N IV[J\I(XZLO\IAL'*NI'P%UDY RECOGNI ZI NG THE Ny GLYCOLYLATED- GALACOTOSE- GLUCCSE
SIALI C ACID OLI GOSACCHARI DE | N MALI GNANT TUMORS AND COMPCSI TI ON THAT
-CONTAINS I T. 5 Technical Sector The present invention is related with the
fireld of i munol ogy and human nedicine particularly with the generation
and sel ection of a nonoclonal antibody (Mab) against the

N- gl ycol yl at ed- gtﬁh(zﬁ i gﬂAtﬁ:oseAst@(?ﬁYaci dR@%‘?éﬁ;@?ﬁNEi de uenge t hat

can be used for agnosis to an reat men al n neoplasic

di seases. RGLAMCOLYLATEED-GASSCOTOSHGEUOOSE es carsIadIioound f oACIDY
part of gl co&rotei ns andpg:l ycol igi ds. They are both sresent I n normal and
pat hol ogi caPGOQSACCHARIPE e MAMGHANT s TUMOSRS rAND COMRASITHAN i n

appr oxi mat e i’@lo mal i gnant neopl asm Frequent changes in the
aberrant ¢ %Ié%’é?'?% [ d%llﬁaérlz’:r‘ t he expression of neoantigens, variations in

the cenposTechmiehl Beetétygosacchari de sequences, increase or decrease of
the sialic acid nolecules in the olygosaccharides and increase in the 20
density of the mbheduiessnt anvéretier|ip relatedcwithatiomdietd béimmHaobrgyr Ang.  H.

et al. Curr, in. _in.lounol . 1991, (3),646-653). In addition to the
changes thalilug:l%n b@efddﬁlr’?dc’ ipﬁrflﬁg?arfééh‘ﬁhbs rtrgﬁf gq%eerasqoa ﬁnc{ Sy a
there are ahimo@bhat LoRHJd (fm&b)aﬁgéﬁfﬁtt%esNaély[%o@@éﬁd- AeRtYsAbRtose
dependent hydroxil ases. 25 hgl i'osrdes are glyctoesfingolipids that contain

sial i c aci dsiahict aeidr olygpsacthaedarst quea ce dradota ineedsty foeithg dingresis i n
nost cells of .the vertggrat es. These nol.ecules are found in nornmal tissue

and cdf haveld URARYREPT &k SFECIN GIFOPIatiRiBEASES, with a different

or gani zat i oprfyydareonformation in the surface of malignant cells (Hakonori,
SH., 1985, 30 Cancer Res. 45: 2405-2414; Mraldi, F., 1989, Sem nars in
Nucl ear The olygosaccharide structures can be found forming part of

glycoproteins and glycolipids. They are both present in normal and
pathological tissues.

15 The aberrant glycosilation has been described in approximately
100 % of the malignant neoplasm. Frequent changes in the aberrant
glycosilation are: the expression of neoantigens, variations in the
composition of the olygosaccharide sequences, increase or decrease of
the sialic acid molecules in the olygosaccharides and increase in the

20 density of the molecules in the cell surface, among others (Hakomori S.
H. et al. Curr. Opin. in Immunol. 1991,(3) 646-653). In addition to the
changes that can be found in the mechanism of the sialyl-tranferases,
there are also variations in the activated sialic acid N-acetylated
dependent hydroxilases.

25 Gangliosides are glycoesfingolipids that contain sialic acid in their
structure and are characterized by being present in most cells of the
vertebrates. These molecules are found in normal tissue and can have a
higher expression in the tumors, with a different organization and
conformation in the surface of malignant cells (Hakomori, ‘SH., 1985,

30 Cancer Res. 45: 2405-2414; Miraldi, F., 1989, Seminars in Nuclear

Medicine, XIX, 282-294).
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Medi.ci ne, XI X, 282-294). *159159* *@00002* 2 The hunoral inmmune response
agai nst carbohydrate antigens is generally of the IgMisotype. The

- ol ygosacchari de sequences bound to |ipids are generally |ess inmunogenic
thah the glycoproteins. Thus, the wuse of glycolipids as i munogen requires
of its binding to transporting 5 proteins or their incorporation to

K t t h M cobact eri um t ubey cul R595 .
Sal monel 1 2. m nnebBtd  UTES] SUBONEE YORSParCtEpET AGE CORNGTF B RBLES T Fyms

i ndependent ge Jbi31,N88 tl%%el'?:M %Q{;IFE%d ’F}?@Qﬁf&&é%c@érﬁé/ sBg8kAles Blodhd ;
(Livi ngston P.O “et al roc Acad. Sci. USA 84: 2911- 29 5;

10 Livi ngst bpidsPa geneadtlly MLmﬁamegerﬁesthazmth@@4155:0@6&)1nsTﬁ‘é1um|tﬂne

characteristics of t anti bodi es generat ed agai nst gl i osi des when
studi ed in VAe FeFlRe %ﬁi #$ SHERHTIOBER| WIS Phé‘isr FE{/]\PSf 1 Fansportng

consi der abl b Vi rt | i ngs ] ,
| mmunol ogy F]‘%{egﬁ?$e‘§’§3‘% rlﬁb%%%gﬂ'a%%% oAl rré?lsé}ge\élr%g Efga‘o%ggga JIS!?J‘%%1 as
Por t oukal i aMicdba&teriaim t1®@tculbBis oIRSCENEEISalADneBAIMEDDsotdhe expression

of the N-glycolylated formin the ol y%osaccharl des is comon in normal and
pat hol ogi cal tis$beés Eﬁsmset hgegpé%ﬁe s agalwrté}ﬂralwld@&celﬁt tlymus

chi ckens an (o} t,al ral 1y ssue.
The nor mal ﬁi%%{slfod "t %:ast ?éﬂlfsegéglg %é%os‘z bgyony%ggshgg 2 él
N-acetyl at e(Livaidsaoh, PM)sbt ra&kllt%z Broc. 1849, Adad. BW@AC&W 2922:22644,

Hi gashi H et al, 1985, Cancer Res,, 45: 3796). The stud\éﬁof t he

ol ngSIQCChaLl‘ﬂég@@(ﬂBOEI@i @i ah 1988, I‘@%W’t lﬁﬁ?ér S UerOASY @)tﬁélepr@%l@nce

of the N I fo Iy and _gly. S
mel anona ? u %t%ﬁ%ﬁlscs( éﬂtgg %éréﬁ?d% g a@gaqlggﬁaggﬁ lﬁ{% rwlggél
78, 614 -62Qtud@ddanT.thet fdrund 99t Aﬁflﬁé}en@er bféls dres. the82 (B H@m&ﬁZ
Kawashima |. et al. 1993, J. Biochem (Tokio) (2) 186-193; Kawachi

al ., 1992, gong@@fgbkﬁ qrosy: rgatiggo)and short life (L1v1ngston P.O. 1991
Immunology and Allergy Clinics of North America, 11: 401-423;
15 Portoukalian, J. et al, 1991, Int. J. Cancer, 49: 893-899).

The expression of the N-glycolylated form in the olygosaccharides
is common in normal and pathological tissues of all the species of
vertebrates, except for chickens and humans in which it is only found
in fetal and tumoral tissue. The normal tissues of these two last

20 species posses only the N-acetylated variant (Nishimakit et al. 1979, J.
Immunology, 122: 2314; Higashi H. et al, 1985, Cancer Res., 45: 3796).

The study of the olygosaccharide composition in some human
tumors demonstrate the presence of the N-glycolylated form both in
glycolipids and glycoproteins of melanoma tumoral cells (Hirabayashi,

25 Y, et al. 1987, J. Cancer Res., 78, 614 -620; Saida T. et al. 1991 Arch.
Dermatol. Res. 282(3): 179-182; Kawashima 1. et al. 1993, J. Biochem
(Tokio) (2) 186-193; Kawachi S. et al., 1992, J. Dermatol (11): 827-830),
as well as in colon tumors, especially in glycolipids (Miyoshi, I., et al,
1986, Mol. Immunol. 23 (6): 631; Higashi H., et al, 1985, Cancer

30 Research, 45: 3796-3802). Additionally, studies have been performed to
demonstrate the presence of the N-glycolylated form of the Gangliosides

in tumoral samples of liver, teratoma, lymphoma, etc, (Kawai T. et al.



as well as in colon tunors, especially'Bn glycolipids (Myoshi, |., et al,
1986, Mol. Inmunol. 23 (6): 631; H gashi H, et al, 1985, Cancer 30

- Research, 45: 3796-3802). Additionally, studies have been perfornmed to
denonstrate the presence of the N-glycolylated formof the Gangliosides in
tunoral sanples of liver, teratoma, |ynphoma, etc, (Kawai T. et al. 1991

Cancer. Res19031ragh242- P@§6151)A|1'Q|4QU§]Q46P Ah%oﬁ%’km?xﬁ GRS &SrrhBE cases the
g

concentration of the N-glycolylated vari ant of ycol i pids was |ess than
0, 05% of t heoneemirasioal pt t}acul‘&glmlqmtnd eardanolof ghorcltwds weandss rihapr east

t I t |y .10 % h I d t
(Nor qui v, B0t BB GRPCofRity o Ngns e ShllaBRhaRt: e B

monocl onal  gptadoghee-agalass offfa Od}koxghx@a YI@UE MM §alicOhciiNBound to
gangl i osi des has provided until anti bodi es of the IgMisotype that

gener alsl y r BpodjiMzequone Ghahabne29gafghices RessS5aobdé&d-g, for exanple, the
hunman nonocl onal nti bodi es, 10 2-39M and, 32- 27Mé urukawa K,, et al 988
J. Biological ChéRFstBSErasion PESOTPILAIPIAle AHPREISH PBSHIYs Eike

GVR3 (Ozawagl(}tcoﬁlat@(ﬁ’ vitiafat Bifoghem @Rﬁ\f&cs ?xggg?ﬁro%?géd I\I—ggr{lyco hor S

have report e generation of a s I C specles ant | ylat ed
gangl i osi deantddiéodifethe dagMaysotgbel QMtl gohyxly asvognivbi nlorar thdrhene
nonocl onal 15 antl bodi es Y-2-HD 1, against NGcGW (Samai Y. et al, 1988,
Bi och Bi 0p59§1g liggides mecgbs)foaﬂapm 634th§g§ilﬁ%%nt%n§§ﬂ@ HppBEipogies

M k M t
gV\a%/:r g)l eg anjdgg?)BQ;@p B o¢ gwaA%l?‘glég %%%g\ég]eép § ?gg%lhgﬁ%g{@gy onal
ant i body SH%B ABB OBt ahdiethie- Antrine dxtilZéHigh YGHIRG arel GOMRG (@zdwie H asd

Nakumar a obt al ned the nonocl onal anti body YK-3 agai nst the NCGc- NGc) GD 1c
(Nakunar a e@lall9 299@00be%f3105hyﬁo ?éﬁéfﬁ?s% e 27 FS7 veﬁé‘@@ﬁtqq/

Vazquez, et.gl. er{e Lo &ﬁe%; ;f Mifel éreslgfgg t gi}%g)r%?t&f ga% 1RRdes

reported the g eration o ONGE onal gnlzes
nost Gangl i asitiledies, e@wvaﬁs mdtypg, tdlﬁofﬂgg{wﬁ@hyémé athef idh@ilohhe
e

siali clsam dan%fbomcﬁ!els {'?_152 tI—IDl L fated % ycol i prds.
gainst NGcGM2 (Samai Y. et al, 1988, Bioch
Biophys. Act., 958, 368) and MK2-34 against the same molecule
(Miyake, M. et al, 1990, Cancer Res. 48, 6154).
Nevertheless, Watarai (Watarai, S. et al. 1995. J. Biochem. 117,
1062) generated the monoclonal antibody SHS-1 against the i-active N-
20 glycolylated gangliosides and Nakumara obtained the monoclonal
antibody YK-3 against the (NGc-NGc) GD1c (Nakumara et al, 1995, J. of
Biolog. Chemist., 8 (270):3876). Recently Vazquez, et al., (Vazquez, A. M.
et al, 1995, Hybridoma, 14, 6, 551) reported the generation of the
monoclonal antibody P3, that recognizes most Ganglioside molecules
25 containing the N-glycolylated form of the sialic acid, as well as the
sulfated glycolipids.
Nagai et al.,, have generated the HMA1l monoclonal antibody
against Gangliosides (Nagai Y. et al. US Patent 4,965,198). They
obtained a specific monoclonal antibody against the Ganglioside

30 NGcGM2 from mice bearing an autoimmune disease. Although, they

reported several of these antibodies that additionally recognized other



Nagai et al., have generated the HVAL manocl onal antibody agai nst
Gangliosides (Nagai Y. et al. US Patent 4,965,198). They obtained a

- speci fic nmonocl onal anti body agai nst the Gangliosi de 30 NGcGW from m ce
beari ng an aut oi mune di sease. Although, they reported several of these
anti bodies that additionally recognized other 4 N-glycolylated Gangli osi des

desi gnat ed NSOF}%KIyIXFQiZ GAHBosi8dd4 desi ed YER6 py KYHO GO MOKRQYBT YHO4,
Yamasaki, M ., I n ther US Patent” 4,942,131 report the generation of

t he Mabs YI—UBIOS(POHQ6Y§HYIUJ’& YH 11 against 5 the 4-0O Acetyl-NGGVB

Gangl i osi de, al S&I n mce wth an aut oi ne di sease. Monocl onal
ant i bodi es agai n¥oTeaNei deraRgalHavM . aft beéﬁ tl%%lfapr%dji‘@irlﬁg4t?1‘b%é3l

Pt ont s 5, 30 Giat 6 esBbrafA €l MAGS VHDETIHAY YFRIU'q 3% {E el

manner ;5 di f tiee enO-AeBOAL NGRIGMBt Ghagdliesidehello inuhidiewatid auaBfein@vtdeen
obt ai ned against GDb3, G2 y GW gangliosides, all of the N-acetylated form
and nost of dispadcof t he | gM and | gG3 subcl asses (Pukel, C. S. et al. 1982,

J. Exp. Med. 11 lea shi 985 J..Bi.0l

Chem , 260 1332@%%%%§ F PaL ent dé%spl |§ %lsgn %%@ﬁgﬁﬁgln a%lso I\?eeé)t al .
1988, CancebbB@med udii ﬁi&% flfeculéavas tidiBnes orefrodl cell@ﬁ?es O ey

| mmunol ogy, 625-632; Kotani, M et al. 1992, Biochimca et Bi ophy5| ca

Acta, 1117: egpglmgles 20Uihe Batsitse DmRHhSLder aﬁyQ‘W) B3 3on6ec3 &30
anti bg@i es gggg@?l )gangl i osi des has been used in clinical trials for the
treatneént o §Um)rs such as nel anomas and neur obl ast omas. Tr eat ment

of melanomas hayg hBen shhtd ard ASha) @liffSpettehendbbrillt ReHabdiesul bsth seem
to be encouraging, only a reduced nunber of patients showed 25 total or

partial reniggiiogs afidolgimen, Bane kteralobtadss] dganst NaDI3, AR y GM2
gangliosides, all of the N-acetylated form and most of them of the IgM
and IgG3 subclasses (Pukel, C.S. et al. 1982, J. Exp. Med., 115: 1133-

15 1147; Hirabayashi, Y. et al. 1985, J. Biol. Chem., 260: 13328-13333;
Patent application WO 86/00909; Miyake, M. et al. 1988, Cancer Res.,
48: 6154-6160; Kawashima, I. et al. 1992, Molecular Immunology, 29,
625-632; Kotani, M. et al. 1992, Biochimica et Biophysica Acta, 1117:
97-103).

20 The passive immunotherapy with monoclonal antibodies against
gangliosides has been used in clinical trials for the treatment of some
tumors such as melanomas and neuroblastomas. Treatment of
melanomas have been intra lesion or systemic and although results
seem to be encouraging, only a reduced number of patients showed

25 total or partial remissions (Houghton, A.N. et al, 1985, Proc. Natl.Acad.
Sci. USA, 82: 1242; Dippold, W.G. et al, 1988, J Cancer Clin. Oncol., 24
865; Vadhan-Raj, S. et al. 1988, J. Clin. Oncol., 6: 1636; Saleh M.N. et
al. 1992, Cancer Res., 52: 4332-4347).

These antibodies showed effect in complement or cell mediated

30 cytotoxicity studies (Ravindramath M.H. et al. 1991, Inter. Rev.
Immunol., 7, 303).



Sci . USA, 82: 1242; Dippold, WG et als 1988, J Cancer din. Oncol., 24:
865; Vadhan-Raj, S. et al. 1988, J. din. Oncol., 6: 1636; Saleh MN. et
~al. 1992, Cancer Res., 52: 4332-4347). These anti bodi es showed effect in
conpl ement or cell nediated 30 cytotoxicity studies (Ravindramath MH. et
al. 1991, Inter. Rev. Immunol., 7, 303). 5 Up to now, all the nonocl onal

anti bodi es obt ai pgdt@g@bRstallNth@! Yeohydishat AAMBOHRS d8%aided Qlgalihe NM
i sotype and the toxicity they provoke is nediated by conplenent. IgMs
U?iw for

gener al | y hglyeolydateshigagghioatddsnary anthd tigh idoffpecaind ttheusmiciy t

di agnosi s or _treatment as radi ol abel ed bs. Al though they fix conpl enent
wel I and guﬁlf(ﬁ’ﬁ)ﬁ‘@elsam&gb%tegya?&%g?@ﬁrfn he possibility of |arge-scale

purification is yagl AOL&-GQMRLYEAbGIahABEN MAHhiHNGNIGOfF id AaFKPE: tdRiRover,
littl e has been I}Eggor% 3n8’nn§nocl ona‘fl a%t?bodll en?h ilo aglai nst1

N- gl ycel yl attesindgoy chipgnbsisns: treadmens tasofadibéabdlod Maagnadthiauglpuhepdes.
Devine et al., described the 3E 1.2 nonoclonal antibody which recognizes

an N- gl ycol §P@pdemensi Well ghiped opnatasties @x@nask sydotaxigey ofles PeHyBREIYt /fhor s
tudi ed by | i st i . i P.L. el al . Res.
S5 Y I SEHELRL Y PR el conBhiclheq 454 dn, Spbagt Res

desi gnat ed isbAMBe. t hat recogni zes the N-acetylated and N-glycolylated forns
of a 250 kD protein present on the surface of the cysts produced by.the
attack of EntanoMeaepyen ofittls, hast heen regprtagh| omi setieslpaphsppsbodies

20 257-266) iS¢l Qs Vv | T Y. ¢O, e Nr -

i nvent'on c%%é}lnzs?sﬁi %&Eg&fl?\%@gé%oﬁ)gétegﬂsﬁ%%lo&;&}éﬁg Ozgn{kll rgdgl&hlag%%ﬁyosmc

speci fic fopukpesds.gl ycol yl at ed- gal act ose- gl ucose sialic acid

ol ygosacchari de sequence, present in both, ,
Devine et al., described the 3E1.2 monoclonal antibody which

recognizes an N-glycolylated mucin (glycoproteic) expressed in 90 % of
breast tumors studied by immunohistochemistry (Devine, P.L., et al.
15 1991, Cancer Res. 51(21): 5826-36).
It has also been published a monoclonal antibody designated
JAM3, that recognizes the N-acetylated and N-glycolylated forms of a
250 kD protein present on the surface of the cysts produced by the
attack of Entamoeba (Avron, B., et al. 1987, Mol Biochem Parasitol. (3):
20 257-266).
Disclosure of the Invention
The novelty of the present invention consists in having obtained a
monoclonal antibody highly specific for the N-glycolylated-galactose-
glucose sialic acid olygosaccharide sequence, present in both,
25 gangliosides and glycoproteins. Additionally the characteristic of being
an IgG isotype immunoglobulin makes it more specific and thus of
higher affinity for the molecules it recognizes, favoring its biological
activity. Unexpectedly this antibody showed the capacity to provoke
cellular death directly in the cells bearing said olygosaccharide

30 sequence.



25 gangl i osi des and gl ycoproteins. Additionally the characteristic of being
an 1 gG isotype i munogl obulin nmakes it nore specific and thus of higher
~affinity for the nolecules it recogni zes, favoring its biol ogical
activity. Unexpectedly this antibody showed the capacity to provoke
cellular death directly in the cells bearing said ol ygosaccharide 30

sequence. 6 Det aj : L ot t i ..an  OBTENTI ON OF THE NGcGVB
GANGLI OSI DE. Forﬁggtg' é&?ﬁﬁéé I?Qﬁdg%%%ain@%l!o%e a nodification of

Hakonori's technOBEENTIONOF (IHRENGeGMS.GANGILIOSDYB, Methods in 5
Enzynol ogy, 32:, Part B,  350), using natural sources such as_horse
eryt hrocytes. ThEOyi e¥Rtagringc: BB e gangtioside | 6n wediBeatiean of180

and 300 ng rl«:oI . I)Plrs Q }98{ e §4 X}&r&)c(ﬁ %orWio ih & %lt'rélt yl@PQY%fgt o%)s in
y high eff h g1to

corroborate efficiency liquid chromatography accordin

Gazzotti"s m%?doéfi%iz:w:;inax@&e@m); U188, ndtuefl Shniedsat egeaphy, hgds 10
371-378). OBTENTI THE | MVUNOGEN.  To obtain the i nmunogen t he NGcGVB

Gangl i osi deetthragutespidbd wiald oG M3 Gragharile extyegtionewvas itwasrny | ow
density (VI ohtal ned according,to Dunontet et al., (Dunpntet et al.
15700, CaRBR R HAOFE AR AHEhBf NogaE SBRRrSEHEeS fijthe Za B SekENe. Fro
obtai n anti cgadrasédeby 9fidYRRSiERS O liRMHNEhFFFRMRbZAIPIAN oItk | &
used. Mce or other nmammal i an speci es were i muni zed W th ™ vacci ne

pr epar at i on§razeattaisnimaghbdt (femazobti 06 aaidald. B &y df of KrataNicgBhy, 348:

Gangl i gsi de qug? Lo VLDL per dose and an adjuvant selected from one of
the fol ovm'ﬁ S § mn, conplete or inconplete Freund's adjuvant or

Mont ani de | SA 51oBPrENTEGN ORMEE IMSIUNOWERati on period, blood sanples
are taken fromthe aninmals to obtain serumfor nonitoring the antibodies

To obtain the immunogen the NGcGM3 Ganglioside is
hydrophobically bound to the human lipoproteins of very low density
(VLDL) obtained according to Dumontet et al.,, (Dumontet, C. et al.

15 1994. Cancer Immunol Immunother. 38: 311-318.

IMMUNIZATION SCHEME.

To obtain anti ganglioside IgG Mabs the following immunization
method is used. Mice or other mammalian species were immunized with
vaccine preparations containing between 0.03 and 0.5 mg of the

20 NGcGM3 Ganglioside bound to VLDL per dose and an adjuvant selected
from one of the following: albumin, complete or incomplete Freund's
adjuvant or Montanide ISA 51.

Before and after the immunization period, blood samples are

taken from the animals to obtain serum for monitoring the antibodies

25 generated in the animals against the Ganglioside used as antigen. Any
of the known immunoassay methods for detecting the antigen-antibody
(Ag-Ab) reaction is used for this purpose.

The animals are immunized with various doses, between 2 and 8
at time intervals varying between 7 and 14 days. The administration is

30 performed by subcutaneous or intramuscular route with volumes
between 0.1 and 0.2 mL. Other possible immunization routes are

intravenous and intraperitoneal. The animals receiving this dose range



25 generated in the animals against the;Ganglioside used as antigen. Any of
t he known i nmunoassay net hods for detecting the antigen-anti body (Ag-Ab)
-reaction is used for this purpose. The aninals are i muni zed with vari ous
doses, between 2 and 8 at tinme intervals varying between 7 and 14 days.
The adm nistration is 30 perforned by subcutaneous or intramuscul ar route

w th vol unes_between 0.1 and 0.2 ni. er Rossi.bl.e i nmmuni zat.i S are
"t r avenousSRtl F st rEonenre apinshie SO i denieeh & it haRYES;
show a specBbtweé§SPONYE] aR) Patoft ige GaMALIMISdaiifeds agad MARGEe 1gG
Between 70 and 100 % of the inmunized animals had a specific I'gG response
to the NGcQOvBparay icotha &G @M EyEMENTSIOE. THE MONOCLONAL ANTI BODI ES 5 For
t he production of ifi b j e iLqside the mce
wi th anti body t.é@i&%ﬁ@@?ﬁﬁﬁ §Eg’?@ﬁ9@0§§ﬁf&%§%§@€ed a new

i muni zation wt hep,vacgi repagat L oh.; bef, hg,@niNidRQeivi 3
produc?ng cells g?é ggtgaﬁﬁjggﬁcggﬁegﬁfacééﬁ%ﬁcsﬁgﬁﬁa %@%‘é‘?ﬁ erred al t hough
ot her cel | sgaapliesisle bdeusedce 1@ithheantibetls titees f usedemitrh againsta tha | s,
whi ch provide the  hybrid cells or hybridoms with the ca acitg t o.expand
i ndef i ni t el ganghosigievigcedied ainew igrgunizagion fith fhe yeceingPre a%%féoqu”om
cell fusion t C b : 1 t L je u by
the hybri d9ns BT eminoens Doty PR el oes) 2 MhaRRn ISl OR RaP 1

i munoassayshethd e sElerksioalbtougledththeefis azedalse lof uskds assay is the

recogni tion by hybridoma supernatans of the gangliosides, and the
anti geif- ant i body)f‘héé@t celhs care Hased swath z@(ﬂ’eg@ﬂﬁg C§ﬁ§ec‘ﬁh %n?’i%’é‘é? the

ybr i doms URAEFGAB Rt BRAErToh S e, A CRE A R L B FE L, iy
The hybri dogiopnafdseiresigd | ozl emied pairpbeasany o the khofwn exiniligiorby

limting dilution). The Mab obtai ned can be Eroduc.ed "in wvitro" in an
adequat e cumethedsedrn, bsubheds Tangetdrmine dhesaptibedigregproduced by the

hybridomas an immunoenzymatic assay is preferentially used. Other

15 immunoassay methods can also be used. The procedure of this assay is
the recognition by hybridoma supernatans of the gangliosides, and the
antigen-antibody reaction can be visualized using a second antibody
labeled with an enzyme which binds to the antibody produced by the
hybridoma under adequate conditions and is at the same time detected.

20 The hybridoma once selected is cloned at least 2 times (for
example, by limiting dilution). The Mab obtained can be produced "in
vitro" in an adequate culture media, such as any of the ones described
in the state of the art and afterwards purified from said tissue culture
supernatant. In this case, between 1 and 8 % of the secreting clones

25 were specific against the N-glycolyl GM3 Ganglioside.

Another antibodies production method, consists in the injection of
the hybridoma in animals (for example, syngenic animals). The
hybridoma provokes the formation of non-solid tumors that provide a
large concentration of the desired antibody in the blood stream and in

30 the peritoneal exudate of the host animal.




in the state of the art and afterwards purified fromsaid tissue culture
supernatant. In this case, between 1 and 8 % of the secreting clones 25
-were specific against the N-glycolyl GWB Gangli osi de. Another antibodies
production nmethod, consists in the injection of the hybridoma in animls
(for exanple, syngenic aninmals). The hybridom provokes the formati on of
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to a protein A-Sepharose matrix at a flow rate of 60 mL/h. The Mab el ution
is perforned.suﬂoggnmagemte buffer 0. 14 10 M pH 6 The concentration of
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SPECI FI Cl TY@ Ug S. To determ ne the specificity of the nonocl onal

ant i bo#i es OPBbPai ned, i nmunoenzymatic studies of the Mabs produced are

A AL R b e
method (Lowry, G. H., 1951, J. Biol. Chem., 193: 256) and using the
absorption coefficient of the murine IgG1l at 280 nm. The specificity 1s
confirmed by ELISA.

15 Between 2 and 5 mg of antibody per mL of ascitis were obtained,
with purity per cent above 95 %. This was corroborated by low-pressure
liquid chromatography.

SPECIFICITY STUDIES.
To determine the specificity of the monoclonal antibodies

20 obtained, immunoenzymatic studies of the Mabs produced are
performed in ELISA plates and in thin layer chromatography using the
N-acetylated (GM1, GM2, GM3, GM1, GDla, GD1b, GD3 and GT1b) and
N-glycolylated (GM3, GM2, GM1la, GM1b, GD1lc y GD3) Gangliosides.

To run the glycolipids in the high-resolution thin layer

25 chromatography the solvent system is used (Chloroform:Methanol:KCl
0,25% and 2,5 M NH3) (5:4:1) (v:v). Chemical developing with Orcinol
performs the visualization of the bands.

The plates are plastic coated with a poliisobutilmethacrilate
solution and are air dried at room temperature over night. Blocking is

30 performed during approximately 30 minutes with a 1 % bovine serum

albumin solution dissolved in saline phosphate buffer (PBS), pH 74.



"N-glycolylated (GV3, GW, GM1 a, GM1 b, G 1 c y G3) Gangliosides. To
run the glycolipids in the high-resolution thin |ayer 25 chromatography
t he sol vent systemis used (Chloroform Met hanol : KC1L 0, 25% and 2,5 M NH3)
(5:4:1) (v:v). Chemcal developing with Ocinol perfornms the visualization
of the bands. The plates are plastic coated with a poliisobutilnethacrilate
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per formed during approxi nate mnutes wth a 1 % bovi ne serum al bum n
sol ution dissloltied i n saline phosphate buffer (PBS), pH 74. 9 Afterwards,
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USing RLOPT 0 um e 20, BLCE LAY L ILKET. Ton SLY U Moot
e 2 SRcRiad B apfceal at oup enen: B be D omasl TR e
added at di PGX&hsniiriom 2ot th2taiming NGcGMS3 is incubated at 4°C and
37°C respectively with the monoclonal antibody between 0,01 and 1
mg/mL during 30 minutes. Then the Tripan blue method is used for
15 performing the viability studies. The number of dead cells as
consequence of the antibody effect can be counted using propidium
iodine or any other viability marker.

To study the complement mediated cytotoxicity 107 cells per mL
were used; monoclonal antibodies are added at concentrations between

20 0.01 and 0.5 mg/mL. Rabbit serum that has high concentrations of the
complement proteins, is added at dilutions from 1/20 to 1/2 and
incubated during 1 hour at 37°C. Complement mediated cytotoxicity
was determined by viability counts as described above or using the
Cr5lliberation method in which the P3X63 radiolabeled myeloma cells,

25 liberate to the culture supernatant the isotope when they die.

The direct cytotoxicity was measured using different methods that
showed values between 50 and 85 % of dead cells with respect to the
total number of cells studied.

MONOCLONAL ANTIBODY BIODISTRIBUTION

30 DETERMINATION.

The Mabs generated can be used both for diagnosis and

treatment, labeled with a radioisotope such as 99mTc, Rel86 and



“incubated during 1 hour at 37C. Conpl enent nedi ated cytotoxicity was
determ ned by viability counts as descri bed above or using the
~Cr51liberation method in which the P3X63 radiol abel ed nyel oma cells, 25
| i berate to the culture supernatant the isotope when they die. The direct
cytotoxicity was neasured using different nmethods that showed val ues
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Monitoring of the biodistribution of the anti- olygosaccharide
sequence Mab is performed in groups of 5 animals (5 healthy and 5

15 with tumor) 4 and 24 hours post injection. The animals are sacrificed
and the main organs and tumor are weighed and the gamma emission
quantified separately at the end of the study.

The monoclonal antibodies distributed in the healthy animals
mainly in the blood, liver and kidney while in the animals with tumor

20 the Mab was localized in the former organs and preferentially in the
tumor at 24 hours.

MAB’S RECOGNITION OF NORMAL AND FETAL TISSUES.
Radiolabeled Mabs, as described in the state of the art, can be
used to detect tumors where the olygosaccharide sequence is expressed.

25 Whole body radioactivity can be studied with a Gamma Camera.
Images acquisition is performed at 5 minutes and 1, 3, 5, 24 and 48
hours after Mab injection. Mab is localized only in the tumor and in the
excretion organs.

Mabs can also be bound directly or indirectly to other therapeutic

30 agents such as drugs, radioisotopes, immunomodulators, lectins and

toxins. Among the biological response modifiers (immunomodulators)

that in some way can increase the destruction of the tumor by the Mab



20 the Mab was localized in the fornmer organs and preferentially in the
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paraffin bl gekgotsed for the 10 histopathol ogi cal study were immunostai ned
by the biotin streptavidin peroxidase conplex nethod, previously described
(Hsu, S. M vy RaPmeial Lsecti®sy, .frdm Hitbeochemifyt odhleeks 29usad4do1358)e The
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y biotinilated anti nouse antibodies and streptavidin peroxi dase
conpl ex (Dakoph®83). AtHistochersrpgiogheme 29: 1349-1353).

The deparaffinized and dehydrated sections were treated with 3 %

hydrogen peroxide methanol solution during 30 minutes to eliminate
15 endogenous peroxidase activity. Tissue sections were incubated with

the purified Mabs. Followed by biotinilated anti mouse antibodies and

streptavidin peroxidase complex (Dakopatts) at room temperature.

Between incubations sections were washed with Tris-HCl saline
buffered solution. The peroxidase reaction was developed with 30 %

20 H202 and 3-3 diaminobencidine.

Slides were washed with tap water, stained with Mayer’'s
Hematoxilin, mounted with balsam and coverslipped. The reaction with
the enzyme produces a brown-red color.

Human breast, lung, skin and nervous system tumoral tissues

25 were studied as well as, fetal and normal adult tissues.

Fresh biopsies of pathological tissues were obtained during the
first hour after surgery. The biopsy fragments were frozen, later
sectioned and the slides stored frozen until the study was performed.

The use of fetal tissues for the study is due to the fact that the

30 association of Gangliosides with oncofetal antigens has been repeatedly

reported as well as the similarity of these molecules in fetal and tumoral



" Bet ween i ncubations sections were washeg with Tris-HCL saline buffered

sol ution. The peroxidase reaction was devel oped wwth 30 % 20 H202 and 3-3
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digestive system (liver, stomach, small and large intestine) and the renal

system.
ANTITUMORAL EFFECT.
15 To demonstrate the anti tumoral effect of the monoclonal

antibodies against the NGcGM3 Gangliosides, animals inoculated with
the tumor bearing the target Ganglioside (P3X63 myeloma) was treated
with the antibodies obtained. The dose can vary from 0,01 mg/kg of
weight to 200 mg/kg of weight in one or more daily administrations
20 during one or various days. The antibodies can be administered by
parentheral injection (intravenous, intraperitoneal, intramuscular,
subcutaneus, intracavity or transdermic).
In a typical experiment the mice treated with the antibody have a
survival rate between 30 and 80 % compared to with the mice of the
25 control group, corroborated by the Log Ram test (Cox and Oakes
(1984) Analysis of survival Data edits. Chapman Hall). Significant
differences (< 0.05 %) were found between the group treated with the
Mab and the control group.
EXAMPLES:
30 EXAMPLE 1: Specific IgG response to NGcGM3, of the mice
immunized with the vaccine preparation NGcGM3/VLDL/Adyuvant

Freund Complex, measured by an immunoenzymatic technique.



“the tunor bearing the target Gangliosidg (P3X63 nyelom) was treated wth
t he anti bodi es obtai ned. The dose can vary from 0,01 ng/kg of weight to
200 nmg/ kg of weight in one or nore daily adm nistrations 20 during one or
vari ous days. The anti bodi es can be adm nistered by parentheral injection
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transdermc). In i per:i i ¢ 1 t i y
have a survival Frggia}eigbgt%@\%ge% %bgﬁ%é%&& %%é&%{%@% %qem%??hg%%é%g of the
25 control gwedmusQilbebenatedilty 0/Re n@gRanet esdcifCopraputabakehyrhagy)
Anal ysis of survival Data edits. Chapman Hall). Significant ditjfer nces (<
0.05 9% wer NGNS Hdcberwithethy sopipletateund rdjHeaniap Bre #1586 <t r ol

group. EXAMPLES. 30 LE 1. Specific. | r t

mce i mmn?Egd1%?%}’%@“’5&%@%"‘%%&8&% gﬁe l\@%?‘ %’L%ﬁ?%@%@%?gg(%r und
Conpl ex, nmeasanesh BYixad inEpRLENAVIRd. CEAEE hiiaue. rebdiveensl dofal THhimsce
bet ween 6-8 weeks old were injected by intramuscular route with 0,2 of

the vacci ne4praapser aveeklyhuamed tINGCZVBEWIEDNINg: €Ase heveil ¢t dagseuRipo
adjuvant in the fjrst dose nd i hconpl ete Freund. adjuvant i f oW ng
doses (pr odGEEGMPTE gpwrﬁr Pﬁggaﬂﬁﬁov%’ieuﬁ’é%. (%gc%ngnqv%ﬁ rbre‘é’ggil{\g/'ed 6
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an indirect ELISA in, Pglysorp plates ((Nun rade mark), on .whic to the
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Gangl i osi de%ggjﬁ?GVB and NGcGWVB were di ssol ved separately in nethanol

(49/ M) and Ivwel |l were added. The plate was placed at 37C during one
hour and a hal f tGaryglipsitdasaNAO@MEREmahNGc@GMEmwEeddissolved separately in

methanol (4ug/ml) and 50 ul/well were added. The plate was placed at

37°C during one hour and a half to evaporate the methanol. Afterwards,
15 100 ml/well of TRIS-HCI 0,05M, pH 7.8 buffer, containing 2 % bovine
serum albumin (BSA) was added and incubated during one hour at
room temperature. Next, 50 ul of the serum were diluted in the same
buffer and incubated over nigh at room temperature.
The wells were washed 4 times with 200 ul phosphate saline
20 buffer solution (PBS) and 50 ul of a biotin conjugated anti mouse
immunoglobulins antiserum was added at an adequate dilution during
one and a half hour 37°C.
After washing again with PBS, 50 pl of an adequate dilution of
alkaline phosphatase streptavidin was added. Finally the last washing
25 was performed and 100 pl p-nitrophenylphosphate substrate was
dissolved in dietanolamine buffer, pH 9.8 (1 mg/ml). Absorbance was
measured in an ELISA reader at 405 nm.
Figure 1 shows the results of O.D. at 405 nm of each animal’s
serum diluted 1/80 on the day 56 of the experiment. The response
30 against NGcGM3 and GM3 was determined by ELISA using a
biotinilated mouse anti IgG conjugate and alkaline phosphatase

streptavidin from Jackson.



- 15 100 m/well of TRIS-HC1 0,05M pH 7.8 buffer, containing 2 % bovine
serum al bum n (BSA) was added and i ncubated during one hour at room
tenperature. Next, 50 pl of the serumwere diluted in the sanme buffer and
i ncubat ed over nigh at roomtenperature. The wells were washed 4 tines with
200 pl phosphate saline 20 buffer solution (PBS) and 50 pl of a biotin
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The antibodies were generated by immunizing Balb/C mice using
the procedure described in Example 1.
Three days before the fusion, the animals were re-immunized with
15 the immunogen NGcGM3/VLDL, using Freund complete adjuvant.
Afterwards mice spleen were obtained and a cell suspension prepared
by passing the tissue through a stainless steel sieve or by spleen
perfusion. Cell fusion was performed as described by Koéhler y Milstein
(Nature, 1975, No. 256, 495-497) with some modifications.
20 The cells of the non secreting P3/X63 Ag8 6.5.3, murine myeloma
were fused with the murine splenocytes in a proportion 1:10, in 0,5 mL
of fusion media containing 42% of poliethilenglycol (3000-3600
Sigma)in RPMI 1640 media.
The cells were cultured in HAT
25 (hipoxantine/aminopterine/tymidine) selective media at 37°C, with a
humid atmosphere of 5 % COa, after cell fusion.
Between 10 and 15 days after the cell fusion was performed the
assay for detecting the presence of antibodies in the supernatant of the
hybridoma cell cultures was started using the ELISA technique of

30 example 1.



"the procedure described in Exanple 1. Three days before the fusion, the
animals were re-immuni zed with 15 the i mmunogen NGcGWVB/ VLDL, using Freund
conpl ete adjuvant. Afterwards mce spleen were obtained and a cell
suspensi on prepared by passing the tissue through a stainless steel sieve
or by spleen perfusion. Cell fusion was perforned as descri bed by Kohler y

MIstein (Natureultf85hyMeidcdab, c45- A7) rehbtecs ORhatif igaaiglionkle 20 The
cells of the non secreting P3/X63 Ag8 6.5.3, nurine nyeloma were fused
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using the EPF‘@E’Y@%%EW%E@@?- 30 exanple 1. 15 Culture hybridoma cells that
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NGcGM3 was used as described in example 1, but substituting the
serum for dilutions of the supernatant of the hybridoma or of the

15 purified Mab.

Biotin conjugated Anti IgG1l, IgG2a, IgG2b e IgG3 murine Mabs
produced in rats (Pharmingen), diluted in incubation buffer were added.
After one hour incubation at 37° C the plates were washed and alkaline
phosphatase conjugated streptavidin diluted in the incubation buffer

20 was added. As controls of each subclass murine Mabs previously
characterized were used.

Finally the substrate solution was added. Reading of the
absorbance was performed as described before. Figure 3 shows that the
14F7 Mab belongs to the 1gG1 subclass.

25 EXAMPLE 4: SPECIFICITY STUDY OF THE 14F7
MONOCLONAL ANTIBODY USING IMMUNOSTAINING ON HIGH
RESOLUTION THIN LAYER CHROMATOGRAPHY.

The high-resolution thin layer chromatography was used to
separate the glycolipids. The solvent system sued was

30 Chloroform:Methanol:KCL 0,25% and 2,5 M of NH3 (5:4:1) viv. The
bands were visualized by chemical development with Orcinol

(Svennerholm L. 1964, J. Lipid. Res., 5, 145). While for the



" NG&GcGWMB was used as described in exanpl eid, but substituting the serumfor
dilutions of the supernatant of the hybridoma or of the 15 purified Mb.
Biotin conjugated Anti 1gGl, IgQ&a, 1g&b e 1g& nurine Mabs produced in
rats (Pharm ngen), diluted in incubation buffer were added. After one hour
i ncubation at 37 C the plates were washed and al kali ne phosphat ase
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erformed as desgri bed befqre. Figyre 3 sho that the . 14F7 Mab bel ongs to
'to he 1 gGlL subcl asi‘%ez@amw&ege@iesém lpyey PRremanoestIP g Warey PraxiesONAL
ANTI BODY US I : - X -
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separ atse t heoblityswlof [0, d%6 poliscialtviendtheysilem FuBMas N-Béxane. The plates
Chl or of orm Met hanol : KCL 0, 25% and 2,5 Mof NH3 (5:4:1) v:v. The bands were

vi sual i zed Byt cheri cliedicife ropreriemparatareidiating( 80emmiertiesm L. %186M J.
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| ayer chromaiggr aphoes weriperiteveously performed were plastic coated by
i mrersion during 75 seconds in a _5 solution of 0,1% o
pol i i sobuti | met hBReFkiageof PRBRECifie Mtheactiens Was perfosmed byt applyihg éor at

the border s 201 ToRG s B g BB ioT chene s g et aalr i BRs
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m nutes a solution of 1 % bovine serum al bum n di ssol ved in PBS
the 14F7 Mab at a concentration between 0.01 y 0.02 mg/ml in
blocking solution.
Plates were washed PBS and incubated with horseradish
15 peroxidase conjugated rabbit anti mouse immunoglobulins antiserum
diluted in the blocking buffer.
After one hour incubation stirring at room temperature the plates
were washed again and the substrate solution consisting of 0,4 mg/mL
of ortophenylendiamine (C6H8N2 ) Sigma in citrate-phosphate 80 mM
20 PH S buffer with 0,12% Hydrogen Peroxide (H202) (Riedel de Haen) was
added. The reaction was stopped with repeated washes with phosphate
bulffer.
The reaction showed specificity only for the NGeGM3 Ganglioside
and no reaction was observed for the other N-glycolylated gangliosides
25 evaluated as GM1a, GM1b, GM2 and N-Acetylated (Figures 4 and 5).
EXAMPLE 5: RECOGNITION OF TUMORAL AND FETAL
TISSUES BY 14F7 MONOCLONAL ANTIBODY.
Tissue sections were fixed in 10 % buffered formaline solution
and dehydrated, clarified and embedded in paraffin. Histopathology was
30 studied in Hematoxilin-Eosin stained tissue sections.

Serial sections from the paraffin blocks used for the

histopathological study were immunostained by the biotin streptavidin



" pH between 7,2 and 7,4. Imediately after plates were incubated wwth the
14F7 Mab at a concentration between 0.01 y 0.02 ng/ m in blocking
solution. Plates were washed PBS and incubated with horseradi sh 15
per oxi dase conjugated rabbit anti nouse i munogl obul ins anti serum dil uted
in the blocking buffer. After one hour i ncubation stirring at room

consi sting BP0 s et B BaReRy aadr o e (RErBND S oo | e,
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MONOCLONAL ANTI I ssue sections were fixed in 10 % buffered formaline

sol ution afidedewdeattF7 MMabidudagane @@b@d@l’éﬁwlﬁl p%mézﬁfawre Followed

Hi st opat hol gy 3 tudied in Herrat |n Eo i i

cect ons. BV 1BTRIEeRs APHOreRe A i h ] GRRL SBLA R icase
hi st opat hol @ghﬁ:ﬁllexqgaq%pé@fg dtMBene T éj’@gt@ﬁe t he b| otin streptavidin 17
per oxi dase conpl ex net hod, previously scribed (Hsu, S. M y Raine, L.,

1981, . Hi st oc Betwepnobtmmatiens K8490oN85pre Twiaslep arvithi TmSZIééI?lafwdme
dehydr at ed tr.eat ed h 3 % dro d
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at room tenperature. Followed by biotinilated anti nmouse anti bodi es and
st rept avi di diperingbdasiElinconpl ex (Dakopatts) at roomtenperature.

Slides were washed with tap water, stained with Mayer's

Hematoxilin, mounted with balsam and coverslipped. The reaction with
15 the enzyme produces a brown-red color.

Adult normal tissue fragments were obtained from individuals
deceased in accidents and/or encephalic death during the first hour
after "exitus letalis". Fresh biopsies of pathological tissues were
obtained during the first hour after surgery. The fetal tissue sections

20 were obtained from fetus between 12 and 18 weeks old during the first
hour after induced abortion. All the biopsy fragments were washed in
saline solution and immediately frozen in liquid nitrogen and stored
frozen at — 80 °C.

Serial sections of 5 um were obtained from the frozen fragments in

25 a Leica cryostat at -25 °C. Sections were air dried and used immediately
or stored at — 20 °C wrapped in aluminum foil. In an case slides were
fixed at the moment of use in 4% paraformaldehyde during 20 minutes.

Figure 6 shows the immunochistochemical study of the 14F7 Mab
in normal human tissues. Reactivity of the Mab in the membrane and

30 in the cytoplasmic region of the tissues is not observed.

Figure 7 shows the same study for pathological tissues. All breast

(33/33) and melanoma (20/20) tissues studied resulted positive. While,



Bet ween i ncubati ons sections were washeg with Tris-HC saline 10 buffered
sol ution. The peroxidase reaction was developed with 5 nL of a Tris
buffered solution. 0,005 nL of 30 % H202 and 3ng of 3-3 di am nobenci di ne.
Slides were washed with tap water, stained with Mayers Hematoxilin,
nounted wi th bal sam and coverslipped. The reaction with 15 the enzyne

produces a %Owshg ggnﬁewng. éﬁr@r%ng%mbgi SSHAtdd agmnive e eabtay e

from individua ceased in accldents d/ or encephalic death during the
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were obtained during the first hour after surger e fetal tissue.
sections 20 wer el BHIE SedDOMem et GECHENOEN sz?ﬁﬁg Ea%@&stlh& ﬂﬁ%‘?ﬁ%‘fﬁ; t he
first hour t i rti Al'l the biopsy fragnents were washed in
sal i ne sol u?ﬁtﬁ%ﬁgr&j%%ifg?elééﬁ%szen in liquid nitrogen and stored
frozensat - 80 CEXEMPILE % RECOGNITION VOFeTHE GANGLIOSIDBeNGaGM3
fragnments in 25 a Leica cryostat at -25 C. Sections were air dried _and
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normal humaphé i GMEanREIGEGM S Yd&dcrithed Mab J. nMiwaing ndy ahgMantchingQl.i st t he
cytoplasm c region of the tissues is not observed. Figure 7 shows the sane

study for pat.htP94i daBiprbenmed 16A64-Fopand thed? Be)myplpmal tHRs AXRTEEFSD)
tissues studj resul t itive. Wiile, 70 |4 i.fLf
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system and renal fetal tissues. 5 EXAMPLE 6: RECOGNI TI ON OF THE GANGLI OSI DE
NGcGVB  BY ShlEng4stioditateNs@Bition pNES, STomtEDi Ry OFD W GordveTRyide and 1

% bovine serum albumin. In each tube 0,1 mL of the cell suspension
was added followed by 0.05 mL of the 14F7 Mab solution dissolved in
15 saline phosphate buffer to obtain a final concentration of 0,1 mg/mL
and incubated during 30 minutes at 4 °C. The cells were then washed
with the solution in which they were dissolved.
Next the cell cultures were centrifuged during 5 minutes at low
speed to precipitate the cells. Then the anti mouse (IgG+IgM) biotin
20 conjugate (Jackson) was added and washed after 30 minutes incubation
at 4°C. Finally 0.002 mg of the fluorescein streptavidin (FITC) (Jackson)
were added and incubated in the same conditions as before. The last
washed was then performed this time with saline phosphate buffer.
Supernatant was eliminated after the last centrifugation and the
25 cells were resuspended in 0,6 mL of the last washing solution.
An 80 % of the cells of the P3X63 myeloma cell were stained
positive with the 14F7 monoclonal antibody (Figure 9).
EXAMPLE 7: DIRECT CYTOTOXICITY STUDY OF THE 14F7
MONOCLONAL ANTIBODY.
30 The P3X63 murine myeloma cell line was incubated with the 14F7
Mab as described in Example 6. After washing, 0,01 mL of a propidium



" The cell lines studied were the nmurine myel oma P3X63 expressing the GVB and
NGcGWB described by J. Muthing et al (Muthing,J. et al.,1994, J. Bi ochem
116: 64-73) and the B16 nyel ona that expresses 10 GVB. The cells were
cultured in RPM nedia with 8 % bovine fetal serum Cells were adjusted to
a concentration of 107 cells/nL of a saline phosphate solution pH 7,4

cont ai ni ng % i n I h ube
0.1 L of RS S P SR ey S e T BB i R ok
Mab sol uti odetirssnier gk icelllsﬁalslaﬂtymﬁnn@cﬁmhaya)rbefﬁyer to obtain a final
concentration of 0,1 i ncubated durjng.30 mnutes at 4 C. The
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0.002 ng of the fluorescein streptavidin (FITC) (Jackson) were added and
i ncubat ed | HEABTERYANDNEEARING £3X680Ma ENOMA IIMQRShed was t hen

f d thi t hat e buf f t
glelr moilgfed a:‘ fer Eﬁtm%l@ BF‘ t%(g %?ﬁ‘éﬁig %beg‘ggﬁ’é[‘f@an %&u@&nded
in0,6nl Ohefam& asinyvasi NgwRal upaxs3 AVgRIcheT theote! lioflatde HRX63

nyel oma cell weré stained positive with the 14F7 nonocl onal anti body
(Fi gure 9). iExaperEoncaDIrREGT) GCRORDKISE TMUSTIDYUSFiTjeEtioAaFa! tREONDBIOMAL

Vb, asies i BEA F EAIpPe (e RH-br KGR 08 TR OF <0 3gr et
i odi ne sol utjisgs Mh%%qglm@j}g te buffer was added to the cells to

determ ne the ce |I|ty using flow cytonetry. Results showed that 78 %

of the cells di edHe regules Id7) radmrddiity &uddh It ZTdh BUT LRI BiFeERO tCbr getits

99mlc- 5 LABELED 14F7 MONOCLONAL ANTI BODY IN Bal b/c M CE
were performed in 5 animals of each group, at 4 and 24 hours after the

M

injection. The animals were sacrificed and the weight of each organ

15 measured in a Sartorius scale. The radioactivity of all the tubes at once
was determined approximately 25 hours after starting the experiment,
in a WALLAC gamma counter (model WIZARD 1470).

The labeling method was previously described by Schwarz and
Steinstrasser (1987) and modified by Muther and Ellison in 1990.

20 The 14F7 labeled Mab was eliminated in the healthy mice by the
.kidney and liver (Figure 11).

In mice bearing the P3X63 Myeloma tumor binding of the 14F7
Mab was shown at 4 hours (12% of the total injected radioactivity per
gram of tissue) and at 24 hours (35% of the total injected radioactivity

25 per gram of tissue). Mab elimination was mainly by the kidneys (figure
12).

EXAMPLE 9: ANTITUMORAL EFFECT OF THE 14F7
MONOCLONAL ANTIBODY IN BALB/C MICE BEARING THE P3X63
ASCITIC MYELOMA.

30 Balb/C female mice weighing 20-22 g, were injected by
intravenous route with 6 doses of the 14F7 monoclonal antibody (one

group with 0,1 and a second group with 0,2 mg) every 2 days, in saline



" HEALTHY AND BEARI NG P3X63 MYELOVA TUMORgG, Twenty fenal e Bal b/ C mice

wei ghi ng between 20 and 22 g (10 healthy and 10 with P3X63 Myel oma t unor

i nocul ated by intraperitoneal route) received an intravenous injection of
the 99nmlc to | abel ed 14F7 Mab. The | abel concentration relation was 0,03 ng
of the 14F7 Mab/ 60 G of 99nfc. The results of radioactivity

quantificat' i ey i.fferent..org we r in 5 animals each
group, at 4 bgﬁlttg g‘g%f tsgputg%ré aﬂhfegctq{%yr’?peqer@r%n | SX R BIC %Crﬁﬁ ced
and the wei Qéht@ﬁe@la@@m@}ﬁg@ﬂs oitEeas Wil ihBom phefe! Prd usd $eBL19anTh§ favor

radi oactivity of all the tubes at once was determ ned approxi mately 25

hours af t er tRe anprmnt e velisér therfumor rbeaoms_ng@,mﬁépltoiﬂhteam(ormuebf .
W ZARD 1470 bel i ng net hod v ousl y describ Schwar n
St o1 ot r avsnP PQBT R ARIEE HEaBORH St wTe Sinriin b es 920 OrAb
14F7 1 gbel e¢h M iasmehk %}ﬂ%h%dlritf‘a%@ﬁtcf}?&{lt Pt Ce BiYe tdhifine K AREY sfE
liver (Figure 11). In mce bearing the P3X63 Myelona tunor binding of the

14F7 Mab wasssivewheatp¥ wotlr she ]lzplﬁ’bfmd)ﬂneclbnahlant[b@i}t bdgnadiaddoiugh tiy per

gram of tissue) .and 4 hours (35% of the tot Jnjected radloatlv y 25
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12). EXAMPL L I
BALE C M CETBEAR NG TP At A FrE WL OORP A0 B B/ ol phich
wei ghi ng 20{12\21tgd byerretrhv@mmedobw wiith mmmu@spslmhedw(ﬁshaﬁgdpsﬁﬁ bfart he

14F7 rmnocl ant i body group with Q,1 and a second group with 0,2
ng) eviéry Zg%éi?aqer\ltﬁl rp@ o pKiass hf 26r r8s/ kgi oh. conpoza d%(?kghﬁefore

the experi MeBhsiddify oPel WeBRAAL B LMNEAR IthE! LU NTHICOIPARLE, L eund

adj uvant to favor T he none I'n Wh tunor "becones’ nmeasura
amount of  treatment with saline phosphate buffer solution, pH 7,4 was used as a

control of the experiment.
Figure 13 shows the survival results in the 4 groups previously
15 described. In the groups treated with 14F7 (0,1 and 0,2 mg) and with 20
mg/kg of weight of Cyclophosphamide no measurable tumor was
observed in some animals.
The survival results favored the groups treated with the 14F7
Mab. On day 30 of the experiment, while no animal of the control group
20 was alive, 6 animals were still alive, both of the first group (0,1 mg of
the Mab) as of the group treated with Cyclophosphamide and 7 animals
of the second group (0,2 mg of the Mab). At 60 days of treatment, 2
animals of the first group and 2 animals of the group treated with
Cyclophosphamide survived, while from the second group 5 animals
25 were still alive.
EXAMPLE 10: INHIBITION OF THE TUMORAL GROWTH OF
THE SOLID P3X63 MYELOMA IN ATHYMIC MICE.
Ten athymic female mice, from the out bread NMRI, with a weight
between 20 and 22 grams were inoculated by subcutaneous route with
30 106 cells of the P3X63 murine Myeloma tumoral line on day O of the

experiment. The animals were divided in two groups of 5.



10 000 cells of the nurine P3X63 Myel ong, were inoculated on day O of 5 the
experinment by the intraperitoneal route, at the sane tine as the passive
therapy with the 14F7 nonocl onal anti body began, although it was

i nocul ated by intravenous route. Wiile the control of good prognosis (best
treatnment) used for conparison was a third group treated by intravenous

Gose of 20yl koDSF EB5 gRr Srkel gReetmEghInednHR R R et B0t Eng
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sol ution, 7,4 was used as a control of the experinent. Figure 13 shows

t he survi vabthrasgtaspiactetieast cpnanpsapdendosiusidy bylthaesane bedite |and Hée
groups treated with 14F7 (0,1 and 0,2 ng).and with 20 / of  wei ght of
&yl ophosphadien gt Atk entaipes trrmeRRs0! FHRR S A A A
survival reglkts favored the groups treated with the 14F7 NMab. On day 30
of the experinent, while no animal of the control group 20 was alive, 6

animal s were stiFlgwalel V& sHastdtioé ihhébitionssf giogpowth of thg aimohs ilvede as
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doses) every 2 days. Wile the
preparation.
Figure 2: Determination by ELISA of the isotype of the antibody

15 response against the NGcGM3 Ganglioside in the serum of the mice 3
months after receiving the fourth dose of 0,2 mg of
NGcGM3/VLDL/Complete Freund.

Figure 3: Determination by ELISA of the 14F7 monoclonal
antibody immunoglobulin subclass (IgG)

20 Figure 4: Recognition by immunostaining using thin layer
chromatography of the N-glycolylated and N-acetylated gangliosides
that were used during the study of the specificity of the 14F7
monoclonal antibody

Figure 5: Recognition of the NGcGM3 Ganglioside by the 14F7

25 monoclonal antibody by immunostaining on thin layer chromatography.

Figure 6: Non recognition of adult normal tissues by the 14F7
monoclonal antibody in immunohistochemical studies

Figure 7: Immunohistochemical recognition of some human
malignant and benign tumors by the 14F7 monoclonal antibody.

30 Figure 8: Immunohistochemical recognition of normal human

fetal tissue by the 14F7 monoclonal antibody.



“other group acted as control and receiv@d by the sane route and the sane
nunber and dose frequency of equal volune of saline phosphate 5 buffer.
Figure 14 shows the inhibition of the growmh of the tunors in the mce
treated with the 14F7 Mab, with respect to the control group. Significant
di fferences were observed between the two groups. BRI EF DESCRI PTI ON OF THE
DRAWNGS: 10 Fi gpjgtirk 9SS dltGoheyePSXel RRiclviantslpoiicexphisdingdhe
agai nst NGcGWB and not against the GvB on day 56 of the experinent, in
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preparation. Figure 2: Determ nation .by ELISA of the isot f..th
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thin layer whigieinogranbof the gighg Studied inesegnal Batb of maidel t nor mal
ti ssues by the 14F7  nonocl onal antibody in imunohistochen cal stlIudi es
Figure 7: | munoRiguxsA2+iBigristabnyinn obherdYaie-labeisd 14417 givanclepay
beni gn, tunors.,. he, 14F7 c I [ . Eigure.:8:
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expressing lt\/[r;feeloma tumor.
Figure 13: Anti tumoral effect of the passive therapy of the 14F7
monoclonal antibody in groups of Balb/c mice inoculated with the
15 P3X63 murine ascitic Myeloma tumor, treated with 0,1 y 0,2 mg of
said antibody, compared with a control group treated with
Cyclophosphamide 20mg/kg and a control group with PBS.
Figure 14: Tumoral growth inhibition "in vivo" of the murine

P3X63 solid Myeloma tumor in athymic mice of the out bread NMRI.



" NGcGWMB Gangl i oside by the 14F7 Mab using Fl ow Cytonetry. Figure 10:

Conpl enent i ndependent cytotoxic effect of the 14F7 WMab using the P3X63
Myel oma cell line by the propidiumiodine 5 technique with flow cytonetry.
Figure 11: Biodistribution of the 99nmrlc-I| abel ed 14F7 nonocl onal anti body.
Results of the per cent of gamma radiation with respect to the weight in
grams of the organ studied in normal Baldy/ giiygce. Figure 12

Bi odi stribution of the 99milc-1| abel ed 14 monocl onal 10 anti body. Results
of the per cent of ganmma radiation with respect to the weight in grans of
the organ studied in Balb/c mce bearing the P3X63 Melom tu '%yre
13: Anti tunoral lef Magrocdddnahe anskodie tERraBICSf EE%HWﬁF7thﬁDgg%}Q¢%Q

anti body in _groups. of Bal b/c_m.ce _ino Wi 3, hRge.
ascitic wgggﬂﬁﬂ{g%ﬂ” F8atBE® 'Cﬁﬂyo?e%f%gﬁ%?sz t}r%gg %\I]tlglgfg?)grlgﬁ%?ﬁg ybe@
conpar gd W bili@seondibBt HRdP diygaedhutide dygploposiphagangli@ddgskgrahd a
control group with PBS. Figure 14: Tunoral growth inhibition "in vivo" of
the nurine gBEX@BosaihsdivpéitbregCumskbelasst ARfi RrafReESoEY thEtie ACtHi Ban!
NVRI. 23 CLAIMS: 1. &Ii/bn cl.onal anti Odi %gner ated agai nst the NGcGWVB

gangl i osi de tMiTER e SeflP QAN E SRILAFFES tHe N-gl ycol yl at ed- gal act ose 5
gl ucose sialic acid olygosacchari de sequence in gangliosides and

gl ycoproteins, is of the 1gGl subclass and produces cytolytic activity_ of
the tunoral cell €.bdésnagosal daseéipoeyceaccRrdivishotd oplalimant i vdasrea c 68 ng
to claim1 wherein said, 10 ¢cytolytic activi of t.he tunoral .cell aring
t he lgl—kj)ldycolcw%lb’é‘& g"é%té’é’fyos‘éf-cgm?co@émgf%ll i??lti%iIae%qlf)éostggcﬂ\i'rglﬁ%dg%ﬁg nce
can be diregholsES g - e dictd 8% ockachBReriO88huentd Rady bacgigeel Bg to
clainms 1 an%& gler?IHlﬁS) den%rlnn@ngt eg’qjylgAfF%C obt ai negdnflr omt he hybrli doma of
the sane namempldment mediated.

3. Monoclonal antibody according to claims 1 and 2 being

15 denominated 14F7, obtained from the hybridoma of the same name and

deposited under the provisional access number 98101901 in the
European Cell Culture Collection ECACC, UK on October 19th 1998,

4. Hybridoma that produces the monoclonal antibody of claim 3
20 deposited under the provisional access number 98101901 in the
European Cell Culture Collection ECACC, UK on October 19t 1998.

5. A pharmaceutical composition containing an amount of the
monoclonal antibody of claims 1 to 3 and that additionally contains a

25 diluent or a suitable excipient.

6. A pharmaceutical composition according to claim 5 where said
antibody can be bound to therapeutic agents such as drugs,
radioisotopes, immunomodulators, lectins and toxins.

30
7. A pharmaceutical composition according to claims 5 and 6 to

be used in the treatment of malignant neoplasms.



- deposited under the provisional access munber 98101901 in the European
Cell Culture Collection ECACC, UK on Cctober 19th 1998. 4. Hybridonma that
produces t he nonocl onal antibody of claim3 20 deposited under the

provi si onal access nunber 98101901 in the European Cell Culture Collection
ECACC, UK on Cctober 19th 1998. 5. A pharnmaceutical conposition containing
an anount of the nonoclonal antibody of clains 1 to 3 and that
additionally contains a 25 diluent or a suitable excipient. 6.

phar maceut i cal cgnpasphia@maeteiddil ngorhpositivm dcodrdireg sai dlaiamtd tfodythﬁem be
bound to therapeutic agents such as drugs, radjoi sotopes,
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according to (il ains 5 and 6 to be used in the treatnment of nalignant

neopl asns. Hl%har maceuti cal conposition according to claim7 for the
t reat mgnt of cancer of breast, renal, of di gestive system and hunan

mel anoma. 5 9. A reagent containing the nonocl onal anti body of clains 1 to
3 bound to mar k8 sAstrdgeas cmtqining e mpiidesal anptipoglyuel Hlag@snt to 3

material s apd radionucl eotides, to 10. A reagent cordl or
the detecti gﬁu(g)fddtamﬁer%éqcp aflenwrpgﬁ’ggﬁfogﬁogb G hgrilgm18 Lgriln?nllu%]ﬁg]fqE

t he detecti o, Qfi41Y rég{gg{ﬁlegﬁaé§ of nel anonmas, breast, kidneys and
di gestive system suc | i1ver, colon, stomach and rect um

10 10. A reagent according to claim 9 for the detection of tumoral

cells.

11. A reagent according to claim 10 for the detection of human
tumoral cells of melanomas, breast, kidneys and digestive system such

15 as liver, colon, stomach and rectum.



