WO 2011/ 042548PCT/ EP2010/ 065124 1 Descri ption Pol ypepti des for binding
to the "receptor for advanced gl ycation endproducts” 5as well as

conposi t iwpeand23mt hods i nvol ving the sane The present pciu®déless12el at es
to a pol ypeptide or polypeptide conplex conprising at |east the two am no
aci d sequences arranged to allow for specific binding to the 10"receptor
for advanced gl ycati on endproducts” (RAGE), one or nore nucleic acid(s)
coding for the pol ypeptide or pol ypeptide conplex, a cell producing an
antibog¥ gg%hnﬁt RAGE, a pharnmaceutical conposition conprising at |east one
pol ype FHEPYP nucl ei ¢ as defined above, optionally for treating a
RACGE-rel at ed di sease or disorder and a nethod of diagnosing a RAGE-rel at ed

di sease or disorder. 15 The receptor for advanced glycation endproducts
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20extracel | ul ar domain, a single nenbrane-spanni ng donain, and a cytosolic
tail. The extracellular domain of the receptor consists of one V-type

i nmuno L : } Al i ; | a| The
cyrosol S Hesant AIBATLrL R @Ry o Mol el g O PRIk Bof RIS et

t r ans niednt dne twio @aiino ascheequenices rre@egedto ialowHer spedificremdimgnte. th&he
var i abl.e domain binds the RAGE |igands., . SO exists in a. sol e 25
ol (SREERIOT TReev Ry CoRE LTt atS TP Ry PReCOTREE B BRIy cat | on
endpr Q%@t%ﬁ% polYpEstice 898HIGPLSIEH @émPFé& ARt PréyiEhd aAldntibaby %@ﬁhst
proteins, ich formin prolonged hypergl ycem c states. However, AGE' s may
be onl yRAGE; agmeamaceaticed gemipesitiogaadrpristugeticassonepolyprRAEE 08 NHFlSE 28l e

r ecogniier BROPEoKE 07 o BI Y At M R e B R Reb B BT aReRR B o
recept @f didtfloshig'd RAGEeERteddisbase bl didorgses of endogenous nol ecul es
| eading to various cellular responses, including cytokine secretion,
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been shawa HacOnémbet & B Gl HodWbliRi A imilP. RABE consists of an
20  extracellular domain, a single membrane-spanning domain, and a cytosolic tail. The
extracellular domain of the receptor consists of one V-type immunoglobulin domain
followed by two C-type immunoglobulin domains. The cytosolic domain is responsible
for signal transduction and the transmembrane domain anchors the receptor in the cell
membrane. The variable domain binds the RAGE ligands. RAGE also exists in a soluble
25  form (sRAGE).

RAGE’s name comes from its ability to bind advanced glycation endproducts (AGE), a
heterogeneous group of non-enzymatically altered proteins, which form in prolonged
hyperglycemic states. However, AGE's may be only incidental, pathogenic ligands.

30 Besides AGEs, RAGE is also able to bind other ligands and is thus often referred to as
a pattern recognition receptor. However, RAGE is an unusual pattern-recognition
receptor that binds several different classes of endogenous molecules leading to
various cellular responses, including cytokine secretion, increased cellular oxidant

stress, neurite outgrowth and cell migration. Known ligands of RAGE include proteins



5 nodel s of nurine sepsis, and interaction between RAGE and |igands such as
HVEB1 is believed to play an inportant role in the pathogenesis of sepsis
and ot herwonblmapagory di seases. RAGE is expressed by nmeoy/predio/otsipes,

e.g., endothelial and snooth nuscle cel2ds, 10 nmacrophages and | ynphocytes,
in many different tissues, including lung, heart, kidney, skeletal nuscle
and brain. Expression is increased in chronic inflamatory states such as
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has now been i1dentified, which provide for "the advant ageous

char actoemglicatiens, mdzmelmﬂrardlseasarandmsmaadurtr@rml anti bodi es have been
identified based on a set of experinental data including binding constants,
cross-reactivity, domain mapping and in vitro functional data (conpetition

20  Additionally, RAGE has been linked to several chronic diseases, which are thought to
result from vascular damage. The pathogenesis is hypothesized to include ligand
binding upon which RAGE signals activation of the nuclear factor kappa B (NF-kB). NF-
KB controls several genes which are involved in inflammation. Interestingly, RAGE itself
will also be up-regulated by NF-kB. Given a condition, where there is a large amount of

25 RAGE ligands (e.g. AGE in diabetes or Amyloid-3-protein in Alzheimer's disease) this
establishes a positive feed-back cycle, which leads to chronic inflammation. This
chronic condition is then believed to alter the micro- and macrovasculature in a fatal
way which ends in organ damage or even organ failure. Diseases that have been linked
to RAGE are many chronic inflammatory diseases, including rheumatoid and psoriatic

30 arthritis and intestinal bowel disease, cancers, diabetes and diabetic nephropathy,
amyloidoses, cardiovascular diseases, sepsis, atherosclerosis, peripheral vascular
disease, myocardial infarction, congestive heart failure, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy and Alzheimer's disease.



10ELI SA). Based on the above data 23 mAbs have been selected fulfilling the
followng criteria: Binding constants KD 1.0 x 10-9 M and koff 2.0 x 10-3
s-1 As knworzotimssae skil |l ed person, binding characteristccErodroantinbodi es
are nedi ated by 15 the variable domains. For binding to an antigen, it is
essential that a suitable variable domain fromthe heavy chain and a
co-acting variable domain fromthe |light chain are present and arranged in
order tePnHistenily eifective theraneuting arerhet Faiiatla ©r awrmy of theseadserdeseltred to
as the F i | St A ' e grer ntigens.
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| oops aCFeferred to as L1, L2 and L3 for VL and Hl, H2 and H3 for VH.
Howgver, a variety of different arrangenents of variable domain fromthe
heavy chain and a co-acting variable domain fromthe Iight chain are known
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been i ¢bblic8thavebddheidéntifitt bR 69 aSeeof iak@&irﬂ@ﬁt\é?dat%?igeru@id@pﬂ)iﬁdinign a

first aspect the present invention relates to a polypeptide or -
30pol ygepsians, coogs-egactivitprdasnaig raappiegendtingittonyingtiond deda (cerepeidiores or
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2011/ 04p84&PCT/ EP2010/ 065124 4 SEQ I D NO. 2 and SEQ I D NO 25, SEQ ID NO 3
and SE%ID NO: 26 SE%)LD NO 4 and SEQ ID NO.27, SEQ ID NO 5 and SEQ I D

NO: 28, Binding)qonstantsKEha 160 10E9 Moand koB=@.0p M35 And SEQ I D NO. 30, SEQ I D
NO 8 and SEQ ID NO 31, SEQ ID NO'9 and SEQ ID NO 32, SEQ ID NO 10 and SEQ
ID NO 33, 10 SEQ ID NO 11 and SEQ ID NO 34, SEQ ID NO 12 and SEQ I D NQ 35,
SEQ | D A¥krkvra tuithBEeRilldd pPsBh, bisBRg dhaNaLtkAsetofSHBboRieNranedaRd By NO: 15

anOIISSE?hé I\:/)a}\ig{blgadomains. For binding to an antigen, it is essential that a suitable variable

domain from the heavy chain and a co-acting variable domain from the light chain are
present and arranged in order to allow for the co-acting. The variable domain is also
referred to as the FV region and is the most important region for binding to antigens.
More specifically variable loops, three each on the light (VL) and heavy (VH) chains are

20 responsible for binding to the antigen. These loops are referred to as the
Complementarity Determining Regions (CDRs). The three loops are referred to as L1,
L2 and L3 for VL and H1, H2 and H3 for VH. However, a variety of different
arrangements of variable domain from the heavy chain and a co-acting variable domain
from the light chain are known in the art. Therefore, the identification of a suitable

25  variable domain from the heavy chain and a co-acting variable domain from the light
chain is essential for the present invention. Therefore, their sequences have been

identified for the 23 antibodies specified above.
Accordingly, in a first aspect the present invention relates to a polypeptide or

30 polypeptide complex comprising at least the two amino acid sequences or functionally

active variants thereof, wherein the least the two amino acid sequences are

SEQ ID NO:1 and SEQ ID NO:24,



15 SEQ ID NO 16 and SEQ ID NG 39, SEQ ID NGO 17 and SEQ I D NO 40, SEQ ID
NO 18 and SEQ I D NO 41, SEQ ID NGO 19 and SEQ ID NO 42, SEQ ID NO 20 and SEQ
| D NG 43,wdQsa®@4b438sNO. 21 and SEQ | D NGO 44, SEQ | D NO 22 pamdP2HQ@0b6322N0;. 45,
and/or SEQ I D NGO 23 and SEQ I D NO 46, 4 wher ei n these sequences are
arranged to allow for speci fic binding to the "receptor for 25advanced

I n accordance with the present invention the

gl ycation end§roduct s" %%

pol ypepti de o EEle/H@b?la@é' RIPMNO&pri ses at | east the two anino acid
sequences or I r4ants thereof as defined above. The
sequences of ggg%ﬂ% za}l('dto Baﬂr@'%eﬁe vari abl e domai ns of 30 |ight chains
and that of SERQ ID NO:4 24dtSEQEDANO: 2he vari abl e domai ns of heavy chai ns of
the antibodieg identified (as determ ned by sequence analysis). The SEQ ID
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pol ypepti de OSEQpiD/N@pglagg g@@anzgo‘.%g,prrprl ses the two co-acting amno acid
sequences or functionally active variants thereof, as defined above. If

they are arrafgéull NQi1@anddit@ IdyO:3dhe arrangerrent al lows for specific
binding to RA% Jet ¥ N NI anti body formats have been

de3§I oped or T Qn@ &?%ﬂi$§ d%ﬁ& I&r{géo 't hese or any other suitable
arrangenent nggQo® Nee2 bay IE@ IPDA@BML i de or pol ypeptide conpl ex of the
present invention as |ong as the 10 format or arrangenent allows for

speci fi c bindPhg It[bNQA@aanﬂ%E@le N@gifences, as defined by the above SEQ ID
NGs or var '-anﬁﬁdltﬁ?f\l@) 4 JFBYS Brménﬁed in one polypeptide or in a peptide

conplex. If they are arrange n one padl ypeptide the two sequences nay be
connect ed by 8EQ MKNO:$&8agudr8iEQ IPreOs3&bl y a 15peptide linker, e.g. as a
fu5|on protein, If the are arraE)ﬁSm a pol ypeptide conplex, two or nore

pol 9pept| des %EQ '&)Uﬁh ¢ 3ndtFd :1%/ non- coval ent bondi ng i ncl udi ng

hydrogen bondggc @1[3@ bpRdy. sP@NDAeH: Lmaal s forces, and hydrophobic
i nteractions. The above sequences or functionally active variants thereof

may consti tut 8ECHE N W)@pdl&l?eQdD NOt4/pept i de conpl ex or may be part

t her eof . S proteins) is an organi c conpound
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pol ymer chai nSng”j N@g@iahg@@quﬁﬂe peptide bonds between the carboxyl
and am no grou acent amno acid residues. In general, the genetic

cod@ speci fi eSE@)leNéh he0dHEQIDNOGE, After or even
SEQ ID NO:22 and SEQ ID NO:45, and/or

SEQ ID NO:23 and SEQ ID NO:46,

wherein these sequences are arranged to allow for specific binding to the “receptor for
25 advanced glycation endproducts® (RAGE).

In accordance with the present invention the polypeptide or polypeptide complex
comprises at least the two amino acid sequences or functionally active variants thereof
as defined above. The sequences of SEQ ID NO: 1 to 23 are the variable domains of
30 light chains and that of SEQ ID NO: 24 to 46 are the variable domains of heavy chains
of the antibodies identified (as determined by sequence analysis). The SEQ ID NO of a
variable domain of a heavy chain corresponding to the prevailing variable domain of a
light chain may be determined by adding 23 to the SEQ ID NO of said variable domain
of a light chain. For example, the SEQ ID NO of the variable domain of a heavy chain
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4 %Bd Tabl e

A polypeptide (also known as proteins) is an organic compound made of a-amino acids
arranged in a linear chain. The amino acids in a polymer chain are joined together by
the peptide bonds between the carboxyl and amino groups of adjacent amino acid
residues. In general, the genetic code specifies 20 standard amino acids. After or even
25 during synthesis, the residues in a protein may be chemically modified by post-
translational modification, which alter the physical and chemical properties, folding,

stability, activity, and ultimately, the function of the proteins.

Polypeptides or complexes thereof as defined herein selectively recognize and

30 specifically bind to RAGE. Use of the terms "selective" or "specific" herein refers to the
fact that the disclosed polypeptides or complexes thereof do not show significant
binding to other than RAGE, except in those specific instances where the
polypeptide/complexe is supplemented to confer an additional, distinct specificity to the
RAGE-specific binding portion (as, for example, in bispecific or bifunctional molecules



25 Accordingly, RAGE-specific polypeptides or conpl exes thereof may be
characterized by their ability to counteract ligand binding to RAGE. The
ext ent ofwonbitmstssen by any RAGE- specific pol ypepti de ectmropbessieher eof
may be neasured quantitatively in statiéstical conparison to a control, or
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det er nitheregf degiobRrindzotheprrateins ghitkg abaye KOSbR L1, CDR L2 and CDR L3, of
the respective sequence of SEQID NO 1 to 23; and/or the functionally
active variant of any of the 15 sequences SEQ ID NO 24 to 46 conprises the
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CDR H2 and CDR H3 th pect i EQ.ID NO, 24 to 46.
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in these sequences (see al so www. bi oi nf.org. uk; McCallumet al., 1996, J.
Mol . Biol. 262 (5): 732-745; Antibody 30Engi neering Lab Manual, Chapter
" Pr ot eifASERRESHE ROPERtidgstQiceMexsssiheregt have been shown to dose-

dependently inhibit RAGE/ligand interaction (see Fig. 4, Example 3 and 4 and Table 1).

25  Accordingly, RAGE-specific polypeptides or complexes thereof may be characterized by
their ability to counteract ligand binding to RAGE. The extent of inhibition by any RAGE-
specific polypeptide or complex thereof may be measured quantitatively in statistical
comparison to a control, or via any alternative method available in the art. In specific
embodiments, the inhibition is at least about 10 % inhibition. In other embodiments, the

30 inhibition is at least 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 %, 90 %, or 95 %.

The polypeptide or complex thereof may comprise also a functionally active variant of
the above sequences. A functionally active variant of the invention is characterized by
having a biological activity similar to that displayed by the complete protein, including



Anti body Vari abl e Domai ns", Ed.: Duebel, S. and Kontermann, R,
Springer-Verlag, Heidel berg). The sequences with CDRs indicated are shown
in Fi gurewd.201@2811/ 042548PCT/ EP2010/ 065124 8 CDR- L1 BramrAppnes24 esi due
24 Residue before always a Cys Residue 7afteral ways a Trp. Typically
Trp-Tyr-An, but also, Trp-Leu-A@n, Trp-Phe- 53 n, Trp-Tyr-Leu LengthlO to
17 residues CDR-L2 Startalways 16 residues after the end of L1 10Resi dues
bef or e tgR ARt oybingd o RAGE paitd aptienallyp.infyibit RAGE| Jke variantHRdundiogensl ways

1 e 8% SRR A AP kBB R A58 o g SRR e o 2r
I D NO. opfibnally expressed as KD) of the variant amounts to at least 10 %, preferably at least
25 %, more preferably at least 50 %, even more preferably at least 70 %, still more
5 preferably at least 80 %, especially at least 90 %, particularly at least 95 %, most

preferably at least 99 % of the activity of the peptide/complex without sequence
alteration. Suitable methods for determining binding activity to RAGE are given in the
Examples. A functionally active variant may be obtained by a limited number of amino
acid substitutions, deletions and/or insertions.

10
In a preferred embodiment of the present invention the functionally active variant of any
of the sequences SEQ ID NO: 1 to 23 comprises the complementarity determining
region L3 (CDR L3), preferably CDR L1, CDR L2 and CDR L3, of the respective
sequence of SEQ ID NO: 1 to 23; and/or the functionally active variant of any of the

15 sequences SEQ ID NO: 24 to 46 comprises the complementarity determining region H3
(CDR H3), preferably CDR H1, CDR H2 and CDR H3, of the respective sequence of
SEQ ID NO: 24 to 46. In a most preferred embodiment the functionally active variant of
any of the sequences SEQ ID NO: 1 to 23 comprises CDR L1, CDR L2 and CDR L3 of
the respective sequence of SEQ ID NO: 1 to 23; and the functionally active variant of

20 any of the sequences SEQ ID NO: 24 to 46 comprises CDR H1, CDR H2 and CDR H3
of the respective sequence of SEQ ID NO: 24 to 46. Alternatively, one of the sequences
may be SEQ ID NO: 1 to 46 without any sequence alterations and the other may be a

variant as defined herein.

25  Different methods of identifying CDRs in a sequence of a variable region have been
described. Additionally, a series of software programs are known, which may be used
for this purpose. However, the following set of rules has been applied to the sequences
of SEQ IOD NO: 1 to 46 to identify the CDRs in these sequences (see also
www.bioinf.org.uk; MacCallum et al., 1996, J. Mol. Biol. 262 (5): 732-745; Antibody

30 Engineering Lab Manual, Chapter ,Protein Sequence and Structure Analysis of
Antibody Variable Domains®, Ed.: Duebel, S. and Kontermann, R., Springer-Verlag,
Heidelberg). The sequences with CDRs indicated are shown in Figure 1.



CDR-H1 20 StartApprox residue 26 (always 4 after a Cys) Residues before

al ways Cys- XXX- XXX- XXX(SEQ I D NO 48) Residues afteralways a Trp. Typically
Trp- Val , wotzoalmos4sTrp-11e, Trp-Ala Lengthl0 to 12 resi ¢dgesp2io0bR242
Startal ways 15 residues after the end & CDR-Hl Residues before typically
Leu-AQu-Trp-11e-Ay(SEQ ID NGO 49) but a nunmber of variations Residues
afterLys/ Arg-Leu/lle/Val/Phe/ Thr/ Al a-Thr/ Ser/1l1 e/ Ala 30Length9 to 12

resi du H3 Startal ways 33 residues after end of CDR-H2 (always 2 after

&P
a Cys) I dues bef or, XXX- XXX (typically Cys-Ala-Arg) WO
2011/ OﬁgQBPCT/ EPZOIéﬁBM%?%%%i dues afteralways Trp-Ay-XXX-G@y(SEQ I D
NO 50)Rdsichgs bdfore 23alwas aldss
Residue after always a Trp. Typically Trp-Tyr-GIn, but also, Trp-Leu-GIn, Trp-Phe-
5 GIn, Trp-Tyr-Leu

Length 10 to 17 residues
CDR-L2
Start always 16 residues after the end of L1

10 Residues before generally lle-Tyr, but also, Val-Tyr, lle-Lys, lle-Phe

Length always 7 residues
CDR-L3
Start always 33 residues after end of L2

15 Residue before  always Cys

Residues after  always Phe-Gly-XXX-Gly (SEQ ID NO: 47)
Length 7 to 11 residues
CDR-H1
20  Start Approx residue 26 (always 4 after a Cys)
Residues before always Cys-XXX-XXX-XXX (SEQ ID NO: 48)
Residues after always a Trp. Typically Trp-Val, but also, Trp-lle, Trp-Ala
Length 10 to 12 residues
25 CDR-H2
Start always 15 residues after the end of CDR-H1
Residues before typically Leu-Glu-Trp-lle-Gly (SEQ ID NO: 49)

but a number of variations
Residues after Lys/Arg-Leu/lle/Val/Phe/Thr/Ala-Thr/Ser/lle/Ala

30 Length 9 to 12 residues
CDR-H3
Start always 33 residues after end of CDR-H2 (always 2 after a Cys)

Residues before always Cys-XXX-XXX (typically Cys-Ala-Arg)



5 As detail ed above, within VH and VL there are hypervari abl e regi ons which

show t he nost sequence variability fromone anti body to anot her and

f ramewor kwoegilonsssghi ch are | ess variabl e. Fol di ng bri ngeTtEreolopparyari abl e

regions together to formthe antigen-bidndi ng pockets. These sites of

cl osest contact between anti body and antigen are the CDR of the antibody

whi ch nedi ates the specificity of the antibody. Accordi (n%é’@t hey 10 are of
f

par t i citegiduefpaiterancealways BiiherXBr@ ng. Though it is N@&5Qhat t he
functi I active [ ises all three CDR, it has been found that
for so(r?r‘%%gmi bodi es - 365%-% are sufficient to confer specificity.
Accordingly, in one enbodinent only the presence of CDR-L3 and CDR-H3 is
mandatory. In any case, the CDRs have to be arranged to allow for specific
binding to the antigen, here RAGE. 15 In a preferred enbodi nent of the
pregentad RYERE! € withi?s VHCRRa WA #iite- 48 nllertaMidtd regibAis whigh shidly td 12
and§-l—@)§ gg@'%ﬁ%&rﬁ\g’gd In the 1%%\/\0%%%% epgre\l/al irﬁglbvzsarvivagl és' ?omahlé:,

i .e. Lmodtseruencad vaniabiidy fnroamewerdntitiodyLioaantbthir, a2 feamdewiBrk regidres which
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the CDRs of "the second variable domain. For illustration .
NO 1 afePRofthe a¥ibedydvhichriepdiatesdthenspatifeityodl teQantipady. Accerdingly. they

Additignal ly, the fra rk of.a variable maikhn which is no o] in Fig.
0y 28 et ey MEBRBeS iof Aflgelo R dialo MaliBho Bl sbuAte s e o
known ifindtieafy tacting vEmanbeorgRbebodll tHieeé ODRYAS Bas Asserefdund that ier isahiee

domains, into which CDRs of interest are inserted, qn%%lcétbe obt aj ned from any

ger m | ianibasles daP Ralid 880 foRBr 9 e SIEcenriai GONTO/aRaRHIcsy d OREPHNThAN AN be
Syt et fid et Bl g DBy P PasRLRe LA AR T i Nce, the

respective varila I'NS UsI ng reconbi nant techn ns by

whi ch tCDRs tane e baGreariyeevedlliow fdespecifie tiridindty e aitigen, heAORAGE.
Bi o/ Technol ogy 10:779-783. A variable heavy domain may be paired with a
varPabl e | ght domain to provide an antigen binding site. In addition,

i ndepe i i i kN 2 US

bi nd ang 1 Sre BEE SubBr e B sBnbTetyS) e RIS DR 2 e &
enbodi GIDR;L %, he2CHRS -rtly -bl2 andnkliBare drtamgadniontheararabiverid ofrdiar prevailing
nei ghbor ho s long as . the nejghhorhoaqd arrange he o allow for
Spec f NETBPR Aol Laat: Le i EARIER A R nshonst P nEZoany sep i e or
pol ypeptdni@vekar \P4. PhistiBais 858 Mhe ICTYRE s QentiffeRy ng‘? sBkhsle TREMBACS &
SEQID NG 1, SEQID NO 2, SEQID NO 3, SEQID NG 4,” SEQ I D NO 5, SEQ ID

NOZ26, SEQMNDINNEIG7 1 SEY be remayedSFoN| theNsh@yn SE@horeed @ndsransferrsd into

D No. FHOSE S PV ol Roma iersby st EofRs o8 sstelitypatiss | o

NO 22 jodain. BEQIILSraidr2theoC DRsf oGEQIMANDY 1 2@t 24emesbeér0bed Re F&aced e
vari abl e domain of a li %ht chain c%VL)' Al ternatively or additionally, the

ani no 4&PEs SERRAIR NO: Brnd 2 Nslgitionatyothedramerwrk of@ vanakts demagrwhiah
1027 S8 B2 riEQ ! B et BB R AIAR a0
NO237, sefQehceNar@&nosEQin BhélGar3 BndSkEf2y BeNisdd ,foSEHQs | puidosd.1 FobEQaniple,
Funct | ORBFPIP GRS, VP MUAIEN (RS o TLErest /i i aS <Ay RegiEneEHIgm i n
S i R b g G R L AR o e
gl obul syniiiedisatly prastueedsTie THIRkBgipnsean ke mtmldsioed into the respective variable
domains using recombinant DNA technology. One means by which this can be
30 achieved is described in Marks et al.,, 1992, Bio/Technology 10:779-783. A variable
heavy domain may be paired with a variable light domain to provide an antigen binding
site. In addition, independent regions (e.g., a variable heavy domain alone) may be

used to bind antigen.



known as i mmunogl obul i ns which share a basic structure. As they have sugar
chains 25 added to am no acid residues, they are glycoproteins. The basic
functi onavounito4efsgseach anti body i s an i mmunogl obul i n ( pgX/EPRNONGT124
(containing only one Ig unit); secreted0anti bodies can also be dineric with
two g units as with IgA tetranmeric with four Ig units like teleost fish

I gM or pentarrerlc with five Ig units, like mammalian IgM In the present

i nvent iFdmallyeiaapeiesr mbngimgpt, ghfP &iLIRRs snayne Grgastared @r@rﬁ]@ndﬁa”@é@ﬁgﬂnﬂw

50 anderaer e B RDGLHE Y B or KR, LR SR SRerid

pol ypepindieg th®AGE. t wo i dentical heavy chal ns and two identical |ight
chai ns connected by disul fide bonds between cysteine resi dues. Each heavy
chain is about 440 am no acids |ong; each |ight
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and |igh al ns each contain 1ntrachaln dISU| stabilize
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im0 aneruPEheSEE By dole SoncERe, SEIP, A0:2°6R0 15 8%, HadhiEko s

accor digeqtp N]d)el'd %@%N‘@ 1f1UB<EtQ ﬂJ?Nd_hQYSE@/FD NCPH'QrSEC?FD NU ‘134 SEQ ID
|m’runog\‘£bullnfo in which t beta sheets create a "sandw ch" ‘sha
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MR B0 N0 3T SRS NOY pHREE S QTR TV 2 8%, @ ridtonaly Ao SAREEE of

antlbOdb{erebh%S@véhébI@%o@rﬁ@nfo@@ﬂ@htﬂhélg"WngD I gE, 1gG and IgM anti bodi es
respectively. Distinct heavy chains differ in size and conposition; a andy

contain approxi mately 450 am no acids and 6 approxi mately 500 am no aci ds,

uhi | e ARRGaReaBREnTHELikPaBE S ATLACe BE SHG ITRKE BRI FRIB2S

two regions CONS r egi on regi bn
speci eSEQHP N:@rm, QEQIIIBQICOI‘I?I SHQEDN@:28, SECaID N pSHTED NO:8OeSEQN®

o RabLalelio BB Bl ised U BT Ol
hi nge rgehqn N@f3A ‘3t8' Si=ed Dfl\ﬁ? E@I 15 NO: ﬁEdSEd‘l@’§@‘4?°§EQaiﬁi

regi on conposed of fou |nnuno onalns e variable reegion of
t he hedN@: 4<2haSEQdIiD‘ N@éBl |$EQ|tIDbNd) &4, {SE@IdlleNOb% dindfaer 86 B d¥OI45 obw@at i s

th f ti bodi duced .b | | Il cl
The vamnagiogelsgeBle ur ianeReL iy S CRHRHe BRI S B3R no' aci as
long and is conposed of a single Ig domain. 25In manmal s there are two

types of inmmunoglobulin |ight chain denoted by A and K. A light chain has
t wd0sude ea gireferegnampodiroert obitlse aresertniavaniia.) thengolypepiide iibbelypeptiden

(VL). T ength of alight chainis 211 to 217 am no aci ds.
Each aﬁ?ﬁ@% c%hgﬁf ytwo l'ight chains that are always identical; only one
type of light chain, Kor A is present per antibody in manmal s. Clher

types of |ight chalns such as the | 30chain, are found in |owe
ver t ebMNataeallyi q{@u@m@m@ﬁ@'ﬁ?e@ea@équf@ré&@%@ﬁ proteins (~150 kDa) that are also

known as immunoglobulins which share a basic structure. As they have sugar chains
25 added to amino acid residues, they are glycoproteins. The basic functional unit of each
antibody is an immunoglobulin (Ig) monomer (containing only one Ig unit); secreted
antibodies can also be dimeric with two Ig units as with IgA, tetrameric with four Ig units
like teleost fish IgM, or pentameric with five Ig units, like mammalian IgM. In the present
invention, examples of suitable formats include the format of naturally occurring

30 antibodies including antibody isotypes known as IgA, IgD, IgE, IgG and IgM.

The Ig monomer is a "Y"-shaped molecule that consists of four polypeptide chains; two
identical heavy chains and two identical light chains connected by disulfide bonds

between cysteine residues. Each heavy chain is about 440 amino acids long; each light



WO 2011/ 042548PCT/ EP2010/ 065124 12 any ot her anti body format conprising or
consi sting of the above pol ypeptide(s) and allowi ng for specific binding to
RAGE are woconpassied by the present invention as well. Acthregbosiies gener al
structure of all antibodies is very similar, the unique property of a 5
given antibody is determined by the variable (V) regions, as detailed
above. More specifically, variable |oops, three each the light (VL) and
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| D NCs 46, e.qg. as, _shown in Fi 1. Hence, nti body" is intended to
el at o DEBERN CRARATE SR e Snatisd ABTA 4908 pect 1 ¢ binding Lo RACE
including, but not limted to, a full length or whole anti body, an antigen

bi ndi ncg’_ fragnent (a fragment derived, ph%SI cally or conceptually, from an
anti bodyese are five Q)peswfdeammliamdgcheaam ein ¢enatad biyar,dyéi m,genChuCﬁheréyna:

o 087 e sl Pl aikeeBte et s IR OE Ao 3RS FhalS R 488,

opt i onagbyigmhgBi raﬁdugm dntineticeNredpebiNgly. The anti body may be any _
pol ypepti de which conprises at |east one antigen binding fragment. Antigen

bi nding fragments consist of at l|east the variable domain of the heavy

chain N Wt

that bat R peEel Pl AREPITS28 it maodtin: & Bhd v AR bR OR T
| engt h"ansino"axidpbat 6 apptmdnndiee\,s 5oefamnboaqnﬁ@twhn5 Wt dad scroae apmmaﬂegavy
(H). and two |nlq ﬁClgéL%@C ins inter-connected by disulfide bonds which

corpri £20 3y eQW PH%‘”H&%‘R/EWQ:F%E'%S Qe\%”ﬁ?dltéeg'e&(&'ﬁ)a@ﬂﬂ the
heavy C i ,

PO RTINS T 'R e, AOTRDRSRR FUiB S RBES) n e (Bdeicrer
and a Ithglsarrmhlaotypeohet differs mgﬂrﬁibod’r&scoif cd:ﬁermnt*mtym&se Hieavyiahair@Ly, and &
regardhto t he t n‘{ conﬁ) ete antdl bfq[HP/ ¢ ray ar|1t |dbod IS ant._t hat .ha§ a
typi caln®yet gpns ant region composed of thre€ tandem Ig domains, and a hinge region for

added flexibility; heavy chains p and € have a constant region composed of four

20  immunoglobulin domains. The variable region of the heavy chain differs in antibodies

produced by different B cells, but is the same for all antibodies produced by a single B

cell or B cell clone. The variable region of each heavy chain is approximately 110 amino

acids long and is composed of a single Ig domain.

25 In mammals there are two types of immunoglobulin light chain denoted by A and k. A
light chain has two successive domains: one constant domain (CL) and one variable
domain (VL). The approximate length of a light chain is 211 to 217 amino acids. Each
antibody contains two light chains that are always identical; only one type of light chain,
K or A, is present per antibody in mammals. Other types of light chains, such as the |

30 chain, are found in lower vertebrates like Chondrichthyes and Teleostei.

In addition to naturally occurring antibodies, artificial antibody formats including antibody
fragments have been developed. Some of them are described in the following. However,



domain structure of a naturally occurring antibody (i.e. conprising a heavy
chain of WD 2011/042548PCT/ EP2010/ 065124 13 three or four constant domains
and a | i ghp20h@isps4ef one constant domain as wel |l as thepcespeamiosa2yvari abl e
domai ns), even though each domain nay ¢@nprise further nodifications, such
as nutations, deletions, or insertions, which do not change the overall
domain structure. 5 An "antibody fragnent" also contains at |east one
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sane f f
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cl eaves the |l g prototype into three fragrrents Tvvo identical am no term nal
fragrrents 10 each containing one entire L chain _and about half an H chain,
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(Fvs) are the smallest fragnments with an intact antigen-binding domain

consi sting of one VL and one VH Such fragnents with only the binding

domai n e z a o) ;
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singl e-chain fragment.” I n general, i't has a haffrnrtyfor its
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f ragmeningt Bgticnavfyl inRbit¥Lthdoftictisn acﬁfeRA@EleUhé\ﬂérhlb@dWrﬂé?pcb‘e lang BoIgdpéptere bl e
peptide |inker, which inproves expression and foldin ficiency. Usually

| i nker gvhdeh é&ﬁrﬂﬁnsﬁ ahilerst a@nelandigen ukiadingofragment Aﬁgg@@ WQ@@Q) fzagmﬁﬁt&
has be% URE Qplgtasf( trhgq%‘?i%g‘é’ domaln/ ofnfﬂleﬁ:eék/?i h3i P8 Prf? \?ﬁeﬁﬁéf domain of the

proteoly Ica ependi n er use

degsl omg’ehbharh @enamged |ar@|nnmmerrtgat eotindqmesng fegethén ard ableotts binalutodthize
practi cal | X 10 overcone by research focussed on inprovenent of function and
st abi | iSPECEREGSADI e is the generation of disulfide-stabilized (or

di sul fide-linked) Fv fragnents where the VH VL dinmer is stabilised by an
interchain disulfide bond. Cysteines are introduced at the interface

bet weeriFulhéngthaon’ C¢H1pieheéra|m§bodiesrrefeg; ta pdoteins thaé cbmipdige, twahegvyhidl )dna he
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| anger tRgaeadRtRainsUS VafibiEgMISamid HeaRYidPRGH 86nstant region which comprises
three domains, CH1, CH2 and CH3; and (2) in terms of the light chains, a light chain
variable region and a light chain constant region which comprises one domain, CL. With
regard to the term “complete antibody”, any antibody is meant that has a typical overall
domain structure of a naturally occurring antibody (i.e. comprising a heavy chain of



Anti bodies with two binding donmai ns can be created either through the
bi nding of two 20 scFv with a sinple polypeptide link (scFv)2 or through
t he di mrerweabin2a8 two nononers (di abodies). The sinpl est/Ebesioges24ar €
di abodi es that have two functional anti§en-bindi ng domains that can be
either the sane, simlar (bivalent diabodies) or have specificity for
di stinct antigens (bispecific diabodies). These bispecific antibodies allow
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antl bo@VeLa kd@ﬁan@r%wem exi bodi es, Affinmed Therapeutics AG 30
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includes the Fv plus the first constant domains. These fragments are usually stabilized

by introducing a polypeptide link between the two chains which results in the production

of a single chain Fv (scFv). Alternatively, disulfide-linked Fv (dsFv) fragments may be

30 used. The binding domains of fragments can be combined with any constant domain in
order to produce full length antibodies or can be fused with other proteins and

polypeptides.



Accordingly, the antibody may be a Fab, a Fab', a F(ab')2, a Fv, a

di sul fide-linked Fv, a 30scFv, a (scFv)2, a bivalent antibody, a bispecific
ant i body,we autspsmgeci fi c anti body, a di abody, a triabodygr/Eedensabody or a
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order awotdoenaingtogethece i n serum (1 gGl being the npbst abundant). Even

t hough there is about 95 (:)/0 simlarity between their Fc regions of the
Ig@subclasses, the structure of the hinge regions are relatively

differ ' i, = i i+8 Qi and
the tu B B e T T B AT T Ch 2T 455 RO Shels
det er nm(diebodies),firimerdtriabgdiet) ohlarger aggregateFsech@serartdAlmpear{d blsxittxliehe

am no-termnal) segnent allows variability of the angle between the Fab
arnms (Fab-Fab flexibility) as well as rotational flexibility of each
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2011/ Oﬁgr%%ﬁgry FC!?%Q&&)I/GQ)E.S%AfSHpbﬁ designs are diabodies that have two functional
antigen-binding domains that can be either the same, similar (bivalent diabodies) or
have specificity for distinct antigens (bispecific diabodies). These bispecific antibodies
allow for example the recruitment of novel effector functions (such as cytotoxic T cells)

25  to the target cells, which make them very useful for applications in medicine.

Recently, antibody formats comprising four variable domains of heavy chains and four
variable domains of light chains have been developed. Examples of these include
tetravalent bispecific antibodies (TandAbs and Flexibodies, Affimed Therapeutics AG,
30 Heidelberg. Germany). In contrast to a bispecific diabody, a bispecific TandAb is a
homodimer consisting of only one polypeptide. Because the two different chains, a
diabody can build three different dimers only one of which is functional. Therefore, it is
simpler and cheaper to produce and purify this homogeneous product. Moreover, the
TandAb usually shows better binding properties (possessing twice the number of



Fab-Fc flexibility may be inportant in triggering further effector
functions such as conpl enent activation and Fc receptor binding.

Accor di ngg,2otiha2sir uct ure of the hinge regions gives eachyeromhesibour |1 gG
cl asses their unique biological profilé5 5The length and flexibility of the
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i ndi cated. For exa the variant  may be defined in that the variant a)
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fitealst?agégéﬁyeven re gi@?gozﬁ%"xs)at Feast %@1%@ c‘fﬁta'ir{ erg%?yﬁ.@ggw?%o of

an am fjeinedity adimkence.gofa aeptidé Itriker)SléQallsDeNﬁB anllbbdy4ﬁolebDJIel Garaantibody
functionally active variant having at_ |east 60 % Bﬁr ef er abl é?at | east 70 %
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00 St BaBien BV chedisdhe daloder o R A or &
25, stibihefms @ OHgferably at nmost 1 to 10 nmost pref erably 1, 2, 3, 4 or 5

addi ti onal am no acids residue(s). The fragnent as defined in a) IS
chdPacterized by being derived fromany of the

Certain antibody molecules including, but not limited to, Fv, scFv, diabody molecules or
domain antibodies (Domantis) may be stabilized by incorporating disulfide bridges to
line the VH and VL domains. Bispecific antibodies may be produced using conventional
technologies, specific methods of which include production chemically, or from hybrid
25 hybridomas) and other technologies including, but not limited to, the BiTETM technology
(molecules possessing antigen binding regions of different specificity with a peptide

linker) and knobs-into-holes engineering.

Accordingly, the antibody may be a Fab, a Fab', a F(ab')2, a Fv, a disulfide-linked Fv, a
30 scFv, a (scFv)2, a bivalent antibody, a bispecific antibody, a multispecific antibody, a

diabody, a triabody, a tetrabody or a minibody.

In another preferred embodiment, the antibody is a monoclonal antibody, a chimeric
antibody or a humanised antibody. Monoclonal antibodies are monospecific antibodies



5 sequences of SEQID NO 1 to 46 by one or nore deletions. The del etion(s)
may be Ctermnally, Ntermnally and/or internally. Preferably the
fragment we 2obtmpsaed by 1, 2, 3, 4, 5 6, 7, 8, 9 or 10pcmmreopneiiesably 1,
2, 3, 4 or 5 even nore preferably 1, 26or 3, still nore preferably 1 or 2,
nost preferably 1 deletion(s). The functionally active fragnment of the
invention is characterized by having a biological activity simlar to that
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rodPT SRRkl Rridnyiheeriery e BN shufitefl FRBOCREEF o clfgheric
char actttivagy dncdmeralyg the BBRSateabnathiaA.ty simlar to that displayed by
the 25 conplete protein, including the ability to bind to RAGE, and

optionally to inhibit RAGE. The fragnent of an antigen is functionally
activeynt t I i v i i f A yity
Fragrent B oo 5 hotmedy b 47 st Fbh G5y, e, RAFREENY drlpdlrtitte
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preferably at |east 80 % especially at |east 90 % rticularly at | east
95 18, (@HRHP SPBPIEHRAS(O- %tf?umrgfghém@st .Wﬂ@%'”tﬁé‘%oﬁ@’iﬁ)%ébc@?ﬁ@% demengeéh

wi t hou H A [ [ in i teHzed
' that FTETLEREE BhIGRELLRR, KRURN BTs Snsasi b ol AT B~ T
to 46 aodstant doB@imddhtmandgEaonstanhdohairsardle hsimanTigd eafditantatgsainmay be
Ctermnally, Ntermnally and/or internally. WD

2011/ 042548PCT/ EP2010/ 065124 19 Preferably the variant is obtained by 1, 2,
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naturally occurring am no acid such as al anine, cysterne, aspartic acid,
gl ut anifePe&iv@ly-phenyl al ani ne, gl ycine, histidine, isoleucine, |ysine,

| euci ne, nethionine, asparagine, proline, glutamne, arginine, serine,

t hreoni ne, valine, 10tryptophan or tyrosine. However, the am no acid may
al 26 bdhereade heeda founlgbaubalasses AgGd, 2ES amal £)sin dfuntaess @aatea in order of

o BB dac s Gk R cBShames B EeR B s SoBtt
2- am N5 9buinfidrity Hdtileen their Fc regions of the IgG subclasses, the structure of the
hinge regions are relatively different. This region, between the Fab arms (Fragment
antigen binding) and the two carboxy-terminal domains CH2 and CH3 of both heavy
30 chains, determines the flexibility of the molecule. The upper hinge (towards the amino-
terminal) segment allows variability of the angle between the Fab arms (Fab-Fab
flexibility) as well as rotational flexibility of each individual Fab. The flexibility of the
lower hinge region (towards the carboxy-terminal) directly determines the position of the
Fab-arms relative to the Fc region (Fab-Fc flexibility). Hinge-dependent Fab-Fab and



15 3-am noi sobutyric acid, 2-amnopinelic acid, 2,4-diam nobutyric acid,

desnosi ne, 2,2'- diam nopinelic acid, 2,3-diam nopropionic acid,

N- et hyl glwoioam4bbset hyl aspar agi ne, hydroxyl ysi ne, al |l o- pgampzylopsiine,

3- hydr oxyprol oi ne, 4-hydroxyprol oi ne, i1%odesnosi ne, allo-isol eucine,

N- net hyl gl yci ne, N-net hylisol euci ne, 6-N Methyllysine, N nethylvaline,

norval i ne, _norleucine or ornithine. Additionall E/ the am no acid may be

subj ectFaboFedimxdility caayoRs Rertand iBodiagesaingl Arthanaefferiar furelionensuch as

Exanpl Cf oot ons i nel vlati Lo . .

fornmyl S:? Fﬁke%ggégﬁ\@gﬁu admﬁg rgg:é%t%ﬁ%'?’dé@éﬁogﬁmggf%éég frfjgiu?%ﬁf e hinge

met hyl atgions gessqdudr ofl tae ifour Ig®iclassdsathair wnque biohagiealtgrefieone addi ti onal

or heterol ogous amino acid residue is present in the peptide, the am no

acid residues nay be the sane or different fromone another. 25 The

per eentage eﬂ%g ! ; ! S

ali gnneﬁ%. le@@#ﬁ%@g (l) g"&;ﬁmﬁﬁ/ho se I%ﬁé@@%g@ﬁ 8@%’32???95%?&2&% SI' Tkhneovm

i n the hemde région @ddg@r cancampamsds amigoraaids 21 64231t amabs shreveeit e raelyeftaxiblbed

e.g. in Smth and terman, . Ady. pl. Math, 2: 482, 1981 or Pearson, and

[i pran N0, TRATPRSACA otats abaut RBiraaxeSghaimeryaand iy i B PRt cal

Ali gn”%'éhtééélra@'grﬁg aedt of BkOHtbr-hehiy ehdin @suBbe bridigedPigGBhad a shbpter Aihgyet10,
abl e

1990) is aval | e fromseveral sources, including thé National Center for
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alignnment s perfor si ng the Bl ast sequences function, epnploying the
pAlRo RuplecnBEt. 1 IGER-te: Paa fdenats Areeinal ) AGheTofegh® TPament
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sequengpgagay of the SEQID NGS: 1 to 46 of any of the SEQID NGS: 1 to

46 by one Or nore conservative am no acid substitution. Conservative am no
aci2ll substitutions, as one of ordinary skill in the art will appreciate,

2t i 1 o g orBls e lBB AR A5 AR sEb T o et UE yBR AL Grle
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often ones in which the amno acid residue is replaced wwth an am no acid

resi dudndiggieAghar examples the werianianay begelineddn Brat e Meriadi d resi dues havi ng
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am no acids w S de Ins (e.g Sine, arginine, nhrs
acidi ¢ si dg0chamuse vefeealgy at BERsaB80i%, stitl moregprefemably atdedst 9 i Fevegadoro! ar

st he ekt T B el Ao eitne 5 SEGRer o
bet & b anchad P aS ehaers (S B8 reonine. valne. i sol euc ne) and
aromat i) siisle fehetionally @ctjive vasiantshanng phieagt 80 24j preferablypatdpasin/0 %, more
hi stidine) 'presl‘ue(r:arbl{/'%?ilefeis?%t()i ‘%?%ti rrneorgoptreferably at least 90 %, even more preferably
30 at least 95 %, most preferably 99 % sequence identity to an amino acid sequence
of any of the SEQ ID NOS: 1 to 46; or
c) consists of an amino acid sequence of any of the SEQ ID NOS: 1 to 46 and 1 to

50 additional amino acid residue(s), preferably 1 to 40, more preferably 1 to 30,



30 designed to significantly reduce or alter the binding or functional
inhibition characteristics of the polypeptide (conplex), albeit they may

i nprove swohopraap®sti es. The purpose for maki ng a subst PCWEPRM0i0651D0t
significant and can include, but is byl®o nmeans limted to, replacing a
residue wth one better able to maintain or enhance the structure of the
nol ecul e, the charge or hydrophobicity of the nolecule, or the size of WO
2011/ 04254@[’7@/"&@@0@@@@9 at mpst Aetorn, extill reorerpreferadlaat B10sb Aetontl), Mest r e
sinply to i of the same polarity
or charge. %g%%hégnghf?i c’ ?Eﬁ%%?gﬁ“%l Bﬁﬁlécggglgyé%gggg@andard t echni ques
known in the art, such as site- d| rected nmut agenesi s and PCRnedi at ed

mut agene5| ) ecjfic means by which those of ski]l in the art
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Anot her aspect of he present invention relates to one or” nore nucleic
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l ncl udiRWGEf dhel fAa§ABAE Of g%t@@d |gefnﬁ6m<shamwacﬁw@ inatbeadareektldf BleoprieBenpr
produced by chem cal synthetic techniques or by a conbination thereof. The

DNA nayn\gation; [ teesactiyity th@d‘ﬂ%ﬂréents@mh'!ﬂ@dtcblat {9ash118. %, ryptasably at least
Si ngl din
5 1l 78 it PG 0 408 8% B0 AP BRI B8 0%, T ore

antl - s@neferaly aatdieabli8Deds; @spe@uaﬂpl @tcldast &) eraeplaﬁneulerly &0lealst @51 &f, emsst 0,
nmong ot her, sing|]e- and douyble- stranded IS a mxture of

SI Aél epr%fﬁée%tﬁﬂ 28t S¥hde PTRRS, a%%tym”ﬂ%ét”t@%”awm%tu%qldﬁm& Adgrationng
doubl e %D{}& may
be si ngﬁ%ﬂa@{%@%ﬁcﬁﬂﬁpﬁ%ﬁw@g bﬁ@'ﬁ@?kdo b ;ﬂ?é?f.‘a € or tr| erﬁét%anded

or a mxture of single-and doubl e-stranded regi ons. In additi on nucl ei c

e T ALSEH ) S BrsPieo e Seb LA R Sy o e

sequencRgubhéds 8f SEQ 'IBSN'd)t 190 46“0%/%8@%@%@6 4418 re6dREAtNSORBILdTHET ©

are 20 natural am no acids, nost are specified by nore than one
codbn. defelicasoredditions and/pesubsidutiens e e snedification(siden@yi be tGréerrminalit, i Nn

it oi S0 a2k etk Bl t T PaGR e Bt D AP B i 818

al so cont #0,nmdedi frefrbbigns, e, B, 4rortseeveerﬁ@rdofp®§f@Fwdlyz Hagkdroge stiP more
i ncrease stabil i ty and hal f life of such nolecules in phyS| ol ogi cal

envi r omigierably fers2, mpgtorgferably 1 modification(s). The functionally active variant of the
invention is characterized by having a biological activity similar to that displayed by the

25 complete protein, including the ability to bind to RAGE, and optionally to inhibit RAGE.
The fragment of an antigen is functionally active in the context of the present invention,
if the activity of the fragment amounts to at least 10 %, preferably at least 25 %, more
preferably at least 50 %, even more preferably at least 70 %, still more preferably at
least 80 %, especially at least 90 %, particularly at least 95 %, most preferably at least

30 99 % of the activity of the antigen without sequence alteration.

The variant as defined in ¢) is characterized in that it consists of an amino acid
sequence of any of the SEQ ID NOS: 1 to 46 and 1 to 50 additional amino acid
residue(s). The addition(s) may be C-terminally, N-terminally and/or internally.



WO 2011/ 042548PCT/ EP2010/ 065124 22 RNAs wi th backbones nodified for
stability or for other reasons are "nucleic acid nolecule" as that feature
i s intendeo ew@psas Moreover, DNAs or RNAs conpri sing upgsmeboloasass such
as inosine, or nodified bases, such asl®rityl ated bases, to name just two
exanpl es, are nucleic acid nolecule within the context of the present
invention. 5 It will be appreciated that a great variety of nodifications

have bddafarally the veRpnbis@baned bat1. Zedvé, raby/ s & o 1Quhpwskrefarabin .12 3.

t hose qf LA e e nuGl el i | ec it ] l.oyed
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RNA characteristic of viruses and cells, including sinple and conpl ex
cells, 10 inter alia. For exanple, nucleotide substitutions can be nade
whi ¢h ; C I e 0. t Lel Indacignd i dMus
By nucT S AT R PR, KRR s BRI O Ry e Pl e nich
functi onay bacitheeandr-ardror aHaHaeuho asid]ebiuratly abowreng sanenmtbervess eldrdigrabhe
present, invention,. 15Furthernore, anél of the nucleic acid nolecul es ,
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functi g | Y A&y Cadi@r | pHENSIdIAAEOTgIF@Re Dahidtiensd | dsblidink] NYiSiHe, UsidiBe,
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r egul atroetpianingierasparaginger probgeenglefarioeer ergigives selinar tbepngme w@ling,
het er ol.ogous _codi.ng sequence to create a fusion protein. 20 The nucleic
acit1 oftry?’ﬁ%oﬁ]%%rntyﬁjém%y be originally formed in vitro or in a cell in
culture, in general, by the manipul ation of nucl eic acids by endonucl eases
and/ or exonucl eases and/ or polymerases and/or |igases and/or reconbi nases
or ot hdtow@raiothe RAbYhacH May alRe beer Mprdited or snepualoarpinedacid. Examplrs ef ¢
aci ds. : hodi - ucl.ejc [We [@N P! r (o) egd in
2 veat oo\ E 2R inBEL R, 3BT S AifiRbeclil a0 Bl aRAirE, e EcRL el
per mi t eintlinbbuﬂgﬂpldcﬁataeammwdda@rdﬂo?/cid;@-brinimhﬁpbltmiaalc(:mjr, i29émir@ﬁ3dt§Mricﬁa¢idpn,
one _or nore therapeutic genes and/ or sel ectabl e marker genes and ot her_,
gedét i C-aMERIFARUIKIORAIC: '@W@%‘ff‘e%@ﬁ'dag/ﬁ@@m&ggwr'@l %ﬁ@,n@'%srﬁ@s'aﬁr gc?ﬂ' ng
t r anscrgi Bhi-@RimbiE At bof et i ) eqy. ' :
veot or AEIrERMENEIA, PRRORIRBEIRRATE 20l oD FReRE R BBl aradine,
causi ngydhexytysine, talloelxyrexgysioe] 8ihydamiygsolaindy, drhyrokgimbing, heodesraosinbpse

e v AR SARER) N FRGFERE. SR oREEL TR TSt Rl e

par ti clyrvaline0 SRR UCHEO 1081 HrnRARfel ”Nddlfiorﬁéﬂ? | thike amihred @y sSmby R8s Sifbject to
appropriate WD 2011/ 042548PCT/ EP2010/ 065124 23 expressi on vectors are

knaln innodifieations sush as pesitranglriieralsnodificatjonst Exaamiesof wodifigationsinstide

t echni ch S sel L rom a \ i Y or...Lypes
el A RERT 08RG, PO el cs raRO-GRURAEE 808, pygel et
bact er ighjcosilation, dhe@yRitiedS pABsphG/RIIBN AN SUIFRBAGOPK bR XPr 8% iadditional
vectors, of which nunerous types are known in the art, can also be used

for thios fmer@mquswmmaciﬂdes'@lwdsmrﬁge@miaﬁh@m@@ﬁ e AEHNQ @sidyFesidues

wel | - k . r |.ecul ar Cl oning. A Laboratory

Manual ?ﬁ%bégﬁ%s%ﬁl,e% d B??ﬁg‘e@%’c‘)? Lbor at or y, New York (1989)). In one
enmbBodi nent, the vector is a viral vector. Viral vectors include, but are
not limted to, retroviral and adenoviral vectors. 10 Suitable host cells

or cel IThe REESehtRge PhARIURNGROIIERYM FRf DReHFSEMINGE! 8 DY-RaQENGP Jlgnmentso,
exanpl Meth@s‘b@rdligrlﬁleWt oRisBaulhicds f&%dmﬁér%o‘ﬁeérle'%.@ WhoRh iﬂotgub &8V &ridody the
field o I ot echn of B. u

ogy. Various strains subtilis, Pseudononas,
St r ept @rygrass and abighevenbatgdrithmandivehzedn desaripgdat.go irb8netinpdny ddaterman) s

et hOd'Ad\\@%p?.tl\r/lgfhr.li: 9132“?33% o(r:‘lzgela?son and Lipman, Proc. Natl. Acad. Sci.US. A. 85:
30 2444,1988.

The NCBI Basic Local Alignment Search Tool (BLAST) (Altschul et al., J. Mol. Biol. 215:
403-410, 1990) is available from several sources, including the National Center for
Biotechnology Information (NCBI, Bethesda, MD) and on the Internet, for use in



15 known to those skilled in the art are also avail able as host cells for
expression of the peptides of the present invention. Qther fungal cells or
i nsect celbosuabssas Spodoptera frugi pedera (Sf9) cellspomgpradivnciies

enpl oyed as expression systens. Alterna®ively, mammalian cells, such as
human 293 cells, Chinese hanster ovary cells (CHO, the nobnkey CCS-1 cell
line or murine 3T3 cells derived fromSwi ss, BALB/c or NIH mce 20 nay be

used. SONNectiIMeyithsifie SeneRes tanadysis, pregranes Ib|%€§pn@laﬁ§l&ts blastx, t totasdn eﬁftq on,
cul tur I\i C i i cati~0 I
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to one 19é Bikdtl 2 Sbauéﬁl%saﬁfnctlgﬁre%ﬁmmgathé Pﬁm@hﬁﬁtﬂﬁ S@f ?d'eﬁeﬂ]ltab%rhélers

sol uble formfollow ng cel sis, or extracted using known techni ques,
e g i r(ogemrgam aeexlﬂn@rqrdeapl p@esltnesbl Mett@qsofoyp;@emle(r@) sequenee idensht i on

prod a_fusion protein S|on rotein t.hos bed
abg06, BEF e RrBa YPBRs"RErAT 15 Hhnes0HE Cale & e fbebothibe Fekiis:
prot ei ngatt g M@.r&@uhbﬂ%zwIRGE/oEBQ@&&&6@1Ho%hﬂal@gpcmf&w@ﬁslhOBemﬁasaae
protein in a selected host cell or to inprove purification. The nol ecul es
conpr i dMaylange pol ypeptides of this invention may be further purified using
any of a variety of conventional nethods including, but not limted to:
| i qui d chromat ography such as nornmal or reversed phase, using HPLC, FPLC
and t henld keoreSprefdrred teynbﬁdimeat trgg fpigtiohally ctige Wiatiant, nay dafined Iab@aeplss or

nonocl onal anti bodi es), S|ze excl usi on chropat ogr a i nmobj |ized t al
Thass: Sbned Toredieantio gel sadente aruiane SepIBNOsd Bdofbams T e | n

the ariSE@YDIRHSCY 1528 BIPShe BPRIRBIHALEAR BHitd aBRGUKil foRat Lon

t echni ques wi thout departing fromthe scope o I'sS invention. Such

purification provides the antigen in a formsubstantially free from other

10pr ot ei naceoys and. non-.pro e'.n ceous naterials o e ani sm
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ypeptides of the present invention may be produced In vitro in a series
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coli exgplassd aithsars aaiBo Berl Reriud halihgd sTmilalF yidecHde FRaraiegs of @mird acid
anti body fragnents. These fragnments have been successfully expressed and
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sequen@SPAGR | FHAUPGe BN HBFERWIR | HOSHG IPYEHHR B RRMN K NPNPRGT S&ne
appl i C%rh'a}fH'éSI ngt 1S RABPRAARE.: (Tl |§6Iéé‘é|ﬁ8' %?olHéVth\éngfhlémhébPﬁthbh nts

i ncl ude target specific protein donains su receptor fragnents
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is responsihle for the long.30 ser hal f ng, W t h,.activation of, the
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However, production of the Fc regl on in E. coli can be problenatic due to

t he di mafﬁﬂterysttﬂs @f thecpolyeegtidsx BX\)g albrit theyf maynewroye sbald tsepertieshi s

2 2o 1 O Rt P TS 3 R0 it B8 R AR B s Ro ket WBY 7S

means limited to, replacing a residue with one better able to maintain or enhance the
structure of the molecule, the charge or hydrophobicity of the molecule, or the size of



25 As described bel ow, inproved nethods for expression of both fragnents
and full nonoclonal antibodies in E. coli have been devel oped. Wiile the
manmal i arwoebil/oaeBi nery is crucial for antibody produckcempraimnsiins es such
as glycosyl ation, many opportunities eRist for an effective E. coli

anti body production system Translation 5 Engineering has been used to
optim ze genes for expression of antibodies and anti body fragnents
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| ect
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r eSBar éltso eefgrs tpoarrmgeoihebmngiaf and daublen straa@@cu DM\ doNA thatisraimiuge of t

ot e IIECATCIHBIE T BaRos RIVEL AR BA Hatel§ 40MeBEs B1EMOEL shacfiodie )

mar ker sh@hdegt egidre) rqibrtihmdmm@sllc@rﬁ @E BNAEanCSLFRNAb{r%t TABY e singiéude
without limtation a tag I&a HIS xaHls&’ Strep tag, HA tag,
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radsol atgle- s(tmr@ed&blgloaglﬁor’r&ﬁ&mglRMA or DNAOOr: b@tddRNA(mw IDNA t he pol ypepti de
(conpl ex) may be add to a support, particularly a solid support such as an
array, bead (e.g. glass or nagnetic), a fiber, a filmetc. The skilled

person tiygl huaélcaz%& dish § ed Qﬁtﬂr{%—b’\ﬁaﬁ‘é@%uﬂe%uﬁ%hb?d neRtion of the

pol ypeptide or polypeptide conplex of the present 1nventionm and a further

conpongenetio code. iTheemdezl 20sratbral cGmiosi aaids rvost abivbidhuatehsepeditiath byenore
than one codon. Therefore, all nucleotide sequences are included in the invention which

30 result in the peptide(s) as defined above.

Additionally, the nucleic acid may contain one or more modified bases. Such nucleic
acids may also contain modifications e.g. in the ribose-phosphate backbone to increase
stability and half life of such molecules in physiological environments. Thus, DNAs or



15 Anot her aspect of the present invention relates to a conposition for use
as a nedi canent, the conposition conprising at |east one pol ypeptide of the
i nventi orwendiwr2s8 | east one nucleic acid of the i nvenroEr2@0/0d314
pharmaceutical conposition of the pres2nt invention may further enconpass
pharmaceutically acceptable carriers and/or excipients. The
pharmaceutical ly acceptable carriers and/or excipients useful in this

i nvent iRMWAarwitl fiackhenes anodiigdniy staellityder bier fcéﬁgr, reasms g r auclgiq @it s,

preser I y i.Lize \ 0N i i i E.
[ Vv {TolEUTR ARbhat el &otendiE BRRR Mo B 355 RNy BB singy
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gl ycer oif VA tahd RidAXeraciedstiseiorfusescrel o8B elpding iskeplesand eamplexeellsor

sol.j,d ¢ Qs t ons - 9. e L, tablet, or capsule for
colentiiBhanion bR Eapip o Ridaie: sbsutid ke necheFERRHIcE g BoF brtect the
phar magriigeptitie drasteiedoby TBE TucBic dortt &5 thsd ahghnudsicNBEO aBbIEEURE ARlicH €.
In addition to biologically neutral carriers, pharnmaceutical conpositions

to be &IGPHESearadigearocrdnment of hoctiand aative orrignhiiereeias dalined rbeve is
subst a I ml.si fyi ng agents, preservatives, and pH
buf f er :é&gg%%léggd gﬁéwg:‘?&é%gﬁ\/e&%héxaml e sodi um acetate or sorbitan

nonol aurate. Generally, an appropriate anount of a pharnaceutically

accept abl ?E?(alt IS us]gd in the 10 carrier to render the formul ation
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pol yvi nyl pyrrolidone;” am no acids such as histidine, glutam ne, |ysine,
asplragi ne, arginine, or glycine; carbohydrates including glucose, mannose,
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sur f actigigefere®, 1By trROMEnERNatdN O QIS8 SVidPBY ¥atbLEsgsel ¥6dbr eRObUASASHNT S
i ncl udi ng net hi oni ne, ascorbic acid and tocopherol; and/or preservatives,

. oY
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al cohol™; "al'Kyl' "par abensS, €. g. nmethyl or propyl paraben; catechol;
regérci nol ; cycl ohexanol; 3-pentanol; and mcresol). 25 In a preferred

enbodi nent the pharnaceutical] conposit] further c ri ses a

ot el b SRl aRE the OGRS 2Hice) GUAR foCaieE Tod Vot A ¥eclgs may
sel ect LU St i n; i i

o1 Shedaghenaly Melbae RGO sBdites ik RATAE 6 ¥olcite i Ind At Te
Mbnt anisdiehiascompitigin ef Seplmatios forel putreme therapeakc gares andl/or seleatadle erarksi on
adjuvants such as, the R hi adjuvant system, syntax agdjuvant formulatio
o a e e e e S kRl g Bl Sud A b G iRy,
adj3yVanfirecing tHNRERdtiorD tharkARR AAl/eY BRLretioRSST PebRERAY phReR0G heSFRRRIC,

t
Paris, France). In a nore preferred enbodi nent the immunosti nul atory
subst ameay be userdetteamnstuesn transigind ap infeia celi.rihesblyyeamsingnine bl topraxpsess

ol yar eIt AR ndeS BAPLEFRa LR kel ke s, SERRL SoRondy) o
cont ai nmdlgdéd nmaresalsttotaid Vs laehleingreniry of tes preleit laidintd thd Kl Ks  PEES 12D
NO 51), neuroactive conpounds, especially human growt h hornone, al umm
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pol ycationic



5 polynmer and i mmunosti nul at ory deoxynucl eoti des or of a peptide containing
at least two LysLeuLys notifs and i nmunosti mul atory deoxynucl eotides. In a

still norwopoefaessed enbodi nent the pol ycati oni ¢ pol ynercraEraopebseat i oni c

peptide. In an even nore preferred enb@dli mrent of the invention the

i mmunost i nul atory substance is at | east one i munostinul atory nucleic acid.
| munostinmul atory nucleic acids are e.g. 10 neutral or artificial CpG

cont ai IFXREESRIRY ¥eelosT PER KnaWwBrin therast iTdRrotain xpressiom dpstandard, awlecLaan

non- metigPaf Sl SAGTLRRE" 34, 58l dcht ol BRI o iop AR LBl oles
cont extindledigg #sedBsce.ghedatuloVitud Gexpréession, Bt ygasat ifwedal, balctaviahusd eiral

aci ds based on inosine and cytidine as e. described in WO 01/93903, or
deoxyn fXPEESSIUL SYsteRsat@ihsr r%)p(ﬂ%‘?ﬂ@}e @@rﬁgﬁﬁn YeCa/ 8F WGk PHMeIPHR types

residuese ( Ptk &R, ¥oh (60 10080 dor i A MiefUs PP ot Al a%fcyw%d

as inmmunostinulatory nlcleic acids in the present invention efe
m Xt ur expodssibrf fvecons daremuelb&hownl @eer \e. glqummoalcrerﬂsalaMIe&ddr iGloninhg. A

present inv ntr ally af or enent | oned opnds
My be LebRA RS R SR C o mnrie Hapal bgo Ry e Eva e (1888% °H

af or engypel érﬂﬁédrn’?é?rt Rhef\RIctH i¥ a itk K}eéwﬁbﬂ/rﬁﬁt\}é&&s%ﬁué@ O&It%lrégroft ﬂm‘“rt@@ tgnes
described in WD 01/93905, WO 02/ 32451, WO 01/54720, WO 01/93
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aspect of the present invention relates to a method of diagnosing a
RACGE- 10r el at ed di sease or di sorder as defined above, conprising the steps
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cultured under conditions that allow expression of the protein. The expressed protein is
recovered, isolated, and optionally purified from the cell (or from the culture medium, if
30 expressed extracellularly) by appropriate means known to one of skill in the art. For
example, the proteins are isolated in soluble form following cell lysis, or extracted using
known techniques, e.g. in guanidine chloride. If desired, the polypeptide(s) of the
invention are produced as a fusion protein. Such fusion proteins are those described
above. Alternatively, for example, it may be desirable to produce fusion proteins to



of the present invention in cells and tissues or body fluids, including
determ nation of 20 normal and abnormal |evels. Assay techni ques that can
be used twodetwmpisse | evel s of a pol ypeptide or an anti lpotgp2010/065138npl €
derived froma host are well known to féhose of skill in the art. Such assay
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513 _LPQ8062 qur% and 5%-4.%@-1 050908 b 25 EXAMPLES: EXAMPLE 1:

Gener atiBNIGH AIdAE PRY EaCPn of Anti bodi es 30Generation and Identification
of Anti bodi es has benn achi eved accordi ng to nethods

20 In the beginning, the use of E. coli expression systems has been limited mainly to the
production of antibody fragments. These fragments have been successfully expressed
and secreted in E. coli. Fabs are frequently used in diagnostic applications, therapeutics,
and in testing variable regions slated for reincorporation into full-length monoclonal
antibodies. Another successful application in E. coli production is the fusion of a

25  functional protein with a Fab. The antigen targeting-specific Fab region is fused to a
functional protein sequence. Creating targeted therapeutics with enhanced cell killing is
one application of this approach. Other strategies involving antibody fragments include,
fusing target specific protein domains such as receptor fragments to Fc (receptor-
binding fragment) regions. The Fc fragment of the antibody is responsible for the long

30 serum half-life along with activation of the immune system. Applications of Fc fusions
depend on combining the binding activity of the fusion partner with the activation of the
Fc region. However, production of the Fc region in E. coli can be problematic due to the
difficulty of effectively expressing the Fc fragment in bacteria. This may explain why
production of the full monoclonal antibody in E. coli has also remained an elusive goal.



wel | known to a person skilled in the art. Such nethods are disclosed in
e.g (i) Handbook of therapeutic antibodi esWI| ey-VCH, Wi nheim

| SBN- 10: 3wb2¢t1alid&8- 9; | SBN-1 3: 978- 3-527- 31453- 9-; andpon/BEPR010i063124

Ther apeuti ¢ nonocl onal anti bodies: frofs WO 2011/ 042548PCT/ EP2010/ 065124 31
bench to clinic; 1SBN. 978-0-470- 11791-0; and/or in (iii) Current protocols
I n | mmunol ogy; John Wley and Sons, Inc.; last updated 1 October 2009.
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gl sni tigatificadyh BHW thakidulhesty W Adrislatiors padSe signals that effect the step-wise
kinetics of the ribosome while it is translating the antibody mRNA. After manipulation of
10 the gene coding the antibody of interest , the redesigned gene construct is put into an

appropriate vector which may include both heavy and light chain components.

In another embodiment the cell is a hybridoma cell lines expressing desirable
monoclonal antibodies are generated by well-known conventional techniques. In the
15 context of the present invention the hybridoma cell is able to produce an antibody
specifically binding to RAGE. The hybridoma cell can be generated by fusing a normal-
activated, antibody-producing B cell with a myeloma cell. In particular, the hybrodoma
cell may be produced as follows: B-cells are removed from the spleen of an animal that
has been challenged with the relevant antigen. These B-cells are then fused with
20 myeloma tumor cells that can grow indefinitely in culture. This fusion is performed by
making the cell membranes more permeable. The fused hybrid cells (called
hybridomas), being cancer cells, will multiply rapidly and indefinitely and will produce
large amounts of the desired antibodies. They have to be selected and subsequently
cloned by limiting dilution. Supplemental media containing Interleukin-6 (such as
25 briclone) are usually essential for this step. Selection occurs via culturing the newly
fused primary hybridoma cells in selective-media, specifically media containing 1 x
concentration HAT for roughly 10—14 days. After using HAT it is often desirable to use
HT containing media. Cloning occurs after identification of positive primary hybridoma
cells.
30
Another aspect of the present invention relates to a binding molecule capable of binding
to RAGE and comprising the polypeptide or polypeptide complex according to the
invention. The polypeptides (or complexes thereof) and antibodies of the present



Protein 95 RAGE-1 VL 95: variable region for light chain; entire nolecule
| ength: 109 aa; SEQ ID NO 2 1 qgavvtqgesal ttspgetvtl tcrsstgavt tsnyanwqe
kpdhl f t glwo2b11ggbsasr apgv parfsgslig dkaaltitga qtedeai ypcTaiPayisnbsyed 30101
gggtkltvl VH 95: variable region for heavy chain; entire nol ecul e | ength:
115 aa; SEQ ID NO 25 1 gvqgl qgpgae | vkpgasvkl sckasgytft sywrhwkqr

pgqggl ew ge 51 snpsngrtny nekfknkat!l tvdkssstay ngl ssltsed savyycarap 101
yygf dyvgigptionirngy se Hﬁ@dzofllV&E@BQfS@@IUQQPQO&m(ﬂ/}EMQm%DC'PﬁoWér@p}’lPMﬁng@Es 1

WL 1501 el (el R dearl |t PRI OB R Bh celiLpd gpoth: 106 a2

SEQ I D qi A qspal QRsRLVS spkrvm sdt 551
skl asgvpar fsgsgsgtsy slti ssrreae daat yycqqw ssnpptfggg 101 tklei k VH 130
vari abl e rggl on for heavy chain; entire m)l ecul e | engt h: 119 aa; SEQ ID

26 1 eAAoPEIRGY. IV pE0D nesesanyt 1 Sy FnidkessCoERPN R Kb B P%@@%tgﬂeyy
pelt ¥t 91 EopRAGRF Y bleskBT VeSS ﬁ%Ml%ﬁng{%ér%ﬂﬁé dEQ I ERRT G Bl AUHRER Sor

Pr ot ei ariabl e regi ht c ain; entire nolecul e
| engt h:deté@ioaanf tBE@oIBCHI@ todthe samé. &u|te|t:ﬂ<e1srpmkensslaslplgehmlthowdlsramlsmsa tag

Kg\g{)q %1%8 SﬁPk%Vrm é)gak}g)St%gsrgt%spg\ép rH,Af\ ?aqgs,gcsi%ty%%aslotrlgﬁutn%gng%ahg%f%%/se
(GST) tag), fluorescence marker (e.g. FITC, fluorescein, rhodamine, Cy dyes or Alexa),
enzyme label (e.g. penicillinase, horseradish peroxidase and alkaline phosphatase), a

10 radiolabel (e.g. 3H, 32P, 35S, 125l or 14C). Additionally, the polypeptide (complex) may
be add to a support, particularly a solid support such as an array, bead (e.g. glass or
magnetic), a fiber, a film etc. The skilled person will be able to adapt the binding
molecule comprising the polypeptide or polypeptide complex of the present invention
and a further component to the intended use by choosing a suitable further component.

15
Another aspect of the present invention relates to a composition for use as a
medicament, the composition comprising at least one polypeptide of the invention

and/or at least one nucleic acid of the invention.

20 The pharmaceutical composition of the present invention may further encompass
pharmaceutically acceptable carriers and/or excipients. The pharmaceutically
acceptable carriers and/or excipients useful in this invention are conventional and may
include buffers, stabilizers, diluents, preservatives, and solubilizers. Remington's
Pharmaceutical Sciences, by E. W. Martin, Mack Publishing Co., Easton, PA, 15th

25  Edition (1975), describes compositions and formulations suitable for pharmaceutical
delivery of the polypeptides/nucleic acids disclosed herein. The content of the active
ingredient (polypeptide or nucleic acid) in the pharmaceutical composition is not limited
as far as it is useful for treating or preventing, but preferably contains 0.0000001-10%
by weight per total composition.

30
In general, the nature of the carrier or excipients will depend on the particular mode of
administration being employed. For instance, parenteral formulations usually comprise
injectable fluids that include pharmaceutically and physiologically acceptable fluids such
as water, physiological saline, balanced salt solutions, aqueous dextrose, glycerol or the
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Generally, an appropriate amount of a pharmaceutically acceptable salt is used in the
10  carrier to render the formulation isotonic. Examples of the carrier include but are not
limited to saline, Ringer's solution and dextrose solution. Preferably, acceptable
excipients, carriers, or stabilisers are preferably non-toxic at the dosages and
concentrations employed, including buffers such as citrate, phosphate, and other
organic acids; salt-forming counter-ions, e.g. sodium and potassium; low molecular
15 weight (> 10 amino acid residues) polypeptides; proteins, e.g. serum albumin, or
gelatine; hydrophilic polymers, e.g. polyvinylpyrrolidone; amino acids such as histidine,
glutamine, lysine, asparagine, arginine, or glycine; carbohydrates including glucose,
mannose, or dextrins; monosaccharides; disaccharides; other sugars, e.g. sucrose,
mannitol, trehalose or sorbitol; chelating agents, e.g. EDTA; non-ionic surfactants, e.g.
20  Tween, Pluronics or polyethylene glycol; antioxidants including methionine, ascorbic
acid and tocopherol; and/or preservatives, e.g. octadecyldimethylbenzyl ammonium
chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride;
phenol, butyl or benzyl alcohol; alkyl parabens, e.g. methyl or propyl paraben; catechol,
resorcinol; cyclohexanol; 3-pentanol; and m-cresol).
25
In a preferred embodiment the pharmaceutical composition further comprises an
immunostimulatory substance such as an adjuvant. The adjuvant can be selected
based on the method of administration and may include mineral oil-based adjuvants
such as Freund's complete and incomplete adjuvant, Montanide incomplete Seppic
30 adjuvant such as ISA, oil in water emulsion adjuvants such as the Ribi adjuvant system,
syntax adjuvant formulation containingmuramyl! dipeptide, or aluminum salt adjuvants.
Preferably, the adjuvant is a mineral oil-based adjuvant, most preferably ISA206
(SEPPIC, Paris, France). In a more preferred embodiment the immunostimulatory

substance is selected from the group comprising polycationic polymers, especially
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least one immunostimulatory nucleic acid. Immunostimulatory nucleic acids are e.g.
10  neutral or artificial CpG containing nucleic acids, short stretches of nucleic acids derived
from non-vertebrates or in form of short oligonucleotides (ODNs) containing non-
methylated cytosine-guanine dinucleotides (CpG) in a defined base context (e.g. as
described in WO 96/02555). Alternatively, also nucleic acids based on inosine and
cytidine as e.g. described in WO 01/93903, or deoxynucleic acids containing deoxy-
15 inosine and/or deoxyuridine residues (described in WO 01/93905 and WO 02/095027)
may preferably be used as immunostimulatory nucleic acids in the present invention.
Preferably, mixtures of different immunostimulatory nucleic acids are used in the
present invention. Additionally, the aforementioned polycationic compounds may be
combined with any of the immunostimulatory nucleic acids as aforementioned.
20  Preferably, such combinations are according to the ones described in WO 01/93905,
WO 02/32451, WO 01/54720, WO 01/93903, WO 02/13857 and WO 02/095027 and the

Australian patent application A 1924/2001.

The pharmaceutical composition encompasses at least one polypeptide or nucleic acid
25 of the invention; however, it may also contain a cocktail (i.e., a simple mixture)

containing different polypeptides and/or nucleic acids of the invention. The

polypeptide(s) of the present invention may also be used in the form of a

pharmaceutically acceptable salt. Suitable acids and bases which are capable of

forming salts with the peptides of the present invention are well known to those of skill in
30 the art, and include inorganic and organic acids and bases.

In a preferred embodiment of the present invention, the composition is intended or used
for treating a RAGE-related disease or disorder as known to the skilled person or as
defined herein, preferably selected from the group consisting of sepsis, septic shock,
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especially diabetes and/or an inflammatory disorder.

Another aspect of the present invention relates to a method of diagnosing a RAGE-
10 related disease or disorder as defined above, comprising the steps of:
(a) contacting a sample obtained from a subject with the polypeptide or polypeptide
complex or a binding molecule according to the present invention; and
(b) detecting the amount of RAGE,
wherein an altered amount of RAGE receptor relative to a control is indicative of a
15 RAGE-related disease or disorder.

The present invention also relates to diagnostic assays such as quantitative and
diagnostic assays for detecting RAGE or RAGE levels with the polypeptides or binding
of the present invention in cells and tissues or body fluids, including determination of
20 normal and abnormal levels. Assay techniques that can be used to determine levels of a
polypeptide or an antibody, in a sample derived from a host are well known to those of
skill in the art. Such assay methods include radioimmunoassays, competitive-binding
assays, Western Blot analysis and ELISA assays. Among these, ELISAs frequently are
preferred. An ELISA assay initially comprises preparing an antibody specific to the
25  polypeptide, particularly RAGE, preferably a monoclonal antibody. In addition, a reporter
antibody generally is prepared which binds to the monoclonal antibody. The reporter
antibody is attached to a detectable reagent such as radioactive, fluorescent or

enzymatic reagent, such as horseradish peroxidase enzyme.

30 The invention is not limited to the particular methodology, protocols, and reagents
described herein because they may vary. Further, the terminology used herein is for the
purpose of describing particular embodiments only and is not intended to limit the scope
of the present invention. As used herein and in the appended claims, the singular forms

"a", "an", and "the" include plural reference unless the context clearly dictates otherwise.
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enti reﬁr@ﬁ%gﬁégrhe%ggj:r;r%r?g%@gggl?' SEQ ID NO 13 1 sdvvitqtpl sl pvsigdga

si sckstksl | nsdgftyld wl gkpggsp 51 qglliylvsnr fsgvpdsfsg sgsgtdftlk

i srveaedl g vyycfqsnyf 101 pltfgggttl eik 5VH 240: variaple region for heavy
chai n; L€H8$$ eﬁﬁ?@éﬁh%""t"éﬁg?%:tg%lryc%ia?ndsé@quﬁf'ﬂéer@% and gny| Ydegyes used

| kk b t ' t af

o1 oF SaqhsnFERSAK e KRGS DRTHIGHTIRGOdH BY 818 of fRakeskn 1

RAGE- 1 avL iR5be Vield @bl ther énieotiohorAlihoggh ahwni methads rednoiatetidle Sierilgr hor 107
; SEQ ID NO, 14 1 di k f t d tck t kp, . kal i

55" asy BRI thesk earTbBicaloronddr uied ubomepive bbb e Ry fusion.,' Vo

the preferred methods, and materials are described herein.

10  The invention is further illustrated by the following example, although it will be
understood that the examples are included merely for purposes of illustration and are
not intended to limit the scope of the invention unless otherwise specifically indicated.

15 FIGURES:

Figure 1: Variable regions of light chain (left) and heavy chain (right) with CDRs.
Figure 2: ka/kd of antiRage Hybridomas tested with LP0O8062 (Rage) at 15 nM.
Figure 3: Kd ranges of selected antiRAGE monoclonal Antibodies

20  Figure 4: Inhibition of RAGE S100AG6 interaction.
Figure 5: Biacore analysis of RAGE 513_LP08062 (top) and 501-4 RAGE-1 050908 b

25 EXAMPLES:

EXAMPLE 1: Generation and Identification of Antibodies

30 Generation and ldentification of Antibodies has benn achieved according to methods
well known to a person skilled in the art. Such methods are disclosed in e.g (i)
Handbook of therapeutic antibodiesWiley-VCH, Weinheim; ISBN-10:3-527-31453-9;
ISBN-13:978-3-527-31453-9-; and/or in (ii) Therapeutic monoclonal antibodies: from



15VH 250: variable region for heavy chain; entire nolecule Iength: 120 aa;
SEQ ID NO 37 1 evkleesggg Ivgpggsnklscvasgftfs nywmwrqgs pekgl ewae 51
i rl ksnnyawohyaeaydgrf tisrddskss vylgmnlra edtgiyfcir pOT/EPg@opas@ywW
gqgt svtvss 20 Protein 253 RAGE-1 VL 2531 variable region for |ight chain;
entire nmolecule length: 113 aa; SEQ ID NO 15 1 divnsqgspss | avsvgekvt

meckssqtl1l yssngknyl a qakpagsl 51 klliywastr esgvpdrfag sgsgtdftlt

| SSvRad@nshy i c QlyiFgyISERL S/ odg0K! 1702 ndloman ) | GbITent oBrowedisr in
heavy g 1 qvql ggsgpe
IvkpgageﬁHUPhOI Sgyﬁpm@?hﬁm °§r§ pgqg%é%%%t%fﬁ%gggﬁgggnekf kgkat!| tad
kssstay mgl ssltsed savyfcaryd 101 ydyanmdywggq gtsvtvss 30 Protein 259 RAGE

-1 VL 259: varlable regi on for ght chain; entire nolecule Iength: 109 aa;
sEQ | DERAMELELS o Selerdion of A BRIAROUSATIBO0R ¢ snyanwvae kpdhl figi i 51
ggt enrapgv parfsgslig dkaaltitga qgtedeaiyfc al wsnhwf 101 gggtkltvl WO
2011/ 042548PCT/ EP2010/ 065124 36 VH 259: vari abl e region for heavy chai n;
ent i r e Oftthe antibotl msvailable7tea 23 SEQibda idOha8e beeqgvidénfifiegiaand selegtesiviiased
sckasgyaft nylidwnqr pgqgl ewi gv Si inpgsggtny nekftgkatl tadkssstay

ngl ssl t%¥dd savyfcarrr

the binding constants (KD < 1.0 E-9 M and koff £ 2.0 E-3 s-1) and
Cross species reactivity with rat, mouse & Cyno sRAGE
10

The following amino acid sequences for variable regions of anti-rage monoclonal
antibodies have been determined:

15 Protein 56 RAGE-1

VL 56: variable region for light chain; entire molecule length: 107 aa; SEQ ID NO: 1
1 divmtqsqgkf mstsvgdrvs vickasqnvg invawyqqgkp ggspkaliys
51 asyrysgvpd rftgsgsgtd ftliisnvgs edlaeyfcqq ynnyprtfgg
20 101 gtkleik
VH 56: variable region for heavy chain; entire molecule length: 115 aa; SEQ ID NO: 24
1 qvglggsgpe Ivkpgasvri sckasgytft syfinwvkqr pgaglewigw
51 iypgnvntky nekfkdkatl tadkssstay mqlsnltsed savyfcvrgq
101 Igdywgqgit ltvss
25
Protein 95 RAGE-1
VL 95: variable region for light chain; entire molecule length: 109 aa; SEQ ID NO: 2
1 qavvtqgesal ttspgetvtl tersstgavt tsnyanwvqe kpdhlftglt
51 ggtnnrapgv parfsgslig dkaaltitga gtedeaiyfc alwysnhwvf
30 101 gggtkltvl
VH 95: variable region for heavy chain; entire molecule length: 115 aa; SEQ ID NO: 25
1 qvglggpgae Ivkpgasvkl sckasgytft sywmhwvkqgr pgaglewige
51 snpsngrtny nekfknkatl tvdkssstay mqlssltsed savyycarap
101 yygfdywgqg ttltvss



101 vdtndywgqg tsvtvss 5 Protein 283 RACGE-1 VL 283: variable region for
light chain; entire nolecule length: 109 aa; SEQ ID NO 17 1 qgavvtqgesal

t t spget viwoterizaegavt t snyanwge kpdhl ftgli 51 rgtnnrapgeTmEeedingsing

dkaal titga qtedeai yfc al wsnhwf 101013gggtkltvl VH 283: variabl e region
for heavy chain; entire nolecule length: 118 aa; SEQ ID NGO 40 1 qgvgl ggsgae
| vr pgt svkv sckasgyaft nyliewkqgr pgggl ew gv 51 i npgsggtny serfkgkatl tad
kssstay ngl ssltsdd savyfcasyr 101 ydggmdywgq gtsvtvss 15 Protein 316 RAGE-1

VL 316: n for light chain; entire nolecule |ength: 111 aa;
SEQ | DF)Né?erl ggq??d&égtﬁspas | avsl ggrat i scrasksvs I sgysyl hwn qgkpgqgspkl 51

liylas Ml_e$3@mmrab@m|@gfmlﬂ”ghncﬂinupveet&éaablgculeqbsgtel PP6 201 SEQ Do KI ei k
VH 316: varjable region for heavy chain; entire m)l ecul e length: 118 aa;
SEQ I D NO hﬂ'Viqa%flfHa%ﬁ?tQ@ Nb%@%ﬂﬁﬁ\ﬁ wokuygoksq ol kqr pgqgl ewi gm Si

| dpgnsetr | éggigﬁ %s(lj (Eﬁy 101 ygsslrvwga
gtt\§/tvss ZéqPro b ff%‘ééi@%?%ﬁ{i 326: vaﬁica egrr@t@ﬁgfor | i ght chai n;
entire nol é@htkﬁelkengt h: 108 aa; SEQ ID NO 19 1 divntgsqgkf nstsvgdrvs
| tckasw%ba\\llg gglgﬁ%)r%ea\& chain; entire molecule length: 119 aa; SEQ ID NO: 26
1 evglvesggg Ivkpggslkl scaasgftfs syvmswvrgs pekriewvae
51 issggsytyy pdtvtgrfti srdndkntly lemssirsed tamyycarpp

10 101 ygkdamdywg qgtsvtvss

Protein 140 RAGE-1
VL 140: variable region for light chain; entire molecule length: 108 aa; SEQ ID NO: 4
1 qivltgspai msaspgekvt iscsasssvs ymywyqqkpg sspkpwiyrt
15 51 snlasgvpar fsgsgsgtsy sltissmeae daatyycqqy hsyppmytfg
101 ggtkleik
VH 140: variable region for heavy chain; entire molecule length: 121 aa; SEQ ID NO: 27
1 qvqlggpgae Ivkpgasvrl sckasgytft sywmhwvkqr pgqglewige
51 inpsngrtny nekfkskatl tvdkssstay mqlssltsed savyycardg
20 101 Igyrpiamdy wgqgtsvtvs s

Protein 152 RAGE-1
VL 152: variable region for light chain; entire molecule length: 110 aa; SEQ ID NO: 5
1 divltgspas lavslggrat iscrasksvg tsdssymhwy qgkpgqgppkl
25 51 liylasnles gvparfsgsg sgtdftinih pveeedaaty ycghsrelyt
101 fgggtkleik
VH 152: variable region for heavy chain; entire molecule length: 115 aa; SEQ ID NO: 28
1 dvqglgesgpd Ivkpsgslsl tctvtgysit sgyswhwirqg fpgnklewmg
51 yihysgstny npslksrisi trdtsknqff Iginsvtted tatyycargg
30 101 dfaywgqgtl vtvsa

Protein 158 RAGE-1
VL 158: variable region for light chain; entire molecule length: 113 aa; SEQ ID NO: 6
1 sdwvltqtpl slpvnigdga sisckstksl Insdgftyld wylgkpgqsp



Si asnrytgvpd rftgsgsgtd ftltisnnmgs edl adyfcqq yssyplltfg 30101 agtklelk VH
326: variable region for heavy chain; entire nolecule length: 119 aa; SEQ

| D NO 42wbd 2eukdsy®8ggg | vkpggsl kl scaasgfafs sydmswr qt ppelrbewosi12Ei

| ssggsytsy pdsvqgrfti srdnarntly | gnssBssed tal yycassq 101 | ppyandywy

ggt svtvss WO 2011/ 042548PCT/ EP2010/ 065124 37 Protein 347 RACGE-1 VL 347:

vari able region for light chain; entire nolecule Iength: 107 aa; SEQ I D NO
20 1 dignt @géﬂWYWﬁ@\@dﬁSgi&%éﬁgﬂlk isveagdgwWHKasYapr | 1i sg 5Si attl et gvps

rf sgsgsgkd ' edvatyycqq ywstpytfgg 101 gtklelk VH 347: variable
regi on for1%té\@];9bghi§/}eﬂ? entire nolecule length: 118 aa; SEQID NO 43 1

qval qqsghd 5Bakqrise kegis fasgdviytcheyrvwaniv enol @gdg lewtiof 1 8 aanPEQVIYE RYD: 29
I pkf kdkat| tadkssstay | ssltsed savyycarsd 10101 %g fdvwga gttvtvss
Protei n 499 W%Wﬂk%ﬁm)&ﬁkﬁ?ﬂ%ﬂfdéé'inBWV\kg@ POrgHWedi n: entire nol ecul e

| engt h: 10 ; %QI,I | ; vs itckasqgdvs tavawqgkp
gqsgkl | yséfggﬁet y f?gv gaf%lteéss%s%){ngmﬁmdlggg %éﬂg{jl avyycqq hyntprtfgg 101

gt kl ei k VH @BByyaadyealy qgtsdgson f or heavy chain; entire nolecul e | ength:
113 aa; SEQ ID NO 44 1 evqglqgsgtv | arpgasvkm sckasgytft sywrhwkqr
pgqgl ewi ga Si iypgdsdtyy ngkfkgkakl tavtststay nel ssltned savyyctrnw

Protein 164 RAGE-1
VL 164: variable region for light chain; entire molecule length: 107 aa; SEQ ID NO: 7
10 1 nivmtgspks msmsvgervt Isckasenvg tyvswyqqgkp eqspklliyg
51 asnrytgvpd rftgsgsatd ftltissvga edladyhcgq sytypytfgg
101 gtkleik
VH 164: variable region for heavy chain; entire molecule length: 116 aa; SEQ ID NO: 30
1 qvalggpgse Ivrpgasvkl sckasgytft nywmhwvkqr pgqglewign
15 51 iypgsgstny dekfkskatl tvdtssstay mqlssltsed savyyctrir
101 rgiaywgqgt Ivtvsa

Protein 166 RAGE-1
VL 166: variable region for light chain; entire molecule length: 112 aa; SEQ ID NO: 8
20 1 nimmtgspss lavsagekvt msckssqsvl yssngknyla wyqgkpggsp
51 klliywastr esgvpdrftg sgsgtdftlt issvqaedla vyychqylss
101 ytfgggtkle ik
VH 166: variable region for heavy chain; entire molecule length: 119 aa; SEQ ID NO: 31
1 qvglqgsgpe Ivkpgtsvri sckasgytft syyinwvkagr pggglewigw
25 51 iypgnvitny hekfkgkasl tadkssstay mqlssltsed savyfcared
101 pfaywgqgtl vtvsa

Protein 173 RAGE-1
VL 173: variable region for light chain; entire molecule length: 107 aa; SEQ ID NO: 9
30 1 divmtqgsgkf mstsvgdrvs vtckasqnvg tnvawyqqgkp ggspkaliys
51 asyrysgvpd rftgsgsgtd ftltisnvgs edlaeyfcqq ynsypltfga
101 gtklelk
VH 173: variable region for heavy chain; entire molecule length: 120 aa; SEQ ID NO: 32

1 evkleesggg lvgpggsmkl scvasgftfs nywmnwvrgs pekglewvae



20101 dywgqgttlt vss Protein 501-4 RAGE-1 VL 501-4: variable region for
light chain; entire nolecule length: 109 aa; SEQ ID NO 22 1 qgavvtqgesal

t t spget vtwotorizmegavt t snyanwge kpdhl ftgli 25Si ggt nnr apaeppanficgsd i g
dkaal titga qtedeai yfc al wsnhwf 101 gg¢tkltvl VH 501-4: variable region
for heavy chain; entire nolecule length: 120 aa; SEQ ID NO 45 1 evnl vdsggg
| vkpggsl kl scaasgftfr syamswrqt pekrlewat 30Si issggsytyy pdsvrgrftt
srdngknt | y d1drssnmyaébyaeswkgedisnddsies wyiinaadira gdpgiMyeil vt vsa Protein 529

RAGE-1 VL ; rd | for light chain; entire nolecule | ength: 109
aa; SEQ | D%%qy@d’@@@@rﬂ% 48PCT/ EP2010/ 065124 38 1 gavvt gesal
ttspgetvtl tcrsstgavt tsnyanwqe kpdhlftgli 51 ggtnnrspgv parfsgslig

dkaal tit ga gtedeaj é,f c, al wsnhl vf 101 gggtkl t vl VH 529: variabl e region
f or hef\fgtedrhéﬁﬁ;R% £rte nolecule Iength: 119 aa; SEQ ID NO 46 51

o o BT PR RERAPYR S MR BNGhe 7 8, SEINES 10
1 nivmtgspks msmsvgervt Isckasenvg tyvswyqagkp eqspklliyg
51 asnrytgvpd rftgsgsatd ftltissvga edladyhcgq sysypytfgg
101 gtkleik
VH 183: variable region for heavy chain; entire molecule length: 116 aa; SEQ ID NO: 33
10 1 evglqqgsgtv larpgasvkm sckasgysft sywmhwvkar pgaglewiga
51 ifpgnsdtty ngktkgkakl tavtsastay melssltned savyyctglr

101 rgfpywgqgt vtvsv

Protein 184 RAGE-1
15 VL 184: variable region for light chain; entire molecule length: 111 aa; SEQ ID NO: 11
1 divltgspas lavslggrat iscrasksvs tsgysymhwy qqkpgqppkl
51 liylashles gvparfsgsg sgtdfsinih pveeedaaty ycghsrelpw
101 tfgggtklei k
VH 184: variable region for heavy chain; entire molecule length: 120 aa; SEQ ID NO: 34
20 1 qvglqggsgae Ivrpgtsvkv sckasgyaft nyliewvkgr pggglewigm
51 inpgsggtny nekfkgkatl tadkssstay mqlssltsdd savyfcargr
101 gghyryfdvw gagttvtvss

Protein 210 RAGE-1
25 VL 210: variable region for light chain; entire molecule length: 110 aa; SEQ ID NO: 12
1 qavvtqgesal ttspgetvtl tcrsstgavt tsnyanwvqe kpdhlftgli
51 ggtnnrapgv parfsgslig dkaaltitga gtedeaiyfc alwysnhfwv
101 fgggtkltvl
VH 210: variable region for heavy chain; entire molecule length: 119 aa; SEQ ID NO: 35
30 1 hseiqlgqtg pelvkpgasv kisckasgys ftdyimvwvk gshgkslewi
51 gtinpyygst synlkfkgka tltvdkssst anmqlnslts edsavyycar
101 Irlyamdywg qgtsvtvss

Protein 240 RAGE-1



101 sdywyfdvwg agttvtvss 10 EXAMPLE 3: Characterization of Selected mAbs in
Conpetition ELI SA with 5100Al 2 and S100A6 For the 5100Al 2 Conpetition ELISA
Assay welwe 2nevaziagen coated with 5100AI 2 at 0.5 pg/ wel ipcT/EPeo0@EL10] ,
RAGE-Fc at 10 pg/nmL and conpeting mAb af 10 pg/nmi were 15 pre-incubated at
roomtenperature for 30 mn. The m xture was transferred into

5100Al 2-coat ed pl ates and i ncubated under agitation at roomteﬂﬁerature for

2 hour /L Btin@rireEEggiones ligbt eraiegenirermalgculeneqainrd 13 ges SEQ IPOID kY ng

™ (3, 3", T r@g@ - i, Gl None of the 27 anti body
tested shomkgd\é\akqé%losiévs a(i ?'\%P@%%%%@\é&%%gggﬁ 2 interaction. 20 For
t he 5100A6 5qayipgvsririfegvddsisyisdspaiikuervesedigwgybfgenyfcoat ed with 5100A6 at
0.5 pg/ wel Thereafter, RAGE-Fc at 10 pg/nL and conpeting mAb at 10 pg/niL

| | _
have been POEPIGOGELEEd at room tenperature for 30 min. The mixture was
t f i . : i i i .
Foom t eiran0; e B, EARAY Mol SuRE SIS R T Ra BOEEAD D36, | 46
Fc- speci fi ct BOvgsgpedkKpdgetyk3 scBasgyait dgsmhhwkgampgkdkiMoegwi di ne) at 450 nm
It could be,ksho t hat of .27 . anti bodi ble to disrupt
RAGE. Fo! 1 60 AB oy 2ecfsmier tSiay i dRadSlav R 5 mbs (show ng an
i nhi bi tory1@ffﬁ95m§,@,‘#%d.t8\g§§@3; LP08104; LP08105; LP08108 30 and LP08122D)
i

dose- dependency”of In Ition of RAGE-5100A6 binding (1C50) was tested. For
this, coating with 5100A6 was carried out as detailed above. RAGE-Fc at

10pg/ S | ith conpeting mAb (2-fold serial dilutions starting
at q?ogtpﬁ\éferw bﬁ@?@%%}’&emerature for 2 hours. Binding was detected by by
anti | o $50:5R#iRbld fdraighit Bediaxystasensliediledahgthtsonaal BBL Nment HRP
at 450 nm WD 2011/ 042548PCT/ EP2010/ 065124 39 The foll ow ng 1050 val ues

wer e obt ai nb@MNgAsEHeNalsy oG dekasasye i\ YKIKPAASPKlY4) : 56 RAGE- 1
(LE8%199 A58mcglbfodts s BgPrebd ARllGA 2 s 1. ((0eion)
101 gtklelk
15 VH 250: variable region for heavy chain; entire molecule length: 120 aa; SEQ ID NO: 37
1 evkleesggg lvgpggsmkl scvasgftfs nywmnwvrgs pekglewvae
51 irlksnnyat hyaesvkgrf tisrddskss vylgmnnlra edtgiyfcir
101 dygnyamdyw gqgtsvtvss

20  Protein 253 RAGE-1
VL 253: variable region for light chain; entire molecule length: 113 aa; SEQ ID NO: 15
1 divmsqgspss lavsvgekvt msckssqtll yssngknyla wyqgkpgagsl
51 klliywastr esgvpdrfag sgsgtdftlt issvkaedla vyycqqyfgy
101 pytfgggtkl eik
25  VH 253: variable region for heavy chain; entire molecule length: 118 aa; SEQ ID NO: 38
1 qvglqggsgpe Ivkpgasvri sckasgytft dyyinwvkgr pgaglewigw
51 iypgnvitky nekfkgkatl tadkssstay mqlssltsed savyfcaryd
101 ydyamdywgq gtsvtvss

30 Protein 259 RAGE -1
VL 259: variable region for light chain; entire molecule length: 109 aa; SEQ ID NO: 16
1 gavvtgesal ttspgetvtl tcrsstgavt tsnyanwvqe kpdhlftgli
51 ggtnnrapgv parfsgslig dkaaltitga gtedeaiyfc alwysnhwvf
101 gggtkltvl



8.33 [6.20; 11.20] pg/nL (55.5nM 158 RAGE-1 (LP08105): 1050 = 6.79 [5.01;
9.21] pg/nL (45.3nM Control XT-M4 (LP08130): 1050 = 5.20 [3.18; 8.53]
pg/ mL (34v6nM1/i¥essdose- ef fect obtained with 152 RAGE-1 pCiPGR20O0)65124 | n
summary, 4 mAbs di srupt hRAGE- S100A6 i A6eraction with a maxi mum i nhibitory
10effect of 50% EXAMPLE 4: Characterization of mAbs identified in
Corrpetltlon Assay 15The conpetition assays have been perfornmed according to

oper at i\i3 EEOWM%éeglﬂaﬁord?%awhalmW ﬂ&'%%@ﬂ@mhskﬂ padSER IDhHO43P.
Such t dbook listed
oxanmi o 1 TALoBSGRE g2k s aR b hd e B0 0 S i o 0

WO 2011/ 0455485’@%@&96&@&@%&%4@53&@#@39%%@aEyﬂCSAcrassay showed that 5

mAbs strong(l){ bl ock hRAGE- S100B i nteraction, nanmely 158 RAGE-1 (LP08105)
with a | cob0EVEMHIVIQY BYWSS0. 166] pg/nL (0. 72 nM

5
Protein 283 RAGE-1
VL 283: variable region for light chain; entire molecule length: 109 aa; SEQ ID NO: 17
1 gavvtgesal ttspgetvtl tcrsstgavt tsnyanwvqe kpdhlftgli
51 rgtnnrapgv parfsgslig dkaaltitga qtedeaiyfc alwysnhwvf
10 101 gggtkltvl
VH 283: variable region for heavy chain; entire molecule length: 118 aa; SEQ ID NO: 40
1 qvglggsgae Ivrpgtsvkv sckasgyaft nyliewvkqgr pgaglewigv
51 inpgsggtny serfkgkatl tadkssstay mqlssltsdd savyfcasyr
101 ydggmdywgq gtsvtvss
15
Protein 316 RAGE-1
VL 316: variable region for light chain; entire molecule length: 111 aa; SEQ ID NO: 18
1 divltgspas lavslggrat iscrasksvs isgysylhwn qgkpgqspkl
51 liylasnles gvparfsgsg sgtdftinin pveeedaaty ycghsrelpy
20 101 tfgggtklei k
VH 316: variable region for heavy chain; entire molecule length: 118 aa; SEQ ID NO: 41
1 qvglqgsgpe Ivrpgasvkm sckasgytft sywmhwvkqr pggglewigm
51 idpsnsetrl ngkfkdkatl nvdkssntay mgqlssltsed savyycarnf
101 ygsslrvwga gttvtvss
25
Protein 326 RAGE-1
VL 326: variable region for light chain; entire molecule length: 108 aa; SEQ ID NO: 19
1 divmtqsqgkf mstsvgdrvs itckasqnvg tavawyqgkp ggspklliys
51 asnrytgvpd rftgsgsgtd ftitisnmqgs edladyfcqq yssyplitfg
30 101 agtklelk
VH 326: variable region for heavy chain; entire molecule length: 119 aa; SEQ ID NO: 42
1 evklvesggg Ivkpggslkl scaasgfafs sydmswvrqgt pekrlewvat
51 issggsytsy pdsvqgrfti srdnarntly lgmssirsed talyycassq
101 Ippyamdywg qgtsvtvss



240 RAGE-1 (LP08108) with a 1C50 = 0.123 [0.073; 0.204] pg/nm (0.82 nM
5166 RAGE-1 (LP08122) with a 1C50 = 0.128 [0.093; 0.176] pg/nmL (0.85 nM
253 RAGE-Wo(bAAA1AE) with a I C50 = 0.108 [0.082; 0.131] ppy/EPR010065424 NM) 326
RAGE-1 (LP08137) with a 1C50 = 0.097 [687064; 0.148] pg/nmL (0.64 nM

XT- MA4(LP08130) with a IC50 = 0.208 [0.117; 0.368] pg/nL (1.37 nM 2 mAbs

bl ock hRAGE-HMEB1 i nteraction nanely 10158 RAGE-1 (LP08105) with a IC50 =
0.290 [0.189; 0.447] pg/nL (1.39 nM 240 RAGE-1 (LP08108) with a IC50 =

0. 310 | 70 49. pg/m (2.06 nM XT-M4 (LPO8130) with a IC50 = 0.272

[ O. 168;F98,?e)1r28]49 %’?ﬁk ?1. 79 nM 4 mAbs di srupt hRAGE- S100A6 interaction,
namel y \A63RAGErBb(d Oy lighCothir; dntiré rhdledule [8n@B]} 108/t SEQ 3 NOAH20L5 240
RAGE-1 (LP08108) with a I C50 = 6.66 [4.33; 10.20] pg/nL (44.4 nM 166
RAGE- 1 ( LPoBgiphtaRsenisysiognd itckasds ywlanyqakn 9pepriiRg m. (55.5 nM 158

RAGE-1 (LP 1 = ; nm. (45.3 n XT- V4
(L%Slst()) ot iqthetohs Hefsgogl %"?ﬁi'g‘?eg.é%[gfw%(g}'ﬁ%ﬂp%’%éa nl(\/) 29 EMAVPLE &
Char act eri ¥@t gtkkelof nmAbs in Biacore Assay The assay is based on a capture
assa i i mmobi i zed anti-nmouse.Fc 1gG on chip. ri bil i,zati.on
of ant VHEGTR A b rain B NEA i s P Ao Btk 1 oy SREADNER ae
coupling to } I { of 11 mn and a
flowrate o} a\1/ pisgén]? %%gmggﬁ%&’?ﬁg a@%agégégﬁﬁsed as

i mobi | i zatldapsivytesripkfrticatpiagkessiay oralesitsedidaypycaradi - nouse Fc, Biacore

BR-1008- 38 1 /... For binding analysis SN anti-RACGE mAb diluted in
ruA i ng bu%q)éﬁa\é'y%%"}% é&%%ﬁ rate 30 5pl/mn) and sRAGE (V-Cl1 -C2) | ot

LP08062 diluted in running buffer at 15 nM (flow rate 50pl/mn) was used as
anal yte and |igand, respectively (running buffer: HBS-P + BSA 12ng/nL + CM
Dext r afroteiy AR RAGEREgener ati on sol ution: 10nmM G ycine pH 1.7). Langmuir

Vo 2011 30% BRI R Db 3 4 e G RE e R R SER p B © =
i Mmobi | i zed! divinitgbRGRSIMGSrvs itckasqdvs tavawyqggkp ggspklliys
15 51 asyrytgvpd rftgsgsgtd ftftissvga edlavyycqq hyntprtfgg
101 gtkleik
VH 499: variable region for heavy chain; entire molecule length: 113 aa; SEQ ID NO: 44

1 evglqgsgtv larpgasvkm sckasgytft sywmhwvkqr pgaglewiga
51 iypgdsdtyy ngktkgkakl tavtststay melssltned savyyctrnw
20 101 dywgqgttlt vss

Protein 501-4 RAGE-1
VL 501-4: variable region for light chain; entire molecule length: 109 aa; SEQ ID NO: 22
1 gavvtgesal ttspgetvtl tcrsstgavt tsnyanwvqe kpdhlftgli
25 51 ggtnnrapdv parfsgslig dkaaltitga gtedeaiyfc alwysnhwvf
101 gggtkltvl
VH 501-4: variable region for heavy chain; entire molecule length: 120 aa; SEQ ID NO:
45
1 evmlvdsggg Ivkpggslkl scaasgftfr syamswvrqt pekrlewvat
30 51 issggsytyy pdsvrgrftt srdngkntly lgmsslrsed tamyycarhg
101 gnysawftyw gqgtlvtvsa

Protein 529 RAGE-1
VL 529: variable region for light chain; entire molecule length: 109 aa; SEQ ID NO: 23
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1 gavvtgesal ttspgetvtl tcrsstgavt tsnyanwvqe kpdhlftgli
51 ggtnnrspgv parfsgslig dkaaltitga qtedeaiyfc alwysnhlvf
101 gggtkltvl
VH 529: variable region for heavy chain; entire molecule length: 119 aa; SEQ ID NO: 46
1 hseiqlgqgtg pelvkpgasv kisckasgys ftdyimlwvk gshgkslewi
51 gninpyygst fynlktkgka tltvdkssst aymqinslts edsavyycar
101 sdywyfdvwg agttvtvss

EXAMPLE 3: Characterization of Selected mAbs in Competition ELISA with S100A12
and S100A6

For the S100A12 Competition ELISA Assay wells have been coated with S100A12 at
0.5 pg/well. Thereafter, RAGE-Fc at 10 ug/mL and competing mAb at 10 pg/mL were
pre-incubated at room temperature for 30 min. The mixture was transferred into
S100A12-coated plates and incubated under agitation at room temperature for 2 hours.
Bound RAGE-Fc was detected with anti-hlgG Fc-specific-POD using TMB (3, 3/, 5, 5'-
Tetramethylbenzidine) at 450 nm. None of the 27 antibody tested showed antagonist
activity on RAGE-Fc / S100A12 interaction.

For the S100A6 Competition ELISA Assay wells have been coated with S100A6 at 0.5
ug/well. Thereafter, RAGE-Fc at 10 pg/mL and competing mAb at 10 ug/mL have been
pre-incubated at room temperature for 30 min. The mixture was transferred into S100A6
-coated plates and incubated under agitation at room temperature for 2 hours. Bound
RAGE-Fc was detected with anti-hlgG Fc-specific-POD using TMB (3, 3', 5, 5'-
Tetramethylbenzidine) at 450 nm. It could be shown that 7 of 27 antibodies were able to
disrupt RAGE-Fc/S100A6 interaction (15-35% inhibition).

For 5 mAbs (showing an inhibitory effect >20%; LP08103; LP08104; LP08105; LP08108
and LP08122D) dose-dependency of inhibition of RAGE-S100A6 binding (IC50) was
tested. For this, coating with S100A6 was carried out as detailed above. RAGE-Fc at
10pg/mL was incubetd with competing mAb (2-fold serial dilutions starting at 100 pg/ml
at room temperature for 2 hours. Binding was detected by by anti IgG Fc-specific
antibody peroxydase conjugate using TMB1 component HRP at 450 nm.
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The following IC50 values were obtained for the antibodies tested (see also Fig. 4):
56 RAGE-1 (LP08103): IC50 = 1.16 [0.47; 2.80] ug/mL (7.73nM)

240 RAGE-1 (LP08108): IC50 = 6.66 [4.33; 10.20] ug/mL (44.4nM)

166 RAGE-1 (LP08122): IC50 = 8.33 [6.20; 11.20] ug/mL (55.5nM)

158 RAGE-1 (LP08105): IC50 = 6.79 [5.01; 9.21] ug/mL (45.3nM)

Control XT-M4 (LP08130): IC50 = 5.20 [3.18; 8.53] ug/mL (34.6nM)

No dose-effect obtained with 152 RAGE-1 (LP08104)

In summary, 4 mAbs disrupt hRAGE-S100A6 interaction with a maximum inhibitory
effect of 50%.

EXAMPLE 4: Characterization of mAbs identified in Competition Assay

The competition assays have been performed according to operating procedures
that are well known to a person skilled in the art. Such operating procedures are
comprised within the handbooks as listed in example 1. The results of

competition asssays are compiled by table 1.
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Competition ELISA assay showed that
5 mAbs strongly block hRAGE-S100B interaction, namely

158 RAGE-1 (LP08105) with a IC50 = 0.109 [0.071; 0.166] ug/mL (0.72 nM)

240 RAGE-1 (LP08108) with a IC50 = 0.123 [0.073; 0.204] ug/mL (0.82 nM)
5 166 RAGE-1 (LP08122) with a IC50 = 0.128 [0.093; 0.176] ug/mL (0.85 nM)

253 RAGE-1 (LP08127) with a IC50 = 0.108 [0.082; 0.131] ug/mL (0.72 nM)

326 RAGE-1 (LP08137) with a IC50 = 0.097 [0.064; 0.148] ug/mL (0.64 nM)

XT-M4(LP08130) with a IC50 = 0.208 [0.117; 0.368] ug/mL (1.37 nM)

2 mADbs block hRAGE-HMGB1 interaction namely

10 158 RAGE-1 (LP08105) with a IC50 = 0.290 [0.189; 0.447] ug/mL (1.39 nM)
240 RAGE-1 (LP08108) with a IC50 = 0.310 [0.270; 0.463] pug/mL (2.06 nM)
XT-M4 (LP08130) with a IC50 = 0.272 [0.168 ; 0,439] ug/mL (1.79 nM)
4 mAbs disrupt hRAGE-S100AG6 interaction, namely

56 RAGE-1 (LP08103): IC50 = 1.16 [0.47; 2.80] pg/mL (7.73 nM)

15 240 RAGE-1 (LP08108) with a IC50 = 6.66 [4.33; 10.20] pg/mL (44.4 nM)
166 RAGE-1 (LP08122) with a IC50 = 8.33 [6.20; 11.20] pg/mL (55.5 nM)
158 RAGE-1 (LP08105) with a IC50 = 6.79 [5.01; 9.21] pg/mL (45.3 nM)
XT-M4 (LP08130) with a IC50 = 5.20 [3.18; 8.53] ug/mL (34.6 nM)

20
EXAMPLE 5: Characterization of mAbs in Biacore Assay

The assay is based on a capture assay using immobilized anti-mouse Fc IgG on CM5
chip. For immobilization of anti-Fc antibody HBS-EP was used as running buffer.
25  Standard amine coupling to a CMS5 chip was carried out at a contact time of 11 min and
a flow rate of 10 pl/min. 10mM Sodium Acetate pH 5.0 was used as immobilization
buffer. The protein concentration (anti-mouse Fc, Biacore BR-1008-38) was 100 pg/mL.

For binding analysis SN anti-RAGE mAb diluted in running buffer at 1/10 (flow rate
30  5ul/min) and sRAGE (V-C1-C2) lot LP08062 diluted in running buffer at 15 nM (flow rate
50ul/min) was used as analyte and ligand, respectively (running buffer: HBS-P + BSA
12mg/mL + CM Dextran 12mg/mL and Regeneration solution: 10mM Glycine pH 1.7).
Langmuir 1:1 analysis was used as fitting model. Results are summarized in Table 2.
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Table 2: Human RAGE binding to immobilized anti-hRAGE mAbs

BlAcore
kon koff Ko
56 RAGE-1 2.89E+06 5.39E-03 1.87E-09
95 RAGE-1 2.66E+06 1.23E-03 4.62E-10
130 RAGE-1 5.76E+06 1.36E-03 2.36E-10
140 RAGE-1 5.19E+06 1.57E-03 3.03E-10
152 RAGE-1 3.86E+06 2.65E-03 6.87E-10
158 RAGE-1 4.02E+06 2.53E-03 6.29E-10
164 RAGE-1 1.80E+06 2.03E-03 1.13E-09
166 RAGE-1 3.24E+06 7.58E-04 2.34E-10
173 RAGE-1 3.35E+06 2.27E-03 6.78E-10
183 RAGE-1 1.58E+06 2.73E-03 1.73E-09
184 RAGE-1 2.74E+06 1.63E-03 5.95E-10
210 RAGE-1 3.88E+06 1.07E-03 2.76E-10
240 RAGE-1 3.47E+06 7.69E-04 2.22E-10
250 RAGE-1 3.58E+06 1.99E-03 5.56E-10
253 RAGE-1 3.89E+06 1.99E-03 5.12E-10
259 RAGE-1 4.34E+06 2.24E-03 5.16E-10
283 RAGE-1 5.29E+06 1.96E-03 3.71E-10
298 RAGE-1 4.67E+06 2.42E-04 5.18E-11
316 RAGE-1 | 5.54E+06 | 1.77E-03 3.19E-10
326 RAGE-1 2.87E+06 1.71E-03 5.96E-10
347 RAGE-1 3.41E+06 2.27E-03 6.66E-10
400 RAGE-1 1.75E+06 3.14E-04 1.79E-10
499 RAGE-1 1.98E+06 1.57E-03 7.93E-10
501-4 RAGE-1] 1.20E+06 1.03E-04 8.58E-11
513 RAGE-1 2.69E+06 1.58E-03 5.87E-10
529 RAGE-1 3.06E+06 1.69E-03 5.52E-10
544 RAGE-1 | 2.79E+06 | 1.58E-03 5.66E-10
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Claims

5 1. A polypeptide or polypeptide complex comprising at least the two amino acid
sequences or functionally active variants thereof, wherein the least the two amino
acid sequences are

SEQ ID NO:1 and SEQ ID NO:24,
SEQ ID NO:2 and SEQ ID NO:25,
10 - SEQ ID NO:3 and SEQ ID NO:26,
SEQ ID NO:4 and SEQ ID NO:27,
SEQ ID NO:5 and SEQ ID NO:28,
SEQ ID NO:6 and SEQ ID NO:29,
SEQ ID NO:7 and SEQ ID NO:30,
15 - SEQ ID NO:8 and SEQ ID NO:31,
SEQ ID NO:9 and SEQ ID NO:32,
SEQ ID NO:10 and SEQ ID NO:33,
SEQ ID NO:11 and SEQ ID NO:34,
SEQ ID NO:12 and SEQ ID NO:35,
20 - SEQ ID NO:13 and SEQ ID NO:36,
SEQ ID NO:14 and SEQ ID NO:37,
SEQ ID NO:15 and SEQ ID NO:38,
SEQ ID NO:16 and SEQ ID NO:39,
SEQ ID NO:17 and SEQ ID NO:40,
25 - SEQ ID NO:18 and SEQ ID NO:41,
SEQ ID NO:19 and SEQ ID NO:42,
SEQ ID NO:20 and SEQ ID NO:43,
SEQ ID NO:21 and SEQ ID NO:44,
SEQ ID NO:22 and SEQ ID NO:45, and/or
30 - SEQ ID NO:23 and SEQ ID NO:46,
wherein these sequences are arranged to allow for specific binding to the
“receptor for advanced glycation endproducts® (RAGE).
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t he two awDnolaapsissequences are SEQ ID NO 1 and SEQ | DrN@EP401088324 D NO. 2
and SEQ ID NGO 25, 10 SEQ ID NO 3 and SE®Q ID NO 26, SEQ ID NO 4 and SEQ I D
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L3), preferggply CDR L1, CDR L2 and CDR L3, of the respective sequence of

SEQID NO 1 to 23; and/or 5 wherein the functionally active variant of
any of the sequences SEQ ID NO 24 to 46 conprises the conplenentarity

td0y eshect rary BRerRiE gy il KPR of B 1003 The polypept i de or
pol ypept i dg) comHer®inOfheCARIN® Acial sehuentehErSEQ IDWAIGNT SE@GD NS USRQel f
SEQID NG 1, SEQID NO 2, SEQID NG3, SEQID NGO 4, SEQ ID NO 5, SEQ ID
NO. 6, SEQ I D N& :,3,§§§2|IB NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID
NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ
15 ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22
and/or SEQ ID NO:23 or a functionally active variant thereof is a variable
domain of a light chain (VL); and/orii) wherein the amino acid sequence
of SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ
20 ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37,
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45 and/or SEQ ID NO:46

or a functionally active variant thereof is a variable domain of a heavy chain

(VH).
25
4. The polypeptide or polypeptide complex of any of claims 1 to 3, wherein the
polypeptide or polypeptide complex is an antibody.
5. The polypeptide or polypeptide complex of claim 4, wherein the antibody is a
30 monoclonal antibody, a chimeric antibody, a humanized antibody, a Fab, a Fab', a

F(ab')2, a Fv, a disulfide-linked Fv, a scFv, a (scFv)2, a bivalent antibody, a
bispecific antibody, a multispecific antibody, a diabody, a triabody, a tetrabody
and/or a minibody..
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(scFv)2, a bivalent antibody, a bispecific antibody, a multispecific

anti body, a diabody, a triabody, a tetrabody and/or a m ni body.. WO
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c) consists of an amino acid sequence of any of the SEQ ID NOS: 1 to 46 and 1

)

to 50 additional amino acid residue(s), preferably 1 to 40, more preferably 1
20 to 30, even more preferably at most 1 to 25, still more preferably at most 1 to
10, most preferably 1, 2, 3, 4 or 5 additional amino acids residue(s).

8. The polypeptide or polypeptide complex of 7, wherein the functionally active

variant is derived from the amino acid sequence of any of the SEQ ID NOS: 1 to

25 46 of any of the SEQ ID NOS: 1 to 46 by one or more conservative amino acid
substitution.

9. One or more nucleic acid(s) coding for the polypeptide or polypeptide complex
according to any of claims 1 to 8.
30

10. The nucleic(s) of claim 9, wherein the nucleic acid(s) is/are located in a vector.

11. A cell producing an antibody as defined in any of claims 4 to 8.
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15. A method of diagnosing a RAGE-related disease or disorder as defined in claim 13,
comprising the steps of:

20 (a) contacting a sample obtained from a subject with the polypeptide or
polypeptide complex according to any of claims 1 to 7 or the binding
molecule of claim 12; and

(b) detecting the amount of RAGE,
wherein an altered amount of RAGE receptor relative to a control is indicative of a
25 RAGE-related disease or disorder.



