ANTIBODIES TO RECEPTOR OF ADVANCED GLYCATION END PRODUCTS (RAGE) AND USES
THEREOF 5 TECHNICAL FIELD The present application relates to antibodies, particularly
monoclonal antibodies, and in particular CDR grafted, humanized versions thereof, that may be used
in the treatment and diagnosis of Alzheimer's Disease (AD), central nervous system cell degeneration,
impaired learning and memory, abnormal transport of 10amyloid . and other neuroinflammatrory
conditions associated with the Receptor of Advanced Glycation End Products (RAGE). In particular,
the present inventigi DR NEIE ATIORARD. BACKGROUND

EBOIH KD Jr(d RIS (AR el ErBOf ¢HaY DiAd 16
INFORMATIO.N 15 AIzheipiﬁgﬁgt&? B AR Mgss frpareRbause for dementia among the
aged, with an incidence of ab 0 OVe bb years of age. With
increasing age, the probability of disease also rises. Globally, there are about 15 million people
affected with the disease and further increases in life 20 expectancy are expected to increase the
number of pepple @aNecier W1 the disease to about three-fold over the next decades. In view of the
foregoing, there is a tremendous and immediate need for a treatment for AD. With such treatment,

affected patients mabaraKR eppHesHRI Ak tehtiBH MRS e rdE g R A&y years beyond that

which is not pegsibleWitheu siebdreatvr-Fousnnelany aaieredrancial 2biyglications for such
a treatment but "quality of life" implications as well, for the patient well as for their caregivers.
From a molectifer Bt BRRSH: 306 Hegras Abn g B asdRIsee ?fﬁ; ncgﬂﬂéllgleévé)éﬁsegated proteins. In
the case of extracgeleliategenytoiid nlagpes.dheseaine positecongiabnoosily edmpoyleifl-13-peptide
filaments (A13), and in the case of the 30intracellular neurofibrillary tangles (NFTs), mpstly of the tau
protein. ?@D is%]ﬁ@%@?g%i%%}%%%ﬂ?gﬁﬁ“&?&g Cﬁgﬁlrr]%%néﬁ aesﬁ?%crleags/(?o\ﬁn%f %%ﬁe.p%&& isa
multi-ligand reéceptordtheadrnombndglodutits (ReiliEWRicheftindioribeay @sigmakttamnsducing cell surface
acceptor for Altes o ARA LI HILAIGRIASRATALOMBI SGHErAl roups lo lead to
vasoconstriction of cerebra vessels and a decrease of cerebral blood flow (CBF). Patients suffering
from AD also have a decreased cerebral blood flow. In mouse models of AD where the transeenic
animals overgxpiass; e PRBaRFORNRKIRBrecursor Protein (APP) that leads to disease causing
plaque foi'nafion, as been implicated as a pathogenic factor in the disease progression
(Deane bt al. Nature Medicine 9(7) pp 907-913, 2003; Arancio et al. EMBQOJ, 1-10, 2004). RAGE
has been shown to bingdanARB-peRtisiesahibiliomey: thig iikteractiofos dpprestesmaguhulation of A13
in the transgenic animal model; therefore RAGE _is 10 believed to be involved in AD. Treatment with
SRAGE (soluB%C‘hﬂ’é}tﬁ%@ﬂ%?%esofﬁﬁ?ﬁ%@g85%0‘5?3%5?%’3 e Ssehac})v(\’/\r’letg% IGWer plague numbers
(Deane et at, 2203\ iBlackiagithednlehaptice bil IRAG Basdtls alsoytom. by ebtdpdieseccould become a
treatment for AD patients,; however, gxisting. clopal antipadi f animal serum are
not suited for %‘%ﬁ%onﬁll?iﬁ%gfﬁpe%td of %%én\gln%s%l%i%%%%:%%%%ﬂ%%%ﬁ%%&%?disclosed in WO
2006/0774.01 #xpashicty deserisestsmpatitentiof RAGE tdakierjthEssddmamthsrdifeassinging of AB to
RAGE, as W%&ﬁéhﬁ&%@%@pp&pﬁww%geﬂ{%@vma@alp_?&éﬁeiﬁg%f&e_m'mgmm of RAGE,
mostly the Cl-domain, Interaction of anti-RAGE antibodies with the v-domain of RAGE is disclosed in
WO02007 10974@(M¥FWM%H3§¢58’H@W{I{8T AD. With such treatment, affected patients

may be able to maintain a functional and active lifestyle for many years beyond that

which is not possible without such treatment. Thus, not only are there financial
25  implications for such a treatment but “quality of life” implications as well, for the
patients as well as for their caregivers.

From a molecular point of view, AD is characterized by a deposit of
abnormally aggregated proteins. In the case of extra-cellular amyloid plaques, these
deposits consist mostly of amyloid-B-peptide filaments (AB), and in the case of the

30 intracellular neurofibrillary tangles (NFTs), mostly of the tau protein. AD is also
characterized by an increased neuronal expression of RAGE. RAGE is a multi-ligand
receptor of the immunoglobulin family which functions as a signal-transducing cell

surface acceptor for Af.



20 binding of different ligands (S100b, FINIGB1 (High Mobility Group Box 1 protein), amyloid 43)
would bind to RAGE via binding to this domain. WO 2008/137552 A2 discloses certain monoclonal
anti-RAGE antibodies binding to different domains of RAGE. Most of said antibodies inhibit the
interaction of human RAGE and a complex of HMGBI and CpG DNA. WO 2006/077101 relates to
the identification, functionality and use of peptides designated AGER-RME and AGER-CDP of RAGE.
Said peptides are intdy8mriEplEaBE TSR IdsRRRAAY BRY SHEF R RMes Eaitfiing ligands like
anti-RAGE antiRodigs-1dhePsesenbiavention sessibasnovelmaneckins ashhoues that bind to the
C-domains of RAGE and the specific interaction and competgiﬁ(%mex\%gﬁe binding 30 of AP with

monoclonal ahfBBties f5rasTernE A sr s ecrs Ok INVENTION The
present inventioady eYidesviiading maleaie snimparécttanasntbbdiestdihatificipecifically to RAGE;
representative, anti-RAGE antibgdie the invention may comprise at least of the antibody
variable gio%r%?%ﬁﬁ% rc?&%‘eg%ggécgg%?i age\?vtr(l)inlsgzgacfﬁs Gg:{f!l1 u %m@oﬁ@ngdg ;f,sor individual
CDRs thereoboerétaibchCDR segtiegces, fagspedifedisensapre gietsiibdlvancSpekifietlty the present
invention proyjdes m I ngibodjes that bind.1o S{RA%S, mesespacifically monoclonal
antibodies thg\t&JI inc ’%%Btm %i-%lg?nriﬁl%%@,&%%&wﬁnciuded in the p’resen% invention are anti-RAGE
antibodies that bind Bp&difizshers FAGE takiné smphisenildehiehbinonpidbie irdgrsitaving an amino

acid sequenceg haLis.ableash PR g ANGR! R ARy QLmEQIRANGRRIShtdfeRRALRISa
RAGE-binding fragment of an antibody comprised In sa[d seguences. 10Also included are anti-RAGE

antibodié8 thatahfgdipdesniesny e R AFRAtEsRIpTICR {sehkis BafpesEIb# having an amino
acid sequence R ATA! Jea5s BOYhigBaticaldaanyIok SHRIR NPmerd, Beandel, 00032 RAGE-binding

fragment of an antibod c.ompris,edoi? saig ﬁe encgs. arti%qur embodiment of the present
invention is replEhdRr BT LaGHR o R A BRoUIBHAM AN b B BRSSP BB 8TS BIMA to the C-domain of

RAGE, and toukiackihe bixdipgiehisShoeglohu)erieiszy Mdyelspe cifichalyichgqpresedtiiovention describes
monoclonal agg%)ﬂ%e%r%g% vm)lgpmt%g&d[% }%thc%[rcﬁg %% main 9{) &%}%EﬁSQOes not bind to peptides with

amino acid sequences used to generate polyclonal antibodies, and Is able to neutralize in vivo the

effect of S 1-40 onloemebiiahvERalaiuvetnARicedigdTied antQAGE/BRtIMEdds whitle invention include
antibodies that bj ifically 1o In of RAG RIS ARURAGE atipeslies @k the invention
include an an?—cg%%%oéﬁg? y éro ?%A%Gﬁlgbing%ng fragmearln as desclribe(? above, which is selected

from the groupscuplbistihg STepRHiEHcOARERHH, TAPCSBRIBEAEE 6f HigrfalsrasdaBeayeh single chain
25antibody, agusign RIRIGIMNART adMHRAMANRRNG T antilR XOMSBIBAdIMEMS 1the antibodies of the

invention are recombinant antibodies or monaclonal antibodies. Particular neutralizing antibodies of

the present apiomAion BAsiets d8a'eseAdreai A PAR 7R S AnhBifER 4158 AiHAEs BHd functional
antibody-ragrepaisdheeatrandigiher @1ttobding@pd fHigtivralinstibady Bagmenteid) with equivalent
properties to mAb7E9, mADIIESG, .and mAb4ES, such as high affinity binding to RAGE with low
dissociation kﬁ%ﬁ‘é’édaar@ hﬁ&ﬁ%n%ﬁ&?éﬁ%ﬁ%‘ﬁﬁ%?&% t‘i’n![ en %Ic’llaé}é part of the present invention. The
human antibodies ofwha Jiese T Sphcatiscio ftoweten muay dholeldmaRincReidibedidues not encoded

by human gerfaline ImImR0Clo B D HRRERNGRAGE.RONRERHES A1 SAIMSALINaIGeT, that may be
F’net ocﬁmown int

determined by any e art. For example, the binding affinity can be measured by
competitive Ebf BasacRYGE, Bicorepiek ERAGEdBRdlopy. N4 dissociation rate also can be

measuregk by BIAcore,ey JistEes# feshoalegy, Hbebindingafiinibcanshaisaaiatiogrrate are measured

by surface plasmon resonance 5using, e.g. BlAcore. One of the maonoclonal antibodies of the

present applicetRsictfssigay v & Ghfh ABd APIRRE BB RARE-SaH BERfifs ity with a
sequence comprisiidie:bieavy iabaiyvaiaklreaion: (VKOBERdeomphEngdhaseq@ce of SEQ ID
NO: 1; and SEQ ID NOs, 2, 3, and. 4 Whjchdalre residues 31-35, 50-68, %gg 10%—}88&){ SEQ
antibodies. The present invention describes novel monoclonal antibodiés that bind to
the C-domains of RAGE and the specific interaction and competition with the binding

30  of AB with monoclonal antibodies for the C1 and C2-domain in RAGE.

SUMMARY OF THE INVENTION

The present invention provides binding molecules, in particular antibodies,

that bind specifically to RAGE; representative anti-RAGE antibodies of the invention
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10ID NO: 1, respectively. The mAb7F9 antibody of the present invention has at least 90% amino acid
sequence identity with a sequence comprising a light chain variable region Oft region) comprising the
sequence of SEQ ID NO: 5, and SEQ D NOs. 6, 7, and 8 which are residues 24-34, 50-56, 89-97 of
SEQ ID NO: 5, respectively. Another of the monoclonal antibodies of the present application, the
MADIIE6 15antibody, has at least 90% amino acid sequence identity with a sequence comprising a
heavy chain variapdepsigior (825 pagiohihe sribadntrRiD Saqaon caBSEd ITNTEY; and SEQ ID NOs.
10, 11, and 12.which aieyesioliss 31s39.150166.an6h 98- 100 \eARFCHIR MQ:8; seansctively. The

mMAIbIIE6 antibody of the present invention has at least 90% amino acid sequence identity with a
sequence corlPisitgUanfshtaHRRTHsd/Brapie dgibRYNY region) comprising the sequence of SEQ ID

NO: 13, and SEQ IDsNQsicdty &R, B¢k Gwhicbapeokesid uemadosdt SRieGIiGMRAT hSEQ ID NO: 13,
respectively. The rriAb | 1E6 b@ -2 domain .of RAGE, does bind to ides with amino

(nds to th
acid sequencBs e B GH5E T%ﬁﬂgﬁpéﬁ% 3?%@1‘?%@8%%5, HRERDG e %Qf?éﬁ?r%ﬁlz%f?rf’\g/l o0'the effect of

ABI-40 on cerebral vadodtatirehinprice: inveAinother afttHieAbGenociohéamtibbaies of the present
application, the inAb apt] has at least, 90%.amino acid sequence id Q With_a,sequence
Comprising a MR e Rar b L L A No 17 and
SEQ ID NOs.st§;cho¢ drd i200MdigsPoYeidesitably 31y38, BUIH bikl-98-199wt TEQ IDaNO: 17,

respectively. phesmahde aaUhady IS A8 bIMARICH bag 9&@9&%@@ 90% amino acid sequence
identity with a sequence comprising a Ilg{]échaln variable region (VL region) comgrlsmg the sequence

of SEQ 9 NO: 21, ahgoseydednmens RAGEaibodisn bt Aradrargeifisal 403k AGE:88d 89-97 of SEQ

ID NO: 21, regpgptiNely heavy dhisndlsRaintendes thatdbadsplaiedamongsianatantipadiesdhat interact
with RAGE of the present application ma Igt:ﬁ aoilén‘:gr‘sé){lated binding _protein wherein the antibody or
é:

antigen-bindirfg BofFBH &PeBr bl ddri9B I A Felinting. FRgREEh&h vivo protein

production may sdeigochiiherpracartiaguddrewn Das post-translational modification. In particular,

sugar (glycosyl) residues may be added en atically,.a pracess known as glycosylation. The
resulting proteins be ﬁﬁ@“ﬁ@\%l%ﬂﬁ%ddﬁrﬁ]ﬁ%taoﬁgg Igégﬁalﬂﬁgengf’ e’scﬁegirﬁ%egtreegk os\?v%eég glycosylated
proteins dr glysoprdteinsinBhotsis glycasydbkion tiepends: dhdbeamin8 AGH, seduehbelof the protein of

interest, as wll 3 le AL lUBNIED BB REHRERSRA AP RIIRIS LGNS MS may produce
different glycosylation 'énzyme% ?eg., glycosyltransterases and glycosidases), and have different

substrates (nudeotivead agtbsyinvafbehitubingssadhabctotemprpeii §yEosyratien pagern, and
composition qf,glycasyl tesiduas. nay diffendartpdingonthe hastsystamii shichihg particular
P S O o houtialae i vivt e effoct OF ALL10 On corshtal s 2bculatust n ice.
20 The anti-RAGE antibodies of the invention include antibodies that bind
specifically to the C-domain of RAGE.
The anti-RAGE antibodies of the invention include an anti-RAGE antibody or
a RAGE-binding fragment as described above, which is selected from the group
consisting of chimeric antibody, a CDR-grafted or humanized antibody, a single chain
25  antibody, a fusion protein, and a human antibody.
In various embodiments, the antibodies of the invention are recombinant
antibodies or monoclonal antibodies. Particular neutralizing antibodies of the present
application are referred to herein as mAb7F9, mAbl11E6, and mAb4ES and functional
antibody fragments thereof, and other antibodies and functional antibody fragments
30  with equivalent properties to mAb7F9, mAbl1E6, and mAb4ES, such as high affinity
binding to RAGE with low dissociation kinetics and high neutralizing capacity, are
intended as part of the present invention. The human antibodies of the present
application, however, may include amino acid residues not encoded by human

germline immunoglobulin immunogenic RAGE polypeptide or fragment thereof, that

3



15not limited to, glucose, galactose, mannose, fucose, n-acetylelucosamine and sialic acid. The
antibodies of the present application comprise a heavy chain constant region, such as an IgGl,
19gG2,19G3, 1gG4, IgA, IgE, IgM or 1gD constant region. Furthermore, the antibody can comprise a
light chain constant region, either a kappa 20light chain constant region or a lambda light chain
constant region. Particularly, the antibody comprises a kappa light chain constant region. Alternatively,
the antibody p@ride dareimansdrbeampiethadrale fragnibnetr Bosirglendhahe bindiagrféinit Replacements

of amino acid igpigligei, 108 ECRKIANIC BIIR AUMEOK SIRCIOUNRIRNAT KRNI the art (Winter
et al. U.S. Pat. Nos. 5,648,260; 5,624,821). The 25 Fc portion of an antibody mediates several

important effedtd fiietiaHen &5, %%&%fhéei MfaeisA, X EsophaighBivaiscderipmsmErt dependent
cytotoxicity (Chidianskalite/cleianse rataofantihadand antigeniantibossamylexes. In some

cases these effector fungtions are desirable for therapeutic antibodies but in other cases might be
unnecessary & Béef tietetetfSls, depending on the therapeutic objectives. Certain 30 human IgG
isotypes, particularlyQg&df anrdnigcdy medidte ARG CtRnprésBCayidibiridi) ghtonzely7R$ and complement
Clg. respectively.,Neonatal Fc r tors (FCRn) are the critical components determining the circulating
Palf-ife of antESHAD TS E SAsTe é‘%’é‘%dﬁ%de%"tqé‘%ﬁsl S NS SCAPTE SR INIVERIA o in the
constant regidreas§ tHaiantibetle, giexanhbtegihe) Fompgisngahthe uetibod{/SEQCH D effector functions
of the antibody e P RRIE, RESCRIRLION I HERIGHEER 10 FIERILALC show

ELISA binding of recombinant and hybridoma-derived anti-human RAGE monoclonal antibodies 7F9,
11E6, and 4EBRNfechrifsneattrHuiman RAE? antiimgyief thespietest dnesaiienrizatdofest monoclonal

antibodies 7F8od1Efinandi#ES R4 OB PIDAINGsREIRUIESBAAG ISP HTRE Aseay results

showing sRAGE - AO-globulomers - monoclonal antibodies competition. Figure 4 shows HTRF
SRAGE - AP-¢fSIRNEMErEifgingmprisiig e ssemari HinGR DN 188U NERAGE-Fe and to

RAGE v-domaijanti¥ighitas®Aesidteshow£ 5034, Bindingr SHIRTINCOLS ofapep@aignal antibodies of the
invention to different/{?A E frfa

ments. igures.7A -.7C show ELISA hinding experiments of
monoclonal antibodiéd' 3t the iﬁ%/eeﬁ’ﬁg3038%!!:?3}(%[?1(}%??/&@%}}?&6%%f’é’.pﬁcamnﬁ%‘h?@é%déE f show
changesiéf CerelalyBlosdtHes Wtuoathbydiffergrh20ddivads ofith13dgdéhce cokigrsar:%a - 9¢ show
effects of 11E8.in AG 1-40-in cedchs@wggs‘,in rebral Blood Flow. Fi ow changes of
Cerebral Bloogcgﬁﬁ%éﬁé‘é?{'}é‘%}‘jfﬁ%‘g°€ ngg%nll & treate %Egﬁsgﬁ%%ﬁtoﬁsﬁggléoﬂggor control
antibody. 25Fipdr SED SRAVstHAL shtiipddy ¥HEd protssiduhipetarhpaineuhiisiagainst AB induced
dynamin Cba\m-IH@Rﬁ@?&‘ﬁ&%&?*ﬁﬁerﬁﬂﬁﬁ%'Q&%@?%%@&%@EM&%%%%Q@'QPS from a single
u

experiment are ShOV\{)n and treatment 'concentrations (in are indicated above. Cells without
addition of AB'GTbR) T EHPIREAL SPAEDRISHPN IR PeiyAREs (armaryingikishs dettreased and

revertede a ARkBrR servwa0a IeRkshi salsirertpdwith i MBIB0Gbank dmblhpdy 11E6
treatment (Sr%q?r) prevents the cle , Whereas _an Igl control_ antibody (4th bar) is without a

pronounced p écﬁ(‘/eléﬁ%’&]@o‘wé?%%%gfs Urtification ot the WMk Sion&l ofthree independent

experiments (exspressely.asioaybankia bidd Sk Meafter fermabZRIOBE, does not bind to
peptides with amino acid sequences used to generate polyclonal antibodies, and is
able to neutralize in vivo the effect of AB1-40 on cerebral vasculature in mice.

25 Another of the monoclonal antibodies of the present application, the mAb4E5
antibody, has at least 90% amino acid sequence identity with a sequence comprising a
heavy chain variable region (VH region) comprising the sequence of SEQ ID NO: 17;
and SEQ ID NOs. 18, 19, and 20 which are residues 31-35, 50-66, and 99-109 of
SEQ ID NO: 17, respectively. The mAb4ES antibody of the present invention has at

30 least 90% amino acid sequence identity with a sequence comprising a light chain
variable region (VL region) comprising the sequence of SEQ ID NO: 21, and SEQ ID
NOs. 22, 23, and 24 which are residues 24-34, 50-56, 89-97 of SEQ ID NO: 21,

respectively.



to OttM AB treatment) revealed a statistically significant protective effect of 11E6 (One-way ANOVA,
Kruskal Wallis test followed by Dimas test; * indicates p<0.05) Figure 12 shows the influence of
11E6 (A) or Control antibody (B) on the Globulomer-induced strong suppression of synaptic
transmission in rat hippocampal 5slice culture. 0.1 JIM 11E6 completely reversed the
globulomer-induced deficits ( sec Figure 13 shows the effect of 12 week treatment with antibody

11E6 on amyloid pldéiferlde pessnderhtirg 287 staied naoees teapbratibpitis iz iisTeal Btand number of
plagues (CaDW&?%@?I@/@@Q%Blf&twmﬁ{&eb%rhtw&ﬂ@m&ﬁé pitrEiA QLR QR 9G | control

antibody treatment én:19 group) Is shown, Treatment with 11E6 reduced area covered by and number

of deposits in tHEPRELEHAILER Dad9e PR UATH BB RSP IS PRE RIERP TSttt diSalysis revealed a
strong trend (Rstalisksds-braskats RoRiGrddaniyhineyde-teshridheedustionw@spstatistically

significant in the frontal cortex (asterisks, p<0.05; Mann-Whit U-test) where the area of deposits
s reducdt B D BB AP N Seh By SLebo¥ 05 RGP D AR BN S 15T OF
SEOUENCESd8&QB hihcd tya mpnocasi thesquengsy @k pddo/ [TheResSEQ: I ddis2: amino acid
sequence of eAb.VH 7F%Cf‘l

DR-H1 SEQ ID NQ-, 3: amino. acid sequence of mA 7F9 CDR-H2
SEQ ID NO: 4: AmIAG aci sgoﬁjngﬁj%g %%%R%{}'w%? eégﬁ%%%%vfbamg:cg%%%% acid sequence of
mAb VL 7F9 PEQINOT elyanmmmi&wqm@wwlm_b Mpe’i_lﬁgo@mfm@@@d@em@m amino acid

seauence of AR IEI GRS SEOIDINEY B 2N a0l 85K BREELLTARNLITEO CDR-L3 SEQ

ID NO: 9: amino acid sequence of mAb VH 11E6 SEQ ID NO: 10: amino acid sequence of mAb VH
11E6 CDR-HDPSEgyoists maineders Sekuan edvepsiator enates ¢(BR-H2 SEQ ID NO: 12;

amino acid segyenseehifReY khd LERSsRckI3230 RECUIBNG hi3samipmasikbsgguence of mAb VL
11E6 SEQ ID NO: 14: amino acid sequence of mAb VL 11E6 CDR-L1 SEQ |ID NO: 15: amino acid

sequence of MR ERIC B [0S e r A R T A B RS i S B AR S RTRI V°P1E6 CDR-L3
SEQ ID NO: 1ot aypingl asidsaohancerd dvpbniineAdrahShi Ksh:id 8hachine peidcseauence of mAb

VH 4E5 CDR-HltSEQ ID NO: 1@1 ami%{) ac(iﬁ SG%J qceﬁf rinAk%]t\l/H 4I§5igC Iﬁ-g—lg tS(E(_:Q ID NO: 20:
amino acid se%rﬁeer’i%és SRS VT AES EBRHET S 51 5 KO ANiNG a8 use(qu‘é'nce of niAb VL 4E5
5 SEQ IDSNOng@imirih® agicseqgueaces! malndst, SESE DRl SEQIDMNO ag@siahtino acid
sequence of mAg VL 4E5 CDR-L2 SEQ ID NO: 24: amino acid sequence of mAb VL 4E5 CDR-L3

SEQ ID NO: S5 amino acid sequence of human Ig gamin-al heavy chain constant region 10 SEQ ID
NO: 26: amino acid 3bgquenkedist lod thanyikaspalitaHeekairptonstaeiiegisin SESAD NO: 27: Full

plasmid nucleglide, sealenes RicFonstgL#L, (Reld) RRcaging MMPAIBAGE{Z334M]-61Lis SEQ ID
NO: 28: Full plasmia%cleotid%f_seqﬂl%:\ce%of C%?\jst)_ru%%#%o d) enﬁgod_ing 6His-(Thr)-[RAGE (24-129)]
15SEQ ID NOF 8P pi8snini PRSNGSR teh £8P SAUEAH 3 EoN B SdfAgPe

6His-(Thr)r[RAGHE: {RAn23h)lAEQLIBh NO: BRivkulliglashaid pspieatideisaopeaceiaiyCanstruct # 4 (bold)
encoding 611is-(Thr)-[RAGE (24-336)]. ., SEQ ID NO: 31: Full plasmid nucleotide sequence of
Construct #5 (BORE B CSHRY 6@@-%)953%(%@%&%%] %‘@Vﬁq@}: g2 %Pg?’asmid nucleotide
sequence of GonsirLeintb& (botapeprodiRghGHiss(di[RAdgEk (b30-B3&HSBER.ID NO: 33: Full plasmid
nucleotide sequence, of RuSigs 14500l R0GoHiR ¢ SRS WaRAGR A3
function are known in the art (Winter, et al. U.S. Pat. Nos. 5,648,260; 5,624,821). The
25  Fc portion of an antibody mediates several important effector functions. e.g. cytokine
induction, ADCC, phagocytosis, complement dependent cytotoxicity (CDC) and half-
life/clearance rate of antibody and antigen-antibody complexes. In some cases these
effector functions are desirable for therapeutic antibodies but in other cases might be
unnecessary or even deleterious, depending on the therapeutic objectives. Certain
30 human IgG isotypes, particularly 1gG1 and 1gG3, mediate ADCC and CDC via
binding to Fcy Rs and complement Clq, respectively. Neonatal Fc receptors (FcRn)
are the critical components determining the circulating half-life of antibodies. In still

another embodiment at least one amino acid residue 1s replaced in the constant region



25 SEQ ID NO: 34: encoded amino acid sequence RAGE protein # 1 SEQ ID NO: 35: encoded amino
acid sequence RAGE protein 4 2 SEQ ID NO: 36: encoded amino acid sequence RAGE protein # 3
SEQ ID NO: 37: encoded amino acid sequence RAGE protein # 4 SEQ ID NO: 38: encoded amino
acid sequence RAGE protein # 5 30 SEQ ID NO: 39: encoded amino acid sequence RAGE protein # 6
SEQ ID NO: 40: encoded amino acid sequence RAGE protein # 7 SEQ ID NO:41: Ig gamma-1
constant regicy WAamkEifer asinskdiehesgPooN @ Dedy yamiv-Sisenstanciegion amino acid
sequence SEGr {2 MQihdy ffameawesk amino acid sequence VH7-4.11'116 FRI SEQ ID NO:44:
framework amino acid sequence VH7-4.1/JH6 FR2 and VH1-2/JH6 FR2 SEQ ID NO:45: framework
amino acid sequence VH7-4.1/JH6 FR3  SEQ ID NO:46: framework amino acid sequence

\H7-4.11H6 FBRIKDHSERIBTHON RHSEFIDMNER47: framework amino acid sequence 'H1-2/JH6

FR! SEQ ID NO:48: framewaork amino acid sequence YH1-21JH6 FR3 SEQ ID NO:49: framework
amino acigd sequencé%%é%%’%@%%% 0 ﬁ]@@g: é?ﬁ%r\‘}%ﬂ?'grﬁ'ﬁ&“é HUBEEEHEEdY 12, /L5HK?
FR2 10 SEQ HotNOnd: Rraieworodmisieadhd Seqie)dd A6 120 HE3KR & ndb it @ Hiodi) :52:
framework ar‘ria cid sequence 1-12/1.5/JK2 1R4 and 3-15/L2/JK2 FR4 SEQ ID NO:53: framework
amino acid sequence 3-15/L23K2 FR] SEQ ID NO:54: framework amino acid sequence 3-15/L2/JK2
FR2 15 SEQ ID NOHsufeZmbaverkharite zgidsetmencd 81 SAROKR RS, SEED | EntNEES6:
CDR-grafted @W@?tﬁ‘&ﬁ@iﬁﬁﬁ ence VH 11E6.1-GL SEQ ID NO:57: CDR-grafted amino acid sequence
VIl 11E6.2-GL SEQ ID NO:58: CDR-grafted amino acid sequence VL 11E6.1-GL SEQ ID NO:59:
CDR-grafled amino B ectiedbesham EREXEsEY 2ergE Y NOSRBCEMIiNG-glokrisatisnce of hRAGE

SEQ ID NO: &1pamanenacidfenianetnptaibisRAGE fragment SEQ ID NO: 62: humanized antibody
sequence VH hl 1E6.1 SEQ ID NO: 63: humanized antibody sequence VL hi 1E6.1 SEQ ID NO: 64:

humanized antibody-$886& 0N THIRERAOE spbyalebniengsbiditgnized antibody sequence VL hl

1E6.3 SEQ ID NO: Gnlmativaedadiosty pguenesmvlihblEGH-SEQd R NRGEA-humanized
antibody sequence VH hi 1E6.5 SEQ ID NO: 68: humanized antibody sequence VH hl 1E6.9 SEQ ID
NO: 69: humar?lr?éal’antibody sequence VH hl 1E6.16 30 SEQ ID NO:70: amino acid sequence of
RAGE-derived peptitietefARSC Sio® HI.INO hiidiaminpcacidse glience dbRAGEELdérved peptide 1
SEQ ID NO:72: amino c'%l seguenc f %ﬁ Es 2rived peptide 2 SEQ ID NO:73: amino acid
sequence of %%ngﬁ\}éd Bgé)%% grg %& I% %‘}tﬁ amino acid sequence of RAGE-derived peptide

4 SEQ ID NO:75: aHinecaditi sdfughaceldiRA GRdterivadrpeptide 5REQ Da\@tit®dzgnino acid

sequence of RAGEAeHNsS heptide s RESERMNQ:4L: amino acid sequence of RAGE-derived peptide
7 SEQ ID NO:78: amino acid seguence of RAGE-derived peptide 5 SEQ ID NO:79: amino acid

sequence of RAGE dRhorstienges RIS gbmnitiecd ditp selderrdebs ke et derived peptide
10 SEQ1p NQ@s8ds sruckaatigle sequence of oligonucleotide primers SEQ ID NO:82: nucleotide

sequence of oligonugleotide primers SEQ ID NO: 3:_nl‘J/_\ct:]&eotide sequence of oligonucleotide primers
10 SEQ ID NO:84: %@%ﬁi@%%gﬁmg BiohdddB it st Bas R -85 Ririeotide

sequence of atigodtitdeotide primers SEQ ID NO:86: nucleotide sequence of oligonucleotide primers

SEQ ID NO:87: nucleatide ence of oligpnucleoti rimers SEQ ID NQ:88: leotide sequence
of oligonucleotide pnﬁﬁ%@ %JE% fgaﬁ%sgge r%e(l:qgétgs%ggeqﬂ‘é/n%geg}’%aialonﬁ%gejg%%j ép?rimers SEQ ID
NO:90: nucl_emid@_tsmﬁﬂemté @f@ﬁgﬁd@@lﬁ@lﬁdé%mm@@ﬂmﬂl: nucleotide sequence of
oligonucigotide primggs, RHQ 4&%9%%@'3%99%%@5%@&&%%@% %%L‘f‘%l&%ﬁ? MG HEQ 1D

NO:93: nucleotide sequence of oligonucleotide primers 20SE ‘NO:94: nuclectide sequence of
oligonucleotid@ it BET AIEERD ESOR B ed Rarpp lceiseradamsitiensated expeiesenstherwise

defined hereiRosgigptificand terhRicabiermausedisvaonnestiomuitt the-Araseat iygmign shall have
the meanings that are commonly understood by those of ordinary skill in the art. The meaning and

scope of the FMBURIETEBR QeGF HotERaH AldH B RInt BranY metibaitBigin) (eitions provided
herein take prégadentiaignanyiditionariion éxtitosieseeindioadrisahera uieissothamiise required by

context jnoula ferms St e AMTANER FPPMIS! s riody 1156 resiment (3 ban

prevents the cleavage, whereas an Igl control antibody (4" bar) is without a

pronounced protective effect. Lower panel: Quantification of the dynamin signal of

three independent experiments (expressed as % dynamin +/- SEM afier normalization



30terms shall include the singular. In this application, the use of "or" means "andior" unless stated
otherwise. Furthermore, the use of the term "including”, as well as other forms, such as "includes" and
“included"”, is not limiting. Also, terms such as "element" or "component" encompass both elements
and components comprising one unit and elements and components that comprise more than one
subunit unless specifically stated otherwise. ~ Generally, nomenclatures used in connection with,

and techniquéd BEMefbigaiasnd daneried mdlebsisa biotogy fivarh wioiksiy c raférebididdE Ggenetics and
protein 5and pugleic.aoichenemirtikandnyiyidizaiendeseribedRerain-arg;thase,wel ynown and

commonly used in the art. The methods and techni%‘%es of the present invention are generally

performed accordind 8 ehwitibhicidtioie Welf Kidh ah tratakastbody (RLeriEéd in various
general and nisBuspesifiedefetancss thaprksicitod andais eussad dorrabonbarpresent specification
unless otherwise indicated. E ic 10 reactions and purification techniqyes are performed
accordin§ to r%llafﬁ ﬁf‘a&{?re‘?% %%@é%a?%ﬂg{e SRS ‘%\%&?(gﬁﬁﬂ%'é’&gf‘ﬁ#g?ﬁl& ¥ Yescribed
herein. The némenclatures used in connection with, and the laboratory procedures and techniques of,
analytical chemistrysynthetic organic istry, and medicinal and pharm tical chemistry
described herein ar gl %ﬁ% naé%ne%%\% ci%nwgﬁgytﬁ?eraef m%aaen%ﬁ?@tan g%’ techniques are used
for chemical ml@é@@é@%ﬁ&ﬂ@aﬁahﬂ@ég?mﬁaﬁmuﬂ@aﬁd@@é@hwg%ﬂﬁ)la%n, and delivery; and
treatment of %m;sofpMmy&}m@a@eawgafspmm@qu%{ﬁgﬂ%@%f@@?&iﬁéﬁ'md terms

are defmed below. The term "polypeptide” as used herein, refers to any polymieric chain of amino 20
acids. Th terhhE09e Hfab oottt srsRaAY Hratnsat (RtdPiEranpisshpwintsettesmh Wlypeptide and also

refer to a polymesiecaiain Hea g ackH i8I PAlYBSRIHehERRIRASSESNRtivegr artificial
proteins, protein fragments and polypeptide analogs of a protein sequence, A polypeptide may be
monomeric oPFbRIEFEC DS TIRETEYRY IRBFATACE BB 57 vsalst et Pty FRIGHHRF ek pibtein or
polypeptide thaddnytvjrite. of;itd anigintamsoWraesof Treivatieds nat aasocialscwili aaturally associated
components that.accompany it in its nati tate; is. spbstantially free of other prateins from the same
species; is ext|c}J]reef:'f'l%rtrl:(%é1 bcé)rgegéﬁsﬁ%ﬁwiﬁ Elféeeorg’n §Bré‘(:,\|§t}j§1;n§ty%’é% tﬁ&%&%breiﬁrﬁg?gé?p?ﬁ‘ﬁ%, a
polypepfiitle tivedsis=dhermicaly. 3Vs(Bthedithed oursherthesitey i) eéhuldEsystenmdifferent from the cell
from which it naturally originates will be "isolated" from its naturally associated components. A protein

may also be rendered substantially free of naturally associated components by isolation, using protein

purification teEARIGOFSELUIINGESN the art. The term "recovering as used herein, refers to the

process of rergeyifgaEheicaAbSREF iR MED &SdBolypeptde substantially free of naturally
associated comEonentS by isolation, e.g., using proteiné)urification techniques well known in the art.

The te,ill "Re dﬁ&%d{%éﬁﬁ% B SSMAEROIULE (RAERS-Riksignates a multiliaand receptor in
the immomoglobgliin femily .anmehBidsis saluble Alhpeptideo b@d2and HMGB | (also known as

response (6 BRI S Uh s TR TTRHCSRAIC A Sy DAfibeing RAGE and human APP
display 10earSEQbiibialfiesninspatiakipancingl antbnvdni®y, indicating that RAGE is a cofactor for
SEQ ID NO: 7: amino acid sequence of mAb VL 7F9 CDR-1.2
25  SEQ ID NO: 8: amino acid sequence of mAb VL 7F9 CDR-L3
SEQ ID NO: 9: amino acid sequence of mAb VH 11E6
SEQ ID NO: 10: amino acid sequence of mAb VH 11E6 CDR-H]1
SEQ ID NO: 11: amino acid sequence of mAb VH 11E6 CDR-H2
SEQ ID NO: 12: amino acid sequence of mAb VH 11E6 CDR-H3
30  SEQ ID NO: 13: amino acid sequence of mAb VL 11E6
SEQ ID NO: 14: amino acid sequence of mAb VL 11E6 CDR-L1
SEQ ID NO: 15: amino acid sequence of mAb VL 11E6 CDR-L2
SEQ ID NO: 16: amino acid sequence of mAb VL 11E6 CDR-L3

SEQ ID NO: 17: amino acid sequence of mAb VH 4E35
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The structure of RAGE has not been solved. Homology to other proteins leads 15 to a model where
RAGE has several domains. These domains are named in analogy to immunoglobulins: (i) V-like
domain at the N-Mmiinus: this equivalent domain in immunoalobulins binds antigen and represents the
only binding region within these proteins. In RAGE, this domain binds to some ligands like S100
(Ostendorp et al. EMBOI 26,3875,2007; Leclerc et al. JBC 282,31317,2007). A monoclonal antibody
20 binding to HEQNEQHaimircRAGECsHsaes YRV BIHdia g BRdifferent ligands SI 00b, HMGB1,

and amyloid [3WA3007) A0 1A 2)dugling ek ke sedigandswquid also bind to RAGE via this

same domain, g?}first C2-like domain: Two domains within RAGE have homology to the C2 domains

of immunogloBhfih S &P tREdRed6if AR TRss HeanbalRdEd (HdmBAClature also used by Ostendorp
et al. BBRC 2§2006) Neevarahligands kingdingde thisdomaip have been described, for instance,

S100AI 2 (alsq cal NRAGE or Catgranulin C), which bjnds with an affinity of Kd = 90 niVI
(Hofmanr et §§§Jﬁ%\®8§%€dﬁ%asﬁc§%ﬂ%n%%%%é%g § .lAp competes with S100AI2 for
this domain, stigQdstiNgthat ARnalscidirdsctathe GHDMRIAE§iEREand C2-like domain: this domain is

called C2 (als %g %39@5}3&90&% et %Iénl?éeB(F){fC r%%q%(’@l %@gegd SIO0AG binds to the C2
anti ide the do

domain and an ody generated against a pept rom .2 domain was shown to compete
againt S1 00AERIEhNDiRdingtheadtibpendead tomed g gansinpididramstuotiomitu8H-SY5Y (Leclerc
etal. JBC 282 7,2007). A "RAGE domain may be defined in line with different definitions
provided in the State of the art: ~ According to Xie et al. 2007, J. Biol.. Chem., Vol. 282:4218-4231
the followWing defihifONBf FORIOI defeamdcaribRumaels/kgppadishiahiio-aeimtegion of SEQ IIl NO:

60), the Cl dogminfarineacids JR0R34RISER NG taadomandpmiagiagids 235-336 of
SEQ ID NO:60), Accordi%_r;%to a more recent definition by Hudson et al, The FASEB Journal. 2008;

22:1572-158 P RRR B ol 3rihd-85E residues according to SEQ ID NO:60) 10 has an extracellular
region (aminoSEAOINGA 2 0f REIQIHI:66 a8 peges @f o signatpeptdedamineasids 1-22 of SEQ

ID NO:60), foljowe immu obulin-like domains, including an Ig-like V-type domain (amino
acids 23-116 %@%ﬂ%@%n@o 1g.-like C2-type 1/2 domains (amino acids 124-221 of SEQ
ID NO:605 158EQ dlesignatedrdl damaih peeidoadtineqacids @2Ce8dt7uof SEQJD) MG @lso designated
C2 domain); -@%Qgﬁ)grm@p_@l%domam (amino acids 343-363 of SEQ ID NO:60), and
SEQ ID NO: 30: Full plasmid nucleotide sequence of Construct # 4 (bold) encoding
6His-(Thr)-[RAGE (24-336)]
SEQ ID NO: 31: Full plasmid nucleotide sequence of Construct # 5 (bold) encoding
20  6His-(Thr)-[RAGE (130-234)]
SEQ ID NO: 32: Full plasmid nucleotide sequence of Construct # 6 (bold) encoding
6His-(Thr)-[RAGE (130-336)]
SEQ ID NO: 33: Full plasmid nucleotide sequence of Construct # 7 (bold) encoding
6His-(Thr)-[RAGE (235-336)]
25  SEQ ID NO: 34: encoded amino acid sequence RAGE protein # 1
SEQ ID NO: 35: encoded amino acid sequence RAGE protein # 2
SEQ ID NO: 36: encoded amino acid sequence RAGE protein # 3
SEQ ID NO: 37: encoded amino acid sequence RAGE protein # 4
SEQ ID NO: 38: encoded amino acid sequence RAGE protein # 5
30  SEQ ID NO: 39: encoded amino acid sequence RAGE protein # 6
SEQ ID NO: 40: encoded amino acid sequence RAGE protein # 7
SEQ ID NO:41: Ig gamma-1 constant region mutant amino acid sequence
SEQ ID NO:42: Ig gamma-2 constant region amino acid sequence
SEQ ID NO:43: framework amino acid sequence VH7-4.1/JH6 FR1
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- a short cytoplasmic tail (amino acids 364 -404 of SEQ ID NO:60). 20In view of the high degree of
identity, in particular with respect to the definition of domains V, Cl and C2, and unless otherwise
stated, each of the definitions may be applied in order to define the binding characteristics of the
binding proteins of the present invention. As indicated above, RAGE is capable of binding different
ligands via different 75domains. Results from competition experiments with other ligands seem to

indicate that AR @eithéranciverapmiPRAvidnedeerte GT 971/886 FRIomVKie-2HIO IBC, 282,

4218, 2007). Agon- Iimiting examples of RAGE ligands there may be mentioned: Advanced glycation
end products (AGES), nes LW., 1991, Diabetes. 301991, 40:405-412; Ahmed K.A., 2007, J Clin
Biochem Nut> 29 @) §§arﬁﬁ@fﬂq§eﬁ}%"6‘fi’tﬁ‘éd§q(@@t§§|é{l}éﬁﬁh}(ﬁﬁﬁﬁe g., calg,Tanulin C (also

known as ENR@@E)M zﬁsl%ﬁq@g&l&%éa&@@cﬁ\é@n&@@ﬁmmﬁa@kﬁr@m&mS 100P);
Amy-loid- tlde (AB), as for example All 1-40 peptide - Amyloid-B globulomers; as for example

Af31-42, 42 A820-42 globulomers (see Barahom et al., Globular amyloid B peptidel-42
oligomer - a IﬁEﬂpgbhm%?alﬁdrs&atmlﬂcraaunomm@&qgmbpremzvjﬁdwhleimer's disease) Journal of

Neurochemls Qﬁﬁ%}@% %47 NO\{(emb]gr 20 5 51}/6\:/02%05 0@3&%%3 02008/150949; all incorporated
by reference); eu te mtegrlns ac- ?6“ QI'?ne terﬁn RA as used herein, particularly refers to

human RAGES%H)dé@léﬁamémﬂc@EﬂmrdmdlE@qc}Ebe Url2ds dieFRise stated the term "RAGE" also
encompasse%géﬁgwg@cgjﬁge@gﬁtg&% ojs:e:10] ggegggq ek, fifgrgpt from human, 10species, as

for example, rodents, like mice or rats; or bovine RAGE molecules. The term "sRAGE" refers to a

soluble fétm SERABRQIE Hvaemeaiereaninaractbimaueras i ot FAGR 3 For example, a SRAGE

molecule deriged oMb yman RAGH AliRdRNNRaIRIRS husRNRE cRINAISeS smingacid residues |
to 331 (see SEQ ID NO: 61) of human RAGE (see SEQ ID NO: 60). 15"Biological activity " as used

herein, refers 5841 inherent biological properties of RAGE as defined herein. The terms "specific
binding" or "sgequ:ﬁ}by)mmdﬂmgae\asrusefdMamsd@u@f@renpseu@/lm FReraction of an antibody; a

protein, or a Bha cond hemlcal eC|es me ﬁﬁ%&g feraction is dependent upon the

presence of p%%%artlculgr Struc ureﬁfearé]m ﬁgtaﬁ‘é 86 et "epitope” as defined below) on

the cherhical Speri&sNforextanpiepdanaantibadyl keqognizdés! AAXBKIZIERE a specific protein structure

rather than tos&{atﬁgwﬁg ge{ﬁyx ﬁﬁ% %@od é%)ecmcf heﬂ'géoﬁﬁ the presence of a molecule
e

containing epitope A (or ree, unl In a reaction contalnlng led "A" and the antibody, will

reduce the ariGGNINALEIEDR 25Behemees drthneize VH 11E6.2-GL
SEQ ID NO:58: CDR-grafted amino acid sequence VL 11E6.1-GL

SEQ ID NO:59: CDR-grafted amino acid sequence VL 11E6.2-GL
20  SEQ ID NO: 60: amino acid sequence of hRAGE
SEQ ID NO: 61: amino acid sequence of a husSRAGE fragment
SEQ ID NO: 62: humanized antibody sequence VH h11E6.1
SEQ ID NO: 63: humanized antibody sequence VL h11E6.1
SEQ ID NO: 64: humanized antibody sequence VL h11E6.2
25  SEQ ID NO: 65: humanized antibody sequence VL h11E6.3
SEQ ID NO: 66: humanized antibody sequence VL h11E6.4
SEQ ID NO: 67: humanized antibody sequence VH h11E6.5
SEQ ID NO: 68: humanized antibody sequence VH h11E6.9
SEQ ID NO: 69: humanized antibody sequence VH h11E6.16
30 SEQ ID NO:70: amino acid sequence of RAGE-derived peptide NtermR31
SEQ ID NO:71: amino acid sequence of RAGE-derived peptide 1
SEQ ID NO:72: amino acid sequence of RAGE-derived peptide 2
SEQ ID NO:73: amino acid sequence of RAGE-derived peptide 3
SEQ ID NO:74: amino acid sequence of RAGE-derived peptide 4
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The term "antibody", as used herein, broadly refers to any immunoglobulin (Ig) molecule comprised of
four polypeptide chains, two heavy (H) chains and two light (L) chains, or any functional fragment,
mutant, variant, or derivation thereof, which retains the essential epitope binding features of an Ig
molecule. Such mutant, 30 variant, or derivative antibody formats are known in the art. Nonlimiting
embodiments of which are discussed below. An antibody is said to be -capable of binding" a molecule

if it is capablSBRIPeRcH 2 reae iy withienee pididebledertvrd eBptising the molecule to the antibody. A

‘monoclonal %@@ﬁﬁiﬁcﬁw%%&%ams%mmmefeéﬁ% pegRasation of antibody molecules,

which share a common heavy chain and common Ii&ht chain amino acid sequence, in contrast with

"polyclonal” aHiRSAVNSHdaratiBn&ditkicauras P ARAAEre Bt eiRsRdifeantibodies. Monoclonal antibodies
can be genergiegiby\aeverakhine veldeshnalegies ikerphagedaagtari® yeast or ribosomal display, as
well as classical hads exemplified by hybrid -derived antibodies (e.g., an antibody secreted by
a hybridona g?&nﬁéﬁj%%ﬁ%ﬁ?é%%eéﬁlﬁ}é%&g%ag%fgﬂﬁggéf%b%r Kohler and Milstein hybridoma
methodology SELD 5 NUetOreRhG: 496-49d3ntn af iRdtddngthmastibadidecdich heavy chain is comprised of
a heavy chai iable region (abbreviated in as HC or VH) and a heavy chain constant
region. The hr%a Mgm%oﬁggaﬁgﬁeg?gﬁu%n%%ﬁér{%§3u§eﬁw%é%%éTclJ;rlﬁgglns, CHI, CI-12 and CHS3. Each
light chain is S8R prISED:82 anligled thaisqmrebid sdgionqkbhdeiaredherein as LCIVIR or VL) and a light

chain consta@sa@gig@}({:@g: uggkggmmﬁg%rggﬁgf}gwa&g{g@gﬁﬁg@f one domain, CL. The VH and VI]

regions can be further 15subdivided into regions of hypen]ariability, termed complementarity
determinfthg réfoHR NEDH) npeloalifter sethsin oEaiisraurispide PRBIE tonserved, tamed framework

regions (FR).dearipMiband Mlelis cempgsar 06 tbree faBRsianprfpufsFR-s, arranged from
amino-terminus to carboxy-terminus in the following order: FRI, CDR], FR2, CDR2, FR3, CDR3, FR4.

Immunoglobulf MBI BEARE: YRl iSOG R MREIgD, 1tiA and IgY), class (e.g., IgG
1, 19G2, 1gG 3EQ@&4\igdt anditghiR)seqisubelessliconut betanprandgen-binding portion” or
"antigen-binding.f ?gmi? "of an antibody (or simply "antib artion" or "antibody fragment"), as used
herein, refersgt}(ﬁq%)ti €0 r% ‘rglﬁgeﬁ%&@nst% of B %?11#6%0&'3}1 i eé’%%t HaRiats ability to specifically bind to 25an
antigen [8.g., SRAGE NG Rasnbelentslroaquthat tHelatigetedsideprgrfensction of an antibody can be

performed bysfﬁﬁﬁlfl%%@bs:ﬁ:?l Ji‘!fﬁ-clgtq(gct@ 0335@6%%|?§g8%gﬁgmg%§mgdiments may also be bispecific,

dual specific, o ti-specific formats; specifically binding to two or more different antigens. Examples

of binding fra§ffe A NAImpiersiostdrrise o&pkeamglseidsindmerportion” of an antibody 30include
(i) a Fab frag t}@ﬁ@.69:\@@{&5{{&95,@@%%9B?@ﬁ%&@él@&%&étpé{ﬂﬁb@- and CHI domains; (i) a F(ab’)-]

fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region; (iii) a FEYHIMERT T onsisardeoriEna A i <ot Uetidiime a Fv fragment consisting of the

VL and 2¢H dormpinsnt 3 single-aia abarantisfagisonoci s fiagerent (Ward et al., (1989) Nature
341:544-546, Winter et al., PCT publication WO 90/05144 Al herein incorporated by reference), which

comprises a single variable domain; and (vi) an isolated complementarity determining region (CDR).
Furthermore, BETGUGE O BSCRIRITANS of the Fv fragment, VL and VH, are coded for by separate

genes, they pf\nge%élqipggﬁﬁiggsrecombinant methods, by a synthetic linker that enables them to be

made as a Sirt which the VL and VH regions pair to form monovalent molecules
(known as single chEmdsy($ayyisedetingd Birdmtsaicrifg8)SeidmieaDypm28e426; and Huston et al.

(1988) Rrpc. Nath.Acad, Sk SABR SAZRAGRMIAS AR Singie.chain antibasigsare also intended to
be encompassed within the term _
understood by those of ordinary skill in the art. The meaning and scope of the terms

should be clear, however, in the event of any latent ambiguity, definitions provided
herein take precedent over any dictionary or extrinsic definition. Further, unless
otherwise required by context, singular terms shall include pluralities and plural

30  terms shall include the singular. In this application, the use of "or" means "and/or"
unless stated otherwise. Furthermore, the use of the term "including", as well as other
forms, such as "includes" and "included", is not limiting. Also, terms such as

"element" or "component” encompass both elements and components comprising one
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"antigen-binding portion" of an antibody. Other forms of single chain antibodies, such as diabodics are
also encompassed. Diabodies are bivalent, bispecific antibodies in which VH and VL domains are
expressed on a single polypeptide chain, but using a linker that is too short to allow for pairing
between the two domains on the same 15chain, thereby forcing the domains to pair with
complementary domains of another chain and creating two antigen binding sites (see e.g., Holliger, P.,
et al. (1993) Pn@® @ d\dtngntaeh SoimpSRnGHe4 4deg48; RwljdkaiRode, ssbahi(281849 Structure 2:1121-
1123). Such @%gﬂgggg&g&%%%g, arc known in the art (Kontermann and Dubel eds. Antibody
Engineering (2001) Springer-Verlag. New York. 790 pp. (ISBN 3-540- 2041354-5). The tun' "antibody
construct” as used it lisfaemens goigpapide eomprising sheibd A THRS ahtigEritinding portions

ofthe inventiog ke 2 &k RUKTERIGR ALAIETHRASIRILLR SoRSIant damal, Linker
ues

polypeptides comprise two or more amino acid resi joined by peptide bonds and are used to

25link one or¥tbrECkFifigeid st perddndridreHamiesc i sptacEdPe APk KBR¥ TN the art (see
e.g., Holliger aRd, tahotl 9 23 ProdeMAatTicadhoed 448 A80ikhddo6Ad Sidialiaky &gbnet al. (1994)

Structure 2:1121-11231&An' mupoglohulin constant domai rg{ers?& a heavy or Ii{ght hain constant
o Hon i TGS A 5t T LB LAY BE P NEr 5t A DS are ko i
the art and 3Qsefexesbadad inrlablgcheradlabteniorS egpetiic et dneasahatad® baedynchain constant domain
and light chain constant domain,, 1234567890123456739C1234567890 TK-S.
\TlTLAPSSKg‘fglésé‘g{ki?Hg@Hﬁt% BES %?F%%fg’ﬁ%gfﬁfﬁég%fﬂwﬁﬁﬁ Rl £l mitic
LYSLSSVVTRSES Banwifosionschy qop\iNBRIPONTIOMKINE SKEORIKISTRPOPppELLezr PK
PSVFLFITKOILIHSE L BY dShmofly Y XM B P RN RN WY i Rerein. The

nomenclatures used in connection with, and the laboratory procedures and techniques
of, analytical chemistry, synthetic organic chemistry, and medicinal and
pharmaceutical chemistry described herein are those well known and commonly used

15  inthe art. Standard techniques are used for chemical syntheses, chemical analyses,
pharmaceutical preparation, formulation, and delivery, and treatment of patients.

That the present invention may be more readily understood, sclected terms arc
defined below.
The term "polypeptide” as used herein, refers to any polymeric chain of amino

20  acids. The terms "peptide” and “protein” are used interchangeably with the term
polypeptide and also refer to a polymeric chain of amino acids. The term
"polypeptide" encompasses native or artificial proteins, protein fragments and
polypeptide analogs of a protein sequence. A polypeptide may be monomeric or
polymeric.

25 The term "isolated protein” or "isolated polypeptide” is a protein or
polypeptide that by virtue of its origin or source of derivation is not associated with
naturally associated components that accompany it in its native state; is substantially
free of other proteins from the same species; is expressed by a cell from a different
species; or does not occur in nature. Thus, a polypeptide that is chemically

30  synthesized or synthesized in a cellular system different from the cell from which 1t
naturally originates will be "isolated” from its naturally associated components. A
protein may also be rendered substantially free of naturally associated components by

isolation, using protein purification techniques well known in the art.
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ANAK7KEREYys 51.7YRVVsvl, TVLBQDv__No-- IC Yi< x t LPAPIEKT-SKI,KGQPREPO7YTPP:114.7
1:aE M'I'KNOVSITCL7K2FYPSD/AVEW7SN'QP ENNYKTTPPVLDSDGSFFLYSKLTVDic;P"
QQFS"SVMHEALHPHYTQKSLDSPGK ASTKGPSVFPLAPSSKSTSGOTAGCLVK
D1TPEPVTVSWNSGALTSGVHTFPAVLOSS GLYSLSSVVTVPSSSLGTOTYICKVI4SKPS
NTECVDKKVEPK5CDKTHTOPPCPAPET24SS PSVELFPPKPKDIIMISRTPEVTOVV7DVS
HEDPEVKFSWY VOGN EWHERKT KE RE EQY he STy e sy toareenp R INOREVK €KV SNKA

LPAPIEKTISKKKRQR 'E&M&EB%BB&%!%EM%B@{%l GV ESENRBPIOYENGSNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSEW QOGITVFSCS?ThiHEALHNHYTOKSLSLSPGK

ASTKGSSVFERPESRS YISO R ¢ ENSTEPIeif Yy ygfcation techngyesyrpthipppwn in the
itj.4Wpt(TV::: REKCCqgr,,pnc pto LETPKP E4DIL S M--'--- -- ;jorforny, ™ - TPEVTCWVv E

|AtsviaviivgVHNAKTKPREEQFN TF | IFACTISGT.G 114GKE'CKYSNRy PA oys_ TeLl
' QPRPQVYTLP?EREE ™ %@‘ﬁf’t ﬂiéﬁt%%_‘?’%iﬁ?@ﬁ USNBOBENN 7.:1-7SE-S;H7 "N -
LarHYTQICS:SISRY TMABREVEIERRGDE QL KSGHAGWIGHLEAMy, which binds soluble

FYPREAKV QY BNALGSONSQESIEQDS KOSTY S SSTLIL SKADYEKHKVYACEVTH
OGLSSPVTESP = i rur er, an antibody or nﬂgen-blnalr”f)g portion thereof may be part
of a larger immedrtediesiophpolbeidely folrmen byllotaralkaiges momspvaient lisdogadon of 10the
antibody or agRogy, PRrIARL RN B0 8- AUNELRIAURATR RARNASS: APP display
10 early abnormalities in spatial learning and memory, indicating that RAGE is a
cofactor for Al-induced neuronal perturbation in Alzheimer-type pathologies, and
suggesting that RAGE is a potential therapeutic target to ameliorate cellular
dysfunction.
The structure of RAGE has not been solved. Homology to other proteins leads
15 to a model where RAGE has several domains. These domains are named in analogy to
immunoglobulins: (i) V-like domain at the N-terminus: this equivalent domain in
immunoglobulins binds antigen and represents the only binding region within these
proteins. In RAGE, this domain binds to some ligands like S100 (Ostendorp et al.
EMBOIJ. 26,3875,2007; Leclerc et al. JBC 282,31317,2007). A monoclonal antibody
20  binding to the v-like domain in RAGE competes with binding of different ligands
S100b, HMGBI, and amyloid f (W02007109749(A2)) implying that these ligands
would also bind to RAGE via this same domain. (ii) First C2-like domain: Two
domains within RAGE have homology to the C2 domains of immunoglobulins; one of
these domains has been called C1 (nomenclature also used by Ostendorp et al. BBRC
25 2006). Several ligands binding to this domain have been described, for instance,
S100A12 (also called ENRAGE or Calgranulin C), which binds with an affinity of
Kd = 90 oM (Hofmann et al. Cell 97, 889, 1999; Xie et al. JBC, 282, 4218, 2007). Ap
competes with ST00A12 for this domain, suggesting that AP also binds to the C1-
domain. (ii1) Second C2-like domain: this domain is called C2 (also used by
30  Ostendorp et al. BBRC 2006). RAGE ligand S100A6 binds to the C2 domain and an
antibody generated against a peptide from the C2 domain was shown to compete
againt S100A6 for this binding; the antibody lead to reduced signal transduction in
SH-SY5Y (Leclerc et al. JBC 282,31317,2007).
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Examples of such immunoadhesion molecules include use of the streptavidin core region to make a
tetrameric scEv 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 all (1994)Mol. Immunol. 31:1047-1058).
Antibody portions, such as Fab and F(ab1)2 fragments, can be prepared from whole antibodies using
conventional techniqié8 AuE e quapmay br defisid didestionh reSpeotidefiniobusiyoteBadtibodies.
Moreover, anthadies, antihady portions and immunoadhesion molecules can be obtained using
standard recombinant DNA techniques, as described herein. An "isolated antibody", as used

herein, is intended tfeRsdiRg i a5t ek Wat IsBiabsthemalyotels S éifet 2Mtibodies having different

antigenic spquig(jﬁ,gﬁ(@egmg&ig@ﬁt@@@ﬁ@g@ﬁg%bgggcificalIy binds human RAGE is substantially
s that sgecificallytbind antigens other than human RAGE). An isolated antibody that

free of 10antibodie X
specificalfy bindshufhay B AV asiver; A SFddRedRiiffy to other antigens, such as RAGE

molecules from othethsEECHRSMAEROME 3 isBiated aiibody maydos, substantially free of other

cellular material and/pr %e icals, The term btmg a glg "..as used herein, is intended to include
antibodies 15 ha&ingt%’a'% Srf?énélﬁla(%%ﬁlgtéaﬁtd?e‘gl%' ggdglﬂv gh%ﬁéj an geimline immunoglobulin
sequences. The huniancaditigadiesmofetimedinyésfiiotiomay hasdecamimhaEIERIduesatot encoded by
human gennli O'-W' [ 1 in $E6Q4E ,ge..g.,,m tations introduced b epﬁg) )L Site-specific
mutagenesis %SV|t?6“§? g‘? g?rrqé}ﬁc. muta?f‘?c)%fln_ Vivo ?l o?eg&éllr(ﬁp %C?ﬁ%ﬁlé%éés an(ﬁ(r)? é ticular CDR3.
Howevel 0the hesren ¢iirecetider segibo (amirsaggisd hitteinl 3 RADNEhBR - tonpesiedlel antibodies in which
CDR sequences derivedhfiam.ihe asrmlingief anstiesmamsmatian SRsiss. Sugihas a mouse, have
been grafted onto human framework sequences. The term "recombinant human antibody", as used
herein, is intendedfBurRItRe E Hisdarmantbeeitingat arc prepared, expressed, created or isolated by

25 recombinant meagnsiShd 2,30 UBAHAIBT MxPresSad USINth R feEeMbInaniseXarassion vector
transfected into a host cell (described fz?;ther helow), antihodies isolated from a recombinant,

combinatorial humar"Shifbes SibTaRy HotRHBLERIPP R d&7 TP TeER HEX3:9%; Azzazy H., and
Highsmitls WE., (218033 $igia:ddiochimand #davdith; LorlyilnTde1y. ¥ SBU IDaNTled, Wko
(2002)BloTechniques %?_:&%?-é%' ‘HP(]);]ogenboom 30 H., and Chames P. (2000) Immunology Today
21:371-378), anti Sodies isorated from an animal (e.g., a mouse) that is transgenic for human
immunoglobulin genesifgeemmymdtalytans doDaie{ahifo 26y Riicl3 AcidSREQIIPNB28Y.-6295;
Kellermann S-A.,,ggd Green L.L. (2002) Current Opinion in Biotechnology 13:593-597; Little M. et al

(2000) Immunology Today 21:364-370) or antibodies prepared, expressed, created or isolated by any
other means that-invotes spEiagnaE itihtamiia fitfotfiobih o SR JEHDENERS to other DNA

sequencgs. Suchrsgambinantibyman-anithndies hayevetiableandssensiantregianz derived from

human germline immunogiobulin 5sequences. In certain embodiments, however, such recombinant
human antiboff Rt s piecb G ot iissiRitsgaiesietedr comter] B drfivitiPhamaydsic for human 1g

sequences is agaiddim WiiziSeraetic: Midigd nesishandisus briarningscitsemyonars of the VH and
VL regions of the recombinant antibodies are sequences that, while derived from and related to human
gelmline VH AR DY ftes, may not naturally 10exist within the human antibody germline
repertoire in vivo. AJheiternd “bbhimeRis GRtiboghabletdrsitdiantiftdies ligaiads eendiffiserheavy and light
chain vasiable fegion SedRNASS, oM ONBRSTEs AN consiant edion. sedusnees fiom another
species, such as antibodies having murine ea%y and ﬁg t chain v rla%sle regions inked to human
constant regidha Fhbietireetic Gntilsoeyncdirbaaprod ubdeell SthrdtfyH Y82 omBinantindBi€cular biological

techniques, obmay g playsicallreaninaaiediaapibesr RadEe derm thRag(afied antibody” refers to

antibodies which comprise heavy and light chain variable region sequences from one species but in
which the seqsRa&%8f one or more of the CDR regions of \H and/or VL are replaced with CDR

- Advanced glycation end products (AGEs), (Baynes J.W., 1991, Diabetes.
30 1991, 40:405-412; Ahmed K.A., 2007, J Clin Biochem Nutr. 41 (2):97-105),
- Members of the S100/calgranulin family (e.g., calgranulin C (also known as
ENRAGE and S100A12), S1I00A1, S100A4, S100A11, S100A13, S100B, and
S100P);
- Amyloid-B-peptide (AB), as for example A 1-40 peptide

13



20sequences of another species, such as antibodies having murine heavy and light chain variable
regions in which one or more of the marine CDRs (e.g., CDR3) has been replaced with human CDR
sequences. The terms "Kabat numbering", "Kabat definitions and "Kabat labeling" are used
interchangeably herein. These terms, which are recognized in the art, refer to a 75system of
numbering amino acid residues which are more variable (i.e. hypervariable) than other amino acid

residues in the heavWmareididiglchaliemeasialsiéor egionscoh Bh-dhtidbidy4 dr AR 8rdigen binding portion
thereof (Kabat e l, (361 AU V% A0qt Sei 1ORARRHh A0 s KahAk Lo Rl 1991) Sequences

of Proteins of Immunological Interest, Filth Edition, U.S. Depatintent of 'Heqlth_aﬁd Human 30Services,
N1H Publication Noh@nogourms mshsiblpaapraiale suAbp fagibA 2he el region ranges

from amino acid posiipRs 3 Ne3aciRniRR bsaminy aaid Resitians: S6oto 65 for CDR2, and amino acid
positions 95 to 102 for CDR3. For the Iight chain variable region, the h;;pervariable region ranges from

amino acid positiond¥ 934 A8 187 DL IRG i P oame el BYSE ST EBR 2, and amino acid
positions 89 to 97 faukdaRSimdsztsetk herwitk-the teinis "acceptor” and "acceptor antibody" refer to the

antibody or nucleic acid s ce prov'%in .or encoding atleast 50, 55 5, 70, 75 5 or 80%, at
least 85%, at Iea?é %65761 ailtq‘é}j(ggt §%6}§?C§a feEst @%o@?ﬂ%ﬁ%ﬁ ?hhél rélﬁ%rll{cg g}c%aéseoquences of one or
more of the fréasiguaork ‘fERAGE. lor SonRASRD ddimenig)civastenmntidcbe pton " RfdiE tallve antibody

amino acid or puclele. acdl 2equgee AIOYIAING,PLSSAAINGHANS SANSIANLHAN(S) st another

embodiment,etﬂcg??ﬁm acceptor refers to the antibody amino acid or nucleic acid sequénce providing
or encodfhg onectsr #nSrecstmmdrardeolikeagioner apid: wrbevnstBAGEgONe)dn a specific

embodiment, the tefq. ACLPRIGKAETEISIR B AUBIAN ARIROSHRANRO RHLHIHPIRIC A6 sequence that
provides or encodes at least 50, 55, 60, 65, 70, 75 or 80%, particuiarly, at least 85%, at least 90%, at

least 95%, atq@idendyrasy AdOS0E! i artmpicaitRedabiortiecily dne et fiosrdoPaie framework

regions. In ageAGRNMS Wil chathis.e MRRAIGME BbAHAGCARINS HorYreamkain ab leastste at least 2, at least
3, least 4, at least 5, or at least 10 aming ace'd resgi\%ues thatgh?es (do) not occur at one or more specific

positions of aitixh ahtbad}. RAALRAS: HmERdIE NYi6Hand/or acceptor constant region(s) may
be, e.g.1derived or ehfgingeaiiama-gelinlineARAdE GRIG. &1 MALHES: BRIIBOMY gRRRr@unctional

antibody (e.g., antibodies well- 70known in the art, antibodies in development, or antibodies
commercially\Riabias. d&Enssfsdtein, the term "CDR" refers to the complementarity determining

region within antibody variable sequences. Therg are three. CDRs,in each of the variable regions of the

vy ehain andl e TG RS By A DA B SR B cah of he

variable regior&riite tetie 1RBR-set " dsnseibadh erpinteefors ipa@pgiouptbk ttweadcC DRS that occur in a

single variable region capable of binding th ntj en. ;fh cthb arie se CDRs have been
&?ﬁgca'i‘ Sapable of binding the an E&Tl% gespygnﬁé& 88%%%%% %ﬁ%’% 'é}ea

r
defined differently according to different systems. > system de at (Rabat et al.,
Sequenéls opEfsEmstofomTmis sgicaltistare Jeiguaiipmal tstinitescorHidinedBelviesda, Md. (1987)

and (1991)) not gRvRrQVides RRURaMRIgHALS Fesidus B0mbsting Sysiemaapglicakle to any variable

region of an antibody, but alSo provides precise residue boundaries defining the three CDRs. These

CDRs may b@Tafah a8 )heh e RRIOEHS R SR cHiB G HY tRRS &L SAeRitan®I. Biol.

196:901-917 {798} apdLbobiant RbulabaieiRAL $Ii6r388 (:98%)daupddhal certain sub- portions

within Kabat CDRs adopt.nearly identical peptide backbone confoimations, despite
1‘63(%01) con‘t)aining ngeduAa" a%dp&le antibody, wﬁl reduce the amount o?'?a%eled A

25  Dbound to the antibody.

The term "antibody”, as used herein, broadly refers to any immunoglobulin
(Ig) molecule comprised of four polypeptide chains, two heavy (H) chains and two
light (L) chains, or any functional fragment, mutant, variant, or derivation thereof,
which retains the essential epitope binding features of an Ig molecule. Such mutant,
30  variant, or derivative antibody formats are known in the art. Nonlimiting
embodiments of which are discussed below. An antibody is said to be “capable of
binding” a molecule if it is capable of specifically reacting with the molecule to

thereby bind the molecule to the antibody.
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having great diversity at the level of amino acid sequence. These sub-portions were designated as LI,
L2 and L3 or HI. H.2 and H3 where the "U and the "H" designates the light chain and the heavy chains
regions, respectively. These regions may be referred to as Chothia CDRs, which have boundaries that
overlap with Kabat CDRs. 5 Other boundaries defining CDRs overlapping with the Kabat CDRs have
been described by Radian (FASEB J. 9:133-139 (1995)) and MacCallum (J Mol Biol 262(5):732-45
(1996)). Still other CHRISBARGEN BERARIORS wel/ eoeiBtHNCREP SRISTGP therapsveosyetems, but will

nonetheless qygdapwithdhgKabatiCiks «akheHah by, mambe shateagd gilangthened in light of

prediction or experimental findings 10that particular residues or groups of residues or even entire

CDRs do not SigAfiS s TP R SABEHDIHENGC FRS AL AR S BEFPREALITHTEY SANATCDRs defined

according to anyigfuidedel BrstemataibrugMpasituarenkadimants.usadababossbathia defined
CDRs. A% used hggeigﬁttlweater "canoni al'é residuetrefer to a re?sid%e ina QPR or 15framework that
defines a’partiCufar ¢ Sﬁtlgf@fﬁ? SrGctdread detihied %?PE%%% ISRIE% 28 Y o\idt BisTS4be:001-907

re
(1987); Chothiztbdt. ederpdifiBidly BRridom{1e823d botibadé sneqrparatebdbretnrbieddference).
According to Chothia et al., critical j the CDR i tihodies have nearly identical
peptide backbg%é%)grrlw |Prrng?%r§§ e}%%ﬁg% 3?%%%5{%&?%9%1? t %?Egé?%}b%rr%#ﬁghé%ﬂniquence. Each
10canonical SHustirehspudifies peifivaloly gy $§60G6 pblptitte B¥ckBdri@orsion angles for a contiguous

segment of amino agid, tegiqUesfaHmING, 2 0meayy ARMSREBERINIBELSENS, dapor” and "donor

antibody" refer to an ant_ibodygrovidin one or more CDRs. In a particular embodiment, the donor

antibody'fs arv#iemseRs i bbepasrekharrdrantifrdiR tieVihtis¥da som dirrsamdaramework 25regions
are obtained g¢Qa{ivVeRe R40e SaAMRShakR RemaNzet.sntRPesHae dsrmindanan antipody” refers to a

non-human antibody providing one or.more CDRs. = As used herein, the temi "framework" or
"framework &b ~Fach 4y ghapdifompiselaleiehsdra vardtfr segn rrbmsueEE CDRs.
Because the axadi definiionoefa LR SEdiienca camstaatdetarmimad kphdifieresssysiems, the meaning

of 30a framewaork sequence is, subject to correspgndingly different interpretations. The six CDRs
DR Ty O A o T S b T G LR b el 0 civde the
framewdrk regvixbd's_fiﬁie_tdhmd?igmichmﬁ lwmdmh@mmyyt@lawd icnofemeudriredmam{FRE FR2, FR3 and
FRY) on each chin i\ GORLIe peplioned Aetyeendifd A0d ER & BIRMENsRN FR2 and

FR3, and CDR3 FR3 and FR4. Without specifying the particilar su gions as FR1, FR2,
FR3 or FR4, achranteiliBik FegloM BaanfeYariedompetaé el eprddaRssmddwushBimeddmred within the

variable regiogff ﬁrﬁ»iﬁ@m%nﬂﬁiﬁ'{ @JJ)&é?B&kW&%HHPHﬁ@i@'@hl&ﬁ%@&@cﬁ%ﬂ?ﬁéﬁﬂﬁm FR represents
one of the four sub- r%%;ons and FRs represents two or more 50f the four sub- regions constituting a

framework re§iB&?: Lﬁ%ﬁhg%\dry W&ﬂaq}ﬁm%ﬂlfﬁﬁlﬁ‘é&ﬁt@ %%%iﬁ’éﬁ%éeaﬁelﬂﬁbwn in the art, In
one embodimes, oinhe doveptiondhgxuenas keavigGhrinendilighs, sbein, agsepiar searences are
selected from the sequences described in Table 2 and Table 3. Different combinations for human
framework se&ifélrg?g $3FRI to FR4 are stated in said tables. 10 Table 2: Human heavy chain acceptor
sequences SEE. “IDIpe term "antigen-binding portion" or “antigen-binding fragment”of an
antibody (or simply "antibody portion" or “antibody fragment”), as used herein, refers
to one or more fragments of an antibody that retain the ability to specifically bind to
25 anantigen (e.g., RAGE). It has been shown that the antigen-binding function of an
antibody can be performed by fragments of a full-length antibody. Such antibody
embodiments may also be bispecific, dual specific, or multi-specific formats;
specifically binding to two or more different antigens. Examples of binding
fragments encompassed within the term "antigen-binding portion" of an antibody
30  include (1) a Fab fragment, a monovalent fragment consisting of the VL, VH, CL and
CH1 domains; (ii) a F(ab"), fragment, a bivalent fragment comprising two Fab
fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment
consisting of the VH and CH]1 domains; (iv) a Fv fragment consisting of the VL and
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No. Protein region Sequence 12345678901234567890123456789012 43 VK7-41/JHG FRi
r(XJ,QSG E.P8 ... SC 'v 44 .4411 a6 FR2 ""GQI-i-T.KG.. 45 ...:::V79774.11.3-0,&-F-R3F7.78
TSTAYLQIL.Q.81...pTAA 46. jr.H7H4-:27'71+6:FR44-: WOGTTVTVESSH 47 VH1-2/JH6 FR1
QVOLVQSGAEVYKPGASVKVSCKLSGYTFT 44 VH1-2/JHO FR2

VH domains of a single arm of an antibody, (v) a dAb fragment (Ward et al., (1989)
Nature 341:544-546, Winter et al., PCT publication WO 90/05144 A1 herein
incorporated by reference), which comprises a single variable domain; and (vi) an
1solated complementarity determining region (CDR). Furthermore, although the two
5  domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be

joined, using recombinant methods, by a synthetic linker that enables them to be made
as a single protein chain in which the VL and VH regions pair to form monovalent
molecules (known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science
242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. US4 85:5879-5883).

10 Such single chain antibodies are also intended to be encompassed within the term
"antigen-binding portion” of an antibody. Other forms of single chain antibodies,
such as diabodies are also encompassed. Diabodies are bivalent, bispecific antibodies
in which VH and VL domains are expressed on a single polypeptidé chain, but using a
linker that is too short to allow for pairing between the two domains on the same

15 chain, thereby forcing the domains to pair with complementary domains of another
chain and creating two antigen binding sites (see e.g., Holliger, P, ef al. (1993) Proc.
Natl. Acad. Sci. USA 90:6444-6448; Poljak, R.J., et al. (1994) Structure 2:1121-
1123). Such antibody binding portions arec known in the art (Kontermann and Dubel
eds., Antibody Engineering (2001) Springer-Verlag. New York. 790 pp. (ISBN 3-540-

20 41354-5).

The term “antibody construct” as used herein refers to a polypeptide
comprising one or more the antigen binding portions of the invention linked to a
linker polypeptide or an immunoglobulin constant domain. Linker polypeptides
comprise two or more amino acid residues joined by peptide bonds and are used to
25  link one or more antigen binding portions. Such linker polypeptides are well known
in the art (see e.g., Holliger, P., et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-
6448; Poljak, R.J., et al. (1994) Structure 2:1121-1123). An immunoglobulin
constant domain refers to a heavy or light chain constant domain. Human IgG heavy
chain and light chain constant domain amino acid sequences are known in the art and

30  represented in Table 1.
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wvirc-2;0GLEWMG 48 VH1-2/.706 FF3 RVTKTRDTSISTALSRIRTYCIAR 46 VH1-2/JH6 FPA
WGOGTTVTVSS Table 3: Human light chain acceptor sequences SEQ IC No. Protein region
Secuence 12345678901234567890123456789012 49 1-12/L5/JK2 FR1
D:QMTQSTS3VSASVGTRVTITO 50

Table 1: Sequence of human IgG heavy chain constant domain and light chain
constant domain

Protein Seguence Sequence
Identifier

123456789012345678901234567890

'SEQ ID NO.:41 ASTKGPSVFPLAPSSKSTSGGTA@LGCLVK

Ig gamma-1 DYFPEPVIVSWNSGALTSGVHTFPAVLQSS
constant region GLYSLSSVVTVPSSSLGTQTYICNVNHEPS
mutant NTKVDKKVEPKSCDKTHTCPPCPAPERAGG

PSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPuK

SEQ ID NO.:26 TVAAPSVFIIDPSDEQLKS TASVVCLLNN
Ig Kappa constant FYPREAKVQWKVDNALQSGNSQESVTEQDS
region KDSTYSLSSTLTLSKADYEKHKVYACEVTH
QOGLSSPVTKSFNRGEC

Still further, an antibody or antigen-binding portion thereof may be part of a
larger immunoadhesion molecules, formed by covalent or noncovalent association of
10 the antibody or antibody portion with one or more other proteins or peptides.
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
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I-fl/_5/5Y2 FR2 WYOQKPGKAPKLLIY 51 1-12/15/JK2 FR3
GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC 52 1-12/L5/JK2 FR4 FGOGTKLEIKR 53 . ,FRI 5..2.
EIVMT SPAL-.F.R;TC. '54":

and a C-terminal polyhistidine tag to make bivalent and biotinylated scFv molecules
(Kipriyanov, S.M., et al. (1994) Mol. Immunol. 31:1047-1058). Antibody portions,

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
5 antibodies. Moreover, antibodies, antibody portions and immunoadhesion molecules
can be obtained using standard recombinant DNA techniques, as described herein.
An "1solated antibody", as used herein, is intended to refer to an antibody that
18 substantially free of other antibodies having different antigenic specificities (e.g., an
isolated antibody that specifically binds human RAGE is substantially free of
10 antibodies that specifically bind antigens other than human RAGE). An isolated
antibody that specifically binds human RAGE may, however, have cross-reactivity to
other antigens, such as RAGE molecules from other species. Moreover, an isolated
antibody may be substantially free of other cellular material and/or chemicals.
The term "human antibody”, as used herein, is intended to include antibodies
15  having variable and constant regions derived from human germline immunoglobulin
sequences. 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. However, the term "human
20  antibody", as used herein, is not intended to include antibodies in which CDR
sequences derived from the germline of another mammalian species, such as a mouse,
have been grafted onto human framework sequences.
The term "recombinant human antibody”, as used herein, is ‘intended 10
include all human antibodies that are prepared, expressed, created or isolated by
25  recombinant means, such as antibodies expressed using a recombinant expression
vector transfected into a host cell (described further below), antibodies isolated from a
recombinant, combinatorial human antibody library (Hoogenboom H.R., (1997) TIB
Tech. 15:62-70; Azzazy H., and Highsmith W.E., (2002) Clin. Biochem. 35:425-445;
Gavilondo J.V., and Larrick J.W. (2002) BioTechniques 29:128-145; Hoogenboom
30 H., and Chames P. (2000) Immunology Today 21:371-378 ), antibodies isolated from
an animal (e.g., a mouse) that 1s transgenic for human immunoglobulin genes (see
e.g., Taylor, L. D., et al. (1992) Nucl. Acids Res. 20:6287-6295; Kellermann S-A.,
and Green L.L. (2002) Current Opinion in Biotechnology 13:593-597; Little M. et al
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-/L2K2 FF2 wYQQKPGQAPRL:Y]:, 55°'., 1/2 GIRARFSGSGSGTDFTLTISSFAWYC 52: 24
FGQGTKLEIKR 15 As used herein, the term "germline antibody gene" or "gene fragment" refers

to an immunoglobulin sequence encoded by non-lymphoid cells that have n

ot undergone the

maturation process that leads to genetic rearrangement and mutation for expression of a particular
immunoglobulin. (See, e.g., Shapiro et al., Crit. Rev. Immunol. 22(3): 183-200 (2002); Marchalonis et
al., Adv Exp N9 BiBrzewivgi3tydend )i o be tRB A i tI§aY proviBsasss: ¢ %mbodiments of

the present SiQyRALOR StenSHEPH:HAS HRcQaRiINel atigesing.antkad gebesmaenmnore likely than
mature antibody genes to conserve essential anﬂno acid,seqignce stryctures characteristic of

individuals in THEEREiIEs Oheh DAV SEMERRT TooBE T EE8gHIzEY!

TR PSHR§ B urce when used

therapeuticallyattatiatspesissni\ttisad deereid fihe harman loyrrdsidiesyeseouiigrtain residues within
the 10var§'able reL%ion that have mo e(i}rjnnpact pn the bindiﬁlgesge ificitty and/or aﬁin&tg of an antibody, in
¥ C m 1CS are

Tts,, however, Suc

. S TCES, in am € 8 T, Mo
particulara hirtanized an'ilebo?ﬁ/. ey residue includes, BUt 1S ROt fim

antibo

edmfo, one or more of the

following: a resigaethat is atjacartgerasG iR, whootentiahgll tessdatiorositenfear be either N- or

0-9'y003y'ati0§é§1t§)c£ gm;seaeﬁqwsg @&ﬁ&h@%c able of IteIREHDGWI. 18 antige. a fesidue

capable of interacting w

a 15CDR, a canonical residue, a contact residue between heavy chain

variable regiothaNH [ight \Changioasiabibeeregiorhinars siefilo ditthicthravaeaichgiomdiland a residue in the
region that ovgrlaRa ReMesI: R oA seliniion.of & yariehleeam.chaln LPRLANG the Kabat

definition of the first heavy chain framework. The term "humanized antibody" generally refers to

antibodié® wHiEHHIHHREE Sopnl i Bedy IRFPERGATRAIAISI & EYfon sequences from a non-human
species (e.g., a MOUBRY Rethincwihishcainlerstya REEHON ehibedds wndioMipsecreaias been altered

to be more "hyman-like", i.e,, more similar to human germline variable sequ
numanized arEUBAVHS SAERRS FERBASHERE0) O AR CRITH M GO 1

from another species, such as antibodies having murine heavy and light

ences. One type of

gion sequences

chain variable

regions linked to human constant regions. The chimeric antibody can be produced

15 through recombinant molecular biological techniques, or may be physically

conjugated together.

The term “CDR-grafted antibody” refers to antibodies which comprise heavy

and light chain variable region sequences from one species but in which the sequences

of one or more of the CDR regions of VH and/or VL are replaced with CDR

20  sequences of another species, such as antibodies having murine heavy and light chain

variable regions in which one or more of the murine CDRs (e.g., CDR3
replaced with human CDR sequences.

The terms "Kabat numbering”, "Kabat definitions and "Kabat la

used interchangeably herein. These terms, which are recognized in the

25  system of numbering amino acid residues which are more variable (i.e.

than other amino acid residues in the heavy and light chain variable reg

) has been

beling" are
art, refer to a
hypervariable)

ions of an

antibody, or an antigen binding portion thereof (Kabat ef al. (1971) Ann. NY Acad,

Sci. 190:382-391 and , Kabat, E.A., et al. (1991) Sequences of Proteins

of

Immunological Interest, Fifth Edition, U.S. Department of Health and Human

30  Services, NIH Publication No. 91-3242). For the heavy chain variable region, the

hypervariable region ranges from amino acid positions 31 to 35 for CDR1, amino acid

positions 50 to 65 for CDR2, and amino acid positions 95 to 102 for CDR3. For the

light chain variable region, the hypervariable region ranges from amino

19
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sequences are introduced into non-human VH and VL sequences to replace the 25 corresponding
nonhuman CDR sequences. In particular, the term "humanized antibody" as used herein, is an
antibody or a variant, derivative, analog or fragment thereof which immunospecifically binds to an
antigen of interest and which comprises a framework (FR) region having substantially the amino acid
sequence of a human antibody and a complementary 30 determining region (CDR) having
substantially HeaAfiAer SR Seiuancs b rasinms Rl O dAtiHORA: AL ARAHEHS ROFHPRS m
"substantially%dndhe esinteit of a CDR refers to a CDR having an amino acid sequence at least 50. 55,
60, 65, 70, 75 or 80%, particularly at least 85%, at |east,90%, at Ieagt %E,S,%, t least 98% or at least
99% identical to the’ahiiid ATitIsRulsHRS &F%@ﬁ-ﬁﬂ%ﬁ%ﬂ%&&%} e R.r%g {hi&hized antibody
comprises suhgiaatady alkeieideasonecgneviypigathe il ivanablatddEinsi(Fab7 &als, F(afr) 2,
FabC, Fv) in which all or s ntiall of the CDR.reqions S those of a non-human
immunoe%obuﬂgé?f%f,aa%ﬁ %%:%Sg/?fba(tg?f:% t%b({gél%%greassl? %tg%%%ﬁsgﬁ%?)tﬁg ng()}rgggv%%ka]r%a?bns are those of
a human Simevithegjobwin donsansusrsefjtherfoentvesticidaivps amsprmarirdg dngbtdihalso comprises at

least a portion.of, an JmIRLRQAADHIIMCIRSIRRL LRI L5& b MRialy dhalgh &bumandmprunoglobulin. In

some embodiments, a‘humanized antibody contains both the light chain as well as at least the variable
domain of a HEaAgediainhT kensaibsdiPaisb Mgt indthee HECHCHitEe [ON2CHETand CH4 regions

of the heavy 1grghainninsereemberingdisnaibinmanizahantibesy anlysentainaddaemanized light

chain. In some embodiments, a humanized antibody only contains a humanjzed heavy chain. In

specific Embddifeitel Dh{HBstesk EEms 4R ConEihe S Misndniz sBeiifable domain of a light
chain and/or kyipsdiizest, hearershaitepthe funanizadianiibody danhrcelid@thigacany class of

immunoglobuling, 15includjng ICY-, IgM, IgG, leD, IgA g d.any.iso , including without
limitation IgAIPSYASTIGES fbgﬁfqgéﬁ %‘h?}‘%@&‘fﬁ_ }?g%l%géiz@d%ghﬁ@bﬁloﬁgg%bmprise sequences
from more thanronelaligsstdeas@§ide alnakpitic uide covstantdersiiSomay B sefalted to optimize
desired effectay, funeions (AN BEBRIGYSRMEUTIOMMRLR ALl T, famean@t ffd CDR regions
of a humaniz&d anti ody need not correspond precisely to the parental sequences, e.g., the donor
antibodyl £ DRy ¢hibedinsehsusbemework enalibainiasidepizedtty Suptithtlonstihstrtion and/or
deletion of al feastsope, AIRO BSi RSlde sRieliheR T fiRmeORsiuR AL thal site does not
r

correspond to either the donor antibody or the consensus framework. In a 25particular embodiment,
such mutatiofBCHERBIEHARTPAATBBIEXIBHERA. BRSSP [ExBesorisses, 389/°70, 75 or 80%,
particularly atjeastd¥nsmar&:poriouanybal deast @R anshiniRarticwar @drigrst 95% of the
humanized antibody residues will correspond to those of the parental FR and CDR sequences. As
used herein, ﬂ%‘?@#ﬁ g%‘b%%ﬁ%ﬁ‘]‘?f?ﬁﬁi’@ BTt TEH ﬁ’é%%‘é%ﬁfﬁ@re%’% Oihe Ensensus 30
immunogiobulinosagiehecartAmtiseti enelbydherner teansenttsdonmuroglphuliiiabéguence” refers to
the sequence forme fromdtgeererlplo% frgg}lje@ PCC, rrin(gt moigo %:idst(g. nlé(é](gotidesg in a family of

. $ use referst mentarit
related immunoglobulin‘'sequences f§ee e.g., Winnaker, From Genes to ¢lones i{}e agsgesellschatt,

Weinheim, Geegiamy B8 Antihod fanarigbsf seqneneesg [Dimutins; tach(@oRitivreashiod bonsensus sequence
s occupied b UNG RS GEUTNGHIIS L aRUENb 12 SPLIORIN g aEt f o aming

acids occur equally frequently, either Can be included in the consensus sequence. As used herein,

"Vernier" zon&Rierand GPRbJer erch affbavrraldsitgianthhnsyradideRepiRastistdure and fine-tune
the fit togntiggn a3 AeSSHHa LY FAURANEDRs that occur in a single variable region capable of

binding the antigen. The exact boundaries of these CDRs have been defined
differently according to different systems. The system described by Kabat (Kabat et
al., Sequences of Proteins of Immunological Interest (National Institutes of Health,
Bethesda, Md. (1987) and (1991)) not only provides an unambiguous residue

30  numbering system applicable to any variable region of an antibody, but also provides
precise residue boundaries defining the three CDRs. These CDRs may be referred to
as Kabat CDRs. Chothia and coworkers (Chothia &Lesk, J. Mol. Biol. 196:901-917
(1987) and Chothia et al., Nature 342:877-883 (1989)) found that certain sub- portions
within Kabat CDRs adopt nearly identical peptide backbone conformations, despite

20



S5Winter (1992, J. Mol Biol. 224:487-499, which is incorporated herein by reference). Vernier zone
residues form a layer underlying the CDRs and may impact on the structure of CDRs and the affinity of
the antibody. The term "inhibition of binding" of RAGE to one of his ligands as used herein
encompasses partial (as for example by about 1 to 10% or more, in particular about 10 20%, 30%,
40%, 50%, 60%, 70%, 80%, 85%, 90%, or 95% or more) or complete reduction of said 1 igand binding
activity. Said TARRSESFROEBRHNG half e HABIAYASH BYIEFRF SultitsieSHRsPREPAY BB le in the art,
preferably by agyemethesas exendnlifiod Herein .as iy exaaple HTRId assaysdieserbad herein. As
used herein, the fﬂoi "neutralizing" refers to neutralization of %’O ical 15 activity of a target protein
e R PRGN B At EHRE TORTHNS Bt G880 BETRE resut o diferent

when a bindin
ways of bindingfat<hid &3idtngipadEn tohibie tavegbhumdardsampleyaniptratizikgbm&DIBs.caused by

binding of.the hindi rotein in.a.region,of the target, which S ffect receptor binding to the
target mo ecufgggﬁﬁt%%%% ?\?gﬁ/%lﬁ%ﬂ%g 0 aslgi‘ﬁ%e}ﬁ%p%ll%’f;éﬁtrg %%S%gghﬁn%% B%Ege e of the receptor
20binding to tHestailgdtbyPridhb(bkduR FiRalR3 naltrai%en the MagetbroxélrMidtRiey. Each of said

different mechapisyEaysQ¢65E RGN NG, e HREISHERHON finibAYHGHIAIY @AY ENSING binding

protein is a neutralizing antibody whose binding to RAGE results in neutralization of a biological

activity of RAGE Phcehars sHemsubHE Il gUIRaRIs bRttt i Ac bk B Reditss ghbiologically
25activity of RAGEBY il JeastRROHIch kA%, AR FAROULRNY6: 3096 iARYe 1 FAMINEO%, 70%, 80%,
85% or more. Neutralization of a biological activity of RAGE by a neutralizing binding protein can be
assessetlby HELRHFIRYBRES i ST SRR AT P RAGE BISTIG RS ACtIRY HWlERHER h the art,
and/or exempliifipgtinithgeaxpearingental pedio dsusedhstid aninfIkanpes & fmeliGcandihg to 19. For

example 30 neutralization of RAGE neutralizes the binding of RAGE, to AR-globulomers as measured
in Examples SOHH 8 % RO RS i ﬁll&ﬁlol%gcﬁa gé‘fﬁ%lreeﬂl?@gg%nﬁge% ?5( s ol

e2fiadted Yeduction of cerebral
blood volume'telétedribRe in vivo in an animal model relates to a partial or complete inhibition, as for

example by at least ahouL1 0 10%, 3 1£aS, Ao 1524420750 A0 30%epRG, 70% B0%, B5%

or more, if compared to a non-treate control, or in particular, it compared to a negative, monoclonal or
polyclon&$, imframoegoiotin iddiypreaquntollanernipnised tdfesitustureas skdbed Bdeepistghe” as in vivo in
an animal moge| pay6T-AxRressioe1 wnauRH e i6iRies: 19 arsiagstispllosiandicanbimprovement of

CBYV, if compared to a non-treated control, or in particular, if compared to a negative, monoclonal or

polyclonal, imBth&EISISAPRIAEE Per B ki ot fotedutterr dramyidietbmgird +afiter and /or amyloid
plaque area” a3 MARVMAL TDRYO fithah ABaLINAHSL e IResRINg:pide dachRfidelates to a partial
10or complete reguction, %s for example bg/ at Ite S ab?lj}l t010%, .at least ahout 15%, 20%, 30%,
30%, 50%, R TOHSIR B AP TSR IS5 1 AHORAFMSREE EOHrR i partculan
comparexto aaegaivermonosieidcoprolydlonaktinfimemiglbikitoisatypercantksl féra "inhibition of
aggregated AB1-40 peptide-induced.dynamin céeavg&%of 151hi ocampal neurons in vitro; relates to a
partial or comﬁ?&%rﬁ%ﬁslﬁ%lﬁ?%so%fn&aﬁcﬁer Syl/ at least apout féf)ol 0%, at least about 15%, 20%, 30%,
40%, 50%, 60%,  As used herein, the terms "donor" and "donor antibody" refer to an antibody
providing one or more CDRs. In a particular embodiment, the donor antibody is an
antibody from a species different from the antibody from which the framework
25  regions are obtained or derived. In the context of a humanized antibody, the term
"donor antibody" refers to a non-human antibody providing one or more CDRs.
As used herein, the term "framework” or "framework sequence" refers to the
remaining sequences of a variable region minus the CDRs. Because the exact
definition of a CDR sequence can be determined by different systems, the meaning of
30  aframework sequence is subject to correspondingly different interpretations. The six
CDRs (CDR-L1, -L.2, and -L3 of light chain and CDR-H1, -H2, and -H3 of heavy
chain) also divide the framework regions on the light chain and the heavy chain into
four sub-regions (FR1, FR2, FR3 and FR4) on each chain, in which CDR1 is

positioned between FR1 and FR2, CDR2 between FR2 and FR3, and CDR3 between
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70%, 80%, 85% or more, if compared to a non-treated control, or in particular, if compared to a
negative, monoclonal or polyclonal, immunoglobulin-isotype controL A "reversal of AB
1-42globulomer-induced reduction of synaptic 20transmission™ in vitro, relates to a partial or complete
reversial, as for example by at least about 1 t010%, at least about 15%, 20%, 30%, 40%, 50%, 60%,

70%, 80%, 85% or more, if compared to a non-treated control, or in particular, if compared to a
negative, mofiB3lendFB¢ pbiybionahcrfinundglodtiilscypeceontes. FR1. ARgebikhkzing monoclonal

antibody" as pred,hereinsntendediodefeito,aisRaration At antibadyopieeulesryhich upon

binding to the specific antigen arc able to comg:te and inhibit the binding of the natural ligand for said

antigen. In a fErirhleapiunerpskimeprabeptcapine ansm e thln sheing dritisddies of the
present invenjion,arersenaple-afcampeiRgott RAGE for hinding tpatlaashens abits linane's, in
particular a ligand selected from AB-peptides, AB-nlobulomers, S100b 30and Arnphoterin, and to
prevent RAGE B16/Yc3 1A SEiR P RLtan: 2 fra‘f‘ﬁ@“‘?‘ﬁ#rﬁe'gé%’ﬁvity" includes activities such as the
binding specificity/aHiniynoicanyactinoahd figlarianitgestpior exanpls, A laoti-RAGE antibody that binds
to an RAGE antigen and/or the peutralizing potency of.an antibod r mple, an anti-RAGE
antibody who?sneog?n%iflanbﬁ c(’é‘ﬁ&@%%eﬁﬁ%ﬁz%ﬁﬁ%‘b%% 8 ica a{:g}?\%gﬁéf?ﬁgﬁéaﬁég aécc?ﬁoé "biological
function" or "aefivitgtoiR ABE midioheidewgribent adethabod & Jighlal2radsthidenty Deffesemface receptor
for AB or a reqepiet, nalmedlales iransRa AL RGBT QP kI AR iRkl derm "epitope” or
"antigenic determinant” includes any polypeptide 5determinant capable of specific binding to an
immunoHflobulin or T-cell receptor. In certain embodiments, epitope detiuninants include chemically

active surface ggRrupingsm i RelsCiss stedpies Rfpaaacids, sugar side chains, phosphoryl, or sulfonyl,

and, in cert'E mbodimentsmay-have-speciic-three-dimensgional-structural-chs acteristics, and/or
specific chergﬁ%harcterisz_j!ecgs‘iiﬁln epitope |s a region of an 10 %nﬁgen that is bound by an antibody. In
certain emigoommentsianantibody is-said-tgspegitcatllybrnt e ssngEa wyhest it preferentially
recognizes ft: TplexX T SREIE ALY afes. The term
"surface ple allows for the

analysis of [eat] HECHR concentrations
within a bioFenasr Malrx;HoF EXaInple el ihe Blacoreaystens(Rhasmac@A0sensor AB, Uppsala,
Sweden angl Pigeataivayy N3y Foromstierdesergiiongs sec Jonsson, U.; et at (1993) Ann. Biol. Gin.

51:19-26; Jpnsson, U., et alE(1F9DBiotechpyeesCEEEIBEE27S Jornss6n B et al. (1995) 1. MoL

Recognit. 8{123131:| and Johnnson. B., etlat (1991) 4nal. Biochem. 20198:268-277. The term "kon",
as used herein 4$ intended’idlrefef 6 theon'Tate eerstaift!for association of an antfpody to the antigen
to form the ntiﬂgdy/; ntigpﬁ%r%bw aghid <B¥%¢M§3R§@F§%¥M¥EW&%D%?¥FE%P1.epr herein, is intended

to refer to ttmﬁ&a@con&ﬁﬂl&ﬁﬂm&dﬁ%&é&aﬁbmom%m%m%n complex as is

known in the art. The term "K.d", as used herein, is intended to refer to the dissociation constant of a
particular antipggy-antigen ﬁgr&gﬂp& 1S, Js blggggg&gn the art. The term "labelled binding protein’ as
used hereiﬂrlé%iets- gaproteiny } belincorpora ed-thatproy idesfor-the-identification of the
binding pro1e|be30F aﬁlcﬁarly,etﬁ is a detectable harker. e.g., incorporation of a radiolabelled

No.
12345678901234567890123456789012
DIQMTQSPSSVSASVGDRVTITC
49 1-12/L5/JK2 FR1
50 1-12/L5/JK2 FRZ | WYQOKPGKAPKLLIY
51 1-12/L5/JK2 FR3 | GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC

1-12/L5/JK2 FR4 | FGQGTKLEIKR

As used herein, the term "germline antibody gene" or "gene fragment" refers

to an immunoglobulin sequence encoded by non-lymphoid cells that have not
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amino acid or attachment to a polypeptide of biotinyi moieties that can be detected by marked avidin
(e.g., streptavidin containing a fluorescent marker or enzymatic activity that can be detected by optical
or colorimetrie methods). Examples of labels for polypeptides include, but are not limited to, the
following: radioisotopes or radionuclides (e.g., 3H, '4C, 'S, 90Y, Tc, | "In, 1251, 1311, I"Lu,166Ho0, or
153Sni); fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels (e.qg.,
horseradish perdxigtasehtucidbrasen aikatiseipt dsh dtoga)ktchemilngimestant Gurmiders; biotinyl
groups; predsiermined polypeplide SRARGSLRINNIACERY @ seepndaruaPRHRT ke.g- leucine zipper

pair sequences, binding sites for secondary antibodies, meta binding domains, epitope tags); and
magnetic agelfEnERh2a63daldbhiAiin? epdiavds chents ghatamithdsp ddafUiale #4633 a binding
protein, such as@r))18apthesyashamicalydinkerbipassconmheasiabmaisty.sieh as a therapeutic

or cytotoxic agent. The term "agent" is used herein to denote_a chemical compound, a mixture of

chemical TompBEHEE. SBId B S nieraaHioR AL SriR e HROGh SIS FASHTINBI N materials.
Particularly th@dherapesiieios Gy LRiexit agems inchadaa bih ate bt dbqiteddour-patissis toxin. taxol,

cytochalasin B, gramicidin D, ethidium. bromide, 15emetine, mitomycin, etoposide, tenoposide,
vincristine, vir?Bi%%?ltﬁrel%co?cpﬁf’cgﬁKggdfo%g?%ﬁ?,ealaelﬁ’nh(’% e’lgfﬁ? gffﬁ%tr Xy ?ﬁﬂﬁ%ﬁg %ﬁ(ﬁoéflmitoxantrone,

mithramycin, aéregmyocindd whaelydnhtegtostiendigen ghacoeariticoids, procaine, tetracainc, lidocaine,
propranolol, and purgmyeimand,afjaleds,or hamalags, htee! Thedeima, cusial, apd -crystallized as
used herein, refer to an anti od]y,’ or antigen binding portion thereof, that exists in the form of a
crystal. ystaksiabée opridotheidfarrensutidrepace of iratredinghiperisdiztimdidreffiotherd farms such as the
amorphous sqligsiaieinthelianid Ehysialing stisn, CH RIS R CHIAasedRfregylar, repeating,
three-dimensional afrays of atoms, ions, molecules’(e.g., proteins such as antibodies), or molecular
assemblies (diftitethifyeRsHtBOGPEBIMFIEREE) L 7E 958k thebb-tliemsiorat Bfags are arranged
according to siegifiel @2&@%@%%@@&@B@Giﬂﬁ:ﬁhﬁkﬁ*@%ﬂdﬂ?ﬁ%ﬂ@@é’;,iB the figldud he fundamental
unit, or building block, that is repeated in a crystal is called the asymmetric unit. Repetition of the
asymmetric uFit &R RPN GE SIS RBRIGRABIE R GiveihaPaBIRidERATMB ST iPRic symmetry
provides she "ODR celiminibel esyigial, Repefiiomsidlttettuniheal) bysegutablergiatiang in all three
dimensions provides the crystal. See Giege, R..and Ducruix, A. Barrett, Crystallization of Nucleic Acids
and Proteins. BB LA KAk dSeh 2l S50 T8 e AL Pre Lot Kew vork. New
York, (1999).teghe terneVpdips beteotiddicdShoehierdedita bersin vasalrs bepohaimenCidRh of two or more
nucleotides, gjfhef, fiRopuelentides QFQE%XM%%QE@:SE ar amadified form of either type of nucleotide.
The telll1 includes single and double stranded fofms of DNA but particularly is double-stranded DNA.
5The term "isolated pesyiateldsiaerizes asebpHEraipnaraly rséanta poiedictestivg temproe genomic,
CDNA, o¥gsynihelic aiigiznOEReMeCMRNAIR IHIRIRED HBAL N YIRUR.Af s g, the "isolated
pol)mucleotide™: is not associated with all or a partion of a polynueleotide with which the "isolated

polynucleotid ¥ R HEEIR: Fe% aa1aBRPIRIKES Yo LepdRirik idgiarcabasiPrsmeithed to in

nature; or does BORREOTELHN-NAI € ASnat Whadafg @l sRE $eRtBne variable sequences.
One type of humanized antibody is a CDR-grafted antibody, in which human CDR

sequences are introduced into non-human VH and VL sequences to replace the

25  corresponding nonhuman CDR sequences.

In particular, the term "humanized antibody" as used herein, is an antibody or

a variant, derivative, analog or fragment thereof which immunospecifically binds to
an antigen of interest and which comprises a framework (FR) region having
substantially the amino acid sequence of a human antibody and a complementary

30  determining region (CDR) having substantially the amino acid sequence of a non-
human antibody. As used herein, the term "substantially" in the context of a CDR
refers to a CDR having an amino acid sequence at least 50, 55, 60, 65, 70, 75 or 80%,
particularly at least 85%, at least 90%, at least 95%, at least 98% or at least 99%

identical to the amino acid sequence of a non-human antibody CDR. A humanized
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The term "vector”, as used herein, is intended to refer to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid”, which
refers to a circular double stranded DNA loop into which additional DNA segments may be tinted.
Another type of vector is a viral 15vector, wherein additional DNA segments may be | igated into the

viral genome. Certain vectors are capable of autonomous replication in a host cell into which they are
introduced (e antibribtepmpriset SrbsEyipdy 2 haées fea b Aatn BEreplcabioivantepidmal mammalian

vectors). Oth%fom%egira(@,-Qabr,l%@phﬁm,np@mmm\éﬁquﬁmmi@wane&fat@@m) the genome of
u

a host cell upon introduction into the host cell, 20 and thereby are replicated along with the host
gcnome. Mor&gijers ééﬁ%ﬁméé?dﬁé’%éf@a‘ﬁﬁb‘@@%i@&wﬁg HhFESSIATYT GERadb which they are
operatively linkgich SucBestofs B sefpErpaieviaieiBassracandinsmt iaxpiassion vectors" (or simply,
"expression vectors”). In general, expression vectars of utility in recombinant DNA techniques are
often in the foW%’f‘Bi%\%?ﬁ?H‘s‘?%sﬁ%u nggﬁq%pgéﬁf%{%lﬁ: Lt hite §n§%’8 Yé&&or' may be used
interchangealkbhgsithe fplassmichistibe sfiesticommghijulseshfistmt ofgiecidic) Hepwealéy thiae invention is
intended to ingludg, such, aitel arms; ohexpressian ueclors. seh, s Yl uBEIRrs G dnsreplication.
defective retroviruses, adenoviruses and adenc-associated wrusesfz, which setve equivalent functions.
The term "opéblthéifigbtichapers wolbajuxt iqaeisitio manheledetha cdrmpenertbalo dbescribed are in a

relationship pgrmifing, fem {q.iunglon iprheliuerdes Maanel AePRIYREAURDEEaQPerably linked
to a coding sequence is ligafed in such a way that expression of the _cocﬁng sequence is achieved
under cdiditichaieokh grmp RmRkmB e chilgasEed ARdR STy iR e ugEgiRsAdE  Include both

expression conipl 38AMeRCEDHIALAIR, GONtiaMANHSI WHRRE saRe-ohinisreshanRdiLoression control
sequences that act in trans or at a distance to contrgl the gene of interest. The term "expression

control sequefd™ 48 HRSSH IR SFRMRTBIENS 16 PURAIEIE IR BRI SRL DA AP e ssary to effect
the expressiok:aad]pHeessinta0fxtoding sade noasiv-ediebwheyaare ligated. Expression control

sequences include appropriate transcription Sinitiation, termination, pramoter and enhancer
sequences; eﬁicien?ﬁ%g\%‘%’é@%@ﬂ&%ﬁ%ﬁg ¢ éﬁca]%%pesdp |((:)|rﬁlg§i 2t aﬁg@?&g@ﬂ‘)&ﬁ‘gﬁo"# 1sﬂllgnrslals; sequences
that stabilize éytbplaghid MENAgSepidrigdsativhledn hateeytisotgtatiornlefficiendpgiie., Kozak consensus
sequence); sequences,that rotei £ ilgl% \N#:lgqlg Hﬁgd SOLSHFES hat enhance
protein secreﬁgﬁﬁé}ﬁgﬁr%%?z%%ﬁ%%%g)%tutérﬁoll glguencggsgéif ers l&ﬁepen(ﬁng uggn the host organism;
in prokaryotesosuutircerironesdimncey gdee iy desidaspimnoted, nepeBBh aPbiHling site, and

transcription tgrRInAlNR SEALSDEE 1D GHIRDOIRSEEREEAID:. SHALAOBNAL SeIMERreSinEIude

promoters and transcription termination sequence. The won "control sequences" is intended to include
components WHSYE Br&seite is essential for expression and processing, and can also 15include

additionalylcomponentgavhaseBrRIBACEDR agianiagetumdtirexanplayleadeisequences and fusion
partner sequences. "Transformation”, as defined herein, refers to arglé)r%gﬁgs bY which exogenous
Gar condifiony

DNA enters a$00STREM RIS IR Aot SEALFTRdter Sratii SPBY"AEA iB6HE using various
methods well knoasin fhemestork rang ioimatiqgriiay bylyubst2itianyikeawn andtbodefetidhe insertion of

foreign nucleic Ita igegs%%tr{gncesoigt%% (§1rﬁi<easrg%t]ia(l;£ cﬁ{e ﬁrxptlirc hg“s/'g) s eye. Smg Ip tﬂ%‘i’t és selected based
on the host cel Belng transiormed an may include, but is not imite to, viral infection,
does not correspond to either the donor antibody or the consensus framework. In a
25  particular embodiment, such mutations, however, will not be extensive. Usually, at
least 50, 55, 60, 65, 70, 75 or 80%, particularly at least 85%, more particularly at least
90%, and in particular at least 95% of the humanized antibody residues will
correspond to those of the parental FR and CDR sequences. As used herein, the term
"consensus framework" refers to the framework region in the consensus
30  immunoglobulin sequence. As used herein, the term "consensus immunoglobulin
sequence" refers to the sequence formed from the most frequently occurring amino
acids (or nucleotides) in a family of related immunoglobulin sequences (See e.g.,

Winnaker, From Genes to Clones (Verlagsgesellschaft, Weinheim, Germany 1987). In

a family of immunoglobulins, each position in the consensus sequence is occupied by
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electroporation, lipofection, and particle bombardment. Such "transformed" cells include stably
transformed cells in which the inserted DNA is capable of replication 25either as an autonomously
replicating plasmid or as part of the host chromosome. They also include cells which transiently
express the inserted DNA or RNA for limited periods of time. The term "recombinant host cell” (or
simply "host cell"), as used herein, is intended to refer to a cell into which exogenous DNA has been
introduced. It $GIENBOPE eFfaETaRBYThEEBIsEH Yef s ResiHEsnadBctE refsr Koo rsRIRg the particular
subject cell, byt to,theRIRABNYOL RYER. 2 prlk BetrUsencRdaiN Rediicatiangmayceccur in succeeding

generations due to either mutatjory'oir environmental influences, such proggny,may not, in fact, be
identical to the pareAtcEAd Beteite MRAIMISEILRR8A Rith e RshalSrame Yot P HIEBA" as used herein.
Particularly hegtycalls inchRlatrrakanatisrndrukanyolicaaalisnsal aetedvcamyanyefde Kingdoms of

life. Particular gukaryotic cells include protist, .plant and animal cells. In particular host cells
include b targsﬁgfrl é]?é?d fo@ﬁg %?&&%@%@c&ﬁfﬁ%@ ésomcﬁ{g%?ﬁea iaﬁ%gl}’ﬁﬁg%rgﬁ ; HEK 293 and
COS; the insectagdt ins: SEQdandfthe fulagal welb$aoghbedrfcemb cergvisiaet on thStandard techniques
may be used for recombinant DNA, oligonucleotide, synthesis, and tissue culture and transformation

9 ?ure W&m QE afgn]g{.gte t%%qgtﬁy Qit

(e.g., electropso%%on, ction). Enzym |c_react|ong and purification techniques may be performed
according to manufabaiterts ‘Spbdifisatiohbiotiag’ co Mol yosutorh plisHeehils #iaisad beragidescribed 10

herein. The foregaing.techniguies, ansl RIQRSAUTSS M6y hegrperaly.Bafarmed;ansoiing to

conventional methods well known in the art and ‘as described in various general and more specific

referencHd thaPire Bltedii aeus8ey Hivudhtutihe pPRLe MTsPEEiIftalsH) SECEW C8ambrook et al.
Molecular Clopigk oy b 3pQEAONHE Mansialddd adkivieldserringiisithey babgratasy Rregsveold Spring

Harbor, N.Y. 15(1989)), which is incorporated herein by reference for any purpose. "Transgenic
organism”, asHEFOMISA Byeray: Habls mSEghavailOfe i hicahn AR Wil JELdAat contain a
transgene, whaegipithedtrarsgencintadhse HINRF hegrgreisbe(iicagancestor of the organism)

expresses a polypeptide npt naturally expressed .in the ogganism. A “transgene” is a DNA construct,
which is stably and ﬁfolb%?%%ff 1i?ft§?%‘é ed irﬁ%gtf%éza} gﬁggsot’foep %‘étﬁa#(z)%%vrgﬁ)léhmg% lcnall:s?genic organism
develops Sdirextiivij thd evepgespioriofareabodbugentiprpdadticnlpbends thote gelbtyses or tissues of

the ”ansge“i%? ay DORIGER SRR ARG oqale, éf‘éa‘ﬂé%?é ' 6%@2&%‘&9? bly, and, as

I9ANS
used herein, refers tglgécﬁla ge or an alteration in the activity of a molecu terest (e.g., the

biological actiti/toERABE Iedu asiorrhrae meashdrersadbobindies pdaBe inding mraghfude of a
certain activityof functiop g the. maleculaclsintRrei-ExapRiannasitiesangddunstiensof a molecule

include, but are not'limited to, bin in%_characteristics, enzymatic activity, cell receptor activation, and
signal transdu’éﬁ%ﬁ‘.a@fﬁlb’e}%‘ﬁéﬁ@iﬁﬁﬁl, PENE AP HRTAITE 4R 4,Rl0giqdrenh the BB Rbound capable
300f charging,prialteringean aativikicarivoeiie rahayreleclleofipterestiegin theahiglogical activity of

RAGE). For exa plf?, a r%&fulator ay cause an increase or dec[gase in.the magnitude of a certain
activity or fundtitsh ®F %'t L BSHISAREE T S PRSI HE S SYRAUPBr function observed in the

absence of the mod®lataularly alitetndabonist, pasteisas Hverainlirederatdbadmetlodator that, when
contacted W'”t‘n%c{%e%é‘?cﬂﬁc?é USHESH SAURES.2 ?oma%ﬁm iEQ?a@%Q&'%"I@A%@ certain activity or
function of the moleétule compared to the magnitude of the activity or function observed in the absence
of the agonistPrRadufartbgoniselishintend stapzgtdinchuetds, hitFaredretiivate drdo REBE polypeptides
or polypeptides HelsiGAGiIs, saIMORYABLES. B Gy LIS TAIGeHes 03] bipd l90RAGE. The term
"antagonist", as used herein, réfer to a modulator that, when o

60%, 70%, 80%, 85% or more. Neutralization of a biological activity of RAGE by a

neutralizing binding protein can be assessed by measuring one or more indicators of

RAGE biological activity well known in the art, and/or exemplified in the

experimental part, as in particular, in Examples 5, 6, 10, and 16 to 19. For example

30  neutralization of RAGE neutralizes the binding of RAGE to AB-globulomers as
measured in Examples 5 and 6 below.
An “inhibition of soluble AB1-40 peptide-induced reduction of cerebral blood
volume” determined in vivo in an animal model relates to a partial or complete

inhibition, as for example by at least about 1 t010%, at least about 15%, 20%, 30%,
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contacted with a molecule of interest causes a decrease in the magnitude of a certain activity or
function of the molecule compared to the magnitude of the activity or 10function observed in the
absence of the antagonist. Exemplary antagonists include, but are not limited to, proteins, peptides,
antibodies, peptibodies, carbohydrates or small organic molecules. Peptibodies are described, e.g., in
W001/83525. Particular antagonists of interest include those that block or modulate the biological
or immunologi®éh axfisitg 03 RAG X 04 téigo mistsoot, RAGEpaTey it elude f1it8bdtangaiotdimited to,
proteins, nucleic, acids,.carboh tes, or r ich b Fyé% , particularly
monoclonal aﬂ%%lggl%ré lt%caotr?ﬁtag%% v?/l?ﬁ%af‘l%%ﬁg}‘ écm(%?c%ljﬁ ?%églﬂ%%; Gél%ﬁ]ig eld t 1elrfltthe interaction
with RAGE magtresusiifiddinding and neutralization of other ligands/cell membrane components, and

may be useful for adgifive, or SYRRIQISHRURRIRNIRG s9aEHIUIURIe diseRsran2RASHaEH herein, the

term "effective amount" refers to the amount of a therapy which is sufficient to reduce or ameliorate the
severity ahd/PEUFARBH StRMBErder B eRE TP mErbiE)rAbcPeaifiters SMISPETBIRELRE advancement of a

disorder, causgregiessipared & diserigtaRIEMRRINGRCHHEALE, dRRIPRREeR] a0REERE, pProgression of
one or more symptoms associated }Aéith a dis%ﬂx?r., detect a disorder, or enhance or 25improve the

prophylactic JPREFA5ELHE RFSIRRS PR GIRE P BHEPaI) B8 GO BB bhylactic or therapeutic agent).
The term "sample", as“tskrdthgrefiniglogepldquidsiidad st senaeaylbidhitlogieatSample”, as used
herein, includes, but is.not limited to any q %ntit ofasubst%%%ag%rppargxﬁgsqtct)hgn 1Edformerly living

thing. Such h%ﬁ&sﬁ%ﬁ?ngms lel‘é(l)u]aea,nbal?thg?e hot 30N é(é)rtféis n§mans, mice, rats, monkeys, dogs, rabbits

and othelr()aniw@snﬁmwrsdmtamwidnck@d@@w aréemjtaﬁhmitddtwpﬁiopdcwe%nbmtdﬁ%, synov?a_ll fluid,
cells, organs, jigsus 006,138k A, Redes N PRIGRD ZoherlicSmbadinents Specific

embodiments of the inventidn aré listed below: An’isolated binding protein that dissociates from human
RAGE with a KDl & TOPRNFeeTeESemphEck dFfr ape bt tapresTienah@- podvalgialess, both Sdetermined
by surface plagmeRdeseianss <k dgdinding protein of embodiment 1, that binds to human RAGE
and modulates, in particular inhibits, the ability of RAGE to bind to at least one of its ligands, as

deteiMined in a stanBrdAkAHD aeggregatedrddationsrtiderindpcsd dxeaymdanyass &hple described in
more detail inithgxpprHMmeofahpartitropalticyler examplescraped idnsiteicsedees cited therein. ii)

e g e o eAment e copabs o LOIRe RAGE gled oo aciviy.
of the followingobioRigicabactivithese, if compared to a non-treated control, or in particular, if
compared to a negative, monoclonal or polyclonal, immunoglobulin-isotype control.
A “reversal of AB1-42 globulomer-induced reduction of synaptic
20  transmission” in vitro, relates to a partial or complete reversial, as for example by at
least about 1 to10%, at least about 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 85%
or more, if compared to a noﬁ-treated control, or in particular, if compared to a
negative, monoclonal or polyclonal, immunoglobulin-isotype control.
A “neutralizing monoclonal antibody” as used herein is intended to refer to a
25  preparation of antibody molecules, which upon binding to the specific antigen are able
to compete and inhibit the binding of the natural ligand for said antigen. In a
particular embodiment of the present application, the neutralizing antibodies of the
present invention are capable of competing with RAGE for binding to at least one of
its ligands, in particular a ligand selected from AB-peptides, AB-globulomers, S100b
30  and Amphoterin, and to prevent RAGE biological activity or function.
The term "activity" includes activities such as the binding specificity/affinity
of an antibody for an antigen, for example, an anti-RAGE antibody that binds to an
RAGE antigen and/or the neutralizing potency of an antibody, for example, an anti-

RAGE antibody whose binding to RAGE neutralizes the biological activity of RAGE.
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a. inhibition of soluble _A131-40 peptide-induced reduction of cerebral blood volume (CBV) in vivo in
an animal model, like C57BL/6 female mice, as for example described in more detail in the
experimental part, in particular example 10 and references cited therein; 20b. improvement of the
cerebral blood volume in vivo in an animal model over-expressing human APP, like the transgenic

Tg2576 mouse model, as for example described in more detail in the experimental part, in particular
example 16 and refdiendusleited] fipetinn” errédtiction of Rfdyloitkp by dessitherbey At amyloid

plaque area ig Zoy g, at-animal.medel Qyel:axPressing Buman A Relike-Ne.HaiasagnIc T92576

mouse model, as for example described in more detail in the experimental part, in particular example
19 and referepfeEsnsita widhamed thhasiion of aggregated Al31-40 peptide-induced dynamin cleavage

of 30hippocampal neyEQBRSHN Y lile MipRRsAMBalReANSRIABaIReshftpapcmbryonic rats, as for
example described in more detail in th§ expf%rimental_part, in &articular example 17 and references

cited therein: I6/FBYRTRGFBIERIS £14D5G156 GIBATRS- 1R 4D B HR SRS LS T RSB RIS s sion in vitro,

determined ircéijapoaabydahstice guitpeait aminiexaiple deseitade iodnoserdetail in the experimental
part, in particular example 18 apd references cite therein..g 3. The bhn%')rlh%% otein of embodiment 1
0 ,

or 2, whereinThe" Wélg‘?\ ideSiectad rom ﬂlﬁnboe%ﬁ Séss,uﬁ\aé-sg1 uromers” &hd Amphoterin. 4.
The binding prdfeirybauhercfahapradedingembrdinentpenhictiscal timswmaligingthiating protein. 5.

The binding pc'é’%%é&e?&%@fgﬁé%&g J%%%%?cdéﬂ%g@&%%@%‘?%?csw&%i?oﬁ%%aab

le.9f blggking, in particular
inhibiting, the Ing o ulomer to human RAGE 15 6The binding p%otein of one of the

preceding entinodin&rrsinivanmns s aichihoinl B aRIGAB WS diteTs.isnargibady B sTidedbinding protein of
one of the pregeding embRYMEARHBRLFE SRIA-200ING RGAIARINDIRES RN 3 lpast one as for

example 2, 3, 4,5, 6, 7, 8,9, 10, 11, or 12amino acid residue of the Cl- and /or C2-domain of human
RAGE. 8. Thé%&?ﬁdﬂﬁi‘%’t’&ﬁfégeﬁﬁaﬁ?dl‘i@bﬁ@%?%eﬁ%%“eding embodiments, which is

The term "surface plasmon resonance"”, as used herein, refers to an optical
phenomenon that allows for the analysis of real-time biospecific interactions by
15  detection of alterations in protein concentrations within a biosensor matrix, for
example using the BlAcore system (Pharmacia Biosensor AB, Uppsala, Sweden and
Piscataway, NJ). For further descriptions, see Jonsson, U., ef al. (1993) Ann. Biol.
Clin. 51:19-26; Jonsson, U., et al. (1991) Biotechniques 11:620-627; Johnsson, B., et
al. (1995) J. Mol. Recognit. §:125-131; and Johnnson, B., et al. (1991) Anal. Biochem.
20  198:268-277.

The term "kyp", as used herein, is intended to refer to the on rate constant for

association of an antibody to the antigen to form the antibody/antigen complex as is
known in the art.

The term "k f", as used herein, is intended to refer to the off rate constant for

25  dissociation of an antibody from the antibody/antigen complex as is known in the art.

The term "K{", as used herein, is intended to refer to the dissociation constant

of a particular antibody-antigen interaction as is known in the art.
The term “labelled binding protein” as used herein, refers to a protein with a
label incorporated that provides for the identification of the binding protein.
30  Particularly, the label is a detectable marker, e.g., incorporation of a radiolabelled
amino acid or attachment to a polypeptide of biotinyl moieties that can be detected by
marked avidin (e.g., streptavidin containing a fluorescent marker or enzymatic

activity that can be detected by optical or colorimetric methods). Examples of labels

27



25a humanized antibody. 9The binding protein according to one of the preceding embodiments,
comprising an antigen binding domain, said binding protein capable of binding an epitope of a human
RAGE molecule, said antigen binding domain 30comprising at least one CDR comprising an amino
acid sequence selected from the CDR-H3 group of amino acid sequences consisting of SEQ ID NO.:
4, 12 and 20; and modified CDR amino acid sequences having a sequence identity of at least 50%, as
for example dbrgadyPp1i6e; BT, ik 280n@ 3006, dhédeHaninm wdwvbmics sequences; the

CDR-L3 group 8‘89\5@@%52@25?9"1@6%5 @Qnsigq, 916} SElQ]tq, NQﬁ,g“i-l%,a&d %?ndmodified CDR

amino acid sequence g a sequence identity of Sat |éast 50%, as for example at least 55, 60, 65,

70, 75, 80, 85lwacLenidabrityce oié ofrbaisanutantkandophasnhgiiny prateiatédabstsing an antigen
binding domain, said RiadinopRroiRike, 1;1&@&%@,%9{3@1@?@@&%@9%&ﬁ@hﬁﬁe%&ﬁ%E molecule,

said antigen 1d§indi%%§§ipmaln comprising at least one CDR comprising an amino acid sequence

selected Iron ST DO GTOUPS P SARETHRY BRbREALS BYABISHNEPSREREDIS NO.: 4, 12 and 20;
and modified &Rdamiapoaeid sequaparRsipan segeansctrantityiakablieastalddy, as for example
at least 55, 60, 65, 70, 75}?@% 85, 90, 95 % 15identit§, to 0é1e of s%id se uenccgs; the CDR-L3 group of
amino acid séHBAUEY BSHY BT B AEBI D RIGP B4 4Rd BAERH AsSHited B3R amino acid

sequences hauihidisseghenes. identity of at least 50%, as for example at least 55, 60, 65, 70, 75, 80,

85, 90, 95 % identityf,htotonecprf1 égt(i)g se ul(lena(%g,slfe erTgea%%gE% é%(r)%%psggﬁggqmg to one of the

. . € CO h .
preceding embodiments. further cor\ﬁprl iny at least one mprising an amino acid sequence

selected fronetitid@nRberi by prdon sistineroidBoN DaNmoigty1 9ichais orthetergedcism the CDR-H2

group Consisté%fafx%%gﬁ@ﬂ@iéml'%oé]%' A elerled Mg 225G BR:0 gsppBsRNgIsting of SEQ 1D
NO: 6, 14. 22;"or selected from the CDR-L2 group consisting of SEQ ID NO: 7, 15, 23; and modified

CDR amino aeieiEERicieaicabaamperadt) idneld e i 6o ae jeade 5o e 8dmBRIMt least 55, 60,
65, 70, 75, 8Q,i§R a1 S daddemityctappereiaaishsemionsasox® hdchhahindiearaiein according to

any one of the preceding embodiments, wherein saig at least one CDR c%rjgpris S an amino acid
a i)l

sequence Se@%ttéxgxmﬁomgw%gﬂsﬁgwgc&pcha sin B, gramicidin D, ethidium bromde,

15 emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin,
doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin,
actinomycin D, 1-dchydrotestosterone, glucocorticoids, procaine, tetracaine,

lidocaine, propranolol, and puromycin and analogs or homologs thereof.

The terms “crystal”, and “crystallized” as used herein, refer to an antibody,

20  or antigen binding portion thereof, that exists in the form of a crystal. Crystals are
one form of the solid state of matter, which is distinct from other forms such as the
amorphous solid state or the liquid crystalline state. Crystals are composed of
regular, repeating, three-dimensional arrays of atoms, ions, molecules (e.g., proteins
such as antibodies), or molecular assemblies (e.g., antigen/antibody complexes).

25  These three-dimensional arrays are arranged according to specific mathematical
relationships that are well-understood in the field. The fundamental unit, or building
block, that is repeated in a crystal is called the asymmetric unit. Repetition of the
asymmetric unit in an arrangement that conforms to a given, well-defined
crystallographic symmetry provides the "unit cell" of the crystal. Repetition of the

30  unit cell by regular translations in all three dimensions provides the crystal. See
Giege, R. and Ducruix, A. Barrett, Crystallization of Nucleic Acids and Proteins, a
Practical Approach, 2nd ea., pp. 20 1-16, Oxford University Press, New York, New
York, (1999)."
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SEQ ID NO.: 2 Residues 31-35 of SEQ ID NO.:1 SEQ ID NO.: 3 Residues 50-68 of SEQ ID NO. :
SEQ ID NO.: 4 Residues 101-108 of SEQ ID NO. :1

10

15

20

30

The term "polynucleotide" as referred to herein means a polymeric form of
two or more nucleotides, either ribonucleotides or deoxynucleotides or a modified
form of either type of nucleotide. The term includes single and double stranded
forms of DNA but particularly is double-stranded DNA.

The term "isolated polynucleotide” as used herein shall mean a polynucleotide
(e.g., of genomic, cDNA, or synthetic origin, or some combination thereof) that, by
virtue of its origin , the "isolated polynucleotide™: is not associated with all or a
portion of a polynucleotide with which the "isolated polynucleotide" is found in
nature; is operably linked to a polynucleotide that it is not linked to in nature; or does
not occur in nature as part of a larger sequence.

The term "vector", as used herein, is intended to refer to a nucleic acid
molecule capable of transporting another nucleic acid to which it has been linked. One
type of vector is a "plasmid”, which refers to a circular double stranded DNA loop
into which additional DNA segments may be ligated. Another type of vector is a viral
vector, wherein additional DNA segments may be ligated into the viral genome.
Certain vectors are capable of autonomous replication in a host cell into which they
are introduced (e.g., bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors)
can be integrated into the genome of a host cell upon introduction into the host cell,
and thereby are replicated along with the host genome. Moreover, certain vectors are
capable of directing the expression of genes to which they are operatively linked.
Such vectors are referred to herein as "recombinant expression vectors" (or simply,
"expression vectors"). In general, expression vectors of utility in recombinant DNA
techniques are often in the form of plasmids. In the present specification, "plasmid"
and "vector" may be used interchangeably as the plasmid is the most commonly used
form of vector. However, the invention is intended to include such other forms of
expression vectors, such as viral vectors (e.g., replication defective retroviruses,
adenoviruses and adeno-associated viruses), which serve equivalent functions.

The term "operably linked" refers to a juxtaposition wherein the components
described are in a relationship permitting them to function in their intended manner. A
control sequence "operably linked" to a coding sequence is ligated in such a way that
expression of the coding sequence is achieved under conditions compatible with the
control sequences. "Operably linked" sequences include both expression control

sequences that are contiguous with the gene of interest and expression control
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SEQ ID NO.: 6 Residues 24-34 of SEQ ID NO. :5 SEQ ID NO.: ' Residues 50-56 of SEQ ID NO. :
SEQ ID NO.: 8 Residues

h

10

15

20

25

30

sequences that act in trans or at a distance to control the gene of interest. The term
"expression control sequence” as used herein refers to polynucleotide sequences,
which are necessary to effect the expression and processing of coding sequences to
which they are ligated. Expression control sequences include appropriate transcription
initiation, termination, promoter and enhancer sequences; efficient RNA processing
signals such as splicing and polyadenylation signals; sequences that stabilize
cytoplasmic mRNA; sequences that enhance translation efficiency (i.e., Kozak
consensus sequence); sequences that enhance protein stability; and when desired,
sequences that enhance protein secretion. The nature of such control sequences differs
depending upon the host organism; in prokaryotes, such control sequences generally
include promoter, ribosomal binding site, and transcription termination sequence; in
eukaryotes, generally, such control sequences include promoters and transcription
termination sequence. The term "control sequences” is intended to include
components whose presence is essential for expression and processing, and can also
include additional components whose presence is advantageous, for example, leader
sequences and fusion partner sequences. '

“Transformation", as defined herein, refers to any process by which exogenous
DNA enters a host cell. Transformation may occur under natural or artificial
conditions using various methods well known in the art. Transformation may rely on
any known method for the insertion of foreign nucleic acid sequences into a
prokaryotic or eukaryotic host cell. The method is selected based on the host cell
being transformed and may include, but is not limited to, viral infection,
electroporation, lipofection, and particle bombardment. Such "transformed” cells
include stably transformed cells in which the inserted DNA is capable of replication
cither as an autonomously replicating plasmid or as part of the host chromosome.
They also include cells which transiently express the inserted DNA or RNA for
limited periods of time.

The term "recombinant host cell” (or simply "host cell”), as used herein, is
intended to refer to a cell into which exogenous DNA has been introduced. It should
be understood that such terms are intended to refer not only to the particular subject
cell, but, to the progeny of such a cell. Because certain modifications may occur m
succeeding generations due to either mutation or environmental influences, such
progeny may not, in fact, be identical to the parent cell, but are still included within

the scope of the term "host cell” as used herein. Particularly host cells include
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89-97 of SEQ ID NO. :5 3EO ID NO.: 10 Residues 31-35 of SEO ID NO. :9 SEQ ID NO.:

Residues

10

15

25

30

prokaryotic and eukaryotic cells selected from any of the Kingdoms of life. Particular
eukaryotic cells include protist, fungal, plant and animal cells. In particular host cells
include but are not limited to the prokaryotic cell line E. coli; mammalian cell lines
CHO, HEK 293 and COS; the insect cell line Sf9; and the fungal cell Saccharomyces
cerevisiae.

Standard techniques may be used for recombinant DNA, oligonucleotide
synthesis, and tissue culture and transformation (e.g., electroporation, lipofection).
Enzymatic reactions and purification techniques may be performed according to
manufacturer's specifications or as commonly accomplished in the art or as described
herein. The foregoing techniques and procedures may be generally performed
according to conventional methods well known in the art and as described in various
general and more specific references that are cited and discussed throughout the
present specification. See e.g., Sambrook et al. Molecular Cloning: A Laboratory
Manual (2d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(1989)), which is incorporated herein by reference for any purpose.

“Transgenic organism”, as known in the art and as used herein, refers to an
organism having cells that contain a transgene, wherein the transgene introduced into
the organism (or an ancestor of the organism) expresses a polypeptide not naturally
expressed in the organism. A “transgene” is a DNA construct, which is stably and
operably integrated into the genome of a cell from which a transgenic organism
develops, directing the expression of an encoded gene product in one or more cell
types or tissues of the transgenic organism.

The term "regulate” and “modulate” are used interchangeably, and, as used
herein, refers to a change or an alteration in the activity of a molecule of interest (e.g.,
the biological activity of RAGE). Modulation may be an increase or a decrease in the
magnitude of a certain activity or function of the molecule of interest. Exemplary
activities and functions of a molecule include, but are not limited to, binding
characteristics, enzymatic activity, cell receptor activation, and signal transduction.

Correspondingly, the term "modulator," as used herein, is a compound capable
of changing or altering an activity or function of a molecule of interest (e.g., the
biological activity of RAGE). For example, a modulator may cause an increase or
decrease in the magnitude of a certain activity or function of a molecule compared to

the magnitude of the activity or function observed in the absence of the modulator.
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The term "agonist", as used herein, refers to a modulator that, when contacted
with a molecule of interest, causes an increase in the magnitude of a certain activity or
function of the molecule compared to the magnitude of the activity or function
observed in the absence of the agonist. Particular agonists of interest may include, but
are not limited to, RAGE polypeptides or polypeptides, nucleic acids, carbohydrates,
or any other molecules that bind to RAGE.

The term "antagonist”, as used herein, refer to a modulator that, when
contacted with a molecule of interest causes a decrease in the magnitude of a certain
activity or function of the molecule compared to the magnitude of the activity or
function observed in the absence of the antagonist. Exemplary antagonists include, but
are not limited to, proteins, peptides, antibodies, peptibodies, carbohydrates or small
organic molecules. Peptibodies are described, e.g., in WO01/83525.

Particular antagonists of interest include those that block or modulate the
biological or immunological activity of RAGE. Antagonists of RAGE may include,
but are not limited to, proteins,v nucleic acids, carbohydrates, or any other molecules,
which bind to RAGE, particularly monoclonal antibodies that interact with the RAGE
molecule. It should be noted that the interaction with RAGE may result in binding and
neutralization of other ligands/cell membrane components, and may be uscful for
additive or synergistic functioning against multiple diseases.

As used herein, the term "effective amount” refers to the amount of a therapy
which is sufficient to reduce or ameliorate the severity and/or duration of a disorder or
one or more symptoms thereof, prevent the advancement of a disorder, cause
regression of a disorder, prevent the recurrence, development, onset or progression of
one or more symptoms associated with a disorder, detect a disorder, or enhance or
improve the prophylactic or therapeutic effect(s) of another therapy (e.g.,
prophylactic or therapeutic agent).

The term "sample”, as used herein, is used in its broadest sense. A “biological
sample”, as used herein, includes, but is not limited to, any quantity of a substance
from a living thing or formerly living thing. Such living things include, but are not
limited to, humans, mice, rats, monkeys, dogs, rabbits and other animals. Such
substances include, but are not limited to, blood, serum, urine, synovial fluid, cells,

organs, tissues, bone marrow, lymph nodes and spleen.

2. Specific Embodiments
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Specific embodiments of the invention are listed below:

An isolated binding protein that dissociates from human RAGE with a Kp of

1 x 10-7 M or less and a k,grrate constant of 1 x 10-2 5-1 or less, both

determined by surface plasmon resonance.

1) The binding protein of embodiment 1, that binds to human RAGE and
modulates, in particular inhibits, the ability of RAGE to bind to at least one of
its ligands, as determined in a standard in vitro assay, as for example, a HTRF
assay, as for example described in more detail in the experimental part, in
particular examples 4 and 3, and references cited therein.

ii) The binding protein of embodiment1 being capable of inhibiting a RAGE-
mediated biological activity.

iii) A binding protein, in particular, according to one of the preceding
embodiments, having at lcast one of the following biological activities:

a. inhibition of soluble AB1-40 peptide-induced reduction of cerebral
blood volume (CBV) in vivo in an animal model, like C57BL/6 female
mice, as for example described in more detail in the experimental part,
in particular example 10 and references cited therein;

b. improvement of the cerebral blood volume in vivo in an animal model
over-expressing human APP, like the transgenic Tg2576 mouse model,
as for example described in more detail in the experimental part, in
particular example 16 and references cited therein;

¢. reduction of amyloid plaque number and /or amyloid plaque area in
vivo in an animal model over-expressing human APP, like the
transgenic Tg2576 mouse model, as for example described in more
detail in the experimental part, in particular example 19 and references
cited therein,

d. inhibition of aggregated AB1-40 peptide-induced dynamin cleavage of
hippocampal neurons in vitro, like hippocampal neurons as obtained
from embryonic rats, as for example described in more detail in the
experimental part, in particular example 17 and references cited

therein,
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e. reversal of AB1-42 globulomer-induced reduction of synaptic
transmission in vitro, determined in hippocampal slice cultures, as for
example described in more detail in the experimental part, in particular

example 18 and references cited therein.

The binding protein of embodiment 1 or 2, wherein the ligand is selected from
AB peptides, AB-globulomers, S100b and Amphoterin.

The binding protein of one of the preceding embodiments, which is a

neutralizing binding protein.

The binding protein of one of the preceding embodiments, which is capable of
blocking, in particular inhibiting, the binding of AB globulomer to human
RAGE.

The binding protein of onc of the preceding embodiments wherein said

wherein said A globulomer 1s AB1-42.

The binding protein of one of the preceding embodiments, wherein said
binding protein interacts with at least one, as for example 2, 3,4, 5,6, 7,8, 9,
10, 11, or 12amino acid residue of the C1- and /or C2-domain of human

RAGE.

The binding protein according to one of the preceding embodiments, which is

a humanized antibody.

The binding protein according to one of the preceding embodiments,
comprising an antigen binding domain, said binding protein capable of binding
an epitope of a human RAGE molecule, said antigen binding domain
comprising at least one CDR comprising an amino acid sequence selected

from

the CDR-H3 group of amino acid sequences consisting of SEQ ID NO.: 4, 12

and 20; and modified CDR amino acid sequences having a sequence identity
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10.

11.

of at least 50%, as for example at least 55, 60, 65, 70, 75, 80, 85, 90, 95 %
identity, to one of said sequences;

the CDR-L3 group of amino acid sequences consisting of SEQ ID NO.: §, 16
and 24; andmodified CDR amino acid sequences having a sequence identity of
at least 50%, as for example at least 55, 60, 65, 70, 75, 80, 85, 90, 95 %

identity, to one of said sequences.

A binding protein comprising an antigen binding domain, said binding protein
capable of binding an epitope of a human RAGE molecule, said antigen
binding domain comprising at least one CDR comprising an amino acid
sequence selected from:

the CDR-H3 group of amino acid sequences consisting of SEQ ID NO.: 4, 12
and 20; and modified CDR amino acid sequences having a sequence identity
of at least 50%, as for example at least 55, 60, 65, 70, 75, 80, &5, 90, 95 %
identity, to one of said sequences;

the CDR-L3 group of amino acid sequences consisting of SEQ ID NO.: §, 16
and 24; and modified CDR amino acid sequences having a sequence identity
of at lcast 50%, as for example at lcast 55, 60, 65, 70, 75, 80, 85, 90, 95 %

identity, to one of said sequences.

The binding protein according to one of the preceding embodiments, further
comprising at least one CDR comprising an amino acid sequence selected
from the CDR-H1 group consisting of SEQ ID NO: 2, 10, 18; or selected from
the CDR-H2 group consisting of SEQ ID NO: 3, 11, 19; or selected from the
CDR-L1 group consisting of SEQ ID NO: 6, 14, 22; or selected from the
CDR-L2 group consisting of SEQ ID NO: 7, 15, 23;

and modified CDR amino acid sequences having a sequence identity of at least
50%, as for example at least 55, 60, 65, 70, 75, 80, 85, 90, 95 % 1dentity, to

one of said sequences.

The binding protein according to any one of the preceding embodiments,
wherein said at least one CDR comprises an amino acid sequence selected

from the group consisting of:

L%
th
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13.  The binding protein according to embodiment 12, comprising at least 3 CDRs
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14.

15.

16.

17.

18.

19.

or a variable domain set wherein at least one of said 3 CDRs is a modified
CDR amino acid sequence having a sequence identity of at least 50%, as for
example at least 53, 60, 65, 70, 75, 80, 85, 90, 95 % identity, to the parent

sequence.

The binding protein according to embodiment 13, comprising at least two

variable domain CDR sets.

The binding protein according to embodiment 14, wherein said at least two
variable domain CDR sets are selected from a group consisting of:

VH 7F9 set & VL 7F9 set;

VH 4ES5 set & VL 4ES and

VH 11E6 set & VL 11E6 set.

The binding protein according to one of the preceding embodiments, further

comprising a human acceptor framework.

The binding protein according to embodiment 16, wherein said human
acceptor framework comprises at least one amino acid sequence selected from
the group consisting of SEQ ID NO: 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53
54 and 55.

The binding protein of any one of the preceding embodiments comprising at
least one heavy chain variable domain selected from SEQ ID NO: 56 and 57,
and/or at least one light chain variable domain selected from SEQ ID NO: 58
and 59.

The binding protein of embodiment 18, wherein said binding protein
comprises two variable domains, wherein said two variable domains have
amino acid sequences selected from :

SEQ ID NOs: 56 & 58 ;56 & 59 ;

SEQ ID NOs: .57 & 58 ; 57 & 59.

37



VL 759 CDR-L1 Residues 24-34 of SEQ ID NO. :5 SEQ ID NO: 6 VL 759 CDR-L2 Residues 50-56 of
SEQ ID NO. :5 SEQ ID NO: 7 VL 759 CDR-L3 Residues

10

15

20

30

21.

The binding protein according to any one of the embodiment 16 to 19, wherein

said human acceptor framework comprises at least one framework region

amino acid substitution at a key residue, said key residue selected from the

group consisting of:

a residue adjacent to a CDR;

a glycosylation site residue;

a rare residue;

a residue capable of interacting with a RAGE epitope;

a residue capable of interacting with a CDR;

a canonical residue;

a contact residue between heavy chain variable region and light chain variable
region;

a residue within a Vernier zone;

an N-terminal residue capable of para-glutamate formation; and

a residue in a region that overlaps between a Chothia-defined variable heavy

chain CDR1 and a Kabat-defined first heavy chain framework.

The binding protein according to embodiment 20, wherein said key residue are

selected from the group consisting

(heavy chain sequence position): 1, 2, 68, 70, 72, 76, 85, 89, 95
(light chain sequence position): 11, 13, 43, 49, 58, 70, &7.

The binding protein of any one of the preceding embodiments, wherein the

binding protein is a consensus human variable domain.

The binding protein of any one of the embodiments 16 to 22, wherein said
human acceptor framework comprises at least one framework region amino
acid substitution, as for example 1 to 20, 1t015,1t0 10,0r2,3,4,5,6,7,8 or
9 substitutions, wherein the amino acid sequence of the framework is at least
65% identical to the sequence of said human acceptor framework and
comprises at least 70 amino acid residues identical to said human acceptor

framework.
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24.  The binding protein of any one of the preceding embodiments, wherein said
binding protein comprises at least one (framework mutated) variable domain
having an amino acid sequence selected from the group consisting of:
(heavy chain sequences) SEQ ID NO: 62, 67, 68 and 69;

5 (light chain sequences) SEQ ID NO: 63, 64, 65 and 66.

25.  The binding protein of embodiment 24, wherein said binding protein
comprises two variable domains, wherein said two variable domains have
amino acid sequences selected from the groups consisting of:

10 SEQIDNOs: 62 & 63 ;62 & 64;62 & 65,62 & 66 ;;
SEQID NOs: 67 & 63 ;67 & 64;67 & 65,67 & 66 ;
SEQ ID NOs: 68 & 63 ; 68 & 64 ; 68 & 65 ; 68 & 66

26.  The binding protein of any one of the preceding embodiments, wherein said

15 binding protein is capable of binding a target, selected from RAGE molecules.

27.  The binding protein of any one of the preceding embodiments capable of
binding to human RAGE.

20 28.  The binding protein of embodiment 27, having at least one of the following
additional functional characteristics:

binding to mouse and rat RAGE.

29.  The binding protein of any one of the preceding embodiments, wherein the
25 binding protein is capable of modulating, in particular neutralizing, a

biological function of a target, selected from RAGE molecules.
30.  The binding protein of embodiment 29, wherein said binding protein
modulates, in particular inhibits, the ability of RAGE to bind to at least one of

30 its ligands.

31.  The binding protein of embodiment 30, wherein said binding protein

modulates, in particular inhibits, at least one of the following interactions:
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32.

33.

34.

35.

36.

37.

binding of human RAGE to A peptides, AB-globulomers, S100b and

amphoterin.

The binding protein of any one of the preceding embodiments, wherein said
binding protein is capable of neutralizing a RAGE biological activity, as for
example AB-induced cleavage of dynamin in primary neurons, Globulomer

induced synaptic deficits in hippocampal slices, AB-induced decrease in CBV

The binding protein of embodiment 32, wherein the RAGE molecule is RAGE
or a RAGE fragment, like SRAGE.

The binding protein of embodiment 33, wherein the RAGE is selected from
human, rat and mouse.

The binding protein of any one of the preceding embodiments, wherein said
binding protein has an on rate constant (ko) to said target selected from the
group consisting of: at least about 10°M™'s™; at least about 10°M™'s™; at least
about 10*M7s™; at least about 10°M™ s at least about 10°M™ s, and at least

about 10'M™'s” as measured by surface plasmon resonance.

The binding protein of any one of the preceding embodiments, wherein said
binding protein has an off rate constant (ko) to said target selected from the
group consisting of: at most about 107%s; at most about 107s™; at most about
10™s; at most about 107s”; and at most about 10°s™, as measured by surface

plasmon resonance.

The binding protein of any one of the preceding embodiments, wherein said
binding protein has a dissociation constant (Kp) to said target selected from
the group consisting of: at most about 10”7 M; at most about 10 M; at most
about 10® M; at most about 107'° M; at most about 107! M; at most about 107

M; and at most 107" M.
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39.

40.

An antibody construct comprising a binding protein described in any one of
the preceding embodiments, said antibody construct further comprising a

linker polypeptide or an immunoglobulin constant domain.

The antibody construct according to embodiment 38, wherein said binding
protein is selected from the group consisting of:
an immunoglobulin molecule,

a monoclonal antibody,

a chimeric antibody,

a CDR-grafted antibody,

a humanized antibody,

a Fab,

a Fab’,

a F(ab’)2,

a Fv,

a disulfide linked Fv,

a sckFv,

a single domain antibody,

a diabody,

a multispecific antibody,

a dual specific antibody,

a dual variable domain immunoglobulin, and

a bispecific antibody.

The antibody construct according to any on of the embodiments 38 and 39,
wherein said binding protein comprises a heavy chain immunoglobulin
constant domain selected from the group consisting of;

a human IgM constant domain,

a human I1gG1 constant domain,

a human 1gG2 constant domain,

a human IgG3 constant domain,

a human 1gG4 constant domain,

a human IgE constant domain,

a human IgD constant domain,
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42,

43.

44.

45.

46.

a human IgAl constant domain
a human 1gA2 constant domain
a human IgY constant domain and

and corresponding mutated domains.

The antibody construct according to any on of the embodiments 38 to 40,
comprising an immunoglobulin constant domain having an amino acid
sequence selected from the group consisting of: SEQ ID NO: 25, 41, 42, and
26.

An antibody conjugate comprising an antibody construct described in any one
of embodiments 38 to 41, said antibody conjugate further comprising an agent
selected from the group consisting of}, an immunoadhension molecule, an

imaging agent, a therapeutic agent, and a cytotoxic agent.

The antibody conjugate according to embodiment 42, wherein said agent is an
imaging agent selected from the group consisting of a radiolabel, an enzyme, a
fluorescent label, a luminescent label, a bioluminescent label, a magnetic

label, and biotin.

The antibody conjugate according to embodiment 43, wherein said imaging
agent is a radiolabel selected from the group consisting of: *H, C. S, Y,

31y 1777 .. 166
T¢, "n, 1251, 131, 7Ly, "Ho, and 13Sm.

The antibody conjugate according to embodiment 42, wherein said agent is a
therapeutic or cytotoxic agent selected from the group consisting of; an anti-
metabolite, an alkylating agent, an antibiotic, a growth factor, a cytokine, an
anti-angiogenic agent, an anti-mitotic agent, an anthracycline, toxin, and an

apoptotic agent.

The antibody construct according to any on of the embodiments 38 to 41,

wherein said binding protein possesses a human glycosylation pattern.
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47.  The antibody conjugate aceording to any on of the embodiments 42 to 45,

wherein said binding protein possesses a human glycosylation pattern.

48.  The binding protein according to any one of the embodiments 1 to 37, wherein

5 said binding protein exists as a crystal.

49.  The antibody construct according to any one of the embodiments 38 to 41,

wherein said antibody construct exists as a crystal.

10 50.  The antibody conjugate according to any one of the embodiments 42 to 45,

wherein said antibody construct exists as a crystal.

51.  The binding protein according to embodiment 48, wherein said crystal is a

carrier-free pharmaceutical controlled release crystal.

15

52.  The antibody construct according to embodiment 49, wherein said crystal is a
carrier-free pharmaceutical controlled release crystal.

53.  The antibody conjugate according to embodiment 50, wherein said crystal is a

20 carrier-free pharmaceutical controlled release crystal.

54.  The binding protein according to embodiment 48, wherein said binding protein
has a greater half life in vivo than the soluble counterpart of said binding
protein.

25
55.  The antibody construct according to embodiment 49, wherein said antibody

construct has a greater half life in vivo than the soluble counterpart of said

antibody construct.
30 56.  The antibody conjugate according to embodiment 50, wherein said antibody

conjugate has a greater half life in vivo than the soluble counterpart of said

antibody conjugate.
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57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

The binding protein according to embodiment 48, wherein said binding protein

retains biological activity.

The antibody construct according to embodiment 49, wherein said antibody

construct retains biological activity.

The antibody conjugate according to embodiment 50, wherein said antibody

conjugate retains biological activity.

An isolated nucleic acid encoding a binding protein amino acid sequence of

any one of embodiments 1-37.

An isolated nucleic acid encoding an antibody construct amino acid sequence

of any one of embodiments 38-41.

An isolated nucleic acid encoding an antibody conjugate amino acid sequence

of any one of embodiments 42-45.

A vector comprising an isolated nucleic acid according to any one of

embodiments 60 to 62.

The vector of embodiment 63 wherein said vector is selected from the group
consisting of pcDNA, pTT, pTT3, pEFBOS, pBV, pJV, pHybE, and pBJ.

A host cell comprising a vector according to any one of embodiments 63 and

64.

The host cell according to embodiment 65, wherein said host cell is a

prokaryotic cell.

The host cell according to embodiment 66, wherein said host cell is E. coli.

The host cell according to embodiment 67, wherein said host cell is a

eukaryotic cell.
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cell, and an insect cell.

10 71.  The host cell according to embodiment 69, wherein said host cell is selected
from HEK Cells, CHO cells COS cells and yeast cells.

72.  The host cell according to embodiment 71, wherein said yeast cell is
Saccharomyces cerevisiae.
15
73.  The host cell according to embodiment 70, wherein said host cell is an insect

S19 cell.

74. A method of producing a protein capable of binding RAGE, comprising
20 culturing a host cell of any one of embodiments 65 to 73 in culture medium
under conditions sufficient to produce a binding protein capable of binding

RAGE.
75. A protein produced according to the method of embodiment 74.

76. A composition for the release of a binding protein said composition
comprising
(a) a formulation, wherein said formulation comprises a crystallized product
protein according to any one of embodiments 48 to 50, and an ingredient; and

30 (b) at least one polymeric carrier.

77.  The composition according to embodiment 76, wherein said polymeric carrier
is a polymer selected from one or more of the group consisting of: poly

(acrylic acid), poly (cyanoacrylates), poly (amino acids), poly (anhydrides),
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20.The binding protein according to any one of the embodiment 16 to 19, wherein said human
acceptor framework comprises at least one framework region amino acid substitution at a key residue,
said key residue selected from the group consisting of a residue adjacent to a CDR; a glycosylation
site residue; a rare residue; a residue capable of interacting with a RAGE epitope; a residue capable of
interacting with a CDR; 10a canonical residue; a contact residue between heavy chain variable region
and light chain varialty (dgisimcatiésichedywithins a pobriiertzomne] Japoly-ternmet@xidlie capable of
para-glutamate formatiqn; 5a residue j ' r Chothia-defined
variable heavy chaiﬁcé(%&r?zf%}é a%ﬁﬁzg%%%ﬁ%%%%@%@%%%%@?& he binding protein

according to embodftiextRos whelbelatzdrnkely relinebydfBysepserarrbrintagidupiédnsisting 20
(heavy chain sequ%g%g@?%gg@_:ﬁpgphggm@,ngy z&&%@&g%&j@@g&hq@aoﬁﬁq})@fggﬁ position): 11,
. 22. The

13, 43, 49, 58, 70, inding protein of any one of the preceding embodiments, wherein the

25binding protein is GBS RIERGGS IR TARBR e HH YaY e bR TSPy one of the

embodiments 16 to gg wihesmimsaidiBnananaepianlramawes i aomprisesoitleastibria, framework
region amino acid substitution, as for example Ito 20, 1 to15, 1to. 10, or 2, 3, 4, 5,.6, 7, 8 or 309
substitutions, whereﬁ?lﬁﬁ’é"akﬁﬁﬁ%“ﬁ‘dfaaggqﬁ RSP RNSHBIROE TR SP BB identical to the
sequence of said hussgrachendes, imdwodcapdyenepiises it least 70 amino acid residues identical
to said human acceptor framework. 24. The binding protein of any one of the preceding embodiments,
wherein said binding protein comprises at least one (framework mutated) variable domain having an
amino atll sefuencEhsalentpabifionnticerdirap cohsibtirgob (heawjrciadringediericés) SEQ ID NO: 62,

67, 68 and 69: 5(iohy.ghelp SEAURDGESE SRR NOE i, 8540 85T iging protein o

embodiment 24, wherein said binding protein comprises two variable domains, wherein said two

variable domains hagelasimihpdseransenyidhcasiedssisd mehowrogrelipsroslsraligbf:
polyethylene glycol.

15 79. A method for treating a mammal comprising the step of administering to the
mammal an effective amount of the composition according to any one of the

embodiments 77 and 78.

80. A pharmaceutical composition comprising the product of any one of
20 embodiments 1 to 59, and a pharmaceutically acceptable carrier.
81.  The pharmaceutical composition of embodiment 80, wherein said

pharmaceutically acceptable carrier functions as adjuvant useful to increase

the absorption, or dispersion of said binding protein.

25
82.  The pharmaceutical composition of embodiment 81, wherein said adjuvant is
hyaluronidase.
83.  The pharmaceutical composition of embodiment 82 further comprising at least
30 one additional therapeutic agent for treating a disorder in which RAGE

activity is detrimental.

84.  The pharmaceutical composition of embodiment 83, wherein said additional

agent is selected from the group consisting of: Therapeutic agent, imaging
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SEQ ID NOs: 62 & 63; 62 & 64 ; 62 & 65 ; 62 & 66;; SEQ ID NOs: 67 & 63 ; 67 & 64; 67 & 65 ; 67 & 66
; SEQ ID NOs: 68 & 63 ; 68 & 64 ;

agent, cytotoxic agent, angiogenesis inhibitors; kinase inhibitors; co-
stimulation molecule blockers; adhesion molecule blockers; anti-cytokine
antibody or functional fragment thereof; methotrexate; cyclosporin;
rapamycin; FK506; detectable label or reporter; a TNF antagonist; an
5 antirheumatic; a muscle relaxant, a narcotic, a non-steroid anti-inflammatory

drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, a
neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a

10 radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an
asthma medication, a beta agonist, an inhaled steroid, an epinephrine or
analog, a cytokine, and a cytokine antagonist. Further examples are:
Dimebon, anti-Af-antibodies, beta-secretase inhibitors, tau-modulators,
cognition enhancers like e.g. 5-HT6 antagonists, cholesterinase inhibitor (e.g.,

15 tactrine, donepezil, rivastigmine or galantamine) , a partial NMDA receptor
blocker (e.g., memantine) , a glycosaminoglycan mimetic (e.g., Alzhemed) ,
an inhibitor or allosteric modulator of gamma secretase (e.g., R- flurbiprofen) ,
a luteinizing hormone blockade gonadotropin releasing hormone agonist (e.g.,
leuprorelin) , a serotinin 5- HT1A receptor antagonist, a chelatin agent, a

20 neuronal selective L-type calcium channel blocker, an immunomodulator, an
amyloid fibrillogenesis inhibitor or amyloid protein deposition inhibitor (e.g.,
M266) , another antibody (e.g., bapineuzumab) , a 5-HTla receptor antagonist,
a PDE4 inhibitor, a histamine agonist, a receptor protein for advanced
glycation end products, a PARP stimulator, a serotonin 6 receptor antagonist, a

25 5-HT4 receptor agonist, a human steroid, a glucose uptake stimulant which
enhanced neuronal metabolism, a selective CBI antagonist, a partial agonist at
benzodiazepine receptors, an amyloid beta production antagonist or inhibitor,
an amyloid beta deposition inhibitor, a NNR alpha-7 partial antagonist, a
therapeutic targeting PDE4, a RNA translation inhibitor, a muscarinic agonist,

30 a nerve growth factor receptor agonist, a NGF receptor agonist and a gene

therapy modulator.
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68 & 65 ; 68 & 66; 26. The binding protein of any one of the preceding embodiments, wherein said
15binding protein is capable of binding a target, selected from RAGE molecules. 27. The binding
protein of any one of the preceding embodiments capable of binding to human RAGE. 2028.The
binding protein of embodiment 27, having at least one of the following additional functional
characteristics: binding to mouse and rat RAGE, The binding protein of any one of the preceding
embodiments swher&imétie @ Shiradingngrteian R ddgableiofntotpasing companeiamae utralizing, a

Dilogical function of 2dardeh BRIBEIRRISF ARFMONBGHIRN9+d 56 DIOMRG Rilgin of embodiment
|

29, wherein said binding protein r ot ﬁfates. particular inhibits, the ability of RAGE to bind to at least
one of 30its ligandsRAGE#vinditgduesein of embodiment 30, wherein said binding protein
modulates, in particular inhibits, at least one of the following interactions: 32. 5 33. 10

5 86. A method for decreasing hRAGE binding to at least one ligand selected from
AB peptides, globulomers, S100b and Amphoterin in a subject in need thereof,
comprising the step of administering to the subject a product of any one of

embodiments 1 to 59.

10  87. A method of treating a subject for a disorder associated with RAGE activity
comprising the step of administering alone or in combination with other

therapeutic agents a product of any one of embodiments 1 to 59.

88. A method for reducing RAGE activity in a subject suffering from a disorder in
15 which RAGE activity is detrimental, comprising administering to the subject a
product of any one of embodiments 1 to 59, alone or in combination with other

therapeutic agents.

89.  The method of embodiment 88, wherein the disorder comprises neurological

20 diseases selected from the group comprising Amytropic Lateral Sclerosis,
Brachial Plexus Injury, Brain Injury, including traumatic brain injury, Cerebral
Palsy, Friedrich's Ataxia, Guillain Barre, Leukodystrophies, Multiple
Sclerosis, Post Polio, Spina Bifida, Spinal Cord Injury, Spinal Muscle
Atrophy, Spinal Tumors, Stroke, Transverse Myelitits, dementia, senile

25 dementia, mild cognitive impairment, Alzheimer-related dementia,
Huntington’s chorea, tardive dyskinesia, hyperkinesias, manias, Morbus
Parkinson, steel-Richard syndrome, Down’s syndrome, myasthenia gravis,
nerve trauma, vascular amyloidosis, cerebral hemorrhage 1 with amyloidosis,
brain inflammation, Friedrich’s ataxia, acute confusion disorder, amyotrophic

30 lateral sclerosis, glaucoma, Alzheimer’s disease, diabetic nephropathy, sepsis,
rheumatoid arthritis and related inflammatory diseases; Diabetes and resulting
complications like diabetic retinopathy, nephropathy, vascular complications;
atherosclerotic complications, pulmonary fibrosis, Cancer especially

melanomas, other amyloidoses
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34. 35. 15 2036. 25 37. 30 binding of human RAGE to AB peptides, AB-globulomers, SIO0b
and amphoterin. The binding protein of any one of the preceding embodiments, wherein said binding
protein is capable of neutralizing a RAGE biological activity, as for example A13-induced cleavage of
dynamin in primary neurons, Globulomer induced synaptic deficits in hippocampal slices" 413-induced
decrease in CBV The binding protein of embodiment 32, wherein the RAGE molecule is RAGE or a
RAGE fragment, like SRAGE. The binding protein of embodiment 33, wherein the RAGE is selected

fom human, 5 and pouse: BB RUANGLRIRISIN AP ARA A1 NG Piageding embodiments, wherein

said binding protein’has an on rate constant {kon) to said target selected from the group consisting of:
at least about 102Masledtieatstlabdut 103M4s4; at least about 104M4s4; at least about 105M4s4; at
least about 106M4s4, and at least about 10M4s4 as measured by surface plasmon resonance. The

binding protein of any one of the preceding embodiments, wherein said binding protein has an off rate

constant fketf)lto s taplikrdshiednaPRIFN el GRS EURGIBIREC B oS MBS %At most about
1013s4; at most abqug lesdo2bmesabatt LR 1es4 Eansatunesraliorl pasdh as measured by surface

plasmon resonance. The binding protein of any one of the preceding embodiments, wherein said
binding protein has a dissociation constant (KD) to said target selected from the group consisting of at
most about 194 M; gthepsiakobiht@8Miatimestabsditita:9 Myatriashaboliddgeoddinatsmost about

104' M; at most about 10-42 M; and.at most 1043M. 38/ antib copstruct comprising a binding
protein described in 53%98?1 O&f%énbbr%dgé%t 255 enol\é Heén agme?:fgr\é i

iNng émbodiments;”sal antrl%ody construct further comprising
a linker polypeptidc or an immunoglobulin constant domain. 539.The antibody construct according to

embodiment 3, whefein Said BT G RSRP R REIPGHRS M heA B GRRISting Of

embodiment 92, which comprises 2 VH and a VL domain.

94.  The monoclonal antibody according to embodiment 92 wherein said

15 monoclonal antibody diminishes the ability of RAGE to bind to its ligands.

95.  The ligands according to embodiment 94, wherein the ligands comprise AB

peptides, globulomers, S100b and amphoterin.

20 96.  The monoclonal antibody according to embodiment 92 wherein said antibody

is capable of blocking the binding of AB globulomer to RAGE.

97.  The monoclonal antibody or antigen binding fragment thereof according to
embodiment 92 wherein the antibody or antigen binding fragment comprises:
25 a heavy chain variable region having an amino acid sequence selected from
the group consisting of SEQ 1D NO. 1, SEQ ID NO. 9, and SEQ ID NO. 17;
a light chain variable region having an amino acid sequence selected from the
group consisting of SEQ ID NO. 5, SEQ ID NO. 13, and SEQ ID NO. 21;
a human Immunoglobulin gamma 1 heavy chain constant region with amino
30 acid sequence SEQ ID No. 25; and
a human Immunoglobulin kappa light chain constant region with amino acid

sequence SEQ ID NO 26.
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an immunoglobulin molecule, a monoclonal antibody, a chimeric antibody, 10a CDRgrafted antibody, a
humanized antibody, a Fab, a Fab', a Ritb1)2, 15a Fv, a disulfide linked Fv, a scFv, a single domain
antibody, a diabody, 20a multispecific antibody, a dual specific antibody, a dual variable domain
incimunoglobulin, and a bispecific antibody. 25 40.The antibody construct according to any on of the
embodiments 38 and 39, wherein said binding protein comprises a heavy chain immunoglobulin
constant da#Rain sélecteshirdomthengbodp donshstinyast; 23 heheanndd avrssabindoraain, a human IgGl

constant domain, 30,4, jmakIAG CONSIAN RMARA BRI AORSIAN EasRgIn, @ human 19G4

constant domain, a human Igk constant domain, a human IgD constant domain, a human IgAl
constant domain adegpasing AR aonstamd deteeniecaitirablsay Y Corematogsiaihtnd and

corresponding mutgigd domaing.TBEARIRACY, CAASIEHEL ¢apiding kR, anyobthesgmbodiments 38

to 40, comprising an immunoglobulin constant domain having an amino acid sequence selected from
the group consistin’gfo*:ls}éd1I§I=d§5’258,>4?; %Ed #hd 26. An antibody conjugate comprising an antibody
construct described in any one of embodiments 38 to 41, said antibody conjugate further comprising

an agent selected from the group consisting of an immunoadhensjon malecul imaging agent, a
therapeutic agent, 5%%0&?%?8%?8‘& é’r‘f?f Wgrgﬁ’ﬁt}&e?‘%%?ﬂ’ﬁg%@a‘é’ 3?8%8%86 g%?bodiment 42,

wherein said agent ds@anitnagintsageivaseleotzoviidablthe goaupdogsistimipofaaidadiolabel, an enzyme,
a fluorescent label, a luminescent lapel, a hipluminescent label, a magnetic label iotin. The
antibody conjugate %888?8%%?%%%@%%%@% % mv(\)/(i%%méga%n im ugjclIﬁge g%ieecr%% ?s% a? %ﬁl’giabel selected
from th&dgroup congistipgoisi3ting ofSESEE) BOY 1 909FQ, IDIINOL P, 1pgjSEQID WP7-14,

100. The monoclonal antibody according to embodiment 99 wherein said VH
domain comprises at least one CDR region comprising an amino acid
sequence with at least 90% homology with the sequence selected form the

15 group consisting of SEQ ID NOs: 2, 3, 4, 10, 11, 12, 18, 19, and 20.

101.  The monoclonal antibody according to embodiment 100 wherein said VH
domain comprises at least three CDR regions selected from the set of SEQ ID
NOs: 2, 3,4; SEQ ID NOs. 10, 11, 12; SEQ ID NOs. 18, 19, and 20.
20
102. The monoclonal antibody according to embodiment 93 wherein said VL
domain comprises a light chain variable region having an amino acid
sequence that has at least 90% homology with the sequence selected from the
group consisting of SEQ ID NO. 5, SEQ ID NO. 13, and SEQ ID NO. 21.
25
103. The monoclonal antibody according to embodiment 102 wherein said VL
domain comprises at least one CDR region comprising an amino acid
sequence with at least 90% homology with the sequence selected form the
group consisting of SEQ ID NOs: 6, 7, &, 14, 15, 16, 22, 23, and 24.
30
104. The monoclonal antibody according to embodiment 103 wherein said VL
domain comprises at least three CDR regions selected from the set of SEQ ID
NOs: 6, 7, 8; SEQ ID NOs. 14, 15, 16; SEQ ID NOs. 22, 23, and 24.
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L 1I66Ho, and 153Sm. The antibody conjugate according to embodiment 42, wherein said agent is a
therapeutic or cytotoxic agent selected from the group consisting of; an anti-metabolite, an alkylating
agent, an antibiotic, a growth factor, a cytokine, an anti-angiogenic agent, an anti-mitotic agent, an
anthracyclinc, toxin, and an apoptotic agent. 46.The antibody construct according to any on of the
embodiments 38 to 41, wherein said binding protein possesses a human glycosylatign pattern. The
antibody conjlifite dEEGRIRELAAYSTHP RS BSHEAtS RO BE R P € inding protein
possesses a human alywegylatian pattertidh e dindingspr aieiReasedding tuanyiosae of e embodiments
Ito 37 wherein said bindglg pro&(ig] Xists as fg.crg/stal. ;[?e antiboqiy co_gst(riuct gccor%ip to any one of
the embodiments 38 18" 229Xy AAPLH BERE A AFESES KoHEt O ASARE SyStal HheAntibody conjugate
according to any oneadfuthenebaditodniord tmdgewhiatig Saiphantibbdyhtcorstractiesdsts as a crystal.
The bindipg protein according to embodiment 48, wherein said crystal is a carrier-free pharmaceutical
controlled release crystal. The antibody construct according to embodiment 49, wherein said crystal is
a carrier-free po@rmabeatichbepntroltegt rdtonlsecdrpsaenT piccavoloagne B2 ndureiasesrding to
embodiment 50, whegein, sid,cryatabis A AP AStiies: RharmeceHtisalsailiRd I slaasecrystal. The
binding protein according to embodiment 48, wherein said binding protein has a 8reater half life in vivo
than the soluble courfterpsie sfosmigopding Pratah frraerinday fsrawttrdd@drding to embodiment
49. wherein said antigggy Sanalidgh @ssamerneater half life in vivo than the soluble counterpart of said
antibody construct. The antibody conjugate according to embodiment 50, wherein said antibody
conjugatkohas a greater half life in vivo than the soluble counterpart of said antibody conjugate. 57.
The binding protein acegsgingriocembadinaepiod8csvhareinsiick bindingpooteitigetaindibiplogical
activity. 58. The antibpd con%[ruct acco(rigin toe %odimtegl 49, wherein said antibody 5construct
retains biological acti ﬁ%’lﬁ ﬁrg%frﬁ?ﬁ%r §/n oﬂjﬁnﬁa e accor Ing to embodiment 50, wherein said
antibody conjugate retains biological activity. 1060.An isolated nucleic acid encoding a binding protein
amino acid sequence. of .one of | 1- An ic. acid encoding an
antibody construct afrn}}ﬁg}%gos%%ﬁeéﬁr?é%ggfgﬁly %@%&%@%@&%@ﬁ?ggﬁ%%ﬁ; An isolated nucleic
acid encbiling an antitstatyed SrajughtecEmires it re g limeesc o Engnorid siesmivgintétits 42-45.

goat, and horse hybridoma.

109. A hybridoma cell line that produces a monoclonal antibody, which specifically
binds to at least one epitope of a RAGE protein.
20
110. The hybridoma cell line of embodiment 107, wherein the hybridoma is

selected from the group consisting of mouse and human hybridoma.

111.  The hybridoma cell line of embodiment 107, wherein the hybridoma is
25 selected from the group consisting of rat, sheep, pig, cattle, goat, and horse

hybridoma.

112. A vector comprising the isolated nucleic acid comprising the isolated nucleic
acid that encodes any of the amino acid sequences of embodiment 97,
30 wherein said vector is selected form the group consisting of pcDNA; pTT;

pTT3; pEFBOS; pBV: pJV; and pBJ.



63. A vector comprising an isolated nucleic acid according to any one of 20embodiments 60 to 62. 64.
The vector of embodiment 63 wherein said vector is selected from the group consisting of pcDNA,
pTT, pTT3, pEFBOS. pBV, p.TV, pHy-bE, and pBJ. 65. A host cell comprising a vector according to
any one of embodiments 63 and 64. 66. The host cell according to embodiment 65, wherein said host
cell is a prokaryotic cell. 30 67. The host cell according to embodiment 66, wherein said host cell is E.
coli. 68. The hast cel acaerdingiof@mbddithaht 67 tadhereinisgich kodiockihéntal tUkahyotio cell. 69. The

host cell according tg,embodiment 68 I%erei said eukaryatic cell is (;I cﬁeg fr m tgfz group
consisting of protist ggﬁrpgsf?ircneg]llscéﬁ ,erc)ﬁ?g] Ocr([al}l%%gr%l gcéjlnglegﬁ.nﬁ .rﬁse %oét Icuéﬁ a(C:co’rding to
embodiment 69, wherkirt saidsUkagadticltell is an animal cell selected from the group consisting of; a
mammalian cell, an avian cell, and an insect cell. 1071.The host cell according to embodiment 69,

wherein said host cell is selected from HEK Cells, CHO cells COS cells and yeast cells. 72.The host
cell accorlinglidtembemihere sely ofisarbodisant yd A srhanistbattnalasty tes Bandigecal 73. The host

cell according to emhogiment 79 awhesainsais-hast nelkisaninessh$UE4. A method of producing a
protein capable of binding RAGE, comprising 20culturing a host cell of any one of embodiments 65 to

73 in culture medium under conditions sufficient to produce a binding protein capable of binding

RAGE. 75. A prateinypieesest srapielioie igaraeting of pabiadicsentifgdtoambbdinenmposition for
the release of a blndlglg groteln. said com%%t ition ?mprls%g ég) a for ulatl%n .wherein said

formulation comprised aQRRESR S SFORR ASrS ST A BHITSG TS ARY SASEF IhbSdiments 48 to 50,

and an ingredient; andfB0idh) ai jeast @nbeohydingricaanienlZ¢tiThtconlpositioh@endrding to
embodiment 76, wherej s.aidt eoI c';Fierie?d??orﬂ?erdi?iﬁd? éy eL; elected from one or more of the group
iég)), %¥o '? égkfy

consisting of: poly (ag}lﬂl 'ac yu cyanoactrylates amino acids), poly (anhydrides),

116. A pharmaceutical composition comprising the monoclonal antibody or
antigen-binding portion according to any of embodiments 99 or 102 and a

15 pharmaceutically acceptable carrier.

117. A method of treating a discase or disorder comprising administering the
monoclonal antibodies of embodiments 99 or 102 that bind to the C2-domain

in RAGE.

118.  The method of embodiment 117 wherein the disorder comprises_neurological
diseases selected from the group comprising Amytropic Lateral Sclerosis,
Brachial Plexus Injury, Brain Injury, including traumatic brain injury,
Cerebral Palsy, Friedrich's Ataxia, Guillain Barre, Leukodystrophies,

25 Multiple Sclerosis, Post Polio, Spina Bifida, Spinal Cord Injury, Spinal
Muscle Atrophy, Spinal Tumors, Stroke, Transverse Myelitits, dementia,
senile dementia, mild cognitive impairment, Alzheimer-related dementia,
Huntington’s chorea, tardive dyskinesia, hyperkinesias, manias, Morbus
Parkinson, steel-Richard syndrome, Down’s syndrome, myasthenia gravis,

30 nerve trauma, vascular amyloidosis, cerebral hemorrhage 1 with amyloidosis,
brain inflammation, Friedrich’s ataxia, acute confusion disorder, amyotrophic
lateral sclerosis, glaucoma, Alzheimer’s disease, diabetic nephropathy, sepsis,

rheumatoid arthritis and related inflammatory diseases.
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poly (depsipeptide). poly (esters), poly (lactic acid), poly (lactic-co-glycolic acid) or PLGA, poly
(b-Inji-droxybutryate), poly (caprolactone), poly (dioxanone); poly (ethylene glycol), poly
((hydroxypropyl) methacrylamide, poly [(organo) phosphazenej, poly (ortho esters), poly (vinyl
alcohol). poly (vinylpyrrolidone), maleic anhydride- alkyl vinyl ether copolymers, pluronic polyols,
albumin, alginate, cellulose and cellulose derivatives, collagen, fibrin, gelatin, hyaluronic acid,
oligosaccharitiés, glsatnitieglearmbadirmga! folyeauehftddd bies dh & & olymers thereof.
1078.The compositigg36eerding 48aahedingrhdSs aheseosabingredionts saselstted from the group
consisting of albumin, sucrose, trehalose, lactitol, gelatin, hydroxypropyl-B- cyclodextrin,
methoxypolyethylene glycol and polyethylene glycol. 1579.A method for treating a mammal comprising
the step of administesingntélae sfambealameffEctvenprizonidtihiesemMpesiiien according to any one
of the embodiments 77 and 78. 80. A pharmaceutical compgsiti Ising the product of any one
of 20emt§odiments 108885 '5R naap 13rr%%{8esa l(l%)lf§ 5%%8%@%%11 %iﬁr@eol:ﬂgi.@‘%eagaagémaceutical
composition of embodiment 80, wherein said pharmaceutically acceptable carrier functions as
adjuvant usefy to increase ti [ Sj said bind| [ 2. The
pharmaceutica Iéorg%gsglﬁ%ngéﬁgrﬁl %%%ﬁ%ﬁ%ﬁgfgﬁg‘g%%%‘%}g% %umré%?o?gse. 83. The
pharmaceutical compagitionsof emBbdtimeéhteRlether comprising at least 30one additional therapeutic
agent for treating a disorder in which RAGE activity is detrimental. 84. The pharmaceutical
composition of embodiment 83, wherein said additional agent is selected from the group consisting of:
Therapd@tic dg&nt, Fhagmodyeherebrsiwrt ddbnths & LR Bt e R <& hhibitors: co.
stimulation moleculerhlaekers; adhesion sroleciebioskess \anrtiraydakiverantihaeyaoinfinctional
fragment thereof; methotrexate; cyclosporin; rapamycin, FK506; detectable label or reporter; a TNF
antagonist; an 5antiﬁ?é‘|9H‘?§tic; a muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug
(NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, a neuromuscular blocker, an
animicrobial, 39 andasoriatc, 3 corigesteriod, an anapale steraidh A ERINAROIAN, AN Immunization,
an immunoglobulin,’ an immu osuppreé?ve, a growth hormone, a iormone replacement drug, a
10radiopBarmaceutidaibisrttartiddimesSBACEicatig M EBHE P& S leavepiax tiina medication, a beta
agonist, an inhaed slggich, A GRIRGANEIFLARRIY A oYk, anfaiakingientagenist. Further

|

examples are: Dimebon, anti-A3-antibodies,beta-secretase inhibitors, tau-modulators, cognition
enhancers like e.g. BWiTeidsorirdinecpidie iR ORGP A ERRME: donepezil,
rivastigmine or galantamine) , a partial NMDA receptor blocker (e.g., memantine) , a
glycosaminoglycan mimetic . an inhibitor or allosteric modulator of gamma secretase
HHH H & lBekade gonadotropin releasing hoi'none agonist (e.g.,

20

3.1. General

Antibodies of the application can be generated by immunization of a suitable

host (e.g., vertebrates, including humans, mice, rats, sheep, goats, pigs, cattle, horses,
reptiles, fishes, amphibians, and in eggs of birds, reptiles and fish). To generate the
25  antibodies of the present application, the host is immunized with an immunogenic
RAGE polypeptide or fragment thereof of the invention. The term “immunization”
refers herein to the process of presenting an antigen to an immune repertoire whether
that repertoire exists in a natural genetically unaltered organism, or a transgenic
organism, including those modified to display an artificial hum5an immune repertoire.
30  Similarly, an “immunogenic preparation” is a formulation of antigen that contains
adjuvants or other additives that would enhance the immunogenicity of the antigen.
Immunization of animals may be done by any method known in the art. See,
e.g., Harlow and Lane, Antibodies: A Laboratory Manual, New York: Cold Spring

Harbor Press, 1990. Methods for immunizing non- human animals such as mice, rats,
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leuprorelin) , a serotinin 5- HTLA receptor antagonist, a chelatin agent. a 20neuronal selective L-type
calcium channel blocker, an immunomodulator, an amyloid fibrillogenesis inhibitor or amyloid protein
deposition inhibitor (e.g., M266) , another antibody (e.g., bapineuzumab) , a 5-HT1a receptor
antagonist, a PDE4 inhibitor, a histamine agonist, a receptor protein for advanced glycation end
products, a PARP stimulator, a serotonin 6 receptor antagonist, a 255-HT4 receptor agonist, a human
steroid, a gluchsepuptakerstisncialkrtanticirsenaneed mewromatimetttdsliserg. atbelevtivedCBI antagonist,
2 partial agorysf,at,6gf7ecjageing esepiors, anAMYIRILhRiA PreAUGHoR AaagaNsh ot Inhibitor, an

amyloid beta deposition inhibitor, a’NNR alpha-7 partial antagonist, a therapeutic targeting PDE4, a

RNA translatiednifriiititod, i th as edinrnaigotinulsodhse e gro iR gzt o yelt aditbieBionist, a NGF
receptor agonighand 3.9808 Hherany Medelainl AMERRIEITeUEIR QBANRNGE activity

comprising contacting human RAGE with the product of any one of embodiments 1 to 59 such that

human RAGE Hefiihy mraaasanuaiReRBn ot SHeAAY RISt BRiah (P foPabRE She ligand

selected fromgR, ReRLidEsS e QReESEIOAhANI Ampheteriorime sibjeshiaineed thereof,
comprising the step of admin_isteringg_g the subject agrodut%é(\)f any one of.erfnbodiments 1t059. A
e

method of treStPRPASES HIRLEBIE S Aot LR SERREH I BAGE AR ES A Brising the step of
administering ralenRe Rugies aamdtiratiompuitbnathé b arapeuticysgentraipradyctfcf any one of
embodiments 1 to 59. A method for.reducing RAGE activity in,a subject suffering from a disorder in
which RAGE 88{1’\?.? It %%trﬁ%ngrﬁgoﬁr,u&ljsgﬁf)er(l{;lgﬁa %ﬁ%%gﬁﬁacgg (%Lﬂee gﬁﬁjglgto gv %)?g} ugcgof any one of
embodimeéntsriote wna_itsnattopﬂ“oédmbhimirpﬁ@vitbpmh@puhev&p_e@}ﬁcah@eﬁk& The method of
embodiment 88, wharen e dlrehGaARRaeu AagitRkdisFasRRREleiEd Mom the group

comprising Amytropic Lateral Sclerosis, Brachial Plexus Injury, Brain Injury, including traumatic brain
injury, CerebrassPeisgd Priddtersellmesabram oif amimegrer duuksedseibpreatitndinsie! $derosis, Post
Polio, Spina Bifidla, SpialGoRA Ao SR isca AloRV.SRaAL PuMIRIsEIEIkE: Transverse
Myelitits, dementia, senile dementia, mild cognitive impairment, Alzheimer-related dementia,
Huntington's dRBYBE0RafdlE EVRKIESIEN AlMEmRal O ShyHidae RIGH5 s BEPRHSE M t8I-Richard
syndromgs Daywusn s hame, saivastTepisnghauis coeigitassim waseairsdafoyioitosismaérebral
hemorrhage | with amyloidosis, brain inflammation, Friedrich's ataxja, acute confusion disorder,
amyotrophic ISP RS f%l%%rﬁ%&iﬁgﬁﬁ%ﬁ%n oﬁ%aeyagscelfsééﬁse%és n%ﬁﬂpgga Ry sepsis,
rheumatoid artheitisianl 2 iated hoflautiathayt diseasels; bhaieie Sremdhesultmgocdmplications like
diabetic retinopaty, nephropathv.cvasedian complicalions: AUskeseiamin.coMplicalians, pulmonary
fibrosis, Cancer especia mer%momas, other amyloidoses 90.An isolated CDR of a binding protein as
defined in anytionenefitheasmiohdiortthistbaShesoicikr koReetabiHtM §ORsIERS that specifically
interactszté) at least one epitopc of a Receptor of Advanced Glycation Endproducts (RAGE) protein.
92.The isolated binding protein of embodiment 91, wherein the isolated protein is a monoclonal
antibody or antigedBindinE-fRNEARANE 2 e
fragment according tsbRAUNEN3dicW,

antibody according to embodiment 92 wherein sai . :
y knoxgn in the art including the use of hy%r(iidoma, recombinant, and phage display

ey

technologies, or a combination thereof. For example, monoclonal antibodies can be

25  produced using hybridoma techniques including those known in the art and taught, for
example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and
T-Cell Hybridomas 563-681 (Elsevier, N.Y ., 1981) (said references incorporated by
reference in their entireties). The term "monoclonal antibody" as used herein is not

30  limited to antibodies produced through hybridoma technology. The term "monoclonal
antibody" refers to an antibody that is derived from a single clone, including any
eukaryotic, prokaryotic, or phage clone, and not the method by which it is produced.

Methods for producing and screening for specific antibodies using

hybridoma technology are routine and well known in the art. In one embodiment,

4
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15monoclonal antibody diminishes the ability of RAGE to bind to its liaands. 95. The ligands according
to embodiment 94, wherein the ligands comprise AB peptides. alobulomers, Si 00b and amphoterin.
20 96.The monoclonal antibody according to embodiment 92 wherein said antibody is capable of
blocking the binding of AB globulomer to RAGE, 97.The monoclonal antibody or antigen bindina
fragment thereof according to embodiment 92 wherein the antibody or antigen binding fragment
comprises: 25beinsespptdhesntipartapredes geHhods M g eiisatiiacraens eayLrte detectdd from the group

consisting of SEQ D N2 b SEQIPNQLAANG AR NRuAf; aNEREHAINyariable region having
r

an amino acid sequence selected from the group consisting of SEQ ID NO. 5, SEQ ID NO. 13 and
SEQ ID NO. 39CTalmgraaPiRpeois gie v gamrhar s hetcaieths (BhRYRRERSAdN with amino 30acid
sequence SEQIDNQ. Rouang $iHEuHEd oo alohulinsappatighichainkensianteregion with amino
acid sequence SEQ ID NO 26. 98.The m%?o%g'n I antibod,é%oﬁ%em%ocgment 93, wherein the antigen
binding domaf} CErHREEY Y A8y SABLE SR GRS R IRG TR e € omprising an
amino acid sefiuanke fgidnabldastia0in bbmsldgy wittethensegibedyetdeledted form the group
consisting of SEQ ID NOs: 2, 3, 4,6, 7.8, 10, 11,12 14, .15 16, 1 .an The monoclonal
antibody accc}’r(gl e&’g%ﬁ%},%%gﬁ?% 'vl\%rglé::r%esfhnsllgieci(\?ﬁ]b o%%lllﬁnggﬁggéeas% a%%e%%y chain variable
region havingaatigemihoageidisdeuenzelimatt dy RALERO0geHs rbtoeytovith With sequence selected
from the group GRNSISHNG 9, SE QDN SERIDNG, SAUSEQUR Moyt The monoclonal
odim

antibody according to em ent 99 wherein said VIl domain comprises at least one CDR region

comprisiy arinsaTimdetciicsad s epsanitR BBl st 9ovh Hoprbrsey itii¥sequence selected foim the
group consisting of RGNS % Scd). Mhch hahRaAR Ay pREL0HT BeIppepasigrahantibody

according to embodiment 100 wherein said VH domain comprises at least three CDR regions selected
from the set JRBEGIPSIRDEY 5guesISES EMNCRCH SRS OF BRI RRBEM SUOASRY 20. The
monoclonal agtihedn@stoi Rgstaccirhedimant B avhereissaistid fslomain siepprises a light chain

variable region}pgavin an amin{)ﬁ‘acid seguence thgt has atﬁleﬁt 9%%(51%?010 X.With the sequence
selected from® rglﬁ%%oe%‘?{éi%i 5 BYEES FIRB AR E D NP DS eslé% ¥ NO. 21. The
monoclorkal aatiboeyaedordingrtoenabodvien kOR W herdive saidov mderadiniempkises at least one
CDR region comprising an.amino acid sequence with. at least 90% homology with the sequence
selected form%ﬂ?@?gq %ler?scfsst‘?ﬁ%aof“éts 8%“15%’(5%"56 S8 14, 15, 16, 22, 23, and 24. The monoclonal
antibody according tOmmboidiment 168onsreiedateetiel\d.cd amisipndiorpaises faf lbagntigdie CDR regions

selected fromthe-ge1,af SEQIDNR6L 8 SERIRNQSsrlS 1h8icSEQUR NOs. 22, 23, and 24.

105. The antibody or antigen-binding fragment of embodiment 92, wherein said antibody or

antigen-bindirfg geefiyiehisrisicth JisSRIFRSOLS, a&%@ﬁﬁ’aﬁﬁé‘&’ém%ﬁ%‘ﬁ%ﬁﬁ}‘mﬁﬁﬁ? &%himeric
antibody,@n antigsi-hipding.fremnepteladvpanizes aptinaeRro0 anaatgefohinping fragment of a

chimeric antibody. 5 106. The antibody or antigen-binding fragment of embodiment 92, wherein said
antibody or arftigEfrbiRHYPRGHESE A ﬁm?gk’ﬁ- 'rﬁ’éiﬂ’?ﬁ%?ﬁgﬁ%ﬂ?%e?‘gétg@ﬁg%e group
consisting of aibaés fragmenissaycabyfraginentkaoktahilis2 thadonesiahat adexefeaguierntied O
capable of binding RAGE. Ascites fluid, which generally contains high levels of
antibodies, can be generated by immunizing mice with positive hybridoma clones.
25 In another embodiment, antibody-producing immortalized hybridomas may be
prepared from the immunized animal. After immunization, the animal is sacrificed
and the splenic B cells are fused to immortalized myeloma cells as is well known in
the art. See, e.g., Harlow and Lane, supra. In a particular embodiment, the myeloma
cells do not secrete immunoglobulin polypeptides (a non-secretory cell line). After
30 fusion and antibiotic selection, the hybridomas are screened using RAGE or a portion
thereof, or a cell expressing RAGE. In a particular embodiment, the initial screening
is performed using an enzyme-linked immunoassay (ELISA) or a radioimmunoassay
(RIA), particularlyan ELISA. An example of ELISA screening is provided in WO
00/37504, herein incorporated by reference.

5
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107. A hybridoma cell line that produces a monoclonal antibody or antigen-binding fragment thereof
according to embodiment 96. 108. The hybridoma cell line of embodiment 107, wherein the hybridoma
is 15selected from the group consisting of mouse, human, rat, sheep, pig, cattle, goat, and horse
hybridoma. 109. A hybridoma cell line that produces a monoclonal antibody, which specifically binds to
at least one epitope of a RAGE protein. 20 110. The hybridoma cell line of embodiment 107, wherein
the hybridoma is seleate® fGifH thebgiyupabrsigtingvimuysecaattdetnalatedonddmthct 11. The
hybridoma cell Ine afempotiment 107, whereln 1 by rlamais A5 {6 sgm the group consisting
of rat, sheep. pig, cattle, goa%, and horse hybridoma. T1 A vector com rising the isolated nucleic acid
comprising thenigeldyquoductoic anddetizatenendexinshaicraigiring duierssduerbes of embodiment 97,
30wherein Said NECI IR ARIBCIA QUG AIoHR SONSIRiNG, ohBARNAALL RIdespRF BOS, pBV.

pJV; and pal. A hostcell transformed with the vector according to embodiment 112, wherein the host
cell is selectetnionls the BESHD SHRBIBERYSBTDOEstEEE, Bitenal Betebfatitteir aftPfungal cell. The host
cell of embodinensds b3 éé’l@@t"ﬁ&!ﬂ thaapimal celhigiadnaenaian selealestedh iermole group
comprising HEK293, CHO and COS. A method of producing the isolated binding protein according to
embodiment 14FLiIRGRURTring a host cell in a culture medium under conditions sufficient to
produce the bindingiprojeificelatiestingithenc id e riediaaend pioifyingbitidoproduced isolated binding
protein. A phaymaceytical camposition comprising the mongclonal.antibody or antigen-binding portion
according to VB%%%%@&EH%’ T ﬁﬁﬁﬁgﬂ % ‘é‘%?ﬁ’ézc%‘%%XaﬂéOar?:%se%‘iéaBi%%é‘&?P?é?aA method of
treating 80diseaschomelisandencaw ppisiiey audnasisterisigethepigormeloncitdntibbelisss. df embodiments 99
or 102 that b'ggoﬁ%etrhcquzdggeql@%érfll Gl QEQ?%@%%%%SHBHBQJ%%&M WheIFIbEne disorder
comprises neurological diseases selécted from the group comprising Amytropic Lateral Sclerosis,
Brachial PlexssciejonynBeiomiriufyscrhatiibingureamaati e xsiyingun acie R faE paidyd¥riedrich's Ataxia,
Guillain Bare, Leukogysiraphiss2aMlinie 3slsrasisRoshRelie ranisa Bilidacsainal Cord Injury,

8
Spinal Muscle Atrophy, Spinal Tumors, Stroke, Transverse Myelitits, dementia, senile dementia, mild
cognitive imp&ReHEHeCATS A T EXafaRIeidim AR (AR AERSISI6 195 THEFaRRD Rskhfesia,
hyperkingsias,aiiasyMeskies,Radiason steahfithiasesingnmne.Davnis.ayndeamehmyasthenia
gravis, 30 nerve trauma, vascular argloidosi , cerebral hemo rhag Iv%_? améll%)'fosis, brain
inflammation, $RERHBAS BIagise SahidEaemFRISIoN BFRSHEP Igﬁ}%ﬁ‘ 5?1‘?8 881 érosis, glaucoma.
Alzheimer's disgase fidiahatic aeplitahathyidépsigiotheheriafioidhaitheitistand celateddriiammatory
diseases. 11 Jihde %Qitxixboﬂf(e f%mb diment 105, comprising at least one VH region comprising an
amino acid sequence selected from 16 ID NO: 56 and 57. 120. The antibody of embodiment 105,
comprising at least one VL region comprising an amino acid sequence selected from SEQ ID NO: 58
and 59 1al. Tglg gﬂ%{'bﬁ%%fﬁ&g%mﬁm%%@g +28. agdifipnally modified by 1 to 10 mutations in an

VH or VL seqUence. . _ _ o
In another aspect of the invention, recombinant antibodies are generated from

single, isolated lymphocytes using a procedure referred to in the art as the selected
lymphocyte antibody method (SLAM), as described in U.S. Patent No. 5,627,052,
PCT Publication WO 92/02551 and Babcock, J.S. et al. (1996) Proc. Natl. Acad. Sci.
25  USA 93:7843-7848. In this method, single cells secreting antibodies of interest, e.g.,
lymphocytes derived from any one of the immunized animals described above, are
screened using an antigen-specific hemolytic plaque assay, wherein the antigen
RAGE, a subunit of RAGE, or a fragment thereof, is coupled to sheep red blood cells
using a linker, such as biotin, and used to identify single cells that secrete antibodies
30  with specificity for RAGE. Following identification of antibody-secreting cells of
interest, heavy- and light-chain variable region cDNAs are rescued from the cells by
reverse transcriptase-PCR and these variable regions can then be expressed, in the
context of appropriate immunoglobulin constant regions (e.g., human constant

regions), in mammalian host cells, such as COS or CHO cells. The host cells

56



10117 The antibody of embodiment 121, wherein the mutations are selected from framework back
mutations and mutations of Vernier and VHNL interfacing residues. 123. An antibody or binding protein
of one of the preceding embodiments which 15inibits the binding of RAGE to an HMGB1-CpG DNA
complex; or an antibody or binding protein of one of the preceding embodiments which does not inhibit
the binding of RAGE to an HMGB1-CpG DNA complex. 3. Generation of anti-Ft AGE antibodies 20
3.1. General transfaeitibadibshsfame! g isampreelahHe semesraes By T AGHof a suitable host
(e.9., vertebrates, InGILding Hranans (Ricedatky ShERP.SANR RIGScEala.Rorsesideptiles, fishes,

amphibians, and in eggs of birds, reptiles and fish). To generate the 25antibodies of the present

T
application, tEE2HBYE BY iRAIREZSE FAMIEHSHTFHITO JerirlcreAls EXBET R AR B FS Pment thereof of the

invention. The ig5m "M ESEeImieiacs bBIENstR iBecE geabs: ehpRsaniipglasdantigen to an immune
repertoire thether that repertoire exists in a natural %engtiialIa/%ﬁnalttiereddorg%nigngl,lp(r,g transgenic
organisnt, inditEingPAAGSP FB A HE ST S SRARIAP AUIRE LR iRRuRe Tepertoire; 30Similarly, an
"immunogenieydigpacatio $5adosmudtRTiTdfdniigeontéed cdvtants.adjuvants or other additives that
would enhance the immunogenicity of the antigen. Immunization of animals may be done by any
method known in the art. See, e.g., Harlow and Lane, Antibodies: A Laboratory Manual, New York:

N HH animals such as mice, rats,

sheep, goats, pigs, gatle, ancl Harses afe Well KoM dhe,art, S8R e 3AtIREaRg Lane and U'S.

Pat, No. 5,994,619. In a particular embodiment, the RAGE antigen is administered with an adjuvant to
stimulatéQthe immuENS 8 pORJBIISHERRELRIAR YR edhple ] iiRtBATpIete Freund's adjuvant,

RIBI (muramy} dipapiigeshipioakS&A M fRoEResisuiating aemplexesdsieah adidvants may protect
the polypeptide from rapid dis%ersal b§ segtuestering it in a local deposit, or theé may contain

substances thREEEMNER the KENQ L ARRHEHE AL AR HBRITISH IR Bhages and other

components efdhe iR easysRpmbastutarhurfaa pohtpepiceinbeingddmisikiened the

immunization schedule Wé'” involve,two_or 10 m&reeeadg;iln' tratiogse of Ihe/ﬂ%%@iﬁ)ggfé spread out over
0 with th

several weekZ10USe AHbOgy RIAUIEHRD- thest frdy ATTRmhist sy TRy antigen associated

with the cell rasdribiee ib@s matamtdrgii@mteﬁd%élﬁa&oﬁﬁﬁ@d@%ﬁt&@pﬁéﬁém?épplication are
dentifed by binging o @ 1MENQASIIS POMPERIIGEORINYERIOR AfIELITTNizaton of the animal

n
host with the antigen, antibodies may’ obtained from the animal. The antibody-containing scrum

is obtained fré PR aRit A2 608 e pividjsbe & e e tHE UhiMal SFé rand WEY be used as it is
obtained fromyfhesanimal,an immuneriehuli fragiorvna hechtainse fram fhe scrum, or the

antibodies may be purified from the serum Serum or immuno%lsc))bulins obtained in this manner are

polyclonal, thd@3$aWiy B RERFbgwRlshed drpsyl bf [NSHMRSS29S 5 RIRHBAGECNEIRSEIonal antibodies
using Hvlpridoma;gsNe®oy/45031, published September 10, 1999, WO 99/33049, published

October 21, 1999, WO 00 09560, published February 24, 2000 and WO 00/037504,
published June 29, 2000. The XENOMOUSE transgenic mouse produces an adult-

like human repertoire of fully human antibodies, and generates antigen-specific
human Mabs. The XENOMOUSE transgenic mouse contains approximately 80% of

25  the human antibody repertoire through introduction of megabase sized, germline
configuration YAC fragments of the human heavy chain loci and x light chain loci.
See Mendez et al., Nature Genetics 15:146-156 (1997), Green and Jakobovits J.
Exp. Med. 188:483-495 (1998), the disclosures of which are hereby incorporated by
reference.

30

3 5 Anti- RAGE monoclonal antibodies using recombinant antibody libraries

In vitro methods also can be used to make the antibodies of the invention,
wherein an antibody library is screened to identify an antibody having the desired

binding specificity. Methods for such screening of recombinant antibody libraries are
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Monoclonal antibodies can be prepared using a wide variety of techniques known in the art including
the use of hybridoma, recombinant, and phage display technologies, or a combination thereof For
example, monoclonal antibodies can be 25 produced using hybridoma techniques including those
known in the art and taught, for example, in Harlow et al. , Antibodies: A Laboratory Manual, (Cold
Spring Harbor Laboratory Press, 2nd ed. 1988): Hammerling, et al., in: Monoclonal Antibodies and
T-Cell Hybrideveiag ke 68hé Risenicndndé. mkaat) (kaiditeteierfoesxinapkpdrated byaieference in their
entireties). T "mqnoclanal aptibody" a lﬁﬁd rein is not gal antibodies produced
through hybrzﬁjfgiggtteec %%I‘(gg%gi’ﬁ%egt(ﬁ?ﬁlgﬁ{g?ioc ongegﬁ(f%lg gﬁ)?g}%#s@t%ﬁa%néggﬁtl %ﬁflrtﬁilt is derived
from a single cloPETiRchidhigpahip eWKaAIOLE, 7proKanpotie zbrPSHaBebthatien afd Wé? the method by
which it is progysest, Metliadks Jol BFoSFBE. AR SERENIG (04 sheris anfibodien ying hybridoma

technology are routiné an nown in the art. In one embodiment, the present invention provides

methods &f gdhibtigitignmion 8o AA0dREHIYR 2 Eisriyedr ab Briidotiecsvadieell By Pdthod
comprising cUfibring 8 lystepma cellise Netingan askbeds.ehdhe invemsionwhessin. pasticularly, the

hybridoma is glenerated béfusing ?&Ienoc tes isolated from a mouse immunized with an antigen 5of
the invention WitA 1y diotn e SefsthrdAPrariear ey iHebrdsro Rrdd -fas it 8mURE Fusion for
hybridoma clongs,thaugsecreiel ag antijadaple 4o, bine.s podneptitls 0f te; iaviEntiar: Briefly, mice can

i 2 advart 5 Ui He S R K St A 2R Sl by Toincomplete
Freund's] adjuysdat,(RIB] ) (WMiras A 0pepide Sran 2SCAM{NRNNOERI61HG Cdbaplekes). Such
adjuvants may p e pol tidg from rapid dispersal e ing it jn. al deposit, or they
may contain sﬁbgg%?cﬁe%}%gﬁ%ﬁ ??Btﬂgﬁt%i e h%%?tgoﬁsoecgr%nt%éo a%}/ctegr%ﬂtﬁ?téggeﬂ%ﬁérﬁ (E)?té%%c for
macrophages &l 33rerdoandddeehis afath el AR dAe! SRt ERY. SPEsic I jating spoljqseptide is being

15administefﬁgzbm%t%muda%%%@ﬁcaﬁai&s@wugmfm\sﬁ 0 Rigmereadministiatians of the polypeptide,

spread out over several weeks. Once an immune response is detected, e.g., antibodies specific for
the antigen RAGEM e iehectaaprrREsbEaR SFiF TRt touse spleen is hantsted and splenocytes

isolated.;Ehe splenogytes aaihan usaddyivalknawstachnidupsto iamuadsdtae myeloma cells,
for example cells from cell line SP20 available from the ATCC. Hybridomai are selected and cloned by

limited dilutioRAHE IFBRIGHR efdheS Ere ianasashy Sor B Arebibas iNOYHEY &P cells that
secrete antibaghigs gapabiie elibinding RAGEAsGites Beud ivvhicki-ge narhliyA©Blaics kigh levels of
antibodies, can be generated.by immunizing mice with positive hybridoma clones..25In another
embodiment, ﬁ??ﬁg&?%%ggggr‘%qn:ﬁm%r%ﬁgéd Ry ﬁcomg}%gf%g%lré%g}%n rcgr\ﬁ1 e immunized
animal. After inumemizAfigh, theibrdmabisisaoriticachand stiectpl dpiscBaels hrofasaditeimmortalized

myeloma cellLs as i Il knovm jn.t ) o Hi . o rticular
embodir%gnt, ﬁ?gl%rﬂg%\l@rﬁagyc‘gﬁ@% gg%i%c%%ﬁﬁ%ﬁ?&%ﬁ%%%&@%%pﬂ egsgl(am n%(r%%ecretory cell

line). After 30fansibpdiasdhantitsiesivizsdiet@bn, Msehhgh i conds iesstrdeitE BINPRAGE or a portion
thereof, or a cell exBresSINGIRAG I aPaHiGUlar fmbedine i thednitiakscreaning is performed using

an enzyme-linked immunoassay %ELISA) or a radioimmunoassay (Rik), particularlyan ELISA. An
r

example of ELNFSEeRERAE AR provitRier RO 97 HsAnKFEAR et B SALHSH By HRfRENce. Anti-
RAGE antibodyrradyeing iy biidomers i selestedssdonedand fudharassreengd for desirable

characteristics, including robust hybridoma growth, high antibo roduction and desirable antibody
characteriod “ACH SE LRt FEP bATB BB Sy e CLRURBLP ARE-CSar 88 i vivo
synaeneic anialscdndseitalsitodidabkvan ithenigniecgisteracegnstantdd onsclecoarnbodlesulture in vitro.
Methods of selpeHD g SIRRRAARTL RAACING fRHoMPE AR KRAWR 130 ee bgrdinary skillin

with a particular an 1Csq, standard methods known in the art for assessing the

inhibition of hRAGE activity may be used.

30 In one aspect, the invention pertains to an isolated antibody, or an antigen-
binding portion thereof, that binds human RAGE. Particularly, the antibody 1s a
neutralizing antibody. In various embodiments, the antibody is a recombinant

antibody or a monoclonal antibody.



In a particular embodiment, the hybridomas are mouse hybridomas, as described above, In another
particular embodiment, the hybridomas are produced in a 10non-human, non-mouse species such as
rats, sheep, pigs, goats, cattle or horses. In another embodiment, the hybridomas are human
hybridomas, in which a human non-secretory myeloma is fused with a human cell expressing an anti-
RAGE antibody. Antibody fragments that recognize specific epitopes may be generated by known

techniques. For exafapREFEls dhe et sl o o HE SRR HEhARAY eI Hr8duced by
protcolytic C|%ﬁ@%ﬁ$@ﬁﬁh§@&%ﬂi&éﬂﬂl@§ﬂﬂ@w&lﬁ&@ﬂzmﬁ@.&i@p@@ﬂﬂ@ﬁh’dﬂo produce Fab
fragments) or pepsin f]to produce F(abl)2 fragme tsg. F(abtt)lz fr? gngnts contain Bh variable region,
the light chaif"C6HSE&hEHHBRN STRRAR G ?ﬁ%‘ﬂ? S RESSY c%uaai%f’ By AN RAGE monoclonal
antibodies usiag-sihAMiynuditaiteibenasasenobdieimeentian, raconkbiranh ahtipodiedare generated
from single, isolated | hocytes using,a procedure referred o in th as the selected lymphocyte
antibody etﬁ8§2(£lfig}r§ﬂ§§ X%ﬂ%%&‘fﬁ%%@% ent ﬁgfeggg?éé%sc%{é@éggblicatipn WO 92/02551
and Babcock cduhinttatia{ 1996)d3riduaNadl. AchenStoSNIB]: PB4 TRASSIMEIAB B8, single cells
secreting antgles of BIFTRSE 58 HYIRRARIES ASied i any.one AL e dnmunized animals
antig

described above, are screened using an en-specific hemolytic plaque assay, wherein the antigen
RAGE, a subamficohRAG Bitg hifrkgieitomerasigendsuprarterahsehivac oot daistising a linker,
such as biotin, aadpyised, 1Q ddg atify. Siaele sals tﬁﬁmym@amgmgmmﬁge@iam for RAGE.

S

Following identification of antibody-secreting cells of interest, heavy- %Béd Ii%\%;rll haip variable region
CDNASs afe re¥H eI dRREBNS By rsch Eamies st b ER U AP HRLEN ﬁéf‘fﬁé‘lrniggions can then
be expressed;nhe, Gniext ot Rpvaphiaiainunogetttpiegosiant egiogsi¢evdl] human constant
regions), in mammalian host cells, such as COSg o CKK? cells. Th&hosatk%etllll% Jﬁ%ﬂgﬁ?&ted with the
amplified imniRGlobLHR: Eﬁqﬁ%ﬁ@@g; RTINS T ted N Mphocy fEs. can then undergo
further analysis swagetaciionritiontiraldde éxamplelbyepan Ririgkthenteankfdclednoelis to isolate cells
expressing arm@t %&sllﬁ.@ﬁ%@%amgﬂ%g a@ﬁpﬂgg,g}g&p%&ggﬁ@ggg{g{%gq_gggb.be manipulated
inity matur i S

in 5vitro, such'as by'in vitro a ation methods such as those described in PCT Publication
WO 97;2913 KatittREugublidafion Wnoosé 727429 24 shtLorpdEorictionarantib8dlés using

transgenic an@%' ;'ﬁu%%%.?mqm%hﬂmﬁd@@@%iWﬁaﬁgm@%jppémﬁnmeguced by 10
on-

immunizing a uman animal comprising some, or all, of the human immunoglobulin locus with an

RAGE antigeMNanP& B4FBAUIAR Exffainmehticasionol.h Az &hitk R f4/48EN USE transgenie
mouse, an engineryed WoUse 18 &N atsompsisew (uge Fegmems el human isipatnoglobulin loci

and is deficient in mouse antibody production. See, e.q.. Gr al. ) IGS 7:13-21 (1994)
15and United $taté$Phtdhts 591 ,9/‘97*1‘,‘%3{%ééé@%‘%%?%éf?@ﬁ%é&%ggggzgﬁgi@%%,091,001,
6,114,598 and 6713686314 Beg08IS0s V@391 5L 08 D2 pLbkSBerd Zutlyr 256 7H9%h A0 942602, published

February 3, 1994, WO 96/34096 and 96/33735, both.published October 31, 1996, WO 98/16654.
Ao1g Bt E BN i

published Aprﬁaﬁ é‘g GG Sﬁ%efﬁ,“i%%r,eﬁ/o 98/50433, published November

2012, 1998, WO 99/45@34rihablishisdaBepterfirences), 289 9hwOgerEs04be puithistied October 21,
1999, WO 00 095360, publishes FERian: 24,2000 And W Q003 RuRlishsstisie 29, 2000. The

XENOMOUSEYra 5genic mouse produces an adult- like human repertoire of fully human antibodies,

and generatesnshtigen opreifiothedianoviib thpredsERONIeSEdRa g thée contains

apprOXiragtelyeQ%s%ﬁ in any desired host, including mammalian cells, insect cells, plant cells,
yeast, and bacteria, e.g., as described in detail below. For example, techniques to
recombinantly produce Fab, Fab' and F(ab'), fragments can also be employed using
methods known in the art such as those disclosed in PCT publication WO 92/22324;
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26-
30 34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references

incorporated by reference in their entireties). Examples of techniques, which can be
used to produce single-chain Fvs and antibodies include those described in U.S. Pat.

4,946,778 and 5,258, 498; Huston et al., Methods in Enzymology 203:46-88 (1991);
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25 the human antibody repertoire through introduction of megabase sized, gemiline configuration YAC
fragments of the human heavy chain loci and x light chain loci. See Mendez et al., Nature Genetics
15:146-156 (1997), Green and Jakobovits .1. Exp. hied. 188:483-495 (1998), the disclosures of which
are hereby incorporated by reference. 30 3.5 Anti- RAGE monoclonal antibodies using recombinant
antibody libraries In vitro methods also can be used to make the antibodies of the invention,
wherein an agtibechl. liBNkg ROstIeRAeePt0l Mi8ntfydaBkartisody, Ragimg tHd déskd@4inding specificity.
Methods for i%gcreening of recombinant antibody libraries are well known in the art and include
methods described in, for example, Ladner et at U.S. Patent No. 1223,409; Kang et at PCT Publication
No. WO 92/18619: Bltwastiet & RGFringhtetomNer\atdefy/rarigyintahasad¥PRY: Publication No.
WO 92/20791, Marklang, ot al. RGT R ilication Ner W, 97/15679: Braitling g ahPGH 5 Publication
No. WO 93/01288; McCafferty et at PCT Publication No." WO 92/01047; Garrard et al. PCT Publication
No. WO B2/0usamledintheidntivetynrdaehnsngys: 1nndisyof hayarHiqtodss Hum Anti hod
Hybridomas ;84351 etatch089) Reiense 2d6: 1A75n 188k MaGaliariiaiaty Natise (1990)
348:552-554; Griffiths et at (1993) EMBO 112:725-734; Ha%/éig %‘a%‘lg%é J%{I@I Biol 226:889-896;
Clackson 108t SIFeSY)2NBNNsPI8S1E JUS88%. 45 P itA % £E'89:3576-3580, Garrad et al.
(1991)Bio/Teggnotogw 9 S3ERKLAATR bteagenidda Rodeak, @ ¥01jnk Sedeikl R8s (1991)33-4137; and
Barbas et al. (1991) PNAS 88:7978-79¢ nt lication publication20030186374, and PCT
Publication No 4 f?ﬁf3§c’t§z‘§éo%%t8el?%%sg Z)Stl %%Bc% olaaﬁslc%béergl’lﬁccgr\b%%?e feréin by reference.
15The regombrinest mtibadynl inRIXA rmad/ the ifephdacsutspgeni theh drazediesitty RAGHE, or a portion of
RAGE. Altemaiivelt, N8 (SHRTRIAAN AVIROIDIAR MRRDE RN A MRS BRI E., one who has

M
. a ! 3
not been |mmun|zecPW|t E, such as a human antibody library from a human subject who has not

been immunizedaiith buindhRAGERAIBBAIdscAR Preomidsdirare comitEd My ¥ Ening the
recombinant 20 anfifody. Qmi‘ﬁﬁmﬁmimmrﬁm&#ﬁ@@ﬁﬁ@ Bt dbeRbMaelect those
chs

antibodies that recognize RAGE. Methods for conducting such screening and selection are well known
in the art, suct B EEsErbiibedE: SREREDFeHesprace dindparigrasR i ¥etict antibodies of the
inventionshaviigipartictisy; Rinsinpuafinitiestor-hRAGEnstieh asidhege:tat dirsdaiate from human
RAGE with a 25 particular koff rate constant, the grg-known metl}od %fﬁjurfa_ce gl mon resonance can
be used to setBEPAHHOERE NI F RS JeSSE &SP TAtE EBRRENHE SR18RF 2 5HbAies of the invention
having a partisiphas e wiyatizing aetivitycias ARAGHbcd Wt @y ¢pse witinapantibotardls)C50. standard
methods known,in the art for assessing the inhibiti fhR tivity.may, . 30In one aspect,
the invention %ngftgﬁ%réaqgcﬁncf‘gﬁgtsél chr?ﬁ ct)%)ég,l%}cz%\%%ﬁ%&ét%%(%%é)\%%lr{ﬁcé?}nﬁ%?%%??that binds human
RAGE. Particutamtis, cheantipgdy isRiN‘enartidifgsimiboavhinh varisigehivediteents, the antibody is a

recombiagint AR, TOBASIATA ATLBOR FALEXATPIS i ARkl of e present nvention

can also be generated using various phagc display methods known in the art. In phage display
methods, funStRsratantibBHsP ebAERRLHINHIEHIRRMAES ot fiecs R4 eBSF phage particles, which carry the

polynucleotide sequeN&RsENEAHNGHIRMnIbaRABICIHAPrsidahipRagR Cambesytikized to display
antigen-binding domains expressed from a repertoire or combipatorial antjbod :tihbréary (e. g., human or
murine). Phag&n&iire 48ing Wi Hip BiAtR Wﬁqﬁgﬁ %Eﬂ%@%‘ﬁfﬁ%@%ﬁ ftetest can be
selected or idgsiiirdnetkb Rniiganeugtetisingtidbéledbaniigan ke antigerlbeahdmr dgptyred to a solid
surface or bead. Phas%e used in ese eth%ds re té@caeggtfyan ento lilzse%[;la e i%cluding fd and 10
M13 binting d6MRLEBIEESST BT phdge With Fab. PV or disuftide stabilized Fv antibody domains
recombinantlyftised iméithelothaphage sed driitror ppagovH bpromiin&srshpedetphage (display
methods that can be use tibodi ' |qn-ingel disclosed in
Brinkman et a@ﬁq%%’gg&@gﬁ%ﬁﬁﬁfﬁg%fég )%ﬁ@é%%%ﬂ?ﬁt%ﬁ#ﬁ@o I\%%ﬁgds
184:177-186 {Q995); ths ketibedisiafahearaienEimventipmaryiothos sisggsefodirpessitletal., Gene 187
9-18 (1997); Buganh ko ALlyeness | RQIAENA Tyl &ke28Rd1994); PCT application No.
PCT/0B91/01134; PCT publications WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO
93/11238? W095/15982; W095/20401; and U.S. Pat. Nos. 5,698,426; 5.223,409; 5,403,484;

5,580,717; 5,42P,988cHen1. 5 w2 1+ Q4%ibimnd RACI8abtibd 41081 Ehb ltvenilod, 780, 225;

5 B8, 5,3 A A A S B SRS sy e PRSI D A B fRigage In s entirety.

techniques known in the art. For example, expression from host cells, wherein

expression vector(s) encoding the heavy and light chains is (are) transfected into a
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As described in the above references, after phase selection, the antibody coding regions from the
phage can be isolated and used to generate whole antibodies including human antibodies or any other
desired antigen binding fragment, and 25expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described in detail below. For example,
techniques to recombinantly produce Fab, Fab' and F(ab’)2 fragments can also be employed using
methods knotstinethbyatbsdwid slthigsesdiSbosathirs RoTsmitilieation " WasB2ipa32% Mullinax et al.,
B0 T U AR AR0 227200 Ruil ekl AJRI AR, 305H(1895): and Better etal,

Science 240 043 said references incorporated by reference in their entireties).
Examples of feepdngiesofeernens BENdsBdOte pryauisiphralemnset Festisd-drfibodies include those
described in by Eigh A BITBARII AIE A98) sl At k. dMathodminiEnaymelosy 203:40-68
(1991); Shu et al.. PNAS 90:7995-7999 (1993); and Skerra et al., Science 240:1038-1040 (1988).
Alternative tolS¢reBHhnyEt e ormihke SHRSH i iBRAReLiEy SIHRG B EEPRL M methodologies
known in the gidifarseEeeninglasge saminatonatdisaneaniodibeinppliagdactbelidentification of dual

specificity antibadies of the invention. One type of alternative expression system is.one in which the
recombinant Bﬁi‘?ﬂé‘lﬁk‘?’l%&m% Bﬁé%bgfé&]éégﬁlﬁ]ﬂ@ﬁ?oﬁ %ﬁﬁ%%b%agge ggcﬁé%a i(r’?IISCT Publication
No. WO 98/31410Q s Srestaduanchiobelis) erid)iarRobertskEy\WanpdBaystalcellite (1997) Proc. Natl.
Qfg{g& IS0 %%%e&%between an mRNA

n ic mR

Acad. Sci. USA 94:12297-12302. In thi em, a coval

and the peptiaséeé?bg?odt%(}rf’ ?ﬁrae{eltd 688%@%5%3‘5?% \c}ﬁ%&rt%}g%gl%ftl of'synthet NAs that carry
puromydit, a peptidPkacosptoramidietbost ¢ {3 exdesFngstha wpewbiesmnREbedssue enriched from
a complex migfuie, of BRNATLE hiftcombinriavalinEnd bargdiniiiig Parreiag of the encoded
peptide or protein, e.g., antibody, or portion thereof, such as blndlngo?ﬁl;the antibody, or 15portion

thereof, to thedlsafiejsabritin/ ditgermndfhasn dA8Rdgaented dseddnig ditbdite Oor portions
thereof, recovergy femsaraamneralrueiblibrasies can he exprassed Ry recambinam means as
described above I%g., in mammalian host‘cellsr% and, moreovyer, ca&lébf% §g?{jq1¢ted tgﬁgrther affinity
maturation by eft B8R ufitd dedhek; ?nlg& ENAOBRYS 1S3 € I AR mutations have
been 20introditped Witert ke @figinaitycsplectied semenraetgingaybotheremstiedstfodatihity maturation
in vitro of recombinant aptib dies,ﬁs (ij]escglkgegl. agbagve.r d Clera%no{lqterr ag%g%ggtt% Sa{g’tribodies of the
present inventiSh BAR IS8 ha Ferrerate USIng Yaast Aisplay methods Krown in the art. In yeast display
methods, genefierioetions ardfised to hthefoantipodyicton dhnsmotibdyyedst bedl vedll and display
25them on the, surface, of ¥easkIn ARKIGHIBO.SYER YeASlinaD Realizad adisRlay arigen-binding
domains exprespsed from a repertoire or com%lnatonal antibody library (e. a., human or murinc).
Examples of yeagtodisplagthediesdantheeseypediSem fdhealErtadiiBadias $1AE resent invention
include tpse disclosad YVilimehshsU-S. Patent No. 6,699,658 incorporated herein by reference. 30
4. Production of articular recombinant RAGE antibodies of the invention Antibodies of the present

invention may be protscedibgeaises misrhierr st imgteekasbRdX FeartEsPdi@mple,

expression frompaskcalis ovhigreipotdession NEsiaria s ieading tasheayyrathd dightechains is (are)
transfected into a host cell %stgndard teglg?%iﬁues. The varioul'gforms oi th(ta term "tramsfection" are

intended to eMERIRPHELS WIHENARSEE? GUeR SBTARIS Ry (Eed FOP thie iRESdSction of exogenous
DNA into a prakaniticoareigkaryohicshast eéh, BNy, elecfiopduatioomad dtegmmaphafSptheteiprecipitation,

DEAE_dS.)S( tra'i‘iéﬁ?%ﬁg%ﬂ%}&qgetﬁgavy chain of an antibody of this invention. Recombinant

DNA technology may also be used to remove some, or all, of the DNA encoding
either or both of the light and heavy chains that is not necessary for binding to the
antigens of interest. The molecules expressed from such truncated DNA molecules
are also encompassed by the antibodies of the invention. In addition, bifunctional
30  antibodies may be produced in which one heavy and one light chain are an antibody
of the invention and the other heavy and light chain are specific for an antigen other
than the antigens of interest by crosslinking an antibody of the invention to a second

antibody by standard chemical crosslinking methods.
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Slike. Although it is possible to express the antibodies of the invention in either prokaryotic or
eukaryotic host cells, expression of antibodies in eukaryotic cells is preferable, and most preferable in
mammalian host cells, because such eukaryotic cells (and in particular mammalian cells) are more
likely than prokaryotic cells to assemble and secrete a properly folded and immunologically active
antibody. 10Particular mammalian host cells for expressing the recombinant antibodies of the
invention include ChinegpertitamastgstOwasy (Cridicetis pXrehswimgfdinfentiddy cetlsntazseribed in Urlaub
and Chasin, (1980) Progc. Natl. Acad. Sc!, r§A 721:4 %b%@ ‘ gs\g'gh &Qx‘"@'ﬁ&&ﬁﬂ ctable marker,
e.g., as desc(r?EJDe %%ﬁ?kﬁﬁ%oah%ﬁ(ff g\,’k\g S na’rprgl%S_Z) Mol?%%l_. i59‘:,601_-621), Ngo myeloma
cells, COS céitslathd 8PRoLy bedlsy thiieand dombiady dightabsivrsvabrshecehiBaifgfiantibody genes
are '”tfoduce%m%%ﬁk@ alianhpst el theanibedies atsnPraduse thbyeenliwing the host cells for a

period of time sufficient to allow for expression of the antibody in the host cells or, in particular,
secretionSof tEPAPRIBONEARD the 2ikaFY AFaTIRAHSIARIFThECRESTEAISAPRGBRAY Antibodies can be

recovered frofpthe eUitve BAasidey NsIOISIRpGIaTe 20nNetel aurfisationinethipdsevels bipst cells can
also be used to produce functional antibody fragments, such as Fab ft:?agments (}fgﬁgﬂ molecules. It

will be under<IBBYTREPY A HoRIGh tHE ZBSIL PO SHBTESHPE VHthTh $HE SHEE: bPthe bresent
invention. Forexarsplen divay he desitablefiOHM@osiBaha host bedhwithsRbiéderidoting functional
fragments of either the 25Ii%1ttchai[n ar11dior t})e 1V3't'cgai?h%fq%f% & Q&iQQQb){cOf tglxig igvtention.
Recombinant B Pégfﬁfgﬁ)g rr%xzfllyea 50 D& LiSed t0 femove some, or aﬁ, of the Rlﬁ? encoding either or
both of thie lighil Rrtkhmiuyedhaii® th firisxpotssieoegshpyafobbihydingvioatiiclightigemrsshihterest. The
molecules expr ir hir N AraahsdERerRassea Ry the antibodies of
the invention.&??rt?1 %%%?El%ﬁgn %&%%?fé%%@@%ﬁfb%&%%ﬁ%q Ee pe(godugced in which oneo%(/eavy and one
light chain areeshnamtitsaasy wedHe MeRtidhe ApPRITHENGIHEX PIESY)TRYREIGHE B Abe 95écific for an
antigen other than the antigens gt intatest by-Crassliekingsan aribodnef thesswe rtigie a second

antibody by standard chemical crosslinking methods.  In a particular system for recombinant

expression of A HATSINTorSiiER tha iRy PERToRT eridess retthed AvERESHZ bombinant
expressip) vegtemracadingibeth drenanikadyhieavyiehain ansktbe latibe dywbghdrchadin is introduced

into dhfrCHO cells by calcium phosphate-mediated tran feé:tio Within the reco binar&t expression
vector, the antiiBIFIFEF PG HERER %ﬁeﬁgﬁ’ééng% aéléi’ﬁ gp%rgﬁvlgl\ﬁfﬂﬁ%és f@"ﬂfn}]ﬁwzgnhancerlAdMLP
promoter regutatoreglemantiitharboabigh isielnofirarnsempiiantehtite defres thheukeambinant
expression vector. also carries a DHFR gene, which allows for selection of CHO cells that have been
transfected with the Vector using methon-exate selection/amplification. The selected transformant host
10cells are cultured to allow for expression of the antibody heavy and light chains and intact antibody

is recov%ed fﬁo{n&ﬂ‘?ﬂ@ﬁ%ﬁ%g&w' Standard molecular biology techniques arc used to prepare the
recombinant expression vector, transfect the host cells, select for transformants, culture the host cells

and recover the antiBeHIE fro tifk QAT e RFATCBET R RErAME ThvEHtEY PrBtitiedal method of
synthesizing 3 Jo6geRmpinanantikegy.ehtbgigyention by culturing a host cell of the invention in a
suitable culture medium until a recombinant antibody of the invention is synthesized. The method can
further comprise isolating the recombinant antibody from the culture medium. 20 4.1 Anti RAGE
antibodies  Tdtabke Biis of lishofoammidSepidnsesjofWMEbandf WiHremehy pfragidn® 6fFarticular
anti-hRAGE aérgt'@&%iles of the invention.  Table 4: List of Amino Acid Sequences of VH and VL
regions 0 ant-NURAGE 25antibodies Seq.ID No. Protein Region Sequence

Seg. ID Protein
No. Region Sequence
1234567890123456789012345678901
EEKLEESGGGLVQLGGSMKISCVASGEFTLSN
YWMDWVRQSPEKGLEWIAEIRLKSNYYSTHY
1 VE TF9 AESVRGRESISRDDSKGSVSLOMDNLTAEDT
GIYFCARNAYWYFDVWGTGTTVIVSS
Residues
VH TF9 31-35 of WML
CDR-H1 SEQ ID
NO.:1
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1234567890123456789012345678901 1 VB 7F9 EEHLFFSGGGLVQLGGSMKISCVASIFTLSN
YWMDWROSPEKGLEWIAEIRLICSNYYSTHY AESVEGRESISRDDSRGSVSLOMDNLIAEDT

GIEFCARNAYWYPDVWGTGTEVTVSS VH 7F9 CDR-H1 Residues 31-35 of SEQ ID NO. :1 NYKMD

Seg.ID No. Protein Region Sequence 1234567890123456789012345678901 VH 759

Seg. ID Protein
No. Region Sequence
12345678901234567890123456789(C1
Residues
VH 7r9 50~-068 of
T VK
CDR-H2 SEQ ID EIRLKSNYYSTHYAESVKG
NO.:1
Residues
VH 7F9 101-108 of
WV
CDR-H3 SEQ ID NAYWYED
NO.:1
DIVMTQSHKFMSTSVGDRVSATCKASQDVGT
5 VL TF9 SVAWYQQKLGOSPKLLIYWTSTRHTGVPDRE
TGSGSGTDETLTISNVQSEDLADYFCQQYNN
YPLTFGDGTKLELKR
Residues
VL TFS 24~-34 of
CDR-L1 SEQ ID KASQDVGTSVA
NO.: 5
Residues50-
Z;Rjig 56 of SEQ WTSTRHT
~ ID NO.:5
Residues89-
o 97 of SEQ | QOYNNYPLT
; ID NO.:5
QIQLVOSGPELKKPGETVKISCKASGYTEFTN
9 VH 11E6 FGMNWVKQAPGKGLKWMGYINTNTGESIYSE
EFKGRFAFSLETSASTAYLQINNLKNEDTAT
YFCARSRMVTAYGMDYWGQGTSVTVSES
VH 11E6 ?if;?uii
CDR-H1 SEQ ID NFGMN
NO.:9
Residues
VH 11E6 50-66 of
YSEE
CDR-H?2 SEQ ID YINTNTGESIYSEEFKG
NO.:9
Residues
VH 11E6 899-109 of
Y
CDR-H3 SEQ ID SRMVTAYGMD
NO.:9
DIVMTQOSQKFMSTSVGDRVSITCKASONVGT
13 VL AVAWYQQORPGQOSPKLLIFSASNRYTGVPDRE
11E6 TGSGSGTDEFTLTLSNMOPEDLADYFCQQYSS
YPLTFGVGTKLELKR
- Residues24-
Y?g;fjf 34 of SEQ KASQNVGTAVA
. ID NO.:13
Residues50-
VL 11E6 -
CDR-L.2 ?é Sf 8%9 SASNRYT
ID NO.:13
. Residues89-
VRS 97 of SEQ | QQYSSYPLT
ID NO.:13
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CDR-H2 Residues 50-680f SEQ ID NO. :1 EIRLKSNYYSTHYAESVKG VH 719 CDR-H3 Residues
101-108of SEQ ID NO.:1 NAYWYFDV 5 VD 7F9 DIVMTQSHKEMSTSVGDRVSATCKASQDVGT
SVANTYQQKLGQSPELLINWTSTRETGVRDRF TGSGSGTDFTLTISNVQSEDLADYFCQQYNN
YPLTEGDSTNRELKS VL 7E9 CDR-LT Residues 24-34 of SEQ ID NO. :5 KASQDVGTSVA

Seq. 1D Protein
No. Region Sequence
1234567890123456789012345678901
QVOLOQSGAELVRPGTSVKVSCKASGYAFNN
17 VH 4E5 YLIEWIKQRPGQGLEWIGVINPGSGGTNHNE
KFKVKATLTADKSSSTAYIQLSSLTSDDSAV
YFCARSAGTARARFAYWGOQGTLVTIVSA
Residues
VH 4E5 31-35 of
CDR-H1 SEQ ID NYLIE
NO.:17
Residues
VH 4E5 50-66 of
CDR-H2 SEQ ID VINPGSGGTNHNEKFKV
NO.:17
Residues
VH 4E5 9%-109 of
CDR-H3 SEQ ID SAGTARARFAY
NO.:17
DIOMTQOSPSSLSASLGERVSLTCRASQDIGS
21 VL 4E5 SLNWLOQEPDGTIKRLIYATSSLDSGVPKRE
SGSRSGSDYSLTISSLESEDEVDYYCLQYAS
FPFTFGSGTKLEIKR
Residues24-
A 34 0f SEQ | RASQDIGSSLN
ID NO.:21
Residues50-
e 56 of SEQ | ATSSLDS
ID NO.:21
c ResiduesfS-
Zépfig 97 of SEQ LOYASFPFT
) ID NO.:21

The foregoing isolated anti-RAGE antibody CDR sequences establish a novel
family of RAGE bindingmproteins, isolated in accordance with this invention. To
generate and to select CDR’s of the invention having particular RAGE binding and/or

5 neutralizing activity with respect to hLRAGE, standard methods known in the art for
generating binding proteins of the present invention and assessing the RAGE binding
and/or neutralizing characteristics of those binding protein may be used, including but

not limited to those specifically described herein.

10 4.2 Anti RAGE Chimeric antibodies

A chimeric antibody is a molecule in which different portions of the antibody
are derived from different animal species, such as antibodies having a variable region
derived from a murine monoclonal antibody and a human immunoglobulin constant

region. Methods for producing chimeric antibodies are known in the art. See e.g.,
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VL 7F9 CDRL2 Residues50- 56 of SEQ, ID NO. :5 WTSTRHT VI 7F9 CDR-L3 Residues89- 97 of SEO
ID NO, :5 QQYNNYPLT 9 VS 11E6 QIQLVQSGRELKKRGETVRISCFASGITFTN
FGMNNVROARGEGLKWMGYINTNTGESIYSE EFKGREAFSLETSASTAYLQINNIRNEDTAT

YIECARSRMVTAYGMDYNGQGESVEVSS VS 11E6 CDRaHI Residues 31-35 of SEQ ID NO. :9

NFGMN VH 11E6 _ i ) ) L
Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Gillies et

al., (1989) J. Immunol. Methods 125:191-202; U.S. Pat. Nos. 5,807,715; 4,816,567,
and 4,816,397, which are incorporated herein by reference in their entireties. In
addition, techniques developed for the production of "chimeric antibodies” (Morrison
5 etal, 1984, Proc. Natl. Acad. Sci. 81:851-855; Neuberger et al., 1984, Nature
312:604-608; Takeda et al., 1985, Nature 314:452-454 which are incorporated herein
by reference in their entireties) by splicing genes from a mouse antibody molecule of
appropriate antigen specificity together with genes from a human antibody molecule

of appropriate biological activity can be used.

10 In one embodiment, the chimeric antibodies of the invention are produced by
replacing the heavy chain constant region of the murine monoclonal anti human

RAGE antibodies described herein with a human IgG1 constant region.

4.3 Anti RAGE CDR grafted antibodies

CDR-grafted antibodies of the invention comprise heavy and light chain

15  variable region sequences from a human antibody wherein onc or more of the CDR
regions of Vy and/or V are replaced with CDR sequences of non- human, as for
example, murine antibodies of the invention. A framework sequence from any human
antibody may serve as the template for CDR grafting. However, straight chain
replacement onto such a framework often leads to some loss of binding affinity to the

20  antigen. The more homologous a human antibody is to the original murine antibody,
the less likely the possibility that combining the murine CDRs with the human
framework will introduce distortions in the CDRs that could reduce affinity.
Therefore, it is preferable that the human variable framework that is chosen to replace
the murine variable framework apart from the CDRs have at least a 65% sequence

25  identity with the murine antibody variable region framework. It is more preferable
that the human and murine variable regions apart from the CDRs have at least 70%
sequence identify. It is even more preferable that the human and murine variable
regions apart from the CDRs have at least 75% sequence identity. It is most preferable
that the human and murine variable regions apart from the CDRs have at least 80%

30  sequence identity. Methods for producing CDR-grafted antibodies are known in the
art (Jones et al., Nature 321:522-525 (1986); U.S. Pat. Nos. 5,225,539).



ODR-52 Residues lof 50-6N0O.6:9 SEQD YINTNTGESIYSEEFKG VH 11E6 oDR-H9 Residues
SEQ 99-109 of ID NO.:9 SRNVTAYGMDY 13 VL 11E6
DIVMTQSQKFMSTSVGDRVEITCKASQNVGT AVANYQQRRGOSRFLLIFSASNRYTGVRDRE
TGSGSGTDFTLELSNMQTEDLADEFOQQYSS YPLTEGV.STKLELNR VL 11E6 CDR-Li Residues24-

34 of SEQ ID NO. :13 KASQONVGTAVA VL 11E6 CDR-L2 o i
In a specitic embodiment the invention provides CDR grafted antibodies with

Vg and/or Vi chains as described in Table 5.

Table 5: CDR Grafted antibodies

SEQ
1D Protein region Sequence
No.
123456780012345678901234567890
(4§f ;g;7{tE§>t%%LFR1) OVOLVQSGSELKKPGASVKVSCKASGYTFT
(42 (VH7_4'1/,H6 r2) NFGMNWVRQAPGOGLEWMGYINTNTGESIY
(45; VHT 4.l/iH6 ;P3) SEEFKGRFVFSLDTSVSTAYLQICSLKAED
TRl : TAVYYCARSRMVTAYGMDYWGQGTTVTVS
(46) | (VH7-4.1/JH6 FR4) ¢ GQETTVIVES
(43? (Xﬁlféfﬁéé'ggl) OVOLVQSGAEVKKPGASVKVSCKASGYTET
(a2) <vél—27iP6 R2) NFGMNWVR(OAPGOGLEWMGYINTNTGESIY
(48) (VH1_2/3£6 ng) SEEFKGRVTMTRDTSISTAYMELSRLRSDD
- TAVYYCARSRMVTAYGMDYWGQGTTVTVSS
(46) | (VH1-2/JH6 FR4) QGTTVIVS
(42? (zﬁléiigyégiLFRl) DIOMTQSPSSVSASVGDRVTITCKASQNVG
(50) 1-12/157JK2 FR2) TAVAWYOOKPGKAPKLLIYSASNRYTGVPS
> ( >/ Jk RFSGSGSGTDFTLTISSLOPEDFATYYCQQ
(51) | (1-12/L5/JK2 TR3) YSSYPLTFGOGTKLEIKR
(52y | (1-12/L5/JK2 FR4)
(,2? (gﬁléi?g}%égLle) EIVMTQSPATLSVSPGERATLSCKASQNVG
(24) (3-13/12/7K2 FR2) TAVAWYQOKPGOAPRLLIYSASNRYTGIPA
0% > RFSGSGSGTEFTLTISSLOSEDFAVYYCQQ
(55) | (3-15/L2/JK2 FR3) YSSYPLTFGOGTELETKR
(52) | (3-15/L2/JK2 FR4) . g

CDR sequences derived from mAb 11E6 are stated in bold letters. Reference is also

made to the specific framework sequences (FR1 to FR4) by stating the corresponding
SEQ ID NOs (see also Tables 2 and 3)

10 4.4 Anti RAGE Humanized antibodies

Humanized antibodies are antibody molecules from non-human species
antibody that binds the desired antigen having one or more complementarity
determining regions (CDRs) from the non-human species and framework regions
from a human immunoglobulin molecule. Known human Ig sequences are disclosed,

15  e.g., www.ncbi.nlm.nih.gov/entrez- /query.fegi; www.atcc.org/phage/hdb. html;
www.sciquest.com/; www.abcam.com/;
www.antibodyresource.com/onlinecomp.html;
www.public iastate.edu/.about.pedro/research_tools.html; www.mgen.uni-
heidelberg.de/SD/IT/IT.html; www.whfreeman.com/immunology/CH-

20 05/kuby05.htm; www.library.thinkquest.org/12429/Immune/Antibody.html;
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Residues50- 56 of SEQ ID NO. :13 SASNRYT V L 17E6 CDR-L3 Residues89- 97 of SEQ ID NO. :13
QQYSSYPLT Sea.ID No. Protein Region Sequence 1234567890123456789012345678901 17 VH
4E5 QVQLQQSGREIVRPSTSVKVSCKASGYAFIIN YLIEWIKQRPGQGLEWIGVINPGSGGTNHNE
AFKVKATITADRSSSTRYIQLSSITSCDSAV SECARSAGTABARFAYNGQGTIVTVSA VH 4ES5

10

15

20

25

30

www.hhmi.org/grants/lectures/1996/vlab/; www.path.cam.ac.uk/.about. mrc7/m-
ikeimages.html, www.antibodyresource.com/, mcb.harvard.eduw/BioLinks/Immuno-
Jogy.html.www.immunologylink.com/; pathbox.wustl.edw/.about.hcenter/index.-
html; www.biotech.ufl.edu/.about.hcl/; www.pebio.com/pa/340913/340913.html- ;
www.nal.usda.gov/awic/pubs/antibody/, www.m.chime-u.acjp/.about.yasuhito-
/Elisa.html; www.biodesign.com/table.asp; www.icnet.uk/axp/facs/davies/lin-
ks.html; www.biotech.ufl.edw/ .about.fccl/protocol. html; www.isac-
net.org/sites_geo.html; aximtl.imt.uni-marburg.de/.about.rek/AEP- Start.html;
baserv.uci.kun.nl/.about jraats/linksl.html; www.recab.uni-
hd.de/immuno.bme.nwu.edu/; www.mrc-cpe.cam.ac.uk/imt-doc/pu-
blic/INTRO.html; www.ibt.unam.mx/vir/V_mice.html; imgt.cnusc.fr:8104/;
www.biochem.ucl.ac.uk/.about.martin/abs/index.html; antibody.bath.ac.uk/;
abgen.cvm.tamu.edu/lab/wwwabgen.html; www unizh.ch/.about.honegger/AHOsem-
inar/Slide01.html; www.cryst.bbk.ac.uk/.about.ubcg07s/;

www .nimr.mrc.ac.uk/CC/ccaeswg/ccaewg.htm; www.path.cam.ac.uk/.about.mrc7/h-
umanisation/TAHHP html; www.ibt.unam.mx/vir/structure/stat_aim.html;

www . biosci.missouri.cdu/smithgp/index.html; www.cryst.bioc.cam.ac.uk/.abo-
ut.fmolina/Web-pages/Pept/spottech.html; www jerini.de/fr roducts.htm;
www.patents.ibm.com/ibm.html. Kabat et al., Sequences of Proteins of Immunological
Interest, U.S. Dept. Health (1983), each entirely incorporated herein by reference.
Such imported sequences can be used to reduce immunogenicity or reduce, enhance
or modify binding, affinity, on-rate, off-rate, avidity, specificity, half-life, or any other
suitable characteristic, as known in the art.

Framework residues in the human framework regions may be substituted with the
corresponding residue from the CDR donor antibody to alter, particularly improve,
antigen binding. These framework substitutions are identified by methods well known
in the art, e.g., by modeling of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding and sequence comparison
to identify unusual framework residues at particular positions. (See, e.g., Queen et al.,
U.S. Pat. No. 5,585,089; Riechmann et al., Nature 332:323 (1988), which are
incorporated herein by reference in their entireties.) Three-dimensional
immunoglobulin models are commonly available and are familiar to those skilled in
the art. Computer programs are available which illustrate and display probable three-

dimensional conformational structures of selected candidate immunoglobulin
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CDR-H1 Residues 31-350f SEQ ID NO. :17 NYLIE VH 4E5 ODE-IC Residues 50-66 of SEQ ID
NO.:17 VINPGSGGTNHNEKFKV VH 4E5 CDR-H3 Residues 99-109 of SEQ ID NO. :17
SAGTARARFAY 21 VL 4E5 DIQMTQSPSSISASIGERVSLICRASQDIGS
SLNWLQQEPDGTIKRLINATSSLDSGVPKRE SGSRSGSSYSITISSIESEDEVDYYCLQYAS
FPFTEGSGTKLEIKR VI 4E5 CDR-_ Residues24- 34 of SEQ NO. :21

sequences. Inspection of these displays permits analysis of the likely role of the

residues in the functioning of the candidate immunoglobulin sequence, i.c., the
analysis of residues that influence the ability of the candidate immunoglobulin to bind
its antigen. In this way, FR residues can be selected and combined from the consensus
5 and import sequences so that the desired antibody characteristic, such as increased

affinity for the target antigen(s), is achieved. In general, the CDR residues are directly
and most substantially involved in influencing antigen binding. Antibodies can be
humanized using a variety of techniques known in the art, such as but not limited to
those described in Jones et al., Nature 321:522 (1986); Verhoeyen et al., Science

10 239:1534 (198%)), Sims et al., J. Immunol. 151: 2296 (1993); Chothia and Lesk, J.
Mol. Biol. 196:901 (1987), Carter et al., Proc. Natl. Acad. Sci. U.S.A. 89:4285
(1992); Presta et al., J. Immunol. 151:2623 (1993), Padlan, Molecular Immunology
28(4/5):489-498 (1991); Studnicka et al., Protein Engineering 7(6):805-814 (1994);
Roguska. et al. , PNAS 91:969-973 (1994); PCT publication WO 91/09967, PCT/:

15 US98/16280, US96/18978, US91/09630, US91/05939, US94/01234, GB89/01334,
GB91/01134, GB92/01755; W090/14443, W090/14424, W090/14430, EP 229246,
EP 592,106; EP 519,596, EP 239,400, U.S. Pat. Nos. 5,565,332, 5,723,323,
5,976,862, 5,824,514, 5,817,483, 5814476, 5763192, 5723323, 5,766886, 5,714,352,
6,204,023, 6,180,370, 5,693,762, 5,530,101, 5,585,089, 5,225,539; 4,816,567, each

20  entirely incorporated herein by reference, included references cited therein.

5. Further Embodiments of Antibodies of the Invention
5.1 Fusion Antibodies and Immunoadhesins
The present application also describes a fusion antibody or immunoadhesin
25  that may be made which comprises all or a portion of a RAGE antibody of the present
application linked to another polypeptide. In some embodiments, only the variable
region of the RAGE antibody is linked to the polypeptide. In other embodiments, the
VH domain of a RAGE antibody of this application is linked to a first polypeptide,
while the VL domain of the antibody is linked to a second polypeptide that associates
30  with the first polypeptide in a manner that permits the VH and VL domains to interact
with one another to form an antibody binding site. In other embodiments, the VH
domain is separated from the VL domain by a linker that permits the VH and VL
domains to interact with one another (see below under Single Chain Antibodies). The

VH -linker- VL antibody is then linked to a polypeptide of interest. The fusion
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RASQDIGSSLN VL 4E5 CDR-I2 Residues:50- 56 of SEND ID NO. :2 ATSSLDS VIE 4E5 CDR-13
Residges89- 97 of SEQ ID NO. :21 WYASFPFT The foregoing isolated anti-RAGE antibody CDR
sequences establish a novel family of RAGE binding proteins, isolated in accordance with this
invention. To generate and to select CDR's of the invention having particular RAGE binding and/or
5neutralizing activity with respect to hRAGE, standard methods knogyn in the art f}%rX erating binding
proteins of thE"BPad&rt H’?F/@rf DRSS BRRRY RS RAGE BNty AR GP SRR AiNG Tharacteristics
of those bindirg: peotpiptiday dDeteseomnchadinghptmdt ligeitedichtimosespeoifivalibedescribed herein.
10 4.2 Anti RAGE Cthimeri% antilb&%djese Atggimgrigeangsiﬁoqf glilsa 2 Q%ﬁolc,%gh”éa in which different
portions of th%‘%“ﬁg&%?ﬁg}‘e» eTved Trom different amimar Specles, such as antibodies having a variable
region derivebbfseradisimuriovs daenbetodalean filsory aantealias narbémreaieb globutih wenetant region.

Methods for praycipgehimeris.anihacies e kneun indhrATtaRee R MaItizamSgience 229:1202
(1985); Oi et al., BioTechniques 4:214 (1986); Gi'lies et al., (1989)1 Immunol. Methods 125:191-202;

U.S. Pat. Nosr&i807dMERM 16 587icRiiabed 6 Bow sy rodreepiidsy plisase Homsivaytteference in
their entiretieg, lp.additign.technigwed,developed for the production of “chimeric antibodies” (Morrison
5et al., 1984. Proc. Natl, Acad. Sci. 81:851-855; Neuberger et al., 1984, Nature_312:604-608; Takeda
etal., 1985, Nature D% ADoAEmsRHREAVEIRS tiRGRIGIREY RERINHY PR AR MR Stireties) by

splicing genegriipsa ppateibas ibbpeymaipttltnl approptisie antiged speaifieity together with genes
from a hyman antibody molecule of aﬁé%)})riat{a biologi(%ad -vité/ can lbe lbeeCE % Iigcgrr]\e embodiment,
the chindric AMIOGE SOISHHES e tBR ATeRSPEdE B A B PRl i S5 HHE %eaa\%yecrﬁain tonstant region of

the murine mpnosioofdhaniidsemmapp RAGE entilrodiesddscfibeddeibininidtganemmibody, G1 constant
region. 4.3 Al R GORABHEL AUbediSsiHRR @RliRdhAalibadins O LhE 0 Ragon comprise
heavy and Ilg?ﬁ chain
noncovalent association or otherwise) to one or more other molecular entities, such as
a nucleic acid, another antibody (e.g., a bispecific antibody or a diabody), a detectable
15  agent, a cytotoxic agent, a pharmaceutical agent, and/or a protein or peptide that can
mediate association of the antibody or antibody portion with another molecule (such
as a streptavidin core region or a polyhistidine tag).
Uscful detectable agents with which an antibody or antibody portion of the
present application may be derivatized include fluorescent compounds. Exemplary
20 fluorescent detectable agents include fluorescein, fluorescein isothiocyanate,
rhodamine, 5-dimethylamine-1-napthalenesulfonyl chloride, phycoerythrin and the
like. An antibody may also be derivatized with detectable enzymes, such as alkaline
phosphatase, horseradish peroxidase, glucose oxidase and the like. When an antibody
is derivatized with a detectable enzyme, it is detected by adding additional reagents
25  that the enzyme uses to produce a detectable reaction product. For example, when the
detectable agent horseradish peroxidase is present, the addition of hydrogen peroxide
and diaminobenzidine leads to a colored reaction product, which 1s detectable. An
antibody may also be derivatized with a nucleic acid, biotin, and detected through
indirect measurement of avidin or streptavidin binding.
30
5.2 Single Chain Antibodies

The present application includes a single chain antibody (scFv) that binds an

immunogenic RAGE of the invention. To produce the scFv, VH- and V-encoding

DNA is operatively linked to DNA encoding a flexible linker, e.g., encoding the
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15 variable region sequences from a human antibody wherein one or more of the CDR regions of VH
and/or VL are replaced with CDR sequences of non- human, as for example, murine antibodies of the
invention. A framework sequence from any human antibody may serve as the template for CDR
grafting. However, straight chain replacement onto such a framework often leads to some loss of
binding affinity to the 20 antigen. The more homologous a human antibody is to the original murine
antibody, the less dikelid they possibity tha¢ Yo ribinitiga thd envifihenGDR's seitl ¢hedsuraarbframework will
introduce distortions in the CDRs that cquld reduce affinity. Therefore it js prefer the human
variable framé’\’,‘\%?ﬁsﬁ%{;"ﬁ%% rlglsgeur? o Yeplace the murifie \}ér%%?\eyﬁrgaﬁrgﬁo%%é%gﬁ R‘lgréqt) e CDRs have
at least a 65%hsdiprhcdidentiseovitly tHinhatine BIAN0Brivadabfe R Pamesionctiels more

preferable thay i, Pspaamanl MUK variable geaippmana fam e.GDRs haug alggst 70%

sequence identify. It is even more preferable that the human and muriné variable regions apart from

the CDRS havé R0kt 750 Sédlidhesirmaaipnaatibedt proférapraenalctie irrfahsi#murine

variable regioggapar, fram theiGiRshaveds feastR0% 3PsaduangRidanty. iMathods.for producing
CDR-grafted antibodies are known in the art (Jones et al., Nature 3%#_:{522-5 5 (1986%}' U.S. Pat. Nos.
5,225 539). W0 N B ¥k @M ibeh e e RN AR e e B Bt At sdHsd with v11

and/or VT chaigisisdesaiipedin Fabe dcdablekd RRGhatatbantibodies SE(D ID Nc, Protein
region Sequence 123456789012345678501234567890 '4) LO P1in kO .1'.1'VU 11E6.1-GL
(1S7-4.1/JH6 FR1) (Vil7-4.1/JK6 FR2) (M7-4 1/J56 Fa3) . (V117-4.1/356 ETA)

QVOQLVQS G SELBEpGAS MKMBAASGYTFT NFGNNWIRQAPGQGLEWMGYINTNTGESIY

SEEFKGRFVFSLDTSVSTAYLOICSI KhED TA R Y TVTVSS 57 (47)
(44) (48) (46) VH ﬂ%e?ﬁ%ﬂ%é%?%‘ﬁ%@k2%%%@%%@%?%% -%%%gém) (VH1-2/356
FR4) QVOLVQSGREKKEGRS WO MBS ORASSE IPREB MNP ARBOEREENVMEEINTNTGESIY

SEEKKGRVTMIIRBIR!Srih MEL RifRaibh TEY G HR Sy MY GMbbaMGRE TTVTV22

generated that specifically binds to an immunogenic RAGE polypeptide of the

15 invention through one binding domain and to a second molecule through a second
binding domainIn addition, a single chain antibody containing more than one VH and
VL may be gencrated that binds specifically to an immunogenic polypeptide of the
invention and to another molecule that is associated with attenuating myelin mediated
growth cone collapse and inhibition of neurite outgrowth and sprouting. Such

20  bispecific antibodies can be generated using techniques that are well known for
example, Fanger et al. Immunol Methods 4: 72-81 (1994) and Wright and Harris, 20
(supra).

In some embodiments, the bispecific antibodies are prepared using one or

more of the variable regions from an antibody of the invention. In another

25  embodiment, the bispecific antibody is prepared using one or more CDR regions from

said antibody.

5.4 Derivatized and Labeled Antibodies

An antibody or an antigen- binding fragment of the present application can be
30  derivatized or linked to another molecule (e.g., another peptide or protein). In general,
the antibody or antigen-binding fragment is derivatized such that binding to an
immunogenic polypeptide of the invention is not affected adversely by the

derivatization or labeling.
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58 (49) (50) (51) (52) VI 11E6.1-GL (1-12/L5/2K2 FR1) (1-12/L5/J52 FR2) (1-12/55/352 FR3)
(I-12/L5/3K2 FR4) DIQMTQSPS2VSASVGDRVTITCRASQNVG
TAVA7YQQ5PGKA2KLLI2ZSASNRYTGVPS RFSGSGSG2DFTLTISSLOPEDFATYYCQQ
YSSYPLTFQQGTKLEIRR Cr? - -- in 21 vrin CA "1117 U1 VL 11E6.2-GL (3-15/L2/3K2 FR1)
(3-15/L2/JK2 FR2) (3-15/L2/JK2 FR3) (3-15/L2/J52 FR4) FIVKTOSPAILSVSRGERATLSCKASQNVG
TAVAW2QQKPGQARPRIEITSA SNRY TG IFA RESESOS®TREITPSSE SEHRNYTEO QO

YSSYPITFGQGIRLEGHRinR L AR seqrencespered ram+oah 148 aiemtaiedinbold letters.

Reference is also made to the specific framework sequences (FRI to FR4) by stating the

corresponding®BET D ROB(LEBAISEHABRCoUHF Y 2 ndstr roAsERpidn{s &d Antibodies

gumagized argigpdigs aﬁ{%éﬁb'}iQ%Mi%@l%lyke&f@ﬂ%@?jékg%@@@y@&@ﬁi@%@ﬁﬁ,@dy that binds the
esired antigen having one or more complementarity determining regions (CDRs) from the non-human
species and fr%‘??@@B?Rtl@gi%ﬁ‘Tgtf o AT AIRGRY 6@)@&?‘?7%5”?58’6?&5%%%3 Qi 1g sequences

arc disclosed, shbiodly wramvigabbhldingifgowentrel afguienydodicvisvsualics. ergippragdindb . html;

www.sciquest.corni; www.abcam.com/; tgg% resource.cornionlinecomp.html;
oo pubi A0 B bl A s A S R R O S RRRERERY corsormr i
www.whfreemgoricor Mimeofungl dg @ Hbf 2008tk by @B duthesion molecule, formed by covalent

. Forary (NGlQHes R%ﬁ%%%é&%@(i@rgggléé\s%m% QAU BAH Al BALSYIRGyes/ 1996 VIabl

wn.path.cam.ac.uki.about.mrc /7/mi s.html; www.antibodyresource.coml:
mcb.han8rd.eabgBs diffesgniprrieios ResePdiswRRRIRLPOIBgY MR EBPALheEEIIBRIFUMedul.about.

hcenter/index.;Rinak WMYMRIQIRGRUTERS BIRD oLEAE 44 i RaRIGOMIa 134 R8113/340913. html- ;

3www.nal.usda.gov/awicipubslantibodyl; www.m.ehirne-u.acjpiabout.yasuhito- /Elisa.html;
www.biodesigHRaBriARBIE ok WA e KA BRdes AR ETIRE 9 3-101) and use of a
www.biotech. uieeiub ahatifeckpaiosehdi el WL isaneng o rghsitesn geg. imkike bivalent

aximtl.imt.uni-marpurg.deLaboutsek/AEP- Start.html; baser ikun.nl/abqut.jraats/linksl.html;
pooag et R Sl G St

blic/INTR®. htril; Wi IfSyn Amt ibady ipht tioricesitnds iIRag taod U ebf: 8 T@dients, can be
www.biochem.uel.ac.ukl.about.martiMabs/index.html; antibody.bath.ac.uk/; .
abgen.evin.tar?ﬁﬁ?@&?ﬁ/lgwmé?oﬁg}?fm}?ﬁ;W\ﬁﬁﬁfﬁ?%%&?ﬂiﬁéﬁéﬂﬂﬁ?@?&rﬂﬁaﬂSIideOl html:

www.cryst.bbkassiakdakeittibegtsively, of whole antibodies. Moreover, antibodies, antibody

portions and immunoadhesion molecules can be obtained using standard recombinant
DNA techniques.

20 A derivatized antibody may be produced by crosslinking two or more
antibodies (of the same type or of different types, e. g., to create bispecific
antibodies). Suitable crosslinkers include those that are heterobifunctional, having two
distinctly reactive groups separated by an appropriate spacer (e.g. m-
rrialeimidobenzoyl-N—hydroxysuccinimide ester) or homobifunctional (e.g.,

25 disuccinimidyl suberate). Such linkers are available from Pierce Chemical Company,
Rockford, Il

A derivatized antibody may also be a labeled antibody. For instance, detection

agents with which an antibody or antibody portion of the invention may be derivatized
are fluorescent compounds, including fluorescein, fluorescein isothiocyanate,

30  rhodamine, 5-dimethylamine-l-napthalenesulfonyl chloride, phycoerythrin, lanthanide
phosphors and the like. An antibody also may be labeled with enzymes that are useful
for detection, such as horseradish peroxidase, galactosidase, luciferase, alkaline

phosphatase, glucoseoxidase and the like. In embodiments that are labeled with a
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15www.nimr.mrc.ac.uk/CC/ccaewg/ccaewu.htm; www.path.carmac.ukiabout.mrc7/h-
umanisation/TAHHP.html; www.ibt.unam.mx/vir/structure/stat_aim.htmi;
www.bioseimissouri.edulsmithgp/index.html,
www.eryst.bioc.cam.ac.uk/about.fmolina’'Web-pages/Pept/spottech.html; wwvv.jerinicle/fr roducts.htm;
www.patents.ibm.comlibm.html.Kabat et al., Sequences of Proteins of Immunological 20Interest, U.S.
Dept. Health {2983 cactyenfited winbodyosatedcherbinabyingfeddmoaaSuatemspbatebte sequences can be
used to reduce iminunogenicity or reduce. enhance or modify. binding, affini ate, off-rate, avidity,
specificity, haﬁ?ﬁﬁ%},eélrs %S%f/’ Bfﬂé’?cguﬁt%%]%?g%%r{fct%lﬁgt%%%%%%vﬁ%]g&leé’;" aﬂflrg)tlI gé?éaﬁ%gwork residues in the
human framepvorkitesgionth imaly desspirstiidecadviianaine b8vodres pomditrésdeemontthe CDR donor

antibody (0 altg, BIRHIAN,MREE.ALIGRN,Dindine. T hess ftaets Ripsfittons are identiied by

methods well known in the art, e.g., by modeling of the interactions of the CDR and framework
residues Yo icieRE HERTERAIAE 8 GURROTN FRYAITEE ditrdeh B diRE dFieredRfisence comparison to
identify UnUS%l#@ﬁﬁ%@’%%&%i@b@@é&@%@&b@@érﬂﬁ%ﬁ%ﬁﬁn@(9@.gf-:-Quc@b!@%@ﬁﬁhn 30U.S. Pat. No.
5,585,089; Riechmann_et al., Nature 332:323 (1988), which are incorporated herein by reference in
their entiretieS&STHRf&ES-B &%?Bﬁ%tf‘?ﬁﬁ?ﬁ.?ﬁ‘g?;ﬂ%B‘Efﬁ’??ﬂi%@@%@‘%@ﬁmﬁfﬁl%ﬁ’gﬁ%eénd are familiar to
those skilled tagih)e/arR SOMphties GrogLans e fuaitahlahvhichadlustiat®antdisplay probable
three-dimensional cggormatlonal i%%tur Sl%ﬁelectgd cangéggﬁﬂrgignungt%og lin sequences.

Inspection of%dé%éa %qaag?%uboe? fits anafﬁ/&s 0 Hgﬁkglﬁ/lsregle e Fesifies i the functioning of the

candidaté immhanpgicbpinpese@hceadie:] dhded G wiitesivuey treatsied|dieguestivel hbility of the _
candidate imqnoglobulia 1g bind; s, antigep L5 o, FRuregiuesicanbe selsgied and combined

from the consensus 5and import sequences so that the desired antibody characteristic, such as
increased affiahyi¢o RthE& Eargdbathtiner bs) nishitsiepediaH ydoctishtihe SODR qesidiss are directly and

most substantially ipyalysebinniuaReRgANgRRARINLNG. ARiardiss Gandaed upanized using a
variety of techniques known in the art, such as but not limited to,thosg descriged;in Jones et al.,

Nature 321:558!prapgradieiseiprs oardionseieniidss1 0Y39153% (1588)Sinks ebal. 14 Irnmunol. 151:

2296 (1993); Chpthidandl eskGE: MeboBid: 1965%04n(498AnCarRE Ainal,aRE0se Natl. Acad. Sci.
U.S.A. 89:4285 (1992); Presta et al., J. Immunol. 15 :2&?’? (19?3), P n, Moé(le ular Immunology
28(4/5):489-468 Y Faert) WER pyFRcRY AL &T?Z“lﬁr%’tg}ﬁsé??é}’ﬁ A $heesla814° (18 A(]};Oﬁoguska. etal.,
PNAS 91:96%@7Bd8p4: PEafbphalicatign iy di@ié0886ps MG Thé: kbl $O8MHEARAht)596/18978,

wo0/14424 WOBGH L1 E DoR3AE- EITEE 1ok B ETG SaR L DLI%00 1.5, Pat. Nas.
5,565,332, 5, 128;823]5v9 161882, B,804254kE] 508 0718186 476 cHT63 190leB 7238 ABr 5,766886,
5,714,354, 6.204,023pRAGE I LAGH, B PR UnPorfe Bkt 3riRNA$4 6,567, each

suppress gene expression in RAGE-bearing cells or tissues.

The class and subclass of RAGE antibodies may be determined by any method
known in the art. In general, the class and subclass of an antibody may be determined
using antibodies that are specific for a particular class and subclass of antibody. Such
25 antiboch'e's are available commercially. The class and subclass can be determined by

ELISA, Western Blot as well as other techniques. Alternatively, the class and subclass

may be determined by sequencing all or a portion of the constant domains of the

heavy and/or light chains of the antibodies, comparing their amino acid sequences to

the known amino acid sequences of various classes and subclasses of

30  immunoglobulins, and determining the class and subclass of the antibodies.

5.5 Dual Variable Domain Immunoglobulins

Dual variable domain (DVD) binding proteins or immunoglobulins as used

herein, are binding proteins that comprise two or more antigen binding sites and are
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20entirely incorporated herein by reference, included references cited therein. 5. Further Embodiments
of Antibodies of the Invention 5.1 Fusion Antibodies and Immunoadhesins The present application
also describes a fusion antibody or irnmunoadhesin 15 that may be made which comprises all or a
portion of a RAGE antibody of the present application linked to another polypeptide. In some
embodiments, only the variable region of the RAGE antibody is linked to the polypeptide. In other
embodimentsethe Mt demaitalafhdiEantitady of fhis-apglcatiorcs inkedrydditst polypeptide,
while the VL domain of the.antibady is linked.tg a second,pol I t iates 30 with the first
polypeptide ir?‘%eﬁ%‘gr?ngr“fﬁﬁ%g%ﬁ{é Rl {ﬂzflgn(lf Weé)énrﬁa}%]g%%g%%gggg%vgﬁ%%geganother to form an
antibody bindihgisitepristathemgmbogime ntsnthe atizdoiiaihng Sesaraeeatioralene VL domain by a
linker that permits the VH and V| Ins.to. i it S0 g der Single Chain
Antibodies). ﬁ%@ﬁ Ef%ﬁgrfs\?frg%%%%ﬂgg%%%é%%Egkcgéwtéo%gggly eptigge%E Fni%?}gs\%?%e fusion

antibody s usefsl @@imﬁmybémlf@acé%%%éﬁh%ﬂ’éiﬁf@é@é‘s‘%ﬁ?ﬂé@. The polypeptide
of interest may,he-a Hﬁﬁéﬁewﬁégﬁﬁﬁwﬁg A @itHPaiRE BTayaema Siognessic agast such as an
enzyme; that may be easily visualized, such as horseradish per%%g se Irl}t%ddition, fusion antibodies

can be createtNTRIHHICATERS: (SPEROTR) BifyRe-BIRARP B HHOdiES %ncifebd &' &nother, This is

useful if one wantsteCeatRRAENRIRNcaFHRWIRAIANROC i Aasingiss paIyizptidinghain, or if one

wants to create a bispecific antibody. gne odimen'%. royiddegv a dlla%ﬁlclﬁéimbf?g'tgg protein wherein

an antibody oPBHIBbLRFBOIIBA tg‘fcﬂggdﬁ}/ec AT AppliBRHGHAS e VatiZed or linked to another

10functional mpelgeiedts.gre sifatikanpepiide by fRatkin!ffedrdXdbiscantabeliedinging protein of the

presen applcalonsaf be dernisd BfuiGhonall ISR aNtBOdEY AR FAIRD of e present
phing, i alen iati iseyt

application (bf/ Ehemicale nlg, genetictusion, nonc 2Nt association or otherwise) to one or
more other melesuBachrititiebgsulctremnairmscidie acithaanvthieblasionsdy yedg lighhighéific antibody or a

diabody), a defectahls 1 AdeRk AGHIPKiEBREIhARRAMMAGEUlIGAIAIER ARslior a protein or peptide

that can mediate association of the antibody or antibo%% portion with another molecule (such as a

streptavidin chrediegisis-oPY PonisdRi¢Hg prd sesthafs Rtmain a HoRNinaMer a8 antibody or
antibody;gortign gfhsareserd shplicatipmamanbaderisatized induste feeredcantiadypounds.

Exemplary 20fluorescent detectable agents include fluorescein,,flu‘o:ﬁsi@ig.isothiocg{anate, rhodamine"
5-dimethylamiEIcAgi R FER AR RO I CERRIR R e KE. A B&S R may also be
derivatized witldgtRgialle BRzyresnstghins alialitieghaspharaseshaigehad)3Dpsndiigase, glucose
oxidase and the like. When an antigody.i rivatized with a detectable epzvme, it Is . cted by
adding additio‘?{%%‘é@8?&%13;5?}%}%%3%ir{];ﬁrgeaﬁgsgsscfgogéc%{ﬁ:eg a %tsgg?gbﬂ%@cgé%gﬁ%%%uct. For
example, wheficineldetentpblmsigen dlonse rafisinperaxMade astvieseil thdlafiditioh Bihydrogen

peroxide,gnd diaminphgngiaine fgads 1o Agolgrraactian praduchiclrisgieeiaiie. An antibody

may also be derivatizéd with a nuéleic acid, biotin, and detectedthrough indirect measurement of

avidin or streptEvidPidsidlihasiSorstoSPRRe. MM Abritd diedIP-1. MMETEsBritapplication includes a

single chain aﬂggl' 953(2&? ygm%g' rggg{mwggﬁgqﬁgﬁ@ﬁwem@fjm Tedgpreduce the scFv,
odin DNEA{?is opera%z\%sly linked to DNA encaoding a flexible linker, e.lgé, ncoding the

VH- and V-enc ] |
amino acid seﬁﬁ@ﬁg@ eeEplRBdntia rerrRing IHRLVEFERIaNy O Gt ACKS EEA B &% as a
contiguous singlgrchaip@reteitwth the NG anscvideagieesijainedibiyhadeeals linker (see e.g., Bird

etal (1989) Spince 242:423-47.6; Husion et (J98) i Ml A5t 2, USA Bs: 5e79-5ek
phosphacan, nogo-A, OMGP, Sema4D, Sema 3A, ephrin B3, ephrin A2, ephrin A5,

MAG, EphA4,plexin B1, TROY, wnts, ryk rec., BMP-2, BMP-4, BMP-7), of
neuroprotective MAB activities(EGF, EGFR, Sema 3), of anti-amyloid beta MABs
(e.g. m266, 3D6 (bapineuzumab), anti-globulomer MABs 7C6), of CNS located

30  receptors and transporters (serotonin receptors, dopamine receptors, DAT, Asc-1,

GlyT1).

5.6 Dual-specific antibodies
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5 (1990)348: 552- 554). The single chain antibody may be monovalent, if only a single VH and VI; are
used, bivalent, if two VH and VL are used, or polyvalent, if more than two VH and VL are used. Two of
said say fragments coupled via a linker are called "diabody" which form is also encompassed by the
invention. 105.3 Bisnecific Antibodies The present application further includes a bispecific
antibody or antigen-binding fragment thereof in which one specificity is for an immunogenic RAGE
polypeptide of the prasenssappligaitatiof-dsesenyibes ddvispeeifi@atibody canhbelgenerated that
specifically binds to animmunagenic RAGE polypentide of 5] iQn h one binding
domain and tkg%{ﬁés ceghd r%%%‘é%%%g {ﬁ%a%rﬁeaags)ggcgr%% 'iﬁ%r?é%%%ﬁg?rﬁﬁ%(%ﬁgﬁggsingle chain antibody
containing mooenttigatiome Midlspecific mtijodicsjersantibaddisaibintishsibe it shgitco B rifmunogenic
polypeptide of the invention And {9 anahermalesiehahis.associiagiih gttenuating myelin
mediated growt‘ﬁ cone collapse and inhibition of ncuritc outgrowth and sprouting. Such 20 bispecific
antibodies ca¥ B8d8ABadd using techniques that are well known for example, Fanger et al. Immunol
Methods 4: 72-81 (1994) and Wright and Harris, 20 (supra), In some embodiments, the bispecific
antibodies are prepared using one or more of the variable regions from an antibody of the invention. In
another 25 em&%%ic antibody is prepared using one or more CDR regions from said
antibody. 5.4 Derivaiizetianrehbahelad smtibeciast Apphoiibhady-evias antigesitibidding fragment of the
present application can be 30derivatized qr.linked to apother maolecule (e.g.. another peptide or
protein). In geNSFRE R LRHDEHITSH aﬁﬁ%@r@- e’l(!r:dflrsmﬁ1 ‘ ?épgﬁ)ne{gh fg?gér?v%Qiz%tgbggghofhat binding to an
immunogenicapopepeptidiecofdhintientfrilist koisaffected@uvel saly byl tHerggrilsatization or labeling.
For example. an aybodyicy atBedy,p9TIARA e Ares At pRliealion cane fynctionaly linked (by
chemical coupﬂlng, genétic fusion, noncovalent association or otherwise) to one or more other
molecular entiiespbochsalidatothartbntipodyeesigllinerite GirstitivsdpBpeseiatody), a detection
reagent, & cyiolaxls. ageat A ShRAHiARAUIG! S0RN'oARUIRE JRLOIRIN:ON BeRLie shaliaan mediate

e anti

association o ody or antigen-binding fraFment with another molecule (such as a streptavidin
1

core r;agi(;w oﬁ@%%ﬁf&ﬁﬁ%ﬂﬁﬁﬁ? %;f?o%d?‘gggﬁﬁ‘ét&?-ﬂr?&ﬁ’ggfﬁ%}on _thgreoffmr?y be

part of & krgefiramuReaghesihmalecy e farmed dyceonaient ehaofcemiatemttassociation of the

antibody or antib%%%/%ﬁ%ortion with one or more, 10 otmrﬂff%ﬁgt rotzins. or ng"iiéjes' Examples of

such immuno%dt PRI RS ERATESTRS8 BF e I pHAC IR ABIR e it 26 RYARE'S tetrameric scFv

mo!ecule (Kimmaaquﬁ_ﬁﬁlgﬁa&%humgﬂalmmmié_&_asn@hhdvridonﬁaﬁ@%imbfé:w_d use of a cysteine

residue, a marker peptide and a C-terminal %(l)lyhls ine %a% 10 mak%%tl)_%(g}{%né and biotinylated scFv
-105

molecules (KibHVERV S LA AECHar Tmmunology 1531104 3 Antibody portions, such
as Fab and F(apibléeagrhertsnoatrperpvesatbd froth sshond thetitpaidResiigienaiéitional techniques,

such as papain or pepsin digest] | & ARtbodies Muegyver santibodies, antibody
portionsfal?]d |%1}%ﬁ%§§%%eg§%%§%%%£% es%gg}r{}%ki)}{eeggwi%ﬂ%d us%? stanéar%{?ecombinant DNA

techniques. 20kcgieRvatigdauantibobyBerashEprollietip b oStk AR AIBRS dntibodies (of the
same type or pfdiffar &R, 24 24 IpCrRRte BispaeiicantibemieskSutable sngssbnkers include

those that are heterobifunctional, having two distinctly reactive groups separated by an appropriate
spacer (e.g. n#fﬁ‘é‘leﬁﬁ%%@benzoyl-N-hydroxysuccinimide ester) or homobifunctional (e.qg., disuccinimidyl

suberate). Such linkegstRig.availablestamppirieR Chantical GosmpasywRacKadEll. A derivatized
antibody may also be a lapeled antibodgé or 'ns}antc:ied detectigr} g%%patgovr\{sitgn hich an antibody or
n

antibody*portidf8PHes RSP BRSNS RS Hillo FESCSRT Compounds, including fluorescein,

fluorescein isetiipoganaiecaistisidamictectystitndthyteninkotimapththterrysalicred whibrige,
phycoerythrinpll%petpn relxisdz? greater half-life in vivo than the soluble counterpart of the binding
protein. In another embodiment the binding protein retains biological activity after
crystallization.
30 Crystallized binding protein of the invention may be produced according
methods known in the art and as disclosed in WO 02072636, incorporated herein by

reference.

5.8 Glvcosylated Antibodies
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phosphors and the like. An antibody also may be labeled with enzymes that are useful for detection,
such as horseradish peroxidase, galactosidase, luciferase, alkaline phosphatase, glucoseoxidase and
the like. In embodiments that are labeled with a detectable enzyme, the antibody is detected by
adding additional reagents that the enzyme uses to produce a detectable reaction product For
example, horseradish peroxidase with hydrogen peroxide and diarninobenzidine. An antibody also
may be labeled withAietiir antodateated theoughtiodirect dtsasgisensglat of bvidin pr@streptavidin
binding. An antjbody may alsqg be labeled,with a prede I | itope recognized by a
secondary re%’ﬁreeﬁ{é@eg.?@ﬁ(é%gﬁ%%ﬁ%? pbgﬁ%ﬁéilgéghﬁﬁaﬂ%%?ﬁgg %rg fé%g#l%%ry antibodies, metal
binding domasasedpitoperdads)s. ARRAG B antitudis orrapdastieemitageiso therest also may be
labeled with a_radio-lab ' ' i : ' ic and 10
therapeutic p Fggés%%?&r%gc%fd%%gﬁ%gé“%% g%?t%%? %ﬁ%%é%igg%%gg;%ﬁ%ﬁ example, for
determinihg RA@Eeﬁééébﬁ?ral@i)@l§W§Wﬂ8ﬁi?ﬁlﬁ?ﬂ?§?¥@fé’@h§ﬁ&%§¥é@%§@€antibody may be used

therapeutically.for e atingiSPHaNAL W RibkMy linkbxamplesdhiakelréampplypepiiges iRclude, but are
not limited to, the following radioisotopes or _radionté%ggtides 15N, 35S, 90Y, 99T¢c, "In, 1251, 1311,

15'66HO, 5'SrlYACRKSE RIRHHBRS SPARPARIGEEN MHBRRAIT (HEEF IR s Bl Vhtized with a
chemical groupcseiehriashpabieteylens glysoFRioG)ig meibylonietkytigbiuiomsaia.carbohydrate group.
These groups may be useful. to improve the biolggical characteristics of the.antibady, e.g., to increase
scrum half-lifd-GFRIE? eargélél%%sdg ﬁ%gf’ngc?rﬁlsno, g?a%nﬁ%‘rméoeléﬁfgﬁﬁl 85 %ﬁa%ﬁﬁrc%dgglg%ucleic acid,
for 70 examplef b AcfdodeitectivinhipRER:remharing Yede exphedsidn obthsiRNbody suppress gene
expression in RAGE-hearing cells or tis e e,Glass apd class of RAGE, 3ptiodies may be
determined b%n%%%%h%@%ﬁ%%ﬁ %?ﬁ'e%a}lr??r? sg}é%%rg,?@: cflgggHat?nél"sﬁ cg)aés of an antibody may be
determined usimpbletivodimsnhnhare apeffiic doile gaRtenlbindiag sand sabtiasatdiositibody. Such
25antibodies AR i%@iﬁ?ﬁ@%f&ﬁé‘ﬁomﬁl %%Q{?@a%%ﬁ{ﬁz%%%gt be Q?ﬁ%ﬁmﬁ%mg ELISA,

Western Blot as'well as other techniques. Alternatively, the class and subclass may be determined by

sequencing aREnipbkebndse ReernSRATAH SR Erhe! baliP L IBEIRIhE BHihs of the antibodies,
comparing thejpaswno; 36, seaugnsesiadhedamwnaptine asidaeaventes Otvasiaus classes and
subclasses of 30immunoglobulins, and determining the class ubclass of ihadies. 5.5 Dual
Variable Dom&1M55hik %)o{,ﬁﬁ'iéow'lWélwvﬂﬁh%l‘é'dgrﬁgiﬁ% &é%?ﬂdo%égtiﬁ;}b& ’
immunoglobulins as asegsheseintarpriiagi iy gpraseidsdinat ebimprisedivg giyssdaantigen binding sites
and are tetravalent of mH}tqi?{.tl%%—bi?ﬂﬂgﬂ%&)‘tgﬁ;}p%’saﬁt&g{l Samnie ingg?%%%%&%@‘é@é%”t- The term

. muytants m ..
-multivalent biRdiAY broteli"is ised in this specification to denote a b protein comprising two or
more antigen binding Messkilial MW&T&W@MW@M&@MNM%@@ mekEdodthave the two
or more %‘“gigﬁ%% 9o R e naRRsHallnNGha hal Ay RERULNdANIRORK kO ter

"Multispecific rotein” refers to a binding protein capable of binding two or more related or
unrelated targeseSedmivmes st bipding gabLiie amenod eaphibte BB IRI§O Y efiffen or
multispccific, i.e. capakia of,bindingbw@:aLMere antiggnsidaPuRinding yQeins&amprising two heavy
chain DVD polypeptides and two light chain DVD_10 polypeptides are referred fo a. DVD 12. Each half
of aDVD Ig c@%ﬁﬂw%{lﬂéawlﬁh‘%i’i?f%%ﬁ%@%qidg?raﬁ@rﬁﬂkﬁkﬁn(ﬁ%?’ﬁqﬁi?ﬁépad}g}g%?ﬁidc, and two
antigen binding,sitesn&aehdindngivta corprisesosyheavy. dbBitovdtadie siomaincantta light chain
variable domajn with a total of 6 CDRs.invol in antigen binding per antigen binding site. DVD
binding protei %rﬁﬁmﬂ%tﬂ’éﬁg%?%\%ﬁ%&lg\?\é%g?na&tﬁggog g%iﬁ@f@éreg 'é%cclbgrs%é)mgr 5. Patent
Application NanddifaQiddsQarte icomdisted the feinchympife rdrcaglois mtendeditératfithe present
invention comprises a DVD bindj tej isi indi e .cae inding RAGE.
Particularly thgfﬁ}ﬁl ﬂ? w‘%tt)%%{t%?na%g%ga%}a%%ng %r%%@‘ %&%&é (%1% a sec%%%grfa%? The second
target is selectatisfimtitheyrbapedntistirgudf arriimmatoamafoRe AR BCHIgR MIPNL-6, IL-8, IL-

glycosylation sites to thereby eliminate glycosylation at that site. Such aglycosylation

30  may increase the affinity of the antibody for antigen. Such an approach is described in
further detail in PCT Publication W02003016466A2, and U.S. Pat. Nos. 5,714,350
and 6,350,861, each of which is incorporated herein by reference in its entirety.

Additionally or alternatively, a modified antibody of the invention can be

made that has an altered type of glycosylation, such as a hypofucosylated antibody
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2011, IL-12,1L-17, IL-18, IL-23,TNE alpha/beta, IFN-beta. gamma, LIF, OSM, CNTF, PF-4, Platelet
basic protein (PBP), NAP-2, beta-TO, MIP-1, MCP2/3, RANTES, lymphotactin), of transport-mediating
proteins (insulin receptor, transferrin receptor, thrombin receptor, leptin receptor. LDL receptor), of
other neuroregenerative MABs (NgR, Lingo, p75, CSPG (e.g. NG-2, ncurocan, brevican, versican,
aggrecan) 75 hyaluronic acid, mAG. tenascim N1-35, NI-250. IMP, perlecan, neumcan, phosphacan,
nogo-A, OMGRyBemd4d SemaAf fplsyl BSidephenaa 2ndptdinhABnyiadsBphinggliegn Bl, TROY,

wnts, ryk rec. BMR 2 BME 4, 8MPa - of @9&5&959&%%&4&%&0@49%4}?&5&&@ Soma 3), of

anti-amyloid beta MABs (e.g. m266, 3D6 (bapineuzumab), anti-globulomer MABs 7C6), of CNS
located 30 redeprsss B iP4i{spbilibre {sarbashs recdpteie hydpaaines Vasionsrsa D&T, Asc-1, GIyT ).

5.6 Dual-spedcificapfiRpdies, The presentaprlicaton-alsadeswines sdualsresifiantibody”
technology. Dual-specific antibodies may serve as agonists, antagonists, or both in different

combinations 2HEefv&earrashiEE0Es L s el YO IR P ERAM i RE o a first antigen

and the VL chaischiRdsiehanather antigemnasexoe piiiechinhaaReBRE2aRdmbihitystallized
Antibodies Anotrlller .em%cgljiment of th[e reﬁﬁent aEBIication rc§/ide. alggls&alfized Eli ding protein. The
term "crystalliZBaROSLH 85 RS RUPB1S 5T B O o DRt e B AR P SO t8reof, that exists
in the form of &cerystakaGpist&sicis, dnd.fernd.q2062)sbiRidtdtkeof. RIE2F7 $3RXIT48; distinct from other
forms such as.fhe amorphaus.seld,siale Ar fha luid exslaline slale: GrysiRsafe ggmposed of

regular, repealing, imensional airays bf atoms, ions, molecules (e.g., pfoteins $uch as
antibodié$), oPRibRitiicatiass bR H S > ANy Bt Body ermplexaish. is SeaEaisrbe-dimensional

arrays are arrﬂgggldb%ggggmg ggﬁogﬁiipgtwathematical relationships that are well understood in the
field. The fundamental unit, or building block, that is repeated in a crystal is called the asymmetric unit.

Repetition of the asyififEREdvGARIAlSR dPPsRderRdht aRibesRib ARV §iven P& ined

crystallographig sysmetryipiomdasdhe funit aalh taf theshy siakjrapatitivirefdhe20unitcell by regular
translations in all three dimensions_ provides the crystal. Se%Gieee, R..and Ducruix, A. Barrett,

Crystallization P NIRIEFE AT HYBOSYAHED SV (SR ABRIO¥ITNEatFS i 20 1-16, Oxford

Universitys Pregigcbéains¥orkndNeweiifferi 099 nRetticuld syt idies preseat dipplicabon @esctibes crystals
of whole RAGE 25antib9dile§ and Yr%a ments th‘?{lﬁ%f as distclos%d Ihereiﬁn‘l_ca,n égrmglations and
compositions d&ﬂfﬁ’igfﬂgc g HC(Q,P% ard: 1R 6he EMBodiRtentthe (,gr%‘f’as‘lsﬁzea1 umdingyprotein has a
greater half-lifdiffervilepctiniimetho Selbibbe yetentenpelricdf theepbindityg prastains kxpmesttrer embodiment the
Dinding prote b SIS RIAPA RLAT il el Al S Al DiRdTBgle of e

invention may roduced according methods known in the art and as disclosed’in WO 0207206,
incorporated reefedtpisy mafeec & BB Clyeasishiecrapiipgafbyalic apgholitariappdient of the

invention provigles, & alyeesiaiedRinding saeinuwhsisinhR.antihedyRuRtigashinging portion

thereof comprises one or more carbohydrate residues. Nascent in vivo protein production may
undergo furth&{SFBEB8IRg N known as post-translational modification. In particular, sugar (glycosyl)
It is known to those skilled in the art that differing protein glycosylation may

result in differing protein characteristics. For instance, the efficacy of a therapeutic
protein produced in a microorganism host, such as yeast, and glycosylated utilizing

25  the yeast endogenous pathway may be reduced compared to that of the same protein
expressed in a mammalian cell, such as a CHO cell line. Such glycoproteins may also
be immunogenic in humans and show reduced half-life in vivo after administration.
Specific receptors in humans and other animals may recognize specific glycosyl
residues and promote the rapid clearance of the protein from the bloodstream. Other

30  adverse effects may include changes in protein folding, solubility, susceptibility to
proteases, trafficking, transport, compartmentalization, secretion, recognition by other
proteins or factors, antigenicity, or allergenicity. Accordingly, a practitioner may

prefer a therapeutic protein with a specific composition and pattern of glycosylation,
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5 residues may be added enzymatically, a process known as glycosylation. The resulting proteins
bearing covalcntly linked oligosaccharide side chains are known as glycosylated proteins or
glycoproteins. Antibodies are glycoproteins with one or more carbohydrate residues in the Pc domain,
as well as the variable domain. Carbohydrate residues in the Fc domain have important effect on the
effector function 100f the Pc domain, with minimal effect on antigen binding or half-life of the antibody
(R. Jefferis, Bioterhmot Eroysgat{@00shppption ané)paHaondesicalpeasidaticholkme vhable domain
may have an gligckn AR Hig Aethityidae anlihadk. Glsasyaigtiddhg.yariable domain

may have a r‘?egatlve effect on antibody binding affinity, likely due to steric hindrance (Co, M.S., et al.,

Mol. Immunol. (199Byrssing Bhrcosdat?y mpteatfiffcreatdwsa dharmimy ast t& BAYiGen (Wallick, S.C., et
al., Exp. Med, (1988) 116810991 1% ¥irighte Aoset Al iEMBRhd M0 AFA 2723  One

aspect of the present invention is directed to generating glycosylation site mutants in which the 0- or
N-linked glycemen LB o RHBIBRAINY BRofb s HEAR WRRASHERY SR AR EHROHSE 8Ft can generate
such mutantspigieg-stangakd mietskhawT 20idahnolngies pralydosiationasise. nivtants that retain the

biological activity but have ‘inc.re%lsed or decre & t%iln i%% datc:tiv)i(t jare &[,‘_05@1%% Hbject of the present
invention.  CTAISRNTai6th T BRIDEUTRERt SRS SHCOSWSHST &F & ShtlSody or antigen-binding portion
of the inventiotcisringdifiecksyfoiaxanypes arxagiycoslaiedsedibodyicdalpeopades).e., the antibody
lacks glycosyiaton): (MY aton canns AR Se I, IRBLAAMAIENGIRTRINe ARl of the

QN Cs {
antibody for erl)rrl(t)lgen. ca?jr%%h?/tr rate modifications ¢an be accomplished by, for example, altering

one or rhdre sitks efpghyabsPlatiom ogith(R theasewilsppljcssqueret 0068 b RIBAEFN Aore amino acid
substitutions W'B&ﬂﬁiﬁ@ﬁ KeSbda @@rg‘gqe}{gn of one or more variable region glycosylation sites

to thereby eliminate alyeosylation at that site. Such ag*!?/cos_ylation 30 may increase the affinity of the

antibody for antigerE'Sthen #rvilbbronerréatrddaripreasiiliedtHchaataihi PratsLalibigst
W02003016466/2 b Ritle NGBrab, tH4AB0:A¢5HIRABEInSaghealiwbipkis incorporated herein
by reference in its entirety. . Additionally %r ﬁlterr%?&\éelxﬁa mq%%if;(egﬁ Tﬁib()dé/ 0 thed\nvention can be
made that ha¥A Y KHPBLERCUSy RO A Y IR AS B Th iUt Bs et d B ABSHY * iaVing reduced
amountg of fusesyh ESiduest arignvanitbadychaningrineneased bisectiignGladAthstredhetes. Such
altered glycosylation patterns have been demonstrated to increase the ADCC ability of antibodies.
Such carboh)?ﬁf?altgé) %‘%égfﬁé’éﬁtocr%oga%t r(%sta\cvc{:%(%)lrﬂ%rlgls%ga& B(f/\,’?o%? Sar Egigneg(%rcerg%ing the antibody in a
host cell with RdterathSglyicosydatiohaviaghinetcuGelisseiitttateomd glyeosyatitomatiechinery have been

described in thX g%&anq% can Obgr gﬁg%@g&gg&gp#&&m@ph to express recombinant antibodies of the

invention to ther y produce an antibody with altered glyeosylation. See, for example, Shields, R. L. et
at. (2002) J. Biol. Chem. 277:26733-26740; Umana et al. (1999) Nat. Biotech. 17:176-1, as well as,
Europeayy PategtNQ:; BB ik /Bl Baqil® PCT Publications WO 03/035835; WO 99/54342 80, each of
which is incorporated herein by reference in its entirety. Protein glycgsylation ge ends on the
amino acid sequenc® 8EHHODBEH BRI RISICRS %IP&%*TH%‘WS’&‘BEIWT%%}?% Yﬁ&?ein is
expressed. Diffgrentgrganismsdnayinsoduse idifeyenicylpaakyationcar zynhesregtion.
glycosyltransferases and J[F?’ chosidasgszr ang.hﬁive differentnsutés re%gesi&ggt%leg}ligrelﬁugars) available.
Due to such faCBPS 15r 88 %Woaévfgﬂ A B alern ShasCompostion of giycosyl fesidues, may differ
depending onatbechest systeia intiybichitbimagpegioulaf profenastbrpreSbednGlifopsyheesidues useful in
the invention may in¢lude, but are not limited to, gl S 1350 e,
n-acetylggucogéer%/?ﬁeeglg%dé%%ma{g%?b%?ﬁ%%Igrl y '?ﬁ%%%(glnﬁgg%%e% binding(;8 %%%Eg%%iomprises glycosyl
residues suchr¢pianttierghfcEbylmionpeadermins hwiapcognize, and respond to the idiotypic

determinants of the immunizing antibody and produce an anti-Id antibody. The anti-1d

antibody may also be used as an "immunogen" to induce an immune response in yet
another animal, producing a so-called anti-anti-Id antibody.
30
6. Uses of the Antibodies
Given their ability to bind to human RAGE, the neutralizing antibodies of the

present application, or portions thereof, can be used to detect human RAGE (e.g., in a

biological sample, such as serum or plasma), using a conventional immunoassay, such
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It is known to those skilled in the art that differing protein glycosylation may result in differing protein
characteristics. For instance, the efficacy of a therapeutic protein produced in a microorganism host,
such as yeast, and alycosylated utilizing the yeast endogenous pathway may be reduced compared to
that of the same protein expressed in a mammalian cell, such as a CHO cell line Such glycoproteins
may also be immunogenic in humans and show reduced half-life in viva after administration. Specific
receptors in hasraanszamd boked amimadsarieptressegniEd Eptkificagigoasyineasivid B HhdPpromote the
rapid clearange.of the proiein frem;ths bigedsiceam, Qiber30advarss aifeds MAYRElHge changes in

protein folding, solubility, susceptibility to proteases, trafficking, transport, compartmentalization,
secretion, recainiidhSyEoha bislBEALSEMPie (YEPHATGSITRIRT B Al ingiielsrERisvdivgly, a
practitioner may.prefstiadherapsuticoRIgNesT withdspreitis compasitiomangdatieisuofglycosylation,
for example glycosylation composition and pattern identical, or at lea tsimijt%rd to that produced in
human celLs BhtiRofherepiieboysd (rtvaan FoTahryag BBTRLY APTATIP0dY PSISEsing
glycosylated psatriasydifieke ntfenRikaEohataass belicaytsadhievaibbyygedatcaiiyvmodifying the
host cell to express heterglogous glycosylat on enzymes. Using technigues, known.in the art a
practitioner m ?@ﬁ%rlg%gqg%%?ﬁ%goﬁef%?%%?ﬁgs‘élr)ls‘- afh%iﬁ%%%ﬁﬁgtr?s& teecf%oc?f%x |r1|3[?r‘11641%rman protein
glycosylation unbswexaaniibe dychstdtades:ttable bdsmpenatically vaodificthtprecpmesestisre-naturally
oceurring 9'ycos%igas“%ﬂo‘%@s%‘éﬁf%%%%%ﬁtﬁ%ﬁ%‘&%{lﬂ&?&ﬁ&&%}%& GRRplGIE) produced in these

yeast strains Exhibit protein glycosylation identical to that of animal 10cells, especially human cells

(U.S patkht applivations 30040008590 sinel SO0 13 7484 ReverRiasE. st e o2 g55100584 A2).
Further, it Wi”tl%‘?aa%%@iﬁsmggém o0&y Rl Rk Wnthe ALk gl & RIQIGINY RRIRSiCRRvpe expressed using

a library of host cells genetically engineered to express various glycosylation enzymes, such that
member host tETRIeFehBeiAsSTePGaAE PR SBtRiA Bt E cSRmRicY AfisHtadiscosy lation patterns. A
practitioner mayJhen-seleatandiisaiatathe-nretei ofiRieresiwibratiaulasthorehglycosylation

patterns. Particularly, the protein having a particularly select ovel elycosylation pattern exhibits
improved or afSEHI6I SR Qr SFEEERED By ‘.@r,&?ﬁ???laigf\?ﬁ?'f %fﬁdc? i’%yc ¥ c‘fi%gﬁ to the binding
proteins] the presest slenionds alsmaisastad todaniamiinidictyp o {apledd)f antilddey specific for such
binding proteins, of the inventign. An.antj-Id ant issan anfibedy, which, recegnizesunique
determinants G hoearcamﬁ/c %%8%%8%‘%% he(;ntig’gﬁ/fjin?irfg re}z%iiony’of e?hot et :ﬁf?%bdy.%e anti-ld can
be 25 prepared by irfietanidhodieaad an@badiptireopmainty protein apid@BR potikiking atgion thereof.
The immunized ARKngt WILRERANISANEABIPANCIY lanidiahiRlG eI UIDANERE g MMUNIZINg

antibody and Brg uce an anti-Id antibody. The anti-ld antibody may also be used as an "immunogen”

to induce an isusiLaRsibedisonas dntiRedx ROTHERLRN S YESHOR Y SBsed R & aiRi- B4 antibody. 30 6.

Uses of the Aglibadias its 1igavemthaisaRilitntadinsk tahmamBRAGREthe neutralizing antibodies of
the present application, or portions thereof, can be used to detect human RAgB (e.g., in a biological

sample, such as scriff Bt pra SRR ISy BN ABRLFHIAR BADALESY e B an enzyme linked
immunosorbepidassayr ABIH 8AN 8 iadisitistundassaydiidy) fotisssebismumetiigidahenmistry. The
present application provides a method for detecting human RAGE in a hi ical sample comprising
contacting a b‘?bﬁ%agsﬁzgf g}fﬁ{a?é \R/i‘f#’} rl? lzg'r/?tclg%(rfs}l gﬁgn%%}ggf/l 1|c‘)§ortfltlc;_'-)lnm,ec%at ‘?%%\Péﬁ F(%lartl and detecting
either the antibgsliccaob matidesyngbeotis i) hodndtp hAGEREAGEGr whotndiantibddy(or antibody
portion), 1o thereby detect human RAGE in the. 'q{ggdﬁg' §g§1rxg[ le. Th ihody,is;diregtly or indirectly
labeled v%tngt)h a%%%eac%é%ﬁes%ﬁ g]ltsé)ﬁceé"toyf %ﬁﬁtteglt?ég etectlortl) of t Be é'{u%%’lr%%ﬁoﬁlg antigﬁody. Suitable
detectable subistandegdhulotervativusieinyres! hroswradonsbipolirsrebthsmrasarérials, luminescent
materials and fadioactiyeralenialgi-l QERPRIGS Ohsuiabie iR paBesnelde-harsesadish peroxidase,

alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; examples of suitaple prosthetic

group compleRBEbpeierrissipspAATHRUISTINPE SAB BRI St eRa IO ISR HHB rescent

materials inclyggpsgebelifesone, flianessrins furirsaeiisabiaayenats, thadamisered to
dichlorotriazinylamine fluorescein, dansyl chlorg%e%(g gg%cog.r ttgt{in; an 1(Pexamlpl§eofia luminescent
material HcludeTHRER AT EZAFBIES SR &li which the antibody 1s capable o

binding for veterinary purposes or as an animal model of human disease. Regarding
the latter, such animal models may be useful for evaluating the therapeutic efficacy of
antibodies of the invention (e.g., testing of dosages and time courses of

administration).
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-, radioactive material include 3H, 14C, '111n 5, 125 S, 90Y, 99Tc,| 1311, 177Lu, 166Ho, 153Sm.
The antibodies and antibody portions of the present application particularly are capable of neutralizing
human RAGE activity both in vitro and in vivo. Accordingly, such antibodies and antibody portions of
the invention can be used to inhibit RAGE 20binding to its ligands and therefore neutralize the
resulting activity. In another embodiment, the present application provides a method for reducing
RAGE activity in a Sibjeed, hearianterysously drerer é’&ﬁjg’@%ﬁgﬁnﬁqﬁﬁm is drEamsedyr disorder in

which RAGE jtestiting,agtivity igdelimentahcy bRRisent apRlicaligrpindder methedssfor reducing
RAGE activity in a subject suffering from 25such a disease or disorder, by prev;ntin%RAGE binding to
at least one GEHETRHAITTKE A@l@%éﬁfﬁ%‘i‘g,ffﬂ?&@@n%@%ﬁé‘ﬁf‘fﬁ?é%’ﬁ&m &l%Artibodies of the
present applicadiRpe e witibedies eljhe plesenthinyantsiysio payticilar dikedwmanized antibodies
disclosed herein, cagn be administered toaa.humfa s#bj)e%t; fo{gthe@gelutiac purppses. Moreover, the
antibodied of #f&opF %te?ﬂngb%fﬁﬁf?oﬁ%%ﬁﬂg administeréd o’ 364 nontidman mammal expressing an
RAGE with wivigbHRe:&iitisothyt s capabiencf bindimg fdr vetehichng ot posesRok@GE attaimal model of
human disease. Reqgarding.the latter, such ani sef yali e therapeutic
efficacy of antisod Fe%seé??h%lﬁﬁl\?éen%lg ns%gl.% .(,) %égs%r%ooﬁ g%gg@}g{%h% rﬁ é%é%fgg@g?gg%%istration).

As used hereinathgaeofrisdisorder ¢anbhitiharRA SEbevinibe dietrhdstavastiptenelddao include
diseases and,iek JAIHIRIDNAIEN AN RERSEAAS.OH B AR Ll Ihirsktiagaptivty In a subject
suffering from the disorder has been shown to be or is suspected of being either responsible for the
pathophyiol6gypeitensiedtbe pyite BeaGbheav editAbutes to a worsening of the disorder.
Accordingly, a disordes iswhich RAGR activitvys detrimeanial isiaidisrr ganinoshilioaauation of RAGE
activity is expected to alleviate the symptoms andior, progression of the disarder,.Non-limiting
examples of &g%lrae‘f%rfﬁgt ?a:f;%%egsﬁeé%g%q\\;\ln e‘érglr\%cg(gi%% of the ?tlr]le\?gtaer??i%r? %é Sd%f those disorders
discussed in tvanpeistien Balptiopisrtdirinig! tSPEmTitacBirsiil1 Bkomipdaibns Bfake WiiBodies of the
invention.  icisdmeognizeddhabRAGE playsanimpritantsale i theapatholotyiadsoeiated with a
il Epla i el #a%%ir%y% dogases elaRled i e.010HR ACRIIFRG AMYtropiC

Lateral Sclerosis, chi exus rain Injury, including traumatic brain injury, Gerebral Palsy,

Friedrich's AtSiaaCinsla SEorby 1 Sl T opFebs, MBEsMErdss; BERepaiscesina Bifida,

Spinal Cord IdjetisnSpinal iV tsgletAk apipuiSpinal AlunorseiStebked TeansyersE Mielitivs, slementia,

senile dementig, )4, cag0iiy IMRAITERIENEMEIRL R dRTPRia N iRgIa0 S horea, tarcive
rou

dyskincsia, hyperkinesias, manias, Morbus F%I?trklnson, steel-Richard s ndr?me, Down's syndrome,

myasthenia gPAUEORENRPIA KR AB B RSS2 S BRI SHR AT L amyloidosis,
brain infRimmetiobraF hedeichisalaxith aouteidomsubion diSerdertiamyotrdphicdaterid. seideosis,
glaucoma , Alzhgimphsisisaase. dirhrsimnerivapativosepsisuEbaMatoidanbritsiarastelated
inflammatory isgases. iabetthes and.re%ltingtgc%{gptlgcr:%[iogn%Iirlé atcli ?&5’ mre'g 10 ahtllgé(a 5rg(gphropathy,
vascular comBitsiiSEPAIRRIER &S Complications, pulmonary Tbrosis, Cancer especially
melanomas, dMehetangididerding Seambieaionn fle tiabrsiowingpaferenRsopaivtordsiiercancer,
arthritis, Crohpsgiseanas Chienis andacuientiammatenmisensebr&ulnisicdiegicaialyClin Invest
2001 Oct;108(7);949-55.; cardiovascular diseases, diab iabeti lcations. .SD et al: Eur
J Clin Iriﬁ/glst. %géd? W%lars;fzﬁ@’fﬁ?@r}g%@?iggn'-ag%ecizf%e% %ggggcés éa%ogﬁ%%%ﬁﬁ}l\?&%@s% Lett. 2002
Jun 30 28;326¢ IS, vartssTar i HEp BB hidL cAstin SPtfes 4l #RGT oL Rormallev
PJ.:Int Rev Neiyabiol. 2002:HNIT -7 lalzdimbrveise2(: Dbt P46t 3 ; Gardatriesul®97 Sep;52
Suppl 2:S13 Gxan, S el BIngtiin Rigtys, AdR. 20009 26,1562(1) &4 Siliewmmatoid arthrits,
osteoarthritis: Drinda’S et ak.Rheumatol In ééf%m Mar 26; bowel disease: Faell Dz%?leut. 2003 Jun;
52(6):847-53; Mtitipid) 35deidr JSOnyAsirea & AFRIST ?f.aﬁgg]vﬂvfl ?%(gf%g‘% psoriasis: Foell D et
al: Rhcuptatold8 Y@Xford)-2R00 3aNmadiRig.] ) 1388 pathigsus retieqijpiiiet atidArmeSH®aRgshrol. 2000
Sep;11)(9):165@;&%9&@@&@&&%%9&%%%%& Mﬁi@ﬁ%ﬁ&kgﬁ@%@el:mlﬂdﬂﬂmkﬁom Jun;
1130 1)1641-50, arteriosc is and restenpsis, : Schmidt AM.et.al: dire.Res. 19 9;
84(5):489-97) ?A@%{%g%reiﬁ%i%? iscﬁgflerép;gﬁfﬁ %11“% %oeél%‘b éﬁ%cs}}”& %R‘:‘}g?fgiaé%? g‘l&%

Jul 26:1502(1):145-57; rheumatoid arthritis, osteoarthritis: Drinda S et al:. Rheumatol

Int. 2004 Mar 26; bowel disease: Foell D et al:Gut. 2003 Jun;52(6):847-53; multiple
35 sclerosis: Yan SS et al:Nat Med. 2003 Mar;9(3):287-93; psoriasis: Foell D et al:
Rheumatology (Oxford). 2003 Nov;42(11):1383-9 : lupus : Tanji N et al:] Am Soc
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5 antibodies between any one of the partners described above may be of use. Such antibody
preparations as described above may be useful for the treatment of such diseases. The antibodies of
the present application may also be combined with peptides allowing the trams-membrane transfer to
include targeting of intracellular target 10proteins. Such peptide sequences may include, but are not
limited to, tat, antennapedia, poly-args, some anti-microbial peptides. Such peptides may allow
transfer througtphien e sep iR AGCcEMUESP TR SIS BRI ARSESBURNY LHHSIR dhd endothelial
membranes, schigdinoihe plead-boain-bairies gt reUtssa, amerimnges) anduthersed®in: antibody, or
antibody port&%@t”}ﬁ/%?%ﬁ@%&?ék? 99 piso16an 8. adimiRjstered with one or more additional small

molecule therapeutic agents useful in the treatment. of disorders in Whigh AGE_activity is involved as
discussed in the ford§sirts PrPABrSBHESIRESEURM DL TR N s ThA &RiSSHIES of the present
application or,aRtigess binding pertiar tTereohaagdbetsadalboecansy bosthiatontz0 with an
additional agent, e.g.. a therapeutic agent, said additional agent being selected by the skilled artisan
for its intendetf B@Pr’kra?l%%?ﬁ8@%‘&@5%@&1&%%@&%{3 ggr? réﬁg egrrerll[e)éucf(l}cs 1zgéghent art-recognized
as being usefgiktastreat the disease or condition being treated by the antibody of the present invention.
The additional agent.also can. be an.agent that i [ nefisial. aitrbiute tadhethgrapeutic
composition e.g., aﬁgggﬁtgotdtﬁ%f)ag}%le ge%ﬁrg%@?c?ﬁtlé%o%\t%?e gémpg?)sition. 7. Ph%rrﬁgceutical
Compositions:bhéninttention-alsoprovitessfiiidennsbedticatgom po sitiead lebmnigrithg an antibody, or
antigen-pinding,parlion heraelse A iRveRtion AN pharmaceyfisallisdacceptable camier. The

n

pharmaceutic%l compositi comprising antibodies of the invention are for use in, but not limited to,
diagnosing, dettsaniapsb pANitEERGUNISBITRICRP HavEHIRY, SreRBRBIRRAE Y or ameliorating of a
disorder or ong,QIPaIS SYMRALRHEIRe Bef.andiuinseseatehnbmarspactic exshgrineant, a

composition comprises one or more antibodies of the in entiﬁan. In another embodiment, the
pharmaceuticillcERApBE R EBITERE: LGS BE 6 oA BB IR oI Th 8 VB RRISH BREISS® or more
prophylactic gmthgiapeutic agents other than antibodies of the invention for treating a disorder in which
RAGE activity is detrimental. Particularly, the prophylactic or therapeutic agents,known to be useful for
or havingbeen or cutPeift %‘B’eiﬂrgaﬂg%?id%%rég)%}“e%/}etnﬁSﬁe,sﬁ%%aat?ﬁglrgﬁfl?ﬁla%%%gcearrﬁg%t, or amelioration of
a disorder or agwinistretessinuptoonsadts reldititma coord amdecwlithhidresarepragotlinepis, the composition
may further complise,of . eapten Ajenl af Sxciientivi ThianthadiEsand avtipgdy-portions of the

invention can be incorporated Iinto pharmaceutical compositions suitable for administration to a

subject. Typiciityzaing paphaphyabichtiold borndesiined tuhiprigasbadiantibidayseaitibody portion of the
invention and%émqgmgpgﬁi@a&y ﬁ?&ﬁ%@%ﬁ%ﬂéﬁoﬁ%ﬁ@@%@@%& ‘Rhaupaseitically acceptable

can-ier" includes any and all solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic ahd atibrstiesiligeny)ireralge s 2 AMAAPR kAL 2id R GEsh el SAEBRE Examples of
pharmaceuticg{lyntapneepiaiim Garigmitalud sepamaraniphaie: ddliteaphaspbate buffered

saline, dextrose, glycerol, ethanol and the lika(, as well as chbinatl‘%n%thereof In many cases, it will
co

be preferable B tHBRIERSKiStARBT AT TPl ARSI SR SR AR I Y

S such as mannitol, sorbitok
or sodium chlgsige ireihel bonhpasitiond jRifahnaesertidaliynaocefreliédsarmid regmaylfarther comprise
minor amounts of 20auxjliary substances.such as v\ q;' Oh.& I& é/i gents: g&esd%rvatives or
buffers, Whicrsggr?ﬁélﬁce:rég(t & s‘ﬁgﬁrﬁ & %crnggsggz\%%r%gs% oﬂ%ee an%gé y or agtibody portion.

25  agent that affects the viscosity of the composition.

7. Pharmaceutical Compeositions

The invention also provides pharmaceutical compositions comprising an
antibody, or antigen-binding portion thereof, of the invention and a pharmaceutically
30  acceptable carrier. The pharmaceutical compositions comprising antibodies of the
invention are for use in, but not limited to, diagnosing, detecting, or monitoring a
disorder, in preventing, treating, managing, or ameliorating of a disorder or one or
more symptoms thereof, and/or in research. In a specific embodiment, a composition

comprises one or more antibodies of the invention. In another embodiment, the
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Various delivery systems are known and can be used to administer one or more antibodies of the
invention or the combination of one or more antibodies of the invention and a prophylactic agent or
therapeutic agent useful for preventing, 25managing, treating, or ameliorating a disorder or one or
more symptoms thereof, c.a., encapsulation in liposomes, microparticles, microcapsules, recombinant
cells capable of expressing the antibody or antibody fragment, receptor- mediated endocytosis (see, e.
g., Wu and WhhadmBielt iChenmReidd 20np432s (1887 inesrstibotion of thameteicoaciddas part of a
retroviral or offyer vegier clf Melhodls el adipisierinG AdRIRRRMAGHS B theiaReifis agent of the

invention inclagl?a%qt are not limited to, parenteral administration (c.a., intradermal, intramuscular,
intraperitoncaiyittratiema disender supdighRetfaE)acepiduiredstammentastiaseaulmtratioral administration,

and mucosal admjipsitrationintranasabandsarlvautes) Jo AI4IQR hRUp erRaEY Adigisiation can be

employed, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing agent. See,
e.g., U.S3PatPNtssu 5 1o kol 50 e 4776 Be0R 51308 951904 O 4D KOE WBL §18EH 5 5,200, 540,

and 4,880,078, @Rl s Repli A iR SESIVYEI24A024-4h \WEA D338 iV 1@ 7/44013, WO 98/31346,
and WO 99/66903, each of which is incorporated hereiglﬁ)g reference their entireties. 5In one

embodiment, SPRATHERAY HE L B COMSTHRRGHEPLSY S8FR Emposition of the invention is
administered using Aleinsids dd R} putivedangtikig déthfeﬁwtmdbn@kngbe(iﬁdoepme&dlhcq Cambridge,

Mass.). In a specific embodiment, prophylactic or therapeutic agents.of thednvention, are administered
intramuscular%/',a W?ﬁ%%ﬁcgug?yr??r?fgrlafﬁﬁ%xrlata?ﬁ? o(r)zgllfy,nllﬁ %Eﬁ%lsoglly, apfjulb %Cr?ae;ﬂ, 5§%$l3’bg:}bgtaneously. The
10 prophylactihonttemspetoagetisnroayirsadmanishodsdobyrap dopugiieat tsute, for example by
infusion or bos injectian: Pyabsacatien;hrughsRithslirkormycasgageous linings (e.g. , oral

mucosa, rectal and intestinal mucosa, etc.) and may be administered together with other biologically
active agents. Thamiatstiagidly eesrpablystansic Biclaees a5 g dhedlifrendbadiviehinfdiay be desirable

to administer theREAPhyRELE. theraraulicaraents, aldhminyantionipcaivdrhe atead) need of

treatment; this may be achieved by, for example, and not by way of limitation, Jocal infusion, by
injection, or byfhEsHe i 3 mRAe LealvAamPeihly FFEBBIc BIBRSSEYSE Y material, including

membranes anddmabicessuch dsdiatasticneniranes, spitpmeksphibrobisEoratlices (e.g., TisselrlV),
or collagen matrices. Ié one fri%%odi?ent an effectivi amount .of one %r mofre antibodies of the
H .

invention antyBHREE G InFARAPLARE AR, T 1A RO SIS BRI S S8

atoa suebject tch} f)nraél\Yent, treat,
manage, anthesamekiatbbe praisebitetoondudyrisptomic themesf for axwotipér, smgbediment, an effective
amount of one SLaIS enliBedlszALe Lvarion b aniieladinga b i ligiaffected avea i
combination 25With an eflective amount of one or more t erapies (e. g., one or more prophylactic or
therapeutic adénts)othteahnacasptablibentyics theyifvEicRBPaSs UbEt ABPHEGERt, treat, manage,

and/or amgeliogate g, disarder Qc Qe 9f MAHRSYFRRMARERR:. pllsaiatiel smbadiment, the

prophylactic or therapeutic agent can be delivered in a controlled release or sustained release system.

In one embodwhishterbprinihmdy Bt sHecty satievbtiiomdndy of idaiawidBase (see Langer,

supra; Sefton, 1987 \aRG CI#iRef BipmadrEng whftada; Buebwald et-aid880 oitisgery 88:507;
Saudek et al., 1989, N. Engl. é Med. 321:57438 In apother en{]bodiment, po%mgric r?taﬁerials can be
used to achiePOTEoTRIOREE bR SR BIREYS SrIN MBI LD IR TR BREBHE86'8%., Medical
Applications chzantohad RelesstdiangentandhdiseuisdsenCiReiu PegrdBagmaton, Fla. (1974);
Controlled Drug Bioava lability, Drug Product Design and Performance. Smolen and Ball (eds.), Wiley,
New Yo%g(lgg%}’;dﬁlgﬁg%erdgﬁlg’ re%rbggg?r %@%,a jhs acromor. g}rc?l(ﬁeeWa%?gn%oelr%?r?eeh?QS:m; see
also Levy et atncip88atBrienbp@28ik0oridepimgcasamicrosgsales Neomdiin25t38Hs ¢4pelaed et al., 51989,

J. Neurosurg. o7f gxgpe@mlé tRe %@tﬁbm & Q:?t%&?i ﬁ%ﬁeﬁ‘?}eé\éﬁt&d %ﬁ%é%a;egdo%ytosis (see,
e. g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), construction of a nucleic
acid as part of a retroviral or other vector, etc. Methods of administering a
30  prophylactic or therapeutic agent of the invention include, but are not limited to,
parenteral administration (e.g., intradermal, intramuscular, intraperitoneal,
intravenous and subcutaneous) , epidurala administration, intratumoral administration,
and mucosal adminsitration (e.g., intranasal and oral routes). In addition, pulmonary

administration can be employed, e.g., by use of an inhaler or nebulizer, and
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Pat. No. 5,912,015; U.S. Pat. No, 5,989,463; U.S. Pat. No. 5,128,326; PCT Publication No. WO
99/15154; and PCT Publication No. WO 99/20253. Examples of polymers used in sustained release
formulations include, but are not limited to, poly(2-hydroxy ethyl methacrylate), poly(methyl
methacrylate), poly(acrylic acid), 10poly(ethylene-co-vinyl acetate), poly(methacrylic acid),
polyglycolides (PLG), polyanhydrides, poly(N- vinyl pyrrolidone), poly( vinyl alcohol), polyacrylamide,
poly(ethylenefgtyoditigonithctideso@e i gpalriadtde-co-gicBitd¥)s(BLB AP End.pdlyorthoesters. In a
preferred embogiaegt, 105, BIMEs st NaLusiagehislogae ipiaiiofipfRefhdree of leachable

impurities, stabie’ on storage; sterile, and 15 biode%adable In(gvft another embodiment, a controlled or
[

sustained reld%sE RydlissriaaNase Wiaad 4oty SRaTe. pip AVIAHIB o MR &3 dfie- target, thus
requiring only,3{racion/eddhe syHeMihARAsS kReepSAd GOSN rdRMRdiaRlARRIcatoNS of

Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Controlled release systems are discussed in
the review by B4RG&T GBI Yo SLABHERL A 1577V §845%%, RRPIREMNAEE N oMrto one of skill in the art
can be used teopigshitesh IstRINEENtRIg asedfalnitaD ISIGOMIRESTRY AITERDpUTasedhetapeutic agents of

the invention. See, e.g., U. S. Pat, No. 4,526, 938, PCT pyblication WO.91/05548, PCT publication
WO 96/2069s‘fﬁg?’r‘féye%%ﬁoi‘b‘@@%ﬁ%?&m%?algﬁé‘%g Tl Cr?ﬁ%ﬁﬁ%}e&% elf“ﬁ?é%h&%bn Cancer
Xenograft UsingghPusiainetierabReteasatGel thRadiattienapy L@ndotwey 189478d89]%ong et al.,

1995, "Antibody Mediated Lung Targeting. qf L. - Cireulat Isions,” F ourpal of
Pharmaceuticlé)( " \é?gﬂlésgy&lpgrg no 6%@50 : 2%%%“%??3@3%%9@} '@%‘%ﬁ%ﬁ‘é%lg%olymeric
Carriers or a pPEFAnitsodycfop@asdigirasuabApdidaincd Pyaneosymept ©EHrSIT Rel. Bioact.

Mater. 24:8535%p1g%9 LA 897 AQiol GaRRM atienaf Besamiipant Humanized
Monoclonal Antibody for Local Delivery," Proc. Int'l. Symp. Control Rel. Bioact. Mater. 24:759- 760,

each of whichm¥sAeWasePHIdI RErd Dy PeldraReetinafiairahinwgdeal muqass, sfekiid BHbodiment,

where the corgpgsitinnefde iventiomistRcnuriRicianly easedipsha Mepviasticarctiharapeutic agent,
the nucleic acid can_.be administered in vivo to promote expression of its encoded prophylactic or
therapeutic aé@ﬁﬁ“&’;? 86P§ﬁhcting it as part of an appropriate nucleic acid expression vector and
administgging it so thatitpectmesodiiaced iaae g doyirabe of adrefiidwirahyeedphyseedbrS. Pat. No.
4,980,286), or by direct injection, or. by use of microparticle Sbomhardment (e.qg...a gene gun; Biolistic,
Dupont), or céa%ﬁﬁc\l/l\ﬁ’t% e%Ssoo%llrﬂcl:ee -\éﬁtr)%%%)%fc%g(?ogrlsc & ré%g%%t?r%r%ag%ln %’,q(%irlsnrgagd%?nistering itin
linkage to a herheéobdkstikerpeptigée vahithoisbiynpsyrofdienteiandavatialusi¢seby engretioliotret al., 1991,
Proc. Natl. Acgdl, 3k BRsCLABGRLAIBMANeL araLdlele ACid AN ARl duced

intracellularly and incorporated within host cell DNA for expression by 10 homologous recombination.
A pharmaceuticdhétpsamemes apbmavasato 1 fr il Bticde a6 i palBIe &ifPitdtntended route of

administsgtion, Bxamples ofiiquiss af Rimynistiatieadnelude chubaracnotLinites e
parenteral,intravenous, intradermal, subcutaneous, oral, intranasal (e.g., inhalation), transdcunal (e.g.,

topical), 15traﬁ@ﬂ%@§§ﬁ%ﬂd%ﬂ%?ﬁﬁ%@?oﬁy ﬁ?‘éogﬁé‘&ﬁerg?ﬁ%aﬁ‘ﬁ‘é‘ﬂﬁf?@ LRsaibosition is

formulated in acgRremngedwuith toutingjgiasqduves: aseat phanagacadicnbeeliopasitiaisadrpted for
intravenous, subcutaneous, intrggwuscu ar, or$l, |ntranasal, or t(})}gical admitnistration to human beings.

Typically, confBsHBRCBHRIR0SA SIS A FMPSFARSH Skt UL

G- AT SSTto e R StnIR |sofo%l?5eaqueous buffer.
Where necessarihdies ddchsripasition israinaisacred| Uste iy solhbilifiredgentiandrabimeaibanesthetic such

as lignocamne 1, case:pain ot ine it S he Ijecton, . f e SRMPRSIaNS AL nypnion are to be
administered topically, the compositions can e formutated i the form of intment, cream,
transdermal ptitolptotiongesk) siizamibon asprilpedsreisdl Solentsm efrmgiisat ©rgverform well known

to treat, manage, and/or ameliorate a disorder or one or more symptoms thereof.
In another embodiment, the prophylactic or therapeutic agent can be delivered
in a controlled release or sustained release system. In one embodiment, a pump may
30  be used to achieve controlled or sustained release (see Langer, supra; Sefton, 1987,
CRC Crit. Ref. Biomed. Eng. 14:20; Buchwald et al., 1980, Surgery 88:507; Saudek
et al, 1989, N. Engl. J. Med. 321:574). In another embodiment, polymeric materials
can be used to achieve controlled or sustained release of the therapies of the invention

(see e.g., Medical Applications of Controlled Release, Langer and Wise (eds.), CRC
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250ne of skill in the art. See, e.g., Remington's Pharmaceutical Sciences and Introduction to
Pharmaceutical Dosage Forms, 19th ed., Mack Pub. Co., Easton, Pa. (1995). For non- sprayable
topical dosage forms, viscous to semi-solid or solid forms comprising a carrier or one or more
excipients compatible with topical application and having a dynamic viscosity particularly greater than
water are typically employed. 30Suitable formulations include, without limitation, solutions,
suspensions, RmyBanK avaakis, (OAHNcttspdwdRre g Biraeritshisiayy EspaddogestiResigmich arc, if
e o0, SteE S b AN a0eile (b RSGMANTSoSANERS ENTO agerS

buffers, or safts) fof Influencing various properties, such as, for example, osnotic pressure. Other
suitable topicBeprsadtiinkidaciutel sprafenic\iasrosuil sreparaicis swhalsid ee Active ingredient,

particularly in combinationwitheg Solid.rdiagic eIt LAMNREIS paskageddyarmixiyre with a
pressurized volaiile (‘%g a gaseomga&ro ellant, such as freon) or in a squeeze bottle. Moisturizers or

humectarits ca¥PAidoNsarasiedd’ avditichPcorhpbiitionsahdtdd8age iy it desired.
5Examples ofpgualasiditionsd; inageplients asesvelbknoven patthe ast1 28,3 tttrcmethod of the invention
comprises intranasal administration_of a co ition,.the campaQsiti ormylated in an aerosol
form, spray, MRS ONR 8%?(}55 ﬁ?%fﬁigfég%ar%%rh %fc%%:gogrgt’égéggg |%mé)geesn?£ for use
according to thelpresantinventamehrcbesedoneniaiths dellvéscohinthedolimietan, aerosol spray

10presentation fr ressurize ks qr a.nebuliser, with the use of it ropellant (e.qg.,

dichlorodifluop&gx(é%g e@ﬁi%ﬁﬁ')ro %%’%ﬁ%ﬁé%@%%?ﬁo?&?%ﬁgj%gt 8%?%%%§ﬁ?§bxide or other

suitable yhs).fol thehyise-of-aiprbssetrzedabiosvhihe Hoseige peliyghaylbteadietmined by providing a

valve to deliver %?rﬁggg{%gs?};% ! %%ﬁg;%@&%@%@gg&%g&&ﬁaﬁg@ﬂn) for use in an
ator ma

. po .
15 inhaler or s ormulated containing a powder mix of thé compound and a suitable

powder base pokhetykenstabsd). selbdpctifes éihoth paluapddmoesin iépidddvranddministration,
compositions Gy b JeualaerAelbe i FR Al RbRsmEARSHEs cachsisdgeleaps, Solutions,

suspensions, and the like. Tablets or capsules_can be prepared b%/ conventional means 20with

pharmaceuticBIsteptsineexEssiehtes By S4RI6EE Y255 s5alSiANed maize starch,
polyvinyliyrroligiaper @5ty droyeiniepyérastbydeatiosednfiteial (@ sustsataselsmnicsgsrystalline cellulose,
or calcium hydroggn ﬁhosphate), ; lubri %nts g‘ei}gn, ma%nt%ﬁium stearatc,tt;allcS or sillli?na ; disintegrants
(e.g., potato tARH BRSEHIRMTSIIPH agf IR POFWeting TSRS (878° <0aiurt Talry! sulphate). The
25 tablets mayhe coataenyf tetysdmivelbdanGemn dig theoarsdniquitt pdephratidivstionsorll administration

may take the form of, {13 t not limited to S§)|u i051§5_ WUPHO uspensions, or they may be presented as
a dry product oorn(t:rgrlilg |%ﬁ%%s‘\3/\’/i%ﬁp\f\?étvedrl'or’ %rier _sjta @veﬁicle before use. Such liquid preparations
may be prepared by Gonudistonkshsnensisrvitiphsrrarbutibaly acedpthbnedadditffes such as

suspendigg 3QaaenIs (8.9so5arbit)| SR GllHIOREARTIANESs Quitydirosnatatedible fats);

emulsifying agents (e.g., lecithin or acdcia); non-aqueous vehicles (e.g., almond oil, oily esters, ethyl
alcohol, or fratRipresiess Festirap e lons fomprdns (arpak g e AERICIPIRBYILL 28 it oxybenzoates
or sorbic acid),fkheiRreRaAtinRS Ry alsopapNain Butfes salts Tlgwbkingioaokorng /@3dgweetening

agents as appropriate. Preparations for oral administration. may be suitably formulated for slow
release, contrgﬁﬁdw}é%?é@flowgu%?ﬁﬂg%grgg}%g 8? a%%%h{ﬁ%%‘%’f #ﬁerapeutic agent(s).  The

method of therauRMteR MO ORI ReHuIMO DatyraCmiriskation, £ GsilyyaSesefrd-inhaler or
nebulizer, of a compositiqn, farmulated gh an ae éo; d ent. g e ssg.,AUm%.gP t. Nos. 6,019,
968, 5,985, 336??%3,%@3(%?%3?@%@? e B Gl P 558 s 18750 88078 and PCT
Publication Node¥isR2 DR T4dgafit@ 87132572t 8ig/ a0l o wOPSR3BaE ahd WO 99/66903, each
of which Is incpiparaied dareinhy &iPianaRdieseniadasclia spaciiormandieitage antibody of
the invention, combination therapy, and/or composition of the invention is

Polymeric Carriers for a bFGF Antibody for Cardiovascular Application," Pro. Int'l.

Symp. Control. Rel. Bioact. Mater. 24:853-854, and Lam et al., 1997,

30  "Microencapsulation of Recombinant Humanized Monoclonal Antibody for Local
Delivery," Proc. Int'l. Symp. Control Rel. Bioact. Mater. 24:759- 760, each of which
is incorporated herein by reference in their entireties.

In a specific embodiment, where the composition of the invention is a nucleic

acid encoding a prophylactic or therapeutic agent, the nucleic acid can be
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10 administered using Alkermes AIR(r) pulmonary drug delivery technology (Alkermes, Inc.,
Cambridge, Mass.). The method of the invention may comprise administration of a composition
formulated for parenteral administration by injection (c. g., by bolus injection or continuous infusion).
Formulations for injection may be presented in unit dosage form 1 5(e.g., in ampoules or in multi-dose
containers) with an added preservative. The compositions may take such forms as suspensions,

solutions or e3AMHSISIECTHIBITIVErAGTRERIS CERRIERD ShdTRRsPEehRirPRylATtieE haRsMECsuch as

suspending, staRilizing, anelieficiSPI$RY ABaNIS EYEinatal.: e acivadRarediontmry be in powder
foini for constitution with a suitable vehicle (e.g., sterile pyrogen-free water) before use. 10 The

methods of tHETHUEHEES Fhsl BefditksARF EBRTTLY BF &dmiatbaddn B oSRIBhStSrmulated as
depot preparatianeaSueh 4030 286N e fesnauati ofsonsy, bebadrunisigiedpbtivrplantation (e.g.,

subcutaneously qr intramyscularly) or by intramuscular injection. Thus, for.example, the compositions

may be form &Rﬁﬁ?ﬁ%gﬁgmé%%ﬁ/ﬁ?e%@ 8?%’/%0%%%%?&%61 Sr’i%gf’sw(lzf.lg??lé% %Cgfrgulsion in an

acceptable oifpFsar igaexchangadsesing eas.spannglynsaltilesdenyatkes (e.g., as a sparingly

soluble salt). e methods.of the invention enc s.admipistration gf compgsitions formulated
o eﬁ‘%ﬁg Wﬁéﬂf@a?cepta?ﬁgégﬂfm gcleé those’

T
as neutral or E%W?%rms. aceutica alts incluc for_med_ with anions such as
those derived! f®myd et driadpheos pifaYi88 défic, BBo Aliernaitughic asitdciewcidasa Bfose formed
with cations syeh as hase, defiyedl Ham S ROASHUD DMK Ry eag;,gggﬁbﬁ%gnc hydroxides,
isopropylamine, triethylamine, 2- ethylamino ethanol, histidine., procaine, etc. Generally, the
ingrediefs oﬁ@éﬁﬁé@iﬁéﬁ%"ﬁi@%ﬁﬁlied either separately or mixed together in unit dosage form, for

example, as a dry lyQphilizedfewdebahysish drBCanseMatermauhbesmeticadihgralsd container
such as an ampoule or sachette indicating the quantity of active agent. Where the mode of
administration i HUBIEIINEES i%‘?‘l’&ﬁﬁt@é‘?ﬁsﬁéﬁ %Wﬁf%% SERYSEHEWntaining sterile
pharmaceuticabgrageuvatenarisaliee vy berethel nnedamnfadminsiiatidaisaby Sinjection, an ampoule of
sterile water forbirH'tection or st';lline can be r%XL%?é%ién tha'%1 gaenmaqrediert](t)sircgﬁy be mixed prior to
administratiort" U RS8R Al " RERveRtion also provides that one ot more of the prophylactic or
therapeutic agentsyopphamiacsatisahoostpositidng efatiédovamiondst phekageddnienhermetically
sealed contaifer sichias a1 AMASLIEA! SAENCRINdIRRUNONE.AATIRCALSE s RgANt In one

embodiment, one or more prophylactic or therapeutic agents, or pharmaceutical compositions of

the invention islanippfesdrisecaeysstavitutadgupiizeaupoirerral Wieefdosiiettrate in a

hermetically spaled canLRAIRGHANAMMBE BINSHIILEE{Sio Nt WRIBY Qb 8lINe) to the appropriate
concentration for administration to_a subject. Particularly, one or more of the prophylactic or

15therapeutiCABENIE B1opIEFTRIEHORT R YoHipoSHE s drenEs Ry ERtioNNE S ORIy %< dry sterile
lyophilizeg posyaghintaeeneticaliyisealed comizineaaing it dosagacefhatitansh asmg, more
particularly at |[east 10 mg, at least 15 rgl% at }et st 25 m%, at least 35 mg, at least 45 mg, at least 50
mg, at least 7ERF2BIGITS4SE RO6 ALGPHS ﬂ/og?\?ﬁ%ee%l% ophylactic or therapeutic agents or
pharmaceutical comjdsitionsgofitesrofehtiorv@dshoutdidbestdnadisitizdtwernlly,Cheand 8 C. in its
original container and.the praphylactic or.t ic age r J itions of the
invention shoﬁ?%gsgl rrﬁslr?%%eree%r\}vj}ﬁf?r% _dL %%%%#ﬁrﬁft%‘a?&v%ﬁ%? %%%%%%\%%h@? ﬁgﬁ’rs, within 48
hours, within R4itioigd, shithipob2shssicvashinseliaurssrmtbirnsonothe, withined! koeya: ®r within 1 hour
after being regansiititad, i Analemnative:2n smbrdent.ong ol IgEs.ef the prophylactic or

therapeutic agents or pharmaceutical compositions of the invention is sug%lied in liquid form in a

hermetically se#iedprednamharoreatiig ke HaaktimantPbsteMesh St lihe ERgim. Barticularly, the
liquid form of theoasiminisiarad:cpaBROSIRN tosupRiesdnvafrmelsalliarpiedolid forms

comprising a carrier or one or more excipients compatible with topical application and

having a dynamic viscosity particularly greater than water are typically employed.
30  Suitable formulations include, without limitation, solutions, suspensions, emulsions,
creams, ointments, powders, liniments, salves, and the like, which are, if desired,
sterilized or mixed with auxiliary agents (e.g., preservatives, stabilizers, wetting
agents, buffers, or salts) for influencing various properties, such as, for example,

osmotic pressure. Other suitable topical dosage forms include sprayable aerosol
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container at least 0.25 mg/ml, more particularly at least 0.5 mg/ml, at least 1 mg/ml, at 30least 2.5
mg/ml, at least 5 mg/ml, at least 8 mg/ml, at least 10 mg/ml, at least 15 ma/kg, at least 25 mg/nil, at
least 50 mg/ml, at least 75 mg/ml or at least 100 mg/ml. The liquid form should be stored at between 2
C. and 8 C. in its original container. The antibodies and antibody-portions of the invention can be
incorporated into a pharmaceutical composition suitable for parenteral administration. Particularly, the
antibody or aptiatipo tidrescwi ihbepiepapect astapanjedtablersalutimmoontaitiingdid-260 mg/ml
antibody. The injectable solution can be composed of sither a li ui%hor llized dosage form in a
flint or ambe(relﬁéff{:érﬁglguﬁ%néerrplrsegﬁﬁg%’es%/}?n%gl.m?‘ﬁ%e mﬁle? Ran %Zf- \lfgt%cﬁr%eiae(f% mM), optimally
5-10mM, at peeSQutcpTope{bptirnadlyes filp6) 0. @ thwmseitabiét luiMonstimeird e dutragetanss limited to,
sodium suceingiey sodlum:gia!B aatium PHCSAG AP aiRsRNMAReRhAIE,RRdium chioride can be

used to modify the toxicity of the solution at a concentration of 0-300 inIM (optimally 150 mM for a
liquid dosage Formple giopritedtarnad aerd métiied dranophiltbeddosage form, principally 0-10%
sucrose (optimally Oyprile Q36indathems wiakig,1 QeniRisiestantisdnsdudsidtalislpse.and lactose. Bulking

agents can be included for a lyophilized dosage form, principally 1-10% rnannitol. (optimally 2-4%).

Stabilizers cafPH¥UREESCIRMBRI AT SpITZBL GEa g8 16iR! ISFMcipaty TU80%iM LMethionine

(optimally 5-1h&bi4h .oDthesss titpiechiutking geists ioctteegycingcargibinge @arobdingcluded as

0-0.05% polysorpate-80 (optimally 0.0 5'0'01%Q't 5@ ditional %J!f{;lctan ,in,clud’elbut'are not limited

to polysorbaté - ulok SRR ?‘f?}%v% Simaceutica c%mbo%ri%?oon é%r%"ﬁ??sﬁn%’?ﬁ% antibodies

and antibody-pestionsiof floen prestiared replared asbmlise otahlehs okaetidn fontphleenteral administration,

can further compri age juvant ed to increase the absorption, or
e?ﬁnii‘?e._%?, &EH@?E@!&%&%@B‘R&% _%%%g%%ﬁ%ﬁf&%%,

dispersion of Bt erapeutic protein (e.g., antiboc | y useful adjuvant is hyaluronidase,
such as Hylenbx{lor¢tecafinbinaiientpraboneidn daxsbyraddiidnges hiakbeorigadein the injectable

solution impr%&&%@QeP&Q@IVﬁ@%@EgeTQHR‘M&QHE%f&@ﬁF}ﬁﬂE&l‘% IpiRtaHen RRticy e stibcutaneous

administration. It also allows for greater injection site volumes (i.e. greater than 1 m1) with less pain
and discomfoR ERTshiFmANHh (rasdpaermBdash(sranesdidhng gsee s \iR2B0 40 78140,

U52006194968nneprspiatethieraly by rafatgneeontainfihe LpoNMRsHNsahdisHpyangon may be in a
variety of forms. These include, for example, Ii(luid, semi-solid and solid dosage forms, such as liquid

solutions (e.g 2 hfeRtARR 08 HSfUEA S B At 1TSS TRESEPSdns or suspensions, tablets, pills, powders,
liposomes and supptiiterieshddef s ticudando vonte endsabadthiisinien dechpoodesf @dministration

and therapeuii’]c licatign. Tn{)ic rticul rgp{‘npositi ns are in the form of, injectable or infusible
. , - i 1S SiShets oel TUES !
solutions, suc ea%prgbu(r%ﬁcogs?trlgly 13%%}??8 those used c‘)lrcﬁagcé?vg innurization of Humans with other

antibodies. A partioglansrodetof danialdttato napspasaaehaliemrchimvencosiosabogtaseous,
intraperitpneal, int 10 a.pajtisiar smbedimant e b is, gdministered by
intravengﬁps |?#ﬁ|{spi %%%@%nﬁg IgC a%{)ther par%l]cular embgdim(gﬁr}%, f%e gr?t:igc’)dy is administered by

intramuscularmsegiinisas evizcijachorplyvinyhareadelone. s hysbeibrery)preany salislose) sterile and
stable under thg£onditions:ofamantiasiiairneatnsade: thrRsaMPasiien sadgfgrmulated as a

Ssolution, microemulsion, dispersian, liposome, or other ordered structure suitable to high drug
concentration SRS AfettdBIeSSIUTLHERE BLpPE SR 55 IRESFHYs 6y LR HEEEompound (i.e.,
antibody or argiagdiRostiedy) i toetequired@noishi @M., sodium lauryl sulphate). The

25  tablets may be coated by methods well-known in the art. Liquid preparations for oral
administration may take the form of, but not limited to, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or
other suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as suspending

30  agents (e.g., sorbitol syrup, cellulose derivatives, or hydrogenated edible fats);
emulsifying agents (¢.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil,
oily esters, ethyl alcohol, or fractionated vegetable oils); and preservatives (e.g.,
methyl or propyl-p- hydroxybenzoates or sorbic acid). The preparations may also

contain buffer salts, flavoring, coloring, and sweetening agents as appropriate.
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appropriate solvent with one or a combination of ingredients enumerated above, as required, followed
by filtered sterilization. Generally, dispersions are prepared by 10 incorporating the active compound
into a sterile vehicle that contains a basic dispersion medium and the required other ingredients from
those enumerated above. In the case of sterile, lyophilized powders for the preparation of sterile
injectable solutions, particular methods of preparation are vacuum drying and spray-drying that yields
a powder of tirecpativierin Gredignidplissantioadditionasdedile (b ngredié firfstow acpreseiously sterile-filtered
15solution thereof. .The proper fluidity of a solutign can ainta,g eg fO{. eggm& , by the use of a
coating such %1%11?(50011%5%?/‘ ‘f’hgrr%u%%i;éeréfﬁceea ngqﬁ% ‘%’é?fﬁ%%’a%c%r fg fﬁ the eaZ'e of dispersion and
by the use of surfactErtsideradarfgdiaEstiptionofdneoistie wonipp stivmsstandse dzolyht about by
including, in the. cempagition, AR AasoL Al delavRiaBaqmIaN (arSramRIS BANeRsarate salts and

gelatin. noThe antibodies and antibody-portions of the present invention can be administered by a

variety offmethesis Rndivh fiettiosrt-ithG6§n5188 manl thetptitic Apphdationd dphrticular

route/mode 0k a@RiistradinySFSHREYILOLS INEOONPUNHRYERONS INJRCtion Bripfusion. As will be
appreciated by the skilled artisan, the route ancLior mode of administraat%})n will vary depending upon

the desired reSuRe> 1R S MBRIRAIS hant V@ O SnEERR) B GPedared with a carrier
that will protegidhigsrempReBn sgainstrapitddieleasesissdh aspacifintiabedineienaae formulation,
including implants, transdermal patches, and microencapsylated deliyer tems. Biodegradable,
biocompatibIea'btéf?ﬁé?'e@g%h‘%g‘gg%cﬁo%béﬁdg %ﬁﬁ/ﬁ‘&?@ ‘\i/%l%lf/ TACOtate, lp())cr)%/)??r{}ieyl N %%?%bblyglycolic
acid, collagemndontyierttiostiags Adirdnps| W EREcpatithivyndn@0daiothp dsfoo ey grelsaration of such

formulations 5%5% pétergle ar gen rally known to those skilled in the art. See, e.g., Sustained and
Controlled Reléass Druth De ivery Systems, J.R. Robinson, ed., Marcel Dekker, Inc., New York, 1978.
In certain embodiméeFie meathad it cetyioyeatiob GoRy soripnse BEIRiEate 9 P RNy administered,

fm example, %Wnﬂraéghef&dgwl@&%@i M@%@'Gﬁﬁ@@i&a@%& TN ERMRAURA (and other

ingredients, if desired) may also be enclosed in a hard or soft shell’'gelatin capsule, compressed into
tablets, or incEPPHRAMY BifeieR) i aEaBR)der dndietiondrarRe trerapet it Wihdirieeaism the
compoungls may; b incpsRRiasesh with-exsipiesisiase psad in thedoprsefagastite tablets, buccal
tablets, 5troches, capsules, elixirs, suspensions, syrups, wafers, and the like. To administer a
compound of FRERNSERES By t@ﬁ?eﬁ“ﬂh%%@ﬁ%%‘f%&?ﬁ%%ﬁ%ﬁ Off FASIRIHECRES STy to coat the
compound withyebeovasionir]sier the connyiodnanulittora mateariaktoapwevpnidisgadbiliation.
Supplementa% gt}:tl\é? com ound%g%§ also b ?t%%rapcg{gct?%neg%gge %PQEQ%%()&S‘{%E% In certain

i
. Or dLsSpCISt age crnative O
embodiments, an-anti odsy Sre&ht por 10N 6 the mventron is cotormulatéd with andior

coadministereftwithsoheior witre additiovahitler@asusicrigemettafrasovasailidoreressting disorders in
which RAGE activity,i j i ARRNRAS nHbedykARtikody portion of the
inventior?ﬁay%g% gg%%ﬁﬁﬁ%%%ﬁ@%?%ﬁég%%@éy v%tﬁ%%ég § r%ore adctlitio_nal 15antibodies that
bind other targempesigionarfapoedriedradnatincsPoraiessoP a i dcBE Smpdation sxnids).

Furthermore, gng;RiQke3Rtibadiassf dhe invention-say be HeeshisarAMIBAtN with two or more of
the foregoing therapeutic agents. Such combination therapies may advantageously utilize lower

dosages of th& HRTHATSAT Y SHR e ic -G BREPifuI S EORRATHAIS s 6 ERBESH Wiiplications
associated with2ReyBrius BrORatbsEaRiemateridR (eptain ambadivenismirantinedyily RAGE or
fragment thereof is linked to a half-life extenrcéigrgﬁvle Elgekr\lfo%/ivvré S! ethe art SSulglh YerS]Ci)%!l %include, but
are not lmitedId & FEHSTARSPIIGRRTIERS GV ST art dexirah Suth vBRicles afe 'déscribed, e.g.,
in U.S. Application Serial No. 09/428,082 and published PCT
The methods of the invention encompass administration of compositions
formulated as neutral or salt forms. Pharmaceutically acceptable salts include those
formed with anions such as those derived from hydrochloric, phosphoric, acetic,
30  oxalic, tartaric acids, etc., and those formed with cations such as those derived from
sodium, potassium, ammonium, calcium, ferric hydroxides, isopropylamine,
triethylamine, 2- ethylamino ethanol, histidine, procaine, etc.
Generally, the ingredients of compositions are supplied either separately or

mixed together in unit dosage form, for example, as a dry lyophilized powder or water
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25Application No. WO 99/25044, which are hereby incorporated by reference for any purpose. In a
specific embodiment, nucleic acid sequences comprising nucleotide sequences encoding an antibody
of the invention or another prophylactic or therapeutic agent of the invention are administered to treat,
prevent, manage, or 30 ameliorate a disorder or one or more symptoms thereof by way of gene
therapy. Gene therapy refers to therapy performed by the administration to a subject of an expressed
or expressibléracicleieacit: in dhisamiedineitdishemventibas theaempoldiccacisgiroduce their
encoded antibo r hylactic or therapeuti ent.of the invention. .medi prophylactic or
therapeutic effé(%ga%)ﬂgéggqt aélg% eﬂ%agvf%? e@%’&@%fiérr%tgi? én\?alfa(f\)f%qléuﬁéga%r{%@aﬁ%éﬁ Slé%(’:l according to
the present invempiontidoragéneliapravddwitbthofmsathbdglofcgenmestgpie see Goldspiel et al., 1993,
Cinical Pharpaginte A8 iiWiand Ui d WSl aaROE BAndpisiashey, 1993, Aon. Rev.
Pharmacol. Toxicol. 32:573-596; Mulligan, 5Science 260:926- 932 (1993); and Morgan and Anderson,
1993, Anh RepieBiiseharirER g Rosterilggiel dornimmior CH A NG 15s- Py 4 #9968 conunonly

known in the gyt gig;@@gmpmgﬁpg%e@ﬁhap{gwggag@ﬂ be used are described in Ausubel et al.
(eds.), Current Protocols in Molecular Blologg, John Wiley &Sons, NY (1993); and Kriegler, Gene

Transfer and Expred8iBHiCtabSPSBRFMARGEC SIRASH 8RS NP 86 & description of

various methegshefgene: therapwapbdisctestchinddgiRbno 42664t wiuahsisdtiegrdorated herein by
reference. RAGE,E)@%S a.critical role in the patholo(% assqc'hated.V\gth %va[ﬂgt%u% t%isea\ses as
defined hereift AERRECHR SFITDF ARSI A3 A8 EPHTETt RRISTES 19188 S BT Mike
inflammadory oésipongas in anteriotosimdecease moce whalfnipbsldSiflonthThesetieffects could be
prevented by antibodies against.R hodin, . S icrogieculation,
submitted Pa[fa) ?Isl,ps’?ﬁ%}%%/ né:;??%t?s?gl , ﬂ%%%ldéftzl%%\é%xﬁ 5&%5 E;%geazgl%e&\é%%glg. Na%ére med. 2003).
RAGE is uprekyopdidideih e dern orovaise ftegnaneiiB patiehrsnetidaiytparisd sartaipic@dvhere the human
APP gene hag haen ouaiexREasesd (Repne:st @' iatyie medhr0pRdsingdemhleransgenic 20 mice

where the human APP gene is expressed and RAGE is overexpressed it was shown that
overexpressiciBimisEaHem AR RESE Jerdadads @ b A Afths IapIHECiS@ease in plaques
whereas; gvergypigssiengha dpphnanicaeaaliversigsriingotaiesiver RN G yiiratdeads to
improvement in learning and lower plaque levels (Arancio et al. 2004 EMBO.J. 2004). Experimentation
in animal mod8KSHHBIHOPYHESEPAN S Rk BETRS P‘éax}g'aﬁga’gﬁ%f%’?%%rﬁ%ﬁ]uwfﬂwoegqfﬁac}fcﬁtRAGE axis
suppresses theadeyalgpmenpanid paeigrassion @f waseulasantirinflankastdsynge hiplestuddation in the
diabetic milieu, e.g. RAGE knock-ouf mice and Anti-RAGE antibodies have.been used to show an
improvement Thes B 154 %%H‘ésafoﬁ%sb?adﬁ%%eﬁcﬁggﬁén Fy( %S\}?éﬁaaﬁn AR DOPATERA ADIAN
JOURNAL ORpphBECTE 8t 200$S0@)%22 SuMyimakdhincel cimPialionssof2bo6)YS88(9), 2510;

De-Vries et ahalauthal akig eunalian Bogiat-at NERDIION A4 B 9, Jensen et al. Renal

effects of a neutralising RAGE-antibody in long-term streptozotocin-diabetic mice. The Journal of
endocrinologybT20EB2a SR 4D RIPETRES N gTtRbAT PeFRIt AR PP BB R A AR RIQBE antibody in

obese type 2 dighelis-GRMELR SR DR big ek Ay (Pidhetes R00hE37hdurd 66-72). RAGE
knock-out mice were used to show an involvement of RAGE in sepsis (Birgit Liliensiek et al. J Clin
Invest. 2004 JHHBT 48 heyis Witgin 24 BREFSRELRBT RO SaVARE E‘vs‘z‘é%m%’ra“é‘h?j B Sucts (RAGE)

regulates 5 sepgigyhagk tbew@aptiveom AR e dRsretse) tilarking k(s ativagments derived from
anti-RAC%E 1gG redélces the inflammatgﬁereégﬁgsﬁg in MOG or IleP-induceEaEAE VVan, S.S., et al.

2003. N&t M PI8FFo%s HVBRISRERESF 5 CaREEPWAS AT RBER T S Yournal of
Investigative Remmatdiogyo 20604nEk28ih (4 6lppled)inl hiduihr-ipearirigmiceabiyrsdvibrates were
prolonged, angd Spantangous 40, PUIMARRN.MSIARIARERVFSe ANIDIRd A lgAImeRkuSing ant-RAGE
neutrallzmg antIBO 1es.

liquid form of the administered composition is supplied in a hermetically sealed

container at Jeast 0.25 mg/ml, more particularly at least 0.5 mg/ml, at least 1 mg/ml, at

30  least 2.5 mg/ml, at least 5 mg/ml, at least § mg/ml, at least 10 mg/ml, at least 15
mg/kg, at least 25 mg/ml, at least 50 mg/ml, at least 75 mg/ml or at least 100 mg/ml.
The liquid form should be stored at between 2° C. and 8° C. in its original container.

The antibodies and antibody-portions of the invention can be incorporated into

a pharmaceutical composition suitable for parenteral administration. Particularly, the
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The antibodies, and antibody portions of the invention can be used to treat humans suffering from
such a diseases. It should be understood that the antibodies of the invention or antigen binding
15portion thereof can be used alone or in combination with an additional agent, e.g., a therapeutic
agent, said additional agent being selected by the skilled artisan for its intended purpose. For example,
the additional agent can be a therapeutic agent art-recognized as being useful to treat the disease or
condition beingtthedtert bytitval pntivody wilihe prerseed rneniigstafheadddnoealageat also can be an
agent that 20ympagts a henelisiah AtbulE (0. 1hR BRIARCUIFRCTRSSIIAN £eancd ARRAL which effects
0

the viscosity of the cormposition. It should further be understood that the combinations which are to
be included watHienhitizer/dostan frantirosBiebersmbeionsluseriist tisnTiitd ddeEpurbise. The agents

set forth below are ilysirativefarRyiReseANdRrtdniendedie, hedimiteds Thedeeampinations, which

are part of this invention, can be the antibodies of the present invention and at least one additional

agent sefecteFhoM - SR BEPUE Sigmbitic cont st S RAMBrE 64 Sne additional agent,
e.g., two or thigadditianRalaaentstd sl eamnpitatinm pisiphdhatdbe forohedidempdsition can perform
its intended function. 3QNon-limiting e ples of therapeutic agents.for multiple sclergsis with which
an antibody, EF%éntﬁ’er l%&h‘?&ﬁ%f%ﬁ‘ﬁﬁ%@ﬁ%lﬁncgnab %gﬁfﬁn%%oﬁléiéégqﬁg& %Wv?r% ;
corticosteroids;prednisoldingidnisiagkp fedinis dloperazathicprinds eyclopiiosphdyetelizydlosporine;
methotrexate; 4-amipopyridine; tizanidipe; interferon-f3la (AY( ; B terferon-B Ib
(BETASEROIQI?bé%ﬁr%n Briex ,dt;lr%?@f eré‘(’er1$léc-rr?§ge((?%?énr}aé@%r@ gg%ﬁs@ﬁ%&%@?}%nterferon-a (Alfa
Wasserffanntigayoieteries orcBiatehiBerond|lrtiede. Thdkape agivsy, Pefinteheemiar2h
(Enzon/Scheringflangh), GOPAUHRESh{GaR 1. 6ARAXANFbaxaRhampaceuisabindustries, Inc.);

hyperbaric oxygen; intravenous inununoglobulin; clabribine; antibodies to or 5antagonists of other
human cytokiftsbsrigednrastisisden tranhibeehiossetoosrampremale 135f M4 L2, 1L-6, 1L-7,

IL-8, IL-23, ILitanlbad (bbrik@ ENAB G rhed kuilGE banah s Aniediespkthe invention, or
antigen binding portions thereof, can be combined with antibodi,es%lo ﬁzjlog%'g%q; molecules such as
CD2, CD3, CHEBSE A gcbiss#sEldh o8 tso oI pas, 2D80, CD86, 10CDI0
or their ligands ddinerantibgsieswitbrde rntiemoiattigen pingingpetiboasi thRi¢of, may also be
combined with agents, sych as methotrexate, cyclosporinc,.EIC506, rapamycin, mycophenolate
mofetil, Ieflun8%%%?%?3&%6@,’?6?‘%3%&1%?&%%lﬁg%%r%%%lﬁféso%%gp& ggﬁﬁ)éf?%gngrgg}ﬁgg%ne,
phosphodicstesaseninéiihioisyadiengosinedgomistscatatithsombotidoagersgcsdmplement inhibitors,

adrenergic agents i%%%?%%%qgg%g{%evxmgé%&&!iﬁﬂ Qé/am&m{)ammaéﬂtxsqxa%ines such as

TNFalpha or T te: . 810.r MAP kinase inhibitors), IL-1B converting enzyme
inhibitors, TAGEdrihibittnase Theabssigniiain gridBstoR S eHIESRNESOTAIIBIGTS, HERBProteinase

inhibitorsgsulfasalazing, AzatRIPRAINS. & MSHEARREMINGR ARYIGIERSI CRRVS ML AN ZYMe inhibitors,

soluble cytokine 20receptors and derivatives thereof (e.g, soluble p55 or p75 TNF receptors, sIL-IRI,
sIL-I RD, sIL-SRyambvahfmdatihatsiios filviurenigase 2 e Jerriah's soiuPB BNy Particular
examples of thgrarentis anesisfas mowiieleseiesasisdnimbiehisheparnitudiycubsntigendinding portion
thereof can be combined to include interferon- t25.bete%, for.?xar’?ﬂ%gl iNﬁlaegtng LFII}@%L?;\'copaxone,
corticosteroid 8 EAESHEOR hIH SR 2 HE W & SR TA ThHStS PR SHE AQPHRE 1L LET i ibitdrs T NTF inhibitors,
and antibodies/ith GR4QilgaxddiaochER8an P articular ynthizdia ding) proteisgcanabaonib fdies of the
present | ven!ﬁ; ili iy amyloido iﬁ’e for gan%gl% zheimer's disease and
Down's 30syn r§%8§%ﬁ9§#1%§fl %@%@% 00d that t eegblnlgllrrllg %rgtelﬁsCth antibodies of the
The compositions of this invention may be in a variety of forms. These

include, for example, liquid, semi-solid and solid dosage forms, such as liquid

solutions (e.g., injectable and infusible solutions), dispersions or suspensions, tablets,

pills, powders, liposomes and suppositories. The particular form depends on the

30 intended mode of administration and therapeutic application. Typical particular

compositions are in the form of injectable or infusible solutions, such as compositions

similar to those used for passive immunization of humans with other antibodies. A

particular mode of administration is parenteral (e.g., intravenous, subcutaneous,

intraperitoneal, intramuscular). In a particular embodiment, the antibody is
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invention can be used alone or in combination with at least one additional agents suitable for treating
one of the above diseases. Said at least one additional agent may be selected by the skilled artisan for
its intended purpose. For example, the additional agent can be a therapeutic agent such as a
cholesterinase inhibitor (e.g., tactrine, donepezil, rivastigmine or galantamine) , a partial NIVIDA
receptor blocker (e.g., memantine) , a glycosaminoglycan mimetic (e.g., Alzhemed) , an inhibitor or
allosteric modadaitiioérgabimaaecietaseffaq oRmnflurdivprofie apqthctutertiiziag duosoddmerplockade
gonadotropin {Eéea%%ligo%hoi({lcpneiggroqigt ﬁ?m%- I&Lég{grgygz a 1%:?1{1099&% Séclt-ll()TAA receptor antagonist, a
chelatin agent, a Heuronar sefective E-ty%e calcium cﬁannekfcb ocﬁer, an immunomodulator, an amyloid
fibrillogenesis inhibitdhorpenitoidmprotéiond epositivntingtibitorefdapnd/2e6y nadwtther antibody (e.qg.,
bap'neuzuma*sz@dﬁgg (3 IGSRRIA ANAI R @ FRELINPARIRY, BuistaRAGIAge1Ls), 10a receptor

protein for advanced glycation end products, a PARP stimulator, a serotonin 6 receptor antagonist, a
5-HT4 receptdebigonisniganumalaip stdinersio yllieesenpeinehsm et WhehsmEatsdheuronal

metabolism, aysglestive fHBhaiagonistiainRrialiagonist & henzasdiazering reapiRksinan amyloid
beta production antagonist or inhibitor, an amyloid_beta deposition inhibitor, a NNIR alpha-7 partial

antagonist, a 185 HEPERAAROBIGE g BBRY I RO RSILREA Thild I 5 HATSeRRHR Hyonist, a nerve
growth factor ipeemiaiagerist: aMGhracepiabagobisbandrdyens dharpydsdasilates (i.e., those
agents currently recqgpized, or in the future being recognized, as useful to treat the disease or
condition beinb!%ﬁegedp“&?‘ff?é? g\?’]tlr tgff#&eg}?ﬁfﬁgg p%?é%\rao PSP TRRTBHY . the additional
agent ald@ carnnberpsragerhthativa pertsoaizkineficiste Alattiicitateot thatherapesticicparposition e.g., an
agent that affects the viscesity of e, gom '&?Hts ﬁ&%@é‘& é?ée‘l?fa‘@c?v!ef“ﬁ%’} L, Qr gntigen
binding portions thereof, may S0 be combined wit agents, such as alemtuzumab, dronabinol,

Unimed, daclizteniiablynritoblzastrervedexafiprddenchyutovhidstreil¢anpriehesodisionanner tadeate,
natalizumab, 25 ippagiqol inﬁmmkiaﬁlmgé%@iﬁé ARR:Z4206m ARG gidtdVSpchiamaling receptor

antagonists, BBR-2778, calagualine, CPI-11 _EM (liposonne encapsulated mitoxantrone),
THC,CBD (caAfiasiiratedigahises mzpddiogaldestih amareo e 4pinbreryiovnsergedHtr1eds receptor

antibody; HeulQy@toPiHeRHoNe AHFaPThARS IRPEsLZaR )k I Eniida idlapan@nple, by
teriflunomide, TGF-beta2, tipiimotide, 30 VLA-4 antagonists (foréeﬁ mple, TR-14035, VLA4 Ultrahaler,

AntegranELANIBHSGENT: FAEHE Bt L En Py 8RR EnANSE BhIREs R NEC MAFHTACEER A
compositions efdbestrvaditipnsivayitciide asdbesapfaciiaallyreflieative asoopiih of &yjgaraphylactically

effective amount” of an antib%d tibody, partion.of the jnvention. .A "thera eL%t{ﬁatlly effective
11S Ca. ; cn a

or '
amount" refer§ 38N SMOUAR & eéﬂl\%?tﬁt %ébgyglélg?g%‘&%lrnp{gﬁcc)‘c)irél%qﬁﬁt}ﬂré’ fed Ssary, to achieve the
desired therapigic rbsoittidrthbrapeuttaltycsfisctivacarituamdafcihenantibody or antibody portion may

be deter%ned by a H%{g%ﬂi%?%fk?g aiH tg&%%td?%%%}’s \S?Exeaﬁ%gégé%&ﬁ@ﬁt%ﬁ@d‘ as the disease

state, age, sex, and weight ' individual,"and the ability of the antibody or antibody portion to elicit
a desired respushsaiiense Wciviericiy ® mehegekeamnyiethectivcinuenias My geareuifich any toxic

or detrimental %ﬁ%@%&(&%@ﬂ%@ﬂ%%ﬁﬁﬁ%&%&%ﬁ% uiRighedkyithedbgrapeutically

beneficial effects. A "prophylactically effective amount"” refers to an 10amount effective, at dosages

and for period @ BR1TARYA SBESEemP i RERTey At HE LB RSty IE dhe Yedat 2aiardils Tite a
prophylactic des@ds msge dn sbiasismioniD arptasearietsiage ekelizaaseaithelprephyactically
effective amount will be less than the therapeutically effective amount. Dasage.regimens may be
adjusted 1 prsmagée%%&ﬁ?h%?ﬁ%&?8@?%@%%3’%8{8?@??%%1 A eénd’t?é%?tp??%%ﬁg?é%(ﬁﬁ}%sponse).
For example, acsinpgiebaliasnmaypliereldaninistdreda severdledivittesedoseslatiay, bemdministered over
time or the dose A o.RaaioNalCLeAUCRR AINGIRARRAARINAICAIRALRY the exigencies of he
therapeutic situation. It Is espemaﬁy aé:véntageous to formulate parentcral compositions in dosage unit

form for ease Biethgriedsblatibiacomtditifo neirporsdusdiyeusedoshgectinitfervigd asttiderein refers to
physically discigie, Hiis Fuies B8 IYERIRYcid, collagen, polyorthoesters, and polylactic acid. Many
30  methods for the preparation of such formulations are patented or generally known to
those skilled in the art. See, e.g., Sustained and Controlled Release Drug Delivery
Systems, J.R. Robinson, ed., Marcel Dekker, Inc., New York, 1978.
In certain embodiments, an antibody or antibody portion of the invention may

be orally administered, for example, with an inert diluent or an assimilable edible
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dosages for the mammalian subjects to be treated; each unit containing a predetermined quantity of
active compound calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are dictated by and
directly 25dependent on (a) the unique characteristics of the active compound and the particular
therapeutic or prophylactic effect to be achieved. and (b) the limitations inherent in the art of

compounding- &gk aFhaeareesih Fadiriheriagectieatimiftcor <R TBRRASARSFARRIGAIR An exemplary,

non-limiting rapgefaba tharapauticalines, Rephrlastcaly et astiveorpoeued ef-anlamitoody or
antibody portion of the inyention is 0.1-20 mg/kg, more particularly 1-10 mg/kg, It is to be noted that
dosage value®§aY AR Afih i BB SARFY %ﬁ'ﬁ?’&?ﬁ?@%ﬁ%‘it@ﬂ?@ﬂ@%ﬁ@%&ed. It is to be further
understood thatdgfoanydparticdpisubjeed, spedifithe ésagefragiminsishioticbbecaduisted over time
according to the jndividual need.and the professional judgment.of t erson, admjnistering or
supervisi%g tHe %ﬁﬁ%ﬂ?}ﬁ oﬁ%(})(frﬂﬁ(%us ?ﬁ%grslf’figﬁrsu,pghkgat ar 33%%%62 %aghgﬁ;%agg%%ﬁﬁrﬁerein are
exemplary ontyrapaliade Hibt imemnded by dithit thensoopetorlpdwitvettefithe ickaméd composition. It will be
readily apparent o hase skilied in s At hat oiherswliaRieSivosliiationsiand adapiations of the
methods of the invertion described herein aré obvious and may be made using suitable equivalents
without departérdvorhith@adopEiar the invention or the embodiments disclosed herein. Having now

described the preseghipientipHniadofifsAmeHIIRPHRAER Heas uidasstood by reference (0 the

following examples, which are included for purposes of illustration only and are 10not intended to be

limiting 6P thePRAEATEANE YPERM ANTAIISARTPEYARRAIY 27 BHEpateRcsi Rt BAGE antibodies 151.1
Production ofipvhiigamas prshantibedipandor Balirmmic AR WigeodGrweakaaditgrlwere immunized
and boosted subcutaneously with hum AGE. Animals were injected ry three weeks, beginning
with a priman/NFfRSGH i‘_ﬁ%‘é 4 ﬁrﬁd’ﬁ%@ﬁgrﬁ%ﬁwgﬁﬁﬂ?féﬁ? g%léf’ Th?é%%ﬁ%%‘ggsl *of 30 ug in
Incomplete FresingianAdjPearkaMijte selecictiAGE asitn &ovenstiojgqtediintretbaously with 10 lig
hRAGE in saline, four da rior to fusign. Spleens from, immuniz [ oved and single
cell suspensiérﬁ%e%gﬁe%%%grcé%@%%grﬁ% oma ce glbvgggg;lvé%egs%e%?fg%%]ngé’éﬁﬁ%ﬁawd washed.
Spleen délls andtodio tivellsndetbartxedtategrativibdGcs thadtfndetaking 50%aPE®!3e80 using

standard techpigues (Kpher.and Milstgin. 1973 RusesheslSinaraneade ih9R.o3well plates in

selective med?a, at a density of 2.5x105 spleen cells per well. Fusions were incubated at 37C for 7-10

days. When musist o copirasionisithiereos Bres eiths pugrananbsirad @i d el tested in the
hRAGE EL'S&MEM%@E were RradusingsmARswikwde sk ed aheraciensiicsiwese  subcloned

by the limiting dilution method. Supernatant containing subelones were 30 assa eéi far. binding to
hRAGE by ELTSEPRSSATE TR EEPER SRS R bR Fhoos iraie B‘Se?é??ﬁﬁ%% 48R the zymed

E1A Isotypingiitvarioud ronbiBéerpgation of the amino acid sequence of the variable region for each

“murine anti-human RAGE mAb.. For each ami 39'%%88& ncefrdeterrmpatlogﬁ? roximately 10x106

hybridoma cells were <STEHEH B LSty A GRS Db Ces2ad 1o EOlate total RNAWith Trizol (Gibco

BRL/Invitrogene € Ba)fftflonrirgdinavafaciukessmnstthetion SuFbtedhRiA ndsdsubjgereded first strand
DNA SyntheSiﬁir%%Q tgb%lgialp ?15%%@8%'3'!5%‘&3/1@:13 glycol, and dextran. Such vehicles are
described, e.g., in U.S. Application Serial No. 09/428,082 and published PCT
25 Application No. WO 99/25044, which are hereby incorporated by reference for any
purpose.

In a specific embodiment, nucleic acid sequences comprising nucleotide
sequences encoding an antibody of the invention or another prophylactic or
therapeutic agent of the invention are administered to treat, prevent, manage, or

30  ameliorate a disorder or one or more symptoms thereof by way of gene therapy. Gene
therapy refers to therapy performed by the administration to a subject of an expressed
or expressible nucleic acid. In this embodiment of the invention, the nucleic acids
produce their encoded antibody or prophylactic or therapeutic agent of the invention

that mediates a prophylactic or therapeutic effect.
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.5Strand Synthesis System (Invitrogen, CA) per the manufacturers instructions. Oligo(dT) was used to
prime first-strand synthesis to select for poly(A)ll RNA. The first-strand cDNA product was then
amplified by PCR with primers designed for amplification of murine immunoglobulin variable regions
(Ig-Primer Sets, Novagen, WI). PCR products were resolved on an agarose gel, excised, purified, and
then 10subcloned with the TOPO Cloning kit into pCP,2.1-TOPO vector (Invitrogen, CA) and
transformed into TQfyl6fchemitails dongeetehtEpceliaiiabitrogén aCAn bolsay FERdREs perfoimed on
the vramsformapts i deniisisnes sonlning.nsett,Plasmish aNAam salajed fom clones
containing insert using a 8 prep Miniprep kit (Qiagen, Valencia, CA). Inserts in the plasmids were

sequenced ofididshistrantis|935dineshRammacydiabie-Aes Y eridntbé I EMEFTIBNA sequences
using M13 fOF";@@ﬁﬁ%M&&J&V@&ﬁ REMts(ramenias tia Scienses. ddanonerduD). Variable heavy
ight

and variable chain sequences of the 3 monoclonal antibodies 7F9, 11E6 and 4E5 and their three

variable Rea\§cemaiORE-2d (hPE3)varhMeTHaRARAAMEHMs e sy MTapie 4 Ebove. 201.3.

Construction gngexpressian psgecombivent ant)hsmansRmamantibadiesty kndieiDNA encoding the

heavy chain constant region of murine anti-human RAGE m nocl(gi)nal.g@&ilEJnOIggies}fZIl:Qf ]11E6 and 4E5

SCT' C1 €

was replaced®ByPATEEINRIFAN MBAL R HEHUFRRATSET &S Sgion By homologous
recombinatiogety pasieta: froe tightichitcoasBintaggidshoVéach ofcheseantSdieadvas replaced by

lﬁ%{]g@&m@g@@wre transiently

a human 25kappa constang region (Table 1, above), Full-length,
expressed in @@gkgeﬁge%er cf:%erll‘%(n y éBE?r’Salr?gfe%z{bar? o %ﬁgme??é eavy and light chain cDNAs ligated

into the pBO$ 190 Txexpdeksivipptasriicuiviz ustiimds af deagrrap e diccsrisiResearch 1990, Vol
18, Py 5522)- (el SUpemAlpale GRRIANIRG.teGARIIAGRKCRImSEe Aalibody were puriied by Protein A
cnr

30Sepharose chromatography and bound antibody was elUted by addition of acid buffer. Antibodies
were neutralized anBAfRplgsiateripggrole inthe rethodgsacgted rEd mmHEN Hnti-human RAGE

mAbs and of hbridomediariuarl AntiBbRARRAGE M Ap Tasiaiiedahimenc.ant human

RAGE monoclonal antibodies were tested for their ability to bind human RAGE in a competition ELISA.
Recombinanttohirsvieea filichnArarrRIRG E SRS dh AT EFAI9Se 48c8r8 BHE52bRIACRd anti-human

RAGE mgnodjpnalantibogies wair SlpieddnRis bntidiesSunpbiralcPirterinBioteeh, Rockford. IL)
and made up as a 2x stock at various concentrations ranging frzﬁgi%%gr?/mL fo OO}XSG jig linL (7F9
d

and 11E6) anWRoh{-e8ees fﬂﬁlﬁ‘@f’@.@fﬁéﬁ?ﬁ%ﬁﬁ&ﬁ%ﬁ?@g@ﬁﬁ?l T

oA aErivedanti-human
RAGE monocional atiposlies (7FDbiatiet i1l Katbietirarmd b SroiGh)sweregprapaiethat 8 jig /mL in
PBST+10% Superblock. Equal yolumes (50 HL)1 ?f gac%ircecomb‘i&qlae@% ﬁ]heir}rlwerig X ip 10,Auman RAGE
monoclonal aftEEYRSSH RAHENvE G ALTRan RAGE Tonocional antibodies and each
correspondinghbtisy aied:pybrido (Meaersretl NatisRAGE 20Abs Vrite daikderiBOsHINGT this mixture was

then addgg to ELISADIales pre:cogsed wilh/ ecambinanknumen RAGE araud {ml.and incubated for

1.5 hourS™at room teniperature. ere washed three times with PBS+ 0.05% Tween-20.

15StreptavidistdRP it roegretrovsio windthe IBgdAR PR leady oy SHREIBREER: KRNIl was added

and the plates,jacybaiedighds Nt AL CRRERRRIABIE aBiRiaR eaWashad frgmes with PES+
0.05% Twecn-20. 50 pi of TMB solution (Sigma, St Louis, MO) was added t‘o eai%%ell and incubated

for 10 minutesiafersiverRbFh spattRelcrtPdBRIBYF NS SdpHBlHgYJatiEP huric acid. Plates
were (Arancio et al. 2004 EMBO J. 2004). Experimentation in animal models of both Type

25 1 and 2 diabetes reveals that antagonism of the ligand-RAGE axis suppresses the
development and progression of vascular and inflammatory cell perturbation in the
diabetic milieu, e.g. RAGE knock-out mice and Anti-RAGE antibodies have been
used to show an improvement in animal models for e.g. diabetic nephropathy
(Ravichandran R. et al CANADIAN JOURNAL OF DIABETES. 2006:30(4):422,

30  Myint Khin ct al. Diabetes (2006), 55(9), 2510; De-Vriese et al. Journal of the
American Socicty of Nephrology 2003, 14/8, 2109, Jensen ct al. Renal effects ofa
neutralising RAGE-antibody in long-term streptozotocin-diabetic mice. The Journal

of endocrinology, 2006, 188, 493). Positive long-term renal effects of a neutralizing
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20 read spectrophotomeuically at a wavelength of 450 nm. Results are shown in Figures 1A, 1B, and
IC. Example 2: Generation of recombinant human sRAGE (husRAGE) Recombinant husRAGE
protein 293/6.1 SRAGE His 6 was expressed and purified in HEY.293 cell (ATCC CRL-1573). The
expression vector used for the 25generation of the stable expression was "pcDNA3 (-) 6.1 C HIS A".
Molecular biological standard techniques were used according to Sambrook and Russel (Molecular
Cloning. A LahaGHanytidMarualk R egitionlield Springdrtastoori bp bigtdryrPrasd. 2001). Total RNA

from human lymphocy PBL) wa S ribed int eRNA, Si IS ipt RT-PCR system

(Invitrogen, 3@&?%5{3?@6&)?‘&%%? 'o%eri%‘é%c ti gt%ﬁrcﬁeré‘frg?\%%%s%@gz cg G AAT TCC GGA

AGC AUG ATGBCAGCE IAGED $EpNaBE L) e Ryish BLAIS] C_h‘_;rdmve}@ roceet TCA AGG CCC

TCA GTA CTA LT (PROIRNE -2 ISR ARECANA s AtA Hied [RTKIE Hilieklained above)
d in reference se . The' P

yielding the RAGE cDNA as describe ckgen_ce NM-00113 PCR-fragmcent was run
on an agarosSergis| bk AHaPEXE FBIBENG FASTONAu R e e Xiraloe S IBErOiageYF & mbH, Germany).

Afterwards thg PNA WASEULWItRdRSY g orrepdanssieasRn e GaRioans: Xb-Hhgcasulting fragment
was gel purified and ligated into vect(é\chNA 3 %Ifrévitro en, USA) which had been precut with

XhoncoRI. Affetrah@ormatidalintd sR%h Med) Bi 76%%2')(99?\‘/’&}688??&9 o S G5 RS FEcombinant
clone was idepiifighwhhe seguanteleiibisotinesriasive ifiethasid §he2D0DNABIRAGE 2.6 plasmid DNA
isolated usin%%gslmid minj-Kit Qiaﬂgnz Gergua?rgg\. The co iné; (rie ian fortghe extracellular part of
RAGE, husRAGE, IVHESF Sl vy SEONASRAEE S8 EIRE PCR RRE Biimers N-SE A: AGT AAC
GGC COC CAfImbGaryGieTe BeA Wi iGEBcI0A(SE@IDubR 88)RAGE BEBIDERG GTA CCA CCT

GCAGTT GGI%QO Ce: TCC TCG CC (SEQ ID NO: 84). The resulting PCR product was cut with

restriction endonuclé&ses EcoRl und Kpn I, gel purified as described above and ligated into
"pcDNA3.1(-) Myc HIB* gitibidiese andsnhadiiipertiens béths preanionieantbeorekiprireal he resulting

plasmid "pcDNM, 3.6 ) fird- (i Hori\uias dfansigcted into 15 HEK293 cells using Superfect (Qiagen,

Germany) accordin% to manufacturers instructions. Selection of resistant cells was done using 800
figiml G418 in MEMIMbBeithbraviesseobibhihe eriheding of hoop yeaononavtiges Ritdinm, 100 Und
Pennicillig/St dﬁa\(ﬂ@hﬁ&%}%@fﬁ@ﬁgé&%@%e@lmingsféﬁgmagﬁmﬂm%m?e;?hqihggipgsdo:] cell .
suspensions lead to the identification of a clone " S His. " that secreted husRAGE
into the cell cmﬁﬁ?ﬁem@cﬁ%?ﬂtaia@om%ﬁﬁe@@ﬁ]sﬁﬁf@hﬁgﬁ &%&%@a&}f&%’ﬁibody (Santa
Cruz; # sc556&krided pxme;ﬁsiﬁﬂr&lﬁqulﬂéifmaﬂdni@iﬁrm]ﬁgﬁﬁgéemheuntfsﬁfahusl%gﬁ’ Earxr-otgn this cl)one
was grown in serum containing cell culture medium (see above) in cell factaries (Nunc, Germany).
Cells were thé%c%%&i’tzcﬁwgeacﬁglg - rg%gn%%téllfml%?csig8559&%%}(%5‘%%%6%%\%%ittaker, 25Belgiun)
and incubatedrfti.btﬁiyigﬁ&a@ﬁ%@tSQVﬁmi@offd@I_hﬂ@éqn@Qimtwlas trarbesteaemidhgdncentrated using
Hemofloys F-Seps.d kv columne diRsplisha MedisL Gage 86: feUBRNhig,a volume of 1400

ml. Protein purification was done using immobilized metal ion affinity chromatography (IMAC) by
Diarect AG (Rr8istiriiecsaemany) fahel coaseaidd FF for 30 chelation (Amersham-Bioscience, Sweden).

Equilibration of the golymidaneiinsing ek the hexathissobiainng mateinfemealtsrgrnatants to the
matrix were done according to instructions by the manufacturer. Elution of the protein was done using

step gradientS'WHR TAErEXSHIP R SFBRIGHTARRA IRRRSSR: 12 theld isRdsh 8 W arldf zed for protein

containing hexgefisseisisien\hiasie sneBinksranet antipothsy sanimpalie satthdétiad buERAGE Bleted
specifically at 250 -500 mM imjdazole. P?ﬂtiv.e fractions wer?hcombg(r)\gd c?&centrated and dialyzed 3
times adinst$® 11&t1§8%wjt_11>% zgehyarto this invention, can be the antibodie$ of the present

invention and at least one additional agent selected from the lists below. The
combination can also include more than one additional agent, e.g., two or three
additional agents if the combination is such that the formed composition can perform
its intended function.

30 Non-limiting examples of therapeutic agents for multiple sclerosis with which
an antibody, or antibody portion, of the invention can be combined include the
following: corticosteroids; prednisolone; methylprednisolone; azathioprine;
cyclophosphamide; cyclosporine; methotrexate; 4-aminopyridine; tizanidine;
interferon-Bla (AVONEX; Biogen); interferon-1b (BETASERON,; Chiron/Berlex);
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AN-terminal shortened version of husRAGE (102-331-sRAGE-HIS) missing 5 the first 101 amino acids
of human RAGE was generated by standard techniques in molecular biology as described above for
the husRAGE protein. This protein was generated by the same basic procedure used for husRAGE
(1-331). Using the plasmid described above (pcDNA3IRAGE 2.6) and two primers (CGA AGC TTG
ATG AAC AGO AAT GGA AAG GAG ACC AAG.(SEQ ID NO: 85) and TCC TCG AGC 10 ACC TGC

AGT TGG Ceesteren ¢nd Getes s Ber e Oy B o i ¢ 4Aign GrtreBRIN $6PhusRAGE was
amplified by ReReAlen ada ose gelandciuiepaliiby, rrgmentibe desuling-p@eafragment was

cleaved with restriction endonucleases Hindl Chol and purified .again, using ggarose gel and
elution. The AN ma%ﬁiﬁ??o%é@%ﬁﬁ?ﬁw&g’g‘gﬁ“ﬁ%}&&cmﬁ%&* rggﬁéwnh restriction
15endonuclergas it e, Xhol Attey iransioghbtibn; icitdkbh el ATidDEIEE One Shot" cells
(Invitrogen, USA) a positive clone was picked and the plasmid DNA .isolated. The DNA in the
expressi%n veC %gfovr\ll%gs% rans é@%‘ér&ﬁ%tc PERSS3 %r%‘%rﬁ}sqjﬁcs?%rgs ?ﬁ%%%rersetcﬁ%et %)%b?%rssion system
(Inviftogen, USApkitENG6 15D UEs bilbxdidssidh-thdledl Freedslpdmataht Whad BisedLidithe purification

using Ni-N T AGRHRRS ?,e@rﬁ%b@%ﬁas&di%%mﬁ@x)v&ﬁuﬁim@mmm@g%ﬂy&qg done

according to instruction by the manufacturer. Bound protein was eluted in buffer (PBS, 160 mM NacCl,

150 rnM Imidtestef. sriebe cambiasd istbantdniies radirwte ssssmedrurtegiaRzebdder night at 4C
against TBS (pis-peferas satineiondnas) dpukfies bystiide Foi392-8Bkh consentratiens were

determined é%%ctrophotpmetricall . 25A C-telininal shortened version of husRAGE-fusion protein
(1-130-SRAGED LY HHeE; Hgals afin 8RO RO G 98, QL1 8eP HMIRTRPRABE was generated
by standard tgghrigues,/ ifiselesstaitiology assesaihed akivertaniheRitaRAGE, protein. Using the

plasmid described above (0cDNA3/RAGE 2.6 rég rimers )

(GCACCATGFclgg&GE A‘A@Xﬁ??ﬁﬁ@%ﬁ”{gﬁt ﬁ%fﬁ%ng%%ws for example,
GAGTCTCGABEAGCAATCTAUASTIN G PadiBio@ib NOsBB)itkerskonbibuersjion of the DNA for
husRAGE was, amplified by.PCR. After el [ f. r the resulting pure
fragment wasa%%%(\{/)sé%ﬁ\%%x}se%tﬁ%%%ﬁggﬁggggg%gss’gg c%%%rr%} I)%ﬁl{%g} %?Jéﬁ igdpa gﬁﬁgﬂsing agarose
gel and HutiorgeTtseviriayrimsenfaras theighiglinsdbinroahél prmsandysENFRS tishwas precut with

restriction englgpligieases N »!g’%ﬂ@&@%n{f&@tmﬁﬂw%%mmfgmewnto E.coli "TOP10
One Shot" cells (Invitroaen, USA) to generate pPENTR4-RAGE 1-130. A positive clone was picked and

the plasmid DRIVFEGRS RIS PO SpEARE Bkt direr e thBe RN I8FiAg system

(Invitrogen, Gaplshagniafs, bt SRR A6 9f e ciane pEMFRIRRAGE 1-130 and DNA of
the vector pcDNA3.1HZeo higG, lamhda he 257-Stop a p@gggid was ﬁ‘ﬁ?stru ted (see below) that after
|

transformatioRSHEP*IRYBLED SN SABE CENS RS TEEH, ferhdPA S Encoded for
husRAGE-1- 1&@tér{plastridvaaiiedthple R R 4Gk p3S0IpISTIHIN bdbaphe 25MA-SRP). Expression of
this plasmid usjn eestyle 10Expression system and 293F 3 mRle 2.1) and purification of
the resulting 6 T%‘l%ﬁ%i%ﬁ@ %Ié(}l ?E&%ﬁ%%tf) G‘sfﬁi‘;o %%?ﬁ'%i%ggfs&%égﬁngﬁeaf ) resulted in a
pr_otein with ?thhrity. Example 3: Construction of peDNA3.1()Zeo hlgG lambda he 257-Stop 2
oligonucleotide p“mﬁi&i&ﬂ&%&&ﬁ%b@@f@ﬂﬁ&&%&%@%&&écﬁﬂ%ﬁ §G6 4R {RRRIDMNO: 91);
ctaatctagatcatttacceggagacagggag (SEQ ID NO: 92)) were used to amplify the DNA sequence for
higG lambda nsieg haiiasmbinRmsmeerinachenee EEm ko sprahiped forntciilg ipteserpaa ) using EasyA

Polymerase iB@aFQ&xﬁ%?mqmm chainreantioBeJhedesuiing iAW asspaliuhfigedas described
above), cloned into peDINA3.1 V5-His TOPO Vektor (jpcDNA3.1N5/His TOPO TA Expression Kit 20

Invitrogen #KEBGBAP e daiRb RIS Pl cEiFom e IHEPTRLR P B i sTBfARECRHE EXRoli TOP 10
cells as desciiipps) aldane aFDEIb¥e. clones were identified and the

Particularly, the binding proteins and antibodies of the present invention may
be utilized to treat an amyloidosis, for example, Alzheimer's disease and Down's
30  syndrome. It should be understood that the binding proteins and antibodies of the
invention can be used alone or in combination with at least one additional agents
suitable for treating one of the above diseases. Said at least one additional agent may

be selected by the skilled artisan for its intended purpose. For example, the additional

93



resulting plasmid DNA purified (named: peDNA3.1(V5His) FC,112.6 lambda he Nr.2/7) using PCR and
olgionucleotide primers (gtacgatategaaggacgaatggatecacegtgcccageace (SEQ ID NO: 93);
ctagtctaaatcatttacccggagacagggag (SEQ ID NO: 94)). The hlgG lambda hc part of the DNA was
amplified, cut with EcoRVAbalL ligated to EcoRV/Xbal precut pcDNA3.1(-I-)Zeo vector DNA and
transformed into E.coli TOP10 cells. The resulting plasmid was named: pcDNA3.1(4-)Zeo higG
lambda he 25e&itoqabe arbechjouticidfen watkdoaetplessproteinsibide (mgnahytfised in frame to a

C-terminal part of 30.immunoglobulin laG heavy chain r%N’l“Er nsfection.and Eg(pression of proteins
in HEK293F cCgPsepeZd’lrlﬁft ecoerlléazrﬁrgfl Wzlin(fsn’eaeﬁagﬁown in éﬁfﬁ?g%%rgéo%eﬁ e)'/%”in Free Style 293
Expression Medivantwe)e cgintdfagenb gly¢a 12imetictie sup&iraadt discakdatdr Phe cell pellet was

resuspended Jigredim andacbyaisthie SAQLCRs Inehmbisa Mediunsanalergddo a 125 ml

Erlenmeyer and incubated in an incubator at 37C, 8% CO2 on an orbital shaker-at 150 rpm until the
transfectidn nilaeledoeenade Epnim FalsafBiATMARE ANt E 20 3eHPELEINA 26RIEwWere set up as

follows: (030 tigrpf RAAwers diled 1t QplMEM: 1o adetpl Ml of A00R 5 (control 1000
Opti-MEM 1) and mixed. 0035 p.I of 293fectin (Invitrogen #12347-019; 1m1) were diluted with

OptiMEM lto :S%‘iﬁ?\/‘b‘ﬂﬁlﬁéﬂ&Pi@@@ﬁf‘?ﬂ%ﬂ%{nﬁf‘iﬁmﬁﬁbﬂ#‘?%ﬁﬁlﬁﬂ%@ﬁ?f&ﬁpermure. DNA
mixture and 2g@{gsiinyeabitiaspbam im0 (wgrevinsesieiendoaitd dew. jube, mixed slightly and
after incubatiqn for 25 minutes om temperature.wer ed to the cells in.the Erlenmeyer.

Cols were QS BASHTHPIG b AaCEEL SRS T thE ek S i T A CERSAB t 37C, 696
CO2 on Hn orbitedcphaken @i oo spmnceelbupeonatahtsoders, hatu@&Rtadrbyl gentrafugation at 400 g for
10 minutes 153.2. Purification of RAGE-Pc¢ fusi ing Usin in G=3ephay; To couple
the protein frosr%mcfgﬁusléplggﬁg{t%rn%gt%gqglésé’ sgﬁggg%g gtt)éigrf’t(g%ségp g’%%él f? ?:r%%{?FIBlvqi(g A%?nersham
Bioscience) weralkeashedest trhish imiRBS byesneprs miktapehenb aadls ot RE D hardagentsiiLyation at

13,500 rpm, 'a%ﬂiggnﬁtl@a%wm%&#@é@ép%%,ea&mag,?m%i,lgmgamﬁ{%%ﬁe«!I&Upematants

(300 ml cell 20supernatants per ml beads) to be coupled Tor 1 - 2 hours on a rotator at room
temperature. THEPBeRAS HaY® il dsHedrroftiies ihihion s MhRiaklistearintithedeitstipernatants for

12 hours 9r ovgspighlRt4GerieDiRaUbRtIeN thedardsimesronashed3Hpaginits EBSas above.
Bound protein was eluted by adding 200 p.1140mM NaCl +.0.1M glycine to the bedan?ﬂg)ﬁ)ellet and
incubating for SOHAGEEY BTRISAEBRIARN S LeHHRGSERBI AT & G5B ara R A e diately
neutralized by(aeldingsdvbdtkisutcadipsicheipti torinl thgpfdtérd bdihe leeaghpetietwnasfiisoarded.
Obtained Probes were.dialyzed against PBS an red frozen.in aliquots at -20C. RAGE-Fc fusion
protein contaiFlrierlagt]\,'\liﬁeegftsﬁIaSé%/(?rra%oéiﬁtﬁ1ilél)rn (tabé:%%gr%%jfr? té) E'g&é“é %voéig %Ib{%.xlllél)gl& rom 1ﬁ§§@§§stems (no.
1145-RG; RegoespinarvehtiomarT Px@ ol hiierealyo 308 13: Motgbivtisindimgresf abtiteddies to peptides

or tagmspts hitaRed%E MONASRRLIERONE, Dot ol ehe: dikc {2 AlALR e Ainding o

antibodies to peptides or fragments o GE in a non-denatured form. Proteins used were either
SRAGEProteisqI8318RAGE-HIS) or a Nrterminal shortened version (102-331-sRAGE- HIS).
Peptides were order% and_ s the%i%ed by Bjotrend accor é%%ég]ﬁtandar%me ods (solid phases
peptide synthesis on'Af RIE 245 Eoht AR EYEP NG FIHEER SEHOPESMEENNTH S8 carboxyl
terminus. Pephi¢lesmiaied b Gephitifiediandadnatysisnab alrensiagiida tacduiitjivastpne using
RP-I-I:PLC. All peptides had @ puyity, of >80%.. h§ idenHties qft%egltides were vgriified mass
cpecirometry. MO HAL TGS S Weis Tt SR e e BN on R
protein. Riet chamybidb mesnpeptitos WASSIiMtdIR-215062, AnergiX. MS, chemokine receptor

antagonists, BBR-2778, calagualine, CP1-1189, LEM (liposome encapsulated

mitoxantrone), THC.CBD (cannabinoid agonist) MBP-8298, mesopram (PDE4

inhibitor), MNA-715, anti-IL-6 receptor antibody, neurovax, pirfenidone allotrap

1258 (RDP-1258), sTNF-R1, talampanel, teriflunomide, TGF-beta2, tiplimotide,

30  VLA-4 antagonists (for example, TR-14035, VLA4 Ultrahaler, Antegran-
ELAN/Biogen), interferon gamma antagonists, IL-4 agonists.
The pharmaceutical compositions of the invention may include a

"therapeutically effective amount" or a "prophylactically effective amount" of an
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NtermR31: QNITARIGEPLVLKCKGAPICKPPQRLEWKLN Net charge:: +7 (SEQ ID NO: 70)
10Peptide 1: ICINTGRTEAWKVLSPQGGGPWDSVARVERN Net charge: +2 (SEQ ID NO: 71) Peptide
2: LPNGSLFLPAVGIQDEGIERCQAMNRNGKE Net charge: 0 (SEQ ID NO: 72) Peptide
3:GKETKSNYRVRVYQIP6KPEIVDSASELTA 15Net charge: +1 (SEQ ID NO: 73) Peptide 4:
LTAGVPNKVGTCVSEGSYPAGTLSWKLDGK Net charge: (SEQ ID NO; 74) Peptide

5:DGKPLVPREREY Sttty R0 E THEhEPVeNos: chardanay igtn aiPriss y8pWiPeptide

6. TLQSELMY IR AR GERBRR TREwR] SffedeR Mateheaids driaQdbxdey, 161 8aplide 7:
LPRHRALRTAPIQPRVWEPVPLEEVQLVVE Net charge: +2 (SEQ ID NO: 77%. e&[ide 8:

VVEPEGGAWKSESEART IR Eaelb S IR Bhehger vo et f Mo 78) Peplide
gigé;HTV\\(/l\SﬂgDQME’déls'y’bBrB&PM@&EEb@H@&QGyN@EﬁA@&@&IIMSI&QﬁBIN@ia?gr)iﬁeptide 10:
VATHSSHGPOESRAVSISITEPG Net charge:; -1 (S l :.80) ,. . Dot isti f
different gmofﬁ?f’ é”?%?efﬁ%/b Bge%ﬁgea s( rﬁiés,c%e ﬁ%ga%% f y ie)ﬁ’g%ngg%lélf %O tgg}}&gﬁdﬁ%fsacn%n(s)!zlmr?gc)) in
a volume of Tapi tﬂebbBBﬁoWémasﬁbuéijmuipoﬂlybonM‘@I@I_i’qitmdaimdsesmgmbifiah@ (Amersham,
RPO168D) in dypisates, Membrananwase dled-anhHsRecilic Aivding wigsdlpcked by shaking the

membranes for .]hour at room temperature with Western Blocking reagent (Roche, no. 1921673).
Blocking reagistrimentatipstistsl efithnantiie fye pilsriived yro@ioncesaree WekeAmibBRlies in a concentration

of 7.14 iaM (shakindila Y RIHARM ARBP SRS MRRRAINATRAIP AHiES Ve e k34n FO, ML37-1
1E6, ML37-4E5, commercially
10 amount effective, at dosages and for periods of time necessary, to achieve the desired

prophylactic result. Typically, since a prophylactic dose is used in subjects prior to or
at an earlier stage of disease, the prophylactically effective amount will be less than
the therapeutically effective amount.
Dosage regimens may be adjusted to provide the optimum desired response
15 (e.g., atherapeutic or prophylactic response). For example, a single bolus may be
administered, several divided doses may be administered over time or the dose may
be proportionally reduced or increased as indicated by the exigencies of the
therapeutic situation. It is especially advantageous to formulate parenteral
compositions in dosage unit form for ease of administration and uniformity of dosage.
20  Dosage unit form as used herein refers to physically discrete units suited as unitary
dosages for the mammalian subjects to be treated; each unit containing a
predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The
specification for the dosage unit forms of the invention are dictated by and directly
25  dependent on (a) the unique characteristics of the active compound and the particular
therapeutic or prophylactic effect to be achieved, and (b) the limitations inherent in
the art of compounding such an active compound for the treatment of sensitivity in
individuals.
An exemplary, non-limiting range for a therapeutically or prophylactically
30  effective amount of an antibody or antibody portion of the invention is 0.1-20 mg/kg,
more particularly 1-10 mg/kg. It is to be noted that dosage values may vary with the
type and severity of the condition to be alleviated. It is to be further understood that
for any particular subject, specific dosage regimens should be adjusted over time

according to the individual need and the professional judgment of the person

9
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5available antibodies from R&D systems (e.g. AEI 145). Blots were washed 4 times (each time 5
minute incubation with shaking at room temperature) with 1xPBS. Blots were then incubated with goat
anti mouse IgG AP secondary antibody (Sigma no, A7434) diluted 1:2000 in Western Blocking
Reagent (Roche, no. 192173). Incubation for 1 hour was as before (shaking, room temperature). The
filters were washed 4 times 10 (5 minutes each) in 1X PBS. Development of signals was according to
manufacturersdingtitietionsnsitheNB B G Rdsubistratiesofittio noiRpehiaomso aib O ddsegColor
development was stopped after 10 mi ith,bi-distille lgur, though husRAGE
was detected' i %Stsgﬁf g%éce{ﬁ%arléeee)r%%%rﬁo&%ﬁ;gpgr%i%g ng%‘{vﬁ%ég%%i}g# itr?l\isﬁt%%%d by polyclonal
antibody AF1m&(fronf the Samethrergigisssiirce, R&D) none of the peptides were detected by the
monoclonal antibodies, §f {heRERSERLINENHR. MRV RE RAYEIPDAlAGlRAY detected several

peptides. Peptide 9, which did include the amino acid sequence used to generate polyclonal
antibodied astedEapinnyd sfepEGp Lo b B s s arenitretiaied dsifPdEtected by the
commercially axailapladabicienal @ntibedy. These tesalis: 2 Ansicate fhaihespomectaal antibodies of
the present invention clearly recogdze a differ?i‘:gt]c iéo e tha%currentlxva?vaiﬁ)lﬁ ntibodies. Further
characterizatiBht 5t NG BiRRING WS TRy & Wﬁp% FAGE AMERR I HEEA YRAGE expressed in
E. coll. Monoglesat amntaodiesm Litk, andsdmns winddenareg ian aradaditod BPreoraada tsince binding is
lost in deletiort‘hm fants 25 deckipg amino ;;uzidC u2d’aeg-|§»ﬂ§6 angsbén(;jﬁ%sjc%gg arent in mytant RAGE
protein consis R of HEEMING acids ki) xa?nuﬂie 4 Tteraction between %i-42-globulomer
and protHin deoivettritedrichors RAGE wsithg HTRAorechnology. The assay is based on the HIRE
(Homogeneous time resolved fluorescence) 30technology available from CIS Bio International
(Bacmols, France), HTRF Donor- and Acceptor-components, Anti-6HIS-Europiumcryptate (CIS Bio
catalogue no EEPERIMANTAG PARA3 ug) and Streptavidin XL -665 (CIS Bio catalogue no.:
611SAXLA, 500 wells/250ug), were each dissolved in 250 ttl bi- distilled water. These stock solutions
were diluted 100-fold in PBS, 0.1 % BSA, pli 7.4 to obtain working solutions with final concentrations of
3.7 riM Anti6His-Crystamnpled:diyefcrredantichulln i apabodigs, \tions of 10 AM, 5 nM. 2.5 gM, 1.25
pM, 0.625 nM, 312.5 nMckhida B nibeidtembigidndatadiésl 3-globulomer (1/5 of Al-42 5 peptide used
to prepare the AB-glohulomers were Biotinyl-Amyloid B-Protein (1-42) chem,no. H-5642) were
prepared according %‘lg/ﬁr ﬁﬁe‘ﬁ%ﬁe(@é}\}}éﬁ gc‘f}ffleai%?sﬁ[ﬁfwr@‘éflﬁéﬁ%%f)%aq847, 2005 and
WO/2007/06 28352, thaterindyi ol Applic RMGGENAnAETE i B 2 006 (041 S30); thnes wsmdtsglobulomer
concentration,was calculated based.on the c ntration of A(31-42.m s,.which were used for
the generatiortl) Cgf‘{ﬁ%‘%ﬁ”gf&&ﬁ%?ﬁ@}é@é%ﬁﬁ%gns of1l' 6?\7[‘ %gcbé&%%l%dnsl\%ﬁl%@%?pdﬁ 0.625 AM, 0.312
p.M, 0.156 ANtjeftibretoiatingfaie a B -biohupdriedrronns sragareatinMice selaséeehiordus@BS, 0.1% BSA,
PH 7.4). 4,91 Qf these salHiens AodsR! RfRuitarowie Grxadail il ofJ IMJecombinant husRAGE

protein and the solution incubated at'room temperature for |h, followed by the addition of 4 gl of each
of the solutiorSP{ETs AloMARBIIZSd BTRHEIE S AEEY & i SE[StaAUTHRILBEEY Were The assay was

incubated for 2-Hawss, aM Afeadditinnegdiakafae HokTcateek selwiendhespiERF signal was
measured in HTRF mode in a BMG Pherastar qu.orefsqence instr mengfyfﬁélaé)t%h (imbH,
Germany). M&KIFERA BBRACEHR VS SRS HEAAGBES 'ant BRSO I seSlitd GLing Snly
Anti6HIS-Crypiiatg stand2edSéeptavidi(Kyhler sntlinfitaiere a7sooF Wddeki k- walkiesdedna oalculated
according_ to instructions by the manutacturer CisBi ing,GraphPad Prism 4, (GraphPad Software,
San Diegg, USA .pqateé% S fﬁﬁ%ﬁ?ﬁ%ﬁao{%ﬂ%ﬁ%%%%bs%gr%%?%lﬁalerrlév t%l h%us AGE by antibodies
using HTRF teehnologhated at 37°C for 7-10 days. When macroscopic colonies were observed,

wigil

supernatants were removed and tested in the hRAGE ELISA.
Hybridomas that were producing mAbs with desired characteristics were
subcloned by the limiting dilution method. Supernatant containing subclones were
30  assayed for binding to hRAGE by ELISA. Heavy and light chain subclasses of the
mAbs were determined using the Zymed EIA Isotyping kit.
1.2._Determination of the amino acid sequence of the variable region for each

murine anti-human RAGE mAb.
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25The basic protocol as described above was used with few modifications. HTRF Donor- and
Acceptor-components were diluted 40-fold to 10.25 nM for Anti6HIS-Europiumcryptate and 151.5 nM
for Streptavidin XL-665 in PBS, pH 7.4, 0.1% BSA. Purified monoclonal antibodies (MABSs) were
used against husRAGE or 30 control irnmunoglobulins (mouse IgGIl and mouse | gG2a; no. M-5284
rsp. No. M5409: Sigma, Germany) as control antibodies. The assay was performed in a total
volume of 20 gl in 384rwesth prates aFdseREREsSEgHOEER. FPRBPLHIA KUSRIWGE was incubated with 4
ol of test antihogy g o3 RO LBMEPHES IR FANRRAITAIGNS AL RN il B15I RMA.0.25 UM, 0125
uM, 62.5 nM, 31.25 nlVI, 15.62 nIVI, 7.81 nM, 3.9 nM for 1 hour at room temperature. Control for
background wdth doire Witrsa BRI RrER SR HithBUCAARB SR RS URTIEIGH vas obtained

without antibqgjgs RRUDSRGYEREYed 1 BEBQRMMDRIOtRYIRIedABGle Bulermpasisdded, as well as 2

ul of 10.25 nM for Anti-6E11§- Euro%:lumcry#t%t and é51.5 nZIE/I for St%egavidin XL-665. Differences in
volume were SEOLEPHY HHaREBINGAYG Wite ‘@)@5& OIEFUC qu%léo"assay was incubated
for another haufgdfiey additien of ipd fofas@Mdddystesis sokdian et FRE el Was measured in
HTRF mode ip a BMG, Pherastar fluorescence 10 instru BMG.. Germany).
Maximum sigﬁlﬁgﬁrra\}lgscwﬁh%mogﬁﬁtb‘gﬁsy and be g‘lﬁnéer%bh%rg%r{gsﬁft%{l g#ﬂ%p%)%rﬁ)% glr?tzlig@n S-Cryptate - or
Streptavidin Ximplsbtation wﬁanerusémn%m@ﬁivamésh}@eﬁaioakﬂhféﬂmﬁ_@wih@‘{égimtructions by the
ma”“facwrer\ﬂf%ﬂsé%&@%ﬁ’e%sﬁﬂéﬁ‘oﬂ £§5§%§@§&9¥¥Y§@ ﬁﬁﬂ&,‘%ﬂ@ thdpA)- Results are

shown in Figures 3A, 3B, and 3C. Concentrations indicated in the 15figures are the final

concentiftionsiedlemedoritiths IR asiakicRimRCRI 5HSHOINHHIEWIRERAGR expressing all

three domaing,af RAGESid RindriommyieidiAity elnhplemers A RAGERENA pratsisnsonsisting of
human sRAGE lacking most of the v-domain (RAGE102-. ?;Lédid bind with higher affmity to amyloid
Ap-globulomerS s TS (e o HRRTORRRS (R SR IR A BeRTOSG BIRGITG TS A3-globulomers is

within the C-tergimidSONA vxasoplebi&incing oftaglohulome site RAGHRpOteimsesing the ALPHA

screen assay technology . . This assay was performed.in assay buffer, (25, mM HEPES, 100 mM
1501 ph 7 4 SMBE0R SRS 0uh HESER 201 RO DB I bl B i Choated 25
(Perkin Eimerd@#ai002s)vardbbcteptoobeatibludetitvebae PrsteirefuacBHARESA (Perkin Elmer;
CUSM64133Q00EA), 4 f each of the beads was pre-diluted, with %@H-i‘iﬁf apsay, puffer.

Using a 384-\%%TITVE;%§I|1-(}&‘§%§ fﬁ\(,acﬁgfnp Eﬁﬁésr&%gm (?8%@;8%‘)%%%10%%}/%&% were loaded with
biotin-afl-globutevyersi(sedablodigd) abaimgsaqpradcthel phe dilmasg dewd r3dbrhels’Ad 18&iCof a 200 nM
solution of bigpaylatedafirglPRAME Sy nASFERIRr BSRIS e loadad withiditigrant amounts of
RAGE-Fc fusion proteins using 4 pl of the pre-diluted acceptor beads and 641 of different dilutions of
RAGE-Fe fusfortsrateiisedartingadtiieNs:- 100 ttglinl). Loading (binding of the proteins to the

beads) was done in ihe dafkaldepnienpriatbke foeaRiminkes: hunRinting Bfspfbatobulome,rs to
RAGE started by combining pre-loaded donor and acceptor bead preparations for additional 180
R A B

minutes in the dark. 51§ BFRY ARG FRY ifPAR ALPHALESERL IhBHT R BEMAR Elmer) with a
time delay of R AGE monoclonal antibodies 7F9, 11E6 and 4E5 was replaced by a cDNA fragment

encoding the human IgG1 constant region by homologous recombination in bacteria.
The light chain constant region of each of these antibodies was replaced by a human
25  kappa constant region (Table 1, above). Full-length chimeric antibodies were
transiently expressed in COS cells or 293 cells by co-transfection of chimeric heavy
and light chain cDNAs ligated into the pBOS or pTT3 expression plasmid
(Mizushima and Nagata, Nucleic Acids Research 1990, Vol 18, pg 5322). Cell
supernatants containing recombinant chimeric antibody were purified by Protein A
30  Sepharose chromatography and bound antibody was eluted by addition of acid buffer.
Antibodies were neutralized and dialyzed into PBS.
1.4. ELISA binding of recombinant anti-human RAGE mAbs and of
hybridoma-derived anti-human RAGE mAbs.
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second. Further analyses were done using GraphPadPrism software. In a different experiment but
using the same technology, the binding of AP-globulomers to RAGEFc consisting of all three domains,
was compared to the binding of Af3-globulomers to RAGE-Fc mutant protein consisting of the
v-domain only (amino acids 1-130 of 10 huRAGE). As shown in figure 5, binding of amyloid
AP-globulomers to the three domains of soluble RAGE was strong and binding of amyloid

AP-globulomers to theyeidfngiehpharia @t-hemaieRidisienaserend e wikadts sreaPssiebulomers to
RAGE takes plaeg[p 6 {edesminghieniencantbodies gt @ik Ringdiag tnthase domains would be

predicted to compete with this binding. 15Example 7; Construction, expression and purification of the

E. coil RAGE iperis #izhymen BRTSCHHS HIARS T8 @ HIOHR BRI B AAPLEIERERd in Table 6
were generatgd &$: folbawso faonsitsaich was arratedryERCR agnplifipatioociropietbe template plasmid

PcDNA 3 (- 20).6.1 C HIS A USIII2 the forward primer (atactacatatgaaaaagacagctatcgcgatt
geagtagc%ctgélﬁ@@hﬂ&j‘&ggé&é@@ééﬁ?’g@&‘g’c%adaa{%@g% aﬂ&gg@gl@%@%ﬁ%&ﬂé%ﬁ%ﬁ reverse primer
(atgctactcgagteag tgtastad. lgdigyigagitcetageeciyhicdior ead digay teligeagitbdedcdddd (SEQ ID NO:
90)) which introd ed.and restriction sites,whic L loning into 25the
analogous sité8 éj?cglg% %gn%@%%#%%gnégrﬁé&e&? \g&#@%éﬁ?e% )é‘jvr%(rjgggebr%%ated using
Construct 1 asnaittledigs| 41E9 Dedine htE6-brotoding ZAG BRI N eRIeDrsidi 8s24MP g 24-234, 24-336,

130-234, 130,356, 245,390 ISP SR ARG 190, OB LT R G RN agments were

run on a 1.09 rose gel, and the DNA purified using the QIAquick Gel Extraction Kit from Qiagen.

The DNAO30flagnaefd W recarséenaeiite dita or Aordapr-dravr g st ingsiidRy digested pET28a.

The ligation mjx wag ansiosaed in-Max&igenanPbsamcampeianidseisisndeplaigd onto LB aaar
plates containing 50 mg/L kanamycin. After qvernight incubatjon a% 37C, %h}; collonies for each clone

were inoculat8 o BEIEBreth cOHarfifysBmyE Rndrmrcd e R'BGEMiGht at 37C. The
DNA was isolateedusingdhen@bAREEnapiR MEE pEQpUSitfio ah Qiegbatedndrthe insestasequenced using

17 promoter and T7 terminator cific primers, The DNA se yglice the-plasmids encoding
constructs #17°%7 58N As b"fﬁg\fvo%s,?:’%t- 5 glgnmc(ft St%t%orre;pogéal/r‘iego Wgeﬁns@ts'ed regions are
listed as1ISEQY:Moad4 HRP 5§ Taphalt) RAGHcansir6es @dBtilct W RidwpmtianName Protein SEQ

ID Plasmid SES%VIC[B x]i/acs) ay %é& Iﬁxﬁ‘%‘é;‘%?éss %%NBQE'&S@%‘ 12h70ur at room temperature. Plates
were washed 3 times with PBS+ 0.05% Tween-20. 50 pL of TMB solution (Sigma,
St Louis, MO) was added to each well and incubated for 10 minutes at room
temperature. The reaction was stopped by addition of IN sulphuric acid. Plates were
20  read spectrophotometrically at a wavelength of 450 nm. Results are shown in Figures
1A, 1B, and IC.

Example 2: Generation of recombinant human SRAGE (husRAGE)

Recombinant husRAGE protein 293/6.1 sSRAGE His 6 was expressed and
purified in HEK293 cell (ATCC CRL-1573). The expression vector used for the

25  generation of the stable expression was "pcDNA3 (-) 6.1 C HIS A”.

Molecular biological standard techniques were used according to Sambrook
and Russel (Molecular Cloning: A Laboratory Manual, 3rd edition, Cold Spring
Harbor Laboratory Press. 2001). Total RNA from human lymphocytes (PBL) was
reverse transcribed into cDNA using Superscript RT-PCR system (Invitrogen,

30  Carlsbad USA). Using the oligonucleodtide primers RAGE-SE : CCG AAT TCC
GGA AGC AGG ATG GCA GCC G (SEQ ID NO: 81) and RAGE-AS: CCC TCG
AGC CCC TCA AGG CCC TCA GTA CTA CT (SEQ ID NO: 82), the RAGE cDNA
was amplified from the cDNA (obtained above) yielding the RAGE cDNA as

described in reference sequence NM-001136. The PCR-fragment was run on an
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2 6His-(Thr)-IRAGE (24-129)1 35 28 3 6His-(Thr)-fRAGE (24-234)] 36 29 4 6His-(Thr)-[RAGE
(24-336)1 37 30 5 6His-(Thr)-[RAGE (130-234)] 38 31 6 6His-(Thr)-[RAGE (130-336)] 39 32 7
6His-(Thr)-[RAGE (235-336)] 40 33 E. coil strain BL2I(DE3) was transformed with Construct #1
plasmid DNA, 10 plated on LB plates containing kanamycin (50 mg/L), and incubated at 37C overnight
The next day 14 fernbach flasks, each containing IL of Terrific Broth with kanamycin (50 mg/), were

inoculated witigaocPslaprtifirdcend sniratef (180 Q3rguichFactisstiondt s fiagmm »cultures
reached an QRGAALH of ReArathafloshawers banslaries iR Sefdnauipates friik shaking at 180 rpm)

and expression was induced _ , .
Xhol. The resulting fragment was gel purified and ligated into vector pcDNA 3

(Invitrogen, USA) which had been precut with Xhol/EcoR1. After transformation into
5  E.coli XL-1 blue cells (Invitrogen, USA) a positive recombinant clone was identified.
The sequence of this clone was verified and the pcDNA3/RAGE 2.6 plasmid DNA
isolated using plasmid mini-Kit (Qiagen, Germany). The coding region for the
extracellular part of RAGE, husRAGE, was amplified from pcDNA3/RAGE 2.6 using
PCR and primers N-SE A: AGT AAC GGC CGC CAG TGT GCT GGA ATT CGG
10 A (SEQIDNO: 83) and C-SE B: CCG GTA CCA CCT GCA GTT GGC CCC TCC
TCG CC (SEQ ID NO: 84). The resulting PCR product was cut with restriction
endonucleases EcoR1 und Kpnl, gel purified as described above and ligated into
"pcDNA3.1(-) Myc HIS“ (Invitrogen, USA) which had been precut with
EcoR 1/Kpn1. The resulting plasmid "pcDNA 3 (-) 6.1 C HIS A* was transfected into
15 HEK293 cells using Superfect (Qiagen, Germany) according to manufacturers
instructions. Selection of resistant cells was done using 800 pg/ml G418 in MEM
Medium (#M4528, Sigma, Germany) + 10% FCS, 2 mM L-Glutamin, 100 U/ml
Pennicillin/Streptavidin (Invitrogen, USA). Cloning of single cells through serial
dilutions of cell suspensions lead to the identification of a clone "293/6.1 SRAGE His
20  6*that secreted husRAGE into the cell culture medium as confirmed by Western Blot
using a RAGE specific antibody (Santa Cruz; # sc5563). For expression and
purification of sufficient amounts of husRAGE protein this clone was grown in serum
containing cell culture medium (see above) in cell factories (Nunc, Germany). Cells
were then switched to serum-free medium Pro293a-CDM (#12-764Q, BioWhittaker,
25  Belgiun) and incubated for 3 days at 37 °C. 80 liters of cell free medium was
harvested and concentrated using Hemoflow F-Series High-Flux columns (Fresenisus
Medical Care AG, Germany) to a volume of 1400 ml
Protein purification was done using immobilized metal ion affinity
chromatography (IMAC) by Diarect AG (Freiburg, Germany) and sepharose FF for
30 chelation (Amersham-Bioscience, Sweden). Equilibration of the column and binding
of the hexa-His containing protein from cell supernatants to the matrix were done
according to instructions by the manufacturer. Elution of the protein was done using
step gradients with increasing concentrations of imidazole. Eluted fractions were

analyzed for protein containing hexa-His using Western Blots and anti HIS
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15 by addition of 0.4 mM 1PTG. Cells were harvested 4 hours after induction by centrifugation (15,900
g, 8 minutes, 4C), and the cell paste then frozen at -80C until purification. Purification of RAGE
Construct 1 proceeded by first thawing and resuspending an -20u cell pellet in 180 ml of lysis buffer
[50 rnM Tris pH 7.6, 300 20 mM NaC|, 10% glycerol, 0.1% triton X- 100 0.5 mM MgC12 20 mM
irnidazole, IX Roche EDTA- free protease inhibitor 20 U/m1DNasc I]. Cells w Iysed by passing the

suspension tRRsEdiFButifird BBS BFcYRdRIAL e WEH&R@T?&Q B:fﬂﬂ?ﬁ? ?%‘E’:VGCIarlfled lysate

was then loadedipatosre Bhiiksapciaareriiand (G HealtheasagdindPBS-(P1y ah2imlimin. The
column was th&q washed with 10 CV of 25 wash buffer [50 mM Iris pH 7.6, 300 mM NacCl, 10%
glycerol, 20 ni }‘mdazole] Following the wash step. RAGE was gradient eluted using elution buffer
[50 mM Tris pH 7.6,A380 ¢atvinbdBort0ed glycenalf§ BARAGEA 6o ]A BRI sneomtgining RAGE

were pooged %pd th%epoqlla zed agai SOmMA %%S gnéggttw\g)l,\l&aqlgmjdqgg %ggsrgl Mass-spec

analysts of thé puritied ma erlélccon(%lrme the ader had been processed off and that the

purified matenwlmmwmumr@&mrﬁgcbﬂmmg Gh@ & S&duprecen hinergieisvesspected. Plasmids
encoding CO%%H&%E@ dy hd gfé{ﬁ{@bﬁﬁe%&w@&%@fm@lm@ @03'3515;@!111@&%1;{1@5%%}1 plated onto

LB plates containing kanamycin (50mg/L), and incubated at 37C overni he next day 1L of

Overnight Expesaabrestapter@aa %@b‘ﬁ)d\&‘é(g mERenatE P itk L cblShy BRa <Maken for 19

hours at 30C.Aldt &alts @@AGAQQMEQ@X@QM@Q@@Q (M@Zﬂaﬂ@ﬂnmm@& AGrand then frozen at

-80C. The pellets (5-6 th 10f buffer [50 raM
i, 16 200 D o0 HHr L b GO0 oy S B ChA DEBIDAE, STt protease

inhibitor cockt&lt&et(ﬁalme@bﬁms)gwmhbemnﬁ@@ﬁ Peﬁdragmese@at@amamﬂn dhehdysates were
sonicated ongvlbra ell So lcator fo 2 mlnutes [[ollo l?gé nt lfugeataon at 20K x g for 30 minutes.

Econo-Pac 1 ?i%‘ﬁﬁ’ﬁn %’8?3 §-Rad V\?g ave % IL(J)I‘I%‘IG O?Blro%aond 15Nickel Resin

and equilibratHdmmIﬂ“aiys}éhbwm pﬁhﬁadag&edlmaggwgeﬂ)am@ewﬁomﬂ'@h fragroottimias 3 consecutive
times, follow Ja h|n Y f ffer [2X PBS, 20 niM
rr.&h%% 40584 wan gn%k]‘ﬂﬁ@e R LM@M ARRiHY

imidazolc, 109 ycero mercapt eins were cluted off the columns with 5 x

1 columms/olm@(m@lmqsﬁn)cﬁﬂemuéﬁmuﬁ@ﬁ{mp@snm e Trsielaz P 106ngiSketol, 5 20 mM

B-mercaptoetignolh i @Hﬁ?ﬁﬂ%‘ﬁ&k&ﬁ%%ﬁ@%@eﬁ@&ﬁﬁdﬁ Q% adyearbiang 1 mM DTT using
Bio-Rad Econo-Pac | ODG Columns. 7.2. Expression of anti-RAGE monoclonal antibodies 11E6. 4E5

and 7F9 The The BN didethrorRyesilenier s IMes Jangienicd IR &P BB b B uantum Yield
Medium (Beciga.Rigkersen s-;&pgaé%ﬁﬁg@@]:&ﬂ,qgmb@l_ﬂﬂiﬁaﬂ%@fﬁ&)ﬁ&@%d@ﬁl fetaddibvine serum

(Invitrogen - catalog #16250-078 le.300 mI res ft e munne hybridoma cell
line expressm%eﬁf&@%nﬁ%?] ﬁ?i?gré?fb%ﬁly EBRRIEERp elgTC§ ro B ottle shaking in an

incubatar((65 QU CORaBNCY quilibraaching mmm@mmfdbma@ﬁmmgrm Balistwereythen seeded
into 20L of media at a.density 0.06.x 106 cells/ Wi erational
AR bR i@ e VYENE HRRAral B S00

settings of 14 TOCKSMMINULE, & TOck 6, temperature o 2 spargc-rate of 0.15
Lpm. After twdmiamlmeft&[ﬂm&@msﬁﬁl mréﬁlexmand@@bwmmnéﬁ arsizatpzedfiar volume of 24 L,

resulting in a pew cell densiNPTRE 6L 08ReYS MincT PR SUiuFANRR haskasied @ days after being
concentrations were determined spectrophotometrically.

25 A C-terminal shortened version of husRAGE-fusion protein (1-130-sRAGE-
Fc) missing the amino acids following amino acid 130 of human RAGE was
generated by standard techniques in molecular biology as described above for the
husRAGE protein. Using the plasmid described above (pcDNA3/RAGE 2.6) and two
primers (GCACCATGGCAGCCGGAACAGCAGTTG (SEQ ID NO: 87) and

30 GAGTCTCGAGGCAGAATCTACAATTTCTG (SEQ ID NO: 88)) the shorter
version of the DNA for husRAGE was amplified by PCR. After agarose gel and
elution of the fragment the resulting pure fragment was cleaved with restriction
endonucleases Ncol and Xhbol and purified again using agarose gel and elution. The

fragment was then ligated into the plasmid pENTR4 that was precut with restriction
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expanded to full volume. Cells were removed by continuous centrifugation (Carr ViaFuge, 6000 rpm,
1.7 Lpm). After addition of 5 mM NalN3 (from a 1 NI NaN3 stock - Hampton Research) to the clarified
media, the material immediately was utilized in the purification process The media used for hybridoma
cell expansion consisted of BD Cell MAb 5 Quantum Yield Medium (Becton Dickenson - catalog
#220511) containing 10% ultra low IgG fetal bovine serum (Invitrogen - catalog #16250-078). Briefly,

multiple 300renderesdcasasiNeal orthiholuAiRe RANCASHIEEEH TE &5a8rEaEsE RREEMonoclonal antibody

4E5 were expap@eq iha Shbirollas hattieshakingaian e bateNBRIMA|RY G, 87C) until reaching
a density of 1.0x106 cell/ml. Cells were then seeded 10 into 5L of media at a density 0.12 x 106

cells/mL in aPSitiveslRasTrR ekt WAIS pesmBhAN R HABE S Y910 SEEARTALLS, a rock angle of 6,
temperature gi:3#Ginanchamn B CRRapIGErate Q. b ipeaeh it koud dags,; the culture was further
expanded by additio medig to a final v f Lresulting in anew cell density of 0.24 x 106
cells/mL? Th@?ggﬁﬁﬁ m%socﬁw%?eca%ré%pa%\l?k %%(rjﬁ%i&[é%r‘?ﬁng ﬁ%ﬁl?ﬁgwggtﬂrarvested 12 days after
being expanged¥fill volenmblCalsberberafiidien byleontihweusooenidfery@ionqCan. ViaFuge, 6000
rpm, 1.7 Lpn%a,t?ét{%rr%ggllst{gn %Iigrﬁnr'\l/tl OI\L%Bnggr ! iz%‘ch"M Qﬂé\l&%ﬁ}gg&- Ugmp}g@ Research) to the

clarified media, the material iImmediately was u in the purification process. The media used for

hybridoma cethefpetisionadndifrebhel 8GECel WAl GdesyuigrmulipdyrEd Rk Becton Dickenson -
catalog #220%167%30%@}@45@89 WM@%{%@JS@&P&M SRR VilEggeRyRatalog #16250-078).
e 300m

Briefly, multipl 1 seed cultures of the murine hybridoma cell line expressing RAGE monoclonal

antibody 07 FoExaresixpArten b2 3F s Bati Srakirg S an At s s PN 896 CO2, 37C) until
reaching a depsitinafnDmtQEIcallinthafapligswererdhan candad 2Rinip1d 0l2 pfanediiata density 0.05 X

106 cells/ML in a 25L Wave BioRcactor with operational settings of 12 rocks/minute, a rock angle of
66, temperat@FetEP37 R “afd 4PEIYCO2 sparge-rate of 0.15 Lprn. After four days, the culture was
further expanded byeadgifRBRoUsesiadton 60ptDOIABE (026 hirds litidsiina AEWSIBb density of 0.25 x
106 cells/mL. The rqck-rate was.increased to 14 rocks/minute. The 30 culture was harvested 10 days
after being expandé%ql[iégf)ﬁﬂl% Elrﬁﬂe@aréﬁrs‘? s%%g?é%gs@%ﬁggﬁggﬁﬁ%ﬁgﬁg é?ﬁ?ﬁﬁ(é%gtclon (Can ViaFuge,
6000 rpis, 1. 7TIRMID AiteroaiditigreeiSmm ey drorasga NSRANB MNOcR2) HeagrpropdResearch) to the
claified medig Uy, matesiel mymeiaiely s ilRaTA (DR UBGRIPRRIGRSSS.of3. Purification of an
RAGE mono&%lﬁg?yghm?t;ﬂogésrggﬁ%é?f%& F9  To tﬁ% clarified hy_bridon*?a cﬁlture media, glycine
and NaC1 weretafidebrayfifdoeiepicé ifatiiAs besng Sawy Atahraspeeivel) CrheyrnErascadjusted to

8.0 with NaOH,.Matarial is fillered Msing b vt uBall.Gansule diad namivanadiier med loaded onto a

200 mL BioSepra Protein A column. Protein solution was washed with 5 11 CV of wash buffer (20 mM
sodium phospRREAH! 88 i VPESHIFhaAdsPRR el Yed sy P sten RgERP 50 mM glycine (pH
3.0). Fragtions, of0nak £400-VETeGalleded aos fsaieinr eoncentiatiomdetenfinaddiymneasuring the
A280nm. All column-processing steps were run at 4 C. Pooled material was djalyzed against 20 L of
10 mM Tris pRr &b Bé)gllrﬁlﬁﬁﬁ%?sﬁ Eﬁh?ﬁae%f’ ?:'ﬁrg‘ﬂ%%eg%%ﬁ%%%r|s}§|er?§ vsgs? Ii(%){j%lza}t%:hieved using a
SartoBind Q stuaithpasisraidiDNexplrafigein SirglesdpNvihil CEfiddy E(Sdgtolasbda How through mode at
10 mLImin. Tl&gi\}'ﬁ%d g s,not Pi%d&c o?%é’ gn%gsd Is collected as one pool. Following this step,

the material was concemtrated (o 5 g/m1 using an Amicon stirred pressure cell (5000 MWCO

membrane, 7&psgd@)g#pgihgathezatipdigovascdialy FQWe HReBdgainst 20L of 15 PBS buffer (10
mM phofi‘atec&g&%MHé&Ec%g‘lQZ&%\éééﬂsﬁd H%csaah) CYaleHigGAdh BiAfe phrt o FSA Binding
Experiments: Antigens (purified construct #1-7X%rote.|ns) were diluted into Coating Buffer

DNA was amplified, cut with EcoRV/Xbal, ligated to EcoRV/Xbal precut

pcDNA3.1(+)Zeo vector DNA and transformed into E.coli TOP10 cells. The resulting

plasmid was named: pcDNA3.1(+)Zeo hlgG lambda hc 257-Stop and used for further

work to express proteins N-terminally fused in frame to a C-terminal part of

30  immunoglobulin IgG heavy chains.

3.1. Transfection and Expression of proteins in HEK293F cells

HEK 293F cells that had been grown in culture for 2 — 3 days in Free Style
293 Expression Medium were centrifuged at 400 g and the supernatant discarded. The

cell pellet was resuspended in medium and adjusted to 3x107 cells in 28 ml fresh
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20[100 mM NaHCO3, pH 8.2] to | ,tglird, and 100 gl of the resulting solution was then aliquoted into a
96-well Nunc Immuno Plate (Maxi-Sorb Surface, flat bottom, catalog # 439454). The plate was sealed
with sealing film and incubated at 4C overnight. The next day, the plate wells were each washed 3
times with 150 jiL PBST buffer [Sigma PBS 0.05% Tween 20]. Then 300ul of blocking solution (3%
NFDM in 25 PBST) was added to each well. The plate was incubated for 2 hours at room temperature
and shaking aratiompmngfreedieaidddmaltiorcstegyeacd welbwad agaimopdshaditdree times with 150

ul PBST. 10Q4 ebthe,cartesRanding: an V0L (Rsleth (e Bl LEDu a0 ARR) was added a

various dilutions made in PBST10.5% BSA. The plate was then sealed with sealing film and incubated

for 2 hours at room §W¥éf?fﬁ%¥@?€“ﬁ?§d@ﬁb&%§eﬁ@‘t@mfbﬁ?q\l&% wEasstibedy &lowsn was drained

out of the wells, and gagh, weHhen washadtareatipgas with1200u BB bivke-eaqlbopell then 200ul of
a 1:5000 dilution (|n PBST 14 NFDI\}/Q of conjugated secondary antibody [Donkey anti-mouse HRPO

conjugate, Jatieserl MMLHIREDENH) end 6t %715-035- 150] was added. The plate was covered
and allowed to mcutqa}ejqn bﬁmrfeahfo@mutegmemane mlelﬁﬁ}i%kﬁ@ ailuked wpsn Opalowing this
incubation, th |on ove the wells and e as washed three times with
200ulPBST. To eacﬁ)weq ﬁ?é@&gbn?ﬁgtea@déngua@ elwia\rgwn%ﬁly%enmdme Liquid Substrate
(TMB), Supersensitareréor ELISA Sigma Catalog #T4444] solution was added and 5 the plate

incubated at room tegaqg e Il t d to each well to
stop the reaction an @SH[S?C ? d eac 6}%’3 W%slﬁr{n@aégfge Hu%%&g’% ﬂei%%%ter p ae'?éqggader Results
of theseh@indih@”e%bemﬁ&ﬂﬂaﬁélﬁmwmﬁ” mguheiios K168 MiECataAeFigurePAIgB, and 7C. Figure

6A, 6B, and 6. shows{RptRAGEReRIAbES &ks34 10 were not involved in binding of RAGE
monoclonal antibodies 11EG6, 4E5, or 7F9. Conversely, as shown in Figure 7A, 7B, and 7C, RAGE

residues 235-336 wéidlsHE B tedinath G5t FeREEAB BT a b Bdiserad EBARERES. RAGE

mAb 7F9 did ﬁﬂhﬁk@%ﬁw@lmg anynaihesendkecailissniessesd) Rp&iafiagrents. Example 8:
Epitope mapping 158. gllmm Zatlon he 11@6 4E5 and 7F9 Antibodies Approximately 20

mg of CNBr- Advatisd ?Qgtaﬁ 2L WAL RShed into three compact reaction columns

fitted with635 pm fits3 ‘Ehﬁmﬁﬁmef&l@gﬁxi&‘teﬁxﬁ@s@dm%@Pm‘téﬁmlI-S-@Hab:e;f@re washing 3 times
with 200 ill, of | mM HCI. T?ef_‘xesm ere SUbﬁss uentl ste% of 100 mM 20
an S

h 2
sodium bicarbonate buffer %pf%? con éllrr?lﬁa sodlum CCL onde ( & AJ. Once completed,
the solutions weteltbﬂshé’dgnﬁmﬁém@t&hnns&osmatwhWcaqmasllasiértuhmﬁﬁd?l%ér’njamed on the surface

of each resin. t@béa%&ﬂ?é%%ﬁﬁ%b%@ﬂ&é’ﬂ%ﬁ%ﬂ@% Qﬂk%ﬁ?d&? the resins, which

required the ad on of 235 of 7F9 (3.4 mg/mL), 500 4 of 11 1.6 mg/m ), and 200 jiL of 4E5
(3.75 maimL) swa@@@a%w&sawbﬁdw%ﬁmﬁmﬁg czkbeunermte%é%% WhsAso included.

The comypact (gaction#OPIAS VALY aepled@ncirsrmitied ooy thsigh dnigysion at room
temperature for 4 hours. Once completed, the compact reaction columns were unsealed and flushed

with three addRBRRTF3COLTBURE KA HMBREUNEB RS ARtERy2sferthePissH, 200 tit of a
buffer containiaget¥amMol s kb@ﬂs(&*‘b%rﬂigdt&@mmsﬁdiwﬁmmlﬂ&ﬁbw&é B)akas added to
each column. The colum reseql Ilowed mijx thr ers| om temperature
to block unboan’anﬁﬁfv étctglga%jv %‘éeon sms S Kftef t%t%d)%ﬁ(s (%:g qe{ ﬁs%\gv@é{%ngaéaled and
flushed first witld.280glytind mmmmimmmmg@(mmpmmmmmmm sodium chloride

(buffer foII d Wo times to ensure
comple%) rem%e\?a?{%%%%oé%tf ant %@Pé”né n%]% %?%%’ \ﬁgﬁé?%%?a{%mg Si e%%%tgtchment on the
resins. The resliusiteselitery Wastﬁéd ﬂoJrhﬁrb@Si\Wﬁilﬁ%@s)dﬁcélfdt@d}hmlmdcﬁmh%wrbonate buffer (pH
8.3) Scontainigg; 100 M P eELchasde HHRLP); ue{sta copHeling ARraRligRibn profefn Proteolvtic

Excision of the E.coli and BacMam-Expressed sRAG éfens The sRAGE antlgens were
permitted to biRBtiE RS BRfiPberes ?&GBSP%‘B%#MG e Brinc esRéPantigen to the 11E6

and 4E5 resw@ﬁ@ﬂlsa@ldlng4ml@5mewﬂiaﬁtBaﬁﬁv@[{@@mssﬁdrﬁaﬁgen to the 11E6, 4E5 and 7E9
resins. The columns were se ; room temperature for

2 hours. Rter this tire-H-RIOHHING O SRHROAIG {0 peptcs ol draghients ohiiAC 388%f of buffer D.
After flushing denetigédtfoent nses the resins were resuspended in 200 ,tiL of buﬁer D as well as with

the proteases, geneﬁt?gl & were used to evaluate the binding of antibodies to peptides or
fragments of RAGE in a non-denatured form. Proteins used were either SRAGE-
Protein (1-331 sRAGE-HIS) or a N-terminal shortened version (102-331-sRAGE-
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15 mg/mL solutions of either Trypsin, endoproteinase Glu-C or Chymotrypsin. The amounts of the
proteases varied between the experiments to attenuate the digestions, but ranged from 200-400 fold
excess of the antigen over the protease by weight. Proteolysis was permitted to occur at room
temperature with mixing by inversion for 12 hours. After this time, the columns were unsealed and the
proteolytic solution was 20flushed through and saved for further analysis. For samples subjected to

dual digestiorlhie Ressidsswesre pederspendsrnthesodury Shplisd Doaring §ee8Rdotease before the

next steps. Forthose samnRs AqidsaaladimaRemontiRreieass:Hie Solumns weyessubjected to two
individual 200 2 washes in buffer D followed by a 200 pt wash in buffer A then a final 200 uL wash in

buffer D. Each seratninea Tosepieat iPriute srdssrert i LhitByeiedining peptides
were eluted frgmﬁ@mm@#mmmmwma@@%hmm 2% fepemissagigla Each elution
te

sample was retained separately for later analysjs. 8.3. Mas ectrometry Analysis of the
Epitope-ContBHIRGePER ioé’egherh@%%?ﬁf)fgé’w\é‘fksaﬁﬁfﬁi’gﬁé%i% Bt &P §¥tor?<13re %\B{jex QE 71 Fourier-
3Q Transform lon Cyelgifes Resonransentés sfaR)imass spm&Mmtmg@wéthahmApplied .
Blosys_tems %&Rr&%ﬁ L,{%?}%S sg?ct(r)o{ngt%eﬁ&; thﬁ F'llgt-rl_CR mass spectrometric analysis, 8 uL of
the epitope ex |S|onpsamples weregi%jecl%leé Sito a?]uf)‘ﬁerna reversed phase column (0.5 x 150 mm,
5.i particle size, 300MepoRS size) DY BARIGIERIL ¥EKEKGAIRKIGPNARLBEFKE NThe samples were
washed for 5 minutes in 90% Waﬁgtwﬁgge}%qf@ﬁéclgcﬁb(_s%yem A) 1'10% acetonitrile with 0.1%
formic acid (solvent B) at a 5 mt/min flow rate to desalt. Theé)&t)a tides were eluted into the mass
i

spectrom@ter by chadieghids the mdGHY PHBIEANKOOSRRIRGE REARN BB, 5 solvent B. Samples

requiring direct infusion for tandefmass, SPELIKIAY N@r¢linjected onto a protein Microtrap
(Michrom) equilibrated in 98% water, 1% aectonitrilc and 1% formic acid. The samples were washed

with 1 mL of the equﬁl%%‘ﬁ@h SOIMQ§WE%Y@QB%IF$M§W}§ECHOnitriIe, 40% water and
0 1% formic acid. The eluent wasngit gtk énfugsrimmxige 73)-ICR mass 10 spectrometer at 2For the
Q-STAR Pulsar mass spectromet - i injected onto a protein Microtrap
(Michrom) by an Agﬁ)éﬁ{l)g%é’lés 1@%@?@%&%&&&%@%@%%5 v}éla%%ée%ﬁl?\‘%S% solvent A / 5% solvent
B for 1 m#ute prior to elution of thetubang pep(RiE3 IRtdithe’Mass spectrometer in 5% solvent A / 95%
solvent B. 15Proteolytic exgision of.t ik t 11E6 antibody and
elution of epitope-co%%ﬁ%%’ pept%rejgérﬁég#ﬁgﬁeggﬁ@gﬁﬁpg&%eﬁ with a mass of 12,204.5 Da.
Mass selection and collisionally-aiStitvehergelissdSREIR S & 40- charge state confirmed the identity of
this peptide, which cpcégggggndedly@}mrggﬁgg@\@@&@ﬂ@ﬁ@ﬁmm@sidue is due to adding the
Hexa-His-tag to the 20 SRAGE protein).Further epitope mapping using Trypsin followed by Chymotry,
psin proteolysis revealed cleavag@%ﬁfﬁégé-f@rﬁsf QIRX&hidtitine tag, thus refining the epitope to
residues)lfal229-Higddd ythis Histmegisiensvdwe lacasidinetirsHexepdisHRy to the SRAGE protein). No
further refinement of this epitope could be obtain % ing prololysis. Similarly executed proteolytic
excision of the E.coli-expressed sMAGETSS 6&9%% 3@%%&%7 ntibody revealed the same peptide of
12,204.5 Da that wapstigerved farRREIRAE R BARDOPR ERITEREP CEEeQpSNdingly, excision of the

BacMam- expressed sR_AGE bo 0 eith i antibody revealed two major epitope
A T R S

containing peptides of masses 1 a.'These peptides match to the C-terminal
of the BacMam-exprRgsatt Bonstriyct ESpAHnAg ABSIGIASTBOVEXNFAQBRIIHNd Val229-Ala32,
respectiv,%ly. Protcolytic excisilqgt 8ﬂ§t§e5ﬂ§ qw% SRAGE bound to the 7F9 antibody and
elution of epitope-containing peptides revealed multiple speciées representing several overlapping

peptides. DeconvoluBienties fhie mAYSSPNEHRIRY PEFEAIBIDEidEd SR R1AS8es 12,079.6 Da, 12,372.9
Da, 13,477.3 Da and 24.132.3 qug{mggg]a@qgg@mggmﬁidues Asni05-mg2165 Asnl105 , ID

218, Asn --Mg105228
Peptide 10:  DQGTYSCVATHSSHGPQESRAVSISIIEPG

Net charge: -1 (SEQ ID NO: 80)

Dots consisting of different amount of protein / peptide (30 ng, 10 ng, 3 ng, 1
ng, 0.3 ng, 0.1 ng, 0.03 ng, and 0.01 ng) in a volume of 1 pl in 1xPBS were spotted
onto a Hybond-ECL Nitrocellulose Membrane (Amersham, RPN68D) in duplicates.

Membranes were dried and unspecific binding was blocked by shaking the
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and Asnth5-G1y331, respectively, suggesting a minimal epitope spanning residues Asn105- Arg2i6
5These results indicate that antibodies 11E6 and 4E5 possess emtopes on the C- termini of both
E.coli and BacMam-expressed sRAGE, and that antibody 7F9 recognizes an epitope on the center
domain of BacMam-expressed sSRAGE. Example 9: Biacore and surface niasmon resonance
measurements The affinity of the three monoclonal antibodies of the present invention, i.e. 10 7F9,
11E6 and 4EhemiaaraichsuracunsingddiacaperandesutfadécplasnBisckegorapee (Reastirements. 91
Materials and Meibods (o antiRAGE bindng Kinch feterminations: .. wdblagare, 300 instrument was
used to meadlre oUse anti B\gﬁfﬁatgn&tbvﬁm ing kinetics. The assay format for A affinity analysis
was Fc-basedidapitibe dits ilbinonobilizedraritizRé anfitrbdiesg.A stamdardoantimepertipling protocol was
employed [0 VIMARIEF L8 %@B%%'f»'&eig%ﬂﬁ%mﬁwm@%%,M@@%@%ﬁ?&%&ﬂﬂ) dextran

surface of CM5 sensorchips (Biacorc). For the study of mouse anti-RAGE mAbs, anti-mouse Fc

(Biacore; anti-ypidibde 2B RoriosTem Rkl siséemad tite MBI Blet captafeapbed e finan automated
protocol, avajlabie:an He BiRc 2000 Anasuses &%&m%gggz@u%%hqwﬁgtmtgapture reagent
u

in all 4 flow-cells of the sensorchj&.C Briefly, the CM-dextran surfaces were activated by freshly
prepared 1:150&RFNIAGRSS SitcRhids FoRss) oo 1999089 RethRSHSIstiTS): 4
propyl-Nethytegmerlieide 1663G). WheaiIBlRRtnE R gt aruie reagent (RO ugbitisnl OmM sodium

acetate, pH4.,5) was applied to the surface followed by deactivation of the 25surface. and blocking of
the residual reAtRAASHAS Wiy 2R ﬁﬁ%aﬁ%‘iﬁé‘?ﬁﬁﬁé N '%ﬁ@tﬁﬂ%Wﬁﬁ ‘ﬁ‘fﬁgg éfrﬁf)r}a/ed was

HBS-ER¢ [10fmvinkiief&aSh uhl 12X4P RS (bei dlateintIrfibib R Ty sC.@o6i 20 sunatiamtd{Biacore)] for the
mouse anti-RAGE mADs.. imental cygle.consisted of th [ eps: 1) anti-RAGE
e S e e

mADbs were ¢ or4to aleve pending on the antigen). All 30
measuremendswlepemrateren st eigaifist Idwaalics witidh-distiled sapturet &giMRAGE mAb. 2) Antigen

was injected througﬂlﬂ]g%%}lx%gﬁg%ﬂ%%Jdé'%gcqga%rgm -U%@@E;ﬂé@l antigen iniestign, dissociation was

monitored for 600 seconds at 60ullmin. 3) the anti-Fe capturé surface was regenerated with low pH

glycine. For Kanfdtrdieretd thsimaeisinRaaE jdsygindswens e ntRadvaibifibh 888%%rom 20nM - 0.31nM

and buffgr onlyiptandrpized dunligaies Srhp@linticnandiastitsy Bataywerpipcessed using
Biacore evaluation software. Briefly, the data were 5double referenced by first, subtractjng the signal

from the referBHRRIGSIPA R SEESAEIELIRBHE RN TSR A PR RRS SIS T e8i5He! The double
referenced datpdaem rbsBAS K inje dio hsete swanahh eciditglobalyutedad gedtrarigmuir) binding

model, which incl deqo% ass transfer term, to determin ctir ingdi # Lg constants, ka and kd,
and the affinifyy 1€D'% é%ﬁea‘?ssﬁo%é%aef%ég) &?n%‘fpb??a 't%ér%nﬁ%as}g ;% ?@@hﬂ&) 1 1E6 and
4E5 cross-cothpdtedewittedby hottventfer diatigavp i Rey@ B ciorR8] doesodpt Dikst toRISGE produced in
E colllagging, ghOEMIA R mondtARNE LrAlRAARAMAINSORAGARIPRRRHD MYeh DG three antibodies
-of the presentinvention bound to human RAGE, via epitope mapping usirig protection of
different epitope than currently available antibodies.
Further characterization of the binding was done by analysis of RAGE
mutants of human sRAGE expressed in £. coli. Monoclonal antibodies 11E6 and 4E5
bind to a region around the C2 domain, since binding is lost in deletion mutants
25  lacking amino acids 235-336 and binding, is apparent in mutant RAGE protein
consisting of the amino acids 235-336.
Example 4: Interaction between AB1-42-globulomer and protein derived
from husRAGE using HTRF technologv.

The assay is based on the HTRF (Homogeneous time resolved fluorescence)
30  technology available from CIS Bio International (Bagnols, France),
HTRF Donor- and Acceptor-components, Anti-6HIS-Europiumecryptate (CIS
Bio catalogue no.: 61HISKLA; 500 wells/13 pg) and Streptavidin XL - 665 (CIS Bio
catalogue no.: 611SAXLA, 500 wells/250ug), were each dissolved in 250 pl bi-
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15human sRAGE from proteolytic digestion and identification of the protected peptides with mass
spectrometry. MAb 7F9 bound to CI (Asnms Pro215); mAb 4E5 bound to C2 (Val1229 - Thr34 in E.coli
RAGE; Val229 - Gly331 in husRAGE produced in mammalian cells), and 11E6 bound to C2 (Val238
- Arg314 in E.coli RAGE; Val229 - G1y331 in husRAGE produced in mammalian cells). 20 Table 7:

epitopes to which the antibodies are binding Mab Affinit I&r)wl\Q@Epito e Mouse-RAGE_  7F9 0.11 CI,
gchosylatiomﬁMthQ1@§9%E@IWéWWi$1HEg 9 @Q@Zﬁa@v&?f&ﬁ%ﬁ%% .
Example 10:n yivgheghehsalibioatMoldmend GR:Schatediesim 781 hf Wibfemalemiicae

and 60.6 nM Streptavidin XL-665. Solutions of 10 uM, 5 uM, 2.5 uM, 1.25 uM,
0.625 uM, 312.5 nM, 156.25 nM of the biotinylated AB-globulomer (1/5 of AB1-42
5 peptide used to prepare the AB-globulomers were Biotinyl-Amyloid B-Protein (1-42)

(Bachem no. H-5642) were prepared according to Barghorn et al. (J. Neurochemistry,
vol. 95, no 3, pp. 834-847, 2005 and WO/2007/062852; International Application No.
PCT/EP2006/011530); the used globulomer concentration was calculated based on the
concentration of AB1-42 monomers, which were used for the generation of the

10  globulomers. Solutions of 10 uM, 5 uM, 2.5 uM, 1.25 uM, 0.625 pM, 0.312 uM,
0.156 uM, of the biotinylated AB-globulomer was prepared in the same buffer (PBS,
0.1% BSA, pH 7.4). 4 pl of these solutions or 4 pl of buffer were mixed with 4 pl of
1 uM recombinant husRAGE protein and the solution incubated at room temperature
for 1h, followed by the addition of 4 pl of each of the solutions (3.7 nM Anti6His-

15  Cryptate and 60.6 nM Streptavidin XL-665).

The assay was incubated for 2 hours at 4°C. After addition of 4 ul of a 2M KF
stock solution the HTRF signal was measured in HTRF mode in a BMG Pherastar
fluorescence instrument (BMG Labtech GmbH, Germany). Maximum signal curves
without antibody and background results using only Anti6HIS-Cryptate — or

20  Streptavidin XL ~ solution were used. %DeltaF values were calculated according to
instructions by the manufacturer CisBio using GraphPad Prism 4 (GraphPad
Software, San Diego, USA).

Example 5: Inhibition of AB1-42-globulomer binding to husRAGE bv

antibodies using HTRF technologv
25 The basic protocol as described above was used with few modifications.
HTRF Donor- and Acceptor-components were diluted 40-fold to 10.25 nM for Anti-
6HIS-Europiumcryptate and 151.5 nM for Streptavidin XL-665 in PBS, pH 7.4, 0.1%
BSA.
Purified monoclonal antibodies (MABs) were used against husRAGE or
30  control immunoglobulins (mouse IgG1 and mouse 1gG2a; no. M-5284 rsp. No. M-
5409, Sigma, Germany) as control antibodies.
The assay was performed in a total volume of 20 ul in 384 well plates. For

each assay point: 4 ul of 1 uM husRAGE was incubated with 4 ul of test antibody or



10.1. Animals C57BL/6 female mice (4-6 months old; Taconic, Gelmantown, New York, USA) were
maintained on standard sterile wood chip bedding in a quiet room under conditions of 12 h lights on/12
h lights off (on at 06:00), with food and water 30 available ad libitum. A total of 33 mice were used in
fMR1-CBV studies. All studies were approved and closely monitored by the Abbott institutional Animal
Care and Use Committee, adhering to National Institutes of Health Guide for Care and Use of

Laboratory AMgfiarngokdatibedish meansestetirumict Y théMsSoriiof foriive Rdéz2&dthent and

Accreditationgf 4 ghoraterynimal Gare 7 %Gk, SguiNerdrlBHeentidearepaiationre.  AP1-40 (>99%
pure) was synthesized at Abbott Laboratories, Briefly, E. coll. ?B‘I?hzté(DEgﬁﬁég{e induced with 1mM
A .

IPTG and ex&%@é‘éloﬁ?bp@lf%ﬁ%da’f"ﬁsl@ﬁrwo‘th%‘t}rg%%c}&@ Mot 88 um of cell paste was
harvested. ThaRentislewas expessssiasiiRslusionbdieieSuCalimsuere dysest #0049 tris buffer

containing 0 1% 10 triton 0. The pellet was then washgd ith.5 tyis b “and once with
water. The waSHEY WS&@IE%@QP& Ansh natid %Sew\eé?\l/%%g %&Eﬁ%&ﬁ fh?f{cévgv%'t%ggénd lyophilized.
The lyophilizeghpalieheastextiadted iHtdvbAOrtrepfDidis Blaitd Mildiféer ¢uchs wite 01296 ammonia in
water. This IL sample dialyze in f pR% gihangl sontainingrP.1%aaonia. Dialysis
was continueg%?t%ﬁ%%%ﬁxﬁgﬁ%%%%ﬁsﬁ%%&a@er fof§) & total time of 5 hj’(])ursii at ra(?r‘oin temperature. The
1.4L sample \wastdileddor withterissamfwriddison ohAd bpiisl thasposksalsiion BERP-S HPLC

column, (Polymgip-abs, AmharstuMA )k eaeribriad wilbib P rmmaniadnwaigs. Elution was with

acetonitrile containing 0.1% ammonia. AP1-40 eluted during a gradient from 10 to 30%B over 200

minutes! 0rhe ipeisnaeevh G LR W) SR HMALD 1 MAER)LE S8R LTSS VB 8hfirm the identity and
purity of the matgal e mrissialovaspUified asyiniietis-¢o, s lapdeehdvainakiamount of
methionine sulfoxide was present at +_16 mass units inlth]e s§1r:anple. 38 m \{vertidpurified in this single
run as the amnigHitoR E5rcdrtde @Bﬁﬂg.%ﬂ‘g%g\%‘?f@ CRELRETEEOY 5‘5691@(% 5 pure), was purchased
from Sigma GlaemisaiffeurtSCikBidiasMEOG SRR pe ptidesptPod Surfivaren§rmidregseparately
dissolved in fregh phosphate buffered saline (0,1 .nL; P. immediat ' very fMR1-CBV
experiment. lﬁggﬁ'ﬁ[ ?Ss‘@lﬁsd’ilé%?ﬁl Fé’lél\?vg} uféﬁgoé‘m%’aas%%% into #\%ﬁ%ﬁﬁ%&%@gﬁréﬁg: PBS control.
AP1-40 (8.01 fixufed avghra dinskb)cmc A4 Gons(0foleqr@dnnyy Abulsessawithl g .animals in each group.
103. Antibody prepaation, 30h05aafiye InGepatghantipadyand e ansRAGEAngbody, 11ES
eda 0

(both >99% pure), were synthesi t tt Laboratories. 10.4. CBV measurement using fMR1 All
fMRI experimbing werey joedidBrasebolomcrso A RACKREAROIMRIP M SR NEIR Bh8BWicm magnetic field
gra/c:(ient inserfm@ﬁﬁs&ll% B Biigricaid¥iAh gﬁmmﬁmgkﬁmtbam?m@ﬂmmmditomidoilne ¢
mag/kg, i.p.; Pfizer Animal Health, Exton, Pennsylvania, USAyketamine (75 i.p.; Fort Dodge
Animal HealtHo o d SRysehyierarr piadisatine st gffi:%‘ﬂr%‘?ﬂh‘fflﬁmﬁéﬁ%%%%ég f(‘?Flsig ht
Neuroimaging,RWsienasa b llebWiateestet i) thyltiasraaniains a volume coil for Stransmitting and a
surface coil for receivig. Rsiati oN rates : ngityouuss%(rprgitored via a force
transducer. Rectal tepEEte s hichitde 5 At -vid o reedback-regulated,
circulating warcLPHA ésidenagiag welsnobréermed during the light phase. Coil-to-coil electromagnetic
interaction was activ. Sdatgsc%u&!gd.e%ﬁé%g;{g%%gggqgﬁ%yv@ge AGAYEBEUSIRG Hhe f@gél?%lp:-echo rapid

10 acquisition relaxation enhance [ 100 ms,

pulse’sequence with TR = 3 s, effective
matrix = 256 ¥ 258dR0Y BSe6caveiassafrl) ninPanor bredshced weri Soeptavdingedtcedradient echo

single-shgt ?C@%%Eiﬁ%@%%g%égég)aﬂ@§ceé§9rf9£a@/@@§é@mmq@@immm TR=2s,TE=
13 ms, matrix = 64 x 64, FOV = 2.56 cm x 2.56 cm, and giving an in-plane resolution, = 400 pm x 400
urn. 10 mg Fe(/P(@fkin Elmer; CUSM64133000EA), 4 ul of each of the beads was pre-diluted with
196 ul of assay buffer.
Using a 384-well Proxi-Plate (Perkin Elmer, no. 6006280) donor beads were
loaded with biotin-af-globulomers (see above) using 4 ul of the prediluted donor
30  beads and 6ul of a 200 nM solution of biotinylated-aB-globulomers.
Acceptor beads were loaded with different amounts of RAGE-Fc¢ fusion
proteins using 4 ul of the pre-diluted acceptor beads and 6ul of different dilutions of

RAGE-Fc fusion proteins (starting with e.g. 100 pg/ml).
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15 ultrasmall superparamagnetic iron oxide (USPIO) contrast agent (SH U555C, Schering AG,
Germany) was administered intravenously 2 min into an 18 min image acquisition. Soluble AI3 and
PBS were administered via the tail vein 6 min after the contrast agent using a syringe pump (0.1
mL/rnin for 1 min) and changes in CBV were then detected over a subsequent 10 mm period. Control
lgG1 antibody or 11E6 20 was administered ip to mice in their home.cage ours prior to the
commencement of hﬂ%‘ﬂﬂ%@‘m Q%g%’.rﬂ{/? igf f?a%agﬁfgiﬁzﬁas (%%é?s}%n%dlry}%s% W%rélpperformed using
the Analysis ehipentiierfat Bemioleages (AFNI) software package (Cox R W, Comput Biomed Res
29:162-173, 1996). J.0 25identify time-depend El i VY Shangs sGBY i awasalculated from
time course raw da auggls%g%gﬁﬁ%rgggﬁﬁi%s%gan%e\%ﬁeﬁ%t g!., 199%}5, rC él? (9] :Oln[s(t)/
s(O)]/In[sO(t)/spdIEgebtor beuderersfatienthiosigdnionrk hitpafussAn o ApRSignalsidisTSo(t) is the
base"”ess'gflﬁ%&f’s%fr%%mﬁ APeor £BS-Intsiamant SRihis the-Mean.sisal iepsity before the 30

administration of contrast agent. The time-course rCBV changes were detrended with a linear function
to account fosesehiRatha apalurrasragdent org rambell (eweoloses: In 2 dggEitquently, the reBV

signal for each \oxBLiNKRY LI BESenasdiien &9, maoninaandifpraptalexpoacRiidimodel (Eq.2)
reflecting the drug's kinetics (Luo et al., 2004) where to is the;)g;g del%gf rleg nse,ﬂl§is the
multiplicativeFsmitineRg o 34 tREeARTHE oM Faf8BRY S B HREnRd i g(%?’ﬁ(é-ﬁl('- C[1/2'1)t
t0,Eq. 2.  Rhemilah@auestiteddonpisnameters tajdmahantyq2minreddd3-$86amrfds, -500- 500,

0-0.15, and 0.15 - respectively,. based .an known Ap kinetics iikietal,.J rOSCi
24:9632—@63?}1‘%6‘8}55;568‘1‘%‘5’?u‘é§f 3 gs,qﬁl% 13%5\{2 @8?@%‘% Iré%‘%‘é%’lffggt%lﬁr%g%d using AFN1
based on madimalsighifibarie® AGRods| sittmganidtivdieg e R Vidkelstubraatidp determined at p
<0.05 after Bonferroni correction. Its: 10 i {nd; decreased CBV
ina dose-deB’é%ocf?eah]flecl’g(d&rjrsgggoﬁ?‘sg65%%?%%&%‘%??3%&%&0%?g g&g@%ﬁﬁ%ﬁ%&f ‘gznog Fig.8b). The
extent of the tisesadasediCBCrienitghtfisinntprafeesdies IRERRTICEdES odbretdRTRBte high dose (Fig.
8b) compared, Wiih gg%g&iqﬁgms&@&e%m%%ggﬁ although similar brain regions (e.g. frontal
cortex, caudate, thalamus, h;ppoc s) were affected. In contrast to the dose-dependent effects of
Af3140,1]§-|e reverselzample 7a Consfrugtion. oxpresston and puriicagan or e £. el Badsl <o e doses
(with 0.01 mqllg&,_,g,g@nd with 0.1 mg Fig. 8d) and the extent of any decrease in CBV observed did
not differ significantly from the PBS-treated control group (PBS, Fig. 8e). During a 2012-minute time
course, the amplitué&@%e%@@éﬁ%%v induced by A13340, which ranged from 10-20 % for
affected voxels acrops $e\veiaRNGE degionss demrsistaithcreéache dcasmsdrmuimliantkhin 5 min following
administration, remained depressed f e durati fdh [ own for the
hippocampusra%ﬂnﬁﬁl.gg ‘gﬁstj%\?gied;b i?aé oarr%po%ﬁgg%%lgség A%%qgﬁ(%ﬁ%é?gﬁgaz}}%%%%oigistent with an
addition20 stupl§. uSiny $he uninasive ftaser Ooppte f floviendatgaesaiqaeciriogstidvn). To test the effects
of 11E6 on C ' = i QR.0f L antibpgly was
evaluated firs?c\,éz’gg n%%ﬁ agtg{ﬁ%H gﬁgé%gﬁﬁ%%%%a%?g%%@é%%ﬁ%%ﬁg ?lgl?f)}oﬁ?} ?(? %ommencement
of imaging, ditfYieseniBlecletedastreascreehafi@8ge with A1.40(with 0.01 mg Fig. 9a), In contrast,

11E6 ata d0%@@%@?@8!5@%&%%&&&%@&5@&@%@%{&n@ﬂmem wiomagjReghicempletely blocked
the decrease in CBV normaﬁy elicited by c_:hallenége with MI 40 (v itth 1m Flg%.in. . Similarly,

decreases in CERAFHNIRIBARE LIS B SHSHER SH Dy e reSTRTERES

25  the analogous sites of pET29. The remaining constructs (#2 - #7, Table 6) were

for subcloning nto
generated using Construct 1 as a template. Sequences encoding RAGE amino acid
residues 24-129, 24-234, 24-336, 130-234, 130-336, 235-336 were PCR amplified
from Construct 1. The resulting DNA fragments were run on a 1.0% agarose gel, and
the DNA purified using the QIAquick Gel Extraction Kit from Qiagen. The DNA

30  fragments were digested with Ndel and Xhol, and ligated into similarly digested
pET28a. The ligation mix was transformed into Max Efficiency DH5a competent
cells and plated onto LB agar plates containing 50 mg/L kanamycin. After overnight
incubation at 37°C, three colonies for each clone were inoculated into 3 ml of LB

broth containing 50 mg/L kanamycin and shaken overnight at 37°C. The DNA was
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with the anti-RAGE antibody, 11E6, but not by the control antibody (Fig. 9¢). These data demonstrate
in vivo functional activity of the antibody. 11E6, in an animal model relevant for Alzheimer's disease.
EXAMPLE 11: Construction of CDR-crafted antibodies 5By applying standard methods well known in
the an, the CDR sequences of VH and VL chains of monoclonal antibody 11E6 (see Table 4 above)
are grafted into different different human heavy and light chain acceptor sequences. Based on
sequence VH iawldtyd usingrihectd pvith Shie Viiared Kit Sequersss.aivhtheouteriakamtissdy 11E6 of the
present '”Ve”ﬁaefaéghﬁzf@é%@g KON IMAR SEIUARGE RS 1Pselsqied: AlYH 4k and VH1-2 as

well as the joining sequences hJH6 for constructing heavy chain acceptor sequences (according to
Table 2 above)lesmids Epassiinec-ansmupsad well 4s ksEs R QJIRsHoetiAg higHndiam acceptor
sequences (acgardingdthd abigi3abRuRhslRe listBYgrafinmihe cosggponding VH and VL CDRs of
11E6 into said acceptor sequences the following CDR grafted, humanized, modified VH and VL
sequence% were prepared (see also Table 5, above): VI-1 11E6.1-GL, VH 11E6.2-GL, VL 11E6.1-GL
and VL 11E6.3 6l @ 3XAMPAJuLZs Construction of framework back mutations in CDR- crafted
antibodies To generate humanized antibody framework mutations, mutations are introduced into the
CDR-grafted antibodies using de nova synthesis of variable domains and/or mutagenic primers and
PCR, using methd@onseiétridtmtaintFeraNap® DiffererRiettitbiERitbhs dt'pemid $E@IHBohs and other
mutations are conistructed for @auh-GRARE CHRLrELS | ' 11E6.1-GL one
or more of the follQwi Tarol) G ' follows: V241,
and/or Y95->F. Far hp:ﬁly chaifHTIERASEAR4338 0t mare dPthe foll bwing i rnier and 30 VHNL
interfacing residuas-are*backn?istd BARAGRIFASSIL - E _M704F; R?O‘QIL, ¥95->F. For light
chain VL 11E6.1-GLond-ormEHSS IRAYAHE A i i3 les are back

| p25 oo B INrLRAGE (130°336)1 | 3 L oan
mutated as follow$—A4 S, 6_"“ i I’ﬁ l; GEI£235-336{] © et v rI=oz GH-one or more of the

following Vernier ane-vHAAtRtef back-mttated-as-fottows-A434S. Y49-3F,

158-3V, Y874F. Additional mutations include the following: 5for heavy chain VH 11E6.1-GL, QI --)E,
and for VET 11E6.2-Bl.,R lrzhk /OB {ad RaRInEd with Construct #1 plasmid DNA,

10 plated on LB plates containing kanamycin (50 mg/L), and incubated at 37°C

overnight. The next day 14 fernbach flasks, each containing 1L of Terrific Broth with
kanamycin (50 mg/L), were inoculated with a CFU and placed shaking (180 rpm) in
an incubator at 37°C. When the cultures reached an ODggonm 0f 0.47, the flasks were
transferred to a 36°C incubator (still shaking at 180 rpm) and expression was induced
15 by addition of 0.4 mM IPTG. Cells were harvested 4 hours after induction by
centrifugation (15,900 g, § minutes, 4°C), and the cell paste then frozen at -80°C until
purification.
Purification of RAGE Construct 1 proceeded by first thawing and
resuspending an ~20g cell pellet in 180 ml of lysis buffer [50 mM Tris pH 7.6, 300
20  mM NaCl, 10% glycerol, 0.1% triton X-100, 0.5 mM MgCl,, 20 mM imidazole, 1X
Roche EDTA-free protease inhibitors, 20 U/ml DNase I]. Cells were lysed by passing
the suspension three consecutive times through an Avestin Emulsiflex microfluidizer
at 3°C. Clarified lysate was then loaded onto a 5 ml HiTrap IMAC-column (GE
Healthcare, 17-5255-01) at 2 ml/min. The column was then washed with 10 CV of
25  wash buffer [50 mM Tris pH 7.6, 300 mM NaCl, 10% glycerol, 20 mM imidazole].
Following the wash step, RAGE was gradient eiuted using elution buffer [50 mM Tris
pH 7.6, 300 mM NaCl, 10% glycerol, 500 mM imidazole]. Fractions containing
RAGE were pooled and then dialyzed against 50mM Tris pH 7.6, 20mM NaCl, 10%
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for light chain VL 11E6.1-GL, V113L, and 10VL 11E6.2-GL, V13->L, E70413. EXAMPLE 13:
Construction and expression of recombinant humanized anti RAGE antibodies pHYbE expression
vectors harboring heavy and light chains containing framework back mutations were co-transfected
into 293-6E cells to transiently 15produce full-length humanized antibodies. Mutations were introduced

into the CDR- grafted antibody sequences as prepared according to Example 11, by de novo synthesis
of the variablglgomdinMad/ercasimdymued gempepfied eratanial POR mebthaddnuds asipkhedvn in the art.

The amino aqid.gequencesof g ¥R apdusiesians:of the.humanized aniiBedis arg disclosed in

Table 8. 20 Table 8: Expression of humanized antibodies cri 0 rn Protein region Sequence
1234567890108 4887800423456 78962 h11E6.1 EVOLVQSGSELKKPGASVKVSCKISGYTFT

NFGMWIVRQAPG QgL E WM YN Ndfatarty SEFF K &GREVIabR M@ Hd-RpLKAGD
TAVYYCARSRMVTAYGMDYWG%GTTVTVSS 63 77h11E6 1.

DIWTQSPSSTERRIGHRED-FIsieA St aisy A BB FErRRsE PRreAdneY TevPs
RFSGSGSG Th¥nidtdd 2817aP&RRnARY YIGY\ XS &R ILTHEOET Bt EtpRN M1 TB6. 2

Medium (Novagen) was inoculated with a colony and shaken for 19 hours at 30°C.
The cells were pelleted by centrifugation (15,900 xg, 10 minutes, 4°C) and then
frozen at -80°C. The pellets (5-6 grams each) were thawed and resuspended in 50 ml
10 of lysis buffer [50 mM Tris, pH 8, 300 mM NaCl, 0.1% Triton X-100, 10% glycerol,
0.2 mg/ml lysozyme, 1 ml of protease inhibitor cocktail set I1I (Calbiochem), 20U/ml
benzonase, 5 mM B-mercaptoethanol]. The lysates were sonicated on a Vibra Cell
Sonicator for 2 minutes, followed by centrifugation at 20K x g for 30 minutes.
Econo-Pac 10 columns from Bio-Rad were filled with a 2 ml bed volume of ProBond
15 Nickel Resin and equilibrated with lysis buffer. The clarified lysates were passed
through the columns 3 consecutive times, followed by washing with 3 x 10 column
volumes (60 ml total) of wash buffer [2X PBS, 20 mM imidazole, 10% glycerol, 5
mM B-mercaptoethanol]. The proteins were cluted off the columns with 5 x 1 column
volume (10 ml total) of elution buffer [2X PBS, 500 mM imidazole, 10% glycerol, 5
20 mM B-mercaptoethanol]. The eluted material was transferred into PBS, 10%
glycerol, and 1 mM DTT using Bio-Rad Econo-Pac 10DG Columns.
7.2. Expression of anti-RAGE monoclonal antibodies 11E6. 4ES and 7F9

The media used for hybridoma cell expansion consisted of BD Cell MAD

Quantum Yield Medium (Becton Dickenson — catalog # 220511) containing 10% ultra

25  low IgG fetal bovine serum (Invitrogen - catalog #16250-078). Briefly, multiple 300
ml seed cultures of the murine hybridoma cell line expressing RAGE monocional
antibody 11E6 were expanded in a 2 L roller bottle shaking in an incubator (65 rpm,
8% CO,, 37°C) until reaching a density of 1.0x10° cel/ml. Cells were then seeded
into 20L of media at a density 0.06 x 10° cells/mL in a 25L Wave BioReactor with

30  operational settings of 14 rocks/minute, a rock angle of 6°, temperature of 37°C, and
an 8% CO, sparge-rate of 0.15 Lpm. After two days, the culture was further
expanded by addition of media to a final volume of 24 L, resulting in a new cell
density of 0.43 x 10° cells/mL. The culture was harvested 12 days after being

expanded to full volume. Cells were removed by continuous centrifugation (Carr
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EVQLVQSGSELKKPGASVEVSCKASGYTFT NFGMNW78QAPGOGLEWMGYINTNTGESIY
SEEFKGRFVFSLDTSVSTAYLQICSLK-AED TAVYYCARSRMVTAYGMDYWSOGTTVTVSS 4 6. VI
h11E6 2 DIQMTQSFSSLSASVGDRVTITCRASQNVG TAVAWYMKPGKSPKLLIFSASIWTSVPS
EFSGSGSGTEFTLTISSLQREDFATYFCQQ YSSYPLTIEGQGTKLEIKR 62 VH h11E6.3
EVQLVQSGSELKKPGASVKVSCKASGYTFT NFGMNWRQAPGQGLEWMGYINTNTGESIY
SEEFKGRFWWSLRT $I®TAYL GlEsnk Afpr FadNonof RSRNANA forpYWEGBATR/SS 65 VI

h11E6.3 EIVEKR %&%@B%%@QB&S&%&Q@%A&YM@%@@Wk&ihYz%d\ﬁNRYTGIPA
RFSGSGSGTEFTLTISSLQSEDFAVYYCQQ YSSYPLTFGQGTKLEIKR 62 . VH h11lE6 4

EVOLVOSG$RPEFGEHISPRISEKASGY TFT NFGMNWVPQAPGQGLEWMGYINTNTGESIY

SEEFKGREVFSLETRVRHi YR o b iNaRmAMY XGARSRMMIAI GMIYWHERGEE TVTVSS 66 . VL
h11E6 4 RIVNTQSFATLSESPGERATLSCRASOQNVG TA‘%/A%E&G FPRLL&F?A NRYTGVFA
& 3 118

RFSGSGSG R S80S EHRATHBA K RY) b 5 RYECh
EIQLVQSG SEWHER GASMEMS GKASGY T LN FGMMWYYRQARGEGBEYIMGMINTINTGESIY

6.5 DIOMTONRL S AU PP L RS AU Y OBEPCRARK L EEAGREV TOVPS
RESGSGSG Tl 1ES h@R EREATRY YCQQ. YSISVIRILTIRBGET ki ) KiRubator (65 rpm,
8% CO», 37°C) until reaching a density of 1.0x10° cell/ml. Cells were then seeded
10 into 5L of media at a density 0.12 x 10° cells/mL in a 25L Wave BioReactor with
operational settings of 12 rocks/minute, a rock angle of 6°, temperature of 37°C, and
an 8% CO, sparge-rate of 0.15 Lpm. After four days, the culture was further
expanded by addition of media to a final volume of 24 L, resulting in a new cell
density of 0.24 x 10° cells/mL. The rock-rate was increased to 14 rocks/minute. The
15 culture was harvested 12 days after being expanded to full volume. Cells were
removed by continuous centrifugation (Carr ViaFuge, 6000 rpm, 1.7 Lpm). After
addition of 5mM NaN; (from a 1 M NaNj stock — Hampton Rescarch) to the clarified
media, the material immediately was utilized in the purification process.
The media used for hybridoma cell expansion consisted of BD Cell MAb
20  Quantum Yield Medium (Becton Dickenson — catalog # 220511) containing 10% ultra
low IgG fetal bovine serum (Invitrogen - catalog #16250-078). Briefly, multiple
300ml seed cultures of the murine hybridoma cell line expressing RAGE monoclonal
antibody 7F9 were expanded in a 2 L roller bottle shaking in an incubator (65 rpm,
8% CO,, 37°C) until reaching a density of 1.0x10° celVml. Cells were then seeded
25  into 10L of media at a density 0.05 x 10° cells/mL in a 251 Wave BioReactor with
operational settings of 12 rocks/minute, a rock angle of 6°, temperature of 37°C, and
an 8% CO, sparge-rate of 0.15 Lpm. After four days, the culture was further
expanded by addition of media to a final volume of 25 L, resulting in a new cell
density of 0.25 x 10°® cells/mL. The rock-rate was increased to 14 rocks/minute. The
30  culture was harvested 10 days afier being expanded to full volume. Cells were
removed by continuous centrifugation (Carr ViaFuge, 6000 rpm, 1.7 Lpm). After
addition of 5SmM NaNj; (from a 1 M NaNj stock — Hampton Research) to the clarified
media, the material immediately was utilized in the purification process.

7.3 Purification of anti RAGE monoclonal antibodies 11E6. 4E5. 7F9
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Cl VH h11E6 6 EIQLVQSGSELKKRGASVKVSCKASGYTFT NFG/INVERQAR GQGLEWMGY
INTNTGESIY SEEFKGRFVFSLETSVSTAYLGICSLKAED
TAVYFCAESRMVTAYGMDYWGQGTTVTVES 64 VL h11E6.6
DIQMTQSPSSLSASVGDRVTITCRASQNVG TAVAWYNKRGKSRKLLIFSASNRYTGVPS RF SG
SGSG T RFT LT | SSLOPEDFATYFCQQ YSSYPLT FG QGTK LE KR Cl. VH hi 1E6 7 E |
QLVQSGSELKKRGRSW CisGHASEGHIMR TuiiFcmdinRROAPOOBAE WIRAATRTGESIY

SEEFKCRFVE QLTS SEANL QG L AE R ANECARSRANTAYG MRYWGAGTIMTVSS 65 V
h11E6 7 . EIVMTQSRATESLSRGERATLSCKAé)QNVG TAVAWYQQFFSQAPRLLIYSASNRYTGIPA

RFSGSGSG NPT TYssre fORY g Y iBl §rreeair) e ara/lin 1€ 6 8

EIQLVQSGSELKIERGEH S YIMRCKOSS ProtMAAY REBARGENsbE WM NI MREBESIY

SEEFKGRFVFSLDTSVSTAYLOICSLKAER TAYYFCARSRMVTAYGMDYWGQGTTVTVSS 66 VL
h11E6.8 EIVNITESRATIERSES E8 A SRR t?ﬁiﬁw\%l@&é lﬁé%l? ASNRYTGVRA

EFSGSGSG'EElFe'Hhx'Eim%EAE%\MY)FGO}@NY@&(MHGCQGF&MB%R)EH)WW@ZEB. 9
VQLVQSGASVYKRGASVEVSCKASGYTFT. NEMINWVEGARGOGL TNTGESIY
SEEFKGRVE‘K)?E@FSBFﬁ‘F m&%ﬁfgﬁ%%ﬂ%%%%gﬁﬁ@%@%%% 'CIEXIIISVEVSS 63 VL
h11E6.9 DIQMEIQSRSGESAS VEERT TORNE ONVG FhvAniyYQeKEERaPHany SAENRYTGVES
RFSG SGSGUP FOT rIYM%‘Qf'llS %ﬁ %18 %b!%éﬁ?&@%ﬁr%? ag&ﬁ%@agﬂ—llégohshmg was

10 achieved using a SartoBind Q strong basic anion exchanger Singlesep Mini cartridge
(Sartorius) in flow through mode at 10 mL/min. The antibody does not bind the
column and is collected as one pool. Following this step, the material was
concentrated to 5 mg/ml using an Amicon stirred pressure cell (5000 MWCO
membrane, 75 psi, 4°C). Finally, the antibody was dialyzed two times against 20L of

15  PBS buffer (10 mM phophate, 0.138 M NaCl, 0.0027 M KCI, pH 7.4), each cycle for
24h at 4°C.

7.4. ELISA Binding Experiments:

Antigens (purified construct #1-7 proteins) were diluted into Coating Buffer

20 [100 mM NaHCOs, pH 8.2] to 1ug/ml, and 100 ul of the resulting solution was then
aliquoted into a 96-well Nunc Immuno Plate (Maxi-Sorb Surface, flat bottom, catalog
# 439454). The plate was sealed with sealing film and incubated at 4°C overnight.
The next day, the plate wells were each washed 3 times with 150 uL PBST buffer
[Sigma PBS + 0.05% Tween 20]. Then 300ul of blocking solution (3% NFDM in

25  PBST) was added to each well. The plate was incubated for 2 hours at room
temperature and shaking at 100 rpm. After the incubation step, each well was again
washed three times with 150 uL PBST. 100 ul of the corresponding antibody to be
tested (i.e. 7F9, 11E6, and 4E5) was added at various dilutions made i PBST/0.5%
BSA. The plate was then sealed with sealing film and incubated for 2 hours at room

30  temperature and shaking at 100 rpm. Next the antibody solution was drained out of
the wells, and each well then washed three times with 200ul PBST. To each well then
200u! of a 1:5000 dilution (in PBST/1% NFDM) of conjugated secondary antibody
[Donkey anti-mouse HRPO conjugate, Jackson Immuno Research, Catalog #715-035-

150] was added. The plate was covered and allowed to incubate for 1 hour at room
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68 VH h11E6.10 EXTQLVQSGLEVKFRGASVKVSCKASGYTFT
NEGMNWVAQAPGQGLEWMGYINTNTGESIY SEEFKGRVTMTADTSTSTAYMELSSLRSED
TAVSYCARSPMVTAYGMDYWGQGTSVTVSS 64 VL h11E6.10
DIQMTOSESSLSASVGDAVTITCRASQNVG TAVAWYOQFPGKSFKLLIFSASNRYTGVPS
RFSGSGSGTDFTLTISSLQPEDFATYFOQQ YSSEPLTEGQGTKLEIKR 68 VH h11E6.11
FIIQLVQSGAENKIKEGASUKNBICKAS Y TRT. NEBIwine ROARGOSL BwWBNINFRSTGESIY
SEEFRGRVIMIRDITSTSTAYMELSBLASE D RAMY XGARIEMIEAY GMBXYYEOEISYTVSS 65 VI
h11E6.11 EIVNITQSFATLSLSEGERATLSOKASQNVG TAVAWYXERGQAPRLIZYSASNRYTSIPA
RFSGSGSG?E}ﬁiwﬂMSEBEMW@@Q[%%?@EW@@@W@EIW aid Ruhsien

EVOLVOS GAEMIKBRASMMACHAS T R N MANYRAARGOBLEWMAXMMEGESIY
SEEFKGRVEMTRDTSTSTAYMELSSLRSED TAVYYCARSRM\_/TAYGMDYWC&QPEST VTVSS 66 VI
9

h11E6.12 EIVRFREIEAIRREG I SRR AT ERIKSB NV BHEPAWFIHRRETER ASNRYTGVPA
RFSGSGSG T 1 dd 50| abh R AVYIpEHR X G ¥Rt TGRS KL &R Ry 69 WhS Indeh Rl
EIQIVQSGAEVKKPGASVKVSCKASGYTFT NEGNERWILRQAPGQGLEWMGYINTLITGESIY
SEEFRGRFﬂ‘—S‘l‘}_gﬁf@%‘FR\r‘%ﬁ% "RSED TAVYFCARSRMVTAYGMDYWGOGTSVTVSS 63 VL
h11E6.13 DIQMTQSRGSt SARYERRVE IFOHASPNVE STAWINWH QK P BKIEPHELATSASNRYTGVPS
RFSGSGSGTDFILTIS EDFATTY YPLTEG . .

EIQLVQSGA @&?A%/%é‘&%sg’v%%%%éé&@5@%%&@%&%@?%@&%%\JET@N%?G ESIY
SEEFRGRFTEIE DNSTSTAY in bird S REEECEANRPAERRSPNPEHAIC MOYNNG OGTSVTVSS

Conversely, as shown in Figure 7A, 7B, and 7C, RAGE residues 235-336 were
sufficient for binding of RAGE monoclonal antibodies 11E6 and 4E5. RAGE mAb
7F9 did not show any binding to any of these (E. coli expressed) RAGE fragments.

Example 8: Epitope mapping

15 8.1. Immobilization of the 11E6. 4ES and 7F9 Antibodies

Approximately 20 mg of CNBr-activated Sepharose fast flow resin was
weighed into three compact reaction columns fitted with 35 um frits. The resins were
permitted to swell in 200 pL of 1 mM HCI before washing 3 times with 200 pL of 1
mM HCL. The resins were subsequently rinsed 3 times with 200 pL of 100 mM

20  sodium bicarbonate buffer (pH 8.3) containing 500 mM sodium chloride (buffer A).
Once completed, the solutions were flushed from the columns so that only a thin layer
of buffer remained on the surface of each resin. Approximately 5.5 nmoles of the
antibodies were immobilized to the resins, which required the addition of 235 pL of
7F9 (3.4 mg/mL), 500 uL of 11E6 (1.6 mg/mL), and 200 pL of 4E5 (3.75 mg/mL).

25  For the 7F9 and 4E35 antibody immobilizations, 200 uL of buffer A was also included.
The compact reaction columns were sealed and permitted to mix through inversion at
room temperature for 4 hours. Once completed, the compact reaction columns were
unsealed and flushed with three additions of 200 uL of buffer A to remove unbound
antibody. After the flush, 200 uL of a buffer containing 100 mM Tris-HCI (pH 8) and

30 500 mM sodium chloride (buffer B) was added to each column. The columns were
resealed and allowed to mix through inversion at room temperature to block unbound
but activated sites on the resins. After 2 hours, the columns were unsealed and flushed

first with 200 uL of 100 mM sodium acetate buffer (pH 4) containing 500 mM
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64 VL h11E6.14 DIXTQSFSSISASVSDRVTITGRASQNVG
TAVAWYQQKRGKSPKLLIFSASNRYTGVRS RFSGSGSGTDFTLTISSLQPEDFATYFCQQ
YSSYPLTEGOGTKLEIKR 69 Vii h11E6.15 EIQIVQSGAEVKYRGASVYVSCFASSYTFT
NEGMNICVROARGOGLEWMSYINTNTGESIY SEEFRGRFTFTLDTSTSTAYMELSSLRSED
TAVYFCARSRMVTAYGMDYWGQGTSVTVSS 65 VI h11E6.15
EIRMTQSRA34ELS PErRADLSE RAS QNN GETRVANY ROKRGB APRIPLOVSABMNRY TGIRA
RFSGSGSGTRFTL ISSgk%{SE FAVYYCW ESSYPLT %GTKI I 9 V. 1E6.16
EIQLVQSGAEVRKEEA \%‘@Kﬂ@é‘?ﬁ’%\{i\’l NEEMW%I% %Oégéf‘ﬁ‘ﬁ?ﬂ’&?hﬂ%é’édsw
SEEFKGRFTH fDIFSREH ¥ MELS B L RSE DY TaeMESAPSRMYSTARY BRDYIWSISTSVTVSS 66 VL
h11E6.16 EIYMTUR TL?LSPG R -\I-R'IF—Eg §%MV%‘ TAVAWY QKPR GRSBRLAFSASNRYTGVPA
! - d .
RFSGSGSG'I)f)dﬁ#éLd?Pélé "BSED A® ocg%6 Y SYSPLT“F_GOGTTKL&ER S ecilﬁg:flly, for the heavy
chains- 5  omidmibEGID, M fetlieEGisonds a6 B) andrye-hdpiEsticcoriedn Vii 51 E6.1-GL, with a
QL4E mutation. /i I, 1E85; MH hIAEGr®, M hiiLES: Bang MIINGIE.8 gotein VH 11E6.1- GL,
with a Q1 4E. mutation and the Tollowing Vernier an interfacing residue back mutations: V24I
and Y954F. VANEENES.9, VH hl 1E6.10, VH hl 1E6.11, and VII hl 1E6.12 contain VH 1011E6.2-GL,

with a QI -E, 1764T, RBSARANhRAAUE MUatinfed to WidoiES:A8b0¢ fidkAsiA, VH hl 1E6.15, and
VH h1 1E6.16 contain VH 11E62-GL, with a Q14E, 1764T, R854 S, D894E mutation and the following

Vernier and Vifidngne kb rdsiatic macrsaiaiigmsiorba 1 | Kk i Feurs 429249108 nd vo54F.

15For theglight €S the MeMthhESpkesdbdRAEES: o We MIEEESES, ARG M-biAEGHS contain VL |
1E6.1-GL with a V114L mutation. VL hi 1E6.2, VL hllE6.6, VL hl 1E6.10, and VL hl 1E6.14 contain

VL 11E6.1-GLogHrRe verEAcaRtioRaE R PIRVRA oV R BHISAR PAICYBinterfacing residue back
mutations: Adgdge¥AR4 For 2Ndu¥8 er this time, the columns were unsealed and flushed with

4 additions of 200 uL of buffer D. After flushing through the rinses, the resins were

resuspended in 200 uL of buffer D as well as with the proteases, generated as 0.1

15  mg/mL solutions of either Trypsin, endoproteinase Glu-C or Chymotrypsin. The
amounts of the proteases varied between the experiments to attenuate the digestions,
but ranged from 200-400 fold excess of the antigen over the protease by weight.
Proteolysis was permitted to occur at room temperature with mixing by inversion for
12 hours. After this time, the columns were unsealed and the proteolytic solution was

20  flushed through and saved for further analysis. For samples subjected to dual
digestion, the resins were resuspended in 200 pL of buffer D and a second protease
before the next steps. For those samples not treated in a second protease, the columns
were subjected to two individual 200 pL washes in buffer D followed by a 200 uL
wash in buffer A then a final 200 uL wash in buffer D. Each wash was retained

25  separately for later analysis. The epitope containing peptides were eluted from the
column with three individual 200 L washes in 2% formic acid. Each elution sample
was retained separately for later analysis.

8.3. Mass Spectrometry Analvsis of the Epitope-Containing Peptides

The samples were analyzed using both a Bruker Apex QE 7T Fourier-
30  Transform Ion Cyclotron Resonance (FT-ICR) mass spectrometer as well as an
Applied Biosystems Q-STAR Pulsar I mass spectrometer. For the FT-ICR mass
spectrometric analysis, 8 uL of the epitope excision samples were injected onto a

Jupiter C4 reversed phase column (0.5 x 150 mm, Su particle size, 300 A pore size)
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VL hl 1E6.3, VL hi 1E6,7, VL hl 1E6.11, and VL hl 1E6.15 contain VL 11E6.2-GL with VI 34L and
E7041) mutations. VL hl 1E6.4, VL hl 1E6.8, VL hl 1E6.12, and VL h11E6.16 contain VL 11E6.2-GL
with V134 L and E7041) mutations and the following Vernier and 25 VH/VL interfacing residue back
mutations: A434S, Y494E,1584V, and V874F.  Example 14: Characterization of humanized 11E6
antibodies using competition ELISA EL1SA plates (Costar 3369) were coated overnight at 4C with
50 glivvell of BitginAdiRAGEi¢L 1380 Lapill2yMIBbMiuhhe satvpieatednécarbrdbfer Buffentpii®. 4, washed

with Wash Bufiel (G SoING G 4cTNesNRDk AncbbIOckRA Al fopmygipperature with 200

4/well of 2% nontat ry milk in PBS. After washing with Wash Buffer, a mixture of a biotinylated ml 1
E6 (0.3 ugimlafift(sobreoe Biratio A Lérin Alapateutednsplétitbe reptidasivey Suard gt 1 uwinl final

concentation,ad Sserial cijied i SAIERISA Bufarwes Addedindoloain, Aer

incubating the plates tor 1 hr at room temperature, and washing with Wash Buffer, bound antibodies

were detéctedalistnyB.GomblretPefInEyiood dfusion Sirrbere RitfgwrsdreiedtayRih (Fitzgerald) in

EL1SA buffer; /After1inmiabating fo kb @iy pomiemperiuigaahwashingithWash Buffer, color
development was performed 10 by adding 100 al/well of TMB, Buffer (Zymed). After incubating for 15
4

min at room t&FASIEHEENE A6 HEVE B R RAIRPLES BYSET Y L B0PBWERBE 1N hydrochloric acid.

Absorbance wasisaficat $¥:anehabirBshows thedEso vabees ltympanizearLdRerantibodies
obtained using the computer software GraphPad Prism (GraphPad Software Inc., San Diego, CA), 15

Table 9: 105687¢flice BFmimASKiZER £lieR! ArisBeRY i R iR iR & ELfSAm AR ibody 1C50 (n_M)
Antibody §CS5Qstdinbikt B 1 1.9 R8I I TARIIE G2rNAS dpetrSrrke Mytween 5-30

uL of sample was injected onto a protein Microtrap (Michrom) by an Agilent series
1100 HPLC. The samples were washed in 95% solvent A / 5% solvent B for 1 minute
prior to elution of the bound peptides into the mass spectrometer in 5% solvent A /
95% solvent B.

15 Proteolytic excision of the E.coli-expressed sSRAGE bound to the 11E6
antibody and elution of epitope-containing peptides revealed the presence of a peptide
with a mass of 12,204.5 Da. Mass selection and collisionally-activated dissociation of
the 107 charge state confirmed the identity of this peptide, which corresponded to the
residues Val*?’-His**® (this His residue is due to adding the Hexa-His-tag to the

20  sRAGE protein).Further epitope mapping using Trypsin followed by Chymotrypsin
proteolysis revealed cleavage of the C-terminal hexahistidine tag, thus refining the

41 (this His residue is due to adding the Hexa-His-tag to

epitope to residues Val**’-His
the sSRAGE protein). No further refinement of this epitope could be obtained using
proteolysis. Similarly executed proteolytic excision of the E.coli-expressed sSRAGE
25  bound to the 4E5 antibody revealed the same peptide of 12,204.5 Da that was
observed for the 11E6 antibody epitope. Correspondingly, excision of the BacMam-
expressed SRAGE bound to either the 11E6 or 4ES antibody revealed two major
epitope containing peptides of masses 10,671.9 Da and 10,614.0 Da. These peptides
match to the C-terminal of the BacMam-expressed construct, spanning residues
30 Val*®-Gly”' and Val*®-Ala™, respectively.
Proteolytic excision of the BacMam-expressed sSRAGE bound to the 7F9
antibody and elution of epitope-containing peptides revealed multiple species

representing several overlapping peptides. Deconvolution of the mass spectrum
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h11E6.3 18.8 hl 1E6.11 19.9 hl 1E6.4 14.1 hl 1E6.12 11.3 h11E6.5 16.1 hl 1E6.13 16.8 hl 1E6.6 N/A
hI1E6.14 N/A hlIE6.7 15.5 hllIE6.15 14.0 hi 1E6.8 10.8 hllE6.16 9.2 Example 15:
Determination of binding constants for antiRAGE mAb 20 interaction with RAGE Biacore 2000 and
Biacore Ti 00 instruments were used to measure anti-RAGE
revealed peptides of masses 12,079.6 Da, 12,372.9 Da, 13,477.3 Da and 24,132.3 Da.
These masses match to residues Asn'®-Arg?'®, Asn'®-Arg*', Asn'®-Arg®® and
Asn'®-Gly**!, respectively, suggesting a minimal epitope spanning residues Asn'®-
ArgH
5 These results indicate that antibodies 11E6 and 4ES5 possess epitopes on the C-
termini of both E.coli and BacMam-expressed SRAGE, and that antibody 7F9
recognizes an epitope on the center domain of BacMam-expressed sSRAGE.
Example 9: Biacore and surface plasmon resonance measurements
The affinity of the three monoclonal antibodies of the present invention, 1.¢.
10 7F9, 11E6 and 4E5, was measured using Biacore and surface plasmon resonance
measurements.

9.1. Materials and Methods for antiRAGE binding kinetic determinations:

Biacore 2000 instrument was used to measure mouse anti-RAGE mAb binding

kinetics. The assay format for mAb affinity analysis was Fc-based capture via

15  immobilized anti-Fc antibodies. A standard amine coupling protocol was employed
to immobilize Fe-specific 1gG via primary amines to the carboxy-methyl (CM)
dextran surface of CMS5 sensorchips (Biacore). For the study of mouse anti-RAGE
mAbs, anti-mouse Fc (Biacore, anti-mouse, BR-1005-14) was used as the
immobilized capture reagent. An automated protocol, available on the Biacore 2000,

20  was used to immobilize 8000-10000RU of capture reagent in all 4 flowcells of the
sensorchip. Briefly, the CM—dextran surfaces were activated by freshly prepared 1:1
50mM N-hydroxysuccinimide (NHS):200mM 3-(N,N-dimethylamino) propyl-N-
ethylcarbodiimide (EDC). Then the anti-Fc IgG capture reagent (20ug/ml in 10mM
sodium acetate, pH4.5) was applied to the surface followed by deactivation of the

25  surface and blocking of the residual reactive sites with 1M ethanolamine (pH &.5).

The running buffer employed was HBS-EP+ [10mM HEPES, pH 7.4, 150mM

NaCl, 3mM EDTA, 0.05% P20 surfactant (Biacore)] for the mouse anti-RAGE mAbs.
Each experimental cycle consisted of the following steps: 1) anti-RAGE mAbs were
captured in flowcells 2, 3 or 4 to a level of 50-200RU (depending on the antigen). All

30 measurements were referenced against flowcell 1 which had no captured anti-RAGE
mAb. 2) Antigen was injected through all 4 flowcells, 180ul at 60ul/min. After the
antigen injection, dissociation was monitored for 600 seconds at 60ul/min. 3) the

anti-Fc capture surface was regenerated with low pH glycine. For kinetic
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mMAD binding kinetics. The assay format for mAb affinity analysis was Fc-based capture via
immobilized anti-Fe antibodies. A standard amine coupling protocol was employed to immobilize
Fe-specific li.ttG via primary amines to the carboxy-methyl (CM) dextran surface of CM5 sensorchips
(Biacore). For the study of mouse anti-RAGE mAbs, anti-mouse Fe (Biacore, anti-mouse,
BR-1005-14) was used as the immobilized capture reagent and for the study of humanized anti-RAGE
mAbs, anti- Steienam&e(RiBreeBijesonasused fsldblimenaisiivetoragiintd rebgémvi An automated
protocol, availa t ' -Biacore T100, was used to immobilize 8000-10000 RU of
capture reaggﬁ?:ﬁug%ﬁpﬁ W@g%foé(%%g g{é&ﬂls%l%%ip. Briefly, the CM-dextran surfaces were activated by
freshly prepared 1:PE0ENHOB ISR IESINimide (NHS):200rM 3-(N,N-dimethylamino) propyl-N-
10ethylcarbodiimidey DG Thea e antis dak-caniuie e agent Qi) ind@mM sadium acetate,

pl1-14.5) was applied to the surface followed by deactivation of the surface and blocking of the residual

reactive sitesdRitHieIfErmarb RS tphirecaye the sigaal (Fih B HIRIERIN SRV §R58BS-P [1X PBS
(Sigma P3818), fbtrécind 003 ¥enR2B subiaREtAbh [BiketR)forHelbubRasizatadtbodies. Each

experimental 15cycle consisted of the following st s:]]gg ti-RAGE mAbs were captured in flowcells
2,3 or 4 to a RAIBE BEY dnﬂfﬁt]f’d’eﬁféﬁﬁ?ﬁﬂeo%‘%??a%lﬂ %?r%.t%\ﬁplm]ei%n mer t{sm\}@érfg referenced

against flowcalbdelyhiclkthagdindedaptiass dranticRAGE tondderR)iverhg dmdiag kimettedtthrough all 4
flowcells, 240ul at 80ullmin. After the antigen jnjection, dissociation was monitored for 600 seconds at
80ulimin. 3) t%%nﬁﬁghgf’%ngé{p udrrédsﬁ]ﬁfga{(%:%ar%vvégp?égenerated with low pH glycine. For kinetic
determiriitions, antigeldrjebtionshatetbsalB! fultbdiidiomeesial 4om(MihBASHR141E9. ahM (for SRAGE

[RAGE (1-331) apd Qullranky dAAdRBIREIRIEALES RAGRAIRIVRER RipeRASE sing either

Biacore evaluation software or Scrubber 2.0 software (BioLogic Software). Briefly, the data were
double refereRédebayrditaecd s Bplicdarignmel5gRarHOM the reference cell and second, by subtracting

the signal from buffeg;gply inigcliens. e danblg retarercedidairfordbarliakdajegtion series were
then fit globally to a 1:1 (Langmuir) binding model, which included a mass transfer term, to determine

the binding kiRBEET A TEIRRAS IR RR R A0 (Y& SRIIRS RBQICSHBPREKGH 30 Table 10:
Biacore gata ko fidvidpsagedl) K iR2Mib R esdd Gictévc bidriodt 8h2 frbicefot Pepiiddd

with mass spectrometry. MAb 7F9 bound to C1 (Asn'® - Pro’*®); mAb 4ES5 bound to
C2 (Val® - Thr'* in E.coli RAGE; Val*® — Gly™' in husRAGE produced in
mammalian cells), and 11E6 bound to C2 (Val* 8_ Arg’"in E.coli RAGE; Val*® -

Gly>" in husRAGE produced in mammalian cells).

20
Table 7: epitopes to which the antibodies are binding

Mab Affinity (nM Epitope Mouse-RAGE
7F9 0.11 C1; glycosylation sensitive +
11E86 0.29 C2; overiap with 4E5 +
4E5 2.2 C2; overlap with 11E6 -

Example 10: In vivo cerebral blood volume (CBYV) studies in CS7BL/6

25  female mice

10.1. Animals

C57BL/6 female mice (4-6 months old; Taconic, Germantown, New York,
USA) were maintained on standard sterile wood chip bedding in a quiet room under
conditions of 12 h lights on/12 h lights off (on at 06:00), with food and water
30  available ad libitum. A total of 33 mice were used in fMRI-CBV studies. All studies
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331.6 hl1lE6.12 2.0E+07 1.7E-03 83 1.8 hl 1E6.16 2.8E+07 1.4E-03 50 1.9 mouseE6 1.8E07
1.3E-03 68 1.4 The KD values are double-digit pM for all three mAbs and there does not seem to be a
significant distinction between the three mAbs regarding their binding kinetics. 5In a concurrent
experiment, the original mouse 11E6 rnAb was evaluated with this antigen (human sRAGE 1-331,
V4400) and was also double-digit pM 'Co. The original mouse 11E6 mAb was previously reported to
be 290pM. Howevathose adrijoexpenmitonsdinetia Abferemsifufionadystene Breeond buffer
1-113S-EP-: %%”%Jﬁ&ﬂ& a&&lérinémlﬁ%%f\iﬁ&ku%m{kﬁ@%cﬁ:ﬂé%‘%’é@e Inebuigr 10choice can,

of course, affec netics ample 16: In vivo cerebrovaseular blood volume (CBV) studies in
aged Tg2576lmbosaten, ]{\mmrlﬁgpgdelmes in facilities accredited by the Association for the

Assessment and Accreditation of Laboratory Animal Care.

5 10.2. Soluble AB peptide preparation

APB1-40 (>99% pure) was synthesized at Abbott Laboratories. Briefly, E. coli.
BL21(DE3) were induced with 1mM IPTG and expressed for 3 hours at 41°C for 3
hours in an 18L fermentor run. 185 gm of cell paste was harvested. The peptide was
expressed as inclusion bodies. Cells were lysed in 0.1M tris buffer containing 0.1%
10 triton X100. The pellet was then washed 3X with 50mM tris buffer and once with
water. The washes were discarded and the final pellet was resuspended into water and
lyophilized. The lyophilized pellet was extracted into S00mL of DMSO and diluted to
1L with 0.2% ammonia in water. This 1L sample was dialyzed against 19L of 10%
ethano] containing 0.1% ammonia. Dialysis was continued with just 0.1% ammonia in
15  water for a total time of 5 hours at room temperature. The 1.4L sample was diluted
with 0.1% ammonia to 2L and applied to a 2.5 X 25cm PLRP-S HPLC column,
(Polymer Labs, Amherst, MA), equilibrated with 0.1% ammonia in water. Elution
was with acetonitrile containing 0.1% ammonia. Ap1-40 cluted during a gradient from
10 to 30%B over 200 minutes. The pooled material was lyophilized. MALDI analysis
20  was used to confirm the identity and purity of the material. The material was purified
as AR Met-1-40, N15 labeled. A small amount of methionine sulfoxide was present at
+16 mass units in the sample.138 mg were purified in this single run as the
ammonium salt of the peptide. The reverse sequence, AB40-1(>99% pure), was
purchased from Sigma Chemical Co. (St. Louis, MO, USA). AB peptides (0.01 or 0.1
25  mg) were separately dissolved in fresh phosphate buffered saline (0.1 mL; PBS)
immediately prior to every fMRI-CBV experiment. For initial studies, mice were
randomly assigned into five treatment groups: PBS control, AB1-40 (0.01 or 0.1
mg/mouse) or AB40-1 (0.01 or 0.1 mg/mouse), with five animals in each group.
10.3. Antibody preparation
30 A negative IgG control antibody and the anti-RAGE antibody, 11E6 (both

>99% pure), were synthesized at Abbott Laboratories.
10.4. CBV measurement using fMRI

All fMRI experiments were performed on a 7.0 T/21 cm horizontal magnet

with a 20 G/cm magnetic field gradient insert (Biospec Bruker, Billerica, MA).
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The Tg2576 mouse model of Alzheimer's disease (Hsiao et al,] 996) expresses 15 the Swedish
mutation of APP (APPK670N,M671L) at high level under control of the hamster prion protein (PrP)
promoter. It is well established that this mutation causes concomitant increases in secreted Ab42 and
Ab40. As Tg2576 mice age, plaques appear that are similar to those seen in Alzheimer's disease. In
addition, Tg2576 mice develop age dependent behavioural deficits as assessed by Y maze, T maze,
and Moths watemidsmecxe festimgsthisiaci etith (e nConedlamedeamitio R iderididmab elevation, and

arnyloid plag int G LGSR HRNCR Kh 428 P2 dB-2ANtReOB AEPArAHAN A negative
IgG control a%ﬁ%o y%ﬁé?ﬂ?e%%ﬁ%%?%GE angi)ody, 116 6 (bog'}lhﬁgfé % pure), vgere synthesized at Abbott

Laboratories. B&16.30€ BV poaadrdnonecrs ip F1uak goil smalj pairesbipsésamsifiatidvere performed

ona’.0 Ti21@&ﬁhﬂﬁk€g&?k§§%&&?w&hw&@e§s€rmag®ﬁ% fiseharadientinsest @iospec Bruker,
Billerica, MA). Aged Tg1576 mice (19-20 months old) were first anesthetized with meditomidine (1
ma/kg, i.5.; PHEASFRREM SR PES oM, PRrE)ieni & CREAYIREHEH NG PR HRIRY MC: Fort 30 Dodge
Animal HealthyolamaotdSAoanertaenpldsad truasdutalCRicsinalinpaianak vestratmenfédsight
Neuroimaging Systems, L cester, MA), which cgntains a volume cojl for transmitting and a
surface coil fo‘P?E’&%‘i’\‘ﬁﬁ t Jjﬁiﬁégi\fg{i‘gﬁ ?z%gé%gn%“re v%%grfﬁg W%earén%%%ﬁﬁ%%%l&ﬁn%nﬁar%}%d via a force
transducer. Reatalddonpedaduriagihs iigbnifiored Goid tnanteleadatagictc Grigaadidactsack-regulated,
circulating Swater pad. All imaging.was perform uring ' - Gailtgrcoil electromagnetic
interaction wa%"%%%g%c%‘é%%p“l%‘ FO n%c?o%lg%ﬁbsrﬁ%%egg%le}?eg ggg%.%ﬁ%?%%ﬁ??ggt@ in-echo rapid
acquisitio rekeqifotosntlarden (RREIRIAREbpusnseqvansertk BRs=cfecfilrs ™8 EE100 ms, matrix
= 256 x 256, RQWVii 2mflig %5626 Nrdine 3.9cnm shiorseangtfourayriagsss, Giadiapt echo
single-shot echo-planar imaging 10 (EPI) was used for f/MR1.-CBV image acquisition with TR =2's, TB
= 13 ms, matrixezagss. Oedliquonghe singdecihox oy planan KergivmERR weprisd R¥sBRion = 400 wm x
400 um, 10 mggehe wiresmallsUpRiPERAaTEgMEtic TOMEXIE -k K6 QkepROasE agienirtSH US55C,
Schering AG, Berlin, (ferma,ny) was, administered,intgaxwousl min into anF’L%(min image
acquisition. Mbas¥ TTERS LRk PR G IS T TeHitr ti‘b%ldyb wére“atfministered via the tail
vein 6 min aftartheanipshageninsitgramsytidg € [SRTD) @dmaitimiarioiSH idii5ahd changes in CBV
were then detgcted over.a subsequent 10 min period, 16.4 fMR1 Data analysis Data analysis was
performed usigﬁhﬁ?élgb\‘gélyécs”%?rgjr%aﬁoané? Wéﬁggiin%éa@/sc ?&%&éﬂ?é%%ﬁgrggp%c 1%%@%(0& 1996). To
identify time-depeisdent Relfike APBMdCPRAgerrGBVft)siwad Yﬁald!ﬂa@éd"fmmftiméﬁ%mhse raw data
based on the E%L%%'é’s?%ﬁé&%“é‘%@%%é%@%ﬁ&ﬁ&?ﬂ%%%% T 4k hal{Jnkin @6 w1IEq.1 where s(t)
nfusion,

is the signal intensity after AD or [ So(t) is the baselineéignal efore the Af3 or PBS
i

infusion, and Siees iBethéctpriah it FtsagnsrbeforanmervdmirratratitsrdrashadisPabEit. The
time-cousge rGRY,GhangRs-We &, daitendadivilbhe asal Sunalionderaserubsianaliminaiion of contrast
agent from the blood (Cox, 1996). Subsequently, the rCBV signal for each voxel in every mouse was
fitted to a 30nBhIMEHEPETetEHtial exponential model (Eq.2) reflecting the drug's kinetics (Luo et al.,
2004) where to is thg gimeMriayf kespenrse, k is the multiplicative coefficient, al is the elimination rate

and a2 the absorption rate. y(t) =- e*-1
a Sorp Data ana)()gs)ls waes pez‘

'f)cgr%'eg using the Analysis of Functional Neurolmages
(AFNI) software package (Cox R W, Comput Biomed Res 29:162-173, 1996). To
25 identify time-dependent relative CBV change, rCBV(t), was calculated from time
course raw data based on the relationship (Mandeville et al., 1999),
rCBV(t)=In[s(¢)/ 5o (t)}/ s, 1)/ 5., | Eq.1
where s(t) is the signal intensity after Af or PBS infusion, So(t) is the baseline
signal before the AP or PBS infusion, and Sy is the mean sigal intensity before the
30  administration of contrast agent. The time-course rCBV changes were detrended with
a linear function to account for elimination of contrast agent from the blood (Cox,

1996).
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Final values for to, k, ai and 0.2 were automatically determined using AFNI based on maximal
significance of model fitting. Activated rCBV voxels were then determined at p < 0.05 after Bonferroni
correction. Whole brain activated voxels with CBV increase were recorded. Since the untransformed
data do not confirm with the 5 ANOVA assumptions, Box-Cox transformation was employed to ensure
adequate normality and variance homogeneity. The 11EG6 effect is statistically significant versus IgGl
(p<0.05) in 19 montfubkqiGE57hamcB VsigralffiRpad Bykchodelery mause vasdittedre shown in the

attached Figyie 0., Oufdaim ignd Lesits iy Reans (heans alalaPoRhshawing that polyclonal

anti-RAGE antibodies targeting a 10 variety of epitopes withinRAGE ‘can enhance cerebral blood
perfusion in ARROfNsiRRit intbe towrddimacshowmdteietHa it arienhest tyhronBidishtl @ntibody Il E6
targeting the C -ggﬁnain wi;{;i RAg;‘-g i&%r%%gﬁigg@pgal blood perfusion in APP transgenic mice. This

effect is probésb y merallgftlteI r)?goar?lpe ing binding of high level of AO to RAGE. High level of Al3 exist

in the brain and plasima of (kié {5°15 evefexpression of haman APP. TreatmenEqf AD patients with
11E6 may thus increase cerebral perfusion in these patients potentially leading to improvement of

neuronal functions. ARarEtE yusHE L RAMATSIS e ftS ciRi P pESE AN AT MEN I by following

cerebral blooggipy.slusingdreatment reQexasRledsédRitastionag hippesasnirl aeurons against AB
induced dynamin cleava%%%b%qantibodé 11E6 17.1. Culture of hippocampal neurons Rat hippocampal
Ii

neurons weré SHEpiied 3 A el fitaraind YelBstiiPa o B 4nRRY o §6H RINMEEE€ampal Neurons
in Low-Densitieiitea. Jith BATKarfasanshGostind StefgihrcanragdNenigCallsiitd Press,
Cambridge) with slight modification. Briefly, hippocampi_of 19d old embryonic rats were dissected and
freed frolgm meRRY SR EARTBAFEIVERL @ggé%é%aﬁggﬁ%fwﬁﬁln% 5 Sissue (0,1% trypsin /
17-20min / 37 C) folkuseth biyotkibLiratigmrne & Hrdieapolish etBPasteure pige@BY, Hipdosampal neurons were
plated at a depsity pf 0.2-1.0 x 105 cells into poly-D-lysine 30cogted 6w r 24 lates
(BiocoatTM pﬁ%?ee;xé) tl%?osﬁ%lﬁgésg,eﬂ%e{lcd%nél%,(%lg}rgaﬁrﬁlﬁ %gllﬁg%g?grvﬁ%%;?ze? rﬁll-%fé]égpbulture
medium (Neu"fbbas@lnmrfdhstrﬂmB@aTSMBI‘émwségﬁﬁmmﬂﬁwtam merdiY/miRenicHtitEStrdptomycin; _
Invitogen, Kayigien GErari: G5/ Spie.euivalRAAL ATu. B 003 L gast 21d and one thrd

of the medium was exchanged once a week. 17.2. AB induced dynamin cleavage AB was aggregated

according to tHeneatimé gKshin Blonsise: HEppsH£OR s (Zodsl BT M PEAEBYS 80 79-28089;
Kelly, B. L., VassalrBwaNd ESiTalanAnd 28024 BiRkthen 480£36), 311463486 3 wille slight

modifications. Briefly, AI31-40 (American Pe¢otide, Sunr%/ale, Ca) was dissolved in serum free culture
medium at O,ﬂﬁ@imﬁ‘éﬁ@‘iﬁtﬁi’b&‘f@ﬁ‘ﬁb?ﬁ?ﬁa BY ehamirseA sEhnsimcraig Sibod IiEe, an 1gG1
isotype monoglgngd saiivahantiaedy:diotad Againsinkbi ik ayhelgLimpBy bddsmbaimanin from
Megathura crenulata, Abhatt) or PBS were incubated with the a ated fﬁr Ih at 25C under
constant agité%A?ﬁﬁgﬁsfﬁ{g%ﬁo‘fﬁ[%g)ow\gﬁ%é%ﬁ%faﬁsﬁec %&?b%%uﬁgfg%d%%ﬁ f%‘t e Ciiture medium
resultin@in a fidahimonrceéntrationotiliMpiB caltilatedresmonOBé indnat@ hiviAdhtibody, respectively.
Every treatment.was performed n, friplicat Wit addition.of AB.or antibodies were
15included as | l}\ré;%éar égéﬁgﬁqggg%vé%%%ﬁ%%} %ogygﬁrl%t. %r 24h and %r%éfly ’mspected by light
microscopy befoséstiseihypmdisdssedfonvwestidin boiTidimaaedmmnardionnstmadsee overt neuronal

death during the, incUPANaRARTIE LI Wesiem Hlak-RuaDiificalion afshuramin cleavage, and

statistical analysis . o
hippocampus in Fig.8 f) and was similar for both doses of AB;.4. These data are

25  consistent with an additional study using the invasive laser Doppler flowmetry
technique (not shown).

To test the effects of 11E6 on CBV using fMRI, the effects of pre-
administration of a control IgG1 antibody was evaluated first. As anticipated, pre-
administration of an IgG1 antibody 3 hours prior to commencement of imaging, did not

30  block the effect of a challenge with AB; 40 (with 0.01 mg Fig. 9a). In contrast, 11E6 at
a dose of 0.1 mg/mouse given 3 hours prior to commencement of imaging, completely
blocked the decrease in CBV normally elicited by challenge with AB; 4 (with 0.1 mg

Fig. 9b). Similarly, decreases in CBV amplitude were also abolished by pretreatment
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Culture medium was removed and cells were washed with PBS once. Cells 20 were lyzed by the
addition of cold buffer (50mM Tris-HC1pH 7.5 ; 150mM NaC1 ; 1% NP-40 ; 1% Triton X-100 ; 2mM
EDTA) containing protease and phosphatase inhibitor cocktails (Roche, Mannheim, Germany). Cells
were scraped and the homogenate was centrifuged at 130009 at 4C for 5min.. The supernatant was
removed and total protein concentration was determined by the Bradford method 25using a
commercial ki {iBitdRad- MUGE haribéder midity buP rotehy thasditutbehtbddy/(F E.iAt0. [Bbckiag buffer
(Bio-Rad, Munchen, Germany) and boiled for 5min. of.each p I -20%
SDS-PAGE (Igrla{}ﬁﬁ%gghéor?fq R%?ﬁsruvﬁ‘éo, Iécrjcrlr?g?lf;/ Calﬁgytroggg?gear?éggggfj %b@eﬁ%&é&%@?ﬁams using the
if3lot system (higiugfen Akzdsnghe dBeasnany). Alternatively, cells were directly 1y-zed on 96 well

plates,diluted 30 W"Eégggjpﬂ@Hﬁf?&fm&%@ﬂ&(‘&#@yﬁ_etm%&m%%d as loaded on SDS-PAGE.
Membranes were bl ‘ are 1or I-Z h using IX BIocKing Reagent (Roche,
Mannheir, German?)’éﬁﬁlmétﬂﬁéﬁﬁﬁeﬁaﬂédv\ﬁ}ﬁhlﬁﬁfﬁawlﬁﬁmdﬁ?%giﬁ%‘i”éfg)ﬁ%‘tﬁ% | (PA-1-660;
1:1000 dilutiogAffinity BioRaagentsoGsiarmiGedat A a@mighissubseareathfiad hatseradish

peroxidase-conjugated secondary antibody (goat anti-rabbit IgG, Jackson ImmunoResearch, West
Grove, PA) wgéféﬁﬁﬁétfff’éeﬁ‘ltoktgrﬁ‘l“h‘%ﬁﬁé S P PR R AR IR Pt §enhanced
chemiluminesggues-¢SupanlignaliestRicoi fier MMmidesC ey BabsttteoReloesl Rockford, T.
Immunoblot signals WT‘;{ﬁ isfuglized by a Vetr.sa oc sMstem @o-R%%nl\,‘{IAigghueegbgsGeﬁnnany) and the
signal of intactti{itdn %l(l(f BRF WAL GUARtRSd USRS GAnthy Ohe ssivars (Biv-Rad, Munchen,
Germany) . Feelaaedhalization, the blots were stripped (Restore Western Blot Stripping Buffer; Pierce,
Rockford, II) for 30 mi 7C ed.in -pr ith Tl directed
against BIB tubu |2 E?Fg[f-}t?l (mﬁt%ﬁf %%%ﬁ%@%%gd %g?\éh%A), anc@‘aeggggl%ﬁary 0 antibody
(donkey anti-mouse igBy Fhekserednten semrisse sresnriVes toGrahle 2RRYVPhe mean of the normalized
dynamin | expressjon.pi £815, 9L jsopicl Wi ARINATRURHAAM Rercantdalgplnree separate
experiments were analyzed for statistical significance by a One-Way ANOVA (Kruskal-Wallis test)
followed by Dunn's t@ﬁ“@?%ﬁ%@%ﬁ?%’?@ré‘?ﬂﬂ%d Software, San Diego, Ca). 1517.4.
Anti-RAGE antibody 11E6 protects hirmocampal neurons against AB induced dvnamin cleavage
Aggregated AD 1-40 had recently been shown tg induce c ?aap\gé;ﬁ %%t@e synaptic marker protein
dynamin 1 in hippocEhBRiHRe RneofresRgdng ‘3 88 kgrllé &ir20 TIDEF IRKHPSEcordance with
the published segitiscsnrcdbEemnad G gndtkd dwesnéaderin difed ViHuno? inteapiad@0kDa) dynamin |
after incubation,ofhigrgaocglm al neuronswith a g@gﬁ%@[ﬁg@ﬁﬁﬁg&g mitant increase of a
-90 kDa cleav‘<'§1’§1f=.'e BF Ue |§. ﬁ, upper’pane‘%j re-incubation of the with the anti- RAGE
antibody 11E6 pEévietlednttd Eléalageb. about 70%. In contrast, a RAGE-unrelated marine IgG1

Isotype cpjtrol a““bm&ig PIPVBR AL R Eonhad: WARRE ARG L BiErSitometric
scanning of the tripli , JON O the amount a control protein tubulin), and data
analysis of thrgzaftedegntibpdiesxperiments revealed the statistical significance of the observed

protective effect (Figrd Lejpwer Rangli-Qnani¥aryANEMAs R TBbns, mutdayample 18: Effect of
antibody 11E6 on %Iobu_omer-induced suppression 30 of synaptic transmigsion_ 18.1. Test A

Organotypic F ke CaRoredtarare Brdins adng 4 A A 150t 0LoiRE7 Soppini et al (Journal

of NeurosciengsrMathaidse Brulssstch it 120BCRaganlm3hdB2VoA Bimpteimithad for organot3pic

o R BSbaneaR B R T BHE R SR R RS e gp milicel-CM

each of the CDR-grafts as follows.

For heavy chain VH 11E6.1-GL one or more of the following Vemnier and
VH/VL interfacing residues are back mutated as follows: V2->1, and/or Y95>F.
For heavy chain VH 11E6.2-GL one or more of the following Vernier and
30  VH/VL interfacing residues are back mutated as follows: V221, V68->F, M70->F,
R72-L, Y95->F.
For light chain VL 11E6.1-GL one or more of the following Vernier and
VH/VL interfacing residues are back mutated as follows: A43->S, Y49->F, YR7->F.
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Billerica, USA) in high potassium medium for 3 days and later in supplemented neurobasal A medium
in the liquid/gas interface at 34C 5%CO2. Rat hippocampal slice cultures were prepared from 9
day old Wistar rats and 5used at 15-16 days in vitro. Slice cultures were incubated over night with
either 1 uM 1-42 globulomer, 0.1 p1V1 11E6 (RAGE rnAb ME 39-11E6 purification #4194, sample
#6116) + 1 AM -42 globulomer control (globulomer ultrafiltrate t SDS) 10In the co-incubation group the
antibody was applieibtdighicehainlVikel MediuGL 2 moorsriefori iyl dblldwnmer VRaiwraidgs were perfooned
in an interfac rding.chamber, un t I fi nal fluid. Field
excitatiory po%%[g% ‘%ﬂgﬁo%“ h %g%%(%ggrgaggrgg‘% ?réodr%gtg]%%% %é%gﬁ a%?r?rﬁ%gzx of the Schaffer
collateral withYBiph&sic pulses at different voltage 15 intensities. The Schaffer collateral was stimulated
with biphasic pUBe%@&d}??{Hﬁ@éﬁM%ﬁﬁx@er@%?&R@ﬁ% .Tungsten electrode (WPI: Saraosta USA),
and fEPSP amplitudes were recorded with glass electrodes filled with aCSF (0.7-1.1 Megaohm, GCI
50E-15, Blarvard Appak&iys, CW‘d@stetten Germany). Signals were digitized using a power CED 1401
(Cambridge Electrogig Pasignditd Cambridgess UK) and analyzed using Signal 20 2.14 (Cambridge
Electronic Design Ltd., Cambridge, U (i:s % wn in Figure 12A.

Globulomer- appllc cﬁw §l%r¥gﬁ/&t%lp$ 448 3 §§§ gar?ﬁ%l_g ion. Co-application of 0.1 ?AM 11E6
completely reversecfdhﬁgg{cﬁaui@mer induced deficits. Thus, 11E6 can reverse globulomerinduced
deficits in synaptic t iQ Test B Rat hippocampal slice cultures were prepared from 9
day old Wistar rats %?@53‘ @Ilz\?%%%ys w? vitro. Slice cultures were incubated over night with either
uM 1-421globulomen301{E4. 214G g8 IBrARALEI85TR06 (KLH) + | uM -42 globulo mer control (SDS)

Recordings were pegmm@ PSRRIk P W CAbAfB A MUlAARGf the Schatfer
collateral at dn‘feren W 1N Figure obulomer-application
strongly suppzasskd oot smission. Co-application of IgG | did not reverse the

globulomer- '”ducedﬁﬁfﬁ@ét& ?E&é%ﬁb@clgg @em@nam%acmmam@m@ glulomer-induced
deficits in synaptic transm|SS|on at 0.1 p.M. 5Example 19: In S|tu an lysis of theQeffect of antibody

11E6 on amvERIagUeS k@ EH I Rk 998 78 0maa-OF coliP iaieBi¥ e riments 14.5 month
old Tg2546 miced(ldsiA0-Rinath H&Qﬁuﬁ@@ﬂﬁﬁo&lé(ﬁﬂ&&)ow)nwmus@dmﬂ He MizR-overexpress
human APP with the so-called Swedish mutatign (K6é?N/ 71[“%a ed J3 amyloid deposits in
the 10 brain pARSSSHATRODY SA98EREE ?ﬁBBetﬂasre LGerERarthG™a ¥ 'fage the mice were
injected with 30 BgsllHe W%ld@n(ﬂrapﬁutme@huﬁmﬂg@mmtwﬂmw (n=19) once weekly

for 12 weeks. After the last |n ectlon t 8 gcr%gg 2esthetizedhand anseardially
perfused with'8° TLERA& pﬁ%@% ale- bu ere ’gsa ne%1 PXI\BIS) to fﬁR %:—:‘ blood. Then the t;grlaln was removed
from the cranmjffthamdmzﬁdmﬂadlmdgmmm¢0®ﬁemﬁﬁi§pﬁ1ere of the brain was shock-frozen, the

other fix%ed by immersion into 4% paraformaldehyde. The immersion-fixated hemisphere

Table 8: Expression of humanized antibodies

SEQ
ID Protein region | Seguence
No.

123456789012345678901234567890

EVQLVQSGSELKKPGASVKVSCKASGYTYT
NFGMNWVRQAPGOGLEWMGYINTNTGESIY
SEEFKGRFVFSLDTSVSTAYLQICSLKAED
TAVYYCARSRMVTAYGMDYWGQGTTVIVSS

DIQMTQSPSSLSASVGDRVTITCRASQNVG
TAVAWYQQKPGKAPKLLIYSASNRYTGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQ
YSSYPLTFGQGTKLEIKR

EVOLVOSGSELKKPGASVKVSCKASGYTET
) . NFGMNWVROA PGOGLEWMGY INTNTGESTY
62 |VH h1llE6.2 SEEFKGRFVFSLDTSVSTAYLOICSLKAED
TAVYYCARSRMVTAYGMDYWGOGTTVTVSS

=

62 |VH hllES.

63 | VL hllE6.1
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was cryoprotected by soaking in 30% sucrose in PBS and mounted on a freezing mierotome. The
entire forebrain was cut into 40 um section which were collected in PBS and mounted on Superfrost(r)
Plus glass slides (Menzel Glaeser, Braunschweig, 20 Germany), for the subsequent staining
procedure. Staining of Ap containing amyloid plaques was perfoimed with the mouse monoclonal

antibody 6G1 raised against monomeric Ap (Barghom et al.,

2005, J. Neuroche
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CTOOT TOTT IIUl.VIII

VL hllE®6.6

l..l

DIQM%§§DSSLSA§” Tfﬁc
TAVAWYQQKDGKSPKLLIFSASNRYTGVPS
RFSGSGSGTDFTLTISSLOPEDFATYFCQQ
YSSYPLTFGQGTKLEIKR

67

VH hllE6.7

EIQLVQOSGSELKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGQGLEWMGYINTNTGESIY
SEEFRGRFVFSLDTSVSTAYLQICSLKAED
TAVYFCARSRMVTAYGMDYWGQGTTVTVSS

65

VL hllE6.7

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWYQQOKPGQAPRLLIYSASNRYTGIPA
RFSGSGSGIDFTLTISSLOSEDFAVYYCQQ
YSSYPLTFGQOCTKLEIKR

67

VH hllE6.8

EIQLVQOSGSELKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGQGLEWMGYINTNTGESIY
SEEFKGRFVFSLDTSVSTAYLQICSLKAED
TAVYFCARSRMVTAYGMDYWGQGTTVIVSS

66

VL hllE6.8

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWYQQOKPGQSPRLLIFSASNRYTGVPA
RFSGSGSGIDFTLTISSLOSEDFAVYFCQQ
YSSYPLTFGQGTKLEIKR

68

VH hllE6.9

EVQLVQSGREVKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGQGLEWMGYINTNTGESIY
SEEFKGRVTMTRDTSTSTAYMELSSLRSED

TAVYYCARSRMVTAYGMDYWGQGTSVTIVSS
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2. The antibody according to claim 1, further comprising at least one CDR comprising 15an amino acid
sequence selected from the CDR-H1 group consisting of SEQ ID NO: 2, 10, 18; or selected from the
CDR-H2 group consisting of SEQ ID NO: 3, 11, 19; or selected from the CDR-L1 group consisting of
SEQ ID NO: 6, 14, 22; or selected from the CDR-L2 group consisting of SEQ ID NO: 7, 15, 23;

and modified CDR amino acid sequences having a sequence identity of at leas

50% to 200ne of said

sequences. 3. The antipody according to clg

a variable domgin PR
ID NO. :1 SEQ |D NO:

g€t sansigting of: TH 9S8

I T RPTIsSihg apiEast FERRE which are selected from

SE3QKPGKAPY
REFSGSGSGTDFTLTISSLOPEDFATYYC
YSSYPLTFGQGTKLEIKR

TR Residues 31-35 of SEQ

68

hl11E6.10

EVQLVQSGREVKKPGASVKVSCKASGYTET
NFGMNWVRQAPGOGLEWMGYINTINTGESIY
SEEFKGRVTMTRDTSTSTAYMELSSLRSED
TAVYYCARSRMVTAYGMDYWGQGTSVTVSS

64

h1lE6.10

DIQMTQSPSSLSASVGDRVTITCKASQNVG
TAVAWYQQOKPGKSPKLLIFSASNRYTGVPS
RFSGSGSGTDFTLTISSLQPEDFATYFCQQ
YSSYPLTFGQGTKLEIKR

68

hllE6.11

EVQLVQOSGAREVKKPGASVKVSCKASGYTTT
NFGMNWVRQAPGOGLEWMCYINTNTGESIY
SEEFKGRVTMTRDTSTSTAYMELSSLRSED
TAVYYCARSRMVTAYGMDYWGQGTSVTVSS

65

hi1lE6.11

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWYQOKPGOAPRLLIYSASNRYTGIPA
RFSGSGSGIDFTLTISSLOSEDFAVYYCQQ
YSSYPLTFGQGTKLEIKR

68

hl1lE6.12

EVQLVQSGREVKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGQGLEWMGYINTNTGESTY
SEEFKGRVTMTRDTSTSTAYMELSSLRSED
TAVYYCARSRMVTAYGMDYWGQGTSVTIVES

66

hl1lE6.12

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWY QOKPGQSPRLLIFSASNRYTGVPA
RFSGSGSGTDFTLTISSLQSEDFAVYFCQQ
YSSYPLTFGQGTKLEIKR

69

h11lE6.13

EIQLVQOSGAEVKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGQGLEWMGYINTNTGESIY
SEEFKGRFTFTLDTSTSTAYMELSSLRSED
TAVYFCARSRMVTAYGMDYWGQGTIVTVSS

63

h11E6.13

DIQMTQSPSSLSASVGDRVTITCRASQONVG
TAVAWYQQKPGKAPKLLIYSASNRYTGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQ
YSSYPLTFGOGTKLEIKR

69

h1l1E6.14

EIQLVQSGAREVKKPGASVKVSCKASGYTFT
NFGMNWVRQAPGOGLEWMGYINTNTGESIY
SEEFKGRFTFTLDTSTSTAYMELSSLRSED
TAVYFCARSRMVTAYGMDYWGQGTSVTVSS

64

hllE6.14

DIOMTQSPSSLSASVGDRVTITCKASQNVG
TAVAWYQQKPGKSPKLLIFSASNRYTGVPS
RFSGSGSGTDFTLTISSLOPEDFATYFCOQ
YSSYPLIFGQGTKLEIKR

69

h11lE6.15

EIQLVCSGAEVKKPGASVKVSCKASGYTET
NFGMNWVRQAPGOGLEWMGYINTNTGESIY
SEEFKGRFTFTLDTSTSTAYMELSSLRSED
TAVYFCARSRMVTAYGMDYWGQGTSVIVSS

65

h11lE6.15

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWYQOKPGQAPRLLIYSASNRYTGIPA

RFSGSGSGTIDFTLTISSLOSEDFAVYYCQQ
YSSYPLTFGQOGTKLEIKR
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2 VU 7F9 CDR-H2 Residues 50-68 of SEQ ID NO. :1 SEQ ID NO: 3 VU 759 CDR-113 Residues
101-108 of SEQ ID NO. :1 SEQ ID NO: 4 VI 759 set

EIQLVQSGREVKKPGASVKVSCKASGYTET
NFGMNWVRQAPGOGLEWMGYININTGESIY
SEEFKGRFTFTLDTSTSTAYMELSSLRSED
TAVYFCARSRMVTAYGMDYWGQGTSVTVSS

EIVMTQSPATLSLSPGERATLSCKASQNVG
TAVAWYQOQOKPGQOSPRLLIFSASNRYTGVPA
RFSGSGSGIDFTLTISSLOSEDFAVYFCQQ
YSSYPLTFGQGTKLEIKR

69 |VH hllE6.16

66 | VL hllE6.16

Specifically, for the heavy chains:
VH h11E6.1, VHh11E6.2, VH h11E6.3, and VH h11E6.4 contain VH
5 11E6.1-GL, with a Q1> E mutation.

VH h11E6.5, VH h11E6.6, VH h11E6.7 and VH h11E6.8 contain VH 11E6.1-
GL, with a Q1> E mutation and the following Vernier and VH/VL interfacing residue
back mutations: V2->1 and Y95->F.

VH h11E6.9, VH h11E6.10, VH h11E6.11, and VH h11E6.12 contain VH

10 11E6.2-GL, with a Q12E, 176> T, R85->S, and D89->E mutation.

VH h11E6.13, VH h11E6.14, VH h11E6.15, and VH h11E6.16 contain VH
11E6.2-GL, with a Q12> E, [76>T, R85->S, D89-> E mutation and the following
Vernier and VH/VL interfacing residue back mutations: V221, V6§->F, M70->F,
R72=>L, and Y95->F.

15 For the light chains:

VL h11E6.1, VL h11E6.5, VL h11E6.9, and VL h11E6.13 contain VL
11E6.1-GL with a V11->L mutation.

VL h11E6.2, VL h11E6.6, VL h11E6.10, and VL h11E6.14 contain VL
11E6.1-GL with a V11->L mutation and the following Vernier and VH/VL

20 interfacing residue back mutations: A43->S, Y49->F, and Y87>F.

VL h11E6.3, VL h11E6.7, VL h11E6.11, and VL h11E6.15 contain VL
11E6.2-GL with V13—>L and E70->D mutations.

VL h11E6.4, VL h11E6.8, VL h11E6.12, and VL h11E6.16 contain VL
11E6.2-GL with V13->L and E70->D mutations and the following Vernier and

25  VH/VL interfacing residue back mutations: A43->S, Y49->F, 158>V, and V87->F.

Example 14: Characterization of humanized 11E6 antibodies using

competition ELISA
ELISA plates (Costar 3369) were coated overnight at 4°C with 50 ul/well of

2ug/ml hRAGE (1-331) in 0.2 M sodium carbonate-bicarbonate buffer, pH 9.4,
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VI 7F9 CDR-L1 Residues 24-34 of SEQ ID NO. :5 SEQ ID NO: 6 VL 7E9 CDR-L2 Residues 50-56 of
SEOID NO. :5SEQ ID

10

15

20

washed with Wash Buffer (PBS containing 0.1% Tween 20), and blocked for 1 hr at
room temperature with 200 ul/well of 2% nonfat dry milk in PBS. After washing
with Wash Buffer, a mixture of a biotinylated m11E6 (0.3 ug/ml final concentration)
and unlabelled competitor test antibody starting at 81 pg/ml final concentration and
serially diluted 3-fold) in 50 ul/well of ELISA buffer was added in duplicate. After
incubating the plates for 1 hr at room temperature, and washing with Wash Buffer,
bound antibodies were detected using 100 pl/well of 1:10,000 dilution of HRP-
conjugated streptavidin (Fitzgerald) in ELISA buffer. After incubating for 1 hr at
room temperature, and washing with Wash Buffer, color development was performed
by adding 100 pl/well of TMB Buffer (Zymed). After incubating for 15 min at room
temperature, color development was stopped by adding 50 ul/well of IN hydrochloric
acid. Absorbance was read at 490 nm. Table 9 shows the ICs, values of humanized
11E6 antibodies obtained using the computer software GraphPad Prism (GraphPad
Software Inc., San Diego, CA).

Table 9: IC50 values of humanized 11E6 antibodies in a competitive ELISA

Antibody [IC50 (M) |Antibody  IC50 (nM)
h11E6.1  [19.7 h11E6.9  [17.9
h11E62  [N/A h11E6.10 [N/A
h11E6.3  |18.8 h11E6.11  [19.9
h11E64  [14.1 h11E6.12 113
h11E6.5  16.1 h11E6.13  [16.8
h11E6.6 [N/A h11E6.14 [N/A
h11E6.7 [15.5 h11E6.15 [14.0
h11E68 |10.8 h11E6.16 .2

Example 15: Determination of binding constants for antiRAGE mAb

interaction with RAGE

Biacore 2000 and Biacore T100 instruments were used to measure anti-RAGE
mADb binding kinetics. The assay format for mAb affinity analysis was Fc-based

capture via immobilized anti-Fc antibodies. A standard amine coupling protocol was
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employed to immobilize Fe-specific IgG via primary amines to the carboxy-methyl
(CM) dextran surface of CM5 sensorchips (Biacore). For the study of mouse anti-
RAGE mAbs, anti-mouse Fc (Biacore, anti-mouse, BR-1005-14) was used as the
immobilized capture reagent and for the study of humanized anti-RAGE mAbs, anti-
human Fc (Pierce 31125) was used as the immobilized capture reagent. An
automated protocol, available on the Biacore 2000 and Biacore T100, was used to
immobilize 8000-10000 RU of capture reagent in all 4 flowcells of the sensorchip.
Briefly, the CM—dextran surfaces were activated by freshly prepared 1:1 S0mM N-
hydroxysuccinimide (NHS):200mM 3-(N,N-dimethylamino) propyl-N-
ethylcarbodiimide (EDC). Then the anti-Fc IgG capture reagent (20ug/ml in 10mM
sodium acetate, pH4.5) was applied to the surface followed by deactivation of the
surface and blocking of the residual reactive sites with 1M ethanolamine (pH 8.5).
The running buffer employed was PBS-P [1X PBS (Sigma P3813), pH 7.4,
0.005% P20 surfactant (Biacore)] for the humanized antibodies. Each experimental
cycle consisted of the following steps: 1) anti-RAGE mAbs were captured in
floweells 2, 3 or 4 to a level of 50-200 RU (depending on the antigen). All
measurements were referenced against flowcell 1 which had no captured anti-RAGE
mAb. 2) Antigen was injected through all 4 flowcells, 240ul at 80ul/min. After the
antigen injection, dissociation was monitored for 600 seconds at 80ul/min. 3) the
anti-Fc capture surface was regenerated with low pH glycine. For kinetic
determinations, antigen injections were a 3 fold dilution series from either 30nM —
0.12nM (for sSRAGE [RAGE (1-331)] and buffer only in randomized duplicates.
Data were processed using either Biacore evaluation software or Scrubber 2.0
software (BioLogic Software). Briefly, the data were double referenced by first,
subtracting the signal from the reference cell and second, by subtracting the signal
from buffer-only injections. The double referenced data for the RAGE injection
series were then fit globally to a 1:1 (Langmuir) binding model, which included a
mass transfer term, to determine the binding kinetic rate constants, k, and kg, and the

affinity, Kp (ko = kon; ka = kofr )

Table 10: Biacore data

11E6 mAb Kon (M7 57) Kot (s7) Kp (pM) Resid Stdev

h11E6.8 2.5E+07 8.4E-04 33 1.6
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h11E6.12 2.0E+07 1.7E-03 &3 1.8
h11E6.16 2.8E+07 1.4E-03 50 19
mouse 11E6 1.8E+07 1.3E-03 68 14

The Kp values are double-digit pM for all three mAbs and there does not seem to be a
significant distinction between the three mAbs regarding their binding kinetics.

In a concurrent experiment, the original mouse 11E6 mAb was evaluated with this
antigen (human sRAGE 1-331, V#400) and was also double-digit pM Kbp.

The original mouse 11E6 mAb was previously reported to be 290pM.
However those early experiments used a different buffer system (Biacore buffer HBS-
EP+: 10mM HEPES, pH 7.4, 150mM NaCl, 3mM EDTA, 0.05%P20). The buffer
choice can, of course, affect the kinetics.

Example 16: In vivo cerebrovascular blood volume (CBV) studies in aged

Tg2576 mice

16.1. Animals

The Tg2576 mouse model of Alzheimer’s disease (Hsiao et al.,1996) expresses
the Swedish mutation of APP (APPK670N,M671L) at high level under control of the
hamster prion protein (PrP) promoter. It is well established that this mutation causes
concomiitant increases in secreted Ab42 and Ab40. As Tg2576 mice age, plaques appear
that are similar to those seen in Alzheimer’s disease. In addition, Tg2576 mice develop
age dependent behavioural deficits as assessed by Y maze, T maze, and Morris water
maze testing (Hsiao et al. (1996) Correlative memory deficits, Ab elevation, and
amyloid plaques in transgenic mice. Science 274:99 —102.)

16.2 Antibody preparation

A negative IgG control antibody and the anti-RAGE antibody, 11E6 (both

>99% pure), were synthesized at Abbott Laboratories.
16.3. CBV measurement using fMRI

fMRI-CBYV experiments were performed on a 7.0 T/21 cmhorizontal magnet
with a 20 G/cm magnetic field gradient insert (Biospec Bruker, Billerica, MA). Aged
Tg2576 mice (19-20 months old) were first anesthetized with meditomidine (1 mg/kg,
i.p.: Pfizer Animal Health, Exton, Pennsylvania, USA)+ketamine (75 mg/kg, 1.p.; Fort

Dodge Animal Health, Towa, USA) and then placed in a dual-coil small animal
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restrainer (Insight Neuroimaging Systems, LLC, Worcester, MA), which contains a
volume coil for transmitting and a surface coil for receiving. Respiration rates and
waveforms were continuously monitored via a force transducer. Rectal temperature
was monitored and maintained at 37 + 1 °C via a feedback-regulated, circulating

water pad. All imaging was performed during the light phase. Coil-to-coil
electromagnetic interaction was actively decoupled. Anatomical images were acquired
using the fast spin-echo rapid acquisition relaxation enhanced (RARE) pulse sequence
with TR = 3 s, effective TE = 100 ms, matrix = 256 x 256, FOV =2.56 cm x 2.56 cm, 4
nine 1.0-mm slices, and four averages. Gradient echo single-shot echo-planar imaging
(EPI) was used for fMRI-CBV image acquisition with TR =25, TE = 13 ms, matrix =
64 x 64, FOV = 2.56 cm x 2.56 cm, and giving an in-plane resolution = 400 pm x 400
pum. 10 mg Fe/kg ultrasmall superparamagnetic iron oxide (USPIO) contrast agent
(SH U555C, Schering AG, Berlin, Germany) was administered intravenously 2 min
into an 18 min image acquisition. Mouse 11E6 or nonspecific mouse IgG1 (control
antibody) were administered via the tail vein 6 min after the contrast agent using a
syringe pump (0.1 mL/min for 1 min) and changes in CBV were then detected over a
subscquent 10 min period.

16.4 fMRI Data analvsis

Data analysis was performed using the Analysis of Functional Neurolmages
(AFNI) software package (Cox, 1996). To identify time-dependent relative CBV
change, rCBV(t), was calculated from time course raw data based on the relationship
(Mandeville et al., 1999),

rCBV(¢) = In[s()/ s, ()] 1n]so (1) 5, | Eq.1
where s(t) is the signal intensity after AB or PBS infusion, So(t) is the baseline signal
before the AP or PBS infusion, and Sy is the mean sigal intensity before the
administration of contrast agent. The time-course rCBV changes were detrended with
a linear function to account for elimination of contrast agent from the blood (Cox,
1996).

Subsequently, the rCBV signal for each voxel in every mouse was fitted to a
nonlinear differential exponential model (Eq.2) reflecting the drug’s kinetics (Luo et
al., 2004) where 1, is the time delay of response, & is the multiplicative coefficient, o
is the elimination rate and 0., the absorption rate.

W) = k(e ) — gmelmle)y 121, Eq. 2.
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Final values for fg, k, o1 and o, were automatically determined using AFNI based on
maximal significance of model fitting. Activated rCBV voxels were then determined
at p < 0.05 after Bonferroni correction. Whole brain activated voxels with CBV
increase were recorded. Since the untransformed data do not confirm with the
5  ANOVA assumptions, Box-Cox transformation was employed to ensure adequate
normality and variance homogeneity. The 11E6 cffect is statistically significant versus
IgG1 (p<0.05) in 19 month old TG2576 mice in the IMRI-CBV model.
The results are shown in the attached Figure 10. Our data extend results by
Deane (Deane et al, 2003) showing that polyclonal anti-RAGE antibodies targeting a
10 variety of epitopes within RAGE can enhance cerebral blood perfusion in APP-
transgenic mice. Our data show for the first time that a monoclonal antibody 11E6
targeting the C2-domain within RAGE increases cerebral blood perfusion in APP
transgenic mice. This effect is probably mediated by competing binding of high level
of AB to RAGE. High level of A exist in the brain and plasma of due to
15  overexpression of human APP. Treatment of AD patients with 11E6 may thus
increase cerebral perfusion in these patients potentially leading to improvement of
neuronal functions. At the same time treatment of patients could be potentially

monitored by following cerebral blood flow during treatment.

20 Example 17: Protection of hippocampal neurons against AB induced

dvnamin cleavage bv antibodv 11E6

17.1. Culture of hippocampal neurons

Rat hippocampal neurons were prepared according to literature (Goslin and Banker.
(1991) Rat Hippocampal Neurons in Low-Density Culture. In: Banker G and Goslin
25 K (ed). Culturing Nerve Cells, MIT Press, Cambridge) with slight modification.
Briefly, hippocampi of 19d old embryonic rats were dissected and freed from
meninges. Hippocampal neurons were obtained by trypsination of tissue (0,1% trypsin
/ 17-20min / 37 °C) followed by trituration with fire-polished Pasteur pipettes.
Hippocampal neurons were plated at a density of 0.2-1.0 x 10° cells into poly-D-lysine
30 coated 6well or 24well plates (Biocoat™ plate; BD Biosciences, Heidelberg,
Gennany) using 0,5-3ml of serum-free culture medium (Neurobasal medium, B27

supplement , 2mM L-Glutamine;1% Penicillin-Streptomycin; Invitrogen, Karlsruhe,
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Germany). Cells were cultivated at 37 °C, 5% CO; for at least 21d and one third of the
medium was exchanged once a week.

17.2. AB induced dynamin cleavage

AB was aggregated according to the literature (Kelly, B. L., and Ferreira, A.
(2006) J Biol Chem 281(38), 28079-28089; Kelly, B. L., Vassar, R., and Ferreira, A.
(2005) J Biol Chem 280(36), 31746-31753) with slight modifications. Briefly, AB1-40
(American Peptide, Sunnyvale, Ca) was dissolved in serum free culture medium at
0,1mg/ml and incubated for 4d at 37 °C. Anti-RAGE monoclonal antibody 11E6, an
IgG1 isotype monoclonal control antibody directed against KLH (Keyhole Limpet
Hemocyanin from Megathura crenulata, Abbott) or PBS were incubated with the
aggregated AB for 1h at 25°C under constant agitation in a final volume of 225ul-
1ml. The mixtures were added to the culture medium resulting in a final concentration
of 5uM AB (calculated as monomer) and 2uM antibody, respectively. Every treatment
was performed in triplicate and wells without addition of AB or antibodies were
included as further controls. Cells were cultivated for another 24h and briefly
inspected by light microscopy before being processed for Western blot. Treatment
with AB did not induce overt neuronal death during the incubation period.

17.3. Western blot. quantification of dvnamin cleavage. and statistical analysis

Culture medium was removed and cells were washed with PBS once. Cells
were lyzed by the addition of cold buffer (50mM Tris-HCl pH 7.5 ; 150mM NaCl ;
1% NP-40 ; 1% Triton X-100 ; 2mM EDTA) containing protease and phosphatase
inhibitor cocktails (Roche, Mannheim, Germany). Cells were scraped and the
homogenate was centrifuged at 13000g at 4°C for Smin.. The supernatant was
removed and total protein concentration was determined by the Bradford method
using a commercial kit (Bio-Rad, Miinchen, Germany). Protein was diluted to 1pg/ul
into loading buffer (Bio-Rad, Miinchen, Germany) and boiled for Smin. 25u¢ of each
sample was run on a 4-20% SDS-PAGE (Invitrogen, Karlsruhe, Germany) and
transferred onto nitrocellulose membranes using the iBlot system (Invitrogen,
Karlsruhe, Germany). Alternatively, cells were directly lyzed on 96 well plates,diluted
with loading buffer,and and 1/4 to 1/5 of the protein was loaded on SDS-PAGE.
Membranes were blocked at room temperature for 1-2 h using 1x Blocking Reagent
(Roche, Mannheim, Germany) and were then incubated with primary antibody against
dynamin I (PA-1-660; 1:1000 dilution; Affinity BioReagents, Golden, Co) at 4°C

overnight. Subsequently, a horseradish peroxidase-conjugated secondary antibody
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(goat anti-rabbit IgG, Jackson ImmunoResearch, West Grove, PA) was applied to
blots at room temperature for 1 h and detected using enhanced chemiluminescence
(SuperSignal West Pico Chemiluminescent Substrate; Pierce, Rockford, 1I).
Immunoblot signals were visualized by a VersaDoc system (Bio-Rad, Miinchen,
Germany) and the signal of intact dynamin I (~100 kDa) was quantified using
Quantity One software (Bio-Rad, Miinchen, Germany) . For normalization, the blots
were stripped (Restore Western Blot Stripping Buffer; Pierce, Rockford, 1I) for 30
min at 37°C, washed in PBS, and re-probed with a primary antibody directed against
BI1I tubulin (TuJ-1, 1:1000 dilution, Abcam, Cambridge, MA), and secondary
antibody (donkey anti-mouse IgG, Jackson ImmunoResearch, West Grove, PA). The
mean of the normalized dynamin I expression of cells not treated with AR was set to
100%. Percent data of three separate experiments were analyzed for statistical
significance by a One-Way ANOVA (Kruskal-Wallis test) followed by Dunn’s test
(GraphPad Prism™; GraphPad Software, San Diego, Ca).

17.4. Anti-RAGE antibody 11E6 protects hippocampal neurons against AR

induced dynamin cleavage
Aggregated AB1-40 had recently been shown to induce cleavage of the

synaptic marker protein dynamin 1 in hippocampal neurons (Kelly et al, 2005; Kelly
& Ferreira, 2006). In full accordance with the published results, we observed a
marked decrease in the amount of intact (~100kDa) dynamin 1 after incubation of
hippocampal neurons with aggregated AB for 24h and a concomitant increase of a ~90
kDa cleavage product (Fig. 11, upper panel). Pre-incubation of the AB with the anti-
RAGE antibody 11E6 prevented the cleavage to about 70%. In contrast, a RAGE-
unrelated murine IgG1 isotype control antibody did not provide any protection (Fig.
11, upper panel). Densitometric scanning of the triplicate samples, normalization to
the amount a control protein (BIII tubulin), and data analysis of three independent
experiments revealed the statistical significance of the observed protective effect (Fig.

11, lower panel; One-Way ANOVA; p<0,05).

Example 18: Effect of antibodv 11E6 on globulomer-induced suppression

of svnaptic transmission
18.1. Test A

Organotypic hippocampal slice cultures were prepared in a modified protocol
of Stoppini et al (Journal of Neuroscience Methods, 37, Issue 2, April 1991, Pages

173-182 "A simple method for organotypic cultures of nervous tissue" L. Stoppinia,
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P.-A. Buchsa and D. Muller) and cultured on millicell-CM membranes (Millipore,
Billerica, USA) in high potassium medium for 3 days and later in supplemented
neurobasal A medium in the liquid/gas interface at 34°C / 5%CO2.

Rat hippocampal slice cultures were prepared from 9 day old Wistar rats and
used at 15-16 days in vitro. Slice cultures were incubated over night with either
- 1 uM 1-42 globulomer,

- 0.1 uM 11E6 (RAGE mAb ML 39-11E6 purification #4194, sample #6116) +
1 uM 1-42 globulomer
- control (globulomer ultrafiltrate + SDS)

In the co-incubation group the antibody was applied to slice culture medium 2
hours before globulomer. Recordings were performed in an interface recording
chamber under continuous perfusion with artificial cerebrospinal fluid. Field
excitatiory postsynaptic potentials were recorded from the CA1 region after
stimulation of the Schaffer collateral with biphasic pulses at different voltage
intensities. The Schaffer collateral was stimulated with biphasic pulses (0.1 ms/phase)
using a 0.5M bipolar Tungsten clectrode (WPI; Saraosta USA), and fEPSP amplitudes
were recorded with glass electrodes filled with aCSF (0.7-1.1 Megaohm, GC150F-15,
Harvard Apparatus, Hugstetten, Germany). Signals were digitized using a power CED
1401 (Cambridge Electronic Design Ltd., Cambridge, UK) and analyzed using Signal
2.14 (Cambridge Electronic Design Ltd., Cambridge, UK).

The results are shown in Figure 12A. Globulomer-application strongly
suppressed synaptic transmission. Co-application of 0.1 uM 11E6 completely
reversed the globulomer-induced deficits. Thus, 11E6 can reverse globulomer-

induced deficits in synaptic transmission.

18.2. TestB
Rat hippocampal slice cultures were prepared from 9 day old Wistar rats and
used at 16-18 days in vitro. Slice cultures were incubated over night with either
- 1 uM 1-42 globulomer
- 0.1 uM IgG1 mAb H35C206 (KLH) + 1 uM 1-42 globulomer
- control (SDS)
Recordings were performed (in artificial cerebrospinal fluid) from CAl after

stimulation of the Schaffer collateral at different intensities.
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The results are shown in Figure 12B. Globulomer-application strongly
suppressed synaptic transmission. Co-application of IgG1 did not reverse the
globulomer-induced deficits. Thus, the IgG control antibody does not reverse
globulomer-induced deficits in synaptic transmission at 0.1 uM.

5 Example 19: In situ analvsis of the effect of antibodv 11E6 on amvloid

plagues in the frontal cortex of Tg2576 mice.
For these experiments 14.5 month old Tg2576 mice (Hsiao et al., 1996,

Science; 274(5284), 99-102) was used. The mice overexpress human APP with the
so-called Swedish mutation (K670N/M671L) and formed f amyloid deposits in the
10 brain parenchyma at about 11 months of age. Starting at 12 months of age the mice
were injected with 500 ug 11E6 (n=19) i.p. (intraperitoneal) or an IgG1 control
antibody (n=19) once weekly for 12 weeks. After the last injection, the animals were
deeply anaesthetized and transcardially perfused with 0.1 M phosphate-buffered
saline (PBS) to flush the blood. Then the brain was removed from the cranium and
15 divided longitudinally. One hemisphere of the brain was shock-frozen, the other
fixated by immersion into 4% paraformaldehyde. The immersion-fixated hemisphere
was cryoprotected by soaking in 30% sucrose in PBS and mounted on a freezing
microtome. The entire forebrain was cut into 40 pum section which were collected in
PBS and mounted on Superfrost® Plus glass slides (Menzel Glaeser, Braunschweig,
20  Germany), for the subsequent staining procedure. Staining of AP containing amyloid
plaques was performed with the mouse monoclonal antibody 6G1 raised against
monomeric A (Barghorn et al., 2005, J. Neurochem. On an automatic staining device
(Ventana Discovery®, Roche Diagnostics GmbH, Mannheim, Germany) in
accordance with the following protocol:
25
- the sections on the glass slides were thoroughly air-dried and transferred to the
Ventana machine
- an automatic protocol provided by Ventana for the chromogenic diamino benzidine
(DAB) procedure was used that contained washing and blocking steps and staining
30  with the DAB MapTM Kit was used; antigen retrieval and primary and secondary
immunohistochemistry were included in the automatized protocol by the
experimentator:
- antigen retrieval was obtained in the presence of conditioner #2 (citrat-based buffer,

pH 6.0) at 95 °C for 45 minutes
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24 or a variable domain set wherein at least one of said 3 CDRs is a modified amino acid sequence
having a sequence identity of at least 50% to the parent sequence. The antibody according to claim 3,
wherein said at least two variable domain CDR sets are selected from a group consisting of: VH 7F9
set & VL 7F9 set; VH 4E5 set & VL 4E5 and VH 11E6 set & VL 11E6 set. The antibody according to
one of the preceding claims, further comprising a human acceptor framework. The antibody of any one
of the precedingc«laitios eainpGIiND Aopasimibe dyehilnech@ockamisbieaonsaimbélected from SEQ 1D
NO: 56 and Sﬁag&(ljl% éeagrtllﬁn%i% ?or}ag'r}“\)/a}riable domain selected from SEQ ID NO: 58 and 59.
The antibody according 1o clal 8, wherein said Binding protein comprises at least one framework
mutation selectechbroiontivélgbouindetsistiom diry heabydyhiminksp guemeenpokifior)599:2, 68, 70, 72, 76,
85, 89, 95 (Ilgjl%}gs%%;? mslggycﬁg%%ﬁ%&m%%&e&%aﬁﬁo%m@ &fndibe antibody of any one of the

preceding claims, wherein sai ing protein comprises at least one (framework mutated) variable
domain havingadiardmitizatierdodeginsriedsiring THgRs EQIGERPE oh 8T Bettheavy chain

sequences) SER MO 62484 8816 62rdlightohril saavenses ek (idRiA3, 64, 65 and 66. 9.
The antibody of claim 1, which is selected from the%rou consisting of antibodies 11E6, 4E5 and 7F9.

10. An isolatédermanmit RdEBITESIRRS E IR ddg dakee SRfBmibSTIaY any one of claims

1-9. 11. A vector compgisingiamiseiatgd-ataleicrosid acieeteling:taciaisnnd dedadrdhastgell comprising
a vector according to claim 11. 13. A method of producing.a protein capabl binding RAGE.
n)]i% g%nmﬁ { %ﬂn(f (? I tlhe

comprising cUREAZETHB S LENAEEEBRNNS B35 § TUALOL Bids 0

edilim under conditions sufficient to
15produd® a hindingpsdieimeapablelafdnirigspRIEEmMikhed thedtdiovpnechcadeaasodiag to the

method of 13 o,/ GAMPeSIEn I8 [R1RRS: Yodth ANIIRATh: Al amRestHaEamPrising 20(2) 2
formulation, wherein said formulation comprises the antibody of claim 1 to 9 in crystallized form as an
ingredient; arplaipeat Bast parpolgmerits cartidte 16d Aopharmrbeditediuemmpbaitiorccemprising the
antibody of amgdggﬁogfo?lﬁ'mﬁe]kl@d%as statistically evaluated by a on-sided Mann-Whitney U-
test. Results of the AP deposit staining in Tg2576 mice are shown in Figure 13.
15 Evaluation of brown DAB deposits showed that the anti-RAGE antibody
reduced the number and areca of amyloid plaques in the neocortex by 24.5% and

26.8%, respectively (p<0.1). The reduction in plaque number and area was most

evident in the frontal neocortex (p<0.05).

20

Documents as cited herein are incorporated by reference.
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25and a pharmaceutically acceptable carrier. 17. A method for treating a mammal comprising the step
of administering to the mammal an effective amount of the composition according to claim 15 or 16.
3018.The method of claim 17, wherein the method is for treating neurological diseases selected from
the group comprising ,Amy-tropic Lateral Sclerosis, Brachial Plexus Injury, Brain Injury, including
traumatic brain injury, Cerebral Palsy, Friedrich's Ataxia, Guillain Barre, Leukodystrophies, Multiple
Sclerosis, Eosi¥blio, Spina Bifida, Spinal Cord Injury, Spinal Muscle Atrophy, Spinal Tumors, Stroke,
Transverse Myelitits, dementia, senile dementia, mild cognitive impairment, Alzheimer-related
dementia, Huntington's chorea, tardivc dyskinesia, hyperkinesias, manias, Morbus_Parkinson,

steel-Richard syAdrisplacHaRpesieparptedipaatenaas araor Warieienwa; ¥dcular amyloidosis,

cerebral hemorrhagg.hwith ayiRigasischipinibfasimiatiannRiedrchsRiaxisacuteeenfusion

disorder, amyotrophic lateral sclerosis, glaucoma, Alzheimer's disease, diabetic ngj%gropathy, sepsis,
alffl

rheuntatoid arthrii8HHGIRSTEIB FIRRHIHRTDISAICRRSELR FOTOHTRE ML AR Wherein the

method is for tregéingellziaaimer's disease. The method of claim 19, wherein the composition
comprises 11EB6. . . . :
a) the CDR-H3 group of amino acid sequences consisting of SEQ ID NO.: 4, 12 and
20; modified CDR amino acid sequences having a sequence identity of at least 50% to
one of said sequences; and/or
10 b) the CDR-L3 group of amino acid sequences consisting of SEQ ID NO.: 8, 16 and
24; and modified CDR amino acid sequences having a sequence identity of at least

50% to one of said sequences.

!\)

The antibody according to claim 1, further comprising at least one CDR comprising
15 an amino acid sequence selected from the CDR-H1 group consisting of SEQ ID NO:
2, 10, 18; or selected from the CDR-H2 group consisting of SEQ ID NO: 3, 11, 19; or
selected from the CDR-L1 group consisting of SEQ ID NO: 6, 14, 22; or selected
from the CDR-L2 group consisting of SEQ ID NO: 7, 15, 23;
and modified CDR amino acid sequences having a sequence identity of at least 50% to
20 one of said sequences.
3. The antibody according to claim 2, comprising at least 3 CDRs which are selected

from a variable domain CDR set consisting of:

VH T7FS9 set
VH 7F9 CDR-H1l | Residues 31-35 of SEQ ID NO.:1 SEQ ID NO: 2
VH 7F% CDR-HZ | Residues 50-68 of SEQ ID NO.:1 SEQ ID NO: 3
VH 7F9 CDR-H3 | Residues 101-108 of SEQ ID NO.:1 SEQ ID NO: 4
VL 7F9 set
VL 7F9 CDR-L1 | Residues 24~34 of SEQ ID NO.:5 SEQ ID NO: ©
VL 7F9 CDR-L2 | Residues 50-56 of SEQ ID NO.:5 SEQ ID NO: 7
V1L 7F9 CDR~-L3 | Residues 85-97 of SEQ ID NO.:5 SEQ ID NO: 8
VH 11E6 set
VH 11E6 CDR-H1 | Residues 31-35 of SEQ ID NO.:9 SEQ ID NO: 10
VH 11E6 CDR-HZ | Residues 50-66 of SEQ ID NO.:8 SEQ ID NO: 11
VH 11E6 CDR-H3 | Residues 99-109 of SEQ ID NO.:9 SEQ ID NO: 12
VL 11E6 set
VL 11E6 CDR-11 | Residues 24-34 of SEQ ID NO.:13 SEQ ID NO: 14
VL 11E6é CDR-L2 | Residues 50-56 of SEQ ID NO.:13 SEQ ID NO: 15
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VL 11E6 CDR-L3 | Residues 89-97 of SEQ ID NO.:13 SEQ ID NO: 16
VH 4E5 set
VH 4ES CDR-H1 | Residues 31-35 of SEQ ID NO.:17 SEQ ID NO: 18
VH 4E5 CDR-HZ2 | Residues 50-66 of SEQ ID NO.:17 SEQ ID NO: 19
VH 4E5 CDR-H3 | Residues 99-109 of SEQ ID NO.:17 SEQ ID NO: 20
VL 4E5 set
VL 4E5 CDR-LI1 | Residues 24-34 of SEQ ID NO.:21 SEQ ID NO: 22
VI 4E5 CDR-LZ2 | Residues 50-56 of SEQ ID NO.:21 SEQ ID NO: 23
VL 4E5 CDR-L3 | Residues 89-%97 of SEQ ID NO.:21 SEQ ID NO: 24

or a variable domain set wherein at least one of said 3 CDRs is a modified CDR

amino acid sequence having a sequence identity of at least 50% to the parent

sequence.

sets are selected from a group consisting of:
VH 7F9 set & VL 7F9 set;
VH 4ES set & VL 4ES and
VH 11E6 set & VL 11E6 set.

The antibody according to claim 3, wherein said at least two variable domain CDR

The antibody according to one of the preceding claims, further comprising a human

acceptor framework.

The antibody of any one of the preceding claims comprising at least one heavy chain

variable domain selected from SEQ ID NO: 56 and 57; and/or at least one light chain
variable domain selected from SEQ ID NO: 58 and 59.

The antibody according to claim 6, wherein said binding protein comprises at least

one framework mutation selected from the group consisting of:

(heavy chain sequence position): 1, 2, 68, 70, 72, 76, 85, 89, 95

(light chain sequence position): 11, 13, 43, 49, 58, 70, 87.

The antibody of any one of the preceding claims, wherein said binding protein

comprises at least one (framework mutated) variable domain having an amino acid

sequence sclected

from the group consisting of:

(heavy chain sequences) SEQ ID NO: 62, 67, 68 and 69,
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(light chain sequences) SEQ ID NO: 63, 64, 65 and 66.

The antibody of claim 1, which is selected from the group consisting of antibodies
11E6, 4ES and 7F9.

An isolated nucleic acid encoding the amino acid sequence of the antibody of any one

of claims 1-9.

A vector comprising an isolated nucleic acid according to claims 10.

A host cell comprising a vector according to claim 11.

A method of producing a protein capable of binding RAGE, comprising culturing a
host cell according to claim 12 in culture medium under conditions sufficient to

produce a binding protein capable of binding RAGE.

A protein produced according to the method of 13.

A composition for the release of an antibody said composition comprising
(a) a formulation, wherein said formulation comprises the antibody of claim 1 to 9 in
crystallized form as an ingredient; and

(b) at least one polymeric carrier.

A pharmaceutical composition comprising the antibody of any one of claims 1 to 9,

and a pharmaceutically acceptable carrier.

A method for treating a mammal comprising the step of administering to the mammal

an effective amount of the composition according to claim 15 or 16.

The method of claim 17, wherein the method is for treating neurological diseases
selected from the group comprising Amytropic Lateral Sclerosis, Brachial Plexus
Injury, Brain Injury, including traumatic brain injury, Cerebral Palsy, Friedrich's
Ataxia, Guillain Barre, Leukodystrophies, Multiple Sclerosis, Post Polio, Spina
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Bifida, Spinal Cord Injury, Spinal Muscle Atrophy, Spinal Tumors, Stroke,
Transverse Myelitits, dementia, senile dementia, mild cognitive impairment,
Alzheimer-related dementia, Huntington’s chorea, tardive dyskinesia, hyperkinesias,
manias, Morbus Parkinson, steel-Richard syndrome, Down’s syndrome, myasthenia
gravis, nerve trauma, vascular amyloidosis, cerebral hemorrhage 1 with amyloidosis,
brain inflammation, Friedrich’s ataxia, acute confusion disorder, amyotrophic lateral
sclerosis, glaucoma, Alzheimer’s disease, diabetic nephropathy, sepsis, theumatoid

arthritis and related inflammatory diseases.

The method of claim 17, wherein the method is for treating Alzheimer’s disease.

The method of claim 19, wherein the composition comprises 11E6.
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