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WO 2007/ 025781 PCT/ EP2006/ 008594 | MMUNOTHERAPEUTI C
TREATMENT The present invention relates to

wo pvnanei7ser apeuti ¢ nmet hods for treatnent of PCT/EP2006/008594

cardi ovascul ar disease. 5 Atherosclerosis is a
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The disease is initiated by accumulation of lipoproteins, primarily LDL, in the
extracellular matrix of the vessel. These LDL particles aggregate and undergo
oxidative modification. Oxidised LDL is toxic and causes vascular injury.
Atherosclerosis represents, in many respects, a response to this injury including

inflammation and fibrosis.

High plasma levels of cholesterol, and in particular high levels of LDL are
generally recognised as driving forces for development of atherosclerosis whereas
high levels of high-density lipoprotein (HDL) counteract development of

atherosclerosis. HDL has consequently been called the good cholesterol while
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LDL has been called the bad cholesterol. Sinplified,
LDL transports cholesterol to tissue while HDL

wabaonbszsthol esterol fromtissue and transport BCT/EP2006/008594

the liver where it becones2degraded. Therapeutic
strategies to reduce LDL and i ncrease HDL are under

Lo Viek tear Billch ke biEio@RkolofSiRpNAEQITDE rafiports GRBlesterol
particularly 5 interesting and prom sing strategy
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[ ne.reacti.ons agai nst oxidised |ipoproteins. At
OF%P%ggﬁﬂﬁ?CE% HﬁF&TB | abor at ori es began sear ching for
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LDL and cardi ovascul ar di sease. Anti bodi es agai ns
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vascul ar wall played a role in the devel opment of
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wn. oxi di sed LDL.. The idea.bhehi S r .
B DR SERRRG To Lt gl Rl C b Bl
okigisBd DDEAthdeaidieyashudgsiseade. | Mmuni sation techni ques
this would result in increased vascul ar inflammtion
and 25 progression of atherosclerosis. To test this
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cdrérdidedlat gsea@nis el & hi Bhaltah@bassler oThidiled réwearchérs to
weeks (Anmeli et al, 1996;. Freigang et al 1998).
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. : ive.: l. i
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pidagdssibh @f attexdsslerosisrue tes ahisilypsthetiatralhitstveat immunised

with homologous oxidised LDL and then induced atherosclerosis by feeding the

animals a high-cholesterol diet for 16 weeks (Ameli et al, 1996; Freigang et al,
1998). However, in contrast to the original hypothesis, immunisation with
oxidised LDL had a protective effect reducing development of atherosclerosis
with about 50%. Similar results were also obtained in a subsequent study in
which the high-cholesterol diet was combined with vascular balloon-injury to
produce a more aggressive plaque development (Nilsson et al, 1997). Taken

together the available data suggested that there exist immune reactions that protect
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WD 2007/ 025781 PCT/ EP2006/ 008594 3 agai nst the
devel opnent of atherosclerosis and that these involve

wa@uaeogioesrani ty agai nst oxi di sed LDL. These obsSPCT/aP2006/808594

suggested the possibility of devel opi ng an i mune
therapy or 5 "vaccine" for treatnent of

apdihe rths dbwldapsicnt bAatEraselefdsiovaad ttitathesti Beolve aubimBiunity
One approach to do this would be to i muni se an
aggmtoxilisgl LAleh his or her own LDL after it has been
oxi di sed, for exanple by exposure to copper. Palinski
et al, (1995) and CGeorge et al, (1998) have shown that
Thesglsbis&rahtions suddsed ahapdssibiitylios develdpling adimueand therapy or
devel opnent of atherosclerosis. Simlarly Zhou et al,
"Yaxone) ferewenimentagleathemmalerasis-Pasdi @adipwaselas, disgase n man.
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oxi dised fornms of certain peptides derived from

PRI BPBY 91694) Hig 10006680 B, 1968) QL 36ibSm A Bation
evel opment 0 at heroscl erosi’s.” Previ ous experinents
a@ﬁﬂﬁ o@lﬁié@éﬂimmteﬁdcdshm devielophedi efatlidradcldrosisl Sindlarly Zhou
oxi di sed_epitopes present. in LDL parti.cles_(Schipou et
ebgl; (2PBbudenimsiraied thet gbodiey ERERYHED 6?“%?1&”6‘3@%"&1‘?@
[ . )
e S S L S R s
be used for radioi nmunodetection of atherosclerotic
| esions in experinental animls i kas et al

(Tsi :
VS BYP809%4 1reBItEdi et | Xpreimation aof | ARARalE v STONE 191 ¢ dpslop
' . S, U . ct ol i j
SBROps 1 SRALED USHRC LGP AU, | Befte? Bt fom
apalippbioieint B-pdRacepsoB-N00)Nepratectsa. thdhi sromdidestlepmentat of

i mrune reactions against 25 oxidised DL nay have a.
afierselerontig Pareusiexpagagnts P@@&?&Oﬁ%ﬂw%ﬁbﬁq@wﬂ% it Bind
o . - I .
RSB MR A IDL LSRRETSUARS, 108 2804 00 o
dpVedapneent f of mathesclerotiap plagpes aine anminalpl mpdelel s Moreover,

(Schi opy et al .2004) : 30, 2004/ 7). Th
rm&%& ﬁw@%ﬁe&g i3k O 78 OBRFEE LI C%ﬂ agadentsre dor
raRoimnundAlie QWb Ditterdie|etdtice ClbsifRs MRCT SPBABENtal animals

activation and i nflammation was suggested (Schi opu et
(Bdimil@8 @4 yl, 2000)di Ard>Lidling bélredvamtit MI¥c fysiret epitope antibody

macr ophages .| eading to an accel erated i nfl t or
Vi35 G2 cPjectplagheh s datbity pst HE chered ritiey was found
t# %Zﬁs@%@&ﬁéqu@gﬂ FHR20P6A/ OR89 Aticates that immune reactions against

oxidised LDL may have a protecting effect.

Also, recombinant human antibodies raised against MDA-modified peptides
derived from human ApoB-100 were shown to significantly inhibit plaque
formation in appropriate animal models (Schiopu et al, (2004);
WO 2004/030607). The underlying mechanisms for this effect on plaque build up
is not known, but an effect on macrophage activation and inflammation was
suggested (Schiopu et al, 2004). Oxidised LDL is known to activate macrophages

leading to an accelerated inflammatory process that in turn drives atherosclerosis
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4 (Smith et al, 1995). However, there was no
expectation, nor any experinental evidence, to

waaggezi7st hat an i Mmune response agai nst oxi di BEDERIG/008594

or admnistration of pre-made antibodi es reactive

agai nst oxidised LDL, mght result in the regression
(SHhitlP a1 D$3)I NPowéRe! DSl WisOhd expeREItOASnorary etittfental

wor k has al so denonstrated that anti bodi es_ agai nst
eistingt.s del EERst dibst ateipune fresnAnAp oBAINGD axidiggs) ILRJs, or

ntibodi es. agai nst ot her - 2Pt :

R ALl R BB AR OB S
ircthe ﬁHESEi@ﬁ@%pﬂéfois@in hehgtisslerotib lediduer i nent al ani mal s.

(2005/ 030607; US6, 716, 410). Injection of human 10

I mmunogl obul i ns cont ai ni ng natural anti-oxLDL

ant i bodi reduced t r LS. .
PRRLZREE St B Tt F A SREOEE 3 ToOEY peprdes
détved &@val RpoBa0e adfvell e antiddids ag@hstavthertoili®d LDL epitopes
_publications appreciated that antibodi es agai nst

inglidingahesniptidyphaling €an prpyertgigedopmgnted efhsrpsgleroticsplaques
. at er ot | | ' t i t
g R AR D O 0s A s b g. D ARERbn { t human

i gl dbulin®f céhiginiigh enagal eqti-oxLIPL aquebdidigsdereduced the
Surprisingly and unexpectedly, we have now found that

atherosQerpsis abxmﬁ fefisdgrs niceilirdietti e6 2. dP2®d LDL epi t opes
interfere wwth plaque formation, they also induce 20
regressi on of already-fornmed atherosclerotic plaques.

ASHghsand are adliafs nBiw 6f the ROthef dfadnytthesb @ubiBertioho appreciated
t herapy of advanced atherosclerosis to actively revert

that s@é‘g@diﬁff oageist gadisek JLPL ngpitapes My usase preggession of
S ar S ecifl.cC ' t] in -
Ui o5, 05° SRS M PR SIR Lkl n
h@gid yiehtIfditeddttion bf tHegheRsssledsticoilaquethudenst i ng
pl agues can be obtained by either of the two
approaches. The present invention thus relates to the

. : e e . '
S#@g?lgélgi on oék Lr%é%@l‘g??%\g} a?‘ﬁ@%gg eF g%l o g?dgq%gg& i%hes
agiinst oglidised UD]. epifiped hgterferavwidt plagapiormatioehey tlerinduce

active i nmmuni sation by adm nistration of ox{)gl',segave .

regpssigped alreagy>formsd atBrreiclEoiRIFANSat SYRh Bptibodies

R S L T i A

disease progression resulting in a reduced plaque burden.

Similarly, since specific antibody titers in mammals can be achieved either by
passive or active immunisation, regression of pre-existing plaques can be obtained

by either of the two approaches.

The present invention thus relates to the use of immunotherapy against oxidised

LDL to induce regression of pre-existing atherosclerotic plaques in an individual.

The immunotherapy can be either active immunisation by administration of
oxidised epitopes of LDL, or passive immunisation by administration of

antibodies raised against oxidised epitopes of LDL.
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By "regression of atherosclerotic plaques” we include
t he nmeani ng of reducing the size and/or anount and/or

wezaognes7ef at heroscl erotic pl aques. Typi cal | y, PCT/EP2006/008594

regression of atheroscleraiic plaques leads to a
reduction in the area of the interior arterial 5
surface covered by plaques. Thus by "regression of
atherosclerotlc pl agues” we include reducing the
@geﬂsrloxp pﬁx@rh@romrqemphanuqsh avejipRlpdd the Heaning ogmuca@ the

e S e A e

oR4thabasébed 9Iaqﬁesnle@dsbt63a Rlds&idneiadse afeaddt the Gitedcrearkdtial
the vascul ar l'umen contributing to increased bl ood

surfaewcowd\fex hladuest oFhusehys iregmgsiamel atheresaigrafio plaghetinye

e Gt S} %o PO RSB T HE 1BV RANE 3 WP, regoine

ﬂkﬂﬁze&fﬂsoﬁﬁdoﬂ A¢|ofdRe irdid@H QY atieRysclera Pladues.u IRtegfeSQUﬂdﬁ
conput er tonography and nagneti.c resonance i nmging

athgropylerotieplaguasglsotieadsity an ierasy inghoaseulahiimsn ce;&rmmg
cl ﬂo reduction of about 1-25% such as a

%gu%sleflﬁ Sﬁo%out 1 or 2 or 3o0or 4o0r 5 or alarger
~reduction of about 6 or 7 or 8 or 9 or 10% or a

reduction of 10-25% More preferred is alar

Methode foromeaguring -tho size andiop apmumt and/prperentoef erosclerotic
reducin [ I

plggueg H.Ié%{ggld 1%2 r%%s G lle}%ng)t%vnctottﬁﬁr ﬁe?s(onaorftsﬁirll it tlixeS%{ §@ffclude

anf @6k gihyO nasréﬁlaxa antabould? E%pmercmnmgr@hy e.sddr @ﬁageetl@fesame
1 or 2 or 3 or 4 or 5% or a | arger reduction of

ipggng 6 or 7 or 8 or 9 or 10% or a reduction of
10-25% More preferred is a | arger reduction of
25-50% or 50-75% 25 or nore. By an increase in the

Beffre@tutingethe sbR Sandfg tantiund fand/bE eteht®r walinohedese redition of
I nclude the neaning of an increase of 1-25% such as
abowt il S asyieh @8 aat@ém ion qfrabpup} o3 Zopr 3 qsr4 05@30,&; aglarger
red@&%%rof ILERSSt égb % °§|\}§B/ orQJ e%ueﬁo o 0- 5?% ?\ﬁore

an 1 ncrease of 10 5% erre Is a

plefteied as£labder Z&tudion of2S5-5B%,/&a%0- 13%,7(5111&@% Mbst
preferably, the effective cross- section of the
arterial vessel is increased 2- or - or 4- or 5- or

STk o P iy g s

plaques we include a reduction of about 1-25%, such as a reduction of about 1 or 2
or 3 or 4 or 5%, or a larger reduction of about 6 or 7 or 8 or 9 or 10%, or a
reduction of 10-25%. More preferred is a larger reduction of 25-50%, or 50-75%,

or more.

By an increase in the effective cross-section of the arterial vessel we include the
meaning of an increase of 1-25%, such as an increase of about 1 or 2 or 3 or 4 or
5%, or a larger increase of about 6 or 7 or 8 or 9 or 10%, or an increase of 10-
25%. More preferred is a larger increase of 25-50%, or 50-75%, or 75-100%.
Most preferably, the effective cross-section of the arterial vessel is increased 2- or

3- or 4- or 5- or 10-fold, or more. Clearly, the extent of increase of cross-section
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of the arterial vessel is dependent upon the |evel of
arterial bl ockage caused by atherosclerotic |Iesions

wW@Rr0I0a023781 t r eat nent . The at heroscl eroti c pl aqQUBRST/ER200€008594

regressed are typically those in the aorta of the 5
i ndi vidual, but may also be found in other arterial

oB it EBtelifl Q] RalitRRber: iWkBn tRelevEiesOsfkial BRERideCkaBEH by

coronary arteries. Preferably, the inmunotherapy is
attienosal¢retic kgannptiordptreapest. pr esent on oxi di sed LDL but

not on native LDL. Such epitopes can be determ ned

usi ng nethods well 10 known to a person of skill in

Thé §therobcl&B8C ?Faﬁﬁési tgasd r%%rey@(&?d 9880 thodk iin the@i& of the

preferably, the inmmunotherapy is directed against
indiviidiias et apayt alpede foned énothen aperid-siee in the pitifing dide the
fLDL.1 15 %%‘Pglt sed LDL contains several different
TR opE CORIRTLE S & ogni sed by anti bodi es. LDL
may undergo oxi dative and degradi ng changes through a
w de variety of different chem cal reactions. These
Prefierbhlplethe dmpunotisrapzius elirebigd aghinstegmitopes prssentoin oxidised

i fications S the acti vity of pxygen
LER a6 e ERYe s Fulotita 88 be hmtno i Begodyen
keowipidth feu@tiof skilleg tHeas £l desatdd @ e 02pRess4of 20
chem cal stress. Sone of the oxidised epitopes are

found on the protein part of LDL (Yang et al,. 2001)

SRS I B SRR 4 bl BBl Bk
pRE&k 881A¢8BL 003k bkidae@egphol i pi ds can be forned (Heery
25 et al, 1995; Friedman et al, 2002; Watson et al,

1999). Pol yunsatured fatty acids are converted to

otz GBL oot P R tenbbp Bt SRbE b R O by
aftidMRE O DIOBRYP AIndérdH 1 dxedatioé add degdrBih) chaddeeskrobylpa wide

i nternedi ate products can go on to form coval ent
vguty fof diffsrentreliemival heastionsy pelhase doelvde \ieadiions ecapgasi by

' B-10 i.n_of L j 0
e BBer ShAB TG st by TR EnHE o1 e th B Rl
ng@m &okidadeanetploaPrat. IFds £ @’ e frewtadicals dtcthattydes of
erliner, 1998). Frequently found is phospholipid

chenpedl siressy| - 2- ar achi donoyl sn- gl ycer o- 3- phosphor yl chol i
ne (PAPC), a near term nal oxidation product that
yi el ds an al dehyde at a carbon of the sn-2 WO

S@e 6f BrSokEdisddEhitbpe0426 £35S the pratginaziest DB Wan® i 47,
acid, resulting in POVPC . , .
2Q01) it athersydre mqdifieptiony af Eipigy |presgot in the LDL particle. Many
[ 0- 3-ph i . G i
0 9%1;;1:\%5 rgﬁ%%g{i’ %g@%{c%fééigaﬁrflyn%ﬁlle pﬁ’%ﬁ&l}ﬁ@@cz{ne@é:fodﬂeﬁ iaHeery
et al, 1995; Friedman et al, 2002; Watson et al, 1999). Polyunsatured fatty acids
are converted to fatty acid hydroperoxides, which rapidly form highly reactive
products such as malondialdehyde and 4-hydroxynonenal (Smiley et al, 1991).
These type of intermediate products can go on to form covalent Schiff base and
Michael-type products with the lysine in ApoB—100 protein of LDL. Reactive
aldehydes can also be found in fatty acids attached via the ester bonds in the
phosphatidylcholine moiety (Witztum & Berliner, 1998). Frequently found is
phospholipid 1-palmitoyl-2-arachidonoylsx-glycero-3-phosphorylcholine (PAPC),

a near terminal oxidation product that yields an aldehyde at a carbon of the sn-2
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phosphati dyl et hanol am ne and phosphati dyl serine. The

wene7nesslit is a variety of oxidised |ipid-proP€i/RPENE008594

5 oxidised lipid-lipid addutts. Sone of these
oxi dations are driven by enzynes such as secretory
opikdre ankchidase a¢ill giesultipem ROVAC (1 m@ﬂ)oyl@taﬁmo)valeroyl-sn-

gﬁér%ﬁéﬁﬂo?%@@ Pheton} Cperesb skt p o el
g #ho@%%’ﬁi&s‘)peﬁmﬁr e 40 bﬁh&sﬁﬂfﬁi tl%o?h?mne and
| mun&gen

d” biologically active (MIntyre et al,
ph&phatidrisenndale etd sdsplt 19 % yarioty sf @nghp@d ¢ipideprotein and
eplt esth reslt of .an.oxidi sed dlflcatlo
opisef BpkP OO Somo! dese ORGTIGRILH TP EET L
%E%Fet&?%ﬁg%?ﬁﬁé E?iélﬁ @R f ﬁ?@]e'@tﬁer%fnzﬁh@-tf&h{bﬂ chﬁﬁ@es

I di sed DL partic¢les and such epi t opes
sacheast ratrgfenzdnd eldbmonmm laey pq:sgormzs bRauveslenepoxigase (Carr

?@23?@@ |nv tors .devel og nti,bodi.es from.a d

NantAll AROFHISRSS 10 gReRt CORERGEY Sl PRYnOSRIC an

bﬂ)‘l g%lg(d'cgvé hﬁtzln\ﬁﬁéeet gz'l rgobedseahass: Axiigedlso cryp
erived Trom Hunman ApoB- 100 V\D 02 080954

eiﬁltrgﬁe thae ptei aleeselpof epesidisef rwq;hﬁman@o Oftt@(bBpraémlﬂré)Dt are

of ., WO, 02/ 08095 are |jist T e 1, .bel.ow., . The
ngle UL AT B dikscP PR el B BESTRUp RER oI Bre
hafliekeSeH Skiiided OB ?Qﬁlc!ég 484 aRLHBdpitEpeke | age (t&‘éétdbw by
et al, 2004; WD 2004/030607). The sequences of the

mnnmethxnaply sed ApoB-100 anti bodies di scI osed in WO
2004/ 030607, especially IE - A8, |EI-D8, IEl-ES,
| EI -G8, KTT-B8 and KTT-D6, are incorporat ed herein by

Re€ld 9 resER/ inb&tord el dl V%?h@ﬁarﬂ@&chiodie@&fd’in Qf rebé@binant
ant | s described in 004/ 030607 and i n Schi opu

antibeally, frz(gmm)lbmrye celleahpiGedeBr that Wotsdtieected agaimﬁéw%sed
pEisep e SO BRRT bEB LB KR B2 BB 4y THEE bkflus RBbE:

oAapbBao! Gfen YO THid { 6f 90 ©2/888954, are listed in Table 1, below
BTVYGN’CSTHFTVKTRKG 1 P 25. PQ:STHl KRVHANPLL 2

TBe fdavelofedlapibJikEARSE e RVB &vRloPREDLY gselerotic lesions in

5B TR ST g Mo 1 0

ant1-ox1dlsed ApoB-100 antibodies disclosed in WO 2004/030607, especially IEI-
A8, IEI-DS8, IEI-E3, IEI-G8, KTT-B8 and KTT-D6, are incorporated herein by
reference. For the avoidance of doubt, each of the antibodies described in WO
2004/030607 and in Schiopu et al, (2004) are examples of antibodies that may be

used in the context of the present invention.

Table 1

PEPTIDE NAME PEPTIDE SEQUENCE SEQ ID No:

Category A. High IgG, MDA-difference

P11. FLDTVYGNCSTHFTVKTRKG 1

P 25. : PQCSTHILQWLKRVHANPLL 2

P 74. VISIPRLQAEARSEILAHWS 3




P 68. LKFVTQAEGAKQTEATMIFK 5 P 94.

DGSLRHKFLDSNI KFSHVEK 6 P 99. KGIYGLSCORDPNTGRLNGE 7
wE2@000257RLNGESNLRFNSSYLQGTNQ 8 P 102. PCT/EP2006/008594

SLTSTSDLQSA | KNTASLK 9 P 1903. TASLKYENYELTLKSDTNGK 10

P 105. DMIFSKONALLRSEYQADYE 11 P 177

KI I egory C. Hgh 1gG no MDA
CHEFPu i e MO BB S0 OT 33 B 210
TKQSFDLSVHK @m . NH$/ ,AHP, |9gG ak >
ng VDA- di ffeﬁgn@ﬁ:ﬂ. KDATRIQK 15 P 129.
GSTSHHLVSRKSI SAALEHK 16 JLEN DFNKSGSSTASW OQNV
P63 P 162. |W@%§Ek§%¥’i P 252.
EVDVCTRYSQPEDSCT PFFE 19  Cat egory E. NHY AHP, T gM ak >
P94. NDA- di f f grldGEbRAKIBDSNIKAS LLKKLQETTVM 20 P

SO LEBHrANYOGVEQHCDECTGDE 21— P
PQYCGEDEDYTYKI kmmmmW?@mm MEQI/TPELKSSI LK 23

pP-33 QL | 1L/ A A
Ly OO CIXG V\pl r\I'QLIVI \J\I—V—\ 24 P J’-|-

PIIWAI QAL RKnmmmBsﬁmmmmgbml 8
PCH/-ER2006/- 008594 P 100 —R-NCESNERFNGSH-OGTNO—26—F
P107. SLNSHGLESLW&D}I NKATTASLILA9. 9

W QNVDTKYQ R QQEKLQ 28 P 169 TYI SDWAFLAAKNETFDRAEQ

paf; P 236. Eﬁﬂkﬁﬁmﬁﬁm&b@\@( Cat ggary F.

NHS/ AHP, | g _no MDA-differencd
P 105. DMTFSKQNALLRSEYQADYE 11
P 177. MKVKIIRTIDQMQNSELQWP 12

Category C. High IgG, no MDA difference

P 143. IALDDAKINFNEKLSQLQTY 13

P 210. KTTKQSFDLSVKAQYKKNKH 14

Category D. NHS/AHP, IgG-ak > 2, MDA-difference

P1. EEEMLENVSLVCPKDATRFK 15
P 129. GSTSHHLVSRKSISAALEHK 16
P 148. IENIDFNKSGSSTASWIQNV 17
P 162. IREVTQRLNGEIQALELPQK 18
P 252. EVDVLTKYSQPEDSLIPFFE 19

Category E. NHS/AHP, IgM-ak > 2, MDA-difference

P 301. HTFLIYITELLKKLQSTTVM 20
P 30. LLDIANYLMEQIQDDCTGDE 21
P 31. CTGDEDYTYKIKRVIGNMGQ 22
P 32. GNMGQTMEQLTPELKSSILK 23
P 33. SSILKCVQSTKPSLMIQKAA 24

P 34. IQKAAIQALRKMEPKDKDQE 25
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P 10. ALLVPPETEEAKQVLFLDTV 31

P 45.

| EIl GLEGKGFEPTLEALFCGK 32 P 111. SGASMKLTTNGRFREHNAKF

w@3007@23781d. NLI GDFEVAEKI NAFRAKVH 34 P 199.

GHSVLTAKGVALFGEGKAEF 35 P 222. FKSSVI TLNTNAELFNQSDI
36 P 240. FPDLGOEVALNANTKNGKIR 37 Cat

gory G No

of 1gG
PéggAs shown

ATRFK

|I§£¥§§We§?ﬁ]\y epti ¢

Ijlﬁ RKYT NYQAQSSS
es could be

uped Into
Pgﬁgracterist

§2ﬁ8é8%23ﬁ35ﬁ3@i5$$%°ﬁgﬂ?i

2t7hat pr oduce

h Tevels
P|dé‘ tides (ns

Gant|b0d| es t - ng
S‘I\’IQ QI@QIQ‘EA@rént s tH

i.fied
produce

hirghrtevets
Phébween nati

gIVI anti DOGI es but no d
V

HF Rt i deg 2P

I Tference
n=9) .

Ot 0o
Category——C.

Pmﬁi bodi es,
Lod

Fragments tiat pl oduce i ghn

bEAThQMYSLWHHFeTIéNHéQJet wee

evets of 1TgG
BOnati ve and

£ 3
IVIJI_\ lluur 1 CU

Cabgonp

nd pep

F.QVUHS & HP

pcpl;dco \ﬁ=23 LalcgUIy b

JoG-eve 05, ab MBG differehodli

fl Hne nnrl at | east +\na

Fragments
es to MDA-

ek
IIUI\JII

pamt i bodi es |
AHP- pool (n=

oo
T (J.D

nALnVPNEl?EEm WSFLDUNWpar ed
R) WD 2007/025781 PCTLEP20

t11 t he

6/008594 10

QQtegory E
anti bodi es t

H%%m@mﬁéﬁm&pﬁ@ﬁe hi gh

nodified peptides_an

T o gOTITr

level s of

at | east

| gM

ce as nuch
Ptl\(,)illlt he AHP- po

- pool
Fr a

RFW&@G gory

conpar ed
nents that

P or once b

’%’@@?ﬁ Fﬁ’ﬁ%&?@ﬁﬂ%ﬁ(ﬁ i 1 ol

no 5
ed pepti des

but at | east
Pd§9conpared

es i
IS

t é%ﬁ@@%g%“gﬁ&%

he AHP- pool
n‘3<';f’1ppreciated

hat the pep
P@2ng prote

I de Tragnments of

RKERYH: AFLERNGRes for

0B- 100 n

be made
npl e using

par tTat—prot
Peddol yti cal |

Ot ySi5 (either 10 exolytlc

VEPDbG z%IIeNAW(KN.QKII esis.

alTy or
37y

Al - ]
A TCT TTIAaUT VTl

(akéxotreGhNo lew

—the—vartants may beTade

ehof I8G drdpMeantébodies ques f or

Dy T econbi nant
cl oni ng,

P2

ATRFKHLRKYTNYQAQSSS

38

As shown in Table 1 above, the peptides could be grouped into six categories with

common characteristics:

Category A: Fragments that produce high levels of IgG antibodies to MDA-

modified peptides (n=3).

Category B: Fragments that produce high levels of IgM antibodies, but no
native and MDA-modified peptides (n=9).
Category C: Fragments that produce high levels of 1gG antibodies, but no

difference between

difference between

native and MDA-modified peptides (n=2).

Category D: Fragments that produce high levels of IgG antibodies to MDA-

modified peptides and at least twice as much antibodies in the NHP-pool as

compared to the AHP-pool (n=5).

PCT/EP2006/008594
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mani pul ati on, nodification and expression of nucleic
acids, and purification of expressed proteins, are

wowedl7/0k3T8IN in the art and are described for eREIVBEP®06/008594

Sanbrook et al (2001) "Ml géul ar C oning, a Laboratory
Manual ", 3°d edition, 15 Sanmbrook et al (eds), Cold

c%ggb%% Hat Do ekt @ I 35r e R 815 Seve féochfdlgﬁmrahﬁgoBd*@sr RPMDA-

i néor porated herein by reference
mogiedi pptidssearidnet ledet toee enlnyuakphnsbotiss mrtthHB-p@ni B

acid res ned b eptide CO NH-
C?‘T’Wﬁ‘g@ﬁ%&ﬁiaﬁ@g(r}ﬁ;%cul esyi g \a,h: ch t(he pepti)de 20
cQ@g&ylfS I BYEhSRE - thRUSIAL&QL hashl MMEkSer PEPtantiBpdiest bésno

be ‘made” usi ng met hods known in the art, for
dlﬁcampb bewahumct ahd M Aesartifitsbperitides /bt ag deasietwigg as much

7. Thls ch |nvoI opeptldes
a‘%‘%’ﬁflﬁf th ﬁli‘ﬁ §S c‘i’rﬁ%f’ tawg%‘gzﬁuﬂ and not
t he orlentatlon of side chains. At |east for IVHC

class Il and T hel per cell responses, these
ItplseﬁWquemdl ﬁietsthmep@tldhcfmgmectSb@f ABoBd#Punay be made using

PioTAR el SR R 5Pt AT B S SRS (et
eicﬁ%&aﬁ?% eﬁdalﬁfcenye)%y&y Je ndiynitekid, AlRenap0ay] the asiasts

be” di sperised W t h "al t oget her provided that an
map rbleomdedwerewmbmant iV Atischnoloigih Suisetie teshniquessfoaclaning,

m&&l@ﬁﬁgw ey PR R8T Br R POPHGY) RiEgjcaton of
REREY nﬁénss whs LaNtimdivnYintthe 2834 &6 debaibee for example m
i stri ut| on and substantially the same planari ty of

Sm;kmoold €1 BoRUD) thelscula Glominay vebihorert Marnieke 3ieastiion

S A N S R i e e R
NY, 98, B o 2RQEARFE84nRE T/ EP2006/ 008594 11 The

i nvent’i on thus i ncl udes the use of the oxidi sed
peptide epitopes of ApoB- 100 listed in Table 1, or

n.actjye fra nt .of .one,or, nore ,of, these pti.des,
oPeptI‘ArﬁrJ?ﬁeo gﬁg APt Lk fofecles dr Sdich ARG a‘lplﬁ u%:lgues are
Wr@sﬁéﬂﬁe fcOnNe 5 Xirkhpdtdbut e frdfeLRE O ivehigH 8UBEptide
her 'by active immunisation or by passive 5

b¢ndn1;m irgvgrsiedn Sueh refgerinyiersor a@pttsiqn@me%m‘t mepdbegnads ssiag

nst thes oxi di sed |t 0

BB iy BB PSR bR A .
198, avhis nbpiir@fcﬁd ivalve t iagkin® X pstud@stptidesu aomadmge tthanges

form This is because they seemto 10 becone oxi di sed
inwakvingtheibackbors, aad inat thepsientatior opgide ghainghi At keastfgr ¥HC

peof L j.n INi st.e

Clgnom %}dg "é“ dﬁ) eé)? t%allerets%ol?{sesb %§ﬁ9§4eﬂﬁi§peﬁ‘g5@s veteCiHdih A be
useful. Retro-inverse peptides, which contain NH-CO bonds instead of CO-NH
peptide bonds, are much more resistant to proteolysis. Similarly, the peptide bond
may be dispensed with altogether provided that an appropriate linker moiety
which retains the spacing between the Ca atoms of the amino acid residues is
used; it is particularly preferred if the linker moiety has substantially the same
charge distribution and substantially the same planarity of a peptide bond. It is
also appreciated that the peptide may conveniently be blocked at its N- or C-

terminus so as to help reduce susceptibility to exoproteolytic digestion.
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oxidised in vivo. For the avoi dance of doubt, in the
context of this invention, the antibodies for 15

WwW@a®mkiorEsi nmuni sation all bind to oxidi sed LDLPCBYEPR06/008594

"fragnent” of a peptide epiltope of ApoB-100 listed in
Table 1 we nean at |east six consecutive am no acids
TR invBRiodl MR InS88UANE ] H8 oRidiLagBRite dpR¥pesi ITCApuFR 160
orm7 olr 8 orn9 or 10 Soer 11 or 12 %Eﬁlség? %4 or 15 or
liked ar Takleol, of Ginoactive f@gmesh ot one iov enersi didhessi prptiges.t fos

. given sequence. An .'actiyxe" fragnent is .one -~which,_.
iRt cganstc GHdises JWBE 1 PafEe Bl aPE e Ralstine
athBds & ofi€ IPI8GRIs O NwREthera tier R66¢ € itfufisRiRIUSS Byn pH3sive
i ndi vidual " by either active or passive inmunotherapy.
invptieionf oe. atrniaistratiom pf winstblodies aaised aagainsti|thgse oxidised
f.{oagment of the peptide epitopes listed in Table 1
“RiP®%cti ve fragments as defined are provided in 25
the Exanples. In one aspect of the invention, the
I munot herapy conprises admnistering to the
Iti isdipprecieted ghatl &asvacsinatiomt puspesgs.t hapBsid0epentidsp ycan be

inds tp. an.oxidised epitope .o LBL. 39 _The L.nventiaqn
o e SRR R et e Tormy ThisgR SedliSy by SO0
bR B LR Wi dnCadrBhiBRHRSn Vil oa MTHUR By Hadthdisterfing 8@ Bxidised
t hereof, the nmethod conprising adm nistering to WO
el 007/ IFVE1 wedntiede edeiniogigdan vpoxidised Apitapedhial begomes
%gas .one anti body that selectively binds to an
OBR158T ¥e'd¥%pi t ope of LDL. The invention also includes
the use of at |east one antibody that selectively
binds 5 to an oxidised epitope of LDL in the
For theaavaidanee of deubteidi harentext Rhthis irigaten. the gribedienfor

of . at heroscl erot.i.c, pl agues 4®{yan i ndividual. In an
P@WS&‘F‘{P&HF?“%%W%& ﬁlﬁfﬁwd f(5IIBL'an ant i body t hat

selectively binds to an oxidised epitope of LDL

conprises admnistering to the individual a 1

0
Byl fmgoicattafcepeptidepitepesat Al D bekgd b Tablg) lewe mean at

t hods of delivering pelynucl ' t [
e kot 8 it s BT T RE RS, P PTichfich B
idcfe 6aR 7Ldi® d#3Lor0f0 drMTARi PASw¥EE,or\iBroall6\ve T @k 48 or 19
(including vaccinia, nodified vaccinia, and )
cengesusive ranalo agidsl afytheligiveat seduencger Hnofaciygs, fragmans is one

sking.a gene-qun and el.ect [ L. .
ngklhggls% %é{(‘ilsgg,’ c a’rgfgus%detg AP Ah AL thgtofndﬁg%afgélréassmn of
atherosclerotic plaques in an individual by either active or passive
immunotherapy. Methods for determining whether any particular fragment of the
peptide epitopes listed in Table 1 are active fragments as defined are provided in

the Examples.

In one aspect of the invention, the immunotherapy comprises administering to the
individual at least one antibody that selectively binds to an oxidised epitope of
LDL.

The invention thus includes a method of inducing regression of atherosclerotic

plaques in an individual in need thereof, the method comprising administering to
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descri bes the delivery of reconbinant genes to
cardi onyocytes by intranyocardial injection or

wo ndoraeosonary i nfusi on of cardi otropi c vect or BCT/ERZ0N6/008594

as reconbi nant adeno-assodkated virus vectors,
resulting in transgene expression in nurine

th€ ﬁ[diish@ﬁar QCHEL Bné BntiiodP thalVbdlectRelydinds20Qd Joxidsdestsi@pa el

cel | -based therapies 20 for heart disease. An

LELternatlve preferred route of administration is via a
catheter or stent. Stents represent an attractive
alternative for |ocalized gene delivery, as they

THY @véfdRnal8liadihesthé g o LllanRgest atidvedptiat belectBRrly binds
efficient transduction of opposed arterial walls.

to i exidierrkepitope wElyDls in sheeppparason pea perdigment thay induces

B e T e T S

synthetic and naturally occurring stent coatings have
shown potential to allow prolon qugene elution with
Inn@n §n@ndmne@hrﬂdnamb3@¢tm pfea%tan@ho Yy thehatelestively dinds to an

: %o ar()ﬁ% le ) ]il B#éL t %gl'g Lﬁﬂlgﬁ{eggg & e eg qulwlﬁlal a

pdl}’ﬂt&fgoh&gerﬁﬁﬁ%grsalﬁeiﬁtillxﬂiy%bﬂe@\ﬂauenCeS that di r ect
expression of the antibody to the arteries, and

preferably the arterial walls. Thus the pol ynucl eoti de

at L
h@g f gegg/gégg hcglnnuc eottlags ?’o% ﬁ{;tgclgl‘f gx%&%lgg?&’gé tcyvh é)gfsgn of
skil e G Rt 21 IndSinahas @&Sus’é rcﬁ inQiMdlipesotries, ikl Ivleetdrsp(eﬁél@dlng
WD 2007/ 025781 PCT/ EP2006/ 008594 13 It may
Vastel;mar, apidifiedovapeinigbped edenowingor and Yy ﬁ’é@%ldéh‘éﬂéﬂf N4 68
e polyn de int g b
st r Sre BN sfgbatfrddh opr ebupls e, PRk F005.
dedbnRstthey/dedifveryndiréeitinant g@@s b@b@w)ommﬁtes b ﬁlttaﬁmol’cmidlal
of a pronoter that may be regul ated, for exanple by
injestion on drTRcotaniNnGsica efheartiofapis ciEFoTS, (igh 8s ﬁﬁ%pnﬁzénant
R s LT e A
carieinfeeytéshn 1svel Me[HJ&teﬂL(IZGOZ@frEﬁeWSgeae tahd¥ ablll-d»ase!drtheraples
repression of the said not er) expre33|on of, the
foahcarbélggaw . Amaitn@atlmpryfm@ﬂ sty @b admmymsirafigy i,wa greatheter
o’ §6%| CSL(:Ierﬁ‘s re%reegglttbﬁtn delr @g a?[églsﬁﬁec‘ foquggag%é& gyx%t dé(lﬁrery, as

thBy @S@vﬂi‘&ea ?fatfafm fﬁﬁpﬁﬁ@ge& g&ﬁ)e elaguh ahd efficiedt etmmlsahg:)lpnudf
the cell or a ;%erl od of _at | east Elne week, ag
opnesebarterjabwplls.f s, genr delivgry isiraesy has theypatential fo derase

th¥ ?%{% gﬂéa& kb?ufﬁg " a%# Cl it A MRdhce PE - flﬂ@é@tﬂo‘éfe li%hmune

re e pronoter. Exanples
refgige.at B&h&synﬂfeﬁrmatndr Satimally usteutrings slentef@tingsl lave ishown
t he fol | gwi ng Pa eJ Ri vera et al (19%}1 .
potential to allow prolonged gene elution with no significant adverse reaction.

(Sharif er al, 2004).

Preferably, the polynucleotide encoding the antibody molecule is operatively
linked to targeting and/or regulatory sequences that direct expression of the
antibody to the arteries, and preferably the arterial walls. Thus the polynucleotide
allows generation of the specific antibodies within the affected individual.

Suitable targeting and regulatory sequences are known to the skilled person.
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Proc Natl Acad Sci USA 96(15), 8657-62 (control by
rapanycin, an orally 15 bioavail able drug, using two

W@ e@anai7el adenovi rus or adeno-associ at ed vi r usPCHEBRRA006/008594

vectors, one encoding an induci ble hurman grow h
hornmone (hGH) target gene, and the other a bipartite
r | i gt Clelilol ) tatldd JexphdRgioni oftth
A i T P e e R o
polzmataotide )in tBueklkr Theo9 mByobe detmahlesBo( expresia 2§ the:
(review.of adeno-associ.ated.viral wvectors): .Bohl et al
PgielpUgs oty eapayectyyics bATDaEFGn® piny 57 dperingdr
thamag $8 %@ﬁﬁ&f; gt é%ﬂmgfecﬁ}oﬂl)e ;confdMiidE SR8 La Snallmd1dQ86 that
JMol“ Med 74(7), 379-92 (review of induction factors,
may be adorimsiered to reopatient wheroitds desined ko metsvatecgn, graratlikely,

irradjatiqn, heat shack and socj at.ed_responsi ve
repr S A RPAES o MR ol o H R R0 Rt ST RD LT 8ay"
regRJ,_sﬁSh” 6f | he 2Bai@NbidRASN) I BkSedid0aiM e adntibedy dfrsad the
pitope of LDL, such as'those listed in Table 1 and
pagseicatidel This may O2/gegialar Asnefdisié theexpressiopponstruct is

02/ 080954, . pepti des be..oxi di sed b exppsure to_a
stgélﬁ 16t §aH§P1_ea‘§g‘?¥P§es§lﬂ% ﬁl)ieagntfqogﬁ ’%no% gpéﬁs’en%eogg apy nece%sary
re@’:ﬁ'td?? SHoPEL RS & the REIP f2A0ckiBA DE at 18¥4P BEENVOEIQ 8e, a0l thréx,

by mal one deal dehyde (MDA) nodification, 30 to mmc

fonefi'h, Sixe eightt monidis o ong pomoroyearheThrd the rabingsleotydg may

nmay occu uri oxi dat j of LDL. lernat i
AP HEAE G R, Borh . BAGHRET St
pROMALS EndiltR t80de! RRERAAD ik Phe fd@ﬁ@%ﬁé&i@lﬁﬂzera.et al (1999)

PCT/ EP2006/ 008594 14 Generation of human antj bodi es

Prazadlotivdcad §¢i NEA- H6G1Fi 865 7apd Heaww! dur rapearycive i rally

oo R A Rk RS st R R s R TR )
vEUsRRNodd &RodRAL | ROBHESbIE Hin@nS@robeh Bemednat @GH)UEtdRY gene,

ot her technol ogies wel|l known in the art, including
andvthenitBert 4 bipaite papeanysintiegweigériranseription dastonnMagan er al

' | gbul | < by .h | I.OR. :
ST PER e R0 E s G B PuBLicBl Bcfiy o5 Bio
Chbh1 $5006), a2 " galiestdfvaleyohbsvditddoviadl wctats)sedohl er al

eplto?e of LDL" we nean that the anti body nol ecul e

(1t9if9§)j§_mﬁé’2(5)j bﬁ%léea (eopirobpie dgxyqydi_nwnt Hlepo-grseaiatad veplpn);
At 1806 S BRG] S o e,

hb@dses, Lglowtipfa@brs| @gkinds, eytogthtidsgdfrhdibtiomrheat sheelstand
10 or at least 50 times greater affinity than for
agspoiRiedirespensivBlelemvity- pref erabl y, the anti body

nol ecul e bi nds the oxidised epitope of LDL with at
| east 100, or at |east 1,000, or

In a preferred embodiment, the antibody molecule is an antibody raised against an
oxidised epitope of LDL, such as those listed in Table 1 and described in
WO 02/080954. As described in WO 02/080954, peptides may be oxidised by
exposure to a variety of agents such as iron, oxygen, copper, myeloperoxidase,
phospholipase, hypochlorous acid, or by malone dealdehyde (MDA) modification,
to mimic the different modifications of the amino acids that may occur during
oxidation of LDL. Alternatively, other methods known in the art may be
employed to oxidise the epitopes of LDL.
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at least 10,000 tines greater affinity than for
unoxi di sed LDL. Such binding may 15 be determ ned by

wordahookysnel | known in the art, such as one of PEDEP2006/008594

Bi acore(r) systens. Prefenably, the antibody nol ecul e
sel ectively binds an oxidised epitope of LDL and does

GRSk A% HikiB Sl edfeketivet witls MID RIR6dife AboBN®O derived
ant1 bodi es have an affinity for their target epitope

peyftidas hhsebeeh de®Bibed'i8 W 02/09A824 Anchint Pelueltee’ @i (2R04). As

higher. affinities may be even.nore. preferr T
it el ot hTgh R ATHRIE S 88 bl A€heraied
uﬁﬁg ot echiolGei aWell knowh if i &t Uindlubihe! idndiriishtion of mice

nol ecul es calTed anti bodies. Antibodies initiate their

trimsgeuig i the hangi winmynegloilindoeits, pobyhimheasasion Af £igh syyine
bi.ndi ng.tq, antigens is.25 generally specific for one

mﬁlhﬁ&é%"lé‘ﬁl&e %b‘g‘im?a}ff‘f&y-i s usually of high affinity.
Anti bodi es are produced by B-1ynphocytes. Bl ood

contains nmany different antibodies, each derived from
Byt apl antibodyf thet Eselactively dindade ah axidispderiope phEDL” we mean

struct ure .and speci.fici for. anti.gen. [ bodi es
R R
affin®§ "WBan & ddkRAEHI LDB! Breferablf thk hatibbds bigds ahe okidised

secfetory 30 fluids such as saliva and nucous on
epitnpe s L DS uwitlaatelsast AIS, onaftleashP) gr-ap teestrs, ion gt leagitl Vs @t keast

re simlar_in thei .al | { L NG
sl FreSieprlst it Gk lor R B E L s s FeBiatht o
mokleindshRE 88 dRBH esiIpe i DTy withlat leagitlioDOSH £ e’ V.08, or
common core structure of two identical |ight chains,

atdlaedt 181960 ting gidaten affintitychan fopmnodiped 2BEg 1Such binding may
PCT/ EP2006/ 008594 15 and t.wo, i denti cal heavy.chains
be elshped B meheds BORARPERAN dit AT SIE 15 BTk S Atk Blaete”

stdnRe hﬁ‘éfe&%&ﬁ 3R 2AARRYY nfdidiub sé?élﬁiv&l?eoiﬁw@)@&ﬂée& Baitdse

are attac to each “other. Both the |ight and heavy
of hBLrmd doest rit bind wmexidessd &DLr. epeat i ng honol ogous

units, each of about 110 am no acid residues in length
whi ch fold independently in 5 a common gl obul ar notif,

11G8 IpkekraNifMRRBHRE Whvear Affihits F5RIhBIr ‘%?Stt {@@?@ of @f least

an-anti body fornmed by the association wo heavy
1¢H M, méthoughhaytibali¢sowitc highgnaffibidids mey basvenowprgirefernpd.

nonocl onal anti bodi es, are known to cleave at the site
where the |ight chain attaches to the heavy chain when

Tlgg g%qt&ﬁﬁ%e SHEHE6L R dral inRsMEfySRe RAY$H 9be BEdiafee HyGafamily

itions. Because antibodies contain nunmerous 10 )
of strueturadly r ehitail exmleauirsy callgd eantibadiesy s Aatihedies) sniipige their

A 5 B, e BB )
g@¥rAIyP Spedificefor RifleYARIREN G8d ah@ibsding is usually of high affinity.
Antibodies are produced by B-lymphocytes. Blood contains many different
antibodies, each derived from a clone of B-cells and each having a distinct
structure and specificity for antigen. Antibodies are present on the surface of B-
lymphocytes, in the plasma, in interstitial fluid of the tissues and in secretory
fluids such as saliva and mucous on mucosal surfaces. All naturally-occurring
antibodies are similar in their overall structure, accounting for certain similarities
in physico-chemical features such as charge and solubility. All antibodies have a

common core structure of two identical light chains, each about 24 kilo Daltons,
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Despite their overall simlarity, antibody nol ecul es
can be divided into a smal | 15 nunmber of distinct

webk@ssexsand subcl asses based on physi cochem cRCT/EP2006/008594

characteristics such as si 28, charge and solubility,
and on their behaviour in binding to antigens. In

Wﬁenﬁ&?h&?%ﬁﬁﬁs of atnt 5090% DAtk 85cha Ofe gl chain
gD, 1gE IgGand IgM and nenbers of each class are

issatiadhedotobeach heavyechsimeand gt ppe heavygehaansdare gachedt tpprash

re rt.her .subdivi ded i nto _subtypes lled I gAl. 1 gA2

o Bt ficherl pEERD Gas P ORISR HRTIOgHER

uditd eRLrRBEl: 830 bR MASREMEE 8 Naigeh WaithehIdl i¥Epef@mlSin
of "am no acid sequence identit ut differ from

2 anintvodilellarebingalig aonunineelabsba s domeins dbeypeien of
l gG,, | d ' | at .+ -Wh .
RO B s e RO g
AREBRAES aN@Ldpecialdy AlobiISRA aBiibddi®, dredbiind. to 20Ie bbte site

nmol ecul es exi st ‘as nononers or trinmers. 25 By
wheret thbdiight cbain"atathdsodythadicaiuichainvshem ey diae rsobieetigH yto
ol e . i ”Mmunogl obulin | ecules as descei bed. above but
oo AL, oA O, eceupl ghRles PGl
cPdifd L AREEMeS HermRly thabing-eyakife tdiulfide bonds. All Ig
antigen-binding site. 'Simlarly the term antibody
domaeins destagpetmet Jagers [of betrgplaated sheetiemithathfopes fofir spands of

anti bpdi es suc s. single chain Fv nol ecul es (scFv)
m&ﬁ&ﬁ&ﬁ%&Pﬁ¢ﬁW¥ﬁ 38@@8 (dAbs). The term al so incl udes
anti body-1i ke nol ecul es which may be produced using

phage-di spl ay techniques or other random sel ection
Despitenthgin exerfal rsim ity c antodymalpeubesnernt be dividedsiaty a pmall

or.to specified regions.of jt. Thu he WO, . .
n3pber 095 T seTFRPIb0GT bosubdessTy Pl Sy | piygipochemical
chabsdateieiss abdh B9!seeUlcBErg¥hing Nsob@Hilid, mnd i thigt Belgaviour in

preferably a peptide structure, which is gfrt of the

bindinggni antigenss It eungans, theeslasaast of ntibpdy melacplisayire: laas 1eD,
i nd i i th £he epi ] .
et 060 200 36 Bihgreribormy O ket 39 Rally YL isBvpe

[/ h @@ idotypbé arfe\ldthelaBdiRnEle@fintb Rabepes kidy Igae, IgA2 and
I nvolved in antigen recognition, a fact first .

IgGl dgr2 Ja6i3 Byd &74. T he hereehaingiod el apbpdies,ip apiisptyiesshare
Further confignmation.ywas f . ! ' ian" .

ALY ekt Hotimint A Eqlsb fadhtiey, MIRMEANCA anhodies

bEBHgiAE td bHedsdtPp VR Shbtbesd Ap8] RE Hid IgDWikNlaty dsghon@hES,
that the resultant antibody retains the antigenic

wherses easpieq fermst ofeleroand dMtarp shipised] RemtamssYyFespectively,
sebR1ed 80 Tl Sy RLmPleCee Mk es iBhers ikl O
vari abl e domains and is
By “antibody” or “antibody molecule” we include not only whole
immunoglobulin molecules as described above but also fragments thereof such as
Fab, F(ab’),, Fv and other fragments thereof that retain the antigen-binding site.
Similarly the term antibody includes genetically engineered derivatives of
antibodies such as single chain Fv molecules (scFv) and domain antibodies
(dAbs). The term also includes antibody-like molecules which may be produced
using phage-display techniques or other random selection techniques for

molecules which bind to oxidised LDL or to specified regions of it. Thus, the
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I ndependent of the constant domains is known from
experinments involving the bacterial expression of

wanea7bestgl f ragnent s, all contai ni ng one or norBCT/EP2006/008594

vari abl e donmmins. These ndbecul es i ncl ude Fab-1i ke
nol ecul es (Better et al (1988) Science 15 240, 1041);

14 Hﬁib%&ﬁ | ﬁéuée@kﬁf hbl&hled| whitB 8ébhtade | £ 8@ nd40 are:f@fagl)y a

si ngl e-chain (ScFv) nol ecul es where the VH and VL
pgpaide rsuructdmrrwhwb iapart of fieagcagnifion sitedid the @art of the antibody

AR RO oioce Fakap baioe e een LSS nd

5879) and single domain anti bodi es (dAbs) conpri sing
I sol ated V domains (Ward et apé51989) Nat ure 341,
Thel apriable demar &Vn)r and seviable diplt hdnmfu%ss ophg aviahagdydare
synt hesi s .of an a r n
e T R Fecogmin i ot Arh seop BRI D et b Blefiop
efpelilefifs®i TPuth@O Ldnfi¥atibe W49 ,foﬁﬁ3b?9%mlﬁ¥usat$ﬁir’v of rodent
nol ecul es” we nean nol ecul es wherein the VH and VL

ansthotliesr Vauahié demaing ef toflerk erigini raayabg fussd 9] eenstant domains of

i t ' d .anti bodi
G SBE S RO P, PO P N B P
rGRRY [RAGIESardBSE NIl sdrer . (Irb@n)w()@t Nall, 4cdB@88ji. USA 81,
Protein engi neering of antibody binding sites:

685&(:@85@ y Bfaf astgg@me specifieity \§ eqnierreda by aanableidgaaing and is

Epcoltn? o M Y BUNEE Grohl chperittyls invafl the

b%té%ﬁl'l( teﬁﬁﬂéssufnl 8P éﬂtlbodﬁfﬂdgﬁféﬁﬁé an gdoﬂtéﬁﬁmg Ohe M \Adre edariable
fromuse of E. coli expression syst

d@nains. e Eheso negjscutss 6r)clu®41‘sab514<e mﬂé%ﬂ%dﬁgﬁ@c?fh’éﬂe%ﬁ) Bgience

2‘5@1@@”?%5“ RISRH B0 By Syl OV, SO

%hﬁ)ﬂecﬁlei vhefe thbey armowe gredontad@dart dinketpriave dexible
200 /025781 PCT/EP2006/008 94 17 pharnacologlca

oligapeptidei @ird et wé (L988) beiencer24pess thstonre! b (1388) Paeqyeliarl

R ST Aoy M BRI gt

Voinaiyt (Weedyr di E%B?Nbﬁn €31, 844). begaxnil astadof the sabniques
secreted from coli, thus all om ng the facile

lrrypky@@era thsreyathesis plentibady Fegmerts techs lie@gh@ﬁlr §Pe<5ﬁ°2/\hmd§1g
t
T B8 Wl R Geh RATEREA, 258, 2PN -\ O

fragnents have two antigen conbining sites. In
contrast Fab, Fv, ScFv and dAb fragne 6?(%5 are
pro el e melacules; awe mgan mlecylts vaisrsiy & VihiPAgnE; dognains

atjeolmked via a flexible oligopeptide. Engineered antibodies, such as ScFv
antibodies, can be made using the techniques and approaches described in J.
Huston et al, (1988) “Protein engineering of antibody binding sites: recovery of
specific activity in an anti-digoxin single chain Fv analogue produced in E. coli”,
Proc. Natl. Acad. Sci. USA, 85, pp.5879-5883, and in A. Pluckthun, (1991)
“Antibody engineering; Advances from use of E. coli expression systems”,

Bio/technology 9(6): 545-51, incorporated herein by reference.

The advantages of using antibody fragments, rather than whole antibodies, are

several-fold. = The smaller size of the fragments may lead to improved
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It is preferred if the antibody is a nonocl ona
anti body. In sone circunstance, particularly if the

wa@nao7loestgl i s goi ng to be adm ni st ered repeat edPT/ER2086/008594

human patient, it is prefdfred if the nonocl ona
anti body is a human nonocl onal antibody or a
ﬂ?&f&ﬁ«{y 1 PR ON@kh 20 HERE ¥netationth RO LMBAOC IFFRAL
Panti g%?%% igﬁ’arglreactigfn%s 8espribe her i n nay
fumetior rof prodechniiyodiesp suchtas chmplpoest bihding earamgmavedhdigb, v,
I sclosed in NMbonocl onal tibodies; A manu of .
ST A bod e BERE A PE ST STy ST HE ot £, col
thuVBIRG gﬁ?c'fa&mé BrddtlosR &%F@Q{%&ﬁé of IRCHEARS and
Application ", "SGR Hurrel 20 (CRC Press, 1982). The
anti bodi es may be given desired properties concerning
. Q9. specifici , cross-teactiyvitV...i sotype,

Wol§ atbgaiss, ar_lfﬁéé ﬁ?ﬂ%&}eﬂtﬂaﬁ PIVafqng B shiidir Eimgean that
ﬁ%%ﬁt&ﬁes ARERONESmMt RaRI 1R HnBEH é&%iﬂhg Bigdst |18 Tontrast,
ecanme apparent” alfeady with the advent 25 of the
Fatpnbg| Scial amhtdAbo fpgmenthrend aggnoyalients thaving aprdy kestel antigen
1975. Nature, 256: 495-7). This technol ogy used mnurine
PRBPiNgSHE cel |'s producing | arge anounts of identical,

but nurine, antibodies. In fact, a |arge nunber of

preclinical, and also clinical trials were started
Ttuis ipnefemred ifitbe @otitoaly dm al memcldyel arttbodyr  Inrsemenirpumstance,

N P LA R e R
paYest, §MsPre bR Pl BBt THArAAMLELS 4 hefarpsohsylSial an@tislly

devel oped anti bodies to them As a consequence the

ored humaisedamohaglomshamtibady.- |1ives of the nurine
ant i bodi es were decreased, and often side effects from
allergic reactions, caused by the foreign anti body,

SR E M RPcDHACATBbAbs Whidh AR NeactM a208eht a7 Bekein may be
PCT/ EP2006/ 008594 18 To sol ve t hese probl ens several

pepaed alnh dsown teauhigues,t for enamiphe thasapdisdesedoin “Mewoclonal

speci.fic and poteptially therapeuti nt,i hod r .
BRI 4P APl T AP | ERBT RN S i
“WEMB IS RaICR Br R m& U iiBbiies AT¥chhig el seendpsiRatibie”, BGR MHurell
vari abl e domai ns of the anti body were transferred to
(BROdmessoPB2ant regions resulting in an antibody that

was mai nly human (Neuberger et al, 1985, Nature 314:
268-70; Neuberger et al, 1998, 8 h Internationa

TR QL& REY bOYIRAS Hésived Pasperttes ddherfif) ¢.g16pebificity and
further refinenment of this approach was to devel op
crpssreaactidty, asetypso affiadty end mdasma half-life. The possibility to develop

antibodies with predetermined properties became apparent already with the advent
of the monoclonal antibody technology (Milstein and Kohler, 1975 Nature, 256:
495-7). This technology used murine hybridoma cells producing large amounts of
identical, but murine, antibodies. In fact, a large number of preclinical, and also
clinical trials were started using murine monoclonal antibodies for treatment of
e.g. cancers. However, due to the fact that the antibodies were of non-human
origin the immune system of the patients recognised them as foreign and
developed antibodies to them. As a consequence the efficacy and plasma half-
lives of the murine antibodies were decreased, and often side effects from allergic

reactions, caused by the foreign antibody, prevented successful treatment.
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the regions of the nurine antibody that contacted the
antigen, the Conplenentarity Determ ning Regions

wQ gReYsere transferred to a human anti body PCT/EP2006/008594

framewor k. Such anti bodi es 1&re al nost conpl etely human
and sel dom cause any harnful antibody responses when
adm nistered to patients. Several 15 chineric or
humani sed anti bodi es have been registered as
Toselva phf:se iprotdenug sevarad approaches i wediiee yhaumadneicompanent of

R sppciiogn ot RoBarbou FORSHOBEE (ST o The AP pEorcP
cc'irﬁﬁns%ﬂttbé?ﬁgbbg’y So GndKénania3ied cAfthdriROshitibodiek VARIY the murine

prepared non-~ 20 human anti bodi es can be "humani sed”
vanimblen domaingog , the amtibodynplers trgmsifersadr to hyman [FongBHR regions

egl ons of e,anti bodies,into

ros iR 1 A R B that P AL ot (B SEA T o et
3PP G- 10N RhiBG B SUR S| BRI aPRILAGIRE! Bﬁﬁ&mhbz@gy SyRposium
Verhoeyén et al (1988) Science, 239, 1534-1536, and in

Puef1 T¥B1%uUgh et al, (1991) Protein Engineering,
14(7), 773-783. 25 Corrpl etely human anti bodi es may be
produced usi ng reconbi nant technol ogies. Typically

Al RFg& efiRdRdnt %§ttﬁ§3§}iﬁéa%h Righs B BveRspShiahartiichl@tiBodies where
anti bodi es are use contrast to the previous

thee chgioho gb € sthenphuyien gandiboder it icontaeied hithranassigenonthe

ne ant i bodi.es t echn n
PPl iR aTEE BAEISH [P Esk §640 CGaHEral 401 htuman
atRRaY faen ek b8dyh axhrb%ﬁﬁa%é HenoseeafiplertBNhurhhb bad s€ldom
conpiise a huge nunber of pre-made antibody variants

cautseragy rhairful sintibdst yespdmcs wihen ladministoredi Yol paiignts. Geveral

|.east I f t Th
CHIERRG cLdEmansgy anibseles dave BesrOloefiited Bt HETPodD dRugs
aldefvl %&idé?% RE gnmavﬂfoh@ lih@&tdtions ¢BOrrBactid @ (Gatls&sh, 2001,
WD 2007/ 025781 PCT/ EP2006/ 008594 19 order to find the

Cgoo@plri. Rdermacel.d: #0608y in an efficient manner,
various systens where phenotype i.e. the antibody or
anti body fragnment is linked to its genotype i.e. the

1168 ‘iﬁéfeﬁ‘&i efie aRBYRIYOIE eNhEeMisedchntibb@y. MSaitalilp Tﬁi@p’b!réﬁ non-
uséd such system is the so called phage dis

h@tysn antibodiss sanrbe;’ ‘bgmymsq»dagnéﬁpsvnawmef@pr@mge by inserting

o, CBRIEERs BT ridiSh Ao tindg BRSriR Sl NuRhD Sfteblfs

HehiiHist @Rt MedieY caibd Mhd‘@usﬁ hEQébﬁhi @es ﬂfdodpjﬁﬁidcﬁék described
encodi ng the displayed nol ecul e l\/bCafferti}@et al ,

in Yothoeyeat eircd (3938) Bc6 74P, | Fifalsdo, and pr Kpft OFVEh 16 s
(1593?2}%2@ BPSELIAE 1), 733 Rg5 i cul ar antigen may be

Completely human antibodies may be produced using recombinant technologies.
Typically large libraries comprising billions of different antibodies are used. In
contrast to the previous technologies employing chimerisation or humanisation of
e.g. murine antibodies this technology does not rely on immunisation of animals to
generate the specific antibody. Instead the recombinant libraries comprise a huge
number of pre-made antibody variants wherein it is likely that the library will have
at least one antibody specific for any antigen. Thus, using such libraries, an

existing antibody having the desired binding characteristics can be identified. In
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t hrough binding to the antigen in question. |solated
phage nmay then be anplified 10 and the gene encodi ng

wo b@7sed76ct ed anti body vari abl e domai ns may opPCTRRLN0§008594

be transferred to other anfi body formats, such as

e.g. full length imunoglobulin, and expressed in
ordbOfd APHB (o804l B{aer ﬁ@fi&ﬁfg’ Al ME6TR Sadid, NRRfus GOtkds

wel | knownin the art. 15 The format of displayed
where iphenhyypepiex ithd anitibody oo antiiesly dragment i) lankeddy itgigenetype
. The nost co nly used.farmats are Fab (& | fifit:h t
it qusgame gRmschare Peds Gl s andt SHAOrhhst chell By fem
isgt%g )%M Jeall&P PRAROAYM L bystim WHREL antibolt | frdBintthnts &€ expaskled,

both Conprising the variable antigen binding
digplapddnss fikioanwiith phiagescoaTpreteins grghe setiederp! fidamentonssphage

canposed..of . a,vari apl e heavy, donai.n 1 nk d
PHBOR WE S RO BT r 5 GPR pYeneb T piGs e
di@#g’yéh’ UBechitB MBS cHe? 3990 Nides 3A8UBHZ-584LNt Phage

the” anti body rmay be transferred to a soluble format
displgyingatibedy Eegmennepesifiel fos edparicuarcantigen mayt be ssleetsd

th ti.b f t identifi h Krabl e.
PR ORR 1 REGTTES B Erns (TP Tyro 6] b ifed
alPthEBeSe SMtGRimRSthE Wibcted BittHody Matiatle dbsgins 2BayResisially ba

novel technol ogy for generation of variability in

tramsférteddy othebantrbiody fovmeats, prchbos stge &1l lpethameppaglobulin, and

e R S R S I

tHeh@ sanme framework regions and only differ in their
CDRs. Since the framework regions are of gernmine 30
sequence the inmmunogenicity of antibodies derived from

he |i . i.m L= j . '
The FamaCRf b0y FhP Seselfe 5% bh PRt BB T e, he
moSioskthér1¢l usdd Arma PO Fab ThHEithY el 1994. £MBOGL 43t 3245-
val ue for therapeutic anti bodies, reduchgg the risk

3260atand singheachiaim(scFw) ocganbassrieedl, t1892:nE Mol Bigh 3281 a81-
ti body, WD 2007/ 025781 .PCT/.EP2006/ 94 . 28 .
SR g B L SRR/ ROV SEARPSAASRAS iRt o

sififle dhapkioctat anéimRe@df aandiabld Bativiglomdioyupliaked to a
hal f-1ife of the antlbod§. Thus, when devel opi ng
variabtealighitdomaim (YD oida @ §lexiblephinkes dHSi H94u s Bedergarss as3

SRR ! g LRSS it B
sdFaVind Saalykdd 43rsatier Baer kepd the aadbddyefragnvidetidfiad to have

technol ogy. . . .
desirable characteristics may be transferred into yet other formats such as full

length antibodies.

Recently a novel technology for generation of variability in antibody libraries was
presented (WO 98/32845; Soderlind et al (2000) Nature BioTechnol. 18:852-856).
Antibody fragments derived from this library all have the same framework regions
and only differ in their CDRs. Since the framework regions are of germline
sequence the immunogenicity of antibodies derived from the library, or similar
libraries produced using the same technology, are expected to be particularly low
(Soderlind et al, 2000). This property is of great value for therapeutic antibodies,
reducing the risk that the patient forms antibodies to the administered antibody,
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It is appreciated that the peptides identified in VWO
02/ 080954 and listed in Table 1 10 nmay be used as

wanar®esrsl f or generation of fully human anti boRPCEEP2W06/08594

predeterm ned properties, @hich may be particularly
rel evant as therapeutic antibodies for inducing

thl'ﬂn%gfr eRALAAe Ofisiat ST QREloRT GEAioRd, atiee ecuitdice €88l BloSiEing
fulTy human anti bodi es are not expected to generate
argibpdias ded allewding ariongplaspaczali-lifead ¢he amibaden

adm nistered into patients. 15 Certain preferred

anti bodi es include those that bind to ApoB-100

TRR LRRESeRéRpingaifbRPedi htibd8ied U6 ShebBded6B0humael, Ghodern
P143 (am no acid residues 2131-2150%. Antibodies
rehembingntt Whrarybieabinaiogys fdetlindi ¢ryali 28D Lideomi Chgm. & High

Schj |, 2004 d 2D03 . Lbed i l.g.
O R e e

hytr@Ridait&fbloyy.i nhi bit devel opnent  of plaque in an
ani mal nodel "(Schi opu et al, 2004). W have now shown
(see Exanples) that it can induce regression of

th I t I . h I t
1Rt A PN Gt e Guas G SL B Fabie
mdy f ber@sd &p%ﬁt‘i%énﬁi fof génekat®n 3P0RIly LBGn&¥ @nibolits - WRh

but not the conirol antibody FITC 8, could all

peilgniniined propertiesd wadch heayl deeparbeulplngalevai avriherapeutic

d to the pl | h i .
RS T O R o AR TEs  Efing
hirisn aRibdIRdi &8 ndll &pkétsd 86 deflerhbhey Anddsired Vibhraibldical

sequences of antibodies |El-E3 and KTT-B8 are given
reactidF WoaneadBinikteyd ig0@atig89607, and are i ncor por at ed
herein by 30 reference. WO 2007/ 025781

PCT/ EP2006/ 008594 21 z z wv, .a 3 o0owo0oO0~0 -'

C¥taifl g%gf@ﬂ'ecﬁaﬁtil?oﬁli@zinclﬁdé‘ﬂm”sé 1198 ¥iXd & ApoBW 00Nepitopew PAY
W~ uu

(amino acid residues 661-680) and/or P143 (amino acid residues 2131-2150).

Antibodies having this binding specificity include IEI-I3 (Schiopu e al 2004) and

2D03 (described in Example 2).

Antibody IEI-E3 has previously been shown to significantly inhibit development
of plaque in an animal model (Schiopu et al, 2004). We have now shown (see
Examples) that it can induce regression of atherosclerotic plaques. We have also
demonstrated that other anti-oxidised LDL antibodies with a different specificity
i.e. 2D03, LDO-D4 and KTT-BS8, but not the control antibody FITC-8, could all
significantly reduce the level of plaque in aorta compared to the plaque area seen
in the animals before the start of treatment. The CDR sequences of the antibodies
are listed in Table 2. The Vg and Vi sequences of antibodies IEI-E3 and KTT-B8
are given in Figure 3 of WO 2004/030607, and are incorporated herein by

reference.
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N~ x a aa W 2007/025781 PCT/ EP2006/ 008594 22 In
anot her aspect of the invention, the inmmunotherapy

wa@eopneses adm ni stering to the individual atPCEEBL006/008594

one oxi di sed epitope of LD22 The at |east one oxidi sed

epitope of LDL acts to _induce an inmmune response
Inzapathes aspeeieof She Wivertipne fielBFRINg Brerapy w@ppﬁﬁmégﬂmﬂeﬂng to
re 0 ue
o SRR 9 FPRSRREL SpRbhE o PRL Ty Bl e v
e;ﬁ?@péi bSEDLeRistto preiuoé al hmand ®sprmsa ageaist ﬂreeom«hsefche}ﬂwpa 130
i mune response that |nduces regrelﬂg @’q
asgpheguss es2Esssion of pihgrpselerofin plaques B apindividyal iIn gl svpads,
thi i 1LY SHJ b 1s%¢11 Léélté}ﬁ%f“ﬂﬁﬁ zf?:ts”&‘st Q%cé?lfle kNG BY immune
regr essi on o erotic pl aques 1 n an
respetisy | tHataindides negtbssibe rof Od‘therbtwernm Ipbedjueo iprths i vageinated
~adm nistering to the individual at |east one oxidised
indpiidughe of LDL. The invention also includes the use of
at | east one oxidised epitope of LDL in the
preparation of a nmedi canment for inducing regression of
Thd hereassl eHudtihclugdsad)eshodnof ihBucing iretgiéssicxmu@ﬂ atherosclerotic

Typi cal |y, the |nd|V|duaI such as. a, .
DRBhRsn a0 SV GHEER nek Herohib MG BHPEIRE Hqpering to
I [human i ndi vidual . 20
#ﬁg&ﬁ{dﬁrr%nglea%frb%egg%s\élhg% )}) e| czgﬁ y a patient who has,
is at risk of having, a cardiovascul ar di sease

aSSOCIated W th atherosc| erosis. term )
The ERATVREUPERIo S S8 & HIGSEPIR GHIdiFY Fptope of LDL in the

R R e ek R e
airdinvad@ednsequence of atherosclerotic |esions.
Car di ovascul ar di seases associated with
at herosclerosis 25 that may be nentioned include
[ I
TERE A Gl % 2 FRRmalWARRUCE forst Rt S G el
dudor ¢as. Biopepre fotlatily tlmcemelfvnduat isarhunanaadivelwal. may be
deternmined by the physician. 30 It is appreciated that
since the nethods and uses of the invention lead to
T{nﬁ@lﬁﬁﬁﬁ'iﬁ&lyidﬁh f3r S%l 5)55 éﬁ et R ‘B§§|cﬁ"r1§’ta't Cflsﬁ'mﬁxg,
e I nvention inc ducing the risk
cﬁﬂkdhﬂmhﬁdwbakzﬂhﬁﬁﬂsbw&h&ﬁ@ﬂﬁtbdﬁMitﬁmaﬁhmr snhqyaxuhr
in a patient

disease assoc1ated VQ tﬂlerosc eros1 kmcludes references to diseases that are
medically linked to atherosclerosis in that they are a consequence of
atherosclerotic lesions. Cardiovascular diseases associated with atherosclerosis
that may be mentioned include coronary artery disease, myocardial infarction and

strokes.

Whether or not a particular patient is one who is expected to benefit from

treatment may be determined by the physician.

It is appreciated that since the methods and uses of the invention lead to regression
of pre-existing atherosclerotic plaques, the invention includes reducing the risk of

a cardiovascular disease associated with atherosclerosis in a patient who is at risk
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WD 2007/ 025781 PCT/ EP2006/ 008594 23 of devel opi ng
sai d cardi ovascul ar di seases due to the presence of

wo b@7/02878er oscl eroti ¢ pl agues. The pati ent WhoPCHER2006/008594

ri sk of a cardiovascul ar di28ease associated with 5
at heroscl erosis may be one who has bl ood choIesterPI
of edaselopingatsaigr ardiquasaplar o diseesgs edsy t@xdbserpyggeace of the
r di;ov di sease or dysfunction. The patient nay
m@%“‘ﬂénaggﬁb§£at ri sk of devel opi ng coronary heart
di sease because of multiple risk factors (including
obesity, snoking, hypertensiaqn, %O dj.abet es nellétus
Thedpatientnving 1hi &t aisl 6f Preardipyasellalordiseass, assofgted with
agllerso%agr%%iﬁ.rgﬁreb ohl vhd AE bibgd cﬁgl'agclexto# P ef P GEE [i}(él? do
y Very ni'gn prasme concentrations of cholestero
caldbpexdceribate yadidvdesilar diveassior ldysfupeioni pi dem a not
secondary to underlying diseases (such as
hypot hyr oi di sm nephrotic syndrone, hepatic di sease
.cahol | e Lt e - t 4
T8 5 Rt D) ey Wiy o o8 s HUCUE I AR BBl cisPhe
bécaasmloEnRaltipley risk efictdnt(ncluding sbésityt harokagpr kypeatersion,
that since the nethods and uses of the inﬁention | ead
diagetes apllies el 7 Aamiye historg ofProspagug,GosqnaRy) heart disease); one
her, roti.c. pl ~ [ j j :

i E AP il PHERise 05, e Masls concentrations of
chélvasok dndfor Sepceriddsh esmes olithr bgper}ipidemén choadseaomdzdy oto
severe forns of _the cardiovasculg&ﬁdisg&se aﬁsoci t ed
upglerlyingdiprapes<sickrasdivRothyio1dism ARRBEAENRATOMGe NERINE HSCRY

(.S T Lior I Bi t i
Ly SPTRL Lpé AR Hehuat ADOLRIEHEDE. B Cohe Rdep Bl
hiypolipidenio ditatvehtivn. (cdthplsmeRaryneaatthentione t o assess
whet her the individual is in need of treatnent to
reduce his atherosclerotic plague burden, or to
1 kAR BpRERRL! st FRENE HBRYs lAd ARECHSHEBverfioh 1ERCH
of ‘such Peanent, or tor both purposes. Thus the
réduventt iiwnhdaBizebef prersiidiap eath¢rosdlerotic gdagmesyethh ogtverition is
identifying a patient 30 ML&Q n atherosclerptic .
piRHaRy BSFIbFPr| FeABB@RBE StticifiaRcedshTgse B saherarrprpsis
a?tﬁ@d%rﬁ:‘é& rdr_n&v%:l% QM| SE Bitalovalcula® Afilead GsRIA QO With

at selectively binds to an oxidised epitope of LDL,

atherastletos@st one oxi di sed epitope of LDL. It is
appreci ated that an atherosclerotic plaque burden in
need of reduction may be WD 2007/ 025781

ﬁg{/eﬁ%gglﬂ%g Qe Rbentich may comprise the prior step of determining the

size and/or amount and/or extent of atherosclerotic plaques in the individual. This
may be done to assess whether the individual is in need of treatment to reduce his
atherosclerotic plaque burden, or to provide a baseline measurement to assess the

efficacy of such treament, or for both purposes.

Thus the invention may be considered to include a method of identifying a patient
with an atherosclerotic plaque burden in need of reduction, and subsequently
administering to the individual at least one antibody that selectively binds to an

oxidised epitope of LDL, or at least one oxidised epitope of LDL.

It is appreciated that an atherosclerotic plaque burden in need of reduction may be
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due to the size and/or extent of the overall plaque
burden. Additionally or alternatively, this could be

waoa@7tes8he nature of the plagues, for exanpl ePCHER2006/008594

unstabl e they are. 5 The in¥ention may al so be
considered to include the use of at |east one antibody
duchse the |sx@9tand@rr yexttﬁnﬁdé the qyAradlx planee uedsnt opddisionglty o

srafiveht A5 <SRS0 RERe PR M HERIREs a0 eklps, g

uitdgé gegherotic pl aques in an |nd| Vi dual who has been
assessed as being in need of such treatnent by
nmeasuring the SI ze and/ or anmpunt and/or extent of 10
t hero cIerot | a d :

T £ Ve ﬁe%xgﬁ )950 cogsﬁgézrﬁé ?o%nr&ﬁrflgqu% Mée d‘faelt lez@'i)h? Hﬁtllgc)ﬁ‘y

that/Rslestieit binti€Ro @h oxddikel Bpittpsdft IDJBLbez et m@f ohe aridigd
and/ or extent of atherosclerotic plagues in the

e}pmne eaft LIk 1 iar the reepsantion ofta medisAment 1opdnducingrgressioa of

I
rtotsag é’)[ 8%@@ it ag‘i{u%]%%ll%l vp{e At %btggne &sgge(sl% ﬁlgggghg(ﬁ?need of
sth ltHdatmen® Bp hﬁasmgesh‘e tshee ehfliozaayonit tahé/okr erferendf
in conparison with a baseline neasurenent taken prior
athgroselerstippleguesindheipdividypl- t he at | east one anti body
that selectively binds to an oxidi sed epitope 20 of
LDL administered to the patient will typically be

OPebRAIN, &aﬁtyﬁwanﬁ \&the ivehtidramay bRE edmpﬁse:mesuﬁsz:qaéme@ of
such the at herosclerotic conditi on of the patient to
dgerminingghesize andier ameush APRIL SXdeyE §thFEPSE>]§r°UC plaques in the

AR BheHofl EfkyplBGiA08 S BicA SnohEGRY b felpRlythas o
ah BRRise@RFitepel I, orahe htolpast ohe biidisad epitdrst ¢ L] o 2
patient will be det er ni ned by the physi CI an 25 based

agspsst the efleragy wethfhtreasmentia Goanagpen Pifhfebaseling spasurement

%E??E/naor to(tregtrfﬂe*ﬁ tors of

r oxy hyI gl utaryl -coenzyme A ( HVG CoA)
reduct ase) have proved to be effective in preventing

acut e cardi ovascul ar _events by, reduci n%;e pl asHa
Thpgpsestfdhopt leash oanantibody thaf selgetivel Yohlafis sSﬁ% epigqpe

of ED?;e m% e?erd tfo' tﬁ?kaﬂéﬁ‘fj %ln tﬁ% g esc r&]{be Y a 51c1an

conjunc Wi th I NMuNo
basey diﬁcc&lsldl&fafnuhs ﬂﬁcﬂﬂfhe()efthdrb&biﬁmm t:ortdmau pp Ithmpmheni he be

regression of atheroscl er otic plaques. Pr efer ahl e
treqied. quiBeiglEcairagtragsnts e heprilewipistese gk%‘eagea s&¥ e %%y pﬁ'ﬁl

C 0 8 0
o 1020 o ST EERORL SR s
epiarpeadfi YL administered to the patient will be determined by the physician

based on the body-weight of the patient to be treated.

Statins (inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
reductase) have proved to be effective in preventing acute cardiovascular events
by reducing plasma cholesterol content (and by additional mechanisms yet to be
clarified). Administration of a statin in conjunction with the immunotherapy
described above may be a useful means of treatment to supplement the regression
of atherosclerotic plaques. Preferably the two dosage regimes are chosen to have

a synergistic effect.
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cardi ovascul ar di sease associated with atheroscl erosis
in an individual in need thereof, the nethod

wa@eopnessng: i nduci ng the regressi on of at her oBCT/2PmN6/008594

pl agues in an individual bgs 5 adm nistering to the
i ndi vidual : (a) at |east one anti body nol ecul e that
They acfurthet yaspasi rdstheoinyanting groyedes e@rm@b@d off cembatye a

n
é’g ov%scu{ sl;c]as% gss?é{ltlgclii] %7?191 ?tﬁé}olgcﬁ 091.8 d;t!%m mflg\';lguafl eed
ﬂ@@@gqﬁeﬁ&ﬁbheompﬁgﬁgron provi des the use of. (a) at
| east one anti body nolecule that seI ectively binds to
an omd@mgedhegﬁgr@wrbpf lathierosglerqtis) Plaguaseliis an gpividual by
i dl e

%%‘ r?r‘gnt? %?%1?181;%6 Bﬁ at léeﬂt élger ﬁ%@g@ﬁ%ﬁéﬁfe t%gt &lectlvely
bﬁﬁ§@9h@bﬂdls&\d thitope MTL(EHQOL‘ (i)sdt Sedgyondkdu@ﬂsﬂge}ilf@e of LDL;
regression of atherosclerotic plaques, wherein the
anﬁdrvrdual is one to whoma statinis 15

adntga gd%uﬁ tg%%gP&?Rﬁﬁf of the invention

provi des Aetises In I'n the preparation of a
nmedi carrent for corrbatl ng a cardi ovascul ar di sease

associated with atherosclerosis, wherein_the
A Faather aspert plsthgriavensontmsanidgsathe dise (06a) abieashARs BBty
I I i
ngog?c?%ptgl& g%efee&%{% b°n% ??3 t211‘1 Y)§4d¥s§§ 'teBﬁ! &o]%ﬂ 1()3)8(1]6@3') 3f Iijetagt one

oRidiseDlepitspeaadiLDLs tie rthel ptepatation of o hledrcageﬁsﬁir Ojtbm:b‘atmg a
at herosclerotic plaques., A stil] further rel at ed
cardipvasculir diseasei asoesiiehWith rgheressleresieby, Mluging the yeggession

t%&%tosee& lchga '%Qaeugtﬂ LE‘E‘ r;dtmg) e'racfvgxﬁl ¥ Rlidss

0 an oxl pitope ast one
adxiniteedl epi t ope of LDL and a statin, in the
preparation of a nedi cament for corrbati ng a

car di ovascul ar di sease associ ated with atheroscl erosis

Ab%élatéadagsécggftpg%emﬁgr E‘ﬂ%fus@to?grs%ﬁﬁ |1§f1h%fﬁ aratjon of a

plaques ere 1s ur rovi ceut 1 cal

nfedicament | (o7 Coavmpbatiag ngi (:a)iloartasdumstdlse(an@ anddchvety with

nol ecul e, t hat sel ecti.vel y bi nds t%g %) | sed epi tog)de

abProBPETOSisy WhEFin the mctég@tlaldﬁ K9 Bt oB¢ apipody
I

ftfieuft Bhleleiyqi] bR bt pRidleliBpflope of LDL, or t‘” at least one

ogidised eepitdp® P0TDA25i¢8 hdmisteded 006/ ﬁﬂ8594the26egﬁre;se¢n of

further as&gct of the invention provides a kit of
atherosgleogRPIAYSSHg  conponent s:

A still further related aspect of the invention provides the use of: (a) at least one
antibody molecule that selectively binds to an oxidised epitope of LDL, or (b) at
least one oxidised epitope of LDL, and a statin, in the preparation of a medicament
for combating a cardiovascular disease associated with atherosclerosis by inducing

the regression of atherosclerotic plaques.

There is further provided a pharmaceutical formulation comprising: (a) at least
one antibody molecule that selectively binds to an oxidised epitope of LDL, or (b)
at least one oxidised epitope of LDL, and a statin, in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.



(a) at |east one antibody nol ecule that selectively
binds to an oxidised epitope of LDL, or (b) at | east
wor@®70%378i sed epitope of LDL; and 5 a statin, PMIEER2006/008594
the conponents are each pra@vided in a formthat is
suitable for admnistration in conjunction with the
Aoyé¢tefurthBy aspest cefjthendrvesiion \isoyides @d&itt RE ReEaNFHBPEHBE
COt he components may be suitable to for sinultaneous or
CErhed administration to the patient. However, since
t he (af @ipRaBestes antibydi epsledue &ﬁmSalle&t\ebeﬁxddy toli dnf ﬁ.')ndmbd
routes or at different rates in c nctjon"
aI sceniteps eldeDb e (hb@iﬁ?%bowoxé@?@e@ﬁf’l’%%fo f;l’é i #1t r at | on
5 ﬁégﬁkate adm nistration within the sanme treatnment
reg| 5 Suitable statins include atorvastatin,
wh&tinv &gt @bmponehtsuvasteadh Pprovidedasi at iform thetv &stsairabie for
ravastatin, rosuvastatin and simvastatin. In an
<§w©§§mW§wmC@W“ﬂﬁ%”l%@%ﬂﬁpgwr the antibody may be
coupled to an anti- inflammtory agent. Suitable
anti-inflanmmtory agents include steroidal 20
B¢ 0PN astionoNe asluliexbnmbhasg that t}bebﬁthhﬂs ong be suitable
predni sone, prednisolone, triantino
10 fonpaneineeussBrombines adsnisEdinn o e |Pﬁ%‘?ﬂtd dlowever, since the

difl
oA el bF g s by FEFAOR SUEL B Siferent rmtes, by
“i8 W _Lunaﬁori’ hee afioi ntintit Aehkatiyg afeohscliivt edmmixmation toy
anti bodies are well known in the art. 25 A further
sepafgtecadny pistrafton; Wilten theoms ot TS8Rt hod of
identifying an anti body that induces regression of
at heroscl erotic plaques in an individual, the nethod
15 SGiob | shivgs  ipckde diargvatiant cdrbdytatihat flisekmdhj vislvgstatin,
binds to an oxidise epitope of LDL, 30 and testing it
mEYeSEHinaBre¥astatiay rosuYAstaHE and Figtvagtabaque regr essi on,
wherei n regression of atherosclerotic plaques in the
assay indicates that the antibody is one that induces
I &g regfBddmend fof ahd enaadber the i antipbdyquey. ba\CORDET tO 25 7811 -
PCT/EP2006/008594 27 The, at heroscl erotic plﬁﬁue .
&Y 0 AL s ay SHEAP ém%hmhﬁm9pggyaggﬁﬁssﬁ% § s Stepridal

20 ccﬁﬂ;gcﬁ%hs paels d&ﬁrﬁﬁfhgﬁﬂe) Betk@fRidhe 2 pfidnftone, prednisolone,

triamcinolone, hydrocortisone, alclometasone, amcinonide, diflorasone, etc. as
well as non-steroidal anti-inflammatories. Methods for coupling compounds, such

as the anti-inflammatory agents listed above, to antibodies are well known in the

art.
25
A further aspect of the invention provides a method of identifying an antibody that
induces regression of atherosclerotic plaques in an individual, the method
comprising:
providing an antibody that selectively binds to an oxidise epitope of LDL,
30 and

testing it in an assay for atherosclerotic plaque regression,
wherein regression of atherosclerotic plaques in the assay indicates that the

antibody is one that induces regression of atherosclerotic plaques.
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Preferably, the tested anti body has been isolated from
a human anti body fragnent 5 library as descri bed
wab@vm2s7$ti || preferably, the tested anti body PCT/EP2006/008594
sel ectively binds to an oxi2@i sed, in particul ar
MDA- nodi fi ed, peptide derived from ApoB-100. 10
Thel etherdstletptia mlagye dgerrssiamnesetysay 8 aldy Wujassay such as the

<Fl RO U B R AR 2800, “ant body

configurations, e.g. full length human

i mmunogl obulin, to be used for therapeutic p,urgoses. A
Peaferablyf thettentad antipedyt hastbeem isolatddrem grhusagangaadsy fragment
et hod, of i I fying an agent 15 that induces

I %a@r 333%‘358’#6%%%‘{%& osclerotic plaques in an

i ndi vidual, the nethod conprising: providing an agent
conpri sing an oxidi sed epitope of LDL, adm nistering

Stiepreigrably. ths tasted Artikeidy salectifrdy hinds 3 e Poiseds igrpagticular
MDAER e BAEUARLERIRADGBANEL e o2 & 20et

nauces r ssion o erosclerotic plaques,
wherei n regression of the atherosclerotic plaques
i ndicates that the agent is one that induces

Identified antihody fragmpits g4 depiged hapcisgigs, of athergsclegotic plaque

PR RRE e P Lot s S odF R0 L B g
hMmadlirh@nnedibbiginyto Beh@edrtdrhiedapeagic berpesssl oyed in the

context of a clinical trial of the agent, in which
case the individual may be a human individual who has

FHIETRAS Sk Ty Al pbenemciogl iy aen

tleid EndREP hedresioar oft sthetetderviitipiguese i am ifdiidual, hd nieslsod
the am no acid sequence of the correspondi ng CDR of
campPigBgly 2D03 as shown in Table 2, or WO 2007/ 025781

PCT/ . e : : has t he
CequBraRg: AP et corfidile A ASQEIGEL DBL, 1¥° 1o s
as shoéminidteringadhk egent tybmeingivefual ahb yhas atheraolerdiodyladues,
two or three or four or five CDRs that have the 5

aQ@quence of the corresponding CDRs of antibody 2D03 or

of LQ{Qﬁ%nirgf wflgtﬁe%{éﬁcitl Eg&ﬁ( iftfRed Mop&sidh JraHE attidRSsciehdc

have € sequence
plaques,

wherein regression of the atherosclerotic plaques indicates that the agent is one

that induces regression of atherosclerotic plaques.

It is appreciated that the individual may be an animal model of atherosclerosis,
such as described in Example 2 or 4. Alternatively, the method may be employed
in the context of a clinical trial of the agent, in which case the individual may be a

human individual who has atherosclerotic plaques.

A final aspect of the invention provides an antibody comprising:
at least one complementarity determining region (CDR) that has the amino
acid sequence of the corresponding CDR of antibody 2D03 as shown in Table 2,

or
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correspondi ng CDRs of anti body 2D03 or of LDO D4, it
is preferred if the antibody has all three heavy

wa@b@r02381 al | three |ight chain CDRs that havePtTEP2028008594

sequence of the correspondi2fg CDRs of anti body 2D03 or
of LDO D4. Thus this aspect of the_ invention jncludes

P
an afit leBBagnecORBr het hgs thenpeamendceqpf thencariesegnding (MR of
i f corresponding three |ight
a@%ﬁxi@%sﬁggg%bﬁﬁ%o%bﬁz 3, or 15 three heavy chain

CDRs that have the sequence of the corresponding three
heavy chain CDRs of antibody 2D03, or thr ligh
MR PR R thh 861 heay it o Sedereredowt o CORF S2pBAY g
S%CE.IEI?C% of the %‘dﬁg%i?fﬁﬁ&d;b%m LD 1o . three

avy chain ve the 'sequence of the
correspondi ng three 20 heavy chain CDRs of anti body

LDO D4.. Yet nore preferabl the anti body conprise
If o dnfibeit heharecORSIoRhCPRF clat exey DEnsdieRssR! the

L di
o4 EhplRE iy, 5P RS 20p] 3F AOLDO PANAL MR RTRARY e
ahtitfody HabaillnthfdeRseathahaihaorealt theee Bphtsenire @DRsothat heve the
correspondi ng CDRs of antj body L . ant i body
sefyeRcefd theeamseranding ¢DRs of @ﬁggdx Eﬁp?gé%@?ﬁgﬁeq uence

of the corresponding CDRs of antibody 2D03 or LDO D4,

it is preferred if some or all of the 1, 2, 3, 4 or 5
Thoothis Apedt bf ik 'inveRRsn awrigdes searmibedy cemprisifg:t he

sequence_of the 30 correspondi ng CDRs_.of anti bo 2D03
or | L Breepight gham LR i%?lﬂy%@eisr-‘@reaa% of ?fﬁewﬁré%nﬂﬂﬂé'& ﬁgg%e
YRR ofVafipBy bBASlor S0% sequence i dentity with

A t e b

he sequence o0 correspondi ng CDR, nore
pr ef efredheavathdie &R /Y have thenwereerpe of Greatvirsespandingethsde
80% or_at | east 90% or at |east 95% Most preferably,
heayy chain CARs ofantiggdy 03,8706 or 98% or 99% sequence

2007 5Lt <Belh RS BT D6 85 9B EoR BPRaR IR s
light dhbid CBIRs dfyguitibady §.DIChp4,"orar i ant* CDR sequence has 5
P oniEttehessl EHE CTU DHeheVE Sh EORIAIh g R Fonding fhice
h@ﬁ&icﬂ%ﬂkﬁl@c &gbbm% D& This aspect of the

I'nvention 1 ncludes "anti body 2D03, and anti body LDO D4.
The invention also includes an anti body t hat

el ectively binds tg the oxi.di sed- it that .is
YELrEt PUArSotiaPodR P BBESF 2 BRS BRSo DR oL BEse
h%y chain CDRs that have the sequence of the corresponding CDRs of antibody
2D03, or three light chain CDRs and three heavy chain CDRs that have the
sequence of the corresponding CDRs of antibody LDO D4.

If the antibody does not comprise all six CDRs that have the sequence of the
corresponding CDRs of antibody 2D03 or LDO D4, it is preferred if some or all of
the 1, 2, 3, 4 or 5 “non-identical” CDRs comprise a variant of the sequence of the
corresponding CDRs of antibody 2D03 or LDO D4. By “a variant” we include
the meaning that the variant has at least 50% sequence identity with the sequence
of the corresponding CDR, more preferably at least 70%, yet more preferably at
least 80% or at least 90% or at least 95%. Most preferably, the variant has 96% or

97% or 98% or 99% sequence identity with the sequence of the corresponding
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Met hods for determ ni ng whet her any given anti body
sel ectively binds to the 10 oxi di sed-LDL epitope that

wo g0kt i vel y bound by anti body 2D03 or by aptT/BBZING/008594

LDO D4 are well known to thke person of skill in the
art. The invention_also includes a pharmaceuti cal

Cobnplosiippdh2Rehei FROH4 ahyRisbey varsdE dr R igaveice Brs S

Gt i4n [ [
DRSS o DRy ARG 25 AP RRERIR ol g
casgpoidind CDReofiantiesdyi 2D03f @LDB®4. n medi ci ne; and the

use of an anti body according to this aspect of the
invention in the preparation of a nedicanment for

THASUEICDGr e BRI ORC Al ARBI RS ahd EnftlAUSTo DAL | of

ocumnen referre erern are I ncor por at ed
herein, in their entirety, 20 by reference. The

|isting or discussion of a_prior-pyblished_ docu t ]
The pryegt%@tﬁlm Balifean 2HBaRtI AT HREY i’a}dﬁ |t<ythSé>Xf£§5ﬁU§ﬂ
MO SAOSTAT il oot o bl POy
Maveist fop ewithininpowhbherl esy rgideadaritibodyrselectixtedy Ibirals to the

reference to the follow ng_ Ex | es, and, Figures. .
oxidipad-L-DL: enilope A dprlestieely HRURG RE G Do %@ﬂ%%bw ARtiRpdy
g@? - I h.88: .t i di sed and native
Lﬁc??%g 0 %lgtndéﬁldtoig%@%%. gmp}[r?ee ix MDA represents
MDA- nodi fied forms of LDL and ApoB- 100 whereas Na

represents the native forns of these entities. Cu-L
The pregiaen dlsasldes HRhAMSECH COmPESHAR fEIRASNH ST &E y
ot O iR of G L AR A ol S A BRes b i
afP @Gt Hdid® 0 6ar@ing 58 4his 3€peki ofuthe iventibr A usa sehedicaley sndsthe
of binding,of 2D03 and | El-E3_anti bodies to .
upPL RGP SRR AIAE JBIS A805T LA IPYTIED F BE serramtiop of
lindj ; 30 Ll ant i gen.
R B e B B S R PR s Pe s
Figure 3. Binding of single chain fragnment (scFv) of
L El -E3 and 2D03 to a nunber of different. MDA nodif.i ed
Adhef G decumpenty iR 1RchedRin PEINCYBORHSE h3ssia. iny thir entirety,
; P129 (aa 1921-1940); P143 (aa 2131-2150);
bgg%%%§§% 3136-3155); and P301 (aa 4502-4521) are
pepti des corresponding to the specified regions of

The listing or discussion of a prior-published document in this specification
should not necessarily be taken as an acknowledgement that the document is part

of the state of the art or is common general knowledge

The invention will now be described in more detail by reference to the following

Examples and Figures.

Figure 1. Luminescence ELISA demonstrating binding of 2D03 and IEI-E3
antibodies to oxidised and native forms of LDL and ApoB-100. The prefix MDA
represents MDA-modified forms of LDL and ApoB-100 whereas Na represents
the native forms of these entities. Cu-LDL represents copper-oxidised LDL.
Binding was detected with anti human IgG conjugated to peroxidase (RLU =

relative luminescence units).
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10 human Apo B- 100 sequence. The control peptide was a
non-rel evant |ysine- containing peptide (MA-nodified,

woback)s7sData are plotted as signal/105. AbbrpeT/aP2006/808594

are as defined in text. Figore 4. | munohi stochem cal
stai ning of human plaques with 2D03, I ElI-E3 15 and a
control FITC 8 anti body. Bound anti body was detected

e e . .
AR A L RO RReo a0 st bgais
NPDAGedified Auinan (A B 860 erGbntrgl aetrésponds ot hindmgcd R FBIC-@
)oBec mce treated with 2D03, and.| I5§3 LDO[f4,and
dgdo Histsape anagenwdiERItgs weretsterpingdryycBinenre gRalytised
LDL. The isotype matched FITC-8 anti body was used as a
control. Plaque area was assessed by G| Red O

Iﬁglﬂielrﬂ.nllsindiﬁgeoﬁ/ﬁhglle&}atre fralgmmteésslé? aﬁllﬁlg]ﬁ& ent a220Dfo a
tota ague ~_tot t '
ol A MG treiiehamecar Baamoiiy el Horiy &3
[ i ft b el - .
(R 9P O ottah ToalbadR TN 3431 2030, 2200 (R Hens1ss):
apd @30Ul(4au4503-4501) Af2 shppyided cortelspondirgstenthe spécifiedragpions of

seru were treated with 60g/m .qof anti-oxidised, .
hAB’@B%IUDBr% sedueREs, THe AR/ ePSPHAE VRS w@-rglPV%MVﬁee-

: WaTe| d 4 . erna - 5
oPRfinebly' GALPOmolfledt HRKF, DURTBATLRRLS 4ELEnaln0’
Atvmevettonahle s dyfndddhltextELI SA. Data are neans of
triplicate 30 values obtained fromfour donors wth
SEM Figure 7. The MCP-1 bl ocking effect of

- o — -

e 40 Hhi R i AR ki i R b 503, TELLES
an® a eonttd F1DC-\40ti BOD, 7 / B mdGuhti Bidl w0804 hoBdradish
humap nongocyt e derived macrophages re optained from
PetRIdasmenngugated apfi @atibpdy @éd&aﬂ%? %Frgéw%e% $iEIgs) . The
cells were treated with 60g/m of the 2D03 anti body
(cl osed synbols) or the control antibody (open
FRigurle 8. Plaict drex in mredeésatreling Gored bf agetosoleragicaphsecomice

Tl S e IO el Sl Wb e

s%]bgtr?}r!o ﬁb?to%%éd"ﬁﬁﬁ. Tﬁ@isﬁbfz@ Riche@ A SE ‘HntfiEHdly WASuskd & a

ne content using comerci ally availabl e
chhtk@A. PRghe asgae wasreasessedf by rQip|RedaOe stamlingss Thiet Malgeiviare
Exanpl e 1. Generation of human ant.i bodi ith high
eXPERSfl £y PURagsL 9t lplaqpe ajes Rep FO%‘;?F%%‘eéﬁe @”?S@%%ﬂ?g Bta-
oxi di sed LDL Human anti body fragnents binding with

specificity for oxidised LDL were
Figure 6. Treatment of human monocyte derived macrophages with anti-oxidised

ApoB-100 IgG blocks MCP-1 release. Human monocyte derived macrophages,
pre-cultured for 10 days in the presence of human serum, were treated with
60pg/ml of anti-oxidised ApoB-100 IgG1 clones, negative control IgG, or saline
only, as indicated, for 4 days. Supernatants were isolated and analysed for MCP-1
content using a commercially available ELISA. Data are means of triplicate

Valués obtained from four donors with SEM.

Figure 7. The MCP-1 blocking effect of anti-oxidised ApoB-100 IgG on

atheroma-like macrophages is rapid and stable over time. Human monocytes or
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selected fromthe n-CoDeR library essentially as
descri bed (Schiopu et al, 2004). Briefly; the library

wore7exgsessed with phage display and sel ect edP€DEP2006/008594

binding to a 15 m xture of 3ibi oti nyl ated oxi di zed
pepti des derived from ApoB-100. Blndlng phages were
hyigiag apageyie dp edi mrgiophsge e CTeRgHng cﬁ% &we dpporp (grcles or

d Soder | 0
BT BRor o s 6 Bt Pif oo P G3RRAPPE pHifoay
(BB s%aaHog)r Wbhre @R ChlrtoH l(&p%ﬂ sfyﬁ’l'bﬂﬁ) efthe: Planfdthtely (left
ApoB- he anti bodi es ound to MDA and Cu oxi d| sed

stoofrgapdis) piDaftes mee-pgoBs eDthemanoapes fas 1éHays iphe pagsenes of

non- oxi di faor The bi ndj

iR AR TR i st SCoerbitame Sty ol A e dor
MCPIN B0 hBmbkige Qbﬁ@ﬁtﬂﬂ;u%fa asthineRNy2a3atle ELPSRATSAa are
with that of antibody I E3. A corrparl son of the

hé¢ans phigiptpase valbes witt BEM. 2D03  and | El - E3 found t hat
they had simlar, but not identical specificities for
I\/DA- nodi fi ed ApoB 100 derived peptides, and 2D03 gave

ﬂgb ¢/ Geh&49aibn lof hhRAn3nt Y died WithFhigH raﬁi@y afd spafitity

igure 4, the antibodies also bound with
fgpewtdnesprgsemtmmméned &er oscl erotic pl agues but not
to normal tissue as assessed by imunohi stochem stry.
30 WD 2007/ 025781 PCT/ EP2006/ 008594 32 Exanple 2:

}Rﬁﬂdrﬁiﬁﬂlmyofra%ﬁé‘rﬁi O5edifg QU sPEREIBS fom oﬁﬁis@@' LDRdQere
usi n i mrunot era5¥ based on passive inmuni sation
T

sRlecRadom e i Golaslb bbrasy seadally pssieryribg (Rchiem) eied, 2004).

t t f
Bl Bt S <R SP st b PRk LT Rt To =
rhiRé QP Ubiblinyddted 2RMiled MeitRies MRESEV ErdniMARYBS200.0NBaithg
ti ssue preparation Male LDLR'' " ApoBec m ce on C57BL/ 6

nbagas gresaisriectadowitly ad linseated agaetis beads infdy3 rpandsiqd spleetion
S A PP Al Ao

MDA -est €Tubxididdddrads of MDU a1 ApdiB,100 Kimie taadbodies
L/gs)row ded ad libitum One week before the first
howﬁjm Agnd Ghexidised fopms @fh&%e@dt AraBriRfIbut mefvto eir

355 BB R s e 8 T L
add exdnmpliified tin ﬁigu@élﬂiﬁ which the binding of antibody 2D03 is compared
with that of antibody IEI-E3. A comparison of the binding specificities of 2D03

and IEI-E3 found that they had similar, but not identical specificities for MDA-

modified ApoB-100 derived peptides, and 2D03 gave a higher signal in the assay
(Figure 3).

As shown in Figure 4,‘the antibodies also bound with specificity to human
atherosclerotic plaques but not to normal tissue as assessed by

immunohistochemistry.
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15 the experinment and three groups of the remaining
mce were injected intraperitoneally with 1 ng/dose

w@ 0005/0247%1 of t he human 1gd anti bodi es di r ect eBCT/EP20MAV8594

nodi fi ed ApoB-100 peptides3dr the control antibody
respectively. Non- specific human Ig@ antibodies
Egampie 3t Regréssionr efs athienosclesotic pdgquestia apimpt.mydelyusipg
.used as control. The.injecti re repeated 2 tines
it 20 g aSs iR RRSo T U el y ki 11 e
Méthafd Wweeks of age by exsangui nation through cardiac
puncture under anesthesia with 300 L of distilled
16s  fentanyl/fl uani sone and m dazolam (2:1:1,

vol /yaoldvol.), i.0i [ it .

s{Reed Sk o B em sEbHERES | AR nufish3eo
iRy féradat aved pleyiodkls tdesdrided eneftiddds €SabiopuSobhRp04Hhi 0) ,
the heart was di ssected out and stored in Hi stochoice
at 4C until processing. The descendi ng aorta was
I\?i'césfﬁgsﬁx%qrrﬁﬂ S 1Bn§ﬁ(cf§§sﬂ9- reE%ti@xpd connective tissue,
cuttongrtudrnarty, and nounted en face |unen side-up
Mxdle OYARIURDEBed Si@neh CSIBL/AMakisgroddd fomr Jarksoadasbethtories
slides (ternmed flat preparation) (Branen et al, 20012.
(BareHarbera MEnii S werg used &1 e drassd W Framed wgsks of age the
nﬁ@ee SRNAEE TR talol&{e 61%9@0%%@/9&&5&%615 2?%”1‘1 :Lactamin s

nal'ysi's of aque Area Staining and quantitication o
KimegueSweda) providedtadiilgnms. aDhe necl befbes derfitsnignmonisation
was carried out done as previously described )
therdigtvaskehangeddp ngrmalnhow) At 2haveplss oloree/ ansreup of mice was
0 0085 di: e

T R Ao R R st R Bp R A i o
td rexgeife® BhdiSthrénderbly® rofs thet Yemuipirgs seide asvers einjegeed
of plagque areal/section. 5 Statistical anal %\si S

infraperitonendlytaith hangrdess (0Stmhhak e davrandggh antabodi 1t§e%Eﬁd

. I r S - . -
¢ BB A QYRS apRET 0B AR Tk b AR, BRI PR
sp@¥®l huingh OfG1 Aftidsasl disected confhionesatinhisothiocyaaie (FITC-8)
anti bodi es directed agai nst oxidised LDLwere . conpared
Were ¥566 ag eQnipl. e IPSGHONS e Rsated 3 HEes at ek HEervRls. £3
anti body effectively inhibits the early devel opnent
of atherosclerosis in ApoE 1" mce
The mice were humanely killed at 29 weeks of age by exsanguination through

cardiac puncture under anesthesia with 300 pL of distilled water,
fentanyl/fluanisone and midazolam (2:1:1, vol/vol/vol), administered
intraperitoneally. After whole body perfusion with phosphate buffered saline
(PBS) followed by Histochoice (Amresco, Solon, Ohio), the heart was dissected
out and stored in Histochoice at 4°C until proceésing. The descending aorta was
dissected free of external fat and connective tissue, cut longitudinally, and
mounted en-face lumen side-up on ovalbumin- (Sigma, St. Louis, Missouri)
coated slides (termed flat preparation) (Branen et al, 2001). The local Animal

Care and Use Committee approved the experimental protocol used in this study.

Analysis of Plaque Area

Staining and quantification of plaque area in flat preparations of descending aorta

was carried out done as previously described (Fredriksson er al, 2003). The
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(Schiopu et al, 2004). A human I gGl anti body directed
agai nst fluorescein 15 isothiocyanate, FITC 8, which

wao@s/opsy8l bi nd nati ve or oxidi sed LDL, was uUSePCHEP2006/008594

i sotype control. The effectB33of antibodies on
at heroscl erosi s devel opnent was, tested on LDLR"'
plageBerea was difrstlyni BeasiEese| e dN3TSAERYa PR Compyjer aided
i
il d s, B L A e R, B8 8 Blerkee oF B RAE
atedBbction] ection, at 29 weeks of age. The general health
status of the m' ce was not influenced by the anti body
treatment. There were no significant differences
est and control groups regardi ng wei ght and
Sulfi Lljgfpég—sl evels of cholesterol and triacyl gl ycerol
Thtah® petensddoud incade sphdatp deviatiohmaAsalyes ef2the data was
sacrlfl ced at the onset of the expefinment and erved
ermedr pore tve-teitede MAnREVRItaYatest | ndtatigipal sigpl Lﬂﬁﬁ% avas
5 of atherosclerosis was nmeasured in
%@ft@qﬁgf% en face preparations of the
t horaci ¢ and abdoni nal aorta. As shown in Figure 5,
all test 30 antibodies induced a significant
glfsessi on of plaque burden in the treated ani mals as
nt | fipdlyeq? ks albhge
ﬁ\)?\%@% t al nt(deg éd)l m%(?lclz)gfﬁgE g ev(\i/egggﬁlgtf dz?\(gel The 2 ere
camparb@dy theesmids! r Weehaviehgrehiogéie shoiveviaht tie IBIdLf astsbcmiy

with a 51% effect (p=0.0003) co red to the FITC. 8 .
eﬁﬁ@twstya}nhaﬁia thg; ?qﬂiIY6é°}6eé?Pn@Fn®G’§;Ttg?fﬁffg?r86‘St18 £R “mice

S ok 18, TRy Sl moresin

idouticsanse FTTCHS; anttithy ddge €0t Bih)l mativgper eddised EDLhwas uibal as
FITC-8 group or the baseline value. Discussion 5 The
itws ARt udy showed that treatnment with reconbi nant
human 1gd antibodies against epitopes on oxidised
LDL significantly reduced the burden of

Tat htfeosef artidoiies phaahessdlerotihdevdemeen i way @sted a)nl BDBR™

animal node|l. The nore, _efficient lnd r ZDE’I% and
ArgBramices <he aH@eePCC%WF%ét ln%rﬁ%r-‘ﬁlt?f@? BREGOns b T R ERtbody
p@ﬂ&ds@%ﬁtgs%?y o7 Peerd ésﬁw%rebs%wﬁ@éa PlRciioa e ¥ 1aBt

e ant treate gro were not si gnl ficant.
ifjldtionf aN29 rvgpellewbrge.r dftes génceral theeltlf istagts of the mivgtwas not

antlbodles bi ndi pg to oxidised fornms of. L ave. t he
indlysagsd) py yhe émflh‘éd}cge?t@’@%s sﬁ’&FF Sere g0 h@g%‘gg‘l“gr%‘&eiences
aRloREUES test and control groups regarding weight and the plasma levels of

cholesterol and triacylglycerol (data not shown). One group of animals were
sacrificed at the onset of the experiment and served the purpose to determine a

baseline level of plaque burden.

The extent of atherosclerosis was measured in Oil Red O stained en-face
preparations of the thoracic and abdominal aorta. As shown in Figure 5, all test
antibodies induced a significant regression of plaque burden in the treated animals
as compared to the control antibody and to the baseline value obtained from mice
at 25 weeks of age. The 2D03 antibody demonstrated the highest level of
regression with a 51% effect (p=0.0003) compared to the FITC-8 antibody and
with 60% (p=0.003) compared to the baseline value. The other antibodies also
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worda/oes78ease ext ent,

Anti bodi es found in plasma from human individual s and
di rected agai nst oxidised 15 LDL have been associ at ed

activity in many studies (@¥simkas et al, 2001,
Sal onen et al, 1992, l\/a?p% et al, 1993). Levels of
raglucéd plaquethudien significantly Flycemparpétosither el [ Cas group

m%g)eril for1 detecting the presence of vul nerable
b aSnF ¥2'8%r di ovascul ar patients (Nilsson and

Fredri ksson, 2004, N Isson and Kovanen, 2004). 20
Patients at high risk for myocardial infarction and
Discustien need i nmedi ate, fast acting and effective

r eat t a nh

bR SrSTR iy T e Pt Sy oAl i) b 1661 e
aPAiAg MRpidiRk €84 €bLidisc@NLBIS s'ilglﬁﬁczfmz'lyadéﬂdcbd)nﬂie burden of
nmechani sis, yet to be clarified. Continuous efforts

atherpspardic tmaques injéhe Heysemivg sedmdn 6n anieal menel, ThAiteare

hrtha eplacing statj Qeqt

RS b B oD SN P B Mgl s I it e e
aﬁnlshdﬁefgcsut thé' SR At & bét@éefrﬁplﬁqdééhr@minl thediytiode rtamedtgmhpi;
therefore be the answer for the vul ner abl e g |ents

weene npfesignifipat.oFhis finding-demoasirates fry the fish tsa thet patibasies

R N

aﬂieﬁiscl%ﬂme%[d&[%s chow fol | owed by treat ment with 3 doses
anti bodies the extent of atherosclerosis decreased
by 50% over a period of 4 weeks. As nentioned above,

the i | had . |
e R o SRR S g
[BN0KARARES dssBEatcERABD8IsEHIS 204 nt, BRogidisioanhd degige of actmty

treat nent may be even nore effective in huma mans t

imimeey studees (Apimikesderadd, 200y, S@@natséaa(;\éw hYAes 4t 1993)

ant.i b nerated a

Leyels 1 gdn%ch %’%889\/\%erﬂa)hurran g]wrrg%g%rﬁ oB- f%g Bmé&% 5
dertfifCthe profatd b GulherableCsladueh fin @uidfoviasdularepatiantsi (Daldyon
bi nding to nouse oxLDL. The i mune system of the mce

apd Hradsikssons 2004 Nilssop and Kosanepr 004)n generating rmouse
anti-human g3 antibodies that correlate negatively
Wi th the anmount of injected antibodies still present

Paflerith @6 Biphadiskt foe thydvardid] @eirktion aml steoke medvienhaliae, fast
previ ouslgy shown (Schi gou et al, 200 gs

agking Besdiie QCtlfﬁeg‘ﬁQatIFl@&uc fting. (B GCodo (keS¢ figien in
0 holdafé] bttt B
R b e

byi dddltioﬁahll MBchanisms, yet to be clarified. Continuous efforts are made to

develop new means of treatment, which, rather than replacing statins, would add

to their efficacy by using different, complementary mechanisms.

A direct, immediately effective antibody therapy could therefore be the answer for
the vulnerable patients on the verge of a life-threatening cerebrovascular or
cardiac episode. We have shown in the present study that by transferring the mice
from the western-type diet to normal chow followed by treatment with 3 doses of
antibodies the extent of atherosclerosis decreased by 50% over a period of 4
weeks. As mentioned above, the mice already had complex atherosclerotic plaques

at the time of initiation of the treatment.

progressi on and degree OPCT/EP2006/008594
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Exanpl e 3: Mdul ati on of macrophage i nflanmmatory
activity wth anti bodi es against oxidi sed epitopes on

waDl702578bl ecul ar mechani sms underlying the  PCT/EP2006/008594

at heroprotective effects of35anti-oxi di sed ApoB-100
(oxApoB-100) anti body treatnent are inconpletely
characterised. However, the role of nacrophages in

| a vel opnent .and pl a : ' '
T BB SRR R oD B S TE BEARRE, ikl B, e
aalbdda0tha (e tusER EERN hukles 186 S eatiPddiepugenerated pieg® human
content in vivo (Schiopu et al, 2004), point to

axbBhaAbaelind 00.h Jihe hegelagy ebesesnopmageandgap et meqRt-19R ds not
function..The -1 ' .
et imBiing Do cEhCH T, SOBSLY bifdhte Bmbde Saa0e.
The! i6fingle 9bteMDEOBY tnéic@ Rehci¥ator thp fi@gigni Huant pratein perenating
m gration, and has been inplicated in the agher ogeni c
meuse @sti-haman ilgG b eatibodies, tips carmlgtemgealivalygwith (heramount of

.2004) . | . exani . i DiL i
000 s RS P My MR Sy OAZUE L Ogbve
ProGOMBL shawne r(Betipaic @ Wit R004)e ThtPadtitsidgssamigingreduce the
pat hway. Treatnent of human nonocyte deriv

d. .. .. .
affect sphaigicthe pumen dg®1 Ir@mf@Biqutgcbb@@n&/g@flaaﬁegtsaes
decr. > | ; 0% d t N
FRUFER R et B ol OThe Pt bi fory”

effect was titratable with maxi numeffects being
observed at 30 to 60g/m . The MCP-1 blocking effect of
Example 2 AMydulgivn of magyephage inflammatery aptivity pyithyautibedies

rapid and stable overngine (Figure 7). WO 2007/ 025781
‘Tgé%sgﬂ’ﬁ'g%&f)@@wﬁongé)%-l concentrations of
supernatants isolated 24, 48, 72 or 96 hours follow ng

i ncubation with anti-oxApoB-100 g‘gG,r enﬁ'ened const ag,t
Mplerdor mspleanisms pndeglying: st atherpprgfestivi elfpsth o Atirgpdised

ady.- r -

AT TSSadh TREE (e, BRameL A Tndom AR Bl gd Al
BewaeH nkerblSofadtoptizigediadi] equevier e opmentkzat ghqgoe himeostasis
freshly isolated nonocytes (Figure 7).. Treat d’]t o.fb
Grbridy (assui2D0D)a K. HEASBEErYEIOT! 8t { Bti-opRAb Q0. antibody
[ ed | I Ki - f LeASe | -

Rl gl ol Sh oo SnfaEEF LERSERRN T 4 209,
PointARt inechaAiseB- thOrebgliGiet maeadopkage esiitalestd ahd dmattion. The

requl ate MCP-1 synthesis at_  the.transcri t; nal
MeVel patbiisshrqnstibh udMib e Ls VBB Bar &t th FRpst

iﬁﬂ)tolté.nt chemotactic director of monocyte and macrophage infiltration and

migration, and has been implicated in the atherogenic process at different levels
(Charo and Taubman, 2004). Consequently, we examined the possibility that the
atheroprotective effects of anti-oxApoB-100 IgG include interference with the
MCP-1 signalling pathway.

Treatment of human monocyte derived macrophages with anti-oxApoB-100 IgG
was found to decrease MCP-1 release by up to 60% compared to cells treated with
control IgG (Figure 6). The inhibitory effect was titratable with maximum effects
being observed at 30 to 60pg/ml. The MCP-1 blocking effect of anti-oxApoB-100

antibodies on mature macrophages was rapid and stable over time (Figure 7).
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0XApoB- 100 1gG or control 1gG for two days. Cells were
harvested and nRNA was isol ated and quantitated by

wo e@/ 023782 PCR. Gene expression was rel ated t oPCI/BBR006/008594

RNA. Monocyte cells incubatBed with anti -oxApoB 100 1gG
for two days 15 shovved an 80% decreas
M@Rréw@n@e@ﬁﬁ@gr@d) tSYPRIBRtRALs jodaied 44t r? ftr o fé@wmg
| t1~Qf

el B A e B SO G Lrlfaiet Bdhfehl S€ 108! levels. In
c@r)ﬁa@t Opfdatmett f edth. cd‘ﬂmﬂl okgﬁagiﬁsmdira/eﬁ&adsd fnotelammmgMCPl
treatnent with anti-oxApoB- P I gG were fu ¥1
CQUCEBIrAI0AS O¥RS tianeni XP&% 2 BfeRt RS SVER H’@r%ﬂfd’ ounced

S l. I S
R GG B2 et ﬁﬁ%ﬂl&ogk’%ﬁé&%‘%@é%% (Eigure, -
TeddttheroMabhotORs vaith afbak asoB-100 Ugé fonHBbiduor yeseftéddn s
on_ nonocyte and macrthage rel ease of ZSch/CP-l. I\/FPé
siriking 08l desreaps i AYEE- b ranseRERAMatEPaet 19 (SoRHe! 48
Hgét?&?& {on in health and di sease. Specifically,

'6h of the nmonocyte/ macrophage tropic CC

chenokine MCP-1 (Gu et al, 1998) or its correspondi ng

receptor CCR2 (Boring et 199828 1_p q
AeriorinoBr Ol Comman as fsb £ Rie NPT Sithese
ﬂEm {}%SX%@ c{nﬁ!efege NCErelhlﬁﬁ%lﬁ@@ Vfgoxfogyt?% QIR EniBAREE Xi/l@h 3ki-

r anse tion an e presence of
oRAbbB-1009gG h)@\wnttcﬂ Ilﬁcﬁfmt\eo daysc r Ogilsagere therviestadnane [nhRNA

transformation iral a et 997 W.t hout lated

was gsfilated a%q%@émé?é Biﬁl t“ﬁ%eo?ékwe F%?‘Snt‘Yﬂﬁtfe ated to
d

B S e i,

showédTarz 8009 dé@e24301/NICB7I8HMRINAT 1=PRAOEIRBE50 4ellgteated with
potential side effects of inhibiting nonocyte
canigelde® é¢ata BotisAPYRhmat ory sites unrelated to the

at heroscl erotic plaque. Exanple 4: Induction of
regression of atherosclerotic plaques in animal 5

The e CPuUs bmgkihgraﬁfeott of mapwhmlbd 0@rig@cvasymoti dneutoi 8 genenl

T L 00 s e SR
lmllégclﬂﬁgtful vxal}lggaz)de%n‘i’ﬂeﬁ sy'ah?ﬁﬁnmﬁ)e ReRidgd/™ subsequent

sson et al, 2003) has previously been shown to
ahﬁyﬁﬁfrﬁa:hgtﬂmcmsmpee and 10 studies for creating a
vacci ne agai nst atherosclerosis are currently underway
(NiI'sson et al, 2004; Hansson 2002; Sherer & Shoenfeld

AROEndAPO YufeddR RSO Mme 204 dprotective effects of anti-oxApoB-100

antibodies include inhibitory effects on monocyte and macrophage release of

MCP-1. MCP-1 is pivotal for monocyte and macrophage recruitment and
migration in health and disease. Specifically, deletion of the monocyte/
macrophage tropic CC chemokine MCP-1 (Gu et al, 1998) or its corresponding
receptor CCR2 (Boring et al, 1998) protects mice from atherosblerosis in vivo. In
vitro stimulation of monocytes with MCP-1 was shown to promote monocyte
transendothelial migration and in the presence of oxLDL was shown to promote
macrophage to foam cell transformation (Tangirala er al, 1997). Without wishing
to be bound by theory we speculate that treatment with anti-oxApoB-100

antibodies may provide a selective inhibition of MCP-1 release thus minimizing
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wo b@792781 of at heroscl erotic pl aques,

In order to study the ability of vaccination agai nst
pepti des derived from oxidised 15 ApoB-100 to reduce

mce are fed a high fat di3gt for 21 weeks starting at
week 4. When the mce are 25 weeks old, one group of
potenial side steets r off méléntle&] NQUREYe XPigRtiogs fo inflammatory sites

@&{Iﬁéé’t%%@ﬁtﬂ o§c1ér%t1c tu{ descendi ng aortas is
erm ned serves as a baseline group, to
whi ch the extent of atheroscler03|s in other groups

can be conpared. Test 20 anipmals, vaccinated with

Examplel - obndmption iy regressionaple athsroscierati Rjaayest by gimal
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In Example 2, above, we have demonstrated that the extent of plaque burden is
stable over a 4 week period from week 25 to week 29 when the animals are taken
off the high fat diet. The analysis revealed that baseline animals had 10% of their
descending aorta area covered by plaque at the age of 25 weeks. Vaccinated
animals are shown to have a reduced plaque burden compared to the control group
and the baseline group. This demonstrates that immunisation against epitopes
found on oxidised forms of LDL can lead to a reduction in the burden of pre-
existing plaques and suggests that vaccination may be an efficient mode for

decreasing plaque burden in patients.
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10 against at |east one oxidised ApoB-100 epitope. 4.
Use according to Caim3 wherein the ApoB-100 epitope
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PC‘F/ EP2006/ 008594 43 10. nmet hod or a use according

anunchad rasBlues of7a ppsidedisted reTabl¢ 8i sed epitope of LDL
conprises an oxidised lipid epitope of LDL. 11. A
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@ USes amedbdi 60 ihducipy rofressict rof Gthddsslbietiei playes in an
anti body is an antibody fragnent. L o
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(a) at least one antibody that selectively binds to an oxidised epitope of LDL, or

(b) at least one oxidised epitope of LDL.

7. Use of: (a) at least one antibody that selectively binds to an oxidised
epitope of LDL, or (b) at least one oxidised epitope of LDL, in the preparation of a

medicament that induces regression of atherosclerotic plaques in an individual.

8. A method or a use according to Claim 6 or 7 wherein the oxidised epitope

of LDL comprises an oxidised epitope of ApoB-100.

9. A method or a use according to Claim 8 wherein the epitope of ApoB-100
is selected from the peptides listed in Table 1, or is a fragment comprising at least

6 consecutive amino acid residues of a peptide listed in Table 1.
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A method or a use according to Claim 15 wherein the human individual is
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at her oscl er osi s,

15

20 16.
one who has, or is at risk of having, a cardiovascular disease associated with

atherosclerosis.

A method or a use according to Claim 16 wherein the cardiovascular

17.
disease associated with atherosclerosis is selected from coronary artery disease

25
myocardial infarction and stroke.

18. A method or a use according to any of Claims 15-17 wherein the human
individual is one with advanced or severe atherosclerosis, or advanced or severe

30 forms of the cardiovascular disease associated with atherosclerosis

19. A method according to any of Claims 6 and 8-18 further comprising the
prior step of determining the size and/or amount and/or extent of atherosclerotic

plaques in the individual.
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atin, and a pharnaceutical |l y-acceptabl e adjuvant,

di | ugRniNEteGRY 4 statin todfe imliKiddalof parts conprising: 5

at | east one antibody that selectively binds to an

oxi di sed epitope of LDL, or (b) at |east one oxidi sed

pitope of LDL: .an 1l '
2o denh o it Ba® Py B el P RRERRA & an
AL Glitopt i0B'LIDID, 6:0(H)UdiCleastronwi dxtidisddeersitaperof IIDL2 T the
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Pr av agtieadih the ih@iSIvalSit ahé o whshn astaivdstdinisterds 28. A

nmet hod of identifying an anti body that induces
regressi on of

23.  The use of a statin in the preparation of a medicament for combating a

cardiovascular disease associated with atherosclerosis,

wherein the individual is one to whom: (a) at least one antibody molecule
that selectively binds to an oxidised epitope of LDL, or (b) at least one oxidised
epitope of LDL is administered to induce the regression of atherosclerotic plagues.

24.  The use of: (a) at least one antibody molecule that selectively binds to an
oxidised epitope of LDL, or (b) at least one oxidised epitope of LDL, and a statin,
in the preparation of a medicament for combating a cardiovascular disease
associated with atherosclerosis by inducing the regression of atherosclerotic

plaques.

25. A pharmaceutical formulation comprising: (a) at least one antibody

molecule that selectively binds to an oxidised epitope of LDL, or (b) at least one
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at heroscl erotic plaques in an individual, the nethod
conprising: providing an anti body that selectively

whRowd®23781 an oxi di sed epitope of LDL, and 20 PEFEPI0g6/008594

the antibody in an assay f@f atherosclerotic plaque
regression, wherein atherosclerotic plaque regression
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frag %%Stl qng FB&‘zﬂdyéba‘ﬁf“‘ Verlﬁég’ W? 3 %a%g g)?lg}s% E#Igo%gnog L,
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st | B iR b O S ettt o3 b For
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LDL, adm nistéring the agent to an individual who has
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%Ig aq dAéér,le Péiang ee&’i' gsé}fagﬁa o#’ﬁg{l g@%@%ﬁéﬂr %{ i% k‘& I %fquérés
dcBsHim2!t6 anj BACIAiMS 2806 Whdréin Giestititis seiebidd sn atorvastatin,
regression of atherosclerotic plaques. 33. A nethaqd
cegvastating gluvestaimi Hvastatile mevastalisy cPTAYaSaNE. WRaHYetatip hand
a eniP. 10 i nduces regression of atherosclerotic

gﬁ 3§; conprises an in vivo assay using an ani nmal
nodel of atherosclerosis. 34. A nmethod according to
Cl aim 32 wherein determ ni ng whet her the_ agent

2Bnducesmetigde o idantfying rrar datbedyotthe Frdugeesregression of

onprjses testing t.he a i s i ndi vi dua
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according to any of the preceding Cains wherein
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Lﬁgah%sg%lg gl?ecz{n%%(?c?y fnrhntaggay%reﬁh%s&érgﬁé Bﬁ&ﬁ@fegfésﬁon,
wherein atherosclerotic plaque regression in the assay indicates that the antibody

is one that induces regression of atherosclerotic plaques.

29. A method according to Claim 28 wherein the assay for atherosclerotic

plaque regression is an in vivo assay, using an animal model of atherosclerosis.

30. A method according to Claim 28 or 29 wherein the antibody has been

isolated from a human antibody fragment library.

31. A method according to any of Claims 28-30 wherein the antibody
selectively binds to an oxidised epitope of ApoB-100.

32. A method of identifying an agent that induces regression of atherosclerotic

plaques in an individual, the method comprising:
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20 the aorta of the individual. 36. An anti body
conprising: at |east one conplenentarity determ ning

wo egrons7§CDR) that has the amino acid sequenceCDEP100@008594

correspondi ng CDR of anti bady 2D03 as shown in Table
2, 25 or at least one CDR that has the sequence of
t he povidisporgienicotPRsolg angpidissd #PitewydPlas shown in

Tabl e, 2. . 37. ant i hody .accar di ' :
compPBEn8NE APGL Y FHE A ebpe B plagues.
asg€quence of the corresponding three |[|ight chain CDRs
of antibody 2D03, or three heavy chain CDRs that have
the deiqueining whethae thoragsapirdiichy regeesdon 1pdapReroRglFTptic
g?;é of antibody 2D03, or WD 2007/025781

PBEYPEP2006/ 008594 47 three light chain CDRs that have

wWHeRIS eegf@%ﬁ 0P fatHeRcepiticasiaqiad imficdidy thet theiaghit ic foak rthat
CDRs of antibody LDO D4, or three heavy chain CDRs
indvaes negreesiothef athegessteseticgflaquéd corr espondi ng t hree
heavy chain CDRs of antibody LDO D4. 5 38. An anti body
according to Claim37 conprising three light chain

36DRs papdtHolra8corBmavty Clhigh B2 GlRgil detertiaitey Whetharethe eigest
of the corresponding CDRs of antibody 2D03, or three
ihduges regteasion @&Qbera erphe pAqERSa GYMBIREP AN CDRYO AFS3Y USREAD
thelse%ug(gc%ﬁﬁlo ogithe correspondi ng CDRs of anti body
apig3! ppdelef aterasClStoNS o D03 or anti body LDO D4. 40. An
anti body that selectively binds to the oxidi sed-LDL

epitope that is 15 selectively bound by antibody 2D03
34r art mstheyd acoding. toAdlainy 33 ek dgteraimng WhEHE, the Agent

.C rising an i bo rqj . : aj :
SRR R RoRh LR 0 pRlgEL] SohBrdeBing HlePhifhy in o
Hhan Al A LA B@@Yhad etefodtivbtit @lagays. of C ai ms 36-40 for

use in nedicine. 43. Use of an antibody according to
any of Clainms 36-40 in the preparation of a

331 ggc&?gnee fod 8F o fQUS ggpt{a?rggceeﬁﬁé:aﬁ’ NoRthuBlSELPSEKRT O bsits
according to any of the preceding Claims wherein regression of atherosclerotic
plaques comprises an at least 5% decrease in the area of atherosclerotic plaques in

the aorta of the individual.

36.  An antibody comprising:

at least one complementarity determining region (CDR) that has the amino
acid sequence of the corresponding CDR of antibody 2D03 as shown in Table 2,
or

at least one CDR that has the sequence of the corresponding CDR of
antibody LDO D4 as shown in Table 2.

37.  An antibody according to Claim 36 comprising:

three light chain CDRs that have the sequence of the corresponding three
light chain CDRs of antibody 2D03, or

three heavy chain CDRs that have the sequence of the corresponding three
heavy chain CDRs of antibody 2D03, or
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three light chain CDRs that have the sequence of the corresponding three
light chain CDRs of antibody LDO D4, or

three heavy chain CDRs that have the sequence of the corresponding three
heavy chain CDRs of antibody LDO D4.

38.  An antibody according to Claim 37 comprising

three light chain CDRs and three heavy chain CDRs that have the sequence
of the corresponding CDRs of antibody 2D03, or

three light chain CDRs and three heavy chain CDRs that have the sequence
of the corresponding CDRs of antibody LDO D4.

39.  Antibody 2D03 or antibody LDO D4.

40.  An antibody that selectively binds to the oxidised-LDL epitope that is
selectively bound by antibody 2D03 or antibody LDO D4.

4]1. A pharmaceutical composition comprising an antibody according to any of

Claims 36-40 and a pharmaceutically acceptable carrier.

42.  An antibody according to any of Claims 36-40 for use in medicine.

43.  Use of an antibody according to any of Claims 36-40 in the preparation of

a medicament for inducing regression of atherosclerotic plaques.



