ANTI SULFATIDES AND ANTI SULFATED PROTEOGLYCANS ANTIBODIES AND THEIR USE
Technical Field. 5The present invention relates to new monoclonal antibodies (MADb) that recognize
specifically and with high affinity sulfatides and sulfated proteoglycans. Also the present invention relates
to pharmaceutical compositions comﬁgsinggmonoclonal antibodies of the invention or fragments derived

from these antibOliés AdeitidRER ANS firbde stithiehtioh fEritdSEGLRICIas RNJERRRIES Ul in the

diagnosis of cariiyddttlBr deases comprising Abs of the invention or fragments thereof. Previous Art
After more than 30 years of the development of hybridoma technology for 15 obtaining murine MAb
(Koehler y Milst-ﬁ' A\@géﬁeﬁ%ﬁﬁs: 495-497, (1975), they have proved to be very useful in disease diagnosis

and basic resear%:% ut only 20 Abs have been registered for human therapy (Pharma Vitae, Monoclonal
Abs Undatd 6368, S0 nEYRAL Bba s BRI o A Teha I io 0 A & poor

recognition of NMeERENERecRACRIICAIBNS BYthaeMHImAOR0 afimiDnhe Sy&Edaesanaslsoskfairsimmune
response due tprilitecylytiarsorightsof thiese Alesevhienihentiare ingatesl inpatgnis(&tbaMidalesponse,

acronym of huragm saHRsIR MBAingeHRIRb ABHHPaMMERIRROYNHBah9ERGH BIMeiAiaRof a foreign

antibody, the immune, response produced in atient may be considerably strong and gan eliminate
subsiantly (e Lr Ao ey e AU RO, Wi plEcet IRETRR TPIRIES B0 K er giving a

patient a nhirin@ MG LG NN tHRS RN IR L RE RN R SHI FAFS BRSPRR S RRTive or even
dangerous due abttieeiryestioreatfieg ANt resdnse, according to the report of Khazaeli, M.B. y col.
Journal of Immunotherapy 15: 42-52 (1994). From the above information it becomes necessary to obtain
versions of 30 tBeLaRgHLia Abs that are less immunogenic in humans, which are obtained easily and

economically and that are suitable for the ufacture of therapeutic. formulations and other uses.
oraon oL AL A DRG0 4540 Qo (FoRe )BTRS Ao AL BEATOIo ISk to humanize
Abs from fHouseRRi & AauBTR AL KO IRE Yo W R rsHdies e aBait-tHse(iSréiynthP¥teins when
injected in humbhage Qe thd&ret yticrapis iasehsediagnosisuanal bagiitydsaaiobehuhentyeneration of
'r']chimeric" |Abs'|20 wb@mm% \@r&qb@gvlgﬂéi@@s&f UL WQ%VS(ﬁ%ﬁﬁQWF&EOWPmaTS of
uman molecu [ n . u | i vation of immune
&BsAGHAEML g“ﬁ?% C%@&Q\IVR@J% 888996%@55%@8 ifgythgﬂ 4% HS\é‘ﬁ'é M

effector functions. Morrison S.L. , 81: S%Estas moleculas quimericas
i

mantienen las P9CdidhE o@%nfﬁ%@ﬁ'&%@hé“Bﬂ%lﬁgﬁﬂ%oip[}f Snt AREigWA8u region
constante %o egrwmqlaﬁ@@m@a FREsEhividhe immune response due to the murine origin of
these Abs when they are injected in patients (HAMA response, acronym of

human anti-mouse Abs). Several studies have shown that after administration
of a foreign antibody, the immune response produced in the patient may be
considerably strong and can eliminate substantially the therapeutic usefulness
25 of the antibody after initial treatment. Moreover, after giving a patient a murine
MADb, subsequent treatments with unrelated mouse Abs may not be effective or
even dangerous due to the cross-reactive HAMA response, according to the
report of Khazaeli, M.B. y col. Journal of Immunotherapy 15: 42-52 (1994).
From the above information it becomes necessary to obtain versions of
30 therapeutic Abs that are less immunogenic in humans, which are obtained
easily and economically and that are suitable for the manufacture of therapeutic
formulations and other uses. Morrison S.L. y col. Adv Immunol., 44: 65-92
(1989).
Several methods have been developed to humanize Abs from mouse or rat and
35 thus reduce xenogeneic response against these foreign proteins when injected
in humans. One of the first attempts to reduce the immunogenicity has been the
generation of "chimeric" Abs, in which the variable domains of murine proteins
are attached to constant domains of human molecules, accomplishing not only
1



5 molecules maintain the features of the original antibody in relation to antigen binding while its constant
region is not immunogenic. Atherosclerosis and its consequences have a huge impact on the world's
population and are the leading cause of morbidity and mortality in developed countries (Melien, A. y col.
Am. J. Pathol., 155:775, 1999) and in Cuba from 10 several years ago (OMS, 2004, Anuario Estadistico,
MINSAP, 2007} KfiereddBrasnogeniehroRit Mot a0NAH~RR 58 8P mMGTERERIlUnStHSthat greatly
contributes to tihdop@ghog8riesis cbmyRIsSARIIAISAd Blaid8Fen, (8Bdjertestasdnmdécofdamb functions.

Greaves, D. R. yfifkric@ndmHiendnohe 2al@etlided8d) aResse Bo Y 6ghAenHeREidnLesiS Pt 2):
S419-20 (1999), %Z@E@ ahihe R0y ases L ANRIGRS BRI i AARIEhpleRIe g, Low molecular

weight lipoprotein in trans erial wall are tra In the extracellular matrix of the

ro ar
Brtorial intiha, BYNHASSBIL VAN LI GRS 1. Do VIR BB FREHABoAR 8 oproteins
bound to protediniiagsvbiiets saBFaANHAARAIR MbiaBYSEsstisle to changes in both the 20 lipid and
protein moietieAthucisaleoxsidatiod disd amzpnadicchydrelysisa Winigh iingpaasasithbe atbddigenic potential.

AIO?B'l?O contﬁm}&{%&%ﬁﬁémaw%}% ‘Eﬁﬂ@%d@g&@ﬁ%ﬂ@dﬁﬁ%%\%@%&g I
proteoglycans, having in cemmon,the presence.o | , cids. . 0,G.. E.ycol
Atherosclerosiscfgat:%gs@f,l'?{'99%@3/ ognﬁfnl'. ' ﬁﬁtﬁﬁp&gsgﬁ)ﬁﬁ%ga{@ @5%5%3?%01); Camejo,
G., U. y cdP AtrR&Ealareahnve (14 $286894: Mﬁad@ngﬁﬁﬁeﬁ%aawggﬁgrg@@% glycosaminoglycans
influences the iAtbeictoleraits [Bla firamicinfleendegjasy disealiatiohraffiétastthiaimataisidradf [DL with
proteoglycans. Graatardambliysced Avtenipascipnebiconb.mio@pdabeh(l92d) 3nfterrayer, oxidized
[DL can be '“teqé%' EAPLMPEPHRERE HRGRACRIRLIRSERIOR grinerptiirch i inppeLells, leading to

intracellular chg I mulation with subsequent f farmatio vents represent the
main steps to .&@tﬁfﬁﬂcﬁi}n _ %%%’ryl%\;é{s%ogjhég ﬁﬁ&ﬁ?ﬁé@?&érﬁeﬁ%ﬂ%ﬁgg Simacrophages, mast
cells, dendfitic &M, af dBRs I8AHINK FaUseM b, Al QSEFIOFIA tiTe FHRIETBRISIEOONIZ0%.DY (1998);
Hurt-Camejo, BEngleollémvesidDiinlip2Boiepisl : A3V B (A00aNsE kikeugK. ,tve yadetidlatate dde7:750-754
(2002). There aygRelimgiiabaridances aamanslaHadkihatveiemeny ahieleraiycans present on the

ncorporation of e o Qaoaiee el AR ES AN R o o,
331:743-752 (1BE85 RS GG RaA At (REMRBIRiOIY DFHRCHTIBISIR SRS LRGN with the 5
use of ant2ehrohftbRNERISIA-raaigtied syehtahavs pbenaanthpazydatiedyeiny/ e MENGF developing
cardiovascular gnesssebutiibesasisatgaids apetstitiansuffioRniom fodytelimirmiectaeseegisks As mentioned
abo_ve, atherosgl%%iﬁ MWH@%%Q{@W@WMQ%&%%@ W@l%%\ﬂﬁ% important in
their devempm?r?t(’bos%r%g];lertﬁgtpresence of multiple basic amino acids. Camejo, G., E. y col.
Atherosclerosis 139: 205-22, (1998); Chang, T. Y. y col. Curr Opin Lipidol 12:
25  289-96 (2001); Camejo, G., U. y col. Atheroscler Suppl 3: 3-9 (2002).
The density of negative charges on glycosaminoglycans influences the
interaction with LDL, for which the degree of sulfation affects the interaction of
LDL with proteoglycans. Sambandam T. y col. Arterioascler Thromb, 11: 561-
568 (1991)
30 Moreover, oxidized LDL can be internalized by macrophages via scavenger
receptors on the surface of these cells, leading to intracellular cholesterol
accumulation with subsequent foam cell formation. These events represent the
main steps to initiate the inflammatory response, with the involvement of
monocytes/macrophages, mast cells, dendritic cells, T cells and NKT. Camejo,
35 G. y col. Atherosclerosis 139(2): 205-22 (1998); Hurt-Camejo, E. y col. Invest
Clin 42 Suppl 1: 43-73 (2001); Skalen, K., M. y col. Nature 417:750-754 (2002).
There are experimental evidences demonstrating the involvement of
proteoglycans present on the surface of macrophages in the binding of oxidized

2



10strategies are being developed for active and passive immunotherapy with the aim of achieving greater
therapeutic impact on this disease. One of these strategies is therapies to increase HDL, due to the
inverse relationship between HDL-cholesterol and cardiovascular disease. The CETP is a key enzyme in
the metabolism of HDL and is considered a potential target for 15 therapy because the reduction of its
activity increasé®HHL R{IQLEPRABH AR IR RSN ZAHINES IFARMIRBLEHIBS® BAECKT inhibit the
function of CETWhivds hiealy desasitze daarvCell 9070tk R 7HalW@s20068/133106. Biowrerer Jiecent studies
showing the failsge: pha Piagedsylinical trial using the CETP inhibitor Torcetrapib have cast doubt on this

strategy. Nicho 'ﬁ? L ﬁ?%@%kaﬁh%na&&%&SO?%%Qr% AROGLenA M a6 pHypertens
Rep, 11:76-80 (2 ors \(é?ka[escrl d vaccines u%\p OXI lZ 5{nmunogens in
order to intibit ?H&‘B AN 89BHIRARY VISP ). ' Hﬁt'ie ¢dbdsci. usa
92:821-25 (199%)k Alﬂélloif; V@tﬂl%*téhé‘@ﬂé@w&%% eyasts, Bl 1@&@7&%@9@6}!&3@@%9 S.ycol

Arterioscl. Throimdufficisat t@SuByadlidnhsy &k i§k998); Zhou X. y col. Arterioscler. Thromb. Vasc. Biol.
21:108-14 (200AY ﬁﬁ%ﬁf%e]d 3&680&@@@%@&8?55331%844%&34&8%0i|EﬁSﬁ|f ' NeYseol- Arterioscler.

Thromb. Vasc. BoI 23.879- : US 2008/0070 %GSA Ano trategyl q]evel pment of
€ muI n% SRAE cmportan elr
prophylactic an\cqltﬁera eutl VaCCI 0 based on specific frag ments apolip opro ein C-lIl oxidized,

with the aiffl of ﬂ@}%mﬁsawmﬁﬁe%é%m Eﬁpaé‘tﬁ'l\éeo@rﬂﬁie‘%ﬁ\‘f”g '&WGB@H@WM&H&H%
atherosclerotic fiGHQ¢NEIRYQIEREITD8TANEDIRDDBIOL0TE 8)iSVUTEe@e1/080375 y WO 2004/081045).

Another vaccin@appspaplesiesariiegiés hasewepiapaptinereariigamnd taurn 35 maklahydesuch as MDA or

4-HNE to inducg, Abs 1k ipiaiact yip alphadhsd W@é?&ﬁa%&&@ﬂ%@é%@mﬂﬂg erferimation of
atherosclerotic lesions W02001 vea for the import nce of vaccines
Sgainet pathog ke IR IAN LB B herahy 7 &88&%%&659&@
(WO1998/@%35ifoﬁr@@’dwﬁgﬁéhqap‘ﬂ!@t@@ﬁgﬁaﬁ'ﬂ%mg@%B"B'EL eS%lﬁoTﬁ\@r-ﬂFéi?@yed strategy to
delay or reduceothesepverityindathauosg exbsiab Eatrskid dynddeisifitritef tlistionalidl&sierbgds the use of
vaccines againglesieraksstHised 0P AR SR Ak Dassivay e ey agy, ascviiRiiaPriiatool can also
play an mporta&h{]%% IQhowing the failure of a Phase Il clinical trial using the CETP inhibitor
Torcetrapib have cast doubt on this strategy. Nicholls S. J. y col. Circulation. 9;
20 118:2506-14 (2008); Hermann M. y col. Curr Hypertens Rep, 11:76-80 (2009).
Some authors have described vaccines using oxidized LDL as immunogens in
order to inhibit the formation of atherosclerotic plaques. Palinski W. y col. Proc.
Natl. Acad. Sci. USA 92:821-25 (1995); Ameli S y col. Arterioscler. Thromb.
Vasc. Biol. 16:1074-79 (1996); Freigang S. y col. Arterioscl. Thromb. Vasc.
25 Biol. 18:1972-82 9 (1998); Zhou X. y col. Arterioscler. Thromb. Vasc. Biol.
21:108-14 (2001); George J. y col. Atherosclerosis 138:147-52 (1998);
Fredrikson G.N. y col. Arterioscler. Thromb. Vasc. Biol. 23:879-84 (2003); US
2008/0070265A1.
Another strategy is the development of prophylactic and therapeutic vaccines
30 based on specific fragments of apolipoprotein C-lll oxidized, with the aim of
inducing an immune response capable of preventing or reducing formation of
atherosclerotic lesions (WO 2001/064008, WO 2003/020765, WO 2004/080375
y WO 2004/081045).
Another vaccine approach described is based on a peptide conjugated to an
35 aldehyde such as MDA or 4-HNE to induce Abs that interact with alpha / beta
receptors of T cells, preventing the formation of atherosclerotic lesions
(W02001/068119).



atherosclerosis. Passive immunization to treat or prevent atherosclerosis by 10 using human Abs against
oxidized or modified fragments of Apo B100 has been described (US 005196324J, US 2007/0098725 Al,
US 2008/0075716 Al). Additionally, passive immunization with specific Abs for phosphorylcholine has
been proposed as a therapeutic combination for the treatment or prevention of atherosclerosis (US

2007/0286868 RPS 20U 2220 AYVASHPHEF sthste JYRMERIRSePls HRETIRBSHfAUEHSF antigen
binding fragmempeathbgespeiifigtilby dxnketosisumtanm-SE A& SIQG03pe41 LB Ajhatosaemind MAD that

prevent adhesigmgfazonecytessoyascolareodetwlusn sndtnissreyengheuirgasgogtpigndothelium
and surroundingi’ sues by these cells, is another therapeutic approach for this disease (US 005541296

A). zo It has been described the use of monoclonal Abs as inhibitors of the glycoprotein |lb / llla receptor
i s o plad T o FEORAE G Tb G A8 B8 100 S BESoTEIB R T, AUSHG e monocion

Abs were obtaif@dsggamidneesinotelctigtane phaleepreipisstior te of vaganps maniist RIedmg in passive
immunotherapy(@S AM12/20048081046). Also, the use of intravenous immunoglobulin (IVIG) may have an

atheroprotectivegdia¢é i hhitHeraby WS UNHBIHBUTRIENY 2 4 S0Amiay 2P0Rp SrhimEHR MADS that react

with sulfatides %rﬂg §ué1::efterd gsly sgrlr\]/igo%%c&]ril% tcl)ornt at gree% gcr)lrizer(rar\]l%cgogﬁ}]aeggg, %rgcc)ls:iithgrosclerotic
lesions, with the agllﬂy of in %ltslng the formation of atherosclerotic lesiohs when admitistered at low

doses andthdubiiPdHaIRL08S fegisH Sxidish o tmeskiet et fAsTel MR IBAA0 MESREST described.
Detailed descriggsaribethEURRIRILAH3ZTH AN RBoRLr i e e8I CIoMR1)ADbs characterized for

the recognition afigkibatery apassivéaieehnreianoty samsspetingnmestsoderivegritopc Himine Ade anti-sulfatide
vention are Ao oL b e e ) 2ot e
antisulfatide ana%ﬁliﬂ% e Eb%@g@)@%%g ﬁ?%)@ﬁd%gaﬁ]{z@%?éigﬁ% specification. These Ab
fragmentsi®an KEeHitSHHBH I HRFSHEEFhiSaS YBRIPBAh2ymaligedifiding, frrEFRANSR Paduced by
recombinant techrimiicsly Thed oAt nagrive AISFrR\S RO eRRPediAdB Jumanized. These fragments are useful
for diagnostic andehiapewisPtHROsRs/eRt ERMtR4Db IS Aesitsies d hadoyrptienRaringdes

embodiments °£ﬁ&%ﬁ%%@%@:{§%%§% feameiid %ﬁ&%hi%ﬂ%iﬁ@‘ﬁ?&]@%ef}% gb of the

present invention IS ¢ th lowing sequences of the varia Ielrggéo'&l)o heavy and light

chains: Heavy &%lﬁﬂ:'s another therapeutic approach for this disease (US 00554
20 It has been described the use of monoclonal Abs as inhibitors of the
glycoprotein 1lb / llla receptor and thus of platelet aggregation (WO
1999/052551, US 005976532 A).
In addition, human monoclonal Abs were obtained against the protective
peptide epitopes of the Clll apolipoprotein for using in passive immunotherapy
25 (WO 2004/081046).
Also, the wuse of intravenous immunoglobulin (IVIG) may have an
atheroprotective effect. Udi N y y col. Autoimmunity reviews 7:445-452 (2008).
Chimeric MAbs that react with sulfatides and sulfated glycosaminoglycans, or
that recognize macrophages and atherosclerotic lesions, with the ability of
30 inhibiting the formation of atherosclerotic lesions when administered at low
doses and inducing an antibody response against these sulfated molecules
have not been described.

Detailed description of the invention:

35 The present invention relates to monoclonal Abs characterized for the
recognition of sulfated and sulfated proteoglycans or fragments derived from
them.



HCDR1 RYSVH 15HCDR2 MIWGGGSTDYNSALKS HCDR3 SGVRRGRAQAWFAY HFR1
QVQLKESGPGLVAPSQSLSITCTVSGFSLS HFR2 WVRQPPGKGLEWLG HFR3
RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR 20HFR4 WGQGTLVTVSA Light chain: LCDR1
KASQDVSTAVA LCDR2 SASYRYT LCDR3 QQHYSTPWT 25LFR1 DIVMTQSHKFMSTSVGDRVSITC
LFR3 GVPDRFMES@YSHIRiTRE 86 \AOKEDIRRAY R e s RPBKPE e ARRISRAIR e antibody of
the invention inpheta iy mmean dglBdatonsténn rdgi aes per dfgheyimreainoanar éaeannCicded Iight chain. This
invgntion enpomagﬁfeeﬂsc@mpa&im WQI}HMSPW@Q%@CSFFQH@(PSWQVmiQheC@ﬂ_’tprise an
antibody ant’-suliigs aaf iy el olsaaluaRRa! MBI YRORRE" fiPomENBARHied thereffom.
As used in this specli |cat|onLrtrf11e cor%pfosmons compfise one 8rb oredA S tPat bind to SH atides 5and
sulfated prc?teoé %m ation. These Ab fragments can be created by traditional means, such as

enzymatic digestion, or can be produced by recombinant techniques. These Ab

fragments may be chimeric or humanized. These fragments are useful for

diagnostic and therapeutic purposes set forth in this description. The invention

also includes embodiments of substantially pure Abs and fragments.

10 In a particular embodiment, the Ab of the present invention is characterized by

the following sequences of the variable region of heavy and light chains:

Heavy chain:
HCDR1 RYSVH

15 HCDR2 MIWGGGSTDYNSALKS
HCDR3 SGVRRGRAQAWFAY
HFR1 QVQLKESGPGLVAPSQSLSITCTVSGFSLS
HFR2 WVRQPPGKGLEWLG
HFR3 RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
20 HFR4 WGQGTLVTVSA
Light chain:
LCDR1 KASQDVSTAVA
LCDR2 SASYRYT
LCDR3 QQHYSTPWT
25 LFR1 DIVMTQSHKFMSTSVGDRVSITC
LFR3 GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC
LFR4 FGGGTKLELK

Additionally, the antibody of the invention includes human IgG1l constant
regions for heavy chain and human Ck for light chain.



These compositions may further comprise suitable carriers, such as pharmaceutically acceptable
excipients including buffered solutions or adjuvants, which are well known in the state of the art. In
another embodiment the present invention relates to the pharmaceutical 10 composition comprising the
MADb whose variable region sequences of heavy and light chains are shown below. Heavy chain: HCDR1
RYSVH 15HCDRIS MIVWEEHE8 TIRAMRYARISS 83 C DIRE B VIR G R AGHUEA Y RhgRmaceutical
QVQLKESGP Glove SQHE S WG SGRBILS: HFR 2RI RIPGEGBEIRE Gand - anti-siRR&d

RLSISKDNSK (&b dfdaHal &2 TRDhMEYINOrCA Hr 29hés WRREG HeYINGRA AightedamiHi$ DR1
KASQDVSTAVE LOREAAARY RITLLCRIRS QNS TEW T ARk ERL DTS HEMSSY CORVSITC

LFR2 WYQSQKP QSIIDKL(L{IY LFR3 GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC LFR4 FGGGTKLELK
and sulfated proteoglycans.

These compositions may further comprise suitable carriers, such as

pharmaceutically acceptable excipients including buffered solutions or

adjuvants, which are well known in the state of the art.

In another embodiment the present invention relates to the pharmaceutical
10 composition comprising the MAb whose variable region sequences of heavy

and light chains are shown below.

Heavy chain:
HCDR1 RYSVH

15 HCDR2 MIWGGGSTDYNSALKS
HCDR3 SGVRRGRAQAWFAY
HFR1 QVQLKESGPGLVAPSQSLSITCTVSGFSLS
HFR2 WVRQPPGKGLEWLG
HFR3 RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
20 HFR4 WGQGTLVTVSA
Light chain:
LCDR1 KASQDVSTAVA
LCDR2 SASYRYT
LCDR3 QQHYSTPWT
25 LFR1 DIVMTQSHKFMSTSVGDRVSITC
LFR2 WYQQKPGQSPKLLIY
LFR3 GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC

LFR4 FGGGTKLELK



In a third aspect, the present invention relates to a kit of reagents useful in diagnosis of atherosclerotic
lesions, including one of the Abs of the invention or fragments derived therefrom. And more particularly
the set of reagents comprising the MAb with the sequences of the variable region of heavy and light 5
chains described above. In a further aspect the present invention relates to the use of Abs of the invention
for the treatmen? 6t CAFdiARREHANBiISBEESRR. PHRRINArKRIAGESthat Kh&k BRBBRASe teithdlosclerotic
lesions. Thelynosintifadheyesdesitifiadfeians andiAlngrehenof ¢heattisubhtlyetonsemtivimer10 MAb or
chimeric Ab. OlaieaihedRAibedidreaeRerakiieraitsptiatidasayd mati-selfasedrpag@aglycans- MAbs
of the inventionq %%Enﬁ@ﬂ@%BWtﬂﬁ?é%%%e&Pﬂ% {staesrubsd & #%?Jn‘dg%ﬁﬁ "ﬁrth‘ature’

256:495 (1975), Ir Immunized with glycolipidic extracts 15 obtained atural’or synthetic
sources. The T ﬁ%qﬂg]ﬁgimmized mice are fused with myeloma cells P3.X63Ag8 6.5.3, cultured
in selective medium BHEsRIRES AP pRHERRIMJVIBAERNarelatEs cledity dete&ioAS iBhnfimoglobulins in
the culture supénnaidiohbipEtHS Areaftesnd exitifgiaiptias dytaridzeases|Ipthat deoyute s shaith the desired
zo specificity, afiaity &ngehek astivi¥rdba AP RedIFIgg clones can be subcloned by limiting dilution
procedures and.f.‘ﬁ:lé’] tté? nggonvt\llgq% stanéja{p m épsg)%)s a?fl\/?%cu' ure rovgmcgj(léopir%g,aanLrjpr%onal Abs:
Principles and Practice, pags. 98@( cademic ress, 86)). Curtird media suitable for this purpose
include, fo%oexaMﬁFé?H@HPLﬁﬂcDA-‘PAEM or RPMI-1640. Furthermore, hybridoma cells can be 25grown in
vivo in an anim&hteihintbthrechalibivgy tumor. MAbs secreted by the subclones are suitably separated
from the culturaringdiisral asedearfiuidipatrry uandyearu@flionap peogees fovppicationr of
elecirophoresis A e g A NS e cbtained by
ot oo i e s e e e B e b S carmpe.
chimeric Alys ofofpi@inRebfifon Bak e BbRYABEHOSPHKES plRfetPiRem eels PRSAUEIRY A%Athe monoclonal
Abs by conventiical teehhigeeswiah nmayefuteti@els R$18638068h &S.8mplificettbnn ckatentygene
sequencing angrigieations afeenthaa Kher preritref kdhesstate aklbaadt, ior gxampia idfSambrook et

al., Molecular qu{Uﬁ?Q %tﬂﬂgquel\%n Pe! gar%eﬁgau%m %Q%E% old Spring Harbor Laboratory Press,
N.Y. ( ar bio

Cold Spring Harbor, urrent Protocols in molecu oggu F. M. Ausubel, et al. eds., (2003)); la

serie Methods iﬁf@ﬁzimgawg the hybridoma cells that pr e Abs with the desired
20 specificity, affinity and / or activity, the Ab producing clones can be subcloned

by limiting dilution procedures and can be grown by standard methods of cell
culture growth (Goding, Monoclonal Abs: Principles and Practice, pags. 59-103
(Academic Press, 1986)). Culture media suitable for this purpose include, for
example, medium D-MEM or RPMI-1640. Furthermore, hybridoma cells can be

25 grown in vivo in an animal in the form of ascites tumor.

MADbs secreted by the subclones are suitably separated from the culture
medium, ascites fluid or serum by conventional procedures for purification of
immunoglobulins, for example, protein A-sepharose, hydroxylapatite
chromatography, gel electrophoresis, dialysis or affinity chromatography.

30 The Abs of the invention can also be obtained by genetic engineering
techniques properly manipulating murine immunoglobulin genes. For example,
chimeric Abs of the invention can be obtained from RNA purified from cells
producing murine monoclonal Abs by conventional techniques for manipulation
of genes, such as amplification, cloning, gene sequencing and digestion, among

35 other described in the state of the art, for example in Sambrook et al., Molecular
Cloning: A Laboratory Manual 3rd. edition (2001) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. Current Protocols in molecular
biology (F. M. Ausubel, et al. eds., (2003)); la serie Methods in Enzimology
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(Academic Press, Inc.): PCR 2: A practical approach (M. J. MacPherson, B. D. Hames y G. R. Taylor eds.
(1995)), Harlow y Lane, eds. (1988) ABS, A laboratory manual, y Animal cell culture (R. I.Freshney, ed.
(1987)). cDNA synthesis and PCR amplification (the acronym of Polymerase Chain 5 Reaction) of Ab
variable regions can be performed from RNA that encodes the murine Ab, cDNA is synthesized, VK and

VH variable rediff30&8i1aRpttRd 15y PR hid\cBRBEdoMP AR Miny MRCEBSIEeiIdAaPtechniques
described for thdgmuepogeGn tRe Smteofetie di99%)¢, privdiosts oflROR s€ds.e 4LIB8) tABHBeavy and light
chains, respectiygbravseyenafelopethifial Gial ceiaes reediosarie &&queneing. The resulting clones are
Q?emgﬁekftgﬂﬁ’sﬁ@ﬁcﬂhf‘p‘ﬂf@éﬂﬂf? HH?%%?oﬁ?ﬁq??é?%@n{gﬁaQéd pucleotides

sequenced usi%ﬂﬂy Qgrq
0 ase ergccordl%%sto manufa(iturers sgecmcatlons. e variable region genes

thod using T/ DNA
of hoavy VB ar TR0 KoL LA et 157 B e i HOm RO SPah €T esR Rl o

constructions afti&ne ABneldarRynEgsieaRe\dprebbnvaciatpsrastdielints tanebifiechivnal techniques
for constructionRE R hihis reagereedoRe rbyuichipuingp ses eoaveseit g dfrigeaedesbdobdeichors for efficient
expression of regominsEY pratgisgrasHaaly MADs. 20For the expression of the chimeric Ab NSO cells

can be used, which & glectipBeralef With PIVA CONSINELS INiG [RaRechIe @pRsSigygctors
containing the Ab ggnes. ese cells grow in the serfectl &' Medium, The detection of "

immunogléBulirtBRESUEIRY KIBNECISSeMRsith & HFlife $REYSIFEel R TREWIRREHINSS: BfShe cultures
using an ELISAsgsnenerdlingied 28ymehtine soetwrrisadsag)bse tutitisaixpesritfothexdarited specificity

and function: Inicertaigesiprdingiiss Ahswbtheugriegentinwentiopsigmoesieteci@stdig/aious techniques
described for thﬁa%'fﬁ&‘ﬁﬁéf“steﬁe?ﬁﬂﬁ,%ﬂﬁge art, for example, by an ELISA. 30In certain embodiments of

the invention the biological activity of the Abs produced i N diments, the Abs of th
iventon are te LBcON T SHIIE AR5, HRERIy 1 L B RO By CHABIAR Wine specialy

and that cAh beeDS¥A M EHEPFEeRt YpEafiBERIAIEHRIAFONSHEHIPBINY, itee'CBREdMPdhfve binding 35
assays that user¢sphdiigaezpeFssio VW esteomsb| ei; cadioign nhw nocassaysohdl | Séc luvqixs afdibody

immunoassay (sgRstigioniBMERRRSAEIRJERIY) a3a%icHUBIREESES IRrUNRassays apd petein A
Immunoassays L 0&;lus RIS 235PHIOEANEISRANSNG 362 SATHided B6teindnsaRidiaplps section. 8
MADbs.

20 For the expression of the chimeric Ab NSO cells can be used, which are
electroporated with  DNA constructs in the respective expression vectors
containing the Ab genes. These cells grow in the selective medium. The
detection of immunoglobulin-producing clones is performed by the
measurement in the supernatant of the cultures using an ELISA (enzyme linked

25 immunosorbent assay).

Selection of Abs with the desired specificity and function:

In certain embodiments, Abs of the present invention can be detected by
various techniques described for this purpose in the state of the art, for
example, by an ELISA.

30 In certain embodiments of the invention the biological activity of the Abs
produced is analyzed. In some embodiments, the Abs of the invention are
tested for their antigen binding activity.

The antigen binding assays known in the specialty and that can be used in the
present specification include, among others, direct or competitive binding

35 assays that use techniques such as Western blot, radioimmunoassays, ELISA,
double antibody immunoassay (sandwich), immunoprecipitation assays,
fluorescent immunoassays and protein A immunoassays. The illustrative assays
for antigen binding are included later in the Examples section.
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Additionally, In the present invention those clones that produce Abs capable of recognizing
atherosclerotic plaques in human aorta tisue sections can be identified, this can be done using
conventional immunohistochemical techniques described in the state of the art. 5In another aspect the

ability to induce anti-heparin response in mice by Abs of the present invention can be measured. For this,
different group< SRS HrdNmRIBRRENNRRIRHE REEH eSS AASE dbiFRRaRDIRS of these

animals are testecomithe pedsernselefaictiplepaen Abdumam addiiorslasypratione aati-dderosclerotic
effect of the Abgightihecdregast dshinwrntigasan haryeasHashtndifoifnriaomedrhehinduction of

atherosclerotic {géwi&rqggé%ygﬁhgmg@gi%ﬁﬂg Qﬁ used. (Takacs E, Harsing J, Fuzesi S, Jellinek H.
. A E .

1986 Arteriosclerosis developing |n rapbits after lipofundin administration. Morphol Igazsagugyi Orv Sz.
26:90.105; NoaANFEHREE FELESEI}e AR R TSHES B AT AU B Lo Rl por
lipofundin. 15P{B§rRkesE RINTURIKKIAS MelRcES ag UNer1 Br tiHgr fEetai GHPaRMP GEIHBAIS ArBNe
embodiment, thenmueixkonvytiotide g\ laspbiatimeaceatitah cond pEesilionstiraplesnaprisescoadiraiore Abs of the
present inventipe e QB8 RMPRAREBHR %@g}gpﬁg}%}iﬁ%gﬂsing an antibody further comprises an

n

excipient Whichlks ang)%IagrrinﬁgFutically {fcce taq e (érlleero %;?gﬁgctthgf iﬁ]veeﬁggn QEC[ \éi%?g a l&it of reagents

.. | eC e .anti-a ro el
comprising one _or more ABS Of%ﬁ% Invention, an acf itionally can comprise a butrer SOFUtIOﬂ. In one

embodimet®t, tHE'SAIE0 T HUREMMERRAPHacGRARS & SMYBILTINdriemBoaiifartC e @hposition
comprising an AdsiaR® iimchis avitarrippivottory) 26 usrdh (hadderearhissslitoehtEiggshdrmaceutically
acceptable. In Qagigsrbadimenesa meegenickéredro ineluslesingstinctionsiter thigeadmibiataiion or use of
the composition,(&aAR 484h SWRKRSHoT N RRAHNGRE BitRLomIROSHISRS. CRIPTRING 4Abref the invention
are prepared fo tggé c nservatil?n i% mixing the rAb .with the desired é}le ree of |30 Qﬁ#rgé with carrier
molecules, optigjha XCl %?1@_)8) %’t ﬂ'ﬁ'?—:_rg Wf&S{S’@.‘&%&P&&&%{’&&% CFﬁiHSfoFP &'8eience and
Practice ol PhaRfstgnsteeighs e20dofcas e ¥ordPbf aqueous solutions, lyophilized or other
lyophilized formiitetiores: el alcCeptalolgitvehicles, excipients, or stabilizers are non-toxic to recipients at

all doses and cgnepitiatgpairiBRioNrdinehhieVNbsARishe hyaRteB Ak PEBRfsdMicheRitarmaceutical
composition in comprises one or more Abs of the present invention. In one embodiment, a
composition comprising an antibody further comprises an excipient which is

20 pharmaceutically acceptable
In one aspect, the invention provides a kit of reagents comprising one or more
Abs of the invention, and additionally can comprise a buffer solution. In one
embodiment, the solution buffer is pharmaceutically acceptable. In one
embodiment, a composition comprising an Ab also includes a carrier molecule,

25 which in some embodiments is pharmaceutically acceptable. In one
embodiment, a reagent kit also includes instructions for the administration or
use of the composition (eg, Ab to a subject.

The pharmaceutical compositions comprising an Ab of the invention are
prepared for their conservation by mixing the Abs with the desired degree of

30 purity with carrier molecules, optional excipients or stabilizers physiologically
acceptable (Remington: The Science and Practice of Pharmacy 20th edition
(2000)), in the form of aqueous solutions, lyophilized or other lyophilized
formulations. The acceptable vehicles, excipients, or stabilizers are non-toxic to
recipients at all doses and concentrations employed.

35 The MAbs of the invention are present in the pharmaceutical composition in
combination in amounts that are effective for the intended purpose.
Formulations for in vivo administration must be sterile. This is achieved by
filtration through sterile filtration membranes.

9



combination in amounts that are effective for the intended purpose. Formulations for in vivo administration
must be sterile. This is achieved by filtration through sterile filtration membranes. 9 In one aspect, the
invention shows how to use an Ab of the invention in the preparation of a drug for therapeutic and / or

prophylactic treatment of a disorder, such as cardiovascular disease. The Abs of the invention can be

used to treat, inRiINeIBRBEPrOHIR JRIGHTIBReFEANS DALY BrR ORI BSCIBNSIEMESIBri§eimprove or
prevent diseasesep@atioerobreprdcasses dszapattd it theexpredsiaetandéanmetiviey af one or more

antigenic molecyiesder AN i gdriibmBrasaidaygation, a therapeutic dose of these Abs would be in
the ranging bet ' FZIpAS r f | 0Q microgram and 1
mg per dose. T\gﬁgﬁA&t?s {(ﬁfgt)ﬁe bnvgﬁtir%ﬁ%g‘%)gg ﬁl%%%Qr@dﬁg%%%ggi%%%%?@h%%gﬁncIuding
parenteral, SubC GRS SIS Sty ﬁf8ﬁ@5f,_° ﬁfﬁlﬂﬂ%ﬂgﬁf%\ﬁd% HYEEAI4SE ESafF AWLSired for local
treatment, intraRfsRIAGEFEBTARIMRIRIEVAKHENR, SHBIRARPNI G BrovidastiyiRit &f Pe8genBIE? diagnosing a
15disorder, suchnsigaacdiorasoldar disease. EXAMPLES: The following examples are intended to

illustrate the inV@éB&QBiM‘ﬂtﬂpH{éiB?E@f&ﬂtﬁﬁéﬁﬁ@n,@lﬂ%&”@%@&%ﬂ@@%ﬁﬂ (psiistenpr modification
enzymes as Welglgsrarﬁa%er%s and ms&erlals used were qh

. : | etween micrograms gnd lata}ri]ne_d frr%ns%omrm rr%1i$ll sg&wegnu_nless
otherwise specitied. _g %ame/Yeel. ecognitron by?hec imetic MAB At of Bovine brain
25sulfatiddg. UG BICFeAaBLAnSolNsiRe/sIfénc, were coated with 50 pL / well of a solution of bovine
brain sulfatides&tea Mériéenohton oivappn ris(aremadnnelerrd the solvepprepsiaieapsaied by incubating
for 90. minutes acdidifg Tipareplatas werdhlegkashwithizedbpkitoiedof pispidinhaijereshgaline (PBS)
containing intranasal routes, and, if desired for local treatment, intralesional route.

In another aspect, the invention provides a kit of reagents for diagnosing a

15 disorder, such as cardiovascular disease.

EXAMPLES:
The following examples are intended to illustrate the invention without limiting
its scope.

20 In the following examples all restriction or modification enzymes as well as
reagents and materials used were obtained from commercial sources unless
otherwise specified.

Example 1. Recognition by the chimeric MAb anti-SO3 of bovine brain
25 sulfatides.
Using ELISA, PolySorp plates, Nunc, were coated with 50 uL / well of a solution
of bovine brain sulfatides at a concentration of 4 ug / mL in methanol and the
solvent was evaporated by incubating for 90 minutes at 37 ° C. Then plates
were blocked with 200 pL/well of phosphate buffered saline (PBS) containing
30 1% bovine serum albumin (SAB) for one hour at room temperature. Later, 50
uL/well were added of different concentrations of chimeric antibody anti-SO3 in
PBS and incubated for one hour at 37 °C. Then plat es were washed with PBS
and 50 pL/well of a goat antiserum anti-human gamma chain conjugated to
alkaline phosphatase (Sigma) were added. After incubating the plates for 1 hour
35 at 37C, they were washed again and 100 pL / well of substrate solution
consisting of 1 mg / mL p-nitrophenylphosphate in diethanolamine buffer, pH 9,
8, were added. The absorbance of the reaction product was measured in an
ELISA reader at 405 nm after 30 minutes incubation at room temperature.
10



30 1% bovine serum albumin (SAB) for one hour at room temperature. Later, 50 pUwell were added of
different concentrations of chimeric antibody anti-S03 in PBS and incubated for one hour at 37 C. Then
plates were washed with PBS and 50 pUwell of a goat antiserum anti-human gamma chain conjugated to

alkaline phosphatase (Sigma) were added. After incubating the pBIates for 1 hour 35 at 37C, they were
washed again 212 0095t VeINEPsasdtiarisdiffo mesHiadihiytbe 1apgeme-aiRd Memyibhosphate in

diethanolaminetbeffarjghteegionent hdaed chbin alisorbiinoeSs thetheactiorepeoshacoslasaheasured in an
ELISA reader aj4S 08! after 2@ dinidias NendakorRatasmipmpesalidtlddofha digeriite control a

hi ic MAb if] t ' i : ~hain at ition 08
gf Itrr?f rcl:(r:ﬂmeric%ﬁﬁﬁ%oﬁéé%tbi%%ﬁ%%ﬂug&gwé?/ fﬁég :EHS%]\%{@%%&?\%%(?H%% -@"i‘%?‘ position

t sulfatid f th
difforent chimefEREURES FUTBHEER EHE0 A A LoARS BRHER A B AR R ANE Bh A0 KA RRb s sultatides

even at a concéhérafithesis My odifieehay Resifoecraist neisbpMRNCTRASEMRGOdified at position 98 did
not show any reactivity. Example 2. Heparin recognition test. Subsequently it was assessed whether the
chimeric mono@qg{aﬂ@@tb.Spfépgg,qer%@gr?iﬁﬁq)ﬁq@@d molecules more complex than sulfatides. For the
study it was chasen hapariy 4 hiehlv-udliated molegule 8t 5 er a5 3 MadsLplsyfaed

a%s% or an?l-ﬁeparin reactivity was made based on the ELI technique for

glycosaminoglycgns?%e _ _

biglican défelopetPBYadRMigeqmplesiiqauatare 427riothan suirisles shRitt gigHtMduifications.
Maxisorp microvies plaeesnNene)inefe ighte dwittdde praiec(@igtha) & UegagaaLaA(T00@Iveéll) in Hepes
buffered saline sg@kdtien IS &h(@Smanepes, 150 mM NaCl, pH 7.4) and incubated overnight at 4C.

(HBSS.BA) o e e B L R NG SS Tween
00,0095 (115 B AP ST Aol Mot AR eSALT e et a0t it
concentrafidn ofVH0 FHIVMRAiFRIIAGDUABKIERIPTMAFRAERYS Platsis NINYBE) | VesrvIceRierh YoM MgC12, pH
7.4), during onenbpanirat(Somaje aiptoaiigien A1 O@gateie comepdahdaferedicainenedifiéahby the
rep_lacement of RipgS iRdRawHENale quamfpggdp,qqu)agh@qmg% Wahihatciieeric monoclonal
anti-503- was uged, Plaies ‘_’\’/%Sh‘ﬁés{ﬁget"‘(f&%&%th' S a0 et NgRRLg IR, °ﬁ§§%“r atroom

temperature with a goat antiserum anti-human igamma cﬁam conjugated to alkaline atase

(Sigma-Aldrich SO IAHEE AP bR amikig 0) 16 RECROH N8 Re@iyEre IRIESWRE and the
reaction wats devesbpedhismymes 30tk iEFatel pepncithefAph03BR&d Hrivb Rt fitidgnmolamine
buffer, pH 9.8. thetabpsoibaremabAbanti 9Othe produnideas toansifieaital aco kdd@Aatieadsr (Organon

Teknica, Austriah |\ mo}ﬁfbiﬂdﬂ@f%f?emg@mmg%ﬁﬂgﬂ%ﬁm| RAG199RNIaEh@ Dighipactivity against
heparin. In cont[(ﬁals&,l thelgap flﬁgrchlrgﬁél @\ ) L{E?d as tlsggﬁ% tccgntf&)l %SSgogﬁgg no {F&iﬁélw at any of the
studied concentratiofis. Exarfiple 3: Recognition 0f the J7 74 cell finé By flow cytormetry. The monocytes
and macrophag“&r&%‘%rﬁﬁbff&ﬁ’fﬂﬁqnﬁéﬁh‘ﬁa{ﬁﬂ@ﬁﬁﬂheégs%fs%G&h%?aﬁﬁ%r@&@@s’i@%t@fud B Bjorklid
E. Physiol2Rev BSa1969:aih1 2l 200OBRITIREsefcHlts shimieasizeqnateogly eatisS&ydt invaasusedn shown that

some of the wapsatesnaereasaisheyidizied [MthbyBSEORINOeR M iftufeiewdtion efe hour at
room temperature with a goat antiserum anti-human gamma chain conjugated
to alkaline phosphatase (Sigma-Aldrich, USA) in HBSS-T containing 0.1 SAB
%. Required washes were performed and the reaction was developed using the
30 substrate p-nitrophenylphosphate dissolved in diethanolamine buffer, pH 9.8.
The absorbance at 405 nm of the product was quantified in an ELISA reader
(Organon Teknica, Austria).
As shown in Figure 2, the chimeric monoclonal anti-SO3- had a high reactivity
against heparin. In contrast, the modified chimeric Ab used as isotype control
35 showed no reactivity at any of the studied concentrations.

Example 3: Recognition of the J774 cell line by flow cytometry.
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5 foam cells involve the cell membrane proteoglycans (Halvorsen B, et al. Biochem J. 331:743 --752,
1998). To determine whether anti-S03- chimeric Ab was able to recognize macrophages, we carried out
flow cytometry experiments using the murine macrophage cell line J774, which was cultured in
DMEM-F12 (Gibco BRL, 10 Paisley, Scotland) supplemented with 8% inactivated serum fetal calf (SET;
Gibco), 2 mM L@I‘Eltﬁiﬁﬂﬂ—?ﬂ%ﬁ) Yth MBEFIEIMICE08 B o CLRBL IO AN TR BEIRQEESSEI06 per tube)
were incubatedswith 28 pithedselefdsiscii@atedicalibiBg@ilioh for POysiolufeevai8371@elblctk Fc-gamma

receptors. SubsexpagniiedatiaR3sghimaite\ihcans) tandsaivpe e sobmentiind mainserife 15 Ab were
added, both bioginylated, téoo.HedrBa'{a&%%ﬁ.z%H Zﬁwmt%ﬁa/%&owg?]é MAGHBE (Sioma, St

Louis, MO) and_0.01% ?\ﬁdlum azide tor 3 utes In an'ice er wa he cells, they were

incubated with eFefaRaRRRe %lﬁ? ot RITBVSH e RIGHR Xceﬂré%k%‘ﬁ?ﬁﬂ? n&'e?éa?éh Laboratories,
West Grove, P@%ﬁhﬁfmb At for 30 AflABles in an ice bath. 20 The cells were washed, resuspended
in PBS containing 1&eteodinm azidehand and$osd ochinflow cytometes (BbletoneDickdogoireSan Jose, CA).

As shown in Fighser3 Ha@@@im@ieﬁheasgqt%ﬁo%@t rowarrﬂﬁéﬁgc%maetﬁéerﬁﬁuwaeJ774 In

contrast, the antl 503 chlmerlq ﬁb regr? 3 7% of the cglls Recogm_lon of
e cell line ? S Culfure ]{.‘,
atherosclerotlc uman aorta. The |mmuno istoc emls e ermma n of chimeric Ab

anti-503-ré809r1B ﬁﬁ%§ﬁ%‘|‘?&%€d%ﬂ'?ﬂ§%%%t§’@? iﬁ/ﬁé‘?@%ﬁﬁﬂ(@@ iWfofidlicdhdbedded in
paraffin. Tissue@betbrsroMiLpatuiastineste) Whidhpesiglinolntedodm sistieiiotnBinslides and incubated at

68C for 12 hourshd Bellkésgus sentiopemgre dapasafitiediedxwlioh aand hydatses on pdanated decreasing
concentrations. Than ey wers weshaflfates "aw?sdnéi'%"qaowet%aagmah% RS, Antigen
unmasking wa rformed usin 8;% ostati t at erat d%o lates immersed
i oot bufior SEPRE VETAM I O T i M o A 58 AP R SIS TRt buior
6.8 for 10 Hinuted WeIePEdafbrBARRIGIRIgthe @lé@é‘ﬁ/él’@ﬂéﬂ RPSo ®Hof-20RMRIR%BHY then were
washed with distdiedevnssemaatb PBB. (Bigrenddigdoois pEDYaddseViés sudionedxide rsdlution of H202
_3%t for 10 Tinrmm%@%néﬁﬂﬁée{ﬁWeAﬁgrmhﬁ%Wﬁb RER, f@ﬁ@ybmv@ylat%mﬂnwlﬁ&b antti 503L ?nd
isotype contro on u erature. Later
511‘? ﬁﬁﬁﬁ?ﬁg@gﬁﬁ %%ﬂ%[@é}%[hgfe Tk Oﬁ;f’} A ﬁ%n%ﬁ@?é? P

slides were wa streptavidin-peroxi ase com nacrom Diagnostics) was added

for the same tln"ré‘t%{?{atf’é%e\f\é?ﬁ?é;r%vﬁlrfﬁ FisHal& diHtp \Xﬂéréq {BEESIWAR 508 mixture solution
of 3,3 '-- diminbRseitfineeB ARSed. (FRsesRRINRFhte BBferdbtadnib® Wirsotienteattesenehs performed
with Mayer's hesmalmetinnsafiples/ weretde{Betmiedickinsteasag absehaoncentrations, clarified in xylol
and finally moupiedspRAMmaneat ResliuReP latgadrekiRd KiRdaT 2MRbh%EXIntBE &f@lyRjiion was
recognize the cell line J774. In contrast, the anti-SO3- chimeric Ab recognized
93.7% of the cells.
25
Example 4: Recognition of atherosclerotic plague in human aorta.
The immunohistochemistry determination of chimeric Ab anti-SO3-recognition
was performed on fragments of human aorta fixed in formalin and embedded in
paraffin. Tissue sections of 4 ym were used, which were mounted on silanized
30 slides and incubated at 68°C for 12 hours. The tissue sections were
deparaffined in xylol and hydrated in ethanol at decreasing concentrations.
Then they were washed for 5 minutes in distilled water and washed in PBS.
Antigen unmasking was performed using a thermostatic bath set at a
temperature of 100°C. The plates immersed in citrate buffer pH 6.0 remained in
35 the bath for 30 minutes and then were boiled in citrate buffer pH 6.8 for 10
minutes using a microwave oven. The slices were left to cool for 20 minutes and
then were washed with distilled water and PBS. The endogenous peroxidase
was inhibited with a solution of H,O, 3% for 10 minutes at room temperature,
12



10performed using a white light microscope (Leica). Figure 4 shows how the anti-503- chimeric Ab
reacted intensely with samples of atherosclerotic lesions present in the aorta. It was observed reactivity
with lipid-laden macrophages or foam cells and with lesion lipid core (reactivity is shown in deep brown
color). The figure shows how the Ab used as isotype 15control did not recognize the human aorta

sections. ExampRSBeAniiy fEndacd HiindpiashGgisits8manice By tReGHREDS EANHELc Ab. Ten
BALB/c female Aiceeveradast]; ahey reoermicthiobcatab@ouglyrsD jigroBQOnaintitB8 3atcihmi@ric Ab in 200

ph_- Imr_nuAnibzatiQamM@é@@@.f@t@@@l@é@rwéﬂe@mwwmm@s Qﬁ@t§|§ﬂfef|§tlabldﬁ}$%§r5>lﬂ@a§€ti-503-d 0
chimeric Ab wa ﬁﬂ% i t r en on days
and 49 (seven ga a&%ﬁﬁ%t@%@%@%@g&@ﬁg f)afr (ﬁ%_ aj?é#wgt%%]ﬁgﬁ%%ﬁé;f immunized
animals wab 25 ARlYs RS SREH IS A19eARGHRRIGH QRS BB AR SABIG flo insisorp plates
coated with hes&ami MR RZIANS O BL VI T BE S&reiefehcdedee Scorddnin 1 AO@NItRSH in binding
buffer, 100 pUwedls Asestecorediaryviimtiidae esgdadraatbxpin sestgiplend givkanissrimtednjogated to
aII_<aIine PhosphAtAsEs(HECKRAUNONVRD MESHr 3N UtgarfliP W tﬂﬁoﬂeé%s ﬂﬁzﬂ}? %@@Ytéﬂthﬁh? sera of
mice taken on gays,0-and 4.t AR BALJBIGEIPAING A cSaREP of AR NeRaril Absn (g reimmune sera
(day 0) of any anima. I con?ras{r,] the presence of these serum %bs After mice were immunized with the

anti-503- dlimePR! IRENGYLEBR et HigeBiAtIRErS4s8ihat the anti-503- chimeric Ab not only
recognizes strohiglyrené Shopdraw the hat-$eIuepiizitig Abiligacieddomnselgspinsemplesist this
molecule (vaccisteagiigodcidrsampleidhisipibsheinselerabaefieatal ankispiat ebamBiily AxhTo assess
whether the anjp3s £IHMSLGAHRYRS FPRRIS IPRLOGHE S AR IRIGAIT AR TN (YR, ySed a model
previously descrjbed ?f | ductlorn 0 athtarg.s(fgroyc Iesmns In r@bltt?\v\év?)étbu o%undm takacs E a_nd
cols.Morphol Sﬁ'&%gga CBg%ﬁQ)oné\@ 56'99--108, 1948, NGO/ E¥. Nofe®P 88 o828 iR M&ical Sciences,
6:14-19, 1592) e H IRt 7eeRsnE e4bBity B3 Iaa AtBeHIRESgroups of five rabbits were used. Group 1
received no treatment (negative control). Group 2 received daily, for
Example 5: Ability to induce anti-heparin response in mice by the anti-SO3
chimeric Ab.
Ten BALB/c female mice were used; they received subcutaneously 50 pg of
20 anti-SO3- chimeric Ab in 200 pL. Immunizations were performed every 14 days
to complete a total of four doses. The anti-SO3- chimeric Ab was administered
without adjuvant or carrier protein. Serum samples were taken on days 0 and
49 (seven days after the fourth dose).
The presence of anti-heparin Abs in the serum of immunized animals was
25 measured using the ELISA technique described in Example 2, using Maxisorp
plates coated with heparin (10 pyg/mL, 100 upL/well). The sera of mice were
tested at 1/100 dilution in binding buffer, 100 uL/well. As secondary antibody a
goat anti-mouse IgG and IgM antiserum conjugated to alkaline phosphatase
(Jackson) was used.
30 Figure 5 shows the results of the assay with the sera of mice taken on days 0
and 49. It was not detected the presence of anti-heparin Abs in the preimmune
sera (day 0) of any animal. In contrast, the presence of these serum Abs after
mice were immunized with the anti-SO3- chimeric Ab was detected. This result
indicates that the anti-SO3- chimeric Ab not only recognizes strongly the
35 heparin, but has the surprising ability to induce a response against this
molecule (vaccine effect).
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eight days, 2 mL per kg of Lipofundin 20% (Braun), intravenously. To group 3 10 was given three doses
of 100 jig of anti-503- chimeric Ab in PBS, subcutaneously, at intervals of seven days, and the day of the
last immunization started the daily administration of Lipofundin with the same scheme that was used in

animals of groug 2. All rabbits were sacrificed under anesthesia one day after receiving the last dose of

Lipofundin and R¥a3RI8 EoAtdr A aRCH @it STTesohRRd SeAfiEBHMRE SAMe day. Aortas were

obtained from afmadsensd e ihathdhegigali-<30dBy tohderrniAk thapresenide dbnmaorbseopic and
microscopic athgepsgieipéigdesianawyageeisetmeehotiee gekirsaf radsiiiamnoneurdonbp received no

treatment, shovige NA.grg ﬂ?ﬁ QBﬁs'ﬂwaﬂ%ﬁ&'i?%fﬂ?rﬂi68RHB§H%9£QE{E’SZEV‘QH8hc@§.‘§§?H mL of

20Lipofundin per kg for el ays, gross lesions were observed. In the aortas of rabbits that previously
received three &Qﬁ%&%‘f‘@&%ﬂ%ié@ O AmicHe A FHdNRB MW B 2MRiEIORESRiItA M58IERdin, there were
no macroscopiSEses, ol tht9%stRRZdf microscopic lesions, fragments of the aortas were fixed in
formalin and enmiifestateN e (Zaraltind fdbbite seatmhmnf thige greupsiekliy® Hbbilntedrousddnized slides

and stained witls RRpaiedieasH. FoRUAlUGHRRAASIREFNNENdIRNY Rvdiilighiynieioscope (Leica).
When the tlssue.s%;‘t(%ns of agrta of rabhits ﬁh]at r&lﬁe%g}g tref-)l_’trp i were evaluate algshowed the

el S .m r kg o orun raun avenausly. TOo group.
normal structuré of the Areries without no a erations, as shown’in Figure 8. aona sections from all

rabbits of #e gM§ED BNEBOPERRIVERPERoPlindRP chisalle At FE&ton SMBRE G LE8VEY: PRssence of intima
thickening, withsdbpuaisinsofiglytraiceliens melisaut be@yseanttielday kistie darl woiugerafiders, and tissue
architecture disgsted. fifecaailiastiraapiasofiasn Liyerinabbiistthaig ecgheddheasdpsaesvabanti-503-

chimeric Ab angldngm ek 3ABiRiGHEY. Wil dBREUDEIE AR I SFARICIESANS NIROfSprved. In the

35 samples fromfthe remaining two r%bblts E_ sue alterations consisting in some cﬂisc ete thickening in
some areas of AELFRSTAY WAl 5% 09p SLL BPLEIA S IEAR SPRLRLEENTE A9 tiere observed.
There wastho idtiMlaHiekenRes. (BFicPmS M APERAGURES: THEIREA MRBLGGHTtRIR BRdulphatides by
anti-S03- chimgraghdlabical study to determine the presence of macroscopic and microscopic
atherosclerotic lesions was performed.
The aortas of rabbits from group 1, who received no treatment, showed no
gross lesions. In all aortas from rabbits in group 2, which received 2 mL of
20 Lipofundin per kg for eight days, gross lesions were observed. In the aortas of
rabbits that previously received three doses of the anti-SO3- chimeric Ab and
then were administered with Lipofundin, there were no macroscopic lesions.
For the study of microscopic lesions, fragments of the aortas were fixed in
formalin and embedded in paraffin. Tissue sections of 4 ym were used,
25 mounted on silanized slides and stained with hematoxylin-eosin. The evaluation
was performed using a white light microscope (Leica).
When the tissue sections of aorta of rabbits that received no treatment were
evaluated, all showed the normal structure of the arteries without no alterations,
as shown in Figure 6. In aorta sections from all rabbits of the group that
30 received Lipofundin characteristic lesions were observed: presence of intima
thickening, with deposits of extracellular material between muscle, elastic and
collagen fibers, and tissue architecture distortion. In contrast, samples from
three rabbits that received three doses of anti-SO3- chimeric Ab and then were
administered with Lipofundin, no microscopic lesions were observed. In the
35 samples from the remaining two rabbits tissue alterations consisting in some
discrete thickening in some areas of the arterial wall, with a deposit of
extracellular material between the fibers, were observed. There was no intimal
thickening.
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Various concentrations of the anti-S03- chimeric MAb and isotype control 5 chimeric MAbs were added to
ELISA plates coated with sulfatides at a concentration of 4 ug/mL in methanol. The reactivity was
detected with goat anti-human gamma chain antiserum conjugated to alkaline phosphatase. The
absorbance at 405 nm of the product was quantified in an ELISA reader. (*p<0.05, Mann-Whitney U test).
10 Figure 2. Heparin recognition by anti-S03- chimeric MAb. Various concentrations of the anti-S03-
chimeric MAb aBdehdésotypeasonfrbpcineaeric MAb were added to ELISA plates coated with heparin at

coqcentration OIEihQJ HIIMRdBdIR Rion hesiapakivibewdy deiesied Wit mapaiemi-human 15 gamma g:hain
antiserum conjﬁm OCQH@H?%RQ% Eﬂéea}ﬁ{‘%é%soéhﬁﬂéﬁca‘i\ﬁ‘&é Qo ?%}%%774 as quantified
ader Itn ce

inan ELISA re Mann-W eco nition line by the

1),
anti-S03- chim %'ﬁe"‘@éﬁ’s g z&ﬁé w%r uﬁ%ﬁ? f‘fﬂ@b?d{f%’fi‘?éd%bg The reaction

was revealed Mﬂﬂé&g‘@@@'ﬁﬁtpﬁm mGramisHiam | cdRagerRUINEYFIVES seteaiaslyoil BPaow cytometry.
Figure 4. Humasnathenosclgeotio plataies artoguitiocdpjutizeanto Sidaliclkirpraspiihs5Fnagments of

human aorta f'%ﬁiﬁ@ﬁ%@'%& afskembestdadi Rﬁf@éf'w\)(fspﬁ‘da\ﬁﬁ@d'ﬁﬁuﬁﬁtﬁwm higHaylated anti-S03-
chimeric Ab antaég ntr% Thl\gzf rea tlon was revealed with a streptavidin-peroxidase complex.
nti

The epitopes recognized by a re indicated by the intense brown color and the nuclei of the
cells were’@unterstained with hematoxylin . (400 X). 30 Figure 5: Abs response against heparin induced
by immunizatiofigittetReHRenrg803 echpnéiiciiar8e A3 saipied obtained from BALB/c mice on days 0
and 49 of the invarimizagenceatratmavih the anti$O08- ehimeric MAD syl errsgRYReebyoBIBLISA. Each
symbol is the vl ghtaines Wi Rifsary Ll SABAHSE Bt \ith heparin at concentration

of 10 pg/mL in HBSS. The reactivity was detected with a goat anti-human

15 gamma chain antiserum conjugated to alkaline phosphatase. The absorbance
at 405 nm of the product was quantified in an ELISA reader. (*p<0.05, Mann-
Whitney U test).

Figure 3. Recognition of the J774 cell line by the anti-SO3- chimeric MAb.
20 The cells were incubated with 10 pug/mL of the biotinylated Abs. The reaction
was revealed with a goat anti-human IgG antiserum conjugated to FITC and
analyzed by flow cytometry.
Figure 4. Human atherosclerotic plaques recognition by the anti-SO3-
chimeric MAD.
25 Fragments of human aorta fixed in formalin and embedded in paraffin (4 um)
were incubated with biotinylated anti-SO3- chimeric Ab and isotype control Ab.
The reaction was revealed with a streptavidin-peroxidase complex. The
epitopes recognized by anti-SO3- MAD are indicated by the intense brown color
and the nuclei of the cells were counterstained with hematoxylin . (400 X).
30
Figure 5: Abs response against heparin induced by immunization with the
anti-SO3- chimeric MADb.
Serum samples obtained from BALB/c mice on days 0 and 49 of the
immunization scheme with the anti-SO3- chimeric MAb were assayed by
35 ELISA. Each symbol is the value obtained with the serum of a mouse. pl and hl:
preimmune and hyperimmune, respectively (*p <0.05, Mann-Whitney U test).
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preimmune and hyperimmune, respectively (*p <0.05, Mann-Whitney U test). Figure 6: Effect of
treatment with anti-S03- chimeric MADb in the development of atherosclerotic lesions in Lipofundin model
in rabbits. Histological sections of rabbit thoracic aortas representative of different groups of studies. (A)
Group 1, untreated animal, which shows the normal structure of 5 the arteries, without alterations. (B)
Group 2, animaiéaregte®r witH eGhoRindiiFaNAERE aYtEfal FbimBRickeHME S ohbRR/eld W deposits of
extracellular matevialopatest o ftathenosc & relastiesaowiscioll &gt dibvens nanded istortidritsf tissue architecture.
(Cand ([j)) Grouni%%ﬁml%é%mugiéefh%thtﬂtﬁ@%ﬂ%%&%&%ﬁ%%}&%i@hﬂ@ﬁ&&cemd
Lipofundin; no \é.'fBHIﬁs S e qL.inti hi in were ahseryed. Hemato i%-feosin stain
180X 15 ANTI%?ULFA'IgIg}ég AmlilUDgglN%ﬂéél%{la}g jaI?]IéDgF’(%R}OOH?I('(";‘I%OG YCANS ANTIBODIES AND THEIR
USE CLAIMS & ?ﬁ\‘rfﬁﬂﬁ%d’&'ﬂ?ﬂ_gn"i’iﬁﬂ&t}qaf't @_)d%@HBS?s el Hﬁg{ﬁ%y\g SR diseases,
.wherein the antibets specincanpmdeigigrintels aplessiNRieifoteepRrtansf @xiraeRl W@hoclonal
antibody accordiageidatlsdnndenviner aindtie, segsiinans o:bltlagemﬁbplenwmmiﬁ;odemmﬁﬁageregions
(CDRs) of the V@f@ﬁﬁ&%ﬁﬁ@!ﬁ@ frdesys lghirhalasaruaRRYWRR W dig vy £haidOR1 RYSVH
15HCDR?2 MIWI&EDGaSn-lc_iDV\\/(hiC%Afla{érSrQ(%R/eg Eg&fﬁn%%R r'IAch'%\(/\{gL'JA‘sYtissue damage or intima

10  thickening were observed. Hematoxylin-eosin stain 180X
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Light chain: LCDR1 KASQDVSTAVA LCDR2 SASYRYT 20LCDR3 QQHYSTPWT 3. The monoclonal
antibody according to claim 2, wherein the sequences of framework regions within the variable region of
heavy and light chains are shown below: 25 Heavy chain HFR1
QVQLKESGPGLVAPSQSLSITCTVSGFSLS HFR2 WVRQPPGKGLEWLG HFR3

RLSISKDNSK SOV SKURSTIBFB ANIMVIE RR LR EMERIG FREVEKOBE YNT EFai BER1
DIVMTQSHKFMBDIWHWEDRVSETC LFR2 WYQQKPGQSPKLLIY LFR3
GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC LFR4 FGGGTKLELK 35 4. The monoclonal antibody
according to claim 3 wherein the sequences of the constant regions are human IgG1 for heavy chain and
Ck for the light chainvs

5
1. A monoclonal antibody for the diagnosis and treatment of cardiovascular
diseases, .wherein the antibody specifically binds sulfatides and sulfated
proteoglycans

10 2. The monoclonal antibody according to claim 1, wherein the sequences of
the complementarity determining regions (CDRSs) of the variable region of
heavy and light chains are shown below:

Heavy chain
HCDR1 RYSVH
15 HCDR2 MIWGGGSTDYNSALKS
HCDR3 SGVRRGRAQAWFAY
Light chain:
LCDR1 KASQDVSTAVA
LCDR2 SASYRYT
20 LCDR3 QQHYSTPWT

3. The monoclonal antibody according to claim 2, wherein the sequences of
framework regions within the variable region of heavy and light chains
are shown below:

25 Heavy chain
HFR1 QVQLKESGPGLVAPSQSLSITCTVSGFSLS
HFR2 WVRQPPGKGLEWLG
HFR3 RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
HFR4 WGQGTLVTVSA

30 Light chain:
LFR1 DIVMTQSHKFMSTSVGDRVSITC
LFR2 WYQQKPGQSPKLLIY
LFR3 GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC
LFR4 FGGGTKLELK

35
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55. A pharmaceutical composition comprising any of the monoclonal antibodies of claims 1 to 4 or
fragments thereof. 6. The pharmaceutical composition of claim 5 further comprising a pharmaceutically
acceptable excipient. 10 7. The pharmaceutical composition of claim 6 further comprising an adjuvant.

8. A kit of reagents useful in diagnosis of atherosclerotic lesions comprising 15any of the monoclonal
antibodies of clainfs 1HoeATR PRI YREFVMELWIHIRE 6l TWMRISIBHEERBEIFSREh specifically
binds sulfatides and stiéatedgtaotaeglpoarssddrunan gGlfdotineanoy aramdicantdntonseéuightthe diagnosis
and treatment of cardighagcular diseases. 20 10.The use of the monoclonal antibodies of claims 1 to 4 for
the manufacture of a medicament useful for the treatment of cardiovascular diseases. 25 30

5 5. A pharmaceutical composition comprising any of the monoclonal
antibodies of claims 1 to 4 or fragments thereof.

6. The pharmaceutical composition of claim 5 further comprising a
pharmaceutically acceptable excipient.

10
7. The pharmaceutical composition of claim 6 further comprising an
adjuvant.
8. A kit of reagents useful in diagnosis of atherosclerotic lesions comprising
15 any of the monoclonal antibodies of claims 1 to 4 or fragments therefof.
9. The use of a monoclonal antibody which specifically binds sulfatides and
sulfated proteoglycans for the manufacture of a medicament useful in the
diagnosis and treatment of cardiovascular diseases.
20
10.The use of the monoclonal antibodies of claims 1 to 4 for the
manufacture of a medicament useful for the treatment of cardiovascular
diseases.
25
30
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