1G9 Y_@s‘*ﬂgrggi’eﬁﬁ' Val Pro ASP
Gb Lys"dy Val Ser Val Lys Gia G n 165170175 Thr Arg Arg His ProThr

ay LeaPhe e ( 8 1 t Thr Pro Al a
Arg (f1y R %tpﬁg %Pﬁ\ry Al ‘H‘ %}. %h 5‘2‘%%%53 %’2’0‘8‘12‘05 Ser phe Ser

Pro Ay Leu Pro Arg Arg, Arg Ala Leu H's 'Thr Ala Pre 210215220 Ile
A n ProAl geVahy 1dP1{E Hys BEOsNah1PEQ Ly%ULst Ao BdoUcVakng G N Leu

S n25055E5 55 Ty HIP A e DN dy AY Aatval Ala Pro @y Gy Thr
Val Thr 245250255.

Let Glu Trp Lys. Leu Asn Thr Gly Arg Thr Glu Ala Trp tys val Leu
50 55 00 :

Ser Pro Gin Gly G1y Gly Pro Trp Asp Ser val ala Arg Vil téu fro
&5 Y &% 75 80

Astt Gly sef: veu. phe teu prg Ala val Gly Ile GIn Asp Giu Gly Ile
i - A S 80 95

phe Arg Cys GTn Ala Met Asn Arg Asn Gly Lys Glu Thr Lys Ser Asn
ind 100 105 110

Tyr arg val Arg val Tyr 6In X1 pro Gly tys Pro ¢lu Ile val Asp
Y 8 iis gl 120 125

ger ala ser Glu teu Thr ala Gly val Pro Asn Lys val Gly Thr Cys
C130 135 140

val ser GTu Gly ser Tyt Pro Ala GTy thr Leu Ser Trp His Leu Asp
145 150 155 160

Gly Lys Pro Leu val Pro Asn Glu tys Gly val Ser val tys Glu Gin
i S 170 175

Thr Arg Arg His Pro Glu Thr Gly Leu Phe Thr Leu Gin Ser Glu teu
e 180 185 190

Mat val Thr PFo Ala Arg Gly Gly Asp Pro Arg Pro Thr Phe seér Cys
19% " T 200 205

Ser Phe Sei Pro Gly Leu Pro Arg His Arg ala Lew Arg Thr Ala Fro
210 215 220

le Gln Pro. Arg val Trp Glu Pro Val Pro teu Glu Glu val Gln %gg

A B
ht
w1
[\ %]
(¥
L)
2]
Lt
19, ]

val val Glu pro Glu Gly Gly Ala val ala Pro Gly Gly Thr val Thi
245 250 255

Leu Thr:cys Glu val Pro Ala Gin Pro Ser Pro GIn Tle His Trp Met
' 260 265 278
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Leu Thr CyS dlo Val Pro Ala. Gn Pro Ser Pro Gn: Ile Hs -Fro itiet
260265' 270 Lys Asp .dy Val Pro Leu Pro Lep Pro Pro Set Pro val. Leu
hid |l eu 280285 Pro '.d1A 'le Ay Oo Gn ASO Gn '"dy Thr Tyr Ser
Cys Val Ala. Thr 290225300 His Ser ser HS Ay Pro Gn Gu Ser Arg
Ala Val Ser Ile Ser Ile 305310315320 Ile Au Pro Gy u Au Ay Pro
Thr Al ayff |A¥p 8 vMabrdad: &/ L bra32R38033% Wiytdietle Guy Thr Leu Al a
Leu Ala Al a 'S&fs Thr Lys Ay PG ser val 340845350 Phe pro Leu Al a:
pro Cys Sec Arg ser Thr ser Gu Ser Thr AM Ala 355360365 Leu Ay Cys
Leu Val Pby TtAsTGOG‘ISyPNOﬁél GG’I BhPrig” Ul Sérh‘ﬁYSv‘@ﬂ A@r 11870375380 Trp
Asn. ser N e -Lep Thr Gly VaI H| s ®fhe Phe Pro Ala Val

5. 5. 390395400 LeU an see et.(]g Ser _heu Set' Ser Val Va
Thr val % Seufsa ioasly &0 S8t SHerdL At Qﬁ/"aﬁh?er@? 138 Tyr Thr Oys
Asn Val Asp H s Lys 420425430 Pro . ser Asn This Lys val Asp Lys Arg

vat cl 0S€{ GII'LY%I'O E%r G‘?L. ¥y g{}PPF‘O “Thr g;g G]y ser val Gly (3;;?; ser

61y Leu Gly Thr Leu Ala Leu Ala. Gly Ser Gly Ser Gly Ser Gly Ala
340 345 350

ser Thr Lys Gly Pro Ser val Phe Pro Leu ala Pro Cys -Ser arg ser
355 360 365

thr ser Glu Ser THr ala Ala Leu Gly Cys Led val Lys Asp Tyr Phe
370 375 380 T

pra GYu Pro val vhr val Ser Trp Asn Ser Gly Ala ke Thr ser Gly
385 390 ‘395 400

val His Thr Phe Pro ald val teu GIn Ser Ser 'Gly Leu Tyr Ser Leéu
405 o410 415

ser ser val val Thr val Pro Ser Ser Ser teu Gly The Lys Thr Tyir
420 423 430

Thr Cys Asn val Asp His Lys Pro ser Aasp Thr Lys val Asp Lys Arg
435 440 445

val Glu ser Lys Tyl 6ly Pro Pro Cys Pro Ser Cys Pro 'Ala Pro Glu
450 455 ' 460

phe Leu Gly Gly Pro Ser val Phe Leu phe PFo Pro Lys Pro LyS Asp
465 470 475. 480

Thr Leu Met Ile Ser Arg Thr pro ¢li val Thr ¢ys val val val asp
ass 490 405

val ser Gln Glu asp Pro Glu val GTn Phe Asn Trp Tyr val Asp Gly
500 . 505 510

val Glu val Bis asn Ala Lys Thr iys Pro arg Glu 6lu Gin Phe Asn
315 520 525

ser thr Tyr Arg val val Ser val Leu Thr val Leu His Gla Asp Trp
530 535 540

718



435440445. PrO Cys Pro Ser Cys Pro Ala Pro Qu Pile Leo Ay sly Pro

set' Val 450455460 he Leo. Pile. ProPro Lys Proi Lys Asp Tim Leo Mt
Ile Set Arg. Thr 465470.475480 Proau:Val Tilt' Cys Val val val. Aso
-Val Set Gn Gu Asp pro G u 485" 490495 Val Gn pile An Trp Tyr. val

Asp G Y, Val.: O Val..1 . L "5 r Lys: Oo
Arsel u §§p*8 tn§‘>’Ph‘" é\snfg e ‘%ﬂﬁ ‘LFMy ﬁr%g\igf' (9%5&1&9% 515520525 Val
Leu TimVal Leo HHS G n Asp Tre Leo Asn-Ay Lys@u Tye Lys

530535. 8405¢r 10V 8Td VS Yt 188ter AshalayS <@y &i® FRoosgediuser *le: G u Lys
Thr Il e 545 55055555&5 Set' Lys Al a’ys sly Gn Pr&5Arg e Pro Gn
NabTyr Tilt- Leo Pro '365570575- Pro. see Gn Ge GQu net TimLyS
Asn' . Gprm val valseyr theuLelhprocii®, sdreglin’ 6Tus80" @85“\590‘5 Asal Lys Ay phe
Tyr Pro Ser Asp $3%: Ala val. st Trp Gu Set'’ 3%Rsn 595600605 sly dn
Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro Val Leo Asp Set' 610615620
Asp G ySBeval Bieles T Bxsoeyf3 Sets SrffieLBG HBrovat*PAS Lys Ser Arg

Ala val Glu.Trp Glu Ser Asn Giy Gln Pro Gli Asn Asn Tyr tys The
610 615 '

620

Thr pro Pro
625

Leu Thr val

Sar val ‘Met

Ser Leu Ser
675

<2105
<211>
<212
213>

<400= 5
atggcageeg @

5.
2018
DNA
Homo

graggrgctc
gecoocraaga
tggraggree
aacggetccc
gcadtgaaca
ccigggaage
grygggacat
gggaageece
cctgagacag
gatccccgtt
cacacageee
grggtggage
gteecetgece

val Leu

630

Asp Lys

645
His Glu
660

Leir &1y

sapiens

faacagcagt

azaacatcac

aaCCAcCCCca
tgtctcécca

toitecttec

ggaatggasa
cagaaattgt
grgtgtcaga
tggtgccgaa

ggerereeac

ceacoiictc

ctarccagec

cagaagytygg

ageoetctee

Lys

tggageetygy
agtooggatt
geggeiggaa
gggaggagge
ggctgreggg
ggagaccaag
agaticrgec
gggaagerac
ﬁgagaaggga
actgeagtey
£rgtagetse
ccgtgtotgn
agcagtagey

tcaaatecas

ASp Ser Asp Gly Ser phe

635

ser- Arg Trp Gin ¢lu Gly
650

Ala ced #is Asn His Tyr
665

prtgceggtic
ggcgagecac
tggaaactga

‘ccctgggaca

atccaggatg
tecdacrace
tctgaactea

£ergcaggga

'gtatctgtga
gagoraatgg

agcccaggec

gagcctgrge

cergarggaa

‘tggatgaagg
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phe. Leéu Tyr Ser Arg

teagtorgty

tggtgctgaa

acacaggecy
gtgrggeicy
aggggatrtt
gagreegtgt
cggetgytgt
ctocttagery
aggaacagac
rgaccecagce
tteccegacy

ctcrgdagga

ccgtaacoct

atggrotgec

640

‘Asn val Phe Ser Cys
653

“Thr GlIn LYS Sér Léu
670

gggggeagta

gtgtaagogg

gacagaaget

tgtecttcec

ccggtgeeag

ctaccagatt

tccecaataag
gcacttggat
caggagacac

-£cgggoagga

ccpggeetig
ggrecaatty

gacctgrgaa

cttgeoceott



625630635640. inp Gn cly Ay Asnval
tau . Ala LOU 645650655 His; Asn H's Tyr Thr Gft Lys Set Lei Ser Leu
see Lee Ay LyS 660665670 <210> <211> <212> <213> <400> 7 atggcagccg
gtaggtgttc gtccCcaaga tggaaggtct aacggci ccc gcaat gaaca cctgggaagc

gl ggggacat : gggaagccct. ccigagacag gatccccgtc cacacagccc. gtggtggagce

gt Ct t 9CGEeccc}eOAagpt ARt LGAGRIGQYT R a5dbk BGaRtgb G aGd0 hax@eddage L COb@t CL gQ
Agt agt agct .t caaacc4c ccacg%ccc &tcaact

g0t GacagV Y BT AC AT L B ab sl RTAN T 94D DALt STEas Cataggga

gt at t t gegaagags vagiugepga giccoagyecgyagatdsGa@iawadggtiggaact gget@aagg

Phe Ser CS' S ser Val Met His

£1ageCetgy CCgeTiceac ¢aagygyecca TCogiatics CCCLggegec. Crgrtecagy 1080
agcaccticg dgagiacadge cgoectgggl rgectggrea aggactactt. ceadgaaccy 1340
gtgacggtgt Cgrgoaacte aggegeeety accdgeggeg tgcacaccry Lccggetgie 1200
cracagtect caggacicta ciCecycage agegrgglga ccgtgeccto cageagettg 1260
ggcacgaaga cctacacctg caacgtagal cacaagcceca-gcaacaccaa ggtggacaag 1320
agagrtgagt coaaatatgg tcccocatge ceatcatgee cageacotga gttactgggg 1380
ggaccatcag tettcctgtt CCCCccaaaa Cecaaggaca croteatgat crecaggacce 1440
ccrgaggtca Corgegtgyt ggtggacgtg agccaggaag acccegaggt ccagttcaac 1500
tfgtacotgy atggegtygd- ggtgcataat gocaagacaa agecgeyyga ggageagttc 1560
A3CAgCACgL accgigrggt cagegtoctc accgicctge accaggactg gergaacgge 1620
aaggagtaca agtygcaaggt ctecaacaas ggoctooogr cctoeatcga gaaaaccarc 1689
tccaaaglca aagggeagee ccgagageea caggtgraca coctgeeccs ateccaggay 1746
gagatgadca agaaccagyl cageorgace tgcctggt6a~aaggcttctarccccagcga: 13060
atcgecgtgg agtgogagag caatgggeag ccggagaaca actacadgad cacgectece 1860
grgétggact cCgacggote €Ltcridlic tacageagyc tdaccgtyga, caagageagy 1920
tggcaggagg ghaatgtoTt. Creatgoics grgatgcatg agyctctgea caaccactac 1980
acacagaaga geeICTEcct gtercicgyy adatga 2016
<2105 §
«21l> 671
<21d> PRT .
<213> Homo sapiens
<400> B
met Ala Ala Gly Thr ala val Gly Ala Trp val Leu val Leu Ser teu
1 5 19 15
Trp Gly ala val val 6ly Ala Gln ASh T16 Thr Ata arg ‘Ile Giy 6lu
20 25 30
pro Ley val LEU Lys Cvs Lys Gly Ala ro Lys Lys Pro Pro Gih Arg
33 40 43
ceu Glu Trp Lys Lew Asn Thr Gly arg Thr Glu Ala Trp Lys val Leu
50 535 ' 60 .
ser pPro Gin Giy clv Gly Pro Trp Asp Ser val Ala arg val Leu Pro
$5 70 75 80
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at agggcct ¢ caggaaagcc ggctctgtgg ggggcttcta gagagcacag tcgt ggaact
tcaggactct acrtatacct tccaaatatg gtcttcctgt Ot9t990c9 aggggatitt
gagtccgtgt tggctggtgt ctcttagctg aggaacagac tgaccccagc ttccccgacg

ct ct ggagga cegtaact cC at ggt gCgcc aggaccaggg gtgctgtcag gaggatcagg
CCAa000GEE fr 96! Lo, CAPALOLECL. AL PEFL ERD.oaRCOLagA o cocecat g
tccctccaaa ”tgfccfr'egc ccggtgccag epaccagatt teccssmit aag 0. acttggat

t ad9a9aCat ccggggagga. ccgggccttg ggttcaattg gacctgtgaa cttgctcctt
aat ct acage ARk AGLALTa Bol BGUARL hsALIC OYLEIL T QIsCEGTA%Hr gaccageggc.
cagcgt ggtg teacad@fcc tccatcat gévs acct aaggat &Hct aggact ggctfl acggr
caaggagt ac Aagtgcaagg tttccaacaz aggcctcccg 1680 tctt Ccatcg.

' agd4adacdiarg VaTeragee naa 809D Bre ebygagAgecsht alggtadt a8 1740 acCtt gacc
catt ecagga. ggagat gaec aagaacé#yg t cagcct gaci€t gcct ggtc 1800
aaaggcttct aCCCca9cga Catt9cc9t9 949t 999a94 gcaat gggca gccggagaac

18. 60 a&€f aénapacbeatyllt fipfhetygler et GACHYCRIYCBYt 8t cct ctacagcagg
1920 ctaacCQgtgg acaagagtag gtggcaggag gggaatgtct tctcat G ccgtgatgtat
1980 ga ctge acaactacta tacacfgaag, a tetecc tgtetctcgg: gaaat ga
2037 <2%%Bt§e-8%@2%%>§%f7§gg Broy 8t éﬁ%ﬁ%&aﬁgm@%&‘éaﬁ%&g , <400> 8 M
Ala Ala Sly Thr Ala Val sly Ala Trp Val Leu val Le Ser teu 51015 Trp
Uy Al acrahys Vd ol yartbi Bincfslyd b8 TV Abavdl sl big Sy - G U 202530.
Pro Leu Val Leu Lysi®ys. Lys sly AL® Pro Lys Lys.iBro Pro GM Arg
3540-4i Leu Qu Trp Lys leU Ash Thr sly ,Arg Thr tau Ala Trp LYs Val
tau SC6560 AberrPuDs Brnchl yhrskw céw ey ohrTLqy gpsPesivVadu Al a: Arg Val
Leu . Pro 657015S&%sn Sly ser L’é?%/ Phe: Leu Pre a vat sly Ile Gn.

Asp slu sly Ile 859095 phe Aro CysG n Ala net Ash Arg Ash Sly Lys Qu
Thr L S&et yal {Sg Pro ala Arg Gly gég Asp Pra Arg Pro EBE‘Phe‘Ser Cys

sér Phe Ser Pro Gly iev Pro Arg Arg Arg Ala Leu Wis Thr Ala pro
210 215 220 '

1le Gin Pro arg val Trp Glu Pro val Pro teu 6lu Glu val 6ln Lew
225 230 233 240

val val 6lu Fro Glu Gly Giy Ala val Ala pio 6ly 6ly Thr val Thr
245 250 255

Leu Thr Cys Glu val pro Ala 61n Pro Ser Pro Gin, Ile His Trp Met
260 26% 270

Lys Asp -Gly val Pro teu Pro Leu Pro Pro Ser Pro val Leu T1lé teu
' 273 280 285

pro 6lu Ile Gly Pro Gln Asy GlIn ‘Gly Thr Tyr Ser cys val Ala Thr
290 295 300

#lis Ser Ser Wis Gly Pro Gin Glu Ser Arg Ala val Ser Ile Ser Ile
305 316 315 320

Ile ¢lu pPro Gly 6lu Glu Gly Pro Thr Ala Gly Ser val Gly Gly Ser
323 330 335

Gly Leu Gly Thr Leu Ala teu Ala Ala Ser Thr rys Gly Pro Ser val
- 340 345 350

phe Pro Leu ala: Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr ala Ala
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100105110 Tyr .r9 val Arg Val Tyr Gn lie: Pro sly Lys Prg Slu Ile
val Asp 115.120125. Ser Ala Ser Gu Leu Thr Ala Sly Val Pro Ash. Lys
Wei sly Thr cys 130133140 VAT Ser AU sly Ser:lyr Pro Ala Sly Thr
Leu. ser TrpLeu. Asp 145150155160 sly Lys Pro Leu val Pro Mh Gu Lys
Ay val Ser Vi 5 Lys. Gu-d n,J65170175: Thrysfrg Arg H's Pro Qu Thr
(iTy ! Leu e -r Lev G n Ser W u Leu 180185130 Met W The Pro Ala
Arg Pre Pro er tys 1 205 Ser phe ser
Pro (fIy é% % G % WAI E’"‘*L*é’iﬁ"?' Lok R Sﬁéro "210. 215420 71
GM Pre Arg ' Val trp tIaPro Val Pro 'Lau au cly val G n LeU 223230

' 235" . 24D upkevaly il oG Hyyvdd MSA}!’@ phéairoAl1d B0 cly: G ly Thr
Val Thr 3845250. 25g LeyedThr cys éu vills Pro Ala G n ®e Ser Pro G n
Ile Hs. Trp net 260265270 E.), Asp AY val Pro Le6 Pro Lea Pro Pro
per. Presdaln k@asdd ?%%LBM Tyr Ser Léu igs ser val val Thr X;{é Pro

" Ser Ser Ser Leu Gly Thr Lys. Thr Tyr Thr Cys Asn val Asp His Lys
420 425 430

Pro- Se€r asn Thr Lvs val Asp Lys Arg val Glu .Ser Lys Tyr Gly fro
435 ' 440 445,

Pro €ys Pro Seér Cys Pro-Ala Pro Glu Phe Lev Gly Gly Pro Ser val
450 453: 460 :

Phe Leu Phe Pro Pro Lys Prg Lys Asp Thr Leu Met Ile Ser Arg Thr
485 470 475 480

pro. Glu 'val Thr Cys val val val Asp val Ser .GTn-Glu Asp Pro Glu
485 Co490 495

val Gin Phe  ASn Tru Tyr val Asp Gly val Gli val His Asn Ala Lys
. 560 505 1D

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg val val ser
515 520 525

val véy Thre val Leu His 61n Asp Trp Leu Asn GTy Lys: Glu Tyr Lys
530 535 540

Cys tys val Ser asn Lys Gly teu Pro Ser Sér Ile Glu Lys Thr Ile
45 550 5535 560

w

Ser Lys Ala Lys Gly GlIn Pro Arg &lu Pro G1n val Tyr Thr Leu pro
T 365 570 375

pro ser-GIn Glu Glu Met Thr Lys Asn 6in VAl Ser Leu Thr Cys Leu
580 " 5385 590

val Lys Gly phe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser Asn
595 600 668

Gly GIn pro ¢lu Asn Asn Tyr Lys Thr Thr Pro Pro val teu asp Ser
810 615 620

asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg
625 630 635 640,
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275280.285 Pro Ay Ile. Ay Pro dn Asp Gn Gy thr tyr ser Cys Val
Ala thr 290295300 His Set See Hi's 61y Pro GM G e Ser Arg Ala Val Ser
Ile Set' Ile 3053.103153.20 tie Gp pro .GlY. Ay Gly.G 1Y Pro Thr
Ala dly ser Val. Ay Ay Ser 325,330335 Cy Le'Caly thr Lea Al a Lea
Ala Ay Ser CI' Ser dyser aly Ala 340345 350 ser thr Lys."dy pro
ser val Phe Pro Lea .Ala Pro Cys Set, Arg Sr 355360365 thr Ser Ay .
Ser Thr T §ln A}@aﬁbe%ggofgﬁ BYPs Sere®Y VAR YAJSHeASH ST BEekeu370575380 PrO
Gy Pro Val Thr. Val " Ser Trp Ash See Ay Ala Leu thr ser' CF.

. 385390395400 Val H.s thr :Phe o A a val Leu.Gn_ser See Gy Ley
'Tyr S LAY Hos Iy 'ﬁtf‘s‘ys's%err s Y al euv%r ArewarPro Ser ser Ser
Leu aly thr Lys 'M Tyr 420425430 thr cys Asn Val Asp His Lys Pro Ser
nn thr Lys.Val Asp Lys Arg 435440445 val Gu Ser LYs Tyr dy Prd Pro

cys Pro<&as @p¥ ' Pro Ala Pro 3 u 450455460
<212> DNA

<213> Homo Sapiens

giggzagzcg gaacageagt tggagcctgg grgerggrec téagtctgty gggggeagta &0
gtaggrpcte aaageateac agccoggatt ggogageddc tggrgetgaa dtgraaggygg 120
géccccaaga aaccaccech. geggorggaa tggaadctga adacaggeeg gacagaaget 180
£ggaaggtce tytcifccca, gygaggagge coctgggaca grgtggeteg tgtectteee 240
sacggetece FCTTOOTTEC ggctglcggy atccaggatg aggggattit- ceggtoccag 300
geaatgaaca ggaatggaaa ggagaccaag tecaactace gagtceggt craccagatt 360
cehgygaayc. cagaaategt agattétged tctgadttca cggotggtgt toccadtaag 420
gtigggacat gtgrgtcaga gggaagcric CCrycaggga crettagerg goacriggat 480
gggaagccee. toggtgeogaa tgagaaggga gratcrgtga aggaacagac caggagacac 540
rctgagacag ggetetteac actgeagueg gagetaatgg tgaccecage ccggggagga. 600
gateccegic coaccticto: ctgragettc agoccaggee rLcocogacg coyggoctty 660
cacacagece céatecagoo cogtgtetyg gagoctgige crerggagga ggtécaatty 720
gtggtggage cagaaggtgn agcagtagct -cctggiggaa cégtaaccct gacctgtgaa TEO.
greestgoec ageacttod tcaaatcrac tggatgaagd atggEgtgce ctigegeett ‘840
CCCeeeageg ctgtgcﬁgatﬁcctccctgag‘atagggcctc aggaccagig aacctacage ‘900
tgtgtggeca cocattocag CCacggoece caggaaagee grgetgteag catgagratce 960
atcgaaccag ‘yogaguagag gcraactyca ggctctgtyg gaggatcagy gctaggaact 1020
ctagecCtgg coggtagegy ciccggasgt ggggericea ccaagggece atrtegtette X080
£CCCtguege Cotgetceag gageacetoe gagageacag CCgCectogyg Ctgcctggic 1140
aaggactact tccoegaace ggtgacggtyg togtggaact caggegeoct gaccagagge. 1200
gftgracacct teecggotygt cetacagres tcaggactet. actococcteag cagogtaglg 1260
accgtgoect Cragcagott gggracgaag acctacacet goaacgtaga teacaagece 1320
agcazcacca aggtggacaa gagagurrgag tccaaataty groococatg ‘reeatcatge 1380
cLageacety aéttcctggg'gggacCatca gtetteotit. toccdccaaa acccaaggac 1440
actctcatga teretcggacs ccctgaggte acgtgegtyg tggtggacgl gagecaggaa 1500
gacecegagg tecagrteaa ctogracety gatggegrgg aggtgcataa tgccaagaca 1560
aagregegyy agoagragtt caacageaty taccgtgrgg teagogltoct caccgtacig 1620
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Phe LWAy dy.Pro Ser Val Pht LeU Add Pro Prb Lys Pro Lys ASO
465470. 475 480 Thr Let,' Met Ile Ser Arg The Pro A d'val Thr cys Val
Val Val Asp 485490495 Val Ser Gn GQuAsn Pro Gy Val Gn Phe Asn TIT
Tyr val. Asp Gy 500,505510 val dlu val H's Asn Ala LS Thr Lys Pro
Arg GTO d u' d10 Phe Asn. 515.520.525 Ser Thr Tyr, Arg val val ser Val
Lea Thr cYedaghaeg gobafdon csgyafrdcr i53Q3355 40 LMt #As ngdekyecky s raap Tyr Lys

Y5 L el Jebia e B BT s BRA e, ol T
Thr Lea. acafy@ﬁ@a%a@mg@ﬂgemam*ccw tqéy'sctmcwe%sswlsﬂé n Val

iler vt ialaaiirda;E’uQ{SacL&&@cgk{adatLgeag@ yagE’@@agaGQcﬁawg@casgf@g@sac hegs69500. 605
a a e r

81061 0626 TP I be B e et eseaat seaedfel Shelilag DI 1
ser Arg ct@ZQﬂ@@@B&@Aﬁanagiﬂgga@atggﬁ@pt@ysctmgcm cgygafempt G wsoa b Gy

Asn Val Bhe:S8E LR cacta cicacagaay agectetece tgrotetegy gaaatga 2037

<2105 8

<2X1> 678

£212>  PRY

213> Homo sapiens

, <400> 8
Met Ala -Ala Giy Ehr ala val cly ala Tgp val Leu val Leu Ser leu
X > ' 0 is

Tep Gly Ala val val 61y Ala Gin Asn Ile Thr-ala arg Ile 6ly Glu
20 25 340

Pro iLeu gg‘i ey Lys Cys. Lvs g'ci’y ala Pro Lys Lys. f«:m Pro Glin Arg
. 3

teu Gly Trp Lys Let Ash ghr 61y -Arg Thr Glu é%a'Trp Lys val Leu
30 3 '

ser Pro Gln Gly Gly Gly Pro Trp Asp Ser val . ala: Arg val teu Pro
65 70 ‘7h 80

asn Gly ser Leu Phe: Léu Pro ala Vai.§1v 1le ¢ln. Asp Glu Gly 1le
83 a0 95

phe Arg Cys: Gln Ala Mer Ash Arg Asn Gly Lys Glu Thr Lys Ser Asn
‘ ' 100 ' 103 110

Tyr Arg Val arg val Tyr Gln Ile Pro Gly Lys Pra Glu Ile val Asp
115 120 125

sér Ala ser Glu Leu Thr A
1

a Gly val pro Asn.Lys val Gly Thr cys
130 5

14D

val ser ¢lu Gly Ser Tyr Pro Ala Gly Thr Leu. Ser Trp His Leu Asp
145 139 155 160

Gly Lys Pro teu val Pro Asn Glu tys Gly val ser val Lys Glu Gin
165 170 175

thr Arg Arg His Pro Glu Thr Gly Leu Phe Thr Leuw Glin Ser Glu Leu
180 185 180
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645650- 655 ser Val Met Hi S elu: Ala Ley Hi sAsn Hs Tyr O G n Lys. ser
Lep 660665670 ser Lea Ser Lea 3y-Lys 675 <210a 9 <211> 10. <2127?-
pRT . <213> artificial <220> <223> synthetic. peptide <400> 9 Gu Gn
Lys Lea Ile ser AQu GQu Asp Leu 1510 <210> 10: <211> 9 <212> PITT
<213> Artificial <223> synthetic peptide <400> 10 Tyr Pro Tyr. Asp
Val Pro...A30, Tyl Ala.1' 5 <y2%(")> 11 <211> 57; 42h1625$érpi(:§sr <213> Muis

1 . 3 v '; ., : .
muscul us© - Yt or Fro Ala Arg G CIy A5p Pro ARG pio Thg 2

Ser phe Ser Pro Gly Leu Pro Arg Arg Arg Ala Leu HiS The Ala Pro
210 T 215 220

wrD:

Gln pro Arg val Trp Gl pro Val pro Leu Glu Glu val GIn Lel
I 230 235 240

gt
Pl e

val val slu Pro Giu Gly Gly ala val Ala pPro 6ly Gly Thr val Thr
245 250 . 255,

Leu Thr Cys Glu val Pro-Ala Glh Pro. ser Pro Gln 11é His Trp Met
260 265 270

Lys Asp Gly val Pro Leu Pro Leu Pro Pro Ser.Pro val Leu Ile Leu
' - 275 280. 285

Pro Glu Ile Gly Pro Gln Asp Gln 61y Thr Tyr Ser Cys val Ala Thr
290 2485 : " 360

His Séi ser His 61y Pro Gla Glu Ser Aarg Ala val Ser Ile ser Ile
305 310 315 320

le Glu pro Gly 6lu 61y 61y pro Thir Ala Gly ser val gly Gly Ser
325 330 13

i

Gly Lew Gly Thr teu ala Leu ala Gly Ser Gly Ser Gly -Ser Gly Ala.
- 340 345 . T 350

Ser Thr Lys' Gly Pros Sef val phe Pro Leu Ala Pro Cys Ser Arg Ser
355 360 365

Thr ser Glu Ser Thr ala Ala Leu Gly Cys Leu Val Lys Asp Yyr Phe
370 375 380

piro Glu Pro val thr val ‘Ser Trp Ash Ser Gly Ala Leu Thr Ser Gly
385 380 395 400

val His THr ehe Pro Ala val Lew Gln Ser Ser 61Y Led Tyr Sér teu
‘ o 405 410 T 415

ser ser val val 7Thr val Pro Ser Ser Ser Leu G6ly Thr Lys Thr Tyr
420 425 430

Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys Arg
435 440 T 445 )

val Glu Ser Lys Tyr Gy Prg Pro Cys Pré Ser Cys Pro Ala pPro Glu
450 ‘455 460
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<400> 11 , Met Pro Ala Ay Thr Ala Ala Arg Ala. Trp val Leu Val Leu
Ala Let' 1015 Trp GyAl.a val Ala dy Ay Gn Asti Ile Thr Ala Arg
310 cry GQu 20:2530 Pro Let' val Let' Ser Cys Lys (fly Ala Pro Lys
Lys Pro Pro Gn G n 354045 Let' Gu Trp Lys Let' Asn Thr A Y Argi Thr
(flu Ala' Trp Ly$ val 505560 Ser Oro G n Ay Pro Trp Asp Ser val
Ala Arg 7TEéet & PG PP@@@S’?D?B‘S@“—‘GP?@ §%§' Pf_qet-yﬁ E%Lﬂ%gsﬁro Ala Thr Ay
I1e vaI pV\DGly Thr e 8555 Arg tys Ar Ala Thr Arg Arg Ay
Lys 4 5 An TSi e 100105110', Ar al Tyr Gnlle Pro
Gy Lys g 63‘0"5“ feesgf.al‘"‘%gﬁ" "Bt § ‘?Xéﬁ@" /c-\’?sa"%elﬁal\{g f¥o" Thr Ala Ser
Val Pro Mh .1..ya Val Gy 111r Q/s val 130133140 Ser (flu Ay Ser Tyr
Pro - Al TE \ 1 155" 160 Lys
Leo Leoq'l Gesyrb-rggr Gh!_ggp Pﬁ?qﬂu % U?PAEe&sénof?@P )ngr% @5’1‘?% o Thr
165170175. Arg Arg Hi s Pro GI o Thr Gy Let' Phe Thr Let' Arg Ser Qu

Leo Thr viP@LB8%:S@is Wad Atd eyPﬁm- T efd RrdEW auYG'I-FhlSherﬁ'l Pro ' Thr Che
Ser Cys Ser PBE

Ser Thr Tyr arg val val ser val teu Thr val Ley His GIn Asp Trp
530 535 540

Leu Asn 61y Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro
545 - 550 555 560

ser ser Tie G¢lu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arfg Gl
565 570 ' 575

Pro Glo val Tyr Thr Ceu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn
580 585 590

Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser Asp Ile
595 600 © 605

ala val 6¢7u Trp Glu Ser asn Gly 61n Pro Glu Asn Asn Tyt Lys Thr
619 als 520

Thr Pro Sro val Leu. Asp Ser Asp Gly Ser Phe, Phe Leu Tyr Ser Arg
625 630 635 640

Leu Thr val Asp Lvs Ser Arg Trp 6¢1n Glu Gly Asn val phe Sér Cys
645 ' 650 655

ser val Met His Glu Ala Leu His asn His Tyr Thr 61n Lys Ser leu
660 665 670

Ser Leu Ser Leu Gly Lys
675

<2l 9

<211> 10

<212» PRY

<213> artificial

<220
<223 synthetic peptide

<400> 9

Giu GIn Lys Leu Ide Ser Glu Glu Asp Leu
1 3 10

15/18



155200205 5er

Ile Gn 2101215220 Leo Arg val
Gn Led .
ro dy Gy Thr Val

Pro PrO G n Val
Lei'

G yLeo Aka. Leh Ale GU Pro Arg .

eP

Val .225 -

Thr

Art air.

230235240

Go pro du dy Ay, 1lle val

Leu Ay Leu Pro Arg Arg Arg Pro Leu Asn Thr Ala. Pro

Pro Gy Pro pro Gg Ay Ille

Al a

Leu Thr 245250255 Cys Ala Ile Ser Ala G n Pro

Al a Pro Ser pro val
Hs Ausj
ay Prb<@d§

uThr Tyr

Ru Ser

Ser cys val

Pro Pro Val Ser

cly Pre.

Ala Thr
Ile Arg Val

H's Teo tie Lys Asp 260265270 Ay Ala
Leo Ley Leu Pro G p 275-280

285 Val

pro Led Pre

Ay

H S Pro 290295309 Ser Hi s
305110315320 Thr
Ay As GRE> @yifEGIAl a ploSer val Ay Gu Sr Gy Leu. - 325330335

540345359ZFr cyniebic pgpgidetys cys 1,1-0. Ala Pro’
Pro Set Mgd. 3B5: 360365. Phe Ile Phe Pro pro Lys.

Met
Ser

IIe Set Leu ser 370375360 Pr

o XSS ASH" PR YAs

<210>

<211>

€217
<213

<400

L1

575

PRT

MUs musculus

11

set pro Ala Gly Thr
1 ‘5

Trp Gly-ala val

Pro
i.eu
Ser
65

G?y
Arg
Arg
ala
sar
i45

Lys

Arg

Leu
Glu
50

Pro
ser
cys
val
ser
130
Glu

Leu

Arg

20
val Leu
35
Trp. Lys
6in Gly
lL.eu Leu
arg Ala

100
Arg vai
Glu Leu
Gly Ser

Leu Ile

His Pro
1RGO

Ala

Ser

tLeu
Gy

L.eu

85

Thr

Tyr

Thr

Bro Asp Tyr A

ala

Gly

Cys

Ash

Pro
70

Pro

Ash

Gin

Ala

- Pro

150

ASD

Thr

ala

Gly

Lys.

Thr
55

Trp

Ala

ARG

Ile

ser

i35

Ala

Gly

Gly

Arg

&in

Gly-

40,

Gly

Asp

Thr

AFY ¢

Pro

120

val

Gly

Lys

Leu

Ala

AsH

ala

Arg

Ser

Gly

Trp val
10

1le Thr

Pro Lys

Thre 6Tu

val Ala
75

Ile val

- 90

era

Thr

Glu Th

Phe
389

y Lys Glu

v Lys Pro

Asa Lys:

Leu Ser-

155

r Leu

Thr bteu
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Ley

Ala

Lys

Ala

80

Arg

Asp

val

&lu

val

140

TP

val

Arg

val
Arg
Pro
45

Trp
ITe
Glu
Ly$
Ije
125
G?y
His

Lys

Ser

‘Ley

Ile

30

Pro

Lys

Leu

Gly

Ser

110

val

Thr

Ley

Glu

Glu t

190

Thr

The Il e.

LyS Pre cys:

Asn Leo Lev Ay Gy
Ile Lys Asp Val Lett

Ala
15

Gly

Gin

va'l

Prao

Thr
85

asn

ASD.

cys

ASp

Glu

Leu

Glu

Gin

Leu

Asn

80

Phe

TyE

Pro

vatl

Gly

Thr

175

thr

o Ile val Thr cys val val Val Asp val



385" 39039540.0 Val Gn Ile 'Ser-Tep Phe Val Mh Mh 'Val d h. Yal Thr
Ala A n 405-410415 Thr G n Thr p315 Arg Gu Asp Tyr M :Ser Thr Leu
Arg Val Val Ser 420- 425430 Ala Leo Pro Ile Gn Hs Gn Asp Trio net
Ser Ay Lys GQu Phe Lys 435440445 cys Lys Val Mh ASn Lys : Asp Leo
Pro .Ala Pd IIe Glu Arg Thp fie 450 455 460 Ser 1lys Pro Lys Sly
'see val ﬁ/@g E’ro G gyél Val Leu_ Pro 465470475480 Pro Pro Qu
Gu GLO Rkt ef@g U F & Sé“‘rﬁ'?" TUL5RergE 6% SVt 485490495 val
Thr Asp Phe Met Pro Qu Asp Ile Tyr varr Qu Ti-p: Thr Asn Aso
5005055 , 7 ro Val Leu Asp
Ser 515%%0%% ﬂ%e‘é%u er zﬁ%qr?%rbl\/g%q %ﬁ?ﬁﬁ&g{ fg%nirg Val du Lys
LyS Asn 5305.35.540 Trp Val G u Arg Asp ser Tyr ser Cys ser val val

H'S G u i@ Weh el 245 550PRH060 rHd sristu bll;s tHl 8id Leu Tdy vaL‘fyS Ser phe _ter
kg fir PE® (fly .1-Ys 385570575

y Gly. Ile val ala pro C?y Gly Thr val Tthr Leu Thr

Giu pro Glu G i
245 250 255

cys Ala Ile Ser -Ala Glh Pro pro Pro 6l1n val His Trp Ile Lys -Asp
260 263 270 :

Giy Ala Pro Leu Sro teo Ala Pro Sér Pro val Leu Ley Leu Pro Glu
2735 280 283

val 61y wis &lu Asp 6o Gly Thr Tyr Ser Cys val Ala Thr His Pro
290 295 ' 300

ser His Gly Pro G614 Glu Sar Pro. Pro val ser Ile arg val Thr Glu
305 310 315 320

Thr 61y Asp Glu-Gly pPro Ala Glu Gly Ser val Gly Glu Ser Gly Leu
325 330 335

G1y Thi Leu Ala Leu Ala Glu Pro Arg.Gly £ro Thr Ile LyS Pro Gys
- 340 345 350

Pro Pro Cys: Lys Cvs Pro Ala Pro Ash Leu Lew Gly Gly Pro Ser val
3355 360 365

phe Ile phe Pro Pro tys Ile Lys asp val reu Met 1le Ser Leu Ser
370 375 . 380

pro 1le val Thr cys val val val Asp val ser Glu Asp Asp Pro Asp
385 T 380 395 400

val Gln 1Ve Ser Trp phe Val Asn Asn 'val Glu val His Thr Ala Gln
' ' 405 ‘ 410 415

Thr Gin Thr His Arg Glu Asp Tyr Asn Ser Thr teu Arg val val ser
420 © 425 430

Ala Leu Pro I1e Gln His Gln Asp Trp set Ser Gly Lys Glu Phe Lys
435 440 445

Cys Lys Val Asn ASn Lys Asp Leén Pro.Ala Pro Ile Glu Arg Thr Ile
450 T 433 460
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What is clainmed is: 1.An isolated fusion protein conprising at | east
one pol ypeptide conprising: (a) a first am no acid sequence at | east
95% i dentical to amanmual i an receptor for advanced glycation end
product (RAGE) |igand binding domain, the first am no acid seguence
capabl e of binding a RAGE ligand; and (b) a second am no acid
sequencesatiyseastivd 5y i thenidl caly Ale feoaraal heawgl akaismo i mMmunogl obul i n
| g&4 con®&ant domain or%’& fragnent théreof; wher®€Pn the first

am no aci d sequence conprises at |east one nutation relative to a
wild typ@ﬂmeEﬂPi@a@ﬁb“f%dﬁ%g%d#&i%n vahghuier.dbn héetirst am no

aci d sequence conpri $8s ami no aci ds 8. 344 of SEQ I'D’NO 6.

val Thr Asp phe Met Pro Glu Asp Ileé Tyr val Glu Trp Thr Asn Asn
506 - 565 510

Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro val teu Asp Ser
515 ' 320 525.

Asp Gly Ser Tyr Phe Met Tyr Ser Lys- Leu Arg-val Glu Lys fLys Asn
© 530 535, 540

Trp val Gly Arg Asn Ser Tyr Ser Cys Ser val val nis Glu Gly Leu
545% 550 555 . 560

His Asn His Hig Thr Thr Lys. Seér Phe- Ser Arg Thr Pro ﬁ]y'L;s-
' 565 570 575
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What is claimed is:

L. An isolated fusion protein comprising at least one polypeptide comprising:
(2) a first amino acid sequence at least 95% identical to amammalian receptor for advanced
glycation end product (RAGE) ligand binding domain, the first amino acid sequence capable of
binding a RAGE ligand; and
(b) a second amino acid sequence at least 95% identical to a human heavy chain immunoglobulin
1gG4 constant domain or a fragment thereof;

wherein the first amino acid sequence comprises at least one mutation relative to a wild
type RAGE ligand binding domain, and

wherein the first amino acid sequence comprises amino acids 1-344 of SEQ ID NO: 6.

41



