NOVEL FULLY HUMAN ANTI-VAP-1 MONOCLONAL ANTIBODIES FIELD OF THE INVENTION
The present invention relates to nucleic acid sequences encoding fully human monoclonal antibodies

recognizing a human endothelial cell 5adhesion protein, VAP-1, and particularly to a fully human

monoclonal %‘ﬁﬁ%’ég}%@éignated BIT-1023, which recognizes a functior%iTé%lﬁ Weosc?vaP-
BACKGROUND OF THE INVENTION The publications and other material used herein to
illuminate the 10 background of the invention, and in particular, cases to provide additional details
respecting the practice, are incorporated by reference. Generally, whole antibodies share a
common V-shape structure composed of two identical light chains and two Identical heavy chains.

These four poWﬁSBUgE EUEW%%?%?EMM Wg@g&é{@%ﬁ%@?g&&l&%ms are 15 linked, and a light

chain Is attached to each heavy chain by disulfide ptide constituting the antibody

consists of a varie@eg(?g filﬁg%ﬁg}&m. The variable region is located in the arms of the

Y-shaped antibody, and determ he antigen-binding specificity of the antibody. This region 20
contains short amino acid $BgUReRKS, irREHCareelaigsoiRsIeigis #6i ISRRNABCEE tRBCaRMBodYy to its
antigen. These régipnisuarencaliechciomeg|emiiidisty detegnirngg aepunms (@bRé)elhecetimaining parts
of the variabls regimesigHe prormilavAPLhesenfarTwaliay okihe anoenmindinmbaeskesias a whole.
The constant re%ﬂﬁg@pﬁgﬁqggﬂigﬁ@g,%%ﬁ %@@%Q% fgﬁcggﬁ%yeﬁﬁ%gsbﬁmpgetermines the

antibody's ability jo activate immune reactions through interactions with specific receptors. These
regions are generally highly conserved, and variability is limited to five basic isoforrns, IgA, IgD, IgE,

12G and IgM. Vﬁ?"‘%ﬁww%?‘&g‘ﬁ?w is a non-classical, 30 inflammation-inducible,

adhesion molecule expressed on vascular endothelial cells, where it mediates leukocyte rolling under

physiological shear. In thisTfStePitRisating @8 doN B MPRIROSAE et datilimibaBuEIe high
endothelial ¥@nulkacka®ure) of dezdndaniolynasidoid thestieukes, pasast theprovidealgoditersd of immune
surveillance. 2 detaikl ev¥preing freprindtie arionycephvaidns, dikercpromotes the infiltration of

leukocytes into inflamed tigseieyENgrabcRO HR SR RAE RaiBiARBAoVRg dpllamamalosy response.

;Tﬁlg‘;‘]'rtrzgig’rg %%?ﬁé}%é@éf S5 0aqHg, il@g?@%é’!@%@%&%@ i%n\-}%l?xésrﬂé%%m atoid arthritis,

ISease, psofiasis a any autpimmune, and othe ammatory diseases. In
other settings, the %@W@?ﬂﬁﬁgﬂéﬁvgfpﬁ@iﬁﬁgﬁ}ﬁ% g@\i% iﬁﬁ) | %E“Sa_a‘ﬁe?%@%&/ re tissue
damage restitind M5 FRHENehISHAR B RiieshiBRdapRCOLRER Bl D SiRiFtRORS e tissue
destruction seen Rathepelypspidinfeanstitiling réepentbediRedndiig e a ovinkiiblationdofacerls into sites
of inflammation yopseareméigigny AP-1 function with blocking antibodies is nicely to allow the

inflammation to resolve angieqd iguRnrispierpamendin it GinsalranepiorasLf atltrgg%jgjseases.
US Patent 5 5805&9%@% g8 %@%‘B@Qﬂ?”n@i Qd¥ LAP)ol e WHHEOIFOPRRIZES AP-1 and
which can bjack 'gm%i%?%@% '”n‘%%r.‘g to-gjgs' a2 il S QEE IR BRI o0t S B mA?éleZ 8
murine IgM=antib %ﬁ/a 318 LpRTHE PVABPYE ' P 9
the antibody to its antigen. These regions are called complementarity
determining regions (CDRs). The remaining parts of the variable regions are
important for the conformation of the antigen-binding pocket as a whole.
The constant region of an antibody is located at the base of the
25 heavy chains, and determines the antibody’s ability to activate immune
reactions through interactions with specific receptors. These regions are
generally highly conserved, and variability is limited to five basic isoforms, lgA,
lgD, IgE, IgG and IgM.
Vascular adhesion protein-1 (VAP-1} is a non-classical,
30 inflammation-inducible, adhesion molecule expressed on vascular endothelial
cells, where it mediates leukocyte rolling under physiological shear. In this role
it contributes towards lymphocyte re-circulation through high endothelial
venules (HEV’s) of secondary lymphoid tissue as part of the normal process of
immune surveillance.




The use of murine mAbs as therapeutics has a limited potential, since the human immune system
recognizes murine antibodies as foreign material and produces human anti-mouse antibodies (HAMA)
to clear them 20 from the body. This immune reaction is a major limitation to the use of murine
antibodies INYEH§¥ERMAerapy when repeated administration is needed ARSIV Hurine
anti-VAP-1 antibodies in the clinic might have to be limited to patients treated with
immunosuppressants, and thus less prone to HAMA reactions, and to treatment regimens, where once
only administration of the 25 antibodies is feasible, $uch as in ischaemia reperfusion injury in acute
infarction or acute respiratory distress syndrome. One further disadvantage related to the use of
murine IgM anti-VAP1 antipodies in therapy is the unfavorable kinetic profile of such antibodies, i.e.,
the short half-life, which reH&@’Fﬂ?@m‘ﬁ\‘%ﬁit@ﬂW@% iFPBAKANE: dOFatrE YRR R rheumatoid
arthritis, inflamménBiatienver dedesytass dntasialiameeh disgusth Sreamya sestrgulirg alam@tfods of creating
less immunogenicairdangigndicarnitifmuiestane kesponse tAaiartinfitefdrredapgrodisetshaclude
"humanizingthe adg}h@gi@.iﬁremmlyrmgﬁmw@géag@ t@mm;qég (?himﬂéfbm%ﬁw_ﬁ%,_ huma.nized
MADbs or fullyshurmag s ChimeriIRas, assrpiRodiRe WaRTSAMBR1RATIRPIgEeQigRAS murine

. H i 0
derived whereas fIrﬂF conﬁtant Jedion is % hﬂ}rgiansgnﬁm. I%ghlr%esrsl%l anltﬁﬁ%d%esn a&prgggmately 70% of

the rodent antibod{rﬁﬁgc%% IS usugﬁ'y,repPaced W|Pf'1 the correspondin URian seqﬁences whilst
maintaining the r

MraRage Aalm iy tsrae Rt s S5YRie Jiss S demanr cesHng Rt s. Humanized
antibodies are anfti¥eeREdas (ofrRspdpn htrolsiaiiie relgrin disapsss reenfriblirsiledhsutidiieh has been
mutated so as to dasiradtiEsernbds ailn uimess aatilie dynfiard maEyncorsporseaonSiahidiegidheof human

origin. Fully tumayigvatibe dessasarad dhesligsinberaiiaoty evsiiagloAegicnragrisuconstant region
are of human origja Mg THARRNPRIRRIPHPIRAI AR REAHOSRA1S issirsssAachimatic 10 anti-VAP-1

monoclonal amibﬁ?%rgze%é% QnZthW%iFnh hFlSS met &30;[;9&%‘5'3;0 E@ggsgesduced immunogenicity compared to
the corresponding murine antibodies. ﬁ%wgvgr, lIET)]eing X chimeric antibody, BTT-1002 still has protein

sequences corresponding HPAEEAR 2RO SRS IR 2 MATEG P BRAARTRAGE REPYIMR 4ty and without
modification from*historRfiP@NIASSUSRFah ISy hichi sHhalRsEyymahorstshinsing o inmeliar as foreign and
be immunodénic kEériradniozste restiormasaits Ahrn&dogicalmpe pghtiastiseh aslits elimination
half life and functipeaifierRperies,. may also be compromised due to its immunogenicity and the

Ani-VAPLL 20 angihod it oo e TAoe B el B R e pertcs.
BRIEF DESCRlP%g%‘ WHW%&%%W Fé%g?gﬁ’rﬁ%%e% o r%sé?é%%clﬁpeged to novel
fully human antiVABE[2{AMbAEIURFERETERANSIRMY FRReIRTHOUNEL Y 8BS Brthe 25
antibodies. Fhe pliegeiemoehitidRisdmine: @retitadsa Feips ibnatiortodhe semgidaiinmti VAP-1
antibodies. afttibobjex rofahe-prastherapyemnben ispraiad wdwinistritidnuimaeedeshdtienal antibody
for use in in vivo diggspaiiehanaovRBrapytivddies hamhe sealucarimoiandab tecligitanttnmune
response in the paliehis ardwhichihamadiayrrkiapiannaceiediraPmpile ' haiapeutic
purposes.  Anots EPch%CEoOE{QL%#éﬁ??%HHé’%“Wel% TOhBLOYHIS DRk AL AR RGNS of fully
human anllé\éAPént%rgE)e% Igs’fgésiﬁg,mseurés a5 rﬁﬁo}tfschaezmia reperfusion injury in acute
infarction or acute respiratory distress syndrome.
One further disadvantage related {o the use of murine IgM anti-VAP-
1 antibodies in therapy is the unfavorable kinetic profile of such antibodies, i.e.,
ihe short hali-life, which render them unsuitable for use in chronic disorders,
30 such as rheumatoid arthritis, inflammatory bowel disease, psoriasis and many
other diseases.
Several methods of creating less immunogenic monoclonal
antibodies are known in the art. Preferred approaches include "humanizing”
the antibodies. Frequently used strategies are to create chimeric mAbs,
35 humanized mAbs or fully human mAbs. Chimeric mAbs are antibodies
wherein the variable region is murine derived whereas the constant region is of




A further object of the present invention is to provide nucleic acids encoding fully human anti-VAP-1
antibodies, or fragments thereof, as well as 4 expression vectors and host cells incorporating these
nucleic acids for the recombinant expression of anti-VAP-1 antibodies. Another embodiment of
the present | WO directed to methods for producing the fully hum%%Tgﬁ 0 VAP-T antibodies
according to the present 5 invention by recombinant production methods. Pharmaceutical
compositions comprising said antibodies and therapeutic uses thereof are also disclosed. BRIEF
DESCRIPTION OF THE FIGURES In the fcﬁlowing the invention will be described in greater
detail by 10 means of preferred embodiments with reference to the attached figures, in which

Figures 1 to 5 show the nucleo ide uence he corr ) in Cld Saguences of the
variable regions OF BAT- VAP 1 ant% rHles ?bb?gd g’ re LA YR@E @érr]e g (Figure 3A-B),
5F12 15 (Figure #RB8fYa RS s Fil§uresually) r ﬁﬁﬁ’at‘ﬁ@sé ﬁeﬁeggﬁﬂ“ﬂ%”garmmght (Vu) chain
(A) and variable W@}N{W)WﬂdinWBWW@%éQdéH%c@WMnMH@Qﬂ&H&NDNR% ¥iie th@le CDRs in each
amino acid chairparizgiowpeitifibtieswathd thdicitiae spHnotiagzedcldbddises qre b odiderlined. Figure 6

shows an alignmgrgrefithacoraieiniscrgicenal i Vatiakie 20Vegions WHiBs 3ai0p&avt, 3F101 5F12,

and 4B3 VH he%tg@dnsghgg\nﬁg m&&%@&%@ §eﬂMﬁQﬁea('ﬁch eré”rﬁésg pnotaVH heavy chain
CDR's Ilto 3witha c s nsu.s Sec ugfr}ce IS sh hawn in Fig. ¢ nd F| ﬁ'%’ igure 6E shows an

alignment of the prosf CqiEnce SHRE ikl reg,:ons @é% egpi\r 2, and 4B3 VL
right chain show}?'fbefﬁlé‘ ESH%@F{%‘%%’@QW R ﬁ%ﬁﬁﬁ‘efﬁ%‘mﬁ“ﬁ {‘Bﬁ‘éﬁﬁﬂﬁiﬁe s 1to 3 with a
consensus sequence is sHRMatmR . IBrentigusEalinn INQEP93319 disgioresy alielitraris the VAP-1
binding of the reaatihiARt ohoblondreatitdayds T8G 002( BIRid2 Bhéotiex muitatekpoebsieg human VAP-1

on the cell surfageg lansiiMsstRLify Sofm ity ascpRCEoRetyatRIhg Ons@id NEhtiBBamalysis of

BTT-1023 staineg o YAPs, ”£ SARBRI S BAR RO L pmte.ﬁ'g gehdlustrates the
effect of BIT- 1023 on Ieuk ¥ ansm%) |on an wtrp The umb r r&%q %cbe;% mononuclear
hro

cells (PBMC) trafernic rated jh'en r‘??’a?cel?mono ayer:ay treate 2008/129124P
/F12008450199 B“ﬁdﬁ@BPfdaﬁﬂlﬂF%ffﬂfbﬁ%éﬁé SHOMA RSP BIHORE JBIRARPAOPBY the mean, N=
6. DETAILED DEHURI EFronzesas freisn/and ieimunogenic when administered to man.

lts pharmacological properties, such as its elimination half life and functional

properties, may alsc be compromised due {o its immunogenicity and the
resulting production of antibodies against it.
Thus, there is a need in the art for a fully human anti-VAP-1
20 antibody with reduced immunogenicity and improved pharmacological
properties.

BRIEF DESCRIPTION OF THE INVENTION

The present invention is broadly directed to novel fully human anti-
VAP-1 antibodies, methods of producing such antibodies and uses of the
25 antibodies. The present invention is further directed to polynucleotides
encoding said anti-VAP-1 antibodies.
An object of the present invention is to provide a fully human
monoclonal antibedy for use in in vivo diagnostics and/or therapy, which has a
reduced potential to elicit an immune response in the patients and which has a
30 favorable pharmacological profile for therapeutic purposes.
Another object of the present invention is 1o provide heavy and light
chains of fully human anti-VAP-1 antibodies, or fragments thereof.
A further object of the present invention is to provide nucleic acids
encoding fully human anti-VAP-1 antibodies, or fragments thereof, as well as




The present invention is direated to fully human, preferably, 5 recom bin antiy produced, monoclonal
antibodies (mAbs) specifically recognizing human Vascular Adhesion Protein-1, VAP-1. The fully
human monoclonal antibodies according to the present invention have reduced immunogenicity
compared to¥6r8IdHaINg humanized antibodies and are thus useful RfHEAMRGAAYMber of
autoimmune diseases, inflammatory 10 conditions and diseases of connective tissue, skin, and the
gastrointestinal tract, central nervous system, and pulmonary systems, including conditions, such as
chronic arthritis, inflammatory bowel diseases, and éhronic dermatoses. The fully human VAP-1
antibodies are further useful for in vitro and in vivo diagnostic applications, including in vivo
immunoscintigraphic 15 imaging of inflammation sites. The term "conservative sequence variant'

as used herein, ISYRIERRIRY YE5HRRIG8h HoRitRlls AMRPRAAIDGRPER qirsiRie ARStifeadBRs, which do not
significantly after OBt PRIpesvabamtic/Afly! mudhedienti-VAP-1 antibodies according to the
present invention, Consen/atbtaenechbotichee A0S diog e resentdnizatiom & utteatadintaaiieisg from the

degeneration of the grivetRGME RNF ApRasERNVARAtiaRblds aetisiirghstidipRscdeletions and
additions aregalls%mugg . %QB%EKQHY&@&UWM%@WG”% variants include variants arising from
. .on i

amino acid substitutions w g similar amino acids i/e own in.the art. Ami%g cid deletions and
additions are also include g"ﬁ%%c'ﬁ?f‘oe%ﬁﬂ%%m R Spo?;? l?&%\'gﬁdg’?'gcc ﬁg'?8 ti?é’%resent
invention include ff5&ee iR ESER MR RIEI80diR5keRtty, or at least 85%, 90%, 95%, 96%, 97%, 98%
or 99% identity to the fully human anti-VAP-1 antibodies or to the polynucleotides encoding said

antibodies descrifB#5 p’ﬁ“\%@%&ﬁ Tﬁ%ﬁfﬁH%ides a fully human anti-VAP-1 antibody 30
heavy chain comprising at lkedist doipWRRileoirsentius sdhbeniesstiedtadgfentzthizigionp consisting of:

a) sequencerX1IXA&sd ptSkfratPMBolimehier dith rbissivatd ahar PRSI Agnias, agid, such as S,
N or R, X2 is arogafig or small polar amino add, such as Y or S, 35 Xs is small hydrophobic or
aromatic amino acid, suchr_as A G Qr \{\é, }_go)}%los hy%réjgho ic amino acid, such as Njor I, and Xy is

small polar or basic amino a'%}’dr?séuch a ;W Ec!‘éaﬁé%%e%‘éﬂ%%i (7XsX9XioXill)

S V X120 (SEQ IEPFRSPE/URAINNS 2P SRMRTGRIE! dor Vel dsuions PRa%b &R hall aliphatic
amino acid, sucha¥irastiosPE18-frigwie, abic BAhybiwseHEhmin® dEiausudh-Bs W18 or K,
16 (Figure 4A-B), and 4B3 (Figure 5A-B). Amino acid sequences of the variable
light (VL) chain (A) and variable heavy (VH) chain (B) were deduced from the
cloned cDNAs. The three CDRs in each amino acid chain are shown in bold
with the corresponding nucleotide sequences underlined.

Figure 6 shows an alignment of the protein seguance of the variable

20 regions of the 8C10, 8A4, 3F10, 5F12, and 4B3 VH heavy chain showing the
consensus sequence (Fig. 6A). An alignment of VH heavy chain CDR's 110 3
with a consensus sequence is shown in Fig. 6B, Fig. 6C and Fig. 6D. Figure
8E shows an alignment of the protein sequence of the variable regions of the
8C10, BA4, 3F10, 5F12, and 4B3 VL light chain showing the consensus

25 seguence. An alignment of VL light chain CDR’s 1 to 3 with a consensus
sequence is shown in Fig. 6F, Fig. 6G and Fig. 6H.

Figure 7 illustrates the VAP-1 binding of the recombinant fully
human antibody rBC10 (BTT-1023) to Ax cells expressing human VAP-1 on
the cell surface, demonstrated by FACS (fluorescence aclivated cell-sorting)

30 analysis of BTT-1023 stained Ax VAP-1 cells compared to control stained
cells.

Figure 8 illustrates the effect of BTT-1023 on leukocyte
transmigration in vitro. The number of peripheral blood mononuclear cells
(PBMC) transmigrated through endothelial cell monolayers ireated with BTT-




X4 is aromatic or aliphatic hydrophobic or polar amino acid, such as F, Q, V or Y, 10 X5 is small acidic
or small amino acid, such as D or G, X5 is small or aliphatic amino acid, such as S, 0 or I, X7 IS polar
amino acid, such as N, E or Y, or no amino acid, X5 is polar amino acid, such as E, K or T, X9 is polar
amino acid, SHeRUFNI B or N, 15 Xin is aromatic amino acid, such as YeFH2R®¥45{4%8mall
hydrophobic amino acid, such as V or A, and X12 is charged basic amino acid, such as K or IS; and c)
sequence X1X2X3X4X0X6X7XEX9X10X11k42D Y (SEQ ID NO 3), wherein 20 X1 is charged acidic
amino acid, such as D or E, X2 is small or hydrophdbic amino acid, such as A, G, K, Por Y, X3 is
aromatic or small amino acid, such as W, F, 0 or N, 7.4 is aromatic or small amino acid, such as F or
G, or no amino acid X5 is small aming add, such as G or S, or no amino acid, 25 X0 is small amino
acid, such as G, AP SRR EREDRSIES i 3HAWLI EFRRRAG AERERISHAEIIOTGH e AR acid, X5 is
polar aromatic aan@ acid, such as Y, or no amino acid, Xg is charged acidic or aromatic amino acid
such as E or F, or no amino acid, X10 is aromatic or small amino acid, such as F, G, 5, V or W, 30 X11

is small or polar A#BAfLERPRFCAIRTISNRRINEINSENTHON

The present invention is directed to fully human, preferably,
5 recombinantly produced, monoclonal antibodies (mAbs) specifically
recognizing human Vascular Adhesion Protein-1, VAP-1. The fully human
monoclonal antibodies according to the present invention have reduced
immunogenicity compared to corresponding humanized antibodies and are
thus useful for treating a number of autoimmune diseases, inflammatory
10 conditions and diseases of connective tissue, skin, and the gastrointestinal
tract, central nervous system, and puimonary systems, including conditions,
such as chronic arthritis, inflammatory bowel diseases, and chronic
dermatoses. The fully human VAP-1 antibodies are further useful for in vifro
and in vivo diagnostic applications, mc}udmg in vivo immunoscintigraphic

15 imaging of inflammation sites.

The ferm “conservative sequence variant’ as used herein, is
intended to include nucleotide and amino acid sequence modifications, which
do not significantly alter the binding properties of the fully human anti-vAP-1
anfibodies according to the present invention. Conservative nucleotide

20 sequence variants include variants arising from the degeneration of the genetic
code and from silent mutations. Nucleotide substitutions, deletions and
additions are also included. Conservative amino acid sequence variants
include variants arising from amino acid substitutions with similar amino acids
well known in the art. Amino acid deletions and additions are also included.

25 The polypeptides and polynucleotides according to the present
invention include those, which have at least 80%, identity, or at least 85%,
90%, 95%, 96%, B7%, 98% or 99% identity to the fully human anti-VAP-1
antibodies or to the polynucleotides encoding said antibodies described befow.

The present invention provides a fully human anti-VAP-1 antibody

30  heavy chain comprising at least one CDR consensus sequence selected form
the group consisting of:

. a) sequence XsXzXzXeXs (SEQ ID NO 1), wherein
X1 is small polar or basic amino acid, such as S, N or R,
X, is aromatic or small polar amino acid, suchas Y or S,
35  Xsis small hydrophobic or aromatic amino acid, such as A, G or W,




X12 is aromatic or aliphatic hydrophobic amino acid, such as F or J. More specifically, the,
present invention provides a fully human antiVAP-1 antibody heavy chain comprising a first CDR
amino acid sequence selected from the group consisting of SEQ ID NO:s 4 to 8 and their 35
conservativeVé@gtéfet dariants, and/or a second CDR amino acid seqUéic8Xe8&t&Y from the group
consisting of SEO ID NO:s 9 to 13 and their 7 conservative sequence variants, and/or a third CDR
amino acid sequence selected from the group consisting of SEQ ID NO:2 14 to 18 and their
conservative sequence variants. Particular antibodyéheavy chains according to the present invention
comprise a variable, region selected from the group 5 consisting of SEQ ID NO:s 19 to 23, and their
conservative seq&gdence variants. The present invention further provides a fully human

anti-VAP-1 antib&ayIRysyephaRicamisnsrig: 5[“@&%% Yher &8 consensus sequence selected form the
group consisting %fis small polanosdgsisrrpireesd, XU 8sSXBM4X5LA (SEQ ID NO 24), wherein 10 X1

is small amino acid, such &8 §equelsX XX AHKaHE HDUNaEIIXHICE Wi ab YSRGB IB sivall polar or
positively chargeg)anﬂg@,gcid such as S or R, X.4 is small polar amino acid, such as S, or no amino
acid, and  gX54s ﬁlEmé ng s%ﬁll’ %cdpwjrophoblc amino acid, suchas A, F, W 15 or Y; b)
sequence X|A SX X3X4 i reln X:I:rIS small acidic or small amino acid, such as
DorG, X2is sma oﬁ?ra %a %mgl?c%c $ aliphatic or positively charged amino acid,
such as L or Ft, 28 b‘é@‘l’g"%%tiﬁlI%FB&&PWHWQG&”EDEW‘H@ Aueh @8 WVdAPNS is polar or positively
charged amino agidssuiematic @r aliphaticangliopbebigarcwiar apX axdExBTaEdEQ.IB 0 26), wherein
X1 is aromatic onfyositively charged amino acid, such as F, Y or R,

10 X5 is small acidic or small amino acid, such as D or G,
Xs is smali or aliphatic amino acid, such as 8, Gor|,
X7 is polar amino acid, such as N, E or Y, or no amino acid,
X is polar amino acid, such as E, Kor T,
Xs is polar amino acid, such as Y, D or N,
15 X4 is aromatic amino acid, such as Y or H,
X141 s small hydrophobic amino acid, such as V or A, and
Xiz is charged basic amino acid, such as Kor R; and
c) sequence X XoXaXaXsXoXoXeXoX1oX11X2D Y (SEQ 1D NO 3),
wherein '
20 X, is charged acidic amino acid, such as D or E,
Xz is small or hydrophobic amino acid, suchas A, G, K, PorY,
X3 is aromatic or small amino acid, such as W, F, G or N,
X4 is aromatic or small amino acid, such as F or G, or no amino acid
X5 is small amino acid, such as G or 8, ar no amino acid,
25  Xgis small amino acid, such as G, or no amino acid,
X7 is small polar amino acid, such as T, or no amino acid,
Xg is polar aromatic amino acid, such as Y, or no amino acid,
Xg is charged acidic or aromatic amino acid such as E or F, or no amino acid,
X4p is aromatic or small amino acid, suchas F, G, §, Vorw,
30 X4 is smali or polar aromatic amingo acid, such as Y or G, and
X1z is aromatic or aliphatic hydrophobic amino acid, such as F or |,
More specifically, the present invention provides a fully human anti-
VAP-1 antibody heavy chain comprising a first CDR amino acid seguence
selected from the group consisiing of SEQ ID NO:s 4 to 8 and their
35 conservative sequence variants, and/or a second CDR amino acid sequence
selected from the group consisting of SEQ ID NO:s 8 to 13 and their




X2 is small amino acid, such as N, 0 or 8, 25 X3 is small polar amino acid, such as S or N, X., is
aromatic or small polar amino acid, such as Y, F, W or 8, and X5 is aliphatic or positively charged
amino acid, such as L or R. More specifically, the present invention provides a fully human anti- VAP-1
antibody light &AM/ E8iprising a first CDR amino acid sequence 30 seRHEFHBHrNE group
consisting of SEC ID NO:s 27 to 31 and their conservative sequence variants, and/or a second CDR
amino acid sequence selected from the group consisting of SEQ ID NO:s 32 to 36 and their
conservative sequence variants, and/or a third CDR’amino acid sequence selected from the group
consisting of SEQ ID NO:s 37 to 41 and their 35 conservative sequence variants. Particular antibody
heavy chains according to 8 the present invention comprise a variable region selected from the group

consisting of SECPIPRIYF YA SRAUNSR ' BHaRBoAREIYafvE 6. fuleRcaryBRapRE! SeqUeRCRirther aspect of
the present inversgtacieddmprovitie aruliy benaishngnef\V/REQ1 IBniNSsdy o tepriSirephetaeyr and light
chains according:tmékeratipsaseimenitmis! Faaiotibo antibede hdesyamditeacbaigiagfdhe present
invention may CORPIFEschCHVBHAL ek EDoSNaBIOIReylh Ranadultdanaia "%@&Yﬁ( and light
chains; a fragmegl{0giRalALER 75 a&gngéas,%%W&gewa,@e@%&hgg%ﬁ R or heavy chain
monomer or dimer; or a single chain DtlbOé e, g..a single chain Fy | ich heayv r)ld light chain
variable 10 regions are joiﬁg'a lgareg dﬂ)ﬂ%n f_ﬁﬁe@ﬂ}e{;\ fof@? r%c&%fb Po?"ez}\gﬁ%-grafted

LRt ﬁ@‘ﬁgﬁ?%‘ﬁ“&hﬁéb\%ﬂ o5 Nl SRBIPMIHE SSRAYEBBSer antibody

molecule. Similaf{tthedhel
domains as apprepiasiesl form the geone bdosistingefthe art that the CDR3 domain, independently from
the CDR1 and/or CDR2 dansen(shaldhe EarkedeiBigixhe (Sading sigezdjcighdiziof an antibody for a
cognate antigen g KradnasRieantivadies cosr @edictably be generated having the same binding

specificity based)@{ﬁ@a‘ﬁﬁﬁéﬂ%%@%c?%‘dﬁ%q'orV Accordingly, the present disclosure provides
monoclonal antibgdies ¢ ising one. or. more heavy.and/or light chain R3 domains from an 20
%IEE ng%os% Rarged r¥ o) gl ﬁasaé mgFP

antibody derived arn 3 °§f‘r¥ or orll-ﬁwncan Rihia ,"\'/f/’haézrle‘ir? R FRsndcisnal antibody is capable of

specifically bindinty &SR LPIRRAMIALRSH USSR R IR RN P @B ure provides monoclonal
antibodies comp#isiifgsoiad by rarechiEaRnAsRTIANE Iysrerahi CDRD didafisirasda hohuman

antibody, suéh asmYinouse or rat antibody, wherein the monoclonal antibody is capable of
b} sequence XA 8 XpX3X4X5 (SEQ ID NO 25), wherein
X1 is small acidic or small amino acid, such as D or G,
Xz is small polar amino acid, such as S or N,
X3 is aliphatic or positively charged amino acid, such as L or R,
20 X4 is smali or polar amino acid, such as A, E or Q, and
Xs is polar or positively charged amino acid, suchas S, T or R; and
¢) sequence O Q XXpXsXP XsT (SEQ 1D NO 26), wherein
X1 is aromatic or positively charged amino acid, suchas F, Y or R,
X2 is small amino acid, suchas N, G or §,
25  Xsis small polar amino acid, such as S or N,
X4 is aromatic or small polar amino acid, such as Y, F, Wor §, and
Xs is aliphatic or positively charged amino acid, such as L or R.
More specifically, the present invention provides a fully human anti-
VAP-1 antibody light chain comprising a first CDOR amino acid sequence
30 selected from the group consisting of SEQ ID NO:s 27 to 31 and their
conservative sequence variants, and/or a second CDR amino acid sequence
selected from the group consisting of SEQ ID NO:s 32 to 36 and their
conservative sequence variants, and/or a third CDR amino acid seaguence
selected from the group consisting of SEQ ID NO:s 37 to 41 and their
35  conservative sequence variants. Particular antibody heavy chains according o




25 specifically binding to YAP-I. Within some embodiments, such inventive antibodies comprising one
or more heavy and/or light chain CDR3 domain from a non-human antibody (a) are capable of
competing for binding with; (b) retain the functional characteristics; (c) bind to the same epitope; and/or
(d) have a siIaPISIHERG affinity as the corresponding parental non-huffarFEHSHIRISYY . Within
other aspects, the present disclosure provides monoclonal antibodies comprising one or more heavy
and/or light chain CDR3 domain from a human antibody, such as, for example, a human antibody
obtained from a non-human animal, wherein the huénan antibody is capable of specifically 35binding to
VAP-1. Within other aspects, the present disclosure provides monoclonal antibodies comprising one or

more heavy and/or light chain CDR3 domain from a first human antibody, such as, for example, a
human antibody GBtHrRsgT dRYNHIh-FRINRIE S M variaRiserepPth ésiestasl ek é?ﬁltﬂfaypis capable of

specifically bindingnsistigRoflSiidl NG 2o EDIRE theimeonsieorativeesticstengenéariamtbody replaces a
CDR3 domain in a humanganfitedyuibhatistmackisg: M ndiegisneskopiinie\6 it} karganerate a second
human antibody Qﬂﬂt\ﬁﬁaﬂp%i%%fﬂ?&ﬁ jb( bining Y Agnt- SHThD §6&8@ﬁ5199d!ﬁ@em5 such
inventive an%bodle gg{ners “E? Long.or m tég ﬁ‘v e /0r h% %Wa%@%?’ E‘%n}?gg qm the first

e 1on

human antlbody are ca of com ell etain the func 2 Lgcharacterlstlcs

(c) bind to the sa&dto ylﬁorﬁﬂﬁ‘?Sr éegsrﬁjfh' Ei?r? yamﬁf e 189 &¥honding
parental first hun‘ﬁlﬁ?@rﬁﬂf&ly’ﬂnd light ‘F’F@"ﬁnﬁﬁfﬁ%@@f"ﬂ%eﬁf rEamal(BRRirther
characterized byahaaﬁgmrpihysimtpnhmmmebaa[\lmmmnw@mamthdES ovargogiessays may be

used to detect angiép dilfriyiatg. diftargrt ehanses of Whiantibadiembarged anithessaplaysical
properties. 15 dRiSAMEE rE?'ES SHROHIREOIINE eHH ISGASHERMEY EBRIAIN one or more
glycosylation sites ”ﬂ? ﬁtrr}%rlec li W%\{yﬁ éaun g%l cglﬁ cﬁg Rq,a'l[hglé)r I?%nclg;1 gpe or more

glycosylation sites. e varl a e re % result in'in ease Immunogenicity otf'the antibody or an

alteration 20 of tl‘f@rﬁhﬁﬁ‘ﬁﬁ’ggﬁm&‘%%% |Ba FHERPIBPERE ed antigen binding as well known in
the art. Glycosylation has BdeWhgiowrdokaarathaidhes CoRerema arinderesteliRiAce Variable
region glycosylatibs G/ téstEDRSi ngraalblzi olivteasmageintmdnedienbislittiiespatifiotly to produce a
Fab, and theg tests for abieslylatipnaisiognate agatyeihadniehatras pipkodmtdboxisiatiemn and Schiff 25
base formation. AefRah Me@é%é@%@@ugjy%%ﬁ'ﬁnHR@ME%E%S#&W%@&Q'%& light

chromatography éDI onex: é égaves saccharides from a Fab into monosaccharldes and
analyzes the mdwu%a?sacc aride content In some instances, | ferg é‘ﬁﬁ ve an anti-VAP-1

antibody that does not corftSrP VAR R BIERegh LBE RIS RT3l ?Sc e %q{ﬁ%r by selecting
30 antibodies tha#ARPHENE RGIPHEGR CBaBIRIoINHH thaivdraBiR AegBD ey nfitating residues
within the gBRoswgkitimayristivadifigrstahdmahtethoiguiosandnkmvwhiremethatmpnagsederred
embodiment, thezmiiibagliesapfable prepectichibgisiatiieydo VWaP.coNiEthiraspaiagingsisontarism sites. A
deamidation or isgaspariifsaeiliRS BEReE MLASABRANMSoAEDd derSiRi} I eRs: HRSABELvely. The
creation of 10 'Sg%%%%/%? RAhRR EE% ﬁqaﬁ%ﬁ%'ﬁ&%ﬁﬂéﬁéﬁ%ﬂhﬁwgﬁ a

reverse-phase H to test spaspartic ac
P mouse oOr ra n?boc? wherein the monoclonal antibody is capable of

25 specifically binding to VAP-1. Within some embodiments, such inventive
antibodies comprising one or more heavy and/or light chain CDR3 domain
from a non-human antibody (a) are capable of competing for binding with; (b)
retain the functional characteristics; (c) bind to the same epitope; and/or (d}
have a similar binding affinity as the corresponding parental non-human
30  antibody.

Within other aspects, the present disclosure provides monocional
antibodies comprising one or more heavy and/or light chain CDR3 domain
from a human antibody, such as, for example, a human antibody obtained from
a non-human animal, wherein the human antibody is capable of specifically

35 binding to VAP-1. Within other aspects, the present disclosure provides
monocional antibodies comprising one or more heavy and/or light chain CDR3




Each antibody will have a unique isoelectric point (p1), but generally antibodies will fall in the pH range
of between 6 and 9.5. The pl for an IgG1 5 antibody typically falls within the pH range of 7-9.5 and the
pl for an Ig04 antibody typically falls within the pH range of 6-8. Antibodies may have a pl that is
outside this reieR808IR&1Moelectric point may be tested using a capillary ¥§381B880FY8Using assay,
which creates a pH gradient and may utilize laser focusing for increased accuracy as well known in the
art. In some instances, it 10 is preferred to have an anti-VAP-1 antibody that contains a pl value that
falls in the normal range. This can be achieved eith@r by selecting antibodies with a pl in the normal
range, or by mutating charged surface residues using standard techniques well known in the art. Each
antibody will have a melting temperature that is indicative of 15 thermal stability. A higher thermal
stability indicatesdgreaiterevepdirsiniboay sndbaity isrolves.The examiplg, somreiraantibttiody may be
measured using tethnieldosuch asndifferantalised nwing«alahenétsy. Mividnnditipes the temperature
of the initial unfolgipeii respadinasly: BiMdhineiopies thmdempesaturg eimempiaignRigiding of the

antibody,. Generﬂk@ﬁﬁsﬁ@ﬁ%{ﬁréﬁ%%}'@ﬂiﬁ%‘égé\@dﬁfﬁ‘oﬂ%m%% ﬂ&%%@% }%glgsure is greater
than 60C, prefergbly.greater than 6 ven, more preteraply greater than /0C, Alterpatively, the
thermal stab%ty 3?%}4#1%8%%%%%3 am gg&’r%%%%%éﬁéoﬁ%ea%Lﬂ%ﬁ&?&%gwr@%@ ntgan in the art. In a
preferred embodiﬁ@ﬂ??aﬁtiﬁfoﬁﬁgg'é?éuge‘?ma tRAIS hoVitBiRa3rmNe gathedi@eriagdhtation of an
anti-VAP-1 antibdkpntisg pelinnsiss esennEsits caisilierynekéchemivotbdior((h) shainviRBRGAssisted Laser
Desorption ionisatwnalv dssrSpe dirsrvetiyn sbibBlyNe Jarecispatsd ohetanpkaing fortbmding In
another p_referredwmt@girggm, ﬁgtiﬁ%ﬁgf@ﬁ%ﬁ%&gt@pﬁﬁgﬂ{gi@@l sggeeapiigr effects.
Aggregatlon.lmayéﬁ@,grti)dsrlggfglggs%ﬂ} %%&%&V%%QI%HQ [fﬂ%ggﬁlz% [ egé%_lﬂgp ] or unfavorable

pharmacokinetic properties. Generally, antibodies are acceptable w gation of 25% or less,
06 oPyIian anfibody, 0 0
preferably 20% or Tess, even more preferably 15% or less, even more preferably 10% or less and even

more preferably 5% or lesd.RgdtBRAMFEMAY dhemeRtitly Bipeeseia wakni§eedHiBRKknown in the

art, including sizeshameleciasidry daruvaR (S $ikgh prepitiemnt dhrcant-Ehrdrhardigrsiissy (HPLC), and
light scattering toVdaumtsyassap® mayshe nsedptdateis ardimulifeestiald differerhmssdibedies according
to the presefd invgifiediss dasedasn i haskby propadianore preferably of 1g34-type. However, other

antibody isotypes, such as,hg%ég%ég%dg[\ﬂaﬂngo@gs ggeﬂj{gcwdgg tlgﬁa%%rgmﬁ%jiments, an
g

antibody according to the present 5 inyention compyises heavy and light chain vari regions
comprising aminé%pp%dnsgé)ae%rc&ofﬁa?\{!l?gsﬁc%rtr']oo o%;?toeﬁs'?o?@e%r%\ﬁd' _ q°§§ CE ¥ the preferred
antibodies describ¥PREBAAN IR REFERTTR QLAY s SR THat9atiEa R M&iv#ialiR operties of the
anti-VAP-1 antibd8@ndnaidapvieitiBiereased immpnoganicineiiherepiibostiey an Ritsieatéah monoclonal 10
antibody, oréntigefritei npdhizrg porkine tttre oé dif e contilpryi nig e th edteyechanitigear tabdingegiomeind a light chain
variable region, wingsein (R the. eivsglaatn vrsakler ReiimaerBBeises A a@TBM@RIAGequence that is
at least 80% homglogaus i kA AeLBRANGSS SEIBSIRHGIMADHE RULEARYRI1AY of SEQ ID
NO:s 19 to 23; (béa@‘&k'a'%%%‘aa'”#ﬁé'ﬁ%lga&%%%c%%gés 3 Bahung agid Shden e ]sé’ that s at least
BO% homologous to an amlnty’aud Cequence selected front i e group gdnslstlnS 0 §‘ QID NO:s 42
to 46: (c) the antiBO&Y 6%?‘&8%%‘*?)&&%&% SREPYPE R%@g%\tﬁ SHRRYeR and Sciiiffother
embodiments, th&23fi fareREpN AleRrilyelri yasahlrrraian apasyiBRR MBg ke B5i8d 96 97%, 98% or
99% homologoudiortére ligtwbrmrestsgtapbyf(Rivmbele), Avhiahtihemhed autatydrfdearfebivLaregions having
high (i.e., 80% ormeaiey Miawlediatpdbe anl s 1aginias Rl semaAnsemerforth above, can
be obtained by nuyageResife; ar iSiseRineaisd RLEGR4AEYRIRY mHARARNRSIS)lgleic acid

molecules encodg Sk QIR NO S 25 JAAH TRé IOl L0 ) i Shcoded altered
antibody for3rgta|ne

antibodies that do not contain the glycosylation motif in the variable region or
by mutating residues within the glycosylation mofif using standard technigues
well known in the art.
in a preferred embodiment, the antibodies of the present disclosure
do not contain asparagine isomerism sites. A deamidation or iscaspartic acid
35 effect may occur on N-G or D-G sequences, respectively. The creation of




25function. As used herein, the percent homology between two amino acid sequences is
equivalent to the percent identity between the two sequences_ The percent identity between the two
sequences is a function of the number of identical positions shared by the sequences (i.e., %
homology -=#bHR$8A%EAI 30 positions/total # of positions x 100), takingGHFZAEGURthe number of
gaps, and the length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity between two
sequences can be accomplished using standard mtthods known in the art. 35In some embodiments,
antibodies of the invention may be engineered to include modifications within the Fc region, typically to
alter one 12 or more functional properties of the antibody, such as serum half-life, complement

fixation, Fc recegtSPBRGIRRCith SR RRtIERSHESeHElRA R AR AN RSy WRIGR SR Re, an antibody
of the invention neyeise-phesaitidlhCrimteisidar lsagsranéc @cithore chemical moieties can be attached to
the antibody) 5 or be modifiet tntilisiviteil lyoasylatione dgmtedoialpend (s )pbuh gemdraligtional properties
of tr:je antitIJody-d antibodie QHRFPIS: ﬁﬁ@&ex@@i@@m@w@e%gﬁ% @x,r%@gmyaéde@m?ﬂe aming) acid
residue selecte 'QH@ : 7 e numbering
of residues i%theég%%{g@%%%ﬁﬁg thelj Lftﬁléo ﬁ%@?ﬁgg %,?ff g“‘g%%egﬁ%ﬁ? ?/‘vﬁ%ég different amino
acid residue sucﬁ'?ﬁg? gygh ?5 9ﬁa Py em%r% raaff%?t)? or% (ﬁ%@%ﬁiw M‘?.r%tﬁlms the
antigen-binding 4Bt SUiRESEYE ARRIRIDIRSTRIBETFREH RN AR CRIBE IR ALFaR AR red can be, for
example, an Fc riscejseiriofatisioy esasyombinotreateple e raramigntash ozah utilige dasitred in further
detail e.g. in US Ratems foSiRdréabandchradpad6ieilkhown in tAaathemnsoniiéibediances tite antibodies
herein that iscconieaiaied s eI PSRl A RcisederomReRaBRlRd to, for
example, increa SE : ntibody, the
Sﬁ,ét}-ﬁ,ﬁl,%lc} Gﬁﬁ% ol m&ﬁ%@éﬁ%%éh&raéééﬁ%é éﬁ?‘%ﬁ@%g%g%gch as a reactive

antibody, or fragment t ly IS reacted with
s become

ereof, typica C po co
ester or aldehydéndgﬁv%?f%a f%p ,%r?éfé?‘é@h%ﬁ’ti%’h%ﬁﬁ%ﬂc anrg%gli’%gﬁésﬁ
attached to the alftfhaiRreT WRtilseRWadR&rRt. Preferably, the pegylation is carried out via an acylation
reaction or an alkylation reGato@ntithdy it difve REE@ Y deulpe(eius hahlsdodisaticeie
water-solubls polyieeti Asibitigd Adrgiterttre tesh 2&blliip lirelioyten & giyeo | bisisitend@ddy encompass
any of the forms ef:Birfp thatleavembegBiRPRdMdsruAlZRIBENT REYAIBSHBHSHF&s RefRP (CI-C10)
alkoxy- or aryloxxégﬁm QX'%@'%%O'JPTMSFW&%H% y(;%:r- ,%Iéw]ldmlp ﬁﬁﬁ%serﬂ.%odlments, the
antibody to be pegylated is an aglycqs .a}tedn%%r@boda/f h%t ole lsbg%r peﬁXE"t}n&, (%rotsei s are known in
the art and can b é’ﬁﬁfﬁear?o ﬂfeq%y%a'm}l(ﬁo ST e ThverRtdh- "0 i pre erreée embodiments, the

present invention'FRAGEFEES LSRRI MR RS- DR bt JoreeatyL ¢t 5RIeFe8. 4B3 and
5F12. In othéd préfetrde aMooefi e sriinely b dunpasentidaqnevields eeBpibiRNBRIly human
anti-VAP-1 antibguledsrablyc hyasmisc dmabirgstC8 Gen 8mdre3 €48 apeaEd Zham r@bétnbinant r8C10

(BIT-1023), the hagai sipailg, CORSIBisHabiNRaBifhaminm asitsryueiee ke pistedisdSERJD NO: 47 and
the light chain copsisfis, AfithRRMINOASIGSSAYENRE ggpicted in SEQ ID NO: 48.
in a preferred embodiment, antibodies are selected that do not
25 rapidly degrade. Fragmentation of an anti-VAP-1 antibody may be measured
using capillary electrophoresis (CE) and Matrix Assisted Laser Desorption
lonisation Mass Spectrometry (MALDI-MS), as is well understood in the art.
in another preferred embodiment, antibodies are selected that have
minimal aggregation effects. Aggregation may lead to friggering of an
30  unwanted immune response and/or aliered or unfavorable pharmacokinetic
properties, Generally, antibodies are acceptable with aggregation of 25% or
less, preferably 20% or less, even more preferably 15% or less, even more
preferably 10% or less and even more preferably 5% or less. Aggregation may
be measured by several techniques well known in the ari, including size-
35  exclusion column (SEC) high performance liquid chromatography (HPLC), and
light scattering to identify monomers, dimers, trimers or multimers,




TABLE 1. Fully human anti-VAP-1 amino acid sequences SEQ ID NO Sequence description 1 Heavy
chain CDR1 consensus Heavy chain CDR2 consensus 3 Heavy chain CDR3 consensus 4 8C10
heavy chain CDR1 5 8A4 heavy chain CDR1 6 3F10 heavy chain CDR1 7 5F12 heavy chain CDR1 8
493 heavy chEO®BRA128C10 heavy chain CDR2 9 PCT/F12008/050199
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The antibodies according to the present invention are preferably of
lgG-type and more preferably of l[gG4-type. However, other antibody isotypes,
such as lgG1, 1gG2, IgG3, IgM and IgE, are included.

In some embodiments, an antibody according to the present

5 invention comprises heavy and light chain variable regions comprising amino
acid sequences that are homologous to the amino acid sequences of the
preferred antibodies described herein, and wherein the antibodies retain the
desired functional properties of the anti-VAP-1 antibodies of the invention.

For example, the invention provides an isoclated monocional

10 antibody, or antigen binding portion thereof, comprising a heavy chain variable
region and a light chain variable region, wherein: (a) the heavy chain variable
region comprises an amino acid sequence that is at least 80% homologous to
an amino acid sequence selected from the group consisting of SEQ ID NQG:s
19 to 23; (b) the light chain variable region comprises an amino acid sequence

15 that is at least 80% homologous to an amino acid sequence selected from the
group consisting of SEQ ID NO:s 42 io 46; (¢) the antibody binds to human -
VAP-1 with a Kd of 1 x 107 M or lower.

In other embodiments, the VH and/for VL amino acid sequences may
be 85%, 90%, 95%, 96%, 97%, 98% or 99% homologous to the sequences set

20  forth above. An aniibody having VH and VL regions having high (i.e., 80% or
greater) homology to the VH and VL regions of the sequences set forth above,
can be obtained by mutagenesis (e.g., site- directed or PCR-mediated
mutagenesis) of nucleic acid molecules encoding SEQ ID NO:s 19 to 23 and
42 {0 46, followed by testing of the encoded altered antibody for retained

25  function.

As used herein, the percent homology between fwo amino acid
sequences is equivalent to the percent identity between the two sequences.
The percent identity between the two sequences is a function of the number of
identical positions shared by the sequences (i.e., % homology = # of identical

3¢ positions/total # of positions x 100), taking into account the number of gaps,
and the length of each gap, which need to be introduced for optimal alignment
of the two sequences, The comparison of sequences and determination of
percent identity between two sequences can be accomplished using standard
methods known in the art. '

35 In some embodiments, antibodies of the invention may be
engineerad to include modifications within the Fc region, typically to alter one




10 SM heavy chain CDR2 F10 heavy chain CDR2 12 5F12 heavy chain CDR2 13 4B3 heavy chain
CDR2 4 SC1D heavy chain CDR3 15 SM heavy chain CDR3 16 3F10 heavy chain CDR3 17 5F12

heavy chain CURS 18 433 heavy chain CDR 19 8C10 heavy chain variable region 20
WO 2008/129124 PCT/F12008/050199
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or more functional properties of the antibody, such as serum half-life,
complement fixation, Fc receptor binding, and/or antigen-dependent celiular
cytotoxicity. Furthermore, an antibody of the invention may be chemically
modified (e.g., one or more chemical moieties can be attached fo the antibody)
5 or be modified to alter its glycosylation, agéin to aiter one or more functional

properties of the antibody.
For example, the F¢ region may be altered by replacing at least one
amino acid residue selected from amino acid residues 234, 235, 236, 237, 297,
318, 320 and 322 (the numbering of residues in the Fc region is that of the EU
10  index of Kabat) can be replaced with a different amino acid residue such that
the antibody has an altered affinity for an effector ligand but retains the
antigen-binding ability of the parent antibody. The effector ligand to which
affinity is altered can be, for example, an Fc receptor or the Cl component of
complement. This approach is described in further detail e.g. in US Patents

15 5,624,821 and 5,648,260. v

Another moedification of the antibodies herein that is contemplated
by the invention is pegylation. An antibody can be pegylated to, for example,
increase the biological {e.g., serum) half life of the antibody. To pegylate an
antibody, the antbody, or fragment thereof, typically is reacted with
20  polyethyiene glycol (PEG), such as a reactive ester or aldehyde derivative of
PEG, under conditions in which one or more PEG groups become attached to
the antibody or antibody fragment. Preferably, the pegylation is carried out via
an acylation reaction or an alkylation reaction with a reactive PEG molecule (or
an analogous reactive water-soluble polymer). As used herein, the term
25 polyethylene glycol” is intended to encompass any of the forms of PEG that
have been used to derivatize other proteins, such as mono (CI-CIO} alkoxy- or
aryloxy-polyethylene glycol or polyethylene glycol-maleimide. In certain
embodiments, the antibody to be pegylaied is an aglycosylated antibody.
Methods for pegylating proteins are known in the art and can be applied to the

30  antibodies of the invention.
in preferred embodiments, the present invention provides specific
fully human anti-VAP-1 antibodies 8C10, 8Ad, 3F10, 4B3 and 5F12. in other
preferred embodiments, the present invention provides recombinant fully
human anti-VAP-1 antibodies, such as recombinant 8C10, 8A4, 3F10, 4B3 and
35 6F12. In recombinant r8C10 (BTT-1023), the heavy chain consists of the




8A4 heavy chain variable region 21 3F10 heavy chain variable region 22 5F12 heavy chain variable
region 23 483 heavy chain variable region 24 Light chain CDR1 consensus 25 Light chain CDR2
consensus 26 Light chain CURS consensus 27 8C10 light chain CDR1 28 8A4 light chain CDR1 29
3F10 light chéih28@/RP124 PCT/F12008/050199
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amino acid sequence depicted in SEQ ID NO: 47 and the light chain consists
of the amino acid sequence depicted in SEQ 1D NO: 48.

TABLE 1. Fully human anti-VAP-1 amino acid sequences

SEQID NO Sequence description
1 Heavy chain CDR1 consensus
2 Heavy chain CDR2 consensus
3 Heavy chain CDR3 consensus
4 8C10 heavy chain CDR1
5 8A4 heavy chain CDR1
8 3F10 heavy chain CDR1
7 5F12 heavy chain CDR1
8 4B3 heavy chain CDR1
9 8C10 heavy chain CDR2
10 8A4 heavy chain CDR2
11 3F10 heavy chain CDR2
12 5F12 heavy chain CDR2
13 4B3 heavy chain CDR2
14 8C10 heavy chain CDR3
15 BA4 heavy chain CDR3
16 3F10 heavy chain CDR3
17 5F12 heavy chain CDR3
18 4B3 heavy chain CDR3
19 8C10 heavy chain variable region
20 8A4 heavy chain variabie region
21 3F10 heavy chain variable region
22 5F12 heavy chain variable region
23 4B3 heavy chain variable region
24 Light chain CDR1 consensus
25 Light chain CDR2 consensus
26 Light chain CDR3 consensus
27 8C10 light chain CDR1
28 8A4 light chain CDR1
29 3F10 light chain CDR1




30 5F12 light chain CDR1 31 4B3 light chain CDR1 32 8010 light chain CDR2 33 8M light chain CDR2
3F10 light chain CDR2 35 5F12 light chain CDR2 36 4B3 light chain CDR2 37 8C10 light chain CDR3
38 8A4 light chain CDR3 39 3F10 light chain CDR3 40

WO 2008/129124 PCT/F12008/650199
14
30 5F12 light chain CDR1
31 4B3 light chain CDR1
32 8C10 light chain CDR2
33 8A4 light chain CDR2
34 3F 10 light chain CDR2
35 5F12 light chain CDR2
36 4B3 light chain CDR2
37 8C10 light chain CDR3
38 8A4 light chain CDR3
39 3F10 light chain CDR3
40 5F12 iight chain CDR3
41 4B3 light chain CDR3
42 8C10 light chain variable region .
43 8Ad4 light chain variable region
44 3F10 light chain variable region
45 5F12 light chain variable region
46 4B3 light chain variabie region
47 Recombinant r8C10 heavy chain

48 Recombinant r8C10 light chain

Fully human anti-VAP-1 antibodies are preferably prepared by
immunizing mice in which the native mouse immunoglobuiin genes have been
inactivated and functionally replaced with all or part of the human

5 immunoglobulin gene repertoire. Such mice are immunized with VAP-1 antigen
and human antibody producing hybridomas are then generated from the mice
using normal procedures. Cloned hybridoma cells which produce monoclonal
antibodies that are reactive with VAP-1 antigen are then identified and
expanded o produce purified fully human monoclonal antibcdies.

10 Alternative ways to make a human antibody include transferring the
specificity of an animal antibody to a human immunoglobulin, For example,
mice are immunized with VAP-1 antigen and antibody producing hybridomas
are then generated from the mice using normal procedures. Cloned hybridoma
cells which produce monoclonal antibodies that are reactive with VAP-1

16 antigen are then identified and expanded to produce purified monocional
antibodies. The cDNA sequences of the antibody heavy and light chain
variable regions are determined and the complementarity determining regions




5F12 light chain CDR3 41 483 light chain CDR3 42 8C10 light chain variable region 43 8A4 light chain
variable region F10 light chain variable region 5F12 light chain variable region 46 4B3 light chain
variable region 47 Recombinant rBC10 heavy chain 48 Recombinant r8C10 light chain Fully
human anti-WORPERIBddies are preferably prepared by immunizing mEEEFAMEEH e native mouse
immunoglobulin genes have been inactivated and functionally replaced with all or part of the human 5
immunoglobulin gene repertoire. Such mice are immunized with VAP-1 antigen and human antibody
producing hybridomas are then generated from theigice using normal procedures. Cloned hybridoma
cells which produce monoclonal antibodies that are reactive with VAP-1 antigen are then identified and
expanded to produce purified fully human monoclonal antibodies. 10Alternative ways to make a
human antibody (RENRIddeatiBedrrinthen&DR amino acid sequences of the heavy and light

chains are used to replace the matching CDR's of a human antibody, thus

transferring the specificity of the rodent anti-VAP-1 antibody to a humaen

antibody. The resulting anti-VAP-1 antibody is fully human in the sense that,

5 although the original COR amino acid sequences are derived from rodents, the

same amino acid seguences are capable of being generated in a human

derived antibody and cannot be accurately defined as being specific to
rodents.

To generate hybridomas producing human monocional antibodies of

10  the invention, splenocytes and/or lymph node cells from immunized mice can

be isolated and fused to an appropriate immortalized cell line, such as a

mouse myeloma cell line. The resulfing hybridomas can be screened for the

production of antigen-specific antibodies. For example, single cell suspensions

of splenic lymphocytes from immunized mice can be fused to one-sixth the

15 number of P3X63-AgB.653 nonsecreting mouse myeloma celis (ATCC, CRL

1580) with 50% PEG. Cells are plated at approximately 2 x 10° in flat bottom

microtiter plate, followed by a two week incubation in selective medium

containing 20% fetal Clone Serum, 18% "653" conditioned media, 5% origen

(IGEN), 4 mM L-glutamine, 1 mM sodium pyruvate, 5mM HEPES, 0.055 mM 2-

20 mercaptoethanol, 50 units/ml penicillin, 50 mg/mi streptomycin, 50 mg/ml

gentamycin and IX HAT (Sigms; the HAT is added 24 hours after the fusion).

After approximately two weeks, cells can be culiured in medium in which the

HAT is replaced with HT. Individual welis can then be screened by ELISA for

human monocional igM and IgG antibodies. Once extensive hybridoma growth

25 oceurs, medium can be observed usually after 10-14 days. The antibody

sacreting hybridomas can be re-plated, screened again, and if still positive for

human IgG, the monoclonal antibodies can be subcloned at least twice by

limiting dilution. The stable subclones can then be cultured in vitro fo generate

small amounts of antibody in tissue culture medium for characterization. To

30  purify human monoclonal antibodies, selected hybridomas can be grown in

two-liter spinner-flasks for monoclonal antibody purification. Supernatants can

be filtered and concenirated before affinity chromatography with protein A-

sepharose {Pharmacia, Piscataway, NJ.). Eluted IgG can be checked by gel

electrophoresis and high performance liguid chromatography to ensure purity.

35 The buffer solution can be exchanged into PBS, and the concentration can be




specificity of an animal antibody to a human immunoglobulin. For example, mice are immunized with
VAP-1 antigen and antibody producing hybridomas are then generated from the mice using normal
procedures. Cloned hybridorria cells which produce monoclonal antibodies that are reactive with
VAP-1 15 anfi§eqo8fieién identified and expanded to produce purified HréAdIeHE 8 tibodies. The
cDNA sequences of the antibody heavy and light chain variable regions are determined and the
complementarity determining regions 15 (CDR) identified. The CDR amino acid sequences of the
heavy and light chains are used to replace the mat¢hing CDR's of a human antibody, thus transferring
the specificity of the rodent anti-VAP-1 antibody to a human antibody. The resulting anti-VAP-1
antibody is fully human in the sense that, 5 although the original CDR amino acid sequences are
derived from rodéptemiinedabiie GRARD asinsehhdnedineiencapabiietbding geenaelrsalin a human
derived antibodyamidehenearbssadiqueddd y riedilnest s 867Gy specific to rodents. To generate

hybridomas producing hurpagy memaslenabadtbadiesrb K thedudeatdsmspiageayimaand/or lymph
node cells from |mgggzegﬂg;qug@rb[ r?e't?&lwe a%g;&e%gggqn @pgm&@tgﬂén?}gg@éged cell line,

such as a m%usehm eloma.cell line, The reSH,'t'”& brld S can he scree productlon of
|c_1 ¥é’ s]; €. réco m? 8 a’%
antigen-specific anti SRS oY &M e s ece sus en5|onso spleni hoc &s from

immunized mice SAMHETIRREER Witk- Ef @S ﬁﬁ%ﬁ@?%@%ﬁ%?%@@gg ﬁ@ﬁ?&&@ung mouse
myeloma cells (ApEced RLsesgojngignddhs PEiBodYasrnHpaGsH AN Abep brolapiiasyrom105 in flat
bottom rnicrotitertirgiradeltowwsstilne a teocombikan dullydtiomain sdilestiv Sméedhhape atidpiming 20% fetal
Clone Serum, 18tk eoBeikianesumas nthYRE Rt established in the art.

10 Fully human monoclonal antibodies according to the present
invention can also be prepared using SCID mice into which human immune
cells have been reconstituted such that a human antibody response can be
generated upon immunization. Such mice are described in, for example, U.S.
Patents 5,476,996 and 5,698,767

15 When desired, DNA encoding the light and heavy chain variable
regions of the antibody can be isolated and fused to the DNA encoding any
desired human, or modified human, constant region in order to produce a DNA
construct which can be inserted into an expression vector and transfected into
a suitable expression host to produce a recombinant fully human antibody.

20  Thus, antibodies according o the present invention also can be produced in &
host cell transfectoma using, for example, a combination of recombinant DNA
technigues and gene transfection methods as is well known in the art.

For example, to express the antibodies, or antibody fragments
thereof, DNAs encoding partial or full-length light and heavy chains, can be

25 obtained by standard molecular biology techniques (e.g., PCR ampilification or
cDNA cloning using a hybridoma that expresses the antibody of interest) and
the DNAs can be inserted into expression vectors such that the genes are
operatively linked fo transcriptional and translational control sequences. in this
context, the term "operatively linked"” is intended to mean that an antibody

30 gene is ligated into a vector such that transcriptional and translational control
sequences within the vector serve their intended function of regulating the
transcription and translation of the antibody gene. The expression vector and
expression control sequences are chosen io be compatible with the expression
host cell used. The antibody light chain gene and the antibody heavy chain

35 gene can be inserted into separate vector or, more typically, both genes are
inserted into the same expression vecior. The antbody genes are inserted info




(IGEN), 4 mM L-glutamine, 1 mM sodium pyruvate, 5mM HEPES, 0.055 mM 2- 20 mercaptoethanol,
50 units/ml penicillin, 50 mg/m1 streptomycin, 50 mg/ml gentamycin and IX HAT (Sigma; the HAT is
added 24 hours after the fusion). After approximately two weeks, cells can be cultured in medium in
which the HAP R M&E4d with HT. Individual wells can then be screen®e™BRB(SASr human
monoclonal IgM and 1gG antibodies. Once extensive hybrldoma growth 25 occurs, medium can be
observed usually after 10-14 days. The antibody secreting hybridomas can be re-plated, screened
again, and if still positive tor human IgG, the monodlbnal antibodies can be subcloned at least twice by
limiting dilution. The stable subciones can then be cultured in vitro to generate small amounts of
antibody in tissue culture medium for characterization. To 30 purify human monoclonal antibodies,

selected hybrldom%s%%rﬁ%é’@r%an%ﬁt%@P%mﬁ@Oﬁééﬁsgfo}*%B%&Bﬁamfﬁ‘iﬁ%‘%%unﬂcatlon
Supernatants carép@diieareiteant tsneetinesicgenerbramnennhrycMeston@whewitisadiotein A-
sepharose (PhariiraciestRitoatsiteayrélgrpskticThig\@htand kazive dhath hyrislietegioapladresis and high
performance liquigkChraPaaIeg aRtisR e ASHm Riitbe3 BsEaetd Liles ROl iphsaN BRshanged into
PBS, and thg CORERALAH oG RBodP Q%E%B@“B?%%%r%? Ghe gl & Fezg%%' gefficient. The
monoclonal antlb(?dleé:, O > }‘ I Stored iﬁ%{t Oé]ﬁg/ umannant dies can also be
produced from pﬁage Xilsp ayl ané’g ﬁIEh usé éﬁg %ﬂ? fing o lay and produce
desired isotype such that the VH segment is opera vely Imked to the heavy
chain constant (CH) segment(s) within the vector and the VK segment is
operatively linked to the light chain constant (CL) segment within the vector.
10 Additionally or alternatively, the recombinant expression vector can encode a
sighal peptide that facilitates secretion of the antibody chain from a host cell.
The antibody chain gene can be cloned into the vector such that the signal
peptide is linked in-frame to the amino terminus of the antibody chain gene.
The signal peptide can be an immuneglobulin sighal peptide or a heterologous
15 signal peptide (i.e., a signal peptide from a non- immunoglobuiin protein).
In addition to the antibody chain genes, the recombinant expression
vectors of the invention carry regulatory sequences that control the expression
of the antibody chain genes in a host cell. The term “regulatory sequence” is
intended to include promoters, enhancers and other expression control
20 elements (e.g., polyadenylation signals) that control the transcription or
transiation of the antibody chain genes, as well known in the art. It will be
appreciated by those skilled in the art that the design of the expression vector,
including the selection of regulatory sequences, may depend on such factors
as the choice of the host cell to be transformed, the level of expression of
25 protein desired, etc. Preferred regulatory sequences for mammalian host cell
expression include viral elements that direct high levels of protein expression
in mammalian celis, such as promoters and/or enhancers derived from
cytomegalovirus  (CMV), Simian Virus 40 (SV40), adenovirus, (e.g., the
adenovirus major late promoter (AdMLP) and polyoma. Alternatively, nonviral
30 regulatory sequences may be used, such as the ubiquitin promoter or g-giobin
promoter. Still further, regulatory elements composed of sequences from
different sources, such as the SRalpha promoter system, which contains
sequences from the SV40 early promoter and the long terminal repeat of
human T cell leukemia virus type 1.
35 in addition to the antibody chain genes and regulatory sequences,
the recombinant expression vectors of the invention may carmry additional




5 human antibody proteins on the surface of the recombinant phage. Single chain antibodies with high
affinity and specificity to any given target are selected by screening and the antibody sequences can
then be isolated from the phage to produce a recombinant fully human antibody. Such phage display
methods for 681AG2ALIMan antibodies are established in the art. 10FUMUMEEPPAEHoCclonal
antibodies according to the present invention can also be prepared using SCID mice into which human
immune cells have been reconstituted such that a human antibody response can be generated upon
immunization. Such mice are described in, for exaniple, U.S. Patents 5,476,996 and 5,698,767.
15When desired, DNA encoding the light and heavy chain variable regions ot the antibody can be
isolated and fused to the DNA encoding any desired human, or modified human, constant region in
order to produceS@DRIE S risteh ASifaHenansHb M Seatdaieierivatiop Rfdbp varsetdn &rettransfected into
a suitable expressiis (Bgst coigime dificepdicagpinbncase!éathbleumakeagibeslyA2 Ov@lhuspantibodies
according (0 the rese akinueNiSRAMsR:cRRRer SR Gadiau s oRl lgmsiecieuna weino, for
example, a Com%&q@fh@fm&%@%@w%&%&ww e%a?my%eﬁyem@eeree&mgs as is well

known in the_art. arker. cQnExampl Xpress tthedrant'bOd'eE fragnments thereof, DNAs
encoding paﬁlal {ﬁleqn g FO eavncgha?ns ‘i Be“25°Bbta ned saxaaré’molecular
biology techmqu@%e teolyexg g@R%ﬁl|'Fi€§t|8ﬁ"ol’”$?)m’ﬂ"'€‘omﬁg"8§ o) %PﬁyB?ﬁbrW&r HLEkpresses the
antibody of interédgfeiner thrieoiaile mankpederestiogiudn thy sivstioflsiedestuctarsh(Bla e genes are

operatively linke gdodrdmsesipirodibir-anoktreziis atitnaletiostteab se spiecttegainpiifiiatontext the term

"operatively linka#s iselh trimdqebicaBRdERfoan antibody 30 gene is ligated into a vector such that

transcriptiongl and transla&gpaé)&gggg%ﬁe&u%q%mltgmtth%a\(gj:taga%equr}gegxw&g ed function of

regulating the transerl %ﬁgngg a}nglgtlon of the nt| gge{ 'TJ' e resshorg( r and expression
PBF ﬁ?{ am ratisiec ﬁrtﬁ

control sequences Are chosan 10 be com e exp reslelon clea]l USa T RS antibody light
chain gene and tHEIHB SRPHELSS -crll?ﬁlM‘%‘Q{j@ﬁ@@ﬁﬁ%ﬁﬁ%@ﬂe@ﬂﬁ%@@ﬁa%'%@&ﬁ%r more
typically, both gelfeenapgRassreatifatvatiriysehircbigHessomenty HSTH doa b iapdeties are inserted
into 17 the expre$siexogentos bystandded mephnokisyetig., digatid@aybionpisimealianemestriction sites on
the antibodyzjengideaameatia dCrRRIPLpR6SPHACpR HgRiiun If DRARSHISHRIN StakRiIgHesent). The
ight and heavy chainfiebIiraigRs L ieaatbay e e B fiete ehfisolachio create

full-length antibo enes of any antibo type nser ing them i to expression yvectors already
encoding heavy chaln!g'(':or?stan g»er it ¢ qk%éa%qc%nstan% o ?o'ﬁs 0 ? dsés re%elg’%'ﬁ/%e\fsuch that the

VH segment is oBBYRAGER ﬂrﬂ%ﬁ'ﬁ?tﬁﬁ@?’l’éaw it w&& ot Spitiihe vector and
the Vit segment ISSHSRERIOERH | PReANS HHEHFHSRaRccorIsamtd AN Pediptanmantmaliae vector. 10
Additionally26r altelisativelyothditely snabiperkeexpicssioiovastemberad cedete signagnyptide that
facilitates secretigiigli theiamtgdioghailly Hemrsahtistselkrokaaritkagieskiaindgantean be cloned into

the vector such thahdag, Nanal-nRpHAEd Bk SikidRE R B Ui ABHNR ARITYRIR & g antibody chain

gene. The signal E#gf can be an immunoglobeiin S|gnal peptide or a heterologous 15signal peptide
&

(i.e., a signal pepti non immunoglobulin n) In addition to the antibody chain
genes, the recombinant exph %@gﬁ% W@&&%‘af‘tﬁ@% ﬁ fﬂrcﬁwq%sé“lﬁa Py "SEGIENEY that control the

expression &F theABHRRsHs/ %éﬁ?g@‘fé@“ﬁf‘a'ﬂ?ﬁﬂ@eFpmﬁ?éeceﬁﬁmﬁé@u@Y@l‘y d&dtienedlisis Intended to
include promoter§neintiagcins StDatellsr mqurds Sheradhrit@sD 20yelemeerrlis(€ 'S pelisaatehylation signals)
that control the trapgepEoNIRrrabskabinarobitecasidhadyichain@angsaabyglbneywardn the art. It wil
be appreciated by faase:sifecianihtafih ik indleniom el BRsiOBaAG lilying the
selection of reguLﬁ ony 8 %ﬁsn?grsanﬂ%ﬁg%e%%%s?%ﬁ%@ %\%{)or e ch(‘),lce of the host cell to be

e pr

transformed, the otein desire eferre e% aPorg}sequences for

ve ession g
mammalian-fHostFHIPa% %%&?&?ﬁ%&ﬂﬁé’(]lﬂ?@m&{&b %5@87?389?9 ogY IS expression in
mammalian cellsC@{R %%WB@WB%W@%@W@W@*W'WWégéﬁ?@%?‘?cMV) Simian
Virus 40 (SV40), feate tio ity réemeditine eslegeizndsnh pjotsiatpupfioatioteméttdidd.P) and polyoma.
Alternatively, nonviral 30 regfiataty SQsuEnsiethe ydeentSadesieeh iasttherdbigs!itn pramoter or
fl-globin promotep, Sl f gr@?ﬁwﬁwaﬁ@ry RURBRTUREORIRASE B AP AL Rl Ruflifgent sources
e long el SR AL LR S Rl s promorer o
g eq% NO:s 49 to 53, and their conserv twe sequence variants, andie




35In addition to the antibody chain genes and regulatory sequences, the recombinant expression
vectors of the invention may carry additional 18 sequences, such as sequences that regulate
replication of the vector in host cells (e.qg,, origins of replication) and selectable marker genes. As well
known in théV42oi88 8&léctable marker gene facilitates selection of hot‘CEEMIGRh the vector has
been introduced. For example, typically the selectable 5 marker gene confers resistance to drugs,
such as G418, hygromycin or methotrexate, on a host cell into which the vector has been introduced.
Preferred selectable marker genes include the dihyi@rofolate reductase (DHFR) gene (for use in dhfr-
host cells with methotrexate selection/amplification) and the neo gene (for G418 selection). 10For
expression of the light and heavy chains, the expression vector(s) encoding the heavy and light chains
is transfected inteeaandSPNA EBgUSBeRIBFIPEERsh it & TR SPIRIEIRErRTSEQHP NE% Bfansfection” are
intended to encompasanal thiele arsusetyadif-écodmigues veoianizo alyd s editidr thélAeeeoien of exogenous
DNA into a prokagietie®rrRukantoticoipstemilsng - of SoEfeatioparatien, ealgd namhesphate
precipitation, DE@ﬁgg@mnsgeungggtmim %hbﬁﬂmégeeg iéngm(&t@gﬁyrg&aﬁg)le to express

t

1

the antibodies of the invention.in either prakaryotic or eukaryotic hogst cells, expression of antibodies in
eukaryotic c&lls, and ﬁo‘%ﬁ%‘?@é’?&b@?ﬁg@“ %/ Le I

) Nta |%1r? hnoaﬁl%% S, |§pﬁ1cé’ mgsf rer% grrga%ecause such
eukaryotic cells, Y FiPNAr MARTISIEASINGeIRs, THR M SRk T BRIR SRABRR cells to
assemble and sesmatsizing GpBMN faksigrmedspifeign dTegiclily seHh cantisiing ob karidtic expression
of antibody genebashée a3 apo ttedr oheemefiectaqiémcpradiaation of high yields of active antibody.
Preferred mammalian hostgglisiaecxpressingtie preembinantied rnidbeorefdhenryention include
Chinese Hapgster, Quant (GHOLREIS) Acurling ks SR CRaRMighing ) wLfaRgnyeloma cels,
COS cells and SP2.cells. When rec&@tﬁrﬂlg exlprgcseslsoerlle\é%%t?;osme %odrlgl %%tljlgogx Hgo es are
introduced into nbatanan oSt cels: the ant?@o IeS are produce l'bygcu, rng {Re Aot cells for a
period of time sufffc®iP ' Qifo&Prée é’épr@é%i&?‘&%%ﬁfﬁ'ﬁiB%‘Eﬂﬁﬂﬁ’?h\éaﬂ%%“lscéﬂ@@ﬂ #ore preferably,
secretion of the &atibodPMictseenfaselentedifiemingraavereo pysingeas A& dRNR:sMftibodies can be
recovered from the 78, limcktnegdionsarsatigestandendepvatizimsy antiatothindiNRisequenceA further aspect
of the preseyy invepligsHiSERPIRYI¢RRD bhdRAIRCWE SPCOMNGIa: B hdmey) ant-\HsR-1 antibody
heavy chain varigBie 35taaion. cmPISiNG AdirstPNR-SSayRiRRSEIRAAMORRAE MU consisting of
SEQ ID NO:s 49 1tot 53 : argéj g@g& gonserv: Eive S(Eguer%;eu argasngs a@%/%rrgsejh% ﬁ}%%%{}gnDNA sequence
selected from the group consisting of %Eg (}5) Kf Spg % %r8, nd their conservative sequence
variants, and/or LYiEEBNA RNGLEINECHS BASAH M ANE é’uﬁ%‘hs‘@ﬁ‘ﬁa}%f R 5190:s 59 to 63,
and their conserv@fitRrisiague A serrRBca sRigoRd BetuibscaeghsoartiitsD® fRlefibHe 51 to 3,
respective\20Accftingdts & Hantic thair aspesative srepenténasiatitn provides a DNA molecule
encoding a heavy chain variaple segiemnmest, chaprsing mishtdrsprivereenelenisddiem the group
consisting of SEQL M3 BdhitBhanfh AP BRREVEFREHGBS LIt a8 Rcaitibhiftiber aspect of

the present inventionis;10, PLoy e 3.DNRE12 1n recombinant 18C10 (BTT-1023), the heavy
chain is encoded by DNA comprising the polynucleotide sequence depicted in

25 SEQ ID NO: 89 and the light chain is encoded by DNA comprising the
poelynucleotide sequence depicted in SEQ (D NO: 80.

TABLE 2. Fully human anti-VAP-1 nucleotide sequences

SEQ ID NO Seqguence description
49 B8C10 heavy chain CDR1
50 8A4 heavy chain CDR1
51 3F10 heavy chain CDR1
52 5F12 heavy chain CDR1
53 4B3 heavy chain CDR1
54 8C10 heavy chain CDR2




10 molecule encoding a fully human anti-VAP-1 antibody light chain variable region, comprising a first
DNA sequence selected from the group consisting of SEQ ID NO:s 69 to 73, and their conservative
sequence variants, and/or a second DNA sequence selected from the group consisting of SEQ ID
NO:s 74 to 78024epf81tonservative sequence variants, and/or a third"SKAR&YEAEe 15 selected
from the group consisting of SEQ ID NO:s 79 to 83, and their conservative sequence variants, said
DNA sequences encoding CDR regions 1 to 3, respectively. According to a particular aspect, the
present invention provides a DNA molecule encodi#g a heavy chain variable region and comprising a
DNA sequence selected from the group con5|st|ng of SEQ ID 20NO s 84 to 88, and their conservative

In ambadime
H-oRe-emMBoaHReH

BANA molecules encoding

, 3F10, 4B3 and

-ully human

e% cﬁan%ﬁﬂ‘:" 298C10heavy chain CDR1 50

3 4B3 heavy chain

sequence variamts: it-the-presentirventionprovides-bi
recombinant full human antPYAP-1 annhnmg AR GRBfhant 8C10,.8A
5F12. In recombinant r8C10 $BTT-1023), the W@Mmhml@ﬁ@ed by DNA comprising the
polynucleotide sequence demgted in 25 SEQHEX NR&aP ehath thpHght chain is encoded by DNA
comprising the polynucleotldgssequence de;)@m&ﬁa@wo TABLE 2.
anti-VAP-1 nucl
8A4 heavy chain-6BR1-51-3E16-heavwr-chath-CorRt-—5F12-heavy-chain-CBR1-53
CDR1 54 8C10 jheavy chain Bhpo 8A4 heavy chain CDR3’

61 3F10 heavy chain CDR3

62 5F12 heavy chain CDR3

83 4B3 heavy chain CDR3

64 8C10 heavy chain variable region

65 8A4 heavy chain variable region

66 3F10 heavy chain variable region

. B7 5F12 heavy chain variable region

68 4B3 heavy chain variable region

69 8C10 light chain CDR1

70 8A4 light chain CDR1

71 3F10 light chain CDR1

72 5F12 light chain CDR1

73 4B3 light chain CDR1

74 8C10 light chain CDR2

75 8A4 light chain CDR2

76 3F10 light chain CDR2

77 5F12 light chain CDR2

78 4B3 light chain CDR2

79 8C10 light chain CDR3

80 8Ad light chain CDR3

81 3F10 light chain CDR3

82 5F12 light chain CDR3

83 4B3 light chain CDR3

84 8C10 light chain variable region

85 ' 8Ad light chain variable region

86 3F 10 light chain variable region

87 5F12 light chain variable region

88 4B3 light chain variable region

89 Recombinant r8C10 heavy chain




20 55 8A4 heavy chain CDR2 56 3F10 heavy chain CDR2 57 5F12 heavy chain CDR2 58 4B3 heavy
chain CDR2 59 8C10 heavy chain CDR3 60 8A4 heavy chain CDR3 61 3F10 heavy chain CDR3 62

5F12 heavy chain CDR3 63 4B3 heavy chain CDR3 64 8C10 heavy chain variable region
WO 2008/129124 PCT/FI2008/050199
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90 Recombinant r8G10 light chain ]

The present invention further provides expression vectors
comprising nucleofide sequences described above. Suitable expression
vectors include vectors containing elements important for the expression and
secretion of proteins in mammalian host cells. The vector may comprise DNA

5 encoding human heavy chain constant regions, or light chain constant regions,
or both. The same vector may be used for the expression of both heavy and
light chains or, alternatively, different vectors containing either heavy or light
chain constant regions may be used.

in one embodiment according to the present invention, the

10 expression vector comprises the heavy chain constant region of human IgG4,
modified to reduce FeyRl-binding and antibody dependent cell mediated
cytotoxicity (ADCC) by substituting amino acid leucine 235 for alanine, as
described in US patent 5,624,821. The numbering of residues in the Fc region
is that of the EU index of Kabat,

15 The present invention still further provides host cells transfected
with expression vectors according to the present invention. Any suitable host
cellivector system may be used for expression of the DNA sequences coding
for the fully human antibody heavy and light chains. Bacterial e.g. Escherichia
coli, and other microbial systems may be used, in particular for expression of

20  antibody fragments such as Fab and F(ab')2 fragments, and especially Fv
fragments and single chain antibody fragments e.g. single chain Fv's.
Eukaryotic e.g. plant, yeast or mammalian host cell expression systems or
transgenic plants and animals may be used for production of larger antibody
products, including complete antbody molecules, and/or if glycosylated

25 products are required. Suitable mammalian host cells include CHO (Chinese
hamster ovary) cells and myeloma or hybridoma cell lines as set forth above.
Preferred host cells are CHO cells.

A further aspect of the present invention is to provide a method for
producing recombinant fully human anti-VAP-1 antibodies by a process which

30 comprises fransfecting a host cell with an expression vector comprising DNA
sequences coding for the fully human antibody heavy and light chains
according to the present invention under the control of suitable promotors and
secretion signals, and propagating said host cell under such conditions that
each chain is expressed, and isolating said expressed and assembled fully

35  human anti-VAP-1 antibody or biologically aclive derivatives thereof from the




65 8A4 heavy chain variable region 66 3F10 heavy chain variable region 67 5F12 heavy chain variable
region 68 4B3 heavy chain variable region 69 8C10 light chain CORI 70 8A4 light chain CDR1 71

3F10 light chain CDR1 72 5F12 light chain CDR1 73 483 light chain CORI 74 8C10 Iight chain CDR2
75 WO 2008/129124 PCT/FI2008/05019
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culture. General methods by which the veciors may be constructed,
transfection methods and culture methods are well known in the art.

The present invention further provides a phamaceutical
composition comprising a pharmaceutically acceptable carier or diluent and,
as active ingredient, a fully human anti-VAP-1 antibody according to the
present invention. The composition of the present invention contains fully
human anti-VAP-1 antibodies according to the present invention in amounts
sufficient to antagonize (fully or partially) the patient's native VAP-1 binding to
the biological ligands of VAP-1 in patients in need of such antagonizing, and
10 specifically to VAP-1 ligands presented on leukocytes.

Amounts and regimens for the administration of fully human anti-
VAP-1 antibodies according to the present invention can be determined readily
by those with ordinary skill in the clinical art of treating inflammation-related
disorders. Generally, the dosage of the fuly human anti-VAP-1 antibody

15  treatment will vary depending on considerations such as:. age, gender and
general health of the patient to be treated; kind of concurrent treatment, if any;
frequency of treatment and nature of the effect desired; extent of tissue
damage; duration of the symptoms; and other variables to be adjusted by the
individual physician. A desired dose can be administered in one or more

20 applications to obtain the desired resulis. Pharmaceutical compositions
according to the present invention may be provided in unit dosage forms.

The pharmaceutical compositions according o the present invention
can be administered in any appropriate pharmacological carrier for
administration. They can be administered in any form that effects prophylaciic,

25 palliative, preventive or curing conditions of VAP-mediated medical conditions
in human or animal patients.

Pharmaceutical compositions of the fully human anti-VAP-1
antibodies according to the present invention for parenteral and topical
administration include sterile aqueous or non-aqueous solvents, suspensions

30 and emulsions. Examples of non-aqueous solvents are propylene glycol,
polyethylene glycol, vegetable oil, fish oil, and injectable organic esters.
Agueous carriers include water, water-alcohol solutions, including saline and
buffered medial parenteral vehicles including sodium chloride solution,
Ringer's dextrose solution, dextrose plus sodium chloride solution, Ringer's

35 solution containing lactose, or fixed oils. Intravenous vehicles include fluid and
nutrient replenishers, electrolyte replenishers, such as those based on Ringer's

o




8A4 light chain CDR2 78 3F10 light chain CDR2 77 5F12 light chain CDR2 78 4133 light chain CDR2
79 8C10 light chain CDR3 BO 8M light chain CDR3 81 3F10 light chain CDR3 2 5F12 light chain

CDR3 83 433 light chain 00R3 84 8C10 light chain variable region 85 8M light chain variable region
WO 2008/129124 PCT/F12008/050199
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dextrose and the like. Aqueous compositions according to the invention may

comprise suitable buffer agents, such as sodium and potassium phosphates,

citrate, acetate, carbonate or giycine buffers depending on the targeted pH-

range. The use of sodium chloride as g tonicity adjuster is also useful.

5 Compositions may include other excipients, such as stabilizing agenis or

preservatives, Useful stabilizing excipients include surfactants {polysorbate 20

& 80, poloxamer 407), polymers (polyethylene glycols, povidones),

carbohydrates (sucrose, manniiol, glucose, lactose), alcohols (sorbitol, giycerol

propylene glycol, ethylene glycol), suitable proteins (albumin), suitable amino

10 acids (glycine, glutamic acid), fatty acids {(ethanolamine), antioxidants

(ascorbic acid, cysteine etc.), chelating agents (EDTA salts, histidine, aspartic

acid) or metal ions (Ca, Ni, Mg, Mn). Among useful preservative agenis are
benzyl alcohol, chlorbutanol, benzalkonium chloride and possibly parabens.

The pharmaceutical composition according fo the present invention

15  may be provided in concentrated form or in form of a powder to be

reconsfituted on demand. In such cases formulations of powder for solution for

injectionfinfusion excipients mentioned above may be used. In case of

lyophilizing, certain cryoprotectants are preferred, including polymers

(povidones, polyethylene glycol, dexiran), sugars (sucrose, glucose, lactose),

20 amino acids (glycine, arginine, glutamic acid) and albumin. If solution for

reconstitution is added to the packaging, it may consist e.g., of pure water for

injection or sodiurn chioride solution or dexirose or glucose solutions.

The composition of the invention is suitable for diagnosing or

freating any condition involving an inflammatory reaction in which VAP-1

25 adhesion plays a role in mediating the transmigration and infiliration of

leukocytes from the blood info a site of inflammation. Thus, the composition is

useful for diagnosing or treating inflammatory arthritides and connective fissue

diseases such as reactive arthropathies, postinfective arthropathies,

inflammatory  polyarthropathies, systemic connective tissue disorders,

30  inflammatory spondylopathies, myositis, synovitis, Reiter's disease,

seropositive rheumatoeid arthritis, other rheumatoid arthritis, extraarticular

rheumatoid disease, psoriatic and enteropathic arthropathies, juvenile arthritis,

unspecified arthritis, polyarteritis nodosa and related conditions, other

necrotizing vasculopathies, dermatopolymyositis, systemic sclerosis, other

35 diseases with systemic involvement of connective tissue, ankylosing

spondylitis and other inflammatory spondylopathies. In addition, inflammatory




F10 light chain variable region 87 5F12 light chain variable region 8 4133 light chain variable region 89
Recombinant rBC10 heavy chain 21 90Recombinant r8C10 light chain The present invention
further provides expression vectors comprising nucleotide sequences described above. Suitable
expression vegianssimzdide vectors containing elements important for thed@aieessisn @nd secretion of
proteins in mammalian host cells. The vector may comprise DNA 5 encoding human heavy chain
constant regions, or light chain constant regions, or both. The same vector may be used for the
expression of both heavy and light chains or, alterngiively, different vectors containing either heavy or
light chain constant regions may be used. In one embodiment according to the present invention, the
10 expression vector comprises the heavy chain constant region of human Ig04, modified to reduce
FcyRI-binding arisbastikiedysdepenste as cetbhmad idgited ey oioxinitr (e GOjtiby serasiitsdag amino acid
leucine 235 for alapineeas. AessHiRRAIRY SaIaRisD SabiBadushis o WRbeRg efyesidues in the Fc
region is that of the, U index, af éaa%ioﬁ':é h%:%ﬁ‘?ﬁ&&bwgé“kﬂ@c&&'l %&gnr E%ﬁ%fss host cells

transfected with e)(é) sslop vectors accord) ﬁ) é) sw Post cell/vector
Pr5Pe K

resent invent

system may be ul EFBBEﬁ%YPoPﬁ?P sgaﬁgﬂé&ﬂé’&% rfostl“?é ﬁﬂﬂﬁﬁ'? Fantibody heavy
and light chaths. B&68ki£085CE Serentitita BBIRNeOBiAE: HATreHiE s&’@?@ﬁ%ﬁﬁf’aﬁ%ﬁféed in particular
for expression ofdz@raaitiiso dgdiiagimerndhenuh mylifabmen ot 1Flniradpnediseaned espiecially Fv
fragments and SiagIﬁthﬂ'm@Iﬁibﬁdynﬁmmyaqgu&ipMQhﬁimamrﬁmexﬂg ex@utglant, yeast or
mammalian host gelexRaessian m&gﬁtga%ggmé)lgptﬁ@r&%n tsgd for production
of larger antibod t n etg ri S Ia fed 25 products

2 iﬂgHg r%y H&%Wé gd%%%}% %m% g&;ﬁésgﬁg r%{é érfa g\%%%) )ée s and myeloma

C

are required, Swt lian hos
or hybridom®celf Ukt HSPE R3S ép’ 3 g}g%‘?—fﬁ' cfigroscl mﬂsfurther aspect of

e
the present inveriit#Me &g Sbithe &Yﬁéﬁ%&ﬂ”ﬂﬂ Braiieciiils rdidonsitian atenlohe Repdisi-vAP-1
antibodies by a pabogred whishsp@ukatiowisesetrogrefe ctinansplodaitnl] wighomemiqnerssits) vector
comprising DNA seefesiens ispsingdiar deatéuliyfanmatmanibaglidneassiiamediohyskaing according to
the present invenfigicypslestiessont okl suitablgemeror:gReRREslRgaly and propagating
said host Ce#lsun%%%%ﬂ,&%?{ﬂg%&%ﬁam chain is expressed, and isolating said expressed and
assembled The therapeutically useful fully human anti-VAP-1 antibodies
according to the present invention may be conjugated, either chemically or by
genetic engineering, to other agents, which provide targeting of the antibodies
to a desired site of action. Aliernatively, other compounds may be conjugated,
20  either chemically or by genetic engineering, to the antibocdies according to the
present invention, so as to enhance or provide additional properties to the
antibodies, especially properties, which enhance the antibodies' ability to
promote alleviation of harmiul effects mediated by VAP-1 binding.
The fully human anti-VAP-1 antibodies according fo the present
25 invention may by labeled, sither chemically or by genetic engineering, to
provide detectable antibodies. Such labeled antibodies will be useful tools for
imaging inflammatory sites in  humans, especially for in  vivo
immunoscintigraphic imaging of inflammation sites. This type of imaging may
replace the more cumbersome and expensive leukocyte imaging-method
30  currently used. For imaging purposes, the use of antibody fragments will be
preferable to the whole antibody approach to anti-inflammatory therapy and
fragments derived from fully human antibodies should siill be safer than their
chimeric or mouse equivalents.
In another aspect, the present invention is directed to a method of
35 lessening or freating inflammation, in vivo, in the human body, by
administering, to a human patient in nead of such treatment, efficacious levels




35human anti-VAP-1 antibody or biologically active derivatives thereof from the 22 culture. General
methods by which the vectors may be constructed, transfection methods and culture methods are well
known in the art. The present invention further provides a pharmaceutical composition
comprising a'pPaiaEdetically, acceptable carrier or diluent and, as ac®¢&HEHERP?a fully human
anti-VAR-1 antibody according to the present invention. The composition of the present invention
contains fully human anti-VAR-1 antibodies according to the present invention in amounts sufficient to
antagonize (fully or partially) the patient's native VAR-1 binding to the biological ligands of VAR-1 in
patients in need of such antagonizing, and 10 specifically to VAP-1 ligands presented on leukocytes.
Amounts and regimens for the administration of fully human antiVAR-1 antibodies according to the
present inventiorPEHie Bidly BrspailRed-\Rlyapinpds ackmrslibedm Hi§ Riarant iRseshisical ket of treating
inflammation-relateoth dissrverst” Getieraliyy'the idesdge 6f theuilsyheumaninttrioA R{IRdgtibody 15
treatment will vany gepe aging/am- CansiiriatiapssSHaHes: REeugRiRds ameharRgr aldiaRith of the patient
to be treated; k'ngreaﬁﬁésayr@ﬂéu%?&me%mﬂxnf@msy aLasel Rl YR the effect

desired; extept of tissue damage;.durat he. s varigbles to be djusted by the
individual ph;gsmla(#ﬂgﬁ?%es T‘% 8 58 adant"w%g;r)e% nf“ 8%%‘%:‘:‘:‘13{@ g'a p]u cé |on2 to obtain the

desired results. F‘H‘éﬂﬁ%@%‘ﬂﬁl@&?%fﬂ\fﬁﬁi%ﬁéea%rdfm'&%’ﬂt@ﬁ%wterUE‘?ti%’?\“ﬁ{éF e provided in
unit dosage formantibodiesTefdhsHapsrpdinfriioBompositions according to the present invention can be
administered in any appro@yate Jhiicacicntolgica! cirdeiuliigrradmmishtafoR-T eyilaty be administered

in any form that affesss #1erRNHaRHRNARe PRI @ fRERY BNVMP AT Bbiae s QVEHISRROBYAP-mediated
medical congitiong-dlinamanaaiRal RAUGHL Nt amoﬁmasmeea%aap@pﬂﬂﬂamtthe fully human

anti-VAR-1 antlbodleﬁ: acc grgh egtB% ttf}g ol |en§[ on ‘];('?ch ggrj&t%ral antg togngakgaﬁin?mlstratlon
include sterile aqueous or non-a s solvents sus B rnu sions xamples of

non-aqueous solPEIE% AL fﬁ‘ﬂﬁﬁ’@ﬁ% ﬁ‘lﬁaﬁrﬁlmméﬁ@‘@ﬁy%lmgﬁéﬂbf@ MaBAEPrand injectable
organic esters. ARSI RN |ﬁ@'€fé§qwa$efﬁafnﬁtér°élt§6¢ﬁﬂ"§éluhm¢§niﬁcﬂﬁd|l@ﬁﬁﬁﬁ% and buffered
medial parenterafareheckesnindtraiiog s6dilyrhomiandetsdARidrgiRbngenscdexicodetaatingin, dextrose plus

sodium chlofgle sehdipmyRintgers@bsediiien santaithodasiasss of ety miatmaaals vehicles

include fluid and M@&.%&Smgﬁwtfﬁév@meﬁwmw it biassring Ringers 23

dextrose and the l(j}k?h éA% eou,? ?nv@ﬁ %Itl% ?n ok agcu tg‘ﬁ;m mtgr)(/ E{qom rlse suitable buffer
S, Ci car

agents, such as sodlum an potassiu dale, ace

e buffers
depending on the 8%%"%8??&%*%%8 %mm%thaﬁa&%?w&%fﬁ}‘%ﬁ? &His also useful. 5
Compositions md§ it MaEbFereRsHHEaRY, iBUbR Reedifing 4§eneder Prsierefrradl. Useful
stabilizing eXBipidhistinGlongé«guiiberimaitepdhsirhatePartadi Mok anibrdie? eqolvingrs
(polyethylene glyeslthep@ridenesvaritolyeratosidsdcsasedtarpuiyl, 4lusesaitaeinge)y alcohols
;sc?ézlt(oll %llﬁzerﬁlm&ee@c)glw ipiRYRRe mﬁf{hrégéﬁa&%%@&qt@é@t&(%@gya% éta%@%esflermgoe%f)
chelatlggyagentgs ;%é@&%ﬂg m@l@y rc?éi,% éﬁﬁg?t?é%acg%%g o%’frﬁga g?s{% (@? Iﬁ‘%ﬁé %ﬁ%bﬁl mong useful
preservatlve age t | alcohol, chlorbutanol, benzalkonium chloride and possibly parabens.
The following examples are given to further clarify the invention in
more detail but are not intended to restrict the scope of the present invention.
Further applications and uses are readily apprehended by a person skilled in
the art, i.e., clinicians familiar with inflammatory disorders and treatment
thereof.

30 EXAMPLES

Example 1
Isclation of human anti-VAP-1 monoclonal antibody expressing
hybridomas

A human immunogiobulin transgenic mouse strain (HUMAb Mouse
35 ®; Medarex Inc.) was used o develop hurnan anti-VAP-1 monocional antibody




The pharmaceutical composition according to the present invention 15 may be provided in
concentrated form or in form of a powder to be reconstituted on demand. In such cases formulations of
powder for solution for injection/infusion excipients mentioned above may be used. In case of
lyophilizing, Bt/ 8protectants are preferred, including polymers (ﬁéfam%oﬁﬁ%ethylene glycol,
dextran), sugars (sucrose, glucose, lactose), 20 amino acids (glycine, arginine, glutamic acid) and
albumin. If solution for reconstitution is added to the packaging, it may consist e.g., of pure water for
injection or sodium chloride solution or dextrose ordfilucose solutions. The composition of the
invention is suitable for diagnosing or treating any condition involving an inflammatory reaction in
which VAP-1 25 adhesion plays a role in medlatlng the transmigration and infiltration of leukocytes
from the blood intSPEESRESf RPN Riofhus e EBMPBsiTBRHREBse ANGNFiadWB@Hg or treating
inflammatory artmmgi?@@bEﬁ%m@imwﬁméﬁtﬁﬂﬂa@g%bﬂmfammdm@ﬁ, postinfective
arthropathies, inffamanthteryigrdlyerhrojpatiuesgispsiemieqomnestiviedetbee diiordasst8d inflammatory
spondylopathies pinaisiis, tR¥N GvidEvaieiteis eieRasRoseraPasdive chammpiniqsaehlis, other
rheumatoid @thrﬂ&b%ma@%@ukﬁbéﬁ?wmdsawm o AL EISIRRR W diBcopathies,
juvenile arthritis, un sg{ecmgd art rlt B0 c}/art%rltls nodOﬁ\Pnd re ated canditions othgr necrotizing
vasculopathies, germatopo‘fy 03| Lemic T0er6siS other S5 seasesr%i% systemlc involvement
of connective tisSEURFRIRYS é @WaHHWHePWwﬁHQtdW%p@?ﬂ?Io@ﬁ?@geﬁw addition,
inflammatory 24%&[@&%@&%@0@@1 2rricrinafis Mmytealise ngeoriatefieh @lfitdy demaatoses such as
bullous disorderdgGexmmiitisicpapantisqdariiba piperatens aedytise roplittennsickerasd shat atrophicus,
craurosis vulyae gdisnaié hitirranyHemanios s, Sierphar, Redephigss, dignphigolhteqematitis
herpetiformis, atepigdlermatisiss dalletps pontaciacmatlindEiant a9ntasy derpats, unspecified

contact dermatltlg é%oﬁl%s % gxgﬁnaﬁrgugl%rpn&got Ertln{_ammato ddﬁr(:ﬁ?a chp ats multiple

sclerosis, inflammatory neuropat inflamma LCute Hisse ed encephalomyelltls

vasculitis of the GeRtRPRE! \’/(ﬁ.ﬁg%&/@eﬁh PQE&EW&EWWGQ%(%%S\N% ﬁ%@%ﬁp\ﬂ@erythematosus
asthma and 10 iAfiZRfBatYYQ RETHBRME EFRASSHREENOIMAGRTdiGHiIE hanbesgdefosis,
inflammationbof tKeye padRITdRublicatdis YO8 1 Atitititl/didsrratoosialic hepatitis, a llograft transplantation,
xenograft transplantation, glReaeiinneRE iFtH aResHBifhtriuR=and e terinflammategy conditions
following myocarilAHRsY ok MmahfouaRisde: Q@Qme%mﬂu%m&ﬁgx by the

15composition of the mveqli;‘or]{n umzaE gaﬁé%pe %gal g/‘#?ef j lX huma% '%ntl =V, Pyl antibodies
according to the Feesent invention Sither Chiemica genetic engineering, to

other agents, whiEH! 8\)?3??5@%‘?5@3%?%@’%{[’@88%@ {B5CHRs B BN AR A RHEH R hatively, other
compoundszﬁlay%@ SRjisgHRsly, banefasiachimrmBRsPEIIcHcHesnid seHalingatBWRantibodies
according to the prasdmihiieatid B xseesng eurham S Brpidvithecd ddljtibiatmpidpdri{#898) the antibodies,
especially properigsiwhigherianite ibassiibpdiesdabitivimprsvase pjeviatipn afikasmful effects

mediated by VARv&hhm le@ﬁré‘d%@%“l%ﬂ'ﬂf WRPH%H@G%E RESYUGIRGAe Bpresent 25

ti b tabl
glr\llt?t?oldolgsmgy cr%l 'led iag;ﬁg)og%% e use L}él%go gr%?rﬁwﬁh% é?mu%rﬁéﬂ%ﬁéeb nahL?mans
especially f # in \ﬂ%b?ﬂ%u?ﬁ%‘érﬁtlg%la Hﬁ'ﬁaln 8}9 te?n?hlé Mﬂ%aglng may

replace the moreMiGiAYRVEERSEHH B&%\Q&Gé &t '&/t‘ési?ﬁaﬁfﬁ@ ﬁ?@ﬁ}é@bﬁbt&ﬁmused For
imaging purposewittharusxprsfsaiotiopdsrid gorsairsngik the mas it ¢bMdeanti alepeesitvardy approach to
anti-inflammatoryitieiapwArd fragﬁwnﬁadgriwa;é&mfwy hm*gan&}bmji@jmgw@aill be safer than
their chimeric or [peMsS, ‘éﬂ{&rﬁﬁa eritone Hﬁ? present invention is directed to a
method of 3plessening or hﬁ%%g ant [%/rﬁg'qt'?ﬁ‘oﬂgc\'&’ﬁ! DAY B W bridomas

were derived by fusing P3x63Ag8.653 myeloma celis (ATCC CRL 1580) with

splenocytes from mice immunized as above using polyethyleneglycol (PEG) as

fusionogen. Hybridoma supernatants were initially screened by ELISA for

presence of human IgG antibodies with a kappa light chain. Human IgG

35 positive cells were then screened by ELISA on rhVAP-1 and by FMAT for
binding to VAP-1 expressed on the surface of CHO cells stably transfected




administering, to a human patient in need of such treatment, efficacious levels 25 of the fully human
anti-VAP-1 antibody according to the present invention. The term "treatment” or "treating" is intended
to include the administration of fully human anti-VAP-1 antibodies to a subject for purposes which may
include propMA28/ 13 dlioration, prevention or cure of disorders mediaﬁgzjf]gflowg&lf adhesion
events. The particular anti-VAP-1 antibodies that are the subject of the methods of the invention are
purified recombinant fully human anti-VAP-1 antibodies of the present invention. By an
"efficacious level" of a fully human anti-VAP-1 antil&3dy is meant a level in which the harmful effects of
VAP-1 mediated events are, at a 10 minimum, ameliorated. An efficient amount of the antibody of the
present invention is one that is sufficient to block, or partially block, the endothelial binding of
leukocytes in ordBE A EHRGESIRE EETHH I GaRGH oI AHPRAL M TsiteSPNfe FEVEUBHMSitration is
harmful or undesirdievVAPrblgta apbridsgimelanés; tramatindinistr4E3n OF 10l Adraet 3EI0VAP-1
antibodies can bagletesadrer] 15 readily by those with ordinary skill in the clinical art of treating
inflammation-related disorders. Preferably, the fully human anti-VAP-1 antibodies according to the
present inventiorEasenple@ided intravascularly at intervals ranging between once weekly to once every
three months at doses in the range of 0,01 to 20 mg/kg, more preferably in the range of 0.1 to 10
mg/kg, most prefgpaily KAdiny teragBeiks - tRenalikehuile hibidudrRasent; BB - dramiibodies
according to the BRASSIH g&/ﬂption are provided subcutaneously at intervals ranging between once
weekly to once every three months at doses in the range of 0.1 to 20 mg/kg, more preferably in the
range of 0.2 to 10 mg/kg, MdErgrerehesly MMBURPBUNGREITS RRRVIMRRVIREEXURRRIRYEM given to
further clarify thettnesaming ithenbiedinetadf 15itl dretBot PitdAd884EnssBet thte SHYPE O the present
invention, Furthemapgtteapiins was cisasdvetitebdily apane smd dtbdked withdeoviskiléedum the art, i.e.,
clinicians fanpiliarithin RO NSRS NGBS BBkaSsFEDEN0 S5O MBkE SyExample 1

mmunoglobuin SLoauenty LR35 B8 Ry Sl Y HBRRD ctected by 3 10
o o o A Rl g o v
contains human W#hdRESIEH B BeRRVIRm AR iR fnoresrrang Y RGmARUHERRE) Os and y) and
lc light chain immrgnbigio bBErkisEnendas,) iaiefidr with (BhgefaransenienseHaSindictRikte the
endogenoud p andrelatainitetdaemecy. abtibodperas ébahd(1O 84 )tdigtir TiR68dHid )i&86- 859).
Accordingly, the ice gxhiBidgseead empassinnefineostarday @inle and iBreRsRRNI®E0 iImmunization,

the introduced hyman hegviy angeight ghainEansgenes Jngarg AR SHHCPIAGARdRoMatic mutation
to generate high agglnr?éi sqﬁgi%gelggnwnmnap%goggl antibody. The preparation and use of HuMab mice,

and the 10 genor%lc mod lons carried by such mice, is described e.g. in US Patents 5,545,806;

5,569,825; 5’625133%é§’§%§§§§§? 39, , ; A%%{élg%%é_ 74,299; and

5,770,429; all to Lonberg an ‘ rani et a ublications WO
92103918, WO 93/12227, WO 94/25585 58124884 and WO 99/45962, all to
Lonberg and 15 Kay; and PCT Publica) an et al.

483 0.31
BA4 0.28
5F12 0.65

20 Example 3

c¢DNA preparation, cloning and sequencing of the variable regions of the
fully human antibodies 5F12, 4B3, 3F10, 8A4 and 8C10

in order to construct recombinant antibodies, the cDNAs encoding

the human heavy and light chains variable regions from the antibodies

25 obtained in Example 1 were isolated and cloned into plasmid vectors for
sequence analysis.

cDNA clones of human immunoglobulin (lg) heavy chain variable

(Vw) and light chain variable (V\) regions were derived from the anti-VAP-1




When immunized with recombinant human VAP-1 (rhVAP-1), this transgenic mouse produces human
laG antibodies specific to human VAP-1. The immunization scheme was as follows: mice were
immunized by multiple intraperitoneal and subcutaneous injections of rhVAP-1 purified from 20 CHO
cells stably (YAh&1&EEHith an expression plasmid containing a humanpgﬁ(ﬁ-zfiogﬁ%&%nd expressing
human VAR-1 (Smith et al., J. Exp. Med. (1998) 188:17-27) mixed with complete Freund& adjuvant
followed by rhVAP-1 mixed with incomplete Freunds adjuvant or rhVAP-1 mixed with Ribi adjuvant.
Serum samples from immunized mice were analyzZ& for immune status monitoring by 25 antibody
capture ELISA using immobilized rhVAP-1 and Fluorometric Microvolume Assay Technology (FMAT)
using CHO cells stably transfected with an expression plasmid containing a human VAP-1 cDNA and
expressing hum&RPUEERDE bMﬁBB&Pﬁ*‘J%@E&ESﬁqh@'{%@*fﬁfbf’é‘%&gmﬁémﬁ oPsiRhously and
intraperitoneallywricTeaRélfewrmpyesaEd frem Sl ARbTidamacsin asnattbe RNerpYessing
hybridomas wergifesivedidye i Sin g MB X636 Sécneyeierad dlis A EE taRicdBRAO) ofith spienocytes
from miCte "tnmuﬁmcfcﬁi?\f?@@%? HRibiEl Eﬁ!ﬁﬁ&&ﬁsﬁ%lM@NA%E@)(R&E@Oﬁ%@?u&éWi@ma ’ -~
supernatantg we P, [ ith a kappa lig
chain. Humagn I ﬁ%ﬁiﬁiﬁﬁ%ﬁsﬂw%é é%@%ﬁo‘r{‘? ﬁﬁgﬁ%&%ﬁé% O%Q#k?\é%g %@%EﬁﬁéMAT for
binding to VAP-%(IEX ?E'E %ﬁ?ﬁ'@%ﬁ?ﬁa %?Eﬁ%%ﬁ"@e IS ﬁaaﬂﬂ? rSHsPé%%'&tszy%?théH expression
plasmid containipifiiesu fiened Kite ¥eei RGRdd RRMaH imiragen /i FRASRIIF BiSnes, namely
5F12, 483, 3F10E.aNliataisTIORIG idnyisiogend. Mininep| ©h/os\ietmplashistiairnes e dtiardof the fully
human antibodieg 5ol 2248 %3, 8¥RE asH1B0 B4 and Alitewersokagismradroflubrometric assay

was used qantitRiiKelico axaNHBeRRIbISsehERd 2odBHh VekleRhd aitd BEMNQThVAP-1. A
microtiter plate p&aﬁg gvith rhVAP-1 and then blocked with bovine serum 10 albumin solution. An

amount of antibody between 2 and 4320 nglml was subsequently added to bind to rhVAP-1 and the
bound antibody getectad by a europium-conjugated mouse anti-human antibody (PerkinElmer Inc.).
The label was detected by measuring the time-resolved fluorescence (Victor3 multilabel counter,

PerkinElmer 'F‘C-}[é}.étlécr%@n oP8 f'“%%%ﬁ&&%%éé@&%‘?{rS&égéé?oC&é‘?@& P@E&ﬁﬂ%ﬂ%‘ic“ antibody
was bound to its tatget. The sample data were then analyzed in comparison to the standard curve of a
reference. The d@t%?&mtfhat 5F12, 4B3, 3F10, 8A4 and 8C10 bind to rhVAP-1 and the affinities (Kd)
are shown it Table 3. Tablaa, BiidingaobHE 120i88, T, BiettaddiB0l@m Al toridty AP-1 mAb
mammalian expression vector containing appropriate heavy and light chain
constant regions, as described below, in order to produce a functional
recombinant r8C10 antibody (named BTT-1023) in CHO celis.
The Fc region of an antibody is known to determine the ability of
20 antibody/antigen complexes to direct immune responses. The aim was to
produce therapeutic antibodies which would block the binding of leukocytes to
vascular endothelium and not recruit any effecior functions. Therefore the
heavy chain constant region of human IgG4, modified to reduce FeyRI-binding
and antibody dependent cell mediated cytotoxicity (ADCC) by substituting
25 amino acid leucine 235 for alanine, as described in US patent 5624821, was
used in the expression vector. The 8C10 V_ and Vy cDNA's were amplified to
contain appropriate cloning sites and an optimal Kozak consensus sequence
at the 5 end using PCR Supermix (lnvitrogen). Forward and reverse PCR
primers were designed to have appropriate restriction sites for cloning. The
30 PCR products, which include the native V. and Vy signal sequences
respectively, were purified and cloned into a plasmid vector carrying a human
kappa light chain constant region and a human gamma 4 heavy chain
coniaining the mutations serine 228 to proline and leucine 235 to alanine and
called plCO-gdPA(VAP1.8C10), generating plasmids which were then




Kd (nM) 8010 0.21 3F10 0.26 483 0.31 8A4 0.28 5F12 0.66 20 Example 3 cDNA preparation, cloning
and sequencing of the variable regions of the fully human antibodies 5P12, 493, 3P10, 8A4 and 8010
In order to construct recombinant antibodies, the cDNAs encoding the human heavy and light chains
variable regi®fsA8m2th antibodies 25 obtained in Example 1 were isoRE@ANE MR into plasrnid
vectors for sequence analysis. cDNA clones of human immunoglobulin (Ig) heavy chain variable
(VH) and light chain variable Cv1) regions were derived from the anti-VAP-1 28 expressing hybridoma
cells 5F12, 483, 3F10, 8A4 and 8010 in the followirgpway. Total RNA was prepared from 5 x 106
hybridoma cells using the RNeasy kit from Qiagen. VL and VH cDNAs were prepared by reverse

transcription of RNA followed by 'rapid amplification of cDNA ends (RACE)" procedure using
transformed into E. cofi TOP10 cells. The V. and Vy regions of the plasmid

were sequenced to confirm the integrity of the cloned PCR products.

The 8C10 light chain was amplified by PCR to contain a Hindill

cloning site and an optimal Kozak consensus sequence at the 5’ end, and an

5 EcoRI cloning site at the 3’ end, utilizing the plCO-g4PA(VAP1.8C10) plasmid

as the template and PCR Supermix. The PCR product, which includes the

native 8C10 light chain signal sequence, was digested with Hindlll and EcoRl,

purified and cloned into the expression vector pEE12.4, which was obtained

from Lonza Biologics, at Hindlll and EcoR | sites, generating plasmid 2116.

10 The 2116 plasmid was transformed into DHb5a Max Efficiency (Invitrogen Inc.)
competent E.coli cells.

The 8C10 heavy chain was amplified by PCR to contain a Hindlli
cloning site and an optimal Kozak consensus sequence at the 5 end, and an
EcoRl cloning site at the 3’ end, utilizing plICO-g4PA(VAP1.8C10) plasmid as

15 the template and PCR Supermix. The PCR product, which includes the native
8C10 heavy chain signal sequence, was digested with Hindlll and EcoRI. The
8C10 heavy chain containing fragment was purified and cloned into Lonza
vector pEES.4, which was obtained from Lonza Biologics, at Hindlll and EcoRi
sites, generating plasmid 2117. The 2117 plasmid was transformed into DH50.

20  Max efficiency competent celis. Plasmids 2116 and 2117 were digested with
Safl and Notl, and the largest fragment from each digest was ligated using T4
DNA ligase resuliing in plasmid 2118 [2118-pEE12.4-VAP1(8C10)]. Plasmid
2118 was transformed into DH50 Max efficiency competent cells. The entire
heavy and light chain encoding DNA was sequenced to confirm the sequence

25  accuracy and integrity.

Example 5

Expression of the recombinant fully human antibody BTT-1023 in CHO
Cells

The fully human antibody BTT-1023 was produced from CHO celis

30  as foliows. 2118-pEE12.4-VAP1(8C10) plasmid DNA was linearized with Pvul.
The DNA was transfected by electroporation into CHOK1SVY cells obtained

from Lonza Biologics. The cells were then plated at 50 uliwell in 96-well plates

(2.5 x 10° celisiwell) in chemically defined (CD) CHO (Catalog number #04-
0119, Gibco Invitrogen Inc.) post-transfection medium (L-giutamine free CD

35 CHO + 1X GS (glutamine synthetase) supplement + 2.16 mg/L thymidine).




5 "SMART RACE cDNA amplification kit and high fidelity "Advantage-HF 2 PCR kit" from BD
Biosciences Clontech, The PCR amplified products were then purified, cloned into vector pCR4-TOPO
TA (Invitrogen) and transformed into E. coil strain, TOP10 (Invitrogen). Miniprep DNA's for plasmid
clones of VI_V¥h&W¥H2each of 5F12, 4133, 3F10, 8A4 and 8010 werd SEHIEEY1&hd the 10
nucleotide and deduced corresponding protein sequences are shown in Figures 1 to 6. Example 4

~ Construction of a mammalian expression vector to express recombinant r8C-10 mAb 15The 8C10
variable regions were inserted into an appropriate ragmmalian expression vector containing
appropriate heavy and light chain constant regions, as described below, in order to produce a
functional recombinant rBC10 antibody (hnamed BT7-1023) in CHO cells. The Fc region of an antibody
is known to deterfiatestmergbilien Jeg RArbasyAiatigen dohpléxes 6 Gre&HRnsalsstidsponses. The
aim was to producedhafiafieglitzaritiy dcies QibictHOoHdA X oG6 theadprthegtof ILitBcptgd to vascular

endothelium and srar@ut»aea @ffmtqmémcrr@étmﬁhﬁreégmma?aary ham gensixyregion of
human lgG4, mofliieg rrgmrw s i cEomeRse medR ooy
(ADCC) by s bstrtu amino % CICQjllartrne as descrrr%%d in U? atent 5624821,
was used in the &é& cﬁﬁ?é'gf Eﬁ)‘f_ (?BIWES WErS 3 amp r%% & contain appropriate
cloning sites and '8 6Bﬂm%&'§@c8ﬂ?@r%@%%5@%ﬁﬁés§ %%&@&P@@Eﬁ?@rmrx
(Invitrogen). Forvfar@xnansiendrs 6 ORQ memarsiparmemlisifnattaming Beppfodfitde telfriction sites for
cloning. The 30 RE&Rspppthreéa; wizidh mgludieythidinativeMLMVEIMEX/bt shaMsBRXENEes iespectively,
were purified andhalQRachigies AASRIFLARKIITHRr BdNdweRUBBENKBR IR diNCaiRsCRtitstant region and
a human gaggm cﬁ BRALG ﬂ'%fcaré%rgrn@ame%mé'%ﬁ BARGTERS) e praline ik Iglgine 235 to

alanine and calle 0 94PA(VAP tin smrd%\é\m clhedere t%ﬁn transformed
into E. coll TOP15 3 TE%“\/L an %ns %F asmﬁ]swere saequence o confirm the
integrity of the crﬁa@afﬁemrﬁ?smgfammg hé’tﬁ‘l"éﬂ%’fﬁ"(ﬁrﬁ?‘”&ﬁ’rﬁﬂ% RHBERE O contain a
Hindlll cloning sitéharicrasfeaieinaH zallscanshimigsiscarnaiale fonstisnesegdidnarfSEcoRl cloning
site at the 3' end, wititinirgTthe 26T Exgld P \Ha e At pismiaich settimiterep |&ie paifGR Supermix.
The PCR preguctygitichhhachiesdis et ouightfaain signal sequence, was digested with
Hindlll and aoRl, purified and cloned into the expression vector pEE12.4, which was obtained from
Lonza Biologics, &ikhtwsidl@nd EcoR | sites, generating plasmid 2116. 10 The 2115 plasmid was

transformed into @myg&ﬁﬁrﬁw&rtﬂ@%mmmomwﬁm En6ebapiorr-1023The 8C10 heavy

chain was amplified by PCR to contain a Hindlll cloning site and an trmal Kozak onsensus

sequence at the 5' end, ané arBESREAEHind SRERHRIMElg, Lﬁ %‘?Y&) d‘Eﬁ VRP1.8C10)
plasmid as 15 thét@ﬂﬁﬁf@&n@ EEENBE pemBinding @@Bﬂ@&ﬁc@ WHER hclidBEipidsiative 8C10
heavy chainZfignailaequas ceatach svifligadtad-withnéH then Hlogked BidiRboVhe 8E8LM dawyichain containing

fragment was purifiggtianoelamedringd BENZa2EpedneiEbahd Wit my/as whiainpsktamtijonza Biologics,
at Hindi!! and EcollysHes, &ﬁaQ@W@H'wi%g%ﬁr@ﬁl@@la@@%ww ansigumad into DHS5ct 20
Max efficiency c %Rrﬁ@ §elRElA SR A ARE Y @fﬁﬁ?&%ﬁﬁ%w‘r‘ﬂes@ gngllon, and the

largest fragment st was I| usrn as res 2118
[2118-pEE12.4- vﬁi‘ﬁﬁ‘f Yosasiiie: s f?giﬁ% Hr%ﬁ%e %@@E&competent
cells. The erffre né’ﬁ@‘!ﬂ%ﬁ&i’n @ﬁéoéﬁ@ﬁNWd&@e&H@”ﬁé@?ﬂF@ cerifitth WHiEESBhuence

25accuracy and intetpiiye Eitarngleruch BTT-1023 was bound to its target. The sample data
were then analyzed in comparison to the standard curve of a reference. The
data show that BTT-1023 binds fo recombinant human VAP-1 with an
affinity (Kd) of 0.38 nM.
30 A real time direct binding assay using a Biacore surface plasmon
resonance assay was used to analyse the binding kinetics of rhVAP-1 to BTT-
1023. Biotinylated protein G* (Sigma) immobilized on a streptavidin coated
chip (Biacore AB) was used to capture BTT-1023 from the mobile phase. Each
run consisted of two sequential phases: an injection of BTT-1023 mAb and an
35 injection of ligand binding analyte (rhVAP-1). Constant amounts of rhVAP-1




Expression of the recombinant fully human antibody BIT-1023 in CHO Cells The fully human antibody
BTT-1023 was produced from CRC cells 30 as follows. 2118-pEE12.4-VAP1(8C10) plasmid DNA was
linearized with Pvul, The DNA was transfected by electroporation into CHOK1SV cells obtained from
Lanza Biologit 208@2881s were then plated at 50 uL/well in 96-well plat¥sF(BIH®/4H38ells/well) in
chemically defined (CD) CHO (Catalog number #04- 0119, Gibco invitrogen Inc.) post-transfection
medium (L-glutamine free CD 35 CHO + 1X GS (glutamine synthetase) supplement + 2.15 mg/L
thymidine), 30 Plates were then fed 24 hours laterasith 150 gL/well of CD CRC selection medium
(L-glutamine free CD CHO + Ix GS supplement + 2.16 mg/L thymidine + 66.6 gM MSX (methionine

sulfoximine) or 133.3 gM MSX) resulting in a final 50 gM or 100 gM overall, MSX concentration. The
levels of 5 antiboW§Tproaektsn By m%éﬁ#@@mﬂe@ﬂ%’ﬁ?@é}sﬁe@%(ﬁﬁﬁgﬁ 1gG sandwich

ELISA. Colonies Expehimenshighd epaiornfahtibingyBMiite seldpteenfaiBisgmaasidt) mnCEh€HO expansion
media (L-glutamipgidreeaiaCdAgtElactrSserple neR! dat $hongrattheditbnert Bingdd MSX or 100
g.M MSX), first tq,2#: WSH\E’@%‘I‘W?%J fﬁlgﬁlﬁlg Iéfwegen%(panded |n shake flasks prior 10 to
preparation cg a 5-vial tran&ecgor’ga ceI kf !ﬂ'CB Blnse LHe,l%%? Wﬁgrﬁ the 50 JAM

MSX plates and was main ex ansion media containi n Antlbody was

produced by cult@nNAYAE: f?&n@?@&@ﬁﬂéﬁﬁm a&t2{BHge 38 eﬂ?@‘fa@te |or'i:é’8 Rium from which
BTT-1023 could bﬁmﬁi&emm@&ﬁ%mé’bﬁfﬁ&]@é@%?‘tﬁjﬁ%ﬁﬁﬂ@ﬁhéﬂ@él@*ﬁ?ﬁﬁﬂﬁodles from
cutture supernataninbxathple SOBIAdBGitrepeliids Bk.tMede (OBAB)NEBE: TUHYhuwasnusatbody BTT-1023

A time-resolved iTHaE GBI QIRSFC inSIaB Veas® Upaskéo fuRFIAtIYehotaxaminesigmaynding of
sB;TriO:IS tr(jlérr\1 \s/g\llo t%e i f BIT§1 23I tgeen 2 'ﬁli Fh - qV\gtrlﬁlb%\gggd to
u umi 1UTI U u Yy
Oundl r@#ﬂ&%&%e (t:?efnerca b@y At 42 %?n% ab&(?

bind to VAP-1 an®THE ecte aeu Oplum conj mouse antl human

antibody (PerkinEPReMmE Seriglim Qe b BUeRIamFin & Pig 1e g‘?@%?)‘f{fbd fiflorescence
(Victors multilabetr@8rctsurgigagee i Eakfer ey, \ware 19ashedr e o ddBe c(pBefrEtrectly correlate
with how much BbiF:t62 alires) bodiintobatedangét nl e Biegpiciataim Budier (RdvcainBh)Aed in comparison
to the standagd cyrugrobeaeterames abibrish e 3baw Hiah&iium] @73 dinelwivg @ensin@nt human
VAP-1 with an affigay {Kgh of 4 %?bnMe éﬁﬁ!e 'W‘@sﬁ’éf%ﬁ‘d@&“#lr\ﬂﬁﬁ%ﬂé?é a@@rgzssurface
lasmon resonan as use S |
Blotlnylated protein f%é%%yg 'q?n?ne(r)%lllzggd% ﬁ St;‘l?[})lgﬂgll"? £C'r§ tedqqﬁr% Qic%ﬁeai% was used to
capture BTT-10286% the mobile phase. Each run consisted of two se%uentlal phases: an injection of
B17-1023 mAb and an  Cell suspension (100 pliwell) was transferred into 96-well plates, the
20 cells pelleted {4 min, 1000 g, 10°C) and 100 ul aliquots of antibody solution
added into the wells. After a 30-min incubation on ice, the cells were washed
trice with 150 pl wash bufferiwell and then incubated with 100 i of 39 pg/ml
FITC-conjugated (fluorescein isothiocyanate) anti-human 1gG (Fe-specific,
Sigma) for 30 min on ice. Finally, the cells were washed as earlier and fixed by
25 adding 100 il of Wash Buffer with 1% (viv) formaldehyde and kept at 4°C until
analysis in a flow cytometer. Control samples were stained with FITC-
conjugated anti-human IgG secondary antibody alone.
All flow cytometry samples were analyzed on a FACScan™ (Becton
Dickinson). For each sampie, data for a minimum of 10 000 gated events were
30 collected and the geomstric mean channel of fluorescence calculated using
Lysys il software.
BTT-1023 bound specifically to human VAP-1 as shown by staining
of transfected Ax cells which express VAP-1 on their surface. (Figure 7).




35injection of ligand binding analyte (rhVAP-1). Constant amounts of rhVAP-1 31 were used as an
analyte for saturating concentration of mAbs (ligands). Experiments were performed using BlAlite
equipment (Biacore AB) and the data analyzed using Biacore software. The data show that
recombinant\MOAAHYAR-1 binds to BTT-1023 with an affinity (Kd) of 0 AGIASPEYYinding of the
fully human BTT-1023 to human VAP-1 was analyzed by immunofluorescence staining and flow
cytometry. For flow cytometry, transfected cells from a rat endothelial cell line (Ax cells) expressing
human VAP-1 cDNA (Smith et al., J. Ex, Med. (199§) 188:17-27) were used. These were grown in 175
cm3 flasks in RPMI 1640 medium (Sigma) 10 supplemented with 20% FCS (fetal calf serum), 2 mM
L-glutamine, 1 mM Napyruvate, 10 j.i.M 13-ME (beta-mercaptoethanol), 1% non-essential amino acids,
100 Wm: penicillimsaopipd/m1 streptomycin and 0.75 mg/ml Geneticinn. In order to release the cells,
they were washeHundgtiensitbHaBisigistrphat8 DrHeasd saline) and incubated in 10 ml Cell Dissociation

Buffer (GibcoBRL) for 15 3 min t After addition of 10 nil of medi eII epelleted 5
min, 1000 g, at room temp%rafur Fansm:ﬁagp gh%asﬁusTg]g% P%nh‘ﬂ?? mc cgg\ (bovine serum

albumin), 0.1 % CAFFRIAREPLI T %&@W‘BWHW&W@@ i, 485 EHQW(;GLWP BEAREN was

transferred ifto 9BaNeRYFEtSs, TRaClaYeeid pllEabErdamplial oy, trayeieatad 1990 8% diquots of

antibody solutioneapicied metortidnaed| buiite VABA-minthetuhaios, omas greive delisengpevashed trice

with 150 pl washdpafigrinelbendnibrelinpybatad webid0Diekinbss) Peeshlylikeltamnimgasad (fluorescein

isothiocyanate) SpiBHpATLIgea (fssRilic: SEITAR Bcaln mntwee@nak'é{mmsc% were washed

as earlier and flxeﬁ %gi addlnaq 1 W% % Wash Buff th 1‘V formaygel}w_?z d kept at 4C
ontro uga

until analysis in a flow'C OMmeter, samp Sleswere & alne conj anti-human IgG

secondary a{IerlbofBWUHSthm“y' '?\‘H“‘MBW‘EW@H@W? sHIR G iDé aﬁ‘?&tﬁ’fi‘eﬁ‘ﬁﬁ‘ Eafe'stanni (Becton
Dickinson). For eachisampnelayars (e tiasier ibr aithe08 GEER3 emstivEET31eBIIected and the
geometric mean chaireling flagatige ernvoéa actibatyowiti rohuysys dbestintaeg B TRiAG2 8tbound
specifically to huglarENAR- frsusien wpobs)Si8ining-abjrangiacterTivooells whithexpress VAP-1 on

their surface. (Figidfgehe %&WP'%&\E%%W%%@&C@Aﬁtﬁ%@dﬁk&l%ﬁesm 443 in vitro
transmlgratl?gn assay was ysed Q test. thetfg%:tlon apaC| of BTTl in b|t Iﬁ?\ukocyte

ratid mon e co
dot eTa cells, transtected

transmigration througﬂ“ i endo ell ehal 55 monola Mono %
S0 as to express P@EB%BH?&M%&H%WM@ 1“B?fcfﬁ%?f)‘é’3%c§ &Q@é\ﬁﬂ'ﬁ'ﬁ’ﬂé’ lﬁ’ﬁ?}é’? hamber of a

Transwell appardfifsnigeation olierlisdbrougty &uhRprhedsd Wﬂrﬁ&ﬂ"@éﬁﬂ’@r&q’ BdE mdttbnuclear cells
were placed in thelackedhaigragios sidl allgwed thapitiratetotme rastitrelynBRGayEEchatuattractant
peptide fMLP (N-effect at iug ml" whereas positive control BTT-1002 also blocked

20  fransmigration completely at 1 g m'* as seen in Figure 8.

Example 8

improved pharmacokinetic properties of the recombinant fully human
antibody BTT-1023 compared to the chimeric antibody BTT~1002

Two female marmosets (non human primates) were administered
25 25 mg/kg BTT-1023 each, by bolus intravenous injection. Biood samples for
analysis of BTT-1023 concentration were collected 10 minutes, 1, 3, 6, 24, 48,

72 and 144 hours after dosing.
A time-resolved immunofivorometric assay for guantification of
analyte (either BTT-1002 or BTT-1023) concentration in marmoset serum
30 utilizes a biotin-conjugated analyte-specific rabbit polyclonal antibody as a
capturer on a streptavidin coated microtiter plate. Such polycional antibodies
were made by repeated immunisaiion of rabbits with either BTT-1002 or BTT-
1023, collection of serum and affinity purification of the resulting anti-BTT-1002
or anti-BTT-1023 polycional antibodies. Detection of bound analyte was done




10 formyl-methionyl-leucyl-phenylalanine, 100 nM) in the bottom chambers for 2 h. The monolayers
were treated with either BTT-1023 or with BIT-1008, a non-binding negative control antibody with a
human constant region (Kirton et at, Eur. J. Immunol. (2005) 35:3119-30) or with BIT-1002, a positive
control chim&HE240#1%2A%-1 mAb known to block VAP-1 mediated adheBtdFaE 8 nsmigration.
Cells migrated through the monolayer were collected from the bottom chamber and counted
microscopically. BIT-1023 significantly reduced the migration of cells through the endothelial cell
monolayer at 10 ng th11, and blocked migration at 33pg mrl. Negative control antibody BIT-1008 had
no effect at 1 pg m1-1 whereas positive control BTT-1002 also blocked 20 transmigration completely
at 1 pg mrl as seen in Figure 8. Example 8 Improved pharmacokinetic properties of the recombinant
fully human antibédyoBIEUORB BotRRikaatE th SrOBAATYCRIIIBPRIb Oy el wep deiectethBYe marmosets
(non human primatesuviege dmithsterad 2602 Fougdsgddtd - IORSoEacmulijabelusmintarenous injection.
Blood samples faspialypizofind ] BtlOR3 Hantaatiatrt e colpalafddiyndarisaielwin 6, 24, 48, 72

and 144 hours af ing. ime- I i u j ification of
analyte (eithqgr B@%wéggj 2 an%J)F?l’gw%g%ér%gn\{%?ggi%grﬁ%@%ﬁ%ﬁﬁﬁz@a&”

orB
biotin-conjug tedPaA Eﬁé-‘ Cg&lﬁgqg%% P g&?y%ﬁ)nn anHB’&ﬁ/ 8d% carbctﬁ‘rer on a streptavidin coated
microtiter plate. Such poly‘f%ﬁﬁ?%?ﬂ'iw&?d'i%s PRIERIER by e SRIGTRANRENILEISh o Pbbits with either
BIT-1002 or BIT-¢0R8zusIzicalysisr ihemsumpansddaririatisivettferea sitlgasiid3 TT-1002 or
anti-BTT-1023 pqlydaraidwiib &iiTs ddetacidvichf 4 kg vedgteditstiond iBBavsmuysly
europium-conjugaieshsg oM iamiRokmbstabalevamdalastmdvnrmeastting theotige-resolved
fluorescencadVicjaga Tl aleh SOMMEl:REBSNFL GG B i eFi Tuntzigeise counts directy

correlate with how muyc e was present in the sample_ T he sal ﬁ ta,were then 5 analyzed in
comparison to thgvsqr;hragar@ §§\}é“§f%%?z eﬁcee.n(%a eht£ ngpr%%%cgsﬁwgt C%Z%‘Xeters were determined

using non-compattmen k,glnal sis., When compared t Flﬁt" [ %grgla, TEJJF_ dy performed
with BTT-1002, :ﬁév%ﬁ:éa ?nr‘éxﬁcéo\lf\/'gg%cdﬁwr?rﬁg er%sdc}ﬁ rav?r?o%s{s eac a‘§ two rgﬁﬁéale marmosets,

the fully human VAP-1 antibody shows 10 improved pharmacokinetic properties with an improved
serum concentration over time (A k%g pr @ and an extended eliminai I-life (Table 4). Table 4.
Phannacokinetic proper ibg%? éﬁ# 23% &f%ﬂ’@d 8110 3%"3%2:9"81?&%?&0 UC co-iast) (ug*h/mL)
AUC . (ug™h/mL) {ug*himL) | {ug*himL) | |

25 of BTT-1023 | 33200 55100 120 | 71

25 of BTT-1023 | 20600 23900 53 69

40 of BTT-1002 | 19100* 19100* 25* | 75*

*mean of n=2

15

Example 8

Pharmaceutical compositions of the fully human antibodies

Examples of a pharmaceutical composition comprising a fully

human anti-VAP-1 antibody according to the present invention, suitable for
20  parenteral administration, given as a solution for injection or for infusion or as a

concenirate for such .a solution.

Percentual amount of ingredient to 1 ml

anti-VAP-1 antibody 0.1-10%
25 Sodium chloride or potassium chioride 0.5~15%
Disodium hydrogen phosphate dihydrate 0.1 =2%

Sodium or potassium dihydrogen phosphate 0.1-2%




Vd (ml/k9) 25 of BTT-1023 33200 55100 120 71 25 of BTT-1023 20600 23900 63 69 40 of BIT-1002
19100* 19100* 25* 75* *mean of nrz2 15 Example 9 Pharmaceutical compositions of the fully human
antibodies

WO 2008/129124 PCT/FI12008/050199
34

Sucrose 0.5-10%
Polysorbate 20 or 80 0.01-1%
Water for injection to 1 ml

5 Percentual amount of ingredient to 1 ml
anti-VAP-1 antibody ' 0.1-10%
Sodium chloride 0.5~15%
EDTA/DTPA 0.01-1.5%
Mannitol 0.1-5%

10 Polysorbate 20 or 80 0.01-1%
Sodium citrate as dihydrate 0.5-5%
Water for injection to 1 ml
Example 10

Efficacy of fully human antibodies in in vivo modeis of inflammation

15 Efficacy of fully human VAP-1 antibody treatment in collagen-induced
arthritis in the rhesus monkey

The effect of the fully human antibodies is assessed in the model of
collagen-induced arthritis (CIA)} in the rhesus monkey aiming at gathering data
on the usefulness of BTT-1023 antibody in arthritic indications.

20 Adult rhesus monkeys, negative in terms of MHC A28, which have a
CIA incidence of 98%, immunized with bovine type It collagen, are seiected to
the study. Ten animals are divided into two groups of five animalg. Arthritis is
induced by injecting 3-6 mg of bovine collagen in Freund’s complete adjuvant
in 10 spots in the animals back. Using this approach arthritis is clinically

25 evident at 3 — 5 weeks after immunization and lasts normally 7-8 weeks.

The intravenous treatment of four weeks with the fully human
antibodies at doses between 1 and 50 mg/kg twice weekly is started when
CRP level > 20 mg/l is detected in two consecutive recordings. Vehicle solution
is administered to control animals. The condition of the animals is evaluated

30 using an overall clinical score (O=no clinical signs of arthritis, 0.5=fever (>
0.5°C), 1=apathy, decreased mobility and loss of appefite, 2=weight-loss,
warm extremities and/or joints, pain but without soft tissue swelling (§TS),
3=moderate redness and STS of joints, normal flexibility of extremities,
4=severe redness and STS of joints, with joint stiffness, S=thus severe arthritis

35 that euthanasia is indicated), and scoring the severity of CIA (the severity of
soft tissue swelling, flexibility and crepitation scored on a scale of - to +++: -
none, = doubtful, + moderate, ++ severe, +++ extreme). All these parameters




Examples of a pharmaceutical composition comprising a fully ~ human anti-VAP-1 antibody
according to the present invention, suitable for 20parenteral administration, given as a solution for
injection or for infusion or as a concentrate for such .a solution. Percentual amount of ingredient to 1
ml anti-VAP-wantisody04l - 10% 25Sodium chloride or potassium chlorf48IFBoostIguEDisodium
hydrogen phosphate dihydrate0.1 - 2% Sodium or potassium dihydrogen phosphate0.1 -2% 34
Sucrose 0.510% Polysorbate 20 or 80 0.01 - 1% Water for injection to 1 ml Percentual amount of
ingredient to 1 ml anti-VAP-1 antibody 0.1 - 10% 35

reéult in an overall clinical score of CIA severity which is a semi-quantitative
scale.

Efficacy of fully human VAP-1 antibodies in treating collagen antibody
induced arthritis in the VAP-1 humanized mouse

5 The efficacy of the fully human antibodies on collagen antibody-
induced arthritis in transgenic mice expressing human VAP-1 on the
endothelium can be evaluated. A rapidly progressing arthritis is induced by
injecting an antibody cocktail followed by intraperitoneal lipopolysaccharide
three days later. Intravenous doses of 3, 10 or 30 mg kg™ of the fully human

10  antibody are given to the mice on days 1, 3 and 7. The control animals receive
vehicle. A reduction in arthritic disease, as evidenced by statistically significant
reductions in arthritic scoring in comparison o controls, can be shown.

Efficacy of VAP-1 antibody treatment in a humanized mouse model of
psoriasis

15 The recent establishment and validation of a humanized
xenotrangplantation model has provided a valuable fool for increasing the
understanding of this disease and for testing new drug therapies (Nickoloff BJ.
Expert Opin. Investig. Drugs. (1999) 8:383-401).

in this model, non-lesional full thickness skin biopsies from psoriatic

20 patients are fransplanted on to anaesthetized severe combined
immunodeficiency (SCID) mice of approximately 7-9 weeks of age, as
previously described (Wrone-Smith T. et al. J. Clin. Invest. (1996) 98:1878-
1887). The animals are allowed to recover from surgery for at least 2-3 weeks
prior to induction of disease. Human peripheral blood mononuclear celis

25 (PBMC) are isolated from a blood sample taken at biopsy and activated with
the superantigen SEB (Staphylococcal enterotoxin B). Injection of the activated
PBMCs, either intravenously or infradermally into the xenograft, induces the
disease.

The fully human VAP-1 antibody or vehicle is administered

30 intravenously or subcutaneously. Both prophylactic and therapeutic dosing
regimens of different duration are possibie. In addition, labeled human T-celis
can be injected intravenously following fully human VAP-1 antibody treatment
in order to investigate the effect on cellular infiltration in more detail.

At the end of the freatment period the mice are sacrificed and the

35  grafts are excised together with surrounding mouse skin and fixed in formalin




Sodium chloride 0.5- 1.5% EDTA / DTPA 0.01 -1.5% Mannitol 0.1 - 5 % Polysorbate 20 or 80 0.01 -1
% Sodium citrate as dihydrate 0.5 - 5% Water for injection to 1 ml Example 10 Efficacy of fully human
antibodies In in vivo models of Inflammation 15 Efficacy of fully human VAR-1 antibody treatment in
collagen-ind(¥edosgtit® in the rhesus monkey The effect of the RAKTHRMEAOE M tibodies is
assessed in the model of collagen-induced arthritis (CIA) in the rhesus monkey aiming at gathering
data on the usefulness of BTT-1023 antibody in arthritic indications. 20Adult rhesus monkeys, negative
in terrns of MHC A26, which have a CIA incidence g 99%, immunized with bovine type Il collagen, are
selected to the study. Ten animals are divided into two groups of five animals. Arthritis is induced by
injecting 3-5 mg of bovine collagen in Freund's complete adjuvant in 10 spots in the animal's back.
Using this approacsaathfitizeis iclinitatigre Histothayt 2ncBimmurabisicshemiatim s betfioreshd lasts
normally 7-9 weeksorder to Eberinpratiengitzitrerrinentinb founyesks whitiaheafutychursgn antibodies at
doses between 1and S0 medebhvissdvegibsismlastesnbnsnCREaY8) > 2 Qenadis datected in two

conseautive recordiigs, VRICIS SRR A BY USiRIRLIP SERHEIRIRRELAIT SaBsfin of the

animals is evglu [ .
in comparison to controls, can be shown.

Efficacy of fully human VAP-1 antibody in treating liver inflammation
resulting from administration of CCl, to the VAP-1 humanized mouse

The effect of fully human VAP-1 antibody on liver inflammation and

fibrosis is assessed in a murine model of liver fibrosis resulting from

10 administration of CCl;. Transgenic mice expressing human VAP-1 on the

endothelium are injected with 0.25ul/g of CCls i.p. twice a week for 12 weeks.

Extensive liver inflammation and scarring develop over 12 weeks but, following

cessation of CCl; injections, the scarring resolves compietely. The

effectiveness of the fully human antibody dosed i.v. or i.p. at doses between 1

15 and 25 mg/kg twice weekly in preventing injury and resolving existing fibrosis

using this model is investigated by scoring pathological and histological

changes in the liver. A reduction in disease, as evidenced by statistically
significant reductions in scoring in comparison to controls, can be shown.

Efficacy of VAP-1 antibody freatment in a model of acute myocardial
20 infarction in the anaesthetized rabbit

A left thoracotomy is performed in anaesthetized mechanically
ventilated New Zealand white rabbits. The heart is exposed and the left
coronary artery (LCA) isolated and occluded. The fully human VAP-1 antibody
is administered intravenously 25 minutes after the start of occlusion. 5 minutes

25 after antibody administration the occlusion is removed and the area is then
reperfused for up to 6 hours. The animal is kilied by an overdose of the used
anaesthetic and the heart is removed and rinsed with saline. The LCA is again
occluded and Monastral or Evans blue is perfused through the heart, colouring
the myocardium but leaving the area at risk uncoloured. The heart is frozen

30 and the left ventricle is cut info thin sections. The total slice sections and the
area at risk are determined using an image analysis system. The sections are
then incubated with a 1% triphenyl tetrazolium chloride (TTC) solution in
phosphate buffered saline followed by incubation in 10% neutral buffered
formalin. The viable myocardium is coloured red by the TTC incubation and the

35  infarcied area is thus detemined by measuring the unstained tissue area and




30 using an overall clinical score (O=no clinical signs of arthritis, 0.5=fever (> 0.5C), 1=apathy,
decreased mobility and los-s of appetite, 2=weight-loss, warm extremities and/or joints, pain but
without soft tissue swelling (STS), 3=moderate redness and STS of joints, normal flexibility of
extremities, 4¥@atev&9euness and STS of joints, with joint stiffness, S=thCEdewsredfthritis 35 that
euthanasia is indicated), and scoring the severity of CIA (the severity of soft tissue swelling, flexibility
and crepitation scored on a scale of - to +++: - none, doubtful, + moderate, ++ severe, +++ extreme).
All these parameters 35 result in an overall clinicalgcore of CIA severity which is a semi-quantitative
scale. Efficacy of fully human VAP-1 antibodies In treating collagen antibody induced arthritis in the
VAP4 humanized Mouse 5The efficacy of the fully human antibodies on collagen antibody- induced
arthritis in transgénexpnessceikpsdbsipgrbentxge vARe]deiethined coshaliuneikcan edustiatumted. A rapidly

progressing arthritissif imliiea bsnisstingan aptibacticonktaibinllowedeaidnsiapesiteneal
lipopolysaccharide fagee days falere NGRS HBSARkS B 3CMBekGsb@hthe fully human 10

antibody are given to the mice on days 1 3 and 7. The control animals receive vehicle. A reduction in

arthritc disease, pfdslPACOARM sipiiaispreaieifEan hiBSichiRina arhie $A0uBE comparison (o

controls, can be shown. Efficacy of VA antibody treatment in a humanized mouse model of

psoriasis 15The recent estM§i EYn‘ﬁt%‘?lt at?ﬂ’ ‘Oﬁlldﬁﬁﬂf%f ARURAN AP ot atiBn model has
provided a valuatilayseipgitah splinging mkashddistandriyB Ridnrseh g foCBEBEE new drug
therapies (NickolaffjB&rExpedt Gpiernisestids megsrdd.O 98388401 Whiicthrsbbitdedrenon-lesional full
thickness skin bigppigniBaibpaaraiews pRigosdedanspRAtede) uasaeahiRtiEssisevere
combined |mmun Fﬁtﬁﬁ"a‘t&’ S@@%ﬁ%ﬂﬁé@@%ﬁﬂ%%?zﬁ;%%ﬁﬂ %Q?olféét@&eﬁﬂﬂ#s'y described

(Wrone-Smi %a%f] I|n I Ve st 39"% 815%%%50%‘) 'EgeAasrgm%ﬁ %r% \f\égﬁd tg recover from
surgery for at east Wee s rlor to N ISease uman periphera boo mononuclear cells

25 (PBMC) are isbi!e¥Mifss a%%’&ﬁsﬁ’ﬁ?ﬁ?éeta%ﬁ LS, arRy %\%ﬁ%d%ﬁh%sﬁrﬁerantlgen SEB
(Staphylococcal datsiestikifiiaiethjpisigaaiinend acenrie§PRMOS thetseruntrElgsh isHilbr intradermally
into the xenograftniB8ade8.the disease. The fully human VAP-1 antibody or vehicle is administered 30

idntrat[/enously or subcutaneppighysBaiér BioRBYiMetienaichtREERDEAHC m@y@im@f;dlilfferentf |
uration are 20SS ollowing fu
human VAP ?an#ggéi&%%%%%%}a?gg ?g%%:gﬁifﬁ%ﬁgﬁ% gﬁj&g’%ﬁé in morézJ detztll

At the end of the ?rea ment é)erlo HJ e are sal ts are excise %ether with

surrounding mou%‘ ﬂ%ﬂoﬂ% rfﬁlﬂes P-1 ant!borgty or negative control injection
are admmastered once or twice a week throughout the study.

From the day of induction (day 0), the rabbits are observed for
20  behavior and external appearance by inspection and palpation daily and body
weights are recorded at specified intervals throughout the study. Knee joint
swelling is assessed at predetermined time-points by comparing the diameter

of the inflamed (right) and non-inflamed (leff) knees.
At the end of the experimental part of the study (day 21) the animals
25 are sacrificed. Synovial fluid is collected for determination of total white blood
cell number and protein content. The synovial membrane of each animal is
dissected from the knee joints and divided longitudinally into two specimens at
the site of the patella. One is deep-frozen in liquid nitrogen for the
determination of VAP-1 antibody and VAP-1 expression, and the other
30 specimens of synovial membrane and residual knee joint fissues are fixed in
10% neutral buffered formalin for staining with.hematoxylin and eosin (HE),
and phosphotungstic acid-hematoxylin (PTAH). The HE-stained sections are
assessed for inflammatory reactions, and the PTAH-stained sections are
assessed for the degree of fibrin deposit on the surface of the synovial




or snap-frozen in nitrogen. Histology and immunohistochemistry is performed in order to score
pathological changes like changes in epidermal thickness, cellular infiltration, and expression of
adhesion molecules. A reduction in psoriatic disease, as evidenced by statistically significant
reductions inV@aMEG B comparison to controls, can be shown, EfficadyCaHinsHHEn VAR-1
antibody in treating liver inflammation resulting from administration of CCl4 to the VAP-1 humanized
mouse The effect of fully human VAP-1 antibody on liver inflammation and fibrosis is assessed in
a murine model of liver fibrosis resulting from 10 adggginistration of CCl4. Transgenic mice expressing
human VAP-1 on the endothelium are injected with 0.25ul/9 of CCl4 i.p. twice a week for 12 weeks.
Extensive liver inflammation and scarring develop over 12 weeks but, following cessation of CCU
injections, the scaneimgrassolyesecsijsietdly atthdtioffdistastess ofviderealy Mynwatisiadivdy dosed i.v_
or i.p. at doses beiywaRant kdwaendsnagdth dunaivesidyrinoatenesiingampeagan resolving existing
fibrosis using this model is investigated by scoring pathological and histological changes in the liver. A
reduction in disease, as eyj tatistically signific IONS N, SCAMNG.| mparison to
controls, can be shown. ‘ﬂ%‘;ﬁ}.g,a%gh ?.g’?@ifﬁ%%% %%%ﬁg%ﬁg rgé?@t‘égg?%a@r%ﬁ)% g{hggnl?en%(r?\yocardial 20
infarction in the a?ﬁbgﬁfe'ﬂzﬁﬂhpé’ﬁié? retain%i@ffetﬁg?gg%t%*,g RSP8RgY f?{%ﬁ%i%ﬁh%tized
mechanically verRitit¥aRvbatbaring Whie e bisanth§ndieekee ih8s¥4Rrid resrdeebronary artery
(LCA\) isolated artchosroigeididn Thie feliyokvierrthvoaBhl emdisbeliuis dErdnipterdll iatdhvetbusly 25
minutes after theigfgidvetiogHusierokinai@ropbridter cniody agmigisiiaiponatite\gelusion is
removed and the gsaadsibemisRgELseLiapiBfo 6 hours. The animal is killed by an overdose of the

used anaesipetic and the gt i3 1UEd. aneLinsel it o The LEA g apciuded and

Monastral or Evans blue is perfused throught rt, colourin t(?-le myocardiu u|t aving the area
at risk uncoloure@H ¥ s"ﬁ’gﬁ’gﬁeSﬁogﬁﬁth%a[ﬁﬁ/é'ﬂﬂ%'éefg% t"?n%qmﬁ ¥Mond®rhe total slice
sections and the BneatianiaRG it ceripdiman §sag aptidmliedatmitiasexpeisles H§&cEBEtons are then
incubated with a &bbe phiemgltearsvathintioh dge ¢THE) dalmton in phosphate buffered saline followed
by incubation in 10% neutral buffered formalin. The viable myocardium is coloured red by the TIC
incubation and the 35 infarcted area is thus determined by measuring the unstained tissue area and
37 is expressed as the percentage of the determined area at risk. A reduction in tissue damage, as
evidenced by statistically significant reductions in the percentage of the area at risk in comparison to
controls, can be shown. Efficacy of VAP-1 antibody treatment in nilaSA induced arthritis in rabbits
5Methylated bovine serum albumin (MBSA) dissolved in physiological saline is mixed with an equal
volume of Freund's complete adjuvant, and an emulsion is prepared. New Zealand white rabbits are
immunized by intradermal injection of the emulsion twice, fourteen days apart. Approximately 10 days
after the second immunization, serum is collected from 10 the animals, and an intradermal injection of
a mBSA solution is administered. The animals showing positive skin reactions are selected, and they
are randomly divided into treatment groups, based on the serum titers of antimBSA IgG. 14 days after
the second immunization VAP-1 antibody or vehicle is 15 administered intravenously or
subcutaneously, just prior to injection of mBSA solution into the joint cavity of the right knee, The left
knee of each animal is injected with physiological saline. VAP-1 antibody or negative control injections
are administered once or twice a week throughout the study. From the day of induction (day 0), the
rabbits are observed for




20 behavior and external appearance by inspection and palpation daily and body weights are recorded
at specified intervals throughout the study. Knee joint swelling is assessed at predetermined
time-points by comparing the diameter of the inflamed (right) and non-inflamed (left) knees. At the end
of the experimental part of the study (day 21) the anigeals 25 are sacrificed. Synovial fluid is collected
for determination of total white blood cell number and protein content. The synovial membrane of each
animal is dissected from the knee joints and divided longitudinally into two specime S site of the
patella. One is deep-frozen in liquid nitrogen for the determination of VAP-1 antibody and VAP-1
expression, argthgsther 30 specimens of synovial membrane and residual knee joint tissues are
fixed in 10% neutral buffered formalin for staining wjth.hematqxylin and eosin (HE), and
phosphotungstic acid-heﬁTa%leﬂﬁb%léﬂ T‘?'Ret'g%{)étﬁﬁe e’c{iog’@%@air sg%rﬂﬂﬁfﬁmmatory
reactions, andape PrisiMg alreay yedhiains Rolypeptidsec vtz degrbeafishaidepobipeptite surface
of the synoviak&@prieatranenéd femewiian srdstrifie diTsRsSsegsddensed By rtatisiradly igignificant

reductions in ing.in ¢o i o.caonty he n conclusion, thes amples
demonstr?te tsr'ﬁaq%ie#u_l%/ k%%n%;rsfo 5%§]n_i-%ﬁ@%a%%%@diéggggﬁgg the s%rgéi icE[ﬂ\FAE!- )&rer{;:}c%ﬂition
properties of aPRXP&PLIHG saRoRIISSEE i the D ANINg P IiBoKEE thOR msaugesesdstiadhdfigration
of leukocytes tBEERJD Otz 26, (Exad2f|ecH@utchiaddnipthatd phiatinacokinetic properties

compared (o previous ang: - AayepionahABEag desdfar @l e Bnt 4l uHkRe PiAEAA person
skilled in the a%at, aF the technology advances, the inventive concept can be implemented in
various ways. rRRURER § 5&8iments are not limited to the examples described above but
may varyl @ithin the scope ¢ Hdckanderge Melscied GoAIMS: groupl cansisting AR-SE@tiHddy or
VAR-1 binding\tagmeiats thergof, comprising a heavy chain polypeptide, wherein the heavy chain
polypeptide comprises, in.t wing order, the CDR sequgnces set forth ag. SEQ | NQs: 1, 2,
and 3 and a light chain p8|3?§'8fp %oes,evﬂ?%SPe‘%ﬁ t%eel%’lé%t cf{é’u‘ﬁ poﬁlﬁ‘erBng%%nrﬁ'psr 5 %fn%ébfol owing
order, the CD&%&R&@S@?%rth as SEQ ID NOs: 24, 25, and 26, characterized in that it is fully

human. 2. The antaVEBRI3asthoehiaceeidictgdofebaintie Whangindiekeaagy shaib@alypeptide
comprisgg 10a\elR A RAYRN GhRFSH AL CERNG R EOREINUIY 5@ B Bk £ Erdikand
and CDRa3,

and wherein the light chain polypeptide comprises
a CDR1 sequence selected from the group consisting of SEQ ID
NOs: 27 to 31, and
20 a CDR2 sequence selected from the group consisting of SEQ ID
NOs: 32 to 36, and
a CDR3 sequence selected from the group consisting of SEQ ID
NOs: 37 to 41, wherein the CDR sequences are in the order of CDR1, CDR2,
and CDRaS.
25 3. The antibody according to claim 1, wherein said antibody
fragment is a Fab, Fab’, F(ab’),, Fv or single chain Fv.
4. The antibody according to claim 2, wherein said antibody is a
recombinant antibody.
5. A pharmaceutical composition comprising a fully human anti-
30  VAP-1 antibody according to claim 1.
6. The anti-VAP-1 antibody according to claim 2, wherein a heavy
chain variable region comprises SEQ ID NO: 19 and a light chain variable
region comprises SEQ ID NO: 42.




a CDR2 sequence selected from the group consisting of SEQ ID NOs: 9 to 13, and a CDR3
sequence selected from the group consisting of SEQ ID 15 NOs: 14 to 18, wherein the CDR
sequences are in the order of CDR1, CDR2, and CDR3, and wherein the light ch@i@gﬂ)ﬁpeptide
comprises a CDR1 sequence selected from thgggroup consisting of SEQ ID NOs: 27 to 31, and
20a CDR2 sequence selected from the group consisting of SEQ ID NOs: 32 to 36, and a CDR3
sequence selected from the group consisting of SEQ ID NOs: 37 to 41, wherein the CDR sequences
are in the order of CDR1;CPIR2 a0\ GRRB 258 B :eBHRAAY A5qEfinGIoaRiRA. avhersip said
antibody fragmﬁnt is a Fap, Fab', Fygab' 2, Fvor sé%%e @gawbl_:vzo d 4. 'ﬁh anéibod\/l according to
claim 2, whereth¥5id’aH# {?dﬁg'g eCBMBIHET &tsody. ™ ag A% %ﬁrinﬁ BliticAl" osition
comprising a ftéigioneemeiteSOVARLD NRlibbdly according to claim 1. 6. The anti-VAR-1
?n;liborc]iy accordti)rllg to clasn%évbawmﬁashewgwﬂ yaseRim Eeaon SaMRrisefefdhdd hélvy 19 %n% a
ight chain.variable region Ises ; LR 40 ; ti- -1 antibody
according;h to c:I{fSquirai%l ,\%ngglgnmag é:%’ivy? Oi%h%\%rigbéeé rélbgiﬁﬁ(%'or%ﬁrﬁs%% gliléqg%gﬂzgéaﬁrgg ilae light

chain variable 1RgjRM ¢IRRIReS SEQ B NG 44 8. The anti-VAP-1 antibody according to
claim 2, wherein a heavy%hchag antildbAdré gaomilcodypasesrSRE 1B MEIM22, andeadighé dieanywariable

region compriggs, SEQ IINO &4dion comBridde apiEVARNGNEbogY ReCqgiRLifiaiBrapiherein a
heavy chain variaple re%on, comggaeﬁjs 8I£) NO: 22 and a light chain variable region comprises
SEQ ID NO: 4E8gion co prises . 45.

10 10. The anti-VAP-1 antibody according to claim 2, wherein a heavy

chain variable region comprises SEQ ID NO: 23 and a light chain variable
region comprises SEQ 1D NO: 46.

11. The anti-VAP-1 antibody according to claim 2, wherein a heavy
chain variable region comprises SEQ ID NO: 47 and a light chain variable

15  region comprises SEQ ID NO: 48.

12. An anti-VAP-1 antibody comprising a heavy chain polypeptide
comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs: 19 to 23 and 47, and a respective light chain polypeptide selected
from the group consisting of SEQ ID NOs: 42 to 46 and 48.

20 13. The anti-VAP-1 antibody according to claim 2, wherein the
heavy chain polypeptide comprises, in the following order, the CDR sequences
set forth as SEQ ID NOS: 4, 9, and 14, and a light chain polypeptide
comprises, in the following order, the CDR sequences set forth as SEQ ID
NOS: 27, 32, and 37.

25 14. The anti-VAP-1 antibody according to claim 2, wherein the
heavy chain polypeptide comprises, in the following order, the CDR sequences
set forth as SEQ ID NOS: 5, 10, and 15, and a light chain polypeptide
comprises, in the following order, the CDR sequences set forth as SEQ ID
NOS: 28, 33, and 38.

30 15. The anti-VAP-1 antibody according to claim 2, wherein the
heavy chain polypeptide comprises, in the following order, the CDR sequences
set forth as SEQ ID NOS: 6, 11, and 16, and a light chain polypeptide
comprises, in the following order, the CDR sequences set forth as SEQ ID
NOS: 29, 34, and 39.

35 16. The anti-VAP-1 antibody according to claim 2, wherein the
heavy chain polypeptide comprises, in the following order, the CDR sequences




1010. The anti-VAR-1 antibody according to claim 2, wherein a heavy chain variable region comprises

SEQ ID NO: 23 and a light chain variable region comprises SEQ ID NO: 46. 11. The
anti-VAR-1 antibody according to claim 2, wherein a heavy chain variable region compgseg SEQ ID
NO: 47 and a light chain variable 15 region compriseg1SEQ ID NO: 48. 12. An anti-VAR-1

antibody comprising a heavy chain polypeptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 19 to 23 and 47, and a respective light chain polypeptide selected

from the grouRgpRSIRNALTSIER 1B NRSs42/10 45 andi4872043 Thaighti-UaRrLanshieecording
to claim 2, wherein the heavy,ch 'n" ol}g)eptiqe c%né)r' , In the followin (irdg&r the %R equences
set forth as SI‘:‘B‘T]BW\‘T’@%:'E, 8‘,%?8 XTEE PK Fgrht a I?Egb‘ﬁcﬁ‘é;%%rﬁg}i 8 ,ir‘??nt,§ owing order,
the CDR sequbi§esHst36rAnts4EQ ID NOS: 27, 32, and 37. 2514. The anti-VAR-1 antibody
according to claim 2, wherginhe hasisvpirain pelipesyideccendmiiget ialthe falowinsrerdanhdhe CDR

sequences set f SHie) 5 ight: i I lde, comprises, in the
following §rdeh§ég}g§§igd&%%§dsee#&tﬁ %%’%Igéag %ﬂ%m §§%’£§8§r¥§ %@@%lﬁfqﬁ%ﬁ %% i-VAP-1
antibody accoffthdadidmn %,E\%é%irN@@h@aﬁ%héﬁﬁpa@p@pﬂﬁj@c&ﬁmﬂ%@ﬁh RYRIRKARG order,
the CDR sequeocgsisetfarihths SHQWIDNOSIeS, 1He BOR GandadghtsataiortrolpePEde Kdmprises,
in the foIIowinqujgc_e@{hg&@&s&g_uences set forth as SEQ ID NOS: 29, 34, and 39. 3516. The
anti-VAP-1 antibody according to claim 2, wherein the heavy chain polypeptide comprises, in the
following order, the CDR sequences M CS!, L. P 41 set forth as SEQ ID NOS: 7, 12, and 17, and a
light chain polypeptide comprises, in the following order, the CDR sequences set forth as SEQ ID
NOS: 30, 35, and 40. 17. The anti-VAP-1 antibody according to claim 2, wherein the 5 heavy chain
polypeptide comprises, in the following order, the CDR sequences set forth as SEQ ID NOS: 8, 13,
and 18, and a light chain polypeptide comprises, in the following order, the CDR sequences set forth
as SEQ ID NOS: 31, 36, and 41.




