METHODS AND COMPOSI TI ONS FOR ANTAGONI SM OF RAGE

CROSS- REFERENCES TO RELATED APPLI CATIONS Priority is
web@rmedsunder 35 U . S.C. 119(e) of U. S. Provi BCDO81007/064568

Pat ent Application No. 60/895,303, filed March 16,

2007, and U.S. Provisional Patent Application No.

60/ 784,575, filed March 2 1, 2006, the contents of
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FThe prexérsttiavention goherallg réletem (osﬁﬂ@dles?éﬁ fi@ments thereof that
expressed by many cell ty ., endot helial and

bind spagigaly ﬁg@cqe@e@@qur aﬁﬁ%ﬁ%ﬁ'@j@@'%@”ﬁ@@ﬁ%@y&%@E ,rfo methods
in WhICHBg]L?é dér[tlfb%%%taﬂd fa4Sentd fﬂ%%icﬂ 48 ddWMistdtBa"d - hu'ﬁﬁagﬁﬁé(hents and
skeletal muscle an brain ression I's I ncrease
non-huctaromaenmals| tarirest or pretemnt é%AGE{rblamd diseases and disorders.
arthritis and di abetic nephropathy. Although its
physi ol ogi c f lear R/ ol ved in the
i nfl ammat ory :@é@%@ﬁﬁwl n di verse
devel ogmant al processes, includi

ng oblast_ . o
dhe frecepior 4eh 614@??&%8%31'0@@@6%%% (RAxGa s gpplti-ligand cell
surfacé;m cﬁ %%mdn% dllﬁ's%ré‘)feF-gé?ﬁW ORA@@EOF@@ ofsan extracellular

erent asses ogenous no
domair em@iirrggetmembrarmzlsparmlmglldmmaiespodsaasytasohd: ddi.ngrhe extracellular
nt_.str

domair 5t 1€ BsRlr Gsts o6 o0er V- tyie, Famuppdlophlh BB LofRved by two
C-type MFRIiJdBIAR RINARS e RAGEASH BRisBNR PEQHBE B ABRAGE). RAGE

is expressed by many cell types, e.g., endothelial and smooth muscle cells,

macrophages and lymphocytes, in many different tissues, including lung, heart, kidney,
skeletal muscle and brain. Expression is increased in chronic inflammatory states such
as rheumatoid arthritis and diabetic nephropathy. Although its physiologic function is
unclear, it is involved in the inflammatory response and may have a role in diverse

developmental processes, including myoblast differentiation and neural development.

RAGE is an unusual pattern-recognition receptor that binds several different
classes of endogenous molecules leading to various cellular responses, including
cytokine secretion, increased cellular oxidant stress, neurite outgrowth and cell
migration. The ligands of RAGE include advanced glycation end products (AGE’s),
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400539500viwhi ch formin prol onged hyperglycemc
states. However, AGE' s nmay be only incidental,
w@aionaepewi ¢ | i gands. In addition to AGES, knowrCT/Uspantiesds5es
of RAGE include proteins having b-sheet fibrils that
are characteristic of anyloid deposits and
pro-inflanmmat ory nedi ators, including

which f%aaAé%l %aaéﬂg}mm?@f%%gma S éOOA}-lq%Y%/rser 1&&? § g}e%be only incidental,

pathog@ﬁfcahgfé’ﬁdso' In RERIiRI td ARGES, Amewhi GdaritP of IRAGH' PéRide proteins
box-1 chronbsomal protein 1 (HM3B1 |, al so known as

having dh‘ﬁh@@tehbfﬂs thatearel charactasistic s camyloi| Bepesitsaged pro-inflammatory

mediatfRy FHEIRY & BN Rl aOpR 2 SIS 100RR ). serum

amyloid SQSAAl) I(ﬁb/rﬂrértf@rnw) amt@enmylzaudr@ratmn r(ABF and higﬁ mob|I|ty group box-1
pat hogenesi s of sepsis and other inf

chromQﬁog@%S@@ eip huttMEBI: alsgrinawh@s ﬁmﬂﬁ‘ﬁt%@or GBSBat dhas been
shown ﬁé&c% fétv\ﬁ]#jlh{br% Iétﬂgﬁlg/ﬁﬁ 3@0%888@%@&@ | %ég@?dﬁné Hteraction
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pathogfagga&g)g)g%spgs apdRihenindaMMatery disRaseTy di seases,
i ncl udi ng rheumatoid and psoriatic arthritis and
AnheBer0f BigRdicant Jumsan daprders argi apwaciaiednyith an increased

producgélarzggjf | fodh gh%’rp%}% %W'vﬁ}@qg%gs%][lc' aLfc%H'%ff RAGE itself.

sepsi's ene to h
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rheum?c}?ﬁ)naﬁdi Aufé )éerIEIFBénd)mttéﬁ the§%?%'ls%a‘s§ @gﬁbé\%d dpébetes and

e presence of at ast clinical
diabetityyephrapathy,pemytoidoses, oaad:hymﬂﬂradlseasewpndasepss It would be
. hyperventil ati nor mal, |.eukogqr epsi M t
penefic B8 G saif spd At RbYS FarrmLs € SiER AARE g elorders.
and severe sepsis with int ot ensi on

t abl ,
é@Bg'éfi?lacS%ﬂ@ERC Ingem ?‘Eﬂ%lre§%?§§ Eﬁﬁ&é’\g Qi '§qucﬁef‘u6@d remains a

b .
profouﬁc?%dt& ma'é%ﬂegcur ea)ierﬂﬁh%l ;M%fe%té Ssg.%:s@Etér 'oo‘ggped by the

ses of sepsis o h year
presenaedofJapaeastV\Btdaf et |4rmhreadalaa|gual htypst snrolhyﬁermkrmia | tamhycardia,

and rtality rates ra ng from 20- 50% atl
tachyp@ei, ThipEyariaticD; e aPHodiall JeMdaramy i 1Sekiy wifiqypne organ
dysfuntt%r#?é'iléféj@ dETin@Ye a8 O \RYe BRSOt MRAd Bsbviefe | {dpshAti#NiRractable
not experiencing sepsis. Despite recent market entries

hypoteagignd®septimisnock. i Agdidonaldypes pf sensie dickidesegriicemia and neonatal
sepsis. More than 2 million cases of sepsis occur each year in the U.S., Europe, and
Japan, with estimated annual costs of $17 billion and mortality rates ranging from 20-
50%. In patients surviving sepsis, the intensive care unit (ICU) stay is extended on
average by 65% compared to ICU patients not experiencing sepsis.

Despite recent market entries and continually improving hospital care, sepsis
remains a significant unmet medical need. Treatment of septic patients is time and
resource intensive. Newer agents, including the introduction of XIGRIS®, have a
modest effect on outcomes. The syndrome continues to exhibit a 20-50% mortality rate.
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remai ns a significant unmet nedical need. Treatnent of
septic patients is tinme and resource intensive. Newer

wW@wmntey741 ncl udi ng the introduction of Xl GRI S(PYT/URA0OE064568
a nodest effect on outconmes. The syndrone continues to
exhibit a 20-50% nortality rate. 2 400539500viSafe and
wel | -tol erated therapeutic agent s that coul d reduce

Safe aé@mqﬁ)l tg%ggfegl tﬂgpﬂfj)re[%rﬁg%wsr ﬁ)%!? Idtsr&q?,l e pg%cﬁ'pasmn from early
sepsis ﬁ’é @\é\/ér‘é %ﬁ@@@ksbbfl@'éﬁbck Narke Beréby hﬁb@% S@H%/P\%ﬁu@:prowde a
The present invention provides new

break- mfﬁﬂgﬁbmcﬁﬁp@tﬂ theeayents, in particul ar, therapeutic
anti body reagents that bind to RAGE, for t he

prevention and tsr Wdﬁ ﬁéfﬁf\flﬁllf‘kﬂ\cl' di seases and

di sorders, SEPST S, diapetes ard
di abet es- assoc:| at ed pat hol ogi es, cardi ovascul ar
The epsasenénidverstiore rproReps eaewt ah'rmmoargid:djocéagem#, irheparticular,

e SR, PR S5 SAE DL SRl Byeament o

H
RAGEJPéIBEHd‘G|S%9$5%f‘%d‘;‘dri1lt%?%o%g§/ Xél' g 13\/% ls, "%iatr)]%@tsgﬁwgn%gé%spgssomated

patholagfieRRaarlibvasallldrydiseaseb-ald cacar?, XT- H3, XT-H5, XT- H7,
or XT-M4 anti body. Additional representative anti- RAGE
Rep'rmma/eoéntlﬂsmd|é$1\cﬂnt|hieo'rmveayor¢ompiudeearm’umdws hoatespecifically

bind RAGE -0y HEEVASENRPaKoSIn AT GORPEAR Faobd NG i RAGE with an
XT-H1 KU Cfé’ﬂgJIC?tX'l“%?fX'P(FPHf . tﬁ ﬂntlB%ﬁ r wHich®ind to an epitope

XT- H/ provi are
of RA@GBalhmdwcbyngnf Xidﬂ’bnb@' 2, HdleHBoretIongX a7, bomli)@'sM4 antibody.

Addltlopﬂlerqﬂrﬁ%qrﬁpi%q agti F@gékb%@)oé’ghﬁe Ri:t]r\{ee Eﬁ)\'fe%gl)?rgm p}é cogpprlse one or
o e A L O WP S i

antibodyoselextedHron) thesgouprageistng) of XTHid1, , XT-HZE 1I1§3|\I©T H5, XT-H7,

and xﬁ%m Ftﬁ%e{;sg@é%cl\% RldﬁAPgCB r?gﬁa/ Lfrég%ﬁ%t’scﬁlf\l%e foregoing

antibodies.i abhee areigRAGENavtibadias mmumhdoﬁaqayrmeck hia¢ Bisding of a
at least 90%identical to an ami no acid sequence of
RAGE 8pdy partRer- 19,

For example, an anti-RAGE antibody of the invention may comprise (a) a light
chain variable region of XT-H1_VL (SEQ ID NO: 19), XT-H2_VL (SEQ ID NO: 22), XT-
H3_VL (SEQ ID NO: 25), XT-H5_VL (SEQ ID NO: 23), XT-H7_VL (SEQ ID NO: 27), or
XT-M4_VL (SEQ ID NO: 17); (b) a light chain variable region having an amino acid
sequence that is at least 90% identical to an amino acid sequence of SEQ ID NO: 19,
SEQ ID NO: 22, SEQ ID NO: 25, SEQ ID NO: 23, SEQ ID NO: 27, or SEQ ID NO: 17;
or (¢) a RAGE-binding fragment of an antibody according to (a) or (b). As another

example, an anti-RAGE antibody of the invention may comprise (a) a heavy chain
variable region of IXT-H1_VH (SEQ ID NO: 18), XT-H2_VH (SEQ ID NO: 21), XT-
H3_VH (SEQ ID NO: 24), XT-H5_VH (SEQ ID NO: 20), XT-H7_VH (SEQ ID NO: 26), or
XT-M4_VH (SEQ ID NO: 16); (b) a heavy chain variable region having an amino acid
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SEQ ID NO 22, SEQID NO 25, SEQID NO 23, SEQID
NGO 27, or SEQID NGO 17; or (c) a RAGE-bi nding
W0 ewgmrea1s7 of an anti body according to (a) or (BJT/US07/064568
anot her exanpl e, an anti-RAGE anti body of the
I nvention may conprise (a) a heavy chain variable
reg| on of | XT-H1_VH (SEQ I D NO 18), XT-H2_VH (SEQ ID

sequerlgd 85 ) 255 o HehEetdones Suc b Sad ot (588 fyno: 18

SEQ |[NQ01@) SER) IDANCE DY SEQIID N6k RabBEQ AIING; PEVHMIERNID NO: 16;
amno acid 3 400539500vlsequence that is at |east 90%

or (c) & RARE-biadingfragmeant albamentbedaeanrdingfto &N (O)NO. 18,
SEQIDNO 21, SEQIDNO 24, SEQID NO 20, SEQID
Nae mesernrinm@ierfmermovides (an)i I%Ammodjea@aving any one of

the abé&%—ggfﬁmdl i %ﬁ?@lenvqrm%f%éggl(éﬁé\% ng r]g Qﬁ@_«& bgbove noted heavy

chain v%'ﬁ%b@ﬁ@g%é"a%ﬁgxaﬁﬁweo%ﬁ SHti-RASRBAMSodiPbethe ihgBhtion may be a
chai n vari abl e reglons and any one of tHe above-noted

chimerigeantbasiyaion & &¥AGbtindisgi feagimemoihesgefmblagingaa light chain variable

region HRbRT FehienBReBLi A b o R B WiFdy fght chein

variablé irg§lonCaraind a@idlﬁ@iu%nbéq{s&m atho a¢) ch ﬁeaweranamt V@iable region
is at | east 90% i denti cal chai n

amino ggidi sguencedhahisasi W@Sb@p% @@cﬁ‘déﬁ'c@ WSE@TM m@avyphalrhvarlable
region rbgﬁ‘ﬂé%ﬁ ?83' c@bL&% q\lrba%zoﬁﬁl\ﬁo eavyfbﬁor@@erlved from

eas to' th
humanveonstahte regaglnansmh £: ¢ aol antiimglye haeingSEQIghD ¢@in Mariable region

vourg B8 983 L o Pk M ARG e (520 10 v
17), a ry(%\}maﬁn VEEA0R8 r@@?ﬂn%%r‘?%tf?é‘bﬁ%@%%% Si%%!éﬁ%é of %e §(|Tel\/|4 heavy

ht chai n“vari abl regi on
chain \esiable rﬂgaom sequérnds (aSE@ghEbhl@alﬁ)ng humearakappa elughtjchaln constant

. e ce of n.vari abl e regi on
region. R EREETels | noaey Chety SObs BRI KEpa | §ght cha n
st ant re ion, and a h av cha n const ant
g\gait@ﬂa' A %$Q5H%‘i'ver eﬁ?tél%%g%t |%'b8§ﬁSyF¢Gé antNyIHogs include
t t
humané&‘;?gn%ﬁtlbWSQ 'f&nlegé‘ﬁlbﬁeaﬁﬂ‘r@ﬂlbﬁ)ggaﬁg\%hg ?il‘gtﬁpa@ﬁggnhght chain

and ant i body having a ni ze
variable arégadut ethaégisoat tirast i90%t ideatisal 90%n damina acid osequence XT-

H2 ViR AR BB A TR W5y dbag TR AB R &2 v _va.o
(SEQ ID NO: 34), XT-H2_hVL_V4.1 (SEQ ID NO: 35), XT-M4_hVL_V2.4 (SEQ ID
NO:39 ), XT-M4_hVL_V2.5 (SEQ ID NO: 40), XT-M4_hVL_V2.6 (SEQ ID NO: 41), XT-
M4 _hVL V2.7 (SEQ ID NO: 42), XT-M4_hVL V2.8 (SEQ ID NO: 43), XT-M4_hVL_V2.9
(SEQ ID NO: 44), XT-M4_hVL_V2.10 (SEQ ID NO: 45), XT-M4_hVL_V2.11 (SEQ ID
NO: 46), XT-M4_hVL V2.12 (SEQ ID NO: 47), XT-M4_hVL V2.13 (SEQ ID NO: 48), or
XT-M4_hVL_V2.14 (SEQ ID NO: 49). As another example, a humanized anti-RAGE
antibody may comprise a humanized heavy chain variable region that is at least 90%
identical to an amino acid sequence of XT-H2_hVH_V2.0 (SEQ ID NO: 28), XT-
H2_hVH_V2.7 (SEQ ID NO: 29), XT-H2_hVH_V4 (SEQ ID NO: 30), XT-H2_hVH_V4.1
(SEQ ID NO: 31), XT-M4_hVH_V1.0 (SEQ ID NO: 36), XT-M4_hVH_V1.1 (SEQ ID NO:

37), or XT-M4_hVH_V2.0 (SEQ ID NO: 38). Humanized antibodies can be semi-human

4
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(SEQ ID NO. 34), XT-H2 hVL V4.1 (SEQ ID NO 35),
XT-MA_hVL_ V2.4 (SEQ ID NO:39 ) , XT-M4_hVL V2.5 (SEQ

WO DOND740), XT-M4_hVL V2.6 (SEQ ID NO 4 1) ,PCAVIVE2007/064568
hVL_ V2.7 (SEQ ID NO 42), XT-M4 _hVL V2.8 (SEQ I D NO.
43), XT-M4é_hVL V2.9 (SEQ ID NO 44), XT-M4_hVL V2.1 0
(SEQ ID NO 45), XT-M4_hVL_V2.1 1 (SEQ ID NO 46)

(i.e., \/Y%rﬁ@— 05@-\/2 ! cif#f%%qllgﬂ? %galﬁ]j?a%gEéTp%/n Vaqugjzlan%Igsre%lons is
human@ e fuBy AR hized '€ BRhERSh BBH r@ﬂcﬁmaﬁﬁ‘bhﬁmvﬂmﬁham variable

conpri se a humani zed heavy chain variabl e region’t
regiong @rexthuneaiyzed)ovAddéioniat aepreseaiativei manamized s%ﬁuaﬁ&.E @*ntlbodles

dISC|OS% F%@hnw—%qg %VEQQ{Z?R %@Q%ﬁ%%dp%a 7@5_‘%5%@9 XT-H2

antibodySEQ ID NO 3 1) , XT-Mi_hVH V1 .0 (SEQ I D NO 36),
XT-MA_hVH V1 .1 (SEQ ID NO. 37), or XT-M4_hVH V2.0

Sﬁl‘ﬁ@ldr@r%wa&] arEdRBIREGE AMJoRRY 198viIRGTCIRs with at Ie%st 8 of the

sem - human 4 400539500v1(i.e., wherein only one of t
following gharagielisticghdaheavipo caeif nsequengdl ¥-X-&4i (¥e; i7633; M34 ) in VH

cort SRR L ore A R S g SBRGEASS PO R (. e

X53 aridUSM) inegh.CBRA| whereX is #poesle (¢)adrhivne etumnpégudon 58 in CDR2 of
ti-RAGE anti bodi es discl osed herein inclu

VH is Tmﬂ@wn@e@)wmma@ﬁtatmwoarﬁp i GRREe z\é|d lﬂymlne (¢) amino acid

at posﬂicm ﬁggﬂé/ ﬁ%b{f \qutﬁ,g%géor%%vcafsﬁeast A yrtgﬁ?é residues in CDR3

of VH;f(g) Ipmmtwglycbiaar@ederrelssiuec(sﬂxrg(ao Las) abpesitidnssyirei@@R1 of VL; (h)
Y-X-M :
hydrODngfrgﬁéHte.@hmr\ﬁ%% N) pqscbt orh o GRR4 %fe\a'aél")c%“?u Kesidue Ser or

e o {5 hosihize 908 AL 1 ol PF2n gt e (Rofr o) o
positioM 33einChY3 1 ()ﬂ)/eltm(hbaan’naitlcatemdm l(Pbe_cﬁOTyrerDrm aif positidn 37 in
cort GEVTL RIS e S B A LB b7 R B R, B P T

sequerfde 3 tBE evid ol GDRFPS ‘VL\(AﬂiéfeQUéblgI@doé ﬁ?dr@'pbﬁobrﬁrr@s@he Leu or Trp;
Lys) at position 24 in CDRLl of

wherein e@;{h[ﬂl@e&@l‘dhpO@lflO@elB 3s e&hopm:,urt |tI@¢. ImEtian vy)fcham amino acid

Seq“efﬁﬁélﬁf%é\’/ 1% P SEL TN 6 feBe B8R e " acp or
K15 gty G e Sapred, husldl aBids saetdha 4 e disclosed ant

RAGE antibodies or antibody variable regions, and isolated nucleic acids that
specifically hybridize to a nucleic acid having a nucleotide sequence that is the
complement of a nucleotide sequence encoding any of the disclosed anti-RAGE
antibodies or antibody variable regions under stringent hybridization conditions.

Isolated nucleic acids of the invention further include (a) nucleic acids encoding a
RAGE protein of baboon, monkey or rabbit having an amino acid sequence selected
from the group consisting of SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, and SEQ
ID NO: 13; nucleic acids that specifically hybridize to the complement of (a); and (c)
nucleic acids having a nucleotide sequence that is 95% identical to a nucleotide
sequence encoding RAGE of baboon, monkey or rabbit selected from the group
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CDR1 of VL; (I) hydrophilic residue (Ser or Thr) at

position 57 in CDR2 of VL; (m P-X-T sequence at the
wea7a697€OR3 of VL where X coul d be hydr ophobi BCT/ESI00T@54568

Leu or Trp; wherein amno acid position is as shown in

the light and heavy chain am no acid sequences in SEQ

ID NGO 22 and SEQ I D NO 16, respectively. Al so provided

. . . ¢

consisticiat SECATERAT Y SR NG T ared 5N P B SER 181Q: 12, when

the quéreg;bqgﬁa ea8d 0osg! ated nucleic acids that specifically
ybrldlze to a nucleic acid having a nucl eotide

I -
8RIER T ald DRGSO GIE e BleBAg, S0lin RAGE et
diseasardri tedides afr a ssubjéxidyawizg isaichea rdigganes ourdigorder, that comprises

acminiglefigg B 1% RDIPHVB ALBROY LT KST ePES BBBUTRP A ENGTEACE antioody
ora R%E%n@iﬂ@‘#ﬁg‘h@erﬁ théYdaf Bf BicsihVeiorPaboon, nonkey or
rabbit having an ami no acid sequence selected fromthe

oy SR, gl el Rt prbvenlih (@ Mt ¥R related

disease pwcdisocddrl is bglecietl Zmnt dhe hgroupnporsieting af $&pszis asreptic shock,
a _nuc gotl de seque

including bolaines Suft a5 comu By delt el Fnehie i Ah geRikin Sepsis or

septic %ﬁo@l@bﬁé’ténoé“@nmrﬁﬁ]af ?bd %eﬁ@é@%@rﬁ’céré O%Ythhﬁs gt%'iﬁ’h 8 disease,
400539500viconsi sting o

chronicspouteD iIN@MmM@foryndissgses, Dcmomgcubah@seaﬁesc“geptlle dysfunctlon

aiabete; BRI % PRI n§orenblley (R RS ER, B ppBhies. ana

neuropditfies.derSwih aa swietiesy dratheginveatiord @bﬁe@@ﬁﬁﬂﬁe administering a
di sorder, that conprises adm nisteri nﬁ to the subject

compogltlpﬁech\’@@mlng;;gm NteRACKE artibogy et ingling _fr}ag@nt thereof of
the invEll |b|pquco%q1ﬁa nveh’t Bﬂé%} ﬁr{ ude t§ 0 ﬁJ‘Pfln %e tP&atment of the

i'nventi on ron 1n od fo

RAGE-peIeteEhdlsegserortch@@‘denma iRAGHe e‘leateﬂ:i dilushaaﬁarm of the invention
mcludes@Eg{bgoetlr@g;@ntglrgl%tgf{gafo{rﬁ?eé,%wetﬁgr@o%ﬁgf 51 St%glg)ﬁk%@ antiplatelet

agentscorﬂ@l‘i" U¥in ﬂ |B%\W/€HH$S’a%tﬁ?\ﬁ@?%r{g%‘brﬁ@p%&ents and

or septic s I sterios seases
chemotireenagedicsar t hr| t is, Crohn's disease, chronic acute
i nfl ammat ory di seases, cardi ovascul ar di seases,
Thedhvereiotyplovitidsi @method for treating sepsis, septic shock, or listeriosis

(e.g., systemic listeriosis) in a human subject comprising administering to the subject a
therapeutically effective amount of a chimeric anti-RAGE antibody, or a RAGE-binding
fragment thereof that comprises a light chain variable region having the amino acid
sequence of the XT-M4 light chain variable region (SEQ ID NO: 17), a heavy chain
variable region having the amino acid sequence of the XT-M4 heavy chain variable
region sequence (SEQ ID NO: 16), a human kappa light chain constant region, and a

human IgG1 heavy chain constant region.
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di abetes, conplications of diabetes, vasculitis,

nephr opat hi es, retinopathies, and neuropathies. Such a
waoreoneed7ef t he i nvention can conprise adm ni stRCT/HR0AT/064568

conmposition conprising an anti-RAGE anti body or

RAGE- bi ndi ng fragnment thereof of the invention in

conbi nation with one or nore agents useful in the

treatnent o = ﬁﬁ;@ﬁ&%ﬁﬁ@mor der that
is to be tr . i Fon i ncl ude
_ antibiotics, anti-inflanmatory agent anti oxi dants, ,
Figures, 15y He 1&10% alighepaRP &CI é@ﬂ%‘/%ﬂcg%&@ Rﬁﬁ%iqf dpQuse, rat, rabbit (2
i pd i g = NoJel=Yal .
cheraPEgE behBoR e hhomols mBRREADER MyBRATISECRI NOe: 3, 14,
treldt ilBg7s8ps).s, septic shock, or listeriosis (e.g.,
systemic listeriosis) in a human subject conprising
Figure 2dsiangrapkrof aatd frobhéirestjirding & LI BAtapeddrnoadtiate binding of XT-H2
effective anmpunt of a chinerjc anti-RAGE anti bod or .
a FAGBARRIVIRYECOAGHER: PYndinding=af Mt tosféBASQﬁ-stth EC50
Ch%f@Ob%[\habl e region having the am no acid sequence
f the -M4 light chain variable region (SEQ | D NO
: 7)., V. ' ' . [.edi i ' -
Figure 315 e st o KREL B HGCEL A ARVRE b @b RGrass bincing
se@femtioodiBsXTMNand D) -HAttheehRREHD & -dorghin-Ed aif vith EC50 of
const ant region, and a human |1 g@ heavy chain constant
r egi®PM400539500v1BRI EF DESCRI PTI ON OF THE DRAW NGS
_ Figures 1A-1 C show aligned am no acid sequences of .
Figure RaAGEgwsiPhneludata fram lig rzowmtltl@,rofﬁiﬂﬁé)blngmoaways showing the

oY Y G RTTRE 'SR P, B GGk il bk 1 B RAGE Fe.

: i ndi n LI hat de strate bindi f -H2 to ,

Figure A Hppih AR SorbGTURRARGORHRINAG T SAEA TG, S85ays showing
hRAGE: XT-M2 tahdECP M IshdROa Pnilat Bpit6pe3 ah8 BIn@t@RNeRbpping sites
data fromdirect binding ELI SA anal ysis that
der@nRdman &RAGRdi ng of antibodies XT-M4 and XT-H2 to
t he hRAGE V-donai n-Fc of with EC50 of 100 pM Figure 4

Figure iGsslyowaip lalighed anainbramd Isegaedce opthe heevy EhbBAvaiatde mggions of
aS$RYSne BAMHEGE Shtibodies XT-H1, XT-H2, XT-H3, XT-H5 and XT-H7, and

of rat anti-RAGE antibody XT-M4 (SEQ ID NOs: 18, 21, 24, 20, 26, 16).

Figure 7 shows aligned amino acid sequences of the light chain variable regions of
murine anti-RAGE antibodies XT-H1, XT-H2, XT-H3, XT-H5 and XT-H7, and
of rat anti-RAGE antibody XT-M4 (SEQ ID NOs: 19, 22, 25, 23, 27, 17).

Figure 8 shows the nucleotide sequence of cDNA encoding baboon RAGE (SEQ ID
NO: 6).

Figure 9 shows the nucleotide sequence of cDNA encoding cynomolgus monkey RAGE
(SEQ ID NO: 8).

Figure 10 shows the nucleotide sequence of cDNA encoding rabbit RAGE isoform 1
(SEQ ID NO:10).
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ability of XT-H2 and XT-M4 to bl ock the binding of

HVGL to hRAGE-Fc. Figure 5 is a graph of data from
w@eorvasdy? conpetiti on ELI SA bi ndi ng assays shoRETGS200E064568

XT-H2 and XT-M4 share a simlar epitope and bind to

over | apping sites on human RAGE. Figure 6 shows

aligned am no acid sequences of the heavy chai n

Figure 1a|rI a8 et |o S Of m”' ne aft ﬁA n él b?’g. R ¢ 1'soform 2
270 FONAgneqding i

antsE@}DN'bM@)(SEQID NGs: 18, 2 1, 24, 20, 26, 16).
Figure 7 shows "aligned am no aci d sequences of the

i t
Fgured 1 #AL P SIG YR 08156 Gobiin o thoathin Bémi i
of emmbdingt halRABERAGH (@iahe XT2MSESHD ND:NGs). 19, 22,
25, 23, 27, 17). Figure 8 shows the nucleotide

Figure Secmemﬁs Cﬁcburt)@hlshsIsboWInthhleEdtnlﬁresFﬁ%wﬁ&ﬁ'@XITD\/IMQntHS)o)jy and rat
@@glure 9 shows the nucleotide s&@uence
en

gy TP Qe AR CRaE FARD (08 R HNSE Trpguieid B 1-
rab ‘?%?@g%%dﬁ?%%?%m@@ E )Q%.Adéfé‘?ﬂméﬁgby competition

40&539&(15)0(1@9@33@11 shows the nucl eoti de sequence of
cDNA encodi ng rabbit RAGE isoform2 (SEQ ID NO 12).

Figure ﬁﬂgﬂé@@wté@@eﬁh&&@hiﬂwthéebhi&wbﬁmlmlc%ﬂmﬁﬁcmﬁpete for binding
cl oned baboon genoni ¢ DNA _encodi n% baboon RAGE

18 toyRAE T ROBIBOYiEs S ik €14 5o eean steriited by antivody
heW dﬂgsy“'ﬁnal?g'dgtsb% of chineric XT-M

antlb y an at ant M4 to bl ock the binding

Figure J545§¢ %@%@W@nﬂﬁ%@%@%@ﬁ“&?élﬁ%ﬁﬁ%dkgﬁyra%b't and

cortmbbhl sitoviahy $AabihedX T4 b Balg . to leindogendds peleserfﬂé@e RAGE in
graphs showing the ability of chinmeric XT-M t
ﬁ@@%twesm Fentre) segmiedere FEQcels amriegélagéﬂ%@Empntacted

T’Nﬁ4 l@éB@ﬁJi@rc'é'llé‘%t% AStepPes RABRE ] SATLIRA

b| n ng as's
expressmg hRAGE contacted by a control IgG antibody.

Figure 16 shows that the rat antibody XT-M4 binds to RAGE in normal human lung and

lung of a human with chronic obstructive pulmonary disease (COPD).
Figure 17 shows amino acid sequences of humanized murine XT-H2 HV region.
Figure 18 shows amino acid sequences of humanized murine XT-H2 HL region.
Figure 19 shows amino acid sequences of humanized rat XT-M4 HV region.
Figures 20A-20B show amino acid sequences of humanized rat XT-H2 HL region.

Figure 21 depicts expression vectors used to produce humanized light and heavy chain
polypeptides.

Figure 22 shows ED50 values for the binding of humanized XT-H2 antibodies to human
RAGE-Fc as determined by competition ELISA.
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Fi gure 15 depicts I HC staining of lung tissues of
cynonol ogus nonkey, rabbit, and baboon, show ng that
wWQ b@7XM70W% bi nds to endogenous cel | -surface RASE/US2007/064568
these tissues. Control sanples are CHO cells
expressi ng hRAGE contacted by XT-Mi, NGBCHO cells that
do not express RAGE, and CHO cel s expressi ng hRAGE

Figure ZERSAONE HERI FE BRI SV BB Ak AREoP g A A Dissociation
hurgyhstaig (RNEhd KQ)Jfo@fblrfUnh’glﬁfiXTVMWér@hﬁlﬁﬂbﬁlzed antlbodles XT-M4-
obstructi ve pul nonary di sease rr%JRAﬁ:‘eEgure shows

athQ act laMeeYlignc oKTH\AHfa\ertp KA, HasHgetermined by
am no aci d sequences of
%&z%%EWP%HEQWHL region. Fi ggre 19 shows
aci d equences f hu rat regjion. . ..
Figure ‘%""gaﬁe S B e Ho Kach - Selyaast CESOBRUND AR Sipociation

r atcoXtdifs tk éﬁw KQﬁfor irtih @ o XF-10i8 R ref mrﬁém&sé%inﬂsodles XT-M4-
vectors used t produce humani zed |I%t and heavy

cha\(ﬂ) péquMélpWﬂj,esand:l Blirhd4201 45 hiowsMRESIEwdl, u@s fastermined by
:E%j% d XT-H2 ti bodi to h
@B‘ g[ngt}mgéoa@gy conpet iatni IonoEIL:e;A o e
Fouro HOTRERATLRLS 23, hore et e aLerConet S kR o

anqsid) ||jwo_gx5]1d| ng of XT-M4 and humani zed anti bodi es
XT-"M4- M4-V1 1, and XT- MA-V14 to hRAGE- SA, as

Figure gﬁ)ﬁg@@qqe %cﬁéd‘ﬂ%iﬂ@nc@ 5‘P| r}ﬂuﬁﬁé?lfg H? g’W?LzécFv construct

rnetic rate constants (ka and
asq48&ntD diD:abR). di ssoci ati on constants (K and Kd) for
bi ndi ng of XT-M4 and humani zed anti bodi es XT- M4- V 10,

Figure XI7 MhoWks 1he analedtide¥ s¥ddence oRAGEraSAT- A4 dAt-#HMSWY construct
by Bl ACOR % bi ndi ng assay. Figure 25 shows the
nudPES [Ty ence of a nurine XT-H2 VL-VH ScFv
construct (SEQID NO51 ) . Figure 26 shows the

Figure kit |shomsd éhe siptaniideoseauengs vé xTaHXTAMA/Visdfty ScFv construct

CONSEAYIH NG D N0 52).

Figure 29 is a graph of ELISA data showing binding to human RAGE-Fc by ScFv
constructs of the XT-H2 and XT-M4 anti-RAGE antibodies in either the VL/VH
or VH/VL configuration.

Figure 30 is a graph of ELISA data showing binding to human RAGE-Fc and BSA by
ScFv constructs of the XT-H2 and XT-M4 anti-RAGE antibodies in the VL/VH
or VH/VL configuration expressed as soluble protein in Escherichia coli.
ActRIIb is a non-binding protein expressed from the same vector as a

negative control.

Figure 31 schematically represents the use of PCR to introduce spiked mutations into a
CDR of XT-M4.

Figure 32 shows the nucleotide sequence of the C terminal end of the XT-M4 VL-VH
ScFv construct (SEQ ID NO: 56). VH-CDRS is underlined. Also shown are

two spiking oligonucleotides (SEQ ID NOs: 57-58) with a number at each

9
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Fi gure 27 shows the nucl eotide sequence of a rat XT-M
VL-VH ScFv construct (SEQ ID NO 54). Figure 28 shows

wao bw7neckeot i de sequence of a rat XT- M4 VH VL BCFUS2007/064568
construct (SEQ ID NO 53). Figure 29 is a graph of
ELI SA data show ng binding to human RAGE- Fc by ScFv
constructs of the XT-H2 and XT-M4 anti-RAGE anti bodi es
in either theV r VHA/ L . onf urat ure 3
o rBuREh sy et dgh s e SakRG e Ry Mufich 2 that sie.
RA(ﬁreF%tﬁf%tllgAcgbhp%ﬁbnE%OBﬁtthé'CéﬁlkFPl réfos<corkespbAding to the
XT-M4 anti-RAGE anti bodies in the VL/'VH or VHA/ L

confurgeratare @lssxigestiiedl as sol ubl e protein in
Escherichia coli. ActRIIb is a non-binding protein
Figure 63m®egeadlicﬁhpreprbeer$tarthe vibosomeadisplay egatarpdVRUnBr 0T 7” denotes

L bl RS S SRty e g o
32 splaeup X;])_b@geeh@é %@hhé&m@eﬂw‘éem&?ecp rdt@i% t@ t‘h%r t”ﬂ)db%im@”@ag -tag”

of the H ScFv construct

VHEBRR) egitapediegl fohptein dagestiann are tvvo Spl k| ng

ol i gonucl eotides (SEQ I D NGOs: 57-58) with a nunber at
Figure @dcchemaniosBotdedenis sheé phage tspldavedtoeptMRILes t he

spiking ratio used for nmutation at that site. The

Figure r3ic semdrhditcatig mepsddantd she fcohtignstprikili agserablyosf VL and VH spiked
corresponding to the nunbers are also identified.
Fi d'@f%r'eﬁ%uﬁﬁ%éh\%l:ﬁ@ﬂ'ﬁway ¥priesBWRILtGe ri bosone
di splay vector pWRIL-3. "T7" denotes T7 pronotor,

Figure 8gpsa graph I9é apfibedyoeempetiitmgLiA datar Wg}creased affinity of the

L L Oy e

epiditest posfliond@2.prot ei n detection. Figure 34
schematically represents the phage di splay vector

Figure BW?é b shrvivhl ﬂbf %&ﬁln?@§mt\)a¢ @H{/antagerf&&ﬁﬂhg AU for homozygous
nbi natori al assenb \é
and heterozygous RAGE knockout mice and for mice given anti-RAGE

antibody compared to wild-type control animals.
Figure 38 is a graph showing tissue colony counts for enteric bacteria following CLP.

Figure 39 is a survival plot showing the effects of two different doses of anti-RAGE
antibody on the survival of mice following CLP.

Figure 40 is a survival plot showing the effects of delaying a single dose of anti-RAGE
antibody for up to 36 hours following CLP.

Figure 41 shows levels of L. monocytogenes isolated from liver and spleen of infected
homozygous and heterozygous RAGE knockout mice and infected mice given
anti-RAGE mAb compared to wild-type control animals.

Figure 42 is a graph showing serum levels of interferon y of infected homozygous and
heterozygous RAGE knockout mice and infected mice given anti-RAGE

antibody compared to wild-type control animals.

10
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libraries using the Fab display vector pWRIL-6. Figure
36 is a graph of antibody conpetition ELI SA data show

w0 pwreesed affinity of the XT-Mi anti body for PEARGER007/064568
follow ng nutation that renoves the glycosylation site
at position 52. Figure 37 is a survival plot show ng a
survival advantage followi ng CLP for honmpzygous and

: erozygou nockout m.ce giyen
Figure 458 SRR VAN PO BO S e Bova dot JPISWBRSY FoF omozygous
anigmy hetérody {;@Us?a?A@Ea KHoRRBUIS hﬁ%nao%fﬁﬁétﬁ t@ok/\ﬁlﬁytgpe control
counts for enteric bacteria foll ow ng P. Figure 3
i s anirsalsvi val pl ot showing the effects of two
di fferent doses of anti-RACE anti body on the survival
Figure é# isnaceuryivbl plot atgp\mng a Funyivak adantage feltavwihgaﬂLR;fartmice given a

22?&‘1\{%@& t he eff ﬁR&Glgﬁn%o@gC?{ga%an @lW'g(afyrﬁ)& @Qnwol animals.

gure 4 1 shoms | evel s of L. nDnoc%_ genes i sol at ed

Figure flSgia SYRIVahRIPLSHORSIS 16 PIIPEEQ L fgBigleagiese of anti-RAGE
hetcpiiBEY 9961, BAPE pORCKABIY eppand [ nfected ni ce

gi ven an i - conpared to wld-type control

Figure f‘t[q als. rpr%‘éiw?)wﬁrﬁ;ﬁ ec?tg Hﬂ{%%véﬁ%tlﬂﬁA ib&4¢! VRl improved

&t fer Zygous an & eroz gous

RAGata10g¥ s ubresi coengarddittiicentredamineds.gi ven anti - RAGE
anti body conpared to wild-type control aninmals. 10

Figure 49038 5UNiLEI plot %h@)ﬁnh? sAnavHl oll@lingl CLPSEOMidw given anti-RAGE
survi val advant age owing CLP for honpbzygous and

het%\’“b@;‘gdmgomhﬂﬁtlﬁﬁdﬂﬂb@m aﬁi'b'@“@onpar ed to wild-type
control animals. Figure 44 is a survival plot show ng

Figure 2 & is @i saivivedyaot apgewingl sowived falldwvihgr ChPcef giioergiven antibiotic
single injection of anti-RAGE anti body conpared to
W | '?%/pe control animals. Figure 45 is a survival

pl ot. showi ng the effects of del aying a.singl se of
Figure afm.lsmc@ragﬁt SBOU0r & BOGPCHBORIRR 1 WHdT oG (SRRY Of infected
antl d?}@o'tﬁ é\qcﬂh@@?ogyWSnQA@@tkn%R&tngc%‘ aRBthiddA\GFen anti-

have i nprove
RAGE antibody.

Figure 51 is a graph showing serum concentration of chimeric XT-M4 following a single

iv administration to mice.
Figure 52 shows that the chimeric XT-M4 antibody is protective in a CLP model.
Figure 53 shows that the chimeric XT-M4 antibody is protective in a CLP model up to 24

hours post surgery.

DETAILED DESCRIPTION OF THE INVENTION

Anti-RAGE antibodies

The present invention provides antibodies that bind specifically to RAGE,
including soluble RAGE and endogenous secretory RAGE, as described herein.
Representative anti-RAGE antibodies may comprise at least one of the antibody

variable region amino acid sequences shown in SEQ ID NOs: 16-49.

11
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pat hol ogy scores conpared to control animals. Figure

47 is a survival plot show ng survival follow ng CLP
wo@Roomess4yi ven anti - RAGE anti body i n conbi nat i BCI/WE2007/064568

an antibiotic. Figure 48 is a survival plot show ng

survival follow ng CLP of mce given antibiotic al one.

Figure 50 is a graph showi ng L. nonocytogenes in |liver

d spl. f |nfeted onpzygous andh roz S
HhecoRiidthoh: dioBalssy of 288 5 PoERiah: IntidkeniRdiisa,that bind
spemﬂd%lllglthR/—iGt éﬁd ﬂaﬁé @ﬁharﬁfh@%(ﬂ@ seglehee it e iderticanorodubstantially
chinmeric XT-M4 olowngﬁasmglelv admnistration to

identical toeanyForgi 06 SEL P dNEs:t 9t i eniineeicE seuuancarafi apanti-RAGE

om0 SSEER oI Ry TSl JFA0UBE sE3o R0 ity 8P, oo

89%, 901, t931 982029103 %) @, 0B8% £96% , DETAIISES) IFECHY BT @Y 9I99% identity
THE | NVENTI ON Ant i - RAGE anti bodi es The present
to any phg OhSES NG désAAnt i bodi es that bind specifical ly

to RAGE, including soluble RAGE and endogenous
h"@b:cadowtfm@mn -Ré¥C i eandibpdies ofethei inverépr ésentantiopdy that binds

specifi gl By CraAes P Do ah o Afif VebFRRreBlnRoigh® from tne

group &dHgistiA SEDPIBNOE1 19003395008 1 Pearant7; BAGH) comprlses a light
anti bodi es of the invention include antibodies

chain vgiriggles (RAiPM iNGyINgyan ANKACERGIt $eAHSBCR NS |9@$td90% identical to

any on?%‘ﬂ%%y@%. ggzijggthéaé?lgﬁgjl’fbin% R%lélii’-dlrgcﬁﬂé k38ment of an

0O any on am no aci

antibodseapcandiagdd (ayora(d)i - RAGE anti body that is
substantially identical is one that has at | east 85%

AW Irﬁ:ﬁ%)edS&%heSS%l RYBE Shtldbdid2 b 1193 %vedditn 99 antibody that
96% 97% /‘E/&QQ% 99.5% or 99.9%identity to a

binds Scﬂﬁ?@lf@ﬁ”‘.SEQR Roand1@) somprises riégayy chaiw aamablmgmgon selected
from th@rbAB LbhiSisAhg LPEEAUS NS d 91284284 | 29 ot 1B orRbESmprises a

heavy chain variable region having an amino acid sequence that is at least 90%
identical to any one of SEQ ID NOs: 18, 21, 24, 20, 26, and 16, or is a RAGE-binding

fragment of an antibody according to (a) or (b).

Included in the invention is an anti-RAGE antibody that binds specifically to
RAGE and:

(a) competes for binding to RAGE with an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(b)  binds to an epitope of RAGE that is bound by an antibody selected from
the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(c) comprises one or more complementarity determining regions (CDRs) of a
light chain or heavy chain of an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or

(d) is a RAGE-binding fragment of an antibody according to (a), (b) or (c).

The invention includes anti-RAGE antibodies that bind specifically to RAGE-
expressing cells in vitro and in vivo, and antibodies that bind to human RAGE with a

12
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specifically to RAGE, and (a) conprises a light chain

vari abl e region selected fromthe group consisting of
WEEQMO®TMOs: 19, 22, 25, 23, 27 and 17, or (b)PCT/US2007/064568

conprises a light chain variable region having an

am no acid sequence that is at least 90% identical to

any one of SEQ I D NGCs: 19 22, 25, 23, 27 and 17, or

fragnme f an, ant i bod cc di t
dlssom(ag?n &pnﬁ%ﬁ? (&8}55‘% [rh@t %@ﬁ Eﬂéﬁ r) d@-gtgsa%out 1 x
1070 MOf A1 IndlyGed bR ahs- marﬁnt#b@akstmehhv&ﬂuon that b|nd specifically
specifically to RAGE, and (a) conprises a heavy chain

to the Vadomaineot lkigmen RAGEs taed anth agtipagdiesdhst bKJCththblndlng of
and 16, or (b
RAGE @E%&l%g(ﬁgdlﬁggﬁtn%ﬁ |%GVE§BP%bI e regi on havi E]g) an

AR BrRa5H B30 Feeen T g o b gnds ebediindflkio BacE and
blocks ltﬁe BmBﬁ%oPRA@E”Qb & R Xin@ing %rﬁ@r' &9dy I@‘éﬁ@é @UBB afSQ-IMGB1

Included i'n the |nvent|on s an anti - RA

AGE, /Mh,t Sﬁédﬁ Ofat apipheterdpes] AGRab1§0A o (irelcRingn810043 and S100A9),

51008 0ER, 12 . ALY, 0 FAGH 0 EhBE AN e o e

foIIoww?gT chiracieristiés (posltior! nWibeliny iBiwits régpeeh teBNivG@cf positions as
that is bound by an antibody selected fromthe

Showné@rdbs\ﬂdﬁads\{h RRAWINCRe-MEIgWes BANGAL H3, XT-H5, XT- H7,
and XT- M4; |d> conpri ses one or nore conplenmentarity
teter ﬁcrrnncmgc egsfiapence bRy (¥B2aXBBgMiB4cHaiiH @Dﬁﬁbavlyere Xis

chai n sel ected fromthe group
consi eé’%f%%%?f”&‘é?ﬁﬁ*“ XT-H2, XT-H3, XT-H5, XI-H7, and

- \V4:
A0t | bBEIEER SRR RS o157 &5 S pillenti PR2
i ncl ugesrartis PRAGE; anti bodi es that bind specifically
to RAGEexpressing cells in vitro and in vivo, and

gggggg\%@é gl sscfﬁlsle}iii)lnogn)8 %@m\ﬂ% n trﬁe range of
Al so FunGash 48 Shkeeomi onAR dhedifsie”
P G 2Carl B RGOl €4 ¢ RBteBIoek '« he
gl ndi g O%eogr more Tyrosine residues in CDR3 of VH;

~

Positively charged residue (Arg or Lys) at position 24 in CDR1 of VL,
8. Hydrophilic residue (Thr or Ser ) at position 26 in CDR1 of VL;

9. Small residue Ser or Ala at the position 25 in CDR1 of VL,

10.  Negatively charged residue (Asp or Glu) at position 33 in CDR1 of VL,;
11.  Aromatic residue (Phe or Tyr or Trp) at position 37 in CDR1 of VL,

12.  Hydrophilic residue (Ser or Thr) at position 57 in CDR2 of VL,

13. P-X-T sequence at the end of CDR3 of VL where X could be hydrophobic

residue Leu or Trp.
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RAGE to a RACE binding partner (RAGE-BP). Also

included in the invention is an anti body that binds
wepweied7enl |y t o RAGE and bl ocks the bindi ng oPCRESH0T/064568

a Rage -binding partner, e.g. a ligands such as HMEB1

, AGE, A b, SAA S 100, anphoterin, S 100P, S 100A

(i ncluding S 100A8 and S100A9), S 100A4, CRP,

21 ' - dp 150,9 d h havi
AR iAGR Aotk digne SierbioBradde aRfEed'es vipind Bisdfealy to
the V dOHEIR OF Rbmiah RAGE 498 BRIk the bHHINY oRRAGIP RS itd | I|§’é\‘$d§‘%nd have
shown for the V H and V L sequences in Figures

CDRs hraving 5, Ant n® &citd 1deddenrcal %tha(ct@@tlcxss VB4 ) | n
VH CDR1 , where X is preferentially Wor N, 2 . Amno
abe cargeRAGTc eantibd ks Of el inveNan iXeBdarah %ﬂ)RAGE\/BIntibody as

descrige] apaYeoPr a1 RACH:Blagiia draameiafinil de Y Eiedotth die arou
consistfify o aca’ﬂznoé?fc é(n!‘bcb%/ Td'h@%d?ﬁzecﬁ antib§Ey0a gs%gieaéhaln antibody, a

posi tion i s Threoni ne; .
tetramerig enfﬂWdyS|awéetrae@detnﬁ@tibﬂdmanulmswclﬂc antibedy.t 4 wenyain-specific

antivodf % G aIERel PhfpRy.oifctyeRin plel o *Gob sadibghy an Fab

fragmeR6 arn P@Rﬂg ﬁ@éngent Qan FSnfBédjméﬁlSIadUScSerfrayméﬁtaaatFd f&gment, a
position Igat i vely charged
single ﬂ@madmearmggy,oa @Q)fraﬁm@@tsﬁﬂdoﬁni% leHS'QDRiro@fP'n\/Le ;13N antigen

i
incn SR RS e SodpH et BR i BB con be
couplep @it a optofokic ageiniRa ralliotherapdutic BgentTos aqietectablatiabdie
end of CDR3 of V L where X could be hydrophobic

F6 iestdmple Uar® ISchvP antlisodi0 (SBQS D \NAN 6B) IBéFprisiig easlives and VL
of the invention include antibodi es that bind

domainspelctheirehNTyMatantivedy hesrken BrepaiemANRatEwsYy Belbbrsed ELISA
analysi%?l@)l ﬁé@%ttﬂ@c’liﬂb’%%g’gof%fﬁé?@%g%bo%ﬂd nﬁ‘@g&%ut and human

or all
compardide & thexsiesdfities chimeric and wild-type XT-M4 antibodies.

Antibodies of the present invention are further intended to include
heteroconjugates, bispecific, single-chain, and chimeric and humanized molecules
having affinity for one of the subject polypeptides, conferred by at least one CDR region
of the antibody.

Antibodies of the invention that specifically bind to RAGE also include variants of
any of the antibodies described herein, which may be readily prepared using known
molecular biology and cloning techniques. See, e.g., U.S. Published Patent
Application. Nos. 2003/0118592, 2003/0133939, 2004/0058445, 2005/0136049,
2005/0175614, 2005/0180970, 2005/0186216, 2005/0202012, 2005/0202023,
2005/0202028, 2005/0202534, and 2005/0238646, and related patent family members
thereof, all of which are hereby incorporated by reference herein in their entireties. For
example, a variant antibody of the invention may also comprise a binding domain-
immunoglobulin fusion protein that includes a binding domain polypeptide (e.g., scFv)
that is fused or otherwise connected to an immunoglobulin hinge or hinge-acting region
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The anti-RAGE anti bodi es of the invention include an

anti - RAGE anti body as descri bed above, or a
WERABZAWI7wdi ng fragnment which is sel ected from REEUSOTEE4568

consi sting of a chinmeric antibody, a humani zed

anti body, a single chain antibody, a tetranehc

anti body, a tetravalent antibody, a multispecific

polypefiiie s 1S PG bieRRG s coaEe e e ol £rageing one or
more nfaha@@s?@h ird@rde adnstanf fe@ﬁb‘ﬂ%ﬂiromaéih fimUh8g®alin heBvypehXin, other
ment, an Fd fragnment, a single domain antibod

than CHAb rrea@nm{e,, th@r{aHaranchH@g‘egwrﬁr@‘tlanarqd IggA,,orgtheyCHB and CH4

regions B, (esield) O e 2008 RsbAp Sy ERUBERIEN) & oy pinicn s

incorpcatet by oeferengenfor 8 mark: wonwsieleedeseridtivant Thé inding domain-
det ect abl e | abel . For exanple, an ScFv, anti body (SEQ
immunegjoRetin ég§loeo¢rpﬁe|@|qa@ fLHHTGVHnﬁWGe\/@ rggien; et gncludes rpnative or

engineg it 0aORR PRy el B1P2 SOnSRRt SHAHR fRypentde, (or CH3 in

the cadeoof &ABAstlichderdmy imwhele, or imbpart froamdgEutinaih is fused or otherwise
nﬁﬁrtabl e to those of t chimeri¢c and w | d-t

conne R NINSSATESON BRVPEBIHR &ndra PR v%péggg{nqeﬁ%iﬁpmoglobulin
heavy ﬁnfdﬁ? R8hstapt Wﬁg&ﬁbﬁﬁé@?& GRL &4 ‘t’rfé’ﬂéé%@f §%onstruct derived

i speci sin and chi nmeri c and hunmani zed
in whoieotbremupm fﬂomulg@ tofat iimfuspdf@rotbaemee qoneested) ecthe CH2 constant

region BRERRRS 65 CHib Y i fese B B1onrSRilL AR i BleBr i part from
IgE). WP%@u)t | s MlnBId@ddbmaﬁWﬁlﬁn@héglobUM *ﬁﬁ’éioN@)’rbt@iHsgaﬂi capable of at

the anti bodi es descri bed herein, which m
least onéalmmyn@lpgt@af aetivity, rfgr I@K@W@'Q]ﬁpﬁﬂfl%blrﬁllﬂﬂ @g)RAgﬁiE inhibition of

mterac@% F%t%{eeﬁcwé\éﬁesa?gg% d&&?&ﬁ#d@goggghé%sg%%%ﬁ nbe antibody

depenc@ﬁ%@@ﬁ&ﬁé@d AAdokiity 3inad&tiorR80cdaplerdnt 4ixation, etc.
2005/ 0180970, 2005/01 8621 6, 2005/020201 2,

RBO568189 2% irkRAEOA2RAY Ao c?&ﬁér‘u%@ﬁﬁ@é atPéUFHed thereto and able
2005/ 0238646, and rel ated patent famly nbers

to be detratedf(e. @lthecbabauﬂa@rb%aeraﬁ@nmpe rfwrwqtt &antppund, enzyme or
f e hereinin their entireties. For exanple, a
enzymégpreféﬁﬁ?)aml body of the invention may also conprise a
di ng donmai ni mmunogl obul in fusion protein that
RAGE PHB/P&B@% €3 bi ndi ng domai n pol ypeptide (e.g., scFv)
is fused or ot hervvl con ed to an

FRainkentis, pise RrviRem ot JRAGH fiotedis B baboon, cynomologus

monkey and rabbit, having the amino acid sequences shown in SEQ ID NOs: 7, 9, 11,
or 13, and further includes RAGE proteins having an amino acid sequence that is
substantially identical to an amino acid sequences shown in SEQ ID NOs: 7, 9, 11, or
13, in that it is at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5%,
or 99.9% identical in amino acid sequence to any one of SEQ ID NOs: 7, 9, 11, or 13.

Also included in the invention are methods for producing the anti-RAGE
antibodies and RAGE-binding fragments thereof of the invention by any means known

in the art.
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14 400539500v1ipol ypeptide, which in turn is fused or

ot herwi se connected to a region conprising one or nore
WO Ai07A1e97¢T engi neered constant regi ons from anPCT/US2007/064568

i mmunogl obul i n heavy chain, other than CH1 , for

exanpl e, the CH2 and CH3 regions of 1gG and IgA, or

the CH3 and CH4 regions of IgE (see e.g., U S. 2005/01

5% Bt 8 Pt b ek EORH amoooy
that blr{lisr@bé&’ldéﬂ?% BhEH MesHe B Hol ﬁésfdﬂffhé’RA@E"éﬂﬁlﬁo @R/ sequence as set
further include a regl on t i ncl udes a native or

forth inearyi Pleer IBUNOSIfe gl §blilli or hdavy chain CH2 constant

regi on pol ypeptide (or CH3 in the case of a construct
Definitidesi ved in whole or in part fromIgE) that is fused or

ot herwi se connected to the hinge regi on pol ypeptide

Aod cannatiexes otertaigi ueemseelmbm*yedo'@l tiaulspecifieation, cévedmples, and

CH3 const ant i on R ypepti de é CH4 in the case of
appended: SHmsyge cf&"gﬁ}t@é RréshotBlese safingag Othenyise.oflf teparical and

smentlﬁcsterr‘r‘%eu%eﬁrhé?ém %ﬁg@ﬁ]e%ﬁ’whrﬁsd’aé ESnﬁanl(}%ﬁ%%od by one of

regl on pol ypept| case construct
ordinargeskilviadhe 1 nerboA/hacImthls m\mﬁlbnmanngng) . Typically, such
bi ndi ng domai n-i mmunogl obulin fusion proteins are
Jama@itleleef"aabnd das't aengsddmered l@qie@@d toaHd or tbymoffedthan one (i.e.,
anpl e, specific binding.to i nhi bition of
to at '?@ﬁte?"&%)t PbAN® ArarshatieatoRiee of mnﬂﬁﬁdl By way tqfepxample, "an

elemedt“%%ws%eoéleﬁféwt Bp%rgﬂpﬁ‘gﬁé&%’é}ﬁéﬁf medi at ed

toxicity, 1 nduction enent fixation, etc.

’f‘ﬁ% é%f%@ (5% 12D NS PSR, Y S BBTARE AR R, e e

"and/of,'abeibss aontegt elenadindisateoptherivigeor escent conpound,
enzynme or enzyne co-factor). RAGE pol ypepti des The

ARVedHAteq" @'rs‘@uﬁfréd"' ﬁcﬂ?péﬁQJeabresrd?éﬁEeR%Obﬂl “§olé’tfed antibody," is

baboon, cynonol ogus nonkey and rabbit avi ng

purifiechiei astate |b@y@@d4 ihatde yvhielbilexists FEGE. NE®F examgle 1f1e "igplated” or

oo eBRgTAA LRI o TR PRI B BBy oo o

ceIIuIararﬁa’ﬂ@n@lCd)rdommemnﬁm@ﬂpw’ﬂelﬁg(}r&ﬁ tNescelV or Qisslié, surce from
inthat it is at least 90% 9 1% 92% . 93% 94%
which WAPFGJG% isodegivergogr ggb,gtag@alyo%regrfrcgg @%m@@hprwrsqwﬁ or other

chemlc%gg %eﬁ gﬁerﬁﬁgwﬁ%%tﬁe%lz%%y e HeparitdnPolNaRitibddy Brotein having
less than about 50% of non-antibody protein (also referred to herein as a "contaminating
protein"), or of chemical precursors, is considered to be "substantially free." 40%, 30%,
20%, 10% and more preferably 5% (by dry weight), of non-antibody protein, or of
chemical precursors is considered to be substantially free. When the antibody protein
or biologically active portion thereof is recombinantly produced, it is also preferably
substantially free of culture medium, i.e., culture medium represents less than about
30%, preferably less than about 20%, more preferably less than about 10%, and most
preferably less than about 5% of the volume or mass of the protein preparation.
Proteins or polypeptides referred to herein as “recombinant” are proteins or
polypeptides produced by the expression of recombinant nucleic acids.
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Al so included in the invention are nethods for
produci ng the anti-RAGE anti bodi es and RACGE- bi ndi ng
WO e@gnea1ss t hereof of the invention by any nmeaPGI/KSzeemn064568
in the art. 15 400539500v1Al so Included in the
invention is a purified preparati on of nonocl onal
anti body that binds specifically to one or nore

‘Ia'ﬁl toPes Oft stngéA‘(ll;J%e yn%rcﬁé'ngga ueﬁﬁghgsdg?rentm|qurr8ﬁ|goglobulln

herein, F@th%}(}i‘f@seﬂﬁﬁct @ﬁflb@dl@st S 11D 6 aftibddit8e e.g., Fab, F(ab')
speC|f|cat|on exanpl e and “appended cl ai ns are

fragmegits, |asek @(@IBQi@rélbothﬂSe%@d fretmesds thatdravesbeemmutated either in their

consta ARUGE Y HIE SIS ouniinelash B dRBuEE Spiiig, partaly

humanized| Iorlﬁmny hwmamzé@ aMTIbbhhéshlais Mmﬂeﬁéltonprbelbcég@itlbﬁdﬁbs with a
artic used herein to refer to

deS'rerrtraﬂto efﬂ)F @nthﬁaﬁe@rlb t$ L‘éndlng cAngt/orn &@qcegnEyRobmﬂﬁ@) “The term

roamBATEREL E5h LB boflon AR ERIE PRy ot RBRlfring e

amino aetidmesiduesthat ennintamt brlcgmpiﬁté dfrmbeidly drcznmdy chath.i Bragments
Wi t the term"an

can becfiaiBRn i CRETIoAAE iyt FHAtians of & InfAch o5 BPIgie antibody
d f |
ot L MRS 8 B R B
fragments mllsies Fah, Fra’ol,lrl-'e(abI"f,g)rFEéD(afFlﬁj GJAb hand sehaasd/ordrv fragments.
at ed

urifi.ed ol entide or , e.d., an,."is
The tefly] iiskioRn-BRVBE Hadifedl PERIS' B o BoivelPrige Sfradheht of an
immun&gloBLiilor CdntiBol9rthe O Birdys é‘@t‘ig{éﬂgoprc@hﬁjé’ﬂés Witmntd& &eibody (i.e.,
or tissue source from which rotein is derived, or

with the wrnigfzbamimqwfromewhmhdhez we&re@arlvgdb&rr@mg@nd@m@me(r e., specific

bindin{ 4 Fthany S PoFEETeR 20 hghiete FRiER arso B BB GTHE SBbe of e

inventionproviddb dyatp i eintiboay ser fregatert doinds Neperifitatiy @ RAGE, and
‘contam nating protein” or of chem cal precursors
neutralizes Qianipie Qe or prre @{Eaaﬁqogpqt?d fa,cggltles ADG, |gb%|ts binding of

RAGEﬁg]éﬁ a(%p ﬁ%‘é(ﬁ?{) e@lﬂ)%%éEﬁ.%(by dry weight), of

chem cal precursors is
Eﬁgf érﬁjtﬁcgo% ‘ir?cl@c?ess Léb%glggbl%lr | é‘tchrtSr% c%ep'?is'égeof"%btb %%Yypeptide

chains, two heavy (H) chains and two light (L) chains inter-connected by disulfide
bonds. Each heavy chain is comprised of a heavy chain variable region (abbreviated
herein as HCVR or VH) and a heavy chain constant region. The heavy chain constant
region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a
light chain constant region. The light chain constant region is comprised of one domain,
CL. The VH and VL regions can be further subdivided into regions of hypervariability,
termed complementarity determining regions (CDRs), interspersed with regions that are
more conserved, termed framework regions (FR). Each VH and VL is composed of
three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus in the
following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FRA4.
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or biologically active portion thereof is
reconbi nantly produced, it is also preferably
wamsteatsi al ly free of culture nmedium i.e., CRCT/USMO7/064568
medi um represents | ess than about 30% preferably |ess
t han about 20% nore preferably | ess than about 10%
and nost preferably | ess than about 5% of the vol une

Bl JRgRosd et T L AhBoRE e Rt o RBasS Bk o Fiashior anydo subciass

thiar| l | e ¥
(e.. the 19T, (0619 @8 ArRTRE Wb oRis3Ese OFI00) el RuDT R Hrysdlice (o9,

humans aad bwnyhumany pamaites; earth 6 gesieinis, wiaghmaiehs,eeaprines, bovines,
N ulin" herein, and includes intact
equme%’n%%%%e§ fragnents of antibodies, e.g., Fab,
ment s,. _and | nti,bodi es d fra nts
Thadend,l B8ER W riafapodlondin RSy har SReshBfrein TBHER 6B the five

cIasseé’éf 'wﬁﬁﬁﬁo@%uﬂﬁ th8t Have HekAtiHEASIdLIPhQHARS Y ARHEE mammals,
tially humani zed, or fully humani zed anti bodi e€s, as

I9G, Ig I|SDAalQD @ngr lgfucEnatarmhigissbolass hrefersetsi the dworsaibcjasses of IgM

(H andg.-[) Eﬂrﬁg ﬂ%&%gg?gebmlg% Bgﬂﬁewggpoéecrﬁgf&?%%fﬁﬁglfour subclasses

of IgGPEIG|,0lg3f 16@;,aahd hgGy) tiataEviebbdyn q@@mtme@omohumang and higher
fewer am no acid residues than an intact or conp

mamma|g: |U&ﬁl?anO@iﬁ{S|0§6c%2<'%thﬁ|rﬂ0n¢m§@ﬁ@ﬁip9 %@@f"b@r@btf%r @éample IgM
anhbodfé? e‘rigfrﬂ g@bte@ﬁ%ﬁw@mpt %egﬁll:%btleg xRY |ﬁ ?ricﬂ'fbtr%én)rrc, dimeric or

or antibody ¢ ragnen S C
multlmelh(SfDrbE obt ai ned by reconbi nant neans. Exenplary
fragnents include Fab, Fab', F(ab')2, Fabc, Fd, dAb,

TNd teffrV'IgB Huptidse” fréfawitﬁe fdlresiiiagses of |mmunoglobuI|n class
"antigen-binding fragnent” refers to a ypept i
IgG - fg%gnbﬁz, dQGa,naﬂﬁ”rﬂg s unave &eeantdenaggdtlnahurﬁaﬁ@sand higher

mammB IR PheSARIRIAS of e R AGIoRAS 1L vireSoecilVel)
s Ser?.;rhf’ i'%@%?%‘am “righgdibl ﬁrﬁﬁ'rOQrS'f"”E‘?%e Phaucbiopry” (used

interchiRge &SP eerein) tregerk Nteeat profsin g ed t\h@@blyldé@tléét(tm%svuctu re
or fragment binds specifically to RACGE, and

consistingu ot 8l hoaywy and ienlighti erpiansaigrciainse brivgEStgbYiBer afascexample, by
mterch%ﬁ\t %ﬂétrdse ﬁrﬂ&%gglg émpbgﬁf&%&lﬂgﬁg%ﬁm@% H}}@%’Gggen The term
"domainblrefeud ao aSgrdetarrreg&mrpf lasleshaf of ngInt ph)élpln&py;betﬂlde comprising
peptidg m%bgs@&nggmgas%»g %,t%gh ;?¢;ﬁ§ea|3‘3ps) StabI|I%ed 1(o||7 ex%lgnaéle by .beta.-
pleated sheet and/or intrachain disulfide bond. Domains are further referred to herein
as "constant" or "variable", based on the relative lack of sequence variation within the
domains of various class members in the case of a "constant" domain, or the significant
variation within the domains of various class members in the case of a "variable"
domain. Antibody or polypeptide "domains" are often referred to interchangeably in the
art as antibody or polypeptide "regions". The "constant" domains of an antibody light
chain are referred to interchangeably as "light chain constant regions”, "light chain
constant domains”, "CL" regions or "CL" domains. The "constant" domains of an
antibody heavy chain are referred to interchangeably as "heavy chain constant regions”,

18
400539500v1



bonds. Each heavy chain is conprised of a heavy chain

vari abl e regi on (abbreviated herein as HCVR or VH) and
w@2meawg4thai n constant regi on. The heavy chaiPCT/US2007/064568

constant region is conprised of three donains, CHL

CH2 and CH3. Each light chain is conprised of a |ight

chai n variabl e region (abbreviated herein as LCVR or

" VL) and a light chain p st ant Th h ' . "

neavy s Ghafa e el PN i BRSO nS oGS} rhEeViYariable

domair@N@f Vn rP8beE IRMAR eb%.ﬁ Lﬁrbhl%ffeﬁé@%Vln@@r‘éhbﬁéé’aﬂlﬁgéé)”ﬁght chain
of hypervariability, terned rrp'ementarlt

variablggegiomishi hight éaa@ngarqamﬂs;omalnwr%érr@g@nm oh"Yleghemeins). The

"varlabH;R{jor% gw&n%@ %@?@é&f aé&,pgﬁga é%@%@ggdcggsﬁt%f‘@angeably as

"heavyfahdin EBastant regiges!, fieamecnaie-doastant deomains”, "VH" regions or "VH"
carboxy-termnus in the following order: FRL , CDRl ,
domainsgy, CDR2, FR3, CDR3, FR4. 17 400539500vilt is
i ntended that the term"anti body" enconpass any |
chaderror "ragipn{ @agu@boar@éer(t@ §. Pameor| p@ition| ¢fGN arg&,dy chain or

antibocgﬁgaélﬁcﬁﬂﬁéﬁws ez%z)ﬁﬂ ngﬁ?tlﬁ’?'bhﬁ Iﬁga\é{]gmhﬁﬂf gﬁglﬁ{ §Ie a part or

port|0n|@‘g@@h§lfa$u o@&d@heb%sdomgm Sdefitbd Rein )0 \dsNwEl a%tmobe discrete
The term’ cl ass” " rmunogl obul i n cl ass'

parts opePHiaRS Qféﬁaéﬂ §halasm@0ma)@s drsB@Rie, |'Qﬁ’hﬁﬁ‘§|dT'Qﬁ3’lYI qhalns or I|ght

I "
ond nd 3L AN BB, LAFRIAL 0 BRSNS BB regions o
"CDRsSintelspesedr aheng "tramelerk vegisndadrdFRsS, ad déféd hemind
L), three subclasses of IgA (IgAl , 1gA2, and

FR6 l’t@ﬁr@"ébrif@ﬁﬂ)latmﬂdefe?sl to b Rreeyasrieturedd A b@&in or polypeptide
and | t hat have been identified in

(©.9.. anABlROEnaNHbaRPHABIABTAN PhacaiRn Betadh kaue@me. e phrase
"light (5?)}?8%(8@ chaftf c&%yrﬁﬁﬁéﬁ rfe?érjgltoftﬂé tsﬁ%'@ﬁgug]gu%%f a light (or heavy)

Ies ex entaner| orm
chain mtabllmdeglsneandtthlenphmasen’mnltlbodyiiomafdrmambnl‘ndrt'iammmdy fragment
The term "1 gG subcl ass" refers to the f
conforrgamﬁ Y t%ithe? Fﬁ?ﬂ@fdg?twr?rp Anardioogly or fra@@e”tltﬁ%fef’f
,_and 1g4 that have been identified in humans and
F§F§ﬁ€éﬁ*0 ﬁﬁ\ﬂm"sdb?nt&fé'b‘?dhé'awn%ﬁ%@tn@eoﬂmﬂb@y exhibits appreciable

affinity !'f%npgh%ﬁ%rlr}é}ﬁ%ngb leggélﬁ)e a?]%lp%‘étr1'eY£ b S }Ea?é]teé%lblt significant
crossredttivipndyThe( tesad “anti-RAGE antibody” as used herein refers to an antibody
that binds specifically to a RAGE. The antibody may exhibit no crossreactivity (e.g.,
does not crossreact with non-RAGE peptides or with remote epitopes on RAGE.
"Appreciable" binding includes binding with an affinity of at least 10°, 107, 108, 10° M™,
or 10" M. Antibodies with affinities greater than 10" M™" or 10° M typically bind with
correspondingly greater specificity. Values intermediate of those set forth herein are
also intended to be within the scope of the present invention and antibodies of the
invention bind to RAGE with a range of affinities, for example, 10° to 10'® M, or 107 to
10" M7, or 10% to 10" M. An antibbody that "does not exhibit significant
crossreactivity" is one that will not appreciably bind to an entity other than its target

(e.g., a different epitope or a different molecule). For example, an antibody that
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I nterchangeably herein) refers to a protein having a

t wo- pol ypeptide chain structure consisting of a heavy
wW@eaw7a0974ght chai n, said chai ns bei ng stabili zZBG/USWN7/064568

exanpl e, by interchain peptide |linkers, which has the

ability to specifically bind antigen. The term

"domai n" refers to a globular region of a heavy or

specificliaiélghtt)inag3%R§Eﬁgﬁggif)$eﬁagﬂgﬁ @%@Eptdtgﬁ/ybp@f §|ga|f|cantly react
with ndrRRAGERRbtRINsPYr pé’&td?}S' Rh %ﬂt@@d\fw keetifia et Qrpartlcular epitope will,
intrachain disulfide bond. Domains are furthe

for exanapler net sigpifisantly eressreaeinwitaremaote epuepeemnethe $RIv6dorotein or

peptideg nﬁggﬁgé Z):tr?oﬁ@ 88}1 ?‘é qurrﬁﬁgﬁ‘b %@r@‘ ﬁé t(ﬁéhg }g”egpgﬂlztegemeans for

determurﬂ@gtsstmt birting Preferabipe spiegiiict binaiirig var deterramed taletording to
donmai ns of various class nenbers in the case of a

SCGtCh@%?‘”%JMﬁ'é @r@&feﬁqmpﬁﬁW?%@@'nGraSE@Y@peptl de "domai ns"
are often referred to |nterchangeabI$% inthe art as .
Aatuseddierein, g igreptaftrity” refsire e the shengtbmidhaminding of a single

antigerf SO Tg 5 4l B8 eiic lerifid, Al bR ehne cioseness

of sterébér@micafli Betwistsl antibsyrBomdining Cites ra@ antgen de@rmlnants on
domai ns. The "constant"” domai ns of an anti body

the sizehgf thararepeplcrtct datween clhenycaml tiﬁea@sierﬁé’é'@? @i’]&%ﬁrged and
hydropﬁ88ﬁtgﬁ8bp§ e%tfﬂﬁnm%%tﬁﬂ@?ﬁ%ﬂ%@ Cﬁegﬁ?r‘é;ﬁ Bip_r%%dthﬁrﬂﬂﬁ'ﬂ?étyss or by

the klnet!(aBII/a(DDREWonmethm d?neaBIMItDREa'tﬂynetthtrenémon the ephenomenon of

rredtomter@lgﬂ B t r}
surface qué’rr‘%” reseRafie p%agp@rao erp,ssu aceLp aeg@nowgves are
ex0|teo°ét a g‘teéalﬁﬁ% i'h%é aceeLic Htaté'o?f% fd SO3RY '?'éflé}:ftﬁé“ﬁom t‘te side of the

eavy C al n a e referred to I nterchangedb
surfaceasot rneamytac'nwuth samplearndr 8gRocaUses” meadtycttolmamnthe reflected light

ntensiagha SeefoHbMBRIANaN ) APBReP Y BadelsRBiN-of VIO PFHGh bBKing events
cause ¥Ranfés NRMeChAHEi0E iBBEX RROMeC BaHACE 0PN WiIflcld - are@detected as
part or Fg:grtlon of a heavy or light chaln or a part or

Changq&dﬂtthaﬁﬁ sign@bnst ant or vari abl e domai n, as defi ned
herein), as well as nore discrete parts or portions of
§hédiisﬁmiatbnm0n$mm1 Kd, aﬁdrthemaaqntiatiort cghstaah Kehesae yuantitative

measufdE b3y or B o B ert BB AT 2 BRE ™ Booy (o) are in
equmbnmuth Iaﬁt. éﬁ%ﬂh@@@iy @aﬁfwex [AG-ARWOAK] HIed rBScorRtants, ka and kd,

, ef i ned her ei
quantltate the rates of the individual reactlons

ka kd

Ab + Ag — Ab-Ag and Ab-Ag — Ab + Ag

At equilibrium, ka [Ab][Ag]=kd [Ag-Ab]. The dissociation constant, Kd, is given
by: Kd = kd/ka = [Ag][Ab] / [Ag-Ab]. Kd has units of concentration, most typically M,
mM, uM, nM, pM, etc. When comparing antibody affinities expressed as Kd, having
greater affinity for RAGE is indicated by a lower value. The association constant, Ka, is
given by: Ka = ka/kd = [Ag-ADb] / [Ag][Ab]. Ka has units of inverse concentration, most
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The term "conformation” refers to the tertiary

structure of a protein or polypeptide (e.g., an
wa@eaorhexdy? anti body chain, domain or region thECEU$H007/064568

For exanple, the phrase "light (or heavy) chain

conformation" refers to the tertiary structure of a

light (or heavy) chain variable regi on, and the phrase

sy B LOREY, 02 SUTbPT 1 BB SR vy gers o e

strengtBNéfl PedXntRfen-a BRI béhE@ef fornTRRM b Fe@rﬁ@lé“@om@fex@@ Anti-
anti body neans that the anti body exhi bits appreciable

RAGE antibedieg may bg ¢haractetized imirrmseal the Kgifooiheirapiading to a RAGE

proteing B Hifihd wifi % oRSheBidh Rohsfi iR Ble rapgs, of fram gyt (ower

Kd vahh@)rtel zﬁbduﬁf(apﬁeﬁ B{da/ralmgt I bipdghid bahtelkt, s teme Cabdwa |ksy1ntended to
exhi bit no crossreactivit

mean tb@ iadicalesesd Natuect @09t Kekiof oK1 RAle ipdhe range of fidm 0.8 to
192 Wth renote epitopes on RAGE. "Appreciable” binding
" includes binding with an affinity of at |east 106,

A8 B B8 e 008 1 gy cree

from abé¢lodavp CF)‘uléiﬁkﬁrﬁ wmm@oagipyo@ﬁ@@%@el@qecg f Belyinphodgtasesr B cells)
i nternmedi ate of those set forth herein are al so

which jisitharaegenepuse in $tHIGUREh@ndc gpEgen sReCifisitysellie term "polyclonal

anicod Y6044 98 01 P90 588 A PUERD B HL I o

of antiﬂxody-prodl&'mg @ell@l,@hlbh lare betel@@ertenu]sOikOtméifL struBture and epitope
.antibody that "does not exhibit si ant
Specifigho Ty fegoon e fe CUATON ANGEH. diphedeasl g Rplycional
' h t : i i
antlboché’s %ai@%l’rsf ﬁnt Fn 6dlmﬂ% ! %sc E:Fl[cgbeb Fégr%r%;(ogmnsglog ’rﬁéa)‘ﬁb%rﬁurlﬂed, as
descrltmdthd:reuiy t hat 19 400539500vispecifically binds to RAGE
wi || appreciably bind RAGE but will not significantly

Thadérmvi"bimdmgnpdAGR" pf ehedarmibody (pe fdntibesly ﬁkwnanﬂ't)inln@ddes one or

S |f| for a particuyla ope wll, for
more C‘ﬁgl %ﬁeﬁ@m?@énﬁf@ ér%@?gﬁ%gpf&tgﬁqné@iﬁ%ea%wqﬁ ng'aaﬁ‘e”ts of an
antlbo&aﬁtﬁa??’é@m @ta%llﬂ ‘96 SB&B%Q@/ bin® 8§ RHAGED! 1 gﬂﬁe@b&é}??ﬁ&m that the

rm ne accor to any art-recogniz means
bindingdeinetion of ag mhibbdyncadlhegpermreied ap fagnsmés of adulblengjtmgntibody.

mincing, Bt B rafens” hU s n B LRI ENBHNEES 3 Bl dhrymatec o
chem.caafdiéava@é of %t@&ﬁumﬁwdnbg|oﬁunﬁ§gtamcnﬁg thgyrhemdi mglefe Fab, Fab',

S|ng e antlgen conb I Nl ng site wwth an antlgenlc
F(ab').dealee, fichaiftb, Fat single 9h@@§,e$1lg|ed?h&lménbb%@ﬁ,e%g scFv, and single

domain antibodies (Muyldermans et al., 2001, 26:230-5), and an isolated

complementarity determining region (CDR). Fab fragment is a monovalent fragment
consisting of the VL, VH, CL and CH1 domains. F(ab’), fragment is a bivalent fragment
comprising two Fab fragments linked by a disulfide bridge at the hinge region. Fd
fragment consists of the VH and CH1 domains, and Fv fragment consists of the VL and
VH domains of a single arm of an antibody. A dAb fragment consists of a VH domain
(Ward et al., (1989) Nature 341:544-546). While the two domains of the Fv fragment,
VL and VH, are coded for by separate genes, they can be joined, using recombinant

methods, by a synthetic linker that enables them to be made as a single protein chain in
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of stereochem cal fit between anti body conbining sites

and antigen determ nants, on the size of the area of
wa@nivaet74bet ween them on the distribution of BPECED§A7/064568

and hydrophobi c groups, etc. Antibody affinity can be

measured by equilibriumdialysis or by the kinetic

BI ACCRE(t m nethod. The BI ACCRE(t m net hod reI ies on

which AR ASE T e pdtie 85 FiolBRr ZRIESLSE (i assiggle chain
Fv (sclav)n‘?Bufd &t bHUH988 nS@iéﬁé‘éQ42L423m26)5 @Ubﬁ@llﬁe%halr@@lﬁtlbodles are

cted from the side of the surface not in contact
also inigndeds taniice ene@rpessed Aty the riegucthinging roartien” of an antibody.

Other §eisc 6 3hdjh fain g fEBaleb e 35 Ghhafie§ "o ARE Bllgdiapassed.
Diabodédranges bivaldie bishediitd | argiboaisx imt whivh smfama Veydobmains are

whi ch are detected as changes in the SPR sig The
expresged 99 siNOhPelyReptGR Ch?d&; dhasingea biesdhal 'ﬁdﬁo ‘short to allow for

pawmg%’&%@ﬂtmgr 0 36?13%85 tﬁé‘té \ﬁ?% %fhu(}ﬁ? n%lb@é[h% domains to

equi | ree antig
pair w(kAlcbrrManentaeyqtddmdms Lﬂﬁa/mdtlhleranmlgeancarmtedm@yt\mramitigan binding

stes (450 bollger Aol nbfoF.cioe: bath Ped. ek VaA0 B4 case). An
antlbocﬁg oﬁ%b?&ﬂ?he Bnthetedd af¥o 'b'ebbéH%f 'éala[rwe rﬁﬁ']uﬂé‘édhesion

I ssoci ation constant, y:
molecukes forkubidk by coyvaght Ab]nqh (EO&@JGM]assBidlahas ojrthesardslfoody or antibody

congentration, nost etc.
portion Y e BhBs " e | BOBD DRotehet | b Rsmlteston GRS of such
immunbadhéod rhsletlieal ficidey uker o KEE dteptaiddinats@ Bdgién to make a
| ower val ue. The association constant, Ka, is given

tetramegryo SRRV =M auE :(Kﬂpmg/angy S-[ Mg) BRI (1@959alglumﬁrt Andfbodies and
Hyorid§RYE R IB7F 14 LAL T oy Phe 706130 2P RRRRY Haicethdra ¥oterminai

polyhistibigettagio neakelbivelent aharsotinyldtbe seFvengtbules (Kllﬁlyanov S. M, et
antigen-anti body bond after formati on of reversib

al. (19% b xlgamungl 31 HKEE1@9R ) bBiNdiRg ﬁ”@ﬁ”t%‘t%ﬁ&PBcQSeFﬁEeﬂﬁd F(ab’)
fragme'nps ShBe glfep‘g'?n h nnf %oteﬂghtr bdda @59 t&n@egﬁ@% ?CQ%l)leS, such

rotein, sociafion €
as papam thepangﬂgeétldnr mespﬂ:cﬂmuély( bbwtoldntilbddies. Moremmui antlbodles

antlbqu/S%Bﬁ{%}ég@\ég iue%u};oédrhetsrlgns rr(l:glgE:Sl)ég canhebe o{)talneé) using standard
recombinant DNA techniques, as described herein and as known in the art. Other than
"bispecific" or "bifunctional" antibodies, an antibody is understood to have each of its
binding sites identical. A "bispecific" or "bifunctional antibody" is an artificial hybrid
antibody having two different heavy/light chain pairs and two different binding sites. A
bispecific antibody can also include two antigen binding regions with an intervening
constant region. Bispecific antibodies can be produced by a variety of methods
including fusion of hybridomas or linking of Fab' fragments. See, e.g., Songsivilai et al.,
Clin. Exp. Immunol. 79:315-321, 1990.; Kostelny et al., 1992, J. Immunol. 148, 1547-
1553.

The term "backmutation" refers to a process in which some or all of the
somatically mutated amino acids of a human antibody are replaced with the
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mean the indicated Kd value 20% i.e., Kd of about 1
= Kd in the range of fromO0.8 to 1.2. As used herein,

W@ b®71ex7w1 " nonocl onal anti body” refers to an aP@T/B92997/064568
derived froma clonal popul ation of anti body-producing
cells (e.g., B lynphocytes or B cells) which is
hompbgeneous in structure and antigen specificity. The

correspé:mdter %E lgﬁ Ional ant (E;ron?I &%rpaqeflgééqsgé)??rglpr}ﬁqurgr?tliti)g&g/ gefquence The
heavy Bﬁ@Wg%‘t'dh@ﬁw @éq@éﬁdééoéﬂ’ tHY ﬁGH%'annt‘Pc%dySof’\fHeCmv@hﬁon are aligned
het erogeneous in their structure and épitope

separagghe cwith ciney genmlingi s¢ouensegninzéha V. catabgss.to identify the

sequer&%goﬁ)ltﬂnﬁ? ﬁ&%egglﬁoﬁ%@g% " e@iﬁf@r&ﬂ%ﬁi |Hat}‘|esr§9r?%gwiaﬁ%c9dy of the

|nvent|®’q1rarfel ecturesd des g tgmirrmﬁéetséquém thgr mdtatingli d@‘med nucleotide
portion" of an antibody (or "antibody portion"
p0$|t|0n$1c¢rlf@6§“%|$élcbrd%r@tcém%t@'@oﬁ@ﬁnﬁo'eeob eacg pENiRO ;Acid thus

|dent|f|§(ﬁa rerﬁé(?é%gafhpf)a gk }’ﬁloltnoé}iopd‘elc?: m@%%%eégoragt%%r indirect

role in bhtigers biretimg shdvanyt dmindg beidfondd redtef tnmmi’atlonn tofaffeot any desirable

nti.bo cnbe fragne tso
charachilic PGt RUmAni R0y BRI ROt BR bR 14, Srelduragn antibody;
as an @)Ya n?l%"%’@hf@“én%nﬁg?%ﬂﬂh&‘é%ﬁis anﬁﬂecﬁﬂ?%ﬁ@ts'efec‘ﬂ‘(/e mutagenesis
avage of° intact | mmuno ins. Binding
approabhafghmat dbei subjexctdoFtaagkrrﬁaathn F(I' ah‘n)rm:mzléaiﬂw nirdbeddbamino acids

subject, Jg- Pkt Talt 1855, sano e ootk BS MRg1diEe e difigrent from the
closestaéermlﬁﬁoéequé’rﬁ:ezﬁ& lRlentiédl todthel SoHESRMJRRBIRTEBERS int ¥ second

determ ning region (CDR). Fab fragnent is a nonoval ent .
germlirfer seftuamMceaRnsiestaingorevi ethaLthe\ﬁecoud gafanligpisequaaca & identical

and co,lg(w%g raéﬁ%%?@&&c}ﬁ(é b%;h\gmqa |'1 (?]cgﬁgﬂih GaE rnltlfﬁhnfgr ¥ Reast 10,

preferablyng2 dragiooacid§doh agheitescontiesbming atiieinvilestbnClBlackmuation
domai ns, and Fv fragnent consists of the VL and VH
may OGWfaﬁhsarUf Sjelels ﬁ’él &Oﬁ’ﬁ/opptﬁﬁ'ZQHPPb@d"}feraiP'ﬂAQaF'ﬂﬁgF?é'ﬁf‘ occurs

dlrectlf%b?b%dr}r 2&5@ l@@?%cﬂlv(av%& Iﬁ%@%{% 8§)pl;bh R)Vl\mdr‘éepreferably,

backmitaigmexxturs\dirextig bélfbreethe setettide noutaggnesipapataaapenes,
they can be joined, using reconbi nant nethods, by a

mtagthehtisodieskelsd hlﬂtqvﬁﬂaéé eimrhiesgldloullre, nade tasicaly tetrameric
egcosyIat%%I Sro‘t)erlgé Gé:lorr]n;§:ohe‘,%ldno1cI tW02|Ight (L) chains of approximately 25 kDa each
and two heavy (H) chains of approximately 50 kDa each. Two types of light chain,
termed lambda and kappa, are found in antibodies. Depending on the amino acid
sequence of the constant domain of heavy chains, immunoglobulins can be assigned to
five major classes: A, D, E, G, and M, and several of these may be further divided into
subclasses (isotypes), e.g., IgG1, IgG2, 1IgG3, 1gG4, IgA1, and IgA2. Each light chain is
composed of an N terminal variable (V) domain (VL) and a constant (C) domain (CL).
Each heavy chain is composed of an N terminal V domain (VH), three or four C
domains (CHs), and a hinge region. The CH domain most proximal to VH is designated
as CH1. The VH and VL domains consist of four regions of relatively conserved

sequences called framework regions (FR1, FR2, FR3, and FR4), which form a scaffold
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400539500v1iwhi ch the VL and VH regions pair to form
nmonoval ent nol ecul es (known as single chain Fv (scFv)

W@ Biordosss7 al ., 1988, Science 242:423-426). SucPCHUSZIDE064568
chain anti bodies are also intended to be enconpassed
within the term"binding portion" of an anti body.

QG her fornms of single chain antibodies, such as

for thres F890RS o Spdn AR e s (PR HIReRtURY Heierwpining regions,
CDRs)dofd CHRY Boal #DSeBf He restdUtd! RsPBhYiBRPIor épeefidiifteractions of
but using a linker that is too short to allow for

the aniibedy mathbthenastigeme tliiRsderaireferred thess@RR1cHaPR2, and CDR3.

Accordmelﬁéﬁ ?6@#@%@5%&%@?1%%@} g?%at Irﬁv\de %}\'Decooﬁ) ge ‘Pt I-alﬁyand H3,

while GDRMioMgtitiehes ohsthe |ighg chairoare @érre@tto s 1.1 1L92%no°LQC CDR3 is
Nat|. Acad. Sci. USA 90:6444-6448). An anti

the grentash aQUser f APlesidak sivessito WD ke Rntoogy- tancf{lag giite. HS, for
example”%ﬂot?éjﬁgséh%ﬂ S0L66 Yo (ﬁgs 9@%§§Y§lﬂ§éﬂar tHan | 26 C?mlno acids.

n-coval ent "associ ation o or an
The syt strueutéds oamrei threswtimeotional mnooflgurras;lons cpfentﬁed@rst classes of

ﬁns of s i nmunpadhesion nol ecul i ncl.ud se
mmUNGIOPHIIS AR BRI BODE 3 bar oha BV el he Byisatgsucture, see
Antlboﬁég v ANDASSHH é)ﬁ%(l\ﬁérﬁl@y@%‘l’d’ Sp?rng'\'ﬂ-lartgﬁr I?é&orét%??%dé"%ﬁow et al.,

Ant i bodi es omas 6:93-101 use of
1988. s of alsllnrestfnejad will resograize pleait ¢atd swiolirat slrwcﬂum rea@)., a CH, VH,

oL, VIPROR! kI A8,k a&\?r%‘ﬁp%shkggﬁ’v ég,‘fﬁ%n g g &@be he VH, VL,
or CDR BUbaEIt that blids Aheldiien, Béndhé‘%lrfdﬁ@ﬁﬁgh%rﬁt@m eags the portion

Fab and F(ab')2 fragnents, can be prepared from whol e
of theafH badiuesgt @&atn@lrtsiﬁmi@nandm actinaies.q e, @rmCECa@ceptor and/or
compl in or pepsin digestion, respectively, of whole

I'bodi es. Moreover, anti bodi es, antibody portions

mrunoadhesi on ul.es can btalned uUsi .
SO TR TR b2 8RR M BB Bhes cncocing
variabl@efedibhATBhcBSa Kipety 16T 5Bmaditt evéhBer TH@somatic events include
bi speci fic" or "bifunctional" antibodies, an antibody

recombigatiofn €Xf svariable ogens esaegmrentsf with sdwerﬁiﬁyn@)suar@s joining (J) gene

seomefs i haRs - domteRE T tegfon g B RSkl s e BPlg end joining
gene segaments itghhakéal Bomplats \ANdeyion. dﬂ"héerreebtndmmdinngrocess itself is
sites. A bis otgem fic antibody can also include t

imprecisgy r@%ﬁm Wthedoser @ﬁ@'t'ﬁﬂlqﬂ aﬁHnPrﬂCMﬁhﬁ@/(@%H%@ns These
mechal 8818t PR ATICELE PR A5G pGECHR PR RGN cfposure. Ater
antigeric ngtimglation Fabt exprgseed saniferly gepes BorBrells | andeo somatic
mutatioanl.' ‘Based on the estimated number of germline gene segments, the random
recombination of these segments, and random VH-VL pairing, up to 1.6 x 107 different
antibodies could be produced (Fundamental Immunology, 3rd ed. (1993), ed. Paul,
Raven Press, New York, NY). When other processes that contribute to antibody
diversity (such as somatic mutation) are taken into account, it is thought that upwards of
1x1010 different antibodies could be generated (Immunoglobulin Genes, 2nd ed.
(1995), eds. Jonio et al., Academic Press, San Diego, CA). Because of the many

processes involved in generating antibody diversity, it is unlikely that independently
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Ain. Exp. I'munol. 79:315-321 , 1990.; Kostelny et
al ., 1992, J. Imunol. 148, 1547- 1553. The term

WO bmckoaTsat i on” refers to a process in which sSREEUS007/064568
all of the somatically nutated am no acids of a human
anti body are replaced with the 22
400539500vlcorrespondi ng gerni ne residues froma

derivecr(l)*gq?ncg) m g@mne apho#p%od Ty n%ﬁt §%%q?§pht§?&%(h21ave identical
amino héMeyelgueAcés.e al i gned separ at eI y wth the gernine
sequences in the VBASE dat abase to identify the

?ﬁ@“?&?ﬁs"meg?gggg @?@?ﬁ&fdé“o@' %Nmeﬁllrﬁgﬁ CHERHY '|Hcludes any

e hunman ant e Invention are Teturned t
polypeptide that idrnmeea sigtardoc bigher ordertdomepleef suvhdasadtiret, |tdtramer, etc.)
Siti

i AL LA, Bl AR el A i,
|dent|0513<ﬁh'l@r'tzﬁ‘fg' PoypESHed, kﬁ“f‘er’eBX%Mﬁ@UﬁﬂnéMbltﬁ‘n&%r e&h I§’G Fc element

i ndi rect roleln antl |n|ng and any am no acid
is an exavple effa dimerining domaurotfm’cfc@ms tarfprradinepullimers. Optionally, the

aimerizi PAERPIRE lbsBrelet it e CHleRs rﬁfyd'ﬁ%@% EalmaPices. thereby

formingeeterdiultnd@NCcThE Jum lkOchel ﬂﬁpelddotnafrﬁ é6triyy atdimer W|th the Fos
sel ective mutagenesis approach will not be subject

to

leucinezpREAAQNABN aNTds FRaiefare @anter@rplaed @ @mesiFngodPaisthat tends to
ack m a posi t S :

form ?%{%Jﬁ(gﬁpltlhgergdlf ren'?%r mﬁﬁ'ﬁclrﬂg s?brg%r%?i nBe(ﬂﬂ hetero- and

homonagiimersce but identical to the corresponding amno acid
in a second gernline sequence can remain, provided

Thattetme"mpsandnyiebay ﬂ%lmﬁﬁﬁ@odléslm vatiaBledand constant
colinear to the sequence of the human anti body of the

regions AQEASPAIING o é\umaéhgermlme m@ﬂ@ogl@byhnzeanern@ﬁ%ais @escribed by

Kabat %Q%IE%Q? %gﬂ)%ﬁaé}falt {;‘I gw%bgs lof pgc?’t@@tﬁ't&gmdnunologlcal Interest,

Fifth Egip‘bhnUz&t DepfaartnmeaL of Bilebuh dnmicNuntaatSenwmschH Huhslezatlbry No. 91-
ore or after the selective mutagenesis roa _
3242). Nﬁ%@ yrafR rHiopdigs,e HRvEFHOBIPE é”@P?%&’ﬁ‘gob@f'g rgsidues not
t
encod%f'gy PEhRA H¥enIAY Mﬁﬂﬁég)léfﬂl‘?rprs@g?%ﬁc%éfgﬁbgr Fﬁﬂéﬂl&%dfn%duced by

known™as | mrmuno I ns, tetramehc
randong by sibagpatiéd nutageness cowitrosedoyosornatic rriLgaﬂior( I0) vietgiforsexample

in the @@Rg%dgx' Qr%g'f el Ié ég)%Tﬁgﬂut%%%t pﬁg@waf%gﬁﬂﬂké‘é using the
"selectivBahliagenesis approach" described herein. The human antibody can have at
least one position replaced with an amino acid residue, e.g., an activity enhancing
amino acid residue, which is not encoded by the human germline immunoglobulin
sequence. The human antibody can have up to twenty positions replaced with amino
acid residues that are not part of the human germline immunoglobulin sequence.
Further, up to ten, up to five, up to three or up to two positions are replaced. These
replacements may fall within the CDR regions as described in detail below. However,
the term "human antibody", as used herein, is not intended to include antibodies in
which CDR sequences derived from the germline of another mammalian species, such

as a mouse, have been grafted onto human framework sequences.
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termed | anbda and kappa, are found in antibodi es.

Dependi ng on the am no acid sequence of the constant
waelawaien7ef heavy chai ns, imunogl obul i ns can bBCT/US2007/064568
assigned to five mpjor classes: AL D, EE G and M and

several of these may be further divided into
subcl asses (isotypes), e.g., 1gd , 1g&, 19g&3, |gHA,

18P Vea e e ieEOk, el BOREDArUyes that are
preparé@nBkptebSéd, creatdl Beayolatedaby récorhBMRAS ShdHs, 8sﬂJcN as antlbodles
termnal V domain (VH), three or four C donuains

eXpresge@ uaingi s iReonelynaimi. eXEes PN yeaer iransiIctst ke ﬁd108§ @eN/kdescrlbed

further i PEEHSH 2, “BeiBR) ShiipadiBE ¥0fa @é@;%hiﬁﬁé@%g&%ﬁi' Bbmbinatoria

human@itib@dﬂbﬁd@@é&r%l forpeft MSectidrRAl, elAy), andbddiés isolated from
orm a scaffol d 23 400539500v1for three regi ons

an anitl @ ghep ERY ) (6aed(a30851c 06 AU DB Regobuin Genes (see e,
Taylor,dﬁt By M| gr h Nigel. g‘gﬁi@f Reln® 0%7 89@€§)abp BBd%E prepared,

e resi pon3| or specific In erac i ons
expresséa, emaltétbd)y moliated g amy ioffear. NnE2Rs thae |m\ﬂflms edlld:lngam‘ human

n t e
immungHOBHIN §8Rs SeRNEnFea e ot I NASe dlenSon SSUGlp recargpiRgnt human
antibodiéd | RafdRvERASE! ta‘hgim&)n%'fhﬁth%glbﬁﬁt d%'ﬁ%di‘ %?n rﬁﬁﬁ{ahecbermllne

toas L 1, L2, and L3. CDR3 | t he

great est source of
immunaglobolin seqdenesss{$ge Wabat,nEt Ae etnali b&@ﬂ)bSemum@%l afeProteins of

immunpRiiat JuERTE ity ERfeRah S ¢ Danpiiment pheiMhid Elufpan services,
NIH PUlicHEbm NS 9940924:!9r eﬁo%tfém%u@nalecémaﬁnawrrﬁinhménﬂﬂ‘)od.es may be
di fferent classes of imunoglobulins are well known in

subjectefe tarin. vitier rautegenesis ofor: ehemtarbaymet rttansgesic dere human Ig

sequerﬁ;é%i $ gg%ﬁs{m \Ala&ggrﬁrgﬂf‘, %ﬁg%&é)’ qr%gw%sgﬁ idﬁ?in?@cﬁ) E?gyences of

the VHtehﬁi VLtreglohb dfelt?@mo?ﬁblhbﬁt atisdisgbtenséquncestibate while derived
VL, CDR FR structure, compr i ses

from a%tﬂe{?ée(f' rtadﬁvéﬂ@% 9%”@”9 YHeansh ML §ﬁqwnqer$e ey Nt naggrally exist
within $& éntlrirtgﬁy B'eﬂﬂﬁné Oretpgﬁﬁﬁ‘gt IS, ! tcﬁgl%@]-l embodiments,

bnlngfr ortlono
however sutht redmmblbamjantlbo@asl/meyam |tb|et esulteofg seleativé-anutagenesis
an [ or corIEI ement. Antibody diversity is

approagﬁ E’@GLW YR8 YPWBf nul tiple gernline genes encoding

variable regions and a variety of somatic events. The
Aprmisqlatesh, aRtkOdYS cnglyges an antibody that is substantially free of other

antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds RAGE is substantially free of antibodies that specifically bind RAGE
other than hRAGE). An isolated antibody that specifically binds RAGE may bind RAGE
molecules from other species. Moreover, an isolated antibody may be substantially free

of other cellular material and/or chemicals.

A "neutralizing antibody" (or an "antibody that neutralized RAGE activity")
includes an antibody whose binding to hRAGE results in modulation of the biological
activity of hRAGE. This modulation of the biological activity of hRAGE can be assessed
by measuring one or more indicators of hRAGE biological activity, such as inhibition of

receptor binding in a human RAGE receptor binding assay (see, e.g., Examples 6 and
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reconbi nati on of variable gene segnents with diversity

(D) and joining (J) gene segnents to make a conplete
wOR0ref7eON, and the reconbi nati on of vari abl e BEIHUS2007/064568

j 0i ni ng gene segnents to nmake a conpl ete VL region.

The reconbi nati on process itself is inprecise,

resulting in the loss or addition of am no acids at

the. V(D) J | ' . Thes chani s of diversit
7). Tnistonicaorers b s Bk e B Brdebr B GSSRESGLRY ohe or more of
severaf¥RAHFELIN Nirbedr iANVA 885 SysSkhdWh & R art (38e L& RY. eERAHAples 6 and
anti body genes in B-cells undergo somatic nutation.

7). Based on the estimated nunber of gernline gene
segnents, the random reconbi nati on of these segnents,
diadmeaizeédin el giainonAgmam (eg.l. erwing)7adiibddesnare chimeric

arubociB B o5 afS i BAGIEIREGRARI BTEY' R PR inogopuin.
For th¥heibset &, HUPERSES AMbodicdtdrbbHLAN0 idPidrRIdbulins (recipient
diversity (such as somatic nutation) are taken into

antibodyg dowhich rasidusst fienghhypéryariapigaegionodf the recip@nt are replaced by

resicud forf & bR ABELRRIST Y1 & B 17385 88Eigs dooney ryibgpy) such as
mouseglrat, rAbBiedr pofigaan Sanald eegoingCe dBsieed speefficityeaffinity, and

_rmné1 processes involved in generating anti bOdElb .

capacityj visr s9mg instences,uniRieeidyies reftthe huespem dremunggimbulin are replaced
b00v1dey i - na j I € ' h

oy corARRMRD IS, AR oA PO, Syt BgfBFies may

comprise gesidoes thafregre treat HolUrd irethal regigdentyareiitodgtedr inrthe donor antibody.

"d hzj d in" includ | i, d h
These goA oS ATH) 'GAP (BrBRPETe SRR SO e 7 GeNeral, the
humanEz%gr hfdodye it ):or‘?‘ﬂp?i@eaé‘%fbﬁ"ftiaﬂgléﬂpépta't G, t%ﬁ%yﬂi kypically two,

i meri1"zi ng polypeptide assocliates wt
variablé ddamaded, o nenicki aly pol sybspantady, atlhef ebg hypeivagable regions

ho timers. An 19gG Fc el enent i.s an, exanpl f.a
corresiTE 1476 oA AEE FERUECEB R R AL ALI HERGLBIY al of the
FR regidHs aitdiHose dfhe hdhi@Rr infrh D8odebYIRe BEHGEN S STafe Blmanelihantibody

ot her different dinerizing polypeptides, thereby

optiondllyr abagvilesasnpiiad af heast.a pediyuaf keuisimeneglppelin ¢onalent region

(7o) et oF el oliisalfiurgB ontlv E5r SRR RBIE PhgBfes ot .

Naturet321d522-626 q1 986 tRaecmbbh e as, Naturerd3:323-320H1 088)r@ind Presta,
form 25 both hetero- and hononul ti ners.
Curr. Op. Struct. Biol. 2:593-596 (1992).

The term "activity" includes activities such as the binding specificity/affinity of an
antibody for an antigen, for example, an anti-hRAGE antibody that binds to RAGE
and/or the neutralizing potency of an antibody, for example, an anti-nRAGE antibody
whose binding to hRAGE inhibits the biological activity of RAGE, e.g., inhibition of
receptor binding in a human RAGE receptor binding assay.

An "expression construct" is any recombinant nucleic acid that includes an
expressible nucleic acid and regulatory elements sufficient to mediate expression of the
expressible nucleic acid protein or polypeptide in a suitable host cell.
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The term "human anti body" includes anti bodi es havi ng
vari abl e and constant regi ons correspondi ng to human
wQ@200m1097¢7 i rmunogl obul i N sequences as descri beRCTHYS2007/064568

Kabat et al. (See Kabat, et al. ( 1991 ) Sequences of

proteins of |nmmunological Interest, Fifth Edition,

U S. Departnent of Health and Human Services, NI H

IlcatJ,on No. 91- 3242 ant i bodi es

?ﬁé firiURY AraEin rﬁ)"HHe%% PFPL{?'é‘s el et ?”Qﬁ%%eaé‘d refer to
a proteh héﬂaﬁolgﬁép‘ﬂd@eth'amﬁggbﬁbtﬂmlﬁos%’@%@éuérﬁ:eg having portions

mut ati ons” 1 ntroduced by random or site-specific
correspanditge te Sninp racidl tseguencesy froamdvp cominose irsateins. vilng) sequences

from tw[%{)%ﬁ?é%%? (gt%{%e&ggb e Irb%t épg eyaggrleﬁ{ts)%ﬁe p-FBFelns Fusion

proteinssehBCctalve MEVagkmiaag S réfonach’ ardﬁ?@cracmﬁ thetiveien. tAé@eportions
human anti body can have at | east one position repl aced
correspnding o dhPee Qafcih@ Pedieidge, Seich. fusign Reqteinst (hay be prepared by

recomtﬁﬁmnﬁﬁéfﬁo@én \?r/ﬂe?é?h dth[aeébﬁ{ég%omrg 'hdd;elé‘oécﬁ gh@) ifd4 through

€ human I'ne i nmuno sequence.
treatmenntt whtbdyudaasdsﬁa\amdu figased \wmit mqmqsortatmsntoe[ah aexmfem;lbh vector.
am no_acid resi dues that e not  pa f the human
Preparguom el HesioMARIEGISoB A5 TF e bh derestSat, by feese aving qreliary skl in
the artup to five, up to three or up to two positions are
replaced. These replacements may fall within the CDR

ﬁ'ﬁg't&r}ﬁ "ﬁﬁclgﬁ:sé&gbggfewtcgﬁbgfegclké‘a |8¥\é sb@%%eﬁe?ir}{?@ﬁagaleic acid

M, I's no
(DNA),t and helhede ajnrobmteemblonumlenccbc@quueﬁ'mesteim ishedld also be

undersigod G ie B N b cHRNARg  SeOBRTE fiiner KA RPN Made from

T r n
nucleoﬁ(‘f‘él Eodg‘ﬂ‘E |%®u§ S%ﬁﬂﬁgﬁl%aﬁlt %d.éi@%’ n%rﬂ:rﬁéelﬂ rg%gt;“%% single

(senseex@néiserst) andedndile-stranded aobehuolieotidesnbi nant neans,
such as anti bodi es expressed using a reconbi nant
ERpressi tpercect @entical sbreperdenntderaityfosdferseltd sequence identity

described further in Section |1 nt| bodi es
betweghs ByQ @AEYNP (i SEPLEBRST Rérﬁetwé%ﬂﬂWﬁa"t"&m%%ﬁ' & §faAneNces. Percent

|dent|tygg{a|g He'térﬁ[)@%(?’ etéﬂ@éﬁlf)bﬁﬁ@ ai otshf%h iMe g’@r?té(egﬁgh%:é éthat may be

, ant I sol ate m an ani mal
alignedniou eirpodest Of eompamszgenExprfassldmuama paroemtage aiudémity refers to a

functiog\eal?gée %@gneoe%%égg-raéélé%%giné;acﬁﬁ prgtgaalgg %gié%%f) &)’glfi%ln’s shared by
the corﬁﬁ@ﬂe@%en@é@a%%% a'I@ﬁﬂn@h?ng%Ytrﬁfﬁé’ afbRR proGRaAss fdtbe used,
i nvol ves splicing hufran
including FASTA, BLAST, or ENTREZ FASTA and BLAST are available as a part of
the GCG sequence analysis package (University of Wisconsin, Madison, Wis.), and can
be used with, e.g. default settings. ENTREZ is available through the National Center for
Biotechnology Information, National Library of Medicine, National Institutes of Health,
Bethesda, Md. The percent identity of two sequences may be determined by the GCG
program with a gap weight of 1, e.g. each amino acid gap is weighted as if it were a

single amino acid or nucleotide mismatch between the two sequences.
Other techniques for alignment are described in Methods in Enzymology, vol.

266: Computer Methods for Macromolecular Sequence Analysis (1996), ed. Doolittle,
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I mmunogl obul i n gene sequences to ot her DNA sequences.
Such reconbi nant human anti bodi es have vari abl e and

W@ 209311607187 r egi ons derived from human germn i ne PCT/US2007/064568
i mmunogl obul i n sequences (See Kabat, E. A, et al. (
1991 ) Sequences of Proteins of |nmunol ogical
Interest, Fifth Edition, U S. Departnent of Health and

Hungn SerV| ces cat,ion No 1-32 , . .
Acaderyc BiRssS, i dﬂéﬁl&ﬁb?fﬁﬁﬂ&comnﬁrﬁcsrﬁ-i%dﬁaeﬁég%ga“forma USA.
PreferatR] &£ bBghrhent ﬁro‘g'rérhothﬁvbé@ﬁlltﬁgbﬁs (Pthe WBGIerie BNitTREd to align

transgenic for human |g sequences is used, in vivo

the segugnassc FFﬂt%a@@WésW@)erm&m ishoset type 20 algordIny tb@bgeﬁm&s gaps in

seaverfie, SN EES SER U BRI IRL Wit v TAETR I ol A6, e oaP

programuEing gre Miedttevam and \Munselqmgamnt mweftht)dtcamaberminkefd to align
exi st within the human anti body nmine repertoire in
Sequengkeyo. AP rﬁ'@é’?@twens%ﬁfﬁhoﬁt'i?é@mé USﬂ%&W@@R CH gefiware, which runs on a

MASPAIQ L Rant Vs éPId bac{gr‘?nu\z\)%?ewgﬂggghﬁ ?(i%ﬁ&lev?equences

nesi’s approac tion of
50nd mmlsa/te@d parﬂllebcud)yﬁputenl uihkés appreadh liragsoviesathel ability to pick up
tantially free, of other @n |bod| es, havi n
t

distanty! Tolafbeh [MapNeTCATE S pBRaaialn; 1S AL o ST ags dndt nucleotide
sequerﬂfétérl?&%y NUéIbléQ&B'érLc%abHyarﬁl'n?déc &gﬁgéﬁcé&@% Pt L}!}&;ld ¥ search

ree of antibodies that specifica I nd RAGE ot
both pr‘otmn’n IRACA databases.at ed anti body that specifically
bi nds RAGE may bi nd RAGE nol ecul es from ot her speci es.
The ¢oves |palypeiokatad "priteihbdye osed heershbageally hlkergin.
free of other cellular material and/or chemicals. A

ANERAGE | grobdn agt & b%)éep(di’ffoamd\ﬂalﬂdeblodﬂ'yddm@h End Products
neutral i zed RAGE activit tl ncl udes an anti body who
EﬂA@g iPfo

known [} e Ag- RenieagHative gipLArgtsedfordh in higurés 1A- 1C RAGE
protelng ||9+I8§é 3 ub?&tRNG{Ey(S%CE@%d e-l%b erqgﬁjé%@&’eg&g;ﬁAé%G(esRAGE).

acti vi can pe asse
EndogmwseasrgtomeR@GEmr@ RAGEcsyilioe svapfanh BAgEESs bieldlasgd aaltside of the

ctivity, such as .inhibition of recept i ndi in a
cells, Wngrgnt pé@p@ é%tt?ipg r{é&’ P a@ &eutr@%lng @gn%tgys See
e.qg., lﬁ) ﬁ% ?powo%& 2;5“?58’7 -bBgs catigy&saf agmlon has been

I"ol ogi cal "activity can be assessed by one or nore
observeévleeialeesmt andwand plasnva tesRAGEI andi sevexak apsgonents |mi metabolic
syndrome (B?\/I |r$s ‘Fn ressgnceEéﬁnRypertrlglycerlde)m|a and IGT). Plasma esRAGE
levels have also been inversely associated with carotid and femoral atherosclerosis
(quantitated by ultrasound) in subjects with or without diabetes. Moreover, plasma
esRAGE levels are significantly lower in nondiabetic patients with angiographically

proved coronary artery disease than age-matched healthy control.

A "Receptor for Advanced Glycation End Products Ligand Binding Element" or
"RAGE-LBE" (also referred to herein as “RAGE-Fc” and “RAGE-strep”) includes any
extracellular portion of a transmembrane RAGE polypeptide and fragments thereof that
retain the ability to bind a RAGE ligand. This term also encompasses polypeptides
having at least 85% identity, preferably at least 90% identity or more preferably at least
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"Humani zed" fornms of non-human (e.g., nurine)

anti bodies are chineric antibodies that contain
worRmirned74sequence derived from non- human PCT/US2007/064568

i mmunogl obul i n. For the nost part, humanized

ant i bodi es are human i rmmunogl obul i ns (reci pi ent

anti body) in which residues froma hypervariable

o5 ek SRR AARGE STBITRS B SRR ESRE g P Bt Rt

which 2RAGR Y AN B RASE BRSS! blhat fabb' t or nonhuman
pri mate having the desired specificity, affinity, and

?\aﬁ@éde&))(or ﬂor %cé@%l?&&@ EﬁB PRUICHER; é‘faflngd 'P%rﬂ?u%FHBr "RAGE-

I mrunogl obul in are repfa y correspon non- human
BP" incledésiapy substanker(ew. epolypeptide exinalh mdbeclilescaraghydrate structure,

e TG LT L ek b el LANEE g
receptcﬁfrpﬁ)lﬂ?éﬁldboslfcwés'"'%rg I RhGE op RNGRgBEDer f or mance. I'n

general, the humanized antibody will ‘conprise

f Ak :
SRR et cBlRACE SRR ety cisorcer

in whidhhen fafieetadacelbbl dissegicxhibitscan éxpeask 0o ctektmeofn the expression

andior Gty AL OFRA G a1 PE etssBAGE loRtsmn HAGRHEG SR sitaders also
mclude%r%ﬁ%?der-rth@t @ff@é‘ﬂabﬁad(l%mb@é’@y nAgrel éy?ﬁﬂ)tbyn ﬁ{aipbé\"elll}mnated or

nprise at least a portion of an 1 nmminogl obul i'n

amelloraie@)t e dengease (FRAGH yynatian! (ndluring ofor #xaopey administration of
| : J I,
an agel T BRI RAGERACE BbIRr sl oA ot Vol - Nt ure

323-3 t t. .
W Gpras 86 RAGH (€598 he AT RolADLEY STy able: dpipaisss shown
in FIG.25bf N'ebgéls e"ELé‘FhCﬁ@nlh&%nG' SPression o RAGE! ¥/cafl fsuffab¥ r@éeptor for
an anti for an antigen, for exanple, an anti-hRA
advancgat gky@dgzyltah@m drich@soductRatEpmteinsy J.hBioheGheal.i 26h@4998 15004

(1992),pﬁ1qe%§ﬁ£¢%&3 rglchd Igyhiar CE{;( exané)q{ﬁ‘?e&ap)gaeﬁ enceG"I:'he V-domain

includeli aMmaw Qélbsa‘f:‘émvp)és(tlcﬂf 1ROGBositold- 1,200 88ishowinoim 8EQ ID NO:1 and
recept or b| nding in a human RAGE receptor binding

SEQ IRRBKXP. An "expression construct” is any reconbi nant
nucleic acid that includes an expressible nucleic acid
ahe husean abdlyokRAeGHN s 1406 base @airstandenicages a mature protein of

s EFSEER Ae% SRR SR <3¢ Pt o

The term "recombinant nucleic acid" includes any nucleic acid comprising at least
two sequences that are not present together in nature. A recombinant nucleic acid may
be generated in vitro, for example by using the methods of molecular biology, or in vivo,
for example by insertion of a nucleic acid at a novel chromosomal location by

homologous or non-homologous recombination.

The term "treating" with regard to a subject, refers to improving at least one
symptom of the subject's disease or disorder. Treating can be curing the disease or

condition or improving it.
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400539500v1The ternms "fusion protein” and "chineric

protein" are interchangeable and refer to a protein or
weoalogpepsi de that has an ami no aci d sequence hewi/Hg§R007/064568

portions corresponding to am no acid sequences from

two or nore proteins. The sequences fromtwo or nore

proteins may be full or partial (i.e., fragments) of

e protein ,,FU|on r ot ei 0 _have linkin .
THE, 818" Siétion otesl il a@&qﬁﬂe 18Rt Gapadls' 8 transporting
anotheﬁﬁbél@ﬁpé’éld't@‘i)vﬁl& fthaseetn ﬁrh@dpr@hé't}%e ofkedtof lésérpéplsome ie.,
proteins may be prepared by reconbi nant net hods,

a nucleih ecisi eepatde ob exeep Shuimesaal rsiplicaitands Aapther dype@f vector is an

ntegrafifh SHARr Y3 TiBlortl 8 BEGHERAT S e dABRE IRl gt g ot celt

Vectoré WSO be ot %Iut‘@wdrﬁoweépaida]mgmmf piteyrativy, diee propertles of a
havi n% ordinary skill in the art. The term "nuclelc
vector gEyEi %q@pegncy@g 961 thewelleler icgatexs (ice, aaector may be autonomously

eoicalROH SRR o2 ] AP G BUSRONREER o) Vectrs

capablelrmfedsectmg thoe |expresi;aaon a8 equessiblenhacleanakmgstofwhich they are
from nucl eoti de angl ogs, and,

operatlgglygﬁkﬁ@' 5 f %fefrédttg%eé HIDSS REREESSOMPETERSer i bed,

single (sense or antisense) and doubl e-stranded
p§p9ﬁU§@|é/o*t’nrﬁké§0reﬁﬁBVQ defars pe theptefergatial kiadinggef compounds [an

antiboc{y@p{) ;aewp%glcgg?gdéglgﬁgsﬁ%&eﬁcbogrﬁt%\ﬂeu%{‘%f\tlbgé% r?tEVE{CtPseWeQ specific
peptidessegmesmoes. Percent identity can be determ ned by

comparing a position in each sequence that may be

Thé phestd Wifdetvd asrun®f as Q5@ heEHN mdafiy B35 hAdUAS 0Rone or more
percentage of identity refers to a function of the

agent, Rigiedal, of coapasitionl CoMRITINGENEPrFRofeuRIRNItE Odéheipregent invention
that is %%bflvé’?cﬁ' r%?i'h@ bgoﬁgeddé\s%eaéﬁéjctﬁﬁwgﬁﬁﬁal Vﬁ”lé 98§ognlzed that

hms an F ogr ans

when amdgedt mbéﬁ\@TﬂsetBLt@&E;hlwe ENﬁBI:'a?bedEASéﬁ\ec&nmdBEéﬁ'ﬁl @ose which
able_as a e CGCG, se uence anal ysi s

Comp”g%%:@g@e Qf[%it'\v/%r Pynbf“ﬂ}pé’@%sqerp eNGG ¥h @ VAugber gf, gonditions
mcludni@ﬁnlefjﬁ%ﬁ'l%% ‘Q‘bhaﬁloﬁ -H&in ’\g%ﬁfé ﬁ@%&bé}‘ﬂ? Orf BNJ Bfe2aké, the size and

Iet rou t he tion Cent
health Bf thteepéiiayitotine rlomrlte)oﬁndrrmmstraMn aial A skiled ynem‘ical practitioner can

readilyﬁgeir%igﬁgm’\%%%:a{%gﬁei y%taSi‘g%tu Iﬁlgz&\‘lée”nﬂVBet In tlswe rhedlcal arts.
3h Pries e AR G Wb BT ARy it S RTed Tefedpaelér to those

compounds, materials, compositions, and/or dosage forms which are, within the scope
of sound medical judgment, suitable for use in contact with the tissues of human beings
and animals without excessive toxicity, irritation, allergic response, or other problem or

complication, commensurate with a reasonable benefit/risk ratio.

The phrase "pharmaceutically acceptable carrier" as used herein means a
pharmaceutically acceptable material, composition or vehicle, such as a liquid or solid
filler, diluent, excipient, solvent or encapsulating material, involved in carrying or
transporting the subject agents from one organ, or portion of the body, to another organ,
or portion of the body. Each carrier must be "acceptable" in the sense of being
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single am no acid or nucl eotide m smatch between the

two sequences. Ot her techniques for alignnent are
waele®enoded i n Met hods in Enzynol ogy, vol. 266:PCOIRRIDE64568

Met hods for Macronol ecul ar Sequence Analysis ( 1996),

ed. Doolittle, 28 400539500v1Academ c Press, Inc., a

di vision of Harcourt Brace & Co., San Diego,

Lif ' USA. Pref t
compeffeu 85 T pu o AL B e BT B SRR P et
which gt4eR&ELas pﬂé‘?m@&b&t"ba‘%@dd&fbblé d@lﬁtﬁ‘erts)’ﬁélugé ﬁ)gélﬁgérgﬁbuch as

that permts gaps in séquence alignments.

lactosepmglucogeoind sucrosey §2)istaches199qh asAasn, stan@‘é mppotato starch; (3)

ceIIqu%O%Logﬂ%;%'n gt&% | :ﬂ;ﬁ éfgggﬁuﬂg%a &(Sfe Is é@él &n’&ﬁ%r%te ethyl cellulose

and céll|uld§e11@t:eta$ese@)f pbwslcred eggadanth; MBSRGEItS ¢6) wam g) talc; (8)
whi ch runs on a MASPAR conputer. MPSRCH uses a

eXCIpiepiR, SUFANARICEEP? tovtter @ngc%FQP@ga%W@é%B(%rp'@ @ugauaﬁep9anut oil,

cottons%%ﬁaé,é%'au %VE??%EIEEFFJI% '2{6@{682@?%@6'%% SIBQSeéW'oh, (90) glycols,

such &mropydbhg Ylycet; a(ﬂt1)obolyo’sl | sy sasa mylly crwiol, ecﬁrbdiel mannitol and
no, aci

polyetSfRiscaveet 6ha) Sureli e P ERVE A0R FMrOPil OralRa (Begar: (14)
bufferlrggze Bagesuc 8 Itn%gpgs'her h?l@r%%déjﬁnd %ﬂﬂmrﬂh‘?%ﬁbfbsxmgé,e(w) alginic

i nt er changea r ot ei
acid; (1&Repgmoen-fres wategnded iStpoat selinegnd 8|?r%mﬁgets soleton, (19) ethyl

aconof LA ekl o GRTRREL! ¥ AT, AL 5 B0 SEdmpacoe

substafééde hpliyet)in phdrrfBEO@RP i AfigHsOr y RAGE (esRACGE) .
Endogenous secretory RAGE is a RACGE splice vari ant

Preparhfiéi T@oﬁlﬁb@iﬁ%ﬁgnm e of the cells, where it is

capa ndi ng AGE |igands and neutral i zi ng AGE

g@fné%@alzgg@n %Fga dﬁ%%agara?t Egnﬁstﬁ‘ yrErab%ﬂocsab n be |m81un|zed with

nverse assodla [ as been observ

the full betgtheoteimen frabammis GsREGE onitide SENE ahc@mngxmhiefullslength protein
nmet abol i ¢ syndr one resista

I
or a fragrpent thegeq/clt imw§gﬁﬂ'& %ﬂ?)uo ! Breagerpé' @s%ﬁ@mw@ for conferring
.mmungagan@r@}% beesot H%ﬁ?éébe@%:ﬁﬁht?daefgcm@%t@r %'éarﬁafis or other

at heroscl er os trasound)
technigue) well knawrhinothesatthodin mmbBOgenlcl\rbnrborverf a mOdwmp)tlde can be
esare3| ni ficantl ndi ab

admini%t%?éa‘cgﬁ@lst pﬁas&qapog QHHV@Q |y¥he progress o? |mmun|zat|on can be

monitored by detection of antibody titers in plasma or serum. Standard ELISA or other
immunoassays can be used with the immunogen as antigen to assess the levels of

antibodies.

Following immunization of an animal with an antigenic preparation of the subject
polypeptides, antisera can be obtained and, if desired, polyclonal antibodies isolated
from the serum. To produce monoclonal antibodies, antibody-producing cells
(lymphocytes) can be harvested from an immunized animal and fused by standard
somatic cell fusion procedures with immortalizing cells such as myeloma cells to yield
hybridoma cells. Such techniques are well known in the art, and include, for example,
the hybridoma technique (originally developed by Kohler and Milstein, (1975) Nature,
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proved coronary artery di sease than age- mat ched

heal thy control. A "Receptor for Advanced d ycation
wEpw7Poduct s Li gand Bi ndi ng El enent” or " RAGERUBES2007/064568

(also referred to herein as "RAGE-Fc" and

"RACE-strep") includes any extracellular portion of a

t ransnenbr ane RACE pol ypepti de and fragnents thereof

256: 49207 L Fag bl 281 bubiopdadtinifuc orons e 0383 ismpnoloay
Today, de'?tzl)t)éndpﬂ@‘ e ¥ ¥@ﬁlddrﬂ§3iecﬂﬁfﬁubdﬁﬁtdrédué§ HiP&h monoclonal
referably at |east 29 400539500v195% i dentity with a

antibog pls ﬁ)@m i(3885) Monexlonal Antibediasuaas Gangalr Therapy, Alan R,

Liss, BE, WRCRY &R O HB o TS, sk RS . SEreBReE i kergically for

producBbrdefwtlBaﬁbe%pecﬁrcaﬂW‘%BR/e wnnlauﬂegut@ge/ of this RANGE polypeptide
pepti de, small nol ecul e, carbohydrate

and m@”tq(‘«%f&”tana@t'g@‘ﬂ'és)SQ'ﬁ&ﬁ f'iﬂrﬂ@SCH|Wr%109W§'§61903;40@de§@pm%@e||S
to an extracellular portion of a RACGE protein (a
Humam@j@@t or pol ypeptide such as, €.g., RAGE or RAGE-LBE).
"RAGE-rel ated di sorders” or "RAGE-associ at ed
Ghsoerie pstibodies cdmpaisg stgsendes friom ahlealst a/mo differeintespecies. As

o eSS SR P S B 1 B
which J:d)rﬁﬁﬁhdfhe tﬁﬁl?rf Binah‘@dsi@ésscﬁcﬂﬁras nBh$Rinh&¢ lanbBo@nYi.e. an antibody

di sor der Is treatab (1.e., one or nore synpto
preparegyn e nenihwinme @ge@esarrewrmzegﬂ adih Be antigen)ease qonstant regions

t f | d trat
aerived i, & Kl o N '§$¥JE?S RZEBEG)I'i’ZgE- Ep ?n{“ eplaitlrgnls;) "
urieired aBliardicart v fT ehireds GHoRgupanerdn aitable region

residues® @%FBHSlB%d prﬁ%ér‘?nbmdl@%e a r‘é§|due§urcffa%e complementarity
receptor for advanced glycosyl ation end products of

determlb‘ri@g erieggm abbrevigited Gtaemplepentaritg 9determboliag (regdm), , ot tagy other

resioudi e uCoati v 2oBhn FHR B RPRE' Einad nonyman species

while tﬁ@&btﬂaﬁ’rﬂné VieRiaBRs rddiom régidues (580WesitneSHR th® fdphdwerkdregions)
SEQ I D NO 3. The human cDNA of RAGE is 1406 base pairs

and cogpi@né re@iges aze fiefived irlgast in pArt.4oamdimaen gofieedy seeuences. A
subsetFéforaﬁwe%ork'er%B%rn ?ési@thes ]a%%zconstant region residues of a humanized

antibody may be derived from non-human sources. Variable regions of a humanized
antibody are also described as humanized (i.e., a humanized light or heavy chain
variable region). The non-human species is typically that used for immunization with
antigen, such as mouse, rat, rabbit, non-human primate, or other non-human
mammalian species. Humanized antibodies are typically less immunogenic than
traditional chimeric antibodies and show improved stability following administration to
humans. See e.g., Benincosa et al. (2000) J. Pharmacol. Exp. Ther. 292:810-6;
Kalofonos et al. (1994) Eur. J. Cancer 30A:1842-50; Subramanian et al. (1998) Pediatr.
Infect. Dis. J. 17:110-5.

Complementarity determining regions (CDRs) are residues of antibody variable
regions that participate in antigen binding. Several numbering systems for identifying
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The term "reconbi nant nucl ei c acid" includes any

nucl eic acid conprising at | east tw sequences that
wae@ne74pr esent together in nature. A reconbi PEERITUS2007/064568

nucleic acid may be generated in vitro, for exanple by

usi ng the nmet hods of nol ecul ar biol ogy, or in vivo,

for exanple by insertion of a nucl eic acid at a novel

chronmosomal | oca by .h ogous, or non-honol o
CORs Ak BB ARS8 T Kt SRR 5o e OF aganes Veiabilty, and
the ChétHa elinitibR i€ bBsé® dnMPEAYEAErAbT {r%aQFu&ul%l SO0 E&Y RS, The AbM
the subject's disease or disorder. Treating can

e
definitiouig agcantieromise fetvern enhiebpbandChathircapnigaches.3dhe CDRs of

ine OB OSB! SRR i o Bt 4 ano

(CDR1tI9 \ﬁm ehd|56 r(@DRmem hm@l@ian@w?t(ﬁlm?@ﬂ_)vmbﬁdmgﬁoame Kabat,
ucleic acid ca

Chothig, h@roﬁﬁ%ﬁjﬂor'mibl v‘é%ﬁqr@'ﬁg tﬂrﬁbﬁﬂé@bqtﬂﬁé"rﬂfor\/éb@ &DRs ofthe heavy
chain \)aﬁl%%ﬂi F’éeque!r‘? aY@%BBBd{e@%fR/ théhrgg;ﬁ'uggﬁq éc%.tro%%%ﬂobﬂa #eé fCDR1-H),

ect
50 andxﬂﬁh(@DR@nld)roarsdi YOF epdi t62 i(@%}tﬂi)i (mmgmatngveccmmg e Kabat).

Accordfy fes ki Chaiiiaseltia, the GERBA ey MmN aR oS HDIg region are
boundéc?Bg'tﬁé‘tréﬁauéé‘ RMBs Ei%ﬁ& hhd g\gp&@m' HPL52l And 56 (CDR2-H), and

rative 1n a host ¢ type).” Vect or
95 and:atﬁﬂal(@DRB Uh)r(@umbm;lngheceoqdrr@sto o@homlas)xprﬁemrdhhg to the AbM

definiti$rg?tbfeai(glaﬁfsi&dfﬁgt§&eﬁ@g% atg{(]\ﬁ réagil'? Sedl séia{rlg\fgou%ded% t%e leSidues at
positions$>PBC ahdl C38B YODRIPD! SBCHAY B8 (EDREHY 0ahd®5 and 102 (CDR3-H)
preferential binding of conpounds [an ‘anti body] to a

(numbsgying a@mrdmgo@pKabét)sea@@M@rtmvﬁeai &N tRreedWatl. Acad. Sci. USA

86: o262y Narthrel , PREE) MG RRR e RS, Tl R BeREfen ot ol

(1992)0mohometfﬁ)o%g¢nt126ﬂvérﬁi iRades ef at.o(M@g®8)t inoSterplierg MAE. (ed.),
one or npre agents of the present invention that LS
Proteing3ireetire, Bradiglign, Satieidgn ysr%tyo%r@ﬁ?e‘axf@r@ R 4 —4K2-
animal. It is recognized that when an agent is bein
g(@bat or by

dsasedohereiil, dhe term RePipgefardocfPRstas definect eitfagr oy

Chotnif Bk RES herl e T SiATRERY e bl idieoe constructed

to compeasé baelamMme@NGDROAs befimgd by eaded, adde aRvetonprisef one or more

the di sease, the size and
CDRs as defined by Chothia.

Specificity determining regions (SDRs) are residues within CDRs that directly
interact with antigen. The SDRs correspond to hypervariable residues. See (Padlan et
al. (1995) FASEB J. 9: 133-139).

Framework residues are those residues of antibody variable regions other than
hypervariable or CDR residues. Framework residues may be derived from a naturally
occurring human antibody, such as a human framework that is substantially similar to a
framework region of the an anti-RAGE antibody of the invention. Artificial framework
sequences that represent a consensus among individual sequences may also be used.

When selecting a framework region for humanization, sequences that are widely
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heal th of the patient, the route of adm nistration,
etc. A skilled nedical practitioner can readily
walzaoenes7we t he appropriate dose usi ng net hods R&I/UUS2007/064568
known in the nmedical arts. The phrase
"pharmaceutical ly acceptable"” is enployed herein to
refer to those corrpounds materi al s, corrposi tions,
dosage foruns

f -
repres@Edh AERA% i TRenierited oy i4s, pOaudts ehEpgts. Additional

mutatioMst&F thE UM &S 8 eNork BEBEptBE sBFFeritd MBY MR Pakk tdh eestore murine
excessi ve toxi Ci tg{ irritation, allergic response, or
6

residuast hekieyndots) & iBivolyeepini @rattgecshco@@ﬁtaeﬁsdéoatr@smueﬁ igvolved in the

structo b TARRAR B M8 bshitdiohg 8. 7B PBAEE antipogy, eympession.

peptldd@l@un@tufe phali ¢t”mlemtayctﬁi b&edimlépélybé ﬂw@ﬁbﬁfan?vﬁed varlable heavy and
osition or vehic quid or solid

light reQIOInI ﬁqUQﬂiCpﬁéﬂﬂder&f}é |aﬁF‘eﬁVt0'd @@ﬁwﬁmslavor@%@ag@m grqdifipation sites
h
mtroduéE'!a%Jj%g'tﬁé huh{%\f'ﬁ’iéf%ﬂ dé%n@a\rryl ng or transporting the

agen romo organ, or portion of the body,

oM Bnthctfln ity R RrefBedl ubiNG iEsng B &R ' Smetnoas

mcludﬁtﬁ@éﬁ@&ﬂ@/yﬁ@fﬂﬁgw bbmpmmbnﬁahlw @ét@ﬂhmm@@}l@@(@DR&) graftlng of

fornul ati on. Sone exa es of materials which
abbrevigieq £0RS, pﬂfﬁfﬂ*ﬂ@c@lﬂﬂ%ﬁﬂ'ty %&%éﬁh'ﬂ@@l regioasr(SEIRs)i agd lfd@nkensteln

assemt%% &é’&ﬁirb%d SHER. 2RIURSHi2S ’angihUg‘r%ge%@@qnélHﬁ%%ﬁ.]ge;rhumamzed

SUCh as corn starc ato s
antibodi€s, meWhldhoe@e axnord $hdag5eyataiveelseersuul'ooh&eslonl thee CDRs. For

car box rreth cellul ose, ethyl cellul ose and cel | u] ose
exampls (AT TeAgUBS RY 8 Sragiiee o 18y e reskes m the CDRs
These g@héﬁdl %gﬁfﬂe)chbélrﬁa b8)coisihed W%t ?‘éﬂ@j r‘?\ﬁt %@ls and synthesis
utte SUPPOSTY OFy Waxes: suc peanut

techniqoiels,tocpmodlmesaleanb1FkAGEaérﬂlb0d/¢|0f any d%medrseqoemce oI ive
oil, corn oil and soybean oil; ( 10) glycols, such as

Venpstireg és gbse@lqn (helcdacqcpmqucbducnagqtotestuajlyymmnogenic amino

sorbitol, i tol pol yet hyl ene coI 2).
acid SqAeRces 1§, io nte?'h?F "é%i% 5 fmgn / er@%@r}fa%msiéye solvent
#
s 8 A8 SO, g e
antlbocﬂesiép)p@arrIegserforbrganetwmlrean cellaﬂ)an methmodlﬁad inoa; hL(maJ8)antibody.

Ri, nhger,' | ut i on 9a. cohal : (20) .phgsphate
Soo PEIARd1935T HdlolBunsl 153695, A ARG TSR A BEAGLS sheered by
|dent|fy$r\{:}3%tx98§@§ eeem.&yﬁgmewd?hafe@ﬂmewéé,ue@és fiertA! Adh-Alfan antibody,
Preparati on of nmonocl onal antibodies
which are different from those at the same positions in framework regions of a human
antibody, and replacement of the identified residues with amino acids that typically

occupy these same positions in human antibodies.

Grafting of CDRs is performed by replacing one or more CDRs of an acceptor
antibody (e.g., a human antibody or other antibody comprising desired framework
residues) with CDRs of a donor antibody (e.g., a non-human antibody). Acceptor
antibodies may be selected based on similarity of framework residues between a
candidate acceptor antibody and a donor antibody. For example, according to the
Frankenstein approach, human framework regions are identified as having substantial
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A mammal , such as a nouse, a rat, a hanster or rabbit
can be immunized with the full length protein or

WO ewgmreaTss t hereof, or the cDNA encodi ng the fRAET/US2007/064568
| ength protein or a fragnment thereof an imMmunogenic
formof the peptide. Techniques for conferring
i munogenicity on a protein or peptide include

s S Yo e ool SR BB Bbcy, an

CDRs &fihelforaHiinahsarftibedy iafe gRsitdd 68He @mpstiteVaithe difftent human
progress of inmmunization can be nonitored by detection

framewsk ZagiopsdyA tretated methpd alse Usefud do prerstratieraod aptipgdies of the
mventig @%e@gswws: PR R B PUp hPris AdBIOARDe

f [ wi ti .
PR b PENSEAEL b i PR Aot bSO o movce
the spBeifiefdy Gbﬂ#ﬁﬁlrﬂﬁ résfddi%s'arnﬁdedfé?ﬂe)ﬁt?'é}ﬂﬁh'o %@Fdsboiﬂbl%alng those at
i solated from he serum To produce nonocl onal

positiorg 2/ do#, €x)- 5éran0bsa;ﬂfbrrbthmllgigt erdinsaqd yahmasitianssy1-8ah, 50-58,

and 92 Falah 68 i ARERnLAREAAG HrRBART of WBabHP F oP1087)). see

(Padlarh r@mn t @005 IFASEB |5 95 UGB-Hs Gy@l’tlﬁg&)f@ielcﬁlctt?-olelt@hdmng residues
bhdoma cells. Such techni ques are well known in

(SDRSbet pregniged g1 ingeundesptaadingpinat the oinding |S@6ﬁk§'0tt§é@ﬁﬁ| Qfﬂ'é'ty of an

anhbo#@%ctrggfﬁﬂﬁdz%}l%&g%%g@ﬂ]f%%%ﬂ%g{ogwgw LSk E&I%arr?ggjuggﬂlthm each

of the tyrhplettardatityadetemmieingkegiairs @DRE). (MJQS/S)S d)frmmml’wyhmensmnal
and the rra t echni

StrUCtU[ﬁSo&’uc@tmgrﬁ@ﬁac%’ﬁﬂexﬁﬁt |Q9§§?r”é% (b ear;.;atlysj$ of Bwe available
amino )se'&%@ﬂ% Oc%ﬂa dj,&sq agd %F%qu-lﬁ@ﬁéé‘ rlaﬁhlfﬁ?‘ based on
RPN s ;

I nc. cells can
structuatrdaesnerularlmmﬁ mhem‘ acad | ryesi'doles phhed wecuoat cﬁacﬁnpb@'tiolm egithin the

coR. SBseist Prntideias it Erdlamrdhodisis By Benfdk sdbifmses onsisting
of conté(‘z'tI redicRie0BYd Padean4an (h9os) AagERcEe!d: s.33HamNi zat i on
Chineric anti bodi es conprise sequences from at | east

Bl Lot S o DRSSPk RodBEAEDRA oy bo frner
modlfledego onitrpdum cthesireat aesnduese amiror gexarbphem aagepiare ranfavoarks may
comprlse 3 heavynahalnnvtalrlagfjeyre(glon of aaﬁ]ur%gﬁ su% Jroup | consensus sequence,
optionally with non-human donor residues at one or more of positions 1, 28, 48, 67, 69,
71, and 93. As another example, a human acceptor framework may comprise a light
chain variable region of a human sub-group | consensus sequence, optionally with non-
human donor residues at one or more of positions 2, 3, 4, 37, 38, 45 and 60. Following
grafting, additional changes may be made in the donor and/or acceptor sequences to
optimize antibody binding and functionality. See e.g., PCT International Publication No.

WO 91/09967.

Human frameworks of a heavy chain variable region that may be used to prepare
humanized anti-RAGE antibodies include framework residues of DP-75, DP54, DP-54
FW VH 3 JH4, DP-54 VH3 3-07, DP-8(VH1-2), DP-25, VI-2b and VI-3 (VH1-03), DP-15
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prepared in a non-human species inmmunized with the
antigen) and constant regions derived froma human

WO pavanegkdbul i n. Humani zed anti bodi es are a t yRET/u$2007/064568
chimeric anti body wherein variable region residues
responsi ble for antigen binding (i.e., residues of a
conpl enentarity determ ning region, abbreviated

ano v FBRUEOR AP {armiE Vel SRR o B A KR! gt 24), DP-4

(VH1-4%§r Dred (Hpmey, rlw-ﬂ@umesaﬁél\eﬁc-wﬁ(wm éd)e Dressi (VHGe), DP-3,
vari abl e regi on residues (i.e., residues of the

and DA-B4iEllohk regi ons) and constant regions are derived,
at least in part, fromhuman anti body sequences. A
Blubsat framewCahssmbaldigheghahn vmi;abﬂejeegiandhabmtyatm used to prepare

humanfzregirﬂrﬂbﬁiﬁ]fré Plg%cijg ré&%@% éﬁ? 8%@3 8¥h§renaﬂegerm line clone

DPK24hUDPKL¥2dWK9bWM aDPKaé sfkadesppkbed/as oburmm ZRAm line clone
e., a humani zed l'ight or heavy chain variabl €

su bgroupg iVoaill .an@ihéxinohihén totenvisg eaiteomns of 9@%&24 3ge1rmna|tnammy increase

antlboiyawr?g&aéﬁﬁmanﬁl%ﬂﬁggt {(gzg '5?% LApTIRyse. T at

mammal i an_speci es. Humani zed anti bod| es are typ| cally

R@Q@SWW@&H%’?‘@'E%‘\ EPERAGEn ANtibadissr O H}%'Blé%ﬁt&%‘ include
oo EDAYSHESNERe EORY of 4 Yo/ U TS S8hd6ve selectea
from SQ@r hRacbdiQs: 427 . ThEor egm@e, Gwenamatdf amdRAGGE abntibodies may

compri%l%gg)ggrEr%rQE@ g&tplgaﬁgfeé;&doﬁgrgl%ﬁR % SH%%\?Q%Ham varlab?e region of

any on@%f%@@em P04 Y6 deg ep M U e T fd QGSOK &gkt cRABR variable region of
resi dues of antibody variabl’'e regions that@ggrtl Ci

any ongrof HRQJON NEDsidy ntO, &\Rﬁ 23, ;odisdt.i Hgmapdzesnant-A E antlbodles

may RSBl B [P Lo oG AL e SR, oo M or e

CDRs dhearfyh@nki af BEQNID INDs:18, bigsezh opat e, |e@@a'260%n@lf at fignt chain
structural |oop regions. The AbM definition is

comprigigars Yaiiakie hegipadiaMing: twapathreadCieRstafianypine QB@E& ID NOs: 17,

§D§ﬁ thellght chain variable region are
19, 22,?;}3% é %y the residues at positions 24 and 34 (CDRL

QH%TWE%O%@ g?{sﬁ}l(é gato)di a tj mSegln%gﬁtla\%@%;é‘%r}mucted wherein
the varfhéébg%’;éﬁiﬁﬂ of & firbecHsab ate. defd IjHt ichRIn YdrfaiéRsgieh of ife heavy chain
variable region) is humanized, and wherein the variable region of the second chain is
not humanized (i.e., a variable region of an antibody produced in a non-human species).
These antibodies are a type of humanized antibody referred to as semi-humanized

antibodies.

The constant regions of chimeric and humanized anti-RAGE antibodies may be
derived from constant regions of any one of IgA, IgD, IgE, I1gG, IgM, and any isotypes
thereof (e.g., 1I9G1, 1gG2, 1gG3, or IgG4 isotypes of IgG). The amino acid sequences of
many antibody constant regions are known. The choice of a human isotype and
modification of particular amino acids in the isotype may enhance or eliminate activation
of host defense mechanisms and alter antibody biodistribution. See (Reff et al. (2002)
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chain variable region are bounded by the residues at

positions 3 1 and 35B (CDR1-H), 50 and 65 (CDR2-H)
W@aw79®7éhd 102 (CDR3-H) (nunbering accordi ng ROI/US2007/064568

Kabat). According to the Chothia definition, the CDRs

of the heavy chain variable region are bounded by the

resi dues at p03|t|ons 26 and 32 (CDR1-H), 52 and 56

Cancet, SR I 152,860 o o G ROAShALSToRY (SraRdes dhiiDglobuln

constaﬁtfrebhﬁ]shﬁ‘ﬂﬁdm@é‘@qdéﬁt%%'rﬁgﬂl BelcRgitgg, are bounded by the
residues at positions 26 and 35B (CDR1 -H), 50 and 58
Ngaa -
R T
standa®ttechoffue8ekna36 8 B7at. Fartexamgtle alariaple ggdions Metyhioel prepared
by ann%ﬁ%ng@tﬁgggv%ﬁ&a@l@g %gggr? rgét?(ﬂqsetgpgo(ilriéégg 2\zaﬁiable regions and
Ilgatlngsih%rrr'i‘ngad\ﬂe%pll:ess(o?ﬂvéctoipb@h%lrﬂnétd Hgﬁiérneaﬁ" tﬁfﬂycéér%!ant region.

ford University Press, Oxford, pp. used
See eger’rmow Bhbane (HY8Q)ANtibasies: Achacmﬁysmﬁuah&m@ﬁmé\g Harbor

Laboraly, BiRG. Sio YTl didtboh NED Forie Bnd it Bt b8 06 265,

4,946, mfpfﬂ 6@1,6n8; 06, 132 40DR%266,208f | BEY 72 KalmBo2 and; t 6,985,279;
conprise one or nore CDRs as defi ned by Chot hi a

6,054 fﬁﬂecwtraw@ntd@mt&qﬁ@ﬁ fig+le4d FoARRYISIREDRYY intact rtelrpmesis “antibodies,
oty BBgTHES Mo ATERR, 8 SRl BT s

PCT Ira'ermddtlonel Hﬁﬁbﬁ%ﬂﬁoJ V\é@ 02/1.'If%9483g)Antﬂébd;rem€ré¢s may also be
resi saretsere3|ueoan|o vari abl e . .

prepared yie ilroskiftion Oh SxSIRFesisuels) & e anyoadis PaRRtant region, which

promote’ AEPRRAIK {ﬁ@lh&‘é‘%n@abbrﬂ%tlQﬁr RQ’ %eféfoﬁ'ét@r&ﬁ%%%rw Cross- -linkers
occurring human anti bod such” as a hunman franmewo

(Wolff ethalt (19935)[&6;1@(1%@ 153: §i560+5e)r ot by aedaralpipant prqda@tlom] t@fnclude a

th ti- ti bod t f I
dual cppSiBh R ARENEE800 n: Aot U AN ERRaRLE Brsngt 219-30).
Antlgeh Bmo\mgjﬂébrr%%@éi@ﬂﬁﬁﬁbdmds af 12 ROenESHmahean ﬁé-ﬁa?é@ | 68 example,
f r amewor k real on for humani zati on, sequences th

by eXD@&S@lom gbiryncated GOBBOSY GeULeNEes at I PPL- mnﬁai@mdsgeséon of full-

>f er.xed over | ess popul ous sequences. Additional
length %@qc{%ﬁs of the human franmework acceptor sequences

{VWants 8? anti tRpAéES fb%drlreusr o? ?he invention may be readily prepared to
include various changes, substitutions, insertions, and deletions. For example, antibody
sequences may be optimized for codon usage in the cell type used for antibody
expression. To increase the serum half life of the antibody, a salvage receptor binding
epitope may be incorporated, if not present already, into the antibody heavy chain
sequence. See U.S. Patent No. 5,739,277. Additional modifications to enhance
antibody stability include modification of IgG4 to replace the serine at residue 241 with
proline. See Angal et al. (1993) Mol. Immunol. 30: 105-108. Other useful changes
include substitutions as required to optimize efficiency in conjugating the antibody with a
drug. For example, an antibody may be modified at its carboxyl terminus to include

amino acids for drug attachment, for example one or more cysteine residues may be
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resi dues believed to be involved in antigen contacts

and/ or residues involved in the structural integrity
wo@Roorhed7ént i gen- bi nding site, or to inprove ank¢HusRe07/064568

expression. A peptide structure prediction my be used

to anal yze the humani zed vari abl e heavy and |i ght

regi on sequences to identify and avoid

p transl ational protein nod tiQ ites
added. TheRETR) ERENRLITEN, Pa I Sa orin VPl Si5g for binding of
carboh?ﬂﬁdt@éréﬁeﬁﬁyo@@esprepared using any one of a variety

nmet hods i ncl udi ng veneering, grafting of

g\ Hﬁ’lb SRR dd gwé'g%% ?ﬁbmd%%g&%ﬁg%n( Igaa?r)ns t85&SUR% improved

reV| ate grafti pec
functiodeltmopelrhlesg Faegixantpl¢ SDRdelpaMOFFa@Ibmmsyletmn a:eserabwy;n altered

effectod sk R Or JBCEACE CUNIES 16 & B SoifESBIO g MProved ADCC
and/or %@W@écr‘é@%éd e biddin® @naedDO (& §e c@aﬁ@mg':@f F@’tﬂ@@‘sﬁccharldes
human resi dues may be Substituted for non-h

from cormplexutesm 10 high SDRENOTE axeh\isidetye m@yrdmmeee e\ binding and

coo EERREUNAD AT a5 RS 28RS A YR Ripotion o oo

done bylesidéafinS&inepacteriyeyssst] plgnt @el@a&@écoeeméwer@qmeﬁmﬁalm‘n cells; it

reduci ng potentially inmmnogenic amino acid sequences
can alsmbg dopgelpit NAENIRHIANG REMEuARAaKRRl redychylyeesyirtio paiways in

genetlcfehﬁae?%llﬁ’éaé?% %‘F{jgﬁéh@ eG?&BE{/I%)ﬁ{)n Wont&€o HY élkf’éf Mbt‘fy degplomng the

am no acrd sequen veneer ed

hberalnapmarwhe:hssﬂgmreatgmrnmg rumymese(glycdsly&rartslf@raeesrpmbléwaéel a wide
ee Padl an

range SgligeeSUbRHHRR. RN, Ao 'néhwfﬁfe%%a'yswate proteins and
naturall BRRAICHY AUBKPAS S8kt B A TBUSIscHEg AT SFiflUFidlecuies
dy, Wwhich are

e non- rmn ant | er ent rom
enzymeaop@tem Itgﬁlosarmmtpbelua benginedringmrendotal rw@trmsss ofExamples of

ant i body nd repl ment of the identi
suitablg haL SR0RER oS SV endsing Tilids, Erniaogspermine
(CS), Kﬂﬁ@erﬁi’ﬁét('m Déb@%ﬁ?ihoﬂﬂﬁiy@md'(BMJ)G@&éth&mﬁé @Wﬁ Monensin
i s perforned by replacing one or CDRs
(Mn). acceptor antibody (e.g., a human ant| body or ot her
anti body conprising desired framework residues) with
UBRanisf o atthBAGINtariibdgigse of . theainventihmlmmayabei batipced using

b
standafyf R ind Ny iSs JhudBe et e q AR ibaS s s qraegombination
cIonlngaC%eﬁtv@Fs@ét! 'r@é’é"lo@é“@f AnBRRGEBhiiIbSHYs T8y bRXpreYafed via gene

according t
arrangement and gene converS|on methods in transgenic non-human animals (U.S.
Patent Publication No. 2003/0017534), which are then tested for relevant activities
using functional assays. In particular embodiments of the invention, variants are
obtained using an affinity maturation protocol for mutating CDRs (Yang et al. (1995) J.
Mol. Biol. 254: 392-403), chain shuffling (Marks et al. (1992) Biotechnology (NY) 10:
779-783), use of mutator strains of E. coli (Low et al. (1996) J. Mol. Biol. 260: 359-368),
DNA shuffling (Patten et al. (1997) Curr. Opin. Biotechnol. 8: 724-733), phage display
(Thompson et al. (1996) J. Mol. Biol. 256: 77-88), and sexual PCR (Crameri et al.
(1998) Nature 391: 288-291). For immunotherapy applications, relevant functional

assays include specific binding to human RAGE antigen, antibody internalization, and

39
400539500v1



Frankenst ei n approach, human franmework regions are
identified as having substantial 35

WaEoB33@300visequence honol ogy to each franewor RCT/BHI00TI064568
of the relevant non-human anti body, and CDRs of the
non- human anti body are grafted onto the conposite of
the different human franmework regions. A rel ated

.nmet hod al so..u pr.epar ati on of anti.bodi es pf ,
targetifEhio Ayt SR iR S RSBR |9 8ufbor BRaHRAG AT Ral ag described
herein Beldw.cation No. 2003/ 0040606. Grafting of abbreviated

is a related approach. Abbreviated CDRs include

ZH@ rﬁ)Z@?&dt h\?érftbbndﬁﬁtﬁemp Vided BSIHRS c@f“ﬁn@%@%ﬁéﬁsmg anti-RAGE

aC| I ncl udi ng ose at positions
antibocﬁ@s 55 tfmwh\mmeﬁ |HQeFDMSehila¢;he hoshice|ls snalude rr[cammadlansar@ human

cells, igh 85 oI dielBREl 208 oS, (M8 e d I Pchiinag ' CBs celis

Methodd for( ?é@&%}ln Aas'%%blle &l Inl@groﬁ’dwm?@érﬁsfaﬂné’ﬁfon of a heterologous

SpeCI I clty-det erm ni ng resi dues IS pr em sed on
construdhdntonadiost oetliarg kneyyn iméheiantdi ﬁ@psmtaﬁl\cﬁ ngnanammalian host

cetis ifiiqq sl odfR YR 2y (R W okef, 1R OB Sy103-112).

Antlbodle m@mlsemEmddc)eddﬁtterrmgehmgamﬁwmuﬂouﬁ@ﬁﬁé (2002) Curr. Opin.
is of the three-di nensional stru

BlOteC/?anﬂ/ i %@i@) 52At029a @nelofpneaeaic Peaih (SRUIkarg et anal2p8Bs Cerl Mol. Life

Sci. 60@ abI e am no acid sequence data nay be used to
de sequence variability based on structural

Bcdi ol AteRcRboel Gk EH S\ hafERt! aiggies. whicr

have bdeni Fddified erdetetirg], yagding der mﬁma 6p@esisriidves of the
of cont act :Ugg:@é%es Sﬂg§ Padl a% et al. 895 FASEB

antibody, eg: thgaconstant regietht e ﬁllsén’é’ﬂbmk@ef §¢0@Q @fftthﬂgnmntlon For

exampf“eDtgﬁ agtlggggggl}ﬁlrtgefﬁ@gsﬁ;@ﬁes or’ é%b%kféée cep%%rstt%t region; (ii)
by reptbcmgeﬂnerdamsiayt rtegnrm Mﬂ:te amd‘tlaewondrtahnregiom ablge, & ephetant region
a huna sens ence, optionally |
meant \1;9 tr}?r‘?ﬁﬁ? Hgl?rﬁ}be I,ltyrcgsq NiBsO ﬁ%eo@fg yrrBF 8 gonstant reglon from
r .
anothef SRELb Y bRy ARsisf iV By sledbi il oS or AR g acias in the
constanhf g&giomhaiaiteraforab*mp@gltbeu rafmlzerhairglycesylagonwgies, effector cell

oot 2 AT FRHT P At IR ST
ptiaelor alteReo 36,51 IbaH A 8PS Bt E01 20 FRRHE dL trpar. Antibodies
with altered function, e.g. altered affinity for an effector ligand, such as FcR on a cell, or
the C1 component of complement can be produced by replacing at least one amino acid
residue in the constant portion of the antibody with a different residue (see e.g., EP
388,151 A1, US 5,624,821 and US 5,648,260, the contents of all of which are hereby
incorporated by reference). Similar type of alterations could be described which if
applied to the murine, or other species immunoglobulin would reduce or eliminate these

functions.

For example, it is possible to alter the affinity of an Fc region of an antibody (e.g.,
an IgG, such as a human IgG) for an FcR (e.g., FcyR1), or for C1q binding by replacing

40
400539500v1



opti m ze anti body binding and functionality. See e.g.,
PCT International Publication No. WO 91/09967. Human
wo e@mewrks of a heavy chain variable regi on tPEE/UNNYT/064568

be used to prepare humani zed anti-RAGE anti bodi es

i ncl ude framework residues of DP-75, DP54, DP-54 FW VH

3 JH4, DP-54 VH3 3- 07 DP-8(VHL -2), DP-25, VI-2b and
the spe}lclc'bfg%d VH %2?’%\5{8 \glrefl 3%@)_5%%%&%%%%%%&% dpuoi:illgégﬂgy on its side
chain, 6Nbl} mt?&duc(lr&c_’ladcf{a\/ clfd’rﬁ‘)tlong\':;%?)ubvbbéh %@églut@ﬁlétg,or%p@rtate or

-69
perhap@\mm arqmatlmlmﬁﬁrpcﬂaramﬁgum ag phegwtaI@miaentwgsamgbtrwptophan or
th used to prepare humani zed anti - RAGE
alanlne 0% éﬁélr@?ﬁu )frarrevvork resi dues of human germ

: DPK24 DPK-9 Vk1 , DPK- k4, DPK! .
{f/bgead%ltmﬁmr&émw Ao Sl gpaY, e SHIate 1iag Cvtotoxin, a
therapditR H§EMOWr ROrdBibAdtveNsetd] i8n DAKZh& erBddirientTaMe proteln that is
i ncrease’ anti body expression: F 10S, T45K, |63S,

conjug#teglLis amantitody, op&pg@@éhtmreob Alﬁmﬁozmomytptqmaagent includes

any agRb B o PePbasdif to" oMKy Mo I sREMbREG PRl Cefleneamicin

taxol, GestieNesin B gehsddin DMeBRAIUND temide, erddtind; anitexgomp| @toposide,

humani zed anti - RAGE anti bodi es may conprise two or
tenopogigiee ‘GDF&S’[@@I evinbl@stinemCoioRicinf d@Xﬁ&h}vncr@awwa@m @ihydroxy

anthra&ﬁ‘g&@@e qrﬁ@teo‘:mmn{p% ﬁ%f:t"mgm ﬁ D2 Lde%dro%@stpsterone

chai'n e re
qucoccSiEQ)lld@ bl&ca]ne? tett@canﬂé, I|d21éa|r%3 pr@mﬂnalbl girdnmmycm@nd analogs or

S e T T 23 T80 5 e
(e.g., r?lfe(]'ﬁﬂb% i é%@pl@dﬂ% 16-fhiod&anike 1 c ?a‘f’ab%@ cﬁﬁdiizﬁjorouracn

a|n nprising a varlabl regl on
decarbagioepr alhyleang:DF@ecMcs arng.ganemechBEQhBmiINGs : thepa19phIorambucn

melonafgt, Finn g b b R F Snes AL i ERAS AT g busuitan,

dibromba@indiolf stredtbZ&bcidhahormieif- C, tAIR IdighichfoiediBmine platlnum (I
variabl e region or the heavy chain variable region

(DDP).heispiatinlke @ntariagyolineselerg + Heuparbitin @ndedoxaiubicin)han biotics (e.g.,
dactino?ﬁfc?ﬁ,dblggﬁw'ygin',anithramycin, and anthramycin), and anti-mitotic agents (e.g.,
vincristine and vinblastine). Techniques for conjugating such moieties to proteins are

well known in the art.

Alternatively, it is now possible to produce transgenic animals (e.g., mice) that
are capable, upon immunization, of producing a full repertoire of human antibodies in
the absence of endogenous immunoglobulin production. For example, it has been
described that the homogeneous deletion of the antibody heavy-chain joining region
(JM) gene in chimeric and germ-line mutant mice results in complete inhibition of
endogenous antibody production. Transfer of the human germ-line immunoglobulin
gene array in such germ-line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., Jackobovits et al., Proc. Natl. Acad. Sci.
USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993); Bruggermann et

al., Year in Immune, 7:33 (1983); and Duchosal et al. Nature 355:258 (1992). Human
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not humani zed (i.e., a variable region of an anti body
produced in a non-human species). These anti bodies are
w@2aG0ype7¢f humani zed anti body referred to as PCT/US2007/064568
sem - humani zed anti bodi es. The constant regi ons of
chimeric and humani zed anti - RACGE anti bodi es may be
derived fromconstant regions of any one of |gA, 1gD,

antlboc, %&an %&ggbgglprly%& rrigb%@%ﬁ%&?aw @E;aﬁggﬁlggg&?@cggea’al J. Mol.

Biol. 2§P%¢n@9§1pfmmeﬁ@tl botrolCBIL 22 58059N(18D¢); k\Wélthan et al.
he choice of a human isotype and nodi fication of

Naturepﬁ@ﬁcblﬂlwo%m%)hm ds in the isotype may enhance or
eI imnate activation of host defense nechani sns and
CMalar&mMmeImrmcarmbodlestofdhe p@esser(tmevéntm edn be administered

in compiPgRoN w i Ot8T aaeIS S IL Gl AGoMIHAABHRUBETAY. Jstepeample. in the

case 6fe%f%h$matd?§/r@6hdﬁt|§lﬁuﬂf@e§w}@dt Batissdies edan Ghé MBéMmtistered in
and humani zed anti-RAGE anti bodi es may be constructed

combinaéipngwilh sonaod metshetfipreagemiswsdl héheatreatrrent of inflammatory

aiseas BT ieEPclBhbI anfi KPP Fonte bl B lehcoFARE: Raifhs. and

particuladlyyi tidkse &gh@ frorAngthkerddeldrotc tdaquds)twhian @répmghomo have a
vector containing a human anti body constant regio

substa@‘é@ aflgmmatary sempangnb thel selipchantibediesscam be admlnlstered in

r , i
comoirFRR AT Gt RPhopoR P I Sie, TERRhEREDY cpraiovascular
diseasé®s. I, tAO6¢caEh of 4canber,7 Tite @tij)&'t adtibaitied, c”a312bé05dm|n|stered in
. 5,.260, §03 5,677,427, 5,892,01 9; 5,985, 279; 6, Oq#ﬁ
combinatigg; y Qﬂr@lprdﬁ97%@ﬂf'@gﬂmn4§ f%?)tﬁfff %quﬁbaﬁ &8t or as an
adjuvahid @d%théra?yt ﬁqg'f@ﬁher' é}?\}léﬁghég therpe é’Eﬁgﬁms&ﬁ%qlon of the subject

het er odi nmer be prepared, for exa
antibodies ovill Isedve asHEarrt lofi tee camtérotmeatriii| riegamera)rthatoma\yaomblne many

, 96948. Anti bod d
differeql T RAL 1S ERERTC B80S B Derearear b vkl SREe e hufhBdies can be
adm.mgt@r@d aiith re@ @R, moke cdhtPihea®infatbAl @igehed, Nakd sHkY | &ditionally be

bond formati on, by use of heterobifunctional
combingdogigh pimeeified @I\Marryfregtmam ( 1993) Cancer Res. 53:
2560-5), or by reconbi nant production to include a
Methodthumir dubisingran Intgyaction Bebvenrsa RAGEHIBE and @8RAGE-BP
Anticancer Drug Des. 3 : 2 19-30). Antigen-binding
Trhagmmnt@nthlades Imostheds édr inhibitingvihet interaction between RAGE and

r epar e for exa
a RAGDE %E’ or modulatlng IgRGE activity. Preferably, such methods are used for
treating RAGE-associated disorders.

Such methods may comprise administering an antibody raised to RAGE as
disclosed herein. Such methods comprise administering an antibody that binds
specifically to one or more epitopes of a RAGE protein having an amino acid sequence
as set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:9, SEQ ID
NO:11, or SEQ ID NO:13. In yet another embodiment, such methods comprise
administering a compound that inhibits the binding of RAGE to one or more RAGE-BPs.
Exemplary methods of identifying such compounds are discussed below.
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by expression of truncated anti body sequences, or by
post-transl ation digestion of fulllength anti bodi es.
wo/a07/a007¢7 of anti - RAGE anti bodi es of the i nvene@DHS208Y/064568
be readily prepared to include various changes,
substitutions, insertions, and del etions. For exanple,
antibody sequences may be optim zed for codon usage in

Im el erob@Taiehin hein e @Ry ERBIERTH Biiay oo as in a reacton
m|xturesébM§ﬁ§|nbe&RﬁFe@rpr’@té1ﬁé NéeIISP biokRficaresanksies NGsyURA! aktfidial tissues,
not present al ready, into the anti body heavy chain

etc. Iﬁeqeréaiaeerr@@ehmﬁrss i elpteraptiors iy Johibited  induivei damlexample, by

oo 41 48P L LRRS o EE Y, TR Bl Rkl nerot

The anZiBddywot fragment tibreSesindng RAGE amld. inkibik¥dind/lol a RAGE-BP.
I mmunol . 30: 105-1 08. O her useful changes include

FHESHVEHTiGrPNACIA8es SRdtHRE &t epé\;éﬁnﬁg 6f ftt<dtPAC¥ RAGE related
conj ugating the anti bod drug. For exarnple, an

disordeqny | lyltlﬁgyh@elntﬁﬁamtfqneéeMeert KAGEnd/la REGH- Qromodulatlng

RAGE 8?@‘”5{.' e%@% e);@@deedﬁg Lﬂ%&%ﬁ%@ﬁ%@ Eg%g@bo&)? to %\%@ i an amount

effectivé0 @ 390 Rvihadihestaciihie srensdraat timegsoiisiemtto bsrevedi or efeat said
to introduce sites for binding of carbohydrates or

disordest her noi eties. Additional antibody variants include
gl ycosyl ation isoforns that result in inproved
Nucleid Apigisi onal properties. For exanple, nodification of Fc
gl ycosyl ation can result in altered effector
Nunleic aoisls aaregieoﬁyﬁbolemiedtidtémdt nigonucl€ctidesnamd polymers thereof

in smg&%%ﬁ'gﬂgeig% Blle%@orﬂ(cg Ach#ind/ go%gul: rﬂggsr specq‘lcally limited,

nuclelcobblagsrﬂﬁfffb’t‘i’rité#ﬁskrfdv@rma%lﬂéj&% 610h81utr§| ALEBotidE RREnRfe similar
hybrid type may decrease Clq bi nding and CDC (see,

proper@eaga$ thearefarescealatyratnycieis atidgy, Nedeir:acids holde g@)gs, cDNAs,

mRNAGIEN] SRR LB ScfiRdRal bechERSREE, Al hab 68 Belife from any

biologicdl s@)afbeﬂhr&Qudﬁﬁg@(hlyﬁers{nl@ﬁﬂl pul ating protein or natural
product gl ycosyl ati on pathways in genetically

§|%?Fé}>%%fﬁﬂle°ﬁ9é€icsﬁﬁds %fYtﬁQSMl/éﬁt'l&P céﬁfﬁ)n@esé’ r*&%leotlde sequence

ered by exploiting the liberality wt
encodisg:d%AGEt sb@\Nnng emszyzmesot @IE@d@yNﬂ%rﬁsf&,r a@eg;z corresponding to

e a W of different syl strates
aiscospfl, GRS Snebelifo RARF B, oty baiblidsobiiiey. and raboit, or
shown i SE€) ID NIt 5, corresponding to a genomic DNA sequence encoding baboon

RAGE. Nucleic acids of the invention also comprise a nucleotide sequence encoding
any of the antibody variable region amino acid sequences shown in SEQ ID NOs: 16-
49.

Nucleic acids of the invention may also comprise a nucleotide sequence that is
substantially identical to any one of SEQ ID NOs: 6, 8, 10, 12, and 15, including
nucleotide sequences that are at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, 99.5%, or 99.9% identical to any one of SEQ ID NOs: 6, 8, 10, 12, and 15.
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nat ural products through a variety of chem cal
approaches: with small nol ecul es, enzynes, protein
WO 2@anoow] et abol i ¢ bi oengi neering, or total PCT/US2007/064568
synthesis. Exanples of suitable small nolecule
i nhi bitors of N-glycan processing include,
Cast anosperm ne (CS), Kifunensine (KF),

R rt's T BTt PRodPRerce ¢ halCeslde "Sequence

encodih@ ¢eRAGE pR¥InIea i@ AH R HineSAdid sehassles ﬂwdt%@ﬂ*@é,t@ﬁﬂélly identical
techni ques, including site-directed nutagenesis,

to any peHnaming Bod sSdveNAeS Sh\ownv@r%'i@ﬂ@d\l@ép r9oit earm* 13 including

nucieoffl sl kel e BN A S 03 PPk 852 96%. 97

98%, 9994)-99.5%) 0~ DDk Sldéhtlé‘al t(E’@h laineRhfbinl SEQIIDNSe: 7, 9, 11, and 13.
2003/ 001 7534), which are then tested for rel evant

RekleYd tddds Usi Bk fiHPERtio #ha@SSI8% S compriBar A AUtlabtide sequence
enmbodi nents of the invention, variants are obtai ned

encodlmuangerahRAGE antltyocimvarnahle 6eQipn dleying ai emineie&id $epuence that is

substa Ay i b Al ahHEcThint. pb8 serblpen SBPun G SR ID Nos: 16

49, inclufg AGiucleRidé8Sdquante @fcd@luigab{arargi'ggaadié seuénce that is at least
Bi 0

85%, 8%3F’{uf$?%n§8?/q?a‘igt°/en9é% 1%, 92967 93 A% G, 960, O7%, 98%, 99%,
99.5% Ei}r%ge%g%enj%awg fg!?"éa égjﬁﬁ@)%qiga;y’ ay <(:| nggﬁz on et
rg’%’dﬁﬁ‘f%?ereai%?é%@é%%f ooy PR i ca reauence

compali§én igorapecusing thenidilngngth Vaizme agHdodiety sequence of any
ant i body internalization, and 39 400539500v1t ar ghetl ngb
one of BEQ IR 19 ﬂ%(%yugyﬁ@mggﬁw@@eee@pwr@g a full length variable region

having téHmén%’ SfifHeng?cﬂgalﬁ‘lEEEr %ﬁ/ndﬂ%lr:'bb@ N'afrﬁsﬂg hel tﬂ@’ qu-g?{? sequence,

I nven provi des céel

as desd:mhfeijSheoem bslaw) @r dytvisUudhEspactiomodi es of the
i nvention. Representative host cells include mammal i an

80dstanfany CRridnicals usdyuasic | pe HifyrA8dHie! kequences, ie.,
HeLa cel |WS CV-1 cells, and O(%Lcel | s. I\/letﬁ)ods foqr1

alternagjup seaYERRESR0L BUAIES it @l PORUlRAkOTT. o ANcallaN§ differiearempay beras small

as one Baﬁgggﬂ& gﬁtzas@o@%hﬂ%tsnéo ute‘ﬁcés r?ﬁg% %@o ?r"f\@gﬁégﬂﬁ‘l’%genized

sequenoesl indeudimp setuareddssconhiaridirey sﬂaéntahutatloﬁQ.QA) mUtdtionRady comprise
| munol . 10(2-3):1 03-1 123. , , ,
one or more residue changes, a deletion of one or more residues, or an insertion of one

or more additional residues.

Substantially identical nucleic acids are also identified as nucleic acids that
hybridize specifically to or hybridize substantially to the full length of any one of SEQ ID
NOs: 6, 8, 10, 12, or 15, or to the full length of any nucleotide sequence encoding a
RAGE amino acid sequence shown in SEQ ID NOs: 7, 9, 11, and 13, or encoding an
antibody variable region amino acid sequence shown in SEQ ID NOs: 16-49, under
stringent conditions. In the context of nucleic acid hybridization, two nucleic acid
sequences being compared may be designated a probe and a target. A probe is a
reference nucleic acid molecule, and a target is a test nucleic acid molecule, often found
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Anti bodi es may al so be produced in transgenic ani nmals
(Houdebi ne (2002) Curr. Opin. Biotechnol.

WA 0eNowBR6- 629) and transgenic plants (Schil | bBCTUEL007/064568
al. (2003) Cell Modl. Life Sci. 60(3):433-45). As
di scussed above, nonoclonal, chineric and humani zed
anti bodi es, which have been nndified by, e.g.,

within @hréee[t' ) 83?)(5' %cﬂbjlgﬁqrﬁg) imyrq@etl“ i W%{:plgg.:te}\gtgiq)eqfsequence is
synonytdly With BeeSCaRRiPcel e i nventi 0” FOf_ exanpl e, an
ant i body can be nodified as follows: (i) by deleting
I )
RO B LTl blod ) SEHAGEBRAEPIS A M ot losst
about ‘rdeg) é@ nlmebmmtlde@equenee\séahajdeld: iaCE, metesvid Ot Lsheopresent invention.

Prefera?g%t faegﬁgg%pggeaﬁ gq]b?ﬁwer%t%gég%tg%% Iﬁgr?§elr8\&herreog]esired such
as 30, #0956 Y89 %”QOQVB('KW& 500 Iﬁlsiblé‘&t'lde% (br"Uﬂ REtHeOOR 1édyth of any one of
relonto alter, for exanple he nunber of

SEQ g N@@sﬁ 8. 60, 321 65 15%fare the cfldl leridiin cafi @my negleotide sequence

enooaif B RS ST U8 Pt ORIR, SFRLE) "M PR, ana 13, o

encodmg@lnoaihtwo@lymmame fedit® affiho ablt séqibiree sMdwn &l SEQeD NOs: 16-
altered affinity for an effector

49. chhjéﬁﬁﬂne%t§dﬂalé§e reqdibnorepraesd. fOFc)‘PX&rH@erS[ chemie sibthesis of the
u e
fragme@?hnﬁ%%garesi urélﬁ’(lflgg (glgcg liff %tfb‘h’ ?&?cfﬁ%leocﬁfat% 89 introducing
selectegindaduedygesiirito recoihbihenemctoesﬁod uecdmleueaat produEford88, 1
51 A1, USDS5,624,821 and US 5,648,260, the contents
8pesifit Rybrdizgtorareidrer ®P)he NbiPURY, adetleRing! ecﬁrel‘r@bﬁébzmg of a
Siml|ar type of alterations could be described whic
molecule ogppla @ Particuldrenyrieotite sequanaeeyndgssdiirgent condltlons when that
r e, Lhe
seque %[b?génés’rﬁtfﬂﬁ g[‘cdgﬂb‘leQ r{u%fjéi'{fglcﬁ mSJtu bqégé t B&té‘ll fular DNA or RNA).
Specuﬂah@/bndwtlm rrwy mdm@odateorfmematahes betlyedrethge probe drgiGhe target

such as a hu G for an FcR R 1) , or
Sequerfc@rd%) ng Ag '%W‘QP@BY 8@ (dwg'@@g@o%mnﬁe

eci f| ed residue(s) with a resi due(s) having
§ paspt inypedizatien iconditicng aswl str@ggnmymzaﬂorbwasp conditions in
i h
the coiakf BAUELRT. AckMAUARASCLLANRNCA RN 88 Sbiffier and Norther

blot analyei@(ﬁrer bothSIsdqeeme}haa@ @h&ﬂajﬁlrraérardependem olecmger sequences

hap or .al anji ne (see US 5, 624
hybrldlze sBemP ically at higher temperatures n extensive gwde to ahe hybridization of

nucleic acids is found in Tijssen (1993) Laboratory Techniques in Biochemistry and

Molecular Biology-Hybridization with Nucleic Acid Probes, part | chapter 2, Elsevier,

New York, New York. Generally, highly stringent hybridization and wash conditions are
selected to be about 5°C lower than the thermal melting point (Tm) for the specific
sequence at a defined ionic strength and pH. Typically, under stringent conditions a

probe will hybridize specifically to its target subsequence, but to no other sequences.

The Tr, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. Very stringent conditions
are selected to be equal to the Ty, for a particular probe. An example of stringent
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The anti body or binding fragnent thereof may be
conjugated with a cytotoxin, a therapeutic agent, or a
w0 2706087 ve netal ion. In one enbodi nent, theP@Er/USWITI064568
that is conjugated is an anti body or fragnent thereof.

A cytotoxin or cytotoxic agent includes any agent that
is detrinmental to cells. Non-limting exanples

hybridi%ﬁqCI udeap %H'scﬂfagbﬁh}%r%ﬁ %rxmthc% E,] legr%}g?lgn% qpmplementary
nucleicea@RRS Ih@Qingt PREHROBHAIE, abﬁdﬂcﬂﬂ)ﬁtdzé}ﬂpleméiﬁb@s%ﬁ@ues is overnight
col chi ci n, doxorub|C|n daunor ubi ci n, di hydr oxy

hybridizaticn ic bA%dfasmamide twikardt menef heparin an#@PG, An example of highly

.1-.de S cqcorticolds, ..
strlngeﬁf; g%ﬁ’%‘éﬁd[ﬂgﬁs a{% 61“% n@*‘%?%%cgﬂ?gegégj;gtp?%rgl %1?1’ &elrﬁ&edosf stringent
wash dondiioneiis,15amthuasaliv @s2X SSh e @s 65P€r e9de Sambrook et al., eds

Therapeutl c agents i ncl ude but are not limted to,

(1989) Melpawap doningsAlaboratopy aba@ld, Srring: Hasprdgahaiatory Press,
Cold S@rn’@ I-%gZI h(le\{b%\v YF)KII %tag'd'égcrgﬂ% o ééé%uﬁf‘érra@f{en a high stringency

wash isgratedezt bprd foay stringwpy wdmtmtcanémové batnkgnpdwldapmbe signal. An

examp@ye%qdé%rﬁhé{BSN cﬁ@%gkoﬁ%ﬁtiﬂ@rwmqﬁf more than about 100
nucleoﬁ(ﬁéseﬁ)é 93 |ﬂﬁté% m”i')( S@CCéM@C a?lﬁ éXafn H;ﬂé %IN S IrRe E? wash for a

tinum (1) (DDP), cisplatin ant |nes
duplexdﬁmmredbarceboahith@iomoheobdes ri$ ,15amniubesoini 49§ ta 6XgS$C at 40°C. For

short pg Cid %ﬁg%%h?ut E(#]gé)gﬁﬂuc}ﬁqrﬂ'gt{a?)rc %ﬁd@?@ CE)@gIgOI‘]S typically involve salt

concentidiht Sbfi RSsathdnvbbOlaIM MA*. ioheahBicaUe BbbE 0.01 to 1M Na* ion
conj ugati ng such noieties to proteins are well known

conceritiatione(oarathernpakg)nat: e P;8.8t ang mwepmamr@ ig dypically at least

about ﬁ%gg!?t?inbéﬁgﬁcﬂ%mns?@igwo 0 S% %a%B'rrec\)/ghCI tthgéaédﬁ h of destabilizing

agentsrsﬁmﬁré@fdrmaﬂ’ﬁldéUﬂﬁ@eﬂ@talbédilgﬁial iten ol m@eovfczfd@ (or hlgher) than
endogenous i mmunogl obul i n, productlon For  exanp

that olpgEvasbddr ABsERTEHRIAC:PRDE! o %ﬁé&%u@yféf&'@ti%h Gspay indicates
detectl&l?%f Q%’e@%@ﬂﬁﬁ}ﬁé ighai n joining region (JM gene in

I'cC an |ne mutant mce results in conplete

Iﬁgtfﬁ@%ﬁﬁaﬁ’ SERAPRRCYT AN AP Yanh MpaLGRPREL may be

used teuRlRNURS mublemdaué@qUermeeethutl drer eabstantiallyt hgentical to reference
roduction of human anti bodi es upon antigen chal |l enge.

nucleotigde seguecesjeickesepert iBvention: approbe rpqgﬂepotld,gcﬁgueg@p preferably
hybr.d.%%sz’\: Zgg_@gg%t;&f&g@%?segg%gegﬁm‘%%ns % iurd) dodé@ YiiBhate (SDS), 0.5M

NaPO,4 rmM&EDTA 3B 50°CT8kwedny vstiog i ZKtSSC 0Nt 8BS at 50°C; more
355: 258 ( 1992). Human L .
preferably, a probe and ‘target sequence hybridize in 7% sodium dodecyl sulphate
(SDS), 0.5M NaPQO4, TmM EDTA at 50°C followed by washing in 1X SSC, 0.1% SDS at
50°C; more preferably, a probe and target sequence hybridize in 7% sodium dodecy!
sulphate (SDS), 0.5M NaPO4, 1mM EDTA at 50°C followed by washing in 0.5X SSC,
0.1% SDS at 50°C; more preferably, a probe and target sequence hybridize in 7%
sodium dodecyl sulphate (SDS), 0.5M NaPO,4, 1mM EDTA at 50°C followed by washing

in 0.1X SSC, 0.1% SDS at 50°C; more preferably, a probe and target sequence
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4 1 400539500vi1anti bodi es can al so be derived from

phage-di splay libraries (Hoogenboomet al., J. M.
w®@Beei/109227: 381 ( 1991 ) ; Marks et al., J. MIPCBUS1007/064568

222:581 -597 ( 1991 ) ; Vaughan et al. Nature Biotech

14: 309 ( 1996)). In certain enbodi nents, antibodi es of

the present invention can be adm nistered in

t th oth
PybriciE i et SR SRSyt el &5, NERD c 458MEDTA at 50°C
foIIowe'dgfr# @BQF%Q |H0°B€'§%W§% $h8 a?‘éﬁ) gct antibodies can be
nrstered in co ination wt ohe or nore other

AMEBhE rRatiopnfiel P bLBRIFERY Haulssrd BF Pbiactighyjdentical is

that préiefRRERcEIEbY it hucRIsl aprRist dreld distantldng S@edtidas, sitare an overall
from at herosclerotic plaques, which are thought to

three-diraeasianalusigtcivie, &r are biclagiaalbt @F@Bﬁ@@rﬂﬂwva@h@ slgsecterms are
deflneoaputrfh%?ﬂ %ﬂ‘b%ﬂ)vpel\@%‘glgbﬂd%%cpﬁg‘;@r ea{}%‘b ﬁ?b#ﬁ‘i&g t&@85ch other

S use

under stamgemvaem:dltl@m$ @r@easembstamtlbhya idasticabtf tharmresgdnehng proteins
ect anti bodi es_can be adm ni st ered i n conbi nat

are sq}gsg tigle ientierle ahbis- MRy QFEHNc fera@@rple, when two rhucleotlde
sequerﬁé@?@érﬂﬁrt %ﬁb%ﬁfan%lxa%@ltlﬂ%u\)’ﬁ@nté -G ?gr‘rﬁ&tgarﬁ\?%e genetic

envi si o at the admnistration o
code. the subject antibodies will serve as part of a cancer
treatnment regimen that may conbi ne many different

Canservatiely apriistittiteg enbsiantsn aree m&tﬂelcofadldSDsetJDEnces having
subj ect anti bodies can be adm nistered with one

degen%teecg‘mﬂ sphslityHers wheralgdhesthird RESHgN QBQP?IQSHHPT%/ sglected (or
all) coq%ﬁ@q%%tﬁﬁﬁ%mgéﬁ Yﬁ‘/ﬁlﬁ@?&é{j %ﬁgm ednécg@'@i%cm%s 585 Batzer et

al. (19RAGHL8RIcTAeids rRent 19808 oD bseka red tahod98bpu. Bidli Bhemm@60:2605-

2608; Z?tﬁr}gﬁlpg%c? {5‘3%%@ g‘f‘{)v)@?/'@%%feg@? éﬁﬁé SUEE ng[ hods are

used for treating RAGE-associ ated di sorders. Such
Nﬁﬂ%@c'ﬁﬁwé%mw@omhsq]p%m@n%@uatelcaa@ﬂs&@mgm%@ry to any
t | gse
one of SEGPFNSSS: 8,56 8o f2.15, 551, THERolIBE B4R O EnS6ding & RAGE
amino aoid anunce shpwnopeSEQf IDaNRACE, pr 61 eamd hayongnmdlagnanoantlbody

varlablg@@oﬁe ueg%ec Sqqsuee%@f@oqrr{g%rggggéé Ngo J[6 49, a%d complementary
sequences thereof. Complementary sequences are two nucleotide sequences that
comprise antiparallel nucleotide sequences capable of pairing with one another upon
formation of hydrogen bonds between base pairs. As used herein, the term
complementary sequences means nucleotide sequences which are substantially
complementary, as may be assessed by the same nucleotide comparison methods set
forth below, or is defined as being capable of hybridizing to the nucleic acid segment in
question under relatively stringent conditions such as those described herein. A
particular example of a complementary nucleic acid segment is an antisense

oligonucleotide.
A subsequence is a sequence of nucleic acids that comprises a part of a longer
nucleic acid sequence. An exemplary subsequence is a probe, described herein above,
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NO1 1, or SEQIDNO1 3. In yet another enbodi nent,
such nethods conprise adm ni stering a conpound t hat

wo 274747 t he bi ndi ng of RAGE to one or nore RAGEUSIE87/064568
Exenpl ary met hods of identifying such conpounds are
di scussed bel ow. 42 400539500v1in certain enbodi nents,
the interaction is inhibited in vitro, such as in a

or a Agfidfing: hf Sy PERTT RS Sied Pihein: el % (2 Kinubpig sequence

comprlélﬁg%duﬁ'éﬁo?m@' d@fﬁﬁlbohbéebﬁé@g 8 ribBAutiBotidéy, bpbrbﬁ#ably 10-20
invivo, for exanple, by adm nistering an anti bo

dy
nucleotides, andraere @rw@@moaomoﬂdwm@ $elagiedmudeie @eisk molecule.

The prlfErEY B Rlptoh “SEtbed e SBRaBbREulcs i utPligdengin and

appropfiatengdgquémte Boexend igrovide initReibhngf pollpifdrzatib@tarrda nucleic acid
di sorder by inhibiting the int eractl on between RAGE
molecuig@f BerpresemHnventiofbdul at i ng RAGE activity. Such
met hods i ncl ude adm nistering an anti body to RAGE in
an elppgatedes€@¢anoge comprings Hdditianal inuckadlices ofer ottier @nalogous

moleoufi BFerPRl b i nt PuRlely BEk, o hpRRa A Bl R 0. o DA

polymebésé)l lbfalyua?dldi@tagd@ﬁc@dt B ghesrinitde bedhe inticleic acid molecule. In
gl e- strande doubl e-stranded, or triplexed form

addmo'ﬂh"@S@U@ﬁ@mq peauence Mmayt ke COm!Pdﬂ'%i withcother A seAvanges, such
as prgfﬁ%ﬂ#a IRBYEF. FhgRALYr @hhé‘r?t?érgm Eglﬁggur a%tnﬂ‘?"% ignals,  intronic

roperties¥as the referenc nucl
sequemlsd addlttlohall ms&mtm enm,fmﬂjeltmnaaltlpteljbléatngnﬁm%ﬁ andnather coding
| ei c be synt hesi zed,

Segmea %@HS Srf’f“c’l‘?P 'Qﬂ 6|I38 rexides ctyrs qqmw%@%ﬁjﬁclosed nucleic
acids, ‘Prﬁ&@cﬂh?”&ed%r%r ?o?ngc%trﬁB’ﬁ?rﬁ‘tU%kSr‘e%s%ﬁ' den&bir 'éenuclelcR&%g of the

nventTon conprise a nucl eotide sequence encodin
mventlerhmr\nperatamw bimeedbfo SE’anﬁDrM]H)romot@ Whemzperatlvely linked to a

respondi scl osed ¢ enc d' n RAGE of.
nucleicgiflon DAl b  dioRRE ot S MMt M iiG4Fid such that the
transcriphieh! & tHa nllélael@%foe%o%ﬁ!r@l%d and GRS NS PHGPBER region.
encodi ng baboon RAGE. Nucl ei c acids of the invention

VectorgiIrefer dorfpraleje agidsucapatledd repticalinteireadwsit egllasyciofas plasmids,

Cosmiﬁﬂguﬁgfrhpﬁe%@%ar' abl e region am no acid sequences

PD NGs: 16-

Nucleic acids of the present invention may be cloned, synthesized, altered,
mutagenized, or combinations thereof. Standard recombinant DNA and molecular
cloning techniques used to isolate nucleic acids are known in the art. Site-specific
mutagenesis to create base pair changes, deletions, or small insertions is also known in

the art. See e.g., Sambrook et al. (eds.) (1989) Molecular Cloning: A Laboratory

Manual. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York; Silhavy
et al. (1984) Experiments with Gene Fusions. Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York; Glover & Hames (1995) DNA Cloning: A Practical
Approach, 2nd ed. IRL Press at Oxford University Press, Oxford/New York; Ausubel
(ed.) (1995) Short Protocols in Molecular Biology, 3rd ed. Wiley, New York.
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49. Nucleic acids of the invention may al so conprise a
nucl eoti de sequence that is substantially identical to
waeop7ess4df SEQ ID NOs: 6, 8, 10, 12, and 15, PCUS2ODTIOR4568

nucl eoti de sequences that are at least 90% 9 1% 92%
93% 94% 95% 96% 97% 98% 99% 99.5% or 99. 9%
identical to any one of SEQ ID NGs: 6, 8, 10, 12, and

Meth 5.f 3 400539500v1Nucl ei ¢ acids of the invention may

ethody Qo1 "E8HPFIse a nucl eoti de sequence encoding a RAGE

gr otei n havin [

i8S PuRENN IPiAeR 101 2o 106GRG DPTOE S Festie: RAGE related or
RAGE-%@Q?‘&&%&%Sd%B sl E-1dhtRSdisdrdeRs g?aéﬁ gté a;é’bteri%%% generally

i ncl udi ng nucleoti de sequences t hat east 9

as inclading) aeRo%jiseBiey i04dhichsen tdiedtHEl 8ubit® Hevaded Expression of
or 99.9%i denti 0 .any ,one i I D. 7,9,
RAGE 9r “dligy 45 ToTa, dRapE  48PUeSor RAGE reae disdidersaady also be

characf?PRHI £ ahyN$isbRIey itHSt feerdaibe NEOGnIoR MRt syrfii¥ehs may be
ant i body vari abl e regi on havi ngR an_am no aci d sequence
I

eliminatehtori ameligratemt byl a yeacaeans dalRAGEafuncipnt h&oarixeonple, RAGE

functiof Gf), BE HERREABL HE BTl h P A9RGB B dhteracion
betwednhRAGEB and al RASE-BBYsuditde aB Antib88Yto BMNGES0% 9 1%
92% 93% 94% 95% 96% 97% 98% 99% 99.5% or

98e MctetRell eRbresQioinof ORABEQIS Did¥Riatd®-with see@vanpathological
are conpared for maxi mum correspondence using a
states, seigh eascdiabetip sasedopathyonephrepatiya getinepathy, Indusprathy, and other

csorodfBL Il SRR AR IO SCEERGES 2 IR TS A RO sepsis
RAGE | IRj2@ide ¥/ iprbdiecade h Oissiav affectedy withenrinyt lidlap@aaing efisorders,
shown in SEQ ID NO 16-49 as the query sequence, as

includinge aethrite dsuy as rhewmatoid @rthplis)i Jodiabetipbtsyesn the production of

RAGE SHPShADUAADY pbIRALEER! o HIENGRI oM, AEn PBE YIRS glycation
sequences, 1.e.,, altérnative sequences or alleles 1n

endpropaptsl aThismesuls ial dxédativedsttdssr amt endethehial sl dyslinctias that leads

one hase paif. Substantially identical sequences nay
to VaSC&Pa:{dRW'PsJéat?ﬁ}ﬁgeni zed sequences, including

sequences conprising silent nutations. A nutation may
Ebepinvestiomdngudasra mesiasl&f ctieaigids infanelation oangf diseases or

conditiONEcRAratRirSel &Y AR Stio? bf L ASHMABR &foRAE cascade in a subject,

comprising administering an effective amount of an anti-RAGE antibody or a RAGE-
binding fragment thereof and/or a composition (e.g., pharmaceutical composition)
comprising an anti-RAGE antibody or a RAGE-binding fragment thereof. For example,
the S100/calgranulins have been shown to comprise a family of closely related calcium-
binding polypeptides characterized by two EF-hand regions linked by a connecting
peptide (e.g., see Schafer et al., 1996, TIBS, 21:134-140; Zimmer et al., 1995, Brain
Res. Bull., 37:417-429; Rammes et al., 1997, J. Biol. Chem., 272:9496-9502; Lugering
et al.,1995, Eur. J. Clin. Invest., 25:659-664). Although they lack signal peptides, it has
long been known that S100/calgranulins gain access to the extracellular space,
especially at sites of chronic immune/inflammatory responses, as in cystic fibrosis and
rheumatoid arthritis. RAGE is a receptor for many members of the S100/calgranulin
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or nore additional residues. Substantially identical
nucleic acids are also identified as nucleic acids
wa b@v/1on7wt i di ze specifically to or hybridize PCT/US2007/064568
substantially to the full length of any one of SEQ ID
NOCs: 6, 8, 10, 12, or 15, or to the full length of any
nucl eoti de sequence encoding a RAGE am no acid
ence

family, STRIAAG I apre BOGP RAPPALTECHe 5o oS ads dyFiphocytes and
mononﬁ@l@b\?%g@ﬁ?ﬁ@@ I IS8 é@la?@d t)kb'éjlfhg/péﬁsfén%ﬂi@ﬂ? response,

conditions. In the context of nucleic ac
colitis kydk+1d ratli Byice. t opllageotisdieced iarthsdiguande experimgntal autoimmune

enceph‘éﬁ’ggah?oddeg? L?iqedsﬁsgﬁgg% B?g(ﬁ% @gﬂg A@EP%C%P ar(gleetéun%bly with  S-

100/calgpafins) had Iae@bxrmma:ll ®l€ iaahd inbamendtery ehscatd qamdnfeinmatory
400539500v1iwi t hin a het erogeneous popul ati on of
conditiop ¢alj is sdteblendardbairagthods 1o tipatmest dererdbed herein can be one in

which BEFBRIRY!dbiind BLcaRaueRRGarfior hybr di zatf on

tudi es es are co enentary to or mmc

i‘ha'ﬁﬁ%%g%?%@ﬁé‘@h?eﬁé%ﬁgﬁéﬁé 508 T HGREFS et as ocours

with seiptiefstibakl y TheramieRACHRAIiIS®Iid4 ahd RAGRUSIhE 'ﬁd@gmenrs thereof of
even | onger where desired, such as 30, 40, 50,

the invenigon oan bessed tortreniGensish 80PtiEIBROGS, &ﬁ‘ﬁ Y5temie |f5lfPr!0$|S Sepsis

< o QSRR FIoFTIORFE fbeS5R 8, Wk, B % ltpelod n o

dysfunetlmmypgperfﬁw@ﬁ amhlypomsmrseb{ueeptm shooi) d eex‘&ﬁ@ fobn of sepsis,
and 13, or

hypoteQSP b, BAHESH Sieoaile ratesiats SugLEns ol | Stagiesisgs a serious
mfectldﬂoscal}sféd 4By %ﬁ?ffﬁﬁf rﬁﬁ)@‘en&éﬂtﬁﬁrﬁné}@dr aRmh | Yher %é‘rﬂjrgy Listeria

exanpl e; em cal synthesis of the fragnent
monocgiogkenest iRAGESf haribben cshawrdtoameldna‘te dheilethat etfaets| Qfggeptic shock

eyl ARG S5 oS SERURICS LRt SRATALAS et o
systemrb/ binfiglrradtiom &ed ebﬁgérp G)h}cfuﬂ%tml NehclEIRg eébﬂ@rm@litles in body

hybri di zi ng of a nolecule only to a particul ar

temperature e 6ardievasey e ieasamedens and |I¢t@wte: eadnt; iedgiateghdiver enzymes

and aIt%‘P%{ ﬁ%%gkazqgﬁcﬂq f‘iﬁé Eg qdur]ggqn %'%ﬁg Sr %I{Zﬁéﬁ ﬁEpc @‘ﬁfcﬁ stimulus that

becomby rhdlifizat and dysyequtaednoling enotisetd o esodisit gfesspdidiesults in a
probe and the target sequence depending on the

polymI@rpMahg@fﬂ,cyom V‘t"lﬁ‘eaﬁ%ml'rtﬁ| ZRSCERS cdlibackaremia, and recreates the
hemodynamic and metabolic phases observed in human disease. Experimental results

obtained with the murine CLP model of sepsis described herein show that RAGE plays
an important role in the pathogenesis of sepsis. The data also demonstrates that
administration of an anti-RAGE antibody that binds specifically to RAGE at the time of
surgery, as well as up to 36 hours after the surgery, provides significant therapeutic
protection to the mice, as evidenced by increased survival and improved pathology
scores. Antibodies used for the treatment of sepsis, listeriosis, and other RAGE-related
diseases can be antibodies that bind to the V domain of RAGE and prevent a RAGE
ligand or binding partner from binding to the RAGE protein.
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Stringent hybridization conditions and stringent
hybri di zati on wash conditions in the context of
woewhevw4aci d hybridi zati on experinents such aBCT/US2007/064568
Sout hern and Northern blot analysis are both sequence-
and envi ronnent - dependent. Longer sequences hybri di ze
specifically at higher tenperatures. An extensive

ide_to the hybridization of nucleic acids,is, fou :
PHe ireBainten e ok Boa aBFsateticei ERBHh b Tne 8ibodies anc
methodd @FhR@ FventisRdmdy eeuhrididiba! @?Ya HpBaliZHR MfiPRm@tdrd cytokine
Nucl ei ¢ Acid Probes, part | chapter 2, Elsevier, New
cascadep@s, InNdwumatRid adhrtisal INonlinitrg exempiesgehinflammatory conditions

that cap6 LEER AT Bl BRE Rk AtRoll 75 BEGE-d5S ragments

thereoff afid/bheosiritions sfethieepessent ivettibhnadiudenieq.sdiseaged involving
and PH" Typi cally, under stringent conditions a probe .

the gagfrpintasfipal diegk agpeessaciaied \tissyept SUEArafeiledsibappenrdieitls. peptic,

. b t ag. 1S
gestic 4 oRy A IBers SRS, B K Lo BT BB BT rorancus.
acute driteischegdd colittpy eiveetituytitis] dpigesttitisy echpésiag otHojantis; Febdlecystitis,
. probe. Very stringent conditions are ect to be .
coeliackjianse.d AT ERAI 5 dseReP BN iy %@%ﬁp@%%e@%}: systemic
oroceB TRt Y AQRE°ARgERHRERS eoth o B0%IA A inapnyictc
shock, nonchwie caniplisx disgasg, organ ischrmaboaperdBiaro iniliymengar yecrosis,
resi dues i s overni ght t‘%b.ri I zation in 50%forpmamde . -
nay Telf FebSig SHPUHEA 1 QoA 0t 0ckn BRARBPe TSPORIGRRY. cosinophilc
granulérhé] gmlorﬂ@t%hisf,? andi dredigosis ); diseadudt iagolvimglth drogekital system
at 650C. An exanple of stringent wash conditions i's 15
and asgpeigtasstissues. @MEES@ septiceabertiopsepdidyseitiSavagioigr, prostatitis, and

LAl o : C i Qq; a |
ety gt 1) he Ao ChER) S Aol ARIBIALY ABDKE cucn o
bronchitigl keiphyisemaYahinitid, atystic disesis ppheumehitiSSedaltfreepiratory distress

Oten, a high stringency wash is preceded by a | ow o
syndrogyey i nQ@ﬁ%’&‘ﬂ%‘éﬁﬁn@EP%C@W@CB%Q@'FW%,Ob@"é@&j‘ﬁﬁi . bxgnchiolitis,

X i i . i ti . .
phanyoGRTBIE R, R RS SRR, AR B €O B rious virses
(such a8 mflueszanrekyirSKCy atyndPied. virkis, ¢l¥mplepatitis Bowirus, hepatitis C virus
stringency. sh for . a duplex of nore than about 100 .
and hefpes)eBar Bl (oah 8 disyR Batacbasteres o Lesela eueficingi (such as
candidf@ls) SR LpltERRS Akt ImultiBBMHEr Xirb&ite0 (Bt et ifgddia, filariasis,
stringent conditions typically involve salt
amebiasim @net hytatidreysts); dersatolngicad idinsasemang+canskitjons of the skin (such
as burrt1§/,pc'lecrzrj‘r%e!t?(is?ggyr%at%m%/lostlt%, %Mny&% ' Picaria warts, and wheals); diseases
involving the cardiovascular system and associated tissues (such as stenosis,
restenosis, vasulitis, angiitis, endocarditis, arteritis, atherosclerosis, thrombophlebitis,
pericarditis, congestive heart failure, myocarditis, myocardial ischemia, periarteritis
nodosa, and rheumatic fever); diseases involving the central or peripheral nervous
system and associated tissues (such as meningitis, encephalitis, multiple sclerosis,
cerebral infarction, cerebral embolism, Guillame-Barre syndrome, neuritis, neuralgia,
spinal cord injury, paralysis, and uveitis); diseases of the bones, joints, muscles and

connective tissues (such as the various arthritides and arthralgias, osteomyelitis,

51
400539500v1



concentration (or other salts) at pH 7.0-8.3, and the
tenperature is typically at |east about 3Q0C

w@ewrnggswt conditions may al so be achi eved w tPCT/H§2007/064568
addi tion of destabilizing agents such as formam de. In
general, a signal to noise ratio of 2-fold (or higher)
than that observed for an unrel ated probe in the

o Aok e AR bl 25 B B B ke EA e svnovus)
other Rfoi¥RINE iapat ihfamastoMeaRorIe | (ELEN astMhstiBMiab§ravse dhryoiditis,
to identify nucleotide sequences that are

systemislipuararytiematosien tGerdpastirest syngiemen Beheetsisagyndrome, allograft

rejectif S HERE RepteBb SR ol v Y aLbogRs, AnRyBPRq HRERNiE Beroers

dlseaséeélm@rmers siHdeedeNragladdcad vatibudhabecdrSPRImors. 5rMi prollferatlve
1mM EDTA at 500C foll owed by washing in 2X S

dISOFdQ]jS ](S%?hsﬁg Hedgkjog:; d'$ﬁﬁ3@),p?”'é¢,emaﬁ'ﬂ)§/ cageghe U@ﬂ%mﬂﬁt%ﬁyg@t immune
rost oGRS Y Bl Biskfod 2 sod um deeyt sul phat
e SRR SR, ORI BEnion o

be usedad e@yt céhkte?hal@nérséﬁbs e@n@@Mﬂ%aséMﬁ@E&oﬂtof%CR@GE ligand,
foll owed by washing in EX SSC, 0.1 % SDS at

partmut%'b/earﬁpﬁ@f@f'ablayh'gﬁ fBP'@'bB’ QliPdPt bﬂ@mls@@qﬁrr@@%?mal BNA b|nd|ng

I
proteinBefiteR ELAT PO CiReh P 2821 dedilaqsh PSR Popidfith ot .
Biol. CBE®. a268:087 264197 3pr (D88 Hbivisichanags been andwinataggtteract with RAGE.
0
Amphozqqgﬁ%{:rgotggﬁj%%gg%g&é%@rI d e@'ggw?rﬁ ggd@)@l um dode &élasembly of
proteaﬁ 8%?&)(% ih T flﬂarlﬁ%lﬁﬁgsggte% E I%é%nnggntrfblfté”té &M mobility).

tion that I d sequences are
indicatisgbitiatucanegrsyaiiedelspi aéRAGE tefeted pﬂlsmrehens Breodigdtivg effects and

t he nu s _are. su taII entical, share .
other asteeties i Oni bEEm il SRaTAver cool Bulsy Sest B HE genesis of
certainPILPhIE! C ok Yerlammsie! dmadddritH, val 18B4IS tundie growier ﬁ%ltﬂfo?y effect of

defined further herein bel ow. Nucleic acid nol ecul es

blockinghBAGHo hastbagfbeobseryedtin aacmasy Hemormaedels(Ga gtigma), the Lewis

lung e SRHSTY TP o1 a0, Btk ETPH hoh e ontaneousty
arising 'B%ipﬂldﬂfh?e/s PCeite eressingihe &-Hahrgs trfaW@géhl@ l(lesddrdst al., 1990, Proc.
uences COEI‘I se conservatively substituted vari ant s

Natl. Ag@d p%film&ﬁ%ﬂ 918%e genetic

Antibodies or binding fragments thereof of the invention can be used to treat or
prevent diabetes, complications of diabetes, and pathological conditions associated with
diabetes. It has been shown that nonenzymatic glycoxidation of macromolecules
ultimately resulting in the formation of advanced glycation endproducts (AGEs) is
enhanced at sites of inflammation, in renal failure, in the presence of hyperglycemia and
other conditions associated with systemic or local oxidant stress (Dyer et al., J. Clin.
Invest., 91:2463-2469 (1993); Reddy et al., Biochem., 34:10872-10878 (1995); Dyer et
al., J. Biol. Chem., 266:11654-11660 (1991); Degenhardt et al., Cell Mol. Biol., 44:1139-
1145 (1998)). Accumulation of AGEs in the vasculature can occur focally, as in the joint

amyloid composed of AGE-B2-microglobulin found in patients with dialysis-related
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code. Conservatively substituted variants are nucleic

aci d sequences havi ng degenerate codon substitutions
wWob@reoa14t he third position of one or nore selBCE/ESR0)TI64568

all) codons is substituted with m xed-base and/ or

deoxyi nosi ne residues. See Batzer et al. ( 1991 )

Nucl ei ¢ Acids Res. 19:5081 ; Onhtsuka et al. ( 1985) J.

amyloiqesgs MIEE &5+ pLobed ER0: S20fART 208 (Ba alvae et o- cin
Invest.| @‘891(3]830299’4 ;@996[’))‘)‘}36? Sg?eﬁé#ﬁﬂl}ﬁ' @s %de%liﬁ@&pbyﬁffﬁét@és)cutﬁure and
tlssuesmfgoaé@ntswtb@mm’q@%ﬁ@ma@dehgl ,aNMMﬁd nﬂ) 19@2d1 004 (1999%)). The

prosro G SREGRIRU bR, WP e st ARl suagests

endog@mecﬂe@mbevmemerﬁﬁ%ldaeh@ ‘ablé tat funotiod eﬁm{/@lmtsatés of AGE
sequences t hereo | enent ary sequences are

depositaie| Seih aecdByae: AR HaDY® S chBeo B glmracpelki;ular properties by a
numbeF‘B‘F 'rﬁéHHa%%rﬁ§q‘ﬁﬁfﬁ%ﬁ§h%R$%L% é’%or@é'é%d ledw) %\/e‘P@ pormal tissues
on o ond ween base

ot her on fornmat
and vasauiamreAsn usedenhieormnaent wrrerda ghen reoapﬂoeerelrgmdy, accumulate, it has

been SHOAAY Nt RRGH PERPTERIRTEOY ISR (haGt Bb. Ao idinagy. H2:16498-
16506??%‘2”E%€Qlt'ﬁ%lBP@f?éms 3'@87‘@}1 ?&Ing)hTQﬁi@"’et ar, J. Biol.

fined as being capab e of hybr
Chem. m&]@?ﬁ&b%?%@ﬂ@ﬁi) i RAGe sexpressioneis rietraasea| in  endothelium,

stringent, con ns. such as those described herein. A
smooth Fiudtfk: Bels BRa brEREind: P BeRRraRen ParGoRier & ity vadtulature.
Also, SI€GIBENH t&ll a0itart hé@é’&%rﬁbhﬁﬁlﬁé@'tﬂ@f IABE-RASEDFRENRASE caused

is a sequence of nucleic acids that con%)eél ses a part

8

changesf ingcellglag @ropgrtesinopertant is ¥gaewiaehomeostasiapl ar y
subsequence is a probe, described herein above, 47
AOt}%@GEOarltdbocheeprdrrtﬁndinghfeagmerﬂSpthenemf ean i@enl bieeuséd to treat

erectilqr.[@y fruagﬁ yr.%g\ﬁ%%gﬁﬁt&iﬁ%g qu%ﬁgﬁﬁg %It pigegr? %/&D?ﬂ %&idase-like

enzym@r ﬁ@éﬂﬁéys%@@slﬁ@%é%lkﬂﬁﬁénonaw iPiceoRitief AN ¥s the principle
- nucl eoti des of a sel ected nucleic acid nol ecul e.

stlmula'rcweobpam@mgsalf smpeth musele @Qlaéatmnﬂa@tsresults in penlle erection. By

nhioiifl BN AELERIE T RAGH! HseiRe  AFRRYat Shaf R ot oants s

attenusteda nucl ei ¢ acid

Antibodies or binding fragments thereof of the invention can be used to treat or
prevent atherosclerosis. It has been shown that ischemic heart disease is particularly
high in patients with diabetes (Robertson, et al., Lab Invest, 18:538-551 (1968); Kannel
et al., J. Am. Med. Assoc., 241:2035-2038 (1979); Kannel et al., Diab. Care, 2:120-126
(1979)). In addition, studies have shown that atherosclerosis in patients with diabetes is
more accelerated and extensive than in patients not suffering from diabetes (see e.g.
Waller et at., Am. J Med. 69:498-506 (1980); Crall et. al., Am. J. Med. 64:221-230
(1978); Hamby et. al., Chest. 2:251-257 (1976); and Pyorala et al., Diaib. Metab. Rev.,
3:463-524 (1987)). Although the reasons for accelerated atherosclerosis in the setting of
diabetes are many, it his been shown that reduction of AGEs can reduce plaque

formation.
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nol ecul e of the present invention. An el ongated

sequence conprises additional nucleotides (or other
W@e@leows nol ecul es) incorporated into the nuRCEUS2007/064568

acid. For exanple, a polynerase (e.g., a DNA

pol ymerase) may add sequences at the 3' term nus of

the nucleic acid nolecule. In addition, the nucleotide

AGEhREy MBEREERAL ST elald hoBidbit 1l TnaR Berlsaitu or prevented
with arPHerEeE8 WortpaiticH HtRlde: ddifté MM SREBIONESSases fsuc_h as sepsis),

addi tional restriction enzyme sites, multiple cloning
shock .9 ¢ Septieghotk dreraainagic sbgeatehtohronia ipflanimetary\isgrases (such as

rheum R AP TR oS BETe SRRl aTeetah e pplier; FiEbR bowe

diseasg\h@uiiple 8cletsdigipsoriasis, Qfpusheysterediupus nepropel ahdveilammatory
linked to a functional pronoter. Wen operatively
lupus  NERREER.t GNE ALErePEIIRMINNG JiseAfnSer GREdipyasawRt idnases (e.g.,
a ; c c c ;
atherofFRLISkBRe Mradlic pfadlit pEbfudh blofdCdnd PERiphOGe), diebetes (and
particulaelgutardéalsgulah digeasest gy diabgtios), deuplaasionef@fr diabetes, erectile

nucl ei ¢ aci gs capabl e of replication ('/n a host cel

L,
dystungifth GRNGST i Ritts U SANER, MAYSa el S gPeman RiPgiate cancer,

a int S I Anfent,| y d it
rumand e @fic, Lindi ol | GHE R MaRART upscuite and otver
vasculitis syedifomest suhaasl neembiringnsascubidesangphrpathies retinopathies, and
chﬁning techni ques used to isolate nucleic acids are
NEUrODRHU® in the art. Si te-specific nutagenesis to create

30 Rl HoFRRsal T 2Rriglhs o T GRAGE riBocies and
_ i ul ing: har r ;
RAGE BRind, faghin B L8P, Js: SHTeSP arfoodid Mt MifHRisiered as
pharmadaubical, ddewpositidas, Samchanayetalsal .bg ddyginjst&bepdewitherane or more

confL I, T Al S U WD e o
therapeiRSiediNén Gborédtda pArtidided tsrditid PICEHdtions2at @An b&lkreated by

~ Press at Oxford University Press, Oxford/ New YorKk; .
adminigigatiaye|of (either thel gBipodias: alanept o dlys adminMsiration a@f the subject

antivod LS BEART B rEpebiie 1 FhGERwarare sissrders. By
way oftexadiple,| RAGERIgssavtbadiissrtiets aiudey bBAGEe nel khidd @, rheumatoid
arthritis, osteoarthritis, inflammatory bowel disease, atherosclerosis, vasculitis and other
vasculitis syndromes such as necrotizing vasculitides, Alzheimer's disease, cancer,
complications of diabetes such as diabetic retinopathy, autoimmune diseases such as
psoriasis and lupus. RAGE-associated disorders further include acute inflammatory
diseases (e.g., sepsis), chronic inflammatory diseases, and other conditions that are
aggravated by inflammation (i.e., the symptoms of which may be ameliorated by

decreasing inflammation).

Methods of administration of the antibody based compositions can be by any of a
number of methods well known in the art. These methods include local or systemic
administration and further include intradermal, intramuscular, intraperitoneal,

intravenous, subcutaneous, oral, and intranasal routes of administration, including use
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RAGE- associ at ed di sorders. RACE-rel ated di sorders nmay
be characterized generally as including any di sorder
WO p0orhowok7 an affected cell exhibits el evated eRrEr/ESHITIN4568

of RAGE or one or nore RAGE |igands. RACE-rel ated

di sorders may al so be characterized as any disorder

that is treatable (i.e., one or nore synptons may be

nate | i orated). by a decr
of & rggHiedto ARGl o ARESH L FTh T esuahig. fpiraduce the

pharm&de digdl BombbattibRs d¥fthannd@fin i@tthdlicehtal fehldRis system by any
i nteracti on between RAGE and a RAGE-BP, such as an

suitablenkauiedyjneledirgGintravestriontare asdd inisaihecali mieaionRAGRtIayentricular

injectioﬁ.sri%gtt?é ?%céﬁ%{ﬁla %}Z}éﬁr rﬁggwgk ig%%?té al&)?ééé(@ﬁ\iﬁ)‘fg 8ttached to a
reservdlgsuenaishan Oamtlags heserdois oMiEthsds bhivltredubon may also be provided
i mmune/ i nflammatory reactions of blood vessel walls

by re¢firiogelplsi ©r RueFEAragables dBVICESs 08k eddSRO; SSlIféthhermore it is

nfly r I
conteri 6! el o Yo Y ATIEAR y Sfgcs S e, st o
prosthdticssues, the production of RAGE |s t hought to be
caused by the overproduction of advanced glycation

Podeixafiptd Scarlikige s6varelys damageddey icoadiionessf adjoints such as
endot helial cell dysfunction that |eads to vascul ar

rheum%tpéﬂea%ﬂli'%aaﬂ ﬁé@@&f&”tf‘ﬁr@ﬂ RedRPlagRdi HtMhQkes OR ImPeMoY various
prosth&L ,@%Hlé‘cg i 'éyté‘t%q{dn% Iﬁ@%l?'nﬁ%@ﬁﬁ% %lst‘?f?@%ﬁﬂ'gcmése based on
e nflammtory

aracter actlva Ion o
coIIageﬂnyth@%ermmgim itemplasedjBiwne eoapr(1990YClin. Orthop. Relat. Red.

252 1381 BoReb g effe@b’aﬁ%ﬂeﬁ‘%%ﬁ%@” Prbgg) ps o7: 208; anc

Tallgav%"g?c}:ﬁ' 11 g(lﬁoﬂe MiRBRTRR bféé" C%é %’Pt)aghed to natural or

onpri st ng n ant GEantl or a
syntheiﬁcr aglyerars t(Wéalidanfi et l%dmr(hsﬁsmdl&)net hbS&glmBr:M,g‘v’amntl eflsal. (1991)

Plast RABPGSE gl B Ty Mol eearSerien A akoaa y o iaser,Ges 25:32

Freed éN\@I ErodmNABicReE® Matb RESD DY 1B HRIMRRCYACHhtPERAN @ﬁS Patent No.
g., see Schafer et al., 1996, TIBS, 2 1:1 34-14

5,041 ‘Zi&meFOétexample 10w dreedien Gass bepgiawn lmmhmraomzlglodegradable

blocomL%%gg% ia@h yapg?r‘ou%gsg:égo%éu@hﬂgd f%? 'Bglyrﬁ%é %l{c%e;ag ?)%?yglycollc acid,

polylacﬁ& S0 fifetdse Bkt rughett b@%rﬁ@tgkhaﬂ gegradpadvier digse abta function of
S Ion been known t hat 100/ cal granul i ns gai_n

hydrola @ INEoPONEIEE AGHENELINED ISRAGDUS SRSy ihes matgces are
de&gn?& 51 BW ‘édé&?}%’t@eﬁutﬁgh?gﬂatéﬁs}’eﬁmﬁsthé"%ellg‘ (HYiPEhGraftment

brosi's an
occurs. The cells can be cultured in vitro until adequate cell volume and density has

developed for the cells to be implanted. One advantage of the matrices is that they can
be cast or molded into a desired shape on an individual basis, so that the final product
closely resembles the patient's own ear or nose (by way of example), or flexible
matrices can be used which allow for manipulation at the time of implantation, as in a
joint.

These and other implants and prosthetics can be treated with and used to
administer the subject antibodies or binding fragments thereof. For example, a

composition including the antibody or binding fragment can be applied to or coated on
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rheumatoid arthritis. RAGE is a receptor for many

menbers of the S 100/ cal granulin 49 400539500vifam |y,
woredizaed7wy their proinflammtory effects on cebPdBUSWOTI064568

as | ynmphocytes and nononucl ear phagocytes. Al so,

studi es on del ayed-type hypersensitivity response,

colitis inlL-2 0 null mce, collagen-induced

the mﬁ]%hﬂ{o'gtérsgég*@glg ? ﬁg‘?ﬁﬂﬁg‘@é@w !trbei%?b%ggg rganents thereof can be
admlnlétlél*&ﬁéi'r'@&|y)’tov’e’né @p&:lﬂé%@lfe%ﬁicgtr el (bﬁ ) to A8 danRided fomt).

role in the inflammatory cascade. i nfl ammatory

$REMY néétrﬂ atrnr%d|e§e§é¢e@bé@mfrﬁ’§te{)é§)egggfd?99§ aoé%mbﬁatorlal therapy

treat descri rein can I'n wh
with othefr| agertisor yCaybiatios tesapylaefersata iargt dokm Tdfe administration in

combirialgnr PoMS e G URErerh BRRRENL (GBS SHER Mhathe second
compo@hd ii® edinfRisred ¥ ﬂié“ﬁié%lfs'l)ﬁ%ﬁf‘rﬁ@tetr@@rtlﬁ?é’rfap@Dtlé %mpound is
i nvention can be used to treat” sepsis, tic shock

still effg(htd/esmsmnb@dy (&gerthedive. capeuRdy greism@ angogisly effective in the

patient, Rl TTRk Aoty SRARBHE Sobnel s tabSufady Eeklfmote the

differertrthéeipeutic Toagtoundsserebe ddatinistred &idies in thepsamasioanulation or
is induced despite adequate fluid resuscitation

in a sepaate ferpaylationy Qith§élcp69@m|tﬁ$tétpf seaueniiady. B-)huéaﬁn rAgdividual who
recelvefso%jcff: @Emﬂ%ﬁ@/% tg@bm%ﬁt Bh}brﬂt&' ﬂ‘%’éf ??d ffferent therapeutic

nonocy ogenes en sh
compoledtidhal effects of septic shock (L|I|ensek et a
2004, 113:1 1641 -50). Sepsis has a conpl ex

PbY 8kamnpy .in deé icagd diYinfrfirelidry doMditRmsathe Bubjedt andisddies can
dysfunction, including abnormalities in body

be admlaﬁt%eaﬂmm@mbmtmndvmeuw Wﬁa‘?ﬁﬁ%ﬁge@ﬁwﬂe@dk@é@ﬂ reatment of
mflamrﬁ%!:l{ dlseéag tc?rdcérﬂc}ﬂ%n n%@?ﬁs %nglﬁllﬁ qﬁgqrecaef?{n%hi %lf mflammatory

eresponseln SepsiIs Is to an 1n

dlseases lomtoxsdmdﬂm m&u@e‘mbuampélrfoteldnmew tdy@mﬁguﬂamamtorl'/hagents, or
gLPrme Eﬂﬁmsmresul in a polymcropial ,
a”t'ph'?%'ﬁté%stu AtipRlPgIstics Ifor g%r0Rle, GHFASQRICAIdSYISHCh Asqcortisone,
tes E%rﬁgdyna rﬁ’s@o tab ; ;
hydrocgg%gﬁged |brléﬁj3man di seg]éég. pri@rg’i neﬁltdgfcé}@atﬁé triameinolone,
methylptedaisoéahea prednhkdeng, i mramﬂ?hmmm, dﬂxam@basomi@sbeiammihasone
ein sh S an tba ortan

her w t hat ro
beclomgTistiene oG BRSPS oHRORR AN dTAPifes inethasone
dlflucorttéléheaérﬁcﬁl‘téldn@t 'c‘llfbé?éscﬁr‘arﬁﬂﬁ‘mo?&@ﬁ Bty @@@r‘ trAdfunosuppressive

bi nds’ specifically to RAGE at the tine’ of
agents such as anti-TNF agents (e.g., etanercept, infliximab) and IL-1 inhibitors;
penicillamine; non-steroidal anti-inflammatory drugs (NSAIDs) which encompass anti-
inflammatory, analgesic, and antipyretic drugs such as salicyclic acid, celecoxib,
difunisal and from substituted phenylacetic acid salts or 2phenylpropionic acid salts,
such as alclofenac, ibutenac, ibuprofen, clindanac, fenclorac, ketoprofen, fenoprofen,
indoprofen, fenclofenac, diclofenac, flurbiprofen, piprofen, naproxen, benoxaprofen,
carprofen and cicloprofen; oxican derivatives, such as piroxican; anthranilic acid
derivatives, such as mefenamic acid, flufenamic acid, tolfenamic acid and meclofenamic
acid, anilino-substituted nicotinic acid derivatives, such as the fenamates miflumic acid,

clonixin and flunixin; heteroarylacetic acids wherein heteroaryl is a 2-indol-3-yl or pyrrol-
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surgery, as well as up to 36 hours after the surgery,

provi des significant therapeutic protection to the
wOorR@e/10%$7 evi denced by increased survival and PERHUSET064568

pat hol ogy scores. Antibodies used for the treatnent of

sepsis, listeriosis, and other RACE-rel ated di seases

can be antibodies that bind to the V domain of RAGE

e L N —
zomeplrﬁtf: | tBIFRErP 'obIsiitdarid ﬁébrb\‘@ﬁlc a@idt iRy REteBE d@rc%\eﬂfee%h%ac type

t he anti bodi es and nethods of the invention may
analgesiggilyatasntiveyheteresryloxyacetinfacigsmesunhy asy berzatace a@wdfébutazone

etodoldf rABnhARE REried sl ey LA kbRl LR PlRgs) such as

methott@dem@ ?OIUI saCGEhyanbdxyupibreguined stiéalbring ritldspagine rizathioprine,
t hereof and/ or conpositions of the present invention

and lefluponide, e.g., diseases involving the gastrointestinal

tract and associated tissues (such as il eus,
Sipermibetapsiudics peptul &) thyalseatmerded inflasar@atary lisgsses or conditions

include? §étc§f§%rﬁ%r aﬁﬁ@c@%%@% rﬁlagrpg }1§§{@n¢ly SXQ}PG ? s, Antioxidants are, for

exampﬁzl wepéioxidd tismutese (SODY)] 21%m@@§tél‘<ﬂ§$/émnﬁ‘dﬁﬂr@ﬁﬂh‘sl gitamin C or
chol ecystitis, coeliac disease, hepatitis, Crohn

E, etc. d¥laeusther antiexidents ar@rwewn%méo&czﬁes@ﬁ@b N tQ?@tr"em C

or Ioca_l i nfl ammatory di seases and conditions (such as
Zbe hawbjeal laotiggdieanastyy lsatid @sshack of | amuieeimmnipregimen for an

inflamrﬁ%@ﬁgg%d? v@‘@b?ﬁﬂsgsmb i’@ 3/ gﬁgﬁirgﬂﬂuéﬁt’&mq@%rﬁatory agents.

For exéﬁ@t‘é(,,théaélhj}‘e‘dtaantlbbﬂ%spmfaﬁyxb@ad@rﬂﬁisf&@hl|hlcbrﬂb|ﬁ8hld>r®lvﬁth one or
granul omat osi s, and sarcoi dosi s); diseases involving

more Qﬂwé%N&é‘éﬂ» IWARQ}I @ﬁ]'ﬁ\ﬁwm@@r@s@mt i ks 98¢ @glm@“ra@nt of the
apphcaﬁSﬁt't E%J%bp%ntlg%@sd%m ﬁ%@mpﬁ%g'tﬁ‘%rteb? 'mB oﬁéaéattn'lrﬁstered in

ret I'Seases he respirato
comblr&mshamranfétmm@catat el aﬂbﬂmmbwmna,sthbr&rménttswgect antibodies

oy OSTBNSBBit HhiSaf Kb Tt o™ ¢

E]neum)ul tram croscopi csilicovol canocom osi s,
thearcase ©f qar@ﬁwﬁwlartdl§ea§m@pwa|@pﬂs5an@|@m‘mt@lgrly aepe arising

from aﬁéﬂgéﬂgérlo?su@%bgg&is %luéﬂ 'a?é r}ﬂouéﬁmd Wa%té %b@{an\éﬁf 'u‘?ﬁ’aﬁnmatory

uenza pi ratory

componeéntyshe klhb(ecﬂ‘@rﬂwddiesscd'ﬁ bé radministgped i cemﬁlnatlbnsmnaﬂdne or more
bacteri a s di sseni nat ed bacterem a

other qhgghgsgz)s@fy{,g} jhe {req SeratS ﬁarng@%HI,aa,d&qagasarﬁgents useful in the
treatmé}{t%f%?&b%/é‘f@héw&gééﬂé McRldP BLRSH Bt (iPHEH t8SB-blockers such as
mal aria, filahasis

carvedilol, metoprolol, bucindélol, bisoprolol, atenolol, propranolol, nadolol, timolol,
pindolol, and labetalol; antiplatelet agents such as aspirin and ticlopidine; inhibitors of
angiotensin-converting enzyme (ACE) such as captopril, enalapril, lisinopril, benazopril,
fosinopril, quinapril, ramipril, spirapril, and moexipril; and lipid-lowering agents such as
mevastatin, lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, and

rosuvastatin.

In the case of cancer, the subject antibodies can be administered in combination

with one or more anti-angiogenic factors, chemotherapeutics, or as an adjuvant to
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anmebi asi s, and hydatid cysts); dermatol ogi cal diseases

and conditions of the skin (such as burns, dermatitis,
W@l200mae0owyosi ti s, sunburn, urticaria warts, aneCT/US2007/064568

wheal s); diseases involving the cardi ovascul ar system

and associ ated tissues (such as stenosis, restenosis,

vasulitis, angiitis, endocarditis, arteritis,

radlothg%a?p&gg Clégfﬁﬂéigr gn{,'lg{q%g ot’%hhﬁ%ec gldﬁw@lgﬁa @@[93 ép%“salpject antibodies
will setvBCHE Hart 0P8I datickP ticatrhe AP AfimenaRthich SR EDMbIRY Bfany different
di seases involving the central or periphéeral nervous

cancersiistaneuiinagentdcifitibadiasseubindnguirgamenie hergpt may be linked or

coupied J5EENAMCiEer Pl RIS 1R Pen S aRIT b sl RBGE. such

antlbod”l@ybﬂfrggmenﬁepthméoméyl Uefﬁldmm;st@r@datbyé pétler&nﬂhch that the antibody
tis); diseases of the bones nuscl e

will b'%Mt@éﬂ%feCQ'iSs@i%@S%'%&A@E t|ﬁeth@aﬁaS@u@f B0, Hhetsu@%ﬁ antibodies
can bea%@rg%%ggéﬂlg}ggiqqflﬁg?ﬁcgﬁgé&t Fl Ir’rﬁg%‘tggy agen%s and may additionally

be conémeddithtaamodifiedadietary hegimenoi d arthritis, and
synovitis); other autoi mune and inflammtory

Hos @il eestrisnicof 86psty anidnespsis-gelateds disofdersi o édr&litions such as
system c | upus erythemat osus, Goodpasture's syndro

septic g@%t@ \gelgyaﬁd‘pbﬁp trgatr@@mtaqaft sysigrate igariosis, anti- RAGE antibodies
oS

of the @Bgﬁ%@ﬁ{ I‘E?ﬁ;b% E@rﬁ%n@ﬂe?@cgﬁﬁ gg@éﬂ%hbgq@?%‘iﬁ& ié?ﬁéé A f?grapeutlc

reglmeas tovtidat gepsiaranausepsisiostated disomiess andonpdlnbnnsﬁ easratbl tveat systemic

|ISterI0§Iﬁe?:r def Spﬂﬁqu gs:]ep%%ror, |f§%$j:lfgssl$|gél‘l? %azg%%ﬁg gyta(drgﬁ%?grin%a%% subject
antlboog?éé REImBingfes %%ﬁoﬁ?tibl i Dbt Qﬂ’l@‘r erfﬁ@gl‘ EoMEb8Bons that

rag ments thereo i nvention
are thetstaradardmfmre foruhe pactadular swmwtomsaand atat@afsm patlent
expression of a RAGE |igand, particularly anphoterin,
i bhghagpalt,| thieypasenp nivetrnoohiaisormomblesrmawthbd A inhibiting the

mteracg@'ggfga%@&géel |B‘8%§\aéléglp% %tulpgﬁt é/yhlgh cor@rlsggg@rrélm@gﬁylng to the
subject2§§h é%ﬁﬂéalﬁ/%ﬁe%wé%hbnt‘"@f 5*& PRERANM bl the methods of

I ntera oterin notes neurite
the invantionowk Hheme\mballmgﬁeehm ragmalsntalsswnf acwunbrthat is capable of

prevenfia FURACHB0 R LRE doRSUEIRR e ACG ORI VbR ATRYSt will vary with

the subé@@l' Keihd %aﬁé&ﬁ%oﬁﬁiﬁ%@ﬂaﬁoﬁr& i %@n@oﬁﬁ@ﬁné)ﬁbétrﬂrly, daily, weekly,
i sorder. The oxidative effects and ot her” aspects of

monthly hy@aTiycof afsmimwe@h Rorsexaraple, dhe effeciiviaaopngodf dee compound
may corﬁpﬁ&efrg%nae%li 1 pg/kg body weight to about 100 mg/kg body weight. In one
embodiment, the effective amount of the compound comprises from about 1 ug/kg body
weight to about 50 mg/kg body weight. In a further embodiment, the effective amount of
the compound comprises from about 10 ug/kg body weight to about 10 mg/kg body
weight. The actual effective amount will be established by dose/response assays using
methods standard in the art (Johnson et al., Diabetes. 42:1179, (1993)). Thus, as is
known to those in the art, the effective amount will depend on bioavailability, bioactivity,

and biodegradability of the compound.
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certain tunors. For exanple, In addition, a | ocal

tunmor growth inhibitory effect of bl ocking RAGE has
whewnigligerved in a primary tunor nodel (C6 gl POIES2007/064568

the Lewi s lung netastasis nodel (Taguchi et al., 2000,

Nat ure 405: 354-360), and spontaneously arising

papi [lomas in mce expressing the v-Ha-ras transgene

Acad. Sci 87:.91. :
e SxomBe. Yk OIS IARE G UBPHr A (CAgRTLSTionf Lt yention are
adminiét@fed Y NpAREhCAMAR) Usdbot i bheRhoGht SUFAYERE to inhibit release of
di abetes, conplications of diabetes, and pathol ogi cal

promﬂammtqrvofr:téola@gofmrat@dceAh and/or 4betreat antinflamniatery. spogition. The

von S 1088 YR A R SO G ot oot 10%,

20%, m%cw@nwwmmww (685P4, as eqdveased Wingirmesods described
inflanmation, in renal failure, in the presence of

herein ﬁ?@%l%@ﬁﬂ%kﬁﬂwndﬁﬂﬁaﬁondl tions associ at ed WI th
system c or |ocal oxidant stress (Dyer et al.
0 an.enmbadigen!, the1subiesd-i9 4e%ariT@d.3N; arRe deameat the subject is a

humanB'Irg%ﬂe%}gpﬁ%n%ggﬁ?zi%%gtlgl%??ﬂ%)lfgg?yﬁeﬁ A%S%Iﬁ?@& 8 sease such

as dial®tesy| amyloRIdsedPlenaBidilure, detng, dr3Biflarhideiion. ¥P8Bdiher embodiment,
Accumul ation of AGES in the vascul ature can occur

the SUbIRG pgmpa§e$ nai hiadj\égyal aﬁm &Iawejm%ése&e@fsemz an alternative
emcodfeff, U85 ST RSN LA AUE by e I, gt anoter

embodahent Jhe @Ubject bompfslses e@12:nﬂ:hv2dl&l Mlﬂﬁgyéteﬁrﬁéﬁ)pusl\bMMmetoss or
n. Invest., 98:1 088-1 094 ( 1996)), or
mflamr@%tﬁéy EHpIU§ neé?@”@?(enpl i fied by the vascul ature and
ti ssues of patients with di abetes (Schm dt et al.

Rae urubjed antibpdiespop binding: frapowe)ts . thq;fﬂpfma@gb@s%dm@lstered in a
dose o‘? %@d&gpd@kéﬁg %grﬁé‘gégﬁ%%@t eaﬁgﬁ{ﬁg%é@hael%ht In one
embodgnentn_dte_ eﬁéalvbcarhdunltmfdlt‘\eebgqm&mmqnpm?? fres atfout@\@Epg/kg body

_ eposi tiqn. ccumyl a ave the i
We'ghté‘Pp UE@BI@Q&Q be p\é’Ptr&lTé L'ﬁ”&? ﬁnﬁM@ﬁ“%Cyn%&ﬁg ”?ﬁfé W'ﬁ depend
upon wﬁélt Aerel @%Ibﬁd XHEESERE RlwéiPYs Iy shie bf‘th%gﬁeﬁ%hﬁ

trssues and vascu ature I'n an enV|ronnent wh
ptor's |ligands accunul ate, it has been shown that
Bmxnaégég beconmes upregulated (Li et al., J. BioI Chem ,
649 16506 1997
s T SR e 8 ket ey 5Bl a5 BRE L, pro

calcitortiRePro-adféncthd@diliin 2ar80 c88§alion RdFEmRXSse B3 idMet,SPAI-1 levels,
i ncreased i n endot hel i urg

protein-C, fibrinogen) can be monitored to characterize subjects with regard to disease

state and potential and actual response to treatment with ant-RAGE antibodies of the

invention.

In addition, soluble RAGE (sRAGE) is found in plasma as either a secreted form
or a cleaved form from the cell membrane. An assay for measuring plasma levels of
SRAGE has been developed and can also be used to characterize the subjects. Since
the antibodies of the invention binds to sSRAGE, the presence of SRAGE in the patient’s

plasma may influence the pharmacodynamics of treatment with antibodies of the
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snmooth nuscle cells and infiltrating nononucl ear

phagocytes in diabetic vascul ature. Al so, studies in
w@ezdo/1eat ur e have denonstrated that AGE- RAGE PCT/US2007/064568

i nteraction caused changes in cellular properties

i nportant in vascul ar honeostasis. Anti-RAGE

anti bodi es or binding fragnents thereof can al so be

et SR AT RS o SR RS e TR B R tons of e
antibodyner efore suppressing the circulation of nitric oxide,
which is the principle stinulator of cavernosal snooth

Dru S@{ié;.i tion that results in penile erection. By
g |n|rﬁ%|ng e activation of RAGE signaling pathways,

e hi [ e
B BB L bk 2N o0k HRe s Menting tes
antlbodles thraahhlbrt the eiredihg aif ke ROGH-BROG §., HN/IGEIS A@EnA&h@MA S100,
i schemi c heart djsease is gartl cularly hj

amphokﬁm ent@ORA 3 1PQA ap R, (AREYUNE sBHO0RR. @RP, &%ngg{%é\('a“ and

p150,9§2505§§%§§ﬁ% %?@é@t&e’@%@? Bk RA(F]E L‘Bg %‘Ea’ecsac%%efabove)
ﬁkééﬂgﬁﬁgn{b]o%ﬂ%&ts tﬂeags%' t&/’soc'i' telt 't’%ne%qt‘lg)‘é?ess 'f'r%(Wmodulate the

erosclerosrs in |en tes |I's nore

signalirg Getigitiet asf taedRA)Gl‘ﬁmecemot hm‘uoed Dyata RAGEBR selected from the
suffering from d| abetes (see e

er et at., Am J
group QeBSISERY 2ofgHANEE @ag%@lf PcE’faSNetS@@ amﬁhOJeri%&mOP, S100A,
4: 2 F)—lafg? 01505 - ; ;
S100A%97%)%bﬁ8 3 LQ/(orél a et a ?h,tgéﬁlr}ii Macl\ﬁgﬁa pFlgsv.’, S %lgnallng
activitics eRide2buf 2837p) limied houghdingetorathsoosliuiar components, activating
accel ated theros lergsis in the sett f. di abetes
enzymég ¢S mtRpSh SEbiAtelo RrP e Kiness (MIEPRR). ae@BRUER NF-B
transcrﬁﬁi@Hﬁﬁa(ﬂM’t ugncﬁ Hamid on. 53 400539500v1Accordingly,
I'i'st of RAGE-rel ated disorders that may be treated

?ﬁepéWﬁ&%d @@galhﬂ‘ﬁ’@ é}o¥§|n§°%°§éléb&ﬂ ;d““sléﬁ%‘i’ﬁg pathways

acut e 1 nfl ammat or I sea such as sepsis
involve@dengell grepth eand rpxnolho‘erdtmorrrdlmgmg cahoerdous celirgrowth. For example,

S100P S grmaiter o i B P 15y B8 &7 B & G PESIPR (720 members) and
is a 95%Mirdcs acld rp'rét@m ¢ird1018B| a6l SRS €p IaHBII'ltta' p'@ﬂﬁﬁi % QSdpPessed and
psoriasis, lupus, systemc | upus nephritis,
secretechby 280Ut @frqll pamursatie pmonsi and exnIeeslbennqeas&;srwﬂhe)rogresswn of
pancrea iC cancer) st (?dlg'lsoglgcsjCe&lp?erss%'dslﬁefl‘j’r?gc’, 6r839t‘, prostate and colon cancer,
expression in colon cell lines is correlated with resistance to chemotherapy and in lung
cancer, high expression of S100P indicates poor prognosis. Gene transfer or extra-
cellular addition of S100P increases tumor cell proliferation, motility, invasion and
survival of cells in vitro and tumor growth and metastasis in vivo, while silencing of
S100P expression results in a decrease of proliferation and metastasis. The only
known receptor for S100P is RAGE, expression of which has been correlated with the
invasion and metastasis of gastric carcinoma and glioma. Inhibitors of RAGE abrogate
the effects of S100P-RAGE interaction on cell signaling, proliferation and survival and

an inhibitory protein derived from amphoterin acts as an antagonist for the S100P-
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at heroscl erosi s, stroke, fragile plaque disorder,

angi na and restenosis), diabetes (and particularly
weandilerdscul ar di seases in diabetics), conpliREE/USGT064568

of di abetes, erectile dysfunction, cancers (e.g., lung

cancer, squanous cell carcinoma, prostate cancer,

human pancreatic cancer, renal cell carcinom

race THERI, . AR uBRH MBS BT negaie

RAGEFrﬂﬂblf‘EHéaéﬁéc%of gnadopeur opat hi es. The invention
provides for the adm nistration of anti-RAGE

ﬂmdr%gﬂbﬁéss%ﬂﬁgﬁﬁ‘% \PFII%‘P‘J‘fﬁ& éﬁcﬁgﬁ“ﬁg he dﬁtgg\ﬁrégent-&heclosure, those

subj ect ant I'es may be adm ni st
not exm‘easlyedﬂamnbedlharelmpweth néantheleasdoermpnglreloemaed by one of ordinary
e or nore add

skil in3GA AtS; Aserg, lobnafn g, PRRAREID SUPB i aaﬁ?rmatlon of

teinOdorApleR tearih iidh@different f
i 1 B 1 STt e s,

includeaafiays S1asedi amcef-free shisiemshe.an pubtied @sotaln@mf cefrlyggtes, as well

as coll3Tbf AEAL \HleR uyliel iRHEY. &, Pl A ERBrasseys qen, g used to

detect domﬂ@bdﬁﬁﬁheﬁynh\r@}i tlﬁlé u&éﬂ:ﬂiﬂbﬁ be‘R/&%ﬁ @SRAGF_aBE’d(eg HMGB1, AGE,
sorders i ncl ud not limted to, r heurrat oj d

AB, SA&‘M i 00, saﬁwgptﬂfﬁk tthQQFf 3310%4 §ﬁﬂﬁ€~6r%1@%§b H R LRP, 52-
|

mtegnrf;‘;nhngcrﬁ-g;é‘nﬁ [PfP95) A% :éorlte?:kzaﬁtogrﬁg)é@éh%ﬁte Y@L RAGE or RAGE-LBE).

Compo‘élnnlbeﬂorrbe testddsems de panveed, dampkarople, mysbaétedaaVeastsor other

as di abetic retinopathy, autoinmu di seases suc
organiSKEs N5 aBRL A PrPALHE) RECosts Ghemt A, (S deyrRall mblecules,
|nc|ud.r§glgé,!9ﬁ<;om@%';gﬁeoaﬁfa@cbafrbmmm diseases (e.g.,

mmat ory di seases, and ot her

FEAY, BAu ot 5 QBB et bR, g conce
compouncﬂlmssayéd f(b:‘btslgodhn@facmdmslsﬁtm RkGIéfrebbptor mduced by a
RAGE P20 HRRSES, AR I SROST80. et STodh "WIBSA, s1004,
A100ABNG¢dR QP RP. |ﬁ?é§§'lﬁml\ﬁa@qlmaﬂbsb{f?(§ 99 R dridin I1=_f?ﬁbod|ments

I ncl ude i ntraderna I ht ranuscul ar |nt aperitonea

bloassaayst fcmmbmtlvﬁwbdnamrexdude NIr-8B, addindy iassap és.gl, MlowBelsiciferase

GFP Ckle nistratio i ncl udi ng use 54 400539500vlof a
or r@r?@ L @PNEA§S?YiHal ation. In addition, it may be

e3|r o_i ntroduce t
xemp ary?\llg KB luciferase or GI—EP reporter gene assays may be carried out as

described by Shona et al. (2002) FEBS Letters. 515: 119- 126. Briefly, cells expressing
RAGE receptor or a variant thereof are transfected with an NF-kB-luciferase reporter
gene. The transfected cells are then incubated with a candidate compound.
Subsequently, NF-kB-stimulated luciferase activity is measured in cells treated with the
compound or without the compound. Alternatively, cells can be transfected with an NF-
kB-GFP reporter gene (Stratagene). The transfected cells are then incubated with a
candidate compound. Subsequently, NF-kB-stimulated gene activity are monitored by
measuring GFP expression with a fluorescence/visible light microscope set-up or by
FACS analysis.
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phar maceuti cal conpositions of the invention into the
central nervous system by any suitable route,

WO piael7wy i ntraventricul ar and intrathecal i nPEEUSNT/064568
Intraventricular injection may be facilitated by an
intraventricular catheter, for exanple, attached to a
reservoir, such as an QOmmaya reservoir. Mthods of

AR B8 BBl AR o o
preparét%r%olﬂbﬁﬂmdé‘bﬁ‘@céﬁé? p@@@eﬁtléé &t § ORABE SCRAGHEYBE), and one or
evice, inplant, stent, or prosthetic. For

coatin
more %&@EpBgS (et Hl\é@&sé\@ieﬁﬂs GivhgSd08y @fﬁﬁhoiﬁrlﬁn§1@ﬂp S100A,

51004 "% 1oBnBL S Tt ng%‘tg@ﬂb W1 L H130.95) pafSsays of the

presenbhvéﬁﬂ@@%cltﬂtﬂ@lﬁd@ﬁéd msvitré préteirepyotein Isindingtdssays, |mmunoassays
transpl antabl e material s _exist 1ncluding those based

for pr@ﬂ'%&'m@@@n-a@ yeeshiff-nodihec anrfieap PERter) (VB@Y)n@'S@t bg| used for

determcrha]t%ﬁ?%fcﬂré@dr% Hal B%F’atl B%ggs)z%c&l%ﬁ% b ﬁ%@tfiéfj modeling

mtermcﬂéﬂ;lalammbr?éatlorgﬁv\iﬁhebuaﬂed anfiséd) mayresd/beearsed for dé@ymination of
and chondroc¥t es attacheﬁl o natural r syntB
three-diBEOSERS CORA'L SHCIUEE. APNich o008 UssRelcs MAJRG inigrmolecular
mterac%ns Vacanti et al. ( 1991) Pl ast Reconstr Surg 88:
von Schroeder et al. 1991 ) J Bioned Mater Res

iy BT, bl bt B M g (0.
HMGB38)AGEQYA@,X?8T)T I} S18®822amy\b®mc aB10ePg TSS'MN)A nSd00A4dr éA100A8,
S100A80GRAS GG o B196- 4P 0P B.CE) 9ran exboBoIRphipabie de.o.. RAGE)
can beddbocRBLE LS the Lol Telbcta s Shntfihe Asehld CIIPAIANTENS a RAGE-

BP polypeptis pmer rasapidiaradypentive (engc llRA@ErmnBﬁﬁErLBEr)ecan be derived
matri ces are del§9|gne ri,ent
he!

from eEEnoUE RGeS o tqoe pE?LY @ %PQ‘%‘ 'Htrogld‘é‘?ﬂ E?to the cell by

recomﬂ'ﬁ&wtct@bhﬁlq%g (B&ctt ek ttHFRGhi t'heVuéé @f HAtdxipr @b@toﬁ)‘ﬁlds well as
vol une and density has devel oped for the cells

by miciomjeetingthe @igpeptiggrtsetforanRNAeeneading the p@lypmﬂdq hey
can be cast or nolded into a desired shape on an
Imélinthettuerthbbdisients o6 theassale, &igoahplpk dubieeen| FAGE-BP and a

receptdpASTie 5 BRLA e el e el PkRiseRl el culure
techmcfu@‘s tH%ﬁh'pBéH&hé @0bpict b8&ayd. MEorddxdripleas dekefbed®Belod, @ complex
can be constltuted in a eukaryotic cell culture system, including mammalian and yeast
cells. Advantages to generating the subject assays in an intact cell include the ability to
detect compounds that are functional in an environment more closely analogous to that
for therapeutic use of the compounds. Furthermore, certain of the in vivo embodiments
of the assay, such as examples given below, are amenable to high through-put analysis

of candidate compounds.

In certain in vitro embodiments of the present assay, a reconstituted complex
comprises a reconstituted mixture of at least semi-purified proteins. By semi-purified, it
is meant that the proteins utilized in the reconstituted mixture have been previously
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These and other inplants and prosthetics can be

treated with and used to adm ni ster the subject
waeaorhbedees or binding fragnents thereof. For BXEIR1087/064568

a conposition including the antibody or binding

fragnent can be applied to or coated on 55

400539500v 1t he irrpl ant or prosthetic. In this way, the

nt j bodi s Qr nts thereqf can be admini stered .
separafiit kof) 9/Fee SPHUAEIREF o FaF iitpRte D Sonb etk e Eeieseproteins
involvedaimgrd cbRiplix forfiRionUbicepiestint iiRGAEER @R RE at least 50% purity

adm ni stered as part of a conbinatorial therapy with

relativeptchall oawrw@temmwm@mmwre hleremj errém@lnrﬁenbaraenprera‘@ntnat 90-95%

purty, g It Pb B RRR DR Bkl B RPOORE igng I certain

embod#aemeuafdtHes sadjrébﬂlrﬁétabedtwmlré@rtslmmteﬁ eprotin | nfixture |s derlved by
adm ni stered therapeutic conpound is still effecti
mixing j HokIMePWHiGY proteins qqqlg thad tBermesanstguigdemixture substantlally lacks

other p%t'@?H IRAYE ¥ &difuRs r}’ﬁryt fﬁag?r‘ﬁgﬁtaﬁﬂ't@r%re Wit 6P 8ﬂﬁﬁl\q§&alter the

synerg|s Ic e he two conpounds
ability texaepsee thbeodifiéeassemblyemaperudisasseongpunds can be
adm ni stered either in the sane fornulation or in a

Fepartaineerhbodivl exits OassaBind 8T the Prsydincadridy absence of a candidate
sequentially. Thus, an individual who receives such

compouRgaEaRie aapoRBNaNes PoABY nessek switahlatipr sppiaiingfthe reactants.
Examp?’ésf |F18| ?Btmﬁkﬁ tF’e"@B de (& éﬁ“ﬁ'ﬁ’d nfﬁfg é;‘éljgﬂi&g% tubBs.t e

COﬂ 1 ons,

frehep B Shnafedla GHESTAEAF) ST bl e

test antibddiasRttAE badisSeRtpen abilitg & thtéhierswitiNeassérblys efauility Br function
the treatnent of inflammatory di seases or conditions

of a camlpxdeiwern aaRAGRBR (s SMBE,1, A2k, ARt SAfveR 11G, amphoterin,
$100P78T008; <h0AR! ARIORE: 8106Re ERP RIARIGH, Mac:oaM'B150,95) and

COCOrTi coids, Such as Ltor on'e,
a rece;ttsadpolg/pepilct@(eg RAGHI @’d-'MGEptIEyII soaoreemplary binding assay, the

compol S S T FAEoA SN RSO0 ERLE B popepte
and a gﬁ\@%ﬁﬂ@ﬁ&ﬂﬁs mﬂgmm@esme A}’a}une Inyh %'E@rm S100P, S100A,

soxynet hasone uoci nol one, 1aso
S100Adj fA1l(D@é¢8t cﬂS‘tﬂﬁAQ cC&FbrfEMraiagrln,cMﬂmﬂ ,asapd a’h@ 95. Detection and

quantlfggyglﬁ%‘tt%ggu & Ersc%vgégalrané%ggg}up%grsrﬁi!n\@ ﬁ{%ent 2 Surﬁcﬂs efficacy

at .nh.ts.tmgl mt@FHd@ibhOcBe@cweBﬁrthéltWoa%rﬂ%gné\r‘i’@ Sttpedtdiaplex. The efflcacy of
antl-inflammatory drugs whi ch enconpass ant

the compound can be assessed by generatlng dose response curves from data

obtained using various concentrations of the test antibody. Moreover, a control assay

can also be performed to provide a baseline for comparison. In the control assay, the

formation of complexes is quantitated in the absence of the test antibody.

In certain embodiments, association between the two polypeptides in a complex
(e.g., a RAGE-BP and a receptor polypeptide), may be detected by a variety of
techniques, many of which are effectively described above. For instance, modulation in
the formation of complexes can be quantitated using, for example, detectably labeled
proteins (e.g., radiolabeled, fluorescently labeled, or enzymatically labeled), by
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i nfl ammat ory, anal gesic, and antipyretic drugs such as

salicyclic acid, celecoxib, difunisal and from
wae3tod7et ed phenyl acetic acid salts or PCT/US2007/064568

2phenyl propionic acid salts, such as al cl of enac,

I but enac, ibuprofen, clindanac, fenclorac, ketoprofen,

fenoprofen i ndopr of en, fencl of enac, dicl of enac,

mmungg$iade P [}avﬂiadﬁa‘%%e‘%%ﬁﬁ‘%bf?rﬁ%ﬁqgﬁ% 76 BBIHBR: Syutpcggplasmon
resonaRté BysEMRs, Sthhadthbse availshl8sFdrnd atia¥e® Irﬁé‘%tléﬁal AB (Uppsala,
mef enam ¢ acid, flufenamc acid, tolfenamc acid and

Swedenpdnay elserhe:used to detect pieteisiretsin inter@chprot i ni ¢ aci d
derivatives, such as the fenamates m flun c acid,
I oeitainnerabddinents xome pobtoeptide yin s evimpleac compribieged IRAGE BP

and a Eﬁ%g)%g%%%oﬁﬂa éf@bﬂ%am [ ﬁ@%hi&%-tﬁ%h@{aﬁg%@garation of the complex
from UMEORIAESY Tbiths 280 lthe 26@ERt BBl Peptidd) B a6k, as to accommodate
zonmepirac, tolnmetin, colpirac and tiaprofenic acid,

automat@@ngi Heeassayacin aof illusteativel em@adlrm@rpieanamtlb@slyum o] provnded

which A5 XA R MAENSFELA kBBl 3 HAUMER S5 060880 mave. For

exampl darf Yaripoant ¢arh eemabseroddugatd IMAERPEONe Wepharose beads (Sigma
nmet hotrexate, gold salts, hydroxe&chl or ogui ne,

Chemiegl] Sis &oxis; rMO C@rcgggg@,}qr}e dgriMa qumlﬁ@tltrgnglates or directly or

mdwec{fféttﬁm% E} r%&?étlct tE)%raaQeg\;HlEﬁ Maeiddn | gﬁt{?ﬁed with a potential

[ ammat or | Seases 0Or con
interactimg Ipuoteina(g. gg)ﬁrd%?@tlabeb@dt $ 080 gahireptidy, deothar UaalaéledrRAGE BP)

o o2 S TR S NSRS ot
FoIIowiljﬁt HBuBalioR the Oﬁéic{;si WQVWQEH&E BN A¥LE28h P tﬂfft?ou\ﬁ%' Imteractlng

own to those in the art. The subj ect
antibodynteinddtie s atmixybessk-beuras rq;holtabelf detetmﬁmdrmmctlye(glgmheads placed
nf | anmat orrf/aécond i ne

in scingl?q{qtgr%rn{n g}ﬁ SUPRH ﬂ}fg é:ﬂp‘g)‘fe%_e@r g@(gmﬁoglatﬁgg g., when

mlcrotlﬁfélbﬂ)lﬁﬁé |§ﬂlsle|@i°d'/ﬂ§erﬁﬁﬁveﬁg @ﬁgi nméérﬁrﬁgwbw&y GAmBLAAL b@trbody, the
one or nore of D, DMARD, " or

complamﬁm%sb@@nmmd frownothe @ﬁﬂ@@uae@ﬁfat@d byheDS-PAGE gel, and the

vl of bGP 2y BRSGRBD S5 60 A R0 AT Rhtat from e

gel usin@ bipidask aleetropRoftiettbenigudndi ment , the subj ect
subj ect antibodi es may be admi ni st ered i n conbi nation

VM bho@e?"é?n@odlﬁ@nb' éCHNo H}Fbrfdhﬁs%is@al% réﬁafrl@oo’t@%%rﬁﬁnteractlon
di sease conditions, d particularly those arisin

trap assay) can be used for detectlng the interaction of two polypeptides in the complex
of RAGE-LBE and RAGE-BP (see also, U.S. Patent NO: 5,283,317; Zervos et al. (1993)
Cell 72: 223-232; Madura et al. (1993) J Biol Chem 268: 12046-12054; Bartel et al.
(1993) Biotechniques 14: 920-924; and Iwabuchi et al. (1993) Oncogene 8: 1693-
1696), and for subsequently detecting test antibodies which inhibit binding between a
RAGE-LBE and a RAGE- BP polypeptide. This assay includes providing a host cell, for
example, a yeast cell (preferred), a mammalian cell or a bacterial cell type. The host
cell contains a reporter gene having a binding site for the DNA- binding domain of a
transcriptional activator used in the bait protein, such that the reporter gene expresses a

detectable gene product when the gene is transcriptionally activated. A first chimeric
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from at heroscl erotic plaques, which are thought to
have a substantial inflanmmatory conponent, the subject
wa@eiorhedees can be adm ni stered i n conbi nati onPEI/UL00TIEN4568
or nore other agents useful in the treatnent of
cardi ovascul ar di seases. Agents useful in the
treatment of cardi ovascul ar di seases i ncl ude, but are
rs suc

gene 'Wf%qu%a 8‘1% rbl?c??r%ag?l%lo |%§?<Bre§§e é@érﬁ%p&s cell, and encodes a

"bait" ﬁéil}iﬁéfp%@' A sebdf@lcAlmerid BBhElis aRioghRled ®ARN is capable of being
| abet al ol ; anti pl at el et agent s such as aspirin and

expressed lipphelinest cefihpbd tencodes taﬁ ifishepolyiReptiae.erni ore embodiment,

both thgr}ﬁgt'%npog {P‘%Egﬁcg)b hcg‘grﬁef@%% gp? |ri%adu§%8 thb theﬂo@?eéll ‘rf the form

of plasﬁ’ﬂtﬂsf apreferabiy) thomwesaet, Fthe|fnrstacfmimbhblg@ans\/@remt&gerﬁhﬁﬁomosome of
as mevastatin, |ovastatin, sinvastat

the hogrqﬂla@qqafhense(fqng,g@mﬁqcrgerm isr PEOAHESG, mtgﬁae host cell as part of a
p|‘,:lsmlc§osuvast atin. In the case of cancer, the subject
anti bodi es can be admnistered in corrbl nati on with one

Lo i Fepls” 45 o580 860 SR PR AR #Hee0 g i6bnity test

antibodiés tmrmlemwmem@dinghﬂta RIMBEHBP @b%@@tld@me@f F—IMEB1 AGE, AR,
ect anti bodi es ve as pa

SAA, Sﬂijat@mﬁhoieé'Qb ﬁéﬂopwﬁwﬂw OQAﬂbAﬁgoﬁ«ﬁanpﬁ%Qﬁﬁ 2-integrin,
Mac1,°§H&fé1é{d‘§f§)ﬁgﬁgg Cre@@&@?sqo@@edéfa‘gf &3 ug g;‘-E?QJrnIQAGE-LBE). To

|||ustrateyad'ba»t'l polgpeptidl ocbr’npnalpgta wez:eptmr polypeptidecard a&fisks polypeptide

CompriSp o RAGERBE: SOMPAHTE. (oieTe i JUUGE Pat e AL SAa, 100,
amphoﬁiﬁﬁw‘ @mOFWMOBdﬂ "S’L @A@%?@GA@%‘I%O %R@S'@%mf"eﬁ% M&c-1, and

e’ case oOf e subject anti I'es can
p150,98) raraiistretwatdintthe hvost oell nmbr enaenmbadirmheainttee oaif comprises the V-

.agents, and may additionally be combjned wth.a. ,
domairf s’ B RAGIA © GAUERES MLHE T 9% % et to the V-
domairfBhg@BAI i-hetiRé FACE IRA10EAS sl bhAMRAGEBP. SOEIs élﬁa subjected to

septic shock, as well as for the treatnent of system ¢

condltwns;ttmdeoswblchaﬂ"tei RiGENdntishh qfil weepdides hare exerassed tarsufficient

oo o S G OB Lo oot o

RSl o, RIS T SR B ot B8t signal
producbdsd)ﬁfﬁeoékﬁre%lﬁnttﬁ thé%b@ﬂelbgeﬁéimﬂbc%ﬁ’@ihgw thd1fevel of interaction
ubj’ect anti bodies in conbi nati on with antibiotics

betwee&hth]ﬁotwow@wemm'ﬁctéatnr@aeneﬁ)ﬁbaéestu aribodyzand in the absence of
the test antibody can be evaluated by detecting the level of expression of the reporter

gene in each case. Various reporter constructs may be used in accord with the
methods of the invention and include, for example, reporter genes which produce such
detectable signals as selected front the group consisting of an enzymatic signal, a

fluorescent signal, a phosphorescent signal and drug resistance.

In many drug screening programs that test libraries of compounds and natural
extracts, high throughput assays are desirable in order to maximize the number of
compounds surveyed in a given period of time. Assays of the present invention which
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are the standard of care for the particul ar synptons
and state of the patient. In one aspect, the present
WO povened7en al so provi des a nethod for inhibitiPQI/U07/064568
interaction of an AGE with RAGE in a subject which
conprises adm nistering to the subject a
therapeutically effective anount of a corrpound
nmet hods, of the inv

identif.iedg t he ntjon.

are petfRdpeg 4y Gl ?’qeys%sft%‘ét iSYEh AR Y be 1%? nW'ttﬂ tRxrified or semi-

purifiec PRABING &F withay$atbs Néird BfteR FrbfePiedOhs A%Bﬁﬁ'fsdr@eﬁs in that they
subj ect. Accordingly, the anmount will vary with t

can bas@@p@tate@etOngeltmléa’a@@ dﬁmﬁlpﬁrrmt san%melatlvelheeaﬁo'nﬁ@tﬂmon of an

ara g AL B ol BB X PRl Moo, e

effects cfinps Wik muwom/bsendamnam@ubf %@Hé&gahmbdy\/\/ea@me generally
to about 100 g body wei ght. I n one enbodi nent,
ignorech 1y @@t'ﬂ\)’étr%ﬁﬁﬂﬁfn e taﬁéaY: ae@sﬁgpu%%%pmm@mya%me effect of

the dru§ Qfg rﬁ n%gé’ {agrgétt 59 rﬁééPH% Rk 9 aﬁ%%’er%‘ﬁ&?ﬁ? bidhg affinity

er e fective anoun

with otlcemgroteias oontmmwmfermymﬂbmmroa@rtleg/dimé)n'dyemﬂarqlatgem
about 10 ng/ kg body wei ght. The actual effective

pReRtainM drhbddimesitabhi sbegidyy felastione deansen as SRXSE-BP and a
usi ng net hods st andard in the art (Johnson et al .
receptq afYes besoagsesped ( 1998)”)‘Uﬂ<3|ﬂf§§',0'ta§0ns ansbwanglysis  of  co-

mmun%ﬁ |fa'fbc{)pfot?fn% rf%@gff fhbé(tfgnrggﬁb'o degor i daﬁﬁﬁ‘?ﬂf?lﬂg? proteins.

FIuoresdwced%@snnameS[Bnei@QSBﬁE%v1FRETe)9tm$pU egssale raay a+§a/4& used to
anti bqodi es nd co 03|i:|ons of the invention

re

determing sy coMe thQ”E QR EHOrERCeRIdROlERkIeS1aving RFRRGH emission

and exéi’tgtfdrFérf?éUtrat fat Rt P du{;;r ehfefod p r%&ﬁ’hg éﬁ(other can exhibit
T n i nflammtory

okl roma ce or to treat
FRET. cilihehfhmoescemhmdlamdes iaod chas¢mndueeh ithmdi tbetemgsnoeml wéerum of one

of the rgé@au%oﬁﬁ%é&%%@@[g@ o%é(lggggy thg@e tggélg%/hgg o of the other
moIecd@(th@%c@Sﬁﬁrm&@Qula?r Tha dUno@Mtﬂéch@t@@Q@téﬂ“@y\ﬂghtfbftéiﬁ)roprlate
In an enbodi nent, the subject is an ani nal

Intensﬂynw&hunn@m donaores gw}aé@n sRedrumnahe denan tf@@ﬁ)@mtasthe absorbed

t ' Iy uf r' ng. f = I [
eneray; o idR<ehn 19nE T, Ptesbatt BPedlit bt K. 3FGIched by the
accept@rr mMalécAeMBFRET. chi s ehdrefesetbegi aaatuctidie irs uhg astensity of the
nprises an individual wth Al zhei mer's disease. In
quoresg@]ntaqlg@alﬁggm \Jige donor, reduction in the lifetime of its excited state, and/or re-
emission of fluorescent light at the longer wavelengths (lower energies) characteristic of
the acceptor. When the fluorescent proteins physically separate, FRET effects are

diminished or eliminated (see, for example, U.S. Patent No. 5,981,200).

The occurrence of FRET also causes the fluorescence lifetime of the donor
fluorescent moiety to decrease. This change in fluorescence lifetime can be measured
lo using a technique termed fluorescence lifetime imaging technology (FLIM) (Verveer
et al. (2000) Science 290: 1567-1570, Squire et al. (1999) J: Microsc. 193: 36; Verveer
et al. (2000) Biophys. J. 78: 2127). Global analysis techniques for analyzing FLIM data
have been developed. These algorithms use the understanding that the donor

fluorescent moiety exists in only a limited number of states each with a distinct
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enbodi nent, the subject conprises an individual wth

cancer. In yet another enbodi nent, the subject
W@epinises an i ndividual with system c | upus PCT/US2007/064568

erythnmetosis, or inflammatory |upus nephritis. The

subj ect anti bodi es or binding fragnents thereof can be

adm nistered in a dose of fromabout 1 ng/kg body

fuorestEadhielife” CendPRuEro® dretrtt SBi¥ b bBofitiralpd on a pixeloy-

pixel b&HEPr i ses from about 1 ng/ kg body weight to about 50
rrg/ kg body weight. The length frequency of treatmnent

% erﬂﬁﬁ?ﬁﬁﬁrpsébé b8Ead i SR pg)tbl r??hd%(é SAMGB1, AGE,

te as ast e state o . ers
AR, SA‘d‘ko(:?sﬂf)Q,erar’rlphaternrﬁ‘a‘:"::t(i(lal3 s8HBOA, Bi1OBAde AIONAS, tSﬂO%Q;rCRP R2-

mtegnrbj\gagﬂ atalnbnpﬁ;{féﬁ)gal Ié °q”§e3>tq;§ﬁ5&y$§ét? % 83:%&8E on&AGE -LBE)

are botH AliSicRcéntly ldlfélé@g%l)lta‘b?é‘ floere8eBht RIS bfe well known in the art.
characteri Ze subjects with regard to di sease state and

Exampiast aiet providadibelowu sut se&qﬂiﬁsflenomsoenélﬁbeémaot/\ﬁmeplflcally discussed

are als§ QAo AL TER Y Pl e A i, Bl sk 18t apeling may

be accdeqsighed lby)féﬂpbéssﬂn?beqj&’;fbépmd@ &8 aan pdnoettide W|th a fluorescent

menbrane. An _assa neasuring plasma | evels of
prOtelnsFfAGE%%p@e@HO@éG@'ﬂb@é@teﬁﬁd '%Qiﬁtegl §r@”bdebﬁ§@ t@orals and other

coelenfétf'gtre@‘:tl%r(éréﬁlatr ﬂyé@ﬁ%&ﬁ@tﬁng‘%ﬁclwg tﬁ@t Q@gk@arﬁ’tfrs] (%f:;'tge green

nventi on resence
fluorespertti protein (SRRl Aeyuornid victoda. tmua)hammycmwra?ghtea difnmer, or

nave olistaaBBUa P ABHIY GRN ISP B RECn@eTIain yaEgais are Atered such that
t t f

they ncgn iH fp%‘e%?@é ésrﬁ:‘r]az(;ﬁnfr%g %@%%i;gﬂﬁ% %)z%ri g)é'ﬁo&?/ ol %Y (termed BFP,

CFP, \é?fb,oanddﬁEB respecprelyentFluoresoenoprgieiosi niey msbqtzty fadtached to

ponpeBtfloe ',gméég@é ?\f@t @ ntci_lﬁég}fn tfo\h m@o&h&n glnfages m%ludlng, for
exampRyy tige i sonds @A e§pﬂé§§&n §sjaof1b§ﬂ)n grol'gl%\Schecﬁmlzgp%ss linking

b2-i nt eghn, -1, and to a receptor
and blqitml Stpepiavidin Q@J@mg mmmm@@fu‘llerewna@mtelnﬁeaee U.S. Patent

Nos. 5828\%s, 5,777,079, 6,066,476, and 6,124,128, Prasher et al. (1992) Gene, 111:
229-233; Reign et al. (1994) Proc. Natl. Acad. Sci., USA, 91: 12501-04; Ward et al.
(1982) Photochem. Photobiol., 35: 803-808; Levine et al. (1982) Comp. Biochem.
Physiol., 72B: 77-g5; Tersikh et al. (2000) Science 290: 1585-88.

FRET-based assays may be used in cell-based assays and in cell-free assays.
FRET-based assays are amenable to high-throughput screening methods including

Fluorescence Activated Cell Sorting and fluorescent scanning of microtiter arrays.

In general, where a screening assay is a binding assay (whether protein-protein
binding, compound-protein binding, etc.), one or more of the molecules may be coupled
or linked to a label, where the label can directly or indirectly provide a detectable signal.
Various labels include radioisotopes, fluorescers, chemiluminescers, enzymes, specific

binding molecules, particles, e.g., magnetic particles, and the like. Specific binding
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In certain enbodi nents, the assays detect test
anti bodi es that nodul ate the signaling activities of
WQ b 7RNGEE r ecept or i nduced by a RAGE- BP sel ect BCI/U/82907/064568

the group consisting of HM&B1 , AGE, Ab, SAA, S100,

anmphoterin, S 100P, S 100A, S 100A4, A 100A8, S100A9,

CRP, b2-int egri n, Mac-1 , and p 150, 95. Such signaling

ctivities include, bu re not limted.to, ing.to .
mo'ecui?%é}c“é%‘? PaI"3r S 82%9’&'% ang e eRiaYIdy eq{Q%Esa’EEéHg‘QSOX'” etc.
For thén épﬁﬁ:ﬂ‘l&* idinAtrREmbers, eink bbﬁﬁb‘ﬁeﬁﬁeﬁ%ﬁ*ﬁﬁémb@ﬁ%d@&' A&mally be
kB transcriptional activity, and e |like

Iabeleotabwms & oneteorIeGEhBt rnrpM@lepr&tradﬁéec&lpe, rigl @geerdange with known
roced F nal i ng pat hways involved in cell growh and
P E roliferation, including cancerous cell growth. For

, .S 100P | nb f t S 0 fam . f
B AR of e gendefts MBV e Shoihdte dn e sdSkatg gssay. These
includeaﬂ@ag@nﬁcl'lk‘e 18 dleltrbi pteingob. gt eﬂbumﬁmd@t@@éﬂﬁsa etSthat are used
IS expressed and secreted by >90% of al

to faciljatec pptiniat prefaisn-grodeid @ngmesendmruradu@eamﬁsmwlﬁc or battleground

nteracfP SREMSHHS) (RE ThRQlE fré BHdennTbE e BBl Busheps protease

inhibitopxPhagieasd inhititdrHNaseinictobisscompoands) @tcﬁdm‘eﬁyt be used The
resi stance to chenotherapy and in |ung cancer,

mixtures @ £EBWIOHANESE arg1 added iniabXtAgep s PPYGREIPE theeé@ﬁylsﬂe binding.
|ncuba{u6ﬁ§§? er‘?érrffé&[ beahe a%uﬁﬁt% té}ﬂﬁ{eﬁa'ttl)ﬁjr'é g@%@g%megﬁ 936%hd 40°C.

i on on an
IncubaBom \per@Idsoéreceelestem for bptnmand alctivity, toutomtaly alsd be optimized to
astasjs in e silencing of S 100P
facmtatg)(appsrgg ﬁhrroéJQBPFESQrﬁeﬁ'nSecrease of proliferation and
metastasis. The only known receptor for S100P is RAGE
BX SEESH) 6mbﬂdlr\mﬂt’§h the sinweRliP: HFre\ddes complex-indapendent assays.

Such 4R1E AL IECAYAT 2/ ARPLEL nsP i IR pnpior of e
blndlng]@tOePRW@E BMtcea aed:epmr polypeptides{egnna RAGE op RAGE4IBE). on
and survival and an inhibitory protein derived from

RTBR @@ plagCémbagdingéht2 At @gapoid frat Yilgs &LlaMBcefldr polypeptide
400539500v1RAGE interaction. Anti-RAGE anti bodi eg@anpd ypep

may benhiealifir®dyi oRINGF aofRaeRIAT Rédalr LIRS Retmaninebi tntare illustrative
embod%erﬁ‘:taS RQA B BER carﬁtb\éawci‘?ﬁhééeogre@gtﬁ%&l{s ﬁ%&dl%ﬁ%lh%%rgain that

i ce a in_ | osur e

permutsnme ewte&ssd Yedbsard e drérselublairhtrirev Eot exbampie be RAGE-LBE

nded by one of ordina
el' proteln can be adsorbed on¥o glutathione sepharose beads (Sigma

fused W|th a
Chemical, St. Louis, MO) or glutathione derivatized microtitre plates, which are then
combined with a potential labeled binding compound and incubated under conditions
conducive to binding. Following incubation, the beads are washed to remove any
unbound compound, and the matrix bead-bound label determined directly, or in the

supernatant after the bound compound is dissociated.

In certain embodiments, a label can directly or indirectly provide a detectable
signal. Various labels include radioisotopes, fluorescers, chemiluminescers, enzymes,
specific binding molecules, particles, e.g., magnetic particles, and the like. Specific
binding molecules include pairs, such as biotin and streptavidin, digoxin and antidigoxin
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skill in the art. Assay formats which approxi mate such
conditions as formation of protein conpl exes,

wepymnetst activity, may be generated in many RGCT/U8208T1064568
forms, and include assays based on cell-free systens,
e.g., purified proteins or cell lysates, as well as
ceII-based assays which utilize intact cells. Sinple

eto. PO oo G RETTRSHS oo RO e Ve o) WOl eagmaly be

Iabeled vﬁfﬂf a Aholeetifs thaP ro@i@i@ﬁo\‘&f 'd‘éte%l@ﬂp mSaéQ&’ﬁen@e with known
00A4, Al100A8, S 100A9, b2- |ntegr|n Mac-1 , and

procedpwo %)ceétﬁun amb@@le'pe@hs ﬁupbpegthpdé qampyise REEEN@the mixture in

vitro. Eﬁg&a#g%@gggﬁ%{ggguého ggeqp6§$ cgﬁ]_pigg .$ lﬁz%soegt‘é%gaygsf By forming

the mlxtatell’raknvl@r ofHieémain @nbdoeshtsherd ﬁ'ﬁiﬂhc)dd eo@lprlsélminltactlng a cell
ecul es, including peptidoninetics

that exp&%@g,aqg@ﬁqgtor p@ym@ﬂ%%gd,%ﬁﬁsor Ag@-L%ES) or a varlant thereof

gﬁ% after incubation with a candi date conpound
with th t%@s@égg for signaling activities of the RACE

[ RERAR, gl By AR Sain dlasel SisaIEE, gisias, 48, purified

proteind HACell fshtdd\hs WBP, ad2ell-bheghmsshfis tHat, u@e ptact cells. Simple

150,95). In certain enbodi nents, biloassays for such
bindings @SE9Y$ i &% ﬁﬁyuﬁ%lt@déeﬁﬂ KEDrRROUNAS yhats bugract avign the receptor

B r
pOIypegEdeér(ipPéWc{@? Egslb%ctie erd a(éagpgé bwgpoﬁm% eb%\ bggtygla, yeast
or othemaygardsmar(eige dnatutal ggodests), imeduch?d Simna:lalﬂy (elg., dn2@i0Rjolecules,
ers, 5: 119- rie cell s expressing
InClugBEPIGRB IS ICSY O P UG ECORBIGINA o ¢ 1 ans oot od
wi th an NF-kB-|uciferase reporter gene. The
Prhnsalbstieat eatipedigs ddenidfied flonpaiese Webays Mahdedused to treat

RAGE-%%%IB&H{&& d|§6%%?équent I Y, NF- kB-stinul ated | uciferase

'S msasured in cells treated with the

oy thout t he compound. Alternatively, cells
Pharm%%%RﬁQPﬁ Sed Wi th an NFKB- GFP reporter gene

ells are then incubat

%rﬁ%éfaegg Bcgtegggﬁf L néfﬁng%tseéﬂggg&%gﬁqtynven ion are most pollfeferably

admlnlﬁﬁré@ﬁtth@“ﬁo%e& gepRpAatd %bhibo%\’t%n@on%\tsoéﬁﬁro%}’mte compositions
nmeasuring G-P expression wt | uor escence/ vi si bl e

there maghbenﬁléed)aib;@errm&tmsouswwmlaym yfor ssys@erically or locally
administering drugs. The pharmaceutically acceptable carrier should be substantially
inert, so as not to act with the active component. Suitable inert carriers include water,
alcohol, polyethylene glycol, mineral oil or petroleum gel, propylene glycol, phosphate
buffer saline (PBS), baceriostatic water for injection (BWFI), sterile water for injection
(SWFI), and the like. Said pharmaceutical preparations (including the subject
antibodies or nucleic acids encoding the subject antibodies) may be formulated for

administration in any convenient way for use in human or veterinary medicine.

Thus, another aspect of the present invention provides pharmaceutically
acceptable compositions comprising an effective amount of an antibody, formulated
together with one or more pharmaceutically acceptable carriers (additives) and/or
diluents. As described in detail below, the pharmaceutical compositions of the present

69
400539500v1



400539500v1in certain enbodi nents, the present
i nvention provides reconstituted protein so
WEe@paewsi ons i ncluding a receptor pol ypepti dePCEUSZINT/064568
RACE or RAGE-LBE), and one or nore RACE-BPs (e.g.,
HMEB1 , AGE, Ab, SAA, S 100, anphoterin, S 100P, S
100A, S 100A4, A100A8, S 100A9, CRP, b2- integrin

N T S T T
those aiﬁ%zdéfpﬁgﬁg‘lﬂd?l@;ﬁg%‘ygr)‘g?ﬂlér}frﬁggétﬂaétlggnfgié'@%(ggy@ dréfches (aqueous
. o

or NoN@EIUEPHS FRULIGAS oI IUSPEBSIONAB rigblet | batusest @D\A@tersjcgraneles pastes

for - anlbrl TR, o Yiflont : &7 Botdelal SRy SR o dop s grpmete. by

subcuté@éoubetuﬁmngéulahopfntftdveaeusdurpemjroagl foelexatrdle, a sterile solution
structure, which can be used for nodeling

or suspaREPRDIdciARicali aRRIICAEEN of . eXaMelE: 128 @ §Fﬁtﬁfﬂi RENMENfor spray

applied ¥ £ Y o RAF KoppRoief G IR, f5F S&rifgga i pessary,

cream H0GAdm. AHDO@A@r, iB ddrth9  enibdyimedis theegubject Bgents magnoe simply

dissolVB Grinsgiendhd DG ISHE el <t Grtain arobadlienty, keI maceutical
preparﬁﬁ?@noﬁ'g&ﬁfﬁ@& ?4? yc?oé’s ﬁé@%@af@ H@SS&' ‘?@m?éreﬁure of a patient.

recept or can
Parenteat |ad@dn[streh0le,xmgpattblusla$diwabcetanebus amismilrayenous injection, is the

eptldes can.be introduced into the cell by
preferrggg%ﬂﬁ-qjgﬁmpgﬁ'ﬁmr&‘ues (such as through the use of an
as wel m croinjecting, t

o oRap PROOTIEENS. ShenRORcBBRG (e séntggb@t bhc funcional
group, | BuéW" 8CbnfIBOG) MERYBNAho ! hASHRY Sthee®PIcBbable of forming

bet ween a a receptor polypeptide ¢
pharmageuticaliyedcteptablel salteMith, phaknaceuwidaiynteageptablecatids. The term

" cul ture techni Support the, subjec ssays,. For :
pharm@gaitialy' SECEMATE B SRR resati el SCly, R vy non-toxic,
morgarﬁ@%ﬁh'drgéﬁl@ ddid édél‘ﬂbﬁrsféﬂ& iof cefIdoupls loftife Prededinvention. These
i ncludi ng manmal i an and yeast cells. Advantages to

salts cajeheruepargdtinsituub)ringt thadinay ssalaticananchpediicasien| of the compounds

of the |YRRHO, BBy Separaklt fesfibicd pEREBE B8R M of Boinveption in its
free bddeaforfrwithhareueild orgetc Ur inbegarmeeit)dend isolating the salt thus
Furthernmore, certain of the in vivo enbodi nents of th

formeda s s Represriative e&%ﬁpl'@%‘ugevm\e bféqupr%?'@ean%)‘fiiﬁp@of'@e sulfate,
bisulfatd) Bhddphatdnnpiste 2884 SvAbr&BNUidake A IStearate, laurate,

benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate,
napthylate, mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts and the
like. (See, for example, Berge et al. (1977) "Pharmaceutical Salts," J. Pharm. Sci. 66:
1-19).

The pharmaceutically acceptable salts of the agents include the conventional
nontoxic salts or quaternary ammonium salts of the compounds, e.g., from non-toxic
organic or inorganic acids. For example, such conventional nontoxic salts include those
derived from inorganic acids such as hydrochloride, hydrobromic, sulfuric, sulfamic,

phosphoric, nitric, and the like; and the salts prepared from organic acids such as
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In certain in vitro enbodi nents of the present assay,

a reconstituted conplex conprises a reconstituted
WOorRormess4odf at | east semi-purified proteins. BRCT/US2007/064568

sem -purified, it is meant that the proteins utilized

in the reconstituted m xture have been previously 62

400539500vlsepar ated fromother cellular proteins. For

ntrast.to sat es

acetic,| FRAGLG (SHOERE. cOMEPISk PERRE: I3t EiaPedafiofi.n it ascorbic
palmitiél b€ HyRrétyrhfag! {)ﬁ@p@'@&éﬂlé YgltitehAé,| éhZof, Adlic@dliéesulfanilic, 2-

proteins’in the mxture, in one enbodi nent are present
acetoxyhergi® siynarid, ttpluem@utfenla, methaeeswienddi epaneadisulfonic, oxalic,

e 95-99% purity. In certain enbodi nents of
|soth|or§)ﬁe§’r§€%he lﬁ:‘i ‘'met hod, the reconstituted protei n m'xture
urifi e r ot ei ns

' m xi n
rh%t?‘ef HQS%S%%Q{‘PH& %rerﬁ%yrlﬁgénaé’u%} %‘Htc?rkﬂ ?E/mlo&% Qg'd'c functional
groupsChRA8! tRUS! aFéScdpaibtd cﬁsf&fmﬁ@ﬂ)h)érﬁ’fadéﬁh@élﬂl) afcbébtameghstalts with
interfere wth or otherw se alter the abil
pharmageasicaly amepct@wt@seassTémsewaétﬁdra@rhk@mb@@m@erednn situ during

the fng LG ARG blieRan &5 e, Sntedubdf BE REBERRRIoipacting the

purlfled coAppurasiaelts ekt akil fofrarwitiort slitailg Bdwe, rse@nt&ntise hydroxide,
Exanples include mcrotitre plates, test t ubes and

carbonﬁ{ec%b@amqnafc@géatm@é@aceﬁtleﬁélma&capa%m%lrﬁajlondMut@ ammonia,

or wﬂhZ%{ Sﬁ%m%e%ﬁégiﬁgﬁg%%t?élegﬁﬁ abl | tggﬁrﬁﬁ}%t%ffértlary amine.

Repressintdtivas akat| or, alidatibé | ¢édrth calt§ unclUdenthef lithiuromebexim, potassium,
. between a P e.g., HVEB1 , ACGE, Ab, SAA . S100, . :
calcium, fRgReS I §G$OE§W“ @rgé@is agfiohediken RopREENSIYE Qganic amines
,thR2 I 5 e
useful Qﬁpthgpﬁrg{eﬁgh Bf DA% (_;rzaddltﬁﬂ'f]I C%Ité 93 Ien%gﬁylgglgr% BFe;?I'iylamlne
ethylensidiaiing, a&bayolanhree c digibamelaoiing, npgpeeazine sandrthactikel (see, for
ure conprl sing a RACE-LBE pol ypeptide and a
SR T , AGE, Ab, SAA, S 100,
hoterin 100P, S 100A, S 100A4, A100A8, S 100A9
m%@gem%g@mulsf?@es fnd ﬁ’r?&'cantfsc?l@é Ao JAURYh $ulfate and
t I t I 0]
magnegM{ﬁgrér%é%tfaﬁ% tgﬁewggngﬁuﬁg s ef cacypé;t |nh|§3 té antmg agents,
sweetenittge flagofing abd tpssiming @gewts, poesarnatntes arfd ahtaommms &@an also be
The efficacy.of the conpound can be assessed by
presenbghtg HATRP (U r esponse curves from data obt ai ned

sin arl ous concentratl ons of the test anﬁ
a of gharpGeyiicalysageeptable antioxidants inc

antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium

body.
ude: (¥) water soluble

metabisulfite, sodium sulfite and the like, (2) oil- soluble antioxidants, such as ascorbyl
palpitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha- tocopherol, and the like, and (3) metal chelating agents, such as
citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric s acid, phosphoric

acid, and the like.

Formulations of the present invention include those suitable for oral, nasal,
topical (including buccal and sublingual), rectal, vaginal and/or parenteral
administration. The formulations may conveniently be presented in unit dosage form
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can al so be perforned to provide a baseline for

conparison. In the control assay, the formation of
weowphexes is quantitated in the absence of thBCT/ES1007/064568

anti body. In certain enbodi nents, association between

the two pol ypeptides in a conplex (e.g., a RAGE-BP and

a receptor polypeptide), nay be detected by a variety

of techni S, _Iman f  whi are effectively described
and ma b6 ¥ SRyAd, ke En Ete Rt e i ) e BF RliefERck; TRE amount
of actieOMBr&Xiest wAkhbEarfibadonisthed Wit BGarfié maxe|t6 produce a single
detectably | abel ed proteins (e.g., radiol abel ed,

dosage faror edlt &aty gepanedingdipasy thenhosabeiogl rgatedbthesgarticoiar mode of

admini ettt G aptee CHLLL ot & it aP Il o 26 efnpite with o
carrier $ysteeaBto prsducasa tdiifie dvsaigeafol® Wwiloger@rabpibe that amount of the

International AB (Uppsala, Sweden), may al so be used
compouipd dadteRfodyees & Hg5pBeih effegte GRAGrBY, QU Qfe@neanHndred percent,

_ . 0 oot N Py _
this arRRYNHe PORNDRARCE ferBenticFgBBIEKFIELFAR bEIRAL 1 active
ingredient, foreieralbigtfeons eauats perceht tdvabootrgdeertemtinmost preferably from
conpl exed far of the other polypeptide, as well as
about {DPSLREH R d TRGHEN on of t o adeay. I n an
illustrative enbodi nent, an anti body can be provided
Metheds @ Prapadimithess dermpdationss of HeorapRsitRngy induds: the step of
PR o o) i nsal.u o For, .. e L Y,
oringingCRS 4 ShcRatche o BEnf i he o BE A, Cop B’ ' HYor more
accessSS} dmgx eClewing. c alin, gsneral,othiiesforfvm)atmhggbt& Ep}rdxbamel by uniformly and
. erivatized mcraqtitre plates, or direct or .. ,
intimately fringing w?%@%%%on 8N eGHLE! IneRizaent (PRt pdndiquie carriers,
i 0 a ; .
o e e o B A B S pBip gt product

%Iaﬁ%ns dpthd Mehash sﬁﬂéblgﬁ@i o lead.rﬁ%égeat”‘é& 'ﬁ%ﬂ,.%ﬁ?gi” the form

ons “conducive to conp orna
of capsulesibeddhets, pile, tabists, zenges asdingoa rfiavoresl Bagisynboalhd sucrose
i nteracti ng aFti body, and the matri x bead- bound .
and acagi® o HeERCHUNLIRA SqOFIIHeS Qreagy @ SGEHRR Op|2agetPgnsion in an

aqueo%bprbhlﬁ%us fquld? dr&s éHQﬁIEiHQX/&\%L or i REr-I6il liquid, emulsion, or
conpl exes' are di'ssocl ated, e.g., en mcrotitre plate
as an élxirus esyruphldresnedastiles yysing terinevd dlasagsuckegs gelabdiorahd glycerin, or

suros gL 1 AP L2 o5 38, ud b B

predetéfrmiﬁé@%hiudlﬂwt RA Y 8sRbbAsd B@;ﬂ'h@ ptesen shvErtibh asPan Bdtive ingredient.
e

raction quantitated from o
A compound of the present invention may also be administered as a bolus, electuary or

paste.

In solid dosage forms of the invention for oral administration (capsules, tablets,
pills, dragees, powders, granules and the like), the active ingredient is mixed with one or
more pharmaceutically acceptable carriers, such as sodium citrate or dicalcium
phosphate, and/or any of the following: (1) fillers or extenders, such as starches,
lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as, for
example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose
and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-
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gel using standard el ectrophoretic techniques. In
anot her enbodi nent, a two-hybrid assay (also referred
W@ 200330%47 | nt eraction trap assay) can be used POF/US2007/064568
detecting the interaction of two pol ypeptides in the
conpl ex of RAGE-LBE and RAGE-BP (see also, U S. Patent
NO' 5,283,31 7; Zervos et al. ( 1993) Cell 72
3-232 t, al 199

agar. CpXgdd. Eari’@ﬁﬁye gtetg OEtt‘g%'Pca (%@@@) 'B'tceﬁﬂﬂi &8@@'”1%“03@3 and

sodlum9%%rt9c?r‘f’atea'@g) |sriieNire@idial - afedBIBuchnasagariffh; (6) absorption
- 1696), and for subsequent |y detecting test

acceler@qﬁ@ergucwavmuaiarnaﬁh|ammomunrdpag1p@e|mle,ef7 )avethieg-agents, such as,

for exagﬁgvi 8&@5%5005(% gy@ﬁ%r{pg?n %A%?rgf‘esa()é?, e%%f)i’)rgeiff? such as kaolin

and behﬂirﬁtfeetblé?d??) Iabrrfmmgl duh geltdicocalgiubneteeiraie) n@@jdesuum stearate,
ost cell contains a reporter gene
solid pglyﬂmy@es,gly@olﬁom(im@ gy sHifate: ﬁ@d doEdras {tﬂergof and (10) coloring

agents?S E@Eﬁ’{ Eg%’é Pﬁegﬂ)suﬂ‘% 4By ah@@ﬁls the Bﬁarp@ééfetugé@t nzposmons may

reporter gene tesses a
also ccgepaseprmd[mmgv\b@entsheS@edecornpdm’emwrafm istiméén yype may also be

activated. A first chi 400539500v ene | .
employin08 dulg Sl o1 81d s bedrOaeiih G RRR PSS 8H0 U nexcipients as
lact S hnilk n 05Ehich A g:g;%q’s
ac osehﬂl rrér ieécd gaé%eg? S\R‘ﬁ;l %‘i pg?how de%“?/\r,hp?,cb:yﬁ?dl apa%éhé and the
like. being expressed in the host cell, and encodes the

"fish" polypeptide. In one enbodinent, both the first

Andbtdtenay benthadbi ye compgession ar enéldhgo@phedallwwahtdne or more
[ smds. Prefer

host, [] the f f pl
acceshRRANSEIGHE. {1 GRTPITIREr KROGEn G b dERBIeth uging binder (for
examp?ﬁ%@ﬁ%ﬁm%ﬁﬁgﬁ?ﬁ{e& 'hdellﬂl'&@e §.he r‘?‘&?ﬁnlﬂeﬂtﬁllﬁ?hgcpreservatlve,

e 1s introd ost ce art
disintegriaat m(thr | exarepleai rsodivnodi sterds, gtylcelatmve:nrt i cnoss-linked  sodium

carvoxrBaRudobRE <L et AL br TR0 1ok mAlielogg tablets may be

made W)Mbltﬁtﬁé irfig stiRafle m&BAIRE a. mAiEre dithe e%(@@om ound moistened
anphoteric S 100P, S 100A, S 100A4, 00AS8, 00AO9,

with angrert ligRid ¢ituggitn, Mac-1 , and p 150, 95) and a receptor
pol ypeptide (e.g., RACE or RAGE-LBE). To illustrate, a

Tbaitabletmlamecpihiadeoltbdmaga fogme ofdbe pharmpoey e teodgoositions of

the preﬁgpg,wé(ﬁp |% s(tJ:cﬁC%gaEat RS co gr&!ggpﬂ gngﬁ[\an@e%@ay optionally be

scoredaapl'ﬁ?éﬁéﬂe@ &ltﬁo%’atlrﬁ;sl%ﬁ sﬁell‘sooéfch RAsleAtdic eodP.and other

2-inte ,
coatlngs weII known %n the pharmaceutlcal-formuIatlng art. They may also be

formulated so as to provide slow or controlled release of the active ingredient therein
using, for example, hydroxypropylmethyl cellulose in varying proportions to provide the
desired release profile, other polymer matrices, liposomes and/or microspheres. They
may be sterilized by, for example, filtration through a bacteria- retaining filter, or by
incorporating sterilizing agents in the form of sterile solid compositions that can be
dissolved in sterile water, or some other sterile injectable medium immediately before
use. These compositions may also optionally contain opacifying agents and may be of
a composition that they release the active ingredient(s) only, or preferentially, in a

certain portion of the gastrointestinal tract, optionally, in a delayed manner. Examples

73
400539500v1



p 150,95), are introduced in the host cell. In one

enbodi nent, the bait conprises the Vdomai n of human or
WOoreine7iRACE, or a sequence with 80 to 99 % i deCE/US2001/@54568

t he Vdormai n of human or nurine RAGE that can still

bi nd RAGE-BP. Cells are subjected to conditions under

which the bait and fish pol ypeptides are expressed in

or eSS §RRo AR Kl b Sed FRRISh PG ot nces an waves.

The ach® ¥RpedicHeean afel besin Mickodpicaps@btedl Br@n#lappr@shiEtedwith one or
ont‘){h:gt he expression of the reporter gene. Accordingly,

more

aleans-describede)inients- bet ween the two pol ypepti des
in the presence of a test antibody and in the absence
biquichdosage fams bardgrat sadnhisistnatibn aifetiebgordeoends o thérénvention
includ I ever{ﬁjof exgrq sion of the re orlt.er gene. in each case, luti
include 5 RRATIACEHBEAN,  ARHFEPIRLS s H8%1s e d"CHPHRYSIOHSwi ¢ BO'ULONS,
susperisihsTBYARESad elikifs.| Ty aabitRR BNMel AhEdRgrddinteH-TRGAd dosage
reportér genes which produce such detectable signals

forms ragy sentain étert dibwents igemynonly usedsndhe wgt, stichmsefonexample, water

or otne], NG sl PBEERCEEn S A muR S PA RRGBH FEAG. isopropy

alcohol; hethylt estodniaby,aeihgs aebtateMpergsakdbHonaienzyl baxzoars, Spropylene
hi gh t hroughput assays are desirable in order to .

glycol, ﬂag'ibtﬁyi@q Bbcaliier(irbpadiswssupeidonsaede gerundnud, eprpegerm, olive,

: Yy ; . : .
castor BEA a8l s Tooly SRR B AR e A8500, DOVEILIER B0LAE anc ey
acid estersrof\sobstathe wabopietlires therpof.i fi ed or sem purified

proteins or with |ysates, are often preferred as

Besidesrivért S00668s tHenotdh @bnigtsitioarcdrealgenetiat€ ddjwants such as
permt rapid develr%)rrent and relatively easy detection

wettingopggftsalarerigilyina anf Sugpeeding apdenis gswertaning. 8avoring, coloring,
' ~1e ti body. Moreover, the effects of
perfumi@d%@t{i Efe%%\évéanvte a;derﬁ’é‘

Xicity’and/ or bioavailability of the test

i bod . Ly i din the in vi . .

SO0 Ses M. dBaHoNn LT uheh A4EVR EbBuAEE i Piin, suspending

agentst &g fof fegainplé, &mexgiats WostéwymalcehulsapohyxgethyRshdTBdrbitol and
be manifest in an alteration of binding affinity with

Sorbitaﬁtﬁ%terﬁorf@t'CényS@Nin@hQﬂ'@-é@S%na@HﬂQW m,e @Wﬁf@ﬂﬂﬁeﬁe@*onite, agar
and tra@%ﬁ%@i(gwlnzﬁ;dtu@%gﬁeté?oﬂn certain enbodi ments, a

or na ween a RAGE-BP and a receptor nay

Egpﬁﬁ’%ﬁérﬁ? %éﬁﬁgi%@%%re%ci:ﬁict:oar%;i)gsnltigr?sd o?r%l% }fr?\i/esnt%fn for rectal or
vaginal administration may be presented as a suppository, which may be prepared by
mixing one or more compounds of the invention with one or more suitable nonirritating
excipients or carriers comprising, for example, cocoa butter, polyethylene glycol, a
suppository wax or a salicylate, and which is solid at room temperature, but liquid at
body temperature and, therefore, will melt in the rectum or vaginal cavity and release
the agents.

Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray

formulations containing such carriers as are known in the art to be appropriate.
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proteins or affinity purification and anal ysis of
co-purified proteins. Fluorescence Resonance Energy
waemmn36%47 ( FRET) - based assays may al so be usedP@DUS2007/064568
det ermi ne such conplex formation. Fl uorescent
nol ecul es having the proper em ssion and excitation
spectra that are brought into close proximty with one
not her, _can_exhi bit. ERET. The fl porescent.. nol ecul es .
DAsagR a0l dfie iopiealgrdranmdbenahedpiisialiahoe G remppund of this
inventiém & Pelierd [ 41 af NGIhtrABhISC PhSlesORFdrAPSlonbhd) §d18, solutions,
excitation spectrum of the other nolecule (the . -~
patcheg@nshinalants.e clhe: petiveh otnpesndniilg deg eniked exget sterivg conditions

it o g OB RGN LR 6t Wb o) S8R . o
propellenertpst @@yfdeu;@qaﬁ-eent light. The fluorescent energy it
produces I s quenched by the acceptor nol ecule. FRET

TRE dIstmErsf pased, dfeaing %@C%;é@”mb? ddmaihNireBglitibnOfo an active
the fluorescent signal fromihe donor, reduction in

compoun@ of ithistinyantion, exeipents, te¢hsAasaarimal rmidoregadablie Seiso@ils, waxes,

parail, il FERAbabE MetBlosto el R Es. R PV RE, @S siicones,
bentonftésicdilkse a6, RlObAd X dObNIGE Cor hiktgepangeeef. FRET ef fects
are dimnished or elimnated (see, for exanple, U. S

Palveets MAd $prifd caRO08ntailnen ARitidrefr 8 &mp&rld @f 2Ris invention,
causes the fluorescence lifetine of the donor

excipientsues aenactase eialc, tsdicie acidadimmbims hydraxigte, icalcium silicates and

fl uore nce |.ifeti C red. lo usin . .
polyardg RRAGEE Oe s HDHEERnEuTRRe: | me fysgecpdbitionally contain
custonizg lprepents Feldh dsvenugefiusbhadirocadsdid) ahdi eslatie2@Asubstituted

1567-1 570, Squire et al. (1999) J : Mcrosc. 193: 36;
hydrocggionsepuelt agbutaneoatd pRIkAeys. J. 78: 2 127). d obal

anal ysi s techni ques for analyzing FLIM data have been

deansidepudl patebee halvgdhe tasiceduadyantegelatipravicingioogtroted delivery

of a cohwlcﬁfo&gfdn@f;thghﬁgrggﬁtgiﬁ%n%or{ ﬁ)t %egl%((i% )%f’] pe%?@%lsggg f(larimrrsi tcgtq be made

by diss6NIRPOPARYIinP IrREEEEMS ith tHeehioper niathi t,%édrFtidﬁi@ﬁh@ﬁcers can
each state can be generated on a pixel -bypi xel basis.

also bergse@ it areesEEne dde @f & agentsaacinesipp Sfm y géet fiage of such flux

1. ic.S :
can be, fpfroled Y sitnek pufhas frya Ot gy B fibrels o Wspersing the
compoivhg irfla poiymdepmabtk &5geland a receptor pol ypepti de

(e.g., RAGE or RAGE-LBE)

Ophthalmic formulations, eye ointments, powders, solutions and the like, are also

contemplated as being within the scope of this invention.

Pharmaceutical compositions of this invention suitable for parenteral
administration comprise one or more compounds of the invention in combination with
one or more pharmaceutically acceptable sterile isotonic aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which may
contain antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic
with the blood of the intended recipient or suspending or thickening agents.
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are both fluorescently | abel ed. Suitable fluorescent

| abel s are well known in the art. Exanples are
w@ewvieksd? bel ow, but suitable fluorescent | abebPGI/H#M007/064568

specifically discussed are al so available to those of

skill in the art and nmay be used. Fluorescent | abeling

may be acconpli shed by expressing a polypeptide as a

PRARER o RSl ot fERb Rt et bRt H g employed in

the phavithcdiufiesl é&ﬂb@éﬁl@ﬁ@bﬁ%e Mbﬁrlﬂclﬁbélwaiéﬁ%ihanol polyols (such
variants of the green

proteins include t
as glyderolo peerydene gixméu wply@hvgen@fglmuandatheulw rared suitable mixtures

thereot; JebBbTe s a7 =8 NG ah UL Eloq8befiblrfl bafrintuch as etny

oleate.aPeogdrifRridgity salt betrhahtélh@d’ fop ekampe, ealisegveednting@aterials,
¥e tgpear bl ue, cyan, yellow or red (termed BFP, CFP,
such agrfecitify terher mgjitenanes f . thel t@ﬁ%@@e@ﬁrtw%t%ﬁgnn@y case of

I |?s‘§h§f% typeptides through a variety
dlspersg(fnssdtg@gl%/n@ an noncova en't I i nkages, including, for

THETR cEm AR lo B9 U5, E8nfhin, oBREERS L 3 FrebURlafilles, wetting

agentsbleﬂﬁul@rfyilhgeggéNﬂsdlaﬂdCGw@elrsﬂg% Eg gntexanPfed@nfibn of the action of
fluorescent proteins, see U at ent Nos. 5, 625, 048,

microorgarisme Teey Be GHSULEREDY Hiriinsiusion of yarioys: aatiactenial and qntifungal

agentsy Rt e paebent Gcrotete Bl Jhsfol Soroif G lard e tie. 1t may
also bd ﬂi@@l?f)blé’hotlmbémls&bnm?gmtsphs?o?Q@aga% ,sodixn rhlaeide, and the
ke infbu;tsby RORPOSIIOTE2008) AR, 0 DEIGIGAS FAReBRIaties. e clfiectable
pharm%%’i@ﬁ?l &t QﬁaﬁsﬁéjFBRELfﬁbasggé‘tZ?g S WGuSBH o agents that delay

ree assa ays are anenabl
absorphiogsucinae wdrpinuns cresiaayatesartbgslatincl udi ng
Fl uorescence Activated Cell Sorting and fluorescent
Braomengases, N ordmitbanola)hgathe.eﬁect ¢ mer ajentwWids elesirable to slow

screeni n assa%hg S aU%gnd assa whet her . . | ,
the absgrptien AT 1% aeemt HPAE élﬂﬁd BUEPWapniRstieg, This may be
accom;ﬁﬁs‘ﬁ(eg db)?"?ﬁe Q{se”@ir 8 IRuid %ﬁsﬁ@ﬁﬁ&h" S'c )élllh@ &P?H\'o‘?&cﬁfs material

abel ere t abe n direct
having ipodir meatet solpbidityi. d'éha ratet afcatsioreticn ghﬂnle agmt |thn=.r$ depérds upon its

rate of Sl S50ET M RBinma SATRE GPBa CYAL pERRID Gopidline form.

Alterna'ﬂ'ﬁglgehb% @érébs@r@tﬁ)n ang ;5a|?@niéréﬂ1%ﬁ a&ﬁhﬁﬁét@ké‘d Bg@ﬁ’d féga&:?)mpllshed
3950 vlnn ecul es include pairs, such iotin and

by dissetvingeasusnending texageni anmilivehigei n, et c

Injectable depot forms are made by forming microencapsule matrices of the
subject compounds in biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of agent to polymer, and the nature of the particular polymer
employed, the rate of agent release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides).  Depot
injectable formulations are also prepared by entrapping the agent in liposomes or
microemulsions that are compatible with body tissue.
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For the specific binding nmenbers, the conpl enentary

menber woul d normally be | abeled with a nol ecul e that
w@ewviekss? f or det ection, in accordance w th knREWUS2007/064568

procedures. A variety of other reagents may be

included in the screening assay. These i ncl ude

reagents like salts, neutral proteins, e.g., albumn,

rgents, etc that usedtofac:|||tateo
RS OR boBRubds ofy Tt fiesento dakentiRt salt plfpistered s
pharmé@dtlbﬁﬁrot'énq’wUnﬁ‘érﬁéfaéﬁd odimaReagrit cahhde igRASPVEert B8 or as a
eff|C|ency of the assay, such as prot ease 1 nhibitors,

pharmanesiticakeomnposition 6pBtaining. foresamipiel0. t dr98htedmase preferably, 0.5
to 90%g§¥a§tf\/aee‘fﬁ(§?%dé%ﬁ§po'@y?‘rtb%régt#o%f wﬁlﬁgp@{‘ég a?eﬁgg%@d%q%%g able carrier.

. ncyhat i re perfor at any suitable te at
AOSH T 38 aBhge MEse Ao CafbeSbns s Ty S Mot iders, e,
plaster§e|b§ﬁ85§’e§ Oﬁre%ﬁh'ggu@a@&b' yady ar?éluihémil(ewcéﬁtéi’rﬂng an appropriate
optimzed to facilitate rapid hig h-t hr oughput

amount oF @elierapeuti. cAs tagisarieed ol idetait gbovendherapentic @empositions may

oe aarf R PaRo R By HERE A REoiRes HEP .

itor of th f a RAGE-B

FBEdear SabiRis i trtrye [ Sp aakia e eigeme agsrim ufpus fuid or
cerebr&SER| Ry FreP e Hﬁt"k!nt @'r@%ﬂb@ls@ﬁlyi@d‘%r é)@arﬁple for levels or

recept or pol yEeptl e may be identified by using a
profilesr ecapitndigAGERAREE pebliget.gddevels caprofiles of hamamazed antibodies.

ELisA SHRHAd B gBieihg, AHfbddls fodiRy BF RATE B (s Pleg in the

Examplgs. an i nsol uble matri x. For exanpl e, a RAGE-LBE fused
with a GST protein can be adsorbed onto gl utathione
E@@h@nbbﬁdbe%ﬁl'% Sf@'@hy"@]eﬁﬁ%%l}/e shmunation Wmlcéh'y shows an
r
mmed@né'%)@tap r@%ﬁg@&@y ?{ghé&g 0?1 1%a{>\$vp bg)l 4 d%gp%@%gd“ ! ddthy. Without a
furthermmspgenm@méca}ncapi@m@chesnﬂmtre@mdnt ievess adthifuai peridd of days to

bi ndi ng. Fol ] ow na. bat i t he beads are washed to
monthg @ %Qndh%g‘ﬁ‘ﬁg'f ﬁ%&ﬁf&%oﬁjb{(ﬁqnﬁ'g'%%f?prx bead- bound

| abel determned directly, or in the supernatant after

tmeome unethedrpa bageline measyesnaericof amibedytaiRAGE in the patient is

made %r'ggcsrg'dgﬁgﬁ@sttr éab?esgé&nd;:rﬂggﬁl#r%égﬁé;nt: fég'gﬁa:oct%ln ony thereafter to
determlrmllthel sedlopetihodyl lsogleandrone oiveore tunh’wsne&iwremeanBm made at
intervals to monitor decay of antibody levels. When the level of antibody has declined to
baseline or a predetermined percentage of the peak less baseline (e.g., 50%, 25% or
10%), administration of a further dosage of antibody is administered. In some methods,
peak or subsequent measured levels less background are compared with reference
levels previously determined to constitute a beneficial prophylactic or therapeutic
treatment regime in other patients. If the measured antibody level is significantly less
than a reference level (e.g., less than the mean minus one standard deviation of the
reference value in population of patients benefiting from treatment) administration of an

additional dosage of antibody is indicated.
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speci fic binding nolecules, particles, e.g., magnetic
particles, and the |ike. Specific binding nolecules

WO pimebs4pai rs, such as biotin and streptavi di PCT/US2007/064568
di goxi n and antidi goxin 68 400539500vletc. For the
speci fic binding nenbers, the conplenentary menber
woul d normally be | abeled with a nol ecul e t hat

provi des for detection, mce wi th known
procedures. In certain e  such net hods
omprise formng.the mxture in vitro. In certain
i%d@Y%Wsﬂo%@%‘P%?H%@y&ﬁ%F'P%‘é it &l bsqaete ée%dawsunderstood
f V,
by refe e 8 ToNBIg EHRApIat, chen 42 SRIR merely, g purposes of
illustratidrapf eepais ssgeds rance piniodpoérytpepft iheepresegt jnvieAGENoand are not

variant thereof with the test anti body.
mtendq%ﬁ\eggplﬁg?enmg%gw ‘ments, assays are based on cell-free
systens, e.dg., purlfled roteins or cell |ysates, as
wel | as cell-based assajample Titilize intact cells.
Si npl e binding assays can be used to detect conpounds
that interact JPreparadonaof RAGE Gonsisupts de. Conmpounds

to be tested can be produced, for exanple, by
bhetaming, agied ssquences bé MwingaRAGs (RAGE, Ewtnblaak accession no.

NP osﬁﬁgﬂugﬁ% Igowdgﬁqu‘%{]%mgfaarl '3%{3&0 e‘é% %'pﬁés,suon no.

NP_00PRY¥iosHb YD NOsH )@Pé shewhas A @@HAJ@I Fuwm@ﬁ BEBNAs encoding
assays may be used to treat -associ at ed di sorders.

mRAGEh@Q@@@@eraﬁal NMMA%HM@E%@ NG} dotanst MGIE @®&ccession no.
NM O%ﬁﬂgbgtsgb@?b%%ofz R/Yrber? E&{ hﬂtg\{ﬁgtAo%?H@ﬁ X c%n vector, which

y_ad e fo appropria

comprus@sﬂpascyuomagald\ﬂmpqmmv) girenoep adivingnexpregsionmay e cDNA
cited all conpositigns usually enployed for
sequergg%t an¢ @antesw%awafewsﬂg@@mﬁ @Fé’ifpﬁ@eﬂﬁtﬁ%’n Théuman RAGE-Fc

I ef_a5ho
fusion BAFETERTHIT o0 8 SPRCRRS TR b iR BAGEdo e Fo
domairconmanantgGSuag pldparech by texpeessirgy 3 DNVkIcodstthemcpding the fusion
protelndgpun r!@p%f%yetgdb%ﬁdgbyﬁggm%n%ﬁ A o}\ &Kg%%?ﬁreglon Fc
fusion *rb?&t@n\o%rﬁﬁéc? W%@@zeﬁcﬁﬁg | Hhet é@iﬁs(ﬁw\ﬁb) of ﬁhﬁfén' RAEE &b the Fc
for injection”( , and the like.
domalrpbémwmutlgeaWapr&mdady mersar(edncll-umwg amlderrr;mllnpeBAGE strep tag
fusion proteins formed by appending a streptavidin (strep) tag sequence (WSHPQFEK)
(SEQ ID NO: 5) to amino acids 1-344 of human or murine RAGE, respectively, were
prepared by expressing DNA constructs encoding the RAGE-strep tag fusion proteins,
also using Adori expression vectors. All constructs were verified by extensive restriction

digest analyses and by sequence analyses of cDNA inserts within the plasmids

Recombinant adenovirus (Ad5 E1a/E3 deleted) expressing the full-length RAGE,
hRAGE-Fc, and hRAGE V-domain-Fc were generated by homologous recombination in
a human embryonic kidney cell line 293 (HEK293) (ATCC, Rockland MD). Recombinant
adenovirus virus was isolated and subsequently amplified in HEK293 cells. The virus
was released from infected HEK293 cells by three cycles of freeze thawing. The virus
was further purified by two cesium chloride centrifugation gradients and dialyzed against
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anti bodi es or nucleic acids encoding the subject
anti bodi es) may be fornulated for adm nistration in
W@eop7a@T¥Eni ent way for use in human or vet er i P@EF/YS2007/064568
medi ci ne. Thus, another aspect of the present
i nvention provides pharmaceutically acceptabl e
conposi tions conprising an effect i ve anmount of an
antib fornu dt one nor e
phospiidlé biftEtet ralg (e ekl rag il 3o, el 8t Bl lycerol was added
to  @Nd/BhcEhtratRiH S. oS dﬁ@%“ baddi n gRe ai lviagl owwakhe stored  at
phar maceuti cal conpositions of the present 69
-80°C ummw%d@@qwetructsn/vmcwag@@zed|f<|>rylnf€tntlmliy 4plegué derming units

on 29?%@5@ Z%gﬁ: 'gﬁglfygg ?ﬁ éﬁ? vﬁrrug s%gﬂug?&% e{ﬂa(l‘%sr? Iol1w|fhre(~:’cod|ng region,

expresgidnigiitisé trahs@ene,farid exdotpkia medsireestd agueous or
non- aqueous sol uti ons or suspensions), tablets,

ﬁ\@bHS&&)reﬁ’Qéﬁ*e\Féotorgré@Mb?ﬁn mAeénédafngame&ﬁtRN@Etpc human
the ton éZ parent er al adm ni stration, for
RAGE dkeaginre! Cbgn Bunareard DrrinenRAGRSEep 49 BisiompraieiBaovere stably

vansioGE S B Pis! g G G, 81 Y1 g gngrogen.

Stable GrtRfactantst Wers selfectf &y 28ppMi 86d t30 hive rﬁéth@trexaate( 4 onditioned
intravaginally or intrarectally, for exanple,

media yygahgrvestedaliPoy |%\gﬁpal|_gl\gge§ranq @nabzed; with the use of sodium
bj &
dodecf ERREleC BN G YA EY 3 loBRARIOTelR IR TATSEY sRERKEH blotting

to conftrheRAl&Ft sRp@ssional (NmuepanaRl Jon1990, Meﬂmdsongamztymdlow ,185:537-

es nqt eI te he bod erat Jent
6: Kappah Brat 1§ sy Pobney bl 1 E5ia7-S1 Dbt &b R D. e al.
t t ¥ the preferred route of
1993, mgﬁdg?s"??gt%g) qwnjzggr?g?r?ﬁmodl rrgnts one or nore
a9RItG: By q‘(LR{éHaH%r@ 2835441s! URGHLan] sgmsféomgcg@hmgen proteins
am no or a am no, and are hererore, capa
were duttured¢p MWmmlltmieldyrr@duﬂptfablmot@m tosirification. Proteins were

.. pha ceutically acceptabl e aci ds

IOUF""edr'J Wﬁhnﬁﬁ&éﬁt‘?fcﬂ%@'@te&& B%Eﬁ%”’@é@@ PH”{W Proteifisepere subjected
I r [ n

(0 reafhGTnd horhRd I SIREEE, ilkhech Bl TR TSN Blue staining

(Currerpir Bsmocols nmelﬂrtateln Sdirpees,s\Aliley lotarstienpe e @ndednown stot e of the

t.he f|n i solation and purification of the

eXped%@H%ﬂ%ﬂﬂ@ WPQP i nvention, or by separately reacting
a purified compound of the invention in its free base
formwi th a suitable organic or inorganic acid, and
isolating the salt thus
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fornmed. Representative salts include the hydrobrom de,
hydrochl ori de, sulfate, bisulfate, phosphate, nitrate,
wW@ewr/aess47 val erate, ol eate, palmtate, stearatBCT/US2007/064568
| aurate, benzoate, |actate, phosphate, tosylate,
citrate, maleate, fumarate, succinate, tartrate,
napt hyl ate, nesyl ate, gl ucoheptonate, |actobi onate,
and | auryl sul phonat e sal S anldF#]he like. (See, for
exanpl e, Berge et al . armaceutical Salts,”
J. Pharm Sci. The har maceut i cal ] .
accept@@ieratigniof raurmgr&g&ﬂ% .menee@w@nt'b%d'es
conventional nontoxic salts or quaternary ammoni um

6 weebplq fesnalerpBigsnice.(Gharles &iveroAndoxeic MApwareimmunized
subcthﬁeéd% er\H't %%bdo? §8F1 ﬁxar&[ ce (SIEHQQ GONXAREIEOEA)  The pAdori
fon ¢ sa FSorneifude FRoSe fFonri organi e

expreselondﬂeemhccmtammg ocihINAr |e¢heod|hgdrfunblengtrc huwnah URAGE was pre-
am c, hosg@lorlc nitric, and the like; and the

absorb§g| ‘?%top%'l%ﬁ‘%d HoRargeigsn{BioRad g Hesgulgs a SAlgbefore subcutaneous
admlnﬁ%éﬁggf@@féjﬁé’r@tlhﬁmurﬁﬁé’@mﬂ'33u %'f'%bt%'r @WIC@'@@P%é%(’, éor two weeks.

stearic, lactic tartar citric, ascor
Mice werenibiéd, onenl eeek sh‘;eutr U)Q/r‘rad;tenmmlpmwhaaedl antibody titers were

evaluat%get‘gq?,bg}qgggé%tﬁ n@eg?yﬁéh%eﬂgébﬂc? glﬁatecr recelved one additional

mpchoﬁ%f‘@ﬁeﬁgiUf%b@mbﬂéh@ﬂﬁm%ﬁ@AGELé?cre@b?étth three days before cell
isothionic, and the like. In other cases, the one ‘or

fusion.nore agents may contain one or nore aci d| c functional
groups and, thus, are capable of formng
Sb@ny@st M@adalf}asadcwiih atrioaise ahygloma hcells P3X63Ag8.653 (ATCC,
tic acce

Rookvil M S& i B clafbaans 4 aaypiylario oo (7 1500) (Roche
Diagnos8es @drﬁnwl%ﬂﬂhéir‘rﬁ | ééﬁﬁéhﬂn Rftet RBIGLBASNFSTe RedBW and cultured

separately reactlng the purified conpound in its free
in 96-veali plates at i KHIQ ealistvagll m lti:e@eRPMmmoaseleh@mm&ctumd@ontalnlng

20% FHEL 0% o PSR BRRRA) o5 REREABSBIL b2 v L ttamine

100 UpmapsmieriH, 160 |g/ac eebadrhgcior aanirv PHEPESY anae%@ﬂ%b)(anthlne-
or tertiary amne. Representative alkali or alkaline

aminopdefinhygaiding (Sigmad St-thewis,iM&).um sodi um pot assi um
cal cium magnesium and alum numsalts and the |ike.
Representati ve organi c am nes useful for the fornmation
of base addition salts include ethylam ne,
di et hyl am ne, ethyl enedi am ne, et hanol am ne,
di et hanol am ne, piperazine and the |ike (see, for
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exanpl e, Berge et al., supra) Wetting agents,

emul sifiers and |ubricants, such as sodi um | auryl
walo7/ae4and nmagnesi um stearate, as well as cobP@r/Usa907/064568

agents, rel ease agents, coating agents, sweetening,

flavoring and perfum ng agents, preservatives and

anti oxi dants can al so be present in the conpositions.

Exanpl es of pharmaceuti cal | ceceptabl e anti oxi dants
include: ( 1) water sol %a@{ @t:?oxi dants, such as

ascorbic acid, cysteine h chl ori sodi.um
bi sul faﬁ@"%@ﬂ?%rﬂfﬁﬂ ﬁBt'S’%ﬁqf’" r@?ﬁ?’lﬁﬁ%’ﬂ!h?‘i'ssand
the like, (2) oil- soluble antl OXi dants, such as

hObrasy (Hagampi Hanan, MA) gataweﬁiylmtm@%&gbﬂl)éam@m@y with the use
of a Gé%i%c}’ r?&@glﬁg)ﬂgfé@%(%g% ;kﬁﬂ\fol(l'ﬁg?,chdrﬁgx rQEQon Rfegﬁ%sp)ontalmng cDNA

encodln@tfallll Ieﬂ@hatnmr@eaME \A@Bcbreaabsortbedcoatn @olloidal gold particles
yl enedi ami ne tetraacetic acid (EDTA), sorbitol

(BloRafdaHfaawl%s LALbefore sRGHBRERUS BIMINSHAIONH Rats were immunized with
f ti

3 g oY AR b o BLERA o HES! FRfs MIE MRy B Sfook atr e

last imamehizatin mgdadhtibodyctitdrs werg eabluated. ofh@anaenwidr dlighest RAGE-

T L e A
strep pRﬁeWtﬁP@éé @Me%c&ﬁm wel | known in the art of
phar macy. e anount of active ingredient which can be
SPERRF R Mo 268G "R ARLEE! Riyeldin®! AJICP3XeBNIBIEB3 (ATCC,
sage ormw || vary depen |ng upon t he host ber’ng
Rockvile,.eM2p att &ed daraticc ulsarg rﬁﬁ% ptblyamyiem&stgiynql aiMWet1&00) (Roche
Diagnogigh CRrialANER S it GETAATYo ARBLHSh ColmAT&ze Reasa and cultured

in 96 V\f/é?F atéd lat gererd tofispielt "Hitth@'miMH 620 $&BcHHRMHIGM, containing
produces a therapeutic effect. Generally, out of

20% FBﬁe Svarlarigen sk internalienaioanGaithetsbusg §Df.rdwM L-glutamine,

100 UFRCBREURE i it RS o Bk G 0 MBF JAERER o0 1 glipRanthine-

aminopté€rimefygridine (BgnapsefleyiadIMOf)r om about 10 percent to
about 30 percent. Methods of preparing these

formul ati ons or conpositions include the step of
bringing into association an agent with the carrier
and, optionally, one or nore
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accessory ingredients. In general, the formul ations
are prepared by uniformy and intimately bringing into
W@e®oeiEsl on an agent of the present inventi onP@i/URR007/064568

liquid carriers, or tinely divided solid carriers, or

both, and then, if necessary, shaping the product.

Formul ati ons of the invention suitable for oral

adm ni stration may be | t he m of capsul es,

cachets, pills, tablets, ’1369@ ‘{es (using a flavored

basi s, usually sucros% and acaci a .or tragacanth),

powders, granul es, HHoma §CIR8MUAYor a suspension in

an aqueous or non-aqueous liquid, or as an

Banelsnohdge@angrmuane rRiGEoiand| Mytiine antiihsiman RAGEs mfips were
genera?éd cﬁN&yl[THﬂquétl&? lféziﬁ’gﬁ | thbeEehud i At C}ngIB\dBf’JfS’gxpresswn

such™”as gel at'l or sucrose and acac
plasmidndéxpreasingo thid mmsmg;tharoddtrige reghom, ofaeturimentari mungara RAGE.

redet erm ned anount of a co ound of the present _
Hybridery aaune&natagtsawea%tawn%m iBding 1R &ﬁ?ﬁ&ﬁﬂ@“to*ﬁumﬁ@ or murine

i I

RAGE EeRELIS/ SO b ICS Erh S OF (AL bRIGH: By o8l ek 295)
transienthy erpiesaingoRAGEl Paditiveissipeatdtents(wearesiurter testbd dorstheir ability

to neutga&zpj@gﬁgggaﬁngr{.&%? Q%%“\&ﬁ#hegﬁgglglrét%pggég%él etth%odies (XT-

M serlegﬁrdmc§é¢/é§%bMSé‘%8ﬁ6é@h§l GAfILOAES (XSIUFih séﬁe@OWéﬁén identified.
citrate or dical cium phosphate, and/or any of

Selectgbhybrdergas (were) sutidlonads far tme%lbueeeflal @Uuhora@nd once by FACS

sortlngslt ﬁoﬁ?ﬁ%&g{j d%@%) ng%j@? eestgg fﬁ)rﬁstﬁef%?fg%' h%r‘ldeo%]g/ Rlitures and

mmun@lebQPFrYS!TWdﬁéf lpteificd|es®y Pab@IMAL &stibod§! @irificatioelcoWinmyd (Millipore
yrrol i done, sucrose and/or acacia; (3) hunectants,

Bl”e”C@uMﬁ)asTf’gﬂ k@c@'ﬁéﬂi of eagh qnAbp M@gﬁ%tﬁrrﬁ@ with & Mmoyee rpAb isotyping
v
kit or r?g?ﬁ%t% i&oﬁ @38?9? r}@@@tregc %5§t'ngr t@%ﬁhgg%{ gﬂa n%‘eﬂ%‘b&rrp) The
isotyp@eomf i then smecttedaeE‘and Mossy wionuielore andbo@eawetset fsrmtmhn Table 1
as paraffin; (6) absorption accelerators, such as
(belowbuat ernary amoni um conpounds; (7) wetting agents,
such as, for exanmple, cetyl alcohol and gl ycerol
ponostearate; (R\ absorbents, such as kaolin and
bentonite clay; (9) lubricTasiesd, such as talc, calcium
stearat c, IlblgRlebl unmrsteara €, bUI I U [JUI yct Ilyl CIl

RatgrsregiPee sttt atiPoTiesul f atle, Muits gt pab &Nty HEAG antivodies

HybRR8nd 10) col or|i ents.|In th pass of capsules,
ycba&g et s |arMéfdsi 1| 99 'ts‘lgfépeﬁhar meceu%{;aaé canp &tl ons 'griggtypes

1TmRAGEP3/1* XT-M1 Rat IgG2a, 1ThRAGEP3/6* XT-H1 Mouse IgG1,

1mRAGEP3/7 XT-M2 Rat IgG2b, 1ThRAGEP3/16* | XT-H2 Mouse IgG1,

1TMRAGEP3/8 XT-M3 Rat IgG2a, 1ThRAGEP3/18 XT-H3 Mouse IgG1,

1mRAGEP3/10* XT-M4 Rat IgG2b, 1ThRAGEP3/48 XT-H4 Mouse IgG1,

1mRAGEP3/15 XT-M5 Rat IgG2a, 1ThRAGEP3/55* | XT-H5 Mouse IgG1,

1MRAGEP3/16 XT-M6 Rat IgG2b, 1ThRAGEP3/65 XT-H6 Mouse IgG1,

x| ||| x| x|~
x| ||| x| x|~

1mRAGEP3/18* XT-M7 Rat IgG2b, 1ThRAGEP3/66 XT-H7 Mouse IgG1,
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al so conprise buffering agents. Solid conpositions of

a simlar type may al so be enployed as fillers in soft
wae7henrdz fil | ed gel ati n capsul es usi ng such eRCI/PEmAT/e64568

as lactose or mlk sugars, as well as high nolecul ar

wei ght pol yet hyl ene glycols and the Iike. A tablet may

be nmade by conpression or nolding, optionally with one

or nore accessory ingredients. Conpressed tablets my

be prepared using binder (for exanple, gelatin or

hydr oxypropyl net hyl cel Ip}apsgle 5! ubri cant, inert

di luent, preservative, disintegrant (for exanple,

sodi um st ar ch gl ycol atea gl gﬁé]gésl i nked sodi um
car boxynet hyl cellul ose), surface- active or

PR 20358 fkre WY FPLRL Ryl 5 IRIRPRAGE adenovirus.

|nfecteuow:||erwére:@mppambdmm RBBecbntbiningan % rBSA dti qudehsity of 4 x 10
uent. The tablets, and other solid dosage forns of

Ce”S/m{ h@%ﬁéﬁ’%c‘@%b@ﬁﬂ viBhpEQiu joh samuve (fitad é@@iﬁ”e sera, hybridoma
supernbbeﬁé‘tdroBurlﬁét?rbrﬁﬁoe ?et%g 3(9%?1“ ES4°P! hkSr hlngn, cells were

ranul es, nmay optiona e score or prepare
mcubatedathgsPEﬁdbelbdl Ig@,atSLarihl rasusdit dgGc E (e’ jongg( DO Corporation

GlostriE R hiorc ) 1¥Brshd T iy ek Gelyassgriaieddipgescence signals

were nfé%fs%cﬁbﬁg SRC88ah Ao QHdARréMRErqBeeIH DRKIRSNS @éuﬁg%@oo cells
of the active ingredient therein using, for exanple

per treaijaetix fieRiginmiedige vwas Lsedde ldeﬂtxfsaldyaadgcqils;aptbmcth wiese excluded

from triecoRfIfEh: TSt dine SRRl AhlindeeS I PR XFRT and the

seven $éteimohbglefabgntibedie€ e € to XT-M7alepd showeuph PACS analysis to
bacteria- retaini ng| filter, or by incorporating

bind togiedisuriage ARAGEHT8bIen he form of sterile solid
conpositions that can be dissolved in sterile water,
or some other sterile injectable nmediuminmedi ately
bef ore use. These conpositions may al so optionally
contain opacifying agents and may be of a conposition
that they rel ease the active ingredient(s) only, or
preferentially, in a certain portion of the
gastrointestinal tract, optionally, in a del ayed
manner. Exanpl es 73 400539500vl1of enbeddi ng
conpositions that can be used include polyneric
subst ances and waxes. The active ingredient can also
be in mcro-encapsulated form if appropriate, with
one or
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nore of the above-described excipients. Liquid dosage
fornms for oral adm nistration of the conpounds of the
WO pooened7eh i ncl ude pharmaceutical ly accept abl ePCT/US2007/064568
enmul si ons, m croenul sions, solutions, suspensions,
syrups and elixirs. In addition to the active
ingredient, the liquid dosage forns nmay contain inert
di l uents commonly used in the t, such as, for
exanpl e, water or other lr‘?taé sol ubi li zi ng agents
and enul sifiers, I aIcohoI I sopropyl
al cohol, ethyl car b%ngé g'é\‘% 9 ASSWat e, benzyl
al cohol , benzyl benzoat e, propyl ene gl ycol,
é\an(b(ﬂJ@%I ayRreg| pgdied ofre@ ( hyPrisianea Clﬂuﬁﬁrn&i@'ﬂfﬁon@%@@i standard
un
procedgfé% e?’glﬁheg %%Bﬁd%r ) ury{avéﬁﬁ%tg‘é ?%rnﬁﬂgttﬁ‘%%ﬂfﬁe G rﬁg of RAGE

with thelu,seOéfSElaIIS}A f Mlifety-a3td dek sliates (Gbrmngbtbmlng ANY) were coated with
m xtures thereof. Besides inert diluents, the ora

100 ul Q¥ FeRMPingnS e RAGERQ aEecomBioant BurnaphRAGE V region-Fc (1
pg/ml)‘éﬁ&tlhélﬁ)a?&?agﬁm it £ 'N@eﬁﬁ%fﬁh’%%ﬁﬂ‘ﬁlé&ﬁ%ﬁﬂhﬁDBs containing

sweet enl ng, ng, coloring, um n
1% Bk el Oaﬁﬁ%eT\agemHZQ mﬁ)spbmsﬁlsamsplel (rsaerdﬂes ivearet im séeeral forms:
active conpaou cont ai endi

diIutedflgpmé@&ﬁﬁrlgn &yﬁgq?,mét %Lboqrgggapisgs& papt@%}%ﬁﬁ%giegshs indicated)

was ad@%ﬁ%iﬁ(‘:b%t@ﬁ%ﬁ@%uﬁ* %'t ré8H tERpRIdtare. aHeSSI8tes were washed with
m crocrystal line cellul ose, alum num netahydroxi de,

PBS, pHEnt/odiard beund andi- Rﬁ@'acamuod@ndmﬁmdﬂt@@edhwntbothe use of

peroxiqeseotr s tPd oBes i POPSE IR HEH ek BRFab SRS yfrotowed
by incRbafemt @ithashe supsiastet ANB (BioFX r@bd@@to@uégp@\ﬁudﬁbymnls MD
m xi ng one or nore conpounds of the invention wth one

Laboraggriasdr dAbsgrransicevaioes mere Q@t&f@l@&@ iabﬂéﬂtrgn & acsRectrepgotometer.
The 0895@{4'3??0% of %oﬂpagﬂbﬁ arﬁf%ﬂ?esbl{/frér‘ér 'de?é}WﬁéJ‘y\\Aﬂﬁﬂeﬁhe use of
gl'ycol’, "a supposi wax I cyla and

peroxidaseSIabélédagoaito@mtltraopse agGr(EFcyb)L(Pldrce]LR@bIdbrddey and a standard
and, t erefore,

nper at u e um or
curve V\‘i%% Qﬁﬁﬁraé%‘ilbb/ya BHH ¢Q| |ggg/getrﬂ%tcg§geﬁpgusq:[g)(gu é%ér@%lﬁs for the
abilitied g? 1 SEGEN Bhﬁ’ébdﬁ% 4T -AH etoSX*I'tl-‘?P'aﬁdft% é’é&‘/%h”r%lt antibodies
mnistrati on so include pessari es,
XT-M1doeéli]7 tpebind tpath/é@E IF@ahﬁAGE ‘féﬂreg@nflﬁr rmRAtGE}Frs and mRAGE-

strep, %%B% alnl nlggalfr?hl'a%?e I’2| e As ssov% i IT:ngures fange&, ra antcl)bodey XT-M4
and murine antibody XT-H2 both bind to human RAGE-Fc¢ and to the V-domain of
hRAGE. The EC50 values for binding of XT-M4 to human RAGE and to human RAGE
V-domain were 300 pM and 100 pM, respectively. The EC50 values for binding of XT-
H2 to human RAGE and human RAGE V-domain were 90 pM and 100 pM, respectively.

84
400539500v1



74 400539500v1Dosage forns for the topica
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The active conpound may be m xed under

sterile conditions with a pharmaceutically acceptable

carrier,

and with any preservatives,
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reconstituted into sterile injectable solutions or

di spersions just prior to use, which may contain
w@nioresd7dant s, buffers, bacteriostats, sol ut esPaliUsdn07/064568

render the formulation isotonic with the blood of the

i nt ended recipient or suspending or thickening agents.

75 400539500v1Exanpl es of suitabl e agueous and

nonaqueous carriers thaE%%EX £F¥enployed in the

phar maceuti cal conpositi he i nvention include

wat er, ethanol, polyols (such as glycerol, propylene

gl yrAlGE Miglarret Avd aRtibadycdmpafitloh rIEi.ISII-\kI@bn,dm‘@ %ssays

suitable mxtures thereof, vegetable oils, such

olive oil, and injectable organic esters, suc

Ephwemnw whetheip EAGE umeneglopah apébagiest aff%tdthsq &inding of a
RAGE ﬁ@glﬁ{ih nl\,/léa;t, ﬁ%H%e & |60/ 'e'\r’]g’P 8| RAGH Scorﬁg&ﬂuo%s ELISA binding

mai nt enanc he reduired parti
assayssweee iperfolraedasidinety-dixswell gilates, wmedcéatedhmthIe pugfml of HMGB1

overnighilah dut Vel Hezs W0 9 PPEted b dhsigoag @pye and exposed to
100 ul gﬂéﬁ'irfdé'bﬁﬂaoaﬁf?)ﬂh%%@Rﬂ@?&%r”ﬁk@%‘(az Hgﬁ’ rs?%%ﬁk'ﬂﬂcontrol) at

e action of m Cr oorgani sns nay be
0.1 pg/micplusivamioos forms olitheaimdidated entltacbdyaptep@natndm(oglanons of immune
henol

a for ex ar.ahen | or qbu
sera, HiBffbae, eI pr RFRE Fhiohdle) ekt HhSir.af Sl demperature.
Plates Wegé %h’e@l%lﬂnP‘BSaQﬂ-ﬂV% abd G aﬁ@»b@ugarrécomgma%trhuman RAGE-Fc
chloride, and the l'ike into the conpositions. In

was deieripd woin, thgrttaemfgaﬂom@@@ﬁ@nmatﬁd gort, pAji-BemeEn WG (Fey) (Pierce,

Rockfopcji‘a L[}gffgﬁgw&?l%ﬁlﬁénﬁépb ét ;y%g%bg?ﬁ’%%t RMat FX Laboratories

Ion suc

Owung@ll\ﬂuns NWD rebosateseat @wiys JElIHtMD). | Birsding cﬁansa@amblment human
der to prolong the effect of an agent It is
RAGEﬁ@stPrUQﬁnQ vithaut Ay #riibaskies gt Wih @ qu@r%gamwneraﬂwm was used

as a coHifdf %ﬁ.’lfeﬂﬁ%dg{/s m;%%adm&ﬁp! Zﬁ]é DbifiGdd 8f‘the@év%n"ﬂﬂ¥nﬁ@ antibodies

acconpli she use o I qui d suspension o
XT-H1 do ysK-ad71 amek thoe savem pdztoan;tltmain@ XatMhawi Xb-Mo o bimikahe binding of

HMGB] el RRAGHSs e sidiatasr BY JbBi GoBRtath SR, Hindifcn assay are
shown nﬁlwe%w@ndw@em %Ts)bsélﬁ’\lnrr?dréésétﬁg aCEﬁI}f%tsaéf' r‘rll]ﬁnéan'Fbodles XT-H1,

Al'ternatively, delayed absorption of a parenterall
XT-H2 aaivd KTsitlért@bIC@@éhe b||r1:d|mtmRﬁlG|% béd diferentlkigand @fgﬂ%AGE amyloid

suspendi ng ..t e in.an,.oil ] abl e
6 1-42 SR8 yRR LS AR Pt PRIt R TcPlieio KEUlF A8 Bicti the binaing
of HMGRU T iccRruridt RAGE-Fc, as determined by similar competition ELISA binding
assays. As shown in Figure 4, rat antibody XT-M4 and murine antibody XT-H2 both
block the binding of HMGB1 to human RAGE.
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subj ect conpounds in bi odegradabl e pol yners such as

pol yl acti de- pol ygl ycol i de.
wW@ywmtov7¢7 pol yner,
pol ymer enpl oyed,

the rat

e of agent

Dependi ng on the ratio of
and the nature of the partiRUI/ES2007/064568

rel ease can be

control | ed. Exanpl es of other biodegradabl e polyners

i ncl ude pol y(orthoesters) and pol y(anhydhdes).
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i njectable formul ati ons are al so prepared by
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xampl e, fd
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r ITevels or

rs—of —antTbodiestd

1l ec nf
HeS—o1
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anti hodi e
D oaHeS-

rde,—e. g, tevels
ELI SA et hods of

ing dntib

TO T et T—=<

pdi es _speg

ificto RA

\GEXEn8 307 Peierets n

The anti bod

anpl es.

y profile

foll om ng passive

ration ty

pically sh

OWs an 1 nm

Edkﬁ'i—@ 8p)@lah.7 b(ﬂnpete

drll U)K[JUIIUIItI dl

jy CUITTUCTTI Idtl UTT fL
LWt hout g further |
at et [ eyvel s withijn a peri od
depeudi ng en the hal f-1ifle of +t he gnti body
adm ni stered. Tn sone net hodS, a baseline nmeasur ement

of antibody to RAGE in the patient is nade before

Adsinmilagt eampetitiora appcoach meas wsedeta deteneide ®eornelative binding

entond BEGRha 2 SHERSURS, B E AT R peRl noAh race e

was coated on ninety six-well plates over night at 4°C. After washing and blocking (see

Howed—by
dosage,—tFh

.o%@the( of days to nonths

above) wells were exposed to 100 pl of pre-incubated mixtures of biotinylated target
antibody and dilutions of a competing antibody for 1 hour at room temperature. Bound
biotinylated antibody was detected using peroxidase-conjugated streptavidin (Pierce, A
similar competition approach was used to determine the relative binding epitopes
between pairs of antibodies. First, 1 ug/ml of recombinant human RAGE-Fc was coated
on ninety six-well plates over night at 4°C. After washing and blocking (see above)
wells were exposed to 100 pl of pre-incubated mixtures of biotinylated target antibody
and dilutions of a competing antibody for 1 hour at room temperature. Bound
biotinylated antibody was detected using peroxidase-conjugated streptavidin (Pierce,

Rockford, IL) followed by incubation with the substrate TMB (BioFX Laboratories
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intervals to nonitor decay of antibody |evels. Wen

the level of antibody has declined to baseline or a
wWpe@deossshi ned percentage of the peak | ess baselC1/H§2007/064568

(e.g., 50% 25%or 109, adm nistration of a further

dosage of antibody is adm nistered. In sonme nethods,

peak or subsequent neasured |evels | ess background are

v GREHES PG BT R T 3 Rt rmer
RAGEFceaitABIt ah® TdmepéthgPaRebodias w8 uself aé he coRaslaRE defined as

anti body level i's si g;\l ficantly |l ess than a reference
100%. | Beeults(@f.aqpmpetition kA bindingerasays enelvEing kesanapefition between

rat anc{ftig eBpdlieh 16 RGO RGRHRAGE s SRR B, Toigueg  present

a grapAnofdeid ifml catnpe@t o ELIBAI binding assayl eabBing’ the competition
400539500v1EXAVPLES The i nvention now being _gener al lX\ﬁ'

betweetoh o bMH: and aRiibpdiss b, slatids X loHEe vt gd XpyM4, XT-M6, and

r . f j i -
XT-M7; 8L BERASE 10 RAISE o i e BeENaTEL Fon LU0 A8 shown in Figure 5
demostretet thah Xdséd arel dhdH2binddorovetiappihgtditesmpmesenan RAGE.

invention, and are not intended to limt the

i nvention. Exanple 1 Preparation of RAGE Constructs

The ami no acid sequences of murine RAGE (nRAGE,

Genbank accession no. NP_031451 ; SEQ ID NO 3) and

human RAGE (hRAGE, Genbank accession no. NP_00127.1

SEQ ID NO 1) are shown in Figure 1A-1 C. Full length

cDNAs encodi ng nRACGE (accession no. NM 007425.1 ; SEQ

ID NO 4) and hRAGE (accession no. NM 001 136; SEQ ID

NO 2) were inserted into the Adori1l-2 expression

vector, which conprises a cytonegal ovirus (CW)

pronoter driving expression of the cDNA sequences, and

cont ai ns adenovirus elenents for virus generation. A

human RAGE- Fc fusion protein formed by appendi ng am no

acids 1-344 of human RAGE to the Fc domain of human

| gG was prepared by expressing a DNA construct

encodi ng the fusion protein in cultured cells using

the Adori expression vector. A human RAGE V-regi on-Fc
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fusion protein fornmed by appending am no acids 1- 118
of human RAGE to the Fc domai n of human | gG was

WG 097hea7y prepared. Human and nuri ne RAGE- st rBQI/USZ907/064568
fusion proteins forned by appending a streptavidin
(strep) tag sequence (WSHPQFEK) (SEQ ID NO 5) to
am no acids 1-344 of human or nurine RAGE,

respectively, were prepared b xpressi ng DNA
constructs encodi ng the%@@péfep tag fusi on

pr i n | so,.usi ng Ador.i essi on_vect
%ER@ETWM"QQS yeof W"QE\%F\ mprine.ap r@% PBH -RAGE
di gest anal yses and by sequence anal yses of cDNA
i nserts wi t3tibediesgpduiman astawsintaRAGERSovi r us
(Ad5 E la/ E3 del et ed) expr essing the full-length RAGE,

: humpad andAGH fxfaen- Fc wer e generated by
honnlogous reconblnatlon in a human enbryonic ki dney
¢bélbihding &P 3elgdE aR)rineAE0G, raRoarkl-RAGEIntibodies to human and

murine Gtk 0Rt 19, Tiamy BN Al AERSS 2081 MGG HERGE: Was,@nelyzed by
BlAcoR@@E@%ét bifihd Hsaa) ed A'é%gi%@%' F%rf@bfnéc‘]‘rl%‘?n $HeIn®sh D murine

freeze thaw ng. The virus er purified by two
RAGEtescoatednorora €éT efip iat uyglt idemsify ad?eo® Ridhdisiigakiangard amine

counin? 565l o e ARRRRS AR oCbin ShierifullE g 00 nm,

were riirf ofeCPRCiIRTH 6z & RNGE T srotkihd MUbI%t?até\'afBlACQTI@TNaiechnology
-80 Cuntil use. Viral constructs were characteri zed

utilizest gfrangeseiet ihei kefracivedodex 6f e guaiaice Jayer apGN dindigg of the anti-
o STAIRIE B BB AR BHIBEE, AIRLKE © BGebl by suoce

plasmoenﬂbﬁomntae NSRRI efreizes light esfractingr Rosi the wﬁéc&.s Results of the
ai_ni ng DNA encodi ng human RAGE-Fc, human RAGE-V
B|ACO%| ghireet Dinging ASRAYS %ﬁ&umﬁﬂéeq%@@?rdfep tag fusion
proteins were stably transfected into Chinese Hanster
Ovary (CHO cefts using | Lrpglrecu n (Tnvitrogen).
Stabi e transfectants were 'éB€fécted in 20 nM and 50 nM

NeRA@hi-RXRAGE akidddics | oned nmedi a \/vermrrmaramesa@daﬁ &riBddies

i v ciones ryzed i %Eo SGIU
Mabaod 5o UY @ﬁ \M$ % r\l am de \éwea s el nrriau a) nécnc s E]AGE_FC
XT-M1SDS- PAGE) and V\ést &th bl ofti ngXT-01confir M*RAGE +/-
XT-M@Xpressi on. (Kauf mang+ R J.| 199974kt hods 443 -

nzynotogy, 185 537-66; Kaufimey, R I, 1990, et hods

XT M3 Enzynol ogy 185:487-51 ) p s n!| DD “et all *
XT-M4 +++ +++ XT-H4 + +
XT-M5 XT-H5 ++ -
XT-M6 ++ +++ XT-H6 +++ -
XT-M7 ++ +++ XT-H7 +++ -

The kinetic rate constants (ks and kq) and association and dissociation constants
(Ka and Kgy) for the binding of murine and rat anti-RAGE antibodies to human and
murine RAGE were determined by BIACORE™ direct binding assay. Analysis of the
signal kinetics data for on-rate and off-rate allows the discrimination between non-
specific and specific interactions. Kinetic rate constants and equilibrium constants

89
400539500v1



1993, Methods in Enzynol ogy, 222: 236-237). CHO or
transduced HEK 293 cel |l s expressing sol ubl e RAGE

WO @797t ot ei ns were cultured to harvest condP@T/U82a7/064568
medi um for protein purification. Proteins were
purified with the use of indicated affinity-tag
nmet hods. Purified proteins were subjected to reducing

determi, BEtap A QT aechplndlibAsr, or k. PRER B daine XT-H2

ant.bodyérﬁyrdtmﬁwam toHRASBWH afOstiSvi®n TB@Ie%‘(peCt ed
nol ecul ar wei ghts. 79 400539500v1Exanpl e Ceneration

of nmurine anti-RAGE npnocl onal anti bodi es 6 8 week old

femal e BALB/ c m ce (Charl efafte\®r, Andover, MA) were
i mmuni zed subcut aneously with the use of a GeneQin

delfinetic (Bealkasiante rodlegs|lib@an carstamador bindingr tedtRAGE-Fc

vector containi ng—cDNA encodi hﬂ full-lenath human RAGE 5
was pkbé?;/l%sdr bed km(ﬂ/§) coI I dﬁadél bol d plécr t(K/l:)I es (@l\@Rad, X
Hoy haf h e ol A

XT-Hawer e57ﬁﬁ9ﬁ02ed5\®|4t)h19 ug1o1f4 Xé& or 8%6(‘)é1ﬁer vveél5,7for 2.68

XT-M ot Bk 16 oot oyl 09 Kol eDSoobAPuat caothe | 143

nouse Wi th hi ghest RAGE-anti body titer received one
additional injection of 10 ng of reconbi nant human

B. BiNdgngid g rﬂfrﬁéﬁinAGE'\ﬁ@oH%Yrﬁ before cell fusion.
plrenocytes were 1 use nouse mnyel oma cells
e ke AR BT Ao ifop b B i g otdnts for the

bindingDbfaguase iacd ra&oaitj- H%EIaatlbodi@srtmmumhtl%AGEumchwmam were

also deier{@ge@gye@mg"@g?ﬂét L e%n¥2w| | ﬁ%@% qﬁ)rtna%m-Fc was

captu ré‘cPB\% ahtinmenPke %ﬁﬁbo&%’% be&%ﬁorﬁ b5 | dpy O[? rd?f\%lt BRAIROREM direct

her sburg, M), nM L- gl ut am ne,
bindingpastdays|dfitme bmkmgmf rmlurlae ra@pltrehpnilﬂRACiE ammeElEESOém imsoobilized

hRAG%pooc;(rﬁgltnm@ \%%rrré Bg%rmed ag thérSnCtQI b&F aggvg'fml" asggys OP Hln%lng to full-

length RAGE-Fc.
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400539500v1Exanpl e 3 Generation of rat anti-RAGE
nmonocl onal anti bodies LOU rats (Harlan, Harlan, M)
WO 2103/10%42 | mmuni zed subcut aneously with the UBET/U$2087/064568
GeneCGun (Bi oRad, Hercules, CA). The pAdori expression
vector containing cDNA encoding full-length nmurine
RAGE was pre-absorbed onto colloidal gold particles
(Bi oRad, Hercul es, CA gffore %gbcutaneous
adninstration. Rats wer ¥ AMRI%2ed with 3 ug of vector
once every two weeks for four tines, Rats were bl ed
one"HRR a4iq SLALRBCES aPﬁh%ﬁGzEaPPBHOQMd’a& lg segions
titers were evaluated. The rat wi th highest . .
RAAEspauenegs encasting éaeilighliansd deguniahadhapriablpaegiasys of murine
- ; f ' kj ot el Nt :
ant-RALLE S BBaRe XERA X TR, XUHI Ry o] 28Ry el Yy Bf-RaGE
antibodyp XJeMdywemreloheld andP3¥GBAg8edSand AMEGMiIRoCcksid | dezuel®is of the
..at a 4:1 ratio using 50@6poLéethylene gl ycol &NVVlSOO%
varlabI@ q@gmsgvg%gggqrggn%r p'[hq\/gH Yele AMIgRr PPAURPERS of the heavy

chein Ve/EhREredible & 15 SRIETRIPIE, 54 RORPINTIGERE) ane, g algned

amino eedisequenoces af thiengh? ChaiRB&riablé @gigenare sBEWn in Figure 7.
International Inc. Gaithersburg MD), 2 nM L-gl utam ne,
100 U penicillin, 100 ng/mM streptonycin, 10 nV
HEPES and 1x hypoxant hi neani nopt ehn- thym di ne (Si gma,
St. Louis, MJ. 8 1 400539500viExanple 4 Hybridoma
screeni ng Panels of rat anti-nmurine RAGE and nurine
anti - human RAGE nmAbs were generated by cDNA
i mruni zation using the GeneGun, and the Adori
expression plasm ds expressing the full-Iength coding
region of nmurine or human RAGE. Hybridoma supernatants
were screened for binding to reconbi nant human or
murine RAGE-Fc by ELI SA and by FACS anal ysis on human
enbryoni ¢ kidney cells (HEK-293) transiently
expressing RAGE. Positive supernatants were further
tested for their ability to neutralize RAGE binding to
the ligand HM3B1 . Seven rat nonocl onal anti bodies
(XTM
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series) and seven nouse nonocl onal antibodies (XT-H

series) were identified. Selected hybhdonas were
waubchorted four tinmes by serial dilution and oPCEURRN07/064568

FACS sorting. Conditioned nedia were harvested from

t he stabl e hybridoma cul tures and i munogl obul i ns were

purified using Protein A antibody purification colums

(MIlipore Billerica, ?@%.@@Hﬁ\abg cl ass of each mAb

vvas determined with a isotyping kit or rat

MAD |58 Ritdo Bﬂréﬁﬁlt BabdtH, GHEEYN OMTO Gl P mEIney EDBA
Mannhei m Cor p.) The |sotypes of the Selected rat and

mouse nonocl onal sefuansgsencedngdRAGE th in Table 1

(bel ow). 82 400539500v1Exanpl e 5 FACS anal ysis Human

QDBIA:esquemmse ennbdioge RAGE hwetee idalated and clonécheusRAyEStandard
novi r

reversd R SRPHG RAEARE ShalthFepton I PhoY (Beods  RNA was
extractEldnd wﬂﬂ%d'ﬂ‘tﬁﬂb@rﬁ@ﬂs%é 0sihg0rrizol @élb‘é@ﬁﬁblﬁosém GhAsbad, CA) via

I mmune sera, hybridoma supernatants or puri
the maanfadieersgrotasel. 30MMNA atasareverse: sanseriiedng, gengrate cDNA using

raaMafiREvga  AE llhorEro R BBt R R e B8 J3iapedile. 1N and

manufadturéesi prdtda@oldar@ynoﬁﬂlbg@@sﬂ@nmwdl\ﬁdw@ae&ecmg%ns) and baboon
~signals were neasured by a FACScan f]o0

(Papio GygRoceRiaine) BAQ%ééﬂéﬂnmsc KYERE cﬁWpM@idn@O@OO‘@Né‘eW'@g Invitrogen

Taq DIE AR iny IRETATCHIARTGRS J7EphTRLoldhd DR aoices (5-

GACCGCEGEHAAGCARGOAGGADTGal g8EModi B3 XTNBL to5g)|' H7armhd 5'-

conTe iR aaR PR CRABRCS) | 3R an NSt peee Spel and

ECORVhASI%S%%:Ct&Ean& 2)30@%%;91%%9?8%652; @R{%sréd@eﬁa% Rithd5pgI/EcorV

t1 bodi es were puri
and clangekinta e teornes poigdisg asitgar id tpeqojesmrobgAdéuHa‘i &abbit RAGE was

cloned gm | bole;a_Is P\eﬁi € a%valdgsaér%dedf oébg\llendlug%gt OthséOI 8I?goenuc?eo%es 5'-
ACTAGACTAGTCGGACCATGGCAGCAGGGGCAGCGGCCGGA (SEQ ID NO: 61 )
and 5- ATAAGAATGCGGCCGCTAAACTATTCAGGGCTCTCCTGTACCGCTCTC
(SEQ ID NO: 62) that add Spel and Notl sites, and cloned into the corresponding sites
in pAdori1-3. The nucleotide sequences of the cloned cDNA sequences encoding

baboon, monkey, and two isoforms of rabbit RAGE in the resultant plasmids were
determined. The nucleotide sequence encoding baboon RAGE is shown in Figure 8
(SEQ ID NO: 6), and the nucleotide sequence encoding cynomologus monkey RAGE is
shown in Figure 9 (SEQ ID NO: 8). The nucleotide sequences encoding two isoforms of
rabbit RAGE are shown in Figure 10 (SEQ ID NO:10 ) and Figure 11 (SEQ ID NO:12).
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with the use of ELISA. N nety-six well plates
(Corning, Corning, NY) were coated with 100 ul of

W0 2womi7eant human RAGE- Fc or reconbi nant hunaPCTRESH07/064568
V-region-Fc ( 1 ng/m ) and incubated overnight at 4C.
After washing and bl ocking with PBS containing 1% BSA
and 0. 05% Tween-20, 100 ul of sanple (sanples were in
several forms: diluted EmT'li\rﬂ])‘j a(jr um hybri donma
supernatants, or purifi&§ $dddi es, as indicat ed)
was added and I ncubat for 1 hour at room
L erisolatian of s ganai (s BUASFQUSRSHEnCARIT PRkoOR RAGE
and bound anti-RACE anti bodi es were detected with the

AdeabgonpgenomigdabAcnafuegae encgding, RARE wiesuselategaising standard

geromfciufd S8 68 o Rl S, 404 eeyer o 4

Laboratb!wﬂﬂantbéll DY, E&D 198901 @by Bpeihg I-»Pdrbor habomtwl Bmsy\@dﬂ Spring
term ned at 450 nmin_a spectrohotomster

Harborcd}l,e\gn}(pgg i ondA PN dPaRI9 Cxaneeennal )V\k@r@bda genomic library

(Stratagéﬁ@ "8 H&, \(% éH % Hi(’bgila‘%f)AB E?@? @vdsa%?e@ﬁecfgﬁéhg 2P random

i’-nouse | erce
primedsheméarfiAGEr UBN\Aas P@smweaﬂe&gdaplaa]upem/éneeldolated and subjected to
nmouse | SA.results for the

e- mat,.che l.
wo adgifnA NG ShSClRRInS d6r PREI YNGR Blates. 14l Hpda DNA was
prepareg d‘ﬁeﬁ@g v&lﬂ'ﬁNéﬁVﬁrﬁU éée f?efEtleQfe'det% Qé-[)'a%etlﬁséq ﬁWA t8m Lambda
to hRAGE-F V-regi on- Fc, nRAGE- Fc,
genommRA(sEs,t usipg cmrem@umceder@ eTNiotlefragments WEMQated into Notl-

: Fi guir s ant i bo
aigesteg PR Hs ppbiiha et BoK oo LD YRR seqtic primers.
The cldhejmlwesDBbWwaEf‘desEéMedaﬂmw@ Phediueteclide sequence of
to human RAGE and to human RAGE V-domain wer
the C|OB@@ %WQHCQGIWIEI\WNAWWQ/QIQBbOPﬂeRE@ﬁ)IS&mQVé% li (E,igures 12A-
0 H2 to human RAGE and human RAGE V-donain
12 E(%Eeggbggoplﬁfﬁd 100 pM respectively. 84 400539500v185
400539500v1Exanpl e 7 RAGE |igand and anti body
conpetition ELI SA binding assays To determ ne whet her
RAGE nonocl onal anti bodi es affect the binding of a
RACE |igand (HM3B1 ; Sigma, St. Louis, MD to RAGE
conpetition ELISA binding assays were perforned.
Ni nety-six well plates were coated with 1 ng/m of
HMGB1
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overni ght at 4C. Wells were washed and bl ocked as

descri bed above and exposed to 100 m of pre-incubated
WOoroormesss? of RAGE- Fc or TrkB-Fc (a non-speci f i BRCFUS2007/064568

control), at 0.1 ng/m, plus various forns of the

i ndi cated anti body preparation (dilutions of inmune

sera, hybridoma supernatants or purified antibodies)

for 1 hour at roomtenpgrature. Pl ates were washed

with PBS, pH 7.2 and |iGAA®ASIAd reconbi nant human

RACE- Fc was detected wi th_the use of

per oxi dase- conj ugaqlé'ﬂ‘@’b‘é?(tr -Maantiedh 1 gG (FCv)

&Plerce Rockford, IL), followed by incubation wth

hehiggiet X ka4 Tfm generaied Syolugingr theslighii arg hervy shajypvariable

eqond SPBARLHELGEOARSE Mk NPk B0, SGATADra 10

heavy djhlaut ebnptaet | n@gum sespettivety. UsEd miugec tTd rpmlterarabl Fc-mediated
fined as 100@6b|nd|n%mCThe abilities of the seve

eﬁectoﬁﬁ?‘i‘\ﬂ@ ofeisibedy emETc (BUIRIOPY LARiA Rad SR were introduced

i PP ER ol FeTeb TR ke BB Sven oo

numbeEXTIN4bAridi ige absagriaxe-dh amibddy Tabtains393.8B&bhentn amino acid

al so 8%§£gglz?s the ahilities of nurine antibodies
sequenge, gRd b.1er/e gt AP 8§191989ENEPock the binding to RAGE
of a different ligand of hRAGE, amyloid b 1-42
peptide, and the abilities of rat antibodies XT-ML to
XT-M/ to block the binding of HMG1 to nurine RAGE-Fc,
as determned by simlar conpetition ELISA binding
assays. As shown in Figure 4, rat antibody XT-M4 and
muri ne anti body XT-H2 both bl ock the binding of HVGB1
to human RAGE. 86 400539500v1A simlar conpetition
approach was used to determ ne the rel ative binding
epi topes between pairs of antibodies. First, 1 ng/m
of reconbi nant human RAGE- Fc was coated on ninety
si x-wel | plates over night at 4C. After washi ng and
bl ocki ng (see above) wells were exposed to 100 m of
pre-incubated m xtures of biotinylated target antibody
and dilutions of a conpeting antibody for 1 hour at
room tenperature. Bound biotinylated anti body was
det ect ed usi ng peroxi dase-conjugated streptavidin
(Pierce, Asimlar conpetition approach was used to
determ ne the relative binding epitopes between pairs
of antibodies. First, 1 ng/m of reconbi nant hunman
RAGE- Fc was coat ed
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on ninety six-well plates over night at 4C. After
washi ng and bl ocki ng (see above) wells were exposed to
waA®7mb97¢f pre-i ncubated m xtures of biotinyl aREHUS2007/064568
target antibody and dilutions of a conpeting anti body
for 1 hour at roomtenperature. Bound biotinylated
anti body was detected using peroxi dase- conj ugat ed
streptavidin (Pierce, ckford,,IL) followed by
i ncubation with the subSXREWRLe 'FI??B (Bi oFX Laboratories
87 400539500v10N| MIIls, M, Lahor es Bi ndi ng
of bl ot IARAESSEE U PIRRINGof CBIBRRE A4 o RAGRCE. Fe
wi t hout any corrpetl n? anti bodi es was used as a control

e agutiened chimenosipediuKTMdfancoagleeediahard myxine ant-RAGE
antivod G0 03N P PRAHE B FRASESATIRY L@ LSMIBNEA! tne binding

of RAGEnI@'atdsaNés mddsynedbybE pISys end BiA@ORElTNbblnd migadsa98)
conpetition ELISA binding assays anal yzing the

A. g% td s&ub@eﬁumm HA@E)%MJ r@@ @)yEEHAUMIE@é bitfirtdlassay
an or

ﬁ’h@cﬁnﬁ‘&nb %f%ﬁ’érlc-r ibbl M4 otﬂeﬁﬁrdrgﬁté‘i"rﬁfjbﬁﬂb&ﬁ} §(T M4, and

shown 1n"Figure 5 denostfate that M4 and XT- H2
murinet antivedieapil rd2 samcia@('ﬁrh'lﬂmcraaolabmzhua&n RAGE (hRAGE SA) was

measufith B n A Ol | GORIHLF Ao o 1RNGE THR, PBal e lor§ Perormed by

coatind HRRSocdi8s! oMy '@@N@@Aﬁﬂmé\w@i 8000000 RUMBSORitbNs of a purified
muri ne RAGE The bi ndi n sel ected nmurine and rat

solubleghymarateptavidipdagesd GEnﬁhRA%Sﬁarat gencaurationg afgl 00 nM, 50
v .
o, 24 ST 25 MR A YR SRR AT RSeover e

|mmobmeeai oantisbdies nig htipivater amdr ikiretidAciteFeonsings &n and k) and
chip at hltgh density (2000 RU) using standard
aSSOC'Qﬂﬁ%@”QoG'ﬁﬁW@ iorsonstasiis diat dd i ORAMRdiIRg t top BRACZE-SA were

determﬂteot.werh‘écf@?l ze%%m irPaiBde 100 nm were run over

protelns in duplicate.
BI ACORE(tm) technology utilizes changes in the

r nf r ot nadny A+t +hn C‘III"F’\!‘I‘\ Lavor rinAn hi ndir Ny

£
T

faWal O
LA YZLEL u\zl.l Vb I Ilub/\ At l. LILA Y2 U T \"A Y T u. T UHUII IJI IIUI IIH \¥4

the anti- RAGE anti bodi esTQQie@he [ mmbl | i zed RAGE

m”'H&%raécmwbﬂmandemﬁ%nwnaﬁﬁ tskfbmmngmhRAGESA

ka (1/Ms) kq (1/8) Ka (1/M) Ky (M) Ruiax X?
XT-M4 3.78 X10°% | 1.86 X102 | 2.03X10% | 4.92X10° 61.5 0.563
chimeric
antibody XT- | 4.39 X10%° | 2.48X10% | 1.77 X10°® | 5.66 X 10® 33.1 0.436
M4
XT-H2 1.10 X 10° | 1.16 X 10® | 9.48 X 10® 1.06 X 10°° 48.1 2.7
XT-H5 1.66 X 10° | 4.51X10° | 3.69X10% | 2.71 X10° 245 0.996

The XT-M4 antibody and chimeric antibody XT-M4 bind to monomeric soluble human
RAGE with similar kinetics. The affinity of chimeric XT-M4 for human soluble

monomeric RAGE is approximately 5.5 nM.

95
400539500v1




pl asnmon resonance (SPR) of |aser light refracting from
the surface. Results of the BIACORE(tm direct binding
W@ s®ane7ar e sunmari zed in Table 4 . The ki netiRBCTHSM07/064568
constants (ka and kd) and associ ati on and di ssoci ation
constants (K and Kd) for the binding of nurine and rat
anti-RAGE antibodies to human and nurine RAGE were

é dj.rect bindi ng assay.
Mﬁ@#é—ﬁ%\&'” S¥% a for on-rate and

-rate aI ows the discri

?a@camnttesaea CKaenc e iboe e b RSHIDRI @RCTAR Tiibody XT-MA4 to

o] : 3 -
block BTHAT &1 AAGE kb SHMBE 0SBV R B3R Peplide, S100:A and 100
B to rdsAGk-Forwertee deterdiingd aby ﬁigehdecmpelﬂtimntElHS@y bamding aassay as
ant i bogy to hRAGE- Ec are s '

describpbiaE R RPIRat A SHAE B (e o 5 e Thed P o RT-M4 and XT-M4
are neﬁﬂ!j‘%ékmc%l fwzthéh'r@!jnﬂ@stfb BBﬁféﬁhECblhal 19!(\@\/%@%1 )J%/néino.d B 1-42
peptide SLW%;l@rl@SsOOGBlso_hL@mam I%BGE 2. 68 XT M4 1.16 X 106

1.1 6 X 10-3 1.00 X 109 9 95 X 10 10 89.9 14.3 B.
C. BitibbawgcompetittorhBhiSA BivGihd/askayai n The ki netic rate

constants and associ ation and di ssoci ati on constants

Tl'be abiiliey bf oliriegicodintibadly NET -Myd antitbodyntol cd¥idEteamith kaidingibody XT-

to the human n were_al so_deterni ne

M4 an@mm@ﬂwyow G2t RIRHGOHE B AT A #hBEIErMIned by antibody

compelPEISATErat] SSBLLUSHGpRILEAYET e A ) g,

the maaseayles«:ﬁbad]ia bxardpleg7 ofAs*rstndvmre iraﬁiguratMam:hlmMntlbody XT-M4

compefty Wit aathrele XTENR. 845 B ougDe sga g XIgHES ™ §inding to

hRAGé4¢ﬂlength RAGE- Fc. 90 400539500v1Exanple 9 Am no acid
sequences of anti-RACE anti body variabl e regi ons DNA
sequences encoding the |ight and heavy chain variable
regi ons of nurine
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anti - RAGE anti bodi es XT-Hl, XT-H2, XT-H3, XT-H5 and

XT-H7, and of rat anti-RAGE anti body XT-M4 were cl oned
war7seqeenced, and the am no acid sequences OPCT/Li§2007/064568

vari abl e regi ons were determ ned. The aligned am no

aci d sequences of the heavy chain variable regi ons of

these six anti bodies are shown in Figure 6, and the

al i gned am no acid sequEnce f the i ght chain

variabl e regions are shoif |gure 7. 91

400 ar s M5 TRG 2o RAGEDRAiffeRe®f spedibs wad AftRuire@nd

cynonol ogus nonkey cDNA sequences encodi ng RAGE cDNA
sequences encodi ng mceelibasedddt®Ped and cl oned using

standard reverse transcription-pol ymerase chain
Cell transtextioon ( RT- PCR) nmet hods. RNA was extracted and
purified fromlung tissue using Trizol (G bco

Hmfriarf egwinyorakideyd29aElly i(Amehieanerss e TyperCuture, Manassas,
ot ocol MRNA was reverse transcrj bed to generate

VA) ce&lwe@spl@éeera%l\m ﬂ%@ &ele Perati am p¥'$%f? ReBenPlaigRe cultured
overnlgﬁﬁ%bt '3?2?5‘1*&%W9&t ladi ana rbstr ?@cté@%tﬂ%ﬂgﬁcéawrgééién plasmids

toc nonol ogus non caca fasci
(PAdordrd \embaroan¢deing (mousmoblerplaal babpoRACGNGRQlogusesionkey or rabbit

RAGE ) Rpitel 62004 FRdamt dyiilroden. ' CRAHSERT ARG Brbilofaio gheeagent to
plasm|@|E)Igﬂnl;j'éﬁhﬁthd%nﬁ%ctu@&?gt@%ﬁ%ﬂ%@@m@r\(e%@ 148 hrs post-
transfemii®n 68jng Irxpsiaddvased ance ROt phosekatei bufferadssalins. (PBS) then

i.on re
Susper@?@?wﬁ‘@i%@ ARAICPURd SeibD dna ol PR Rat seteip
thg m d pAdohl -3. Rabbit RAGE was cl oned using
mﬁ?—%ﬂg& descri bed above using the oligonucl eoti des:
5' - ACTAGACT AGT CGGACCAT GGCAGCAGGEGECAGCEGCCCGA ( %
ﬁ(ymaq;y aniibagigs gt 1 ug/ml were serially d|Iuted at 1:2or1 3 in PBS containing

1% bofi e R T TR SO R T O ag 7o cel or

controliparentah 298 metle $H0 nuil alg? i tO?sceIIB/rpIAdcxrermFrBfrea lgeowth medium were

eoti de s e oftheclonchNAse en
added [ DisSelios BESan BIatS faiey MMaHeenaRBUALER o e g Pl The cells
were cEAERIdey éthPaG(Pﬁ)‘Hw k& nh@es! #he WBpBrnatants were gently discarded by
hand with a one-time swing and the plate was patted gently to loose the cell pellet. The

diluted primary anti-RAGE antibodies or isotype-matching control antibodies (100 ul) in
cold PBS containing 10% fetal calf serum (FCS) were added to the cells and incubated
on ice for 1 hour. The cells were stained with 100 ul of diluted secondary anti-IgG
antibody HRP conjugates (Pierce Biotechnology, Rockford, IL) on ice for 1 hour.
Following each step of primary antibody and secondary antibody incubations, the cells
were washed 3 times with ice-cold PBS. 100 pl of substrate TMB1 component (BIO FX,
TMBW -0100-01) was added to the plate and incubated for 5-30 minutes at room
temperature. The color development was stopped by adding 100 ul of 0.18M HySO4.
The cells were centrifuged and the supernatants are transferred to a fresh plate and
read at 450 nm (Soft MAX pro 4.0, Molecular Devices Corporation, Sunnyvale, CA).
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determ ned. The nucl eoti de sequence encodi ng baboon

RAGE is shown in Figure 8 (SEQID NO 6), and the
woewheostde sequence encodi ng cynonol ogus nonKeGT/BSI8E7/064568

is shown in Figure 9 (SEQ ID NGO 8). The nucl eotide

sequences encoding two isofornms of rabbit RAGE are

shown in Figure 10 (SEQ ID NO 1 O and Figure 11 ( SEQ

SBRom Riasg HHBORES SO biloGRORREVA. Baiiish to human &

baboort) RAE Gs[ A RMEENHEcENBAsEd EL%‘)@%ré\@ﬁomoihqi i§dre!$4 NThe EC50
standard genom c cloni ng techni ques (§1@(19M4Lsee

values $antirebinding ogchimeric polileedy XT-doan beelhsorface human,

oneor o B A R e o ot

based EME&WC&ETB‘HoWh ih Teod@a genomc library (Stratagene,
Jolla, C in the Lanbda DASH I| vector was screened
usi ng 32P random pri med human RAGE cDNA. Positive
phage plaques were i sol at‘Ez%?I I}d Subjected to two

addi tional rounds of scre fid to obtain single

SOoE@Eesval kel dirldiig YRRATEBRIE hindt BPSERBaved ELNGAI |

nmd—size fractionated—to separate  Tnsert—DNA from
anhda npnnmr‘ arns_ Usi ng common nrnr‘pdurp The Not|

ragments wer e Iigat ed idnimelkkmt)K'Ei—il\g@st ed pBbUXEWH4 pt
K¥, Mnﬁﬂﬁe\#\?ﬂ\t V\/ElS squgaqﬂj using RAGE,SAQgi i ¢

la¥al O
I I IIL,I I . A3 OT UTTCO l II(. VA I \CAVASNeY] II\/U V

| one298hemanRAGHICl edt i de s@8Mhce of| t he 4-BheM
abzgcygemeikey BSEN¢odi ng-16660ramon RACE i-=2.3hawn in

AL%E%«HW&VQMCFE::( bt(ef‘llmurr!:rl hlrM' N4 pti hnr{\ls%nM

A~ AA~A~4 ==

chimeric XT-MW mas gener ated by fu3|ng t he Ilght and
heavy chain variable regions of rat anti-nurine RACGE
anti body XT-M4 to human kappa |ight chain and | gd
heavy chai n constant regions, respectively. To reduce
the potential Fc-nediated effector activity of the
anti body, chineric nutations L234A and (237A were

i ntroduced

w0 —"r—

o0
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into XT-M4 in the human 1g@ Fc region. The chineric
anti body is given nol ecul e nunber XT-Mi4-A-1 . The

W@ biomeed7¢7 XT- M ant i body cont ai ns 93. 83% humanPGrRiIsEp07/064568
aci d sequence, and 6.18% rat am no acid sequence. 94
400539500v1Exanpl e 13 Assessing the bindi ng of
Chineric XT-MA to RAGE The abilities of chineric
anti body XT-M4 and sel egted rat,_.and nurine anti-RAGE
antibodies to bind to hE MAAGR and RAGE of ot her

speci eBindity {CRAGE lof diferin Ypagicy —EErmindgney va
nmeasur edby | SA and Bl ACORE(tm) binding assays.™ A

Bi ndi ng to sol ulbmeunehisterimmissd staiaingy Bl ACORE(t m)

ThE SRR gt Sl T 3k Tl R THI® RHyPaa ang murine
antibodids W2 -lAM XCKTH 2Saridd XToH 8 b Q)lr’ﬂwtménmldd?»%@@ceVRAGE in lung
neasur ed by BI ACO?E(tn) capt ure bi ndi ng assay

tissue £ shyHalie r@yNPEITRE YR ANBIKYo A7 HRPMNENG oidiobY Yiero %et@wsmed by

mmun@éﬁcﬁﬁ'&ﬁh%‘énén s?rep anﬁrﬁg té%b@?e&ﬂ@@fh&%g ISfAI) egt
R VB radea ot Adlpaet, 3o 20 A By

express mind baehuaidr RAGE sfullnetgthpdrotsins, Taednkiingling Huxhgn RAGE
onstants (ka and kd) and associ ati on and di ssoci ation

CDNASCWﬂEﬂ ganed (ikozthg maMMajianp@XAERYOR i exiRGinesKizgRgr @nd transfected
into Cl-gﬁ_tc%uénugﬁ% oo gct e&H%#wég?f(gagﬁ%O%g.,ﬁ)@hgﬁ I\}geltlaé_&f in Enzymology

185: 53mﬁﬁ)r‘réaufma$10IRJbJ €l 990metROGE imiBrizymatodiar 8ki48&t5 CisPittman, D.D.

et al., 1953 bl oen & Bk 22Dy, Sal S o fring? salected in 20 nM

methot@%@é”%ﬁgoé’e}IBext%q’;EWérgq{’fyéQ@H%dﬁ] lj v@hbﬁ@oﬁ/ﬁ@ drBanalyzed by
The abilities of chineric anti

SDS smnurbodgdmw smfatmmlywwamde\/maloellebtlfokha)@elsbKSHMSnaAGE) and

of GE.ligapds H nyloid b 1-42 peptide, S
Westerfoggﬁpgéﬂgggﬂ%exgrgsglqgm GE- Fc were deternined by

|r;1r%%rr]1ghi%? eetrrlngtlrf/) ?orEI%}\%% ﬁﬂ'ngdt%s% egslssolgte% from baboon, cynomolgus
monkey, rabbit or Chinese Hamster Ovary cells over-expressing human RAGE or
control CHO cells were performed using standard techniques. RAGE antibodies and rat
IgG2b isotype control or mouse isotype control were used at 1-15 mg. Chimeric XT-M4,
XT-M4-hVH-V2.0-2m/hVL-V2.10, XT-M4-hVH-V2.0-2m/hVL-V2.11, XT-M4-hVH-V2.0-
2m/hVL-V2.14 were biotinalyted and Sigma IgG1 biotinalyted control antibody at 0.2, 1,
5 and 10 ug/ml was used. Following detection with HRP and Alexa Fluor 594, Alexa
Fluor 488 or anti-biotin conjugated with FITC, sections were also stained with 4'-6-
Diamidino-2-phenylindole (DAPI).

Figure 15 shows that the chimeric antibody XT-M4 binds to RAGE in lung tissues
of cynomologus monkey, rabbit, and baboon. Positive IHC-staining patterns are visible
in the samples in which RAGE-producing cells are contacted with chimeric XT-M4, but
not in samples in which either RAGE or a RAGE-binding antibody are absent. Figure
16 shows that the rat antibody XT-M4 binds to RAGE in normal human lung and lung of
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described in Exanple 7 . As shown in Figure 13,
chinmeric anti body XT-M4 and XT-M4 are nearly identical

WO poovhes7w7 abi lities to bl ock the binding of HMBBIUS2007/064568
anyloid b 1-42 peptide, S 100-A, and S 100-B to human
RACGE. C. Antibody conpetition ELISA binding assay The
ability of chineric antibody XT-M4 anti body to conpete

a humg] hilhieBroe hhBhve M RenctiseRse DRI Yisipinding ot rat xT-Ma
antibodfﬁ?ﬁ’@?ﬁdrﬁr@aﬁ%o@%@NTdHW9X¢SHQYandJ$dTnB5bcb0éridbde!n6lﬁ§d:_ell surface
T-M4 and XT-H2 anti bodies, in the nmanner described in

RAGE @ agplie baboomdunghang niormel gyiramalegus mersaycluagt 8s deyermined by

T- t i t XTI+ j t [

e sffy s OURE Bt A, B Sy PRASL I Bl . RS s tavie
transfed{@53 A5 GDveiprasgibie vébtoAnhattsdyesdgsdDNG émcddid-hRIAGE is used as
_different species was neasured by cell-based ELI SA

a positigg|qon{rehnsf ect i on Hunan enbryoni c ki dney 293 cells
(American Tissue Type Culture, Manassas, VA) cells
vwiora Nl ot A A4+ L v 10A ~all o nay 10 D + 1 corin ~ral + 00y A
VVWCT T |JI at TuUu dt J A LUU UTT T S |JCI LU CUlTEe U171 SSUT LUl tur ©
pl ate and cul tured overnitghled 370C. The next day

cel 15, Wer fe W] : EeXpression pi Pl
Co T BEhe T PR i e S S IR AC
cynonol ogus nonkey or rabbit RAGE) using LF2000

reagent (@aB¥bi ruﬂggéb tigar | sbadu&fieyding@néindaly at ARAGE | cHO
reaggnt to plasm usiing the manufacturers| cHo

Fy ] o | Ia Fy =l V. Na) Ia 4+ 4 Fy
Provtgeor . ety Wel Ifal vt cu 4 S pPyUst il alist ©LiT Ul

Hail ng ttydsi d, (wadheld dbce wid h phodPhatle buf fler ed 1

e (PHS). Then suspended | growt i fedi a Wi T out
Xé@?um 5%4’ 3 %Ei'fﬁc Yoidal Tt

entrat i"6h" of 2+ x_L06%¢Eel l|s/ n .

x198} | -laased ELLSA Ruijmaty, ant]bod| es, at 1 no/ni| were |
seriglly dilutegd at 1:2 or| 1:3 inh PBS cantainijng 1%

xToQyi ne serlumalbugin (BSA)| in.a P6-well |plate.| +4++ -
RAGE-trangfectad 293 cells—orcoptrol—parental—293

XTedb| g {1538 mHr+gt++2+x| ¥06+cel s/ m in serlumfree grewt h -

medigmwere

mRA109 - - - - - -
control

rSFR - - - - - -
control
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added to U-bottom 96 well plate for a final

concentration of 1 x 105 cells/well. The cells were
wemrhéaged at 1600 rpmfor 2 minutes. The sSupRCTHS2NT/E64568

were gently di scarded by hand with a one-tinme sw ng

and the plate was patted gently to | oose the cell

pellet. The diluted primary anti-RACGE anti bodi es or

i sot ype- mat chi ng contro‘E ant i bggi es ( 100 M) in cold

PBS contai ning 10% feta xample 38 m (FCS) wer e added

to the ceIIs nd i ncubated on ice for
Molegylag med rriwnammnawwe @nt'ahvma@dg@&%ﬁaapydy XT-H2
anti-1gG antl body HRP conjugates (Pierc
Molecutgaranedeling elpuring @ctidiman RAGH an bocﬂ‘hXﬂHBrH}\( domain
Fol | owi ng each step of pri rrary anti body and secondary
antiboayd ystiucturb atanopistest ifer md@mg/errwrmas%é'de héawys chain were

selecte\(gi L qigg(ﬁiﬁ%qu%sr%é%%inr%t \leggeslrg ng ogﬁ:gtdatabase
Molecul&crabaglest rhafin® X30HD WK @@lltadasfe@Qfﬁ Beérmreﬂé %Er@ctuT@@ 1SY6 (anti-
col or devel opnent was stop ﬁ@addl ng 100 m of

CD3 aemmmMRﬁéa@t@HM\ﬁé\t@oeyéht BtH {aatitwaor antlbodi/) using the
HomolgéﬂpjégaﬁI@négoﬁ%@m&?gréé& JSSdS%}& ZSh@| atggrggt'&gal yeignserved

region<(BORs pbf the teBuplatesalvere Mbrmﬂwbd%é&ét%ﬁ@hé'ﬂtedstance matrix for
abilities of antibodies chineric XT-M4 and XT-M4 to .
each mylegle @nﬁ'Jﬁﬁﬁe@p@éﬁ%éHUm@ Were| sHRerRosed Wed on minimum RMS
I el
dewah&r‘? olf cBﬁ%@ﬁ %hé’%tﬁ@?n@ ch| Sné?%:”%n%ﬁho d%@gﬁ%&tem Jat XT-H2
VH wamlg’hed do dle¢ Isequerheeﬁeohthmsuupdfrpbsw femplake protemssandkthe atomic

coordlr@Zﬁ @gstEA%ﬁ \R/SE}? gggla\é tpn glgé’r’ée%por%gerr&igsgs %¥ the target
prote|n40%a%%@09?41iﬁ>éaﬂ€bﬁée1%f BiaficRge t QnfitAkly Bbtiedr @h&Marget and the

speci es - deternined by I munohi stochem cal stai ning
templateseirapath tafeheoBCRse agoirdinates &at biteyedTiavmplatdse weag used for

differertt 5B 21 EbBRIMAtRE Wt s, B HATE, Raidhb: A neikEebliy the SCRs

were deveatbl SHY Sefct U, o BepiEph LSO INERYdS k@@mplemrded in the
rabbit were determ ned by i mmunohi st ochemn cal

Homolegyamedute-of 1ung tissue sections.

Briefly, the Search Loop method scans protein structures that would mimic the
region between 2 SCRs by comparing the Ca distance matrix of flanking SCR residues
with a pre-calculated matrix derived from protein structures that have the same number
of flanking residues and an intervening peptide segment of a given length. The output
of the Search Loop method was evaluated to first find a match having minimal RMS
deviations and maximum sequence identity in the flanking SCR residues. Then an
evaluation of sequence similarity between the potential matches and the sequence of
the target loop was undertaken. The Generate Loop method generates atom
coordinates de novo was used in those cases where Search Loops did not find optimal
matches. Conformation of amino acid side chains was kept the same as that in the
template if the amino acid residue was identical in the template and the target.
However, a conformational search of rotamers was performed and the energetically
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Stably transfected Chinese Hanster Ovary (CHO cells
were engi neered to express nurine and human RACE full
WO 200gtép7pT ot ei ns. The muri ne and human RAGE cDMNABUSMDE064568
cloned into the manmal i an expression vector,
i nearized and transfected into CHO cells using
i pofectin (nmethods (Kaufman, R J., 1990, Methods in

most f%ﬁi%:cﬁgfrh?gloﬁgéaggétalﬁgﬁtfgﬁ&qsgﬁégduég ?rgq\t a'\(teﬁfg)gdﬁeritlrc]:al in the
templaf\ff—‘bh@dt%dgét ETayoptiraRg #e2splicdb| Onchoﬁ‘@'de?twé@ﬁ awbukéjaeEnt SCRs,

selected in 20 nM net hotrexate and cell extracts were

whose mov@ﬁam weesnadapted tioal diffesenristeamlatesalpdeitiopy [wibgeen SCRs

and lo ﬁ?o%ﬁ%?‘ egg | @t&&%&_}s CL—%{@&T{@? rqgtﬁc’ué? twahs u§%d The Splice

Repaurcsemé iupTa exleesiar Wechmmmehm@tamh@mdﬁnw dmrmdﬂ!%d lergths and
ti ssues i sol ated from baboon, ){no nol gus_nonk

bond angigs @t dHn@mnﬁe@.@t\’\%?e$ CBsafy een oxfelR- @%ﬂ)rae%f'ﬁ@e region.

FlnaIIthth Epd% tec s qﬂj S&aY Fﬁ@n@ﬁb}l mﬁﬁﬁlga%f@rﬁ%tg%& Descents

algoritirs aintipea awaximoim denm:tu&eof Sokoghgmob rt) ran 50@r@01%ealn(at00njugate
hVH V.

Gradieéfslﬁ%q%hrﬁvpp Zglorgn@)%-rrﬂ% qQX;Il_\iatm/e Q. Cﬁ{/,(zrp :3{’2'2600 cycles.
Qual|ty26‘f¥th¥|-rh?@eljwﬁa§"%‘§/§lu%'téﬁ LR Eylfcf%@té%@tr&tgﬁﬁeblg%létylod‘ the Homology

bi otinalyted control anti
modulerg/ M was used. Fol | owi ng det ection with HRP and Al exa
Fl uor 594, Al exa Fluor 488 or anti-biotin conjugated
Molecuhart rno&¢lirg ofStamrhavized weitieRAGEOXTiHR FdOdemtm 4' - 6-
Di am di no- 2- phenylindole (DAPlI). Figure 15 shows that

AheoRdeurerhedeindf thedyurfdniéd (UM g #ftdd)@nti-RAGM @ntibody XT-H2
ti ssues of cynonol ogus nonkey, rabbit, and baboon.

heavy giggintwage bIJIHON%fﬁ gl M{Q\/\@%ﬁéh%ﬁémﬂ BiosEEUTeas Kescribed for the

modellﬁgﬁltﬁ%rjﬂgl#%‘% ﬁ?l—%ﬁ‘gﬁbﬁ nogé\( c@%b{)%x@érﬁt ﬁ%httﬁ%ttgﬂplates used

were différeet. Rgl@hslrucmirﬁAﬁmﬁbmﬁ ugealtnl_hlb ttnsiyca_?emegesamﬂlt(antu Erb B2
SNao a er a | | (0]

antibody AP BRIl HRIHDPGg BIRS: oG J68%dad60 #5566V 4nd 1NBZ

ti-H - chronic obstructive pulmonary di sease
(anti %%@)%#ﬂe bi ndi ng of rat XT-M4 anti body and nuri ne

Model Qﬂélkgigdégg@&c%n 'of ﬁg':rﬂ%wgﬁpgaégﬂd%aﬂo%l s@rﬁmﬂglﬁ DQisn ce! |
‘I"Mgopnaorer?t%ﬁjsfngﬁ)snek%tl udqygmo%%al %atseaggngggeob Yo the model of the CDR-

grafted humanized version with respect to similarities and differences in one or more of

the following features: CDR-framework contacts, potential hydrogen bonds influencing
CDR conformation, and RMS deviations in various regions such as framework 1,
framework 2, framework 3, framework 4 and the 3 CDRs.

The following back mutations singly and in combinations were predicted to be
important for successful humanization by CDR grafting: E46Y, R72A, N77S, N74K,
R67K, K76S, A23K, F68A, R38K, A40R.
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| HC staining of lung tissue sections, is summarized in
Table 8 . CHO cells stable transfected with an
wWepreesion vector that expresses DNA encodi ngPCiRBSH07/664568
used as a positive control. 100 400539500v1Exanpl e 16
Mol ecul ar nodel i ng for humani zi ng nurine anti-human
RAGE anti body XT-H2 Mol ecul ar nodeling of nurine
anti - human RACE anti bod domai n Anti body
structure tenpl ates for ﬂgvnuri ne XT-H2 heavy
[ re sel ect ed based BLASTP search al nst
Pl lBeH sIngdBing TopRemaTiateht AN BAGE AnBPdy KT M4

nodel of murine XT-H2 was built based on 6 tenpl ate
Molecular medehing:of regentirauiine RAGE aRtIPEAINYT -M4 Y- domain - RNA

ant i body), and 1R H (anti-tunor antibody) using the
Potipddysirueited teroplatessiaghmodel nacre Dybl4 BaavyDilegjo)were selected

pased [y BLASTHE Beeokr abaint ErolkiL s Ha Bof) Selfience database.
Molecul@ mio¥efsObf r%@‘)dT VRl gerd Buishddieoh ®MRnAlIgR §tw¢tgﬂelsr a8KZ (anti-

wer e superposed based on m ni rum RVS devi ati on of
peptide: gntibagondiGd @nEreanine Somehorsaduenedonal antdbady)g8FAB ( anti-p-
t t VI &S c
szopn D 4 abTpdan IR A E0RGoA R R, AR Shubbay), tHop

(anti- arﬁg)@g@ihlnarﬁlbodf/) tamel BARP vatiealphai gatad etrﬂ!lbbbgl) using the Homology
rrespondi ng residues of the target protein. Based

modulq ﬂfelnéwlﬂééo‘gﬁe"yéqﬁéﬂ ddegoki The piryC H@lwsﬁﬂ@dt reaipis (SCRS) of
the ten?él%tr%tsgiﬁ?r;eeﬂ@b%ﬁ%d' £a%h fe éaedégﬁg ngél’tﬁ%( %rné’é&é@%ecule and

erent tenplates were used er ent
the ter@ptatelsk nettecsuriesr weoe psuandosed | zdsed egnminsnurot RMS deviation of

e A A AR ST TSR v v
alignedagutie Rigueht¥s &Neheeansdrpbsed BRpIaR s‘;51“@!@3?‘719!0"e{htoe'tﬁe atomic

structures that would mm c the region between
coordinates @ijhei dgRshweEa agsignedde fnet c@nzesﬁorfdlrzemkeﬂgusa:ref the target

proteing r HaE” ol iy BpBIE RE1uEhER TPUBHY REMSHFT 5pE WBhoet ana the

templafdsamkealh rsFSthéuse Ry) tcodfdinBiey on aiefapent teigplaeg e used for
a_given | ength. The out put of the Search Loop

dlﬁereﬁfe‘ﬁ(fﬁé wagowliatga tfer laopst and variakblg rggmcmpthlacliuﬂgd in the SCRs
were d@n‘%hﬂ% @V%earch Loop or Generate Loop methods as implemented in the

Homology module.

Briefly, the Search Loop method scans protein structures that would mimic the
region between 2 SCRs by comparing the Ca distance matrix of flanking SCR residues
with a pre-calculated matrix derived from protein structures that have the same number
of flanking residues and an intervening peptide segment of a given length. The output
of the Search Loop method was evaluated to first find a match having minimal RMS
deviations and maximum sequence identity in the flanking SCR residues. Then an
evaluation of sequence similarity between the potential matches and the sequence of
the target loop was undertaken. The Generate Loop method generates atom
coordinates de novo was used in those cases where Search Loops did not find optimal
matches. Conformation of amino acid side chains was kept the same as that in the
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devi ati ons and maxi num sequence identity in the
flanki ng SCR resi dues. Then an eval uati on of sequence
warhea7ety bet ween the potential natches and BEEUS2007/064568

sequence of the target |oop was undertaken. The

Generate Loop net hod generates atom coordi nates de

novo was used in those cases where Search Loops did

find optimal mat.ches. Conformgtion of amno acid
templally i, 13 ARLOWAE ck it Va8 BeLCT Hit 1o A GGt e target.
Howevef' & Nnisinigtiordl debRH éﬂf?ot\é?ﬁer*s%%'p”eﬁ‘for#n’edt 88d the energetically
enpl ate and the target. However, a confornational

most fay@aabja cenformaélﬂer\@awamedff@r theseanraidune thatargeat idgntigal in the

templafe) i BREEt>VT; SR CHAT 8h ARLBRE Har BBt Ao adiacent SCRs,

whosetdmmlﬁmesaWerei@dapt@CQﬁ'bm difepgiti tengstatee apgl those between SCRs
junctions between two adjacent SCRs, whose coordi nate

and lodes, e daicedRepainUNGtios Bhina beptaleds Mathle twassEsed. The Splice
Repalrtﬁ?t@ﬁg)na Sr‘ﬁ’&%cél%ﬁj urf%&\j\?agrslc% ge dLﬁBll_(?]r‘? ?%'a‘aeﬂ%rc%m‘{ﬂ:bcg{g ;Refngths and

bond angles mbljemiloemls Detoeeni QsS@Rs;ubaﬂdedmeem SEeRi ard mowiariable region.

nd | engt hs and. bon Ies at_junctjons bet
Finally B mACRh oG DIRSIEA e Sneiay ADENFEIT S riPPgeRtnBescents
algorltHFﬁqFr{tll WAL RCHEH étR/eeaﬁng&/cdﬂ(r'ﬁbmﬁﬁgér' 560 ngbfe% and Conjugate

St eepest Descents orithmuntil Xi mum derivative
Gradienfs a|gamrnm(mm| A mmrﬁlﬂm degvaitvea ot &d@pugaoleA) or 2000 cycles.

Qualitygfie i tyaS et biina PrOSIATS UACERERE Uiy g Homology

moduleeval uat ed u3| ng ProStat/Struct Check utility of the
HonDI ogy m)dul e. Ml ecul ar nodel i ng of humani zed
ﬂomal n A nol ecul ar nodel of the
anti - RAGE anti body XT-H2 heavy
N .
%ﬂ@tg@a%*?@no@gwdzowwa Rt VOkbRABRGH S Benerated wit
ModeI@KTS\HP. usimg1ikedy (hettigswddadctor extibpdy ), MW TLhe DisBrpdrticesly AZ-28)
used were differe The st ucturete | ates used | n
and 1%égaeg@wt@ogygps(tgﬁttem@iege@z AhtGa5 ngd?)’get,lﬁﬁpf the 100 initial
| - t n ugef
models, 36]{6{) nﬁel%ﬁ? tl"w\ggg\%(lgﬁt !‘&Ds:frleas@ 'gtlgraftlgﬁ% 8s %”%ﬂﬁ%ﬁ by the molecular
probabamyadesslgl ndtipn edas choserofor fiurdingr Mrrmzbm For model optimization

an energy mllnlmlzapon cascaée conS|st|ng of Steepest Descent, Conjugate Gradient

and Adopted Basis Newton Raphson methods was performed until an RMS gradient of
0.01 was satisfied using Charmm 27 force field (Accelrys Software Inc.) and
Generalized Born implicit solvation as implemented in Discovery Studio 1.6 (Accelrys
Software Inc.). During energy minimization, movement of backbone atoms was

restrained using a harmonic constraint of 10 mass force.

Molecular modeling of humanized anti-RAGE XT-M4 VH domain

A molecular model of the humanized (CDR grafted) anti-RAGE XT M4 antibody
heavy chain was built with Insight Il following the same procedure as described for the
modeling of the rat XT M4 antibody heavy chain, except that the templates used were
different. The structure templates used in this case were 1MHP (anti-alpha1beta1
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The parental nouse anti body nodel was conpared to the
nodel of the CDRgrafted humani zed version with respect

wae 003f10678Ari ti es and differences in one or norECODUSINB064568
followi ng features: CDR-framework contacts, potenti al
hydr ogen bonds i nfluencing CDR conformation, and RMS
deviations in various regions such as franmnework 1,

: ra rk 2, franework 3, franework 4 a :
antivodfie TS [eui bR oo e mRGOTBHG! gnthedhy. b Ke  at-B-azopheny!
arsonaf@%ti'&b@&ly{?n'ﬁM@ﬁ{ qaRfiRYtSIPEMEO P dxidHRRY bﬂﬂlﬁoc‘&)f and 1HOD (anti-
~ successful humani zati on by CDR grafting: E46Y, R72A,
angiogenin@ntipdy). R67K, K76S, A23K, F68A, R38K, A40R 102
400539500v1Exanpl e 17 Ml ecul ar nodeling for

Humantizeth KT A4 dighbehaintviarigdieElcamainbody XT- M4 Mol ecul ar
nodel i ng of rat anti-nmurine RAGE anti body XT-M4 HV
danpleculsntrhboelyofsthe tatniamizée ODR gmaffent) amicdRAGE)XTa4 antibody
XT- M4 heavy chain were sel ected based upon BLASTP

light chainwas RigHiusetg basieisrevEafollomaitk thepBRinesgGenide as described for
- I I at 5 '
the o B e AT e R By EéF o AR (pliphdtes used were
differergntSthadyne, tefripGates arsed-io dinis rease ywgrieotBo Dd kG (ardi-CD18 antibody),
ant i.body), 8FAB ( .anti - phenyl . arsopat e anti body),
1003 @i eatbreshen e 187 as Meisthasli © Srop
(anti - angi ogeni n anti body), and 1VHP (anti -al phal
betal anti body) using the Honol ogy nodul e of | nsightll
(Accelrys, San Diego). The structurally conserved
Model anglysisandgemadiction of firame:wertaback mutationsthumanizatieonsed

on the Ca distance nmatri x for each nol ecul e and the
Tbeplanerial strandibody snawel svasupemperssdtobiheenodel of thernuidR-grafted

RMS devi at i of correspondi.ng at in SCRs. The
numanGEd, Y oM HEPERGlS: SETBTLRR ST OWF RRCLITAQES or more of the
followir®y fed@est CORAafRAKSIR CORtatts [ Titektidl 9yE b&a mflBencing CDR

proteins and the atom c coordi nates of the SCRs were

conformationnBWIS deviationsrin seponairagionsssunlieas dranaeworkail gésamework 2,

el d e e . sin Ly .
ramei S ImeioRar 30 iE 3 ERERE aft SRALARY SRilearkYdue residue
interacféiRs, Theopdientibebatk emutdiibrh(e) eddntifiedpiates hooeserateRg dingly or in

for different SCRs. Coordinates for |qops and variable
combinadignenieitg ghothes Iradee of medeis Suis using either Insight 1l or Modeler 8v2

and the models of the mutants were compared to the parental rat antibody model to

evaluate the suitability of mutants in silico.

The following back mutations singly and in combinations were predicted to be
important for successful humanization by CDR grafting:

Heavy chain: L114M, T113V and A88S;
Light chain: K45R, L46R, L47M, D70l, G66R, T85D, Y87H, T69S, Y36F, F71Y.
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were generated by Search Loop or Cenerate Loop nethods
as inplenented in the Honol ogy nodule. Briefly, the
w@zaraew7ioop met hod scans protein structures tPEE/USOT/Ab4568

m mc the region between 2 SCRs by conparing the Ca

di stance matrix of flanking SCR residues with a

pre-cal cul ated matri x derived fromprotein structures

t hat have the sane nunbE% of fhgnking resi dues and an

i nterveni ng pepti de seg APl given | ength. The

out put of the Search Loop, nmethqod was evaluated to

first fiwRnanizad variable regions, thﬁ\)@%&%P MWHE and

maxi mum sequence i dentity in the flanking SCR

resi dues. Then XT-Heanchfatohl-M4 astibedies sinmilarity

between the potential matches and the sequence of the

Hampanizédbbeawashain deriableeregidnsewers preftased dygratingoadle CDRs of
novo_was,used in those

the mifAEL AR 580, PR RRL “SreboeR” G bl Shrl BRS ramework

sequerfeeBfsPolRt ihoTathé 9@%@%t&fdlﬁ:ir§ ssle 6t prekWAGtakieRs. t he
sane as that in the 103 400539500vitenplate if the
am no acid residue was identical in the tenplate and
the target. However. a cgﬁﬁbﬁa?nfgti onal search of
r phidmidy was perfseeppd and t hemaner getnildalel y |MOStdentity
favorabl e cgnformati on was retai ned 1or those residues
that—arenot—identiecal—intthe tenplate—andtarget—7Fo
opt it t he spl €&/ Funct i onPHéPwleh thwdéadjlacert? -59%
SKRay4 Wose (coor dingties wer e oadapt sl f romrdi ff er emt. s0%
tenpl ates, and those between SCRs and I oops, [the
SplceRepair—function—of the Honology rnodul€-was
uSBdi2_ e Splice™@@pBir sets BPFAZFecubar nechddi-88%
skmuatiton tlo deréasy/ropti mal berdol engt e and bored . 50%
angles at junctions between 2 SCRS or between SCR and

a variable region. Finally the nodel was subjected to

r.gy: m ol [ ' S t rj -
RGPS B e PO FERS Rt KPR sy Tont chain
variablé Yegiens ard shonnuigeFigufe adi (SECG 1B/ MOsi 2881yrdnd Figure 18 (SEQ ID
maxl mum der.ivative of 5 kcal/(nmol A) or 2000 cycl es.
NOs: 32uin)i t8pPSELYHE - nndel was eval uat ed usi ng
ProStat/ Struct_Check utility of the Honol ogy nodul e.
Xire NamMinQytecict isguenegs &1 kurganigedl rat XT-M4 heavy and light chain

variable regions are shown in Figure 19 (SEQ ID NOs: 36-38) and Figures 20A-20B
(SEQ ID NOs: 39-49), respectively.

Germline sequences from which the framework sequences were derived and

specific backmutations in the humanized variable regions are identified in Table 10.

DNA sequences encoding the humanized variable regions were subcloned into
expression vectors containing sequences encoding human immunoglobulin constant
regions, and DNA sequences encoding the full-length light and heavy chains were
expressed in COS cells, using standard procedures. DNAs encoding heavy chain
variable regions were subcloned into a pSMED2hIgG1m_(L234, L237)cDNA vector,
producing humanized IgG1 antibody heavy chains. DNAs encoding light chain variable
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Structural nodels for XT M4 [ight chain variable
domain were generated with Mddel er 8v2 using 1K6Q
w@ 2a00vi0478ssue factor anti body), 1IWL, 1D5B (ane¢uske07/064568
AZ-28) and 1BOG (anti-p24 anti body) as the tenpl ates.
For each target, out of the 100 initial nodels, one
nodel with the Iovvest restraint violations, as defined

t he m) ecul ar 0 ty density functiaon
regiong HsS8 e PRI e (HRP BRLITh2 JPBRS vestormitapLahg hffanized kappa
ant,bocgmgjﬁmcﬁghlsorg@p@@eé gy m nim zati on cascade consi sting

St eepest Descent, Conjugate G adi ent and Adopted

Ram s Newt on R;mhqnn net hods was nprfnr ned until an

RI\/B grad| ent of 0.01 was T:‘a@tdﬁ(fl ed u5| ng Char mm 27

I CI u II-\L,L,CI S DUl U WAl | TG, ) dAlT 111 I | Ll:u
Humag P?‘ﬁ/ B9 { sol J%?Wl%eag i npl enent ed .L‘%ak%w KQB?V
XT-HZ2_IStHudRd 1.6 (ABCelSrys Sof t war g A4RB. 546YW#$I@71é\nemdgV3K

XT-H2_ mmi\/m'ﬂati on, Dlpso;\senent of badkbone atons was

XT-+2_\EF i T USROS e RIIpnE qonStTarr ot 10 s

Nl acih hitrmanit zed ant i RACE XT_- N

LAAYA Lo\JlAI ul IIU\JL;I \W A | rmuriTuATiItT 2w U Tt TV W\ 7\ vrT

XT-HZ '\W—?fﬂﬁm n A WP@LﬁV&r\/Hﬁ) Bf df the humani zed (CDR
XT-H2_lgflave.ed) anti| DRAGE XT M4 ant i|bddWihead P4&hai n was

XT-H2 mp_l R%) oW th |n$qutﬂ4 IT followming the sane pr ocedure as

L

XT-H2 ﬁl\ﬁ_b%hbueu DIP EQY‘HUEI I Iy off the rTat—XT W anti UU(Jy

heavv —chain AV aY=) that the lteml ates uysed were

LA N4 7% T P arco—uotTo

XT-H2_RMLf Ve ent . 1I'hé’F’§t9r‘t’Jﬁt~il‘r”e tengl ates used in this case

XT-M4_met &/1OVHP  (anDP-3l whaB-Get al |104 400539500vl1anti body),

XT-M4_ |;M,.q31',1(1ant| - Cd@jp[@ {/Mﬁr@t@n& nmgnocl onal anti body), 8FAB

XT-Ma ﬁVlﬂl\h 5 P" aLup|§E %(‘V #pﬁbdidl e c||_Li body); ni?v?l_(nn
XT-M4_t\dnt24ngi ogenPRKEhth1b@dy) . HUefifRzed XT-M4 1ight chain

XT-M4_mar vall e domaiDrPkA vt @cul ar mooel of the humani zed

XT-Ma_hHOF2 @7 af Ted) aRTg viteE X @951 body T ght chai n was

U 1 UI I LV“ A l IIC DGIIC [JI chdul C
XT-M4_ 'Zr‘ri hed b)‘il’ CY‘hJ dzdpl iLnd LA I¥1‘ he rat XT M4

XT-M4_kfit VB8dy | i ghDPKHaYHI; 02xcept |t hat the tenpl ates used

XT-M4_meal @2di f f er enbPkviueour e terpzaves used in this case

XT-Md pj\ﬁ_rgzjtgbu T *E¥K§96\/rl¥1 Oé-'Ul ts cn[i pody), 1UJ3

Aand  1\AX] Ao + he

arrcia T DDUC ALl Ul allll uuu_y) alfu L VvVvviL ao LU 11T

XT-M4 QM?;]F es M)H)(EK E2\akal] Q/?m s and prediction of frame work

XT-M4 MZI’TEH at i on&PKei 02t i on

XT-M4_hVL_V2.13 DPK-9 Vk1; 02

XT-M4_hVL_V2.14 DPK-9 Vk1; 02
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The parental rat anti body nodel was conpared to the
nodel of the CDR-grafted humani zed version with

WO e@peet74t o simlarities and di fferences i n onECHUSIVOT/@64568
of the followi ng features: CDR-franmework contacts,
pot enti al hydrogen bonds influencing CDR conformation,
RVS devi ations in various regions such as franmework 1,
framework 2, framework fr rk 4 and the 3 CDRs,
and cal cul ated ener gi eség?"\pi‘gqgﬁe resi due
i nteractions. The, potent.i al ck_nut at i on(s)
identified were |QF§BPEHF'8{‘EEJ- gﬁ Reptecet in

conmbi nations, into another round of nodels built using

&he thinding &1f gwmanized Xiokiel and Nz\/lérﬂﬁtlbﬁél%@w of @hlrmmc XT-M4
to hum'gll’lt %?\b?%‘ﬁ%r\ﬁ ;H[Wé?%cﬁgr&éﬁ tbg cﬁﬁ@&n{ o?wl n?g‘hk%&’q%munosorbent

eva Sui t

assay s(lEILlISA) Thio f géneratenga beorpstitoat |panentai n@tyxanldlm rantibody was
nbi nati ons were predicted to be i nportan

b'Ot'ny@Eﬁ?cesEHﬁ hRlAHaS mrﬁoﬁowdceme@v% t Mg 1|—‘E/£R}|y hé'ﬁ!ﬁ”n RAGE-Fc.

Varying gangetirons glne By RRER I LR et rTiyRaR fo wels (011

— 250n400H 3 pxbaldek anpsheedl 8ndudedected dvitarsiraptayidiedi®Rs Wne fkealculated

CDRs, of i - d
EDS0 44 aiiieiedrRaepialial 1o e & DGl oronkrdd B Efpesip and each
human@édg)(?-fl\M BEtIbO®, W@Bﬁ:aﬁulét@é WREH B6mpdtdddwand 2rsahg -ty lated

anti bodi es onto human germ i ne franework sequences
parental h¥wiM# rertiody. oBrigfiyl plates avare nepated aavesaigbaakth 1ug/ml human

RAGE R "s Mo, sy g O R ULRasR Ry RlariE 2htciee mixed wit

12. 5ngﬁﬁ|eb|§hl%ylﬁtddrp§regwl eatI(TM\EEQdr® abided |r28iu§ﬂcétea6dvéﬂls§(lﬂ fhe range
18 (SEQ I D NGs: 32-35), respectlve@é‘& The am no acid

of 9ng/§@cf9e2@4ﬁﬁﬂ>)r Rintiawlated nasentriTralX hddd anihadies grereceetested with

strepta§@frg§l;?i b&%@ggslggfe%o\&g%"% L@E% %@5§§5§8Eae[t\gﬁmned for the

humanizesiptibodasyby €@mpeédition EEIﬁﬁeanalysufsravmswm/\mhntMIe 11.
framewor k sequences were derived and
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speci fic backrmutations in the humani zed vari abl e

regions are identified in Table 10. DNA sequences
wWeawodiaTdg’ t he humani zed vari abl e regi ons wer e BUDUSWINECH4568

i nto expression vectors containi ng sequences encodi ng

human i nmunogl obul i n constant regions, and DNA

sequences encoding the full-length |ight and heavy

chai ns were expressed in COS cells, using standard

procedures. DNAs encodi ng heavy chain variabl e regions

wer e subcloned 1nto a pS B’é{g(ﬁl m (L2234, L237)cDNA

vector, pr oduci ng humani ze aGl_anti hnd\/ hpn\/\/

chai ns. Dl\lAsICéﬁc\taduesg‘onth-lgrhanlzéthﬁ MeaAntititides106

Heav‘y&%alnr pOvire g E&iﬂ' [€ subcliosem dombéXitian Eﬁwwhm{&}?m ug/ml

nrodu n| 7arl !/onno antihndvy |1~ f

L BTAATATA ] | SAERSACA A I TTon PP T

OEMIO [See FiNEXIS b 107 Annmqqnn\mpyiﬁnﬁg

t¥ANEiq 1§ on F1LPYAY$P of acol  The bi ndi ng of751LFrﬁaﬁ1| zed

XYHRA.Gand  XT- MaVlaw2.i bpdi es and of chinerid- %2 M to

e .RAGE- Fc indsVZhal acteri zed by conpetitd-ch

enywes || i nked hvmwn®spr bent assay ( ELI SA) .4.5918 gener at e

aveonpeti tor, parental rat XT-M4 anti bodyswasgs

ANy ated. Fulpfsp[ates were coated OVEEMAT W Ih

.wgll\mo aTTer %55 Var y| g Concentratl OIY, gor

+ N\ o
%XHL\},] tyl aggﬁnﬂll\l‘u\_lvz.\;vlc C”(I:.UUCU I 1 UUIJI I :al C l9U5 we

WHR | ept avi QYn/4&e| The calcul-ated ED50”

W?‘/HTWFR/I at ed n"r‘n\flﬁ\@%l rat XT-MA was 5 ng/ n1>68Th(= | C50

of chineric and each humani zed XT-M4 anti body was

d¥HeM @At ed whehViewhPered with 12.5 ng/ Ml bP®bi nyl at ed

peHaerl XT- Mdhanv2.body. Briefly, plates we0.¢ coated

avernght w thadwgZ m | human RAGE- Fc. Varyi ng

GOAGENY 1 at i onsp@lyghi feri ¢ or humani zed ankyBodi €s

qu%d/vl th 12, ,:?\,r]_g{,érg protinytated parental gt XT- Wi

\ﬁgl_'u{/ﬁ.ucu ||| M}J{/éh’d [S] lU VVUIIb \III lIIC I?QJC UI

At Aad oy ANt A

Far AV V7
T 60 LUUU ot ll_yl atet—parentar—t VAN Bl
;‘}z;qf\&hodi es \Anrh Lq‘gg Zr\ ed with streptavidin-HRP and

LS ATAZL

Y280 ues \AA]’VJ—"' V12n1lo lated. _The IF‘RO val 11985

At ned f or™e? Hupmani zed ant i bodi es ByScdfpetition

BVHSR.Ganal ysi Var@.€hpown in Table 11. 2.7
hVH-V2.0 hVL-V2.13 15
hVH-V2.0 hVL-V2.14 0.2
hVH-V2.0 hVL-V2.10 03-04
hVH-V2.0 hVL-V2.11 0.1-0.45
hVH-V2.0 hVL-V2.14 0.2

EDS0 values for the binding of humanized XT-H2 antibodies to human RAGE-Fc
were similarly determined by competition ELISA, and are shown in Figure 22.
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108 400539500v1ED50 val ues for the binding of
humani zed XT-H2 anti bodi es to human RAGE-Fc were
wa2Thea7hy determ ned by conpetition ELISA, aneCED£2007/064568

shown in Figure 22. 109 400539500v1Exanpl e 20

Cross-reactivity of chineric and humani zed XT- M4

anti body to other cell surface receptors Hunmani zed

XT- M4 anti bodi es XT- M4- VH-V -2m hVL-V2.1 0 and

XT- MA- hVHV2. 0- 2m hVL- XimP re tested along with

WrogeLicactilitytof HinferRSand PrMhiYizbd X¥-My Qﬁﬁﬁbdy to other
RAGE-Ii ke reCeptors. These receptors were chosen

because they are cefeldgpriace regpptysed, |ike RAGE, and

Hﬂﬁte[péiré&‘ KTagh Skl g Jg-ﬁ\@&‘-%\/ﬁ;-v?h%@ﬁ\'ﬁ-\ﬁﬂ’ﬁ%ﬂSrBET-M4-hVH-

V2.0- 2|I‘n|7'rh\¢lAl\ﬁ211 FCweF@Téﬂéd(éTohﬁr\mtmaihlrhbﬁc M4 IT(bH\I%kﬁereactNHy with
hB7- H1L - Fc 1 -Fc ox1l-Fc and hRAGE-Fc (as a
other 'ﬁﬁ@ﬁ likee reeeRtPE) . T*EE%SAG%PFHP@S V\Wé?eCW‘e@e%‘éﬁ%lt@W are cell-
r
surface Shitet R, TheAGE” phb ED rEEEIb Bl RERIS snifiY) Bbendent on
chargec hTeﬁed afea@'pttwb aete HodCAM-deridCAdMdeF ¢, vhdUBRYI (Grterntical His tag),

NCARE] B HE R af xR amikor kb pY TRALE RS (ehdaPasiiive control).

ELISA Efa‘i% %r@fcoghéoeé&erﬁlg‘gﬁlé\mﬁuﬁgdé%oﬁﬂ% N8 r@éep{)are?rotelns Varying

I ndi n I meric zed M4 ant i
concertitatians amfdtheoabeve:éistect inufreerdzest @ndi oisimeTiceXdavld amithwadies were

added 3 ARIERE M, WaTS 409,820 (Rfplibaftied iASiey rha Bebted with
anti-hubRft RA8 HRRO FHHIS 3258 Hadrpésuld df BIACORih ETthgA analysis of

bi nding assay of binding to_sol uble human RA
the binglingdioh ghimedaiamngr hemanizegody -M4 - anfibgdiiesoto human 2ed mouse cell

suﬁacégf%ingn;uﬁ%ﬁgga%ﬁo@ﬁﬁ&@%% aslﬁﬁg':fgur %%@te&@g between

receptddl aNAER(dody atd0t m/mlwhugdeggcmamtuaﬂﬂ@e@é@ ys were
performed by coating anti-human Fc anti bodies onto a
Cvb BIA chip with 5000 RUpH 5.0, 7 mn.) in

Table 12
XT Mh4vl|1_\_,\l;lz_21.3 2m/ | XT M:¢1CI:I,2V510 2m/ Chimeric XT-M4
rhVCAM-1 0.010 0.012 0.004
rhiCAM-1-Fc 0.007 0.004 0.004
rhTLR4 0.001 0.003 0.000
rhNCAM-1 0.004 0.011 0.006
rhB7-H1-Fc 0.010 0.009 0.003
mLox1-Fc 0.016 0.010 0.010
hLox1-Fc 0.007 0.022 0.017
hRAGE-Fc 3.808 3.832 3.797
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flow cells 1-4. Each anti body was captured by fl ow ng
at 2.0 ng/m over the anti-Fc antibodies in flow cells
w@27/(1697¢ cel | 1 was used as a reference). SoPUK/US2087/064568
of a purified soluble human streptavidin-tagged RAGE
(hRAGE- SA) at concentrations of 100 nM 50 nM 25 nM
12.5 M 6.25 nM 3.1 25 nM 1.25 nMand 0 nM were
fl owed over the inmobil Ezeﬂﬁnéi,]bodi es in duplicate,
vvith di ssoci ation for 5-#f and kinetic rate
con nts k@ and kd) and _associ ation and dISSO Lon
con [%K RIRGING pSEaY %%Am?m sl humag é
determ ned. The results for binding of chinmeric XT-M

ahe hmﬁ@m@@mﬂlﬂfp potipedy XT-Nd-and of hyumamzedi X1-M4 @tibodies to

soluble) Fiubftin ]Fé‘i@é%r (R %g‘ A) Wecm‘v@%%&% GhRAGE-SA) was

measu@DW%Dma)aEepr@ptaae @ding zaaésaryn d?nespemyssmmresgerformed by
reactivity of | ead anti bo%\/l eC| es cr 0SS

coating GREhPTALFS SNl R BNLIBtMA BJAGeaE 3t SRt Bofipl 5.0, 7 min. in
flow cépét ’?t4' nEaEHear?ﬂBHagé\ﬁéé %?gﬂ;re@%flé\hinﬁg taZ.ld Pﬁ@glgo@ér the anti-Fc

rotein variants and selectivel'y enri’chi ng
antlbodmst ecliowe celar-hélosy eelfdiwasiused asicorederehae). r 8slutions of a purified

BT P e TN
nM, 25"?\@/96121531%336 23V ferby @b, al2s nkP&Pd blaﬂl\wr\ﬁeregﬂ&wed over the

-4) technol ogi es are used. Preparing ScFv
lmmobmaed rdibedigsaine duplicaa@t Msbddigsoo@tion famnd minules.Aangdinetic rate

constafifydsy BBV Fi B3sPafin &fg HSpoRBbnsRIRH T KRe po s for bincing

to hRAGE!SA Wwée detdrmihed.mat Ths ﬁebalté/l-féc‘ indingasf eRinmss e@“ M4 and
by nmeans of a flexible linker of GGGEGES

humanjzgdnantibogies AheVida6itercke4ov 11 hén@éﬁvl\/@o\v{éfr errcb@dln(g to hRAGE-

o s BEAH L A B P O O 2

respectively. B. ScFv antibodi es based on XT-M4 Two
ScFv constructs conprising the V regions of XT-M were
synthesized in either the VHA/L format or the VLA/H
format connected by neans of a flexible |inker of
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DGGGSGEEESGEEESS (SEQ ID NO 50) . The sequences of the
ScFv constructs configured as VL-VH and VH VL are
WG bwan09747 Fi gure 27 (SEQ ID NO 54 ) and Fi gur ePQBUSBBEQ64568

ID NO 53), respectively. Figure 29 shows ELI SA data

of in vitro transcribed and translated VA and H2

constructs. ELISA plates coated with human RAGE - Fc

(5ug/ M) or BSA (200ug/ [ l,carbonate buffer

overni ght at 4C, washedg?ﬂ%m???’ggﬂv\een 0. 05% and

bIo ked for 1 hour roomtenperature with 2% m
BF'"PB@#'O@IO&%% EVQ%[ﬁ?Q‘RW&YﬁfﬂﬁaF’@'\FIQW XT- H2

tran.sl ated ScFv for 2 hours at roomtenp. Plates were

Breeire Fregroregetivibyt isANANRREA (Y 2RTQCESE &) raraﬂornkydyutatmg the XT-

H2 anlﬁt}éo%/g %&%’&%tﬁg %npgrfa&r Zvﬁg éj\ﬁ( S\fﬁ:@\%@ s{ ﬁﬂ{ﬂ %e g&%‘f‘y Ié"l?ﬂ?chlng those
molecut@ndtit Utdve etquined vautatione theedi mssiltofn trh@uéél:htrl&aanRAGE Cross
XT-M4 anti-RACE anti bodies in either the VLA/H

reactivigiaRIDRSANRE GIRPAY Onanesaft gl odtR® MeHodsdrayreelt. 428:404-30) and

S Cc I 1
phage BIpIdy M AR S 13B03 N8 L P P i gie Bl BSea.
determ ned by BI AC(RE(tn) are used to determne the
) adieshbase tibodies XloH2sancedilMaA
exper| ments C. Sel ection and screening strategy to
A. SeEvwaetigodies ibased oni XT-H2wpr oved nouse/ human RAGE cross
reactivity A library of variants is created by

FiooSchY QoRstiGlts( &3raptisihg ahe, V128bnsPORAXTEH2 3hd e 8Phthesized in

Thi s nut agenesi s strat e%y i ntroduces random mut ati ons

either theefHMleTORmGE O mywa Offal G INECiRchBY MearNs piba deyibiglinker of

I S
DGGGS@% S%Eé? procesgﬁj I?&ef gS@t) ELHné;ggg@é%e%’ 62®80§0Fv constructs
configuved lasdgL & amd| VH \ZiZ&rel@ﬁe@ﬁ)ln Figure 25 K8ECQYID NO:51 ) and Figure
upj ected to round 1 of selection on human- RAGE- Fc,
26 (SEﬁ)n&5 NQﬁ5géJﬁ§p?‘FtB’(%\bnal conpl exes are washed away, and
t he antigen-bound ri bosomal conpl exes are eluted. The
B.  Bshviastibedias desad oncklM4 ed to cDNA by RT-PCR and

subjected to round 2 of selection on nmouse RAGE-Fc.
ThiosSelv @amltucm;c@r@peemg dine 34 ne@tcu@yofpﬁ“ém wnere symtpesized in

bot
eitner AT TofhBMGRBLY OV blelital Sodiidled BYTRe&MY oR HEiple tinker of
DGGGS'@J@@GS@G@@@S%SE@I‘D NU.CHO)PW%@GSe‘ﬁ@@nCé'QGf the ScFv constructs
configured as VL-VH and VH-VL are shown in Figure 27 (SEQ ID NO:54 ) and Figure
28 (SEQ ID NO: 53), respectively.

Figure 29 shows ELISA data of in vitro transcribed and translated M4 and H2
constructs. ELISA plates coated with human RAGE —Fc (5ug/ml) or BSA (200ug/ml) in
bicarbonate buffer overnight at 4°C, washed with PBS+tween 0.05% and blocked for 1
hour at room temperature with 2% milk powder PBS. Plates were incubated with in vitro
translated ScFv for 2 hours at room temp. Plates were blocked and detection was with
anti-Flag antibody (1/1000 dilution) followed by rabbit anti-mouse HRP (1/1000 dilution).
The data shows that ScFv constructs of the variable regions of the XT-H2 and XT-M4
anti-RAGE antibodies in either the VL/VH or VH/VL configurations can produce

functional folded protein that binds specifically to human RAGE. Values for Kd of the
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library generated is then subjected to round 3 and
round sel ections on human- RAGE- Fc and nouse RAGE- Fc,

w0 2®peet7#vel y. This process is repeated as reqRECT/ESR007/064568
The output pools of RNA fromeach selection step are
converted to cDNA and cloned into a protein expression
vector pWRIL-1 to eval uate species cross reactivity of

.varjant ScFvs., The.poopl| s ' Wity are also . .
scrv i) BalreRmas o6 st bY FACHRET Sorpl EifioheiBmine the optimum
antigerﬁé’ér%éritr%ﬁ_én@'f& JERGtIRE dpeRinstdom nant cl ones that

have species cross reactivity. 113 400539500v1Exanpl e

C. §§!eﬁi65 ni 4Ry ”E%;r‘é"eﬁ‘ri'gf_’ns%tebgaQOaaneic'BQ%fé( ;ga%% RYfY € fnproved

medigeduintkrs RAGSE Crassueactivif dose and/ or i ncreased

potency. The affinity for hRAGE is inproved by

Af liorait wf watiantst isocreatesi by errargrbnedRCRr (Gess ebfal., 1992, PNAS

targeted nmutagenesis to the VH CDR3 coupled to random
89:3578180)r ThioRwitagenasis sHalesy HITOBHERs EaNGAM Mytadions myes the whole
o 8950 TR Oine 1114 1BRRG8.00 al5 ey Bl SEhBRY ' o using
establistred procederesafef §.nHayes @t ahu2800 RASH odsi B rstyrmadi, I328i404330). This

s U TEBACTR O LS SR T oS R oun
ribosorRBIREEMBIeXB Btet RESHY 9%¥8%6ftﬁ§rér}’tig%‘n-l%und 1iB88Smal complexes
supra) are used. Figure shows ELI"SA bi ndi ng data of

are elutgd . MiheRRNXTis HECgeenede casverded $0 iabhviy RT-PER Bed subjected to

A - t, expressed ubl-e.protein,.i .
round & 4L S SRABTL o IR SEeSPRGR e BT ALSBHUMggplection strategy
preferenfigly arighés BighesAahiRiN binde iy @& theinfarn@ndbmdds8RAGE-Fc. The
rotein expressed fromthe sanme vector as a negative

output g@rﬁ‘ﬁ rtbis. seteston | Ml Phethroveht 2 $erPh@ H gdfraraeene FiRCR.  The

ey SRR PSR o P A E0ARE Gy e
and mblise IR?X:%EBg?c ggflmtftg/g% gl'dﬂ:a;ngr@;e?ir igt ?peatddolas Zéfuém'(r:édiki The output
pools %Wﬁﬁw REFB stLq%fiewé%p 5_@% @@rgﬁﬁ@yﬁmﬁ&%@lpeﬁ it protein
expres i?ﬁ\a/\/eé:ﬁt?r]i E%Igg %@%'ﬁ%@gﬁe%ﬁ?ﬁb%&?@g@ SRR &EFvs. The

pools giriversityubee aldowegbenoed tdHevalaate divessitytto Heterd@oe if selections are

. dilution for hour at,roomtenperature in.a total
moving towatds Homlnan clones tﬁat ﬁave specggs Cross reactwﬁ?/.
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of 100ul with 2% m | k powder PBS. The cross |inked

periplasm c preparations were added to the ELI SA plate
w@ew7ieicwbat ed for a further 2 hours at room PCT/US2007/064568

tenperature. The plates were washed 2 tinmes with

PBS+0. 05% tween and 2 tines with PBS and i ncubat ed

With rabbit anti-nouse HRP at 1/1 000 dilution in 2%

m | k powder PBS. The pl Et ersrg)\[i\erg washed as before and

bi ndi ng was detected us &Adard TVB reagents. The

data shows that ScFv constr of XT- nd XT- H2

ant i bodi es ﬁ"’!'%"\ﬂ."'(ﬁﬁ'%ﬂ?f@ﬂ%‘ﬂ"&ﬂ Woduce

functional folded soluble protein in E. coli that

bnpreyed gatnity Eansigtesonteuametei@t begelly of feglurad wgsgedr frequency

o cosg] )0 TiEHaly 040! EAS AREIG FRIBEN mprovg o ey

maturationc esingtd @osnlined airbcass wfst%lrgeu‘eldonwtagérzﬂess to the VH CDR3
400539500v1Exaan e 24 Sel ect| on_ and screenl n%gstr
COUp'e@ 6°rr6669’é‘r9r rorapioRst BCH fw @W@m. |9cy 2 PNA 89 3576-

ﬁ'ﬁﬁg‘gngf“at%‘ bl I%ré’ﬁt(gt%\t@oﬂg V%Plgﬁt)seﬁoﬁlr\{g@%hrrﬁéfé‘:bi\é'stéfeﬁecovered

ary of varia I's created by spi nmut agenesi s
that hafe tetme irdpiradBR3 afffnityTidvit husiamgRRGR. VAnilptirmalitdining species cross

oot B TR L R B POt PR 58y PREE o, 1097
supra) gh %%Q%'oﬁ@élb? fedrhoftisy W&@I §0dIN9 0RO 5118 o used.

diversity over the |'oop 'and

g é;%?é%‘oegh&kéﬁ@qss&”&'ga fghgg% %X'I*’Wlhhaﬁchzﬁ PI"ZggéF\y constructs in

in the and e ol i gonucl eot
pWRILvs édl the \AL-WERforezat] ieapresiset! as spaudild iprot@in nrerEddhatichia coli and

tested ﬁ&g@ﬁ@&o ! e 2 %&%l?&zéﬁt %hge$§§ %gcnéﬂgg%gtés%% a non-binding

protelnné%régéédjﬁ?ro?ﬁ%é”éfeﬁn@fvédi& %te?rn@gﬁﬁbe BALBL. tE@SXTpM@eS were
H ScFv construct (SEQ S

coateduwdbrhumn@o RAGb sE@yﬁSugfrel)tovOE@%k(Qﬁ@ug/ml) in bicarbonate buffer

overnichls i RE TSk EE vl o> i 028 end QBRI il at room

temperdf£d Wit 29hak bewdat PERPeFiglasmichreparetions od20 ml E.coli cultures
conpositions of the spiking ratios corresponding to

were pREOHNGHeLSINgr eStandardi qupecedyres. The fmalvuvowmerf periplasmic
prepar&?dﬁ%egf Er%ﬁrﬁ’f e%dggf:v 'a?ﬁh%&f%@%bé"‘lomtl IBGF wﬁlm%‘@'ﬁ?\/\%'ssﬁje%cubated

with anti-His antibody at 1/1000 dilution for 1 hour at room temperature in a total volume

of 100ul with 2% milk powder PBS. The cross linked periplasmic preparations were
added to the ELISA plate and incubated for a further 2 hours at room temperature. The
plates were washed 2 times with PBS+0.05% tween and 2 times with PBS and
incubated with rabbit anti-mouse HRP at 1/1000 dilution in 2% milk powder PBS. The
plates were washed as before and binding was detected using standard TMB reagents.
The data shows that ScFv constructs of XT-M4 and XT-H2 antibodies in the VL/VH
configuration can produce functional folded soluble protein in E. coli that binds
specifically to human RAGE. Starting Kd values of the ScFv in both formats as
determined by BIACORE™ are used to determine the optimum antigen concentrations
for affinity selections.
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vector pWRIL-3 as a SfH fragnent to generate a

library. This library is subjected to selection on
woenvanoduot i nyl at ed RAGE using ri bosonme di spl aRCT/Ba08B064568

and Pl uckt hun., 2000). Biotin |abelled antigen is used

as this allows for solution based sel ecti on which

allows for nore kinetic control over the process and

i ncreases the Iikelihooﬁ of r ferentially enri chi ng

the higher affinity cloh&8M ctions are perforned

either in an e U|I|br|un1nnde at a decreasi ng antigen

Spleetion andoser g@ﬂ!ﬂg wat%ssmqugermarm% V%F frnpgwed

ki netic node where inproved off rate is specifically

S cIREENEY 195 hRASH I CoWhIEMMBINGAINING BPERISIassTreastivifin

over a enpirically determned tine frane. The

Adibrmymfd/anl@ognismreatadpbseseigedmutagshesisamﬂye VHEDRS3 of XT-M4

d r.i boso onpl exes ar luted,, the R .
using FER, B IR SINTTA0RY BRI RoRBCRAE e & Bufliee spiked
mutatidriUineb afCBR §CXTMN4 0N (D o *sﬁNﬁbétcﬂ@oﬁgé@@tldﬁé’@ﬁdggﬁqhéd carrying a

performsd to nal ntaln Specl es_Cr 0SS reacti vit

region gt giversityopvemite dengibt Db ihe 1 GBRe daamiandngraskeled by regions of
homoloﬁ \k/ﬁﬁ”tﬁ’ dY\‘df ggt V"ﬁ/egféeﬂgtﬁg'tli%ég \nﬁ%gg?)elsfnset glﬁmalngcleotlde is used

ina Pomtre@@tmwsh ot Secifitvolimes tHat @ngealr tetthers’ eéhdrafridyst V gene and
mut ati ons using error prone PCR The |library generated

is homplogoHado the FARb5egieno gﬂ'ﬁ 32 1S8eWsothediiidieafide-sequensgsof the C
termmé?”er#t! Q1 tA%! RT %4 Ry %?ﬁ%sg&néﬂ'uc@ Egd9bd N'CS’V“S . VH-CDR3 is

I gen concentration. rocess Is repeate
underlme«humiled Sshohe anat pvd spdngsohgorﬂdkdtudem(Sm IBdﬂ@stﬁ?eh‘sB ) with a
r ot ei

ted t t
numbef of Bl TaRIEE S BARITETETES e RETARS A §ogr oL pLLran at that

site. THeORSCIESHREL b&hipbsﬁbng%f' tABtspAGHRY ratios B8rrB8biRdiNg to the numbers
diversity are al so sequenced to evaluate diversity t

are alsdédentitiede i f sel ections are noving towards doni nant
cl ones. 116 400539500v1Exanple 25 Affinity maturation
dhe XTI -4 CIORA hspmj ke dl iIPQIR gyrod@ibet HelIGDBB info Kedribosome display

vector :PW#@% 5 \(,:\#P ? Erda,g:rrgén ettogg?felf ha e@fjllgqs{g[yon ,e i%?arry is subjected to
selectidi %'I’ﬂ)fﬁﬂ%t?\ R&\@E'd%lﬁé‘ﬁ%bé@rﬂeadlébIQ?QH‘thé 2@ Pluckthun.,

2000). (lﬂﬁigtweasbeae!ecsantlgrag% mlsgdlrgﬁtr ths?élrlrg\/\a/s for solution baseld nslelectlon which
allows for more kinetic control over the process and increases the likelihood of
preferentially enriching the higher affinity clones. Selections are performed either in an
equilibrium mode at a decreasing antigen concentration relative to starting affinity or in a
kinetic mode where improved off rate is specifically selected for using competition with
unlabelled antigen over a empirically determined time frame. The non-bound ribosomal
complexes are washed away, the antigen bound ribosomal complexes are eluted, the
RNA is recovered, converted to cDNA by RT-PCR and a second round of selection on
biotinylated mouse-RAGE-Fc is performed to maintain species cross reactivity. The
output from this selection step containing ScFv variants with mutations in the VH-CDRS3
is then subjected to a cycle 2 step of mutagenesis. This mutagenesis step involves the
generation of random mutations using error prone PCR. The library generated is then
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Sel ections are performed either in an equilibrium node

at a decreasing antigen concentration relative to
weL@rnoatg7r af finity or in a kinetic node where PCRPUS08T064568

off rate is specifically selected for using

conpetition with unl abell ed antigen over an

enpirically determned tine frane. Standard procedures

subjected il Faisiced $BpEoT fna Gty Rl iR BAGFBeat 8 0 fold tower
antigerPeOmeErRAtOR VTS IRHEesE srepBaR &Y télireuPahetolpldpdds of RNA

and this increased binding activity can dom nate .
from egeh selecton stgueare iCﬁbVQW%dTgﬁltCQN/h andeclamed intp apraervexpression

I I 5 1N a S V,
vector RS TP Ik B DA b B AR B FRERSERPL. e poos
of diver§igy apeuilss saguehosy tovévathatesdgersityald Weadrnligds.if elections are
_avoid artifacts resulting fromchanges in ability to
movingdiom@rdy dominantLiAnasody formats are used, as they
generally do not dinerize. XT-Md has been reformatted
as a Fab anti body and cloned into a new phage displ ay
vector pWRIL-6. This vector has restriction sites that
span both the VH and VL regi ons and do not cut
frequently in human germine V genes. These
restriction sites can be used for shuffling and
conmbi natorial assenbly of VL and VH repertoires. In
one strategy, VH CDR3 and VL-CDR3 spiked libraries are
both conbinatorially assenbled in the Fab display
vector as shown in Figure 34, and are selected for
i mproved affinity. 117 400539500v1Exanpl e 26 Physica
characterization of chimeric antibody XT- W
Prelimnary characterization by hi gh-performance
i quid chromatography (HPLC)/mass spectronetry (MS)
pepti de mappi ng and subunit analysis with on-line M
detection have confirmed that the am no acid sequence
is as predicted fromthe chineric XT-M4 DNA sequence.
These MS data also indicated that the expected N i nked
ol i gosacchari de sequence consensus site at
Asn299Ser Thr is occupied and the two maj or species are
conpl ex /V-1linked biantennary core fucosyl ated gl ycans
that contain zero or one term nal gal actose residues,
respectively. In addition to the expected /V-1inked
ol i gosaccharide located in the Fc region of the
nol ecul e, an /V-1inked
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ol i gosacchari de was observed at a sequence consensus
site (Asn52AsnSer) in the CDR2 regi on of the heavy
W@ b@i7nows#7 chi meric XT-M4. The extra /V-1inked PCT/US2007/064568
ol i gosaccharide is found primarily on only one of the
heavy chai ns and conprises approxi mately 38% of the
nol ecul es as determ ned by CEX-HPLC anal ysis (there
may be other acidic spe&ieéﬁﬁhg% cannot be
differentiated by prinmaFPSW€&Pure, which may
contribute to the total percent acidic species). The
pr edom nﬁtm%mf&at'en&f&@"# ueing, Phage digrla¥ ennar y
structure with two sialic acids. The absorptivity is

e dViiCIOBBcsniked librasy de rketrd ditp dhenyhaenslisiiavy vactes PWRIL-1
shown JSF APE2LE, SlectbAIEPHIONH VAR Eioi M8 Bnigen wil v
used awltieic ufcrmateis gimorefcarhpatibie owilT - dffinias diaear stleetiodyy in solution.

.nonr educi ng SDS- PACE is approximately 200 kDa. The . ,
Selectighg | %f&d?eﬁfgb’ﬂﬁq eQIthRSr & ArovAgil RN é’%ﬁ@%t@d & (dgRTqasing antigen

concerﬁt%%ﬁ%%tivérrib%té}lﬂﬁgioég@rﬂyopﬁsa Qﬁ%?icgﬁtégé it OWé‘r?lrnp%\}ed off rate is

reconbi nant anti bo nal yzed to
specificaiguselegted oodiusingnsompktitien ivdthXUinlsbelied aatigenghver reraempirically

B e N R,
There is also has an additijonal band that m grates

PEEY eHbWMERZe h UGN GRANRI09ieRd . Se1ehtionnaRd HElgening procedures.

Dimeri%ée}f‘;r m ngg@gia avsz%an %&Ef-ﬁyér m Qaﬁﬁtg[@?%@gﬂﬁéﬁg@cnrg@%% binding
activitytdan derainate salectiofhs.c isua incprgVeivientsTmethe alsltyldfScFv to dimerize
rather JiATSi NG TR GV TRR (hETIIY PindliRGVRGSS n the fina

therap&RRES adtisedy, Wvh [thaish gan¥ratyabn Ig@t 18SaJdi® Sitdcds resulting from
/'V-1inked ol i gosaccharide”in the CDR2 region. 118

changes0D539EP 30 Himeripe cldale matbody Erewts iace psed: ag prgy génerally do not

. . chi i.G XT-M4 b d he 1N C se nce.i 7.2
dimeriZEy KIS\A HE5 Db RIS RnAed 8 A TR SRS ARIUBASE inBa'néw phage
display"@scib g/ RINIGTETHIS v&dtoMhakTestrizBen @xesahal spdrebotpathesvH and VL

mgrating wwthin a pi range of approxi mat el 7.4-8.3

regionsyang dg_qgotjgm fagve M hg@[anngegmgmsvvgqr}esa_ piesgfrestriction sites
can be@ﬁ%@%h%ﬁbﬁﬁrﬁq dn& co (ﬁwﬁbriﬁﬁeeﬁs%remtﬂﬁgf Oy SRPUH &% oips, In one

oreslts 1soelectric 1ocusl was appr oxrm

strategy, VH-8D®R 3 ahg \df-ClEE Ispikeenibrané s are botry combirtatorially assembled

xchange hi gh performance |iquid
in the Fab displ%y vec?or Aos shownrr% Igigure gh‘ and are selected for improved affinity.
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chr omat ogr aphy (CEX- HPLC) provides further resol ution

for chimeric XT-M4 species that differ in nol ecul ar
w@bwrge74The majority of the observed charge PCT/US2007/064568

het erogeneity is nost |ikely due to the contributions

fromthe sialic acids that are found on the additional

/'V-1inked oligosaccharide | ocated in CDR2 regi on of

the heavy chain. A mno orti of the charge

het er ogenei ty observed Eﬁgm&i %tri buted to the

het er ogenei t ermnal lysine. 119

100530 UDFIEALEhATaCET R At climente 2gFipodk X EMen

site Miutation that converts asparagine (N) to aspartic
Reelimipayy achai@siarizgton2 By higtbaerfaimags nbjﬂuﬁdn ¢hyematography

(HPLCPﬁ%\% sﬁ)%l?: nrgm\oé t(ﬁﬁ%%&é@&i ﬁ\@ﬁ%m@?ﬁrﬁ&’gﬁ@f %@Wlﬁ‘n\@ﬁ-hne MS

detectidetleave medfilyedELthSA theadmiics aefd @eqaemcé)nsmobsm)reolcted from the
hRAGE- Fc as shown in_Figure 36, The N52D nutation is

chimericn X [INA $RAUSESEY Pﬁ%ﬁ% M, deibplsa E@l‘cﬁﬁe‘?)fth%ntlhieb@&ﬂﬁc"ed N-
linked &T%ﬁ%%ccﬁgﬁdégggﬁgﬁ%%éﬁ@@ﬁ?%% 3?%8’1‘1‘%%%?TW |SS&R§Jp§ed and the

steri osi ies were shown t
two mﬂDD\deBeI&SI gre foocrmiex thtdinkpe Wiantehsasf core rfutao&ytaiediaglxdcans that
ne_ nodel | yni crobial ,  intra-abdom nal sepsis.
contairifErd @ pis. (T HAREORRa[E . cRSPRSLIMN | &¥ CGHK) to the
expect@@tl\y it Bligds@canaritd BcakRl inRaet (¢ B} ﬂT’&SIé’Mu‘é‘ an N-linked
Li steria nonocyt ogenes as evi denced by the mar g
oligosasahariden| wase 0bBETNMEdo B & BedUEMCeh ®PD2§IgRUss SRAGASN “AsnSer) in the

cor2 K PEEnER BRI UREAZ 1P IRE THE Syt gfBsaccharice

is foun€ Reifaray SnVEHIE oY If ies Adaly enaibt ¢ine éo'ihprléwaﬁproNB)ate 38% of
unl ess ot herw se st at ed. t nonocl onal anti body

the mo|%eswpq determifred by {)}E){;blll?égﬁnalwlsdtr@rﬂ mnaee mnerrﬁgldlc species
that cainBEHeC dﬁ@%tldtéd hgﬁh%ﬁﬁ)%%ﬁfre %;{ tbcggﬁ bpte, tg the total

necr osi s ctor nmonocl ona
percenfbidic speoies).r ahée zpregdommiriar ndpcuisty |sder ca@dfdoosyﬂrated biantennary

structure with two sialic acids. The absorptivity is used to calculate the concentration by

measuring Aggo. The theoretical absorptivity of chimeric XT-M4 was calculated to be
1.35mL mg™ cm™.

The apparent molecular weight of chimeric XT-M4 as determined by non-
reducing SDS-PAGE is approximately 200 kDa. The antibody migrates more slowly
than expected from its sequence. This phenomenon has been observed for all
recombinant antibodies analyzed to date. Under reducing conditions, chimeric XT-M4
has a single heavy chain band migrating at approximately 50 kDa and a single light
chain migrating at approximately 25 kDa. There is also has an additional band that
migrates just above the heavy chain band. This band was characterized by automated
Edman degradation and was determined to have an NH-terminal that corresponds to
the heavy chain of chimeric XT-M4. These results, along with the increase in molecular
weight observed by SDS-PAGE, indicate that the additional band is consistent with a
heavy chain that has the extra N-linked oligosaccharide in the CDR2 region.
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hansters with high affinity binding to nmurine TNF. The
chal | enge strain of Listeria nonocytogenes was
weochessed from American Type Cell Cul tures (AROIUE2008064568
115, Manassas, VA). Al nopuse strains used in these
experinments were 2-6 nonths old and were
specific pat hogen free aninals mai nt ai ned under
osaf condi ti BAL B/ | es ver : :
Phe sPafistac BO8lacki PPt 0 G oot BeSeon B amino acid
sequerrmgzrygguﬁhdiﬁ@oorﬂ?e%\@ Bryd inBhe&hah GeehAiRy. ersnmuﬁed chimeric
SVEvBrd male mce, and wld-type 129SvEvBrd
XT-M4nigite: anprexifstel¥dienn baods emigratige twijhin Té eol REaEEEk 96 ckapreximately

7.4-8 3 BB Se R T LR el LB MEL RV SpdiSRFrtely,7 8. The

determidsdcthy &@Ila@@a&trmesaws@éctﬂam% &a@@@&pﬁoxumately 7.7.
(Lexi con Genetics, Inc, The Wodl ands, TX). The

Aﬁﬁ%Fs' 66 d@@él@bh@ht rrﬁéﬂéhbﬁ b%/ncéctfoﬁnéxé’{tlrfg"e hfg%nﬁértfd)r%bnce liquid
RAGE protein and ein is not Produce
o

chromatggwhye@%hﬁﬁ%ucx Qrom%aofwrthqr liesoltion. RAGF_mﬁuchHV&Ae species

e o815 BB HRgBOSTLY BN 1 FEHRE bhard Fgamenciy i

most Ilkély @ueﬁ@ﬁhéxbﬂﬁ‘wml@ng e eng sialiQaefis that akeefound on the additional
bi ol ogy was perforned from organ sanpl es obtai ned

N"'nke§t0|6@§6@fﬁi’e%}"dﬁr|@ﬁ@t@ﬂd@ GIIRR sagiRg Qfdgfh hegpey ehpinany minor portion of
0
the cheyGBLAHERRETGR RSP, upr PSRRI 16 1€ heterogeneity of COOH
termindlilyginef sacrlflce, and serum was col |l ected and
i mredi ately placed on ice for cytokine deternination.
Serum cyt oki nes were neasured by an enzyme-|inked
i mmunosor bent assay nultipl ex assay using the
custom nmade pl ates and protocol provided by Meso Scal e
Del i very (Gaithersburg, MD). The cytoki nes assayed
were MCP-1 , IL-1 beta, TNF al pha, Interferon Y and
IL-6. Tissue sanples were collected fromthe |ung,
l'iver, and spleen. Peritoneal fluid was obtained by
| avagi ng the peritoneal cavity with 5 m of sterile
saline and withdrawing the fluid. The organ tissues
were wei ghed and then pul verized to generate a
suspensi on of tissue in TSB. Specinens were serially
diluted and cultured at 37C aerobically on TSB (for
gram negative and gram positive bacteria) and
MacConkey agar (for gramnegative
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bacteria) to obtain quantitative bacterial counts

st andardi zed per gram of organ wei ght or CFU m
wezrnexie¢al | avage fluid. Animal tissues (| ungPCTUS1081/064568

ileum) were also anal yzed histologically by a

pat hol ogi st blinded to the treatnent assignnment of

each ani mal and scored on a defined pathol ogy score

graded fromO (normal) Lo 4lﬁdi9fuse and extensive

necrosis of tissue). Tor& & wat er as a neasure of

pul mronary edeng fl uid calcul ated fromwet-to-dry

ratios of IungRemgval °f§3‘§t9|¥99§¥|at!9&$'§?1 and Dat a

Anal ysis. The primary endpoint in each eﬁgerlnent was

Mutafianaihat varvests asnaragiper(Niimesparicacit (P batrrasitian 5 (by
Koo QPB4 O g ol BRRUSET ) s e

bundungsefrthm)(:“bmér ahfibagdyt tol huroap R@ICEE) rasctfetéﬂmaned:l WELlﬂmmaIy:sus of
are presented as nean  (+/ N%% D fferences,

direct @rﬂﬁ“{?g van B-Fen a8 prewngy Fégllli’§p3€hn N2 IS fates) isdn &DRZ of
t 4gnon-paranetric one way

theheé¥%§&&“§¥éﬁ?@??gélﬁéﬁ%ﬁ@bQQYFﬁzﬁkfor mul ti pl e groups)
or the Mann-Witney Utest (for two groups) was used
to anal yze di fferences between groups. Dunn's multiple
conparisons post-test was utilized to confirm
di ff erences when anal yzi ng conpari sons invol vi ng
multiple groups. Atwo-tailed P value of <. Cb was
consi dered significant. B. Cecal Ligation and Puncture
Model The CLP procedure has been described in detai
previously [ Echtenacher et al., 1990, J. | nmunol.
145: 3762-6]. Briefly, animals were anesthetized wth
an 122 400539500v1i ntraperitoneal injection of 200
mcroliters of a conbination of ketam ne (Bedford Co.
Bedf ord, OH) (9ng/m ) and xyl azi ne (Phoenix, St.
Josephs, MO (I ng/m ). The cecum was exteriorized
t hrough a m dline abdom nal incision approximtely 1
cmin length. The cecumwas then ligated with 5.0
nonofilament at a |level just distal to the il eocecal
junction (>90% of the cecumligated). The
ante-nesenteric side of the cecumwas punctured
t hrough and through with a 23 gauge needle. A scant
amount of | um nal
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contents was then expressed through both puncture

sites to assure patency. The cecumwas returned to the
W@bwomva1dl cavity, and the fascia and skin i ncPGI/USZI07/064568

were closed with 6.0 nonofil ament and surgi cal

stapl es, respectively. Topical 1% idocai ne and

bacitracin were applied to the surgical site

post - operatively. All aEI nﬁ}'gﬁ gcei ved a single

i ntranuscul ar injection™8 3f|oxacin(Pfizer, New

York) at a dose of 20 ng/kg imedi ately

post - oper at i veTpbatieit df sepaitafdllistédosigsusci tation
vvas adm nistered with 1.0 m subcut aneous inj ectl on of

saline. Test aninmals were then returned t
P\HHﬁAGﬁo@WIWéﬁS W§§%§h9‘ﬂ8 tPeRKﬁV'ﬁ’ﬁoﬁ'@%‘f'?@"tﬁéﬁfaﬁe&’ﬁ'ﬁﬁeneﬂt in a

|t
standa@ﬁgr@%%ﬁﬁﬁnﬁ@%ﬁé f‘)a%é‘lr}@%rﬂrh% kg g|rs yLI'he ‘;esults also
showed thnatsiRAGER expressioh igddgrdy viemmental tmanmv@scmallgnged systemlcally
. W | d-type ce 30-60 ni nut or, at. the, .
with Liglgrie SUpHE A SRIG S RS PYARBOREDY 1he Bharsed spiniyg) beelis observed in
homozggéﬁsSRA@E RRo&dEits é?iball'net%%ﬂgp&es édrﬁﬁar%@'m Wild-type animals.

derwent sham surgery otony wth nobilization
and exteriorization of the cecum but without ligation
or puncture). Results A Survival of honbzygous RAGE

A Mﬁﬁ@@get erozygotes, and wi |l d-type aninals
: 37 shows that there was a
RhdBegeriEinst iRl el i Ao TR gBtA B LAUBa|MO) unless

othem%@méfe‘%ﬂ R Mbh&cibXRCamPydyoX T NM IES with=dn %}nrﬁt@’ ¢onstant of 0.3
1) . RAGE heterozygotes were protected from | et hal

nM for prcnurm dlmﬂﬂcalRAaﬁass ﬂeaermeq/ab@veme he @ntitthienaigesrges frctor alpha

(TNF) ot o ftiatt af 18 B S etz TG AR, Biifed from

hamsted OMiEh %T;%Hl%fnﬁl doihdpry 2 BRuReBTHRNI Wﬁbschméﬁgélétl%m of Listeria
anti - 0 123 400539500v1m nutes before CLP

MONOCKIYGEHES | Wias @UFWVKP%&WtC@@eTme tGrll Radtgres (ATCC % 19115,
Manasgé‘é’c\yA Uty rﬂgﬁ&a @r&%dtu‘? thi&s éhgéjr rﬁ(‘é@g were 2-6 months old and

serum reat imal's. ure
were speb:ﬁlnspathmgérs fie@r aamajblmamameoamdermloaaiéty Level 2 condltlons.

BALB/c ?Cnﬁ]a?’? es Rlver Laboratories, Inc,Wilmington, MA) wild-type male mice,
homozygous RAGE™ 129SvEvBrd male mice, heterozygous RAGE"" 129SvEVBrd male
mice, and wild-type 129SvEvBrd male mice (breed in house at Wyeth). The RAGE
knockout mouse was designed at Wyeth Research as a gene targeted conditional
knockout in129SvEv-Brd mice in which Cre recombinase excises exons 2, 3 and 4
(Lexicon Genetics, Inc, The Woodlands, TX). The resulting deletion results in frame
shift truncation of the RAGE protein and protein is not produced. RAGE is not essential
for viability in mice. RAGE null mice have no obvious phenotype and breed normally.
Mice were assessed for survival up to seven days after CLP or L. monocytogenes

challenge.
Quantitative microbiology was performed from organ samples obtained at
necropsy from mice following both the CLP and listeriosis experiments. Blood samples
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enteric bacterial organisns followng CLP. The tissue

concentrations in liver and splenic tissues and
weernotenl fluid were simlar in all three greCHESI0P7/664568

ns) but were all significantly higher than

sham operated animals (P < .05). The honbzygous RAGE

knock-outs had the | owest anount of |ung water

were o@f)agfﬁqci ?gg]t,]glér(\)/t\a& aﬂ %]lgydt tﬁ tt%‘r?eu %P g%%}r'l eglg%gn%&ur[ngﬁés collected
and inthnédiBRAF mécé@ orb-i8®- Br Véyitoling détbrmmizgishe S’&uﬁh%klnes were

that there was a signifi cant difference in survival
measumal_iyc aaniengygeginked domunesodmntnagsayl nayltipley aﬁ$€malt§ln9 the

custon%@\égig/pﬂgttea d?@%rpﬁ&tfl g)f& %%J 8@55 I\ﬂ?%cﬁ?g%leolgglb\legy %fg}thé)rrsburg MD).

The cy@k'indméssmy@tleﬂére\mcﬁ f ettsoeer a I\H%blpﬁ\aeﬂwt@tferb’fn Wghéw_ 6. Tissue
anti - RA P < .05 vs. roup;

7.5
sampleguera olsiac By & bing, Aver, el e e onis duidwas obtained

by Iavﬁf@%ﬁ%ﬁg}erl%rﬁétgw ng)?@hgeéprﬁf Rglgsfgrﬁ? V‘@gnll?% ﬁd?mwng the fluid.

The organt tibaubs Wek weighledwdshhgn|p‘uI\zmrzeUﬁ0|gweﬂeemlsWBion of tissue
bacterial |oads cq iﬁﬁ‘ ntrol

i , but th
in TSBqr SUBGNIRLS WPt et bt eHgi ButaRy Mottt dgamiely on TSB (for
gram- ngggl‘ﬂ)/é HA nbsgﬁ'ﬁ i "hv%nga&t'e\llﬁﬁr ﬁdsﬁ/lé%ddm%g gﬁp fbteyrﬁr?\ negative

trol mal's. See e 1. H st
bacteriantcgobim qeaaﬁ@tusaﬁalctdnmbunhsmieadmdmwlcperpgqam of organ weight
on was r.kedly abnormal in the serum control
or CFUZW@ qaé lq\f?@egﬁi‘ﬁol ogi cal findings were

?‘Hgﬁélalé'(ﬁ?‘;%lr é&&fgdgalggagl et heeﬁ% _aFIQ%GZELanaIyze% hi gto%glcally by a
patholo?i’&%ﬁ%é@@‘f& ﬁh@H@?trﬁ&gﬁ%@rﬁ%ﬁ cﬁfia%ﬁ;ﬁuﬁ’lfal ?ﬁg %%rSISRe oy a defined

nistration o ose O
patholagyt $duvel\graded ifnoen Orhernaall) $o éxt@‘ﬁmﬁajaraxﬂmxtemsam heergsiasof tissue).

T 8 o ARG e v oo
ratios dfqalmgl{.ggué up to 24 hours after CLP (P < .

Del ayed mAb administration up to 36 hour s after CLP
Sﬁ:—?ﬁ@‘ﬁéala gﬁfﬁ}m Bat A‘Ha\/ is. t'fl'?é‘?ng%‘r‘% omtflfl%ra%ﬂc eriment
Wer e no er significant co rumtreae

was sureival. oThegaomaI(@(perlm@)ts wWere pelsfsnmeaed:mlstr@warrmmem cofle system
that bIESEEKE, FRLEHI SN, A ASIRTIAF GRS PRRbbhbY Sreatment (versus
serum control) until completion of the study. Numeric data are presented as mean (+/-
SEM). Differences in survival were analyzed by a Kaplan-Meier survival plot and the
log-rank statistic. The non-parametric one way ANOVA statistic Kruskal-Wallis (for
multiple groups) or the Mann-Whitney U test (for two groups) was used to analyze
differences between groups. Dunn’s multiple comparisons post-test was utilized to
confirm differences when analyzing comparisons involving multiple groups. A two-tailed

P value of <.05 was considered significant.

B. Cecal Ligation and Puncture Model

The CLP procedure has been described in detail previously [Echtenacher et al.,
1990, J. Immunol., 145:3762-6]. Briefly, animals were anesthetized with an
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between treatnment groups (P = ns). The finding of a

survival benefit after delayed adm ni stration of
W@R27AAGE anti body has inportant clinical i nmpPCTHSI00TIEN4568

since an intervention such as anti-RAGE anti body

treatnment typically cannot be given imediately after

the inciting event in septic patients. These data

rape Bl e SHBRERY 28 mislEeRS of s ARbeBheT, ERtufk (Bectors co
Bedforée@ﬂ)igmb?rﬁl)wg’ﬂﬁéj(ﬁhoéﬁl&' 8e sté ﬁé' ma)smﬁ{@;aﬂnl)erra@e cecum

nmodel’ 'BALCB/ ¢ e mal e mce, -type males,

was exi@m@rnmg”dgsgrmmﬂ e ﬁ@gmrlacmweppwa@wﬂyq@u@ length.

The ceggﬁg\yaﬁerﬁ%@?g%\t%§5&m%ﬁf%ﬁ lam ee?t z{ﬂav#oﬁlgg )q s(g%I tﬁ) the ileocecal

Junctuom\@(sgp%e@artﬁd deroum diglatad)e Ther ame-hBsbowrie sitie 3dfCtHeN cecum was
pticase so brot h ETSB) (BBL, Cockseyville, ND).
punCtU%gmfPUth&ﬂde thl\WU@@dzﬁtg@@E%O@d'ﬁorA $52Rt Amaung©f luminal

conten%{';%arse ﬁ?é%s'ea ﬁﬁgﬁ@baﬁoﬁh bbhcﬁc,‘?urped aﬁt@é tBeaddile) patency. The

ct er centra wer e ‘adj ust
cecumspa&n*etmprhm doreh e |amibh3,1'nalncb\nﬂyeeinddthleyfaspumahd agkirv éncisions were

closed \MII f’hgl ona ‘5] s Cor(dggﬁ rgica) e t@&%{ﬁ%éffaqségeg%lfgg&plfj%?t1%; lidocaine
and ba?l(t:tl[:a‘ﬁ':gd ﬁ/@?e bﬁﬁ@éd‘ﬂ) {08 &Eﬂ% sﬂe@%o@?b é%tlflél M A\PaMifidis recelved a

ocyt ogenes re ad ni S ered nt ravenousl Yy
single intradetseularngjecten bDﬁ*Ovaﬂnxamn (RlizgneNeivc¥ork) @tezgogaief 20 mg/kg

immed%’?‘egl'JE p@sl\tjgﬁ%%ﬁ/u ? z?]ts ar&&%ﬁﬁ&i)/ teﬁgth?{gg\{avénb% rgﬁﬁﬁered with

1.0 ml k!s%ﬁbb@fdr@bu§hﬁje‘cﬁ6@%f AsthaRlsaliner eTést ARk Wdtre ihEAYeturned to
after the admnistration of the intravenous chall enge

their indivigual. cage® AN gewarMes dusing \ieasr lenmpsr einsutheiiregained normal

| ssye anal ysis and m crobi ol ogi ¢ study. For the
posturé gﬁ%}ﬁ&gmgi fferential quantitative mcr obi ol ogy and

éﬁbﬁé@ﬁg%kﬁﬂ t%g@?ﬁﬁ?egf@j %}%2991193? 92%9 59{ %um control)

was gil&h lohecenauavendusty ae vaifd- E)JE)% Hide 38%¥nﬂﬁ@teé B&foFa/GLP or at the
anti - TNF mAb (20ng qual volunme of 1%

foIIowwm,ltlmeo@tﬁjgalmpoa’q&lgér&m 25524; cUofﬁﬁ hours. \A9g antqqﬁgtlonal control, five

anmal%&ﬁem?@tdg%wg@ﬁ{]ggﬁ%lﬁﬁﬁ)rﬁgqﬁﬁ%&; ﬁfartloﬁgat%’ Yxteriorization of

the cecum but without ligation or puncture).
Results

A. Survival of homozygous RAGE knock-outs, RAGE heterozygotes, and wild-type

animals after CLP.

Figure 37 shows that there was a significant survival advantage for both
homozygous RAGE knockouts (n=15) and RAGE heterozygotes (n=23) compared to
wild-type control animals (n=15) (P < .001). RAGE heterozygotes were protected from
lethal polymicrobial sepsis nearly as well as the homozygous RAGE knock-outs
(RAGE™ vs. RAGE™", P = ns). As expected sham surgery animals (n=5) all survived.
An additional group of 15 wild-type 129SvEvBrd animals were given anti-RAGE mAb 30
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(n=5/group). Animals were euthanized 48 hours after L.

nonocyt ogenes chal | enge and quantitative m crobi ol ogy
waoe®pex7dor med fromliver and spl een tissues bRCTUSRDTION4568

the tissue sanples and serial dilution on blood agar

pl ates. Results The LD50O for wild-type mce was

(Iog(trr)) 3.31 0.2 CFU, while the LD50O for

minuteg S5 L% 0l SRR St a8 e 3 hdrotockcouts
when cOpERES td BRwli oy o, dRFSmafe 4TBENESHHER ahn&BS0 from

systemc |isteriosis was statistically significant (P

Egu?é 38 fs‘”om’%“t@sﬁé‘ to " ‘gjh?sr Y HRESSic ; Spﬁalltl\ée and gram-

nmozygot es conpare type mce.
negativiosrteot bacténial arganiBAGEoawingo@y Pal $be gissué dmiicentrations in liver

and splfpic GralBS e erdafigaioh i eck s EEiia e ecrpin (P = ns) but were
all sigrfifice®y Mgt thanBhars-opetdted tanaakomr kobbz) 'frﬂi’@ hbﬁﬁ&lygéus RAGE
protectlon agai nst listeriosis provided

knock-auisi harhtie faesteameunt obtungowat%itccnsb@aaredet@ @ti?eRA]@pS although

i TR o Wby 87380, b ke S OB Rm v

5.3+0.3wWgWwE mgnt difference in quantitative level of L.
nonocyt ogenes isolated in liver and spleen tissues

?@u'ré’VSg‘gh@wStﬁBg%ﬁé*es\X/ﬁ&eéns‘?%rﬁf“@elritecﬂﬂ@re%em%ﬁldal in BALB/c
anmong groups (n=1 0 /group) type control

animalsugiivesl eQnteolisesuy (@u—\iéh aadtanimaEganiantidRAGE antibody (7.5 mg/kg

group BRTSESTRInRG ORI P B, B P° Giimal protective

eﬁects&&@blaﬂhhe&/@d o ’ﬁB @@Vlfg onati- leemb (P VI0GAS. Wa@hﬁj/k?broup P<
concentrations in animal s given the sane inoculumo
001 vs, WHHbyﬁQiﬁ@fh)esaﬂdolth@wag tthis &l@ae nwasr gmriayed ian subsequent

oron il UIE TR B8 BiouFoOLLp, ARl g b mace

antibod;led:llelrr:ntnaatvlefmgnlatarﬁl‘yl Inlceélaselfdaorgbalbfaﬂt@wlimdompared to control
nj fi cant 0 evel of interferon.Yin th

animalg,q, u&rﬁﬁ@ h@ﬁ%@l’&%&aé‘ ¥ oPose eQP?‘?rbV denpipg| Umiig geEU)/gm of

spleen thHai vor G988 PANEA Csrﬁﬁgv a'%e 'c‘,’cﬁﬂro@‘n@ ol“gnlm%@s.ha@; t (;I'able 1.

| cantly higher Interf conpare
HstopﬁAbBQg afolngdiissuenwhiad sawlt bewah Metosa catvieecrapsy -eRA@Ehation was
terferon Y | evel s that re,not . .
markedly T RTERIT 11 ST E0 PR Ui TGy MEohEnBlowsR iidings were
significantly reduced in the anti-RAGE mAb group and the sham surgery group (Table

13).
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Simlar results were observed with IL-6 (anti-TNF mAb
group- 459121 pg/m vs. control group-3814 pg/m; P<.01
WO 2@ndoIVIEP- 1 (anti- TNF mAb-1 363480 pg/ m vs. RPONUSWDT/064568
group 56670 pg/ m; P<.05). No significant differences
were found in IL-6 or MCP-1 | evels in RACE deficient

animals or in the anti-RAGE anti body treated group
conpared with the control group. Oher cytokine
det erm nati ons showed no significant differences.

nodel for study of the innatablehdl acquired i nmune
rﬁSponﬁe | nEReBI0IBE bq:‘AﬁHcSL |c?ﬁ§&>|ﬁé%erh”ems
bt o ozygol JoLONIE ANTAGE it e AP ARG EnL)

het er 0zygo

ter han do w Is d| cati ng AnditRAGE MAD
d?aé?@ Sius effe,tssb¥HhAG 523 ? _ (15mg/kg)

IIHI HulUly btd (S ULHUI LIdH lHdl atilulrpanyr iy
pol ym'crobi al sepsis.sWIditype anismal s gi yen 15
anti - RAGE mAb and RAGE knogk-out aninmals appear to

t |1 | d-type
e L G e
A h

L 2 nnﬁufnnn 1esS ﬁnlnnu Panf: |n fleenn

Aercstmr@r@@ pRSiEveTar k pas rly| cyt
Bdcﬁ&ﬁd Crefgen)127 48%@:;%3 Vi ngﬁée ?éa ter|Li st@lr(élibe-|r1873

a| {enge r| M ani rat S gi ven| anti- TNF b, byt the
V%IPQ & sim arg.6e0.shose of 3gaptg*el s im ani mel §+1.1
(|UQQV@W35@PWBQAGE mAb. These| fi ndi ngs denons{rat e t hat

jpan inportant role in the pathog¢nesis of

S two sepdr@t@6CLP st udh-810.5a singl e do$e1+0.6
@Hﬁﬁ%s ] P ¢

at 1-6 hours post - Cl D\ of XT-Milshowed
§1”gn®5 $rmmt/s theer @otupsn (65% sur vi val ) at day seven
vEen. 009 EBAF Qs ! shaffl GartilRACGE @AM th 1. 0% aut ol ogous

{ =7

MouUStT DCIUHI\LU/UDUIVIVQI) IWM UUDCD UI AI'WH U7

nmy/ kg at 6 and 12 hours post- CLP) prot ected about 85%
Eloufy 30 oW e Fits oL et i BRTEEn S A snole 15 malkg dose
of antl-ﬁﬂGE'a‘?ﬁleBié%'ﬂtlﬁfe Fﬁté"\lﬁ&' SxtéRdey 8lit fNhs 1drhEs 86 H\@'urg"after CLP.

hours post was al so pr ot ective conpar ed to control
The delayedhl r@oncrdenaloaegmdw tesgimentreproviddd neigsificanie protection against

Iethallt%gGEp§4 %urgn@f&w ﬁaﬁ Ogbﬁfl})'eln L6, Rat Bgﬂmgﬁam%éo 36 hours
after OLSFEfsﬁomiéﬁie%aWraﬁleaQQM\ﬁalf@énd h@ut 'tlﬁi@tdiﬁéﬁences were no longer
significant compared the serum-treated control group (P = .12). The tissue
concentrations of aerobic enteric gram-negative and gram-positive bacteria did not differ
between treatment groups (P = ns). The finding of a survival benefit after delayed
administration of anti-RAGE antibody has important clinical implications since an
intervention such as anti-RAGE antibody treatment typically cannot be given
immediately after the inciting event in septic patients. These data provide support for
the use of anti-RAGE mAb as a salvage therapy for patients with established severe
sepsis.
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of sepsis. 128 400539500v1Exanpl e 29 Further

eval uation of anti-RAGE antibodies in the nmurine CLP
woroweio9Tee nuri ne CLP nodel of sepsis results PCI/ES2007/064568

pol ym crobi al infection, with abdom nal abscess and

bacterem a, and recreates the henodynam c and

nmet abol i ¢ phases observed in human disease. In this

c &Ddel,I he G urpls exteriorized through a mdline
' imately one centinmeter in

| en then |igated, and the anti -rresentehc si de of .
ﬁé%é%cﬂﬁ‘ﬂ r%’pﬁun’@?lﬁ eHESr oWYR-IWRG h MaRles. ghEREORGWSe. RAGE /

-129SvEVBr& $5418% | Snd ﬁBHfoQ?@oGQ RtAf@Eﬂb‘ijQQS\@?vBWb@é w?rrédué&ﬁn these

asclia and skin incisions are close The ani ma
experimentsi vA siapdantt inacukiculodrl. impeaotytogerds waevrafepavm:bfmm cultures

grown 15 hofFs i R ERC ey eaplboT ST (Bl Fiack el Mo, Bacteria

were c@ﬁﬁ'ﬁud&ﬂ at 90 0?)0@%? 18f @t afPUE. amdl FEs erhBed rlﬁ‘iﬁh‘b@ﬁﬁa@sbuﬁered
ey were noted on interval checks throughout 't

saline A(EBeﬁi adacterishaioncentrativns aweﬁealaﬁjlumadr\S@actr@mm’fometrlca“y and

checkef 7 ElvbofBPP Sk Pnp2i<, BBTRE AT bt d ol g witn 5%

sheep ﬂB(DSJF(BBIU Codhgeyiinel MDY c BRI afilatieospangifigbiyom 10°-10° colony
pl an- Mei er survival plots and anal yzed with a

formlngmlﬁltge(%ﬁ@tlp | FORREXIRgPBEY WerAaT NISaeg ipfrayarOYgiyto determine
h
ne LORIEYH 5ol Byl SR AR, RRE RABBENE FGSENShe ot

and witdHtypee nﬁbé’ giwee! 15 Hogtkgy gotisRABEE AL |iv nore r(dRACEeﬂore) bacterial
m ce, showed a nifjca degree f ot ection f

challengge ARIMRLS Were igdﬁ)qudf Fo&&ég@nggé% : @lsﬁr@;l@p&féhe intravenous

challen %&I}@E%ﬂ gyfglﬁeﬁ% gﬂﬁ%ur\g\g?ﬂs%%@%.g%fg egﬁér ﬁRéA}%g‘?rié"‘yss and

mlcrobmlcagacstudyl ved CLP corrpared to 35% of the wild-type

m ce. RACE-/+ aninmals behave simlarly to RAGE-/-
Rof nethe. detalieén diffetdretias ur quarditativere raicedtyslogy thed cytokine

determ&pélpngh@as{}]ala n&elr%lt lgggulgmsbgqbﬁ kﬁfw Mf%é&éﬁ%ktr%ﬂé@t@%ggﬁy one hour
after d‘n‘ r?r‘i’th AEhAIS RIS bA! Bf Lthat aRAFR aYr?A@ "P@i/kgﬁt aﬁt{PFr‘NF mAb

pat hogenesi s of sepsls.
(20mg/kg) ori edpidliviojurne ofi the. autologous murlne serum as a control. Wild-type,

RAGE* and RAGE™ were also studied after 48 hours from this standard inoculum
(n=5/group). Animals were euthanized 48 hours after L. monocytogenes challenge and
quantitative microbiology was performed from liver and spleen tissues by mincing the

tissue samples and serial dilution on blood agar plates.
Results

The LDso for wild-type mice was (logiw) 3.31£0.2 CFU, while the LDsy for
heterozygous RAGE knock-outs was 5.98+0.39, and 5.10+0.47 for homozygous RAGE
knock-outs. This difference of more than two orders of magnitude in LDsp from systemic
listeriosis was statistically significant (P < .01) for both the RAGE heterozygotes and
homozygotes compared to wild-type mice. The single dose of XY-M4 anti-RAGE
antibody also provided wild-type mice significant protection from lethal systemic
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Honpbzygous RAGE del eted m ce have no obvious

phenot ype. The RAGE-/-, RAGE+/- and RAGE+/ + are on the
WA 203@78r d background strain. The phar macoki nRET/GS2007/064568

anal ysis of intrapehtoneally (IP) adm nistered,

radi ol abel ed, XT-M4 (4 ng/kg) showed a Ti/2 of 73 h,

and a Tmax of 6 h. XT-M4 al so exhibited favorabl e

isterio AT €31 A0 58 (E53 08 0859430 RGR8 lkrT i 184 i otection

agalnstBﬁét%/n@s@ ER)\@@H iyt @ AnMIRAGEOWAREWHY §lreifdrae ehatNdbserved in
4 5 daysS | ntraperitioneal admnlstratlon of

RAGE ‘5 angnwg bat-was nef aspeeal Bsdhahaiierdad RAGROWIMaI (R &r.05).
phar macoki netics. In two separate CLP studies of nmale

Bae ovas cey staistioglle sigadicamt Hifferekgeain Gauahtitaiives level of L.

M4 showed, si gni fi,cant tection (>50% .

monocf3BisngS| RolpiRehnIh Hoear ik P cspLes HefioEBkna stmggd systemic

challen C&1‘0*J@3U%¢nd\4 ?rohp@%a%%r%%%fméjpé%h‘t%l anlmals animals
5% 20% survi va day seven lgures 4

given 8116! Riwwad- aotieedies, hamenryqoussRAfptk kneek-eutsnar Rmnlameierozygotes

see IR 41 ol et 1FHBwER = iV, Bt SaPdny ogreage in organ

bacteriblo cdh8ersttitiongain aRirh&ls guoehrmb gamepinoeRlunedf L. monocytogenes
protection was observed_w th [ kg of XT-M.
follow i AT NAIA BN ES bR HERRV P Gl ar o Reduced
in Anti-RAGE Anti body Treated Animals Al animals
Eigue vihghowsdagrusn vievels kofl interferon virfobowing: treetmenisy Cytokine

determgﬁa?%ﬁ ffé?g Lb%&ﬁ% bé@@ri%eg%ﬁﬁ\ﬁe(g ? §ﬁ383ﬁtj:y @&%ﬁqe%%ﬁwt’erferon %
in the AdiebdzyRRusPRAGE dHockUts crggeds tcomoatrbncBAEB/): b@infbls. The

(diffuse and extensive necrosis of tissue) wa

BALB/agpimalg. giMest aipad b1 stAP drd anygmﬂggmﬁé/ Ql’gh%nlﬁb/@' gbirterferon y
compaf@#?éaBﬁtLBr)@CE@rﬂ se)\(/\?r{grgﬁé ?ﬁ%ny ARORAERE mAb had

e Serum con group | I e i 'cal
interferbnnyilegsis waate \Aﬁérgrmdtl slansﬂlqallyediﬁ‘emmtlthah hteoaetof- EABol animals.

Slmllard’p_g&/lgs &/rggeztogg%%%glﬁ (h%ggééww Sr,%ul%h rT9]+S1lé1 pg/?*/nl vs. control

group- @8%9@%13'P9>01')Sar&‘d3fr\ﬁd:§>tf~‘f1t%nt~'1’f|\h: trﬂﬁ I 1332869 pg/ml vs. control
'ssue concentrations o aerobic e

group §éGhFhegani; ve<.aby No sgmbsanti diferences were found in IL-6 or MCP-1

levels in RAGE deficient animals or in the anti-RAGE antibody treated group compared

with the control group. Other cytokine determinations showed no significant differences.

Systemic Listeria monocytogenes challenge is a classic model for study of the
innate and acquired immune response in mice. The Listeria challenge experiments
show that homozygous RAGE knock-out animals and heterozygotes tolerate this
infection remarkably better than do wild-type animals, indicating that the deleterious
effects of RAGE are seen in an inflammatory state other than that accompanying
polymicrobial sepsis. Wild-type animals given anti-RAGE mAb and RAGE knock-out
animals appear to clear L. monocytogenes as well as wild-type animals. This is in
contrast to animals given anti-TNF antibody in which the L. monocytogenes colony

counts in tissue samples were markedly increased. Similarly, cytokine levels were
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bacteria did not differ between treatnent groups.
Quantitative m crobiol ogy was perfornmed from organ

W@ awphes4dbt ai ned at necropsy fromm ce that SRECWUSA7/064568
following CLP. Tissue sanples were collected from
lung, liver, and spleen. Peritoneal fluid was obtained
by I avagi ng the peritoneal cavity. Quantitative

cou wer e st and rdi zed e gra of_or.gan
mcreaqﬁ@I @ﬁqr €'§t Iefnganpn%Ju st glV@ I r;n')i}p Iqu?(;ﬂ%é?vels were
smﬂar&@ﬁﬂﬁ% cﬁf'ddin@rols“tﬁ'éfﬁﬂn%lé?ﬂt;l\iéﬁ‘ antfi- I'\WGE%ABOdy or RAGE-/-
did not have significantly increased organ bacteri al
J’I'Héé’é ﬁ ééeee nsfat otlhat”‘anl? él%y?s)aanrtnpgﬂbht role in the
ar oups signifi cant nore co orm ng unit
athogemiwcgmeoslss plnelsvo aeplaﬂate/é]LF’t stslslm ehsinglehdose (eatreglkg at 1-6

nours GRG0 80 KLVAT SRS S st ordfEtion 4pa% sywivaD gt day seven

when ddHparedFePmidd flje b hmﬁm'MOéut@ﬁ)gBh@ mebéé\é@ﬂ%S(ZO% survival).
adm ni stration of 30 M4t I'n the presence or

Two degsseat XTd¥4a(dt me'kg iat @m%ﬂé’ch@ld'st pestdel apeotectech abaut 85% of

mice oL B Bey 8 5, B Bop T B ARl mg ekl s e

BALB/¢ 8¢e@t.i pandihisBatiookg s?ﬁ@%d@&e@lﬂ aBIRAGEOX T4 08t Wbrs post CLP
aut ol ogous nouse serum All groups received a dose of

was afspopaplesiivr i ¢PrR@efig Ak gcifol agnimate- 0 . The femepaingnexperiments
demongq:rg%4 Hﬁé@ﬁﬁ%@sﬂ%ﬁc I%B{Carn‘;[]‘rpiﬂ%o% %% g&%tﬁ@@e@ésé lof&sepsis and

suggesisi thati ssttieRAGEaNtibodiss ofayObe LBefulherdbeutdmdgedtstior the treatment
ost-CLP. Injection of vanocnycin alone resulted in a

of séPYycrease in survival. See Figure 48. No additive
effects were observed when vanconycin or trovafl oxacin
were adm ni stered. Anti-RAGE Anti bodies are Protective
in a Mirine CLP Model with a Del ayed Adm nistration
Kapl an- Mei er survival analysis foll ow ng ceca
ligation and puncture in animals with del ayed
treatment with anti-RAGE mAb versus serum contro
treatment given at various tinme intervals after CLP
(Figure 49). A delayed intravenous adm nistration of
the XT-M4 to male BALB/c mce at a dose of 15 ng/kg at
6, 12, or 24 hours post-CLP also resulted in
significant survival of the animals (N=15, Control;
n=14). The del ayed
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nonocl onal anti body treatnent provided significant
protection against lethality up to 24 hours after CLP

W@ peo0/1®I4) . Del ayed adnministration up to 36 hRCUF/ES2007/064568
after CLP showed a favorable survival trend (9/1 5
animals surviving), but the differences were no | onger
significant conpared the serumtreated control group
(p=0.1 2). The tissue c ncen ion of aerobic enteric
gram negative and gram p%8 ?F? 2 bacteria di d not

fer betvveen treat ment_grou 131.
Ldﬁw RiAdatign.af @rﬁgﬁé&% Eeﬂi\% hs,awrig CLP model

Exacerbate System c Listeria nonocytogenes |nfection
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host nechani sm or cl earance of m crobi a pat ogens.
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phaseq/ @8 S n RN SladelS | WA Epdti GRS extiiidrizqdthrough 2
mldllnelé)add’mﬁél ch%ldFFébpr\win@t C}héné%Qlﬁ]@ferhﬁfileﬁfg@ﬁywéhShgated and the
RAGE+/ - was 5. 980. 39, 5.100. 47 for horng ous

anti-meeateric. sideneisthg W@H@n@@uﬁﬁt%‘ﬂ dhiowgh Wilb 2Pdegaiigsf needle. The

. : :

cecumF SR o BRBmPATANS! BB g 195 bR shin PRisiagg gre closed.

The ahieiats ozygiviee dnanihtiaomastynt Ggectionp af etovallowatid- {3Peng/kg), and
M ce were challenged wwth a system c

Standa%ﬁ&'ﬁ'l r@ﬁ\"%@'taé'ﬁndﬂ'ﬂlﬂsq aviof Wﬁ@é??w@%ﬁégc%ta@a‘lu%bl 6ﬂ\ﬁ”a|s were
observé&rfB'Lo o3y ‘éﬁel( e )wm%egﬂ‘\rﬁ @aﬂotrﬁéd admiy S\Fvéfét hSReoof)n interval

control’ serum ype an|
checksahmroug‘hmEth@'dw AlsoerAﬁrtlbnalamnmm,salalmaiswnderwdareiasham surgery

consngl Iq? jgen%?q \‘&ﬁi&u@og{hﬁ@ |qua%{)qe @épqr{pélng%cfoqpﬁwree%ecum, but
W|thout( fefadonandr &ﬁn&ur&@tﬁﬁ%l%ﬂ&ﬁé&hr@%bé@é@ KQE))(;@rf\k/Iﬁeier survival

ti'ssue was unchanged by adm nistration of
plots amelt abalyged w#h ray/nogyparamairic HENQNAE testl ITr@neffm& of the RAGE

anunodgh FBRASHR P SR E S R ol RARE o¥fpfaty moated mce
were edalliblzeoy thepnateoorP raogélbody TN3. 1 9 12, 20 ng/ kg) .
See Figure 50. As expected, the anti-TNF nonocl onal

blotridmygyusi@hGEi nalhtmige i (RAGEBYedmMiaes shpivedi 4 isignifaddant degree of
protectmnd?rﬁ trlégl(j%tgpl)g?fjgc Snf[))gl,cg}%lﬁ q?tqunlnggld bpl)l}r%c?gre()fwhen compared to

parental, wild-type mice, as shown in Figure 43. By eight days post CLP, 80% of the
RAGE-/- mice survived CLP, compared to 35% of the wild-type mice. RAGE-/+ animals
behave similarly to RAGE-/- animals. As seen in the survival time analysis, the RAGE-/-
animals had a significant survival advantage over the wild- type animals following CLP.
These findings demonstrate that RAGE plays an important role in the pathogenesis of

sepsis. RAGE is not essential for viability in mice.

Homozygous RAGE deleted mice have no obvious phenotype. The RAGE-/-,
RAGE+/- and RAGE+/+ are on the 129SvEvBrd background strain.

The pharmacokinetic analysis of intraperitoneally (IP) administered, radiolabeled,
XT-M4 (4 mg/kg) showed a Tq2 of 73 h, and a Tmax Of 6 h. XT-M4 also exhibited

favorable pharmacokinetics in several mouse strains. Intravenous administration of 5
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nodel . 132 400539500v1Exanple 3 1 In vivo pre-clinical

assay of efficacy of chineric Anti-RAGE anti body A
wob@rmeicaki neti cs (PK) Serum concentration of REI/HE00T064568

anti body chimeric XT-M4 followi ng a single IV dose of

5 nmg/kg to mal e BALB/c mce (n=3) were evaluated for

chinmeric XT-M4 Serum concentration of antibody over

i was r wi t h .1 gG ELI SA. The avera
makg 10045 indE BAILE Eitice e Ebide e, Vo do 5 e G aRRpRgt i of 4 -
5 daysindtrh @rlt"k%ém|édrﬁ|n'|§tra$|6ﬁr©f<'5”ﬂ§g?k X8 Kkmald Yb/do mice also
hour s See Figure 5 1. B. Evaluation of protective
showe@sireitar phrermietekineties.doses of Chimeric XT- M4 after CLP
Abilities of chinmeric antibody XT-M4 and the parental
fratwc»@emmameLBcsjyd ies of nualedAlBicviice) a singiades@ALB/rog/kg at 0-
det r m ned f ol dosi
6 houd BSsiPkes! XMy PREvEr S0 ThaMkBrotREIat drala sunivafdrom the

effectstdfr@LPf whighO&dnipared @PAIEY irfedte With Sle(ﬁ%”élﬁglﬁgb% mouse serum
ani mal s. The surV| val gl ot i's shown in Fl_gure

(15%-26"m guevival) ratvasyoseveto seee Figueg/4dgaad 40. h wmdoseé of XT-M4 (7.5

makg B g A redsnEs el ¢ ChENS EisfertEflirg 4 pibtected 0% of

mice at GB?@e&éandsh-dLFO%mﬁa%dJQ@MS%T@u&ﬁvaah Uhe (ol group. Optimal
survival) day seven (p<0. 05). Doses of 3.5 ng/kg
prOteCtH%ﬁbwé@OﬁWW@dd‘F'”tW a/kg oSACTMM4al so pr ovi ded
signi ficant prot ect| on about 70 % conpared to
PatholegiealrSgores fonpkhicenyvith [a afe dediiwedde vehi-RAOGE Anfibody Treated

Anlmalgval uati on of protecti onprow ded by Chineric XT-M

iven 24 hours after CLP Differences in survival vvere

?‘F??lé%/ % %\% H{jﬂq Qgilﬁe}rq/ E%,r ﬁlg\pll arﬁbﬁgar&%{i}%& Sy 8%mination
for histblo@fialeNidenes bfbkghQinsk %saﬂéll Q@‘iﬁé‘tﬁcﬁ%@@c&ﬁr@@ﬁlung and small

coffpared to the seérum contro group) . .
bowel. c ngpefineisi pathplagfy stdreegraded dronné trmrmmiio@fm;ﬁuxe-aw extensive

wh .ad'ni ter at, .a d of 1 Lntraven I
necros§ SisIPE) Bed it HSoPAT DG PELEY (b Rag BB, mucosa
at necrkC)EgWex@fm@étidrﬁwbtsQﬂaﬂ{e@IW getoryal GRitRE Idetuns Tedvtrol yréle while the

P nodel is simlar to that provided by the parental
patholqgigal tindipgs were significantly reduced in the anti-RAGE XT-M4 treated group
(15 mg/kg) and the sham surgery group. See Figure 46. The reduction in the

histopathology is consistent with the increased survival.

The tissue concentrations of aerobic enteric gram-negative and gram-positive
bacteria did not differ between treatment groups. Quantitative microbiology was
performed from organ samples obtained at necropsy from mice that survived following
CLP. Tissue samples were collected from lung, liver, and spleen. Peritoneal fluid was
obtained by lavaging the peritoneal cavity. Quantitative bacterial counts were
standardized per gram of organ weight or colony forming units (CFU)/ml of peritoneal
lavage fluid. Animals given XT-M4 antibody or RAGE-/- did not have significantly
increased organ bacterial loads compared to control animals (p=ns) but both groups
had significantly more colony forming units (CFU)/gm of spleen and liver tissue than
sham-treated control (n=5) animals (p<0.05).
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ant i body when adm ni stered therapeutically 24 hours
post - CLP. 133 400539500v1Sunmarv of results The
wab®enes4of RAGE protects mce fromthe | ethal PEFUSDB064568
of CLP-induced sepsis. A single dose of XT-M4 protects
mce fromthe lethal effects of CLP. No significant
difference in tissue concentration of Listeria
s RAREOA MBS P O ROSENRE e il b g Sr o
I jmynosuppr essj on, . The data show th repl acenent of
The Iiehanene adsynistatien of 58 ragY 98{%’&‘5@1 REPESNGR ARRPSENCe of
tibiof teH a8l \ iRt 1 fetRdl dMsPIoR @I add Fidure 47. Mi
snibiof iABL hogb il 1 SRR, S5 Fidry 7. e
were subjgeteddms €t Ppatod hy IMice irecgivgd aint ihtrekemaus mjectionof 30 mg/kg XT-

v or SREEH L0k 7 ol oot o0uR Rh G Hosfea = ose o
trovafl%cWé_mgh@dW)pétQWéig: i Sddion |t%/\%ﬂ%xgtf:inRQQtnﬁr’éj/ngrﬁ'trérﬂuscular)
t he P nodél when adm nistered therapeutically 24

given aidinres @lodt aai @8 halar vamebmy&in A8 megilg pa) were agevnisienedat times

rgj n,ar e ' rated hy f . ej .
of 0, {51 Fhes5 BureF il iFRAPY: Blto el FatbfBRes, Ashechdsutea in a
decreag@sins peevivalcal $ye aRigura1ddd/i tivaldaditivedietfated were bebserved when
i ncorporated by reference. In case of conflict, the
vancorpy @R &h troxpipXacit Were afRunisi§redy any definitions herein,
will control. Wile specific enbodi nents of the
Anti-RAGE| Asntibadiss-ane Biotective ib@eMutdne &S btodet with #hlDe
- (fication is illustrative and not restrictive.
m%ﬁﬁgé—r{/ari ations of the invention wll becone apparent
go {?Iholﬁle.skill.edinth.efa[t upon r vjeB/of tdhis : :
BN ViRl AR RIYSIE QIR INGePRNAT IREOR ANd BHBHEIG N animals
with délé‘)?e_d @t EONwWRA HIIRAG E @h &H NiehSies Qérdn?fc%h%Pﬁ'ebﬁnér'i‘tegiven at

- claims, along wth their full scope of equivalents,
variousafirietinierggie eiter CaPi (brigurel49) gAvleldyestiotravanoug admistiagion of the

XT-M4 S anep RN nigeri ol OF 1B ThORREL 6. 0% oF 2B HoHs pastCLP also
resulteRAREsighificadn saRkivaIogy tiseleehal {No1st BongbRuUf=14). The delayed

monoclonal antibody treatment provided significant protection against lethality up to 24

hours after CLP (p<0.01). Delayed administration up to 36 hours after CLP showed a
favorable survival trend (9/15 animals surviving), but the differences were no longer
significant compared the serum-treated control group (p=0.12). The tissue concentration
of aerobic enteric gram negative and gram-positive bacteria did not differ between

treatment groups (p=ns).
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consi sting of XT-Hl, XT-H2, XT-H3, XT-H5, XT-H7, and

XT-M4; (b) binds to an epitope of RAGE that is bound
whooanosut i body sel ected fromthe group consi SRCHYSWH7/064568

XT-HL, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; (c)

conpri ses one or nore conplenmentarity determ ning

regions (CDRs) of a light chain or heavy chain of an

ant i body selected from Ehem%éoga conS| sting of XT-H1,

XT-H2, XT-H3, XT-H5, XT-Kf or(d)lsa

RAGE- bi n fragnent of an anti body acc to (a),

(b) or (%Aaﬁ MO&Htatm pBSEWQ}fE’@%rh?tP §¥§ KCsing a

'ight chain variable region conprising at |east two of

the CDRs of a HisfatiacmanooyiegemeeInfegtion of an

anti body selected fromthe group consisting of XT-HI,

Mhikigon KT def@tioX Bf IAGKTIags netrdisipiihe Bost meehamismberdgiearance

of micrggjef RS L LRI, om0 P igrpn s SARAGY lsop ¥l model
for stu%oﬁflhéy{ia@@@hgﬁgﬁrﬁe@dmfm@ﬁ% tra'_é‘@pcﬁfsgﬁlg r%vés N;4T$fel IDI500Ifor wild-type

mice veaf i(l9gdy Obf3.8140.2 @FtbowbﬂésmﬁgLasmégwe@ergzygw |F~’sﬁs¢6+/- was

59803800, IPERIY' P Bimo oLy RGBS TR e pLR dhon two

orders gofommag}ﬂmsjlesm rig:)gaf i HlystemhicHAsteNdsid3 wa>éTsltﬁ|st|2§51+y-|7$|gn|flcant
he anti body of claim4, conprisin

(p<0. OHeERFbetﬁalihﬁ Bm%&%erpéﬁg%tﬁs%PP&%QP%E"@%%@ vild-type
mice. #\/l %Mﬁg%grﬂl(l)urggécogﬁ)étﬁseg I§ ét@ﬁy@%ﬁﬂa@ﬁé@ﬁ&? Lﬁéfﬁ%ocﬂogenes
(104 cdibnySormtihgHinits (OF X)) dHe hb'élE AP MR EBon dihgntibody or control

ant 1 body of claiml1, rising a |light _chain variable
serum. e\@ﬁlleﬂy@%@vmngnglveﬁr@@tE%é@E @?T W14 iaget RO eanmaiw@pear to
r I m
clear chﬂﬂgl‘&g eﬂB,F %%A/%fgé/ 5@8 ﬁgﬁé %1 rﬁ,_élg Qﬁ]ﬁpé@iﬁqﬁw the control group,
the quéﬁmam/e mndl a%m@;w) ohai movacyegeees eghepat«roapd wiemc tissue was
of a heav ri n of
unchangge BeRgEU Rt RE T LRI SRRSO RS GEN g 61 HETRABE null and
RAGE ¥&tizygoUsEhimald Bin ehitfet, @08isVeMincreased with the administration
of anti-TNF-a antibody (monoclonal antibody TN3.1912, 20 mg/kg). See Figure 50. As
expected, the anti-TNF monoclonal antibody significantly increased susceptibility of
mice to listeriosis. Deletion or inhibition of RAGE did not exacerbate infection in this
model.
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7 . The antibody of claim1, conprising |ight and
heavy chain variabl e regi ons which conprise three CDRs
W@Roox1097¢tht chai n vari abl e regi on and three CDORSI/U$2087/064568
heavy chain variable region, respectively, of an
anti body selected fromthe group consisting of XT-HI,
XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4. 8 . The
anti body of claiml1, whegrein f}, anti body binds to
human RAGE with a di ssobkafmPle ‘jonst ant (Kd) in the
raneof from at |east about x,10~7, M tQ about 1 x
Vigp Pre slinicnlssay s sl oaey Of shHmericuas B AGEantibody

antl body binds to the V donmain of human RAGE. 10 . The

A.  Bheirmneenkiegtics|(Bkh 1, wherein the antibody binds
specifically to RAGEexpreSS| ng cells in vitro. 11. The
aaturbappncentraticn of nhimm';c enfibedye caimeériso Ay -Mi rfalowing a single IV

dose of R/ B rie SA IS TR s Wrs xRLPIRUP e ATV Serum
concerft¥A8bn agfdantiftdyl dvert ieebivadimeagired VCENDIGBIIMISA. The average
partner (RAGE-BP) to the RAGE. 136 400539500v113 . An

serum a@xposotey af hite bhimkrics xdcM4i vedsl ¥23,83RA@/mahd and) the half-life is
ses a k (1‘15% hcha| n var abl e egi on selected from

approx{"ﬂ%e[:y YlpWesHK<| ﬂarsaf Q W ﬁSEQ ID NO 19),

A H2 VL BRI di Les/cgi%lmerlg&Tﬁaafter CLP

nd XT VL (SEQ ID NO 1 éﬁ mpri ses lig
éﬁ&'ﬂﬂs vafr Shimesicr aglikadyh XTrM¢g aﬂdd n@arﬁé‘ Eﬂ g 'EFM:Ae antlbody to

o it AR P ) i onr
at 3. 5?@@{\%}? 'Pl\l?@ niPkg Sk | 3D M@/@Béntﬁa@an?IWt e tme BSEQurgery, in
n r nt .
compatisRn (il 88 G| PONTAF. O Bprvival. Pt SaAbewBd) TidEe 52 A
single PtRYEnSREEbEE 3RI5 hghQy BAFERGE post-CLP) of chimeric XT-M4 protected

about 90% of mice at day seven post-CLP, when compared to mice injected with 1.0%

. l’u

t engHech

autologous mouse serum (20% survival), at day seven (p<0. 05). Doses of 3.5 mg/kg
and 30 mg/kg of chimeric XT-M4 also provided significant protection (about 70 %
compared to control, p<0.05) of the mice at day seven post-CLP.

C. Evaluation of protection provided by Chimeric XT-M4 given 24 hours after CLP

Differences in survival were analyzed by Kaplan-Meier survival plot following
cecal ligation and puncture in animals with delayed treatment (p<0.01 for both antibody-
treated groups compared to the serum control group). The comparability of chimeric to
the rat anti-RAGE XT-M4 when administered at a dose of 15 mg/kg intravenously 24
hours after CLP model is depicted in Figure 53. The level of protection provided by
chimeric XT-M4 in the CLP model is similar to that provided by the parental rat XT-M4
antibody when administered therapeutically 24 hours post-CLP.

133
400539500v1



(a) conprises a heavy chain variable region sel ected
fromthe group consisting of: I XT-HL VH (SEQ | D NO
wade7/10974H2_VH (SEQ ID NO 2 1) , XT-H3_VH ( SERZT/DSNEI/064568

24), XT-H5_VH (SEQ ID NO 20), XT-H7_VH (SEQ I D NO
26), and XT-M4_VH (SEQ ID NO 16), or (b) conprises a
heavy chain variable regi on having an am no acid
sequence that is at |least 90%identical to an am no
aci d sequence selected from SEQ ID NO 18, SEQ I D NO

EQ ID NO 24, SEQID NO 20, SEQ ID NO 26, and

S
MQ—MILM 16; or (c) |s a RAGE—bl ndi ng fragment of an

anti body accordin lg . 15 . The anti body of
EEhau ahsencenni ENG )pmqtﬁéﬂw@offpm & lethae glfecisnaf rCLF’ induced

sepS|s Iﬁlhbﬁ Pég%oﬁaiwfft@%té%%gﬁ%g% ?%Hﬁb%ﬁ‘fl?&% 8f ‘CLP. No

S|gn|f|cé(FEHa|ﬁe¥éﬂ1c(eSEQ|éleel\@>nc%4ﬁr,atlm ofisLiSerib SEQh by td§en D18 hours post-
XT-H7 _VH (SEQ | D _NQO and XT-M4 VH (SEQ I D NO
systemig |-/stgjia (ogw)aller@gq WérR%@ﬁdrl%re%ntép%jé/aV?a alMVC&; a§4agasts no gross

mmuné%é’rgsé\aﬁ' Zﬁea@at%”éﬁkﬂm qRkLd ré@gé@rﬂéﬁt bPake 'c%n@fan't %gbns of rat

entic to an am no ac sequence sel ected f
antiboosEzzgnm N@ith hamefBE@mS?Dameglor]s dBEQDI BYfeld: thedoinGiBg adivity of the

antibodyada AT e ERlReRiT B GhP nRe D slised EupiiagTcaly fufh chimeric
XT-M408§héWbed thar 9‘&)@/95&95%0%%ﬁals Wefe itbtdeesly Afacdaddot 7.5 mg/kg.

I Si ng ht and heavy chain variabl e regi ons

Chlmemragr(ﬁ' nlgl4@ﬁdnt51%@ar@n@queMﬁeantdjoctynyommlrrdadIerveta,gf protection in
bod
the CLEIRel e 5@5{“@%&3@@%@3@% Y #3 *@’;%9%192%'- HS% ’
H3, -H5, XT-H7 XT-M4. 17 . T [ ,
Bl PHpCatiRs AN oPalen e raenirsm NRECTE Biso NSSRGY SppRorated by
referen% iR t5&iF BRIttty aBLT OAN indfvidLHTBULREStGHOF PRVt wasldpBRitically and

anti body, a S|ngle chai n antibody, a tetranehc
individuailyi ibdipptechta berincaiporatedyi mfesence. ninl casspet contdict, the present

apoiicalh; BRI EaPy SERIGRERRIsIT A eBB; agrent . an Fab -

While specific embodiments of the subject invention have been discussed, the
above specification is illustrative and not restrictive. Many variations of the invention will
become apparent to those skilled in the art upon review of this specification and the
claims below. The full scope of the invention should be determined by reference to the
claims, along with their full scope of equivalents, and the specification, along with such

variations.
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fragnent, an F(ab')2 fragnment, an Fv fragnment, an ScFv
fragnment, an Fd fragnent, a single domain antibody,
W@ow7a09d4b fragnment. 18 . The anti body of cl ai PEIPS2007/064568
conprising at |east one nmutation of an amino acid in a
i ght or heavy chain variable region that renoves a
gl ycosyl ation site. 19 . A chineric antibody, or a
E- bi ndi ng fragnment thereof, conprising a |ight
'n variable region amno acid sequence that is at
| east 90% i dentical to the XTM4 |ight chain variable
region amno acid sequence (SEQ ID NO 17), and a
eavy guence t hat
T AR Do g e S AT RSP REaLy chai n
a) i abdmpetss on tamding taRAGEeq ik rereal i@yl Selbicted1®om the group

Pumant RS T brieFBo XA B s X4 0y T

(RACE- BinaditB%r! EpROEN bf RIRGEhat ROBBUAS bPBnPahtittidly selected from
chain variable region having the amno acid segl_ uénce

of t hthexgronp dongisting (94X - Hér Kdpta, XedidXT{-8eQX TBHKIcaNd XT-M4;

D). Sl SUF O BB A R ) of

Sequer@r& cHER P Iﬁ&vyl@halra dTUﬁﬁnahﬁW |sle¢&ttte@hﬁiom the group
constant regi on and |g| eavy chai n constant

r egi oﬁ0n9:L§¢8194@f0)5§¢‘5b@</T1t121XTA ﬁuﬁﬁd‘*éeﬁ aht.iaely T-N: of
- f
O B R A g 6En RBbOLIRSTRA €75 o
| east 90%|dent| caI “to an am no acid sequence of a
varlable regi on sel ect ed

urmn
he g aeﬁﬁ%ését? aim. WTCPPPRHNgA (! EE@?‘?'B variable region
32) Vi oV,
compn%l@g 2 lea%(fr 1\3\7§4§Y ﬂﬁfT@@%@E@Vh&lﬂ\?waEﬁQan ’F% BMLoiVén 0:antlbody
selecte)slerMh ﬂn‘eLg_mpmc(rﬁsDrigmN&Tam ) XT-Ba- KA- HWLX‘VEHS» XBHdY, and XT-
ID NO 40), XT-Mé_hVL V2.6 (SEQ ID NO 4 1) ,
M. XT-M4_hVL V2.7 (SEQ ID NO 42), XT-Mt hVL V2.8 (SEQ ID
NO. 43), XT-Mé_hVL V2.9 (SEQ ID NO 44),

WE C

3. The antibody of claim 2, comprising a light chain variable region
comprising three CDRs of a light chain variable region of an antibody selected from the
group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4.

4. The antibody of claim 1, comprising a heavy chain variable region
comprising at least two of the CDRs of a heavy chain variable region of an antibody
selected from the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-
M4.

5. The antibody of claim 4, comprising a heavy chain variable region
comprising three CDRs of a light chain variable region of an antibody selected from the
group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4.

135
400539500v1



XT-MA_hVL_V2.10 (SEQ ID NO 45), XT-M4_hVL_V2.1 1 (SEQ

ID NO 46), XT-Mi_hVL V2.12 (SEQ ID NO. 47),
WOTORMOdTVL. V2. 13 (SEQ 1D NO. 48), and XT- MA_hVRCNVRSZ47/064568

(SEQ ID NO 49). 22. A humani zed anti body, or a

RACE- bi ndi ng fragnent thereof, conprising humani zed

heavy chain variable region that is at |east 90%

'denti]_ al hB n_ani no ,aci d seguence of a hunmani zed

heavy ﬁﬁz?in 9@3{ Pgﬁllagnreﬁf)mr'§@\gect ed fromthe group
%%Heﬂg \%?lﬁb?éﬁé?@ﬁ‘\ﬂdrhﬁrlé?nd hfed O3S A48 ’Ilght chain variable
T- hVvH V2.7 29), XT-H2 hVH V4 D

EQ |
region Nban:m)tlboﬁysme from the SROP Nesting af) XT-H1, XT H2, XT-H3, XT-

H5. xﬁ%ﬂ%&‘ﬁ _M%aﬁtgd(SEQ ID NO 36), XT-Mé_hVH V1 .1 (SEQ

XT-Mt_hVH V2.0 (SEQ ID NO 38). 23.

ahﬁadvymurzednam”’egm esmprisipgented CORROHT the%lvﬁlcmaih variable
further conprising humani zed  heavy chain vari ab
region pégncﬁﬂt'tbﬁgv setecied rfr@Hsfhegg%tipd@?ﬁSI%mg @foxsrﬂmwwws XT-

u af42 humani zed heavy chain variable region
HS, XTslq e%rﬁkgg fromthe group consisting of: XT-H2 _hVH V2.0
(SEQIDNO 28) XTH2hVHV27(SEQIDNO 29),

ﬁ(T) 3TE§/ Han\{4 Cofm%'@g@ 'I'Q%%ﬁ@d VA(/ylch(aln Falichle regions
which 8gm W’eé/hD s(osls%Qldh@cNgn @gr)ablé“?égéﬁ MV&;&%)F@S of a heavy

139 "400539500v124 umani zed
chain \@mrabt@orceglomaresmcwelys péanfantiviody setedfdiFonotheagroup consisting of

her ich antibody is a

XT-H1 mz@‘gf‘*&%ﬁmﬁg&? z oggtl' Mwﬂumﬂm zed anti body
t hat binds specifically to RAGE, or a RAGE-bi ndi ng
fragnent thereof, which antibody is a humani zed XT-

&nt i bbby antlbodyet ah?tlmbbd/thf‘mit thei anfiboslyeeinds (tfahumanoRAGE with

a disso\%?ﬁ@1 é\kﬁ}s:?%rg a‘ylk%l)l ﬁz%té}gq]é;\%fﬁ m ?ﬁAggt ?8@%4@ ﬁdmem to about 1 x

10" Mf ol | owi ng characteristics;

9. The antibody of claim 1, wherein the antibody binds to the V domain of
human RAGE.

10.  The antibody of claim 1, wherein the antibody binds specifically to RAGE-

expressing cells in vitro.

11.  The antibody of claim 1, wherein the antibody binds specifically to RAGE-

expressing cells in vivo.

12.  The antibody of claim 1, wherein the antibody binds to RAGE and inhibits
the binding of a RAGE binding partner (RAGE-BP) to the RAGE.
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a . amno acid sequence Y-X-M (Y32; X33; M4 ) in VH
CDR1 , where X is preferentially Wor N, b. amno acid

wWGeWaeeoe7 | - N-X-S (151 ; N52; X53 and S54) in RET/CERBT/064568

where X is Por N, ¢ . amno acid at position 58 in
CDR2 of VHis Threonine; d . amno acid at position 60
in CDR2 of VHis Tyrosine e. am no acid at position

3 Th
195 osPr@n Dol e Hinde RS BRIV RAGE DS £ vely
eé)ardasﬁvprrs%@ sugh( éhﬁan\Varla\b‘Jié ré‘éloﬁctﬁélédt@ﬂ flfitRe %?BQp Qonsisting

hydrophrlic residue (T Ser at pos

26 |¢f>€':brkh1 L BEQ 1D l‘é@alm)réirfdi%eVlSéS “AI NOat22)h &T-H3_VL

oot (T (RNE, 288 G °Hp  boI9E QB2 B SE. (s 1D Mo
ar onz)i gnﬁesrr we\/(LFiiSE@nDWD 07),6Fp) at position 37 in

CDR1 of VL; rophilic residue (Ser or Thr) at
(s COMBFISEY & ||*9'¢l§¥?@'rbf/a'\|&b|e ﬁﬁg'Pn)@alV'%éUe&m@oa@C'@ ipequence that

end | ue% %Q%#%?t%rt@ o 59288 %ﬂeg%@'lébted from SEQ ID

reS| erern amno acl d position
showdO: N9t BEQ IQMNO 222, SEGVID blikaiab, QECMDaM@dZB, SEQ ID NO: 27,

?Sg@§&gf U)Ejg;? IARIPPsgiza?QS EESI :achl\gc}descon'prl si ng
iSRRG DERANERAGRAFOr i anfodPhbaodiiiie BTk} B0

140 400539500v1XT- HL VL (SEQ ID NO 19), XT-H2 VL (SEQ
[} mnmlbowim bindy seeviiicalixge RASGE axm, H5 VL (SEQ | D

N cgprisey 2 Hedly (30 vepeRs e@%” kel ol EEYbp consisting

NOof2|XtD H1 _XH SERHID $EQ h@ol\)cr H2)VH ﬁ@EﬂﬁmFNOSE@%I RT-H3_VH

&26(8 H7 VH_( SE (PD
ID( hféj\l02%¢) )(nT H8o Ht(&EQudEll\@cZ%M -HifaVH (SEQ NO: 26),
Speaﬂdfk?ﬁ\hﬁf\/mgﬁ'cmﬁﬁ?).t%),aornUd ei ¢ acid having

(b) comprises a heavy chain variable region having an amino acid sequence that is at
least 90% identical to an amino acid sequence selected from SEQ ID NO: 18, SEQ
ID NO: 21, SEQ ID NO: 24, SEQ ID NO: 20, SEQ ID NO: 26, and SEQ ID NO: 16; or
(c) is a RAGE-binding fragment of an antibody according to (a) or (b).

15.  The antibody of claim 13, which

(a) further comprises a heavy chain variable region selected from the group
consisting of: XT-H1_VH (SEQ ID NO: 18), XT-H2_VH (SEQ ID NO: 21), XT-
H3_VH (SEQ ID NO: 24), XT-H5_VH (SEQ ID NO: 20), XT-H7_VH (SEQ ID
NO: 26), and XT-M4_VH (SEQ ID NO: 16), or

(b) further comprises a heavy chain variable region having an amino acid
sequence that is at least 90% identical to an amino acid sequence selected
from SEQ ID NO: 18, SEQ ID NO: 21, SEQ ID NO: 24, SEQ ID NO: 20, SEQ
ID NO: 26, and SEQ ID NO: 16; or

(c) is a RAGE-binding fragment of an antibody according to (a) or (b).
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a nucl eoti de sequence that is the conplenent of a
nucl eoti de sequence encodi ng an anti-RAGE anti body

W 207/a7¢7 r egi on sel ected fromthe group consiBCT/H§R001/064568
XT-HL_VL (SEQ ID NO 19), XT-H2_ VL (SEQ ID NO 22),
XT-H3_VL (SEQ ID NO 25), XT-H5_VL (SEQ ID NO 23),
XTH7VL(SEQIDNO 27) XT-MA_VL (SEQ I D NO 17)

:F\@H@E%Y Bf )CO%ISMt%%qqyy all‘i(ﬁ dable regions
haV'ngxﬁnfﬁaVb'cﬁS'%@qb@n&& 816)thea'ﬂ§htXTar|\d4_l\é’év(y5%@a|lrp W able regions,

under stringent hybridization condi'tions.

16) ,
respeciedly ablean rantibely seteaiee dioph ithe gHoLP GQDSISHNg O )é'%hi]eﬁ%TeHZ XT-

€ T GE anti body vari abl e region
H3, X@@?’ec?%’%ﬁ&ﬁ*ﬁ%@roup consisting of: XT-H2_hVL_V2.0
(SEQIDN032) XT-H2_hVL_V3.0 (SEQ ID NO 33),

XT-H2_hVL V4.0 (SEQ.ID NO  34), XT-H2 hVL V4.1 (SEQ ID.
NG 3§§1e ayaﬁbgﬂy W@Iayj_n 4, \(vlg,E.‘Q |§|§e|kggtg@'ﬁ)om The group consisting of a

chlmer%wy—aw%%@eh%&g &%ﬂﬁé&rﬁ%@ﬁ% a\éﬁwg@e CRER érglbody,

tetramefic Nﬁtlﬂ)’(\ﬂy_,_\é'itéira(\/\s;fibt|dhtlhmy43)muﬁ4§pwlflh‘élntlkfﬁd)9 4 Sephdid-specific
antibodyr. aadiiieinAslerd Eed ROUSIS) OIRpIve BhvEaR TagmegEn Fab
fragmehP é\pr('é“J 5@4@?&*‘5\4{\/ Néé?né%@n' §c#‘pfr ?Ptaﬁﬁ Fd gagment a

single d@naln arg®ody xant2a tAMHregmEn{.SEQ | D NO 29)
XT-H2_hVH VA4 (SEQ ID NO 30), XT-H2 hVH V4.1 (SEQ ID
NO 3 1) , XT-M4_hvVvH VL .0 (SEQ ID NO 36),

X3 - MAThY Mo of SBh |1chmé)rl§?bg atdBfstohdhubdidn\&F. h amino acid
D NO 38). 141 400539500v130. An i sol at ed

I
in a Ilgm(?@ao/yeoﬁam variable pe@iph itaall regnavesra dyeesylationesittuci ei ¢
acid having a nucl eoti de sequence that is the
conpl emrent of a nucl eoti de sequence encodi ng an

agti - RACHmRniic QﬂtbOOVabiraiJ|%Glegjlr¢d1nga‘fe&ﬁﬁ@rﬁt fhepeaft kBmprising a
roup consisting of: XT-H2 hVL_ V2.0 (SEQ
light CW Merignie regiop qreing agisd ReaUege ”)@TJSHEt legst QQ%O'd@BZE@'ItQ the XT-

e gt Fodt b AR RENR: QI Voo psaad @ heawy
chain vdbah@ refipn amino acid sequence that is at least 90% identical to the XT-M4
heavy chain variable region amino acid sequence (SEQ ID NO: 16), and further

comprising constant regions derived from human constant regions.

20. A chimeric antibody, or a RAGE-binding fragment thereof, comprising

a light chain variable region having the amino acid sequence of the XT-M4 light
chain variable region (SEQ ID NO: 17),

a heavy chain variable region having the amino acid sequence of the XT-M4
heavy chain variable region sequence (SEQ ID NO: 16),

a human kappa light chain constant region and a human IgG1 heavy chain

constant region.
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XT-M4_hVL V2.6 (SEQ ID NO. 4 1) , XT-Mi_hVL V2.7 (SEQ
ID NO. 42), XT-Mt_hVL V2.8 (SEQ ID NO. 43),
WO(MMQQTN/L_VZ. 9 (SEQ | D NO 44), XT- W_hVL_VZ.H@T/UmQ/OM%S
ID NO. 45), XT-Mé hVL_ V2.1 1 (SEQ ID NO 46),
XT-M4t_hVL V2.12 (SEQ 1D NO 47), XT-Mt_hVL_V2.13 (SEQ
ID NO_ 48), and XT-M_hVL V2.14 (SEQ ID NG 49),
-H2.hVH V2..0 (SEQ.| D NO 28) - H? hVH_ 2.7 EOQO I D
£& Moa) Niiged VaRpechincer 18 RACEHNING - {BofaT, Mereor, that

comprié&EQ@t! 1BadOond H&maﬁ?ﬁ@d“’ﬁ%%hé(ﬂr va&tidbREQeBnNPiat38) at least 90%
T TUXT-MA_hVH V1 .1 (SEQ TD NO 37), and XT-M4_hVH V2.0
identicgldg@n @O agid)sequadee of arhungamizedight ehaiatagable region selected
andj 1.1 . An isolated nucleic acid conprising
from th%g}ggﬁﬁgﬂﬁggrﬁg éfe sequence encodi ng RAGE of baboon,
XOFH2YN\IE V2DBEHY IN®@:3aN XriH20 hati ¥3sE(\EQdD NO: 33),

sel ected fromthe group consisting of SEQID NO 7,
K2 o V60 (GEO NG 381 X o e VBT NBECL B NG}38)
, i dt Lt A ) .
R fVEVS 4 QB R0 0" Xy R SUBB R IBNG: 40),
X3 -8 % VHevR 6o @EQ iD NOU4! je OT-bld_R¥GueaTe(SEQIDING: 42),

BT R PV B Yot KoMy RELETRE E ST gt
%éb?al\@lohvengz %QS'E?J ?@Né:%s)w&gtmhhﬁvﬂ ugb ¥ 1;@% 7 NDS46),

% —32.7A method of treating a Subject h
RAc4r VRt ¥2.12i (S&43 &) NOH BoXde4cbipr VEilySEQ ID NO: 48), and

B FVE R REd ANy Thar - (2) conpet es for
binding to RAGE with an anti body selected fromthe

group consisting of XT-Hl, XT-H2, XT-H3, XT-H5, XT-H7,
Ad XA-hwmanized A8H995000 B BAGHE -hinding fragmestitbpeecdf comprising

t - b i, I . .
e A R R ATy
sequered oXTa Mluménjzedo hpa v echaimevariabi®r egismyetsntad afrbmy the group

. determning regions (CDRs) of a
consisting of:
XT-H2_hVH_ V2.0 (SEQ ID NO: 28), XT-H2_hVH_V2.7 (SEQ ID NO: 29),
XT-H2_hVH_V4 (SEQ ID NO: 30), XT-H2_hVH_V4.1 (SEQ ID NO: 31),
XT-M4_hVH_V1.0 (SEQ ID NO: 36), XT-M4_hVH_V1.1 (SEQ ID NO: 37), and

XT-M4_hVH_V2.0 (SEQ ID NO: 38).

23. The humanized antibody or fragment thereof of claim 21, further
comprising a humanized heavy chain variable region that is at least 90% identical to an
amino acid sequence of a humanized heavy chain variable region selected from the
group consisting of:

XT-H2_hVH_V2.0 (SEQ ID NO: 28), XT-H2_hVH_V2.7 (SEQ ID NO: 29),

XT-H2_hVH_V4 (SEQ ID NO: 30), XT-H2_hVH_V4.1 (SEQ ID NO: 31),

XT-M4_hVH_V1.0 (SEQ ID NO: 36), XT-M4_hVH_V1.1 (SEQ ID NO: 37), and

XT-M4_hVH_V2.0 (SEQ ID NO: 38).
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i ght chain or heavy chain of an antibody sel ected
fromthe group consisting of XT-Hl, XT-H2, XT-HS,

WOQUH3I097XKT- H7, and XT-M4; or (d) is a RAGE-bi nBETS2007/064568

fragnent of an anti body according to (a), (b) or (c).
33. The nethod of claim 32, wherein the RAGE-rel ated
di sease or disorder is selected fromthe group

SR, B o SERL PR BSOSl ) BAE i A v

fragmefit #RAEST, WHtHOAMhRFUSE @ hUuThbRIFER DO 404 SRRSS

cardi ovascul ar di séases, erectile dysfunction,
di abet es, conplications of diabetes, vasculitis,

P At dred pHlbOAPRe bR SRR R RAGE o BagE-binding

fragmeanthdpesty winichHRASEBYdyds aichdrhagioed X T-Hersribod.

conmbi nation with one or nore agents useful in the
treatnment of the RAGE-rel ated di sease or disorder that

25, AR, g DR TOBTRLIP T BASL SR By S of

group consi s

RAGE arddy- pafthanmahizhy aatisodys hagnCDiRe dhantrg, ab-leastcBeof the following
nti.pl atel et agents, ACE inhibitors, |ipid-Iowehng
charac%gﬁgg;’

anti -angi ogeni ¢ agents, and chenot herapeuti cs.

6. Axmidediddequbrat vog-M gvfs‘h?xsﬁ; 8RY)ii \ﬂ@@iﬂ ',,wmﬂ%re X is

uman subj ect conprising admnistering’to the subjec
a t hepegienentialdy VWoelNf ecti ve anobunt of a chineric or

Pagr oRG et btf L FOFE BOTRre Latelan: PRI Breo RalT ERR2

compe{hperd Rris P eyding to RAGE with an anti body sel ected
fromthe group consisting of XT-Hl, XT-H2, XT-H3,
XT- HsamiR arid ad peskipnnag in(GPRRi ofdédH i Tareasiia;ope of

G oupe el gasBh A CRRAVAT PEoSe 2™ S
and Xamo adid3it$0-AIGHSIBih(CPREWTVH $LThioing; nore

conpl enent ari tyl_ det erm ni ng ,real ons f(CDRS) of a |ight
Ehai nOBe OREG ToRasine sesiduesin ¢ BERol¥lect ed from the

o XERATOg enele e granily el & poSioae Mo b v
ant i bbygropbitiordsidge {(dhi( an) Ser pat positjar) 26 in CDR1 of VL;
i. small residue Ser or Ala at the position 25 in CDR1 of VL,
- negatively charged residue (Asp or Glu) at position 33 in CDR1 of VL,
k. aromatic residue (Phe or Tyr or Trp) at position 37 in CDR1 of VL;
l. hydrophilic residue (Ser or Thr) at position 57 in CDR2 of VL,
m. P-X-T sequence at the end of CDRS3 of VL where X could be hydrophobic
residue Leu or Trp;

wherein amino acid position is as shown in the light and heavy chain amino acid

sequences in SEQ ID NO:22 and SEQ ID NO:16, respectively.

27. An isolated nucleic acid comprising a nucleotide sequence encoding an

anti-RAGE antibody variable region selected from the group consisting of:
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37. A nethod of treating sepsis or septic shock in a

human subj ect conprising adm nistering to the subject
wa2aongeEpeuti cal |y effective anount of a chi mePETUS2007/064568

anti - RAGE anti body, or a RAGE-binding fragnment thereof

that conprises: a light chain variable region having

the am no acid sequence of the XT-M4 |ight chain

$3 LY (BER) BT vl e, o BB KR . &s, s, (sE 0

NO: ZSTTXW-@W&SEQ&DHN@&‘QB (R H7R YOS ERIDaloe21 SKI - M'zl NQ(SEQ ID
a human kappa |ight chain constant re ion and

NO: 17Hur?éTrH1g_MH (ﬁ@@ylEbNQ rﬂ8do}€§srth!x2uV|r|d§|E@1|D F Al )mé@ThUé VH (SEQ

ID NO: 0%% S ﬁg“\gHo(Vn;E‘cﬁﬂ)M) %6)t, gdf’ﬁzsgkg @H‘Q‘WOS%B $ XT-M4_VH

(SEQ |Dh‘eoapeyt| cally effective anount of a chineric or
humani zed anti-RAGE antibody that conprises constant
regions derived from human constant regions, and: (a)

t

981134 feckh L Bk BRIy A B R naving

a nuclé(iﬁdlé%e@ﬁbridé thahds e bﬁmp(ebhertgl agfda rtulazlemldgp?etcpmcgencodmg an
: hat oun an anti bo el ected from the

ant-RATS G DAL VaTRAG B0k ARSI ORI SO CORPIKBS KT H7,

Ty I t

A B o R L (P N 2 TS YL (SEQ ID

NO: 250 8T DV la (St DNy 2§¢|>€64l—5’d \M.r((SE&I Hie NoRp), XT-M4_VL (SEQ ID

No: L SRYPHL U el L s g 21T P8 v sea
ID NO:a4)i Rady5 agHqsti@ D tNO{ 20), XThH70VH( GEQIB-NS: 18} hed xT-M4_VH

treating Tisteriosis in a human subject conprising
(SEQ I@oNDnﬂﬁi endes str@genéhxmlé@ttoracqnfbwﬁeut ically

ef fective anount of a chineric anti-RAGE anti body, or

a RACE- bi ndi ng fragnment thereof, conprising 144

QQOSBAEG@albaed Ingbhlccbaidncdmprlahb% negieotidbasdquentdeencoding an
nino acid sequence of the XT-M4 |ight chain variable
anti- RA%@,Wb@@g@aqlqplﬁ@g@ﬁ)selected from the group consisting of:

XT-H2_hVL_V2.0 (SEQ ID NO:32), XT-H2_hVL_V3.0 (SEQ ID NO: 33),
XT-H2_hVL_V4.0 (SEQ ID NO: 34), XT-H2_hVL_V4.1 (SEQ ID NO: 35),
XT-M4_hVL_V2.4 (SEQ ID NO:39 ), XT-M4_hVL_V2.5 (SEQ ID NO: 40),
XT-M4_hVL_V2.6 (SEQ ID NO: 41), XT-M4_hVL_V2.7 (SEQ ID NO: 42),
XT-M4_hVL_V2.8 (SEQ ID NO: 43), XT-M4_hVL_V2.9 (SEQ ID NO: 44),
XT-M4_hVL_V2.10 (SEQ ID NO: 45), XT-M4_hVL_V2.11 (SEQ ID NO: 46),
XT-M4_hVL_V2.12 (SEQ ID NO: 47), XT-M4_hVL_V2.13 (SEQ ID NO: 48), and
XT-M4_hVL_V2.14 (SEQ ID NO: 49), XT-H2_hVH_V2.0 (SEQ ID NO: 28),
XT-H2_hVH_V2.7 (SEQ ID NO: 29), XT-H2_hVH_V4 (SEQ ID NO: 30),
XT-H2_hVH_V4.1 (SEQ ID NO: 31), XT-M4_hVH_V1.0 (SEQ ID NO: 36),
XT-M4_hVH_V1.1 (SEQ ID NO: 37), and XT-M4_hVH_V2.0 (SEQ ID NO: 38).
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a heavy chain variable region having the am no acid

sequence of the XT-M4 heavy chain variable region
wGe2yaeece? (SEQ | D NO 16), a human kappa | i ghtPChEB2007/064568

constant region and a human |1 g3 heavy chai n constant

region. 40. A nethod of inhibiting the binding of a

RAGE bi ndi ng partner (RAGE-BP) the RAGE in a mammal i an

S OB hFASE 0% bR RSN Sl RsIBLE b i navng
a nuclédirfe nceehaf W HABOMPRINEMSOUEHUCRLIEOSBJUEMRE encoding an
constant regions, and: Qﬁsﬁ) conpetes for binding to

anti-RAGERNIPody zariabieirpoion seiecied &Nt engrowe aansisting of:

SRV D FEGT M agf o L viea T et T hghas)

lscr 42 VL |\b4aoxssa HIII\ED} 34)omrtm2 avioue. ¢qBEICS 1D ND:E5),

XEnWJ_B\éb \vﬂ%é @Eth[Pé\lQ&Qp)l &TeMﬂahV{—;LVae’i @E@rﬂigr{&o 40),
h

KTy PR R NS LS AT Dachvicosy SRt Iofiofs)

XT-rmbh\xrr V2.8 (SEQHD NJ:- 48), xa”nmn4xrﬁvwnv2c9(gam IDN@: 44),
RaWi hpE, V8 10 BER D afo; B ool a8 X idsia 18 NS ),

t J |
Ao b RN 1), 1 LSy SETIERo: 46 an
Xipeditt hvkl V2. 1t4c(S£FQ\{ENQI 4R éﬁTHQOHde-hé/ng)(QSEQ ID NO: 28),

Kiop oy 2 BTSN o X res iR VaiSE linT ey

qu 19 RAHH W1 (QSEth’rlQ@@aBiPD\(TCmShWH \/(M)(SEQ @ﬁo 36),
ange of fromabout 1 x 10~9 Mto about 5 x
ygmgwggyogusm ID NO: 37), and XT-M4_hVH_V2. o (SEQ ID NO: 38),

under stringent hybridization conditions.

31.  Anisolated nucleic acid comprising

(@) a nucleotide sequence encoding RAGE of baboon, monkey or rabbit
having an amino acid sequence selected from the group consisting of SEQ ID NO: 7,
SEQ ID NO: 9, SEQ ID NO: 11, and SEQ ID NO: 13;

(b)  anucleic acid that specifically hybridizes to the complement of (a): or

(c) a nucleotide sequence that is 95% identical to a nucleotide sequence
encoding RAGE of baboon, monkey or rabbit selected from the group consisting of
SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, and SEQ ID NO: 12, when the query
coverage is 100%;

32. A method of treating a subject having a RAGE-related disease or disorder
comprising administering to the subject a therapeutically effective amount of antibody
that :

(a) competes for binding to RAGE with an antibody selected from the group

consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;
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(b)  binds to an epitope of RAGE that is bound by an antibody selected from
the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(c) comprises one or more complementarity determining regions (CDRs) of a
light chain or heavy chain of an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or

(d) is a RAGE-binding fragment of an antibody according to (a), (b) or (c).

33. The method of claim 32, wherein the RAGE-related disease or disorder is
selected from the group consisting of sepsis, septic shock, listeriosis, inflammatory
diseases, cancers, arthritis, Crohn's disease, chronic acute inflammatory diseases,
cardiovascular diseases, erectile dysfunction, diabetes, complications of diabetes,
vasculitis, nephropathies, retinopathies, and neuropathies.

34. The method of claim 32, comprising administering the antibody or RAGE-
binding fragment thereof in combination with one or more agents useful in the treatment

of the RAGE-related disease or disorder that is to be treated.

35. The method of claim 34, wherein the agent is selected from the group
consisting of: anti-inflammatory agents, antioxidants, (-blockers, antiplatelet agents,
ACE inhibitors, lipid-lowering agents, anti-angiogenic agents, and chemotherapeutics.

36. A method of treating sepsis or septic shock in a human subject comprising
administering to the subject a therapeutically effective amount of a chimeric or
humanized anti-RAGE antibody that comprises constant regions derived from human
constant regions, and:

(a) competes for binding to RAGE with an antibody selected from the group

consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(b)  binds to an epitope of RAGE that is bound by an antibody selected from

the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;
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(c) comprises one or more complementarity determining regions (CDRs) of a
light chain or heavy chain of an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or

(d) is a RAGE-binding fragment of an antibody according to (a), (b) or (c).

37. A method of treating sepsis or septic shock in a human subject comprising
administering to the subject a therapeutically effective amount of a chimeric anti-RAGE
antibody, or a RAGE-binding fragment thereof that comprises:

a light chain variable region having the amino acid sequence of the XT-M4 light
chain variable region (SEQ ID NO: 17),

a heavy chain variable region having the amino acid sequence of the XT-M4
heavy chain variable region sequence (SEQ ID NO: 16),

a human kappa light chain constant region and a human IgG1 heavy chain

constant region.

38. A method of treating systemic listeriosis in a human subject comprising
administering to the subject a therapeutically effective amount of a chimeric or
humanized anti-RAGE antibody that comprises constant regions derived from human
constant regions, and:

(a) competes for binding to RAGE with an antibody selected from the group

consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(b)  binds to an epitope of RAGE that is bound by an antibody selected from

the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(c) comprises one or more complementarity determining regions (CDRs) of a

light chain or heavy chain of an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or

(d) is a RAGE-binding fragment of an antibody according to (a), (b) or (c).

39. A method of treating listeriosis in a human subject comprising
administering to the subject a therapeutically effective amount of a chimeric anti-RAGE

antibody, or a RAGE-binding fragment thereof, comprising
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a light chain variable region having the amino acid sequence of the XT-M4 light
chain variable region (SEQ ID NO: 17),

a heavy chain variable region having the amino acid sequence of the XT-M4
heavy chain variable region sequence (SEQ ID NO: 16),

a human kappa light chain constant region and a human IgG1 heavy chain

constant region.

40. A method of inhibiting the binding of a RAGE binding partner (RAGE-BP)
the RAGE in a mammalian subject, administering to the subject an inhibitory amount of
a chimeric or humanized anti-RAGE antibody that comprises constant regions derived
from human constant regions, and:

(a) competes for binding to RAGE with an antibody selected from the group

consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(b)  binds to an epitope of RAGE that is bound by an antibody selected from

the group consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4;

(c) comprises one or more complementarity determining regions (CDRs) of a

light chain or heavy chain of an antibody selected from the group
consisting of XT-H1, XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or

(d) is a RAGE-binding fragment of an antibody according to (a), (b) or (c).

41. The antibody of claim 1, which antibody binds specifically to soluble RAGE
(sRAGE).

42. The antibody of claim 41, which antibody binds specifically to sRAGE
selected from the group consisting of murine sSRAGE and human sRAGE.

43. The antibody of claim 42 which antibody binds specifically to SRAGE with

a dissociation constant (Kd) in the range of from about 1 x 10° M to about 5 x 10° M.
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