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In both types of disease, the pathology is the same but the abnormalities tend to be
more severe and widespread in cases beginning at an earlier age. The disease is
characterized by at least two types of lesions in the brain, neurofibrillary tangles and
senile plaques. Neurofibrillary tangles are intracellular deposits of microtubule
associated tau protein consisting of two filaments twisted about each other in pairs.
Senile plaques (i.e., amyloid plaques) are areas of disorganized neuropil threads up to
150 uym across with extracellular amyloid deposits at the center which are visible by
microscopic analysis of sections of brain tissue. The accumulation of amyloid plaques
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al., 1997, Proc. Natl. Acad. Sci. USA, 94:1550). In particular, when PDAPP transgenic
mice, which express a mutant form of human APP and develop Alzheimer's disease at a
young age, are injected with the long form of ApB, they display both a decrease in the
progression of Alzheimer's and an increase in antibody titers to the AR peptide (Schenk
et al., 1999, Nature, 400:173). The observations discussed above indicate that Ap,

particularly in its long form, is a causative element in Alzheimer's disease.
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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.
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Figure 2 is a graph of data from direct binding ELISA that demonstrate binding of XT-H2
to hRAGE with EC50 of 90 pM and binding of XT-M4 to hRAGE-Fc with EC50
of 300 pM.

Figure 3 is a graph of data from direct binding ELISA analysis that demonstrate binding
of antibodies XT-M4 and XT-H2 to the hRAGE V-domain-Fc of with EC50 of
100 pM.

Figure 4 is graph of data from ligand competition ELISA binding assays showing the

ability of XT-H2 and XT-M4 to block the binding of HMG1 to hRAGE-Fc.
4
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Figure 11 shows the nucleotide sequence of cDNA encoding rabbit RAGE isoform 2
(SEQ ID NO: 12).

Figures 12A-12E show the nucleotide sequence of cloned baboon genomic DNA
encoding baboon RAGE (clone 18.2) (SEQ ID NO: 15).

Figure 13 presents four graphs showing the abilities of chimeric XT-M4 antibody and rat
antibody XT-M4 to block the binding of RAGE ligands HMGB1, amyloid 3 1-
42 peptide, S100-A, and S100-B to hRAGE-Fc, as determined by competition
ELISA binding assay.

Figure 14 presents graphs showing the ability of chimeric XT-M4 to compete for binding
to hRAGE-Fc with antibodies XT-M4 and XT-H2, as determined by antibody
competition ELISA binding assay.

Figure 15 depicts IHC-staining of lung tissues of cynomologus monkey, rabbit, and
baboon, showing that the XT-M4 binds to endogenous cell-surface RAGE in
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Figure 24 shows kinetic rate constants (ks and kq) and association and dissociation
constants (Ka and Kg) for binding of XT-M4 and humanized antibodies XT-M4-
V10, XT-M4-V11, and XT-M4-V14 to mRAGE-SA, as determined by
BIACORE™ binding assay.

Figure 25 shows the nucleotide sequence of a murine XT-H2 VL-VH ScFv construct
(SEQ ID NO:51).

Figure 26 shows the nucleotide sequence of a murine XT-H2 VH-VL ScFv construct
(SEQ ID NO: 52).

Figure 27 shows the nucleotide sequence of a rat XT-M4 VL-VH ScFv construct
(SEQ ID NO: 54).
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mutation site that identifies the spiking ratio used for mutation at that site.
The nucleotide compositions of the spiking ratios corresponding to the

numbers are also identified.

Figure 33 schematically represents the ribosome display vector pWRIL-3. “T7” denotes
T7 promotor, “RBS” is the ribosome binding site, “spacer polypeptide” is a
spacer polypeptide connecting the folded protein to the ribosome, “Flag-tag”
is Flag epitope tag for protein detection.

Figure 34 schematically represents the phage display vector pWRIL-1.

Figure 35 schematically represents the combinatorial assembly of VL and VH spiked
libraries using the Fab display vector pWRIL-6.

Figure 36 is a graph of antibody competition ELISA data show increased affinity of the
XT-M4 antibody for hRAGE following mutation that removes the glycosylation

site at position 52.
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w@e@radT4det ecti on. Figure 34 schematical ly reptBEES200B064571

t he phage display vector pWRIL-1. Figure 35

schematically represents the conbi natorial assenbly of

VL and VH spiked libraries using the Fab display

: ctor IL-6.. Figure 36 is a.qgraph .of ant] : :
Figure i et 9/BPDrev i ongt it BEdiMer BT 0% lovias @ single
XT-iVAdaihisResn fPmiddRACGE fol | ow ng nmut ati on that
renoves the glycosylation site at position 52. 7 WO
; 0:¢/ 0,
Figure B i g 0 e o at Tt of MR- 4 (ferRoRPBeficits n the
f ol Tg2&7egnause ngidel. i v admini stration to mice. Figure
38 is a graph showing the effects of chineric XT-Mi on
menory defi cDEJAIDEDHRESTHIBTRONWDE & HE INVENDEIWI LED
DESCRI PTI ON OF THE | NVENTI ON Anti - RAGE anti bodi es The
, sen nvention provides antibodies that bind
Anti R&é%@r}ttb@gﬁsy to RAGE, including soluble RAGE and

endogenous secretory RAGE, as described here
BQr@%@ﬁét'ﬁV@n%ﬁﬂ|er)N@ESaﬁﬂi'@ﬁﬂj@%sthﬁbyb'aénﬁ%@@(ﬁih/ to RAGE,

includlrﬁaﬁﬂ%@gg GEhgnénéﬂé@%qﬂg%b?r@tﬁg ‘?gihe aﬁz{@ r&%&é&bgd herein.

Reprewmta?tb@diaeua I%:AG&@nltlbaalesl orayi notnpdleeaat iibasti enet biathe antibody

bind specific to RAGE and hav n_amni no acid
Var@b'%é%@!@ﬂ@é“‘f‘ﬁélc'qa 3¢ Wﬁ&@@“@r'”s’i@@%ﬂi‘@ﬁi 1§/49i denti cal

to any one of SEQ ID NOs: 16-49. An am no acid

éfBQu@ﬁBé%GEarﬁrmbpﬂleﬁA@ tfémt m&ayorﬂ hiclyde antibodies that bind

specm% Yo gi%/qbﬁlgé'{% hgg@@hcﬁh Q A; Bg%c%g}%t% A%%"{’Igélo/grss/ﬁbstantlally

|dent|c@|6t%ar@/7%e %%E@W)N(BQ 564;490rAr99rr9r%> iadfeiﬁh%quencboofaaryantl RAGE
n the

ant'boda/nm%d%ﬁé@swt'ﬂ% 'q'ernli'@ﬁ{ isoﬁnﬁa §h@'hhﬁl$uﬁt BeRSt §Nar BBV o7 %, 88%,
89%, 9‘@)@?091“%09‘&%‘/99%,'@&@5 95’Jbﬁd?é%) 9?%‘@8‘@@9% 0088, &Y. 9% identity

vari abl'e region sel ected fromthe group consi'sting o
to any s&of BEMD N¥s: 1124925, 23, 27 and 17, or (b)
conprises a |ight

Included in the anti-RAGE antibodies of the invention is an antibody that binds

specifically to RAGE, and (a) comprises a light chain variable region selected from the
group consisting of SEQ ID NOs: 19, 22, 25, 23, 27 and 17, or (b) comprises a light
chain variable region having an amino acid sequence that is at least 90% identical to
any one of SEQ ID NOs: 19, 22, 25, 23, 27 and 17, or is a RAGE-binding fragment of an
antibody according to (a) or (b).

Also Included in the anti-RAGE antibodies of the invention is an antibody that
binds specifically to RAGE, and (a) comprises a heavy chain variable region selected
from the group consisting of SEQ ID NOs: 18, 21, 24, 20, 26, and 16, or (b) comprises 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).



chain vari abl e regi on having an am no acid sequence

that is at | east 90% identical to any one of SEQ ID
wORm7/14949 22, 25, 23, 27 and 17, or is a RAGE-PCTUB20097/064571

fragnent of an antibody according to (a) or (b). Also

Included in the anti-RAGE anti bodi es of the invention

is an antibody that binds specifi caIIy to RAGE, and

¥’}‘%H-Hcet gﬁ%jﬁ\? e@;@]" ,Caﬁglaa}l bl i t Slgl Sszszepfjecifically to

RAGE 48d: 26, and 16, or (b) conprises a heavy chai n
vari abl e regi on having an am no acid sequence that is

I
35)' SRopEIS pr 30 RRCENIANR BN Rt o e orow
of ancamsistiraplef K]detb‘r LKl 2, XT-HB, KT-K15) XTaHA@nd XT-M4;
o7/ 09749 PCT/ US200 6457 | |
P05 1P rolioise ORRAGE HhnbsusodiE By i adlibody selected from

SDeCI fHé:%\lolu B doisi fodH1 § Kr-A2NREIES, X PHP MIAHTZIah@ XT-M4;
an ant| body sel ected fromthe group

cans| €OMPESe$ OXE- qmmopemmplemenﬂarltyxjeteﬂmn)ng region CDRs) of a

oy by anigfte Pl 8 hEafl FRirt AR ple oty Siiedide PG e group
XT- Hlcondistity opXT 81, XI-HB X TXHSHXT-RS X KHMENd XTIM4; or

conpri ses one or nore conpl ementarity deterninin

(Bgi oifsa RS Pirsting feggiant ohan mrdpoge aggoreing (@g @&n or (c).
anti body selected fromthe group consisting of XT-Hi,
Xmel—izveMiOn—Gncluu'es-Eanti)RAQE aatidod®s Mrat drind dpeciically to RAGE-

expresELQP %gql's '@) i Laré,]a ﬁbeglﬁ{p?fgﬂgnq{ﬁ{ﬁt&bge%dw Cbcrﬁé;g%h%man @GE with a
dissociafibm Q@ﬂsmtt(ha; ity ramreof frodl by Id2et BAGEt 16X NOESi thabout 1 x
cells in vitro and in vivo, and anti bodi es that bind

107° My o Aeoclvieegars entiRAQEsaibogiasonf therigvention @ bingl specifically
o the iy 05, b OFNEE, REAnIOUSE L He BFAOHE Bnaing o

RAGE tdna RAGEindingtgzrinebiRAGERBA)fically to the V domain
of human RAGE, and anti - RAGE anti bodi es that bl ock the

Riseding@idet in RASIm e tion R&ah é’rﬁtfﬂﬁlﬂd?%ﬁ%hﬂ@%p@&ﬁ@ﬁ@ RAGE and

Al'so included in the invention iS an antibody t

blocks e gndigeef RAGH fo/aRageadpinging pasinsske. ﬁélg@ndausugh@"s HMGB1,
AGE, AREA S JRIGmgHRN IS PSR "8 00& - GnciidldP8768A84HY s100A9),

S100A4, CRP, R2-integrin, Mac-1, and p150,95, and has CDRs having 4 or more of the
following characteristics (position numbering is with respect to amino acid positions as
shown for the VH and VL sequences in Figures 6 and 7):

1. Amino acid sequence Y-X-M (Y32; X33; M34 ) in VH CDR1, where X is
preferentially W or N;

2. Amino acid sequence I-N-X-S (151; N52; X53 and S54) in VH CDR2,
where X is P or N;

3. Amino acid at position 58 in CDR2 of VH is Threonine;
4. Amino acid at position 60 in CDR2 of VH is Tyrosine;

5. Amino acid at position 103 in CDR3 of VH is Threonine;

9



AGE, AR, SAA, S100, anphoterin, S100P, S100A
(i ncl udi ng S100A8 and S100A9), S1 00A4, CRP,

WOR2007n0%gY i n, Mac-1, and pl50, 95, and has CDRsPCHUS2VQ7/d64571
or nore of the follow ng characteristics (position
nunbering is with respect to amno acid positions as
shown for the VH and VL sequences in Fi gures 6 and 7):

Anmno acid sequence Y: in VH
Bore, ClRetangrs: THOSErTeNichier at 5 87 TRt 2. Amno i d
sequence | -N-X-S (151; N52: X53 and 8542 in Vi
fher ePsSitively chrrged esigyn (yorilysaat pesiien ¢4 '@83[?'31 of VL;
CDR2 of VHis Threonine; 4. Amino acid at L}))OSItI on 60
Bn CDRxdeEPVig esidnier (F8T e Ses ) ahrpsiton@bdn ADRbSI MLlon
103 in CDR3 of VHis Threonine; 9 WO 2007/109749
BCT/ USpeiitesisusRer @ Alarad the pasitien PpriosiB 1 oédildues in
CDR3 of VH 7. Positively charged residue (Arg or Lys)
40. poblegativel? 4hargedDigsidule (Wsp or&Glulatipogition 36 in €DRUef VL;
(Thr or Ser) at position 26 in CDRl of VL; 9. Small

nesi dacorhgtic R¥sidie(Prie bh?ymswpz @0 paSitibn PORCOR EVL;
10. Negatively charged residue (Asp or Gu) at

POSi t HYBrobhilidreSlaBE ( ‘E‘Sfer\eﬂtThgl po%"tﬂiﬁaST ﬁ1 CW?MG\/I( Phe
or Tyr “or Trp) at position 37 in of VL; 12

B 84 B A 58 o A o s
VL whegsidu€ ceubd Toe hydr ophobic residue Leu or Trp.
Anti - RACE anti bodi es of the invention include

AﬁtHFb@GEeﬁwtlbbdtesbcbfﬁde spemitibhgatilide taﬂtlbd)dnes \h@tmm Bpétifically to
n RAGE and bl ock the bindin

the V AR @& NUEIAN RAGE STbREckaDE RS 6f RACT o b5 iGands, and have
CDRs A2yinfls, B, &3, SPATACHST b5k 65 chThby@RkicsRACE

odiés’ of 't élhvehlonlnc an anti - RAGE

TPk R AFRGBIERES, PO e oBHFE A htacE, pgrbocy oo
describeid @b@herr@rl & RAGHBMding fl‘agméntze\mmﬂ% b§l=£1dcted frbﬁgltﬁe group
chain antlbod a tetraneric antibody, a tetraval ent

consistig pﬁ@dyhlr%errm Bf‘t'@%bl q |W”éﬁﬂ'¥%@y‘t'b9d)doﬁa‘~i"ﬂ9|§p@@'$ jghtibody, a
tetrameric antibody, a tetravalent antibody, a multispecific antibody, a domain-specific

antibody, a domain-deleted antibody, a fusion protein, an Fab fragment, an Fab’
fragment, an F(ab’), fragment, an Fv fragment, an ScFv fragment, an Fd fragment, a
single domain antibody, a dAb fragment, and an Fc fusion protein (i.e., an antigen
binding domain fused to an immunoglobulin constant region). These antibodies can be
coupled with a cytotoxic agent, a radiotherapeutic agent, or a detectable label.

For example, an ScFv antibody (SEQ ID NO: 63) comprising the VH and VL
domains of the rat XT-M4 antibody has been prepared and shown by cell-based ELISA
analysis to have binding affinities for RAGE of baboon, mouse, rabbit, and human
comparable to those of the 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

10



anti body, a donumi n-del eted anti body, a fusion protein,
an Fab fragnent, an Fab' fragnment, an F(ab')2

wo eagmeatsy an Fv fragnment, an ScFv fragnent, aPCFHuS2007/064571
fragnent, a single domain antibody, a dAb fragnent,
and an Fc fusion protein (i.e., an antigen binding
domain fused to an |nnunoglobulln constant regi on).

naving 2R 5 ong i 4o et B PSR oBhfetrdi iy eflagkkSne COR region
of the artfpRdy. For exanple, an ScFv antibody (SEQ ID NO 63)
corrprl sing the VH and VL domains of the rat XT-M4

r .
BRfibAAEY of fe REEASH BRA'EocRRdIP BRINCMABE areBiAfde variants of
any ofdaecantibodimssdescriisnl hereamdwhiciramaycloerpeadilyl preparedhasing known
f the chineric, and | d-type XT- antibo
molecufgr, HigaRRs B8 OB deEIONES ont | SRearttr ok fo;Published Patent
Appncdt!a)henm t 200000 1d592neeDAEARZNGS! eéoobﬁo@BS@Aél €2005/0136049,
sin chain, and chineric and hunani zed nol ecul es 10

2005/0\7@680@7/ PO9BAYI §OOTOUS20003/0686216, hA00AEN26020113i t y20@5/0202023,

20051090808 QEPENSE, FRLAARIOR3E o AT FRRD oM P hnembers

thereofi, BN &TtWHIEh bRathefdbSCintoparated byneiérenBHeraihse theie kudeties. For
variants of any of the antibodi es descri bed herein,

examplgni & tyariapt l@@“b@%quythﬁr@yﬁﬂw (B3 Y1 @3 SRMPrigs| ackinging domain-

By b0BY 880 AR A SFELBLSP B8 sy Hhgpice (e, som

that is ﬂ%ﬂ;&ﬁﬁ@ﬁrﬂse 2;6614;%&@8864&61 wrﬂﬂOBc/S@bBﬁmalnge or hinge-acting region
5/ 0175614, 20 0180970, 2005/ 0186
pO'ypemg@s/méfzm@m i%gﬁﬁ@ﬁﬁb%m's%ﬁggm@%éé@ﬁ region comprising one or

/
more n%ggé Op%néﬁ%%re@egﬂ%@@gé%ﬁﬁﬁg? %%@%@?g%ﬁgﬁgb%%y chain, other
than Canﬁrrpmrammel Mnye CHRarehCel3hegains ofgthand Igmtorrthei@sﬁ and CH4
regions, o g s e & bt RgOBRHARRTY: B, hBeli 1 Bhsfon which is
mcorpd(?é@debV teférent@ lfdfdﬁsm@ré)'d@)%;ﬂgtedﬁggtrfbt%')yp?ﬁé'lﬁﬁﬁdlng domain-

C
scFv) that is fused or otherw se connected
mmunaglo%uhmrfugpabpmotem heangéurtherhinalydeas tregipnr &@tdncludes a native or

engineBftd REPLESHIo0N Tiball sl 1z IdRERn keSbRTialRGtidp,(or CH3 in

the casy oEBGoMeEUEddeEE RNIVhBRIbOIMSPAt Bona g E NMNan o9 fueid dmotherwise
heavy chain, other than CHl, for exanple, the CH2 and

connectes to dog @ﬁg;qjlfeglgt;pgh/@ep@gie apd a pativeor sngingared immunoglobulin
heavy E@%h‘e{p—tﬁ% r%n%t%ﬁt f fn Bo%egﬁﬁé&or@ﬂil iP4REQ4S BYa construct derived

in whole or in part from IgE) that is fused or otherwise connected to the CH2 constant
region polypeptide (or CH3 in the case of a construct derived in whole or in part from
IgE). Typically, such binding domain-immunoglobulin fusion proteins are capable of at
least one immunological activity, for example, specific binding to RAGE, inhibition of
interaction between RAGE and a RAGE binding partner, induction of antibody
dependent cell-mediated cytotoxicity, induction of complement fixation, etc.

Antibodies of the invention may also comprise a label attached thereto and able
to be detected, (e.g. the label can be a radioisotope, fluorescent compound, enzyme or

enzyme co-factor).
11



i ncorporated by reference, for a nore conplete
description). The bindi ng donmai n- i mmunogl obulin
wo 7o 7py ot ei n can further include a region tPEE/US2007/064571

i ncludes a native or engineered i munogl obulin heavy
chain CH2 constant region polypeptide (or CH3 in the
case of a construct derived in whole or in part from
lBE tF t is fused or otherwi se connected to the

RAGEIF? HEP @%ﬁ on poI ypeptide and a native or engi neer ed
L_mmunogl obul | heavy chain CH3 constant

hBeyip¥pRtiane atS&r PeeyIdés, iIsghated RAGH paof@m%pf %@gge@f cyaemologus
monkeg%Wt‘%ljbﬁltoﬁawﬂggﬁégrﬁl%r%cllcg%ﬁﬁé}?ées' s?thH??rijE"Q ID NOs: 7, 9, 11,

erw se’ conn constant regio
or 13, mwmmerdmc(tmiesme& froeirsadavioy an camstor acld dequered that is

substaill g TP o ARG Bk U oas Bt B SERLILNDs: 7. 9, 11, or

13, in thaPRIN &t RBsPY0Y, 9284, 9296, 9%9@9@@5@9'9@}@ oY%, v8%,39%, 99.5%,
exanpl e, specific bi'nding to RAGE, inhibitron of

or 99. 9|°/m®félcah lnrarbleomsm@m amywx@obSE@l yNEXs: 7n8r 11, or 13.
i nducti on of antibody dependent cell-nedi ated
Ajsootinoluded yin itmeluicveotiorof areomptacest fori pedducmg ehe. anti-RAGE

antibodif 28R Bep BB CLlRarRRNS Merdles dBBdavaion BY gny{igans known

in the 4rgbel can be a radl oi sotope, fluorescent conpound,
enzyme or enzyme co-factor). 11 WO 2007/109749

&%H@ﬁ%ﬁ' ot Ve%ﬁ%&wﬁ@%deﬁﬁe;’pawﬁ i B $RbAGTonal antibody

provi des 1 sol ated aboon
that bircdsnspedifazily to ninaloeyn@eobplmplestqf tha RAGE lahenaraalcrubsesque:mce as set

qu e 7, 9, 11, or 13, and
forth 'nfauﬂytﬁgé 'E@h?m@sé %AéE%r%rt tﬁls havi ng an ami no acid
sequence that is substantially identical to an am no
Definitigas d sequences shown in SEQ ID NGs: 7, 9, 11, or 13,
inthat it is at |least 90% 91% 92% 93% 94% 95%
benconyenienes, cetsy @IMsogmpayedoinothe @pacification, nexamples, and

appenddf] ¥t A FRNERRE, DY HARRS VoA ietho!se il pganical and

scientifioterPsabied egeinhteavanthie-JE meamind aglicemnadrely understood by one of
RACGE- bi ndi ng fragnents thereof of the invention by any

Ordlnarbfééfﬂ%'nﬁh@\ﬁﬁt tOlWh'@'ﬂéh'ﬁr”ﬂVenﬂpﬁ@@QﬂQ%ded in the

invention is a purified preparation of nonocl onal .
arite &dighes "ahand bandaresyrasl hereil toyrefey toraneoer tegnere than one (i.e.,

to at 1884 8RES oP'thd NaRNEI AN S ACHA REWRIS® BF R8Y of example, "an

element" means one element or more than one element.

The term "or" is used herein to mean, and is used interchangeably with, the term

"and/or," unless context clearly indicates otherwise.

An "isolated" or "purified" polypeptide or protein, e.g., an "isolated antibody," is
purified to a state beyond that in which it exists in nature. For example, the "isolated" or
"purified" polypeptide or protein, e.g., an "isolated antibody," can be substantially free of
cellular material or other contaminating proteins from the cell or tissue source from
which the protein is derived, or substantially free from chemical precursors or other
chemicals when chemically synthesized. The preparation of antibody protein having

12



forth in any SEQID NGs:1, 3, 7, 9, 11, or 13.
Definitions For convenience, certain terns enpl oyed
wo poovhe7epeci fi cati on, exanpl es, and appendedPCI/a52087/064571
are coll ected here. Unl ess defined ot herw se, al
technical and scientific terns used herein have the
sane neani ng as comonly understood by one of
or di nar kill in the art, to invention L
less thh BEAGLS0%ar ngr Sty Brbrelrh A0 el Yo BESRiAsh seqngeminating

protein" £ of bf ERe@Rl PredPsomR! & ddHIIETES t6 bel'substaftiafly 883t 40%, 30%,
one) of the grammatical object of the article.” By

way
20%, Hi%eangrpnere 'pagferaily st (Oyngpnsveighd), eoénﬁ@ntarmbodw@roteln or of

chemi ﬁggﬁec%gﬁ%ﬁl g'%gégelaf é(# ?ﬁ%@%ﬁnt@ﬂxﬂﬁ pmeﬂ g}engntlbody protein

or buolo@neémorachvelgjcﬁﬁ@n ¢Reeok tis Tbeambinantdi @@Haae@t fe€is V4iI§@ - preferably
| at e or "purified" polypeptide or protein
substa@tladly fra@ of; aqdiuse spedinm, U@dyculturg mggmnp iregrasgnts gqsgtu;man about

30%, t%?é}?lgg%e m&thd‘% ﬁfSé%tp?efePaﬁlztI%gsetha%oéb&ﬁaW% and most

pur i de or prote
prefera@l;g lessathan &ddwlt &6)%a0t |t|b@d30ldmeaor b&awbﬁttﬂet psdtém preparation.
ree of cellu fn'aterlal or other contani nat,

PrOte'rﬁr cﬁrelﬂ%’ﬁerpé'ﬁ'\e?hée eaed dp eseille aSoufee@MPRIpANT \Aﬁg‘%hpmte'”s or
polypebﬁ?esl%r%lﬁbéd Iy tHE ek ¥Rebsi oﬁ%@é%ﬂ*drﬁ"mh%lefé §&d§r om

recdrsors or ot chem ca S V\/n

M L%”JWW% 88, LT AE B, 7, ftrogonu

herelnl end mmﬂieabouacﬁ@%ubéd|esn4@gmémg|yofpraot|bome$ﬁla@ Fab F(ab’),
referred to he

fragmegis, @ndhintagt qﬂir@glgpe@g;rﬁ fragcrzqr%ﬁg: @%ﬁ&qu gg%tgtmutatgd’ elther in their
constantS /gty '57}]\1_)%9(? ﬁp/ » I?soo/?o 1&&1@8@ ®RinSeric, partially

er abl non- anti
humanmedt @rnfullprhwﬁanlzbémrﬁwodmsecaﬂ wﬂﬂsas ropnwluderaimtio«ﬂles with a

desired o gr g i 2REEe L T oo v EhTeq et B o Bindingy The term
"fragm@r‘it"‘?‘éa'f(“e@s?l to btpdrﬁoﬁbéﬂlow(ﬁf eﬂf aklibiod (}ﬁ@tbéﬁt‘"r’dﬁdyad:ﬂé{n fcbﬁﬁ)r%fng fewer
ture medium i.e ture medi um represents | ess

amino tah@nreaw@s thaoa@n lpté;i@rmmple@s@wttmw catﬁmlbog@warmr Eragments

can bepcgtg é’ g@%ﬁﬁc@oy nqn%?/ﬁrﬁattkylt?ﬁ,@aegﬁ oﬁ%ﬁtlnbﬁt?ﬁgoﬁ%@te antibody

or antifgdit @heﬁn pF@@%’h@htsO(Ean aIEbQieﬂd)btélr@d erd@ﬁmlhélmsmeans Exemplary
referred to herein as "reconhi nant™ are proteins or

fragmepts jfisiyste ab. prbdUdal )hyFatfe Fb Aty siabW o8F v apdiasi nafragments.
The toMF! CAGiRALGRding fragment” refers to a polypeptide fragment of an

immunoglobulin or antibody that binds antigen or competes with intact antibody (i.e.,
with the intact antibody from which they were derived) for antigen binding (i.e., specific
binding). As such these antibodies or fragments thereof are included in the scope of the
invention, provided that the antibody or fragment binds specifically to RAGE, and
neutralizes or inhibits one or more RAGE-associated activities (e.g., inhibits binding of
RAGE binding partners (RAGE-BPs) to RAGE).

The antibody includes a molecular structure comprised of four polypeptide
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
13



The term "anti body" is used interchangeably with the

term "i mmunogl obulin® herein, and includes intact
wa@eiorhadises, fragments of antibodies, e.g., FabCT/US2007/064571

F(ab')2 fragnents, and intact antibodi es and

fragnents that have been nutated either in their

constant and/or variable region (e.g., nutations to

nerein B 40 87T Bl pDRBR, g o i sopiconsent
region Vst Bor% r@@é'éﬁ%rbéadbmaﬁwsﬁ cHanheAgednd LCH3. bEagh N@ht chain is
and/ o reduced FcR binding). The term "fragnent"

compriged @’fsa tightachin tva@rab|@oragl@m (alpbreniaded iNesein asr LevBR bod4L) and a

light cﬁ%ﬁg@ﬁtgﬁpr[e&iéﬁqu Lﬁ{t cg%iﬁ/g@?sqgrh re{gﬁoﬁ‘y% iw%rhsaera &fone domain,

CL. Thervenem YL egoriecabioal fiethey isabdheisdcalo @éguengmmiypervanabmty,
treatment of an intact or conplete anti body

termedagamplemenéardly Wetgrmigngresianad G RY). ng@@?éﬁ%‘d'tﬁyeg'ons that are

more (ERBRR Wt ST Tpe Fediis (CRIPERR) Vil V2, 1¥Bomposed of

three CDRgnamd Sour FRe, aetamgedntorg eamiviodtedirminus g oeriokyrtefreinss in the
a, po e a a gl obulin or
fo”ow'%%)"d@édé%%gbmvﬁfﬁz %‘% 'g&ér&%%?@g wi th intact
antlbe@é/%d( , Wth the intact antlbod)(fromv\,hich
tthejnt H@*lt%é@rrﬁ aAntivedy geRcoynpassgny ig @Iassgs@(ﬂyflgcsubclass

oo o BTG, B0 B R S5 IERER ryource o0

humanpramu degh-hbatant penmaités, bady inr rddeagselzigohiondiss, caprines, bovines,
specifically to RAGE, and neutralizes or inhibits one
equineg, OY{ReS §¥ALE- associ ated activities (e.g., inhibits
bi ndi ng of RAGE binding partners (RAGE— BPs) to RAGE).
The tamei"leoelss'ner Uawsurpgielhdituelass's asuesas Ber@dnrmen‘@édo the five

classeffof ﬁrﬂm%ngﬁlc%@ﬂﬂtthg? ha\%‘ %'e%ﬁ |dé%|%bzg1vﬁu&1§)1$ u%@ Q@hgpqﬂammals

chal'ns | hter-connec

IgG, IghingA, IgEacmdnigiy yTiedéerm fig suomsssmie@toahb&mysmwsses of IgM
variable re abbreV| ated 13 WO 2007/ 109749

(H andF‘dTFhB?@G'PP%é%SI Tlgreklefd. 1g83400R Sacreiqyy B, and dawnsubclasses
o S

of 1gG! 1, Iﬁ@zg n%r%@cgdgéf‘) Frﬂaff Hﬁ%oﬁggﬁga@%ﬁ%@@gh?ﬁgs and higher

mamm@lﬁB TMahtlbo@bs nhaexnstl is monorperis ed pofynaeri¢ tdrm; dbraexample, IgM

antlbo@ies |eP<§HGn b%g}a%rrl] Qéﬁ;/e{r}%éﬁ%aﬁﬁ%gﬂeg iseél' w? ﬁr%@rqp\r/r%rica}ndqmeric or
mu|t|mé|€P<E1$drr’=HTt region is conprised of one domain, CL. The
H and VL regions can be further subdi vi ded into

‘Tﬁ@'t@ﬂﬁ @i G BUBR[ASEF 'r?l%EéRS ¥me fOG' §@&|§ée§% Bhddibbulin class
determ ni*hg regi ons , Interspersed wth regions
IgG - tdat, |G, 1gGs, and IgGs that have been identified in humans and higher

mammals by the y heavy chains of the immunoglobulins, y1 - y4, respectively.

The term "single-chain immunoglobulin® or "single-chain antibody" (used
interchangeably herein) refers to a protein having a two-polypeptide chain structure
consisting of a heavy and a light chain, said chains being stabilized, for example, by
interchain peptide linkers, which has the ability to specifically bind antigen. The term
"domain" refers to a globular region of a heavy or light chain polypeptide comprising

peptide loops (e.g., comprising 3 to 4 peptide loops) stabilized, for example, by .beta.-
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nore conserved, termed framework regions (FR). Each VH
and VL is conposed of three CDRs and four FRs,

w@eeoangsad from am no-term nus to carboxy-ter m PCEUS007/064571
the followng order: FR1, CDRl, FR2, CDR2, FR3, CDR3,
FR4. It is intended that the term "anti body" enconpass
any Ig class or any |g subcl ass (e.g. the IgG, |g&,

&3,, and | ubcl,.assess, of obtaln d.froma
pleated et Sdop ARG BURER oSt ninkmeips AR LN EETIST to herein
as "comSEHR/NIGT. "vhASIED! PAked éﬁlﬁlﬁé 'Pél%ltlv@qléléméﬁseql%ﬂdenﬁiatlon within the
ovines, etc.). The term"Ig class" or |rmunogl obul i n

domaing @fs\sa'r;OL@sclmmeIm@s i thee€eses of @ "conrstanty dlonminserededtignificant

variatidg P B Ad B8Rl VAN PERLY AROLRLISCR bk RUERTS: 37ariabler
domaln I Anﬁb@@) a6 polype @déS "domaine" bV@oﬁelrWéf@S@GStOQﬁtelr@Mngddbly in the

Q{i three subcl asses of_|gA ( | gA2, and
art as §@ttb YoP¥ PPYREpPtice dreadens” qu&ﬁP @@'@gantoqur@@w 1aj@n, antibody light

chain %]I%%fel' andtohﬂﬂ%rchgﬁﬁangaés R @ gﬁ@ %ﬁgéhig@%h@ "light chain

constant dnsmmmsér|"CLOrregtdnsner|"CU'odomaMr é’)tmrpd:mstdargMdomams of an

nti bodi es exi st entanmeric form I , o
antibo n??%o?h@é” & Eﬁfe'frﬁdﬁ% @EQeaP'M@ﬁ %eé?’y %ﬁﬁ!”tq%eﬁtﬁ"& regions,

"heavyfsegénn EBRstaR rﬁoﬁglﬁ’ssqui-last% idrff %rrs"éIQ" tcﬂﬁnélﬂg)" Th The "variable"

cl asses o I Nuno ulin ass
domainsyG8, ararahtibgd Igh&tchmarbemﬁenrd@ml mtwhangemb‘mras éh@ht chain

variaoi g BT B vy, RSS2 gBlorhiSi avty domains). The
"variablel asﬂn@vrsh@mn ANEBe8Y uHWNChah afd Refefredn @ ﬂnterchangeably as
anti body" (used interchangeably herein) refers t

"heavymhaieicanstant regians woheiyygio |C@@Stamé|d@rr§tlm$mt\4He reglons or "VH"
domai 3n3| sting of a heavy and a |ight chain, said chains
e ng stabili zed for exanple, by int er chai n pepti de

The 8RR, "¥Hlen cAf cbAgrirmio Ppai<Sh Bo0R) bl dfibody chain or

antlbody9€h9|ﬂ %mamh@?y Hoak glhbo@thﬁi Bf BOh¥&#BPbt qi.ght chaln or a part or
onpri si ng de | oops conpri'si ng 4

portlonp@‘pa |caesla@¢>;@$)va§rabta dometn,, a‘Sogefmmr’pe@mbps wekl @s more discrete

s o A B SRR PG AR 0 o

and hdaechisn \apidbs eiofnaifs inclads t"adinplemeritaty abteemumhgsf@guons" or
on the relative | ack of sequence variation within the

"CDRsg#naiisReresd a/apna ikamenesk rrgiprs'On i Rsheag dalinest herein.

"constant"” domain, or the significant
The term "conformation” refers to the tertiary structure of a protein or polypeptide

(e.g., an antibody, antibody chain, domain or region thereof). For example, the phrase
"light (or heavy) chain conformation" refers to the tertiary structure of a light (or heavy)
chain variable region, and the phrase "antibody conformation" or "antibody fragment
conformation" refers to the tertiary structure of an antibody or fragment thereof.

"Specific binding" of an antibody means that the antibody exhibits appreciable
affinity for a particular antigen or epitope and, generally, does not exhibit significant
crossreactivity. The term “anti-RAGE antibody” as used herein refers to an antibody
that binds specifically to a RAGE. The antibody may exhibit no crossreactivity (e.g.,
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variation within the domai ns of various class nenbers

in the case of a "variable" domain. Antibody or
w@eioypepsd de "domai ns” are often referred to PCT/US2007/064571

i nterchangeably in the art as antibody or polypeptide

"regions". The "constant” domains of an anti body | i ght

chaln are referred to interchangeably as "light chain

does n nst ant B&E%gg}s %-R%%ﬂ%le%hgco\wn ant OI’TB.I {%&eﬁson RAGE.

"Appreefabfé" blﬁdihgbﬁQMdé‘@%er‘?d‘Wltﬂ éH@fffn‘ﬂS/foreﬁqeéél 108, 107, 108, 10° M,
|nterchangeably as "heavy chain c%{;f re |ons

or 10" Meavintiragies wdhsaf@mtle@@mtﬁethaﬂ egr | BOsMo'r typiatly bind with

cores oL crepef srbRlcts VauPRIRelRsfin B BOtEREY ciliPorein are

also mV@Tde@zbtcﬁ bee@itﬁmsthe stogdhtof ahai grevent Wbﬁtld@fmiméntlbodles of the
regions or "VL" donmins). The "vari able" Oqgra ns 107 to
, or

Inventl@m bsmi %RA&Edwlthe%@ngﬁﬁf affigitigs tor expaple.o0° to 1
10 nterch b 10Q hegyv st r o) -

10 M B8 oM B hariBBLT. GRS  Hles! FL EKRipi significant
crossredmtigity's)s. orfénehatewiit hotegpplrematﬂtyl béd s do raef entltlyootaepaman its target
oo, A Bofectd RIS RO e R

t@nt . or
Spe"'f'%&'ﬁa?'ﬂ,eé 18 RAGE i) pBpfccidbly Bind FHROE B il (¥C5bAMcEnty react
with nqgraRASG O iprgtemsi angeptidesai An c&lﬂnbody @pedificeons. pa?ticular epitope will,
exanpl e, |ight eavy chains or |i and, heav .
for exafiRn nobsioaien Rl Rt sicr ThdeRlsrEfbss M 1ng Sie protein or
peptldéjeSSéB'hB'b"Iﬂjlrﬁg?%ﬁfb‘é détérmm@@%ccokd]hgl’té BAY edred¥BARed means for
framework regions" or "FRs", as defined herein. The

determirdngn Sugintordiagi diieferablygr spegifichbinding iiar getermineduaecording to
t e i _ i body,
scatcnfig RpBiSs Ay cihiiie. 'r‘??ea‘%ﬁgm?So?)”“ For

BS AR e LT et et Ste M8 steogifit g binding of a single

antigerl- b@r‘ﬁblrﬁ@g slﬁ@@\){ﬂﬁ)an ghﬁgéhua%tamuﬁarﬁtegﬁmg RpnEB®N the closeness
hr ase antib ycon or mat i on" ant | fra ment

of stereoeifarmicalt fibhetwesne aptibedy kembéring @tywmdmﬂtjgeﬁ diet%rmlnants on

the i br ARG ReE SPREC HedRBRT: theay Bk oBV P pRignBfhed and

hydropabbicrgrbdp$ stc AARESAdyCaffipity aah lb@&ﬂe@ﬁur@ﬂltiyo@@mwﬁbm dialysis or by
gener al lgé& es not _exhi b|t si g ficant
Vi

the k'”@FQ@%@ rfngthophél' heeBH\O@ F@@E_Ogrfﬁl'%w the phgsemenon of
suriocd P T SLE4 3, RSER LRI kB! WRERS,BRECLELRH Koves are
excitecKa.agmetalﬂl@umnfélﬁdel(]g@ﬁﬂsI%{ir’ébtﬁfz@t%hdﬁ‘réﬂiéded from, the S|de of the
surface not in contact with sample, and SPR causes a reduction in the reflected light
intensity at a specific combination of angle and wavelength. Bimolecular binding events
cause changes in the refractive index at the surface layer, which are detected as

changes in the SPR signal.

The dissociation constant, Kd, and the association constant, Ka, are quantitative
measures of affinity. At equilibrium, free antigen (Ag) and free antibody (Ab) are in
equilibrium with antigen-antibody complex (Ag-Ab), and the rate constants, ka and kd,

guantitate the rates of the individual reactions:
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does not crossreact wi th non-RAGE peptides or with
renote epitopes on RAGE. "Appreciable” binding
WO p@iaekes bi nding with an affinity of at | eastPdD6$2007/064571

107, 108, 109 M1, or 1010 M1l. Antibodies with

affinities greater than 107 M1 or 108 M1 typically

bind with correspondingly greater specificity. Val ues

intermedi ate of those set forth herein are also

intended to be W@hin the scope of the kgresent

i nvention and anti bodies of the invention blnd to

RAGE wi t hAR T &%ge 6Y0-a8f i nPhfes, Né’r @xanpP & AQ06 to

1010 M1, or 107 to 1010 M1, or 108 to 1010 M1. An

anti body t hat does not exhibit significant

0 t 1 W C b d.

&t %gﬁﬁ@ﬁpﬁt { Wbl Asq] ORg [A@-"i\bt]argﬂﬁ H%%oéi%%ﬁ do%E}a}he kBdis given
by: Kdepikttkze= quﬁAd]fl flagond]. nikd erasl enits EﬁCoﬂa!@mdt@n amost typlcally M,

anti body that specifically binds to RAGE
mM, UM@;ﬂJ\éCP I§fC. bi YAeRAGMPRANG AN aﬁl”@iﬁsf %Féﬁ‘?ﬁﬁ?d @Salgl, having
greater‘"éﬁfiHit)P |Ern‘?&ﬁéf%§i %r‘ M5e. %eaé‘%éo%%‘i%n cqnstant Ka, is

specitic for a partlcul ep| ope w | or exa
given motKas Fdea/kd c—'a{mgl-&b]c/r Eﬁsg}[rﬁéﬁctKa/\hah ungemf énegrse @peseruimtlon most

typicall&i\ﬁ'ﬁa prl\gig 1pe %nggwaﬁ‘&r%bﬁ P‘Ee:endl H%H@y Feefers to the

strengtﬂ%ﬂh‘é‘ @ht@arﬁaﬁﬂb (vn%rﬁw after SRR of ?@fé%.foleccalnmax%g Antj-
I's determ™med according to Scatchard anal ysis and

RAGE @otipediesinay bencliatgcteszey ¢ texsnaugkidhehikd éomthetlrhlemﬂmgnho a RAGE
protelnsiaﬁé:}lnc'htnényvlltggq?ﬁfsgtﬂgla Sﬁgc%bgfaﬁ&kgﬁf hg;ﬂ?}'g%g#] orR about (lower

Kd val@e)t ©r abaantppédf Kdnidiye)deppnghs eonfeRe thé asenesiboutof i |s intended to
stereochem cal fit between anti bodg1conb| ning site

mean thadndicaiegiRd yetuer #i2Rdriti., 16d of @heutil ZeKdfin the rmggof)from 0.8to

4o contact bet ween them on the distribution of charged
and hydrophobi c groups, etc. Anti body affinity can be

AR ARt T el B ReBpat piiiaynrerdibrioked drtgay derived
from aPflenQNBeRNatdn of Writideaypresuding rcessneans e B( @Prf@hoc?’(‘éscbr B cells)

occurs when surface plasnon waves are excited
which rgthamegesaus i estfudere i@ngh@ntigenii spaaifictyat Thearigrm “polyclonal

antibod: f %8', Rt I?)?a%'tlg di nati frgr%edlﬁg thrbIonaI opulations
c}gn act W hsa I"e, angg use?r 98

a reduction

of ant.b@dypmmmg gells whitlensret fetdrogersquas ¢h@or§nnur¢a1reoa1nd epitope
g%l e and wavel engt h. Bi nol ecul ar bi ndi ng even
Spec'f'@’é{ust’éJ MANE L STECRINKE ™ B fGoRMPle aNHEeR. dYlopadoaaly faé‘éje polyclonal

antlbOds!% ﬁrg | %Eglﬂ/ dtﬁfnebgdﬁéﬁﬁﬁlﬁg &s crlﬁ@ﬁ%’rét&bnﬁdsh?ﬁgﬁgil be purified, as

I'SsocCi dat | on ‘const ant
descricesistmareat.i on constant, Ka, are quantitative nmeasures
of affinity. At equi I ibrium free antigen (Ag) and
Theaeant'bindihy péibnabe anmantibody (or "antibody portion") includes one or

more complete domains, e.g., a pair of complete domains, as well as fragments of an
antibody that retain the ability to specifically bind to RAGE. It has been shown that the
binding function of an antibody can be performed by fragments of a full-length antibody.
Binding fragments are produced by recombinant DNA techniques, or by enzymatic or
chemical cleavage of intact immunoglobulins. Binding fragments include Fab, Fab'
F(ab'),, Fabc, Fd, dAb, Fv, single chains, single-chain antibodies, e.g., scFv, and single
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equilibriumw th antigen-anti body conpl ex (Ag-Ab), and

the rate constants, ka and kd, quantitate the rates
w@toorhe7undi vi dual reactions: 16 WO 2007/ 10974BCT/US2007/064571

PCT/ US2007/ 064571 ka kd Ab + Ag -* Ab-Ag and Ab-Ag -*

Ab + Ag At equilibrium ka [ADb][Ag]=kd [Ag-Ab]. The

di ssoci ation constant, Kd, is given by: Kd = kd/ka =

domair{ég% '%?ﬁal(ﬁﬂj @{Qm}ﬁﬁ% B > un| tggﬂ,etggﬁs\ﬁt af:lao argxrhglsolated

compléi‘ﬁ‘éht@ﬂ@/)’détfefrﬂnm|ﬁ&¢égi@ﬁp(fcﬂ§R d Iftf-b ﬁ‘égn‘l@l‘t"lé‘% rrﬂfn%*%@nt fragment
finity for i'S indicated F&h):bovver val ue.
é

consistingsotingt YionVidofrstanet CHagdomginsg;i Vagm@ntlmbw@leﬂt fragment

compriglil. ] Fapl fifomenls iRfed B, I TnSe UrleE' 8 fpe hingg fegion. Fd

fragmelﬁl\/béns@ttst‘of the S efldIEH eidomding, el Ay TRgntrt}consigtLosthe VL and
to the strength of the antigen-antibody bond after

VH dognginse®i apingle raé%ofsanb|a@t|@@%| AdAD fragment gansists of a VH domain

(Ward %Etal b?ﬁi@élN@[M{@gﬁ%ﬁgéfEﬁr 'Wﬁ‘ﬂe tﬂett\?lérﬂrs]odﬁ%@g!}vﬁwtﬁ% I'-;\Pfragment,

ot el
VL andiVé§aareadodeal foorist aepar(at@ipenestMyremrgbeqblnédpmsmlgowcombmant

methods, ek eyMDRL: IdhehhabarAbIes 1T @ BRdaRde 45 4 AR ieten chain i
which t'h@OU’IPQHSQ/ %q%ér‘ﬁglr@%rrﬁ rr%nov%n?fno?&ﬂgésel I gé Bingle chain

he range o 2. As used
Fv (sclf‘e)r(rBlr‘drehebJ 0988, Soienbe@#2:423-426).t Suah samglehmayn antibodies are

also mﬁqﬂde[gggc; frghnaémﬁlagg%é w@ﬁ‘ﬁrﬁltge te%n?%ﬂegﬁ%o of an antibody.

Other €S&thsShf siMieNchain mi@@dhn a§tdlb\§béﬂ|@§ é'rféda%fcbt eBi8Pmpassed.
specificity. The term" poI yclonal antibody" refers to

Diabodiesp| areabivejenit kispediiiali anfibedies nat whight Ndin and f ¥éLedomains are

expresfod Ofca BRI RoRRRYAS PdR, bUPHRBIF BMEirdRal 8 igh M atlow for

palrlngSMWethﬂhbyt\Abthlomllr@ohGthégsnalrﬁ@ chafrprierebyforgrg - the domalns to
Monocl onal and c&m yclonal antibodies may exist with
@

pair wigipgomplemanigsy g anasher shaignand &reaiﬁyg Bo ‘antigen binding
sites (éléH ?fdoﬁiilon@%ang?ﬁf” ﬁ)@%{i} &R 'NattIT gtdefg@. @Sﬁ\d?ﬁ%444-6448). An

ant’i (or ortron
antlbodynor Ltmladungnpomon trmreofcalqai ety dbenrpansof @. targer impaiunoadhesion

moleculog, FBIRST bk SOVANACH ORI 47506 PUBB.SriNE A Tpogy Ry antibody
portiont AwiH\GBne! torNafoReesihehoWoikiMt dMepeptides.  Examples of such
immunoadhesion molecules include use of the streptavidin core region to make a
tetrameric scFv molecule (Kipriyanov, S. M., et al. (1995) Human Antibodies and
Hybridomas 6:93-101) and use of a cysteine residue, a marker peptide and a C-terminal
polyhistidine tag to make bivalent and biotinylated scFv molecules (Kipriyanov, S. M., et
al. (1994) Mol. Immunol. 31:1047-1058). Binding fragments such as Fab and F(ab’),
fragments, can be prepared from whole antibodies using conventional techniques, such
as papain or pepsin digestion, respectively, of whole antibodies. Moreover, antibodies,
antibody portions and immunoadhesion molecules can be obtained 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
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bi ndi ng function of an anti body can be perforned by
fragnments of a full-length antibody. Binding

w0 e@giea1ss are produced by recomnbi nant DNA t ech@i/ysm®e7/064571
or by enzymatic or chemical cleavage of intact
I mmunogl obul i ns. Bi nding fragnents include Fab, Fab',
F(ab')2, Fabc, Fd, dAb, Fv, single chains,

o RS SRR o s ARSI S0 Hrt8l mona

antlboc())\/Hd\'nHQrt%nélﬁéﬁerﬁ“heav?m@ﬁt cR&inZgrsDand N8 difeteh® biidifg sites. A
onpl enentarity determning region (CDR). Fab fragnen

blspecn‘lg antipodyveare@isof rrmi}nmttwo(:arﬁge@t bingingf regiens/lwithvan igtervening

constafiy Sedith, “ HBhRTI EBoUE LA reEed o 25 Wby or metnoas

includirty fugidn 6f3h?bmdi9‘ﬁa§tbrl|hlelcgldfg:%b' ﬁﬁgﬁfenté:cseé réign”(Sﬁngswllal et al.,
consi sts o onai ns,

Clin. ExBn¥mewugob7%:at5-921an890 viKasbelay i Eﬁf, a993|, Hgll@”&mﬂ 0148, 1547-

1553 an antibody. A dAb fragment consists of a VH domain
(Ward et al., (1989) Nature 341:544-546). Wile the

TR B i byl to A B prassd TR fon g o8P & of tre

somatic@RomauReed amRid108sids byt aa shihhat la@tlbb@%eérd h@bplaced with the
enables themto be made as a single protein chain in

correspgiIding oreMNne meridugs fredi 8 hoMRIPgouIeBRINGBRRAHes@quUence. The

heavy gﬁbqﬁgﬁg%a rJgEQQq%r?éefﬁPg%hg% o(yé{iﬁ e@ﬁgﬂoﬁtare aligned

separawyl \bcbldl 2 zgmmllaésgequﬁrmdem ttbebVB@t&E)rmmabasb Wlot dentify the
he m " bi n?@g orti on" f an antlbotgI
sequencgarmsiBT ing RANSSEHIMOIRAT: b DURIEncancR (48 Bgdapadbody of the

e $ a b
renih S DR S Eb Sy PN s, i
positiommrumm cuch difiegérd polippeqid dd hehadla, obwgachsiangna acid thus

T O MY RLC T VT A D

role in %ﬂﬂ@ér‘ﬂfblrﬁcﬁng RAUrarW éﬁ]lrﬁﬁﬁﬁb%ﬁﬁé éblfﬂiér ouaLios t@fafeBPhRE Wesirable
chain and creating two antigen binding sites (see

characteriglic ofithe hgean asntibady shogkiotmeincludgdlin the final Bgnan antibody;

as an exiindsy 241l R s anfb R igBhured Rlfls BRiRse PR rutagenesis

approaeh il Woe Hef wa]@ﬂ toYoaraltgtidn. o Tondmhit@ednentumber of amlno acids
associ ation he antibody or antibody portion with

subjeci fa RACKTBHELIAN 956 ABIED racie: PRRRTIdINdlarks dlffgfent from the
|
closestsgérgﬁg)l gﬁ%ﬁéut?@gﬁ%ﬁﬁg fhe é&?éslb%%td@ aﬁl%é Isﬁglgvln a second

germlwrmi;@quénee(dérprrenyanpwr,ov[ﬁiedl\fhat e sdcondlgh)linElsmanence is identical

ti bodies and
and collnear to the sequence of the human antibody of the invention for at least 10,

preferably 12 amino acids, on both sides of the amino acid in question. Backmuation
may occur at any stage of antibody optimization; preferably, backmutation occurs
directly before or after the selective mutagenesis approach. More preferably,
backmutation occurs directly before the selective mutagenesis approach.

Intact antibodies, also known as immunoglobulins, are typically tetrameric
glycosylated proteins composed of two light (L) chains of approximately 25 kDa each

and two heavy (H) chains of approximately 50 kDa each. Two types of light chain,
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Hybri domas 6:93-101) and use of a cysteine residue, a

mar ker peptide and a Ctermnal polyhistidine tag to
woredog/ 17yl ent and bi otinyl ated scFv nol ecul esPCT/US2007/064571

(Ki priyanov, S. M, et al. (1994) Ml . I munol.

31:1047-1058). Binding fragnents such as Fab and

F(ab')2 fragnents, can be prepared from whole

anti dles sing conyentional .techniques, such , ,
termec BRTR GoLKatH: g kLo aPUESEEE: \rpendhS s e amino acid
sequerﬂf@éﬁﬁ@'c%ﬁstd?@@%ﬁﬁéﬁlﬁ of ﬂebv@eﬁam mrﬂ[]ﬁb@@%hr&oéérﬁ BBSssigned to

nd i munoadhesi on nol ecul’es can be obtai ned using

five mast@radaas@s A.deolrbGrnand MNand seharalwésheses mey s thrtmr divided into

subclaffsClidbiiet) 8 of B, hdlab e gl (41, el8NoA. Fashyiahy chein is

compobé&d Wi Ger Ntteadinad vhaxisiee®) daphaiht(¥L) h&d@@ﬂ@tﬂnl@@?ﬂ@mam (CL).
PCT/ US2007/ 064571 binding sites identic

Each heawpebaini s compoped mfcanolﬂater@mal b\éd@ﬂmﬁ@ é\ﬁH) three or four C
C tl

domanﬂéé@H#)r bﬁﬁ ahﬁ(lﬂ éqe a|Hr sﬁan H %lﬂfr% e;%io& r’rl?énlglatr\]/gH is designated

as CHgit é’she XXH landp\a’tl tﬂomamt cbmllgt oarfoad sewglonslofdlelatwely conserved

soquertsl SRR ASLNE SO T 180 LALCIUSHDR.  COISLAN. (oo
. %é‘@?ﬁab'ﬁzﬁ%%%r%@ef P -

CDRs)aIThe CDRmcorEmm rrlqstmﬁthe resdd Bkore3RansibEdfor ;spkoiicahteyactions of

the anibod WG Rtoes o CORS 876 leBed %, 5y DR e dhRGIand CDR3.

Accordq'ﬂdly ocf:Dﬁ@onﬁﬁur@HtsQﬂ the malé\al 8iaiATBrBO-efsrtélp t@tasaHhumnand H3,
body are replaced with tthe corresponding g rmine

while GEBu epnsstuantsoa thertighb gbain g@r refenied é@taSbeyL%eambhae CDR3 is

the-areglEpt, g cbr B RaobRllr MR ST I8 ARG bRy shep o, for

exampld)@ageferias shoeas eNe efnind ddie rdSidds daigadatee tian 26 amino acids.
identify the sequences with the highest honolo

The Stmtfmfeﬁtm@%es Anch e rmMERRINBb BPNBSURNENS | GivEiRierent classes of
mmunQé@b EFbe el kn g)W?] ﬁ%@érpe%?%%&%ﬁ\é% tH%Eﬁﬁt#c;bg/ strycture, see

nucl eot'i posi'ti6ns enco
AntibodigsnA babcm‘ato?tnd\/lamhaﬂ Gfoltﬂiammngm-lamcacuabdrbmy, eds. Harlow et al.,

[ dent ndJ date f.or back atl on sho
1988. (Gimet phLim e G Wl JoFagtioG thet prart aub T S B GtH a9 g &rCH, VH,
CL, VLPOBR, @R%ﬁ% ot rg@hﬁﬂs@ibétl\fé)ﬁﬁgmémsere gTUH?é fﬁ&‘ﬂloh%f the VH, VL,

affect any aracterTstic of uman
or CDF&subb@dW&immsjtmﬂme ddigenc i.adde |b|md|rh@frfagmﬂntmm@rg the portion

of the etk FreC i) Re SoeE pHNARE AencaisrC. FEbeptor andlor

complement.

Antibody diversity is created by the use of multiple germline genes encoding
variable regions and a variety of somatic events. The somatic events include
recombination of variable gene segments with diversity (D) and joining (J) gene
segments to make a complete VH region, and the recombination of variable and joining
gene segments to make a complete VL region. The recombination process itself is
imprecise, resulting in the loss or addition of amino acids at the V(D)J junctions. These

mechanisms of diversity occur in the developing B-cell prior to antigen exposure. After
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approach will not be subject to backnutation. To
mnimze the nunber of ami no acids subject to
whamkies7ad i on t hose am no aci d positions foundP@DUE®07/064571

different fromthe closest gernline sequence but

identical to the corresponding amno acid in a second

gernl i ne sequence can renai n, provi ded that the second

erm i ne.sequence i s identi and col i to the ,

antiger g HuhBUR. {FE RomeSSh PBORAIORERS el uidsiog, somatic
mutatidré@Haskd: on Rh&T&tiAkted Idirapemer g@hﬂﬁ’ne %n@%é@rﬁéﬁt@s t9d random

the am no acid in question. Backnuation nmay occur at
recomkingtion atjhese sagnmeydyangrandomntVidVL paidngr epitg,1.6 x 107 different

antibo 8 K el SHEHES Fy%gsﬁ}e&;%l Pﬁ%@pglo&yeg@@e%qtﬁ%%) ed. Paul,

Raven bR&IsgU tNdw OYlok¢ NIV B - dWheat bihdpepraicessére tiast ecrﬁtlr‘bate to antlbody
mut agenesi s approach. Intact antibodies, also kn
d|versn;yr(ﬁuﬁra)gs§@mat|¢srnugat|@n,) afe teenyniocaGawat, ,|t;|s thought that upwards of

1x101(9'd’ﬁ&%}ﬁ aérﬂ%o%[e%t ;@U@ng%”@%ﬁ%%@g |H‘9n%ﬁc%6b%g égﬂ?és“sznd ed.

pr oxi mat e

(1995)oédappomml entk) y\cs?emm Rrasd). Sﬁmmkag}oescm)f IBeghatise of the many
WO 2007/ 109749 PCT/ US2007/ Q645
procesp%%@\éo\équl@%@ra% anHRALY | Veo{ﬁg b%d?éﬁ““}(@é(pg}?& ingependently

derlvecﬁrﬂnérﬁk?clﬁﬁ‘gllRgntﬁd%snzgﬁggﬁfesa%e L %Hn%é’d‘?ﬁmg‘)ml W\fa% identical

eavy ins can e assi gne
amino eeideseqekeasses: A, D, E, G and M and several of these
may be further divided into subclasses (isotypes),

§hg teing GldinlegiZihg | péiBpeptefe?, drgAdimeriking gddmakieichincludes any
of an N termn

oot B i L o e 4 RS e
with aﬂ(?)if)?ﬁfr?’p&g%pghdoe: ?gﬁ@ﬁ%ﬁﬂ o‘@%m Q%ﬁgh%éﬁ@‘ﬂl%r%l\de cPates with other,

identicaledjimamizinfhpolZpeplates, theneby fpmokgridmomuliers. An IgG Fc element

s an efgRPR a Sinnding Sompy tnd) 1ot oiR FacSmbRais: sitipaly, the
d|mer|£rﬁgi'ﬂ561®lfﬁfe}ﬁt|6§%s@Bélafé_e%ith tRer Eﬁ%rerﬂrwlnié%)ngbpbuy@eptfd&smthereby

~a scaf hree regi ons of hypervari a
forming égieraoedinesnpll bshinalelcinedaippentdamad fegisasdimer with the Fos

leucine ZoRsr doFin Abp 1€ BrBldPe Froxafib b A it e camein pay tends to

form Méteborhbrinets] gemimdPRngar gomaingr radyt dorms Q@RlbotﬁiD%tero- and
and CDR3. Accordingly, CDR constltuents on the heavy

homony{iin@rsare referred to as Hl, H2, and H3, while CDR
constituents on the |ight chai n are referred to as L1,
The term TRMaDRBtivedy't clugesavptibodiesrhaying vavbpeleupad constant

regionsdicgrerégpi)éﬁ’dir%tt hr&rr%an ggpr%l'lnbeogr’p{munogl'ogglmc' seSuer'TEges ag described by
Kabat et al. (See Kabat, et al. (1991) Sequences of proteins of Immunological Interest,
Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-
3242). The human antibodies of the invention may include amino acid residues not
encoded by human germline immunoglobulin sequences (e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for example
in the CDRs and in particular CDR3. The mutations preferably are introduced using the
"selective mutagenesis approach" described herein. The human antibody can have at

least one position replaced with an amino acid residue, e.g., an activity enhancing
21



exanpl e, can be as short as two amno acid residues or

greater than 26 am no acids. The subunit structures
wa@ea7tba7ee- di mensi onal configurations of diff eP@nUS2007/064571

cl asses of imunogl obulins are well known in the art.

For a review of the antibody structure, see

Anti bodi es: A Laboratory Mnual, Col d Spri ng Har bor

Lab t Har | t
amino i KBSIORE; MTRch 48 Hos cehed, bk g, Bllinet™ S, ramundgiobuin
sequerfeed: Thé r@ﬁwaﬁ/'dntlb&'!y cifh ha@@%p Fd?t\ﬁérﬁty%dértﬁ)nscr%ﬁpéde’ijeﬁnth amino

active fragnents, €.g. he portion Of the V
acid resbRiesulbuali are met pArhd the hnmaamtgueg@hnenrrénunqgi@buhn sequence

Furthetb L}Jg)dhqn?e thf[m F}(]%,S&% 80 gw%)eo §tt53t¥\l/to ggsné&gs ta CAC @ced These

replacérﬁélﬁ?@trﬂé%aﬁldmmn rpDResiond\aki duxdyibed V@Yd%ItéWbeI@w However,
s y the use of nultiple gernline genes encodi g
the tergmrhyppe anitoslys asdisg vfé@reé”t yisototsipiidedl t dnfliude prébodies in

which é@@gégu&%’c%gtoseglv%ﬁlfg@rﬁ )}h%%é?rﬁﬂh@%' %t@ér(rﬁ?Hn%b% S5étfes, such

lver ol ni

asa meega;mra\ze beemgradted antorplatas féeaoriosequenteshe
reconbi nati on of variable and joining gene segnents

The IBHtas@ "rsvaphisih ntMhurhagi @mtibode ifdedu homiainoantibodies that are
process itself is inprecise, resultlng in the |loss or

prepare@idexpreRses. ererias atiijaled bysesqmpinankimeeansssuchihes @ntibodies

expresgg& U@fﬁ' SaFe fmtﬂhgﬁtr Sldr¥s 866 %9? lop trtaggf%cgk@@ )a'}g:bs? Eéﬁl(éiescrlbed

o antlgen exposure.
furtherHGTSQSﬁ’@rOM OlﬁéIIB\m aanbo@egl|sol3tednmkmlna)rrecorimb|nant comblnatorlal

numan RS B BB E D et Bo b TS Lo Ssoated rom
an amrﬁﬁl"%‘geg'}ﬁ% ) tﬁﬁﬁsrt?%&%ghlcrf%?ﬂﬂmd?ﬁHrﬁUnéqo%hl?r?@%r}es (see eg.,

rando pairing, u
Taylor, de Der ehtal. @892 ddues Aoidd Relse Z@’GJZBFCQE!Q&Fonmmbnd@B prepared,

| 3rd ed 1993 d. Pau
expreskEt, GHARY 1gr) SOlfith by AaY oS e PRLIMTES SElcRo Qf human

mmuné@lbeFW)gen@' SERfURhEYs (6 WEerADNROSE Ueh ! aSuéh"}ec’t‘ifn@blnant human
taken into account, it is thought that upwards of

antibodies Oheveli vedakiat anet | comstant degioas belegeadr oy human germline

gy OBHE SaBREhe [E8E Randbi ol ol TSR i Proteins of

|mmun6m>rgyta| nmt@msaﬁtw BdRibre d.$ NDeparmzint of HHlthbasty Human Services,
ersit it is unllkely that i ndependently derived

NIH P%'ﬁ@&@@ - Hnd24Ddi HOWgEVER SUeh resa@biant deinan antibodies may be
subjec®Retd fihCul WhithgBA¥Ss' BNt arfBliNafatshsyBARE 1 Suman Ig

sequences is used, in vivo somatic mutagenesis) and thus the amino acid sequences of
the VH and VL regions of the recombinant antibodies are sequences that, while derived
from and related to human germline VH and VL sequences, may not naturally exist
within the human antibody germline repertoire in vivo. In certain embodiments,
however, such recombinant antibodies may be the result of selective mutagenesis
approach or backmutation or both.

An "isolated antibody" includes 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
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The term "di nmeri zing pol ypeptide" or "dinerizing
domai n" includes any polypeptide that forns a diner
w@ eno7hogier order conplex, such as a triner, tRCT/HEI®NT/064571
etc.) wth another polypeptide. Optionally, the
di meri zi ng pol ypepti de associates with other,
i dentical dinerizi ng pol ypepti des, thereby form ng

over STBRAAE TS S1 b 49,5, SR i PR BXARLE 0, fina rAG

molecUi®d frerpbingr shBEies IMBRESVEr NG R YR8 RiritBBd R TRAF béts‘él%stantlally free
with other different dinerizing polypeptides, thereby

of othef gelldlagmater! @ndlariomermicalshe Jun | euci ne zi pper domain
forms a diner with the Fos |eucine zipper domain, and
As "hédraizorge anibedghybe af "antzlbo@yimahgwe:ubmiizedtRAlGE activity")

icludefoiyoa4BpgY FVIRSRCP B an(D PR GPEH eI MORKAEE) A (e Biological

activity d’fLHP@KGEntTm§ﬂYoddléﬁﬂrPé*ﬁtﬁe%Ib§féﬂl ﬁétlm\ﬁfWA/@E'c%W 5% assessed
and constant regi ons correspondi ng to’ human gerni ine

by measuringogjieobuate dedjigetiocs of aRAﬁaEcbncblogldabgctlwnabaucreasarnhlbltlon of

rceptd JAIE0 R ol B G PEOecRR UGB e BB LS Elamples 6 and
7). Thd®pmdidaers of hRRER bicksylcdiva@ivitpaian 6 assbbdrd by one or more of
Publ i cati on No. 91- 3242). The human anti bodi es of the

severa| pigadarbM WHP Qrmiel e agARYROKREWE iN &2¢ alidsenoe-g. chxaaeles 6 and
7) by human gernmine i mmunogl obul in sequences (e.g.,
' mut ations introduced by randomor site-specific
ﬁgtagen hSein vitro or by sopmtic _mutatign.in.vivg

forﬁ‘nﬁ tcﬁen Yy g]oamqry:ﬁl?I apnmgges.rﬂ?e chimeric

antibodi&s Qhatoﬁénﬂairefnﬁ?lhﬁlﬁélys@qlﬁano@t gesvsEdrons i igh-bilan immunoglobulin.
sel ective nutagenesi s approach" described herein. The

For thﬁunmstaﬂartbdw,m@aﬁechaa@tmdles st hgmanpdamungglobulins  (recipient

antibod i Ach b G5 A4y age R PR B MoisEpict i rbpiaced by

reS|duescirdmra:ﬁydelre/armbieCﬂeglcm oba nendadean kpetiee (Uumﬂantlbody) such as
m i ne. i nmunogl obul i n seﬂuence The human anti

mousecéﬁt HAPRIt Y DPenkyBARyPiyBaie NeMegr K Q@@'ﬂe%%cgmt}ﬁ’oa%mty’ and
capac@c' ( é&ﬁquft%nEQQtFﬂrr%si‘aﬁb Qﬁrtﬁequntlé}‘? nﬂl‘Hm’l'&gQﬁfu%'d"r@ replaced

obul I'n sequence up to ten,;” up
by corfesmndmg trmrt—hmmenore&rﬂuem tFurtpesmo"eonlsumaalzedpIaabmmes may

e cenment |1 within the CDR.regions as ..
comprigE SES RHES Tl BT Towa! i sase o ey i fogRT antioody.
These %dlﬁ@ﬁbns #e magd tb%ﬂhé‘r réfmenéﬁtlbdﬁyeﬁéﬁ‘&rﬁéhdenc|nU§§neraI the

anti bodies in which CDR sequences derived fromthe

humanizednantieodyr wiheeomgriseesuistaniially palicpkat lgagione, and typically two,
variable domains, in which all or substantially all of the hypervariable regions
correspond to those of a non-human immunoglobulin and all or substantially all of the
FR regions are those of a human immunoglobulin sequence. The humanized antibody
optionally also will comprise at least a portion of an immunoglobulin constant region
(Fc), typically that of a human immunoglobulin. For further details, see Jones et al.,
Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329 (1988); and Presta,
Curr. Op. Struct. Biol. 2:593-596 (1992).

23



as a nouse, have been grafted onto human framework
sequences. The phrase "reconbi nant human anti body"

w0 po7aekes human anti bodi es that are prepared, PCT/US2007/064571
expressed, created or isolated by reconbi nant neans,
such as anti bodies expressed using a reconbi nant
expr essi on vector transf ected into a host cell

TRERER S el o est Betaras Sttt as 8e bido SRefaN Sinity of an

antlbocﬁ}n‘fderHYarﬂtldérnarer @Qﬁﬁﬁ]ﬂé bgd drit-hRAGE %nﬁ@é&ﬂl Qﬂaﬂ binds to RAGE
antl bodi es isolated from an ani nmal

and/or rtb@s"@)itnahamgu Roteney of @ni antikadyn domaxamplen gyl abUH?IRAGE antibody

whose (EGRoEE o Jay RS B biposibal oty o BRREY: mhoiion of

receptePInGing ol a reat RAGE récsptet Biddhy asayot her means t hat
i nvol ves splicing of human i nmunogl obulin gene

ARNUSHEESSiH® REUCENR $AJURRSADINAMC AUEIBROBERIN#Mt includes an

human  anti bodi es have vari abl e and constant regions
expresgibta vedeicragidl koduaggletoryiaemeniensuitgeobiol mediwée esprsssion of the

oresen ibfpeon Rl B FUBHTERR 15

A Bl S BN R S 563 et Higaablp and efer o

a profeimesr aﬁélyﬁé’&hcﬁ-ﬁ Ry h8s SHbifRhBd 4 | Bediiddc® having portions
nmut agenesi s (or, when an animal transgenic for human

corresp@dlr@d}rmamlee acid ESgences iono twonert mrmurat@mmsﬂ@)e sequences
amn no

from e hloYE pFOEiE g SOl R PAAIER o Ragrid s Lot B hrdteins. Fusion

proteinshatiay Wilkbeheesi Vigking f Fégmﬁ@dof eratned édidshuﬂﬁm/een the portions
germ’ine VH and VL se uences, %{/vénot natural 'y exi st

correspnding te Heose reinthenbraieing. g&ueshi twsiare pestetsisr Baynbei wrepared by
ecomioFEAMOSTIRGITITLS,colBUSHBing I & KT B8 e mrouon

treatmaﬂpmaChudeamIGMt dyases @ndbotdorpdvated Smbabadexpressmn vector.
ti body" includes an antjbody that s substanti al
Preparﬁ?% OH Ui SFOteH)ft Eskﬂﬁﬂe&”ma()éﬁ@t%q p¥thoge Qﬁtfﬁng&ﬂd@a"y skill in
the artsPecificities (e.g., an isolated antibody that
specifically binds RAGE is substantially free of

3057200 5ag kchs BESH EhoYnBeBRHEr Sra Gniteyriogucteic acid

(DNA)I aod am@r@rﬁpmodmatbhatbo&pekeucf iachl I(RNA)ndsThBA@:Emhould also be
bi nd RAGE nol ecul es from ot her specjes. Myreover
unders{aQd 4@ dRCIHAE; @@d?q%@ lepés. samRlpght fa?|”9‘erf RNA D&lﬁhemade from

nucleofi§e | dHaMgdTRARd | 85 A5IcabIeC S the @ Bbodiment being described, single

(sense or antisense) and double-stranded polynucleotides.

The term "percent identical" or “percent identity” refers to sequence identity
between two amino acid sequences or between two nucleotide sequences. Percent
identity can be determined by comparing a position in each sequence that may be
aligned for purposes of comparison. Expression as a percentage of identity refers to a
function of the number of identical amino acids or nucleic acids at positions shared by
the compared sequences. Various alignment algorithms and/or programs may be used,
including FASTA, BLAST, or ENTREZ. FASTA and BLAST are available as a part of
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A "neutralizing antibody" (or an "anti body that

neutralized RACGE activity") includes an anti body
wob@seodindi ng to hRAGE results in nodul ati on PET/UR®07/064571

bi ol ogical activity of hRAGE. This nodul ati on of the

bi ol ogi cal activity of hRAGE can be assessed by

measuring one or nore indicators of hRAGE bi ol ogi cal

i ook BB B P 908 B, DPAREIR e cor
be usef vifH e. J)defa_lhl%@ttlhgg' ENTREZ W athitEe EHr@bQIﬁl Itr"?eﬂi\latlonal Center for
activity can be assessed by one or nore of several

Biotechnaegialnformation,rNatdendl d-ibiavy chddagisinendiational nsatitutes of Health,

cene A 1 pe RN M g A A/ by e o

progra@nivithadgas wéight @pmt elgﬂ gdohi amincs adidedee igl dleigHred fasoifit were a
non- human |m“runog obul1n. For the nost part,
£

single AMAGIE @r ANclend é&lsa\aécmbﬂfﬁ\feqrhﬂﬁ‘ﬁrtwgl &%wenﬁes
éwem pient antibody) in which residues froma
e teshnigibies foegllignment tare desoripednin MeghadspinaEsdymplogy, vol.

266: CofulE e RV B eEeR Slefbedtnvalf Vi PR . Dooite,
Academic PRsYsUIRG, Brdivigiod dfaMamguttrBradess Gy, Sﬁﬁcﬂ)‘eg@l Cwlifornia, USA.
af fini tgg and capacity. In sone instances

Preferablgiame @T‘eﬂh@rqguﬂ@rihiahﬁﬁﬁﬁ@& gB0s$ im the éeﬂw%@mh@?d to align
po [ F

e seBGiEPOTNET SRS R bt Soe I AGHIRS Sy pgrus ops i

sequentet afignmentsn See Meth.pMent Violg. i thdy7 3 87 n(1088). dotkieo the GAP |

ant i bod These nodi fi t|on are madetofu%
programae$ing téﬁtme)ejﬁen%,apgr\q&q |gnap[ﬁ1érr@le hodan be ut|I|zed to align
sequer{Bé'ganAﬁ %qteﬁ%tﬁ\}eogéar%létrqqe’%?ﬁ‘s% I\ﬁl“@ls{t(ﬁ-i‘tsbﬁ{g'a)’e "J\Jvllncﬂfruns on a

[ east one, and vari abl
MASPA\Rmdnnmhter oMI%ﬁfB@i-hmeaa ISmigh4 Waterntea algpedthrano a;bblse sequences
ons corr

5 on o FRSSOBSG A5 SRRHEror |38 FRRRRTRITDIIES b ety fgrpick up
distant[}gegelﬁie‘éi M&cﬁé@sﬁn@flsaeébe@éw mmleﬁoemem §868 M nucleotide
he humani zed anti body ‘optiodnally also will conprise

sequenge ¢rarst Nuplera aoid- effCOdaduamnmno@m@tsenuan@emea@rble used to search

: |1y that of a h
both profiheAg @Eﬁ% 0RBREEL Y her detail o see Jones et al .,

o AR D

Biol 2 593 596 (19‘92 23 WD 2007/ 109749
ACTABEG drptrins91a “Resepianmior Advandeg Glyratigaend Products,” as

known grﬁiﬁé’éh! FoptEsdntativd RAGE PbRthsSARA: 6ith Y RIguréd UA-RE. RAGE
proteins include soluble RAGE (sRAGE) and endogenous secretory RAGE (esRAGE).
Endogenous secretory RAGE is a RAGE splice variant that is released outside of the
cells, where it is capable of binding AGE ligands and neutralizing AGE actions. See
e.g., Koyama et al., ATVE, 2005; 25:2587-2593. Inverse association has been
observed between human plasma esRAGE and several components of metabolic
syndrome (BMI, insulin resistance, BP, hypertriglyceridemia 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
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anti body for an antigen, for exanple, an anti-hRAGE

anti body that binds to RAGE and/or the neutrali zing
w@eoreney4of an anti body, for exanple, an anti - PCEGER007/064571

anti body whose binding to hRAGE inhibits the

bi ol ogi cal activity of RAGE, e.g., inhibition of

receptor binding in a human RAGE receptor binding

esracl TR e, SERHERR IR0 FREIA St iabii Bgp B Rbiograpnicaly
proved&orén @ hric?Q distlagb h&h @FBH StchEé HegitBy tohPolredi at e
expreSS|on of the expressible nucleic acid protein or

ROIpY \?an%éﬂ L@RLStA EndCPIdduci € rg‘aﬁ"d”ﬁmdﬁr?{;z Efhent" or

pr ot el and Imeric’protein” are I nterchangeab
"RAGEahBEP eéélso rtetﬁerrezd modteeeln as “‘RAGHpépt iahe tRAGHERstse@) includes any

extrac@m qnaoigguence h A ngﬁ%ﬁ%po%pgf@é r@ﬁ ond'e?n%g tl(w)ereof that

retain ﬁ\%QHSFﬂfiﬁﬁ) bl & R)N@E"Ilgﬁﬁdﬂe ‘Prﬁ|§tt§krﬂSaI§BYerR%nﬁbH§se§rpolypeptldes
(1.e., fragnen of the proteins. Fusi

par .
havmgra{d;eagtr&ﬁ /mgermtygqoraarablmamea@ 3Qgiidendityor amrﬁqorafaragly at least

o5 B3, A BB A B L SOOI BB oot

which 4 ®pBRIligand oMRAGESBP WiEb@dn the correspondi ng nucl eic
acids are joined through treatnent with nucl eases and

hi e @ptéH o | AWRNREH atIGEatidH EndNPRTRICES Birftfing P&Per” or "RAGE-

Preparation of fusion proteins is generally “understood
BP" indlydeheny slmaetam\g:edecg npolypsitide, shall redecule, carhehydrata structure,

etc)théggfr(’{gg:nﬁga Séqléglfgglr%et{lrz%ﬁ%?x ﬁ'l g(e)wl,@eéor |§ﬁhé%rs épg protein (a
receptdr plypptidieG el 46, ERNARAGH er RAGE$BRYl d al so be
understood to include, as equival ents, anal ogs of

e RIS - r@%‘@booﬂls%rgagﬁ "RA Ba é&%ﬁ%ﬁ'&@or@l@%""i%mdé%y disorder

as applicable to the enbo el ng descri bed
in whichi aiglatfectesensle omtlsaue@@l’mt@)arammbreasmloe@cr@aaﬁem the expression

andior BEVRLE! FAGRIT: 97 Ber® RACE fllants " RAGErelbo aisorders aiso

includebélﬁY\@%rdé\Dth@msﬂﬂeé@lb% HRAUENE ©F nibrebgfriisom iy be eliminated or
nucl eoti de sequences. Percent identity can be

amelioie@) Ry Acdte9asw ifpRAGH fungiiesi navding, eacxapiricadrainistration of
an agegfﬂat GRruR8 RAGERALE.BP IRRARER)OF corart son.

€essl1 on asapercen tlty refers to a

VOB ERACE: B Bh e Moty AR R Blpein s shown

in FIG. S@@ﬂﬂ@@@ér eval | @l'énlﬁb'&ﬂ@(ﬁre@élﬁﬁrdeKGEaﬂd!eﬂrsurface receptor for
prograns nay be used, i ncl udi ng FASTA, BLA

advanqeTRISEOSHARITA elitt PRIGKSTS fepmieins bl e Bigd Qh@m t 26? 14998-15004

(1992), the contents of which are hereby incorporated by reference. The V-domain
includes amino acids from position 1 to position 120 as shown in SEQ ID NO:1 and
SEQ ID NO:3.

The human cDNA of RAGE is 1406 base pairs and encodes a mature protein of
404 amino acids. See FIG. 3 of Neeper et al. 1992.

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
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24 WO 2007/ 109749 PCT/ US2007/ 064571 the GCG sequence

anal ysi s package (University of Wsconsin, Madison,
woe®7ng97and can be used with, e.g. default sepPCT/HENNT/064571

ENTREZ is avail able through the National Center for

Bi ot echnol ogy Information, National Library of

Medi ci ne, National Instit ut es of Health, Bethesda,

ent identity. na e o
ve gertel i NB5 657 ST Yo 0GRS BE SR Bl Holgayor n vivo,
for ex&mBle &ACIhsERIGP GCad ngarid %d@'&hbeﬂo@él ichrdrho¥6th8| docation by

single’am no acid or nucleotide m smatch between the
homolagasissqasniceryologoke recphinatioes for al i gnment are
descri bed in Methods in Enzynol ogy, vol. 266:
Chepretrar "tidattingtd svifroreddndr tonal sujéetr r%quéodmpm‘dhgséatsleast one
ress

sympto&‘p \ﬂggfwgﬁu&eq_ﬁr(%%éqleeglc &g@r%er(:oci're%g\g ﬁ%é’& Curlng the disease or

Cond,t,&@byfrﬁﬁﬂa\,ﬁ, iSA.  Preferably, an alignment program
hat permts gaps in the sequence is utilized to align

F@ eHHu S rEiGsSB YRR Ry Imiol8BGiet FQﬁat% of transporting

gorithmthat permts gaps 1nh sequence alignnments.

anotheBeaclskt &cid Mbiwhish dihas bdEn 1iriked18dné 13951979)1‘ Ve‘\tteDi,S arhepisome, i.e.,
Need

a NUCIElp Rsioh e R Gt Ea e o TG PGl | AHOUER Jyee cbyector is an
mtegraﬁ(f‘e %Et%rr R4t ¥ %e%%e%htosrfebéﬁﬁ%’e Hﬁtﬁsthyp%ﬁ@ﬁ: %ﬁ’éthQf Sf a host cell

whi ch runs on a SPAR conput er uses a Smt
Vectors\may harbaih @@utq)rtmm@wsjy ge@mhggqa;@m@rat}ve)r\araj the propertles of a

rTHSSI I | el o t a oac
vector [ °HE teBBidihg Bn FETRILRL cohli (L5 RGN nEY B8 Fppomously
repl|cat|r$g O8RS hast Gélﬁ@béfaﬁﬂtp@él Smélgkatg,@plﬁ aﬁtwﬂhélu?dﬁ@bll‘ﬂ@e) Vectors
sequence errors. Nucl eic acid-encoded am no acid

capablg cefuglifeeting: 4 mxpisssion @f serressiblgonkcipicossids: tamhigahey are

operati@@&@ﬁ%ﬂé@%‘re E@f‘érr‘eﬁrt @Rléép%s%hfé%&@/néjctor@'m ein” are

erc eab eren protein is a
for Advan

d
cRBGRT AT FEhupoNeRR g\é‘? SEs B fEriltie bR By o rapqunds fan
ant.bodyc_prtbfa partﬂ;wr%aeﬂsdqL@nc:BAﬁﬁenpé@taﬁhB@dy rmlatauas with a specific

sol ubl GE) and endogenous secretory RA
peptlde{%w&g_t:p Endogenous secretory RAGE is a RAGE spl ice
variant that is released outside of the cells, where
Theiphraspatfestioé abiount'’hgs ASEd hieggin dseansdthaé amaalint of age or more
ons et a ATVE,. ,2005
agent, E%%@@?%é@%‘poﬁﬁk‘?er?g“%{é%‘iOQ?u%ﬁ“ﬂraesa%%Bﬁ OTé%%QF%See&“ invention

that is %%gﬁ?If@“ﬁ%u@l@s%n@%ﬁ@da@f@eéqﬁ%rﬁbnMpolﬂf?@tréc&jmzed that
when an agent is being used to achieve a therapeutic effect, the actual dose which
comprises the "effective amount" will vary depending on a number of conditions
including the particular condition being treated, the severity of the disease, the size and
health of the patient, the route of administration, etc. A skilled medical practitioner can

readily determine the appropriate dose using methods well known in the medical arts.

The phrase "pharmaceutically acceptable" is employed herein to refer 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
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syndrone (BM, insulin resistance, BP,

hypertriglyceridema and I GlN. Plasma esRAGE |evels
whawe/18478D been i nversely associated w th car op¢TUS2007/064571

fenoral atherosclerosis (quantitated by ultrasound)

in subjects with or without diabetes. Mreover, plasnma

25 WD 2007/ 109749 PCT/ US2007/ 064571 esRACE | evels are

and anhgRo i benS Ve oot 1R Ge Ba: e apsoriast sk dtheraproblem or
compl@ﬁ%‘rﬂ%bﬁfh@@hd?ﬁéﬂet\mt’h 6qBhEGhablé peRef@mMkatibor Advanced
d ycation End Products Ligand Bi nding El enent” or
TRACRERE, R SEdne Aok aplle Bt B G el means o
pharmaceutisattyrbcegeia ReGH apayial peqnpdsitian or fuehisiensucht aseraehniwd or solid

.y

transpdHaft 'trﬁ’@@&bjbkf’ﬁ agerfts Woﬂbbﬁe@rgér?fﬁtpo?% bfr"@\‘ét béd&/ @ aRBfr organ,
preferab east 95%identity wth a

or portp_mn iethei é@dyfoEaeb(aaqyner M b@mncwtah@h |nethe sense of being

compeIREdFRt EBuct A ot EDlal s et pf material

which &hrﬁl@eﬂ@a BarghzemacenticaifGreceBiiblé nirtigte sinaiide s ¢Dss @, such as
polc}/peptl de, small nol ecul e, carbohydrate

Iactosestgltuésiser@ﬂ SEETESE; {Nastariheds Sueh @seyaissaishi and potato starch; (3)
ceIIqu%eetér{dqﬂst 98tV ypepﬁl %%s@&u%gé?%}yﬂfet%@lo@ OLBWI cellulose

receptor po Suc
and ceFHA%eLBEbtaté RMIEpORldetedt! tdagmedm s(5)0|malt (6) gelatln (7) talc; (8)
ssoci at eiwd' sorders" include any Sgl sor der

ex0|p|e\mﬁ C‘W n2&CPER? W SR IANdoPURRASEQE WerPBi (Y QllS: ﬁH‘EPeaa%Bea”Ut oil,
cottons%redd&Frs%mér%l%ﬁgigm%cgﬁ?g?@ ISAGEgIIrnoﬁB” af séyf)éaﬁ’fon%@; glycols,

oné or nore -relate sorde
such ad smopylaneugI@/cahy(1dIi)spokyets t $lath ias tglyearimbl gorpitole. mannitol and

polyett§ihe Gy ERL 112) Flerpanch s euh Olatte Fag: sty Rratd! B4 Ygar (14)

buffenr%egéht% sﬁ@ﬁ‘d@' @%@ﬁbél@ﬂl ﬂ?dro&fﬁeagﬁ@taltﬁrhmun‘ﬂgﬂktﬁﬁée (15) alginic
RAGE- BP i nt eracti ons V-domai n of

acid; (16) pyedamdiiegvaieul (17| isRienicaspbing, e(1@onBingess ssthgtion, (19) ethyl

aIcohoI'RR )Gaohgoecﬁw @ﬁetﬁzfieé estgggk?pgr C%rg& n%dvnq‘iggﬁ(pﬁc?r?‘f‘ox?@ &gmpatlble

substagd:e@@mgtg@d gh@&nﬁb@mt@ forafulgtionsei ns, " J. Biol.
Chem 26 8-15004 (1992), the contents of which

Preparéf@h B?ﬁ%c!e‘h‘épélﬁ’ﬁﬁcﬁl@ﬁ by reference. The V-donain
i ncl udes am no acids fromposition 1 to position 120

ASmSRANE), 50cPES d Rd¥del 2828 a hamster or rabbit can be immunized with
the full length protein or fragments thereof, or the cDNA encoding the full length protein
or a fragment thereof an immunogenic form of the peptide. Techniques for conferring
immunogenicity on a protein or peptide include conjugation to carriers or other
techniques well known in the art. An immunogenic portion of a polypeptide can be
administered in the presence of adjuvant. The progress of immunization 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.
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SEQ I D NGO 3. The human cDNA of RAGE is 1406 base pairs
and encodes a mature protein of 404 am no acids. See
wWo-b@7/1®7¢4 Neeper et al. 1992. The term "reconPCTEHS1007/064571
nucl ei ¢ acid" includes any nucleic acid conprising at
| east two sequences that are not present together in
nature. A reconbinant nucleic acid may 26 WD
7/.109749 PCT/ US2007/ 064571. be generated in
F 86) OWRgHEINUHEATR) At rﬂ@'t%*a@no@nqmn&ere&@%tm gihe subject
polypeffi déé‘ atitis8ra cfaﬁrbee)éﬁ)'fﬁlhéd tihd, 6 Besitéd Mlyéoﬁéllcbﬁﬂlb“odles isolated
acid at a novel chronpsonal [ocation by ~ honpl ogous or
from then-seourdl ogdos preducthi menpelenalrhentioedias; t astibodigpragducing  cells

(ympnbEHBE o8 B, MEMEHp 167 i BaaBe riflef "B BF ptancare

somatucaﬂ@nb‘asughrpraledlhr@sdm&eaﬁmo@tranzmgrtﬂ;lltslsMhoais hﬁwmar@us to yield
he term"vector" refers to a nucl eic aci

hybrldcrma @@U$ e ughalerbnigres aa syl knawn ik AEr aRg ¢mféu@e aler gxample,
h

ine i SBohileSoRRALY LRIERReS, K e B! B19¥®) Natre

256: 4851 sieerhlinTaepB icelhybridoradebiemiqty Picozaret et an988) lmmunology

integrative ve r that is des ned o reconbine with
Today.; fls Taan@nfo BN -ahy BRCGRoSENARIE, 10 \ESHEie Mggarb ghonocional
L
antubocﬁ@é QC%H% %'E“é‘ml(ﬁfbg% gﬁ&do%ﬁilﬁanﬁr?@di%esﬁa %érY@ern?H(ﬁrng,e Alan R.

ties of ‘a pendi ng o
Liss, IoeJ Ipuul ar7-9ont exttyqridoma @elksecaor beagcteenadt onownoshgmically for

producfii? i bRy SSaRTioaly recive it ol BaioPd Bt ihg RAGE polypeptide
and m&RRH L antibsdies ¢ddiagdtifem eXalIess b@mp@fsur@wmbbide)ma cells.

nucl ei c acids to which they are operatively I|n ed
iogneferred to herein as expreSS| on vectors.
pecifically imunoreactive" refers to the
f
g@r Igtrl(,e ér@%dég% %g@bgggueg@@mgﬁg’%n{a%%easpLWQ%%YJreEPSﬁemeS As

one exaniphd, aebem\mlrtdmt @Icﬁﬂxﬁg:téohthmmahegle)esmcemmcluﬂlea/arlable regions,
se "effective anount" as used herein neans

, hr
which E%am ther aghigensPingie Sitegy M GrapBrhugnan @P“E%%&’s‘?t AprAntioody
prepar%ﬁ'?ﬂ?reil ébgg} ecti VEe?EEE‘lpr o@’ﬂ%.é%g's'ts%% %es??@d Qf ect t&ﬁﬂ regions

derivedaftomina mmanl immsnoglologlim. zed t hat when an agent is
bei ng used to achieve a therapeutic effect, the actual

Hoseared Bntibodies are a type of chimeric antibody wherein variable region

Huma

residues responsible for antigen binding (i.e., residues of a complementarity
determining region, abbreviated complementarity determining region, or any other
residues that participate in antigen binding) are derived from a non-human species,
while the remaining variable region residues (i.e., residues of the framework regions)
and constant regions are derived, at least in part, from human antibody sequences. A
subset of framework region residues and constant 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
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conprises the "effective amount” will vary depending

on a nunber of conditions including the particular
w@endited7en bei ng treated, the severity of the PUBES®OT/064571

the size and health of the patient, the route of

adm ni stration, etc. A skilled nmedical practitioner

can readily determ ne the appropriate dose using

t hods wel | nown int d| cal rt.s e phrase
mamm3sis, SRt | TSR PRRSEES | See Rica IFRS dTiRpgenic than
traditioh8f EhinfeRict BRSO JIEP HREUSHEY MEP&fédaét%bllrﬂﬁ‘lihg Cﬁlﬁnlnlstratlon to

and/ or dosage forns which are, within the scope

humansouribaredy.c aberninerprest , als (20BN ¢. frfrarmasol. nEKl@ntTéilef 292:810-6;

Kaloforer 2SS AEE CaTMAPATRY R SoRBbL AV (06 Podiat

Infect. DiichylL,1o-5ritation, allergic response, or other
probl emor conplication, commensurate with a

C%ﬁﬁﬂ’é‘r%@h%r*?@@%ﬁérh{lﬁlhékrebﬁ)triso(CIj_lng) QFH feftidues of antibody variable

. pharmaceutical |y acceptable carrier” as used herein
regiongrsaipaiticiphter uma@hgemb|ndyﬂgac§@gemj|rwmmrmg systems for identifying

cors S TEomiih, . Bk e eiuiin B badhl 6 daaBhie vageoiiy, and

the Chorlig dedhitioh Ny ®aved dnnth@abcaftudrgopfhe $traerRpIdoedid®s. The AbM
subj ect agents from one o ortion of the body,

r
definitigr |%ﬁdzqﬁ@prom|§g,betweﬁn g K%gat gnd tb@d@pprgg@rhes The CDRs of

the IlgﬁtaEﬁéfl %;Fﬂ‘b%tlw ?ﬁgloﬁ L)@Bhged' L?% ot RRHPs 24 and 34

er |ngr
(CDR1tLo)c 150 ahdlo56 (smmexaamm @hdrrafe(IODRB-L)Mnoot'dmgnto the Kabat,

chothig 15 §nfR A0 kiEn Atcoriiag 6aBe bRcRlinbien. 406 R8s Qiafie heavy
chain VR BERDREI0 4Fd LBnaad bysher EBictad a‘%ﬁf&ﬁt%n%t@’f Gha 458 (COR1-H),

and its derrvatives, such as so
50 and:eﬁrﬂo(;@@ﬁﬁ-ﬂ‘lyl am@lQﬁjlauslem%t(ﬁ;DRﬁéi)l (Munsteerirgn@ccording to Kabat).

Accord uI osﬁm‘fﬁ%%e‘%’quﬂ tﬁgyglsgg t?égv%g@@f%a\éar%i%gegion are
boundéwbﬂl%e ﬁ"@@dﬁé@%‘t’%o%ﬁbhs@ﬁﬁd 1{29QCI9R|15H) %@nd‘%@(@ﬂm@ H), and
cottonseed oil, safflower oil, sesame oil, olive

95 and>|102 ¢oBPRBH) Eenbkssinge asceiding GQ@hgﬂm@ol dAccosdiog s the AbM

definiti@rﬁﬁﬁ t(g[ﬁﬁs%%ﬁgtrf&a(/ #b Rﬁiﬁ%&e@% %@lﬁ)g 33?’}8)6%%%?1 the residues at

positio®s t2 andsIGH (EDR1M)| 501 aad es@NADRAIM), hadres %,nd( 162 (CDR3-H)
agar; (14) buffer| ng_agents, such as magnesi

(numbwtg éﬁ@@f@'%@ Kebatnusieh e efeal. (1989) @iCnl’\@ﬂ 4eeg; Sci. USA

Af rge r i akbne, =
86: 92%‘@%7% sm%@ﬁ %H%n(@fg Me{h%él?s Eq:ﬁ}}gg 'o?(;)g( %Terpq]%sp daetrseen etal
(1992)bmﬁ/ﬁanom@h‘hddsons 128ncar( Reest beral n()‘r996:)xlnc S(tembetg M.E. (ed.),
Protein gtructapec n IC |o|n?)6ex%}dn URR/%FS%C rléts!sc(%xforg rpp &t I—??E

As used herein, the term “CDR” refer to CDRs as defined either by Kabat or by

Chothia; moreover, a humanized antibody variable of the invention may be constructed
to comprise one or more CDRs as defined by Kabat, and to also comprise one or more
CDRs as defined by Chothia.
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Preparati on of nonocl onal antibodies A mammal, such as

a nouse, a rat, a hanster or rabbit can be imunized
wowao/1097ime full |ength protein or fragnents theCBUS2000064571

the cDNA encoding the full length protein or a

fragnent thereof an i munogenic form of the peptide.

Techni ques for conferring immnogenicity on a protein

SoeRTBl, SBtcrdiin s (RBSLATS A NUgRnEDHE that directly

mteracPWth'aQﬂlg@ﬁ AROSPRRPEArEESpoRE tBehy ARk rEeldd) 5BE (Padlan et
) (19£lﬁesence of adjuvant. The progress of immuni zation can
a

FASRBtbPed3By 3@t ecti on of antibody titers in
pl asma or serum Standard ELI SA or other imunoassays
Eeameéworks mdidudshatehthasemesayes aisaraitodyerartableasagioss other than
the | ev of t| badi es. 28 WD 2007/ 109749
hyperV@Eﬁ?'@s%@)% Eﬁ"BW’H FENRHES, ZBY f 9FTved JRrmg) naturally

occurrlﬁgtﬁmn"f’éh BAGHER ISt R RPR hakPNfraheldek BiHi€slibstantially similar to a
pol ypepti des, "anti sera can be obtained and, if

frame\ndnlsureg@n @‘olhpca@rmtl RAGEbeudtikedy ebthe swentioom Atifcial framework

sequeriq%{s%ﬁéh&?pﬁg%egﬂécﬁﬁe %Cl or}ﬁ%) ﬁfﬁé\é@ﬁ@ﬁé@&ﬂc% may also be used.

When Relattipged frammwiitki mogisH Zed amhamkaiord seGashdey that are widely
standard somatic cell fusion procedures W th

representagin AUrpARg neay bs BIEeTed avpEllesaPeBYIDyStseguesrgs. Additional

mutatlcgr?é?c?f' tggﬁnﬁ%‘r{ trgm %o atc&g&B 988&? %hﬁﬁf‘ép:bggrﬂg% tb PedtBfe murine

r “exanpl e
reS|dudsebbmé\rﬂdetd el givolrkedyindent@lerpedntaytKahtmr residiues involved in the
structu@“ptqamg\f ,oé(;% grg@ﬁﬁrtaﬁ@ingzé%@ﬁ% #ggl)ovgtlg'gg%%gaexpressmn A

peptidd E??E&Bréjgb’edlamagdo% ugéd t@BHalgFonrgcrﬁMun%% ddRable heavy and

r odu man nono ant i bodi es
light reg(Cmi secmerm:les to (d988Yy andrenmlic pabt-thanslbeliad pratedh Gaodiferation sites

: Ther a Alan.R.. Liss, Inc. pp. 77-96). Hybridoma
'ntrOdUEQSIbgq%%HUH@@@t@Qn%? 9 munocheni cal Iy for  product i on

of antlbodlesseC|f|caI reactive with an epito

tivearaead gBlieies iRy bg eﬁﬁ’f?&cp%'ﬁalara/nf)n%@(ﬁlaewr'&y Of methods
includlh%\?{aﬁé%gﬁt@g%% Coﬁerﬁgm% |'t;%é‘@g§l§‘ﬁﬁgpé@g6h§j?@BRs) grafting of

tion nmeric anti npris
abbrevided €12Rs, gratimgadf S;ms‘tmty\mmmﬁmmgemglcmse(&m%s) Aasd Foaekenstein

assemlplé({m d@é%@eagglgn?vggll-&ggm n%il]taéﬁg gﬁ%@lﬁo |ﬁgu8eussueperhumamzed

antlbod(#élé ' i%eWhhﬁhngﬂtwé‘Q)rSr'nb?é chBh§83% havenbéeHircideBodythe CDRs. For
e., an antib

example, human residues may be substituted for non-human residues in the CDRs.
These general approaches may be combined with standard mutagenesis and synthesis

techniques to produce an anti-RAGE antibody of any desired sequence.

Veneering is based on the concept of reducing potentially immunogenic amino
acid sequences in a rodent or other non-human antibody by resurfacing the solvent
accessible exterior of the antibody with human amino acid sequences. Thus, veneered
antibodies appear less foreign to human cells than the unmodified non-human antibody.
See Padlan (1991) Mol. Immunol. 28:489-98. A non-human antibody is veneered by
identifying exposed exterior framework region residues in the non-human antibody,
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prepared in a non-human species inmmunized with the
antigen) and constant regions derived froma human

w0 povoneghobul i n. Humani zed anti bodi es are a t ypPeT/u§2007/064571
chinmeric anti body wherein variable region residues
responsi ble for antigen binding (i.e., residues of a
conpl ementarity determning region, abbreviated

which gr?gsngilg’ég@eﬁqtfa” ttﬁgdet m Elgr%i np%ﬁtthrbéew {5@ %ﬁ)&j r%glgns of a human
antibod{ETArte flep BESBND &P thé”ﬁ@nﬁﬂi&?'r%duey‘mlﬂﬁ ahiiBo r &84 Mh&Ttypically
vari abl e region residues (i.e., residues of the

occupyf thesewenie pesjliontsin human eotisedias. regi ons are deri ved,
at least in part, fromhuman anti body sequences. A
Swnaftieg aff CDRansvmerformsgi by replscimgesneod rcanesCaiits of an acceptor

antioodye b Gaar FUMPROATHRATAN CE I ReantBaHY aGTHPTaEe dfesiise Famework
re&dué?s‘) "Rt ZSORsa8f iab GQMora%ﬁtl%é’P (Q%S Chi Refhaend %ﬂbé&% Acceptor

e., a humani zed i ght or® heavy chain variab
antlbodle‘gmay bertaelenied eaaed opesinkarity of yisameopk traaldua3eb,|etween a

cancido®,abEoBf, Al 4k B O uls " ok AHARe. Bbogging to the

FrankeR8fTh LPRrenPGLMEPR GafdWustk tégiomararal idantifde ek @fving substantial

Humani zed anti bodies are typically |ess inmunogenic
sequenagaipmelogyite iegch I frarhe wer [€9EMt ohi6girelevantinghdiwman antibody, and

CDRs gf‘{%%?{j ﬁh%h_ér{t?o\ﬁgg%e osa e?rqt'q tﬂ'esctfgf%és‘?@ dhe different human

Mans
framewdrkIregionk. Emlaté@ﬂethﬁ@%l@d@s@ful fabrdpamatiore of @ntibodies of the

inventié&%@%sq’%@épéﬁ | SRS Ao Pahicatiog N g%/ G84 G806,
Conﬁxl ementarity determ ning regions (CDRs) are
sfiting < abpreyiaiedod)Reaisi aarglatedr appreaeh.t Webreviated CDRs include

the Sp%?@l%@%ggfér%lﬁlﬁgnﬁéf%gkéln di @Paceﬁ?vﬁﬁf?’nlo %lé[&erlheﬁtghné; those at

are in comyon us

posutlorf@lzabl 3500661 @l BS- Q&memeohglstechmncan@rwtlmisltiodsym@fod 50-58,
Chot hia definition |s based on the | ocation of th

and 95§ﬂ ‘de'ﬂ JP%IhqatYMpChaér@(BH@ efiifig Gamventi iohi(Kebat et a; (1987)) See
(Padlarf[_%'f‘T%f&Dgsg‘% 9@4 81, 19 36@“ G?é‘ﬂng‘“tﬁtsfﬂie%ﬁ%ﬁgfo‘aé?ég%ﬁ.ng residues

e I'i ght chai n vari e regio
(SDRsp @upabeaiseg drhﬂner lemiej'smda”tg tadithe doirsdi@d spedifiddy and affinity of an

, CDR1- L 50 and 56 - and 89 an (
a”t'boofi/c%%?‘BirPHbg ?@e f%aeﬁ%’@iﬂc%thﬁ |‘5ﬁ°a?'(EI h&%"wﬁ’( 'QP'&JCDE‘EF within each
of the &Si’ﬁBFe%éiﬁaltlt‘? ddierriiaiay redfdnd| GDR@L Wh%l)@%f EP\fe thh€e-dimensional
heavy chain variabl e region are bounded
structur%|0@L@§|b@ﬂypaj§igtenon@mpt_e>@ﬁd C@BB)I(]@DRM-thH)anaWSIS of the available
amino acid sequence data may be used to model sequence variability based on
structural dissimilarity of amino acid residues that occur at each position within the
CDR. SDRs are identified as minimally immunogenic polypeptide sequences consisting

of contact residues. See Padlan et al. (1995) FASEB J. 9: 133-139.

Acceptor frameworks for grafting of CDRs or abbreviated CDRs may be further
modified to introduce desired residues. For example, acceptor frameworks may
comprise a heavy chain variable region of a human sub-group | consensus sequence,

optionally with non-human donor residues at one or more of positions 1, 28, 48, 67, 69,
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50 and 65 (CDR2-H), and 95 and 102 (CDR3-H) (nunbering
according to Kabat). According to the Chothia
waledornod7eon, the CDRs of the heavy chain vari abdBUS2007/064571
region are bounded by the residues at positions 26
and 32 (CDR1-H), 52 and 56 (CDR2-H), and 95 and 102
(CDR3 H) (nunbering according to Chothia). According
definition

71, an 37 arCaREE D B G AR 3 RO LETGUELk Jpoy Eomprise a ligh
chain \%‘Pl%btéd r?@f é%n%ﬁﬁsmﬁ@@%ud") cormeriang s@%ué@@%d’ﬁbnaﬂy‘%th non-

(nunbering according t
humanswqmeslﬁne%at ane qrme )offpasdionsa?,| 3, 4Add 38565 an . Following

arafting o3 15Roeg b B TheBkin e 1) i ambiiRequences o

optimizb24itibaay dReding @indalunclidrdflit). Bee3.gr PTET thtdinatibnal(Pdblication No.

Protein Structure Prediction, Oxford Uni verS|ty Press,
WO 9188%7d, pp. 141-172. As used herein, the term " CDR'
refer to CDRs as defined either by Kabat or by
Buoran tamewosks/ef o heawy ehainz@tiagi regiely thadmabbe used to prepare

nurnanis8 SR RRGE s AETRGIHTNEdnnt PesdRE, bE BT EPs4, DP-54

FW VHBaHY, DRu5a VIgRs0ASDH] MH-HdZ)))DFGZ@t Wi-2b & WO3 (VH1-03), DP-15
2007/ 109749 PCT/ US2007/ 064571 pecificity deter

and V{-8g(\U&OBSDRE Aranct ¥4 Y Hir 1y DRIRENGL W27 SVl y24), DP-4
t t t
(vH1-4g) BFSE Ao R AR PAZ T AR S (R, Uigggpvhit-e). DP-3,

and DA=8IEBI13f). 9: 133-139). Franework residues are those
resi dues of anti body vari abl e regi ons other than

PRIy BE N ke bf eDight @Biauesriadte a8gvRTtkal @RydEL8s6@Yo prepare
be derived froma naturall ¥ occurri ng human anti body,
R 17

humaniggeghantsRAGR AaHOedigsEvide frRaewark sewduemol Auman germ fine clone
DPK24S' gag%,, Bek- gf W%ﬁké%@n @TDKbh‘?/ ”o%”ténof’é% line clone

e i nventi on. I ci al r amewor

subgroagguﬂﬂn%‘hdt‘hﬁlt Tied eI RAVIhg anlﬁﬁﬂéﬁﬂsﬂ@ﬂﬁ RIPKRY denhi Medbaly increase
sequences é@al so be use When sel ecting a

antlbod‘yr@fﬁé‘@b‘ﬁlﬂnflé T4t |ﬁ§ﬁa¥52§t Féal., @%Téﬁﬁes that are

widely represented in hunmans may be preferred over .
Repegenpativeu huseenized eanti-RAGEI @nébodiest af i tres iofentian include

antiboqies Payigb e e oRLCPRe 8Pt S0 ace B a i autience selected
from SEQI BNNTEN EPYS apgf Wxangsedurfmamyed vesti-RAGEeantibodies may
structural integrity of the antigen-binding site, or

comprisg tvapRronerafiRing eglesied é&osm DR of a heavy chain variable region of
any one of SEQ ID NOs:16, 18, 21, 24, 20, and 26, or a light chain variable region of

any one of SEQ ID NOs:17, 19, 22, 25, 23, and 27. Humanized anti-RAGE antibodies
may also comprise a heavy chain comprising a variable region having two or three
CDRs of any one of SEQ ID NOs:16, 18, 21, 24, 20, and 26, and a light chain
comprising a variable region having two or three CDRs of any one of SEQ ID NOs: 17,
19, 22, 25, 23, and 27.

Humanized anti-RAGE antibodies of the invention may be constructed wherein
the variable region of a first chain (i.e., the light chain variable region or the heavy chain

variable region) is humanized, and wherein the variable region of the second chain is
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peptide structure prediction my be used to anal yze

t he humani zed vari abl e heavy and I|ight region
wG@eworowes to identify and avoi d post-transl at PONEE2007/064571

protein nodification sites introduced by the

humani zati on desi gn. Humani zed anti bodi es may be

prepared using any one of a variety of methods

i ncl udi,ng veneerjng, .grafting,.of co nt ar |
not hurBfigeh (i RGP AR BfHe HERLEES T 3o huragn species).
These %‘éod%aérté BOtyRE PRGNt dd aH8b&d Y refeh@dr RR8NSemi-humanized
DRs), and Frankenstein assenbly,” as described
antlbocb@'s ow. Humani zed anti bodi es al so incl ude
super humani zed anti bodies, in which one or nore
Ehartgmstdnﬂvegibeerofidrﬁmedumd humeahize@Rei-RAGE antibodies may be

derived AT GAsIaR bERRIEROf ATY MBSO, 1851e I J8fedgh. and any isotypes
thereo ORRBESg Y Idglg3 cogiazeRoWipes o‘?t@@?aﬂ'ﬂe%lﬁg%béquences of

ntheS|s chni ques to produce an anti-RA
many antlbqﬂ);dyoastaahyeg@gsr@r@ &Bqubncdheveheigei ofg ai bumage@otype and

mosificiohd SRR ayfog e | BelEERe iy Erhdiel 3REihhgre actvation

of hostaddfeRes! yndthanRshi %ﬁ@ldhl@rtafhﬁbé@*]‘bﬂjﬁlstn@@mﬁsSélee(Reff et al. (2002)
exterior of the anti body with human am no acid

Cancess derifled: 1HRHE0). vehelrdieningingf i5661eRCes RawAdings dnmunoglobulin
t dified non-h
constalBE, rﬁr@i‘*ﬁ%%%ﬁéeﬁﬁggﬁf 8 ol . 26: 489. 98,

hurm ant i bod S red,.by,. identi in .
@hmgré B SRheREsd a0 e o Ehibycied oY PR Bflpstructed using
standaRP tedht sa(ﬁdthﬁVthe at. \Mor 20/ 18 NVAble regions may be prepared
PCT/ US2007/ 064571 which are different fromthose at

by annepling dpgethes pvepdarping dliganecleptidesgneedingfthe valiakle regions and

Iigatinqj\‘m%rﬁ’?ﬂ&aﬁré%ée%%i ?&?tBF c8f1 qﬁrﬁ\ﬁg'éjﬂUHafn ﬁrq'tltf éﬁ%ﬁﬁant region.

am no ac occupy ese

See e.pQHdramX Lanéuqn%e)ammmmﬁsa\ L@JafettomM@huéDl@oIdSSpring Harbor
perf or rred(c‘ég/gre | aci ng one, or of _an acce

Laborelgyyi Bty (8. SPH G UTAIROANEBo P oA Hes. EReTHobgS. 4196265

t f
4,946 mra g@f@gggssfﬁ% id@”ﬁﬂ\%&f Sﬁgﬁ Sgér??f)bo%‘ﬂy)é%%’?% 90 5'5'985 279:

6,054,561t |'betmmntaanthimcks® eéldhlem)l dmsrm}smm teioninkaot | tejracrferlc antlbodles

including, APBERy el HeREro e SBay DERTEP S i SeRidG, a lgscribed in

PCT hﬁt@rr‘iél%naFfmmﬁ%ﬁﬁér@'NoaIWOOGQIDQ@MEBH ArtRSRYOl nr8 IS also be
are identified as having substantial sequénce

prepared ivig ttpdustieach cysteinawesdue(g) onthef anhieodyerenstant region, which
promotréoirr]ﬁe%h i cﬂQﬁHﬁQS doydnd"’l{(l)(rllmation, by use of heterobifunctional cross-linkers
(Wolff et al. (1993) Cancer Res. 53: 2560-5), or by recombinant production to include a

dual constant region (Stevenson et al. (1989) Anticancer Drug Des. 3. 219-30).

Antigen-binding fragments of antibodies of the invention may be prepared, for example,
by expression of truncated antibody sequences, or by post-translation digestion of full-
length antibodies.

Variants of anti-RAGE antibodies of the invention may be readily prepared to
include various changes, substitutions, insertions, and deletions. For example, antibody
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CDRs of the non-human anti body are grafted onto the
conposite of the different human franework regions. A
wo edoatied4met hod al so useful for preparation of PCT/US2007/064571
anti bodies of the invention is described in U S.

Pat ent Application Publication No. 2003/ 0040606.
Grafti ng of abbreviated CDRs is a related approach.

sequertcdd; Hifva bR APTaZeLof" BSHN LieChat (h IR Hpa HoEE B antibody
expres@i%' tT@Hcrédsk ?rfb sé@n?’ﬁaﬁ'ﬁfé 3\9th%63htib e gl é&\?ﬁgéf&,“eﬁtor binding

and at positions 31-35 2101 in
epltopewes@my behicergarataskrif rlﬂ@t dlfﬁS@lﬁit ahsaacdy lokatbfae ae“ttlbaﬂy heavy chain

seauergsy’g9do ST PRSI R &7 a7t " AebuBRRLMgerEaons. o ennance

antubodysaab)nty houRMndeicatioh g |$l¢;d&b&bg@@eﬁgets‘mhetéteresudue 241 with
bi nd |$ SpeCIfICIt and affinity of an antib

prolinec ofBPngRl et @l i($99@r Moki W@HUW 30 HaSs10%; gfﬂher useful changes
include d%{ﬂﬁﬁ!t%n%%% r%ﬁﬁﬁe&"'t(% nggs?f’eC |g%@g?2§8§ﬂpﬁéﬁﬁﬁemé‘éht Body with a

rmning regions
drug. Fbremamp‘renam cmmlbodgztmaytbe" aodiffecant itb alybetl itgeminus to include
ned th anal ysis of the avai.l abl e
amino 3RPRGOAGTHO FURGRHIER! dlaf EHREPIS & s oh IR VAN desidies may be

added Va"l"h@bbbhé npf%égﬁn@” b%CHHd%eod'téslﬂfPoHééété/te%f forbinding  of

m no ac:| resi uest occur at each position w thi
carbohydmtesﬁ:@ﬂot@@ﬁmlah@ [ dent ified as mninmally imMmunogenic
pol ypepti de sequences consisting of contact residues.

Selelltleadl amtiteidyaiariah@%budlé@{ﬁﬁ)sylat@n i$3rhsIhatesalttimimproved
f r amewo breV| at ed

rks for grafti CDRs
functiopghprggertigs H:oé}r € I@,, r%edtﬂga fion ngg cosylatigq can result in altered
effectoF ﬁﬁk%ﬁ§ e 6orln€I)é%gEH %ln@]ﬁg%tﬁfgérﬁﬁﬁe?’&r bﬁ)rgaa\hd improved ADCC

Ise a-he ain vari able”region o
and/or mblldg deaeaked cﬁﬂaqa NG eqde@bE, (e. gptohanglrigyof/\d:c toligosaccharides

from cgmpgag( %ig] P%glg%gr%%nggg%%%@gﬂdlg@?%%ﬁ gefcrggssei tdﬁ}n%inding and
CcDC (E&? / é1§20RZh@§‘b'§7al 7@ch@ﬂ9|6|o%§ 26@731W01d514ir118)<)a”}%4d%1|ﬂc%t|0n can be

hurman “accept or franewor k onprise a chain
done bydrioengiecerég bact@flaayea,a’eaplagUgelga; dngect celdmgequmgmmallan cells; it

can alsi’@.oﬁgg éﬂ)%%npzprf)éfn%g@g{ %(g gﬁé @n&nna@?ﬁ#eﬁ%@é%g&%ﬂ%ﬁ@ﬁpgfhways in

genetudémylewwumarearoagémems addicosplagbn Jaangles benyltdrednmdexplviting the
t he donor and/or acceptor sequences to optim ze

liberalitynwithofpichi Be92gatiafding RNy B1eS| (glycosgg@ar@f@fasemolerate a wide
range #ﬁ@ﬁé{,@? %gﬂ?ﬂ{atggblljlﬁﬁy' %He'*? Skl||thﬁ thgﬂﬁly?ﬁg'?gtﬁa@rotems and

a heav arn variabl'e regio
naturalbpradisets tthraugepar eariety of chemical approaches: with small molecules,

enzymes, protein ligation, metabolic bioengineering, or total synthesis. Examples of
suitable small molecule inhibitors of N-glycan processing include, Castanospermine
(CS), Kifunensine (KF), Deoxymannojirimycin (DMJ), Swainsonine (Sw), Monensin
(Mn).

Variants of anti-RAGE antibodies of the invention may be produced using
standard recombinant techniques, including site-directed mutagenesis, or recombination
cloning. A diversified repertoire of anti-RAGE antibodies may be prepared via gene

arrangement and gene conversion methods in transgenic non-human animals (U.S.
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humani zed anti - RAGE anti bodi es i ncl ude franework

resi dues of DP-75, DP54, DP-54 FWVH 3 JH4, DP-54 VH3
w2070 8( VHL- 2), DP-25, VI-2b and VI-3 (VHIPOBYS2007/064571

DP-15 and V1-8 (VH1-08), DP-14 and V1-18 (VH1-18),

DP-5 and V1-24P (VHL-24), DP-4 (VHL-45), DP-7

(VH1-46), DP-10, DA-6 and YAC- 7 (VH1 69), DP-88

Patent(ly’_&tﬂ#lbgﬁgpn 2993&2)3953?5&%5&9& fﬂgﬁ t B%terggfng J)evan? activities

using RIRABRE absERNI Zipd ﬁﬁkbfa?%béﬂtmmg' Sﬁthé‘qh%ﬁlon variants are
framewor k réesi dues of human germ i ne clone DPK24,

obtaingobusing, arDefingy Vkaturabiew projeen! foPraitating 6DRsafangetal. (1995) J.

voL. s o5 382463 SRR Y AR 2 . 0382 B A Rdgay v o
779-T83pRISEON PUtalGiLs RFins B4 K coh 6w eY6T 1963 BL. MonGIdT 260: 350-368)

resentati ve humani zed anti - RAGE anti bodi es of

DNA Shﬁ&m (Rattamet abld 199k CHEd QRN hRipted1ohed of 24m8B8), q;m@e display
(Thomg?groorf‘n eﬁ%fb r@%f 1@57318#”?5@07? q%zqﬂﬁa‘:&ﬁﬁ%'l HERYCrameri et al.

or exa umani

(1998) aNtitur&AS3H :ap83-20d). esFmaymnumuﬁnersﬁytawplmetlﬂm erd@ﬁ’mt functional
f CDRs of
aSSGySaIWﬁ.@fQEgQﬁCrIf%‘E np@g\& ha@anlﬁ)&Gg%Inggrgrirz!@n ngllizoegion, and

A e A IR e

herein Aatowbodi es may al so conprise a heavy chain conpri sing
a variable region having two or three CDRs of any one
Whe%@aérﬂi iNEntibp, futiBer Plovidds calls aadld:elwlnearmkpaesls'i@anti RAGE

antlboqcﬁ @gt e[gl:tlglgﬂa?%w\é%rg% %%lig% f{q%?lﬂggs c};bcﬁ]egirgam@@haggand human

cells, subh 8R0CRIO_JAIRMERDOBNELISATEL ARG S 8bU< MEnd COS cells.
I nventi on may constructed erei
Methodse@)rogeoeraanmassttatoibameﬁl (ihe dollowing Ira@formh@om of a heterologous

consird MR MO Ao A KiATE I i ery aRREF e AEN G RoBRMAnalian host

cells w&ﬁ@dmdnﬁal étanlsS(Po?ci’erVQ AP0HIHRY 718 Rel/ Wﬁ%ﬂﬂ%flo%gﬂé) 103-112).
not humani zed (1.e., a variable region of an anti

Antiboghies dueye alsonber pregudedniariransgenesanimars ¢deudening ¢20@2) Curr Opin.

sioteofich TalohRRpTs) R SR DALY (LT Y o BRosp con Mot Lie

Sci. 60¢3)t463-45).and humani zed anti-RAGE anti bodi es may be

As discussed above, monoclonal, chimeric and humanized antibodies, which
have been modified by, e.g., deleting, adding, or substituting other portions of the
antibody, e.g., the constant region, are also within the scope of the invention. For
example, an antibody can be modified as follows: (i) by deleting the constant region; (ii)
by replacing the constant region with another constant region, e.g., a constant region
meant to increase half-life, stability or affinity of the antibody, or a constant region from
another species or antibody class; or (iii) by modifying one or more amino acids in the
constant region to alter, for example, the number of glycosylation sites, effector cell
function, Fc receptor (FcR) binding, complement fixation, among others.
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derived from constant regions of any one of I1gA, 1gD
IgE, 1gG IgM and any isotypes thereof (e.g., 1gGl,
WO 982/1097¢953, or | g&A isotypes of 1gG. The anm POI/ES1007/064571
sequences of many anti body constant regions are
known. The choice of a human isotype and nodification
of particular amno acids in the isotype may enhance

el i m nat,e .acti vati o def ense nechanpi s . .
Beuons lof 2hiErig snAtliontly sPhs G fesfiSh SR Rogws i e AR, Antibodies
with alte?éPRIncticANE QY. aftBrid Sfindy fé|r5a2T SfidctoFRgartd, @cABsH cR on a cell, or
sequences encodl ng I rmunog obul i n const ant regl ons,
the C1icanmummient st qorvplessentdandee gesidsiced byarplasingatdedst one amino acid

resioud i *Efsfk Tl it SRR, S BCAPE MEREE (sce eg. EP

388, 15&X@1TDUS 56214820 end €8 61643260, eepsarrete cbf dlyof which are hereby
anneal i ng together overlapplng ol i gonucl eot i des

incorpqsptesiprgeferencal i abimilar dyped alirraliong Loulsy beneasgripeg which if
applleoafbnt@:égﬁ?ﬁr?ée,gcﬂoérﬁ[ﬁg %téeecﬁgggrﬁrlnﬂﬂgﬂo%wh@ éJrI]éé‘P(%dlL %r eliminate these
functioAsit i bodi es: A Laboratory Manual , Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York and
Pobexdiabr bt i ss%leh%al%'ihe a‘ﬂﬂrﬁtﬂfﬁ)f%?ﬁFc Eegﬁ&i obag;antibody (e.g.,
5, 132, 405; 5, 260, 203; 677,427; 892, 019; 985, 279;
an IgGgseas@ihuman rlg\%fcerrﬁn AR (B &k E@vagnjor&am)bmﬂn@by replacing
the sp(-% od %ﬁs@%e(%ﬁ%’tﬁ?éérsg&?é;e Hgﬁng%rbaeb@‘rbéggré;gmc ignality on its side
chain, exbwﬁteodlﬂmgjescﬂfarw furrctioR@lTgrloupe sneal iagrgiitamate or aspartate, or
Publ i cati on No. 02/ 096948. Ant i bof% di ners rraé al so
perhapgean ﬁf%%%é‘o{?l%@rn'f Bieh agrPhsrwtalamipe, BEPine( gyptophan or

| an stant regi on, which pronote
aanlne% %tetgp%ﬂaluns gl suI e bond forrmti on, by use of

I
5 O 0B 5O BT ol B9
therapéutid ager’u&g?ra ratliedctivensietaition edhoond Sheberiaent, eéhe grotein that is
i_cancer

é\ Des. 3; 219-30), _ _
conjugate; | '@e&ﬂ BNHRRTYGOR frﬁgﬁ’%ﬁ‘f eseohnty piaiosd 8F Cytpioxic agent includes
any adoe'{"ﬁYEfﬁ‘ét' RN48RndfalPlFRai€£d, Nér?ﬂm‘?cﬁ‘@”@%&mple@’l S HliBReamicin,

truncated anti body sequences,
taxol, (pybrscl:halznsmsﬂs agnaommdlrgé)stetlmdumm Hramniide, Iemginnre anttoimydine ioposide,

tenopog@er eﬁbgrleﬁn&e}ggpégg% co o%h:squ(%rlﬁmhe | %ﬁg@%ﬁcm yd|hydroxy

anthraéh‘bébthtmmntﬂdﬁ}%err‘nitﬁfe?n @nd a@ﬁh&hg 8RS D, Feldebyarmb Sosterone,
anti body 34 WD 2007/ 106746 PCTIUS2007/ 064571

glucoceréigaigisc prooRnRe, kbetr@qzamm lidegaing, preRrenolesageomycim @ngednalogs, or
homolgélspﬁwelﬁggfq ﬁ'ﬁera% 8 g’énts include, but are not limited to, antimetabolites
(e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, and 5-fluorouracil

decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,
melphalan, carmustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (IlI)
(DDP), cisplatin), anthracyclines (e.g., daunorubicin and doxorubicin), antibiotics (e.g.,
dactinomycin, bleomycin, mithramycin, and anthramycin), and anti-mitotic agents (e.g.,
vincristine and vinblastine). Techniques for conjugating such moieties to proteins are

well known in the art.
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expression. To increase the serumhalf life of the
anti body, a sal vage receptor binding epitope nay be
w0 pmonposat ed, if not present already, into theCT/US2007/064571

anti body heavy chain sequence. See U.S. Patent No.

5,739, 277. Additional nodifications to enhance

anti body stability include nodification of IgG4 to

repl ace the serine at.residue 241 wth ., See .

Aﬁggﬂa%gglya' |s(rlc§/§:5osml ?q) mq%qe trgasg%g %d%%r mice) that
are cab’é@é%péﬁ‘%@rﬂﬁzét%‘ WA Hrédlashg tdﬂdllot'é?)e?t%lrée&f“rhdrﬁgn te.‘i’]tlbodles in

optim ze efficiency in Condwljgatl the anti body wt

the abgengge of@ndogenpue,immpUROgo aiennoffiof iexample, ttshas been

descrtZ R b, O i b bERYHAY, t%?@ﬂ%?@?%@“?@%ﬁ%ﬂaggng region
(JM) geng e chintisird andhgesaniak amutdre gints reduitsoen adidiéedirdhibition of
i ntroduce sites for binding of carbohydrates or other

endogengust AREOOCM ATQUUSHEN. ataMsdeRy of 4he dniean meardéne immunoglobulin
gene %ér(];g ﬁyét?(]thl %'érr‘nﬁﬁ’feoma@%cée\ﬁml Feduh | d{"ﬁﬁgv dyction .of human

t1on roperties 1on O
antibodiéy cpey laatigen ahaliengs.ulSeel, B.qa) acketbovits eeat.oProc. Natl. Acad. Sci.

USA, 82551 Ao kanBSeet Abasiu e 255 HOMRs Bmggermann ot
Yeé?l f iPhiAdhag7 aad 1@@§ (eﬁwogDucﬁBQélgétqu ﬂ%tlﬁ’é 355:258 (1992). Human
0 g -mannose

gosacchari om conpl ex formt
antlbod)es hylbrallsnb b@/ﬂerlnay frdet pbage»d@pdp;bllbrarlag (Hodgerdmonistal., J. Mol.

siol. 2§78 (BN et ot =Ry BTy 2 wlipr BT dugnan et ol

Nature)ﬁﬁ@gych 1:304 (rEg)p, | nsect cells, and mammalian cells;
it can also be done by nanlpulatlng protein or

REaah diiﬁwtengé rtByhoRs! G Q‘ﬁr%@ﬁ‘t%béhtl&egﬁf b&&dn¥inistered

engi neere or gani sms. %ycosy at| on can al so
in combinatore avithyotbrpbgéntsrag pdreof & icoerahatosiaMtherapyhi ledr example, in the

case QAo HaO Pate et e ehlDRES: Faf o administered in

combirfatidal With SHee 0Pfmékd b'thérnaéé}ﬁs%éefﬁlafh %é’@l‘é‘iﬁﬁﬂ@h? of inflammatory
proteins and natural products through a variety of

diseasehedti condidiopsoacledhe wease SJfaICBde\Yaﬁ@ulaésdlseeﬁ@yﬁ@@dltlons and

particufiff lsde o TRmoThERRlolls PRI Bl lotbft o have

substahtidli Piflb@mnsatofy Noed t,pthec eabjedd anrnbbu@g can be administered in
Cast anosper m ne CS Ki f unensi ne

Comb”@é'@ﬁy\ﬁ‘ﬁrhr%]ei 2] ﬁiﬁf?rpt men%$ﬁf§bm Hée (t@\ﬁ}me%ﬁéﬁ§rq‘\ovascmar
dlseaséévh) in YRe ! el o‘?fcé’}ﬁ?uc@?% |]19 sta i ddie be administered in

Invention may be ard Fecorbi
combirtagiohnwvifiesne lomqhucb ra@tlaﬂrtgﬂaoghm@daetdrmmaotherapemms or as an

adjuvalraﬁtzonb v teirjﬁ%{;/, b&l{ﬁo ggr?rgqyerb\@8|\égé(ggr£%tgt%§ r‘ar@“qglrart%n of the subject
antibodies will serve as part of a cancer treatment regimen that may combine many
different cancer therapeutic agents. In the case of IBD, the subject antibodies can be
administered with one or more anti-inflammatory agents, and may additionally be
combined with a modified dietary regimen.

Methods for Inhibiting an Interaction Between a RAGE-LBE and a RAGE-BP
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arrangenent and gene conversion nethods in transgenic
non- human animals (U S. 35 WO 2007/ 109749

wea/Weee7/ 064571 Patent Publication No. PCT/US2007/064571
2003/ 0017534), which are then tested for rel evant
activities wusing functional assays. In particular
enbodi nents of the invention, variant s are obt ai ned

é%iggr%(e?pgpg]flfgplﬂlgteg r@%éég tfgr mh%é?t 1 oe ol erggtzpn 69{2"%535'“@'5 and
° RA@N%Pn &‘hH'fd‘dUdm (NWC#E RhivA) .. PAISRAbIB! QicpC Rttheay are used for

use of nutator strains of E coli
treating B&@%{asaOCIateMSQrders Mol . Biol. 260: 359-368), DNA
shuffling (Patten et al. (1997) Curr. Opin.
Buolh enktimids Btaymdmﬁﬂge,adnhia@ée%gﬁyalnayntimmyormisw é¢d0 RAGE as
. al,., (1996) J. Ml . Biol. 256: 77- and sexu
disclosgg . eiSugh. Meh6ys) codBiise ARNedIS) Sipoay that binds
spemﬂéé]WBQirfeeéraﬁlbr@BBhbﬁ@é bPARAGE! &Bﬁﬁﬁ hfa‘o%@tér?@mlno aC|d sequence
assays include specific binding to human RAGE anti g

as set dartth bodyEQntle MHal, B Qolh) NG, S%@g& Nﬁ?y?t @EaQtanNO 9 SEQ ID

NO:11 26 RED, RENTRE, cil i Bup e SHPRERT UEnibas comprise

adminiterih§ & carh Pyl that MNiBita e sidbingl dTRAGEXR! GrfsbNtore RAGE-BPs.
anti-RAGE antibodies of the invention. Representative

Exempiasy tmetepds of ifeniiBengranemreRRoHRds Rimeiscussad kelowuch as
CHO cells, HEK-293 cells, HeLa cells, CV-1 cells, and
ttoeerct@fhlmbowaméhedmtemienaisiin@bﬁe@u’rabltr@ sgth asiinea reaction
ol | ow n tion,of _a het roIo Qus,. constr

mixturq fowPHSABAUTHEY SHofhg RIS PRSI et BR: Blfflat tissues,

etc. IROBeM@IAMBHibaAIMOsE, th€l interbbtdrids inAdaed wevive, (fBptdx@mple, by
et al. (1993) Int. Rev. Inmmunol. 10(2-3):103- 112).

adminigiering oal @stibagy dhalobiseispiooRAkekl arma tRAGERIRNingalipgrIest thereof.
The an %@?SEE@S@@? reGtihd Stcg9§r¢|(bE 'd%ﬁ%[@%d.pgbfa RAGE-BP.
e GESE R SHubo i O RO 2 o roltd

d.sord@ntby helbigfg thWei ibteradre bbﬁ/@éed”fm(ﬁlE%’ndO}é, RAGE-BP, or modulating
deletin addi ng, or substituting other portions of

RAGE taﬁt_mtya u%mth@%lncque@mmtgmg a@@whodﬁﬁ@ RA Gl in an amount
effectl\)a@'% b’?ethgc\%ﬁ)&aggorﬁ Irbz}g geslregt pr‘ﬁ% sy %1ep?)igné)fel%e{1fi%r treat said

y can NG
disorddrhe const ant region; (ii) by replacing the constant
region with another constant region, e.g., a constant
Nucleid Agiggn neant to increase half-life, stability or
affinity of the antibody, or a constant region from

Nucleic acids are deoxyribonucleotides or ribonucleotides and polymers thereof
in single-stranded, double-stranded, or triplexed form. Unless specifically limited,
nucleic acids may contain known analogues of natural nucleotides that have similar
properties as the reference natural nucleic acid. Nucleic acids include genes, cDNAs,
MRNAs, and cRNAs. Nucleic acids may be synthesized, or may be derived from any

biological source, including any organism.

Representative nucleic acids of the invention comprise a nucleotide sequence

encoding RAGE shown in any one of SEQ ID NOs: 6, 8, 10, 12, corresponding to
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anot her species or antibody class; or (iii) by
nodi fying one or nore am no acids in the constant
wo e@7omw7s0 alter, for exanple, the nunber of PCT/US2007/064571
gl ycosyl ation sites, effector cell function, Fc
receptor (FcR) binding, conplenent fixation, anong
ot hers. 36 WD 2007/ 109749 PCT/ US2007/ 064571 Met hods

aiscloseflcohPS" itk o, SabbEhodyPRRBIRD ey, and rabbit, or

shown 34 BEE@ D ¥ 8 tdbrrfe%Eoﬁdi'mgftf) CdéHorhicaamA., seﬁ%ﬁcé‘%nl’f@&ing baboon
on a cell, or conponent of conpl enent can

RAGE prNidﬂh@léda(mG pétheasiviegtian alssomprise ehndeleatide Seﬂeen@@@ncodlng

any of 4 PG ThERHploscaMy bEEARIsREs S fsea 1 Nos: 16-
49. 5,624,821 and US 5,648, 260, the contents of all of
whi ch are hereby incorporated by reference). Simlar

f\ME%l@Bc@%tcﬁrtﬁb'|ﬁﬁ§1tﬁhulln%yb£s@|%‘éﬁf¢rf%%da Woc&otibe Sequence that is

applied to the nmurine, or other species i munoglobulin
substamHﬂJIydldemgaletmrangl e reft SECh#8eNOsurfist 8,018, 12orand 15, lncludlng

vocteofdETR s VRARSAL ! 7 e BBEMR bt B o

98%, 9996799.5%, an 96T% (igedtical 6 ¥R} Jonetst SEQ I0INQsDE N8li 1 112y and 15.
repl acing the specified residue(s) with a residue(s)

RBKIENE RSP G | |ﬂ¥/§ntfdm%é$n§1%bt ¥odPrisé SaShd8eotide sequence
chain, or by introducing a charged functional group,

encodleg@hRagaEgpmtanmdn@nmg aasgraiNpaacid sequenes tighds anbstantially identical

to any B AEEb i AR n 88 SR SH R AIORIBYY 125274 Sa 13, including
nucleoﬁd@%éqﬁ@ﬁdes e aetdthesdyt 90%biondh HQZ%T 3BYENY4%h 9600 96%, 97%,
conj ugated with a cytotoxm a thera eutic

98%, 98(! rﬂ9 S%r. 05 IP&p odentical tergnyionedy. in KEQNE u@@oa. &eh‘t and 13.

the protein that is conjugated is an anti body or
Nuspieacidheofedie inveytiasnt oran @SOCyompdsecaagedeotide sequence

encocfg A1 SHPRARE AL HedSh ST Ah b Sl spayence et s
substaftydlBcidahaedl o BanydoieCadind Beideddijudingss Bhewndie, SEQ ID NOs: 16-
emetine, mtonycin, etoposide, tenoposide,

49, including PIUGROtIAE $RALSNCENRNCASHI AN AMINOCRNIG SEELENee that is at least
85%. s%aﬁné’ﬁ‘b%%% 89‘%“%8%0’@17 YN gs4/n 9‘1‘#’”%%, 96%, 97%, 98%, 99%,

ant rong, acti nr‘ry 4

99.5%,Jorcm19%r idersicabioedronet SE@I [OcHOsr i6e®. ds, procai ne,
tetracai ne, |idocaine, propranolol, puronycin, and

geglefites @ire EORphAGS fomen®amunt f@)’r?éé?)éhdén@@&ﬁﬁlﬁg a sequence
include, but are not limted to, antinmetabolites

comparigor a'QQFéh'Wowl@Qath@ fUB-'ﬂ@tba\rﬁrtﬂ@ﬁ ire@ion eenagadigl ganwence of any
one of %@fﬁ“@&%@&& ashtj&l%fi&’éjgg&hénce encoding a full length variable region
having any one of the sequences shown in SEQ ID NO: 16-49 as the query sequence,
as described herein below, or by visual inspection.

Substantially identical sequences may be polymorphic sequences, ie.,
alternative sequences or alleles in a population. An allelic difference may be as small
as one base pair. Substantially identical sequences may also comprise mutagenized

sequences, including sequences comprising silent mutations. A mutation may comprise
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decar bazi ne), al kyl ating agents (e.g.,
nmechl or et ham ne, thioepa chl oranbucil, nel phal an,

w@e a0omed7ene (BSNU) and | onusti ne (CCNU), PCT/US2007/064571
cycl ot hospham de, busul fan, di brononmannitol,
streptozotocin, mtomycin C, and cis-dichl orodi am ne
platinum (I1) (DDP), cisplatin), anthracyclines

one or &prg reS|daun raﬁgiﬁg,icgggpeglpg b%gc')rcrhszq]; ant | %:,]%tr gﬁdnsertlon of one

or moré‘%ﬁft@ﬁbﬁpﬂe’é)due%nd anti-mtotic agents (e.g.,
vincristine and vinblastine). Techni ques for

SRR GRS TR RO PReB e sk A5 R cias thar

hybridi2é Bpeuﬁcaltyeﬂoyor hybrldszmwqummylte the fyl edgtteof any one of SEQ ID

NOs: 6./ ol (s aTs o o 5 i ghay b PNY e iy Eeti Bginncoding 2

RAGE %‘ﬁﬁlh@%l@%hﬂenéé‘ghé\bﬁQH%@‘CIDGN@)%QQ’”@US%1 and 13, or encoding an
i mmunogl obul'i n production. For exanpl e, it has been

antibodye yarialpe dregitut antieo raﬂdageqeemrse &bbwni ionSEQ IRENOs: 16-49, under

stingefificoBRbnana § aF odhib Bt ARelelf B sbibedfhR ol nygeic acid

sequerigeRi lb"elhgC&bn@éare@”@h@g%@w%s@ﬂbtéwéypr@b@dalﬁd iz0target. A probe is a
Transfer of the human germline i munogl obul in

referengemueleie asiganolestia. lanAe tangels anfesknygleic a%mqle(?lﬂe,tqf@n found
within Bra%é%r%e%ogg MMD@? r@%ﬁé c?bogrtﬁblgwlégg% Jarget, sequence is

synonyhtaub wilicia. tesLﬁhuéMeZSSl (1993) Jakobovits et al.,
Nat ure, 362:255-258 (1993); Bruggernann et al., Year

For hglgﬂétﬂlzatﬂn 8Ridids) @idkiul ardb &% ehe TBmprémahtariNad Wrenimic at least

355: (1992). Human anti bodi es can al so be derived
about 14 9 @Oﬁﬂgmeﬁyen%péﬁl@@'Ql%gﬂefﬂﬂl@&ﬁﬁvﬂ%tﬁ #1e pregent invention.

Prefer%;tl’y(jI progégfogﬁggggﬂ‘ éé@%ﬁcl% ao?tgtv@éllong;?\la\wnére desired, such

as 30, B0o5@0d0, ﬂ@dSQQO(S@@&)r)5OG mudeotﬁctesr\ore.nmtaﬁthmfuﬂ%ngth of any one of
anti bodies of the present inventjon ca

SEQ 1R4NOs: & e8.et0. il A, Obnkm, At iooH‘QMf‘t”h'%T%'&ro‘ca@@ht”ém@?t'ﬂﬁr%equence
encodlgé PRI PALB 4G nsgla%ﬁé’é( shgﬁfn ER o NOsi Peg, Wsﬁnd 13, or

ammat ory conditions e subject antibodies
encodibg aa]dmtmosilyar&mbimreglm‘armm iacid sequenmesstmwmir 8EQY r[M\IOs 16-

9. S TERcEne G ey A e AL SPRT doCackhile” B AHRBR syniesis of he

fragmeﬁ't SBRASAhRBHbN 'd?nﬁucléiédacﬂaéfﬁﬁﬁﬂbéifdrb’ téélﬁﬁ)%g’ﬂ}f I8 BY introducing
rom at'heroscl erotic plaques, which are thought to

selecteldaﬁw ugnces ibyo aaeorabinant vegtats o yeewnbivashprodugton.
subj ect anti bodies can be adm nistered in
Specific hybridization refers to the binding, duplexing, or hybridizing of a

molecule only to a particular nucleotide sequence under stringent conditions when that
sequence is present in a complex nucleic acid mixture (e.g., total cellular DNA or RNA).
Specific hybridization may accommodate mismatches between the probe and the target

sequence depending on the stringency of the hybridization conditions.

Stringent hybridization conditions and stringent hybridization wash conditions in
the context of nucleic acid hybridization experiments such as Southern and Northern
blot analysis are both sequence- and environment-dependent. Longer sequences
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conbi nation with one or nore other agents useful in

the treatnent of cardiovascul ar diseases. In the case
w@boocamoey , the subject antibodies can be adm PCBUS200T064571

in conbination with one or nore anti-angi ogenic

factors, chenotherapeutics, or as an adjuvant to

radi otherapy. It is further envisioned that the

nyors S TR MODaRE M RHEIRE: ArCEHbRE% it g Sl paton of
nuclelc'TBBMS |§'FODﬁaeiﬂtTi'fs%'éﬁe(1 dong Ry Q%Hh%ue'snmt BRchaffistry and
D, the subject antibodres can adm ni stere

M@L@Mﬂﬁ@ﬂ@mﬂnth Nucgieshcid \Profent partahahagtgr 2, Elsevier,

New Y Neul York! e 8r MG siPbnof sl gl cpngitons are

selected %@E &B6utaptC %ﬁéﬁﬁﬁﬁ?th@&h%@lo&yt%iﬁé&t Tm) for the specific
PCT/ US2007/ 064571 The invention incl udes

sequengenabptdefipednienicnsiserathi and pek wd¥RICRAGEURGRS %tﬂF@@Et glmdltlons a
prove G TRLHIE R RARELC 1t Wik ouRsl 80l s YT Seifnces
TBe e R eGRERILECAMAR Beib e e SReRBhE0N) BLERN 50% of

the targétrdayjusineeinydrialzeanbidopehfe R!za:hatdﬁé‘disprobéec\yéﬁy%hhg’ertt%ond|t|ons

one or nore ep |to?es of a rotein havi ng an am no

are selgetefl sedgepgeal s thretlnd BrtH naﬁtl@y!i@ prolgo An sxempte of stringent
i, SRR selfh ot Ao, AL, ofrcHBementar
nucleicc @jasi mVur@dmmmesttrwn r@wt%@@oemdptelméntaryhurbmdaes hie overnight

t
hyb”d'ﬁ%ti%lﬂ’sﬁ; qugmrmg??\&@w 3{1@9 ¢ %B@?ﬁ?}l@t é]zecdl e@@@%ole of highly
strlngeﬁﬁhfé‘é‘n oRdfBhtas '159%3?‘8@% IHNbSx §8¢ éPGQJ@C%nOékdrﬁple of stringent

Invitro in a reaction
wash omnlmqn5| ind Sponinudtes dn HrX 68@ bucffer las 65B®o| S@e é‘@mbrook et al.,, eds
[ tis S In certa
(1989) Malgauilar G Qning ont Maoual ol aprid Prardds Caorately Press,

Cold S gﬂeﬁborbwevamm'féﬁ Qrd'e%rlﬁ'l’bna@ﬁSge%ﬂéﬁabf@m%shlgﬁ O?)t/rlngency

or a RAGE-bi ndi ng fragnment thereof The anti .
wash igroreeedatehy a oy stingsinel wasREGEEMaAYe ibdckgiaungi prdibegsignal. An

f -BR.. T i hvept | L nel ydes
exampft o Ty gl WAN LR UBIERES wiafE iyen about 100
nucleolidéy, b t srainUks |hth)€S$U hon5dRt mmamoﬁw atriehcPMiash for a
or nmodul at i ng RACE activity. Such nmethods include

duplex £ moredhan .a.bgubhogﬁum@@asm dS RARCpiINUieSiR AR SSC at 40°C. For
short probes (e.g., about 10 to 50 nucleotides), stringent conditions typically involve salt

concentrations of less than about 1M Na® ion, typically about 0.01 to 1M Na® ion
concentration (or other salts) at pH 7.0-8.3, and the temperature is typically at least
about 30°C. Stringent conditions may also be achieved with the addition of destabilizing
agents such as formamide. In general, a signal to noise ratio of 2-fold (or higher) than
that observed for an unrelated probe in the particular hybridization assay indicates
detection of a specific hybridization.

The following are examples of hybridization and wash conditions that may be
used to identify nucleotide sequences that are substantially identical to reference

nucleotide sequences of the present invention: a probe nucleotide sequence preferably
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effective to inhibit the interaction and for a tine

sufficient to prevent or treat said disorder. Nucleic
wa\etodaodr| ei ¢ aci ds are deoxyri bonucl eoti des BPCT/US2007/064571

ri bonucl eoti des and polynmers thereof in

si ngl e-stranded, doubl e-stranded, or triplexed form

Unl ess specifically limted, nucleic acids may

con

n es of n ral ,.nucl i e hat
nybricifh b e tarien PocEpRus Sefite e M H ity §ipha (sps), 0.5m
n | | S oM.
o YT AN b IS0 P 150 o
preferamhy deprdbei aredl trgetn saguenbe ohydyidizd nsd[%csaodlumnctlodem,g sulphate

(s08). U A0 < il ERETEERb6 oneh heatied arie ity 0-1% SDS a
50°; (T SR oR I e P eoRaR s agiis s A7 /baqtyn odeoy

sulphatd 38§ @I5SMDNaAPCGndotIrEDRAGHE S0°(édllowed by meshlirepirs0.5X SSC,
nkeé and rabbit, or shown in SEQ ID NO 15,
0.1% SlBpr ek pBHe ﬁg)reoprgfejéhkymac PR eaduianget %&ﬂcﬁghyb”dlze in 7%

sodrPBRSFR e (U557 o gEneL DM EA 585 BBfeg oy asning

in 0. 1)@%8@0‘1)’1%3@%”& 56UL OmGre ﬁl‘éfé\%b@/ s&prepeesnd tamgeti equence
SEQ | D NOCs: 49. Nucl eic acids of the invention may

hybridiz¢ s 7c%n$nd|lsr@ dodm@l@mﬂpmes(&ﬁl&)anhHaPQa 1mM EDTA at 50°C
bst ant.i al. | o n of SEQ ID NGs: 6,
foIIowegILbyl\gasrilgg '%ﬁd{gggdh% (?o&ﬁ% gffn’ﬁ%gﬁeot i de sequences

that are at | east 90% 91% 92% 93% 94% 95% 96%
S7vgthen gicadion, theb s uslei@ecidosqeauences are sybsiantigheidentical is

that pr %l@&é&iéﬁy tfe n%clejré) acitl: r%ng.:b]&ant,gtﬁgltigéﬁtlcaa‘f' Qﬁargfan overall

nventi on rraya oconprlseanc e s¢

three- da?menghbngl StruAGite, @r@trelblibldj@n\zalwwfmtlanalrmL&mldntseqﬂmsbeterms are
i s substantiall qul denti cal

deflnedafgr@peg g&[@ﬂ@@iovghg{m @ aggQ‘npl[ch&s that g@ noikﬂyb@mae 1(3 each other

under gﬂi@/bé izg}gn%l %?% @sﬁg@(?ggag@%ﬁg}%ﬁkgg Afthgg%%r?%‘%fog /091{? proteins

are substddfial9o |®etmaalcal This amgy aoeuof fd)m eSE@lpI@ Ndsn 7Awo9 ,nucleotide
SequeriER,EIDRTEE RAUPEOIA NE s SRRHES ATESR i BRTBNER- MAdge geneti

code. antibody vari abl e regi on having an am no aci d sequence
that is

Conservatively substituted variants are nucleic acid sequences having
degenerate codon substitutions wherein the third position of one or more selected (or
all) codons is substituted with mixed-base and/or deoxyinosine residues. See Batzer et
al. (1991) Nucleic Acids Res. 19:5081; Ohtsuka et al. (1985) J. Biol. Chem. 260:2605-
2608; and Rossolini et al. (1994) Mol. Cell Probes 8:91-98.

Nucleic acids of the invention also comprise nucleic acids complementary to any
one of SEQ ID NOs: 6, 8, 10, 12, or 15, or nucleotide sequences 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, and complementary
sequences thereof. Complementary sequences are two nucleotide sequences that

comprise antiparallel nucleotide sequences capable of pairing with one another upon
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substantially identical to any of the am no acid
sequences shown in SEQ ID NGOs: 16- 49, including a
woesea7ide sequence encodi ng an amino aci d sSepEENSM07/064571

that is at least 85% 86% 87% 88% 89% 90% 91%

92% 93% 94% 95% 96% 97% 98% 99% 99.5% or

99. 9% i dentical to any of SEQ ID NOGs: 16-49. Sequences

are conpared f m cor respondence, us
formati@fq f HRBTOG 6 B T O ANEE CRAPLOPRG: ¢ HaS T Bt | asrgin, the term
compléfﬁéht@@ esé(ﬁ@'n@@s e RSN GUSRDMBBC 8eqliedtBds \Phieh OfareSEé?Jbstantlally

9, a nucl eotide sequence encoding a fu

complelr@e@ttarv \a@rmawlbe asgfssad yathienspraayusiestioe ctcm@parlson methods set

forth b@BY, Bp 35 GeMEH B LT RPN & nVBaF BB g R e g segmentin
questionnspeet i remstivelyb strigienal ddhdntmt saeh SLqNesy efestibedenerein. A
ynor phl C sequences, . e. alternative sequences or

ol
particuggr| @wé@pieh ef pﬂapmraphementa&y dUCBIE cagidf fSeERIRME  ifayarbeantisense
ohgomﬁ:?eo?m as one base pair. Substantially identical
quences may al so conpri se mutageni zed sequences,

19,3 WS CERSOIRE oA, ShLEMAMANORS it of a longer

nuclelcF’cCéTd b’@é@&%&%ﬁ&en@i@ry@ub@@ﬁ@erﬁ@ﬂs@Qrdﬁéaﬁlggérlbeﬁ herein above,

del etion of one or nore residues, or an insertion of
or a psineer. or Th@rtermadarmesnas ysesi (ﬂ‘@é@n it inta aﬁql’WQUOUS sequence

comprié@?%ﬁq{ﬁl‘,ﬁ BPm@jgf%g@éﬁiﬁoﬁﬁa lag bP‘?i‘%hLb@Sg ’H%'re%&y 10-20

spec

nucleoﬁd}éz_staﬂtmafd prdferaibtge2®4$|0| ndcﬂmgtdesﬁf ease’leotleel mfcléiE@cldJnolecule.
T i S bty 48 T S o
appropgiﬁgégglﬁﬁﬁeﬁw% 58 tégﬁolnge'\ﬁﬁlatlgr R 88I§7me’1‘ﬁgt|&|$ o&‘P% nucleic acid

g an antibo vari ab n“am no ac
moIec&@qﬂth&:rea’esbnt/mventlcﬁEQ I D NGCs: 16- 49 under stringent
conditions. In the context of nucleic acid

Aylbeliodgawdi eequénm BogIpeises a;dd‘vtlormmwmsiebeddngather analogous
desi gnated a probe and a target.

moIec%@%U@cQ@og@teg é'?thtBﬁ(ﬂéJCllﬁi% eeide %1%" exaraplee @I@'yrﬁﬁﬂasﬁ (e.g., a DNA
polymetréé%ei;nags & %@gﬁeﬂé{é‘é 5t g @erﬁﬁr‘u‘fé:;élf ne HucRic e gﬂjnolecule In

et erogeneous popul ation of nuclerc aci
additionpthecoli@sotide Saqwcesarmyebmeorrmlnexymnmyotbas DMA Iseguences, such

guence, For ation studies, useful . , ,
as projTOtRIS: APIEoies! dRaRNa: y ShGaEST: npevaRShuEER ' sigsls. intronic
sequen’eﬁast ﬁdé}fﬁoﬂélcll&ﬂﬁdt@ﬁ SRMRNSRe DI maltipetiBhmgasited, and other coding

nmol ecul e of the present invention.
segments. Thus, the invention also provides vectors comprising the disclosed nucleic
acids, including vectors for recombinant expression, wherein a nucleic acid of the
invention is operatively linked to a functional promoter. When operatively linked to a
nucleic acid, a promoter is in functional combination with the nucleic acid such that the
transcription of the nucleic acid is controlled and regulated by the promoter region.
Vectors refer to nucleic acids capable of replication in a host cell, such as plasmids,

cosmids, and viral vectors.

Nucleic acids of the present invention may be cloned, synthesized, altered,
mutagenized, or combinations thereof. Standard recombinant DNA and molecular
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Preferably, probes conprise 14 to 20 nucl eoti des, or

even | onger where desired, such as 30, 40, 50, 60,
wae®y1@0@® 300, or 500 nucl eotides or up to theCt/uk1007/064571

| ength of any one of SEQ ID NGs: 6, 8, 10, 12, or 15,

or to the full length of any nucl eoti de sequence

encodi ng a RAGE am no acid sequence shown in SEQ ID

cloning, Snatiue®; ugF (S aAls aBPESaG0eneE BaG ot Skes pSite-specifc
mutagé\@ls &ﬁcreﬂlﬂa b§$’e9 Bafrrcﬂgﬂ’gé‘é deiBtiore of 8afdIll iMsdHisRTLAlso known in
exanpl e, chem ca %rc]t hesis of the fragnment,

the artby Sﬁmlei Q)atSamngknablaél teasc) m%&ﬁm Mbiemldaroﬁ,lomnq: A" Laboratory

Manual ZEIHS G Rl AR B Bl GEHSRTRLEERKERRE VB siavy

et al. (3!984) EmehWnﬁgilvﬂﬁi Gener Elﬁ@ibﬁstGotdWSphhgdHamor Laboratory Press,
exi ng, or hybridi zing of nol ecul

Cold %Pé'tngl Ehargr, M@Ne%@rkde@%%@né‘@m%éﬂggﬂ DNAr(BIomnq A Practical
Q;groa%ﬂn3 @ntd' Q@SI We%g%tt (?)éfggw‘mﬁ\g% aﬁ?y ??ﬁ?@% o%?\&le&x?%rﬁf%usubel

(ed.) (1R95) Shoﬁn%mtdocﬂs imyliol ebut=artBiologypSrdoed. oNilegladlew York.
m smat ches between the probe and the target sequence
dependi ng on the stringency of the hybridization
condi tions. Stringent hybridization conditions and

Prophyfattid METHeryRAiE Metddson wash conditions in the
context of nucleic acid hybridization experinents such

ﬁﬁe ProdeReliiveniish Peidesra mewed fcﬁﬂ?éa)t’ﬁ%sa alifeftOidVing a disease or

qgquence- and envj ronnment - de endent onger sequences

dlsordeﬂg_hamtgw/ byoyrveid sepesioiot /SGGQL 8% flzhﬁwrlsdjl%@se which comprises

administéH 'eftffé?éde)ﬁtl@dll kiffg e érﬁé’ﬂ?ﬁbﬁbh'raﬂﬁbod@ﬂh@txﬁlﬁd‘éséb&lﬂcal to RAGE
%H to the héérldlzatlon of nucleic acids is foun

and inhj S*i"l‘ﬁ kiding phay f;ﬁ_*aBQiP%\Péﬁt@)er‘F%éﬁHPJ&ﬁtes in

ochem stry and I\/bI ec bridization with ,
E‘:‘EI‘@PEH%? 150 BrQyisies a Lilo IOfdrHBtﬂ{”ga/O@ dEF'gg\?iC%H’mmam\/\Pf amyloid
deposn\fﬂrAﬁ |n|\€\é/u5'@6tk corﬁ@flﬁlﬁ bHMln@e@@ ¥ @BbrduBRentn effective amount of an

hybr.i di [ ons are . selec
antibody g b Qﬁﬁ&cali 5 ’1‘ F‘ Its {ag PI”H@‘%%%EQW “F'tS‘rg partner.

Also indliedSPigh ﬁhleflnvérﬂ%gqﬁﬁeTéﬂwo@ oﬂ?fhitﬂ ?r%dt@cn‘i@ h@ﬂ@&é@e@@ﬁbtlon in a
ca undaer stringen I T1I ons

SUbJeCtmmpr?%f@r W'E@te@a%? fhe syhigetian ?f?%t'Yea?@‘QH”t QIb?Eb%{UE?ﬁ% that binds

specmcbm} tol RAGE a?fdhﬁlﬁlbﬁé?tﬁm'éﬂjmﬁg oﬁaezAT;E biniding §atBBPETIR Wiéntion further

under defin lonic strength a at whi ch 50% of
'”C'“de'f t?e”leg?(ljjef’ té(}gc@r Wausdcd E%@"WVS E%E?feuwomc%@a'tlon in a

subject p&&ﬁ&lsm‘éeédfmﬁtsfdrlﬂlﬂﬁtth&Qlﬁlﬂédtla(hr@‘fecﬁ\V@aﬁlehﬂCdf% érﬂlbbéfy that binds
speciicgllf KnBBRE oy bTtis 226 PBANGCHId A ASHS DGOSR Ror fgyivention also
providedos tiethBd Blopt tretial Y81 Subfct ARIVIgEBRNE@AYBidogenic disease or disorder
characterized by amyloid deposit which comprises administering a therapeutically effective
amount of an antibody that binds specifically to RAGE and inhibits the binding of a RAGE
binding partner.

The present invention provides a method for treating a subject having a disease or
disorder characterized by amyloid deposit of AB, such as Alzheimer's disease, which comprises
administering a therapeutically effective amount of an antibody that binds specifically to RAGE
and inhibits the binding of a RAGE binding partner to a subject under conditions that generate a
beneficial therapeutic response in the subject (e.g., reduction of plaque burden, inhibition of
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nucl ei ¢ aci ds having nore than about 100 conpl enentary
residues is overnight hybridization in 50% formam de
wowan/197ay of heparin at 42C. An exanpl e of hipgl/ys2007/064571
stringent wash conditions is 15 mnutes in 0.1X SSC at
65C. An exanple of stringent wash conditions is 15
mnutes in 0.2X SSC buffer at 65C. See Sanbrook et

oo i e HORSY AR S G ir BRBLEP L8l orcion e
rapidly Spprionigg Haghition, dNedorYewvkrsinigotreatitte o€ brgdiehtiiy 0dgridhE decline) in the
buffer. Often, a high stringency wash is preceded by

a low stringency wash to renove background probe

ignal. An .ex e of di um.str, enc sh . ) ,
DlsfASts gRmbaed TS aRlioE Hendya' ot B st Bty nolude Alzheimers
diseasen Dolwvatdydéomed andldpgnitineiresaiinment. Xh&&BReatartb€Cur MAith or without other

le of | j h f dupl ex of
charaoB® ol emyBoRtib BBRHs. 1 < 15 mnutes in 4x fo 6X

MoerBlior dgegivahene MRERI SRE wbBude 1oBR whn Bfip prolonged

hyperglgadntic states; ¢het ligahd ® oSRAGEliedsde prateirsliaying1Bviideet fibrdlar structure that

oro cndBLTALY AR Byl g M RGP A B Ay

protein tp), satuny aatyldie 4SAA) diboilir BEE), StO0icageatuliostelgt,iSMOA12, S1008B,

I . ; , e
stoondfBty A% RS PURLE MO0, VIBnRIShS1 BB 1 sy isokrown s
amphotsiignal her® isngrowengr avareneds d-thekrale _()l’) RAKiEginethg _pB’rlmi)iDgidah ptogression
o emy BRSO Db Bhe L AL B SRRl BB Aol o perimers
diseasehRAGIE ihaatheen. shblva tbabd olbely liaked éxaelpbisssodnd deposition of serum
. Qi zat | it t d .
oy TSR] 53 308 55 gBATNAL) O BBy PR Ea e i
the accbdmlaiibna)!f atrtyldic_dafrekidnm,}a arrdﬂtieet'cﬁbeiei_eslﬁmpjliemdmﬁr(g‘ tat kigney failure of
v BSR4 GBS RYER 58 . 200, Sanc .
Clin. Lartyblp\ied;t.)zeé'hed?/aGEa'rgged amphloewini tHMGBHuealse eontaind%n amyloidogenic
eotos SISO B RN e A L B

peptideS @Ben neleasedpropi theatatiye peotein (Kedlijanvdettadrapot , Biechemc40:10032-7).
hybri di ze in 7% sodi um dodecyl sul phate (SDS), 0.5M
Nae>(MerattionVbERT Avitht RASGE-Hearihgwelts lytheagdiisng bleodl YesSEIS, results in

e %6S ; fer , [ . t
vanspofl. fy S5T0g8L 500G, BABLPBEY 08 BUAEIADSy 6 Wbmmaror
cytokinthﬁ)ﬁ) endbtiNihNa@®P4]), theNbEDTAedintir0ABdrolucedweasdopnstastionngrhus, the
rosent BB HARER, AL R ARG 8k,
The inhibition of RAGE-ligand interaction has been shown to suppress the accumulation

patient.

of AB in brain parenchyma in a transgenic mouse model for Alzheimer's-like disease (Deane et
al., 2003, Nature Medicine 9:907-913). The active, pathogenic role of RAGE in a wide range of
amyloidogenic diseases and disorders makes it possible to provide therapeutic, beneficial
treatment to patients with these amyloidogenic disorders by the method of the present invention,
which provides antibodies that bind specifically to RAGe and inhibit the binding of a RAGE
binding partner.
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sodi um dodecyl sul phate (SDS), 0.5M NaPO&4, 1 nM EDTA

at 50C followed by washing in O1 X SSC, 0.1% SDS at
wGoE/100ue preferably, a probe and target sequRCYES2007/064571

hybri di ze in 7% sodi um dodecyl sul phate (SDS), 0.5M

NaPO4, 1nmM EDTA at 50C followed by washing in 0.1 X

SSC 0.1 % SDS at 65C. A further indi cati on that two

THE e ocrieS SRVEHEE o) En it Bk apim SRRy Bients'and those

currentlg l$b6\tvmgtsyaiptqms diediséasel , Thelmtibodies oy ial duch methods can be human,
struct.ure, are bi. ol

di [ -
numaniyth BBRE Gl e 81 otREs, 2 Fidnald Febf il Race binang
fragmeritsl), tasedesbetseai herbil. ol ydNuarothier aapedt, thel meentes feh@tesdadministering

antibod33 uPHaT TR & rpTen Mg ol 185 B AT Slpuig oo, RAGE. although
perhaps:ml’shetﬁmtsnﬁblylge rniletdte'd] A pedtide swilist anniaalchly bedea patialt to be treated
WO ,nuc

with anfic, TBE REERcBOLEHCET I VRTn B o Borflyet singnen antiboay

that as permtted by the genetic code. Conservatively
substituted variants are nucleic acid sequences havi ng
(k9 genesrapates ddorbirslinas tto tRAGBNwitwhaeT antibadye stlected from the group

consistBE kY 8T &-4F o He R PR EL e K TMELy  hosime
SI 5 ﬁas &? %3‘%?05%/*%%%@5( '%%%%E OW’CA ﬁtnlfédly sele%‘?ed from the

group cﬁﬁﬂstﬂw@aﬁXT%OaiT-HﬁdX'Rcb’é%ewﬁHﬁ, X8tHaland(X©OP4) Mol . Cel |
Probes 8:91-98. Nucleic acids of the invention al so
(npr taepnEes| @iecoratbus caopipinentarityadetenoniag yegiomse (@PRs) of a light

chain o?ﬁ(%\épch'g%sof o 8§ﬁbo%g s&kétsd%or%?he Qo UL EQA dgf & XT:HL,, XTH2, XT-

nces enco seq ue
H3, XT4H5 BEDIT, BniIGS - M4,,or9 11, and 13, or encodl ng an
anti body variable region anmino acid sequence shown in
SHQ | B A\RBGEBRaN fragrdeariph entifvridyragcordimgue Ka)e ) or (c).
t hereof. Conpl enentary sequences are two nucl eoti de
Fegexmeds, theanethodspf theeingentiopagaal belperioreiesloby ddministering to the

subject\sle%q%g®§§i 85%@‘??{9%%’3%%%3@@&@@% ;5r|%%5 Pé?ﬁ] ché’ ?1 variable
region ¢oyrisipgrCRidndEa KétMek dghtishsie \/@aable regﬂen L&'i—.@ I[héKbHﬁf) & vy chain
variablets%’é;mn S&ﬁmvﬁ{?ﬁbﬁ%yofsaegﬁmﬁé %P%b?eqe sequence (SEQ ID

uences are su ene
NO: 16 jsyhuyearakargsslight blyain ngnetamte"egloo;l mﬁ a ch\errtaodg@ﬂ |h§ew Chaln constant

region. ”ﬁ‘n@‘?ﬁ&hég RfE) Fnbem%lnoéf% I%o'b% g?&dr&%g ggﬁh rhgltibody or RAGE-
capable o ridizing to he nucl el c aci egnment 1I'n

binding fragment thereof comprises a light chain variable region having the amino acid

sequence of a XT-M4 light chain variable region (SEQ ID NO: 17), a heavy chain variable region

having the amino acid sequence of a 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. Descriptions of these and many other antibodies that can be used successfully for the

method of the invention are described herein.

Therapeutic agents of the invention are typically substantially pure from undesired
contaminant. This means that an agent is typically at least about 50% w/w (weight/weight) pure,
as well as being substantially free from interfering proteins and contaminants. Sometimes the

agents are at least about 80% w/w and, more preferably at least 90 or about 95% w/w pure.
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qguestion under relatively stringent conditions such as

t hose described herein. A particular exanple of a
weemphearent ary nucl ei ¢ acid segnent i s an ant i BENES2007/064571

ol i gonucl eoti de. A subsequence is a sequence of

nucl eic acids that conprises a part of a |onger

nucleic aci d sequence. An exenpl ary subsequence is a

Howevdir TG oS Rlen Rete P afRY esprilued RinyieDeo b liEacr o oast
99% w/eQ@ups tai bgobtamet. 8 or nore deoxyri bonucl eoti des or

ri bonucl eoti des, preferably 10-20 nucl eoti des, and
e m\@h&éreﬂrahloyasm-nﬁﬁ)ismﬁng et attvedpfwith 8glheateckutical carrier as a

c acid. no The s of the inyention
pharmeGhicE] EaBBbhicion isagvent e PhUiR ettt Sl ez 8 = patint by
admmlmmgoarpoam:acleelmﬁﬁean@dmg at |east pn@\andlaodwcmanat Thoan pofynucleotide is

nerization qn a uclelca | ecul e of. t
expros i SETAER VG Bbed B 615, Pl o REUN EeHiioh B8 encode heavy
and Ilgm«tdalhs oftak arntlb(bdyoﬂ'heieelyQMecﬂthes emeéseg(mmrodnoda éeeasy and light
[ por, d into the nu For

chains F%| ?re?aa?QF Ié‘ gxemgaw %8§|m §agﬁg) %P? gggglacu%g]cfgr level of
administdred betltﬁjdynremmmmmj affthé patiemticl ei ¢ acid nol ecule. In

addi tion, the nucleotide sequence may be conbined wth

Ohdrevebiith thes higfillses longstandingseed dordberpeutiorregiotesrfor preventing or
amelloraﬁﬁg%ig%ﬁggﬂﬂ&géf ﬁa$ oany qﬁ(? %)?ﬁ%ﬁg re]tﬁg,\l(%)@%}tlv? rlnnglFr%Ht associated
with Alzalmainterisldéseab@ni ng sit es, and ot her COdI ng segrrents

Thus, the invention also provides vectors conpri sing
Reducindg@oghitivel Redide mud/loeintprodcg @sgnitiorc| udi ng vectors for

reconbi nant expression, wherein a nucleic acid of the

The @neseot inveniige pavidee | ay nethrdde tbr tihibitifigioc trédusilg cognitive decline,

e i i C I Ap.

and/or Eﬁp‘é?@h@ 9:\/\!1&{] |r(1)%f Egt enYﬁ%‘gl é)g:éo%rs]g?maan @Hﬁ%rﬁlghfé@rﬁ a‘% AB-related
diseasamdi@r@eram|amymgehhailselahe or disandsc (e.gpt ABh comptisiag administering to
the sub!;é‘é%r‘?'tefg?&ﬁ/ dar@@n?%{‘/é@ t%h{r.tgo% qggtrtﬁnﬁcgsué f |‘3?I8ythF?§(_SEE and inhibits the
bindingchp ddAGE bi‘ndmgma'rtoalt.i on in a host cel I, such as

pl asm ds, cosmds, and viral vectors. Nucleic acids

dhe mieth pisetoature iadudnisteding @ayeftestivd dosed of gy rantibedyz efdthe invention

t gen [ ; .

such th%'t c%gr?gv rgglgn%bgngeﬁjtﬁgﬂ\mén&%w&énfém i I%i)gs@gn is achieved. For
exampl@,00fMEoRA0 inRIE QISROGTY0Y6HiBT Ueficits dmthegpatieohiel gruerocedisal learning

and/or @%ﬁg?;gl)ﬁfii@%téﬂggla%mﬂev@&i %eaéo%nhiogmﬁi:ip cgrm%eaéﬁ impairment in explicit
memory (also known as "declarative" or "working" memory), which is defined as the ability to
store and retrieve specific information that is available to consciousness and which can
therefore be expressed by language (e.g. the ability to remember a specific fact or event).
Alternatively, the cognitive deficit can be an impairment in procedural memory (also known as
"implicit" or "contextual” memory), which is defined as the ability to acquire, retain, and retrieve
general information or knowledge that is not available to consciousness and which requires the
learning of skills, associations, habits, or complex reflexes to be expressed, e.g. the ability to
remember how to execute a specific task. Individuals suffering from procedural memory deficits

are much more impaired in their ability to function normally. As such, treatments which are
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mut agenesi s to create base pair changes, deletions, or
small insertions is also known in the art. See e.g.,
w@annaeok et al . (eds.) (1989) Mol ecul ar C oni PQT/U$007/064571

Laboratory Manual. Cold Spring Harbor Laboratory

Press, Cold Spring Harbor, New York; Silhavy et al.

(1984) Experiments with Gene Fusions. Cold Spring
eﬁectivé_('grg E%pr)r@%@}gg e%t&i?r Prg)%%ilgglssr(%%b’%ws reloH%Hg%(%?réplgg%eqvgcgqivantageous.

Approach, 2nd ed. IRL Press at Oxford University

Press, Oxford/ New York; Ausubel (ed.) (1995) Short
Patientd?Aoieostdé $o Trealvbérecul ar Bi ol ogy, 3rd ed. WIley, New

Yor k. Prophylactic and Therapeutic Methods The present

Patientd iaorenpblevibdessatraemethyh et ineentioneiatiude iradisduglseat risk of an AB-
related glaVi 09 radidci)ri(?elrasreanﬁ)rl iddie%or(ﬁeeras(:ho"flrd?s%tr errinFgotbs% a ISOimdtoms as

38%%? ot P ANNGE"A ZrE el SO Qs I'CH SYmP ’

well ascmatipnissgeserdlgnshomdrige symptoanst hisr teecdsecefl Alghafreés tdisease, virtually

apount. of .an _anti hod at _hi,nd ecifically t GE
anyone 04 R iar (R rBALS gAY AR ShY W28 T e sl Rer ol enouan
Therefoge, Shb jpeasent Miethods ven e crinahisterqal propbigsctiaalivetohtbel geheral population

. i,nhi biting or reduci.n cC tion of | oi d
without GG oF gy s bR O RGN D LB s BReP b i st er i g
' oY Of nt i bod

18D 85ke 2 SSHRRABIE AR PP M o 20, .

those wionehilgt o$k EacRAGIST AlhdiThg rpaint nisir factoAlf@oAD rig linmieased age. As the

populat}MntcéyeQ %Q?rehngr?tc;f%b E(?’ntiﬂug'ée{onﬂgeggeb! emrg%tteisﬁ%a%rs.indicate that up
reducCing neurodegeneration in a Ssubject, conprising
to 10% afithemapukatiomgvéradhé bge ©06% end uprho 80%.exftthes pofautadiontovef tharage of 85

haveA?nti body that binds specifically to RAGE and inhibits
he binding of a RAGE binding partner. The invention

KHMLH_;ﬁrraré., gghéﬁﬁﬁdi\ﬂdlﬁé Bgrq b8fidérﬁiﬂé@ ia{ %H%aﬁ;& aﬁg %gcbieﬂw% genetically
cogniti ve’décline, or 1Mnproving cognition,” A a

predispgsdy ’rem_te,velopimprﬁi[ti mgivwmsmagymgith@ her(ijabl_héorsrubwj At krewn as "familial
D" or Qi ECAD 2B bl e Mo e Rl Sh R Jomi sty of AD.of he
analysiRAGEg@ietiiahy kpawn e confdhaDivwhesritetedafos exapplewhel 68 Peor presenilin
gone. {TE A0 el B3P ABafyRRAGE. oP PG, ALAPKL ) 8050 i anc 717
of APRMTOce.gonyalingsgp.ddii toi stabaticing &Godter apelt i ((8P1)y Nature 349:704);

. f ' . . n i j :
vl Sh57 1 e RPN SBR04R, Ol el o0 Scence
254:97)RA@he. wipndliTntp plaayledanineT fMulanestealt (1992¢nNatare Breoel. dets5-7)), the
" G far ' uly \VJ ny $ :

e TRl R ot 7000, el B0 s PR nfin o covon
692 of A’ PAI72hEuae Matiing ezrs ehought db caosp AlZesnersddisedsst by iinvgeased or

teres rABEAREH U P o LREHAD BERNT SRS TEBRAN bl o o
long forof OBARAGE, BBMdR2randpaB 1. thutatiansbip exdherigedes, such as the presenilin
genes, ﬁ’%qdejntdi I-Qélf atrgﬂou%ﬁpﬁﬁﬁé(ﬁly% affect processing of APP to generate increased
amounts of long form AB (see Hardy, TINS 20: 154 (1997); Kowalska et al., (2004), Polish J.
Pharmacol., 56: 171-8). In addition to AD, mutations at amino acid 692 or 693 of the 770-amino
acid isoform of APP have been implicated in cerebral amyloidogenic disorder called Hereditary
Cerebral Hemorrhage with Amyloidosis of the Dutch-type (HCHWA-D).
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beneficial therapeutic response in the subject (e.g.,

reduction of plaque burden, inhibition of 45 WO
wWQO®71009749 PCT/ US2007/ 064571 pl aque for mat i BCI/US2007/064571

reduction of neuritic dystrophy, and inprovenent of

cognitive function, e.g., rapidly inproving

cogni tion, and/or reversing, treating or preventing

I ti I th
BED PRt % hol BranGe BCe Slsn RE AT drayty the complex
interpla'y o€ b wadethlof @ehﬁmfa&orsdl 'ﬁ%ls&ndl\imms sresgend thIﬁm/ea'Bdoradlc AD" (also
ive, i e latter

t
mown Gl onsgt WP oD ity B b et Fre BS54 Biedlatb Monethetess, the
patient domﬂa&m cahrbeashdeénedrfoﬂ meaﬂmcedf Q.hSﬁeaﬂibllﬂyl akaiel or traits that do not

cause .ﬁ@ LfCtr§C @) g(?ggggaq? I%'R{ P:Baﬂtdg ngheﬁA@ueH@f JH"Q in the general
populatjphpt e, rtlSe bZ,Va Bgarid shadtles Iobapd)lipaprowlm Ec(OordBrteltladl (189®), Science,

261: 92158 o il PRI b P plile i eisgably Rclieg to some other
marker }ftfr(ﬁ[ﬁlmva)( M}jenm‘@ﬁw@ "atryékf.)rf(ﬂ P(IISAP()r dxainipie, Iplaﬂﬂénta‘; Qarcmhg the ¢ 4 allele
n S10

who hafe dafide AT ey el 5 o BTN R RERD RertelIaN g, of herosdlerosis

may be(itiiiEBad aal"storlsikhmMAmSAnamBhp(ttemtlanblom'ﬁnlaafres the g@nhthMetdassessment

of cerefET SPREE TR (5P AecrBobihioee ey <e b2 Bl T oyels have @

predictivd galoeimtidertififinggaticotd dteispédriddyenesi s of Al zheiner's
di sease, RAGE has been shown to be closely linked to
(‘Deﬂdr irglicatms o&mhedtsmlmsk faoAihclede Unvlv@dyﬁanhld néurbwtm))loglcal data,

for exarﬁ% nI vi\fe n%(%[%(%{c])gf i Br%} Pﬁt%oa?%éo@h tqtﬁ %(5?'”] gFtG i, o‘%t& Such data

can bel@tﬁhdmwmgam d»twnpie Sthtee- die&hsuunallmagdaladles@manoe imaging (MRI),
positror, RS ea Pne SRy (BRI DS FRBF R S hisgR" comguted tomography
(SPECDO0NWjcakna ot patﬂents h}\hmg piobbble IAY @stude, bdtee RAGEnIte(gmﬂ@atlents (1)
having gg%{aﬁti?gr(bﬁgn%n FH% f%b%ﬁl %q%p%awoz@a%ggﬁge dgp(?%ee g-, in two or more
cognitival ddmeaingr (4 phbyrpegidri dé dafictsf for msorantitboisik hiokéhs, (5) consciousness
onsisuRE, BTG, B SthonEL SPSB SOMbISRIE B0

|r@ V({U%FS s&ﬁﬁerlngl A% %ﬁ%{%e%r T?%rlllap% %{el lof %ar@ s\{@w, Showever,

sin trans
diagnogeldefobdwiod - mremrttatlmaroﬁ eme @BBB)reaa‘mhraDt@Tses&iympt@ﬁs of AD. Common

symptoé%r B IA {ngl:m'gt {;|¥| ive géf%ﬁ%%l%?] ﬁ‘g(q &ﬁ"g gg&grﬁlan e :!)f %o%-{n& )Skl||S or tasks,

leed VAS0LorRSrF ot
problemigh unsth ﬂdwuagnr edenrclentatwelnto aimeal o placeyipdes aretiérdasedojudgment,

impairn%eﬁ%&%fr%ghquggs Xﬂ%&%?ﬁgrgt ' C%b(%‘ﬂr B-gh v'iorrlgltglla‘i er Soersonallty

nteraction
changet tbidoss afuinitibtimel. offhe mfmbER dieficitsraitime ﬂegrea@hVnBcognltme defICIt displayed

by the é%gﬁﬁtgs%gllf refBete ?hé@)g%t tg Whidﬁl tﬁg%‘s@gge ﬁéé b%@re%%g(?%‘? example, the
patient may exhibit only a mild cognitive impairment, such that the patient exhibits problems with

memory (e.g. contextual memory) but is otherwise able to function well.

The present methods are also useful for individuals who have an AB-related cognitive
deficit, e.g. Ap-related dementia. In particular, the present methods are especially useful for
individuals who have a cognitive deficit or aberrancy caused by or attributed to the presence of

soluble oligomeric AB in the central nervous system (CNS), for example, in the brain or CSF.

50



al ., 2003, Nature Medicine 9:907-913). The active,
pat hogenic role of RAGE in a wi de range of
wa@pgooddegeni ¢ di seases and di sorders nmakes i tPEDESI0bT/664571
to provide therapeutic, beneficial treatnment to
patients with these anyl oi dogenic disorders by the
met hod of the present invention, which provides

Cogniti\?qqggéflgﬁ%bgﬁsgdg?f %rbqﬁ%%&g% [ﬂ &8 Eér reﬁ %%g S%Jsiedrby or associated
with: (12@1@7de31@|9§5|419nﬂﬁ"lﬁ MS?IG@?dI&ﬁ%WdtheTﬂermtTﬂ)ImOdSrnm‘l rdtbe of AB synthesis,

processifts TR0 Rr iy Sndw G CyRBGhe: ar iy <Bea e fugomeric AB

spemese(etg bmmeetsralm&):%ﬂmd!dﬂ ()uhd formbhiadst amorrba fdsmmaoff AB. Itis not necessary
n nhuman

that an ]aptgalr@H§§ﬂvteﬁlg}s QSfGSEaQP@P rbz?rh/gfs I,ﬁlgnor aiarﬂé}qtcé)f;mt'g% deficit in a

particulgiesatient) adwaesresome thie I‘yiEtsh@n@thlemmmr exhll‘melei, by end bbthe above-

describ%ﬁﬁ%ﬁlgqerﬁﬁﬁgﬁ]zt %@%‘Q'?Pa@%ﬁ% el(rlﬁs ﬁ ggggla%gcsggmtlve deficits

who woaldt b bg lexpgete dimaseniefit fadno trbatnsantitly ab@\BdmIn&mem]er&’k[eﬁtlc agent.
pepti de, which human can be the patient to be treated
Betdralaests hady . be@heiet/@epapmﬂéses:maog‘rmd& sckillstdm)erformance in human

entlon can be i_nhg an a t bod
subjectl, KE B MpfteyP Bl W8k P S b pab 8Py [ pementia
dlsordefsr(erg t/ki@) gtagmplvecdeflcissianlt@ |d>éntﬁ(§d b&t;mpﬁfmaldl&;erfkﬁnﬂ&e of these tests,

and ma@(\ééed[t gnts f%dvsattﬁ?a %rop% d atﬁ%seg O%Py eér %balq%gg :thng Ve H:)grformance in
these teg;ttso u@ltrmgblssmlengsksfha)@' ekllpatéd -belRaviots-dridyotet fuhdion X stibjects, most
I t t
tasks N b eI OB R GFON: | ght  ohai n or “heavy
of nt I t fr

CRU Mol n A3 e S5oRE Rold BbSTaRE Biesty nclygipo but not
limited 96T tH\#pllcmmg tBstd. Tha ARRGECDY (Wlzimgmbr lgseesﬂ Asdesament Scale-Cognitive)
s 1ol BB SR T ko 05l SRS wr v
the stuaylnmfnlasgmgmgmdomehmry Ski$. ecSeanRaanl Iebday. 0Y984) Am J Psychiatry.
o0 O 61 0 SO 5 SRIBRL | DB e OB (1097 m
Psychoperigit. 9¢haRA-38ar i abl e region (SEQ ID NO 17), a heavy

chain variable region conprising CDRs of a XT-M
hea\Blessiedi hestas i atvltieerr @géloit~He queute e t€sBED ¢dgnitiNg;, whieh ,assesses

. an. kan st an i 0Ng
scvie P PAR DAY, EORP Sk A o e W 60 e
J Psychiatnetidi(ot2)ans8allso be perforned using an anti body or
RAGE-
The Cambridge Neuropsychological Test Automated Battery (CANTAB) is used for the

assessment of cognitive deficits in humans with neurodegenerative diseases or brain damage.
It consists of thirteen interrelated computerized tests of memory, attention, and executive
function, and is administered via a touch sensitive screen from a personal computer. The tests
are language and largely culture free, and have shown to be highly sensitive in the early
detection and routine screening of Alzheimer's disease. See Swainson et al. (2001) Dement
Geriatr Cogn Disord.; 12:265-280; and Fray and Robbins (1996) Neurotoxicol Teratol.
18(4):499-504. Robbins et al. (1994) Dementia 5(5):266-81.
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bi ndi ng fragnent thereof conprises a light chain

vari abl e region having the am no acid sequence of a
wXToonMod7eght chain vari abl e regi on (SEQ | D NO pAmys20a7/064571

heavy chain variable region having the amno acid

sequence of a XT-M4 heavy chain variabl e region

sequence (SEQ ID NO 16), a human kappa |ight chain

SRR ey SR AL bR Y BB R Bl an
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(1989) Nellrslogn306)11y59-68earfdr Waish et el {€99H NArchNELed NS (a2l s8-8 1.
contami nants. Sonetinmes the agents are at |east about
BOSMivli Weartal ,State rExapr @S Bpdevetpeltl a$97 0y Bolestbiowdt ab 4 brief test
ur 47. WO 2007/ 109749 PCT/ US2007/ 06457 :
of men{Ef Hablr o ey SESRURARET Sl I TRTROBLITEY QR pbenomena and i
thereforieendtna caubsututbofnfr)@efumomsntplep’tattfd;eexamﬁlnaﬁonl diast use9A%nwdaneening for
ure, can eobt ntion inclu
dementafid | %tsg?”’ﬁ’g%s ey F‘B'&E‘@ i ﬁ)Wg‘gpﬂrgpﬁggeqyﬂ gqp- The Mini-Mental
State Eramnination BISISE isphidelpaseditwithahorme rqoipsidd fonage and education. It can be
used 1 fah syt B g S EBIR RERLEY.sL BhEBu Ryfugront ot o
given pbmas‘t tlmenetodoitd\/\bmd)couI‘WI of. co?jhlevepolhey@esllreah lircividigal over time, and to
expres ra uc ant i body. chain in
docume&igpérh 9Uﬂ5]% %&09%% té%ei mggt (.g tp{gd?\age%g}aev{ oFsaLi%ects may require
formal héLghﬂ)sychaogls tedting hwitladdliobewdy tesTihg sppdrgtedchyenine deoritss or more (in

nomansy BECEBRE & B, CE B RpPay g Enbar e TR iR B Fygein (1988)
Psychomma‘rnt Buke 24i(4) 689862 aall Crachnenals (989 JaA. ety Assotihtion 18:2386-

2391 bl ood of the patient. The invention thus fulfills a
" longst andi ng need for therapeutic regines for

I : '
Eé‘?re\é%géﬁ Wntﬁé Scfl fg A %Er{e?&g& qg Ig[lgr rem?rpﬁlte @g%Ylgﬁtggth Bhould be
evaluated fdr Aatmdueemedlseam s'élafsecreéiaadgutoohgs Royiyi gengibvedec thenaarly signs of
AD, USI%{;]%/ é)erleg%? 8¥ tﬁyg\a%)%néés'so&ﬁ hr?t Igpessglnln’gﬁljlg%/tﬁgltfhggiﬁp?lft\//e The test
conS|st$j@<EI4 Isets ofaqdés:bnons rnpatofoicng) cnngnerttatmm memarypaisuesyatial skills and

expressr\?e 'aﬂ e, ag cr'elhs(gst n%[usﬁ‘rb IC\/VOI do %v]:arc%g]ng& Aﬂ'e tcg ﬁ!eaﬁgrgnal aging

sea i'sorder Yor a ni ¢ disease or
procesajarmbmﬂ;emv(a @eficits dUB)to demnp’na Seedadamomasd Bendigbury (1998¢Fam Med.

30(4):288124 S&diorby gf{@ﬁgg@rg%%p% | @@ body that bi nds

Speci

Individuals presently suffering from Alzheimer's disease can be recognized from
characteristic dementia, as well as the presence of risk factors described above. In addition, a
number of diagnostic tests are available for identifying individuals who have AD. These include
measurement of CSF tau and AB42 levels. Elevated tau and decreased AB42 levels signify the
presence of AD. Individuals suffering from Alzheimer's disease can also be diagnosed by
ADRDA criteria.

Combination therapy
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bi ndi ng of a RAGE binding partner. The nethods feature
adm ni stering an effective dose of an anti body of the

wo pwened7en such that cognitive decline is redeCBUS2007/064571
and/ or inprovenment in cognition is achieved. For
exanpl e, inprovenent in one or nore cognitive deficits
in the patient (e g., procedural learning and/or

TEBhtRAR aiboRks sl twaefpr*'%ev et R0P5 Ubef o Saitglaton with one
or moreasddltﬂmel agaaits, \Whlcronhay \berddhnrgstemiintbreydéubje!dn icoficungntly or sequentially
t retrieve
in eithef rdgF oAb QiscRad opEbigtd as sqnah R b Rl ftapelio ofiect
i.e, an gigct Qrezter tharh ercedftuce obeltmqagestsadnéayMeaeLg'aralgahérepgutlc effects are
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least atbcrqnawo-tffﬂmgremelpmenettielltlaérapmmoreﬁe(:’aemm&tlwvm smgle agent, or at least

about ag&n?th%bogg Yq o);j 5%2%%%:’%?%%@”%& x%n’-fgw;érggtﬁ,?Oé\%gfelagtegbout twenty-
fold gregteneorailt ldant ayombfiftysioldogre kteqwir atligasttdbatit dree moidrei+ald grbhier
to consciousness and which requires the |earning of
Ekn' eiesnplastbear'n\&hh@ﬂmcluldabiatjBl,lnlslerlrtgamﬂhe&apetmbhltyxe‘ﬁactim amount of
menber

an antigfy SRR ooy ©IACE ARt ink IR S pEinding partner

in comtm'lal)loed\tumainomerrenl]bodgﬂnai|btn$is sae@flcraugzto APr &he apiibadg dhat vinds to AR

can betatﬁgéar{tl%& Q‘ia&%f’%ﬁﬂg ﬁg%lnﬁqug\%\% p%d@t?%gls Hl%gl’ng to full-length amyloid
precursBCHIatS2 (AP PY 6 Ahié i atied§, etoelandaba)dy ofmbeduvengion ehayc bé admmistered in

combinBiC Rt bR et B € aileY afiidrel § e ABrvan habind dp g amyioid

deposﬂanﬂhakpiaeerttcartdr radtm:eetcléanntghespmmserﬁgmt Ithm:latmjrbld deposit Such a

dual
ctearingy bt B} OB b kP B en BB PR RER s St = clearing
responsshcanl egersyimgeredrinto as antmddy s eparhplenb;slnpmemgrari_ §c receptor-binding

domain F‘?’gt,laqq] ?g@g%ycé)ﬂgtap{; r%glorl])I Siﬁbef agﬂf)?(grl E‘éﬁerl \ﬁ;%nﬁi%ﬁsgan also be

adminisfératheo ree patiendivéeabas iréceihvedoor lshr(ecewmgsari BAgvaenioaghln the case of
There L, the(present a n1n|§$ered

AIzhelmpelrS&q a%v¥ CngI or{ua |{1 Whn%tea@y%ldciooﬁﬁl P?CUﬁ in tﬁrgln antibodies of
the inventien naedisd be adnwmstesaelsns nm]tmc:brbn twlita dtherkagerhtsttﬂim irsdBseqtassage of
The presen

the agerr)mﬁsd?fetﬁ%mv nti ACTRSS tthg rap a(?rAe%Sp n?gg(ljllegpﬁ%ef H‘l’,ﬁ{‘g'gfr‘ can also

be adméidiededtin comblné’am witts other Adjbntél’ lreat eahancei askedsaafttbe tHepapeutic agent
to a targe,[? CSE hcicfrugfa ﬁﬁ Irmggme%ag(go]g]:’eg% %égjlg\ml%ermg such agents can
decreases therrdosegel ofda ctaelelpbhtai agent (eq.10rafeutibenploglyl at aotibody chain)

v e of and up to 50% of the popul ation
neededqv%?h'%\ﬁea g"eé’f f%%[ have AD.

Monitoring the Course of Treatment

The invention provides methods of monitoring treatment in a patient suffering from or
susceptible to Alzheimer's, i.e., for monitoring a course of treatment being administered to a
patient. The methods can be used to monitor both therapeutic treatment on symptomatic
patients and prophylactic treatment on asymptomatic patients. In particular, the methods are
useful for monitoring passive immunization (e.g., measuring level of administered antibody).

Some methods involve determining a baseline value, for example, of an antibody level or

53



Al t hough rare, certain individuals can be identified
at an early age as being genetically predisposed to
walewehaping AD. | ndividual s carrying the heri tBti/EsS00T/064571
of AD, known as "famlial AD' or "early-onset AD',
can be identified froma well docunented famly
history of AD, of the analysis of a gene that IS
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adminisﬂ&mg artbel’abelug:hagermdare diodr ycompa@fdf with ther coetsdi vadueof A significant
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disconticoearondeducedn idesaget andidrdrdqueccyby a pati ent but

devel ops due to the conplex interplay of a variety of
genﬂme'r me‘tiamismasconTrhéselue radi thie desdl ©or grefils 4e.d., tao nteaneand standard

deV|at|o %ocaqurjmq n{dqrorh%l ¢on d'l h? p‘é“%tl?ﬁ f| gMad'u &S\ﬁho ﬁg/ rho%riogse’q}eatment

nor € I'agnose.
with a thérapeydatagent apdpbbsd legals cmrprdﬁmssrmveqamealﬁeﬂ intrbgponse to treatment.

Measur85 %%%%8 f?ev/e\%u(g erBﬁIegJ rL' ?ﬁmghtl aerleec% rar td(;\%l}wh tﬁ'het g\%ttrgygadlue. If the

to segr
measurbd gtfh/er mfer eaneemsywcﬂ h@nlﬂcantlyhﬁfgemtdegl mqnepherabme)standard deviation)

: S P
from th%%mﬁ%lr I %‘e?ﬁne%ilﬁgg) e %(I;ognlr&lzeoe Egﬁ ?e&ggfn %%ef?er‘ft‘ |QS||§:jn|flcantIy
below tpardqntrull mlue paintivmds atimgidtagon foé agedt &l Wadranted. If the level in the
. r in i 1 S

patient er% g t?ek?(gr}/é t (%o%grgl' \}aIlP e?lr | éér{(&%gg‘(i)rfﬁ%mﬁﬁ{)rfg}égé ?ndlchPed

\Ff\ﬁ;th ﬂhgthh%c Aho?}? eger?tp{ r&@é?wﬁ@}/r eeln?f)ut\h%*g undergone a

ave o Su rom er 0

previouatchleﬁes)étreatomnsls rngnytd;@ fodentlbddy_ée}\/mor profiles gkdetfemmlne Whether a
resumpﬁ@g&f@%ﬁﬁentggtr@%*@d. q"hgnﬁ{egﬁﬂeé %e\}ellq%rcpqg?ﬂe r]ﬁqhe patient can be
compared with a value previously achieved in the patient after a previous course of treatment.
A significant decrease relative to the previous measurement (i.e., greater than a typical margin
of error in repeat measurements of the same sample) is an indication that treatment can be
resumed. Alternatively, the value measured in a patient can be compared with a control value

(mean plus standard deviation) determined in a population of patients after undergoing a course
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of cerebral spinal fluid (CSF) A1342 and tau | evels.

Low A1342 and high tau | evels have a predictive val ue
w0 poo7destsd fyi ng patients at risk for AD. O herPCT/US2007/064571

indicators of patients at risk for AD include in vivo

dynam ¢ neuropat hol ogi cal data, for exanple, in vivo

detection of brain beta anyloid, patterns of brain
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. deficits.qr the degree o he cognitive deficit . . .
monitrff i) Sftens” Epf “HiFRet AT ekt cuPGhod e pcisgpion of the
existenteandlevbl dffemtidbdiesnsiedtias tpclogr AR drethe tissue sxapipl of thd patient under
patient may exhibit only a mld cognitive inpairnent,
such that the patient exhibits problens with nenory
ke gntilwaigtpesfilel &llowsrgopaskivb ihmiusizatidretypicalty slidves aroimmediate peak
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approachekitetteatment led 8 witkinad petiadiesfetztys do0 manthsaddpeadihgron thédalf-life of
the anti%@se&tinggetrhéads are especially useful for individuals
FHVE %o‘gnitive deficit or aberrancy caused by or
i éc{nhg}‘ﬁeﬁ%tdtso b iRE SREIC Rt g%'@;ﬂ%'de 1O RAFERI h§ faRont is made
'n>The" cem raf PRer Vous sysec em(o % of exarrp?l e, 'In
before adireinistration, Gr s€€8Rd mEGBUADE00Y (BB A09n PASTEABI (0 Hedbribwlthe peak

antibodgl?&gi, ta'n?f F)n(gi%]; {n%'ret ﬁjﬂﬁgyrﬁggstg%mgrﬁts %ises%%hg%)gigte%ﬁl?@ﬁﬁ?TSor decay of

test.

so’incl'ude those cause assocCl a
antibody Hevale vélhepntbat lexdl df3ardiipbyidspliedjoed to rbashineboaian predetermined

f  BSschhe ARSYRLNESE%, or RIRT CRMhNGrat
percent%ég o‘rflgrﬁ](—?pgg!( 1E2 Sg'se‘ﬁ eg g 0, % 0, Or ofj inistration of a further
gradati'on of clearanceé;”( the formati on or
dosageaaftaniibogy &f adrohistrred.dhi sporeemetholR psgleot esbsegquent, measured levels
less batcpgrﬁ@(?la?% ;cof’%%g(et rw&ﬁ')rellepé‘ar]cfeolreoag 'p%\/i&fslfkag%rrmledf@r&%stitute a
0] . I'S Not necessary
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.

Measurable indices for monitoring the course of treatment and a patient’s status include

monitoring (reduction in) of levels of AB in the patient’s brain, monitoring the amyloid sink, and
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that an actual causative |ink be established between
an AR abnormality and cognitive deficit in a

wQasriieaakar patient, however, sone the |ink shect/usiver/064571
i ndi cated, for exanple, by one of the above- described
markers of AD to distinguish patients suffering from
non-Al3 rel ated cognitive deficits who would not be
expected to r eat ment
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prowdeb amgbamfcmmddmmy'asédlluldr?ugnsmﬁg Rog.enedricingl the (MABK ))cadade) and

chi a 1(11):1356-64; IN et al. (2000
'”ﬂam"ﬁ&fi? 'ai%%w'afrz‘éﬁl(zg 102-7; and Veyer et(al. %1997)

sy mameﬁh"o%swf RN 00 BSOS el By frecomied
physiolagic spaptem @cy.i whysicas oofneﬂhaal Isymbtom )rgutiaedy ratiedrop, by researchers or
..concentration and.,or sse t.al, .
physwwtnfg%)ssi|a%?ose\]orpgvgpﬁra?rp Tgf?rgclﬂseﬁge/s g (Ll%]glmers disease). For
examplé)ameroadg&om\bu cogstivehimboignestl Thesattefid @Bwhetdrrﬁaftﬁtlﬂ‘rey"mer's disease
t he

d fa
and Dy S omd otk 2ot Atie 0T DREG ATET AprETa Rl SE sitger of these
diseasdlsr dion exkanplg ecognltit/e copesingns card bé Iianitered biyridetermirlied @ gatient's score

on e SABHEEH S5 1) AFETBPEs S0 on BB B o

treatmestreen from a personal corrputer. The tests are

| anguage and largely culture free, and have shown to
PharmbecuticghPyeszatoris ve i n t he earl y detection and

routi ne screening of Alzheinmer's disease. See Swai nson

The dubjdc? PrdtinedratiicleiCaicidat df the pneddri dfiibrition are most preferably
12: 265-280; and Fray and Robbi ns (1996) Neur ot oxi col

adminigtered dn .the 1f9(rm) oﬁggpmmatqwgmqutgnsm As( appppriate compositions

there @%%Ef%%zg(t)% gzgéﬁszgﬁnp%%mo% YQUERP Ernt98¢4S for systemically 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.
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The Consortiumto Establish a Registry for Al zheiner's
Di sease (CERAD) dinical and Neuropsychol ogi cal Tests
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ow t urse o cognltlvecan es I n
applied talithe dakar; onvétﬁ) intreyagnatllyt@r indacectathy, fon exalmpiedlasl aspessary,

cream of 3p9: < Hols VEE ! altain G RBedimaits BES SHBIRAE ABenissmen pe simply
dissolvettdr é@deﬁh‘d’eéIOIntﬁéﬁl'en\ﬂaﬁsfﬁpalhaéé?@blmérﬁbétﬁrﬁ@h&‘é hﬁe%harmaceut.cm
more (in humans). See Fol stein et al

prepargigreis Ben-pPREAgENIQ ;i 9,6daeB nostevate theahdé}t@@peraiure of a patient.

Parentggs? Y sEOR N bkt ek B EeliS it iu@heahy ghion. ' e

preferr&€ yGute MdfridheinSeteen. i s a screening tool to help
identify patients who should be evaluated for

N zBahFEEnbodirhenss: on'Eh@r Sﬁél%e%géﬁtst Ay téntairdRl Basic functional
sensitive to the ear gns of ~ AD, using a series of

group, ggeeh i aﬁsamn@sgeSalkw)éfmm erind yayes tereoral |capabg of forming

pharm%%éjgltﬂ!a@\h%lc'?%ét?b galisef{\ht ﬁﬁgﬁ%{@&ﬁg”ﬂ@ﬁ%@age acids. The term

"pharméiceUtcdigt hedeikble! Salgndn P FESIcY.erdf@ngtntte rélativély non-toxic,
di sti ngui sh between cognitive changes due to the

inorganie @Rel OragnisACiphpEEiEen saHa of SgMRAUNES R the presentévegtion. These

salts c%gpggﬁréé%re%ﬁ 5@@:% @tgqh a?@i%@gé(% éﬁﬁﬁat%ﬂr@f'\fﬁg ‘compounds

of the Bﬁl(ea)|01346|= b§ . sdpadatelydreactingra perifiey corfdaamidngf fheomvention in its
helner s di sease can .be recogni . ze

free b%sr%FQ.{Ht ¥fiths @ gui HINC LY Wergarus Eiqlé @?n%éséﬂ%@g)fthe salt thus
formed” S'Rééﬁééé?{tétl\%sﬁltsb‘?ﬁclﬁeev?ne ' Iﬁ‘yd??gfdrhl B, drBHWBﬁEIe, sulfate,

gnostic tests are avail or | ent yi ng
busulfahenophos;hhmates nitratédareetale, Valesaes mjealt@e pammter es«heatatef laurate,
342 | ev tau and

benzoagg@g?#gvg 0s B@tﬁr g?/syfq{g cl%ra?e ma eate, umarae succmae 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).

57



presence of AD. Individuals suffering fromAl zheiner's
di sease can al so be di agnosed by ADRDA criteria.
w@ovhiteErsd on t herapy 52 WO 2007/ 109749 PCT/US2007/064571
PCT/ US2007/ 064571 The anti - RAGE anti bodi es of the
present i nvention may be used in conbination with one
nor e additi onal agents whi ch may be adm ni stered

a subje cgpecurre or,. sequenti al | in. e
iﬁee?har SHiCaNo Lo SaliS B R AR oS dhe chanventional
nontox® SAREHRI t&'nbﬂﬁéﬁﬁwmﬁ] ghitL et the icotpatimdsf fe%t from non-toxic
greater than the effect of either agent al one.

organiaveakergdilie acikisr 4 exaon e f sushscenventigea grdantexic seltieinelude those

cerve ENFanGag BEReCpoc BSTEIGPEN KRG FUARRIbA CSURED. suremec
phospHdiRn riithie, taher tieelike ,cand ftRets#is prépeiledfremsogahi acids such as
agent, or at |east about at |east about five-fold

acetlc,gpmmlc Suceiniq, eglyeolihobtearien-lpelic gradist dartage, itric, ascorbic,

t t
almltl¢ er?? e@%‘f%yﬁﬁ E?’é pbrghgtage ﬁutagﬂé @eonnﬂe‘?ﬁastnadégcgfé sulfanilic, 2
acetoxm@&toenf Emmar&xalmp]enesulﬁ@nibnm%anesulfmilmdemane disulfonic, oxalic,
dm n| tering a therapeutically effective anmount of
'SOth'O'&'ﬁ %"r‘ﬂ' @Sﬁ t hat binds specifically to RAGE and
i nhibits the binding of a RAGE binding partner in
boethen gesem the PﬁeaﬂﬁdﬂW@ra%ﬂﬁi PryycaHan anqgrsmore acidic functional

ooupsE ., M B! e Lo L0 M B2 BB s

pharmadedutically laccre:btal@etbasfesl ITHeeeg;drtsamy\I chaedfuseobecpne;sared in situ during

the finB, ket iog ety DAl cRlA7's 16 SATIRNGB 6 rFal SeRaGAEl reacting the
punﬂecf‘%h*b%% Sint {2 %dtfgrrﬁ'\ﬁtﬁ’ a SORALIE ) WlR absq’traé”hydromde

ind to an deposit In the patient
carbonat&jqcblcarbdrme oﬁg prmmneetleajlmameptam mqlaloma:tlon with ammonia,
0Sl t

ep response can be effe
or w8 Paaac il 2Beeo B SR BS RE My c ROSOM T P fpriary amine.
Represfe@%’cﬂfésﬁlk%ﬁnolbﬁlk%ﬂﬁer@ﬁfﬁ%alt@ﬁﬁcl@ﬂeaﬂh@ heghm, 586ium, potassium,
exanpl e, by including an Fc receptor-binding domain

calciung,enggnesinm, @(ﬂgﬁlummmalts@g]dotﬂm)e likeneRapresgotativeforghric amines

useful fggetﬁé gcpr%aﬁ%galo?ob%)seec eqacgﬁegw %L%dce egﬁ‘yliaﬁnrﬁ%malethylamme

ethylerealidmple, dthahélaifené,s dastHabslvmiise Spmé"r@zme aid WhieCllke. (see, for
oid deFOSItS occur in the braln anti bodi es of

I
exampqunéeirgﬁ@hﬁ oWFah al so be adninistered in conj uncti on
W th other agents that increase passage of the agents
dfetting dgentmt eonlsifiare sand hiprigaotsd-auchi as sediurarlauryl sulfate and

Ant i badi e ofth |nvent|onc e admnis
magnebfin SEpfle or' Wl 1o ropip b R el BN 4G agents,
sweetefhfng Hievbhed apaparfunfigg Hgents) predatigdiescand affiotid&fe®an also be
for exanple, |i posorres and the |ike. Coadninistering

preseng mhﬁmem%sl

Examples of pharmaceutically acceptable antioxidants include: (1) water soluble
antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
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
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decrease the dosage of a therapeutic agent (e.g.,

t herapeutic anti body or antibody chain) needed to
wa@ehwrave4n desired effect. Mnitoring the CourBer/v§2007/064571
Treatment The invention provides nmethods of nonitoring
treatnment in a patient suffering fromor susceptible

to Al zheiner's, i.e., for nonitoring a course of

cric s BB, 0P SHECESNA, cBRMER JiaPis acd, phosphoric

acid, ahd @ad RNt on synptomatic patients and prophylactic
treatnent on asyrrpt omatic patients. In particular, the

EBEROYE0RS Sof lzh% bisd R inTBRid P h&@?é’%%‘sé‘eswtable for, oral, nasal,
I muni zat 1 on 8 nmeasuring | eve adm ni st ered
topical anfindhadlyy . Soceal rrmtiodsublmgollawe dectal, m vagigala bred/el i Erenteral
._.val ue, r exanple, of an antibo | evel o 53
admin 3G od PecloRRNIAUSB 7PN GABY SN BBL e Braseniechi HBihosage form
and mé}ﬁﬁérﬁeéﬁ‘@d%)ﬁhﬁy infeth8d$ ARG ONIn ROPRL art %ﬂ?hﬁﬁﬁﬁ’@f' Tee amount
wth a value for the profile or level after
of aCtl\ter @@remant whicki el bec,cmnbmad netse qarrier. Magerenttemrotece a single

dosags el Wih S0, OBb¥hdlod cupelt B hPE bEngridey. The BRERUr mode o

administrgistar étc.. defeantiurtr simatthe MRpsdieht stigthcan be combined with a
nmeasurenents) in value of the I'evel or profile signals

carrier gngfesiat tq,@ro Ucead mgleCQQS@gﬁefO(m will genggally be that amount of the

compoPTBHELIGHE & ol 00 Picl o R/ 55L BB percen.

this an@dnmtg\mllsregiglef frowntétyoutot pEcemateaboat nEgdy-hing percent of active
r eat nent o&tco is i ndi cated. In oéher met hods

'ngred'eehtﬁre erghly Ut PRECEAT Sh@PSKEA aQQfC%'%tvF%Qﬁto‘?’f?feé?bW from
about 1p(;(;gg,}ceﬂ{t00é t'@ p?,.% cHetermned for a control

ul at1on Iythelnd|V|duaIS|nthe contr ol
PR Bt s R P TS s, v e o

bringingf It asedTiationt @ani ageat twith gpeutacieagam, ap&omdﬂkyn one or more
npared, with the control value. A significan

accesspﬁéﬁ%%{?g'ern& at Nve@eneralnthec irmuiations g (pée@aredgp)éaqrgf,ormly and
mhmatél?adqur@;\'}gq ﬁﬁ@%@ﬁaaﬁ&%'bﬁt |g‘eﬂt bf 818 b@%eﬁ?ﬁ%&tl(ﬁﬁ W"tﬂ'l@u‘?‘ﬂ carriers,

or sufficient treatnment outcone
or tlmeg/l dimidedcsaiid daniersasebath, and ¢ere alseecesisgryalshapingeheproduct.
or insufficient treatnent outconme. Adm nistration of

Rgentiatisng en ¢ierinvention suitabledfonoraleadrhimidteatioh nay be in the form
increasing relative to the control value. As befo
of capgilesi eRS.opills, ta&'%tﬁeli?l}ef‘eﬁﬁt(}ﬁ@gt 2 T@yRtecbPasis) M§§a||>é sucrose

and ac%ela‘ gtd'trﬁgfaeénthzgsm%@rsgg es, (%'géé’ré Q(gluﬁ(?r‘?%trrﬁs%sﬁeﬂ%lon in an

I sconti nu or re sage and
aqueodsr equenﬁaquebusdnhlei, orm§19d33il-ia-wmer 100 lwatatf- weomﬂlqultieemulswn or
| evel or profile (tﬁg .a_nmean rg[md sta nci1
as an eI|X|r or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as mouth washes and the like, each containing a
predetermined amount of a compound of the present invention as an active ingredient.
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
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deviation) is determned froma control popul ation of
i ndi vi dual s who have undergone treatnent wth a
wo bh@ramsws i ¢ agent and whose | evels or profil eBCTHEHI®07/064571
pl at eaued in response to treatnent. Measured val ues
of levels or profiles in a patient are conpared with
the control value. If the neasured level in a patient

f | di ff . q.
more pRamiacaEaly Lctaiabie, GhTErS shfatas Safifie "APall fepicalcium

phospHeté, %ﬁdﬁjrsér%mdfn%dfoll'o%lrﬁ@e(1)e‘ﬁH?érs' 8r @axRHdePS! sién as starches,
significantl bel ow the control value, continued
Iactoseadssnlcmoser@tuwﬁeofma@@lml iandVerr shistced@cid; f (2)hbindeva| sueh as, for

examp ceh aﬁi{@%hﬁ'%? rg@(%r@!ﬂsst S @8@%\%% dsgﬁ?@t rr%lylw II yrrgpggnea sucrose

and/or aehbiad ) runnedtaet subvas @lyuetolpm&ﬁahtesgrét&cgeagemtg such as agar-
treatment but has undergone a previous course of

agar, Galdgimeatoonaterdentets ed t@l@lpcarﬂta%d;ﬁ@'@@eﬁ%‘doﬁeﬁﬁ@f flligates, and
sodlumﬁ ggﬁﬁé@@ %ﬁ%%‘ﬁfiﬂbﬁ r%talr&ﬁ éht‘%no@‘ t%gab?ﬁégﬁ rjaf?)e apsorption

nmeasure e 1n

accelemsbeucmmpwadrna'ry lanamwaiums cpmpmuods;l y7)aﬂé11t|ag@gdnlts such as,
t he pa urs

for exaiigal CrihMCIo: ABSLEVFEIh ISR EiR: () Grrattents, sudh as kaolin
and be'ﬁ?tﬁﬁfér &Eﬁnggg(lbbﬁcantgrﬁﬂfheés Eﬁancéﬁmb@ra@%ghesﬂjm stearate,

in’r measur enents of the sane sanple
solid pollydtrwh&neogiycdat sadiemt laery sodateband meixturesl thereof; and (10) coloring

agentscdprgréé] gtals%/m%% ﬁé%s@%%ttpblle?%gn@l gLfIrs( &&p]h?ﬂ at | galocgﬂ?ﬁaposmons may

also c@#ﬂph@élmmermgt ag&mt8ed Solld acAposiBdnLdI oA dhallae e may also be
after undergoing a course 54 WD 2007/109749

employedTAgISiiecs /10 608 7and hard diledegrlatin aapshigsi veing, sudheexcipients as

Iactosegglﬁf‘rﬁlgl g.:q?g% ugs vﬂallp%g |g:g}e ﬂ%q%é&@?rbglpm%yﬁpwg ?ﬁ\/cols and the

like. treated patients who remain free of synptons of
di sease, or popul ations of therapeutically treated

RafabRAtrRaybe Saee mbm@@égm o@fm&tliﬁ@a%tlonally with one or more
characteristics. In all of these casesS, a significant

accessoacrlegwllerésau@@mpfemé tahleisoimayevies grepered usbrg binder (for

examp{ h%% aﬁgstﬁ %ﬁ?@d@é}iﬂﬁt@gﬁﬂ@é”ﬁkg)@ Bgt?r]cg:ﬁt oirr1f1=,i]thoa @Jegglpéeservative

disinteg@mp| gfdror exarablesi sodfurhy pétasdhl y P@Ac@me rasesssigked sodium
mucous fluid or cerebraospinal uid fromthe patient.

carboxyvm@tryé@@ﬂ@losg) qu:ge@ctly%pr @k%ﬁﬁfﬁ'@g aganty FM@.C@dOtlabletS may be
made t%fﬁ\fo'ld ﬁglln 2y ﬁé‘lﬁléﬁﬁ#@@ anﬁﬁ%ﬁgﬂé' é ?ecgc 8§}Sﬂﬁ5 ?;rgmstened

with ardletaetdlqunmdwm'it.bodi es specific to RACE are descri bed in
the Exanples. In sone nethods, the Ilevel or profile

The Q@bléﬁbﬂalﬁdsdtﬁéleQol@ﬁb@é{fb/fdrmsdﬁttﬁérﬁh%ﬁ?ma@éum}al @ompositions of
cl earing assa for exa an in vitro

the pr%ﬁabtﬁ‘d?ﬂb@n,ss@@s@sjdra&ee@egawﬁe@ piks angl gramulggcrmay optionally be
scoredi”g %géare‘a Wltﬁsﬁﬁa a‘?lg gﬂ@qlsa LP@{ a%men ICn%Bt‘?rng:i d other

acted wt epoS| rom a
coatingsowes) kaotn in 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
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phagocytic cells bearing Fc receptors. Subsequent

clearing of the anyloid deposit is then nonitored.
wah®7a0478¢ ence and extent of clearing responserP@r/Usi006664571

an indication of the existence and |evel of

anti bodies effective to clear ARin the tissue sanple

of the patient under test. The antibody profile

ow. n sive, | atio .Y shows .an
ncorpqr g SP BifEh Rt Thitie o cBcebler Spid) cotitRis et can be
dlssolvéa iBREMe ARy, desdne Hhkeharil@ ihjdetabf! nif@aemrhb@iately before
decay approaches pretreatnment levels within a period

use. ThEseHpsnpasitianst mey déseagiionallyrcanti@integacifyingeagsents ahg may be of

 comftlily el ol ShEbEang SaRRARSTRIETRD) ok ait PledEmpiaty. in @

certainqsdroioe ofdhe estrbmtesmal araate@pjﬂdnamaswrae@eleyed $nammse. Examples

soon thereafter to determ ne eak anti body |evel,
of embgddingreoraposiienrs that caer emé% ROlyMErigeupstances and waxes.
The ac% gé ﬂfg‘ef@&?n ?arg‘%[g bﬂgédlndrﬁ]gcg% gt%b%éa Ak I;])zo%r)/gf@nwnh one or

more o;ﬁtrmiab@re?deedlqueewlemge of the peak | ess baseline
(e.qg., 50% 25%or 109, adm nistration of a further

depiadeoshg@ b dyr bral aliminisita@br bf the caMBolmdd1efshe invention
peak or subsequent neasured |l evels |ess background

includear ephasmagerticaliyt h acsesiatiee PBWASIENSr evnistRAMUIsSions,  solutions,

susper&her ap Hfé%cér‘?d %ﬂ pd | tlﬁ‘ta%dﬁlonbr%nt%%' dtﬁlle |H§Feéﬂrﬁ/r#taﬁ”féf ﬁ({;tﬂ& dosage

trea nment In Ot
forms megoonein irpart dhwehtsloevmhomly useglnnfthezamt, Is;ach%sfdrfemarmle water

or othegegie SRPENGrAdHTt IR RTUIITS. Sathids| Gilyl alcool, isopropyl
alcohoggﬁHglaEé%n%"ce P& %h'yan e déé ”%fehk#/lnglc%emﬁ r?z?nrﬂ'e'htz ate, propylene

stration o I'tional dosagé o t1bo
egcoI,i1n&I—ibutw@mle le@aBLmlak(lll‘EpBrthtafSCOﬂIDnmdl @mwn@utheorn germ olive,

se of t ment . an ati ent t at cl ude
castor 358lise§afe ST cofEeton 1o afvdiphirilardng) By iaGicols and fatty
acid edbars! FRbriSitay, aha.mxRitet idragr.t he anyl oi d sink, and 55
WO 2007/ 109749 PCT/ US2007/ 064571 nonitori ng

ngﬂd'egrlﬁér‘tg]H%tsAﬂf?e bR LoRthdd ngdn%' dah él@PrlfjHDBQaAd uvantsg such as

unction freasurabl’e i ndices InNnc e nonl
wettingt Iagestsatemulerfylngaarge$uspenalsguaglentsolsg@ptemmg, Hayoroig] coloring,

angi opa t hol ogy in Al zheiner's disease,
perfumg}%arﬁcgﬂ %ﬂ'\gﬂ?ﬁ‘g@%tl ent include changes in

intracel |l ul ar gnal i nrg%and i nfl ammati on nedi at ed

RYSPengiens. aty @F‘ on| it i }IVENPIMRALNGH FT@yaPPﬂ@'ri @uspendlng

agents %%?téx%ﬂgﬂ? gﬁ@% BYed ﬁs%sltéé}wgf%o%fgg Wﬁgr@!ﬁne sorbitol and

di Ver gent pat hways, oY
sorbitanrestewlrpiorocr&lstaﬂlm oethI’EségBaluarmhumatr&talayd%A@Ee, bentonite, agar

er eurgxic response is nediated b
and tragacant% m|x ures ere01I P y

Formulations of the pharmaceutical compositions of the invention 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
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activation cell signaling (MAP Ki nase cascade ( MAPKS),
ERK1/ 2, Akt, JNK, p38) and anti- RAGE MAbs bl ock
w@bespiwosyl ati on of JNK, p38, NFkB. Useful mneaBC¥/ES2007/064571

al so include nonitoring Al3-induced signaling &

synaptic plasticity potentiated by RAGE, and

differential brain influx/efflux of AR across the

bl ood/ brai n barri.er vdi at ed
body ISRORPEIETE it BEHBIc WHHEN T8 dRY S0 PLYeBehREL gad release
the agditgod brain barrier. The present invention thus

provi des net hods for reducing intracel lul ar signaling

ucgjen h i Nl n
o e R ST AN, SRR R, 6L TR or vaaina
admimatmtldmalsoglncblder peﬁsarleeutamp«nﬁs t(rreamsegels aaptes, foams or spray

ormu B R P AR AT B B B

hysi ci ans t o di agnose or nonitor anyl oi dogenjc

§@g§ darmsioy the A@@ﬁ@l,q@ra@d@r@@bg@y|n|$15at|oneqfa@rﬁp@pound of this
inventl(g@ﬁnpc?@éir% @W&‘eﬁfel ne?$,tsbﬂ(’}ﬁnéﬁ‘feab5§%§t JH?S Iﬁ%ﬁé %%s solutions,

I sease
patchebancc anmatdrd®. olbouactive lcoatpooinkemay Hae m:lt(ed um’decsterﬂe conditions
For exa

ei ther of .these seases. l e, cognitiyve
with ;P TacaicARn S6eHERTE GREIET o e MaPARY (i CRepAL e, byffers, or
prope”gﬁ@rtﬁat% theerddutegMent al  State Examin accordance
convgntl on throughout the course of treatnent.

?H@rd\ﬁﬁﬁéﬁtécghgﬁéeﬁi%ﬁﬁé% Jog Y J(?d?ﬁalﬂr N %'deﬁloﬂrto an active

nuclerc acrd t he present”iInvention aré no
compopnefoértiablnyverﬂmni, exslpmn@l sucht dseafhionahasid mgﬁtabielfatse oils, waxes,

parafﬁrbe(;_,ngosI i g'lagae qlliu R eﬂlgg Xposzlrrtﬁélggiul L he crg?gl, silicones,
bentonﬁ%§tsql"8|@§b|'d¥taq’ ah@%d dm%?,d&i"rmxﬁﬁr%%'tﬁ‘ﬁ'e%wgs The

ar maceut | cal y acceptable carrier s oul d be

96{%%%1 bal gyra{/ 'ﬁ%ﬁtcorﬁﬁlnasfn Waitldh fF G & J%Boﬁﬁk? dAGhisVfvention,

nponen nert’carriers 1nclu
ex0|p|eats:smﬂ aspattpet hideredicit ycidl, aluminemahydidxidar, qaenmmlsalmates and
opyl ene gl yco hosph te buffer saline
polyari aoise APt NG of esens i ares BRerpyS Soaraddiionally contain
custorﬁ% &Srop8fiarits) %EIEhOé's hR6hdor ﬁgé‘rotcaﬁbdrisk%nd Igtlle unsubstituted
nraceutlca prepar at i ons 8 cluding the subject
hydrocamqrbodumasbutam?l and peapahe. encodi ng t he subj ect
anti bodi es) may be formulated for admnistration in
drgnstenmahpatchesdnay e dhe urieednaduambage of prdvidingaontrolled delivery

nmedi ci he, 56 WD 2007/ 109749 P S2 064571 . Thus,
of a Coéfﬂﬂﬁ%@rOfa@SeQr?S%‘F ipMentgneiie C‘i;r?ﬁgé giuﬁ dosgge derens can be made

by dissBARGTBE 8bERGHY Yhe agents in the proper medium. Absorption enhancers can
also be used to increase the flux of the agents across the slain. The rate of such flux
can be controlled by either providing a rate controlling membrane or dispersing the

compound in a polymer matrix or gel.

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
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accept abl e conpositions conprising an effective anount

of an anti body, fornulated together with one or nore
w@bariewceut i cal |y acceptable carriers (additi veS)/US2007/064571

and/or diluents. As described in detail below the

pharmaceuti cal conpositions of the present invention

may be specially fornulated for adm nistration in

solid or i t hose .adapted for th
one o G Phgrts el SeasPradt r derish SHGaBigs O hoaqueous
solutio¥ eARPEIdrRI UR BpensPhs "N eANHSIBHS, 8PIsiri@NSowders which may be
suspensi ons), tablets, boluses, powders, granul es,
reconspiadecinto fsberllaprmecta@te slutions e dispegsiens (B ppier émuseawhich may

contair]a%r?t}[ W, tgté{ﬁ‘fb& t%ﬁt%x @ﬁﬁigugo@n’? \E/ﬁ%ﬁﬁ%ﬁ@&oﬁﬁgfermulatlon isotonic

with th@ %Ryl 6f tha isteAtied eedipient bPBUsIBNdH WP Oethidkeming dgents.
topi cal application, for exanple, as a cream o0intnent

Bkafipledyof &ﬁﬁé‘bleegqlﬁébdsh&w& Kbﬁaq&éomﬁs"éarh@ﬁsr RuREHYd ¥mployed in
or intrarectally, for exanple, as a pessary, creamor

the pharmeaseutioales@mpositions of die inventian rmiuéetvmeswjheml, polyols (such

as glycﬁgl q?%@%%lyqoﬂpécﬂy?tgy%%g Xgri’l Hﬁ%ﬁ@‘ﬁﬁgi"aﬁé‘ suitable mixtures

thereof Nagarbselil§ abuctP Be Pavat iR Narids ifjedtabier @r@%ﬁicﬁesﬂer@ such as ethyl
does not el evate the body tenperature of a patient.

oleate. Pﬁ’f@@ﬂré‘fwltya@@ﬁ Redhairtained, fon eﬁﬁﬁﬂ'%lhya‘ihes%ﬂﬁzgi @Qﬁitﬁ\gsmate”ab
such a%nqjedltﬂ fﬁﬁ%?n‘aﬁ%tgﬁéﬁ%‘ of'ﬁl E&i‘m gFtnc?éj §|£’éﬂ|ﬁ t‘ﬁ case of

adm ni st certain enbo

dlspersa@mjmdrt@ythemﬁeamﬂsmfd@mw. functi onal group, such as
am no or al kyl ami no, and are, therefore, capable of

These ROmMpYRAIOMBCARALY A6 kynent epjlRhe sath asvpreBervatives, wetting
phar maceut i cal Iel acceptabl e acids. The term
Sy

agents; wravigiyiagt pean a@@cﬁmmlegsage@,t‘s |nPf6rYe§tIOIé39’édhe action of
microofﬁegn%rﬁstr’r?aa’ Q& gbféd B}‘?lt [h%ﬂJ c%b?varlé %@%%eﬁe{]%nd antifungal

S0 conpou

agentspfc&se)rampleypatabvm c'ﬁltﬂ'ebutaaal ,tzhetah sbﬂou@raemaremdi the like. It may
itu dyring the final isolation and purifi catl on

also bq qgs%@p@ggdaglud%flsqtﬁglc, FARNS BN 8% SHPASe 59 mpplorlde and the
like m#daatﬁb' '&Bnﬁ)fo%HironE' ed| £ omR | gfol&gged né(t?é?}r?ﬁgh | o 'tﬁé injectable

rmwith a suita nic or 1norgani
pharmaaduticala forn snlayxth)mg)rohghisabout I’uysthe‘ onchesion of agents that delay

ﬁ.{eﬁ resentative salts i cI uFI EXdrobrom de,
absorpfg FHEW%@'%'”%WOJP@ carg es%”‘? 8? Nphosphat e,
nitrate, acetate, valerate, ol eate, palmta
It semg: E@sesalit grder topxalopgthe afieat g @n Mpﬁd% glesirable to slow

the abécﬁ?%r‘?b?theCbgéﬁﬁ?mr@b%ﬁ%%eoﬁgr@rlﬂlﬁﬁmu Hast W@é&ron This may be

ate ate, nesylate uco epton
accompléstteabbypribe euseaoﬂal Imun@lsasperhmoattﬁ G;tﬂ;tethnermr amerphous material

having: qg%.w@é g(?lpg@ y sk h? §ate of aetp%épqeﬂtn %c the wnt trierlgjepends upon its
rate of dissolution, which, in turn, may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenterally administered agent is accomplished

by dissolving or suspending the agent in an oil vehicle.

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
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57 WD 2007/ 109749 PCT/ US2007/ 064571 The
phar maceutical ly acceptable salts of the agents

WO p@aeke4e he conventional nontoxic salts or qQUBEEUSZNY064571
amoni um salts of the conmpounds, e.g., fromnon-toxic
organi c or inorganic acids. For exanple, such
conventional nontoxic salts include those derived

fro inor anl such as _hydrochl orj de,
employech: of AGaii 38550 £ 2t L B CRBBRIST: . Expmples, of other
blodegPé%be‘Ié‘epblzhﬁ‘ars aftiddee sl icrHdesras pdaid Oﬂbl‘?(egﬂ\%ﬁdes) Depot
aci ds suc acetlc propioni c, Succlnic, glyco
injectakleetarmyationst aes atgd mepar&dt byuentranpmg dhea@gﬁntbuncllposomes or

micros iy ft %Z%?sf"@a“ﬁ%rv?@ﬁ?{di WSy any 1 o, 2

%}et oxybenzoi c, @rmr c, tol uenestul foni

| £MPRUNES h Qhe i s FETE In\égggpnc are administered as
pharméc%?}tlﬁb%mt‘b rpsarid eard Kehimbals, Oﬂﬂﬁ/f RS B g}l\b’@w P& Qe or as a

nmore agents may contain one or nore acidi ¢ functional
pharmagesilis! eprdpositian coataénisaplablesaniold,d. iite§9.5% (more preferably, 0.5

o A bl | t it . )
10 90 A’SH@P%@ clibl %ﬁ%RﬁniﬁﬁﬁﬁfﬁimniWﬁ@@e@*awﬂ%sg“g%wasccggwb'e carrier
ABBIATS {1 ABOBReRPUaEd SRTBPSHRBSCur BLmAS Tadaygf covers, e.g.
plaster§e%§ﬁ§é§éé/ BI%%QHQQQ qé‘ e pHdd fdr@dtﬁé”m@u%gntdhlh%] Sar r.:—ﬁﬁ?)roprlate
acid formwth a suitable base, such as the hydfoxid
amount af lsoih@rapeautichi Aardasnabed af datqﬂhabmdben‘ap@lutly compOS|t|ons may
t apl e t th
pe adnfiRREALBEod on Shirh '%»?%%wv'“%e PSOS RRIS, andrig Pl ongar y
The thous Fei aAnal e § Diedii oSSt AR B oS, dyoous fluid or
cerebr&sélilﬁélbfmld FRgNeR YalierRNAr A Qé‘r‘nbl@‘?s%él?zé&f‘%rt @)@arhbllée for levels or

epresentatlve organit ¢ am nes usef ul for
profiles of amtiiastiesfo BASEE pepiide o gsdevels iongrafies @tf h;armarnlzwl antibodies.

ELISA GhEifdss B Batecthe” af55iY Seqifie B HACk Lfte qegoribed in the

Exampieeanpl e, Berge et al., supra) Wetting agents,
emul sifiers and lubricants, such as sodium | auryl

dhef andbady Prafie e folioming eQﬁ&%iée gemusization dmpiéﬁﬂsthhOWS an
mmed%gg 'E)tegk il %lnﬂ§8g)é%gﬁ@éﬁrat%%%llg\%ea%?éﬁ exP8veS¥aan'?fg%gy. Without a

furtherajﬁsag?el mmcamp@ir@cm pistresenent feviele withimaspéricth®f days to
har maceutical ly ac q&%abl e antl oxi dant s

months; {epaRano EnyRAREBTSEI (1 anthady SRS, such a.

ascorbic acid, cysteine hydrochloride, sodium
k51 gqmegﬂ@thoglgda aseline measurement of antlbody to RAGE in the patient is

made before administration, a second measurement is made soon thereafter to
determine the peak antibody level, and one or more further measurements are 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
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metabi sulfite, sodiumsulfite and the like, (2) oil-

sol ubl e anti oxi dants, such as ascorbyl palpitate,
whedoyhet7ed hydr oxyani sol e (BHA), butyl ated PCT/US2007/064571

hydr oxyt ol uene (BHT), lecithin, propyl gallate,

al pha- tocopherol, and the like, and (3) netal

chelating agents, such as 58 WD 2007/109749

/ US20 7/ 4571 ' t.h di
than ayTElerERGate ) JEry (CEBTARD 108/ BFEBIMNYS e PENGBEL gviation of the

refererRBAENO T Bop@&tich oﬂBQtlérﬁ‘t@ deriefiting Moy trabtrRest) %Udlﬁ@tratlon of an
present invention include those Suitable for oral

additionalstgsagetasgntiabdy isvpdigaiety buccal and subl i ngual)
rectal, vaginal and/or parenteral admnistration. The
formul ati ons may conveniently be presented in unit
dosage form and may be prepared by any nethods wel |
known in the art of pharnmacy. The anpbunt of active
i ngredi ent which can be conbined with a carrier
material to produce a single dosage formwll vary
dependi ng upon the host being treated, the particular
node of adm nistration, etc.. The anmount of active
i ngredient that can be conbined with a carrier
material to produce a single dosage formw ||
generally be that anpunt of the conpound that
produces a therapeutic effect. Generally, out of one
hundred percent, this amount will range frown about 1
percent to about ninety-nine percent of active
i ngredient, preferably fromabout 5 percent to about
70 percent, nost preferably from 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 accessory ingredients.
In general, the formul ations are prepared by uniformy
and intimately bringing into association an agent of
the present invention with liquid carriers, or tinely
di vided solid carriers, or both, and then, if
necessary, shaping the product. Fornul ations of the
invention suitable for oral admnistration may be in
the form of capsules, cachets, pills, tablets,
| ozenges (using a flavored basis, usually sucrose and
acaci a or tragacanth), powders, granules, or as a
solution or a suspension in an agueous Or non-agqueous
l[iquid, or as an oil-in-water or water-in-oil liquid
emul sion, or as an elixir or syrup, or as pastilles
(using an inert base, such as gelatin and glycerin, or
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sucrose and acacia) and/or as nouth washes and the

i ke, each containing a predeterm ned anount of a
w@oovpoosTdd of the present invention as an acti VECT/US2007/064571

ingredient. A conmpound of the present invention may

al so be adm ni stered as a bolus, electuary or paste.

In solid dosage fornms of the invention for oral

adm ni stration (capsul es, ﬁm& pills, dragees,

powders, granules and the e active ingredient

is mxed with one or 59 WO 2007/ 109749

pg/INSTBIOT 0RM DLINg gePeraiiAassteed. €l @ed@e@)f%aﬂ"a understood

by refecrﬁﬁéé %St’hesqulgyvgrfg %‘R%gf@sc'\%? bl GRS 1)rr#’#Fb|y| for SPurposes of

osphat e any t'he ovm ng:
iIIustraim«t eﬁd:ertaln aspéctasanst emblodsnentsaoft Mepr&sent ame,ntlon and are not
manni and/or silicic acid; (2) binders,

. UCOoS.
'ntend%;wra@}h% B‘P’ené%rrpl e, carboxynet hyl cel | ul ose,

al gi nates, gelatin, polyvinyl pyrrolidone, sucrose

and/ or acaci a; (3) huned@mBle Such as gl ycerol ; (4)

di sintegrating agents, such as ar- agar, calcium
carbonate, pot d?@WaHQDlOcSMGEag@hStrupﬁ ni c acid,

certain silicates, and sodium carbonate; (5) sol uti on

Tbe aardinpgatzi@eaaqsuenses: of asunyer RAGHH; (rrmeﬁbﬁﬁrrbtahkraccession no.

NP 03?%%? WgE?C# ﬁ?&b@ I%S at e”f'\%%ﬁ g{g&%ﬁe égrﬂ%ﬁkﬂ Actession no.

NP ooamzqh@E@ng rgbyqyra@é sﬁ@ﬂﬁsherag@teem(@ #0R MRAAEDNAS encoding
such kaolin and bentonite clay; (9) lubricants,

mRAGEu@iKJC%SIOQII@O tIM_A0H26t e aplate |D rhi@né's)laﬂfﬁ SIRAGE! @ccession no.

nn_OG bt S YR, Bt et BRE AR ¥odt'ch, 1B88r, whicn

compris@s ea otyapsgHi@drust UMV B @'Oﬁhcneﬂ |($rJV|rﬁdjleexpreSS|on of the cDNA
phar maceuti cal conpositions %/ al so conpri se
o

sequemﬁf apd ggntaieshadenadiusElemepisior ivikeg g@ﬁeéﬁ@nm/i\é‘ﬂrﬁ%BAGE -Fc
I | f

sion PSR rid (SRR Sy By, el b e, AoE o e e

domair athuwsan dgGdea&pmmned; bympvﬂshngaa DN@lmormﬂrthdrmbdlng the fusion

e BELR ST, Bt el Kt Bt rpaon o

C [ di S t
fusion %@teﬁ{ fpreparbg 566&%?:{ é]ﬁrn% % a5 S1- 1@9”8( ﬁé?n%% RMBEL® the Fc

be dusmg i nder or exanple, gelatin or
domalmyocﬂrm»nwn gl wesrwnmlaéylpntapar@)d IHumnéd e zamd, mum@et RAGE -strep tag

ervative, Qr exa
fusion GigiierBeRY ipasticen SirbEE0 RrrbliBamagacs (WSHPQFEK)
(SEQ IeaNex3)net &vincc atity! 10384 .of HIMAE ©r ndrine’ eRAGE, respectively, were
di spersing agent. Ml ded tablets may be
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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made by nolding in a suitable machine a m xture of the

powder ed conpound noi stened wth an inert liquid
walzdonaom749 The tabl ets, and other solid dosage POI/I82001/064571

t he pharnmaceuti cal conpositions of the present

i nvention, such as dragees, capsules, pills and

granules, may optionally be scored or prepared wth

phosptﬁfﬁbb%%?&ﬁ%&lﬁj plaﬁgaﬁ??fﬁgp }f;cgllio?/vir%) %Hl;?‘s‘?& gef{/]gerol was added

to  dPhareRessraticd - f fmul aodhg ahl. ThRY MRyudl sowls  stored  at
formul ated so as to provide slow or controlled rel ease

-80°C witiltuse. adiralaonistrgeisdiene: charecterized den indgctivily (elrgugiferming units

on 20 XHREVPGR EhEFS R b ity ViuRoealplS 14t REPg. Pl region.

expresS@hrafeles irahbgese el @ngbtoxinmeansphengs. They nmay be
sterilized by, for exanple, filtration through a
Ra6tieéxressigh Adthitg Ebhtafling TNARYen&YitdP 0 FRGEFc, human
PCT/ US2007/ 064571 i ncorporati 2‘% sterilizing agents in

RAGE Meedian-frcoaing hemanearsd mutineoRpbdi-sirem sag fusiort aroteims were stably

wanstefieRE ko Poihedl Hevisldpdn PoHEAoRel (Blnd Hiblectin anvivogen)

Stable aRieRsdtahteNWwe R $eRictsd APR00ART biid BHhM Métpaiekatend Conditioned
agents and maé be of a conposition that theé tr el ease
P I

media (ygseabanvestechipedindividyal elengs ad gnafygednwitdl thg, use, of sodium
dodec;fg %{uiﬁfg{négp{ﬂ%&‘iyﬁﬁgﬂgeg{;%%g@r?‘rr%@érg_é|§S§6I125n%Pééég%and Western blotting

to confenbRAG H exp@sgias. t (KausmbhaR.Lan99® Methaddisric IEmgmology, 185:537-
| ymeri c tances, and_waxes The active ingredie
66: Kabfrdty Bo o0, MeGrBtoRCEBeuralosy: fapror s T Pitmian, BD. et al,
I ' . ; e of the above-descri bed
1993, @gﬁog?éﬂ?éﬁyﬁ%@d%gsg%% 2f?g?'ms for oral
A .S ' 0 0 u - the | nvend, - -

A e B RasC R 2R B BRreS i, S BIESRAGE fusion proteins

were oultareze o Ingirgass , canglitidnednmedirt sioe soiirs pusificatien. arRroteins were
.. elixirs. In addition to the active ingredient, the ,
purified piithe useRfdndicatadsaifafy-tahmathodshe PHMteY pesiens were subjected
) in: 1 ch.,: . r )qﬁsm! . .

to redlggﬁg?ﬁﬁ so| %grﬂaéﬁdj?o uttﬁ'al\(?’zjl E’éﬁj}éléégsbgnd Bssi¥Bftle staining
(CurremtnBratofolsrin, Paiieinh Seientcéy,| Walky dntdrsciesogy, amd shown to be of the

al ETSCHOI Y et hyl .carbonate, ethyl acetate, benzyl
expected fipgty a‘b\é(ﬁ@"lts'benzoat e, propylene glycol,
1, 3-butyl ene glycol, oils (in particular, cottonseed,
groundnut, corn, germ olive, castor and sesane
oils), glycerol, tetrahydrofuryl alcohol, polyethylene
glycols and fatty acid esters of sorbitan, and
m xtures thereof.

67



Besides inert diluents, the oral conpositions can al so

i ncl ude adjuvants such as wetting agents, enulsifying
wanpa7sugpendi ng agents, sweetening, flavoring,PCT/US2007/064571

coloring, perfum ng and preservative agents.

Suspensions, in addition to the active conpounds, may

contain suspending agents as, for exanple,

et hoxyl at ed i sost earyl 2 coho‘ s. pol yoxyet hyl ene

sorbitol and sorbitan e%icr ocrystalline

cel lul ose, al um num pet ahydroxide, bentonite,

and t%%&@ﬁpﬁ of myrineanfi- &“@ﬁé‘f‘eﬁpchﬂﬂ‘mﬂ“&q(ﬁ% of

t he pharnmaceutical conpositions of the invention for. .
petwark otd feraglerRALBlgmmicrdharips iively ABEOpe MMt waraknmunized

subcutBn SRR RithShi usiiti HGRAYCHR RIFRAEREREY HEFIEE CAF Phe pAdor
nore ¢ npoun s of "the~invention e Or nore

expressitbht abbte)rnomtermrﬁgatmrgA @xncogingntfdl-ehgtrariiureas RAGE was pre-
nprisin exanpl e, cocoa butter, ?Ce&/)eth | ene

absorbgpy@a,tlp c@?o@qu@@g, p@r;tlgle@a@gRag g—gqrpgly[sa Re@Pressubsutaneous
t
scmindyh o rEASIRSH S50 ablfthbemter ARy o wesk.

Mice weérer efled eoneni weekredfteri the Hestr emtrumizationagndalantibedyt ytiters were

evaluaﬁ%%e{qﬁlg g&]a%ﬁpgﬂatgs LS s{ lg?\galgjlaatt %d;y r{gqfar tch‘?e.@eS Sone additional

injectioRd8t DS Qif'r@ﬁoﬁ'bﬁ%dtﬂﬁ]nﬁ'&? RRSEAtGS prét@PHiee days before cell
creanms, gels, pastes, foans or spray fornulations

fusion.cont ai ni ng such carriers as are known in the art to be
appropriate. Dosage forns for the topical or
Spenodgtese weaelniusedt wihi mousé  myetorpa ucelisoP3X634g8.653 (ATCC,

Rockvil€ e IR Hl oo vie FEubrisITg ot BaY Sty B bk ™ 18B0) (Roche

Dlagndsﬂé@c%?'bsMamﬁeﬁ‘i‘FtGéﬁnﬁl"?ﬁpo}‘lﬂgr RYorP &l Xfste WiRIed and cultured

sterile conditi ons a pharmaceutical |y acceptabl e
in 96-vealr plaées abridxwiQ hcdwgresénefﬂmwb@mmelewm negdium, containing

20% FRECREL Ol KM IREaT Qi) s P Sl b liBl 2oL giptarnine,

100 Umsit pémcmﬁowp@mr;@/mf s‘tﬂé‘p%rhYMﬁHHOOmM eMEPEISERAhE, 1% Uoxanthine-
as ani mal and vegetable fa oils, waxes, paraffins,

amlnome@méwmndrr@(a%gmahst délul%ll\d@é derivati ves,
pol yet hyl ene gl ycols, silicones, bentonltes, silicic
acid, talc and zinc oxide, or m xtures thereof .
Powders and sprays can contain, in addition to a
conmpound of this invention,
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exci pi ents such as lactose, talc, silicic acid,
al um num hydroxi de, calciumsilicates and polyam de
w@owdaey74or m xtures of these substances. SprapGI/Us2aw07/064571
additionally contain customary propellants, such as
chl or of | uor ohydr ocar bons and vol atil e unsubstituted
hydr ocar bons, such as butane and propane. Transder nmal
pat ches have t he added zi%(van gﬁ of providing
controlled delivery Pr% nd of the present
invention to the bhod Such dosage fornms can be nade
by di ss&energtion qgi@g@PQT%Gﬁw@O&'@é’ll\?%a'l‘H"t!h%d'ﬁﬁoper
medi um Absorption enhancers can also be used to

| 98t eads Hamen filanarn MAh eata yeaie dmaninieed suecuianeeuslyrwih the use
of a Gér?é@ur??&%ﬁ%'&r L—{ V&Iega@APeTﬁg O;HO >?10rQ¥S|8 t\}%%for contalnlng cDNA

provi din e control’lin e or |spe

encodm@efulldenmhurrmrlrre RAGEY weis  prd-absorbedgehto Q@hbi@@l rgoid particles
ormul ati ons, 1>|c/>e oi ntments, powders, solutions and

(B'ORafihHemLR%s Gibbe §%SUQ@H@@@W%@@@'%raé'eﬂnd?%ﬁt\’fﬁrﬁ ifnFRunized with
0 g ofyfRE; Bicd By ALYy FO FRES, Al BB bhE Wi ater e
last imaoimizatad andoanidmogy rtlwsamereolevatmaéed:oﬁpeuadwldf Higieest RAGE-

nvention i n _conbj WO 2007/ 109749
a”t'boo‘yd*ﬁoﬂé%%‘ﬁ 6’@9761&&] aweﬁmogﬁgr%Q fesqrapipgnt murine RAGE-
strep p?&cé?ﬂh?&% 8ayd BEfor€ cbf RisHH C aqueous or nonaqueous

sol utions, dispersions, suspensions or enulsions, or
%)%Hoczte%o\%?{: ﬁ’@aCh tHBhdRSe Frf‘y%%‘rﬁé ééﬂse%bdés%%gs 653 (ATCC,
erileinjec & sol Ut I OnS or I spersions | ust
Rockvitle, d4i2) athac#:1megtio amngalfrO%npolgretm'tmtes,gl)kmﬂf(M\A/ 1500) (Roche

Diagnadigs Siare. MEPhe e SRt s AR ST RS RSB Joeblen 10 cultured
in 96-wWelS PRACH 3O 10k 1d% EHRMVED |@WWME’@W§&§C%n %ﬁdl%' @ontaining

aqueous and nonaqueous carriers that may npl oyed
20% FBS, 3% eOrpen rﬁ’e&léNtlntmrhaqutdBCI G@lrtbeta‘our@d,Vthv%mmMoh-glutamlne

100 u)ﬁrﬁ\gbgﬁugw‘(@m’aj@g &%t/rl%g(ﬁ?r;gg{cﬁﬁl 2 g 9@@'\4Egﬁ§9{aﬁ§eﬁ  fypoxanthine-

am.nopfnaﬂn:wrh@mee(smmtauees_odumn@@f vegetabl e oils, such
as olive oil, and injectable organic esters, such as

et hyl oleate Proper fluidity can be nalntalned, for
exanpl e, by the use of coating materials, such as

| ecithin, by the mai ntenance of the required particle
size in the case of dispersions, and by the use of
surfactants. These conpositions may al so contain

adj uvants such as preservatives, wetting
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agents, enulsifying agents and di spersing agents.
Prevention of the action of mcroorgani sns nay be
wep®aned4py the inclusion of various anti bact ePCHUSBNT064571
antifungal agents, for exanple, paraben,
chl or obut anol , phenol sorbic acid, and the like. It
may al so be desirable to include isotonic agents,
such as sugars, sodium Iorlld and the Ilike into
the conpositions. In ad *Xargble 4 ol onged absor ption of
the injectable pharmaceutical form may be brought
about by the incl usH&H”é’P%éﬁf%er!'HSt del ay
absorption such as al um num nonost earate and gel atin.
Panelsnef ¢ak @nti-murine RAGES apdonvsitpet ﬁ@tléwr@&ﬁ gi%‘f\GEn mAbs were
genera?ébe y '[fNASnﬂﬁﬁhlEg‘%r? ﬂis‘?ngc’ltﬂ detﬁ% S OLg ! tﬂ@ Q\Eoﬁhgxpression
agen rom subcut aneous or arrusc ar injecti
plasmid$i expregsing trae:cmrmémgthed:obmgt heglede off maurineguird human RAGE.
suspensi on of crystalline or anorphous materi al

Hybriderag; sipesasianimiueire sereanad {of. bindiag, ix eecombiparyy BumgR or murine
RAGE-&?{C@P%{@%%MW @Q%ﬁ%ﬂﬁr@nBH%Ha} e d;f‘odgcfb Kidney cells (HEK-293)
transiently expredsoigyRAGH. i ﬁ’esftwemupematentsaweneefwthedédasigédor their ability

to neuig S eEnBuingyBihe Justd Kl 6 TS Seyehdr figortisoagantivogies (<T-
M serléQ) QAnld $etr! Rousd r%ﬁé@bﬁald%ﬁ%ocﬁleé ”@(‘Iaf-le sgﬁgﬁ Rere identified.
formng m croencapsule nmatri ces of subj ect

Selected)hpbmmmzls M@Eo@mqtmﬂofwrﬁwngsr@ysseﬂaﬂdllabon and once by FACS

. t|d col.i de, ending_.on, the ratio of
sortingl 0 LR BRENES) PREE WERE, Nehtesiar dRN L siEbisa prtidig iures ana
mmun@QIbbl]ﬁrﬁs m@e\wrlﬂgﬁﬂsﬁ@w&em/ AR efedlion columns (Millipore
| oyed, the rate of agent rel ease can be controlled
Bl”e”CEx | ekheoly elaReOf epria degp arreteppinadewh iantoyge mADb isotyping
I - W ri -
kit or rBﬁ rﬁéé é%#lgﬁﬁg%ts sate}ﬁ%ﬁgt%gr é@(ﬁﬁ‘@ g%%gﬁ)gpg%?g@gnnhelm Corp.). The
|sotypeswrtaeme1gctbberaagadtmousé nmoeeiesl antibodies eeedet ifortls in Table 1
that are conpatible with body tissue. \WWen the
(belowborrpounds of the present invention are adm ni stered as
phar maceuticals, to humans and animals, they can be
given per se or as a pharmaceutical r‘nrani tiaon
cont ai ni ng for exarrpl e, fl)atileno 99. 5%(rmre
P UI (S]] clUI bl.l veE T T1Iyl UUI ent i
tdB‘?ﬂ?F'H%t' ?’Hth\'M(ﬁE %”tﬁﬂ%l?srmc put|i cHIIRe ’%%@B‘Eaéﬁ'l‘tbh“RAGE antibodies
er| Apart fromthe abpve-d d [conposi i ons,
Hycﬂgghér‘my beabside| ofl9 EefvRass, | e.|g. ﬁiﬁgtﬁit er s!V'aB%ndagé% Isotypes

N1

nade ondl Ih A d- oS-V \
UI €SSt IILJD, atze adaUusS dAairg LI artin i

] i e

I
IMRAGHRHr i at@E M1 at I9G2a, k 1hRAGEP3/6* |  XT-H Mouse IgG1,
1mMRAGEP3/7 | XT-M2 | RatlgG2b,

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|~

1mRAGEP3/18* XT-M7 Rat IgG2b, 1ThRAGEP3/66 XT-H7 Mouse IgG1,
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anmount of a therapeutic. As described in detail above,
t herapeutic conpositions may be adm ni stered/

waledoranes7eéd on stens, devices, prosthetics, andPCT/US2007/064571
i mpl ants. The tissue sanple for analysis is typically
bl ood, plasma, serum nucous fluid or cerebrospinal
fluid fromthe patient. The sanple is analyzed, for
exanple, for levels or profiles of antibodies to RAGE
peptide, e.g., levels or profiles of humanized
antibodies. ELISA et hadgmpledst ecting antibodi es
specific to RAGE are described in the Exanples. The

anti body profllefollopAg A355 i mruni zati on
typically shows an |mm|ategea i n anti body

wﬁf]ﬁ‘ﬂ?@ydeﬁ \{/ﬁj é@c‘{ie&)%iﬁfhh%xgg%%ﬂtéﬁd nq.?r RAGE adenovirus.
ou a ur er osage, e ecay approacnes
Infectear@éllsewtememsben@é@ inM R BS ncantaigirigod "/@fBMya sadersitgt b4 x 10

ending on the half-life of the antjbod

Cells/méd i wreaRCUFed oMt ARD K & Sam%%ééllltitﬁ@ IMEHE 8oFan N1ybridoma
superlpSlapindd Bt for SFNEN . £, G, VRN, cols were
mcubateldervmﬂf t BE-labeledetgmaty ramtitmeugeakgént Ftaidy | AKOa@brporation

rther surements are made at .
Glostrfiferarie foro S o A heThy e Fot Cob AP Ea B fuagggspence signals
were MdRut&Y B adtAGBELRABY Jy@éﬂtﬂﬁéhﬂe{@d(ge%torpl@ﬁ:ﬂds@ﬁ) 05ing 5000 cells
predet erm ned percentage of the peak | ess baseline
per tregment, Psopidiunsdodide v&ax%Jsedicﬂmldﬁlﬁtfy aleadrcalls, which weee excluded
dosage .of anti body is admnls I n so
from tgo3R5s 8. Al sBue miiulE MohioPlolal niinduEs B R Ba T:h7 and the
seven eaMMdNBEIonal BNLIBOGEESNCEM1 &y SXSMI @dre WHoywrd 8l eF AT8Eghalysis to
to constitute a beneficial prophylactic or therapeutic

bind totqedumiace NRAGR Trkleother patients. If the neasured
anti body level is significantly less 64 WO
2007/ 109749 PCT/ US2007/ 064571 than a reference | evel
(e.g., less than the nean m nus one standard devi ation
of the reference value in popul ation of patients
benefiting fromtreatnment) adm nistration of an
addi ti onal dosage of antibody is indicated. 65 WO
2007/ 109749 PCT/ US2007/ 064571 EXAMPLES The i nvention
now bei ng generally described, it will be nore readily
under st ood
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by reference to the follow ng exanples, which are
i ncluded nerely for purposes of illustration of
we@enradIt4aspect s and enbodi nents of the preseneCT/US2007/064571

invention, and are not intended to limt the

i nvention. Exanple 1 Preparation of RAGE Constructs

The ami no acid sequences of nuri ne RAGE ( nRAGE,

Genbank accessi on no. 03145 SEQ ID NO 3) and

human RAGE (hRAGE, Genbd@MRIERsion no. NP 00127. 1:

SEQID NO 1) are shovvn I N, Flgure 1A-1C. Full length

cDNAs encodi ng nRAGE ding ASEAY NM 007425. 1;  SEQ

ID NO 4) and hRAGE (acceSS| on no. NM 001136; SEQ ID

Aatibogiege veerensieyrified i fiod t Rrorkisna | -syp@mt@@t@ owsing standard
procedﬁfeecst 0 ’unﬂ%& CJPltleSféBr\}vér%se\?alﬁé'#e‘a%g% %& 45 s(oﬂm forms of RAGE

Fiving expreéssion th sequences,

with theruieC@‘rElaISﬁs hlilestpsin well gllates (Cariing, @brrUISg gHWwﬁrémated with
uman RAGE-Fc fusion protein fornmed by enlnvg
r% E, Votegion-Fc (1

100 Uléﬁﬂﬁ@”@@i%‘t twsen HAGH me@n@'ﬂ%h@@and
ug/mi) BHEGAcJ %%VW? @'gﬁeft%dcbyAmgsﬁﬁhQQma %llg{fﬂﬁthrli@é containing

encodi ng proteirn in cuftured celfs usi
1% BSAeantldOr05% xpwessi20n NI ubiof s%nhmlea(saﬁﬂﬁs \WereglmseFe:ral forms:
on protein farned by a ndi n 0, aci
diluted e Rt b Ha P BRENG oo RUNGR FobRgEs: 35 indicated)

was adRied Al inkuP&@REbE Y -hdiv ZR FodH de bkl dtrd e ﬁbfe%ﬂwér%gwashed with
fusion proteins forned by appending a streptavidin

PBS, pblt r7e%)am®gb@amafﬁeRAM-IP@ﬁE@dles( SKeyel Detetted) witb the use of
human

peroxi mgncgo&alﬁg,agfagg 254 r&ogagH%Qr(gw@kgﬁggfl%ae{ﬁﬁckford IL) followed

by incti@agbMm UGtH QHQOdwgrétbeW(lron tsbritesie8n Owin s Mills, MD
proteins, also using Adori expression vectors.

Laboragesias)r lﬁttsé?rb@”r@ Valpes wede eterrtined il 450 axp in @tsmtrophotometer
The c%@@rﬁﬁat%ﬂ@l ﬁ'noﬁeglohasm %%Reco%@ny%?erﬁlnéwlth the use of

nserts Wlt ant aaenoviru

peroxm(a%ﬂaﬁéled/ ﬁSetd @lnetmdDJs@Xg)Gea%cjmePidTreebecthfd)rejn th aRAGE, standard
RAGE- Fc, and hRACGE V-domai n- Fc were generated
curve W%%S?B@Eﬁﬁ% ¥ cd RETHRA IBRYPR- m@"ﬁ@%ﬂ"‘é‘i&)%nu@'ﬁ%\dﬁéy'ts for the

abllltle%%lf k%b@@e@%ﬁ%%dlé§m1%ckfw M the e spven rat antibodies

i nant ovirus virus was i sol ated
XT-M1dabseiiett bindaopiRAGEdF ¢, RIEREIE-regiohsf-c, ThBAGE tre, andsnRAGE-

strep, §1ESIRTRRZRAD 1o 2 AR SHQuE 7 FiSwaY 2,anf a4t Bitbddy XT-M4
and mGAse LHHti‘bBngXﬂﬂ-IZWH 'H‘MQ%' U8R AAASELEc 3l @b ahy 284omain of

agai nst
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.
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w@kopcaowokd was added

WO 2007/ 109749 PCT/ US2007/ 064571 phosphate buffered
saline (PBS) pH 7.2 at 4C. Fol l owi ng dial ysi s,

to a concentration of 10%erUS100B064571
virus was stored at -80C until use. Viral constructs
were characterized for infectivity (plaque formng

units

on 293 cells),

and endot oxi n measurenents.

PCR anal ysis of the virus,
sequence anal ysis of the coding region,
t he transgene,

expression vectors contai ni ng DNA encodi ng human

RAGE- Fc,

hunman

RAGE- V regi on- Fc,

RAGE-strep tag fusion proteins were stably
transfected into Chinese Hanster Ovary (CHO cells

using lipofectin (lInvitrogen).

St abl e transfectants

were selected in 20 nM and 50 nM net hot r exat e.

expressi on of
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and human and nuri ne
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adm nstration. Mce were imunized with 3 ug of vector
twi ce per week, for two weeks. Mce were bled one
woe®R/1ed7ser the | ast i nmmuni zati on and anti bodyPCT/U82087/064571
were eval uated. The nouse w th hi ghest RAGE-anti body
titer received one additional injection of 10 pg of
reconbi nant human RACGE-strep protein three days before
cell fusion. Splenocyt %\Nerl%&used wi t h nouse
nyel ona cel | s P3X63Ag8. MRPCC, Rockville, MD) at a
4:1 ratio using 50% pol yet hyl ene gl ycol (MN 1500)
( RORXGE fl]q@i@éﬁd antibedy. cdvhipetiioM EI38ABiNding Assays
fusion, cells were seedéd and cultured in 96-well

%@at es at 1 x 105 cells/well in the RPM 1640 sel ection
deetermash miiainerg RALBE, regocikrbangeadiescefect the binding of a
| naivieral d: i : " L
RAGE | BRI Esa! 486, 3t i%gasl?gxlwpﬁitﬁf\ﬁ)i\ggp%%npetlnon ELISA binding
assayssweeptpeniponed. 1Rinely-s&PESI phates xwéneposaetihvitte-1 pg/ml of HMGB1

e B P S ot et 8 s
100 I @&){%ﬂ{du‘omn% QF‘RJAG@-FkaﬁdTrﬁEEFt% h@h%p@é‘ﬁi!bltlﬁf‘control), at

, MA) rats were | nmunized su neously w
0.1 pgntleplusevariotis do@an oGthe (NBiaaRed antieodyuprepara@n (dilbions of immune

sera, A BbieC e e e LRI Rl S0P ermperature
Plates @iré Qibledaeir PBS, tiHe 765 and Byamr@dbouh reEb@dindrfthuman RAGE-Fc
bef ore subcut aneous adm nstration. Rats were inmuni zed

was dejgetad vathigesisev@iqasexidase-cenipoptadgoate arE-huorars lgé (Fey) (Pierce,

' . : ane ek af e Sky: ,
Rockifd i /B0 G BB I 2 L BEb B TN ior s pboratore
Owingg alillgy MD higpoestoriBd@wirkgst MikglyMD)t e Bindiegi ofeecontbinant human

additional injection of 10 pg of reconbi nant nurine
RAGE'PERG‘E—|'Qﬂnﬂe\ﬁ'”ﬂﬁlﬂt@yna'ﬁ‘m@éeﬁjﬁyW'tbeq'k%t%d PESMIyEEcFerum was used

o5 2 Y HBIGRS AL IORG Y, TGV SlerEugne aniioosis
XT-H1 usiXipHF08N @ they sebhent emtearginocids KMMM1IOAXT-MROtdhelock the binding of
i agnost | Cor p,, Mannhei rmany) .  After _fusjon,
HMGB Ty BRASH& oo Gacie §HAMEG! Purb CombBEIiRHL SAapigig, apsay are
shown’in i€l | sAuR! 3 aldy é&%n%%é@ﬁg SRS HOMUARE dHfbodies XT-H1,
containing 20% FBS, 5% Ori1gen (I GEN I nternati onal
XT-H2) and XTail$ e bidsisrthe pib)din@ tariRAIG K blia alifferent ligand of hARAGE, amyloid
B 1-42 peptide, and the abilities of rat antibodies XT-M1 to XT-M7 to block the binding
of HMGB1 to murine 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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100 Um penicillin, 100 pg/m streptomycin, 10 nmM
HEPES and 1x hypoxant hi ne- am nopterin-thym di ne
W@ Boghre746t . Louis, MO). 69 WO 2007/109749 PCT/US2007/064571

PCT/ US2007/ 064571 Exanpl e 4 Hybri doma screeni ng
Panel s of rat anti-nurine RAGE and nurine anti-human
RAGE mAbs were generated by cDNA i mmuni zati on using
the Gene@n, and the Adori expression plasmds
expressing the full-length coding region of nurine or
human RAGE.  HyDbri doma Suﬁgetﬂnﬁt ants were screened for
pi nding to reconbi nant hu murine RAGE-Fc by
ELI SA an®RABYE ligAGCSoapelitips EsISArirdingar] éntiboyperingekticnkiSA
cel l's (HEK-293) traseypently expredsi ng RAdRgafeyi ti ve
super nat ants wer esdadeLher| t est ed fqr their ghshity to
nawsgsal i bi pgdiag tjo FiGdnd HMGBRraSEVEN T at
monocl pna Mgﬁ | podiepsde( XT- (RN i eq) and serFemMmyppuse
q_:1:1| nar—_antipodies (XT-H sertes) were identified:

'\l‘l I"\ h l‘l la'aa¥al \ADY O l"llhf\l r\nnrl 'Ff\llf +i a'sa a¥al h\l
JCI ectea ll_yUI HapaS—wetre—SHBetrohnea 1ot T eSS Iy

&7 | di 1t i onl and™dnce |by FACS gorting. Conditiaoned
edi#8 wer e -harvested from the stablle hybridonma

Cudring ¢s apd i pmunogl obylins were [purified using

-'r t A—gntib uyplirlrlcation coffums (Mitipore

Inrl ca NMAY o r\l acc nf nnﬁh mAh Was
_JI LI uul., IV'_\I . Illb I 3 AT I AV A | A\vaA >y LI T \WJ

et ned wi th| a mouse rhAb isotypilng kit or rat mAb
sOtyping kit as indicatged (IsoStrilp; Boehringer
nnheim Corp.)| The 1sdtypes of tlhe selected rat and

'Z(Lﬁ\m ronoctonal —antibodifes—are setr forthin IdUI e J.
below}— Table 1 Rat nmongclonal anti-

VX iMee | nondcl onpl ant i - hURAGE *ant i HodX&$13 b7 aenrete

Vixibavid ¢ | sot ypep Hybri doma Mabs 1 g |i sotypes clones

Phangs | ITRAGEPS] T+ XT- WL [Ral. ,9G2a, | Kod hRAGERRf Binper

Vim i W L A 1 on 1 1 -DAEDAl 27 N/T
/\IX'EI_E IVOusStT 1T YL, R LTTRANCSC O T ATE IVK l"(d.l. |g\xu,

P3/16* XTEH2 Mbuse Ig(?ﬂ,' k _ 1nRAGEP3/8 XT- I\/R Rat

gEMO |k 1HRAGEP3/18 XT-H3 Mdse IdGl, k 1nmRAGEP3/ 10*
XkThilr Rat gG2b} k 1hRAGHP3/ 48 XT-H4 Mouse | gGl, kK

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, 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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1nmRAGEP3/ 15 XT-Mb Rat |1 gQ&a, k 1hRAGEP3/55* XT-H5
Mouse 1gGlL, k 1nmRAGEP3/16 XT-Ms Rat | gQ&b, k

WA bRABERPEY 65 XT-H6 Mouse 1gGl, k 1nRAGEP3/ 18*POMUiN07/064571
Rat 1 g&b, k 1hRAGEP3/66 XT-H7 Muse 1gGl, k 70 WD
2007/ 109749 PCT/ US2007/ 064571 Exanple 5 FACS anal ysi s
Human 293 cells were infected with the human and

owingd Wil MG perSIEReY) opBakaLe! Sl BeER A dpoay o FsmBingnt human

RAGE-‘F%I {N&hﬂbt akp! dompeirRy 'aﬂﬂb@é’ib@%é‘é Wsel08s W PhtrdRERWEdefined as

(diluted infrune sera, % supernatants or
100%. p'aewltSle conapeltiondsl St lng@grﬂssaas anglyziig e caspetiipn between

rat andcrﬁyrlﬁﬁgﬁi §°d'IF§$P@b§E‘9)V¥QtM§g %% %%@g?%atable 3. Figure 5 present

a grapﬁl OStdan%iﬁBédﬁpémrorﬁELmSA l@fhd(h@ la@sé)hﬁ adalyging the competltlon
| - associ ated fl uorescence si wer e measur

betweeé m&w angd wndpedies ubt-bhe Pelr Bé@i‘Hﬁ MTcMQnQGnW X1yl\/l6 and
XT_M?@EQH}O@%)G% E%éEdea c6erl%ﬁtsa{TIFT‘(S\/};]E 'f’é,\%ﬂr.e egcq udeg((:)\l\)fﬁalﬂ Figure 5

demostrbte thaaXjsiig. anHl)éTS&/bimdrtbrdvreelapplmgcshtteBain faurhah GRAGE.
XT-H1L to XT-H7 and the seven rat nonocl onal
anti bodies XT-ML to XT-M/ were shown by FACS anal ysis
to bind to cell-surface hRAGE (Table 2). 71 WD
2007/ 109749 PCT/ US2007/ 064571 Exanple 6 ELI SA Bi ndi ng
Assay Anti bodies were purified from hybridonma
supernatants using standard procedures. Purified
anti bodi es were eval uated for binding to soluble forns
of RAGE with the use of ELISA N nety-six well plates
(Corning, Corning, NY) were coated with 100 ul of
reconmbi nant human RAGE- Fc or reconbi nant human RAGE
V-region-Fc (1 pg/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 i mune serum hybridoma
supernatants, or purified antibodies, as indicated)
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was added and incubated for 1 hour at room
tenperature. The plates were washed with PBS, pH 7.2
wanw7heasd anti - RAGE anti bodi es were det ect ed RET/HS100T064571

use of peroxidase-conjugated goat, anti-nouse |IgG
(H+L) (119G (Pierce, Rockford, IL) followed by
i ncubation with the substrate TMB (Bi oFX Laboratories
Owmi ngs MIls, MD Labor or| el? Absor bance val ues
wer e determ ned at 450 %pectrophotomater
concent r a,j ons. of nonocl onal anti bodi es were
dSIRLARE Rindingassgys aftbindinagof puying apd ratiagtzRAGE
anti-nouse 19G (Fcy) (Pierce Rockford, IL and a
standard cantieodies tgelrwnane-ﬂtﬂobmlwrmeAG
i sotype-mat ched nouse 1gG ELISA results for t he

A. Biriding teekumaintane rmeviee RAGENne anti bodies XT-H1 to
XT-H7 and the seven rat antibodies XT-ML to XT-M/ to
DhadbindingR&CEefectech RAGE e/-andgrat narfic RAGEAGHRtIBodieantb human and

murine%§%§r§ﬁ abepa%% bﬁggﬁ%ga lr%gﬁaeﬁﬁxé%gmsi gnalyzed by
BIACO?{E@’ gaﬁlgﬁt @&%By g\%gécg% v ug%@% mtfﬁrﬁm or murine
RAGEKDGMath durraCNRRAGBIi@rad high rdﬂmlrtyRA@EOO\RUbrmmg atanglard amine
couping BR8P ARl TS e a5 100 .

were r0h 808RiNe iWRhSbifZed MaE FEGSroRdths rr?é@ﬁl‘?ddté’ eIEMACCﬂ:?'EV’Dcechnology
2007/ 109749 PCT/ US2007/ 064571 Tabl e FAGS FAGS E

utilizespcheapw esl INSiherrgiestiveHpdeh rhdre Faurfm@gyemp@m b|nd|ng of the anti-

RAGE HRHB5aleS AREhhoBMoSE RAGE, bRfigeh Bty Kladledel, By surface

plasmon rtesbnakde HSPR)- ofttaser lightttefrackingbfram- thietsurfaceXT- Réstilts of the

The

- bt - - XT-ML - + - 4+ 444+ 44
BIACORE "™ direct binding assays are summarized in Table 4.
Table 4

Rat anti-muRAGE antibodies Murine anti-huRAGE antibodies
Mabs huRAGE-Fc muRAGE-Fc Mabs huRAGE-Fc muRAGE-Fc
XT-M1 +++ XT-H1 +++ +/-
XT-M2 + ++ XT-H2 +++ -
XT-M3 XT-H3 + +
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
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XT-M + + ++ + + + XT-M3 + + XT-M4 + + ++ + + +

XT-Mb - + XT-Mb + + ++ + + + XT-M/ + + ++ +++ +++
WG0-2007/10849N0 2007/ 109749 PCT/ US2007/ 064571 Examl/8S2007/064571

RACE | i gand and anti body conpetition ELISA bi nding

assays To determ ne whet her RAGE nonocl onal anti bodies

affect the binding of a RACE |ligand (HM3B1; Signa,

s o A oo B O SR e
antibodiPA @ FatWT-M4laR@iddy tofhRAGBIFc amesmdvahin 7hbid®G. Vel |'s

wer e washed and bl ocked as descri bed above and exposed
to 100 pl of pre-incubated m xtures of RAGE-Fc or

TrkB-Fc (a non-specific FcTgeetgol), at 0.1 pg/m,
plus various forns of the indicated antibody

priépatiaratercopstdnis aod eqoflibrionucenstartsdor bipkmgdioteRAGE-Fc

supernatants or purified

o

p d -antibodies) for 1 hour at
r odmke éiidés)at ur &a (1/8) atles Kadd BMnadhedkniM) PBS, R 7.2 X

and 11 ~AnanAd horu_ﬁ_d_r_e_ee_ﬁ%ﬂ nant hiirnma DACE [~ A
[CSRAV | LI Uallu J TTATTU TTUrTraa TV 1T U LA

XT-H2el e5760K WDt | 5106 X198~ of 1pkek ¥xidase8T6rK 1641 ed G6ak . |  2.68

=amamn _} kKford; fof owad

XT-May || haomaaPon B HAS lschdd el ® IvB ek de | RS 143

Laboratories Omngs MIIls, MD Laboratories Om ngs
MI1ls, MD). Binding of recombinant human RACGE-Fc to

B.  BirkAfdidMHMithadMAGRY-BERaRS Or Wi th diluted
pre-inmune serum was use as a control and defined as
' i it . of t ' UL |
iﬁ?%@é?gy&g%ﬂ%ﬂ@?' @é_ﬁ%}fﬁl&nt i @g%ﬁat‘}%at to¥stants for the
bindingaoft inbdde esndXat iti-RAGH aibodieblto the hhemabi RAGEYV -afomain were

HMGEB1 t - ws. determined b e conpetitjon .
also defETaRet AL GIRGay Ciee DIaROAmaAY THIress KAl Vedgain-Fo was
capturét E&aﬁHfﬁmﬁér? e ahfiBodiBs 'cbbte%s?rﬁ’fa M5! i, 3Hd BREGRE™ direct
XT-Hl, XT-H2, and XT-H5 to block the binding to RAGE
bindingoéssaysidfitlee binding ghmurioe anrasEantiiiiAGE dntirodieso the immobilized

nRAGESP . B Bl BrB a8 520 B4 B disnd T b o
length RAGE Fe. as determined by simlar conpetition ELISA
bi ndi ng
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assays. As shown in Figure 4, rat antibody XT-M and
muri ne anti body XT-H2 both bl ock the binding of HMGEB1
wWao eoohunosrm RAGE. 74 WO 2007/ 109749 PCT/ US2007/ 0BAE032007/064571

Tabl e 3 RAGE |igand conpetition ELI SA bindi ng Anti body

conpetition ELI SA assays binding assays hRAGE-Fc

hRAGE- Fc nmRAGE- Fc ELI SA Mabs + HMEB1 + A(3 1-42 +HVGEB1

hRAGE- peptide V-Fc (CM XTG_IQI -+ XT-H2 + +++

XT-H3 XT-H4 +/ XT-H5 + EXAmpled g XTH7+/ - - -

XT-M XT-M2 + + XT-H3 & XT-H7 conp - XT- M4

++ Amjino H@'@SRWUWC%%@P&' R&ﬁﬁ\/ﬁ"t'boﬂy \mgla,blq. regigns\y

+ + A simlar conpetition approach was used to

B&V e STl HeNGEseCNRICHT Jiee nghblaﬁ@ hegyy t@)eés vBEaklediegjsisr f murine
anti-RAVEHHHBAMCRT A IRtanot fl Hsegrﬁ’(ﬁ"‘ﬂh”ﬁ'?t ahi B at anti-RAGE

wWas coa on’ni nety “si x-wel | at és
antibody ¥ITtMat wéfe chfrieelr améiSeigogneed, bhddcke rwmhae@cudaetmwehces of the
. wells were exposed to 100 pl. of pre-incubated m xtures
variablgfregionsi worendeterounedt The aligned ‘amino acid sequences of the heavy
chain variable regions of these six antibodies are shown in Figure 6, and the aligned

amino acid sequences of the light chain variable regions are shown in Figure 7.
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anti body and dilutions of a conpeting antibody for 1

hour at room tenperature. Bound biotinylated antibody
woer®7det7ert ed usi ng peroxi dase-conj ugat ed str eptHUSTIDTIO64571

(Pierce, A simlar conpetition approach was used to

determ ne the relative binding epitopes between pairs

of antibodies. First, 1 pg/m of reconbi nant human

RAGE- Fc was coated on Ei n%ﬁi §|I x-wel | pl ates over

ni ght at 4C. After washF& @18 ocki ng (see above)

vel ligoltich 8KRASAE Babodif) a‘?id &YnOMd16GGs Prd kb TEDNA €s

of biotinylated target anti bod and dilutions of a

conpet i ng anti bodgequanceshengodingrRBGE enper at ur e.

Bound biotinylated anti body was detected using

pBNéx isdguenozmjcngatind BAGHtweradisoldtedeane, clomed kisimgl,standard

revers?I lé?rgt{lgo@lrlpglgerp&?%p%a%%%ba ia% r\g@% : hé%ﬁ%{ "JlrtngthTo'\d/B RNA was
extract@@HnH%Q@d%?&n? Qb0 asiMg! Trizol MBIDeBRRVIFLEEA! e@)arlsbad CA) via

Binding of biotinylated antibody to reconbi nant human
the maRaGEEtwersiprangol. ande%ma iyessa frposrizedaiosgenerdteasDAIA using

TaoMeRbletse RS BE R B et R aen BT RMD 63 Shief R B dighbdals, 1Ny and

manufddire?8dproibedle &I}Ind@ﬁtﬂbg@s fraonkéyndivizgate faBéicklais® and baboon
shown in Table Figure 5 present a graph of data

(Papio {GvaROBeRRANS } R&GEE@pgAemeﬁj wege anaplifiedafiamyeDNg bsiag Invitrogen

Taq D%{@@%(’mﬁ@@gﬁ, é;?ﬁ?/@lg’rd %)iﬂ% gﬁ}c}bé’@(dlé_ﬁo@%rdd]cmondes (5'-

GACCOTGGANGGANBBEGGATS condEa ti oD ELI 88:bi ngong datd: 5

conTETRIISEANEE A ERERAE S Bl 3155 o spet ana
EcoRVZ%gr/&BWé?esPCBCfLﬁ%BI/fQ:%éﬁ Jproﬁéé’t%flo\lv@ﬁa8 pgeéa?énat?ﬁ/_TtﬁAggellEcon

i ng assays bi ndi ng of nmurine an
and clemed dalites oborelspandungrsiteswmthe Mm:pAdoriBi&]dRapbitd?AGE was

human a i ne RA The bindi ng of . sel ected.nurine .. ,
cloned JginG, Pl PURAGE ailEsbaros b, fitane raiqaiicquges: 5-
ACTA@N@TIA@M@G\&G@MG@CRGM@G@@AG@GG@@@@@E(%@ ID NO: 61 )

anal yzed by BIACORE(r) direct binding assa Assays

and \Rere /}D-B‘M\GW&@@I ' WMTMW GG QQE Cd &zt CGCTCTC
(SEQ IIND; B il Buc'spBl Gha WiPLleds, HPAoRE iit3'1RE BHRREBRGIng 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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coupling. Solution of the anti-RAGE anti bodies at two
concentrations, 50 and 100 nm were run over the

wo povwohid7ezed RAGE- Fc proteins in duplicate. Bl RCQOREIM/064571
technology utilizes changes in the refractive index
at the surface layer upon binding of the anti- RAGE
anti bodies to the immbi lized RACE antigen. Binding is
detected by surface ﬁsm)n rgaonance (SPR) of | aser
light refracting fromt Resul ts of the
Bl ACORETM direct binding assays are sumari zed in
Tabis@lationrghpgenamic BNA seg gReeding kabeaniRAGE
anti - huRAGE anti bodi es Mabs huRAGE- Fc nuRAGE- Fc Mabs
Alﬂa@nmnmm@lﬁcsewenpﬁ encodig RAGE- was.igolajed wping standard

genomlc c@rﬁ% +++¢_@u§'d@g{fﬁ'\%3 anlt_{r_gég,r %+:J§++W9!X_I%L'§?Télomnq A

Laboratdrv MantHl, 2¥+Ed., Tre8%i Geld Spriag ¢Harbos LabbmtdrlyaPassd, Kdld Spring
assocl ation and di ssocj ation constants (Ka and Kd)

and
Harborg diewnh&0pt)ndi ny RAbqANY i(RariongverecephaluAEEMbRg| Beap@ic library
n B
(Sratahn AT IORI ) L LS EAED S 1 35 St i ) DR rancom
primeddauraah dRAGE- cBNA. aRdsiive- pledge pldooes wére isolated and subjected to

o addifialctalans ORI dbo obEAIG SiNE SMPtERy LaTadamDNA was
prepar@@%@éﬁﬂbé with/ NS 289 &izLG4iBnBlel HifafatdaAsdd DNA from Lambda
detefm ned by the Bl ACORETM di rect binding assay fo
genomicharms,.ndsing Qﬁmmmm precgduie? TheniNobloliggrardtsr merexﬂgMEd into Notl-
. bod h Tab 5 .. .
aigesteld hPRSEISREorte dhe SRt vas s BN e o Bia RS siegyfic primers.
The clénd eHdravas obitdet Eﬁésk@esﬁ%rﬁé‘t/éd dishd 189 FBe (nkicMotide sﬁé‘@uence of

Rvax X2 XT-H2 5.76 X 10 04 X 10-4 1.14 X 1010 8
the clored drappogzpenamigdPNA encoding a baboon RAGE is shown in Flgures 12A-

12-E (SEQ ID NO: 15).
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XT-M4 1.16 X 106 1.16 X 10-3 1.00 X 109 9.95X101 89.9

14.3 B. Binding to the human RACGE V-donai n The
wRovet1owo4 at e constants and associ ati on and  PCT/US2007/064571

di ssoci ation constants for the binding of nurine and

rat anti-RAGE anti bodies to the human RAGE V-donmain

were also determ ned by BI ACORETM di rect bi ndi ng

assay. Human RACE V-donmgin F captured by

anti - human Fc anti bodi gg"@'&ﬂ%:ﬁon a CMb chip, and

Bl ACORETM di r ect b| ndi ng_assays of the binding of

nurine and rat ant¢himesic XIrMdantiody,  ne i mobili zed

hRAGE V donmai n-Fc were perforned as descri bed above .
AoehimesigyX Tdvl4 varigagetated fyl fusingnthenligit@ndheayp ongin variable

oo 0 A FEHASROBIADAS L Ay Ao T Bhg o

heavy mwwstmcw@nm trespectiyely. anfohestitcec b rpdt@ﬁtla&ibe@medlated
gions of nurine anti-RACE anti bodies XT-HL
effecto;@cqqgty ofthendiRadychimerig fautgtiops t L 234A am\@?)@qweﬁ%dyroduced
nc
nto XA 458 Pl BC Tt JRTa, o orte, EiehieariBonp, 8dfen molecule
numbeﬁ'b@' k-Arie dTeichineros MTsMéqmmfmbedy @bntdies B8®DBJo haha@mamino acid
var aa 1552% ?ns.of t.gese si x anti bodies are shown in
sequerge, gpd 6 g e APPEREFYCARF no aci d sequences of the
Iight chain variable regions are shown in Figure 7. 79
WO 2007/ 109749 PCT/ US2007/ 064571 Exanple 10 Isol ation
of rabbit, baboon, and cynonol ogus nonkey cDNA
sequences encodi ng RAGE cDNA sequences encodi ng RAGE
were isolated and cl oned using standard reverse
transcri ption-pol ynmerase chain reaction (RT-PCR)
met hods. RNA was extracted and purified fromlung
tissue using Trizol (G bco Invitrogen, Carlsbad, CA)
via the manufacturer's protocol. nMRNA was reverse
transcribed to generate cDNA using TagMan Reverse
Transcri pti on Reagent (Roche Applied Science
I ndi anapolis, IN) and
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manuf acturer's protocol. Cynonol ogus nonkey (Macaca

fascicularis) and baboon (Pagi o cyanoceghal us) RAGE
waeworowes were anplified from cDNA usi ng | nvi BEDYRIV07/064571

Tagq DNA pol ynerase (Il nvitrogen, Carlsbad CA) and

protocol and oligonucl eotides (5'-

GACCCTGGAAGGAAGCAGGATG (SEQ ID NGO 59) and 5' -

GGATCTGT CTGT GGECCCCT Q ID NGO 60) that add

Spel and EcoRV restri cE?‘Bﬁ@éﬁs PCR anplification

products wer e _di glmsit ed with Spel/EcQRV and cl gned

into thd\ PH'gd'gigt%fsC inerie XJ-MdtaRARRr i | -

Rabbi t RAGE vvas cl oned usi ng RT-PCR as descri bed

4bewdililies ey ohiteede rgtibey g(&'ﬂ\gleeag}_d selected rat and murine anti-RAGE

antibod@%r ﬁ%ﬁﬁ%ﬁ%ﬁ%&%&%%m (aﬁﬁ%ltﬁ)omm binding

of RAGH Rg¥piST RS SUTAdA\CT LBPRCAGBBIACTIHE BAaangT4assays ( SEQ
ID NO 62) that add Spel and Notl sites, and cloned

A.  BiHdhd BEsS10bRSRRASE RIGE ik @ssurtd b BIAODRB™ Bivdling assay
nucl eof i de sequences of the cloned cDNA sequences

Eﬁ%&‘q“}@a? &8&%@{.0@%%& X4 el é@fgﬁfmapfanﬁ@&@ XT-M4, and

he resultant sm ds were et erm ned
murinenantib@diesleX§d'd121em )éﬁd-tﬁzhtogSOIablmoﬁnulRMHE RAGEh@WRAIGE-SA) was

measull B A CHRITo! RIS st el < e Bine o e g e by

coatind §E@)éd:?eé\|@nt<§3)a CWI’@ BInCALBE LWt 5@99%@@6Rlﬁn%ﬂjtﬁﬁ18t dPa purified
Isoforms of rabbit RAGE are shown in Figure 10 (SE

solublel mirnen streptawidinitagaed RAGE SHQAGE-RG) Bt concgutragions of 100 nM, 50

. 229! 158748 TR OS] oo T hph g i ove e

immobmize@rriantitEMe§emuenplﬂza@@cm\ungxur@%&rms doaetaa]wd(kgsan@ kq) and
standard . genom c cl oni ng techni
assoc@mraaekdnsgocnatnormconsmt%dmaaanct:%mfﬁg Bingding JoohRAGE-SA were

cotermlfiehne2BEdoro JAh | CPbBOSRY 19 Herbor Labor atory

New York). A baboon (Papio

cyanocephal us) Larrbda genom c library (Stratagene, La
1al |l A ) rn tha | anmhdA r\/\CI_! ! | \lor\f or \wico crrnnnod

JUT T W } LI ] LA ™S CTUATTOUW™ |~/ 1] T o U Ul VAT =AY NAVAVI R ARV |

usi ng 32P random prined Wﬁr@ RAGE cDNA. Posi tive

bUI ditJ

ad %?tﬁa{aféuq%éaﬁﬁts a5 g bahmr?gn%taﬁ‘%’tﬁ?%? g ot '%L\EE SA

solat g Wi
Not | , ané(a@ze frac T@ﬁ%t ed t}ga{ﬁ\g)ardt eeKlsn rt DI\IEM"‘X X°

xTi®M Lamaa s 105 | 186 x 102 | 2.03x10° | 492x10° | 615 | 0563

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.
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genom ¢ arns, using common procedure. The Notl
fragments were ligated into Notl- digested pBl uescript
w®ko7/1691d0 t he i nsert was sequenced usi ng RAGE BEEUS00T064571
primers. The clone that was obtai ned was desi gnat ed
clone 18.2. The nucl eoti de sequence of the cloned
baboon genomi ¢ DNA encodi ng a baboon RAGE is shown in
81 WD 2007/109749
Feric XT- M4 anti body

chi rrerlc - \ (tgener at dby fusing the lzlﬁght and

hea\3pPidies Af @QFT‘%(F @n Ipe@y chisMsk apHpodn@ndniati #EIoRAREXT-M4 to

block tﬁé‘bﬁ%oﬁﬂ&\zh arli%"rﬁﬂ/l(g@ﬁ’pgm& FH? pﬂag_, $968-A, and S100-
aln cons ant regi ons, respect |v redudée

B to hFhAGEeIFemvem dé(berrmdetatte)d ligahfle competitidn \Eltlﬁﬁofommeg assay as

descrif PooXArBE® (et SHOWR 11 FIaURE i et oS dMd and XT-M4
are ne%]_? @éﬁt\‘t%’lhﬁ tA8i i dHaches © Blo‘éﬁnth@blﬁawgeof MAGSH amyloid B 1-42

. . The chinmeric XT-M4 anti body contains 93.%839
peptld&uﬁﬂtﬂﬁ) Amam)sé@DCB txbymend?)\Gand 6. 18% rat ami no acid

sequence. 82 WO 2007/109749 PCT/ US2007/064571 Exanpl e

C. AstibedesainpgtitidreEbISAl bmgliraf asdayreri ¢ XT- M4 t o RAGE The
abilities of chimeric antibody XT-M4 and sel ected rat
a?hd ability oe chinidricRAEbody T Mlbatibddy tol coinpetelwitmratRiEbody XT-

and RACE of other species, and to bl ock the bindin
M4 andfmugies anfigedii k2 'ﬁe@@d'ﬂgd@yhﬁﬁ%%ﬁ/&a%ﬂﬁmﬁﬂ? by antioody

compell AR i, TEH i LU LI SR andosis, n

the maohemdes«:rltmu mbléxia/mm‘ém Ast i;hao\manreﬁngnreﬂaﬂt, chrrnethmdyltlbody XT-M4

compegl_ mtlhe ﬁﬁ{%@éﬁ ﬁ(ﬁhmxgyﬁ%ﬁeggm@%-ﬁZ in binding to

hRAGEFACORETM capt ur e b| ndi ng assay. The assays were
performed by coating antibodies onto a CMb BIA chip
wi th 5000- 7000 RU. Solutions of a purified soluble
human streptavidi n-tagged RAGE ( hRAGE- SA) at
concentrations of 100 nM 50

A
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nM 25 nM 12.5 nM 6.25 nM 3.12 nM 1.56 nMand 0 nM
were flowed over the i1imobilized antibodies in
wao eoophiowwad e, and kinetic rate constants (ka anpCRU¥20aT0b4571
associ ation and di ssoci ation constants (Ka and Kd) for
bi nding to hRAGE-SA were determ ned. The results are
shown in Table 6. Table 6 Ki netic rate constants and
equi libriumconstants f g t o hRAGE- SA ka
(1/M8) kd (1/S) Ka (1/ P?M RVAX X2 XT-M4 3.78 X
106 Ahtffody Biirding temm diff3Pont 396 o6 s hesired
chinmeric anti body XT- 4.39 X 106 -2 1.77
10$ 5.66 X 10-9 33. byceltbased EUSIAQ 1. 10 X 106 1. 16 X
10-3 9.48 X 108 1.06 X 10-9 48.1 2.7 XT-H5 1.66 X 106
Cell trahstelcti®n10-3 3.69 X 10$ 2. 71 X 10-9 24.5 0.996 The
XT-M4 anti body and chineric antibody XT-M4 bind to
Ronere embrganic kidneyuRed ceﬁ%‘(ﬁmdr”cbn STissueaType r@lliues, Manassas,
The affinity of chingric XT-M for, human sol ubl e
VA) cellsnwas plteaGt $ X ggp,cg;ﬁ; ,ﬁgreﬂg, o 5t|§§me gyltyie plate and cultured

overnigﬁ@%¥/31’?$7%eﬁgﬁ%%%@Wans?él%e gﬁhl Rﬂé@eéeresswn plasmids

I on | ng assay it
(pAdor'c1hB nmotcor antcodiog ymxiisédMhambnb ddpoand cyadmalogulsochpnkey or rabbit

RAGEL15116; HP200) Sanltialioeds Canthig cA)"3ha 4™ (o of reagent to
plasmlﬁ‘w f&inYehe %h@fd@ttﬁl%gs *bYotbbSFin‘té}I%”W@Fé Wa%slféd B hrs post-

bi ndi ng aSsay as described in Exanple 7. As shown in
transfegthmnglnjggtrypaunmawegnonc@wtb(phmpm b(tlﬁmd salme (PBS), then

rly identical i.n their abilities t t.he
susperff8f o b e ol Girlmret, 2 o3 ialb 8 Sl etstm
to human RAGE. C. Anti body conpetlti on ELI SA
m&aﬁd‘gﬁassay The ability of chimeric anti body XT 4
anti body to conpete with rat antibody XT-

Rrimang a&H'P‘P‘Ei@E)?t Saugipnl Wﬁ?r%ﬁﬁaalﬁgdldtﬂeﬂ RAG Pf:ﬁﬁa'@ PBS containing

1% o%beééi’u%%}]ﬂmwﬁ”{sé%&f Q@Z%‘élll\lﬁlaan d%éégéﬁéﬁ%’fbg@g 293 cells or

controllparental 293 ceIIs (50 pl) at 2 x 10° cells/ml in serum-free growth medlum were

added to U-bottom 96 well plate for a final concentration of 1 x 10° cells/well. The cells
were centrifuged at 1600 rpm for 2 minutes. The supernatants 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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t he manner described in Exanple 7. As shown in Figure
14, chinmeric antibody XT-M4 conpetes with rat
w@niorhaxdyy XT- M4 and with nmurine anti body XT- H2PETIUS2007/064571
bi nding to hRAGE-Fc. 84 WD 2007/ 109749
PCT/ US2007/ 064571 Exanple 14 Anti body binding to RAGE
of different species was neasured by cell -based ELI SA

?Eﬁe l?[f ansf g?ctl &oﬁl—%g% W?%Wi\/\fb“hkl dngyl_ ﬁ%’S c qsgo human &

babooWA@E'a@té‘&eﬁﬁln@dxbylgéll e EWE‘)A%Qe GRBW |$|S|Ii?uﬁauhl.u"1¢1e EC50
pl ate and cul tured ™ over mq%yht at C. The nex

values der the Wnding ohchineetieantibe M@%&@d eslsMgntpreak |$UO‘§C€ human,

vt K o G B LA U, B8 i  col-

based EefR&Nre(dnowirt inObge 7Car | sbad CA) at a 4:1 ratio of
reagent to plasm d DNA using the manufacturers

protocol. Cells were harvested 48 hrs post-

ransfecti on using trypsuE u hed once w th phosphate
buf f ered sali ne (PBS) ?Tb uspended in growth nedi a
W BOIS0 ERIEETRbIrRiR i RAGR Weiintihed by c&1Baged IEY/ISA.-

»CI I = Udbcu ELI DI—\ I"I I 1ral y Clllll UUUI CS Cll J. pgl III WCT ©
PFIF]||V diluted at 1:2 or 1:3 in PBS contajini ng 1%

ovi ne serum al bum n ((BS&)imenicaXB8Adel |l pl abeXT-M4

A(:]:- éiaﬁhﬁ%m{é%iﬂd gells Oll' 5 nﬁ)n!ﬁ rol| par enb@l M9
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od uAERNEaA BAREL {0 U bot TORS el 1] pl atd-sbnt
I N293- Qm@c;rﬁmwegu:zmuz off 1 x ~H0ds el | s/ well. Ihg3eml|s

re %_Bé’ H%@[ 19UU rpmgowz m Ut es. gan

sunermnat an c were nanfl\/ di séar d hv hnnrl i
Superhfhataits e6—0Y

one-tine smnng and the plate was patted gently to

| oose the cell pellet. The diluted primary anti-RAGE
anti bodi es or isotype-matching control antibodies (100
pl) 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 pl of diluted
secondary anti-1gG antibody HRP conjugates (Pierce

Bi ot echnol ogy, Rockford, IL) on ice for 1 hour.
Fol | owi ng each step of primary anti body and secondary
anti body i ncubations, the cells
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were washed 3 tinmes with ice-cold PBS. 100 pl of
substrate TMBl1 conponent (BIO FX, TMBW-0100-01) was
wa@eoaedod7eo t he pl ate and i ncubated for 5-30 m nEXCBEESAD7/064571

room tenperature. The col or devel opnment was stopped

by addi ng 100 pl of 0.18M H2SO4. The cells were
centrifuged and the supernatants are transferred to a
fresh plate and read a& 450 nl:p(Soft MAX pro 4.0,

Mbl ecul ar Devi ces Cor poFXaMBie 18unnyvale, cA). 85 WO

2007/ 1@5691 fol R%‘é’@%?/ﬁﬁéﬁzﬂ sp-gé@e@b'détéirﬁﬁléif by

anti bodi es imeric XT-M4 and XT- to bind to hurmn&
baboon RAGE as a@mumlnn@aomemmlsbam ELI SA are

R i hepict i Enier SRRV iR 0K TN BlPPYReana murine

antibodigsXIT-H1 bATaeD, amd XHeM5 tﬁwmtc&eh@@h\rto% XRicesSRAGE in lung
by 293 cel | s, as determ ned cel | - based ELI SA, are

tissue sﬂjﬁomrhmﬁﬁ T@@p@O?OQUI%bT‘@mVe}EdB@bQFHI uesd f@bbﬁ, M@rﬁgdq\,t@rmlned by

mmunBEREELFETI0) BT RBOUESE S0 T ' 503 human
S48l g rgsd peReRe AT Dy ARl Sl g @ oineered 1o

expresg (iR 8rd hurtad BB 71UNadhgth prewan®! ahéombBringiang Kuman RAGE
RAGE of different species - determned b

cDNAs; waighelense d@@éﬁﬁdﬁﬁ”@ﬁ@ilaﬁ‘l eXpPrepgionbiectar K@eaj’fzqdhéand transfected

| [ {i
nto CH CRE SR (KB (Rauliin S npafies 3 Epzymology
185:53& a8 Jeansfranc 6R.U. ﬂ@gbamﬁetﬁé& i Enzynwlogy 3864875 iyRiiman, D.D.
et al., F4051 s 6 BERLIPEAY 200145700k Aarieir I GG SEISLE ™ 20 M
methoﬁ%% Qe (r‘ecﬁ ahtactd Wé?’éfr%cr@@&egﬁd?ﬁsiﬁdl%ﬁ% Blon€¥AnY analyzed by
( cell's were engineered t
SDS sodium dodecyl sulfate- polyacrylamlde gel electrophoresis (SDS-PAGE) and

Western blotting to confirm expression.

Immunohistochemistry for RAGE lung tissues isolated 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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express nurine and human RAGE full |ength proteins.

The murine and human RAGE cDNAs were cloned into the
worasuradd7an expr essi on vector, linearized and PCT/US2007/064571

transfected into CHO cells using lipofectin (nethods

(Kaufman, R J., 1990, thhods i n Enzynol ogy

185: 537- 66; Kaufnan 1990, Methods in Enzynology

185: 48 511;

th
a humath Byl sbsir 3R eu?”@@@r%dwsﬁaé (GEPT, T BB et XT-4
antlbocgpanlW$§ﬁF&3@é§anq1 CRWLHEXélﬁ@WSHmbeeWg‘éﬁ§U§Q:eH surface

from i ndi vidual clones and anal yzed by SDS sodi um
RAGE dvgeptjc bsbosaiungpang acryrhayrizmglegusireenkayphogess setermined by

IHC st o imo Yihuier Aot g e S sried) SRAGEE ., OHO, sells stable

transfec&d witle &nf &S00 9B ctor NSN@BESsesDNesn cddP hRAGE is used as
Chi nese Hanster Ovary cells over-expressing human RAGE

a positiye copg|t-r ol CHO cel I s were performed using standard
techni ques. RACGE anti bodies and rat |gQ&b |sotype

Nt ol 1 +u Nt ol ad At 1 1B
cont+ot OF— B uUSe—+Sot e—C€oRtTFror—were—usSeaat—1—=xo ||9
Chineric XT-M4, XT- I\/I4 hVHab2 80- 2n1 hVL- V2. 10,

o A0 16 R 8 P e efhalEBg: ¥sded by IHC
bi otinal yted control antibody at 0.2, 1 5 and 10

pg/m Wafsa%ésmunﬁ%é&\ea ng |det)@giie gnurvg hBmR> andRAGEX @ CHO

Fl uor 4, Alexa” Fluor 488 or an |-b|ot|n conjug@kfd

HEA P I el Bl o A
W UTT [T TG, bCL,lI UlITS WCT © aTIbU bl il IICU V\II lll 4 'U'

H@inhni|di ho-|2- phenylG ndole (DAR) . | Fi dfre [1518hows tlhat | 1
Ihe qnimeric antibody XT-M& binds To RAGE 70 TTn
XTg gsu

e§++of+E§ndﬁﬁfbgﬁ§+ﬁonké9, rabbi't, |and babo%ﬁf -

i tlive, llHG,st are V|S|tle int
Xfp? éggf H%HEQ “eITs arle contac?gg )

xww@h chimgric XT- n| sanpl eq in whi chs -
ei-ther RAGE or j ng—anti-body adre absent-

XTFH§ur|er++1q shews+#H#rat +#he rat- anti body XT- M4 bj nds+o| -
RAGE i nm—ngrnmat—human—tung—and—tupng—of —§7 WO

mRAGOF/|109749 PCT/ US2007/064571 a human wilt h -chrjoni ¢ -

copt rluct i Ve pul|nonarly di sease (COPD). The bindj ng of
raf AT-NMA | anti[pbody [and muri ne ahti bodl §s XT-HI,

*HZ, and XT-H5 fo |endogenous cell surflaceé RACGETIn )

cogitt ilc baboon Ilung and norlmal cyhonol ogys monkey | ung,

as determned by |IHC staining of lung tissue

sections, is summarized in Table 8. CHO cells stable

transfected with an expression vector that expresses

DNA encodi ng hRACGE is used as
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a positive control. Table 8 Binding to RAGE in
non- human primate lung - assayed by | HC Baboon | ung
w@ 2@ptowye Monkey | ung (normal) hRAGE CHO CHO p@OUs1002/064571
510 155 10 151 1 XT-M4 +++ +++ ++++ ++++ + ++ +4++
- XT-H1 ++++ ++++ ++++ ++4++ +++ +++ +4++ - XT-H2 - - +
++ - - +4++ - XT-H5 ++++ ++++ ++++ ++++ - - +++ nRA109
- - - control rSFg- - - .- - - control 88 WO
2007/ 109749 PCT/ US2007/ 55A8PIe 18xanpl e 16 I\/bI ecul ar
nodel i ng, for humani zi ng nmuri ne antj-hunman
Molegitlap Bigdeling for hiynapizing myrae angi-duman Rﬁ@E antibody XT-H2
anti - human RAGE anti body XT-H2 HV domai n Anti body
Molecularrmegeling ebmprine eatithumam RAG R @nihedy XTxt2 iV Hemain
chain were selected based BLASTP search agai nst
Pnbibedyh dbacturBatemplpEB) fare madeatiogdatugings KT-HRbhezw ahain were

selectegtolsleI qﬁ&bﬂgﬁifg%aregr%am%%ot%q [%g@%jan%g(,{jg}_é)(% lqaetr%ﬁﬂgatabase

Mo|ecuw ﬂnb@éb’dfamaﬂﬂe IR-H2(288 bufitusENedash Bli@ﬁm)até%krﬂl@tdr!?@ 1SY6 (anti-
nodul e of InS|'g)htII (Accelrys, San D e

CD3 atpsiacdyy MR a(amy%smt otly) ra;@n SRy ogmer aniBody) using the

HomoigG 45, 8F I FHEIALOR B S6Y QRoblly) Thec STLAEAY, genserved

regionsW(iB(eRS)JDetm@ﬁipléme\dewdmelﬂmm Based dﬁ\thetOd)dls@énce matrix for
corresponding atonms in SCRs. Sequence of the target

each mleRe ANEne XTIRIRleyRIHARITGS eHe SUPBOSEJRATAERIBEIMUM RMS
deviatibh®f 8 | nat%@@ﬁ&ﬂgtﬁgmgéhseséhgt eSQ ueid 6pﬁ1ea£]a9§ét°prote|n rat XT-H2

coor S0 were as |gned tot
VH was @ligasgdodhegegasnckeof tfe singerpasgetemplate proteins and the atomic

coordinates of the SCRs were assigned to the corresponding residues of the target
protein. Based on the degree of sequence similarity between the target and the
templates in each of the SCRs, coordinates from different templates were used for
different SCRs. Coordinates for loops and variable regions not included in the SCRs
were generated by Search 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
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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protein. Based on the degree of sequence simlarity
between the target and the tenplates in each of the
w®gRg/10oeor di nates fromdifferent tenpl ates wePEI/US®A7/064571
for different SCRs. Coordinates for |oops and
vari abl e regions not included in the SCRs were
gener at ed by Search Loop or Cenerate Loop nethods as
ment n. t he Bri

most TaygR copimaliohates Edqued e oreyBsioibs T 4t idgntigal in the

templatd Bhe fofget. I 99 Qﬁtlrﬁ%\"@fénsﬁll%c%ﬁ%m@/ééﬁ&mfohﬁdﬁ@ent SCRs,
di stance matri x of flankin esidues wth a

whose rogrdiabtasl weeel agaptadx fraer idv‘aiemtr empaieseiandsthoge thetween SCRs

and IoggE ity ReRer qu eBAREn 17 HorRIEinodl e 388 e spice

Repair &ét9 Wip a%ol@b@l@&ﬁémmslmbm tyeriveadptm@dodr lengths and
first find a match having m ninmal RMS devi ati ons and

bond anglesnain)dreipnsceeiwasm 2t SCRS ph@eﬁwgﬁrku% sapd a variable region.
r T

Finaly (88, (485 ST Bk @S ALUBhERY SlgRARHRIE AT SBEbEY, Descents

algorutrtrartg&il d mumﬁm decdedstivekeh 5 R’M/(r@ehé‘r)acbrew@cqyclmt aodl Conjugate

Gradlegene at . a@g%%%g‘lggr%t ﬁéa‘vj@ﬁa{é%?,@%b eO|I| IAr)1 ér %680 cycles.
Qualltyﬂgﬁptﬁaterﬁodmégré% a‘t’éh IBEln h'?ér'?)@‘;tét% u&! éﬁgemhﬂgﬁge Homology

e sanme as t ate t he

moduleaci d resi due was |dent| cal in the tenpl ate and the

target. However, a conformational search of rotaners
Molecuigrsmpdeliray oElduraadizetd antirfRAGE XTaHi2 HV @8mui 2007/ 109749

PCT/ US2007/ 064571 nost favorabl e conformati on was

Aerh@|e"¢acbrfmbdé|f@rsmermhdn@§dt(me r&ftaDt antdRAGE dntibddy XT-H2

the tenplate andtar? To optim ze the splice
heavy phgibtWamnhuiiewille drsighiol Mjcwggltth@@agle pisegure as described for the

r
modeluﬁﬁgé‘gthgarﬁﬁswg% 0&1)70 F&%é'?/}g ﬁgﬂ ethe %?%emﬂkﬂes used
were diffierent.onTioé sthﬂ:tmntémglyitefmdlséd |WaEh|$J&@@e Wbee SpJ?iI o@nti-Erb B2
a nmol ecul ar, nechanj cs sinul at

. Repair_sets

antiboqygy .W@%&PMD%@@“P@% hi/Fandantrbasue igeies ae&t'body) and 1N8Z
i between 2 SCRs or between SCR and a vari abl e

(anti H?’éﬁ;?%ﬂm?—‘i nally the nodel was subjected to energy

Model Th4Sis2d GRaMHOAD: HapfP il Sor ABRERDNYN ||

308 RAtEh A s BB %ﬁ?%é SR 1 LT T ot the COR-
graftedurhBRizBBdetsivavitVRIspated siFlilaetiés aml diferehoss iChee br more of

utility of the Honol ogy
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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nodul e. Mol ecul ar nodel i ng of humani zed anti - RAGE
XT-H2 HV domain A nol ecul ar nodel of the humani zed
w@ goR1ep73d t ed) anti-RAGE anti body XT-H2 heavyPCIEs2007/064571
was built with Insight Il follow ng the sanme procedure
as described for the nodeling of the nouse XT H2
anti body heavy chain, except that the tenpl ates used
were different. The strEctur(? tﬁrrpl ates used in this
case were 11 71 (anti- EFE@®Pe 4t i body), 1FGv
(anti-CD18 antibody). UPS (anti-tissue factor
aMolesHiar mpdeling for bamammra&rﬁntb%ﬁlﬁ aptitpody XT-M4
anal ysis and prediction of frame work back
Molecuiait mpdelig e figh anbAnurdne RAGE antbedy Xiryi4 41\ fomeday
nodel was conpared to the nodel of the CDR- grafted
Aotibody stuctere temphatashfor espaeling: at {TrMldaheaveshaindvere selected

diffe in_one or. e of he fol,l j f eat ures:
based dgany PERGTE: RSafft adtinST 5iolin et o JERB] seGlishs “database.
Molecul & ﬂn@@@F‘s‘ HOrat CORVROWERS BRIt B45ePHE ﬂ%&ét@ Sl @oges, NQKZ (anti-
vari ous reglGons such as framework 1, franework 2

peptide patfeory)k 13GTf Geaﬁeqﬁlcwn@ lyraplzomaemanapireal anébady)l 8RARg( anti-p-
azopnclfif redhle, BRei R s BEaRLs ot entpogy. 1HoD

(anti-afylo§&in giraibod )l -andd BVMHFRTEHA-al DA E Boe thiT 4dktiboBGY Ksin 68, Homology
A23K, F68A, R38K, A4OR 90 WO 2007/109749 _
modulepefringighiib Aersinys1 SapRiagPle e RHe Al coRsaRIadvggias (SCRs) of

ne R g ke LAyl et an

the teniptees ginidtlresy wetre usiperposedmbastees ohominiodehi RS adleviation of

ooy R 15 M SRR FEIEELEERORT a v v
aligneog%aﬁ?bs esequ'?%rhrgf ubArth80EebSrpeked %@J?w MBI PUAd the atomic

ased on 6t ate structures, anti - peptide
coordinates lwddhe, SCRsGre(eamssigoadi toethiey apiesgondit cesidaes of the target

. antd body FA anti.- p- azophenyl .arsonate
protein ¥ ph ey aROrdinel - S BERP iy PRMESh, for et and the
templafesHPPeatiRifi thenSOMEE idbrainbitdsothsin dafttedt Mrfplates were used for

(anti - al ghal betal anti body) using the Honol og

differentoaaRe. oEoorginagrs for tqqp@ear!} yarigalg egEys) not‘ringhleed in the SCRs
were gsé'hrepé:[%Hrt?Sll l@’ea?@r?i%rc%egr 'EEHPAR ﬂé%etﬂ%ds 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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the tenplates were determ ned based on the Ca distance
matri x for each nolecule and the tenplates structures
woene/1eaper posed based on m ni mrum RVS devi at i oPCD1S2007/064571
corresponding atons in SCRs. The sequence of the
target protein rat XT-MA VH was aligned to the
sequences of the superposed tenpl ate protei ns and the
tom.c coordinates S to the
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aving mni nma X1 mum sequence
Gradiehweatgdryhmnunhieaf ek o S@Fk\/ate@ ofies. kcﬁh!émola ) or 2000 cycles.

., eval uati gn of se enc sim bhet .
Quality FRRAGE, s RUARET LRinOue Disth e i CRek iyt the Homology
moduléhas undert aken. The Generate Loop net hod generates
atom coordi nates de novo was used in those cases

XT_M4%ﬁF naiB daFiBblef@nafi d not find optimal matches.
Enay _algllgif_a_ma_m acid side chains was kept the

t 1 / 9
SRS, BT, LR A B coran s gapggeen wir
Modelema8v2 deimg1&@Q I(anm-ltISSLI‘leEIf@d:tet endibddy el WELgGD5B (antlbody AZ-28)
wever, a conformati onal search of rotaners

and 1%@(@':‘%4%'%) 8adhgdempates. Fl%sﬁachat@fﬂeébp@t of the 100 initial
models,C Ocmé) hEHd QDltrY‘@ﬁe rlﬁ\'iv@éP ?éjstxlfaq’r‘it %Bln%gﬁnée%‘s etdh B{/ . tﬂéergolecular

I dent1 cal ate and target.
probabnlhyedepi;lt)cmnjctmrmtwwshmm&mfurttlmr @ptjraizetion. SEES modzaih op‘emlzatlon
coordi nates were

t
an enf g cangR Al CasRa0s ShESURpS! SIREDSs] PesSalpLan ugate Gradient
and Adopfed Bagisoflewvith H@Bﬁé@rﬂhé’fﬁ@é‘é adaserfrfitd UM aPPRMER gradient of

Repair sets up a nol ecular nmechanics sinmulation to
0.01 ws i satisdpdi ugmgb(ﬁfzgarrmrngeﬁs forigg 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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bond angl es at junctions between 2 SCRs or between SCR
and a variable region. Finally the nodel was

WG 7aet7ed to energy minimzation using SteepeRCT/US2007/064571
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kcal / (nmol A) or 500 cycles and Conjugate C?adients
algorithmuntil a maxi num derivative of 5 kcal/(nol

antiood}d; F bIEHF a6 Tae AEBheiEcRonpRBNE, eiodhE %%ﬁf}' s szopeny

arsonaf@déHti%odW MIAK dihtichaddhrymel abloxidtReRLALISSAWCEHEaHHOD (anti-
nodel s for XT M4 1ight chain variable domain were

angioggeineardioedyni t h  Mbdel er 8v2 usingl K6Q (anti-tissue
factor antibody), 1WL, 1D5B (anti body AZ-28) and 1
Humarisfed Karivl4 JigRtctzain iviaddlple gomaine t enpl at es. For each
target, out of the 100 initial nodels, one nodel wth
Aheolezukstmogsit sfahsthumanhiaéd ¢CBR graftief)iamtidRAGE K& M4 antibody
nol ecul ar, probability density function, was chosen

light chiadh wasr byils Using Madelar 82 Toigingiha S rsadvsnas gescribed for
the mo%%ﬁﬁ%)ﬁf fﬁe&a'ri]’}xﬁlgg/l'ﬁgé}&%gi%ﬁﬂt Eﬂé‘lg %\%&é&ﬂ t@é atselqg tes used were

differerRaBtsctureetehgulstesasegdn ftiois reade uneriel 1B6D RV \g (@di- @ﬁl’l S(Hntibody),

0.0 tisfie sin a force field
1003 (@isha s eclanigpay ] Fed VRG2S G bradly Bor n
inmplicit solvation as i rrpl enmented in Discovery Studio
1.6 (Accelrys Software Inc.). During energy
m nim zation, novenent of backbone atons was
Model analysisiangdorediatign Hf firantwiork baels udatignsdiumanizatian
force. Ml ecul ar nodeling of humani zed anti-RAGE XT- M4
Vhledmnemml ratravitibody amnodal deds odmpheechiontinei medel @DRe CDR-grafted
fte bod avy chain was
numanied) VESlamAthRgESh 1o PENTEER P L os Bt Bag o gore of the
foIIownﬁbfﬁa%’[ur*e%dCfUR frahfewdR d@htdtds %otéﬁ%lﬂ%réﬁ@%r@dﬁ inA@éMcing CDR
heavy chain, except that t he tenpl atés used were
conforratiorr BMS demiations uig tvigrious ggploasesuais eg framewpek ¢aga@mework 2,

frame%wb%&% Jse%b QE% }%@% %nggq%éc\l{\f%téﬁt ei'gfel nog residue-residue

interactigm@h e poeetibpbatk arﬁlliteb@@bé) idéHthiBd(werd Inobr@tir@tﬁmers;(hgly or in
arsonate anti body), (anti -cytochronme C oxid

comblr@ﬁlpngo@yg agather rpp]_wjj (oémq)delglbgj,llbgglﬁgnelm,Iﬁggm Il or Modeler 8v2
and thEWBALIE S K& MitdrtdWer a4 APt AERKA 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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A nol ecul ar nodel of the humani zed (CDR grafted)

anti-RAGE XT M4 anti body |ight chain was built using
wobaehier748v2 foll owi ng the sane procedure as deGSDUSDOT064571

for the nodeling of the rat XT M4 anti body |i ght

chain, except that the tenplates used were different.

Structure tenplates used in this case were 1 B6D, 1 FGV

(anti-CD1 8 antibody), _1 H}J{ﬁﬁégnti-tissue factor

antibody) and 1 WL as FK2 ates. Mdel analysis

and prediction of frame work back

nut at i JHEMRGIERS Yariable W%M@m the CBRs:af MBiRe nodel

was conpared to_the nodel of the CDR-grafted

humani zed ver si &7 -H2tand eatpet-M4 antibadiesr i ti es and

differences in one or nore of the follow ng features:

BDRyanizattneaky chﬂinatar'@blqorﬁgéwns wlerelpc&payeo\ blygrafing the CDRs of

the mbfi oG E0PONe Lok B 1 rﬁ%&ﬁm 218} b Eibiagrgiine ramework

sequerfde%@WH‘meTatflé 3BKe rﬁftrd’d §8180R dBRK maions.
cal cul at ed energles of reS| ue-residue interactions.

The potential back nutat!og&S) rdentified were

i ncorporated, singly or i'A°80ofrbi nations, into another
r antdbdafy nodel s twichbe usi ng enﬁntaer Gemiighie | 1| orzdentity
Nodeler 8vZ | and the nbdelfs of the nutants were
conpared-to{the parental tat—antibody rmpdel 1o
e¥BiHaf'@ t he sui GBI Kity of RR-3At ¥51 h ki46i co, THE -50%
f arhowivig back mutasjimons $i nglpysandui N cavbi nat i os sos
Were predicted to be i nportant for Successr Ul
humanization h\/ CDR gr afti ng- l—lo::n/\/ chain— 11 14!\‘4 T1

15V Bhd'IA88S; Li gRE/Bhai n] KABRK-1%44W2/187M |D70£0-00%
GbRys 85D, |Y87H-cMHAS, YI6F, OpklY. vkD3 080D 2007/ HA9749
PCT/US20077/ 064571 Exanpt € 18 Humani zed variable
regions with the CDRs of nurine XT-H2 and rat XT- M

P 2R Sy Srrien e M B0AIR nfHile RIFRIRA g fifit chain
variablé atgishs ke ashiowroih Bigueati (SE@NDIROE] P83 1f) ramidefiguke 18 (SEQ ID
sequences shown in Table 9, and introducing sel ected

NOs: 322X, FRAPECIRY . Tabl e 9 Antibody |sotype Hunman
Germine Identity
The amino acid sequences of humanized 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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XT-H2 VH nd /K DP-75 VHL; 1-46 77.50% XT-M4 VH r Qb/ K

DP-54 VH3; 3-07 77.50% XT-H2 VL nmd /K DPK-12 VK2; A2
W@00000974KT- VA VL r &b/ K DPK-9 VK1; 02 64. 50% Htieusaonnies4571

aci d sequences of humani zed nurine XT-H2 heavy and

l'ight chain wvariable regions are shown in Figure 17

(SEQ I D NOs: 28-31) and Figure 18 (SEQ ID NGCs:

. 32-35), respectivel h m no aci.d sequences of .
regions, EER I SHER BE RIS s PRMENZ dIRAPPRQHC a5 ughanized kappa
antibodflﬁjfﬁ%ﬁaﬁ‘fs? Sawpurd 2ffi gure 19 (SEQ 1D NGs: 36-38) and

i gures 20A-20B (SEQ ID NGs: 39-49), respectively.
Germ i ne sequences fromwhich the framework sequences

were derived and specifiTabRaskmutations in the

10

h LI |. Cdvallablc I'TYT UITS dlf IdCIltificAl ill Ta IC 1U.
Humap gye(gh”@i'&ev encd?6AY ¢ he hdmani zed var$la£1§r’1é‘t€|‘t' 8P ans

XT-H2_ét &29ubcl one®Prast o expr essi qQri4OBCEABYsMEG NR&liAnamgT73K

XT-H2_®gfyences en¢cegisag human i mmynogl obul i n const ant

XT-H2_f5\ff?‘Ehl\/g-[6§;mand B SRAURTS S5y €T[COUT gt e a1 eyt

L
N
haavvy char'ne Waer a avnreccad in COS ca IS
v A>3 AW | NI E=J

LILLY AT To—T11T(q T 1o VW IT—C CAMPT CTOO T T

XT-H2_tMT W4 1st andad @ Akt 2JH4

XT-H2_Wéar vVabl e regil OFK-\2er e subcl onezv,iMiiand PHSVED2h| gGL

xT-H2 (284, L237ppllyd vector, producing humani zed |gGlL

A LA

t bpdy hea hai s DNAs—¢gncoding tight——chain
XT-Hz_@H_ vy %?Bklv

le 94 07/109749 RCT/ US2007/ 064571 regions
XT-H2_nay ¥4.dubcl one ®PK \K1alkf’'SMEN2 |hkappa vect or, produci ng

XT-M4_hwHraniczed kappe-54aviti8;iseaty | i ght chains. See Figure 21.

XT-M4_aPhA 10 Aumappzdy vz dogpi N Gerni i ne Backmut ati ons

I\ /Ll \ /D -'-7 L

VH—VZ2- —5—"AA0R—FE46Y-— W8t RAA—and—T73K
XT-M4_QUH M O\ o | PPE: YB39 b 4. 0 D 54 EW_VH 3
XT-M4_BVA V2XT- H2 hVAPYP K2 54 FW| GAER3, JH4 XT-H2 hVL V2.0

XT-M4_BRKV2Z 12V, Mbekaank1Pd8S D70l
XT-M4_hVL_V2.6 DPK-9 Vk1; 02 T69S
XT-M4_hVL_V2.7 DPK-9 Vk1; 02 L46R
XT-M4_hVL_V2.8 DPK-9 Vk1; 02
XT-M4_hVL_V2.9 DPK-9 Vk1; 02 F71Y
XT-M4_hVL_V2.10 DPK-9 Vk1; 02
XT-M4_hVL_V2.11 DPK-9 Vk1; 02
XT-M4_hVL_V2.12 DPK-9 Vk1; 02
XT-M4_hVL_V2.13 DPK-9 Vk1; 02
XT-M4_hVL_V2.14 DPK-9 Vk1; 02
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XT-H2 hVL V3.0 DPK-24 XT-H2 hVL V4.0 DPK-9 Vk1 XT-H2
hVL V4.1 DPK-9 Vkl, Jk 4 XT-M4 hVH V1.0 DP-54, VH3:
W@207/109% M hVH V1.1 DP-54, VH3: 3-07 XT- VA POHUNDID064571

DP-54. VH3: 3-07 XT-M4 hVL V2.4 DPK-9 Vk1: 02 G66R

XT-MA hVL V2.5 DPK-9 Vk1: 02 D701 XT-Mi hVL V2.6

DPK-9 VK1: 02 T69S XT- Md hVL V2.7 DPK-9 VK1: 02 L46R

XT- M4 hVL V2.8 DPK-9 Vk%x XToMA hVL V2.9 DPK-9 VK1,

02 F71Y XT-M: hVL V2.1 I 191: 02 XT-M4 hvL V2. 11

DPK-9 Vk1: 02 XT-Mi hVL V2.12 DPK-9 Vk1: 02 XT- M

hVL V2.13 DPK-9 \BompgtitioRESARrotesol 4" ppr-9 vk1: 02

95 WD 2007/ 109749 PCT/US2007/ 064571 Exanple 19

Ebﬁﬂm(ﬂlﬂg(ﬂi remayzes Kloddl anth&ThHVIAcamigpogieshamshef gaimeric XT-M4
to hueh FAGIREC \lal LrBPALBRst e By "Bt BRLyfieNhked imHflnosorbent

assay e('EZ.)V&Aﬂ | MMk dgémarateosar bermpetit@ss paréfal Sv%)t XTeM4 antlbody was
rate a conpetitor, parental rat XT-M4 antibody wa
b'Ot'nWB‘ Qﬁ [ nﬁl‘-b‘i%dm S| SWFSI goalednevermighit é’d)tho%%’ﬂ'gll‘wm@rt IRAGE Fc.

Varyln%%/\@éntfﬂgt A cﬁﬁﬁy’z&mlyla\{éﬂ XdT”wC\ﬁg ?&éié’d |rP@l§p|\fAéf€ e% Bﬁewells (0.11

ot I ny e added I n I cate
— 250ngdmi)1 incub2thgiashed andudsieetad wﬂh;rserrdzpiaawﬂldd‘ﬂléEt edlhe calculated

t.h.streptavidi e cal cul ate E
ED50 g} 1By P Bl Al PaK T WS oL ST 0 St hirpesisyand each
human%d%w LhtiBEEY %@fbam}malm egmwte@mt@qéys Mg | biotinylated
cal cul ated when conpeted wth 12.5 ng/m biotinyTa
parental XT-M4 antibody. Briefly, plates were coated overnight with 1ug/m| human
RAGE-Fc. Varying concentrations of chimeric or humanized antibodies mixed with
12.5ng/ml biotinylated parental rat XT-M4 were added in duplicate to wells (in the range
of 9ng/ml to 20ug/ml). Biotinylated parental rat XT-M4 antibodies were detected with
streptavidin-HRP and IC50 values were calculated. The IC50 values determined for the

humanized antibodies by competition ELISA analysis are shown in Table 11.
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parental XT-M4 antibody. Briefly, plates were coated

overnight with lug/m human RAGE-Fc. Varyi ng
w@oncee7aat i ons of chimeric or humani zed anti bpCii/8S2007/064571

mxed with 12.5ng/m biotinylated parental rat XT-M

were added in duplicate to wells (in the range of

9ng/mM to 20ug/m ). Biotinylated parental rat XT-MW

anti bodi es were detected with streptavidi n-HRP and

| C50 val ues were cal cul ated. The |1 C50 val ues

determned Tor the hunanhﬁfd pntIDOGIES 8)%

Pnnﬂptltlnn EL| SA nnnlvcl are shown in Table 11 96

WO 2007/ 1097HBORGTUSSE00THO6AET X T-NaBhibaties! C50 Val ues

Heavy Ehals 1 1 e oo EIR0 By SA wi ¢ E""E"i‘i’”’“&@?ﬂm'ﬁ&%‘“ ORI, ug/mi
BVENIO 0 v AVIEVE0sl S 5 hvivi 0 hvio\A502% 5 .
PEHY I V1. 0 ANAVED 1 1.5 - 2 hVHVI. 0 WAX8B 2 1.5
HVR-VIO/H V1. 0 hN4-VR/2. 8B 4.5 - 8 hVH V1.0 iMi=2/2. 4
4VE-\8.6| hVH VAVIGVAYL} V2.5 6.5 - >20 hVHNIL-D
mVE-WM2 6 >10. 9hvhVABVIL. 0 hVL-V2. 7 4 - 9.5 4508+ V1. 0
MVE-WM2 8 >17 RWEvYA. 0 hVL-VZ. 9 >6.8 hVFh%2s3
WYFeMlo 0 >9-5 piVih §2[ 0 NVE-V2 0 10. 4~ N5 V)

1. 1 .U NMVL-VvZ. £ ~21. 0 IIVI'I-

”E]‘V:: %ﬁg 333 1&%5/? —hVvE=—V2—4—2—9—hvH “"’\Zﬁ_ﬁ_ hAVE=—V2—F
‘HVH-V1.0 hVL-V2.8 >17
hVH-V1.0 hVL-V2.9 >6.8
hVH-V2.0 hVL-V1.0 >9.5
hVH-V2.0 hVL-V2.0 10.4
hVH-V2.0 hVL-V2.1 1.1
hVH-V2.0 hVL-V2.2 >1.8
hVH-V2.0 hVL-V2.3 3.3
hVH-V2.0 hVL-V2.4 2.9
hVH-V2.0 hVL-V2.7 8.5
hVH-V2.0 hVL-V2.10 0.95
hVH-V2.0 hVL-V2.11 0.15-1.05
hVH-V2.0 hVL-V2.12 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

ED50 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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hVH V2.0 hVL-V2.10 0.95 hVH V2.0 hVL-V2.11 0.15-1.05

hVH V2.0 hVL-V2.12 2.7 hVH V2.0 hVL-V2.13 1.5
wWhXMd7N®7@ hVL- V2. 14 0.2 hVH V2.0 hVL-V2.10 0.BcDU42007/064571

hVH V2.0 hVL-V2.11 0.1-0.45 hVH V2.0 hVL-V2.14 0.2

ED50 val ues for the binding of humani zed XT-H2

anti bodies to human RAGE-Fc were simlarly determ ned

by conpetition ELI SA a d ar ;?ovvn in Figure 22. 97

WO 2007/ 109749 PCT/ US20 ’f'f"@’é’% Exanpl e 20

@ o53-Fereivity dNcHimerit ARA HurdanizederuM£ antiBody to other

anti body to Oother <cell surface receptors Humani zed

XT- M4 anti bodi es XTcelshvfiaceregeptgnsyvi- v2. 10 and

ST A A b SR 879 A P

V2.0- ZMWI:J\AZKG’I | aepptiested dbagewitieaemherc XEMY EhoseIds-reactivity with
cause they are cell- surface expressed, |ike RAGE,

other BA@E Wes rrepwt@r%ctT@?ﬁ&mrewwtp@amr%cmsﬁn Recguse they are cell-
suinod ERESLERH 148 RECE 3P R LS EPAIRHE'E R dnancenton
charget h'B?stéﬂ-rEcemtb:B(WeFe: rh‘Vi(DAM 1FmI@M/H1FF\€;‘EhH-'tR(4a(SC -&erminal His tag),
rhNGARET rié’gé—ﬁ?,ﬁt oLk Fer ke é%ﬁg‘é}?ﬁ%p&? &ﬁgsog,g%%:.tﬁgt control).
ELISA PRIGE Ner& bty %&%rﬁ@%?@m#/g%ﬁsrﬁ;ﬁ@ﬂ' SR eroLeps Varying
concentestioss (@f. 0@ Bbo2® listgdrinumanzed @anddchimestoeA Tadd antibodies were

added {1 fipli€étg Vol Bt 20 Helm BeiASs cwathed pa SelBcted with
anti-huRididig® HRPChTdRé 10 sislvd ghd né & 8E %Tduwct%mduhgomsﬁ 8nalysis of

human and nouse cell surface proteins. The data shown

the birgling obabomerds wasl humapizedi Xd-Mét aitibedigsetavdeman and mouse cell

surface gaﬁcitghﬁ at % 85@2?@@\;69 aéfggﬁggl%@mvalﬁgg Q‘B?%ﬁnding detected between

receptor and antibody at 20 ug/ml (highest concentration tested).

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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XT- MA- hVH 2. 0-2m  XT- M- hVH V2. 0-2m hVL-V2.1 0
hVL-V2.11 Chinmeric XT-M4 rhVCAM 1 0.010 0.012 0.004
WO bdo@A719 Fc 0. 007 0.004 0.004 rhTLR4 0. 001 OPOOBS2007/064571
0.000 rhNCAM1 0.004 0.011 0.006 rhB7-H1-Fc 0.010
0.009 0.003 nlLoxl-Fc 0.016 0.010 0.010 hLoxl -
0. 007 0.022 0.017 hRAGE-Fc 3.808 3.832 3.797 98 WO
2007/ 109749 PCT/ US2007/ 64579]! Exarrpl e 21 Bl ACORETM
bi ndi ng assay of bi ndi n5XB®RIBRIbI e hurmn RAGE The
bi ndi n ghinmeric anti baody XT-MA and of hunani zed
XT- mAERR%odP'@Q'% asgay @hlundingio selable hrman BAGEN
sol ubl e nurine RAGE (nRAGE-SA) was neasured b o
Bhadamimeof Hhinnedc anhao%gxéfs éyandrﬁ‘éhug@avjz@%ﬂm antibodies to

solub|eg§)g?%[ A Ch@% hﬁﬁﬁ@ggﬁﬂd ﬁfﬁ‘e‘ %A%ES RREBESA) was
measuced |b§/ BWCO%,TH' eaptube dinding MW G’cﬂwebmsééwmeafberformed by
g/m over the anti-Fc_ antibodies in flow

Coatlngza'atl PTG e ANtiRogias opiea GMBBIAd P é{ﬂ@e? O%&LUPH&Q 7 min.) in
d

flow el A2 ERph HhiodBy e cApIREa 3y TRk ft 2 PRRA‘oEE! e antiFe

antibodi@s t thdwv oéIIQB mMov@céﬂZS wadd ude@ as rAvtedgreénOe hMSakeitions of a purified

soluble, THE STEpig R0 REGHE TGRALE S of crufetrians 5100 nM, 50

nM, 2§ﬂﬂﬁ3tﬂl‘t55nl(llk@ PNANKAS 1280hRS 9085 i Ahd2D hidi RERE HBWERover the
constants (Ka and Kd) for binding to hRAGE-SA were

ImmObdilée@raﬁttb@dleSThiedueb&zﬂtesv\/ﬁtbr dissoclatien der 6hmmtes, Xd Minetic rate

an hu antib di es XT- MA4- V1 1
constafld s BTRE) A5 PRGN Bc Hseatiater Sarir o ane 488 for bincing
to hRABBVEA i Wefld detdmirad. andTﬁé recaRy E6f lbl@dleg &0 cM¥heric XT-M4 and
2007/ 109749 PCT/ US2007/ 064571
humanized antibodies XT-M4-V10, XT-M4-V11, and XT-M4-V14 for binding to hRAGE-

SA and mRAGE-SA are shown in Figures 23 and 24, respectively.
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Exanpl e 22 Optim zati on of species cross reactivity of

| ead anti body XT-H2 Species cross reactivity is
weryrnewsed by a process of randomly nutating BPEEUXDO7/064571

H2 anti body, generating a library of protein variants

and selectively enriching those nolecule that have

acqui red nutations that result i n nmouse- human RAGE

Cross reactivity. Rlbo i zalay (Hanes et al.

2000, Met hods Enzynol . é%‘% 30) and phage di spl ay

(McAfferty et al., 1989 Nat ure,  348:

t ecﬂﬁynuagféen A Snegias CW%%%U'@#JeaHtQ®M%XE£%d

on antibodies XT-H2 and HT-M4 A. ScFv antibodies

SQQ@QS(ﬁﬁOSSTEGaEtIWWS&f@n%ngtWL@pépc‘@@ﬁmf irgngmiyHautating the XT-

0] | ' i . .
2 anfSNE Begtrolts S\ UBEE ST APOIES RO oy AREY e nose
molecui¢ ethiabl teavle cquired MIHRSHEBCESGHRSIN ShtuddhhNanS®AGE cross
The sequences of the ScFv constructs configured as

reactivigy.. Aipespedispla (ldares &h al- n2 @9 Methesls Srzymel. \28404-30) and
onsse S SRl T N, aatosmty dafdoqls o e

conprising the V regions of XT-M4 were synthesized in
Preparinigt $efrv ahiébodits/basen oatandibodiee XM-N2 drut hidtMdonnect ed
by neans of a flexible |linker of DGEGSGCEEESGCEEESS
A. EEEQahbbdiles Hased DimeXFeiiences of the ScFv constructs
configured as VL-VH and VH VL are shown in Figure 27

TweQstRy Nanstuttsabshptiging ethe2® regidds! b N@—H@&here syntheS|zed in
respectively. Figure 29 shows ELI'SA data of in

either heayididi fnsanas eg tfﬁ& YhsY Hifeemancennected by sreansuet @ flexible linker of

DGGGEI‘S%A&? E%O %3“1’ §§ %ﬁ@f’ﬁgona e ﬁ%egggu%@éggﬁ%me) g? hﬁao nstructs

configuneetldeW\II-h aRBSAHWHe ard sRdMnandFiglrecReSEQ IDL NDBUr) and Figure
roomtenperature with 2% m | k powder PBS. Pl ates were
26 (SE%%HQ'%)V\ﬁeﬁHePWe\WHO transl ated ScFv for 2 hours
roomtenp. Plates were bl ocked and detection was
B. ﬁthathodleSIb@ae@L@nM(ll 1000 dilution) followed by
rabbit anti-nmouse HRP (1/1000 dilution). The data
$iovischheanstareis camptisingttbe Of regimnsvair X b4 weeg spnibiesized in

either %E&I—@Nﬁ%&%%&ﬁ%&%&mﬁf&%ﬂ@g@ a %d 'rrﬁ%%uj&seofe a %Iexfole linker of

DGGGEEGEERRGECSI¢SER I RIG atrh*él s’éﬂq@eﬁ@% bf tHeastBv Eénstructs
human RACE. Val ues for Kd
configured as VL-VH and VH-VL are shown in Flgure 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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100 WO 2007/109749 PCT/ US2007/ 064571 ScFv in both

formats as determ ned by BI ACORETM are used to
wa@ledoenes7ae t he opti mum antigen concentrati onsP¢DUS2007/064571

sel ection experinments. C. Selection and screening

strategy to recovery variants with inproved

nmouse/ human RACE cross reactivity Alibrary of

.varjants is created by er - PCR am et al . .
scFv i ok ReRals =5 6B FinaR oy IR ORET e ied ST e Gl the optimum
antigen %ﬁ(@#@%énéméﬂ&@ém@?ﬁn@%&r the whole Ilength of

the ScFv gene. The library is then transcribed and
C.  SbRRSbA! &thd Ns¥idehthd!SEfGreqSt P! fcRBEErPT OSRAHE eSwith _improved

(e.g., Hanes et al., 2000, Nethods EnZymnol .,

BRS04 RATSIE srodsi leaativityi s subj ected to round 1 of

sel ecti on on human- RAGE- Fc, the non-bound ri bosonal

poligrapx e varignisashedatsthpy ernst-proaeaPCRyBrapowichl., 1992, PNAS

ri bosomal conplexes are eluted. The RNA is recovered
89:357§&Q)efl'm_sdm%aml%ystrﬁtpgydqtrgﬁgcg%E?wr@dnp@tlopgbm@rzthe whole
I ' n : PN B o T t i i :

length 8 (€ SKEY GenETTAR #BFarGs HnEf i RoRiogy dfd ahBllted in vitro using
establistiect prazieddraso(cbgt Hanessat ahnA000,UdetHRSHE: ymdh328:404-30). This
. autput. fromthis selection i,s then put thr a

orary 38 Sikiea®sd '@ ogpdpd oRb Stsetomen hdtar-HASRECatea nen-bound
riboso@gleeorﬁgfgé%ﬂ:éér@ \TstHéHJ%Wa%@éé_tﬁ@%ﬁig%ﬂ@&}dooﬂﬁo%mm complexes

uman- c and nouse Fc, respectively. This
are elytedcébe RNArispeapeereds cosyeiteddo ciHéAdu RIt-PChband sifbjected to

ro ach sel ection re-converted..to ¢ .and
round F oL STRETL, G of s BB ol ectin g L STepPN “strategy
prefereﬁh‘tﬁ@llW@n@icﬁ@@Cdkﬁfes?W bRRCtd oty HimarakEndninoB6EVRAGE-Fc. The
The gool s of diversity are also sequenced to eval uate

output dare rtgist selestianis themeut throspbca isesendra of mstarmyone PCR. The

orery GG FRER S oI DBk 06 e BESB5 616335 puman-RAGE-Fe

and méxseMRAGREF dMfrespedtivelyatTHisiprocessf isl epedatet abodyuirdd.Mihe output
ved affinity translates into a potential benefi

I f
pools Qfg-‘p'{"gé'[%%@aat}@@l _ i?f‘rsé%fhéfﬁfjon\fﬁr’_[%@ec%mﬁ/@d ?Iﬁeﬁ‘ézﬁtt@@ protein
expresglgbmrlﬁfor BARIBLS k¥ sEB@i@E énl:ésé 'F@é&mgedgé’vaor?nt ScFvs. The

y maturation, using a conbined pro
pools dfaliversibd araiglsgesegsieaced ta bealMbBkeCdiR8rsity to determine if selections are

moving towards dominant clones that have species cross reactivity.
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coupl ed to random error-prone PCR nutagenesis (G am et

al ., 1992, PNAS 89:3576- 80). This generates a library
w@booaned7ody vari ants from whi ch nol ecul es ar ePCT/US2007/064571

recovered that have an inproved affinity for

human- RAGE whi | st mai nt ai ni ng speci es cross

reactivity for nouse -RAGE-Fc. Ri bosone display

technol ogy (Hanes et al . 1997 supra) and phage

di splay technol ogy (McAFK@MRIEZS o 1989, supra) are

used. Figure_ 30 shows ELI SA binding data_of XT-M and

XT-H2 Schv AUty maturatipn piyjead ?L"?hOQ'Mé(TvW\/H f or mat

expressed as soluble protein in Escherichia coli and

fregriovgdfagfiniby Wanﬂgte@dnmmtm&bﬁ@eﬁw rYNCedstoRel &5 frequency
of doséeBrﬁc%?rh‘iéreﬁsé‘&’ &éﬁ‘g{ ”gThé”a?@r% ﬁ@?%ﬂg t .L@Tbvé‘c? by affinity

vect or Ive Ccon wer e

matura@oaﬁ eding teh dmm@necﬂ?ﬁp@ﬁce& detEQ‘QGieh Oﬁut8§énés'ﬁ@0t@g/tmé )VH-CDR3
i n bicarbonate buffer overnight at 40C, washe th
couplegbrig rafdem ereBRIoAGIPERBI0eESIsL (GEiR eftals 01&912 PNAS 89:3576-

80). 135 ghafdits a"\’lbﬁ'é‘gz(/ réﬂt@édg‘%‘?%ﬁ $FBSn \ﬁﬁfch%al%%fegranrg Jecovered

arations tures wer e per
that hasss rayp $inpraleadd aﬁrmkyeuﬁbrr asmanheAGmalhilsd| maentaihing species cross

reactivBi (pb RIS BECERF: oFiutccte ShsHow e o0k dtiames et al, 1997,
supra)‘é(hHrbh%%b'dlé'ﬂblﬁ y &t %b?? (‘Mcﬁ@ﬁf&ﬂp@t i '1@%90§uﬁr‘é?)aﬂe 08ed.

roomtenperature In a total vol ume of W t h

Fi gh%la‘l@ BRYFS ELTER: bﬁgﬁg‘:ﬂgﬁfﬂt 5<Etll9|% A&?ﬁf N ?@m\éEFv constructs in

eparat i ons were ate an
pWRILl—hcrmhhe edL-Mbt ferniaty telxpres%etioas soatble qnmalrempdiajhenehla coli and

he . t [ i th 0.05% t
tested Jog b HOTRrPRR G ¢ PRELBS edURIR FRBBIANS 8 non-binding
proteinaéférbregﬁé’c??rdﬂﬁﬁhét sa%é%t(ﬂ* hytd %g?ﬂv@%oﬁtrbk FOVEA plates were
PBS. The plates were was as ore and bi ndi ng was
coateddwitbchethans RAgSs t -alnd A0ugTvB oreddfit @00ugimel) dat hlcerbmate buffer

overnigl At i EREP AL B Dlee LR 4o RGO 6ol at room

tempera@irdigh 2%0hek PolwdeEPBR Perigiddmitipreparatibas of 2oahil B.cbR cultures
human RAGE. Starting Kd val ues of the ScFv in both

were peFiEned agsinget ¥pndlardd RrpcellesRETHE affisaliskeluig of periplasmic

preparé{tfc#I ¢ gﬁpel e o?lggﬁs @g&(%%e\gﬁg% ﬁ%@lbﬁ%ul (A%rs pre-incubated

with anficHl vsuﬁsarbaay%ztmo dikaiopl fer 2soBelae rdormnermpdratareciand tegal volume
of 1008It w%e ) Fn?lkrggm?c\llgrr BVSar'll'haentc?osvgI Itlﬁkeldnggﬁplagmlc 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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affinity for hRAGE-Fc whil e maintaining species cross
reactivity Alibrary of variants is created by spiked
worioagestesi s of the VH CDR3 of XT-M4 using PORCT/BSIOT/€64571

31 schematically represents how PCRis used to
i ntroduce spiked nutations into a CDR of XT-M4. (1) A
spi ked ol i gonucl eotide is designed carrying a region
of diversity over the | ength of the CDR | oop and
bracketed by regions of EXﬁde?géy with the target V
&eéie i.n the FR3 and FR4. (2) The oligonucleotide is

getion apdrygreeping sHRtegY ko FeCeryMasiants ywith irpproved
anneals to the 5 end of tar %e_t 'V gene_and is o
horaffiniy der hRAGE-Forwhilednaintaining spegiessenngs teastivity
nucl eoti de sequence of the C termnal end of the
KTiovary\af-wardadtsis ereatad oy spiksg@utbgiidesis ©f the/MHEORIRS of XT-M4

g SR A 0B, AR PR e o
mutatictRCiitdat @DROSf XTi4t hat) iﬁd%ﬁﬁ(bﬁi&?ﬁhh@leéﬁﬁéiié‘geé@hb@ carrying a

used for nutation at that site. e nucl eoti de

region «fngiyeraityopuerothe Hengthi R lae r@PRodoaivrangs peanketrfl tay regions of

romo Py BRI SRR i o s

in a PORc¢éadtionWith a3s@ific Sfimér taagmeehist to therse eadeofdarget V gene and
library. This library is sub'éect ed to selection on

is hoMRIAGRHSBP BB rTyR b GEORAGHOUET 33 STOWESRE a9, Sppange of the C

termin%};‘%qd&"dfcthgrgﬁ:w O! -SCﬁH\PE?ﬁ‘sthﬁg:@eﬁgﬁ’ IB"N$56).S VH-CDR3 is

as t allows for sol ution sel ect’i on” whi ch
underlinéd owssd ahomor arekiwee spikingoaligaructectides HE G D d¥@sHTA58 ) with a

oot B GERB HE pL BLo o 1SR 8 At i a e
site. THe H@élebﬁb@%on%%hioh@rdfttﬂb”éiﬁl@n?traﬁo%%_BFrééﬁbrﬂﬂn?Ebgﬁ@rhumbers

concentration relative to starting affinity or
are alskiid@ntifiednode where i nproved off rate is specifically
sel ected for using conpetition with unlabelled
ahe i jEMOVECRR8ngpiked HCKR pretactrisneldned netd treareiboStrae display

- dri I I . hed . , th :
vector SRS ST e e it WYEPD: CraBHnel ecicd t
selectior? ohGRAMER BfbtinyPANE RATEL i SYmBiEsHEy &ﬂ%n@s SRGOPRickthun.,
round of selection on biotinhylated nouse-RAGE-FC 1S
2000). Hotiro tatetied antigentiaiusedprsc thes adows dor salation ibaged Bedection which
out put fromthis selection step cantaining SckFv .
allows Jor P’Hﬂf% Kliete rFB{‘§{9| SYE™ i et ROSASScARR INcEeqstgn the likelihood  of
preferentiBileehrehihg the HigH& AfistEBloPes "BEREEORS iabe Péhf'oﬁned either in an
nmut agenesi s step i nvolves the eneration of random

equilibiymaneda &t asiegeeasing anfigerneorERirating relabvaty stpstieg affiedty or in a
kinetic in?o&&%er&%proved 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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WO 2007/ 109749 PCT/ US2007/ 064571 subjected to round 3
sel ections on biotinylated human- RAGE-Fc at a 10 fold

wO owef1097ant i gen concentration. This process i SPCEPSADTCH4571
as required. The output pools of RNA from each
sel ection step are converted to cDNA and cloned into a
protein expression vector pWRIL-1 to rank affinity

. and. speci Ccross reactjvi.t f,yarian 's.,. Th
subjecRoic Fogid o SERLTegs ahebitioyelke HuREaRATTYS) fafe!0 fold lower
antigerflt¥SE&itkatiohO et et i'sfregébfé@t a9 RSq AR THRVOWRBUt pools of RNA

towards dom nant clones. 104 WO 2007/109749 . .
from eagiTSEIERO0T /Sbe BYe copxeried ¢o ZONK faindi elgnedtinipaa poetetf expression

vk ST A3 T e Gl b 6, g oo

of diversityiagelrfisdsdgoenséed aot ewugte Qivetdityytaldeterhfétf selections are
Biotin |labelled antigen will be used as this formt

moving owaide deanpriatiadneswi th affinity driven sel ections in
solution. Selections are perforned either in an
equi | i brium node at a decreasing antigen
concentration relative to starting affinity or in a
ki neti c node where inproved off rate is specifically
sel ected for using conpetition with unlabelled antigen
over an enpirically determned tine frane. Standard
procedures for phage display are used. ScFv can
di meri ze, which conplicates selection and screening
procedures. Dinerized ScFv potentially shows
avi di ty-based binding and this increased binding
activity can dom nate sel ections. Such inprovenents in
the ability of ScFv to dinmerize rather than in any
intrinsic inprovenment in affinity have little
relevance in the final therapeutic antibody, which is
generally an 1gG To avoid artifacts resulting from
changes in ability to dinmerize, Fab anti body formats
are used, as they generally do not dinerize. XT-M
has been reformatted as a Fab anti body and cl oned into
a new phage display vector pWRIL-6. This vector has
restriction sites that span both the VH and VL
regions and do not cut frequently in human germine V
genes. These restriction sites can be used for
shuffling and conbi natorial assenbly of VL and VH
repertoires. In one strategy, VH CDR3 and VL- CDR3
spi ked libraries are both conbinatorially assenbl ed
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in the Fab display vector as shown in Figure 34, and

are selected for inproved affinity. 105 WD
WQO®71009749 PCT/ US2007/ 064571 Exanpl e 26 PhyRBCTEE2007/064571

characterization of chimeric antibody XT- W

Prelimnary characterization by hi gh-performance

i quid chromat ography (HPLC)/nmass spectronetry (MS)

pepti de mappi ng and sub nit ngl ysis with on-line M5

detecti on have confirne Re ani no acid sequence

Is as predicted fromthe ch| meri ¢ XT- VA DNA sequence.

These MoARHRHY matyratign ofpektMyusingehage dispiay N

| i nked ollgosaccharlde sequence consensus site at

Asa 2ddSelpRiar spiked dibasy 68 ciored fifo Hﬁﬁ/opm%msgba%we@tor PWRIL-1
shown %iccgﬂ'@p}tff&r'g'ellec@lﬁﬁdorpb%%ﬁ%[@cf MR%I%EE fB‘['&[ﬁ?Pélb I @jantlgen will be
gl ycans that ain zero’or one termnal galac

used dsshigufzsmat €is peoté Vednipativle adlidh t aftinity ariviee sebeptioidn solution.
N-1inked oligosaccharide |located in the Fc regi on of

Selectiohe #61 PEIfPENeAneiREr Hk el Qﬂlﬁ”@é@gbdﬁﬁﬁd@ get \@agecreasmg antigen
t

concerf?lk%ﬁl%ﬁ é%%ﬁl@b t8. %ﬁﬂlgg %ﬁnlﬁpgg\ﬁgéc aﬁ?frc]: rﬁg&l@%chl @nefés'@‘%fﬁﬁ)%%aﬁ rate is

spemﬂd’dﬂg sede«:ted I\for iusiceyl competisart evitir Udiabellad fantigen pviemeari Eynpirically

one o eav chains and co I ses
determ{iacf ok fER o 095t SOOHEU o1 BLanade ABPIM SR by
CEX- HPLC anal ysis (there may be other acidic species
BrbY %thl%’tneﬁ'éedlwm%h SGRMRlCEED\seGteRr ndt pereeing, procedures.

Dmen%H Cébﬁ@bo%ﬂéﬁyp R %vhﬂg Jeidkd blngﬁfgcggpeﬁﬁé Gh&eased binding

edom nant speci es
achwtyfctmnd(yrinatadeel sble@hbessma&ych shprovementsiint thet awlityiailSa-v to dimerize

atner Bk 0 G it HE Sl Seklgnoe in tre na
therapé\ﬁ&%ﬂ%ibd%ywﬂfchcm @%ﬁbFangTaMg@S fal %.@tﬁﬂféc@s tPS?uIting from
1.35 mL - he appar ent

nol ecul ar wel ght
changeshinnapility ta(dingriae, dald entivody fdrnate @re usddcas thesDgefealty do not

cmerde SN ELY 0B o e ATLAROEN, SABKBRES B Siew proce
displayPPsenBNRIL B sTHIS € Bctob Sk \redtrictibn dites theCSEN Bétht the VH and VL
anti bodi es anal yzed to date. Under reducing
regiong @ndida oAt cutfiefeentty XThnmanhgeniing M gyenease dhZgsengstiiction sites
i i g t i .
can oy R 8 3R SPRIDMBLAIE R EE% 91 el Bres. 1 one
strateg'ysval SORBAandVI2dDR3 spidedblibrdrieh are bﬂ)trgbetrﬁﬁndtdﬂélly assembled

ove the heavy chain band. This band wa
in the chpdq;llggllaé(rweggg %ysw%ma Figgre 34, and are selected for improved affinity.
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Edman degradati on and was determ ned to have an

NH2-term nal that corresponds to the heavy chain of
w@bhioreed7¢9 XT- MA. These results, along with theP¢HUSBaTEE4571

in nmol ecul ar weight observed by SDS-PAGE, indicate

that the additional band is consistent with a heavy

chain that has the extra N-Iinked oligosaccharide in

the CDR2 region. 106 2007/ 1% 749 PCT/ US2007/ 064571

The predicted isoel ect r FEAMAIR (pI) of chineric XT-M

based qn the am no acid sequence is 7.2 (w thout

COOH t dTsieal qwaptﬁrfa?él%awhm&r 1% )a"t'PEﬂYr)é'E'&Med

chimeric XT-M4 into approximately ten bands mgrati ng{

Rreliminasy pichargeirsizetionp ppoxihigh- @egformarmee Hauidt hclyipanatography

(HPLOAPA BRSSPl 0 kBl RARKE T b ine ms
detectlmo}ea\rzactdbnﬂrrﬁ@@;Lthenghevaammpra@}d sehekyce .ig. asﬁrmédrstesd from the
of devel olgmant mat erial by catjon exchange hi

chimereX{ MIE TAaHGS: ¢ MheTA M A PSP i o6 egscted -
linked éﬁgﬁcﬁ%ﬁ%”chéﬁ&é"s‘éﬁb?ﬂcé QonS8h Ei’fe XA ??ﬁrsls d&&pied and the

I"'ecul’ar ~ char ge. e mpjority o
two majbos espeettsc heg gmmmekrmgehed thiamtennamys tota Ifthqsydajedtgjycans that

contairFerPra Rt IS5UTel 46 PFRB SSHHSEs SESHRP VY- ol 1R to the

expect@@Wlnﬁl@éﬁ 8Ir%d%facbﬁ§rld@ﬁ)‘é‘été"chﬁl' the Pt FAJWOH oP e hdfecRie an N-inked
he charge heterogeneity observed nmay be attrlbu ed t

0|IgOS&Chb8MeW ebservedoht GOSEquUeREaicoaBEngss sie (BN’ nSer) in the

CDR2 %q%(é)gré %)?Bbeiaggﬁ érhljaslélo Zp/h%ﬁéﬁ% }(J l@@ﬁ?ﬂ%e edﬁr e&ﬁmﬁ 8 Ioli(tjfasaccharide
is founawmﬁawy B8 driN) ohe dAsmehehoy ahbis (@Ad edmpasds a@;srownétb%y 38% of
Kabat nunbering) in the heavy chain variable region o

the molgpuiasoaly datermindchipy SFesHRHE analiaisr{inease mawbacpihar acidic species

that caz?ﬂo't g)%?é g{e?% @B@g&“ﬁﬁﬂ%ﬁé‘?@%’f QWE n%*%’a‘n?rufbﬁ.‘}éé( ggsthe total

percenﬂ'laeldﬁbﬁbemasalt Tha predomn@FRZspﬁmeg Iiséahe@f‘eyfuda)eylrated biantennary
riable region of_antibod M. 108 WD 2007/ 109749

structumwtb,@gg@‘yqlm The absoraélwty is used to calculate the concentration by

measuring Asso. 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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Exanple 28 In vivo pre-clinical assay of efficacy of
chinmeric Anti-RAGE antibody A. Pharmacokinetics (PK)

w@eramwoaencent rati on of chimneric anti body chi nRCT/US2007/064571
XT-M4 followng a single 1V dose of 5 ng/kg to male
BALB/c mce (n=3) were evaluated for chinmeric XT-M
Serum concentration of antibody over tine was

TR cthrEist s0eltud Relr (ikert LS P8R, BE T on e prino acid
sequerideSis 12 {withd & COOHRRRHAI "I'_’f%/%% Yhe Héaé&@l‘?aihﬁ%ﬁ%oﬁ)ed chimeric
See Figure 37. 109 WD 2007/109749 PCT/ US2007/ 064571

XT-M4 Eidorapproxinetely niste oaods nwigsaiingl efithin t a Thle rangst @ktapgroximately

7.4-8 3 Bl Bt et RS R oL B tely 78 he o
determaid P dapil X dWctrériire $ik nstsel S¢tac fdduesid Wab @pBASEarsly 7.7.
inhibits the binding of a RAGE binding partner, on

ARERKsIS ¥E dBPELPHIEND GRatchiaf By et eﬁ&%{ge@ﬁig‘hegéﬁ&%ance liquid
cognhitive function due to anyloid deposition. The

chroma]tgg@m.yn@lé}(-Hﬁlg@) @wédeﬂgflaﬁjaroﬁefg;opﬂi@ngrb.;himeriqdﬁw species
that o gResir BT LU i S bt Soeilad SRBE G rogeneity is

most lik&ifliduieetd thetcohtribtRivRs floMPahe Sihlie War! thet Breafiunel drythe additional
~and an elevation of AR a 8regates and ol i goners by 6 .

N-linkefipilioRsaeshasige, |0¢@¢eﬂnﬂ&|%§ Feaioeafiae heaychaief A dningr portion of

. o n . T o | _
the ch%@%ﬁ%&%ﬁoﬁe{h@xiéntgs‘é?’fﬁdéfr’?éya[}geastﬁ?ogﬁ@d §tfi& -hetr¥REIR of cOOH
termindlilygiosanpal - dependent | earning and nmenory, was

performed in the Tg2576 transgeni ¢ human APP nouse

nodel of AR formation and anyl oid deposition.

Cont extual |earning involves the association of an

aversive stinmulus (footshock) with a specific cage

envi ronnent in which the shock occurred (context).

Menory for the conditioning 1s expressed as

cont ext - dependent freezing in the absence of the

shock. Mce are conditioned in operant chanbers by

pairing the context with a brief footshock. Training

consists of a 5- mnute session in the operant chanber

during which the animal receives two ml|d footshocks.

The nmenory test occurs approxi mately 24 hours |ater

when the animal is reintroduced to the
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environnment in which it had previously been shocked.
Activity levels are recorded during the nenory test
w@pw7nbes4e i me spent in a "frozen" state, expreBCHUSHL7/@64571
percent of the total anmpbunt of tinme, is analyzed by
ANOVA across the treatnent groups. Decreased | evels of
activity indicate an intact nenory for the aversive
event. In contrast to ngn-hﬁﬂnégenic littermates, it
was deternined that Tg25% ©&’op cont extual nenory
deficits between the age of 14-16 weeks and that ful
deficits are of&mQ¥al ofthenglycepylationgite
Adm ni stration of Antibodies Chineric XT-M4 anti bodi es
Musatign that eenyerts asparaginedl) o @spartieddich (b3 resdion 52 (by
e [ :
Kabatﬁﬂﬂb hﬁ%gégﬂ?g%?m?FﬁQmW%ﬁébf %§g$ﬁ§f€@ﬂﬂ%¥%gﬁlﬂ?wﬁB&Qesthe

blndlnglloi'Stee XT-Marghtitgdyoto Hiaysn RAGE ag,detgidnihd bf9( Ei.elSWahalyss of
anti body was . adm ni stered as contr

ctive
direct W@Pﬁltﬁ@r\)f@ﬁﬁ? ﬁﬁ@é‘o%‘g‘af'ﬁwed% The W%W%’“% 'fSé'F CDR2 of
m ni stered, and

the heét%ﬁ%%@%ﬂ??% Bﬂ%ﬁ%%y\@@rl WO 2007/ 109749
PCT/ US2007/ 064571 anory scores (increased freezing)
were exam ned during the testing session on day 12.
Ef fi cacy was determ ned by denonstrating the reversa
of menory deficits relative to PBS- treated transgenic
animals. The m nimal efficaci ous dose (MED) was
determ ned by generating dose-response curves with
doses ranging fromO0.1 to 30 ng/kg. Duration of
efficacy followng a single immunization at the
est abl i shed MED was determ ned by tinme course anal ysis
and evaluating the extension of time intervals prior
to training on inproved cognition. Chinmeric XT-M
anti bodies (K, 1gGl) denonstrated a significant
reversal of contextual nenory deficits. In contrast,
m ce that were adm nistered an unrel ated anti body and
PBS controls displayed no effect on CFC in Tg2576
mce or wild type litternates. The data show t hat
adm ni stration with chineric nonocl onal XT-M anti body
against nurine RGE is efficacious for inproving
cognition in the APP transgeni c nodel of Al zheiner's
di sease. (See Figure 38) MATERI ALS AND METHODS M ce
The mce used in the study were heterozygous nal e
transgeni c Tg257618 m ce expressing the human APP
protein. Genotype was confirned by PCR and all animals
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honobzygous for the Retinal Degeneration (Rd) nutation

wer e excluded. The background strain consisted of a
WEzR1®7and 129SJL cross. Contextual fear condP€T/0820n7064571

studies were perforned on mce at 20 weeks of age

(n=8-12/ genotype/ age). Testing Apparatus Contextua

fear conditioning (CFC mas perforned in six 30 x 24 x

21 cm oper ant chanbers IA% oci ates, Inc., St.
Al bans, VT) const r uct edEXPBRIGEE i num si dewal I's and
pl exi gl ass ceiling, door and rear wall. Each chanber

VIR ViP6l preReinivdl tds sayfdfastfica oy of Thimeriel ABG-RAGE antAssdy
steel rods through which a foot shock coul d be

A. pHAHRLSSIBR&EES (PKyaddi tion, each chanber had 2
Stinmulus rrghts, one house light and a sol enoi d.

Seflh et RSB SR oA b SRI0E B4Ry o single v
dose off BengﬁkgnbenaleMIBB/cl mmret(ed3 ) weese goaludtedsfar hadenoXm-Md Serum

resence of red |light. Contextual Fea
Concer@?ﬁ&ﬁt‘i’ oRMYRPr QY& W@eo‘ﬁ’a§ HBeagyssdavith @ tEHdPA. The average

d e 1 e
serum 2@%@0525% ¥ Efictete X1 MM 2 PrRin i st g helrate s
approxirhateghome nieek XT5Rhoard)i -SesGEigard Bbody. 111 VO
2007/ 109749 PCT/ US2007/ 064571 Trai ning consi sted of
placing the mce in the operant chanbers, illum nating
both the stinmulus and houselights and allow ng themto
explore for 2 mnutes. At the end of the two m nutes,
the auditory cue (2Hz clicking via the sol enoid; CS)
was presented for 15 seconds. The footshock (US; 1.5
mMANpP) was adm nistered for the final 2 seconds of the
CS and co- termnated with the CS presentation. This
procedure was repeated and 30 seconds after the
second footshock the mce were renmoved fromthe
chanbers and returned to their homecages. Twenty hours
after training animals were returned to the chanbers
in which they had previously been trained. Freezing
behavior, in the same environnent in which they had
received the shock (Context), was then recorded by
t he experinmenter using tinme sanpling in 10 seconds
bins for 5 mnutes (30 sanple points). Freezing was
defined as the | ack of novenent except that required
for respiration. At the end of the 5 mnute, mce were
returned to their honmecages. Data on freezing in the
Novel and Cue condition was collected after all of the
m ce had been tested in Context (approximately 60
m nutes after the initial Context test). The novel

109



envi ronnment consi sted of nodifications of the operant
chanmber including an opaque plexiglass divider from
wo b@7nexnd ri ght corner to the front left, a plPXI/gbmeT064571

floor as well as decreased illum nation (house I|ight
only). Mce were placed in the Novel context and tine
sanpling was used to collect freezing scores for 3

m nutes (18 sanple poin s . At he end of the 3

m nutes, the auditory CS) was presented for

3 mnutes during _which freezmg was agai n scored (18
sanpl e points). BF&e %W'%W%Wbﬂeggﬂh ani mal were

converted to percent freezing for each Portlon of the

t Bk conyextealyfearorondifenipg {EERY Perasignt wes altilizeseeypmings the effect of

admlnls‘f‘&ﬁﬁ é‘@hlﬁﬁlrlc\’r‘@tsarm%é* nemabyhat bidsapkbingall he R%GE%HH inhibits the
freezing in the novel condition (a neasuré of basal

bindingft3 RAB)F) bindigenperBaer opLEagpiivel PEFORMRNCE direxanimainfpgef reduced

cognltlvgrf@rﬁﬁlﬂﬁ@heT@&mﬁlhid%pb&t@q M4 antibodies were diluted
and adm nistered ip in 20 week old

:"—9@56%76 r‘ﬁ%d&rmké‘%b{/eléggﬁnﬂﬁid:ﬂﬁgué’\’w %W(ﬂﬁhs and thls |Sfreceded by
littérmates, as single doses on 7

LTP defgitsrin hipapearhral G 1oy qeﬁ%ﬂ@yfl@swaﬁlgl r@ﬁm@aydqf@fts IDaQ grodified water

maze, rﬁﬁ%'lrﬁé's%ngﬁm:t FR&EW&/ ﬁﬁd’“%lrnYeI\é@aﬁloﬁn&' XE effgrsfald HNw oW@Mners by 6
hoc™ Fi scher' pai rwi se compari son

monthsbpg,qgg %'@Pﬁ@ﬁ gqnt@ﬁwalsrmm%r%%ﬂe@@ YaYeei Wft‘@'aqll"h@e?””g Tg2576

mice. ACbn@atudl Fear &fn@ﬁ@ﬁihgqcaﬁi)”ﬁqgst SEM pééa%ndé@dependent learning and
2007/ 109749 PCT/ US2007/ 064571 WE 1. A nethod

memory, wwast pefdrined i tieuDg2a76 thensigegic alumaseﬁ%@ nosusdirsadellef AR formation
characterized by anyloid deposit of A-beta conprising

and amgldid depstiion.ng to the subject a therapeutically
effective anount of an anti body that binds
§pekekh‘uiablalatny’ng 'mvéb@&t@naissbuibtidm bBar heerbivaditimylusofocdshock) with a

specific\%%%ee?ﬂ/ (?rLe su the ghoql% onggﬁéglgc%n% t)CI I@I rﬂ%)iy for tl'he %ondltlonlng

is expresbed laalcnmtﬂzxt-ddmnéerﬁ frteleangursﬁf@sabsencejofstbe d;bock sMice are conditioned

in oper%rF}aéF%gb%sit ﬁ)ggai(r)isg tr?é%!)r% % \&ﬁg gsr;rlef fc{%é%&)gﬁt aTrlalnl% %rﬂslsts of a 5-

clarm 3 retn I'Sease ofr
minute dessiordierthe S)pétanhehmbérsdurldgwwethe animal receives two mild footshocks.

The memory test occurs approximately 24 hours later when the animal is reintroduced to the

environment in which it had previously been shocked. Activity levels are recorded during the

memory test and the time spent in a “frozen” state, expressed as a percent of the total amount

of time, is analyzed by ANOVA across the treatment groups. Decreased levels of activity
indicate an intact memory for the aversive event. In contrast to non-transgenic littermates, it
was determined that Tg2576 develop contextual memory deficits between the age of 14-16

weeks and that full deficits are observed by 20 weeks of age.
Administration of Antibodies

Chimeric XT-M4 antibodies specific for murine RAGE were diluted in PBS and
administered ip to 20 week old Tg2576 and age-matched non-transgenic (wild-type) littermates
in single doses (10 mg/kg) on days 1, 4, 7, and 10. A neutral (inactive) antibody was
administered as a control. Training of the mice began on day 11, 24 hours after the fourth

antibody dose was administered, and testing occurred on day 12.
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5. The method of claim3, wherein the disease or
di sorder is preclinical Al zheiner's disease. 6. The
woredohoa7ed cl aim 1, wherein the antibody: (a) PONPs10e%064571
for binding to RAGE with an anti body sel ected fromthe
group consi sting of XT-Hl, XT-H2, XT-H3, XT-H5,
XT-H7, and XT-M4; (b) binds to an epitope of RAGE that

&%ﬁl‘ﬁg?&%gy élpcrﬁesedlgg%ngﬁdvee%eg@flnre%;ﬂq_tﬁgqurt%giﬁg Sggsion on day
12. EffiieyMias déeyminedpyideemnonatingrthabsered ohinemon) aesficity relative to PBS-

treated grﬁtgeeqerrr]lbc? arﬁrﬂal‘éﬁ? % W&CEI%%Q%(HJS&OSRR@IEQ‘W& n&e?ermme% B/y generating
dose- reepmeamr\mg vafh dBesitan gy fitdn 0XTtok®), mofkeg HRuraXibn 47 effiaae); following a

single |mtll%@a|§)n % %?0‘?%%“%%&&61(%8 g{etrea 5r1rg(§1t_})yol‘|!ﬂ8 (}%Jﬁeoanalysm and
evaluatiof) tied extefsiombieting intdris anﬂkbrltbOdWrLg’orRA@Ea\Mdnﬂgmgon.
anti body fragnent conprises: a light chain variable

Caignevic XDVigr argtibogdie€DRSIgGM ) dexdbndttatéd ghdigrifivanh rexarsabbf eontextual

memorbé%ligzogv%ér@gl;%lg tb%\/é‘}'l%gehvé)rﬂ %rei%ﬂ%rg&t%ﬁ antibody and PBS
controlscdispayesi myefEoRen GfF Cain XG26M6 hibeevor wiliatype litterimatelse The data show that
s R il N o o
mprowﬁé’eégﬁorﬁtg{r; if @& QPP t8nsgH rﬁ?&lé’ %@IA%flelme‘?‘s Msbasd &Rl anJrQQS)

ant RAGE- bi ragnent thereof cohprises:

ht cha| n var| abl e regi on having the am no acid
MATER&!@hﬁg’Hﬁe B&- M4 1ight chain variable region (SEQ

ID NO 17); a heavy chai n vari abl e regi on having the

Mice am no acid sequence of a XT-M4 heavy chain variable
region sequence (SE ID NO, 16); a human kappa | t ,
Ehai TRICe ovRada r|‘(°eg“"| ; Ward heé?r’i%lzyéoﬁ%ri’ﬁﬂelt@@ﬁgﬁ@'évﬁg%mm mice

expressiiitie GRABhaRPPI Sﬁﬂt@ﬁl Genotype was confirmed by PCR and all animals
homozygous for the Retinal Degeneration (Rd) mutation were excluded. The background strain
consisted of a C57BI6 and 129SJL cross. Contextual fear conditioning studies were performed

on mice at 20 weeks of age (n=8-12/genotype/age).

Testing Apparatus

Contextual fear conditioning (CFC) was performed in six 30 x 24 x 21cm operant
chambers (Med Associates, Inc., St. Albans, VT) constructed from aluminum sidewalls and
plexiglass ceiling, door and rear wall. Each chamber was equipped with a floor consisting of 36
stainless steel rods through which a foot shock could be administered. In addition, each
chamber had 2 stimulus lights, one house light and a solenoid. Lighting, the footshock (US) and
the solenoid (CS) were all controlled by a PC running MED-PC software. The chambers were

located in a sound isolated room in the presence of red light.

Contextual Fear Conditioning

Training of the Tg2576 mice or their age-matched wild type littermates began on day 11,

one day after the mice received their fourth dose of the chimeric XT-M4 anti-RAGE antibody.
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9. The nethod of claim1l, wherein the antibody is a
chinmeric, humani zed, or human anti body. 10. The
woredonoe7ed claim 9, wherein the chineric or huremiUgm®dr/064571
anti body conprises human constant regions or constant
regions derived therefrom 11. The nethod of claim1,
conpri sing adm ni st eri ng the anti body or RAGE- bi nding
ne or

r rrentt ere rrblnat n wth
SRR Shrear F plocPec e PR i Cor ol SR iminating both the
stimulusliapédmeselightst fied alywieg ititérh ta exploes Girs2 ndndtberAtpdetdnd of the two
mlnutesaff&rbeﬁeﬁ:ﬁ-ﬁltgiyl c&ﬁ%lfqe 8@%’”& vda ggslé) n%’dngsxgvarsife%%p{%%gor 15 seconds. The
footshoskilfBc 1.5 cwamp) S\laegac&dlmsmrsd don g ficalt hesesuijLof tlen CS and co-

. effe
termina@sl Gt IneS BT BrERe A iee” This ThFRars &/ rTer gl g g seponds after the
second RégEEhdak Iﬂ@bhmg:e Ve trefmtpved]fﬁbt:n FHeaechamtblecsdaraf reﬂJerd\”/n@]tBelr homecages.
t he ect i ung . .
BHEH 1wt 6 B TES 0TS TR oMo S e oo i i they had
previoudly ,bee@:jrpiged.l l?rg?nm@ bbjnetvlldn,glnmhie t)aaﬂelenﬂg)nare@umwrath mgy o?d received
eposit o in brai .0
the shoff Kodtiaf R Ihdn Boofisd Bidus Bt MlsostRine )ity SrbRGas 0 seconds
bins forofs mAutmt(aoisanipreaanﬂs}a Fasehej wbedeﬂwddﬁasﬁthehaclfmfr msvement except
met hog of _claim

that rqug%(g |r%s[pi|r81ij]on P\?Wn& trbee% ggnu(te d‘PICé )g\/ebeelie urpﬁé E) tgfalﬁhprgecages
Batomi Atexinghintthe PNovel ami Cae cénditiori was calledieslesiize all b7 the mice had
oo i BPLOE P oA RSP HOE L R8s o nove
environfrieaticdrisestgt oupodifcnions bf thg @ﬁeréﬁfa:hl&rtnbéﬁ’l"mblﬂdm?'énl-@aque plexiglass
s, to,an itop

. - - d - N4: b
divider KR e, Ko ieh ST 1o R it 1 Bhe PR o b el fag decreased

illuminagow yipouserighs binlpg Mite ¥erdiplaced irthe NdveHdon it &ifd tiké-ddhpling was

used e foR vt BRE Tpeoasy REfordPe PRl cRATH 887 OhBhylfinuts. the

auditory:hla:iker @TS)a/vasapl‘eisémdg' faed mdrtu&ﬁs fﬂllrmgl witieh geemvmg Was agaln scored (18

sample)?P ,}\/'wsﬁ: e%tng) sqoges%h&eg\ splﬂml vaer? Fg@\f%‘%’? t8fpeécr?nt freezmg for each
portion afthebtesty Mateoy firrthe tonte=t) (Copiaktual meajory) for each animal was obtained

by subtracting the percent freezing in the novel condition (a measure of basal activity) from that

observed in the context.

Antibody Treatment

The chimeric XT-M4 antibodies were diluted in PBS (10 mg/kg) and administered ip in
20 week old Tg2576 mice or their age-matched wild type littermates, as single doses on days 1,

4, 7, and 10 with training on day 11 and testing on day 12.

Data Analysis

Contextual memory was analyzed using two-way ANOVA and post hoc Fischer’s

pairwise comparison made using SAS statistical software (SAS Institute, Inc.). All data is

presented as mean £ SEM.
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18. The nmethod of clam 17, wherein the anti body or
RAGE- bi ndi ng anti body fragnent conprises: a |ight
W@ b@i7noora® i abl e regi on conprising CDRs of a XTe@#UK10g11064571
chain variable region (SEQID NGO 17); a heavy chain
vari abl e regi on conprising CDRs of a XT-M4 heavy chain
vari able region sequence (SEQ ID NO 16); a human
WE CL}é@Epa light chain constant region; and a human | gGl
vy chain constant region. 115 WD 2007/ 109749

PCT/ US2007/ 064571 19. The.nethod of claim 18,. erein .
fhe aRiTBUSY 6 TRARES B SHATR) Pvdhe oS e dlsoraer Ehdtacterized
by amyA6KIPAE SRt oﬁAlbathoMkﬂflsﬁh%Bhﬁrﬁ!bférih?%otﬂehﬁ)ﬂjé‘&_ 4 Meerapeutically
am no acid sequence of a - w4 Iéﬂ%ht chai n vari abl e
Hita

effectiviesginornt By rDLbEHY Bt birdshepaoffi RAGEaancinhijisoihe binding

ng.: 1no aci d sequence of a XT-M4 heavy chain
OfaR&égi%'éaﬁggtﬁgﬂ sequence (SEQ ID NO 16); a hunan

kappa |ight chain constant region; and and a human

| gGl heavy chain constant region. 20. The nethod of

éi ai mhe Meined &f glaimel , aigretdfieisyibiecd i aduman subject.

humani zed, or human anti body. 21. The method of claim

20, wherein the chinmeric or humani zed anti body

8onpr Theamethwdnofcclam dntwherginotne diseass o alidordegisoalsaracterized

erived therefrom 22. The nmethod of claim 12,

by amyi?iﬂﬁjﬁpQﬁﬁé’?ﬁﬁtﬁ?tﬁi'@tbé‘?'f‘ng the antibody or RAGE- bi nding

fragment thereof in conmbination with one or nore

agents useful for inhibiting or reducing of anyloid

deposiTheaheidsgeohiclam 8hehebsinehecdisease ypnatigorder és Alzheimer's
diseaseffect. 23. A nmethod of inhibiting or reducing

Freur odegeneration in a subject, conprising

adm nistering to the subject an effective anmount of an

anti body that binds specifically to RAGE and inhibits

Phe biThei mgthsid of RAGM B, nuhergimahe riseasey or THeorger He doreclinical
AIzheirﬂgr’§h%iegEg.3’ wherein the subject is a human subject.

6. The method of claim 1, wherein the antibody:

(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).

7. The method of clam 6, wherein the antibody or RAGE-binding antibody
fragment comprises:

a light chain variable region comprising CDRs of a XT-M4 light chain variable
region (SEQ ID NO: 17);
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25. The nethod of claim 23, conprising inhibiting or

reduci ng neurodegeneration in brain. 116 WO
WQe®71a097 49 PCT/ US2007/ 064571 26. The mnet hod PET/TEBOTV64571

25, wherein the neurodegeneration is associated with

Al zhei mer' s di sease. 27. The nethod of claim 25,

wherei n the neurodegeneration is associated with

8 {%%M%C ?Wln)l‘%? rl]% r?r,rﬁén Smdlgsg%ﬁfgecpg ' ng grgg{r@@q?%v?/fchain variable
region BEGGeAt® (SEGAGIN®I 16);an antibody sel ected fromthe
group consisting of XT-HL, XT-H2, XT-H3, XT-Hb5,

ahuATan karpadighchaibonstadtsegira@ndpi t ope of RAGE t hat

enET oY pBAGENR R P8 ST 16 17, ana

XT-M4;  (c) conpri ses one or nore conplenentarity
deterni ni ng regi ons ( CDRs) a light chain or_heav

8hai n1be raﬂthsﬁwfb@agm JeIV@?,Qré@ theoai s Ygpb RAGE- “bindifg fragment

g of XT-Hl, XT-H2, XT-H3, XT-H5, XT-H7, and
thereomﬁgésn (d) is a RAGE- bi ndi ng fragnment of an

arlight @thypiraeadanle nggiom Kaying (thg aminpcacid 2Z&quéhee roftadn @ -M4 light
m in_ the antibody or RAGE-bi ndi ng
chain V&ﬁ‘??’l?d’@@'oﬁ G\j%'g(ﬁéﬁt'\l@oﬁg}’i ses: a light chain variable
- - i v
P3e0R TRERYArR R Sy reling 1S Mipli i) sERTTe'ard KT 14 heavy
chain vaoiaple reigian €BRenoe (SEXTINGetd)y chai n vari abI e

éﬁ&iﬁ&bge ueﬂg%et c&_gs-E Int)%%lqreéfs . a human kappa Iight

IgGl heavy chain
8A8 8 Aithafk a39ch5mecdmtém¢e@6ncl aim 29, wherein

! gﬂB@%e
the anti bo RAGE- bi ndi ng fragnent thereof
conprises: a light chain variable region having the

_m' .no;J]'ﬁ% %&%ﬁﬁg%‘faeq% . \%h%%'irWhé iaﬁ{i]tgodf Eaé Ehmrjic"’,‘l?wlu%anized, or

egio
human antibody.

10. The method of claim 9, wherein the chimeric or humanized antibody

comprises human constant regions or constant regions derived therefrom.

11.  The method of claim 1, comprising administering the antibody or RAGE-
binding fragment thereof in combination with one or more agents useful for the

treatment of Alzheimer’s disease, to thereby elicit a synergistic therapeutic effect.

12. A method of inhibiting or reducing accumulation of amyloid deposit of A-
beta in a subject, comprising administering to the subject an effective amount of an
antibody that binds specifically to RAGE and inhibits the binding of a RAGE binding

partner.

13.  The method of claim 12, wherein the subject is a human subject.
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117 WD 2007/ 109749 PCT/ US2007/ 064571 a heavy chain

vari abl e regi on having the am no acid sequence of a
woaorModteéavy chai n variabl e regi on sequence (BEQUSI07/064571

NO 16); a human kappa |ight chain constant region;

and and a human 1gGl heavy chain constant region. 31.

The nmethod of claim23, wherein the antibody is a

hi merj c, ni.zed human anti.body. 32. The :
t hodhemangR AT sim, F2. cathPstas BHIRER or sedyglng sosuauiation of
amyloi@depB&ityr AGR' hRginhuman constant regions or constant
regi ons derived therefrom 33. The nethod of claim 23,

conprising adm nistering the antibody or RAGE- bi nding

ié:gﬁ H% gﬁ?ﬁbﬁ?@f&l?iﬁrﬁﬂgﬂ\nﬂﬁééiﬁﬁth\é\%e%&%ﬂﬁa%n gPra?nyloid deposit of

A-betangusrafeig eebaitedwith AlzHEMebY diddaget a synergistic
effect. 34. A nethod of inhibiting or reducing

cognitive decline, or inproving cognition, in a

subj ect, conprising admnistering to the subject an

ef fective anount of an antibody that binds

$6eci TheahéthotdoofRAGEN add wheheibi the ddovainilatibmof amydoid deposit of

RA bi ndi ng . partner. 35, met haod of cl ai m 34,
A-beta, i e ABosaibUs Feed P A ETBRCS CRege  The. mst hod

of claim 34, wherein the cognitive decline is
associated with Al zheiner's disease. 37. The met hod
o7. cl dhenndethodiod ckEim 12 evhwogmi theamtidedyi ne i s
sociated wih .preclin Al.zhei ner' s di sease,. . 38.
o oAt fof R840 RAGE WA Ak 8 ot BE R EoTghe group
2007/ 89514tthd ST HPPOOCT - PRAXTLIHBaX TQs PRt 847, fapvd XTI\ ng
to RACE with an antibody selected fromthe group
Bonsi bindsdodn Epitege o E that ig3pouap kg, anxantipodyaselected from

by s aouBep Bt BaBRaCPHITRY 8. KF 85 KEhie, &Ry e

XT-Hl, XT-H2, XT-H3, XT-H5, XT-H7, and XT- M,

(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).

18. The method of clam 17, wherein the antibody or RAGE-binding antibody
fragment comprises:

a light chain variable region comprising CDRs of a XT-M4 light chain variable
region (SEQ ID NO: 17);

a heavy chain variable region comprising CDRs of a 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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(c) conprises one or nore conplenentarity determ ning

regions (CDRs) of a light chain or heavy chain of an
w@niorhaexdys sel ected fromthe group consisting PET/EI20p1064571

XT-H2, XT-H3, XT-H5, XT-H7, and XT-M4; or (d) is a

RAGE- bi ndi ng fragnent of an antibody according to (a),

(b) or (c). 39. The nethod of clam 38, wherein the

2911 oRS PR aiBt o8 wBRtn Siskapi b5 Ag SLRACEIRRTRS ragment
thereofwnéésght chain variable region (SEQ ID NO 17); a
heavy chain variable region conprising CDRs of a XT-M

adighy chiaii Marable aBgion hayherthe eapnivncacid SEQuencel@f a ejl-M4 light

, : Kk [ chaj.n constant region; and a
chain V% %@%8@%@95%% trﬁjconst ant region. 40. The net hod
afheevficha#Pvaridies eedloi h@vm@tthbmm@radm%qmm &fa XT-M4 heavy
fragrrent t her eof CO%I Ses: light chain variable

chain vﬁé@ lsrreqion srpuansedpEcs IR %@quence of a XT-M4 |ight
\g/a“ a q/%bﬁéjlﬁﬁr III’PEOI{%E[S Qld}p-ana7) a heavy chai n

e regl avin no aci d sequence of a
And Mﬁhdrearvygetlrneemymaalnadﬁrstar&geguonsequence (SEQ I D
NO 16); a human kappa |ight chain constant region;
and and a human |1gGlL heavy chai n constant region.

30 V@n@@@%&@%?%%lrﬁ% %QW thetmfibofl} is 4 :&ﬁirﬁgﬁa%n‘n’énized, or

aim 34 erein the a ody 1Is
humantantodyed, or hunman anti body. 42. The nethod of claim
41, wherein the chineric or humani zed anti body
conpri ses human constant regi ons or constant regions
derived therefrom 43. The nethod of claim 34,
conpri sing adm nistering the anti body or RAGE- bi nding
2l agméhe mﬁtm@bpf idnigoRDi nearein e Ehimerioor nireanized antibody

comer QB8 el P bRE s lpo s SEHELIEL FRERV Y,

synergi stic effect.

22.  The method of claim 12, comprising administering the antibody or RAGE-
binding fragment thereof in combination with one or more agents useful for inhibiting or

reducing of amyloid deposit of A-beta, to thereby elicit a synergistic effect.

23. A method of inhibiting or reducing neurodegeneration in a subject,
comprising administering to the subject an effective amount of an antibody that binds
specifically to RAGE and inhibits the binding of a RAGE binding partner.

24. The method of claim 23, wherein the subject is a human subject.

25. The method of claim 23, comprising inhibiting or reducing

neurodegeneration in brain.

116



120

WO 2007/109749 PCT/US2007/064571

26. The method of claim 25, wherein the neurodegeneration is associated with
Alzheimer’s disease.

27. The method of claim 25, wherein the neurodegeneration is associated with
preclinical Alzheimer’s disease.

28. The method of claim 23, wherein the antibody:

(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).

29. The method of clam 28, wherein the antibody or RAGE-binding antibody
fragment comprises:

a light chain variable region comprising CDRs of a XT-M4 light chain variable
region (SEQ ID NO: 17);

a heavy chain variable region comprising CDRs of a 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.

30. The method of claim 29, wherein the antibody or RAGE-binding fragment
thereof comprises:

a light chain variable region having the amino acid sequence of a XT-M4 light
chain variable region (SEQ ID NO: 17);
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a heavy chain variable region having the amino acid sequence of a XT-M4 heavy
chain variable region sequence (SEQ ID NO: 16);

a human kappa light chain constant region; and

and a human IgG1 heavy chain constant region.

31.  The method of claim 23, wherein the antibody is a chimeric, humanized, or

human antibody.

32. The method of claim 31, wherein the chimeric or humanized antibody

comprises human constant regions or constant regions derived therefrom.

33. The method of claim 23, comprising administering the antibody or RAGE-
binding fragment thereof in combination with one or more agents useful for inhibiting or

reducing neurodegeneration, to thereby elicit a synergistic effect.

34. A method of inhibiting or reducing cognitive decline, or improving
cognition, in a subject, comprising administering to the subject an effective amount of an
antibody that binds specifically to RAGE and inhibits the binding of a RAGE binding

partner.

35. The method of claim 34, wherein the subject is a human subject.

36. The method of claim 34, wherein the cognitive decline is associated with

Alzheimer’s disease.

37. The method of claim 34, wherein the cognitive decline is associated with

preclinical Alzheimer’s disease.

38. The method of claim 34, wherein the antibody:
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(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. The method of clam 38, wherein the antibody or RAGE-binding antibody

fragment comprises:

a light chain variable region comprising CDRs of a XT-M4 light chain variable
region (SEQ ID NO: 17);

a heavy chain variable region comprising CDRs of a 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. The method of claim 39, wherein the antibody or RAGE-binding fragment
thereof comprises:

a light chain variable region having the amino acid sequence of a XT-M4 light
chain variable region (SEQ ID NO: 17);

a heavy chain variable region having the amino acid sequence of a XT-M4 heavy
chain variable region sequence (SEQ ID NO: 16);

a human kappa light chain constant region; and

and a human IgG1 heavy chain constant region.
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41.  The method of claim 34, wherein the antibody is a chimeric, humanized, or

human antibody.

42. The method of claim 41, wherein the chimeric or humanized antibody

comprises human constant regions or constant regions derived therefrom.

43. The method of claim 34, comprising administering the antibody or RAGE-
binding fragment thereof in combination with one or more agents useful for inhibiting or
reducing cognitive decline, or improving cognition, to thereby elicit a synergistic effect.
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