10

15

20

25

30

WD 2007/ 025781PCT/ EP2006/ 0085941 | MMUNOTHERAPEUTI C
TREATMENT The present invention relates to

wol0dnsisher apeuti c nethods for treatnment of  per/er2006/008594
cardi ovascul ar disease. 5 Atherosclerosis is a
mul tifactorial disease devel oping preferentially in

subj ects prﬁﬁﬁwﬂq iR ggjﬁgr ' tors including
snoki ng, hyper endg?on, ia eltﬁgi;RErr%? |tI§§,

hyper chol esterol em a, el evated plasma | owdensity

| i poprotein, (L and . triglycerides,
The, Asesers W%%le%%% t%h@nwgﬁéﬁwwmwmg tspingng of
car@!ﬁw Qﬁ&ﬁé&is rosis is a chronic disease that causes a
thickening of the innernost |ayer (the intim) of

| arge and nmedi um sized arteries. It decreases bl ood

fl ow an i ght use j schem d.tisspye destruction
ATl e S ARy Sear e Ppipa Rty i Subfes
prefidi oﬁi%&l‘f‘eﬁﬁédl Cridke §‘1ch?§ AGYELE RniSle, hypEfbRlo  diabetes
ecades 1 n humans, leading to conplications such as
metlitng awpyrcholdstereteatin able i ated @lasmaalodv-dénstyripepotin o LITH.)
&i s’%?ses ang}%xrryo ardi al and c(gr bral, inf.arction.
andy FEHGSEASY oS BIoReneup o AT 2 BRETRIYCallif) ARARE: AthETS-
A SRR 136! A0 IR aflb Alsod ATALEAINGDL Rl EAkANyer
peri pheral artery di sease. rdi ovascul ar di sease |
(tht beint-d adllange avduseliah-sived iteti¢sy ladetrensesttadod flowrand might
i ndqustrialised countri.es and progresses 20 eadily in
causfrasYERR BULRTSHE GEStTusfion in 8?%‘1‘%@313&{"33?3’0&‘& aifﬂ&&fﬁgsv%sel-
Aﬂ?egbga&ﬁaﬁbezeﬁahmw%ﬂo‘i{ bodk RO B A Q@ Yade S hEMREnd, NEIRRY 1o
of atherosclerosis’is not conpletely effective at
coppkiaatinhs rsgchdias easenate valdoperehtal alscheomapinidc dtromboeriibalic
.disease is ipiti ated by.accynul ati on of |ipoproteins,
disgases,and pyoqapstial and cerelrab tareioRice| | ul ar matrix of the
vessel . These LDL particles aggregate and undergo
oxi dative nodification. Oxidised LDL is toxic and
Atloacsisosiaisdhd mijor opuse\of cAtdienssddralisgisinckdimgsmposrdiah

G RE GHIO RAPRT G0, SSsFy o plodeiuler djshese & the
leafin@lc ﬁff%orbiangﬂ ahd g&g%ﬁtgqﬂlh;?&usﬂlaﬁged QYflrfes @hd bilaraises

- general ly recoghi se riving forces for devel opnent
steadilyaith emesgine cositsienhwith amrdriagh atlevedcieress teiglg- thensiatny

[ t ei H t t .d | t .of
undgefyifi, SePaPeti s CorR. SHREYG o SUMTRRETIMD dS P af PRIt
effEIQRA af b&ﬁ&%dﬁeaé@*ﬁe‘v@log?ﬁ&t and complication.
2007/ 025781PCT/ EP2006/ 008594 2 L has been call ed the

bad chol esterol. Sinplified, LDL transports

5§ AR SuBll ot B Bl SoHshnEPE: i e
ex{PREDIBS nRG8 808K vebhar anRys TOIS F&ﬂfcﬁﬁ ia@?re‘g@tcrzﬁﬂuﬁxﬁiek:@—

and i ncrease HDL are under devel opnent for treatnment

oxidhtivet mreadificatien.os OxidideLPhr i deniarang causes epssiarnyyenid
R N s e A R T

infRidrh8ic8Hhd fiBrdsisansporti ng chol esterol fromthe tissue
and ani mal experinments (Shah et al, 1998) and results

fromclinical trials (N ssen et al, 2003) have

.denonstrated that i an_gaus Lani £ ca e (xO
Figl PR BLEP o otcielsedl Bt B B b a6 0L e
generally recognised as driving forces for development of atherosclerosis whereas
high levels of high-density lipoprotein (HDI) counteract development of

atherosclerosis. HDL has consequently been called the good cholesterol while
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As summarised in the background of WO 02/080954,
Pal i nski et al (1989) identified circulating

Woangﬁ(gg;sjibodi es agai nst oxidised LDL in humn?CE{EB.(ﬁG/OOSSQAi
o] t

servation suggested that,atherosclerosis mg e an
aut oi mune di sease caused by inmune reacti ons agai nst

xj dised | i poproteins. At, this,t.inme, I
L ha e el B BTt R R E R st
to BSASRNIAMDT, RBEYILE ERREster@0Rbm Hssi@Xdrdi 88Gpdrid it afthe liver
cardi ovascul ar di sease. Anti bodi es agai nst_ oxi di sed

wheBl it\becendsodegthded Hdeppesisnitrafagigsde iradics Idpk qnd increase

r di ov I di I [ I :
il RUBS S0P Pt P rh SR ol kil
m@féﬁt%%m ﬁro&rﬁﬁﬁ% s@AReRGR oM Dxhditeddatifdlt dfnHDAethe so-

vascul ar wal|l played a role in the devel opnent of
cabiedhepartsd MmnoSThes BIPLI verianti is very efisient| rapsporg ¢helssierol

0 xi di sed LDL. The | ehi ' :
s e R A R P o) R e
11518 MOk G dl, 1607) haté AsHRahted AU RicaRtaRs sighiflvantypedsction

thi's would result in increased vascular inflammtion
of athdroggenotio glages bwdewf at her oscl erosis. To test this

hypot hesi s rabbits were i mmuni sed wi th honol ogous

oxi di sed LDL and then induced atherosclerosis by
A{ eadinAgsdinp aRi BRNkEroand) @hwah W2ee80054) Pdlireki fepral 1G989)
~weeks (Aneli et al, 1996, Freigang et al, 1998). )
identified enirculating awtoanibodies pgrinsoraxifiprd Likpde Huwpaps.  This

. St | U oxi di _ -
i LR P e e e e S
byD @¥enuS Fehclibnd GHinks ortligdalieprofeirai nedl ithis atime, several

subsequent study in which the high-chol gsteral diet,
1am0m@nb¢md3wc¥lmgv Hercafsagiatys | bf‘gwwrh jAnRkedyo tisrd dgainsh

' | I Ni |
e PR B A Sl 2L 2 2l o dat 2 suggest et

that there exi st imune reactions that protect

Antibodies against oxidised LDL were found to be present in patients with
cardiovascular disease as well as in healthy controls. This led researchers to
investigate whether autoimmune reactions against oxidised LDL in the vascular
wall played a role in the development of atherosclerosis by immunising animals
against their own oxidised LDL. The idea behind this approach was that if
autoimmune reactions against oxidised LDL are reinforced using classical
immunisation techniques this would result in increased vascular inflammation and
progression of atherosclerosis. To test this hypothesis rabbits were 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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WO 2007/ 025781PCT/ EP2006/ 008594 3 agai nst the
devel opnent of atherosclerosis and that these involve

nity agai nst oxidised LDL. These obs
Wogg‘g@é d the possibility of devel oping an imm %%%%'9’%085

therapy or 5 "vaccine" for treatnent of

2oE5i b JP USRI ATD OGS TGOl ot BePmiA Geudpiaicy
aghifgliokidlealpi.th his or her own LDL after it has been

oxl di sed, for exanple by exposure to copper. Palinski
et al, (1995) and George et al, (1998) have shown that

10 j di d
Thgk, %'s%ﬁf'éf'mgnsasgeé? Bl of ugriling B Y55 nt Myony or
“véc%ﬁ@l)foﬂﬁ@&?ﬂr%ﬁtr &t %eﬁo@ﬁ&roﬁ@lbh&gdéz@@mf/ﬁs@ﬁlfar igsedet 4 man.

epi topes found on oxidised forns of LDL protected
Omg@pmch thedethipwenld hefto amhaniss andndizidgal with fis her own

L] st oo vscra fu SR tueap S REcBhL W P

oxi dised fornms of certain peptides derived from
apol i poprotein B-100 ( ApoB- 100§ rotects themfrom
Palinske leo pie(d 09 0f angdt Georgs &t of,ddP83) mrvevshows BrpEpmpRisation

have d ted t t b d
cer ar LB Bubeegpe deoomiot of SpirdRnerpul sk oy
et a (209D demdHsR48E that E&IBOG{%‘&‘ ed0RvERith ‘égxt@ieb E5 e adised
pl'aques i n ani mal nodels. Moreover, 20 radiol abell ed

foiney of LIt prateciedaghiost demelopipnidfathersscigrasisiniapimal sppdelss o
be used for radi oi munodet ecti on of atherosclerotic
| esions in experinmental animals (Tsimkas et al,

wg00080954 £&hedine hahehdtied Tt iankdMis! wubie epi Hewtop

anti body was used to detect Fl aque in mce and
athresdsbieras)s awidh t nmdlmdecfpms af b@tﬂ)mmgptf@andien@ed from

I t Thi d
oo RS2 PO M55 Rl "Bl el Bel Rl bt
atREGEREsIsD Q’r&ﬁ&%céx eAinéRs hﬁ%ﬂ?&iﬂ@@ﬁ\kd lthtitfﬁmiﬁmﬁdsbﬂﬂltﬁﬁd
rai sed agai nst - nmodi fi ed p:ﬁ)tl des derived fro

to nmdmd/spﬁwmmesmtr@ Islabvmrttcéﬁs Sehippy ¢ b |2§90f1hmozﬂ0f from
| f |
ce B ST ROARELOLE LT -G oo

radBIGHERA S0BnS OF arftibodies tHa0 bindoB dXidicsdelDLIdad Alfo Hesusedtfor
known, but an effect on nacr cs)ggage activatjon and

radipimmvnrdetesirineel saibrressiaetiq SieRioBpu bt experimenpl) animals
s IR I S T

walls¥E® Ridepiage i8reisk and Mbbits, and the injected antibody was found
20071025781PCT/ EP2006/ 008594
to localise to plaques in the aorta. This indicates 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 ef af, 2004). Oxidised LDL is known to activate macrophages

leading to an accelerated inflammatory process that in tum drives atherosclerosis
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4 (Smith et al, 1995). However, there was no
expectation, nor any experinental evidence, to suggest
t.hat i mrune response agai nst oxi di sed LDL ,
‘V0§@@Wﬁg§?ration of pre-nmade,anti bodi es reactiggaéggpﬁggﬁg4
oxi di sed LDL, mght result in the regression of
pre-existing atherosclerotic |esions. D Previous wor
(STSS ¢t pih J 9SO HSPPRTFe ornEs ANCRBIHES: Bfar s BRI d
evilERY:! 46S sleEdvaf; f E- b3 ¥hidst akidiBdd OO C%r
agal nst other oxidised LDL epitopes including
adipinisiphiat bfiyleahalei anebodies rrdive ngaidg\alidsaddAPL ofight result
. atherosclerotic, plaques i ex eri mental ani mal s.
in {ho GRS 80 66 Pic-DRECB ARERSBIFTOIASIOR, on of human 10
I mmunogl obul i ns cont ai ni ng natural anti-oxLDL
anti bodi es reduced the atherosclerosis in ApoE )
Prelédus cwenkt hasi s (&homdtrateti thatt argibodie 3@jinstpexiflised peptiges

ar war.e, _ngne of the t hors of t hes .
dersR 7 ¢3rio Rl U e axemtibodictaalst 1B XL ESe0 L L epitopes
i o b RReS A" STShedbkcRrotic pl
m%ﬁ%@%g@gygtﬁ?% pl a@@g?@%gta%giihg t hey suggé%tlclgﬁ%lies

in sxpérimentalbanimals. (200458306680 USE, HafdR). palijeatics pohuman
. reduct f the.ath | er ot j-c.pl dep,
iSO RS O o SRL ety OXWREN JTLSR0RY | BlNeEd it
attRsciBfdsy ifl ApanibhadhSsicandcmet @i diosgy LDL epitopes

Interfere wth plaque formation, they al so i nduce 20
regressi on of already-fornmed atherosclerotic plaques.

ch anti bodi es have .a tenti al 0 _he.used f -
AsTHERAE ot g dnBed Herbscr iy S ol fon Bporeoted,
thalll SRAREIRT %%%%Sbﬁﬂisé&SEbLl Rithpesantzgdeend pbaasueon of
bur den. mlarly, since specific antibody titers in
atheensviatotic plaqubs net didethey suggerethabsuchsnghedies, eanobe yead; ipe

i mruni sation,, reqr [ of . pre-existin | aques can
hufsan B oRreyCia TR Arerpwlofiorani wltks . The

present invention thus relates to the use of

i munot her apy agai nst oxi di sed LDL to induce

Surpsigingdss hush unstxpptedlpx we thawey nawHepes ghas met palypia guidodies

an_.i ndi.vi . .30.The, i r C ' r
codRy B caiifsh ATt BERAP KRR Ra0Ey Bl nduce
re@BisioRPEs aledadl-Bormedr ath@sdlatetic plagnes atduoh dmyibodies have a

adm ni stration of antibodies raised against oxidised
poisptialofecke vsed for thergyy pHERrOLsY SUPLOSFIERST0OEY O8/85YL reyeEy

dis}éés% :&%g%{%%rrg%%@f@gra?ﬁ@cgﬁ BhiGe Rl:AGUes” we include the

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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si ze and/or anount and/or extent of atherosclerotic

pl aques. Typically, regression of atherosclerotic
woRbRASR, | €ads to a reduction in the area of bRgEp2006/008594

|nter|or arterial 5 surfacg covered by plaques Thus

by "regression of atherosclerotic plaques" we include

reduci ng the overall plaque burden in the individual,

as well as reducing the size of sone, or all, of the
Byi*RéhiratsidH aff attloetl st plaatiese vl zaau&estheme@nmsofeadmﬁng the
at her oscl erotj ¢ pl aques al so leads to an in¢rease in

siz¢ ped/oraraeing nd/pirRKierE oh BPISSELPIREC PRAPF r Beiedypregirsion
of bBWaId Bl RIIRASIARY 1o PIMEADI AE SLL6¢ ABANREOAIRUM:

ero pl'agués 1'n

surlfe{t@ icoveted by plLuve| Thlkdlwﬂregﬁsshble opethsenclefotis Igjlidues’hwe
the art and incl ude ang,l ogr aph vascul ar ul trasound,

m%@p‘@@wna fbﬁ@g@fﬁ\é Ay nét cindsadipbrasevsliag radgeings
the sz 5 dsg I, ;ag %Itgulﬁ %1%%191'3@ e?g'égg-;? tlcaﬁlgﬁ S5 qgég‘?&glon"ﬁ

athéﬁﬁ@l@ﬁoh@ Ii)laqﬁesa@@ut:adls t0n Zn@éas@lrﬂhe #agpulab Yomar comtriautpgr
reducti on of about 6 or 7 or 8 or 9 or 10% or a

to ynexgagedibinpddfovt0- 25% More preferred is a |arger
reduction of 25-50% or 50-75% or nore. 20 By
reducing the area of the interior arterial surface

Metlaaerfofl nipyisitingethe Seldeedr@drCarpdime m&/owext'enc bfideheposclerotic
reducti on of about 1-25% such as a_ reducti on of ,agoEt

plaguesyin an gndigden are well kngwinto the perpoqeet Sukélbl £ oriapd 1
y
soglplaoity, Qe pieBind Schnpfler e EUEY 49 gk s hance

im&ng 5% 250r nore. By an increase in the effectlve
cross-section of the arterial vessel we include the
meani ng of an increase of 1-25% such as an increase

Byg‘]fretg%gt# thé sgie %1d%r gfor% fenP! Wl ihALEET ljeﬁﬁétg)ﬁﬁsgf

o or an i ncrease
abokfd-1-304 28 fh a&/taf@dﬂditﬁfneéf gsbut 3 & 2 ar Geor # nerBase ofarger

25-50% or 50-75% or 75-100% Most, pr.eferahl t
rodBofa o] e foaie S Pof &5 Thveotd FeRHPD GEA0E % More

preﬁl?éd‘%?ﬁ?ﬂg% redic 13% {)f)ﬁ 40%0br §0-7%%, ddnbl d, or nore.

I nérease” of cross-section WO
2007/ 025781PCT/ EP20061008594 6 of the arterial vessel

Bycideas By SeRel ot IrGer BBl BHe rqared B gt
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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The at herosclerotic plaques to be regressed are
typically those in the aorta of the individual, but

wo'%3 ,U&I,ngql be found in other arterial sites i npyiﬁmomossw

pati en i ke the fermoral, garotid and coronar
arteries. Preferably, the inmunotherapy is directed

o R B TP e RS
atﬂ%g@%%ic\i\ﬁgdnglaggpﬁ%aﬁﬁexﬁ person of skill in the art
an

escribed’ in WO 02/080954. Still nore preferably,
the i ntnunotherapy is directed agai nst oxidi sed

epi.t opes present on 0oB- 100 in oxi.,dised.LDL.
Th SRR BEc CHED M B RO SERReS PRAF AP aReD O fgfed the
m&it»‘iﬁgalc 8k R8y RREOINEREE iRt drRAMN s ihhe PYeinder G
oxi dative and degradi ng changes through a w de variety
fembralichfoed end carheary ed¢riaseact i ons. These i ncl ude
reacti ons caused by different types of nodifications
caused by the activity of oxygen, enzynes (e.g.
Pr?%ﬁb&? O nHlaTRNerafiE lsedird cRASadathst epittpéd prisentCo bkidised
ree'radi cal s and other types of 20chem cal stress.
LINobwt rof on hative i s8uthepitopgsean be detemuined viing methedswelln

art of LDL (Yapg et al 2001), .b re
koiiaie f Eerporniokat o fordend oogt i ORR RS Eart i ci e
Many oxi datively nodified and biologically active
phosphol i pi ds can be fornmed (Heery 25 et al, 1995;
Stitlr inertnprefeeably| the Ao@Rmothetapyris eliregied apgmgl oxidised epitopes
Pol yunsa , fatt. i.ds are converted to fatty acid
Pr‘f??'&%é‘p‘g?‘%%ﬁ ’§‘,°"\75h¥egﬁ“%gpi dly formhighly reactive
products such as mal ondi al dehyde and 4- hydr oxynonenal

(Smley et al, 1991). These type of internediate
Oxwidisetlid . cantaige sewvertlo dfffarent cepitapesnthabeantle Beeosniseds by

R A PG P RSB i
vafiQYNEF latFrdrétt t dhePfidall Sreddtions.hethadeinchde egh@ions Ofuised by

thé phosphat i q%gl choline noiety (Wtztum & Berliner,
diffees)typssrdquediticaions garsed dy ghd agfiidyi ¢fi axygen, enzymes (e.g.

1- pal m. 1-2- i d I - 3- '
A S P LB SR R Rl
ch¥hRhDgread al dehyde at a carbon of the sn-2 WO

2007/ 025781PCT/ EP2006/ 008594 7 oxi di zed ar achi doni c
acid, resulting in POVPC

Sofys A ONBE Eoitopel BRIURELE M SORIVEAL B EDRNYERY BF ¥,
20@{:}' blﬁ;]dilt@m% axicrhitnﬁﬁﬁﬁiﬁﬁﬁl_@ mflligix!jsogaﬁ@ucm t&;edLll)L particle. Many

oS at | e anol am ne an (0] | er.l ne. e
oxedfg Vel s gdsang ielpgisey i g @ggqu? ﬁgfaf’% ﬁ?j?beﬂr{f:gﬁfa’
et B, 808 Rfmiah Bt & OGS WBG 61 1990T® PlyuhABREA faty acids
arpbesphed tpaay {dieihyirngeroxiles,avhich §88)ily formehighly reactive
pregficlyCEEh g anplenaAf e Sy B GPBIORPUR ST et b | D)
TI%%%B o‘?"iﬂte&feﬂgf?éb{ax%aﬁéts %51‘[? Ig& QnlE ERRNSHAAER BAFF base and

| (0] y

ogeni c an ogl ca active (Mlntyre et al,
Mik829:tyfesprodinas enithethe dysinel 80ApoB-Al0foproteypf .DIO Reactive

al%%%q‘%ﬁc%ﬁ[é?%é? Epe oo e e xgggfgg o ne B
pibiiRU BRI MBI A TR BLAGE ID50p |, FURLRIY Toudl 2

ed LDL particles and such epitopes
phashotipidglepaiiniteylds aiaphidemstyhsr glpsero-3 phrepdontleiolingPAPC),

resent inventors devel oped,hu ant i | fr, 3
a Rt B AL AL ORI WodgPt P gt o1 Raras L el Sk
that were directed agai nst oxidi sed peptides derived
from human ApoB- 100 (WO 02/080954). These pepti de
epi topes of ApoB-100, taken from Table 1 of WO
02/ 080954, are listed in Table 1, below The devel oped
anti bodi es protected from devel opnent of
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Tabl e | PEPTI DE NAME PEPTI DE SEQUENCE SEO | D No:
Category A H gh 1gG 1VI DA-difference P 11.

WO?QPWCSTHFTVKTRKG 1 P 25. PQCSTH LOALI CRVEANRLL:0Z0dRs04

PRLQAEARSEI LAHWS 3, 8

oxidized arachidonic acid, resulting in POVPC (1-palmitoyl-2-(5-oxo)valeroyl-sn-
glycero-3-phosphorylcholine). POVPC can react with lysine and also with amine-
containing  phospholipids  such  as  phosphatidylethanolamine  and
phosphatidylserine. The end result is a variety of oxidised lipid-protein and
oxidised lipid-lipid adducts. Some of these oxidations are driven by enzymes such
as secretory phospholipase (Leitinger et al, 1999). Other enzyme-formed changes
such as nitration and addition of HOCI, are performed by myeloperoxidase (Carx
et al, 2000). All neoepitopes are to be considered as immunogenic and
biologically active (Mclntyre et al, 1999; Esterbauer et al, 1991). Also cryptic
epitopes that are a result of an oxidised modification of the LDL particle but are
not oxidised themselves, like phosphorylcholine and fragments of proteins, are
hallmarks of oxidised LDL particles and such epitopes are targetable by

immunotherapy.

Recently the present inventors developed human antibodies from a recombinant
antibody fragment library called n-CoDeR® that were directed against oxidised
peptides derived from human ApoB-100 (WO 02/080954). These peptide epitopes
of ApoB-100, taken from Table 1 of WO 02/080954, are listed in Table 1, below.
The developed antibodies protected from development of atherosclerotic lesions in
animal models (Schiopu e al, 2004; WO 2004/030607). The sequences of the
anti-oxidised ApoB-100 antibodies disclosed in WO 2004/030607, especially IEI-
A8, IEI-D8, 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




Category B. High 1gM no MDA-difference P 40.
gl_w CEALI CESQLPTVNDFRK 4 P 68. LKFVTQAEGAKQTEATMIFK 5
. LRH CFLDSNI KFSHVEK 6 P 99.
WOK@%&E DPNTGRLNGE 7 P 100. RLNGESNLRFNsSYEREFRGE B>

102. SLTSTSDLQSGMCNTASLK 9 P 103.

Category B. High IgM, no MDA-difference

P 40. KLVKEALKESQLPTVMDFRK 4
P 68. LKFVTQAEGAKQTEATMTFK 5
P 94. DGSLRHKFLDSNIKFSHVEK 6
P 99. KGTYGLSCQRDPNTGRLNGE 7
P 100. RLNGESNLRENSSYLQGTNQ 8
P 102. SLTSTSDLQSGIIKNTASLK 9
P 103. TASLKYENYELTLKSDTNGK 10
P 105. DMTFSKQNALLRSEYQADYE 11
P177. MKVKIRTIDQMQNSELQWP 12
Category C. High IgG, no MDA difference

P 143. IALDDAKINFNEKLSQLQTY 13
P 210. KTTKQSFDLSVKAQYKXNKH 14
Category D. NHS/AHP, IgG-ak > 2, MDA-difference

P1. EEEMLENVSLVCPKDATRFK 15
P 129. GSTSHHLVSRKSISAALEHK 16
P 148. IENIDFNKSGSSTASWIQNV 17
P162. 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




TASLKYENYELTLKSDTNGK 10 P 105. DMIFSKONALLRSEYQADYE 11
P 177. MCVIC | RTI DOMINSELQAWP 12 Category C. Hi gh 1gG

WO?%W%# fference P 143. | ALDDAICl NFNEKLSQL%m}Jg?O@mSM

KQSFDLSVKAQYKKNKH 34 Cat egory D. 1V
gG ak >2, MDA-difference Pl. EEEM_LENVSLVCPI CDATRFK

P 100. RLNGESNLRFNSSYLQGTNQ 26
P 107. SLNSHGLELNADILGTDKIN 27
P 149. WIQNVDTKYQIRIQIQEKLQ 28
P 169, TYISDWWTLAAKNLTDFAEQ 29
P 236. EATLQRIYSLWEHSTKNHLQ 30
Category F. NHS/AHP, IgG-ak < 0.5, no MDA-difference

P 10. ALLVPPETEEAKQVLFLDTV 31
P 45, IEIGLEGKGFEPTLEALFGK 32
P 111. SGASMKILTTNGRFREHNAKF 33
P 154 NLIGDFEVAEKINAFRAKVH 34
P 199, GHSVLTAKGMALFGEGKAEF 35
P 222. FKSSVITLNTNAELFNQSDI 36
P 240. FPDLGQEVALNANTKNQKIR 37
Category G. Ne level of IgG or IgM antibodies

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
difference between native and MDA-modified peptides (n=9).

Category C:  Fragments that produce high levels of IgG antibodies, but no
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).
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15 P 129. GSTSHHLVSRKS1SAALEHK 16 P 148.
| ENl DFNKSGSSTASW Q\V 17 P 162. | REVTQRLNGElI QALELPK 18

P DVLTKYSQPEDSLI PFFE 19 Cate E. N
wo, zgﬁf@am@v QP gory E%@g%o\s/&)ssm

>2, MDA-difference 301. HTFLI YI TELL
20 P 30. LLDI ANYLMEQ 21

Category E: Fragments that produce high levels of IgM antibodies to MDA.-
modified peptides and at least twice as much antibodies in the NHP-pool as
compared to the AHP-pool (n=11).

Category F:  Fragments that produce high levels of IgG antibodies, but no
difference between intact and MDA-modified peptides but at least twice as much
antibodies in the AHP-pool as compared to the NHP-pool (n=7).

It is appreciated that the peptide fragments of ApoB-100 may be made using
protein chemistry techniques for example using partial proteolysis (either
exolytically or endoiytically), or by de novo synthesis. Alternatively, the variants
may be made by recombinant DNA technology. Suitable techniques for cloning,
manipulation, modification and expression of nucleic acids, and purification of
expressed proteins, are well known in the art and are described for example in
Sambrook et al (2001) “Molecular Cloning, a Laboratory Manual”, 3" edition,
Sambrook ef al (eds), Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, USA, incorporated herein by reference.

By “peptide” we include not only molecules in which amino acid residues are
joined by peptide (-CO-NH-) linkages but also molecules in which the peptide
bond is reversed. Such retro-inverso peptidomimetics may be made using
methods known in the art, for example such as those described in Meziere et al,
1997, This approach involves making pseudopeptides containing changes
involving the backbone, and not the orientation of side chains. At least for MHC
class I and T helper cell responses, these pseudopeptides were shown to 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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P 31. CTGDEDYTYI Cl | CRVI GNM3Q 22 P 32.
GNMSOTMEQLTPELKSSI LK 23 P 33. SSI LKCVQSTKPSLM Q CAA 24

P CAAI QALRI CVEPI CDI CDGE 25 WD (
WO I5E 5 1pcr) EP2006) 003534 9 P 100 RUNGESKERERE /0084

SYLQGTNQ 26 P 107. SLNSHGLELNADI LGTDI CI N
The invention thus includes the use of the oxidised peptide epitopes of ApoB-100
listed in Table 1, or an active fragment of one or more of these peptides, for
immunotherapy against oxidised LDL to induce regression of pre-existing
atherosclerotic plaques, whether by active immunisation or by passive
immunisation i.e. administration of antibodies raised against these oxidised

epitopes.

It is appreciated that for vaccination purposes, ApoB-100 peptides can be
administered in either oxidised or unoxidised form. This is because they seem to
become oxidised when administered in vivo. Thus by “administering an oxidised
epitope of LDL” we include administering an unoxidised epitope that becomes

oxidised in vivo.

For the avoidance of doubt, in the context of this invention, the antibodies for

passive immunisation all bind to oxidised LDL.

By a “fragment” of a peptide epitope of ApoB-100 listed in Table 1 we mean at
least six consecutive amino acids of the given sequence. Thus a fragment may
include 6 or Tor8or9or10or1lor12or13orl4or15ori6ori7or18or19
consecutive amino acids of the given sequence. An “active” fragment is one
which, when oxidised, can be used to raise antibodies that induce regression 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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27 P 149. W QWDTKYQ R Q QEKLQ 28 P 1609.
TY! SDWATLAAKNLTDFAEQ 29 P 236. EATLQRTYSLWEHSTKNHLQ 30

WO Iy F. NHS/AHP, 1gGak < 0.5, no MDA-di

%867%%8 L"{{/PPETEEAKQ\/L FLDTV 34 P 45. | EIl &E@@E&ﬂ%@&@sw
32 P 111. SGASMKLTTNGRFREHNAKF 33 :

the individual at least one antibody that selectively binds to an oxidised epitope of

LDL.

The invention also includes the use of at least one antibody that selectively binds
to an oxidised epitope of LDL in the preparation of a medicament that induces

regression of atherosclerotic plaques in an individual.

In an embodiment, administration of an antibody that selectively binds to an
oxidised epitope of LDL comprises administering to the individual a

polynucleotide encoding said antibody molecule.

Methods of delivering polynucleotides to a patient are well known to a person of
skill in the art and include the use of immunoliposomes, viral vectors (including
vaccinia, modified vaccinia, and adenovirus), and by direct delivery of DNA, eg
using a gene-gun and electroporation. For example, Svensson er al, 1999,
describes the delivery of recombinant genes to cardiomyocytes by intramyocardial
injection or intracoronary infusion of cardiotropic vectors, such as recombinant
adeno-associated virus vectors, resulting in transgene expression in murine
cardiomyocytes in vivo. Melo et al (2004) review gene and cell-based therapies
for heart disease. An alternative preferred route of administration is via a catheter
or stent. Stents represent an attractive alternative for localized gene delivery, as
they provide a platform for prolonged gene elution and efficient transduction of
opposed arterial walls. This gene delivery strategy has the potential to decrease
the systemic spread of the viral vectors and hence a reduced host immune
response. Both synthetic and naturally occurring stent coatings have shown
potential to allow prolonged gene elution with no significant adverse reaction.
(Sharif et 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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P 154. NLI GDFEVAEKI NAFRAKVH 34 P 199.
GHSVLTAKG VI ALFGEGKAEF 35 P 222. FKSSVI TLNTNAELFNQSDI

w03 h2249. FPDLGQREVALNANTKNQKI R 37 Cat egory (
Oﬁ' rgG or 1gM antibodies Rj32 ATRFKHLRKYTNYQE&Q%EE@E/%SSM

As shown in Table 1 above, the peptides could be

rouped,intq six_categories with co n .
It _ rgﬁt%ers}‘:%‘ﬁ? 9. b§ %ﬁ‘?e@o??ﬂp&mlg’r é‘eg f#? SRR Br gt be
pol?h&ﬁedtﬁ)é 6hsthofceligCrany iiPagiyese tiesitdahami fe&ﬁ&sﬁ&k)tdfdﬁé'
n=3). Category B: Fragnents that produce high I evels
polyhudleptidant ditestly esindbettiynseadbaiow) envce thesoned ! parpmeter

thatanm%y '\é[e)@éé{ﬁ%é&ifgg e>Pa?1%tlti, g)? ?he( cno;?:c):ﬁu'ation of a small molecule that

may be administered to the patient when it is desired to activate or, more likely,

repress (depending upon whether the small molecule effects activation or
repression of the said promoter) expression of the antibody from the
polynucleotide. This may be of particular benefit if the expression construct is
stable, ie. capable of expressing the antibody (in the presence of any necessary
regulatory molecules), in the cell for a period of at least one week, one, two, three,
four, five, six, eight months or one or more years. Thus the polynucleotide may
be operatively linked to a regulatable promoter. Examples of regulatable
promoters include those referred to in the following papers: Rivera ef al (1999)
Proc Natl Acad Sci USA 96(15), 8657-62 (control by rapamycin, an orally
bioavailable drug, using two separate adenovirus or adeno-associated virus (AAV)
vectors, one encoding an inducible human growth hormone (hGH) target gene,
and the other a bipartite rapamycin-regulated transcription factor); Magari et al
(1997) J Clin Invest 100(11), 2865-72 (control by rapamycin); Bueler (1999) Biol
Chem 380(6), 613-22 (review of adeno-associated viral vectors); Bohl et al
(1998) Blood 92(5), 15127 (control by doxycycline in adeno-associated vector);
Abruzzese et al (1996) J Mol Med T4(7), 379-92 (review of induction factors, eg.
hormones, growth factors, cytokines, cytostatics, irradiation, heat shock and

associated responsive elements).

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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Category C. Fragnents that produce high levels of 1gG
anti bodi es, but no 10 difference between native and

- ified peptides (n=2). Category D. Fra Bbfos
Woy@g{og%@%duce high level s of 1gG antibodi es toC TLPR0G008S4

MDAnodi fi ed peptides and at | east twi ce as nmuch
ti bodj in the NHP- I t HP- I
Gepriatiys of e Pgasy EIPRR M 00008805 180 Eal Doy oR:
peﬁgﬁmﬁngﬁgﬁi&e% uee (/gL el $n SthibgVeasat azboajlh ess

peptides and at |east twi ce as nuc
disausedcdes] betow HeinMePopbisharabke anipediss capalse e Leperpisd|

(n=11). tegory F. Fr.a nts. t Xy o] :
usihg B tehogessa ne paarast 1t o s BRlne RO & miss
Hahn%Eﬁ:%tm A huA- i ARAINbp18BuIREREL] 85 bP Himatisdtiea i efgMmeinas

ch anti bodies in the AHP-pool as conpared to the
antilidligsoath thedR)red bpecifscitippr eci at ed that the peptide
fragnents of ApoB-100 may be made using protein

chem stry techni ques for exanple using parti al

Bype{no%rﬁf%bl'? bt CQilddnosly Hnaxe antdxedibddyepttopend 0IDII walnesh,
or by de novo synthesis. Alternatively, the variants

thaveihe hetiboagemblecule dondsi Aaraxidngl eeitrotfobPL witht agreater
hni f or..cl.oping, ioul At i ficat i on:and
ort s Do G R LR IR, Ak B BP Y AL iR

epiRoR I TROwRA f RhfS.5, B 6t 16 D, &nevedst 5) or beleasttiOandt kast
deéscribed for exanple in Sanbrook et al (200

1 .
50 tivindsearedterraff@iitnthay forampsidised L.ty Mrﬂmnefqrabéyad}i%amms‘a,

5S rook a'..al . (eds), d._Spr.i b r
ol PIn e S PRI Dy T e T o 181,06
at RE&EI0MOD ik TopsRe GeaniBYthaP phindgidised LDIC| Sibd binding may

mol ecul es in which amino acid residues are joined by,
be plepdrintted (byGOetibdy well raymsinbthe 2, sechhay e ptéhei Biagpiech

h ' bond | d.. h
sygiupe| BBy e nagpdsanEnt SEPyEhonboa ke FRtns,
of 8D f e Rl Eursytdiseag Slnose described in Meziere et
an 3{188{??13% i

i s approach invol ves nmaki ng pseudopepti des
cont ai ni ng changes invol ving the backbone, and not the

orientation of .si,de,chains t deast for M
i Brraetperbl s Snateisf SEOmt Beenty ol bl s GER e
108 ﬁ@,"ﬂth%@%%tigédi%%ﬁﬁ lhighBe4fifitied ¥Ry $& ePepiboeesefeailch
contal n NH CO bonds instead of CO NH pepti de bonds,
are much nore resistant to proteolysis. Simlarly, the

TR e anaits i umtrel FRRERR Ee ShOMa bOAELRRH LG
of SRRSO B HEE nblBcu1&R calll@mantiodidie  aitibodiaiithitiate their

residues is used; it is particularly preferred if the
bidlogikalr activitietly hinstingbs wangdnal | poithedys Hirding @ HaHges 1s

di i but d b iall .he - | i
coSBty SRAACE L RSB ALl 2D sty
ANTRBIRONVE HrRRtcky HyeBuyppkesiat iBlsod\icontning- menyridifisres

as to help reduce susceptibility to exoproteol ytigc .
antibesbies; ieaeh denysd2 fomy oottt PEF-ERBOBE Sodsgaving 2 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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The invention thus includes the use of the oxidised
pepti de epitopes of ApoB-100 listed in Table 1, or an

‘vog&ﬁhﬁgmaragnent of one or nore of these pept pggprdoRhessos
I'mmunot her apy agai nst oxi dissed LDL to induce

regressi on of pre-existing atherosclerotic plaques,

endaiSREH DY chEins RRAPSHT o7 R B PRIoB e R Hiediehs P
is i&&g?&ﬂo E&ﬁ%a% Exliis ethacb tRPa®avy hdiss ARPiRehat fdeach

or vacci fation purposes, ApoB-100 peptides can
other Bxathitind Egleraad heavie thaies contiinliasedeoef 1epestingi hnaeplpgous

oot S S5 R P STl ol AR B et
a c%hﬁ’ééggbﬁ&j 58RE cficd-Rt- imMBnd e e ACBNHiS  Bfd REioANL

unoxi di sed epi tope that becomes oxidised in vivo. .
an fatibadyefoamed thprbe asbcidbubof thentwonkeaygrrhains 1 hydiephobic.

RS s PSR o2 PN VR 20 80,
wheR Hfépﬁ%lﬁf chARORLAL 1d BleCkkabp chall ®hdn \WReyMBRMsuBeclcas

c
SI x consecutive amno acids of the given sequence.
ad¥Rinses playsicah gnelreminalycdnd sionsle Bgcaiise angpodiesoporgain rupgerows

11, 1 13 14 15 16 7 8 19,,2
CY%%‘Hg ré&%} ‘i‘eg:e thes ﬁ%veamagé Caﬁfefnﬁgyaﬁe\?%n&%ﬁﬁ%n]bé’&ggAnR“ f
dor@fis! Qb8taid ﬁ@cgr!gefs_ 6Sb@NSIwRlE RecttRaM Bxdedbs e serandser

used to raise anti bodi es that induce regression of
an@iphetiekpilyreptidecclpimgues i n an i ndi vi dual by either

active or passive inmmunot herapy. Methods for

determ ni ng whet her any particular fragment of the

De]ggx@é hide @\r&mloaﬁ@a}iﬁgtaﬁébd@ makt@ed cal Be @MiildRinto a small

agnents as definéd are provided in 25 the Exanpl es.

nuinbeonef adiptudt clastése dndy eswbilesses t asddnmemophsiegsyemical
conpr.i ses adm ni.stering to, the, i.ndividual I one

Rt et I A e L

bniame%L{B_La.nf Bns. WONRRATY, QRSB BRANAG/NERIL &2: Lehe 1pD,
I ndl vi du at least one antibody that selectively

Igh, Igtisandd ghth ank i rdémsbets ep pachsdass e wid to berplethe sgraa tsotpe.

| sQ.includes th se qf. at J.eas '
1R e 1o yaatipes aisrR uivied BROAME: AR, FPRS au
Igt NS oNERAIAIARGHT Tike KERGY Clailydf dlhafibbdids!ivesh isotype share
regression of atherosclerotic plaques in an L
extensive irggiahs of aminaacidntegueneenidentidnbwi difeatfryn agtibadies

befPlino b ppuBE SEbiipeY AT B% D PRGN §EnPRLheRT
whea¥ NeelerAtfbeRs 6NC0AlIRE IEM ereadifricbody pemhmens| espectively,

stabilised by the J chain. Some IgA molecules exist s monomers or trimers.

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 inctudes 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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Met hods of delivering polynucleotides to a patient are
well known to a person of skill in the art and incl ude
wobb® sk of i munol i posonmes, viral vectors (i petAehddsioossoq
vaccinia, nodified vaccinig, and adenovirus), and by

direct delivery of DNA, eg 15 using a gene-gun and

el ect.r qpor ati.on... For. exa e, Svensson _a.al, 1
terite SEHTORR R ARG OURSHaY FRELOREIAr TBeag plTSabLy 2
peftileABUARS Wi i@%)aft R RiRLesai irpbitd (¢ Betpafbfake antibody

I ntracoronary infusion of cardiotropic vectors, such
thah binde coedunriagstwithdbin episens st patiges) of » naukpbantibogy.

resulting in transgene expression in nurine

cardi onmyocytes in vivo. Melo a al (2004) review gene
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alternative preferred route of admnistration is via a
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WO 2007/ 025781PCT/ EP2006/ 008594 14 Ceneration of human
anti bodi es reactive with MDA-nodi fied ApoB-100 derived
has been described in WD 02/ 090854 bpRhos/008394
‘”Ogﬁﬁﬁ%%ﬁ§et al (2004). As dhscussed in detallﬁgﬂF !
human, or human-1i ke antlbodles can al so be generated
usi ng ot her technol ogi es well known Hg t he
9
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anti body binds the oxidised epitope of LDL with at
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patticulagly af etteea:rté:ddy fis gbmgaﬁmt b edinmsstérad eepeatedhyt tmatyanfasy

th t t t 2 4 M [.t h
Detighe I Srelered £ PORRAOnST FRYHERY s Rt Elop g bbody
or Rheh lg%og&gmgfgt g,ggi,ve effects of hunoral inmmunity

are known |ated by a fam |y of structurally
related nolecules call ed anti bodi es. Anti bodi es

t1at J t t dj
Sulighiy g%w' aoctond sagien itichas trasthie gonesen bee Bksh may s,
prepRS8! b ot ERRIGIS GRIABIL todk) TEHORA b UMBlocibn]
Aanbdtemhcheml & cedhnizoms ai Hs Zotny(CBIG Pepsent1988) and in

“sEerlonel Ay o ST STrURRr e o o] TRRfel

(CR@Q&&%”19 tlbodles are present on the surface of
I"'ynphocy in the plasma, ininterstitial fluid of
the ti ssues and in secretory 30 f|UIdS such as saliva

and . ous on mucosal .surface
TG PR S8 Qi B G BRI INELeP RhoETIiRg S SRegfigny and
crofR¥ %a%hbmstltdweu b fFini§CARAUS b0 hAlBMifE eTHeadd3siBIliY |tc§1 devdles
i n physiCo-chem cal features such as charge and
antiloddesi wiith yzedatemmaer.t ploperties beraine a@p@r@mﬁwagb weth the advent

t t d .. ki ah i, t 4
of i orsGush antOs ST G3oBlA AR Rlier, BERONPHE 2
49599, m@.n&dtﬁ@tbﬁtﬁ e & Bybridbmakells phludfg kirkeababiteos

each t chain is attached to each heavy chain,

ideatidalt biet mwmneh entiboditsai Ingfactr  laree aumber elopreelinicals anst also

Bot h, t L i ght d.h
ol by S L SR MR P I BB of
¢.08ChAcer €S HIWRSer, Qub 80 Fhd) falitled) the ladtibatiepeadent htyn-htimﬁn
a common gl lobul ar motif, called an Jmmunogl obul in (

origimmalhen imThee r wgieon off thanpﬁmebwygmé%é%e%yaSt %felgn a

de%ﬁ Ia%%§me§&d&§§be0|é?ﬁﬁl noc ona.ﬁ'g%ﬂéﬁpaﬁghgg?gL

livk§efvhe nfurile@atiBodids Wwhre detieesedhadeoftdresidé effitctcrammliergic
attaches to the heavy chain when the e subjected to

reagtioRs; seusph Py thedpreggn eﬁl@ﬁﬁbétre‘@aﬁfé.w%ﬁ@{l Babate
anti bodi es contain nunerous 10 cystei ne residues, they
have many cystei ne-cysteine disulfide bonds. Al Ig
domai ns contain two | ayers of beta-pleated sheets with
three or four strands of anti-parallel polypeptide
chai ns.
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Despite their overall simlarity, antibody nol ecul es
can be divided into a small 15 nunber of distinct
Wocgq@.ﬁégfma_nd subcl asses based on physi cochem ?’@!F/EP%OOGIOOSS%

characteéristics such as S|§e, charge and solubility,
and on their behaviour in binding to antigens. In
humans, the cl asses of anti body nol ecul es are: |gA,
gD, IgE, 1gG and IgM and nenbers of each class are
| f F SRS reliR @B GnlrHe d 8Sof
Tozgdelg%‘ Ea%éﬁérp!?gg%&?sﬁgﬁp:rmo subrteypes called I gAl, |gA2
thaskcIR dngGotentigli? therg@8tiamatitog@ dverd hakeheabhe ftdshaprroath
al I,%nti odies in an is pe .share eg’(%fnsige rtg%i ons
COBPIISHA IFEMNATEY WeldehER CRFENEIIGTIC BHROQHTS BPCE (Bmmurine
L edi NG d} wedd RRhsteREd X0k SdHAaHD Sy
Vaﬁg%%g@%ﬁﬂ%o&g%c%l ate assrmnomer s, Wwhereas Sgions
resetigeineah fmibody dfiat lvepd raaiolyl yivhasr @etibenges elog/, P8R, ANaties

respectively, stabjljsedsby the .J in., Some A .
s1oraE b eNSibiest <68 Hidbfer b ail?*?ﬂﬁ@?%@ﬂ’%)?w Sposium
. bhedy' or "anti body nol ecul e" we include not only
P%Pg@?%nogl obul i n nol ecul es as descri bed above but
al so fragnents thereof such as Fab, F(ab')2, Fv and
t her fragnents, thereof that retain the s
A e ngtaeh i ghis ppeosds WS de§eIoR Bupain antbsgigy where
thé n?égg&g_s AenR! | gRkhY en@idagergs dontaeld ves ahtigd, the
ant 'bodi es such as single Chain Fv nol ecul es (sCFv)
Cangledentadity Beteithindige Regidnb{CDREhevare riranafesisdi tock Uaigan
apt | body-1Iike ecul es whic y be, produced usin
anffigyeRienry SRCARTHTLS B PRLroPRHis R aRD AP gdom
cah&CY Axesull SlibeR) es4baks WilehhadphiRtbidra eXipdicied ISeleral
to specified regions of it. Thus, the WO _ :
chiférit/ O2ushiRed/ BRROCI6Y BD8384n 1eeistencth asrihérapaiyici drsguand
all nolecul e i.ch contai.n structure ref erabl
arg BBY WIS VSER T R e, (grrebeek &Gt 00T,
CohLGpikl BudvPEeo R :14001408 e anti body that binds or
conbl nes wth the epitope or antigen) of a natural
anti body. 5 The variable heavy (VH) and variable |ight

VL) .donains of..the.antibody are.inyol j '
N S TR S S
hushagesitibleLodRetd TRMBiselt i BRywic aafd, foRttaiplyas ifieuitk

by "humani sation" of rodent antibodies. Variable
thel AR megiasts afouewse antibedies gy theeltpmewerk: of wynan apjibodies.

domai ns_of human.origin . ; .
HARRRI g o 8 bf e R SORkulednd BRI descyiped
in"OGRMyeR 3F 8NLIOYSRBdbAedY3Y, NIBB4I1SBE) £id ial Ket(ldidBdyghPead,

Nat | . "Acad. Sci. USA 81, 6851-6855). That antigenic
(18¥0dirpleti Engineeripgdd)r Fa-19. vari abl e donains and is

i ndependent of the constant domains is known from

experinments involving the bacterial expression of
Canplefeohunhanagridotiss naly|beqerodaded iusipganeortsinamnechnologies.

vari abl e donai ns. These r,nil ecul.es_ i ncl udg ‘gab-l i ke
t{1 0

Typigadly irge lbpates comprisiag hitions pf difcent anjigodigyare) psgd) In

e e s
e. D aiirhe mntioritdsrthisasohndlo gk dobswioarddy 6h éxinbhisatidn fepepdls te
Bird et al_ (1988) Scien 242, 423; Huston et .al
geg‘ir@@siw m@@éc(ma pdy. ggigad %@tremw_l@s’#@)‘ CmAris; hgpes
PR (L o el o doma e
atdéast hee taedbdygspesifizOfor muplangigen. n Thiue, vyng Isedi Ybxsties, an

e SRR e S R S S T
349, 293-299.
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By "ScFv nol ecul es" we nean nol ecul es wherein the VH
and VL partner domains are linked via a flexible

Wo%d,]g,gg),gptl de. Engi neered anti bodi es, such asp, @420%5/008594

anti I es, can be nade usjyng the techm ques an
approaches described in J. Huston et al, (1988)
n engi neering antlbod bi nding site
ordeEian (e gPod BRUFT fea BB 91 P STTeray s gystems
I I
Whﬁat eﬁotg ha éﬁé’ atﬁfb%h?%g%n%&g'% i elélg 185511111%% tblﬁzs FhBEpe
i.e. Rheledcobing, geﬁdEM)beéM\dEVlhﬁddyTWDﬂ @emmugdy w@dasmlesymmm

e
dlsaﬁ%@é‘%@% gogvliﬂg?hﬁger 2 gﬁ)@aﬂs b ﬁlgm& oﬁfﬁ&ﬁgﬁtoﬁ@ﬁﬁhge

ant veral -fol d. The smal |l er size "of
partibles,f whijereinhistaneguslye agtring i thpraswss inf@mation encoding the

1sal.ams£ PIEIe MEReaaOh el tir |3heNRTY CHE; Gotra - ar Bitee
d1s§l'a$_'rglrg aﬁlf)&ﬁ/t ﬁ'ﬁ &ﬁéﬂsf)é%ﬂ?c afr M’B%l@ul&%ﬁt@éﬁ'@% be Lb‘éﬁ:cﬁ:a

nment ng, are renoved ScFv and
threughi bindiyg to axgrmngm maqueation. Bsplaxp peagsaay thenrbd amphﬁed

ancﬁﬁ%ﬁa?&%e Farnafe i gectahata sy e PrieReCopanly be
rférh%qg lofir a&%dg (fﬁhka)csz st tﬁil RSt i@ IHbu§1n Bind

ent at t |bod| es and F(ab
exgresagdraniigh havents weing rappngpnatc o'nttpm ang hoit eedls wall known in
contrast, Fab, Fv, Sat/ and dAb fragnents are
the@oval ent, having only one antigen conbining site. 10
It is preferred if the antibody is a nonocl onal
anti body. In sonme circunstance, particularly if the
Theufiirirab ofydisslaypel antjbody mcﬁmmmmm@a@jpm@eammdyff@ro Ehe

o B 1o oS e D OGRS el EEW@"%M@@%
gzem naal Al cidizh i Redy gHA%e%M@Qk &J,Meoc anstl pantizhodges

ich are reactlve escri bed herein may be prepar ed
38&jybd¢h@mmpnang rthe) warigbld entimabrpﬂlegtdﬁmsdfi) saitibodigsi nlhe

| Anti bodi A h
singly; QAPOHRADE} SOLOmRSEE L 4 uirnie hems SRR (A inksigo @
vaxﬁﬂ)'lé CR%ﬁla%%lamT Jg]mlgu%ﬁ:xm@hﬁﬁﬁl(m 9%778)8%%1&“@!45 a

Press The anti bodi es gi ven

thempsumce@gept cﬁlymemnbeéy owyder tansiered go a%béﬂer foélinﬂ'ye &nbab or

sl AP BRcE syl Bl FRBs o by B G oo

ded@faﬁﬁeéiﬁfd&é?ﬁﬁcdoﬁ@?q{et ﬂrﬁﬁf&ﬁa@aﬁi@o gepahen foralateaty a4 Filll
the advent 25 of the nonocl onal antibody technol ogy

lengil dngibedips.and Kehl er, 1975 Nature, 256: 495-7). This
t echnol ogy used ntui ne hybridoma cells producing |arge
anmounts of identical, but rmurine, antibodies. In fact,

Re@enkl?ragﬁ)veuﬁgﬁfoltfgf}’ fBf Q&iekdﬂioﬁ&if vad#tllial is @ntibodyi tahries was
trials were started using nurine nonocl onal anti bod| es

prebested (EEXIBEIAB46f Sceiegllndc%iﬂé 63000) Natness) BioTeghnol 1 18:837e856).
An%ig &y frerl]gantlen S n%g(ti Iﬁo%dﬁfssll%ealpﬁavgm Jéﬂ{éafpamework 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,



30 origin the i Mmune system of the patients recognised
them as foreign and devel oped antibodies to them As a
nce the efficacy and plasma half-liv <
‘Noﬁﬁgaﬁgﬁgntibodies wer e decjeased, and often g?gﬁﬁxb@&mum
effects fromallergic reactions, caused by the foreign
ant i body, prevegﬁed %uccessful treat nent .
D

VO o

theprhy7 Feshising 1 BENY EPD GHEIBOSEAHORE F5° SHIYEEFess blocking
1835 R ko B natoipe nurine

am%%%%%ﬁgﬁfmggﬁﬁﬁéwggggific a&d %otentigle t herapeutic
anti body were taken. The first approach conprised

t echpol to ke so.cal l.ed.chi neric_anti | es e
Thih e R IR PR PSS o TheSshil Baag- et st
i SORstANEr EEW00NS CoRBUlCHAd & NH,
ra%ﬁ?a o§35t aﬁaﬁggﬁﬁg#nly human (hbuberger et al, 15%2,
ThNalghpe Sdréen.288-400:410eubeogerused inl prefggse 8 rfhe earlier
I nt er nat.i opal Bi ot echnol ogy Synposium Part 2,
hy?@%mﬁﬁgﬂmo%ﬁﬂAanther refinement of this approach was

to devel op humani sed anti bodi es where the regi ons of
the nurine anti body that contacted the anti gen,

t he
It iCappteatedtiat tHeypepades idantifiedinRy§) GHE8QO6HREY lisksd en Table 1
transferred to a hunman ant.i bod ¢ rk. . .
may P DB AGegrie ettt &, TR TEURES 2 Btflics with
préiRieRinaYpbAd kY wHi:Bhi ey %/]b_er pafienishs wheantadsi hesparied

to patients. Several 15 chineric or humanised |
antibdadidsdidr aslutiag eedressionralgitherescisgotipsplages a gagesleng gdly

d ar ol i h . D et i _
B8 AR B PR ) Ve s
re%'tioﬁ’%érffgrﬁﬁirﬁskéred htPpffepssr ed i f the antibody is a

umani sed anti body. Suitably prepared non- 20 human
anti bodi es can be "humani sed" in known ways, for

Celith Bisthred Ahpeh 8 agae RE R 13 ol Pp Egitopes P45
(ariHORA S S6ki et | d¥2CH80F 26d0r Pe4BHERINS held rebidudseZ HT-2N563.

and approaches described in Verhgeyen et al (%3885
Argibodies bavieBthis hisging spaicigriacipde Kdtld (Seueuets and

991) .Praotein Engj\neering, 14(7), 773-783. 25
2@&3?%?@?@“%%@% bodi es may be produced using
reconbi nant technol ogies. Typically large libraries

conprising billions of different antibodies,aje used.
Antipodp m&g hag previeushybecs sheym BeHerbeitys |C[9§/Plﬁamen*

chi ner.j sation 0 L sat .o . '
of e dhra ey o TRAGR 4 3l Bodf S Bt M shown (see
Eﬂaﬁlﬂl’dgb gﬂt it :@Hn Q{duga 'ra%véssion @ﬁgﬂxegﬁdell'c_ﬁilgqalaqms.s Péchdvecalso
anti body. Instead the rec inant, librari C ri.se . a
demogireieihiva o6 ReOMAE LI BORGSIsH A STIFHER SPEPIRGs
1Sk K ' I ol -
e APP oy DR KIT B bt Mo ConlBl Giloch BERC 928ud all
si :'@%a@ﬂj/ eﬁ#cameemw ol plaganid menngottge pligud argd seen
- binding characteristjcs can he ntified. .
in 00 P EPCRRRIOYrBs0e o CERGsuee: phfhe aiibaie
i | | 4 | lCd ib RS VA IOTE-B8
i R R T e ke
aré rggment Figurd i3nk& V002004403960t s1pk are. éncotpeaated dsthingy
ene have been devised. The nobst commonly used such
Ie Bmis the so called phage display system where
anti body fragnments are expressed, 5 displayed, as
fusions with phage coat proteins on the surface of
filament ous phage particles, while sinultaneously
carrying the genetic information encoding the
di spl ayed nol ecule (McCafferty et al, 1990, Nature
348: 552-554). Phage displ aying anti body fragnents
specific for a particular antigen may be sel ected
through binding to the antigen in question. |solated
phage may then be anplified




10 and the gene encoding the sel ected anti body
vari abl e donains nay optionally be transferred to
\NOQ&ﬂﬁﬁsﬁFt'body formats, such as e.g. full |epglhpyn6008594
i'mmunogl obul i n, and expresged in hi gh anmunts  using
appropriate vectors and host cells |1 _known in the
art. 15 The fornaty of |di spl pyed dntd body gpecificities
on phage particle$imay differ. Theenpst cgmmonly used
formats| are Jjsab iffiths gt al,| £994. ENBO J. 13: 3
245 3260) ang sihgbe ¢h@in [ ssFv) E{bagen oom et al
1992, Ji Mol Bi ol 27: 3@1- %§8) b
vari abl g antagen| bk @lijng o s jo
si ngl e chai|nZf'Br paX 7 gpﬁb3§§dﬁcf
domai n i gkedytd (a8 Vagianl
via a f bBen) | riket (%ﬁtﬂ 637;

va
VH) &
therapeuewc &g o thd Ei:)cﬁﬁ"‘n @l
a sol ub gfomép éﬁg F@m'_%gv gﬂ
N M g :

de

nsferred to

|2 ysed as
such. | t 8r Lst epLtine: ¥nt iy 4 4 i dentified
to have Faple charjacter|stics may be tyansferred

into yet otlher forgatg suchjas fu

I'l_Length| anti bodies.
25 Receptly a no @ t gchnol pgy farvp

Y

I

ener aty on of

$ presgnted (WO
1

\

§

variability in antgbody.libraries wa

98/ 3284b; SJogerl i et} al (2000) [N& yre Bi pTechnol .
18: 852- 856)!. t i hady if Bagnertes de@ ved frpmthis
library|all| Fave|tHe sa ,.tra%ewrlg egigns and only
differ |n thgob'{ Ctﬁér}’ Sbnée t@ﬁn:fraﬂ_ r¥ [egions are
of gernling Seqdencert ke |1 gnHN ni ¢i by| of

ant i bod| es |der ?vecggf%omnﬁe I%ﬁ:‘?% of5 Ei mi | ar

li brari esepr pdike i|n aweg &ch ogy, are
expect el ¥ o g%érgiygul g lov(|Sédler ki @d| et al ,
2000). Thas proper@yails 2ot gras v yeS wr | t her apeuti c
antd bodi-es, reduging-the rigk that—+He patd ent forns
ang bodjes to the @adninigtened antigpqdy, WO

20_@7/ 025781PCT/ ERP2Q06/ 068594 20 thét gby reduci ng ri sks
forg al | grgi c(:rea(tfons, he occurt enhge of bl ocking
anty bodj es, %d al 20w n alog,gp%na alf-life of

t hey ant i body Q' Thusz whiep~ dev eﬁopi ng- t|her apeéuti c

antd bodi es |t & b |used | Emrra %o gnizb& éconbi nant

li i ary|techBoogy=(Sod&s T rdg‘fr. al2 2601 | Comb. Chem
& i gh Thr oughgt §o£ee 2 A -418)| Es2now used in
preferen t & e @anl dnyb@ co tleghpplogy. It is
apgy eci atgdl tandl, it sépe gesw@mt fli eddn VWO
02/20809%54% an&; a1 $t Edai 11e21510 Giey b& Used as

antﬁ gen$ Holr tg&herat Loh D2 fuld & hufen “aktilbodi es with
pr edet efmned PrgpgriTes, WHich may be particularly

A

r e&vant as

—
>
D
=
Q

o)

a
e
—

C antilbodi e £or indycing

regy essiion pf athertosc| erotilc pl agues. The|resulting
fuloy hyman ti bodi es ar e not, exaeﬁt ed tolgenerate
any undesirge imru@ologi al |rgactigR w?n admi ni st ered
intd patient & o =

B o & o il IR IR e

3 gm f oF 8¢ A = Ev

9 cs B las 28288

3 éz OE | BE | AR 5 < £

g 28|28 zﬁ Zz2 2| 28

= Lag)

2|28 28 128|985 28

2

el

& ¥ |8 |E |3 |23
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15 Certain preferred anti bodies include those that
bind to ApoB-100 epitopes P45 (am no acid residues
- and/ or P143 (anmino acid residues 213L;
wo%ﬁ@?(ﬁgg%i)‘ es having this binding specificity i ﬁé'rlégzg)%/oossw
1E1-13 (Schiopu et al 200 and 2D03 (described in
In SRR a6ped) of 1RO irfRhiiR0 e itiehmibthehps cofrpisaiminyiniseeing to
shown to significantly inhibit_devel opnment of pl

thei individuah atnishst rrogelxidisdrandigpe 6t LAL 20045 .16%0%921%??29\/
sh | es) . ! i .
o TP LS LR shih fopfog i sosmersogect

as ihiallu@t-betssintdratetsbtiemic pRlquasini dadndiesiual. thh other words,
different specificity 25 i.e. 2D03, LDO D4 .and KTT- B8,
thebatt leaptone losidissAtapsppant FDSASFIFRSTE-\BCOIRG (P dolgh pn 1mumune
significantly reduce t : i
res DO T T R e e OBl IRRKE e Bupied
inditigugt art of treatnent. The CDR sequences of the
antibodies are listed in Table 2. The VH and VL
sequences of antibodies |El-E3 and KTT-B8 are given in
Fi.qure 3. .0of - 04/ : I ol :
Thg éﬁ‘éﬁfﬁ%)}h‘ﬁfd}q@égﬁeﬁ g@e?l@o@iog%%ﬁgng €grb 5 BP EﬁEﬁqcl‘eronc
pladB8 025 AL RIGA! EFRR0 HRETSDE r2hddhecamod sy adrsipestringf to
the invention, the imunotherapy conprises
theaiadividust asdeasyonexidizedieptipRs Yfddfl-at | east one oxi di sed
epitope of LDL. The at |east one oxidised epitope of
LDL acts to induce an i nmmune response agai nst the
TheXhHnG 6l alep irichpes #@ 186 of at less vne oxidged spitape LDL in the
atherosclerotic plaques in an individual. .In .ot%gr .
prageragien of ahadicEnet B GBI VB0 A BICTBRC PRiueR ing
as..a.vaccine to raise an i mune response that induces
an CB}”&@I on of atherosclerotic plaques in the
vacci nat ed i ndi vi dual . The invention thus includes a
met hod of inducing regressiqgn of atherosclerotic 10
Typicaljethe individual g avpanmel SHoth el hPHEr GO, STERR Rig 1ol
I § Ll o id Dk didnyidial, at | east
dofREBk, Mt pRULAY ShE TN i ARuhEI AL 21 s
i ncludes the use of at |east one oxidised epitope of

LDL in 'the_cg),raleparati n of a nedi cament, fqr.indfuh:i nrgg
ThecressPaiBe & ROIBUE POrGEoVEP Saucd forfLFis ot T, a
cafscf‘d&ﬁ%@ﬂzdiﬁagé’ﬁsgé&led’ withNEhdrBdic¥bgialThé Serd MM ascular

orse, cow, sheep, pig, canel, dog or cat.

diddaseeapocited abthy athetosclémsts™t indlugles irefergnpesniondiserges, thati are

20 The h n individual .is typically a patie
m?f%i%%”)/pllmﬁgfat_to ARROKEIREViRg, 55 g‘ﬁydiaﬁ/a%cﬁcfrgéqu?ﬁg%a%fe
atiFroR <?t¥cel‘ési\911§.h AEEYReNACERSsSs askBEiate@I With atherosclerosis

cardi ovascul ar di sease associated with ]

thatrhayr bsmbmionsd siclideciotmhery artre disaesesmyecatfisbidastiomand

aLe nmedically linked to atherosclerosis in that they
SUQKES-a consequence of atherosclerotic |esions.

Car di ovascul ar di seases associated wth

at herosclerosis 25 that may be nentioned incl ude

Whethenar yiotiat parjiceis paitest 18noeavhe 4F SXREEPE (19 drnegfifg from

tresé%{lgnli %1Sa'y 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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Whet her or not a particular patient is one who is
expected to benefit fromtreatnent may be determ ned

hysician. 30 It is appreciated that g|
WO%?%%‘?Qand uses of the ingyention lead to reZ’Fg@?F@EE"SS"“

of pre-existing atherosclerotic plaques, the invention
of | BVl /U CaRTotREule Hiscliesadgar & auas prebaicedbfeaire

associated with atherosclerosis in a patient who is at
atheraskleronopRgogy. 025781 PCT/ EP2006/ 008594 23 of devel opi ng

sai d cardi ovascul ar di seases due to the presence of

t he at herosclerotic plaques. The patient who is at

THel Slti@t @heajsdpvidkewran eirgdaaRunssdictat eassutibled with
Sat heroscl erosi s mag0 be one who has bl ood chol esterol
athegaselepsishmay &e eoniei whe Pag bloodshelesierad davads [t are likely to

cardi ovascul ar..di sease,.or dysfu on. The patient may
CagE % ﬁéac\ﬁs?g%éi Cgrdé?vqs? g d&?eaifje%e ycs)%?“rt:}%&c oronary heart

di sease because of multiple risk factors (i ncluding

obesity, snoking, hypertension, to diabetes nellitus

Thenpatignf may |be pls mdoyisoft fitke phayeoring sREMPNh At disease

gi _ . fom Lial e )
befiyS6 oy e 31k daetnt it P RS ABnSE, BGbgfehset,
diJRebs Qhellitind Ghy & Fhmdle hist@ e \Wrhatipedrbhddy deit digkede); one

secondar% to underlying di seases (such as
[

willy pofemliabicanditipn rebpilactetised By Yarsoigh Plagras icengingatiens of

aJ cohol i p..one w,th el evat.e - .esterql: ope
oo ERT Bk RGP FHeGSAE S RepBaRF S ShoonShry OB
und&OARE &H@géﬁﬁﬁcﬂ £9RbpaBRtdidisint néphrdtiy dynéfonsy hegaticaliedse
that since the nethods and uses of the invention |ead
ort plcpleakignd;i one i withhelewdtod loPLishelesigrody jofgone under dietary

B BRGRE e B  HER e r  ancod or severe

at heroscl erosis, 20 and advanced or severe fornms of
the cardi ovascul ar di sease associated wth, )
It it faethersanpescisggdsthat sinegnthe meshiodeeand usen ef thp/ismention lged to

I‘C(ﬁl%gglriiigeﬂlé rl?zepgf %Fe-égiﬁﬂlgogthgr%gaéﬂigipﬁgqﬁelg,e the invention is
particularly useful for treating patients with advanced or severe atherosclerosis,
and advanced or severe forms of the cardiovascular disease associated with

atherosclerosis,

In an embodiment, the invention may comprise the prior step of determining the
size and/or amount and/or extent of atherosclerotic plagues 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.

Tt is appreciated that an atherosclerotic plague burden in need of reduction may be
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25

si ze and/ or anount and/or extent of atherosclerotic
pl aques in the individual. This 25 may be done to

wo@@gf@g whet her the individual is in need of %E‘?&:P%%()ssw

#le his atheroscl erafic plaque burden,
provi de a baseline rreasurerrent to assess the effi cacy
dufio Stﬂ% Nider mnéxteﬁroff gf b1 Wqﬁ@%%?denThlz’&id‘itli@laliy or
Invention may be considere to I ncl ude a met hod of
alterdemﬂly ythisgroaldobt ideato #@ wittde efnthatplasues cloeesample, how
gﬂﬁ.ﬂf burden in need of reduction, and subsequently
Ungty St%ring to the individual at |east one antibody
that selectively binds to an oxidi sed epitope of LDL,
or at |east one oxidised epitope of LDL. WO _
Th2 OMBEMWM@E#@GS@ drhpie thewse @f atheast iope aanbdyr

el ety iy, O Sxieisht APPectieEBl: ehet iiehiPBe ifhed
epﬁdgft\?/cgb‘fsﬁDLf W X a;?@ﬁ’ir@tmﬂ"'@f’\’a wcaRleBt fdrand@ife r&rddifon of

ntion may be considered to include the use of
attetoskleastic planmesint dnbiodiyiduhlawhe basceeen wesessediap fgingdn aped of

xi di sed epi tope of L or at . ea e
S“%b FRey %KDEPeaFW“}gh%%r far A OcSn%%‘ngt gl caneﬂetm fOr
attleRAUREAG I REEERLOMARid@L heroscl erotic plaques in an

I ndi vi du who has been assessed as being in need of
such treatnent by neasuring the size and/or anount

o Al LR S AR b

2oSthe %&H@hﬁ/%? afnBent SHEDE extemit of%ﬁﬁzﬁos@fer&ﬁi plafiddiinghe
t e size and/ or anmount and/or extent of

patittieftosihk edninistrapbmgfids at leastioge p&t!hoéﬁ tthag peleptivahebinds to

trat th t
an 35 PURYe o - vos 8t leni3Re aROEs TR PBEY P s s i
asdeBe Rt efﬁ@&%toﬂﬁ@ t1@¥tnftns Bc@pdrRpe with 4 Bhselige r@é‘asﬁi(ément
assess the efficacy of the treatnent in conparison

takentpioatdesghénie neasurenent taken prior to treatnent.
The dose of the at | east one anti body that selectively
bi nds to an oxi di sed epitope 20 of LDL admi nistered to

’I‘htem%s@ af m@%ﬁ lewkt! dneta)ﬁﬂbcﬁiarl thit seRctied] y?bmdmecdajbmidlmd epitope
g{zl ci an based on consi derations such th
of 4 He pdromissered fctheamtienti vl typicallied epé%tﬁ@ﬁped By [§lee physician

e

ent

treddeRl ﬁﬁhlef YreathRWENSInts fohse ddrﬁmwéred hte ate,| asindosiee of the
oxi di sed epitope of LDL adm nistered to the patien

paiipnt] apd selemer RypistypjromexerpMFsiescatt Bis %algfésa B oHsed

oAU, Bt s s B i

babdd\dzr the Bddy-adight el pditametorifedmttdto be effective in
preventing acute cardi ovascul ar events by reducing
pl asma chol esterol content (and by additional

Stﬁﬁﬁhm A B%yﬁﬁ)xy 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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30 clarified). Admnistration of a statin in
conjunction with the irrununotherapy descri bed above

wo By Resp useful means of treatnent to supple ?«:Piohﬁoossm

regression of atherosclerggic plaques. Prefer
two dosage regi nes are chosen to have a synerglstlc
Thes fee Glirther \MehetD Q! ARSERERL BrRRARE/ HO8&B4d 28 Thubatthg a
further aspect of the invention provides, a nmethod of
cardisyBseulan g:haﬁa@aas;p@@ta@ owitha pthgoselgrosis da s@t gk wdualj inhneed
0SsC i.n_an individual in need thereof, the
thel ‘?ﬁ%&“@ @Pﬁﬂnglndu0|ng t he regression of

at hﬁ[d&@ﬁheth@trbgre@uﬂﬂ@ﬁfathefosaﬁrdtﬁdqumain g inBividual by
adm nistering to the individual: (a) at |east one

adui sty torid @ém@aﬂ Ha} atdedsbenq Wélbydb npdecuGthghselectively
I,di sed. pe of, I G
birgiid 5 BV GREL BRRDS R 1 on Rk Mesfin BboR B ISSE
and ndi vi dual . 10A furt her aspect of the invention
provides the use of: (a)_ at |east one antibody
nol edwinesterigta %@lﬂef@tfh‘i/@ﬂyﬂcblahds to an oxidi sed epitope
of LDL, or (b) at |east one oxidised epitope of LDL;
in the preparation of a nmedi canent for conbating a

A @t ayrecol the dlafRaeratdecihated off (d) atiber ©&€|aﬁﬁbr&1y8
by i nduci ng theb;qe(gr ession _of atherosclerotic pla

malpraecthat sehastively dalanjoxidised epiontheid-Bls path) st |19§1St one

oxlpcl5 %Q eé)é'gﬁ’ett f ffb a 1 ftﬁél %&eﬁag{aﬁﬁg %‘ftat ﬁIed}chrgmgfpa n?&%xn% a

cmmammfdﬁseﬁséfasﬁwm@d Wit @h@ﬁctﬂr@lﬁsﬁ lxthchfcury the asgression
assoc:| ated with atheroscl erosis, wherein the

of jatireacieraiic plaqunse veheraih ok dyidual Is nst 1o WBOHN i Ty is
adégm{[g gcul e that selectively binds to an oxidi sed
" of LDL, or (b) at |east one oxidised epitope
of LDL is admi nistered to induce t he regression of

at heroscl erotic plaques. A still furt her rel ated
A welatedcaspest of the inyragian mmvxqﬂs&q vl psiatinda thyy prepagytion of a

c{d?c%fh nP"%r. 23 dﬁ&t&n g&dﬁ%&é‘%h (a%I)séa%!e eCLsbydtdd Digs

0 an oxi di sé at | east one

athexdstliefR1E, ezhbxbﬁpeledﬁdxkzﬁhal iane ao stimhi:r(a) knlehdteone antibody
aration of a nedi canent f
m@%ﬁvgq

nb
habdsiiivgly et an e sh PEeonpE DL RE k)t b ens
oxg%sr.ﬁg 1%&9 deh Iﬁ?gfs Wg@f&dattgem% SRl | I%glrélsﬁgﬁ'eﬁf

further har maceut i cal

at}feﬁfsm&fcﬁghlpdnalueg)n'prl SI ng: (a) at |east one anti body
nol ecul e that selectively binds to an oxi di sed epitope
of LDL, or (b) at |east one oxidised epitope of LDL,

A ?tﬂg iRt ?Jiét@d %ﬂ%o%é%e 1M gﬁ)v?des the use of: (a) at 1east one
pharmaceuti cal I'y-accept abl e adj uvant, | uent

anglaudyi reolecule 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.
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WO 2007/ 025781PCT/ EP2006/ 008594 26 A yet further
aspect of the invention provides a kit of parts

i.sj,ng components: (a) at |east one anti
WO%@%@S@& that selectively fJinds to an oxidi SEQ%EFQOS’B%"”“

of LDL, or (b) at | east one oxi di sed epi tope of LDL;

A %@fj f.ﬁgh%t algely JMNBE CinDerdid8 SRARREENTE: BFEPARCRomprising
rovided in a formthat is suitable for adninistrati on
comporgnfs unction with the other. By "in conjunction” we

i nclude \the meanj.ng, that the co .S TRy, b : s
IR S8 oFE ARG BBkal RS OURNERL AR ovicised
admepisielALDAN of &) ahRadht SXilisediopRipeof LBILNard t he
conponents may need be administered by different
rouesitioy at .different rates, by "in conjunction" we

al so | nclude the neani of..conse Lve L NJ t kQn
whg;eu.g %r%o_gﬁ‘ﬂf niffgﬁﬁgﬁﬁ%ﬂv\ﬂf‘fﬁfln ?fﬁ{éxsgl%eeq% Pgélzt%ﬁrrigng&
admB8ét Rion P RAbL withalld diBerl NCl ude atorvastatin,

cerivastatin, fluvastatin, |ovastatin, mevastatin,

pravastatin, rosuvastatin and sinvastatin. In an

di.ment _of t.he | i i :
oS SPuR e et Vil b 2 s PR Wi
fordditniuithitol @ 67 Bé AP Y@ a8Rindstiatieh bl ehespatiemt dHbwaer, since the

conpounds such as dexamet hasone, bet amet ha_sf?ne,
comppenhntsoae peqs kecardinsinisisrrs, bit diffsrent rooMes s at different rates, by

«.hydrocorti | ¢l DOnOE . e
T I T N
sepipdtt aliRiisaTes Vith@sthe Mphd@sismbstregimdpl i ng conpounds,

such as the anti-inflamatory agents |isted above, to
anti bodies are well known in the art. 25 A further

t _of the.,i i : ; _
SRR e, T R ol el g,
mcVh B8R0 FeAvaERGS, GogivadaRSandniavastatiei vi dual , the nethod

conprising: providing an anti body that selectively
bi nds to an oxidi se epitope of LDL, 30 and testing it

in'dl 8lb@RSaY: {PMmeANEIRNCHR Aliltdp! RAHSe 'BUpREShO anti-

inflammatory agent.  Suitable anti-inflammatory agents include steroidal
compounds such as dexamethasone, betamethasone, prednisone, predmisolone,
triameinolone, 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.

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,
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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wherei n regressi on of atherosclerotic plaques in the
assay indicates that the anti body is one that induces
fon of atherosclerotic plaques. WO ¢
WO%{%@?%@%?MPCT/ EP2006/ 008594 27 The at her oscrg?/g?%()86/0085)4
pl ague regression assay may be an in vivo assay such
TheSuleR@cRAtIIYagie degresslas assibady ibe dixampleaRapsuch as the
Preferably, the tested antibody has been isolated from
animah megels dptcribetip BrampieRer 4l i brary as descri bed above.
Still preferably, the tested anti body sel ectively
bi nds to an oxidised, in particular NMDA-nodified,
Préfepbiyd thedestddvattbbdphasAReBisbifed ftehdenmidn adibady frhguiynt
_fragnments with desired characteristics of
libgarnay desetilad@bpye. pl aque regressi on may then be rebuilt
into other antibody configurations, e.g. full length
human i mmunogl obulin, to be used for therapeutic
StillurBfRE®Sy, the Wsted mhiibddyrseleetiveds pinds t@bn bhatisedy enparoeular
NEBr ovi des a net hod, of identifii{Fg an agent 15t hat
Aduedified agplidecdesived from ARBsd®9.er ot i ¢ pl aques in an
i ndi vidual, the nethod conprising: providing an agent
conpri sing an oxidi sed epitope of LDL, adm nistering
Idériti€icd @8tbody Gragmehmdiith dbsatd sthacackenistied dfetlusodcaratid plaque

pl agues, and_ 20det er m ni ng V\,het(Fer ai d ,agent [ ? Ceg‘fh
regregsiasisBpY, Hiep el ipfe radlac |agH Y COBF BigraEeT Sa\ﬁrﬁ’glf@' Ien
S Lt e S S el

at herosclerotic plaques. 25It is appreciated that the
i ndi vi dual may_be .an ani mal  nodel ﬁqf atthgr ogél er osi s,
A stild Hurher gsnset b inventionmpredes pmeinod Qi idenfiiyingan agent
i irf QRiRARidfal, &he method
e A0S POt OF oA, e B AR B A metho
cotpeispdual may be a human individual who has

at heroscl erotic plaques. 30 A f%%&@?é?ﬁg}i of the

i nv&¥eViiAg pR AFANE ERMERSIAE BB BYdpe

administering the agent to an individual who has atherosclerotic plaques,
and

determining whether said agent induces regression of the atherosclerotic
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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at | east one conplenentarity determ ning regi on (CDR)
that has the am no acid sequence of the correspondi ng

nti body 2D03 as shown in Table 2,
Wog@g’?’%ﬁgmlpm EP2006/ 008594 28 at |e\£g TER L0045

that has the sequence of the correspondi ng CDR of

ant i,b gy Bﬁpdﬁyk At THOWHe isByubadY 6f Zre MF@pPIEAL TR Yof

the antibody has two or three or four or five CDRs

antibady 120 4 asshsws aylishie @ of the correspondi ng CDRs of
anti body 2D03 or of LDO D4. If the antibody has three
or four CDRs that have the sequence of the

MERP:&E R8I tHR Uinfeb¥Rsy s 178 ok BReY orftiBoofivedCDREGhdDhave the
Is preferred if the antibody has_all three heavy chain

sequencd Of thicereesponging CRRis of aikedy ARO3 RaELPRL4.0
sequence of the correspondi ng CDRs of anti body 2D03 or
of LDO D4. Thus this aspect of the invention includes

If afic ARMtIHBAYYhaROMRES SirNGour CDRs tHat elgavki giet sefiehee @PRshe
that have the sequence of the corresponding three

cotrpgiondiol AP PREDsansibodn 2930y oDBBO 4, 1b it Pesferrwh i) the

s R BB Bl G EEMELRR PO Y e hauns
seli¥hB&of the BbrréspahdingDRR st attidody aDOB @r s£LDENDE. of the

corresponding three light chain CDRs of anti body LDO
D4, or three heavy chain CDRs that have the

sequence of..the corres [ r :keavy chain
B By Hisn N RS SoBBRER ) e

ant itReeYighOMMAM EBRstthataRive kigheqadnat nf GlRressportding three

heavy chain CDRs that have the sequence of the

lighb ehags GDRGioh antiory 2603801t | body 2D03, or three |ight

chali and. t ' .
cequBre By P CBRF AU B S Salele e EmS AR
hehfy éHagh @DRs BOEMida@SDOBtorconpri se al | six CDRs that
have t he sequence of the .
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.

Yet more preferably, the antibody comprises 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.

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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correspondi ng CDRs of anti body 2D03 or LDO 1)4, it is
preferred if sone or all of the 1, 2, 3, 4 or 5

" -identical" CDRs conprise a variant of t ,
wogg%bézﬁ'%g of the 30 correspgnding CDRs of ant ?Eg@ﬁzygggﬁsm

or LDO D4. By "a variant" we include the neaning that

CIHRSf ¥R[HodRD0aSr BDJ BAStrypRIfy eRUSREAT ABR ddgMetdettas 5
t he sequence of the corréspondi ng CDR, nore preferably

or ftor et oromy ¥ eminmacid pesidusrdiffergnes frpmdhe sgpumes ohthe
| east ..909 t .leas % preferably, the
covs%oaﬂPg@%%&&%?%%@ﬁg?r 19@@3%% 99% sequence identity

with the sequence of the corresponding WO

2007/ 025781PCT/ EP2006/ 008594 29 CDR of anti body 2D03
Thi aspexpofihe imeptiemincindehantibpdy 2RA3, and epfibagyddddded-has 5

or 4 or 3 or 2or only 1 amno acid residue difference

fromthe sequence of the correspondi ng CDR of anti body

The IR3tiek alkdRchiids abantiody &8P edéctivblytInRisito viendaidiged-LDL
i ncl udes "anti body 2D03, and anti body LDO 134

. The
epitppeethiat im sdeasivelynboundely antibosyi HOR of fxt andibody thilye| 4.

. ¢ he. oxi di ) 1 . | .

Mol Pl Bt B 5 AR el S5 R I

oxidieddadIe fitdetHat Vil 8é1B& veRNYouGd W Tundibbd 102093 9ebe citibedy
bi nds to the 10 oxi di sed-LDL epitope that is

LI3@ Deécare wisll ynown trothp persar pbgdy irvheattor by anti body LDO
1)4 ire well known to the person of skill in the art.
The invention al so includes a pharnmaceuti cal

THeGARRRASbA hIRA irtAMRE b PhithaRButdAl ¢dIgshsitRacondrisggtad dntibsdy
aspect of the invention and a Bhar maceut i cal I%/i i
aceqrdivg e iivaspeqt of the; invention anthe Pharmpcaicadiasrgrableqarrier;

aspect. of t.he inyventio r. | I.Gl, D& 1
en BBy Lol GO D ob e b7 10k Ih Ao s e
usé BF @DAdtNAdY BedoRBn@ (O abt@nf e iBvéridh ¢ ireparttion of a

i nduci ng regression of atherosclerotic plaques.
mesjigamght gom indysing wegressianeriathearsclernticalaques.ar e

i ncorporated herein, in their entirety, 20by

ref erence.

All of the documents referred to herein are incorporated herein, in their entirety,

by reference.

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 203 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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The listing or discussion of a prior-published
docunent in this specification should not necessarily

n as an acknow edgenent that the docu j
wo%ﬁﬁnﬁg ] g@?}glphe%s/oassw

the state of the ayt or is conmon gener
know edge 25 The invention will now be described in
nore detail by reference to the foll ow ng Exanpl es and
Figures. Figure 1. Lum nescence ELI SA denonstratin

Figiurr?.GLIH. BI6d sanisip Y. EianoBAD0h sl Lk B3 Guipadiekdto

MPRrdiiet Sun ot rla FETl Riredtes KISBhE bhgtHls
an¥BEd e Shd\RnleRRtiESE NA Firifhe widd dét@nfinedBy Biactreeaslysis.

et
entities. Cu-L represents copper-oxidi sed LDL.
Bi ndi ng was detected with anti human 1gG conjugated to

. ' U= relati | um i
AR e e S A e
iRk 68 difepdnt MDA R8didkd 200@nan ¢2! EnikSadds [dapdbae);t 45
MDA- nodi fi ed human ApoB-100. Control corresponds to
(abioAtHoRY); 8129 (G921 9801 FdY3 (a 21Rd-Hakk B2APi(arAl 36-3155);

fdd it t ' ' LY.
ord AT o T2 A5 PO RS PG 1R IS e e peglong of
hunkdn E8o @002 Bohiehee. @ ’Ifhén&iﬁifropflepﬂdfef\ﬁﬂse AtnolRAlenmti fysiad-
antigens. P2 (amno acids [aa] 16-31); P45 (an . 5
copBinisg peptidel SO Amnorfed, 1idatl)., Paies afeaplosted 1as signgl/10°.
AP210 & an 33136d- §15d'5%1;t nd P301 (an 4502-4521) are
]Bkgﬁ‘flfl 28 P& B%n iRy to the speci fied regions of 10
human Apo B- 100 sequence. The control peptide was a
non-rel evant |ysine-containing peptide (MA:nodified,

Figreeck imnmachistapleenprajtstaieing o Wirgaanlaquss Wil Gy il Edns

St e R L S T AR
peB®Nddse borffhgatedBand@ininkibody andBisnitho dehiitind ytaistisg det ect ed

wi th a horseradi sh peroxi dase conjugated anti anti body
and di am no benzi dine staining Figure 5. Plaque area

in. . the C i r LC: i
T e e i
treafdd i E303ahe MEMES, AMD6etiahd A TDHrBoxdntdbsdes viblich Bre

i sgtype matched FITC.8 anti body sed, as a control.
soppiger ey srdbD adbedsspayaedd HaF-D Aoty Was tspgeas 4

e S r 04 al
coffih° PUERE AP ERRN0% R QR RN Rolify T TR RANE: e
expreaaddne percadtagriafaotatplaqoy drea pettotaleatearatthe dbmgrdinghotte.
anti - oxi di sed 25 ApoB-100 |1gG bl ocks MCP-1 rel ease.

Human nonocyte derived macrophages, pre-cultured for

i | ifh driteigled
Fl&n {tﬂeg%ﬁg@e ﬂgfm%ﬁat%?ﬁgl%c |es%gq§§pg%%gg&%eg% cl onesf , e
ApeRra00 vgG dleks MCP-dGelease. s Huinar nymiogyteatsrived impataphiages,

e SRR e AR S
6 f;E.L:gL i f At idbd ﬂgﬁ?ﬁ"g}gﬁfﬁ I RlnkS HeBatBe dRtHER®ralned

our donors
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

values 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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Figure 7. The MCP-1 bl ocking effect of anti-oxidised
ApoB- 100 1 gG on at heroma-1i ke macrophages is rapid and

wo ShARh&spver tine. Human nonocytes or WO PCT/EP2006/008594

2007/ 025781PCT/ EP2006/ 008594 31 human nonocyte deri ved
macr ophages were obtained fromtwo donors (circles or

histatiedcytke s eat in@bphaged Bereadtdisedifesie tivb dahad (wirdlds or
60ug/ nL of the 2D03 anti body (closed synbol s})) or the
squgat refpeetivelboblie qediperere fraped @jthiOpgan! of thedPa? antibody

left f h ft - t .of t.h
lhafoaytats Rt ) e (opreBLR S ey
sef 6 ©@hbhs$ 6F aftdr pik-alhse of PERRGHYRYROTS MedSs i Mk r&dnandl

analysed for MCP-1 CC chenvol ci ne content using a

hugsmrreren Qfighy seivefi graphsy BupSpatams teeraisolansagns sfalysed for

i plj-cate values with SEM . Examl,e,1; erat.ion
M Pkl et b Ko T T BhG ELISAT P A
médds bPfriptibatt OMASs WitESER. on oxidised LDL Human anti body

fragnments binding with specificity for oxidised LDL

were selected fromthe n-CoDeR library essentially as

d i, b Sc.hi t al,.2004).. I ef ly:. the.librar.
E {555 15 el bbbyl i) B iRt
foP epitdpts pk&et diPofiisk@IMIOf bi otinyl ated oxidi zed

peptideS derived from ApoB-100. Bi ndi ng phages were

selected with avidin coated magnetic beads in 2-3

R e
seltedifftéh the MMDADeR Mibrdey eSoehdilBes dd@éﬂiﬁedq&lﬁ%u angl, 2004).

ApoB-100. The anti bodi es bound to MDA and oxi di se
Brieflyirthedfbrarpivag supragrs - witiophisge displey rad s¢legted fog binding/to a

- 0 i forns,.(F qure . [,hdj . g
i 3 o on s, el L8 BT ARER 10 Binding,
phiaﬁes\hﬁ?éré Beltdie! Witheiidth @atedidgpetlybeiidd & 2-S reondasiedlestibm

that of antibody IEI-E3. A conparison of the binding

(Segrsking ¢rcalst (2860)d¥aramoBiodechnp Il BESS X-Bin and Aiaally prrgeneddor

e - . CE it or R

b P ot B Rl B T MG BT R msbodies

bolih@ e MBA g Cii dxidedafenay o2 BOE ant &pdB-108shs hwano itheir
igure 4, the antibodies al so hound with specificit

F
native, morxidiseddount (lgweilo. phabindwnemnd aibuty of e aptibodies

ond MBS f BERER s b O RBb e GERGL 13 i Brapared

wid that beambel elBLET. Pl ashesisb ofitherhding dpdcificdtiergof 2D03
i munot her a{Jy based on passive i, ni sati gn. Met hods

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 ftissue as assessed by

immunohistochemistry.
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Ant i bodi es 5Sel ected scFv with desired properties were
transferred to full length human | gGlL anti body f or nat

WO%@%% %r}ew ously described nethods (Schiopu gtrabaoos/oossos

passi ve i nmunigation and tissue
preparation Male LDL12. 4- %poBec m ce on C57BL/6
,%E&h S {rBAr middelaking

E %ﬁ%%&%@ségﬁﬁ%sgﬁgﬁ?g%ﬁ% Lnéen From 4 weeks

imofuregkertipy basedeonsrseive édomnisagion chol est erol  di et
%’\%@éﬂg% chol esterol, 21%fat, Lactam n AB, Ki nstad,

n) provided ad libitum One week before the first
AhdBsRssation the diet was changed to normal chow At
— 25 weeks of age one group of mce was sacrificed to
SedztedescBy vathalesiredopropertics herd teansferred o flblgagthdrman lgFl

til at t
oo b B o Sy doh iSRRG SRbe R Ao
intraperitoneally with 1 ng/dose (0.5 nlL) of the hunman
IgGl antl bodi es d|r ect ed to I\/D nodi fi ed ApoB-100

respectively.

M%f[ﬁ?@@ é’er(‘:?ng 5?1% '%%@?«éé %s?a%ﬁg? HeEF 1R aboratories
(BaPAbFRE -MENESA J\:@Fé 2 RASn W Fredetpaade Frémtd Weéksai;f age the
1-week interva O The mce were humanely killed at

mize weee fesl wlﬁlglagbo bgﬁer@k dighful Harcheastemk 8&811%4#&‘4%“1 AB,

t d
UG SORDURL AT IFRR, Ul DB B APl dacon
h¥ Qlet W ENmbdd toAshfnal SicRY, e@t ESHMeﬁ@@f a% treagrbip offui@r was
whol e body perfusion with phosphate buffered saline 2

sa¢iBSY t6 otrhooakeaiconyrobiferthe ryeloef p(law é%@twset R mugafion o
th,Sxpetcieh |8, DieBE SFoHPs f, ALCreBRBNAL dlbeMhOChfAE

escen

mﬁaﬁeﬁ@ﬂeﬁ@ 'fuftﬁq @F/d@get @"snaiL) foﬁthe&ﬂ@ha@d@@& cmuv@dms gisereed
cut I ongitudinal nount ed en-face_ | unen side- up
to MDA\/mp #poPsi %’mw,pﬁéﬁs on thacentrol agt bedy IespesHvey. Non-

T W e
weh REVREohtRd. EXPBicdCBmY wbre pépehied Qltinus e 1iweek fmtsrvatsudy .

Anal ysi s of Plaque Area Staining and quantification of
pl aque area in flat preparations of descending aorta

T%&uc& r'ggg:ﬁl%ﬁél%lygﬁﬁ&&%g%? rﬁ:ﬁglg H{S%% g¢ 2% EdnBRflation through

cagcﬁ&m glaxﬁa&apcaﬁaagzﬁmﬁﬂ@aaé%ﬂes 300 gquliﬁ afedisvilﬁsdd water,
{

Cenpridiabisgie, | age PHAMPIARS) Goeflc ndof BaDs. aipnBstsse

m@%pﬁ%\fcﬁ{egl%? ljg{:terp Lage b@&)eﬁft ggﬁ&'l Qith ?ﬁ&%ﬁhhﬁt b&@dred saline

a are prese as nea t andar d
(PBSY |f@ltdwmd byAHtochbise ¢Anirbeodatlanvalsiopghé bca:re whas) simsgcted

t tailed \Mhi t t. Stat fi
o S O T o Gl Bl e

dissected free of external fat and connective tissue, cut longitudinally, and

mounted en-fuce tumen side-up on ovalbumin- (Sigma, St. Louis, Missouri)
coated slides (termed flat preparation) (Brénen 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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to Results Reconbi nant human 1gGl anti bodi es directed
agai nst oxi di sed LDLwere conpared in the study. W
viously shown that the IElI-E3 antibo
WO?:@@%%&I y inhibits the ggrly devel opnent o?éT/EPzOOGmOSSM
at herosclerosis in ApoE/- mce (Schiopu et al, 2004).
plafud UABH %Q@di@é&ﬁ%}f:bﬁﬁﬂsﬁéd et eflicA@RbPSt arld WoRpaREi BidkE
i'sot hi ocyanate, FITC- 8, which does not bind native or
mogpicsiesdlmege DigaBlush ekl dbe FeSes PEDTeBg blaveryio o Pl
ﬁg] a%nti bodi es on at heroscl erosi s devel opnent was
APREEY on LDL12. 4- ApoBec m ce. The mce received 3
intraperitoneal injections of 1 ng antibody 20 per
dose at 25, 26 and 27 weeks of age and were sacrificed
Stamshenbrralysis er the |ast injection, at 29 weeks of age.

he general, health statuys .o m :
Def el RGP 0 e b TRt iBmon (elfRE e ot gras
peFb@tdl LGantwdithilar ansaswammnddshe Swditiandigifidancd was
groups regardi ng wei ght and the plasma | evels of
coptidsreskatéreolevel il 03-i acyl gl ycerol (data not shown). One
group of animals were 25sacrificed at the onset of the
experinment and served the purpose to determ ne a
RBagel i ne | evel of plaque burden. The extent of

atheroscl erosis was neasured in Ol Red 0 staj nfﬁ
Resombiacsl Sopar 3G brentdpdicnodiessichcieainh daBiskshi inal-viere

aorta.. shown | iqur I S [ '
coftfirsn e SHENT W& Y B viugd shobfi® it AT AniBoay

effeltfvely Gatibieh @l BB1S datel6 r ¢ atherosélerosionior AlpoE” mice
anti body and to the baseline val ue obt mmn ce

(Ssiomoeeb i) shenman Tetbh anipadon e e PGt RVGIE e
st oD s Bl Br BB TP s v as

s donmél. 003) conpared to the baseline value. The

ot her anti bodies also WD 2007/ 025781PCT/ EP2006/ 008594
34 reduced pl aque burden significantly (p<0.01)

0 r = r /-
THEHTRE! SEalboBles Y ahfelinds depiaRoR v ReRR LDER
ApoBeatieat The tohice eeivied riafitraperitaneal gGdctims iof ddingsintibody

agai nst _epi topes on oxi dised LDL si, ni{%cang Xﬁretgu?eg
per feser 2t ad At weels<f| age 3ne Vept SAYTIESSG A WagEs atter the las
o endi ta | j I ;
G A 2D 4R 7 B ST Bl MRHE tanl 61 WU ice way nox
inflivabed EY-3 @ibbde tehinent.anThdredies  ndatgnifivent differences
di fferences between plaque area i,n the %r%ti bod

o e 4oy Pl s rieeardng v Blad TSR el of
Lhat ' | th ' i als were
chETRE b oy ol datd B MdFRy” [Ohe Wl B allnals oy
sadrifided chiticiee o1t of sieosxpefimehhandselet tiei purpdsadaaistermine a
Anti bodjes found in plasma from human i ndivi dual s and
baggling devehotaagus MW di sed 15 LDL have been associ at ed
wi th di sease extent, progression and degree of
activity in many studies (Tsimkas et al, 2001,
ThSakxesn oftatlerosckd@?s Waaggicartedlin @Y9BEd Qestained ofn-face

such, antihodjes may in the future becone.useful .as
PrERRFRIORS Of Bi° WersiCt gabéﬂ@%fl 808 o A5 PO g & Bl test

i | SHi QRS Felbh 8861 oR A bRIILE bleh $E R 1RARA animals
mﬁkgg%kﬁag%%g%as%%4 Nﬁélgso]r? angﬁlﬂovanen, 2004) . )
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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20 Patients at high risk for nyocardial infarction and

stroke need i medi ate, fast acting and effective

t nt. Statins (HVG CoA inhibitors) are ey
Woizﬁ&g#g@énti ng acute cardi oyascul ar events bys%{%g@%ﬂssg“

pl asma chol esterol content and by additi onal

. - , i . £ biou

e
or ithedt bwe¢livietvaluer epl aci ng statins, would add to their

efficacy by using different, conpl enentary nechani sns.

A direct, imediately effective antibody therapy could
D,%ﬂgglgf,ore be the answer for the vul nerable patients on

e verge of a life-threatening cerebrovascular or 30

Thearetcaicshelyi shoeted thdétréramentshitwecombingns hymas dg] gntilpdies

againgt. PUOTRS, Bl CCHIMT T onS G e dbsht iRt 105440 of
aﬂ%o%%&}t%\?@hﬁ?estiHech@)ﬁTeﬁ‘dEhdiﬁE A A QS CAEMAl b dele CTheamerh

r'a period of 4 weeks. As nentjoned above
effikientrbinder D03 sdymbdith baveps siongen effess dhasy BHTES pr Hguesher
at t.he tij initiation pf the treat
an3biifio pat e AcirimesobaPegaagays 48 B8 Lffay 2R eroups
egﬂif' bR eHL BOhensahieedr the first dibendtng ahhibotics
w%#?? Ihemga%]%%/}rbodi es t hat vf/e useolr were human | gGl,
biaditg bo dixiksed coanapé d.Dg hiaves theheapabilityx toDindagd peeressionTi
hom)Leg&}/ kietvveen human and nouse ApoB-100 is not 5
atBEPICEEUC RIS ing to a certain extent human anti body

bi nding to nouse oxLDL. The i mmune system of the mce

reacts to the foreign human protein generating m)uq?,e
Amtitioidiels fiorend ih glasma rftanb bumes individuakioandedireeted pegiast Qagiged

jth t f..ini ted tl i i at-
Ui, e S S0 e ith S lE b QRRS ER bl defuicTahtiey
inhEY QUALY (T3hRIMS £SEHDDOY Rllorish e 2N04P2, Maggieer al, 1993).

anti'bodi es m ght reduce the 10 effectivenes of the
Lévalsanf el antitwdioremay iin theciutusy becomriwgid msi Papiestifag

it. by i nduci i ; ]
o Pl 0 R Hlafh P ARG bliRas vison
aridHrE BIBBIN0P 00428l lsdontand Mdvanan 20®Odi es agai nst oxi di sed

epi topes on LDL 15 Mol ecul ar nmechani sns underlying the
at heroprotective effects of anti-oxidised ApoB-100

0Xx - 100 t] : 3 11.C I
R e
acBthaqke FRvelopsRienan&tying (HBVGaiwo $ihibitas) e effidient in

d ass, 2002), and the observation that anti-oxApoB- 10&)
pravnting aguio cardiouaicHen evVeaECh e d wing PIa R chles s nt an
; ' 1FRd: made to
o SR e tfod. SEEHSRY iy StBlouP BTt W made o
ddvengtieanmeat @f MeRmienpavhishyrathenthah ireplscng gtindCRvanldiadd
its receptor CCR2, is the nost inportant chenotactic
todheieeffistcy by usiechiferents RAMRREEHBRAGE ARSI r at i on and
m gration, and has been inplicated in the atherogenic
process at different |evels 25 (Charo and Taubman,
A2DQ4) imBadistelyefetliye antibody dretapg douldeherefoss b thietapsweérdor
t he at heroprotective effect f. anti-axApoB-100 1gG
the nelpfable pREeHE BN YFER thﬁéq@!fiaf%@ﬁ% a‘ier%bﬁ%"a“‘gaf or
T i tRat G TttaeM@rring the mice
o e R TR ol OXABOB- 100 196 gt Efiring
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.
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30 was found to decrease MCP-1 rel ease by up to 60%
conpared to cells treated with control 1gG (Figure 6).

on@ﬁm’hﬂ@i bitory effect was titratable with ”Hi‘é‘wfégﬂioomossm
e 1 -1

fects being observed at ;30 to 6Qug/m . The
bl ocki ng effect of anti-oxApoB-100 anti bodi es on
mat ure macrophages was rapid and stable over tine
(Figure 7). WD 2007/ 025781PC T/ EP 2006/ 008594 36
Thetamtibodydrestment adydreseven maip efferitva it Bupawy ey puge. Jghe

. r 96, hours,foll owi ng i i i .
anfifiodts, B 3R Uik Wbt AE, 1R EF Habod Mhidhed asgings human
oxlDICABSB-A8D. TheR Mitiberciamhanoand @Gus! Apeid 0@ is not

steady increase in -1 concentrations over tine. The

pekfpRt, Impslidiegk iong cetdie cxtenbburatre ALRORE DEIAMD I EBRRSSOXHER-
T%E%%&%gsg%ie%e : Qh'g r}%ég %%aec R t‘n@ f&refg%hljuﬁnérﬁﬁjo?etif %?%erating

reatnent of” nobnocytes w

m@i&imﬁ&ﬁﬁﬁﬁ-%@@ AnBGodiey 1B cheelats negstilelyedithrtha amount of
~striking 60-Told decrease in MCP-1 concentrations
infeotep aniébdias stiBrpresent inguzsnaca tedtime of guthaggsation, as we have

Ant i - oxApoB-.100 | gG.tr.e nt S0 t
POt AR iop i 20T RS ABBGCO R Rapoe the
effeeB9dHeY of 8RIkhRe I%GID Qe Wefricd cbloelktiag theit binding sites

ant i oxApoB-100 1 gG or control 119G for tw days. Cells
onberindusingitbeit elgarance figmabepirculadionat ed and quantit at ed

by real time PCR GCene expression was related to 18S

RNA. Monocyte cells incubated with anti-oxApoB-100 |1gG

E£fhple\3° Mcdilation mﬂ%rﬁﬂgﬁﬂ%ﬂﬁﬂit@@&ﬁ\ﬂwm antibbilies
| evel s conpared to cells treated with control 1gG

agadiest axidised spisopes. onThBLNMCP- 1 bl ocki ng ef fect of
anti - oxApoB- 100 1gG was not due to a general cytotoxic
ef fect. Macrophages harvested following treatnent with

Malcli %ARRB s 10ryais Wey sthéteptofectiva ffecmsofdaiteoxidised
by tra/pan bl ue stai ning and subsequent ﬂg&k}ys%s in.a
ApORH00 fosApeB-dR8) agtibody Agrimest sAigJaSMPIRIEY characterised.

at hero t ] LT BEARCE: NHohRR e
B ARE RO O GGl L p B e roBCROC R oistags
(15 ehrRPHaf 2062)YCrdl thdV@bsdrvationpithint anti-boApoid1 68 yarsitady

macr ophage recruitnent and mnge:{lat,i on i ra eal th alnd2004
trefitmentseecreBpRscPIRdUsa MaGIoPHRIC EOENt d WYk flefl, 2004),

cro . LI ORI ' - iok99
o [ BRSO B SRR e ract 8 Bherch?She
MIE398) pativaiye Goastititeé By diCR herdsis| eeepérs GURY i iv ahe |most
~vitro stimulation of npnocytes vvi({h MCP-1 was %hovvn

t
irpprosiant ehovorieriipr direston PhTaAGEENEI AACTRRGRES TRGITARCE 140
L he. ] .
5L GRE BT bpn, STkecl R (R Ol i ST Lol MALSRORGES
(OlNatd ot Taibehinn0040. IEonbamanklyyywe draorigedithe poestbilift dat the

that treatnment with antj- - 100 ant i.bodi
aiprDRRS e ST 1IVENT RIS O 18 Bead HgiBate pistie
MEBY Uohhiflde pR2007/ 025781PCT/ EP2006/ 008594

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/mi. 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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37 potential side effects of inhibiting nonocyte
mgration to inflanmatory sites unrelated to the

Woﬁé@ﬁégﬁl eroti c plaque. Exanpl e 4: | ndu%bfﬁgﬁ(wmosssﬁt

§sion of atherosclerofic plaques in anima
model using i munot her apy based on active i muni sation
Mémﬂ%néé}kﬂaﬂans%ﬂ fuperakfahts(iBsthicaSUcts €12 & 96 ASGS follominig
et al, 6, g et al, 1998, Zhou et al 2001
md\ubamvomﬂat angl- ox&g%»‘)l Srigi ﬁinaamsisﬁqwnﬁe%t logedevels.

Fredri ksson_e 0 V, hgmto
co téaséf FE%F’I e "YI&‘ %téo,% %’i%l a?@%vseﬁ u%igetgald? o%ﬁcge%gé;t ?ng A
coN@aFhitfis 30 e, BRORICEC bidchbigefatovalsves nidry pwmdemﬁy

(Nilsson et al, 2004; Hansson 2002 Sherer & %hoenf 5

wl@ﬁomnbzhlcm v&rmn@éagwdzwh) freshy esolpsed mpngextes (F
Trggtigna %&%c\)/c%e%g gaﬁslt()() Bl fgeR ﬂﬁfré YER1Ed ¥Na

uce e Sl ze

VGQ%ideHeSttrée@e nham@m doRtRtratiopoReparad de amerol ddGa
g fat diet for 21 weeks starting at week 4. Wen
treated cellce are 25 weeks ol d, one group of animals is
sacrificed and the extent of atherosclerosis in their
descending aortas is determ ned. This group serves as

Ari-5088IB-N60 TP WRatriedt Was al3otibendewt phlaefMCP-1 synthesis at
at herosclerosis in other groups can be ¢o d.. Test

(h rumeHnGOTE] v RSRECIsOlRIEA TBORCY 8 Wi DR it fali-
t k the h t d
BN Thg oM e SR e s e RS AR HRKA

w@ﬁ@omﬂa@ ah@\qaimtﬁitedib? ebASthe PORI. sGems dqirﬁsmmw related to

2, above, we have d m)nstrat %&gthe ext.ent
188¢ Rwaqu@nwﬁ@ slls inopbried apPeABORFARIE] days

snbEY ol B Gt MR P P 0%, evﬁédi“’?‘%gi RS

cogﬂbl‘[?b@(dﬁtaﬂoﬂ@l%ﬁj their descendi ng aorta area covered
pllaque at the age of 25 weeks. Vaccinated animals
are shown to have a reduced plaque burden conpared to

Tﬁ&éﬁﬁn@gﬁbﬁ%&ggl tr%gé?t 3Pdni e ABBESD rlgG%Qéjﬁet dil & a §eneral

I Mmuni sati on ag I nst epltopes
cytoreniel effbctoMadtophagds diameesietl fbmlxwingrtrelanmjlt tvatnantedybpoBn

10p e weip by Mispieo deeriRaS e FYSuRe P T b SRRt
w%%gﬁig%gﬁ%ﬁs%%g?%&% 38 References 1. Aneli S,

et al (1996) Effect of irmmunization with honol ogous
LDL, and i di L I th I
O fiefRs | wee oiianitee rApBIPEleoRls FBSCh b RPHIR R
an??@%gs ﬁ%e%e%b]t@f)gkffé&yongm%%o@% i28@ . mieropRibe aklcase of

creased sion formation in CCR2-/- mce
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 er al, 1998) or its corresponding
receptor CCR2 (Boring et al, 1998) protects mice from atheroéclerosis 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 ef 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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| Al
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which the extent of atherosclerosis in other groups can be compared. Test
animals, vaccinated with peptide or PBS only, are taken off the high fat diet and
given injections for several weeks, after which the animals are sacrificed and the

level of atherosclerosis is determined.

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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7. A use according to any of Clains 1-6 wherein the

anti body is an anti body fragnent. 308. A use according
to Caim7 wherein the anti body fragnment is a single

chain anti body fragnment (sgfFv). 43 10.The use of at

| east one antibody nol ecul e that selectively binds to
CAAIMS di sed epitope of LDL in the preparation of a

nmedi cament for conbating a cardi ovascul ar di sease

associated with atheraqgscleragsis by_inducingkghe _

1y egr Bse b lesst gre antihery dhat s¢lettivelydhingiiesn;axidised epitope of
Lbﬂqg%hgg@ga%% E?E medcah®nfhaf indlceQ ke84l A% f dherosclerotic
Cardi ovastalar di Sease assocrated w th ather oscl eros! s
phgh@ched ihdiorduebwboany oaid gryskdifdmane, a rywloavaskiuddr disease

infarction and stroke wherein the individyal is one 1.0
aRAIAC ﬁhf“%ﬁ“’? crogisisaiceied feogn C‘f@l’%ﬁ@%é‘é‘e%ﬁ myocardial
igtatdNaddstidie preparati on of a medi cament for

conmbat i ng a cardi ovascul ar di sease associated with

at herosclerosis in an individual who has, or is at

risk,of havin a,cardi ovascul ar di sease associ at

20+ nAtRErSEaRie o LIS o PP o fiec PR HaPpE § LoL
cSthS@Rs an oldieedlefitdle d{EE1o®n and stroke wherein the

i ndividual is one to whom at | east one anti body

nmol ecul e that 15sel ectively binds to an oxidi sed
epi t qpe..o i I D [ i ndu 3 .
3¢ Bor B0GeGloelitng @ CAT A FBEEE Y Sl ARSCABIS 100 i setecgea
frain the@séupocumsidtifig BOSEQMDI Boull ao BRAbr Sl feginiane bymbiisidg at
to an oxidi sed _epitope of LDL and a statin, in the
legstenenngequbie gmine sradircsisienet @ peptidg drosy tisarpyycopsisting of :
rveh r di sease associated with atherosclerosis
Slﬁ% I?nﬁit%gwlhg'ual who has, or is at risk of having, a
cardi ovascul ar di sease associated with atherosclerosis

sel ected from coronary. arfery di sease,. car.di al
H nf aPctPBMENE g Rt | eReriAgHEn xS eS¥iopn ¢f LDL
c&hﬁ%e@%ﬁ'oﬁ{a@éeﬂ%gﬁiﬁﬂé\?ﬁéofEﬁL. 13. A use according to

any of Clains 1 erein the statin is sel ected
fromatorvastatin, cerivastatin, fluvastatin,

| ovast atin vast at i rayastati.n,, rosyvastatin
St e B TR8 T3 R CRns Y AN Bk RD g PREER bRt o Rt
cApiiRAY dpltape bNIDC ARt IRGMRES bRIisedl by exposure to copper or by
malone dealdehyde (MDA).

6. A use according to any of Claims 1-5 wherein the antibody is a humanised

antibody.

7. A use according to any of Claims I-6 wherein the antibody is an antibody

fragment.

8. A use according to Claim 7 wherein the antibody fragment is a single

chain antibody fragment (scFv).

9. A use according to any of the preceding claims wherein the individual is a

human individual.
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at heroscl erotic plaques in an individual, the nethod
conprising: providing an anti body that selectively

bi nds to an oxidi sed epitope of LDL, and testing the
antibody in an assay for ayherosclerotic plaque
regression, 44 wherein the atherosclerotic plaque
regression in the assay indicates that the antibody is

ne at induces regression of atheroscleroti.c.,.
10 R us G el B TR R S TERYALE s to an

oRMida0tobhar 1 DHURESe BRI RinQRMRNO TS S5RbdiRig a
pl aques in an individual, the nethod conprising:

cprdowiaskulyy discast bisboidied twidit athetosdtiovig|by ibfumeg the ragression
Xi.di se i tope of LDL,,.and testing,th .
od el RRUteoin, Y oA, who g on B 41 el having,
chRIgHas&aIlandisvder sksciabd eyias aliRfatictosp aflb@ed EFne S®tdHAry
in the assay indicates that the antibody 10is one that

aptay i eesse, agossisial infarctian Aed $5d®er oti ¢ pl aques.  16. A
et h%&?equ% ﬁ{eqhﬁlig’i(fugl 190?1% tq &'ﬁmﬁ y s?a% Vi@&cﬁrﬁin@stérgcﬁ

anti body has been Tsolated froma human anti body
fragnent library. 15 17. A nethod according to Caim
14 or_ 15 wherein . .the anti body selectiyely binds to an
1dxi dildedseitiopatinin A&f‘oﬁf-@ﬂﬁf@?{?n 263 eiFATIaR dPocorBeaing
c%didﬂ?&ﬁérf(?réeage &@o&@@&"with%{eﬁés@f&t‘?sﬁssigraﬁgﬁﬁéﬁih%%ﬁé has, or
20at heroscl erotic plaques, the nethod conprising:
iprabvisli ofy havinggentardiovrilsi Wisease assdclated dwitlpi attogpesciefrosis

, ;adm ni steri the agent to. an_.atherosclerotic
sBrgih EoRL ey Ry eiiy R he L RARF B 2kt
| NduGARrdiR MeLiBdividuaPls e HARE] Aredsk GnPh@HHES molecule that
25wherei n regressi on of atherosclerotic plaques

splaefivehi dinds Hatant pridisgeepitone ohbDihist admigistesed to induce the
G Rl AR fSgileE O 1 ¢ Pl aques.

12.  The use of at least one antibody molecule that selectively binds to an
oxidised epitope of LDL and a statin, in the preparation of a medicament for
combating a cardiovascular disease associated with atherosclerosis in an
individual who has, or is at risk of having, a cardiovascular disease associated
with atherosclerosis selected from coronary artery disease, myocardial infarction

and stroke by inducing the regression of atherosclerotic plaques.

13. A use according to any of Claims 10-12 wherein the statin is selected from
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pravastatin,

rosuvastatin and simvastatin,

14. An ex vivo 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 oxidised epitope of LDL, and

testing the antibody in an assay for atherosclerotic plaque regression,
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19. A use according to any of Clainms 10-12, or 30 a
nmet hod according to any of Clains 14-18 wher ei n
regressi on of atherosclerotic plaques conprises an at
| east 5% decrease in the ajgga of atherosclerotic

plaques in the aorta of the individual. 45 20.A use
whee dhd1@ttefosaRyotnplaQhie Gegesibonl it ahd ashrgr didivatdsethat the
anti body conpri ses three |ight chain CDRs that

apfihpdy ihenedBaiuadiesss srerasgion obafierosgisrotieplagygs 5 44 and

t hree heavy chain CDRs that have the sequence of SEQ
ID NO 39, 40 and 41, or three |light chain CDRs
15.hat Ahawevitr-henakeliofi cenofyiQEQ: hltihidy he:, indGceandgBsiandfd

@grogf%et%ilgv aﬁ%ggyjﬁgan%wma the metﬁoé Qoemgr?s ue:nc e of SEQ
providing an antibody that selectively binds to an oxidised epitope of LDL,
and
testing the antibody in an assay for atherosclerotic plaque regression,
wherein atherosclerotic plaque regression in the assay indicates that the antibody

is one that induces regression of atherosclerotic plaques.

16. A method according to Claim 14 or 15 wherein the antibody has been
isolated from a human antibody fragment library.

17. A method according to Claim 14 or 15 wherein the antibody selectively

binds to an oxidised epitope of ApoB-100.

18.  An in vitro method of identifying an agent that induces regression of
atherosclerotic plaques, the method comprising:

providing an agent comprising an oxidised epitope of LDL,

administering the agent to an atherosclerotic plaque, and

determining whether the agent induces regression of atherosclerotic
plaques,
wherein regression of atherosclerotic plaques indicates that the agent is one that

induces regression of atherosclerotic plaques.
19. A use according to any of Claims 10-12, or
a method according to any of Claims 14-18

wherein regression of atherosclerotic plaques comprises an at least 5%

decrease in the area of atherosclerotic plaques in the aorta of the individual.
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20. A use according to any one of Claims 1 to 9 wherein the antibody
comprises

three light chain CDRs that have the sequence of SEQ ID NO: 42, 43 and
44 and three heavy chain CDRs that have the sequence of SEQ ID NO: 39, 40 and
41, or

three light chain CDRs that have the sequence of SEQ ID NO: 48, 49 and
50 and three heavy chain CDRs that have the sequence of SEQ ID NO: 45, 46 and
47.



