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WO 2007/ 128796PCT/ EP2007/ 054373 1 PEPTIDES FOR USE I N
DI AGNCSI NG THE PRESENCE OF RUPTURED ATHEROSCLEROTI C
LESI ONS I N AN | NDI VI DUAL The present invention

gflg$es to peptides that interact 5with ruptured
NWOPPLEP&r ot i ¢ pl aque-associ ated anti bodi es TEH/ERR007/054373

i ndividual and to their use in diagnostic reagents
and di agnostic assays for determning the presence in

an individual of ruptured atherosclerotic |esions.
At her oscl HIFHIPESs PR HEBNIN PRAGNOHTRNGO MHE] PRESENCEf

the 1@ar ' Ny I i t

e ureR R ErotgB R 1o gy svorvaooa:
products, extracellular matrix and calcification in

the ipper_lLinin the intim f ap arter Thi_s ,

bui | dggef18?%%"'?\%5%‘6%%%%&%?%3?0@8| BFIot 1405 Wil interact
@atdi ovssotddra tliaeasd erodl e epldgud- N8 JRAGIRG GAUSBodies in

of 15deat nd iJ]lness in Western_Society, wll soon
BRchb ‘Pﬁgl% EhitRetehEalth B shidRaRdicdweggentreand

Jasdndey i ideisaQfs O Gethini §8hg MBI RSRNLICRNS an
anludln%owyocardlal Infarction (M) and stroke are

ABEL Heiralo ofr syrdsdiede athaT oefl eRatriswilegigne -t o the

preseﬁﬁﬁefﬁséﬂéﬂé@!é’£H1§Mcﬁ90n§5apﬁfiamma&fry disease of the
20at heroscl eroti c plaque, but are caused by the .

FoFemitScornst ian chechadpRgzedrivntile ascuhelsudbacefolipids,
QQLHQSQQHH%lQ agUE+e pro ?é@ﬁPgﬁh; E%%Pu&%#tﬁgkgigoand

di scri m nate between Staple and Unstabl s plraquées~are
geld¢ifdesdiiobednandei nohaedel imienredencetdfhan barge artery.

C o thi b _ : foth
YR B Tebe, o b Ehe hSar B TR Rkl eae-
pr oceGsrdinsigdeilre: fdibeays, caprosnthe tshoulderingeghaBe of

f t abl, I . The maj Limtati f
THRde A6t GHORGGFcal BPPESHT 9% KHar “EhdySEan BRFSBERS

wiplarideatt BEadfhi pEbVER N wiRIEQCRHHN @asfSm@jority of
resul t rkers to identify unstable or 30 rupture

%ﬂ%&u&éiggﬁai nVa8H§ef 2 bt % iredidisendyproedamt Infarction
eMgCizhtiCstBokbt hoet 86t 4@ @ rdertikhicat Qi of narrowing
atients having ruptured or rupture prone lesions Is
4ﬁﬁ tgvihpaBresence of a slowly growing, stable,
atherosclerotic plaque, but are caused by the formation of an
occluding thrombus on the surface of an unstable plagque.
Morphological criteriérto discriminate between stable and
unstable plaques are well-described and include the presence
of a large lipid core, a thin fibrous cap, erosion of the
endothelium and the presence of an inflammatory process inside
the fibrous cap or the shoulder region of unstable plaques.
The major limitation of these morphological criteria is
that they can only be applied after an iﬁterventional
procedure. As a result, markers to identify unstable or
ruptured plaques non-invasively and a fast, sensitive and

specific in vitro test for the identification of patients

having ruptured or rupture prone lesions is not available.



10

15

20

25

30

WO 2007/ 128796PCT/ EP2007/ 054373 2 Despite the

i ncreasi ng know edge on the pat hogenesi s of

at heroscl erosi s and the suggestion that several

circulating markers of inflanmation, such as

Gvo emctiasyss protein, fibrogen and interl euki nsPCHER2007/054373

associated wth cardiovascular di sease, 5bi omarkers

for non-invasive diagnosis of ruptured

at herosclerotic lesions and “a high prognostic val ue

for trﬁ%%ﬁ%ﬁg'ﬂﬂé3§ .2B829f né nﬁh&%l@&ﬁe B%t%ﬁ&tﬁaéhoﬁéﬁebls of

risk o uture cardi ovascul ar events are not read

atdidrallcéerosis and the a@g@@l@mo#bath%ewektczdfculatlng

t he .present .di.scl osur e Vi~d S
k%gﬁ %vé%%@%m%aaﬁﬁ33|s g? 2% C §e§HEva ﬁ%@ﬂéﬁﬂ fibrogen

atrlreriasekreeakits| e&r@rmssocz.atedl mtheca:e@ecavmmrm disease,

led to . the present discl.osur

deRerkeEd £ Rat "B Ith Ehedi T %iﬁgﬁgg%o ant¥§§é§%§?truﬂ
%&%e&B@&@BEotﬁcsﬁééhdﬁsIdmﬂ wl%uthpi5§m5£E&¢rnpﬂﬁemﬁor the
ruptured pl agues. - the .,identification,

tlﬁeeélﬁéserae% of erskw@*&#e?e.t&ﬁnit? b?ar J A g‘eo"f future

: E%r%ESQEQCQEaPXéWéﬁ%%(H}é inRfartadh 1 ¢ ONASI 1able.

predom nantly expressed in ruptured atherosclerotic
| esi oms, i@ SPHrkibrar yhof obﬁeﬂﬂo «DNAs ppefsengntdiaclysure to

expressed 20in rup ured aques. (as. des Yo
PABBII%r Syfh k(ﬂaﬂraa e MBS ‘é%o‘%"}‘gm%lg £ ruptured

%@h@iéguméraeﬂbtﬂ&316£&MS wer e expressed as fusion

proteins with the m.nor. coat o] ein f

fil amdht Ji¥ phageaMis. t%sgeﬁfggh orP rﬁé% S0 dpsclosure,
plepdigpeci fiead | y itenanfibodi esatn ploorhcéd spegifically to |

derived Spatients known to suffer f) :
PR BRLEP AoVt ecHur obhOBER ™ bk ur S Gor & i duals

suggegshyerroundapoir Serplagies Anti gen Sel ection
(SAS) were performed, Subsequently, the |gdividu%$ A
phage Foroies WePBLLBLFRER 9 HLIEESLoPEPRt-8F et f oY

%Pe§§£ fiﬂ?&é ligd duales  subf erbage faone 30 dmivred ibrary
erosc erotic aques. Wiile the mpjority of

pﬁecpnagepm@cpmwv- SHPEes SeROWB - WP HbsRd jaiherosclerotic

3B35PSE panen 00 6657305 PRSPt - i1 expresces

ahheupscted op laiesi @rss daﬁarpbeldeby's%aﬂaei reom adat | Errs Res.
R 1
BOOked 66 Erd feinPatitenthewnthorupoat ok ¢ Esio m:éfIf rodm
%Qfaﬁggéhéécgﬂégg"Tg To enrich for peptides that bind
specifically to antibodies in pooled sera derived from
patients known te.suffer from ruptured plaques (identified
herein-as “ruptured sera”), four successive rounds of
Sercologic Antigen Selection (SAS)'were performed.‘
Subsequently, the individual phage clones were tested in ELISA
for interaction with sera from individuals suffering from
ruptured atherosclerotic plaques.

While the majority of the phage-displayed peptides showed

a positive reaction in both pooled sera from patients with
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5with stable plaques and control sera (See Figure

10). Sequence anal ysis reveal ed that these four

cl ones represented two different antigenic peptides.

The inventors then further focussed on the two

¥R POUHETISEl (Figure 1) and E12 (Figure 2), tPRET/ERINE0S4373
only reactive with ruptured sera. 10 Cones El and

E12 were tested on a | arge panel of individual sera

(n= 38 for ruptured sera, n=23 for stable sera and
muplutrod athembssBr@)tic le31oﬁb03ﬂdEb06IéNWﬁbra from patients

si,gnific activi mean 0D450 sanpl e!
SR ShERDD BiRTA e HeoaiBe Canisoly ROt ias
lséraldpliblﬁ e6lt sekar (éw@esM&mQSdm@tm@ﬁéwl Yo leWHAS from

the stabl e and age and sex matched control sera
PESLBRT il obsetretred lesiops fgant tiom, setaream patients

&Eﬁﬂegt@ﬂi@%d@@@d&'cbﬁth:el 13- pyt (@ée 38 patd an |

sera (409 e none of the stable and control sera
teste eﬁé@ﬂ??v@“@%ﬁ%l$ﬁKﬁﬁﬁﬁieﬁlﬁhaﬁdtB?SE four clones

%Q@Q@éﬂi‘@éd N, Pl ﬂ?c%r%%rtughEﬁa‘éﬁidX L%%p@lg?ééqs%h%l %%ntors

and E12 even further increase senS|t|V|t
Vh@@ ﬁwwﬁhﬁntﬁPQqﬁaﬂdlaglt?erewajamﬁﬁQHnsuxﬁﬁ)(mmgume 1) and

éi‘g (Fv%nre 2To %%t r@e@% ghfeaé@leveo%e:r\e/g:glp&bléref:iosera

posi t react ion of rup tured Sera was

Cheneﬁwrﬂ]uraenﬂ [Ell&]@@xéelteseddZ&S‘oeﬂUEnﬂﬁS,pafﬁe\Le of individual
era _were pre-incubated h the synthetlc

56t RS S R By befnga AELY IQ5F Zangnd n=10

B@rE&%mEMSSMH%)(Ac VHIIRSSLIYALFTRSISNYK—NHQ)

representing the cDNA inserts of clones El and E12,

and w3 RbrERgiRd rigrpdicras. TSaRsivhbhn(Tatim giaee ODsso

42 1 OF Qrd A | @Rpd,t Pt dpegfC- n
A%ﬁ%12 ﬁ;s Nﬁg@%c eng B ﬁlbltedlﬁhé>5érh§fﬁgﬁggg B 38

glb%wrf% g6 éé@.o%owﬁsﬁa@en@ TRkt IvgG varowgedy/ phagetable
Bl ag®2007 sk28 £38BEELEESQO/E DR L3 tﬂescc%@ kq%éeéf;sg Pyed.

contrast, the serumreactivity agal nst clones
El 2 wéR mlﬁmfblqlémebﬁlédahwaﬁ ofthameed argbgrhivity in 15

@L‘Plptdfj%fi 83at1]§n§' gg?at %%*Pg vé%zlegq{o%ea%@ %ﬁ% tst:‘f‘:aible and

conbl nat i cl ones and d the
sansiali wery ¢esthd posayive (94 Figuwes dhésted B).

ot el B 800 0 B0 L TEL D00 L R0 100 1
i ot samdfurahpanehcoéaa@cz e doar 9 takasen tbegespi WANte the
FRted Lo Rre LBt en 01 x EAFoR 6 ra, O the 102
cl onego tRedeAthinkl §hRRAGE- the observed positive reaction of
ruptured sera was indeed due to the ruptured plague derived
sequences, five ruptured sera were pre-incubated with the
synthetic peptides Ac—El—Lys—NHg(Ac~VRGFTMLTRLVLNLK~NH;) and
Ac-El12-Lys~NH; (Ac-VHIIRSSLIYALFTRSISNYK-NH;), representing the
CDNA inserts of clones El and El12, and with a non-specific
peptide.

As shown in Figure 127, pre-incubaticn with peptides Ac-
El-Lys-NH; and Ac-E12-Lys-NH;, clearly inhibited the formation
of specific IgG antibody/phage El and IgG antibody/phage E12
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10 di spl ayed peptides showed a positive reaction with

at |l east one ruptured serum while 106 cl ones

interacted solely with one or nore ruptured sera. _

The panel of 106 cl ones conprised seven differ

r‘@@é??&l'f’f‘a?ﬂ phages that led to 100% sensitivi’i’@l‘r}lgllr'?gﬁ""“]5"37:i
100% 15specificity for the identification of ruptured

sera. Table 2 lists the addigional peptides that
specifically react with sera frompatients suffering
feamlexetsur 6d pbaguaest, Tie sequenreschivel b swashewnclones E1

kDY BiRon S} cERpER RO BE e R BB e
NC: 4) R¥k{RVNEQERGHPEY CRVESK SESSBRCCRYNERRYPRl tion of clones
CYSPNHFPVSFQ 25m36 ( SEQ |.D . NQ 5) REFI. TRYV 64 ]

RS B PP R AR VB IR PR SN R B Y Lo 138, it was

'3%£%§HL5§85§H5Q3§EHH¥¥EF%@KEBBEE$$hal phage-disﬁiayed

PDHTGSRVPPKKKN mp179 (SEQ | D NO 7). NQKLNTI GNW .
3@ptides vaubhefusprast increreci shprifadidd Peépti desthis end,
t.h Lat era | ' t et i £
o Sak0 SEachs AR, UBLcR, et RCLBLA hages eron
20841 268 I6ROT EP200T 18548A3whth nel /i hiRfiureche six stable and

200261 L EP200T 16 | nesi
BRE FORTEN i N At S2aubnaes ato p! o thded:

NOsp1 YRGE THATIRIAA NLsHSRAd B HEs 2t M | RESiH WAL FIRB| SiYleast

%Eg Irl?pfl_\tlg:g,d Gs%rum, W (é;qlgﬁi clones interacted solely with

one or more ruptured sera. ‘

The panel of 106 clones comprised‘seven different
recombinant-phages that led to 100% éensitivity and 100%
specificity for the iden?ification of ruptured sera. Table 2
lists the additional peptides that specifically react with
sera from patients suffering from'rﬁptured.plaques. The

sequences are also shown in Figures 3-7.

Table 2

clone amino acid segquence
mp 1 (SEQ ID NO:3)  GSGGGSGGGQVGQIF
mp23 (SEQ ID NO:4) RYKDEFVNVIQGPQHPCVCRVEPSKLSCSSRCOPVNFPPYPRI

CYSPNHFPVSFQ

mp36 (SEQ ID NO:5)  REFITRYV
mp64 (SEQ ID NO:6)  EFRAGTTALVLDYWNNIQPRTEKLNRLTIVCSLD
GLTASHLPEPFQNEQRSPHHYVFFFDKFRREEMC

VPRGGEPDHTGSRVPPKKKN
mpl79 (SEQ ID NO:7) NOKLNTIGNW

in one aspect, there 1is provided peptides that

interact with ruptured atherosclerotic plaque-associated

antibodies in an
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SEQ | D NO 4: RYKDFVNVI QGPQHPCVCRVPSKL SCSSRCQPVN

FPPYPRI CYSPNHFPVSFQ SEQ | D NG 5: REFI TRYV SEQ I D NO

6: EFRAGTTALVLDYWANI QPRTEKLNRI Tl VCSLD

10G.TASHL PEPFQNEQRSPHHYVFFFDKFRREEMC 54373
WPRIHIPAWT GSRVPPKKEN SEQ | D NO. 7: NOKLNTI G F CT/ER2007/0

In a further enbodi nent, the present disclosure

rel ates to antigens, conpri$§ing an i munoreactive

part of one of the 15follow ng am no acid sequences:

SRO HAUND, 8 +EVREFTMIGRLOAMYIr iSE@g pn immunoreactive part of
‘NO 9: H | RSSLI YALFTRSI SNY. . Q: SSREFI TRYV
QERQQéggéﬁ ff§§§§ﬁﬁﬁRﬂ&#*%géfggahhﬁégg%éKLNRLTlVCSL

200G dASHUPERFRGQNEQR EMCVPRG

GEPDHTGSRVPPEI CKN | n_anot her. ' , the present

di scl 88RrE> M a#es t‘éﬂl%ﬁ]f@ﬁg&asn%ﬁ%mnor eactive

part %fj ofg . 4:.he agtagsasichwmpirences: | D NO 12:

GS SRPDLLENSGVRGETMLTRL VL NL ;
GSGG@@@SRM%ENSG@WP%@%%W %‘%%5‘%%65 REREVE

No: 14: GSGEGSGEGPSRPPLH-ENSRSGIGREEH¥E F SEQ | D

NO 15: GSGGGSGGGPSRPDLLENSRYKDFVNVI QGPQHPCV
CRVPSKEGOSSREGPYNFPPRPRI TIVESPNHFPVSFQ SEQ | D NO 16:

GSCECGH RESREF| I MRNE PR TEKLNRLT IVCSLD

@G@é@%&g%mi%ﬁﬁbmw QP W

2007/ 128796PCT/ EP20031. 0AB73: PFONEQRS PHH Y VFFFDKFRREEMC
VPRGGEPDHTGSRVPPKKKN ' '

SEQ ID NO:7: NQKLNTIGNW

In a further embodiment, the present disclosure relates

to antigens, comprising an immunoreactive part of ome of the

following amino acid sequences:

SEQ ID NO:8:  GOVRGFIMLTRLVLNL
SEQ ID NO:9:  GOVHIIRSSLIYALFTRSISNY

SEQ ID NO:10: SSREFITRYV
SEQ ID NO:ll: SSREFRAGTTALVLDYWNNIQPRTERLNRLTIVCSL
DGLTASHLPEPFONEQRSPHHYVFFFDKFRREEMCVPRG

GEPDHTGSRVPPRKKN
In another embodiment, the present disclosure relates to
antigens, comprising an immunoreactive part of one of the

following amino acid sequences:
SEQ ID NO:12: GSEGESGEGPSRPDLLENSGOVRGFTMLTRLVLNL

SEQ ID NO:13: GSGGGSGGGPSRPDLLENSGOVHIIRSSLIYALEFTR
SISNY
SEQ ID NO:14: GSGGGSGGGPSRPDLLENSGSGGGSGGGQVGQIF
SEQ ID NO:15: GSGEGSEGGPSRPDLLENSRYKDFVNVIQGPQHPCV
: CRVPSKLSCSSRCQPVNFPPYPRICYSPNHFPVSFQ
SEQ ID NO:16: GSGGESGGWAKSARSSREFITRYV
SEQ ID NO:17: GSGGGSGGWAKSARSSREFRAGTTALVLDYWNNIQP
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6 RTEKLNRLTI VCSLDG.TASHL PEPFONEQRSPHHYVFF
FDKFRREEMCVPRGGEPDHTGSRVPPKKKN SEQ | D NO  18:
GSGGGSGGEGEPSRPDLLENSNQKLNTI GNW In a still
further enbodi ment, the present disclosure 5rel at

tvpO 2000/i28®6S, CoNpPri sing an i nunor eacti ve par]?CTéffP%g'ﬁg's‘ms
of the follow ng am no acid sequences: SEQ ID NGO 19:
MPVLLG PLLLRFLGFLLVTLFGYLLTRKKGFGKI A 10 SEQ I D

NG 20: | Al SLFLALI | GLNSI LVGYLSDI SAQLPSDFVQGVAQLI

LPSNALPCFYVI LSVKAAI Fl gt iys@ISKLYSYCOMIKGS% HLPEPFONEQRSPHEYVEF

GGSGGGPSRPDLLENSGQVRGETMLTRLVLNL _
VPVLLG PLLLRELGRL LvTL POMEEFENRREREGE T CORVRRHIGN

IAISL%%@t#@eﬁgsh%YGYL§9@§ﬁﬁkﬁﬁ@ﬁ§ﬁ§hﬁﬁ$NQKLNTIGNW
LPSNAL | VKAAI FI F DVKKI VSYL DWDKGSG

GGSGOGRSREDL L ENSCMIHH  RSSLENMAM I FRSILSNY: S SEQseMt disclosure
Nﬂpﬁﬁf a]il @@$E%t&q%§b§@§§é§% %F%&@%o%e active part of one

RV | 4 FSNAL R YWl lnaVKAAH FE ERMKQes :

KIVSY%%%P%%SNO: P R LS SR L LV T 1. FG Y LLTFLKKGFGKIA

IAISLFLALIIGINSILVGYLSDISAQLPSDFVQGVQLI
LPSNALPCFYVILSVKAAIF IFDVKQKIVSYLDHDKGSS
GGSGEGPSRPDLLENS GOVRGFTMLTRLVLNL

' SEQ ID NO:20: MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGEFGKIA
JATSLFLALIIGINSILVGYLSDISAQLPSDFVQGVOLI
[ PSNALPCFYVILSVKAATF IFDVKQKIVSYLDWDKGSG
GGSGEGPSRPDLLENSGOVH I TRSSLIYALFTRSISNY

SEQ ID NO:21:  MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFG

| KIAIAISLFLALIIGLNSILVGYLSDISAQLPSD
FVQGVQLILPSNALPCFYVILsVKAAIFIFDVKQ
KIVSYLDWDKGSGGGSGGGPSRPDLLENSGSGGG
SGGGOVGOIF |

SEQ ID NO:22:  MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFG
KIAIAISLFLALIIGLNSILVGYLSDISAQLPSD
FVOGVQLILPSNALPCFYVILSVKAAIFIFDVKQ
KIVSYLDWDKGSGEESGGEPSRPDLLENSRYKDF
VNVIOGPOHPCVCRVPSKLSCSSRCQPVNFPPYP
RICYSPNHFPVSFQ

SEQ ID NO:23:  MPVLLGIPLLLRFLGFLLVTLEGYLLTFLKKGEG
KTATAISLFLALIIGLNSILVGYLSDISAQLPSD
FVQGVOLILPSNALPCFYVILSVKAAIFIFDVKQ
KIVSYLDWDKGSGGGSGGWAKSARSSREFITRYV

SEQ ID NO:24:  MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFG
KIATAISLFLALIIGINSILVGYLSDISAQLPSD
FVOGVQLILPSNALPCFYVILSVKAATFIFDVKQ



SGEEQVGQ F 20 SEQ I D NO. 22

MPVLLG PLLLRFLGFLLVTLFGYLLTFLKKGFG
KI Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD
FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ
KI VSYL DWDKGSGGGSGGGPSRPDLLENSRYKDF

VNVI QGPQHPCVCRVPSKL SCSSRCQPVNFPPYP 25
Rl CYSPNHFPVSF
SEQ I D NO 23: I\/PVLLGI PLLLRFLGFLLVTLFGYLLTFLKKG-G 0

KIVSYLDWDKGSGGGSGGWAKSARSSREFRAGTT'
ALVLDYWNNIQPRTEKLNRLTIVCSLDGLTASHL
PEPFQNEQRSPHHYVFFFDKFRREEMCVPRGGEP
DHTGSRVPPRKKN
SEQ ID NO:25: MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFG
| KIAIAISLFLALIIGLNSILVGYLSDISAQLPSD
FVQGVQLILPSNALPCFYVILSVKAAIFIFDVKQ
KIVSYiDWDKGSGGGQGGGPSRPDLLENSNQKLN
TIGNW
1n  another aspect, there is provided peptides as
defined above for use in diagnosis.
in still another  aspect, there is provided the use of
one or more of the peptides as defined above for the
preparation of a diagnostic reagent. |
In yet another aspect, there is provided a diagnostic
reagent for the détection of ruptured atherosclerotic
lesions in an individual, characterized in that said
reagent comprises at least one peptide, compriéing an

immunoreactive part of the amino acid sequence as shown in

any one of the SEQ ip NOS: 1-25.

In - a further aspect, there is provided an in vitro
method for detecting antibodies that are indicative of the
presence of ruptured atherosclerotic plagques in an
individual, the method comprising detecting, in a sample
taken from said individual, antibodies that form an immune
complex with at least one amino acid sequence selected from
the group consisting of SEQ 1D NOS: 1-25.

In still a further aspect, there 1is provided a test
kit for the diagnosis of a sample from an individual for
the presence therein of antibodies that are indicative of
the presence Of ruptured atherosclerotic plagues in the
individual, characterized in that said test kit comprises a
diagnostic reagent as defined above and opticnally means

for visualizing the formation of immunecomplexes.



KI' Al Al SLFLALI I GLNS | LVGYLS D | SAQLPSD
EY63¥ELILPSNALPCFYVILSVKAAIFIFDVKQ
DWDKGSGEGSEEWARSARSSREE T TRYV 30 SEQ | D
MPVLLG PLLLRFLGFLLVTLFGYLLTFLAKGFG N NG 24
KI Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD '
ThE mmwmgsymﬁﬁ KKFFGKIAIAI SLFLALIIGLN

ﬁ%@f]&%@%&@@ﬁ? TlSVKAATFIFDVKQKIVSYLDWDKG
CNAL LDGELTASHL
SGWEMEBREEMER@EP PHTERVESKRPR 25 18
derived from the pVI part and linker of pSP6B. The linker
sequence is shown in bold. Amino acids shown in italics are
derived from an artificial cloning sequence. The part
MPVELGIPLLLRFLGFLLVTLFGYLLT FLKEKGFGKIAIAISLFLALIIGLNSILVG
YLSDISAQLPS DFVQGVQLI LPSNALPCFYVILSVKAAIFT FDVKQKIVSYLDWDKGSGGGS
GGWAKSAR in SEQ ID NOS 23-24 is derived from the pVI part and
linker of vector pSP6C. The linker sequence is shown in bold.
Amino acids shown in italics are derived from an artificial
cloniné“sequence. '

“Iﬁmunoreactive part” is defined herein as a part of the
amino acid sequence according. to SEQ ID NOS: 1-25 that shows
enhanced reactivity to ruptured serum as compared to its
reactivity with stable and normal serum. Such immunoreactive
parts can be identified without undue burden with well-known
techniques such as the PepScan’ method.

“Enhanced reactivity” as used herein is in general any
statistically significant difference between the reaction of a
peptide according to the invention with ruptured sera and the

reaction of the same peptide with stable and/or normal sera.
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SEQ ID MO 25: MPVLLA PLLLRFLGELLVTLEGYLLTFLKKGFG

Kl Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD

FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ

Kl VSYL DWDKGSGGGSGGGEPSRPDLLENSNCQKLN TI GNW I n anot her
aepewr/stsere i s provi ded peptides as def i nedPabBR07/054373
for use in diagnosis. In still another aspect,

there is provided the use ofgone or nore of the

pepti des as defined above for the preparation of a

HAGNast pert EAIEAE . “enhancdd) r¥@ttaROt fern@sPecihat the ratio
there is provided a diagnostic reagent for the

d@test PBreo obakRhe (1AMt Wapo SEVEN PP 2IE i BT nisar 1. X is
i \él:@yehiam@rs@&t&{ag%a Nrlbat 1 5abg £ LAGBN at 1east 2,
conprlses at | east one peptide, conprising an
imerenénenartveubar t3 ofr miegeani no aci d sequence as
shown I\@{ %@ergge %E:urtnhelssEa%ﬂLBl m éhzéhd v1du£ pooled
further ect ere is provided an in VITro ne
%@mu¢ebécmu1@ppﬂﬁ|innmumﬁuahattaae haﬂécz@p&mraﬁ HHHQueS
Rrgsence oL rpplureq:at r9§ckeggélc g ues |nl 4 :
aarvi-duaf Tt he" fretHiod ¢ r 751 fg ﬂe%é%?lﬁﬁ,'poo yo serum o
mtrpb_pléak@afmfi@m&altdualmwhmwedsahblamlmmss:aaﬂwaio evidence
an_i nmune conpl ex wth | east one %£1no acj d

far t
O3qUBRCRTERIE A (TBTHRE BiBOHSEonS ety T uaEo epserun

NEBmlarSindividudn ot iddo1@df HELBRT o ASRECE ip tderRI 1S duals
provided a test kit for the_diagnosis_of a sanple

ftiﬂaﬁq 4R lilwauhﬁ%é}lwa@hé%?g@@‘ﬁc@%m‘mwﬂ@r disease.

ant i bedphesathat rafge | D&t Rhnpkh8ePERSENES: Xcid sequence
ruptured atherosclerotic plaques in the individual,

Eharats evtivegtunatliyatideaitdceéstokex Bonmprived similar to
a f d e, Il

Ah 2GR Fed SRR OFF LHETAAPRY S A8 ARIARA Yecording

n:mTaﬁQcUhﬁ‘{IQﬁ(:esl 257a>rT|q:@npap:trat1ve variants therecof. The
PLLLRFL LLVTLE TELKKGEGK] Al FLALLI GLN

e e A G P B e LT TP e IS AR RBF o Ehe

¥SYhOWDKG SERESCEERSRPPLLE ENShé nlﬁﬁ@dﬁd\cﬁﬁ.vel@,ariOand that

22, 23 and 2 ro the art .an k

BRY SR ek | inbER, bhoEht DRl gy R Ehe

aﬁmﬁ!_Seﬁehqyﬂpﬂll&lel toal e Béepd@BeNEdt(f rfe An e biiedahg of

cloning s ence
PP P RVCOR VT ACTEPRRE KK SRR ASSEALARS) eENGPT other
bﬂ@%oses The amino acids that constitute the immunoreactive
YLSDI SAQLPSDFVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKXKI VSYLD
PERESHIES CEONRKSAR BT A L BECP I B NEBL 3 - 1S 8@ sy ed
from b oM - Pard éﬁyidﬂﬂﬂﬂ%ro@ftﬁécﬁéﬁtfégﬁxérénﬁiso part of
| i nker sequence is shown in Am'no acids shown
Eipe inzddens am@e@éﬂpvedThﬁoh@azn 'é\CFQI‘lﬁ‘GIrO’IaéIHV@I gairagtion” as
SR i, denocebMHACLEAFLLNERAIS o5 HLNE, o, resiaue
erein as a f no aci d sequence accordi ng
bp BEQHLD, N@SleQZEaﬂhatsshohﬁrenhanhed Emam@&estyfto
ttgg% serun1astco ared to its re: ct| go Jone
e an Frar td 8 G m T SlE |nnunoreact|$
Eﬁ@mﬁﬂm&d&n&eﬁuedeWAEhehtaswﬂhmﬂéndnhél\Mdﬂhne, leUC1ne or
mell-knomn techn| s such th PepScanTM et hod
¢ €L PUPEST asOtis BLF HETR i 16 18 Gengpg) bolar

P Eleatfost beakhyrsi gathi @@nth@llédwtﬁrmqll@@t weeBrghgine for
reaction _of a peptide according to the invention with

Fipifre ¥ 186PRIGNACLHe T PEAREP DR T AXIE s Sfe JpBpERéRe for
agogc ikl esapdige nokgml sera. WO _

07/ 128796PCT/ EP2007/ 054373 8 Mbre in particul ar
"enhanced reactivity" means that the ratio (mean
0D450 sanpl e/ (mean 0D450 enpty phage + X*SD) is > 1.
Xis in particular nore than one, nore in particular
at least 2, nore in particular 3 or nore. 5"Ruptured
serumt is serum from an individual or pool ed serum of
mul ti pl e individuals that have ruptured plaques.
"Stable serunt is serumfrom an individual or pooled
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that do not have clinical relevant cardi ovascul ar

di sease. Pepti des of the invention conprise an

am no acid sequence that is structurally identical to

or functionally simlar to an i munoreactive part of
wie20aHi2zReaci d sequences accordi ng 15to0 SEQ | BriNEE007/054373
1-25 or conservative variants thereof. The peptides

may conprise further amno agids in addition to the

am no acids that constitute the i Mmunoreactive part

and t hragle HBYMOrcBRYePRit CRNYdBWHE ho Lheo 1ﬂcludes the use
i mmunoreactivity of the conplete peptide or be
Bﬁeéeﬁ?b%%ﬂ¥%ﬁﬁ%”%gﬁﬂ9 Bicial Ag BL2o6t Pk %Rxﬁﬂﬁﬂh?ﬁ%iuéEd

ak-& 8t SMPPOS tac £1aR]E Jrakel Li Rgnoh t
%urpoges Théuén1nocgélds t hat gon%§§%%ﬁ)4M%$o acid in place

Pmaner daea } vaaniger tacdide povidedetbal i 4yt durbiesutiiov ghe
C Gan S t.h

BRI PRI R e qing (HINSEPYRL XA MBI NR el S o

@er@iﬁbombﬂxvmmmunpreanmaWRbh"ths ﬁépﬁmﬂhtuampn151ng the

e ement of _an_ani no Aci
gﬁ%q% lt%) (%%é?% VOB Rt EF® $e5| cﬁigﬁ% YoFglng a
consiare atdneearg alkithog, | Bothdes tihe ﬁéﬁﬁﬂﬂdlﬂﬂc@ﬂs@ivatlve
uch as isol eucine, valine,

one h dEHFhOb'C r.esi due,
R Fn E TRof T RRFCLGT TG 16 knowh €0

§1hlf)§d1f tatdrORfrugee pohahe 30 &84 die J1ar1anet Rek, 38HChan

as the substltutlon of arginine for |lysine, glutamc
IRaH-Inpdedssayine. 1dcthe BRr bRt SRR dohags fhragpaABisite
EHB&&dﬁ%éﬂ %%thW@&2g97éﬂg85 £§éEH2QQ%AQ%%%§% idn w1thout
The term "conservati-ve varta al so inclu

RSEngF t® gElsstitt Gredndne n%xmiﬁdmfrﬁml@@e of an

unsu t 1%’%‘1’1 n . ,

non- %%%éﬂz?ﬁg;mgﬁ{)ednacﬁ @9 ?%%Qcé glg_&lg]ea%r © a%rrﬁvri%ltlon
reoiad- o d¢i dedipbabsanci b@@lg@rst tiont rtéldsp?emelcdeon of ruptured

SO | nfrunor eac Stir d€Eh
ddm@ruﬁeabatlﬂeaeﬁ and/pwptuﬁe;uﬂamdﬂpe@muﬂe asmﬁfsélng an

us ng a routine s eni n nethod such as ,
R Ae 1 5Robr 05t P VR PP b oR MRS By 2P in any
dmepaﬁlehb that 1Dsn&powWRS 0 10suffer fron1ruptured
pl aques, e of skg&l iin the art can readi
det er rﬁ?q ored & PQﬁFeBEﬁt?Eetm%é”Pﬁ%”Féﬁh|§P€edlaanStlc

rRizgkadi eahpacteyi tym@fnd e Rid ¢RpefigbhetbNySPMtd ML the

wi t hout having to resort to undue experinentation.
sensitivity as compared to the use of only one peptide.

EASAISDE SUBSLLLUL LA, B0, ALY 2L BULYG. iy rengent

Suitable combinations are peptides comprising an
immunoreactive part of the amino acid sequence as shown in any
one of the SEQ ID NOS:1, 8, 12 and 19 with peptides comprising
an immunoreactive part of the amino acid sequence as shown in
any one of the SEQ ID N0S:2, 9, 13 and 20. In a further
embodiment one or more peptides are added to this mixture that
comprise an immunoreactive part of the amino acid segquence as
shown in any one of the SEQ ID NOS:3-7, 10-11, 14-18 and 21-
25.
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According to a further aspect thereof the invention

15rel ates to a diagnostic reagent for the detection

of ruptured atherosclerotic lesions in an individual,

wherei n said reagent conprises at | east one peptide,

sai d peptide conprising an i mmunoreactive part of the

%0 28%//1381%¢1 sequence as shown in any one of thRCTHERQUITS4373
NCS: 1-25. 20l n preferred enbodi nents of the

invention, the diagnostic reggent conprises

conmbi nations of peptides to increase the sensitivity

as coapaeenatidvéhe usepftidel yonpeipepsyi de. it tive
co i?r;]?tions are peptides conprising an .

PR 4ttt iATE "PaPC16f SERBSRNR i &t s dduéhide 0g8 ©of the SEQ
showos i n,amy, 350nRed0f ot he SERIRNEth dhe 12 %Qfelﬁeptides

Wi th peptides conprising an i nmunoreactive part of
ERRE JrATRY 156 dNs efiBREECASE SHROIRAT T Anyhehérdnot peid

%él@:é\@ %’ho%n_ l?l §H9 ng éf‘ ﬁ"héc lﬁrﬂdﬁ%ﬁj %@qugﬂﬁpt 10-11,

one or nore peptides are added to this m xture that
£t iagel 23 -RArunor eactive part of the amino acid

seque j . AT
1_0? 1 1’9:9 iaélrﬁ%}?égi %‘i‘é‘!%_fnfzégé%v\%mﬁ o@imér@@, S,F%é& i@ c%mp‘rl sing
20028 7e8PCTFEPRODT/ 064378 adifino acidAlskgurativebyshown in

epti conmpLLsi i reacti ve part of the .
%lrﬁpncglea%%d%glgq%gécgga@&éhc?uv\hrklp'ne'%nf?ngng%oflst ﬁgm}éﬁlf‘? prith.
NESorl moBe pEpandedSthst ceoonpmiet wnt imn@nRo@EalBi e part of

eptides that conprise an i.nmunareactive part of the
S 581 8C58ctRanCRCas SO M iaAPYoRBSOPEL hBe SRy 1D NOS:
3D N@B-13; 714108 1dnd 141 185 and 21-25. In

anot her alternative enbodi nent, a peptide conprising

an i ntftfiforceaeingd 1par ofoPePhbde 49 deird-heayeerc soagrise
RYRMERER 8RY 988t e s SEQMIR INGS: a8, i BmuAdr8R8e 20 part of

i s conbined with, 10one or nore peptides that
tenpriise anidnpemerertdy shpait i6f apfeonni A B¢ dSEQ ID NOS:

seguence 0 | f Q.| . 3 .
1 io%f%ﬂf%h 3@5%{5212%@%%%%@% gg%}ggl\pg%t O?JMpr;Lses
Jrepringasreantive ther el Wenpriise aoid thgnenpe as shown in

a&%pbhgeokhgﬂeqggyrfﬁgﬁxﬂnj wgun%%egghigs Qgépogfm e than
15t he am no act d° sequence ‘ds <hown“i'n any-one  of "t He
BEQrePtNGS: that comprises an immunoreactive part of the amino
acid sequence as shown in any one of the SEQ ID NOS: 3-7, 10-
11, 14-18 and 21-25,.

The above combinations of peptides can be considered a
panel of peptides that can be used for determinihg a
fingerprint of antibodies present in an individual suffering
from ruptured atherosclerotic lesions.

According to the invention, a sample is positive when
there is a reaction between antibodies in the sample to be
tested with at least one peptide of the invention.

The peptides of the invention can be isolated peptides
that comprise at least the immunoreactive part of any one of
the SEQ ID NOS: 1-25. However, these peptides or

immunoreactive parts thereof may still be present in the
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1, 8, 12 and 19, and/or nore than one peptide that

conpri ses an i nmunoreactive part of the amno acid
sequence as shown in any one of the SEQ ID NOS: 2, 9,

13 and 20 and/or nore than one peptide that conprises

WO 200m28m6 eacti ve part of the am no 20aci d SeR{UEER2007/054373
as shown in any one of the SEQID NOCS: 3-7, 10- 11,

14-18 and 21-25. The above gﬁmbi nati ons of peptides

can be considered a panel of peptides that can be

Be8def Of et @M NG R used forfdNABIIYINY ¥ presence in an
anti bodi es present in an individual suffering 25from

A 0L vk @ep latdHe rogiiurest ipdhegsgpeherotic lesdeesr digngbeoisclated
i | ap, pﬁrma%]l- 1510984 Lhah: when, L heredl §

?gggt@%n ﬂet%lv\gé)ﬁ ant’ ?&isgsgig’%at%e slan'pl e ?)oagg v8ate

testathing pegtt ildsastt ¢he pepentdeonf Yhee ohagentagnbe any

eptides.of the jinventi he i e .
SRR St g Feah, B Al M o Pexerioas
pacteaf. any one of the SEQ ID NGS: 1-25. However,
LheseaREpLyfies (OF 4 MTGleactiye  PALL S POl Wi on
2801 2 &40 GP G R0 G 610843430 dinPpagamplRUS rbean individual
antigen used for di a%nosi ng the presence in an, .

f%li %%ES@F‘FFUWF dlaPhefBstl i i & a&s%ﬁs}ﬁﬁiﬂ%"elve of

1150l ad RePLirde Rl rahs et REAGR- 1Rl 2y 8d aB8RE €8 Bhe

phage | ysate containing peptide of the invention. The
dugy b@hgme 19f ithanEatple Phagetasdeds witgh the peptide

&%”Eﬂé“&f%?n%é%%co&e§g¥§Ei%ﬁét%ﬁﬁﬁﬁpEomplexesAQSQﬁgarﬂbtween

to a further aspect there e invention relates to -
sairbtdepd ifder odi agagsinhgand skimplantfibodias andi deteated.

for t resence t j. i i_es. I

o o £ RN (IRt BAL! PO AR AN YRR to a oot
kitthefrcos cher diagnplsaque$ ansdmeld ridiowi doabipdwhédeah for the

SR BRI B B 0B SR B L Re or cne
meiseer 88 dupepiritdeathereagbntotdnd plhguast ihodhes

g detegted, 103 turther, spbodiment the fovent]on,
antigens or the diagnostic reagent of the invention and
optionally means for visualizing formation of immuneccmplexes.

The sample from the individual to be tested can be a body
fluid, such as blood, serum, plasma etc. or a tissue sample,
in particular atherosclerotic plaque tissue. Antibody present
ir the sample will bind to the antigen. After removal of the
unbound antigen the antigen-antibody complex can be determined
and quantitated by means of various known techniques.

In a first embodiment, a predetermined quéntity of
antigen {which is the peptide or diagnostic reagent) is
adsorbed on a solid phase protein-binding surface. The test
sample to be assayed for antibodies is then contacted with the

surface having the antigen bound thereto. Antibodies in the

test sample bind tc the immobilized antigen thus forming an
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15kit for the diagnosis of a sanple from an

i ndi vidual for the presence therein of antibodies

that are indicative of the presence of ruptured

at herosclerotic plaques in the individual, wherein
MHE200EEB7%i t conprises one or nore anti gens OPCT/RR2007/054373

di agnostic reagent of the invention and 20optionally

means for visualizing formatjhon of imuneconpl exes.

The sanple fromthe individual to be tested can be a

bady gbhubfltisetth @sndiledqd TheebuRpl Pk abits @ feq@ntdy detected
tissue sanple, in particular atherosclerotic plaque

PiYs80¥. SaReT B It MG 28ha  sARpHRP W 14N B CtOélaugate
tRg+api h@&MN o Ameermﬁrﬁ;mmlzeef ahBesredP NP WL %Hﬂagg% antibody

the antigen-anti body conpl ex can be determ ned and

GOBALEX at BdS WS trRAdits oty ShROOSS kARVRRE el quded on by the
LA ] eLf t

Lok 14 R e 2 PEEICLELRL 0 AN L Shty-ensime
bsnad§@¢¢manm¢ha1$ohmdlphaseeppétEh¢1&nhthﬂg'gunkameratlon
The test 30sanpl.e t e _assaye for ant i.bo

et e N s G T

bondisl t&nﬂhﬁ(anU®Mdd@Odm63henahhﬁgémﬁﬁnﬁﬂhqdyidﬁmmie&01s a
t |nnnb|I|z a en th s fornin

DR TBga3Ys 13 PrMGERmAR podybody. The
06X f HiRineoRReX tisigSHhergueat tnerdehesiiad ¥ daBy means
detecting agent such as an antibody-enzyne conjugate
Phathdi Rt ofh@orRfobrAL 288t At thody in the

ant i gen- 2Rt + RodYerGlht ArgRetbabEotd M bENANILSche antigen
col our when acted on by the 5enzynme is used to

yenthe pntHeodisentoobebdarachnt | ycamapmgnd then
L [ 0

%%%%entratﬁ%ﬁJ?%nt%gbggsgﬁggggn %mﬁh%ﬁ?%%%?%%yyfofhexample
blfetceanﬁtngr@g@me phmplbpcﬂdsonoatmlmtalmrthn apde
égg §a nf i body conplex is a radioactively |abelled

en In partlcular an anti body. The 10anount of
boundAdmedlsngapa:gﬂntcars uehanyqsahidtmmoby mgsofused in
%Pe a nt of boung ﬁ actl ~ In an% be f

RS 2oRARe 8ol Ex6EPbet SREH M SRR PgaRCaRan be for
éhempAnt, i &@@Ie&nbﬁ beldebecaeﬂlew¢tdsm'medlamd-hheavette, a
separated from non-bound antig and antlbodles
e Sty LORt A1 RENPRen ot s SRSk Sorig of the
SUPRQE ofaRdpgudntibatdh as, fo SQipdeSURPOLEtekaParticle,

be any solid support that is used in diagnostic
Ay SIS hFPOFRE s t fpeYBeseti brd"ehdY SHnPrcARtee FePPound as

éﬁ%ﬂﬁﬁf%mcﬁge hNBgErY@t| pPhrdi i SI &%t YWREheOke@um albumin
cuvette, a
(BSA}) or keyhole limpet hemocyanln (KLH) .

%ﬁnt that

In a particular embodiment, a diagnostic reagent of the
invention may thus comprisé one or more peptides in any form,
i.e. as isolated peptides, as phage-displayed peptides, as
peptides in phage lysates etc., and a suitable support. A test
kit of the invention comprises in a particular embodiment such
diagnostic reagent and a labelling substance for visualizing

the immunocomplexes between the peptides of the invention and
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20t ube or capillary, a nenbrane, filter, test strip
or the surface of a particle such as, for exanple, a
| atex particle, an erythrocyte, a dye sol, a netal
sol or metal conpound as sol particle, a carrier
PYQET/H8%Gch as bovi ne serum al bumi n (BSA) or PIEFPRIPEISAITS
i npet henocyanin (KLH). 25In a particul ar
enbodi nent, a di agnostic reggent of the invention may
t hus conprise one or nore peptides in any form i.e.
ahe sapateddpepidake sas asiphageadt spbdyed peptidessraaso be
g&pti es in phage |lysates etc., and a suitable

5p6Ft. A test kit of the invention conprises in a
parti glduan 1eABoduBBRENnSHE i UH *gNOBkI GsEgages) aMted alia, a
| abel I i ng substance for_visualizing the
TR ABE BAYT ekt Bt mee rif Y& S5ERP F ded™RiFUt%he & nvent i on

andni Yeh 20044 28 TOGRNAER2QR7 602434 3 4 3yd N1, metal sol or

ruptured-plagque associated antibodies in the sera to
peteéseedpound as |gbelHanvg c3absehfic XA @dn e ymatic
??Eglﬁiﬁé é§§§gm§“éé?pfis%thQa?éfgﬁi&éggfgﬁ%iJ@ero idase
uor escent” conpound, a 5cheniTum nescent conpoun
dBABhzyyetemm dyee solkalnmeabhsephatasmtait icohkalddeas
I rticle t Exampl es.nf enzymati.c .l.abel | .
R R AR R SIFeraY | facer a1 per o base UG
systemavidin adgkealdme phosphat ase/ anti - al kal i ne
phosphat ase, (APAAP). system the avidjin-biotin and .
Dot | REbSRgt bappavtaf iyt ata Turthas et D aties of
BRé UF €a sttt J undrherirehaioaekrl £81 | £sa@fidie deagenkes place is
t he i mmuunochem cal reaction that takes place is a .
§05%3‘F4]e]c?%aﬁ?d\i&“bl|?br _é@é’icitéﬁ{lr _a%n a@%q]tﬂﬁlﬁlétﬁl&ﬁl reaction, a
ESRSLE O orP MR8, T QR £8ACHE Plen A WrORther assay
reaction or other assay 15formats. These assay
fornats aiesfeldssavowermatehararyell-knownmHe the art.

technipgues.£08 1 QoL £Ctd NHdRe thagMBhl Ofo fhation of
i mmunoconpl exes'in a sanple are wel|l known and al

fmninggansiexase igcgpsagpblengse i velehthinownwgingh aild fall within

bases.an. the dise Qe nawys bient i et REPLhCEse of the

I'nd specl all'y to ruptu
28pl agurassoeidaregtadesbodaeshitRugpamidd cally to ruptured
gia %97%%%P%igg%p %%Ekb gies"“ 3 Hﬁ%g . re%n~%%%ociated
T Do di e That “afé pr8 BHT"in erumdflponawqan
ameinddieal” tlatisedf hetgihr e ramptibced cat hteaseker pkegent in

| agues and can he .detected therein hy binding tq the
SR doTo Ry AT EHE o DR NoT Hiet € e rFAfo P UOSFERA r om

2fedrdidievicdyal phakueg shabten phaquascdeds thetrehavByabinding
si gni ficant detectabl e ambunt of anti bodi es that
F PeRtFeBi R thet AR%RNpEY i dkgmal seruppgr serum from

A 6SRAL 1IKENhEA W kkaBee T MTddEds Iddushibat @dyknat he
exanpl es that follow and that are not intended to
sigriitf iceetadeheeheldn pROWRY RyENHipodhesdéberi ppeohfically
Byﬂ%.%éaQngé peptides.

The present invention will be further illustrated in the
examples that follow and that are not intended to limit the
invention in any way. In the description and examples

reference is made to the following figures.

Figure 1A shows the nucleotide sequence of clone El,
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reference is made to the following figures. Figure | A
shows the nucl eoti de sequence of clone EI. WO

2007/ 128796 PCVEP2007/ 054373 14 Figure 1B shows the

am no acid sequence of clone El. Figure 1C shows the
WRMINBWAYt h fusion protein of clone El. Fi guf&TFER2007/054373
shows the nucl eoti de sequence of clone E12. 5Figure

23 shows the amino acid sequence of clone E12. Figure
2C shows the full length fusion protein of clone E12.

Fi gurBi@imshdis sthiversf thle heage hadisi srmymrsteeiof oflone El.

cl on I i_gure h t -] engt .Qn
pr ot gEl‘z{r'%’D"o%e é%gr?g]%r?psz?{b%Flg{gQ%%efgné O\A%dsillrwl% ?jlflfolltillglnﬁfthlone
Hlusi on protein of clone np36. Figure 6 shows the full

| engt h, fusi protein of clone 15nmp64. Fi.qur e
7 SRR PRI EngTR PHELORE hPDrER HBIc 6 L one E12.
Mpl7%iduiiras &rehewshthamihe! £01d dee@eqitenes andne E12.
am no_acid sequence of the e ég%ﬁba e di splay vectaor

' I

pSE6E IFHIE t4te SPAvs268Eqhiehte] T HK™ &P eRe of clone

g tiple cloning sequence.

Figure 3 shows the full length fusion protein of clone
mpl.

Figure 4 shows the full length fusion protein of clone
mp23.

Figure 5 shows the full length fusion prctein of clone
me36. |

Figure 6 shows the full length fusion protein of clone
me6d .

Figure 7 shows the full length fusion protein of clone
mpl79.

Figure 8 shows the nucleotide sequence and amino acid
sequence of the empty phage display vector pSP6B with the pVI
sequence, the linker and the multiple cloning seguence.

Figure 9 shows the nuclectide sequence and amino acid
sequence of the empty phage display vector pSPeC with the pVI
sequence, the linker and the multiple cloning sequence.

Figure 10 shows the reactivity of different antigens to
pooled ruptured serum. Reactivity is represented as the ratio
of mean 0OD4so sample/ (mean ODssg empty phage + 3*SD). # = clones
with identical inserts.

Figure 11 shows the serum reactivity to clone E1l (A} and
clone E12 (B). Figure 11C shows the sensitivity and
specificity of clones E1 and E12.

Figure 12 shows the ability of synthetic peptides Ac-El-
Lys-NH; and Ac-E12-Lys-NH; to deplete human ruptured sera from
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Figure 9 shows the nucl eoti de sequence and am no acid
sequence of the enpty phage di splay vector pSP6C with
the pVl sequence, the linker and the nmultiple cloning
qqence Figure 10 shows the reactivity of different
VWhIOHERP6t 0 25pool ed ruptured serum Reacti vPEWEPZ07/054373
represented as the ratio of nean 0D450 sanpl e/ (nean
0D450 enpty phage + 3*SD). # = clones with identica
inserts. Figure 11 shows the serumreactivity
arai@bdmesEﬁit@c)ta@da@dim Eb2.geBE1 ( ED gané RIZT &Hows

t he sensi a 30specificit and

ety IS A T o e P PRy 5P of gy b i 1¢F moan
quept sdepl A¢ (fbdysod=k @antt AphRb2- kys*BbR.to depl ete

human ruptured sera from WO

2007/ 128796 POT1EP20071054373 15 anti bodi es directed
mpaPLEs phage El (A) and El 2 (B), respectively.

Reacflwty is represented as the ratio of nean 011150

&/ 1 (mean 0D450 enpty phage + 3*SD). SEXAMPLES
FEXANPLE AnELESA of £ atfld a8R%efi ohheni PYENLH OF1 Dia

pooled prasna TWo clf ones of a phage disptayed
r upt Jied cloagae 0énpi Bhade ce SR S¥iPsH refbPapufeperiched

mdek%@gﬁ% ;ﬁe%pap af%eﬁeh%sedl%egﬁuﬁmy fﬁaﬁ thesane

cl ones ient sera. To select t ones
rancexpi ey sednthedr ardorgfs oBNAs pprédonpaathy sera To select

H%épkﬁéﬁggféxgv‘%ﬁé%%%ﬁoét &g %E) ﬁ%oEbﬁAE ;?J:%@%m%@fg'

brar ure plraque enr
e@@esssebeﬂnlmfﬁalnmd esttrm::os@lea:oﬁes 189i&dg - 5b45SH library
used. Thi brar ed into
e gUEh BT A R, B aTaS MRS 1n
FalberJetnm.mOleth&dS 8923514%39-4512001999)91&13 Ussdf). This
1E‘;@ese vectors, the SH c DNA fﬁ%ments a{e expr essed

rﬁrffu@?%nf%*r%]t%?% WAL (e 8F o8P DY of ‘f"nmfp"‘vﬂ?sPGA B
agll ti lasepsoust phirges Mkduind1aMetheadi ng3fr ap®es1 (1999)) .

AQATter various rounds of selection wiih pooled sera '
fusion protein with the minor coat protein pVI of filamentous
phage M13 in all reading frames.

After various rounds of selection with pooled sera from
patients known to suffer from ruptured atherosclerctic plaques
{(= ruptured sera} the two clones El and E12 as shown in
Figures 1 and 2 were selected because they showed enhanced
reactivity (ratioc mean OD4sp sample/mean ODuse empty phage +
3xSD) to pooled ruptured serum (Figure 10; background = empty
rhage} .

Selection was performed in a 96-well flat-bottom micro-
titer plate (Falcon, Franklin Lakes, NJ) cocated o/n at 4°C
with 200 pl rabbit anti-human IgG (10 pg/ ml in coating
buffer) /well. Subsequently, the plate was washed twice with
PBST (0.1 % (v/v) Tween 20 in PBS) and twice with PBS, blocked
with 2% MPBS (2 % Marvel (=skimmed milk} in PBS} for 2 hrs at
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pati ents known to suffer from ruptured

at herosclerotic plagues (= ruptured sera) the two
clones El and E12 as shown in Figures 1 and 2 were
sel ect ed because they showed enhanced reactivit

WO YB3 ean 0D450 sanpl e/ mean 0D450 enpty p B2007/034373
253xSD) to pool ed ruptured serum (Figure 10;
background = enpty phage). 16 Sel ecti on was

performed in a 96-well flat-bottommcro-titer plate
RUFabgonyaFrehidgai il akdgmeN] yichatBel ofnd ai Wi@ewi tiith FPBS.

0 I 1
ToBup? ST Y KT, LOCeb! Rebdiall iRl 81, 50
ptoi-g@s withdrl Fgﬁﬁsme(oo sk r3%( Uby) répeeneaq:assa@s)tkmwgh a
C?Wg n;},)ll\%t ?_ﬁa}B%o oé@%)d( %Qﬁg%ng&?péﬁé,WWeéen) coupled
t80@7/ 3287 I6PCEHP22Q: £ 543K 3g46i Riecaedl Masdweld agdi Nysates
times with PBST and 3 tinmes with, PBS. In a 96 vvel Ihs
£ o Bl AT (CACEAre €8 B oo s ae to ¢

pBh8e aElSOr badraaled sanumeaby: 1 epeat e2k pasEHYas added to
t hrough a colum of Sepharose 6 MB (Pharmaci a

10 pahl Grudsnetere Somsiredtsns elleeed ol afy 4% MPBS.

bact epLORDAGErL NfLES Stk bateR] latTGhLy$ates P FEIM%RA by a
anti bodies reactive to antigens related to the

3phage- howstbd tifasc taito RT -dNedt edthe 100 T W QUpaRRS)s aRag -phage
m?ggﬁgf Rpﬁc{oﬁaﬁ"e Jf%rﬁ%% Elaag.ﬁeSHES 3:-Md q}alslﬁtegp r%b%ﬁt anti-

m Xt ure was |ncu at e t 37C fo
hfohh oled dnetzdl @8C ek itecubdetennad RTuNGed atth@?7°C for 1

h?L ibfc#baat ed eru R %gggg}lxg%? %\@s transferred to

man |1 gG coat ed
m cr thet@ﬁra:ﬁ)ﬂlﬂﬁ@, arﬁd) nrﬂcu(bat5®@0aun32€ KBRS Hmirseradlsh

foll o tion.at, fter

peB P HRI BrRaDRnRe) “Rbi Rvad sfr el aggetonal
aﬁtﬁ?&d;@ommeg@ﬁdl am:@psahages@aﬂéml\maae) aﬁnmrlaomalmcubated 1
ant i body (Arrersham Upp S s added

b RO ok B HETRRT AL OOr IShatnd nt 00 Pt Ahet A -
bSnBldnd' dltrg}ci@mtlwlla@néhebmsggh hyINB))CfHdﬂdtfi%n (10 mg/ml)
chronogen (TM S.) solution (10 ng/mM) was added to

wagckAdesd 1to mRehy éf&étll oﬁ’hﬁ/a§e§%b?)%d"’%%/ hePrsshddi tP6n
a@fi: D001 2N H2SOMMeL S0, /well .

Plates were read at 450nm in a Novapath micro-titer plate
reader (Biorad, Hercules, CA}.

ELISA using individual patient sera was essentially as
described above. However, adsorption of sera against bacterial
and phage-related proteins was not performed, as no difference
in background signals between adsorkbed and non-adsorbed sera
was observed. Each determination was done in triplicate. Both
the intra- and interassay variability were < 5%.

Four clones (Al, A7, El1 and El2) showed enhanced
reactivity (ratio mean ODgso sample/ mean ODgso empty phage +
3*SD) to pooled ruptured serum as compared to their reactivity

with stable and normal serum (see Figure 10). These antigens
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Plates were read at 450nmin a Novapath mcro-titer
pl ate reader (Biorad, Hercules, CA. ELI SA
usi ng individual patient sera was essentially as
descri bed above. However, adsorption of sera against
w*i’f%?ﬁf bRk 25and phage-rel ated proteins was nNgdr/Ep2007/054373
pertforned, as no difference in background signals
bet ween adsorbed and non-adsorbed sera was obser ved.
Each deternination was dond?in triplicate. Both t he

|nterassa arlab were <.5% Faur
tolonBRofRT 2 D BT PR SRENDA! Erkna Y “inature.
Faoepaehbve [ Yodtratdid yrHan QP450rsaspd ededmsds 024 5Mhe amount
enpt E@a ge + 3*5€% to pool ed, rugtured serum as
Oéoﬁ"ﬁé? LE R RIS TRAEENES Wit LS b RE At ey g ctivity,
c$8EHIY ( 5681 FA G E tHY) spkhegecanyi §enshe Wdserved interaction
2007/ 128796PCT/ P2007/054373 17 thus showed a
(Fapeured PraAfile specific antibody signature.
ekpubheroore, both dilution of sera and decreasing the

amount of reconbi nant phages resulted in d|n1n|shed
DeLsShed extMdaicale|agayl e ]
of eLye ta.naqt
Ngﬁgggngga??agéser5%%2F€§&Q§%g y§|é§g§$g%??e%6§5
ifiandudl Zsera (n= 3@ (fne“erptanddEis@ra/\errEZ%s&Oe:d s¢abde sera
ah8r 91028 e Ndiad 42 23848 (N385 [ Led il e sene
288ri era and n= fOr Hormal®
cB&f@&teﬂ%&ﬁfﬁﬂ.shoms detail ed pati ent
characteristics. Ser.um | es re. obtali ned
f L o BAEReRPRDLARCTYoT P v I aral FAEoT ar WiHgeyn
pé Pepré £ AEN 2 Ofu 1GaNeialgedy geeparfeasiend £ ddaspidlalsurgery,
Maastricht) and stored at -20EC. Control 15sera
Acpdan)c iiesridarli Ved strdrhade2adds sexedrat e e ISl -o§@ntrol

%’Q% gr? f(f‘)_ ‘%refné%rpalbt{%% ‘M&%Béogﬁd b@églg n(a%acﬁ% IE))l'OOd donors

Iriv
{(n=10} from the Dutch blood bank (Sanguin).
Table 1
Frptared Fiobie (i@
fread
Age tmean - SEM; §4.82 87 8§48 225
Mzl £ TE%R 1%
Hypertansive % 1 : %
Branker (%] g 3%
Biabati: (%) ¥F % 5%
Blabn von 88} 5% 5%
GRP fmoan -4 SEM Z2e2d BErade
fehadeatery imean o BEM R 81243
LDL fmean «F BEM} 40402 AL £8.3
HDL {maen o& SEMY 1281 T& 28

Trighonrydas fmoen «- SEM Ei=48 25233
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Age (ma:in 6EMMS:  t.7 Mak) 04) %R21% Hym ensive (% 41
Snoker )52 % DISM (% 47 3" ;- 50% CRP riaen 4- SEM 12
:2,0el 2.2.0 Chaesterol (:Fnee.n 4- SEM LDL d ean

4,1- SEM4.0 12 NM, (nean 4-1- SEM1.2 0.1120.1

WO 29KIBZ6ydes (nean 4,42.1 4. 12- WO PCT/EP2007/054373
2007/ 128796PCT/ EP2007/ 054373 18 Cl one El showed
significant reactivity to 2@& out of 38 ruptured sera
(58% whereas no reactivity towards the stable and

age dahbreex Inshohved coghidlcser ar¢astied twagcolBgepvedot 38

| n . addition n 12 showed enhanced reacti vity, in
i3GE ey SRl eSS s Ly SR Rk ot Gyeare
driie agabhe asd eonthed sertardlesied pesktbtidveadseeserved. In
Fi gures 11A and_B). nbi nati on of the ser
iy 15 a00 RLE SRR BRG OIS G 0eH Fir thets out of 30
dataleeasedrbhessensi dhvid YadBn/hoke Wi kBet B€able and control
specificity remains at 100% (Fi gure 11&). 10 EXAMPLE
SF18et6FE§HCRPS ARAY §si 3D drtéd2Brabiie specific

A9 panflbination bFete@nBLpahi afkofi viRactdoWilytagabAst E1 and
clones El and E12 raised the sensitivity of the assay
Bl@ pr9m Therkeor ducreasesd U sened tidtheroekt ehsignile the

éﬂéc&@§c§g9u9&mgin§|Q@efﬂé%uﬁﬂﬁa%ie 11¢C) .

EXAMPLE 3

Serological analysis of a ruptured placque specific Ag panel

The combination of reactivity against clones El and El2
raised the sensitivity of the assay to 74%. Therefore, it was
tested whether extension of the amount of clones included
would further increase the sensitivity. To this end, 6
ruptured sera, 6 stable sera and 6 normal sera were tested for
there reactivity to a panel of 192 randomly chosen recombinant
phages from selection round 4. With this panel of 192 clones a
100% sensitivity and 100% specificity for the identification
of ruptured sera was obtained.

55 0f the clones that reacted solely with one or more
ruptured sera were identical to clone El, while 36 clones were
identical to clone El2. BAnother 15 clones interacted also
solely with ruptured sera. These 15 clones had five different

amino acid sequences as given in Table 2.

EXAMPLE 4

Inhibition of reactivity of ruptured sera with synthetic

peptides
In order to determine whether the observed reactivity of

ruptured sera was due to the clone specific, ruptured plaque
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woul d further increase the sensitivity. To this end,

6 ruptured sera, 6 stable sera and 6 nornal sera were
tested for there reactivity to a panel of 192

random y chosen reconbi nant phages from sel ecti

WRERH B0 th this panel of 192 clones a 2016’@5‘7@”0“7"’54373
sensitivity and 100% specificity for the

identification of ruptured Bera was obtai ned.

55 O the clones that reacted solely with one or nore
damtvecded cOVRalinepsti demieéredst @ AUprerEd, sekip| ¥eB6 pre-

id i C ot her -
Sl RBET S ch BB SR chr it MMbes, A RE vAQREERER L
hﬁbmnesdhﬁﬁzftAerHIIRﬁ&ﬂﬂyammﬂﬁﬁIaEYH B2guenrgessasting the
h|b|t|on of
(%eac F@FFﬁ%éF PﬁﬁFExég?s%rpr%ﬁ%ﬁ?'synfﬁgtﬁged pldque specific
a0feph desion proténn@r@begmdssedfw phagewbethes theand E12
observed reactivit ru tured sera was due to the

b ie pécPPPE,SP?E%Fb?e%e fetfre WO
2007/ $:2846RET. /pEB%Q%/soiéBEB ﬂ,@somlzi vad, AeDA2ingeLiH, were

sequences, 5 ruptured sera were pre-incubated with
Rqﬁ?@§?ﬁtﬁétPéa§€ﬁ¥¢d@%nﬁﬂl(%Q?“ﬂ%@hﬁﬁETREHENERAEX@FheS1S and

dglentABu Y] BoSL YALF TRRISNYG-NARseeppesent i ng

the c one specific part 'of the protein VI-ruptured

pl aquil Esen Milc sBAmE §&nSf LBHOT Pt dais el @#esed Py

1943%%%5%0@8% 5 @EH‘ %}23%@' Vﬁdgul% '39” PSH&“?G min at 4°C

pept| e. ynt hetic peptides Ac- Lys- H2 and
iEEZ@tysenbe mér@opm@pafedubymsmapdada namuahetlc peptide

|
SaﬁlfP g?ﬁgﬁp i reversegﬁﬁﬁgggﬁHgﬁéyqﬁb g@nLEF'NHZ (Ac-

\B—HHWOEYELFEESTISM+NE@£t i Enbseneert by e- pemctm/tm

120 mnat i 1t m o %; RTz%%q 20 @ 6 and
%ﬁ%? 8?8§ewgﬁed?r%6 REEBreT ahdsh paptrag! syh %et?c
dﬂﬁaardedACAEtetyﬁwaEu&MKHéﬁﬂEEEHﬁTRthNbK NHR) résctivity to

E12-L NH2_ ( AcVHL | RSS FTR NYK- N
Rﬁ%&?e&&e gﬁyEl%ég$§ ?W%ﬂ@ﬁﬁéﬁhﬁﬂ 3%3 I_géscrlbed above.

preciyd tiaf etholy &pﬂ Fhgigeal 2 Z%B@Q@w&l@ﬁm&@edhe Ac-El1-
After two such depletion rounds, the reactivity t

Ltfags Bl "RRRF H9 May decerfifdd FhS BlfsA asrddder FBéd)

g%%@‘i@tes ch§a§bﬁlmnﬂzibf&&yﬁﬁqe12forﬁ1%%ibﬂcH?%b@&ﬂé hrge
peptide El") and Ac-E12-Lys- NH2
qptg@gﬁydghggg k1l and lgG antibody/phage E12 complexes, while

the serum reactivity against clones El and El1Z was not

inhibited by addition of the random peptide.



20peptides, clearly inhibited the formation of
specific 1gG anti body/ phage El and | gG anti body/ phage
E12 conpl exes, while the serumreactivity against
clones EIl and E12 was not inhibited by addition of
t he random peptide. 20 CLAI M 1. Peptides that
are able to interact with pgptured atherosclerotic
pl aque- associ ated anti bodi es, which peptides conprise
an i mmunoreactive part ofLamMsof the follow ng am no
acid sequences: SEQ ID NO 1: VRGFTMLTRLVLNL SEQ I D
NO 2: VHI | RSSLI YALFTRSI SNY SEQ | D NO 3: GSGGEGSGCEEQVE F
10SEQ bR N RUKHEVAM ORRGRP QUCRVPSKL SCSIREP W ot ured
FPPYPRI CYSPNHFPVSFQ SEQ I D NG 5: REFI TRYV SEQ I D

atiNer 63 EFRAGT TALVL BYVEINE QPRTEKL AR ThVOSbdies, which peptides

GL TASHL PEPFONEORSPHHYVFFFDKFRREEMC , .
Corigy PROCEPDHTESPRPFRRKN' SE0 1D KB 70 RCGKE NI e 1 Towing amino

acZd Pepiémiessas clained in claim1, conprising an
I mmunor eactive part _of one of the follow ng am no

aci 8520deqgliendes: SEFIDMNERBVEY/RGFTMLTRLVLNL SEQ I D
NO: 9: | |,RSSLI YAL 0: SSREFI TRYV
SEO'TD M3 017 SSREF FAGTFAL VE DRI PR ERL NRL T! Ve

25SEBGL TASHDPEPFQNECRSPEBHYSEEFORERRE

SEQ ID NO:4: RYKDFVNVIQGPQHPCVCRVPSKLSCSSRCQPVN
FPPYPRICYSPNHFPVSFQ

SEQ ID NO:5:  REFITRYV

SEQ ID NO:6: EFRAGTTALVLDYWNNIQPRTEKLNRLTIVCSLD

| GLTASHLPEPFQNEQRS PHHYVEFFFDKFRREENC
VPRGGEPDHTGSRVPPKKKN

SEQ ID NO:7:  NOKLNTIGNW

2. Peptides as claimed in claim 1, comprising an

immunoreactive part of one of the following amino acid

sequences:
SEQ ID NO:8: GOVRGEFTMLTRLVLNL
SEQ ID NO:9: -GOVHIIRSSLIYALFTRSISNY

SEQ ID NO:10: SSREFITRYV

SEQ ID NO:11: SSREFRAGTTALVLDYWNNIQPRTEKLNRLTIVC
SLDGLTASHLPEPFQNEQRSPHHYVEFFFDKEFRRE
EMCVPRGGEPDHTGSRVPPKKEN

3. Peptides as claimed in claim 1 or 2, comprising an
immunoreactive part of one of the following amino acid

sequences:
SEQ ID NO:12: GSGGGESGEEPSRPDLLENS GOVRGEFTMLTRLVLNL
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EMCVPRGGEPDHT GSRVPPKKEN 3. Peptides as
clainmed in claim1 or 2, conprising an i nmunoreactive
part of one of the follow ng am no acid 30sequences:
SEQ ID NGO 12: GSGGGSGEGPSRPDLLENSGQVAGFTMLTRLVLNL 21
SEQ I D NO: 13: GSGGEGSGGGPSRPDLLENSGQVHI | RSSLI YALF

TRSI SNY SEQ | D NO 14: 21
GSGGEGSGGEPSRPDLLENSGSGEGSGEEVE F SEQ | D

NO BEOGICGCESGEER SRPUISCENSRERPEYRVLUENQHIRVH I IRSSLIYALY
5CVCRVPSKL SCSSRCQPVNEPPYPRI CYSPNHFP VSFQ SEQ | D

NO 16: GSGGGSGOMKSARSEEEE| TRYV SEQ I D NO 17:
CSCIEECaNAKEARSSREFRAGEEAEYE PYNBDLLENSCSGGESGGGRVGQIF
QPRTEKLNRLTI VCSLDG.TASHL PEPFQNEQRS
10PEE?VEPFBRFRREEMCHSRGGSFORPSBRYPRRNRR Y §EGVNY ICGPOHP
NG 18: GSGEGSGGGPSRP, :
Pepti des as cl ai rred%é@?%@g%@gﬁ%Nﬁ%?ﬁ%lgfﬁ?NHFp
conprising an i munpgeacti ve part of one of the

followi ng 15am no acid sequences: SEOQO | D

NO: $EQVPYLNer ﬂDEELRFE%ﬁ%‘E@'gWﬁ%ﬁ FRYV

KI ALALSERLALL § GNSI EY¥erkeRERARLRRD S REFRAGT TALVLDYWNN T
FVQGVCLI LPSNAL PEFYVI LSVKAAT FI FDVKOKI VSY

L DVDKGSGGGSGGEGPSRP DL PENSEINRG-TRC TRDGL TR 20L BEEF QIEEQR S

NO. 20: MPVLLG PLLLRF
KI Al Al SLFLALI | GLNSI %W&EPDHTGSRVPPKKKN

FVQeREQLI b PEOAL POFYVEESUEASLEDERVEELENSNOKI.NT IGNW
Kl VSYL DWDKGSGGGSGEGEPSRPDL L ENSGQVHI

4, Peptides as claimed in any one of the claims 1-3,

comprising an immuncoreactive part of one of the following

amino acid sequences:

SEQ ID NO:19: MPVLLGIPLLLRFLGFLLVTLEGYLLTFLEKKGEG
KIAIAISLFLALIIGLNSILVGYLSDISAQLPSD

FVOGVQLILPSNALPCFYVILSVKAAIFIFDVREQKIVSY
LDWDKGSGGGSGGEPSRPDLLENS GOVRGEFTMLTRLVLN

L

SEQ ID NO:20: MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFG
KIATAISLFLALIIGLNSILVGYLSDISAQLPSD
FVOGVQLILEPSNALPCFYVILSVKAATIFIFDVKQ
KIVSYLDWDKGSGGGSGGGPSRPDLLENSGOVHI
IRSSLIYALFTRSISNY

SEQ iD NO:21: MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGEG
KIATATISLFLALIIGLNSILVGYLSDISAQLPSD
FVQGVQLILPSNALPCFYVILSVKAAIFIFDVKQ
KIVSYLDWDKGSGGGSGEGPSRPDLLENSGSGGG
SGGGQVGQIF |

SEQ ID NO:22: MPVLLGIPLLLRFLGFLLVTLFGYLLTFLEKGEG
KIATATSLFLALIICLNSILVGYLSDISAQLPSD



251 RSSLI YALFTRSI SNY SEQ I D
NO 21: MPVLLG PLLLRFLGFLLVTLFGYLLTFLKKGFG

KI Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD

FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ

Kl VSYL DWDKGSGGGSGGGPSRPDLLENSGSGGG 30SGGEQVEQ F SEQ

| D NO 22: MPVLLG PLLLRFLGFLAYTLFGYLLTFLKKGFG

KI Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD 22

FVQGVQLI LPSNAL PCFYVELGYYABE Eb BRNKRC FYVILSVKAAIFIFDVKQ
Kl VSYL DWDKGSGGGSGGGPSRPDL L ENSRYKDF

VNVI QGPQHPCVCRVPSKLSESSREPIYKEPEG RS REERSRRPERERERY KDF
5SEQ | D NG 23: MPVLL

Kl AIQAI SLFLALI | GLNSI ﬁ%@é@?@%@%@%@éb%ﬁ%@&&ww
FVQGVQLI LPSNAL PCFYVR LSYSmM FP FEWEQ

Kl VSYL DWDKGSGEGSGAWAKSARSSREFI TRYV SEQ | D
h()§EQN@9LE@%%ELLRFM@EEE@?E#@#EE%EE%R EFCYLLTFLKXGFG

10K|A|A|SLFLAL|'GL“%&AP%%%ﬁ%&&%@&&fﬁbILVGYLSDISAQLPSD
FVQGKJJLPSNALPCFYVILSVKAAIFIFDV
ERIRES PTRYVILSVKAATFIFDVKQ

Kl VSYL DWDKGSGOGSGREF TR EARESRERR
ALVLDYWANI QPRTEKLN \%@%Ms

PEPFQ\IEQ?SPHHYVFFF% B R PR TV
SEGED® NO R8: 2 MPVLLEGPRLLERELGEREYVEFEGYE L FENKKEFOKKGFG

KI Al Al SLFLALI | GLNSI LVGYLSDI SA% PSD
FVQGVQLI LPSNAL PCFYVE S A KEFNSILVGYLSDISAQLPSD

KIVSYLDMDKGSGEESGEﬁF ﬁf@gﬁﬁﬁ%@t OH TFT
Pepti des as cl ai I'n any one o ﬁ alnms 1- F$VKQ
use in diagnosis. MSWDMSGG@SGGWS&RE}“M&@TT

5, wherein the use |8, f O i oPRTEKLNRLT IVCSLDGLTASHL
PEPFONEQRS PHHYVFFFDKFRREEMCVPRGGEP

DHTGSRVPPKKKN

SEQ ID NC:25: MPVLLGIPLLLRFLGFLLVTLEGYLLTFLKKGEG
KIAIAISLFLALIIGLNSILVGYLSDISAQLPSD
FVOGVOLILPSNALPCEYVILSVKARIFIFDVKQ
KIVSYLDWDKGSGGGSGGGPSRPDLLENSNQKLN
TIGNW

5. Peptides as claimed inrany one of the claims 1-4 for

use in diagnosis.

6. Peptides as claimed in claim 5, wherein the use is for
the diagnosis of the presence of ruptured atherosclerotic

plagues in an individual.

7. Peptides as claimed in claim 6, wherein the diagnosis
comprises detection in a sample of body fluid or tissue of an

individual of antibodies that are indicative for the presence



10

15

20

25

30

the di agnosis of the presence of ruptured

at heroscl erotic plagues in an individual.

7. Peptides as clainmed in claim6, wherein the

di agnosi s 30conprises detection in a sanple of body

MOLA0EI/BB79 | ssue of an individual of antibodi SCHERGPI7TH54373
are indicative for the presence WO

2007/ 128796PCT/ EP2007/ 054373323 of ruptured

atherosclerotic plaques in the said individual by
bEndupguial ertheaosaibeocofct beagepd iildethe said individual by

g" Pegtides as clained in claim7, wherein the sanple
£08hdAy-% 1M s "BFGo8T ERF Ut bt : 9.

Peptides as clainmed in claim7, wherein the sanple of
tissue is atherosclerotic plaque tissue. 1010. Use of

one of-nBeRtHIeS S FEFtiges 18s CeraT nbd TheEHy dhe sprple of

bbgy ct AL ik h1bek, t Berdhepsi ahpn of a diagnostic

reagent. 11. e as clained in claim10,

wherei n the diagnostic 15reagent is for use in the

di agngsi ; of _r cl.ero

ol agues TRt Y FI e e URR ° G (R efiole of

thsolhaiim Bthewheréenot he Ml agmodiisscenpri ses

detection in a sanple of body fluid or tissue of an

20 individual of antibodies that are indicative for

the presemnse «f dngplour edrat hér osel pemiidepleaaquasimed in any
the s iqlininidu?l bé biqgih to the diagnostic ,

adentthe clatns 1-4;80r ehe JEERAFAEESFe it Foft i PRROSELC

fetqpatd.on of ruptured 25atherosclerotic [esions in an

i ndi vidual, characterized in that said reagent

conprises at | east one peptide, conprising an

| munpy eagdd W& Raklim@l thHecaginol ACivheSRIVERGR B3agnostic
shown in any one of the SEQ ID NOS: 1-25. 3014.

Ragids tisc fpeagent 1asthe A ranasi scldi fPe3rraneres ot

05 00% QEnEREECREPSE H8S RIFPUR Ah0 18439k kidaPhase.

12. Use as claimed in claim 11, wherein the diagnosis
comprises detection in a sample of body fluid or tissue of an
individual of antibodies that are indicative for the presence
of ruptured atherosclerotic plagues in the said individual by

binding to the diagnestic reagent.

13. Diagnostic reagent for the detection of ruptured
atherosclerotic lesions in an individual, characterized in
that said reagent comprises at least one peptide, comprising
an immuncoreactive part of the amino acid sequencée as shown in

any one of the SEQ ID NOS: 1-253,.

14, biagnostic reagent as c¢laimed in claim 13, wherein

the one or more peptides are bound to a solid phase.
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24 15. An in vitro nethod for detecting

anti bodies that are indicative of the presence of -
ruptured atherosclerotic plaques in an individual,
the nethod conprising detecting, in a sanple taken
fromsaid individual, antibodies that form an i mmune
5conplex with at |east one2ém no acid sequence

sel ected fromthe group consisting of SEQ ID
NOS1®-28&n ime7itpeetngihod ofor hdetitahogi snbibadies that are
; r n_individual for_the presence therein,of
ind PPt o2 Rle' BPRYRRtRCar b bbRr BT REERabEREEChs® praques
inrapt imetyvadher pseher akkbopl agnesikinghaetpdiyhdyalin a sample
characterized in that said test kit conprises a _
takfaghssty cs3 bdgdmdigdcbadingapbibpai it 13 bt 1508Rd an  immune
cofPtd Ongh by nans.Lof Wrsvaly zi 09,08 QRN 9f1ected from
I'mruneconpl exes.
the group consisting of SEQ ID NOS:1-25.

16. Test kit for the diagnosis of a sample from an individual
for the presence therein of antibodies that are indicative of
the presence of ruptured atherosclerotic plagues in the
individual, characterized in that said test kit comprises a
diagnostic reagent according to claim 13 or 14 and optionally

means for visualizing the formation of immunecomplexes.



