-0 5 OCT 2005 I | MMUNOTHERAPEUTI C COVBI NATI ONS FOR THE TREATMENT OF TUMORS
THAT OVER- EXPRESS GANGLi OSI DES. Technical Field 5 This invention relates to
human medi ci ne, and especially to therapeutic vaccines that induce &f 0T 2005
-1 mMmune response to tunors that over-express gangliosides. Prior Art

Gangl i osi des are conponents of the plasratic nenbranes of the nost of

mammal i an cells. Even when these gl ycosphi ngolipids are expressed in normal
ti ssues, they are very attractive ,q targets for imunotherapy due to the
expression patterns during the malignant transformation of the cells
(Hakonori, S. Ann. Rev. Biochem 50; 1981:733-764; Hakonori, Cancer Res. 45;
1985: 2405INMUNOTHERAPRUTIC COMBINATIONS AGRM{ILTREATMENT ICFHEMAORS THAIT es.
Borrebaeck, C. A K, and Largk,,ck, YN e M. SEackt on Press, 1990, pp.
75-94). The sacchari de naturée Yot Etipé‘@%%g%s"b%ﬁ"ggéﬁtgmet her to the fact that
t hey are self-antigens makes 15 themvery | ow i nmunogeni ¢ nol ecul es. Sone
strate havq: ‘ﬂgen used to increase the immunogenicity of these antigens.
They ar presentation of gangliosides to the inmune systemin a
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makes pegst Afte to obtain a strong and I ong 20 | asting anti body i nmune
respons i cedure has been, possible rise 1gG anti bodi es
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agai nst énus mdegendent antigens (Helling, F et al. CancCer Res.
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pr ot eol | posorres ‘VS obt ai ned f soci ation of the Quter Menbrane

Pr ot ei nl "EFARCRR" 9 r“&‘?rﬂﬂléﬁ"?é'é‘?? atosﬁéh?rrﬁ@ the tack that theyargsgheniiees 0a¥se i a,

Wi t s ganghi osdydpe (eR0ed gé?ﬁd ARfeduleéSIOMd EIbRYRE havdEloedh. ud@RCH MRréBe 139
1999: 190- 197; Patents US 5,788,985 y US 6, 149,921). The vacci nes conposed by

VB gARGINOEEEEN oydagse, Antgais( NEGEARBYASANGN Foeiemation akeanalrsiten 19 dile
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ocT 2000? c%njugaied vaccines in which the saccharide antigen is covalently linked to a carrier protein

where the carrier is very immunogenic for T cells, it makes possible to obtain a strong and long

20 lasting antibody immune response. Using this procedure has been possible rise lgG antibodies
against such gangliosides, although the fiters after the re-immunizations were smaller in
comparison with those obtained in a classic immune response against thymus-independent
antigens (Helling, F et al. Cancer Res. 54; 1994:197-203, Helling, F et al. Cancer Res. 55;
1995:2783-2788; Livingston PO et al. Cancer Immunol Immunother 45; 1997:10-19).

25 New vaccine cdmpositions have been reported to induce an immune response sgainst N-
acetylated and N-glycoiylated gangliosides. These vaccines are based on hydrophobic
conjugation between gangliosides and very small size prolecliposomes (VSSP) obtained from
the assocization of the Outer Membrane Protein Complex (OMPC) from Neisseria meningitidis,
Gram-negalive bacteria, with gangliosides (gangliosides / VSSP) (Estévez F. Et al. Vaccine 18;

30 1999:190-197; Patents US 5,788,985 y US 6,148,921). The vaccines composed by GM3
ganglioside / VSSP or the (NeuGcGM3) ganglioside / VSSP have raised high IgM and igG

antibodies titers specific against GM3 and NeuGcGM3.



O herwi se, vaccination with GvB | VSSP increased survival of mce bearing

nmel anonma B16, it also reduced tunor volunmes and it increased rej ecti on rate
to the subcutaneous transplant of the tunor (Alonso et at. Int. Oﬂ@@ﬁg?ﬁm
15; 1999: 59-66; Car, A et at. Melanoma Research, in press). 5 The

i di ot ype network theory proposed by Jernég 1974 (Jerne, N. K. Ann. |nmunol .
125C, 1974:373-389), pointed out the inmune system as an anti body network
with a conplex interaction pattern between them and several natural
antigens, that interactions happen through the variable regions or idiotype
(Id) and by interfacing idiotype-antiidiotype, the i mune system is
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Hybridoma 13; 1994:389-396; Chakrobarty, M. el al. J. Immunother. 18; 1995:95-103;
Chakrobarty, M. et al. Cancer Res. 55; 1985:1525-1530; Foon, KA. et al. Clin. Cancer Res. 1,
25 1985:1285-1294; Herlyn, D. et al. Hybridoma 14; 1995:159-166; Sclebusch, H. et al. Hybridoma |
14; 1995:167-174; Herlyn, D. €t al. Cancer Immunol. Immunother. 43; 1996:65-76).
Another choice, concerning the use of Ab2 antibodies and in order to increase the
immunogenicity of saccharide residues, invoives the possibility that such saccharide epilope can
be represented by a protein epitopo on the antibody molecule. In fact, many of these anti-ld
30 antibodies have been obtained; they mimic gangliosides highly expressed in tumor cells such as
GM3, GD3 and GD2 (Yamamoto, S et al. J. Natl. Cencer inst. 82; 1990:1757-1760; Chapman,

P.B. et al. J. Clin. Invest 88; 1891:186-192; Cheung N-K V, et al. Int J Cancer 54; 1893:489-505;



83). Prom ssory results have been achieved fromclinical trials in cancer
patients by using Ab2 antibodies simultaneously with BCG or Q521 as

adj uvant (McCaffery M Et at. Cdin Cancer Res 5 2; 1996: 679-686.; foqpr lﬁﬁ’ﬁ
Et al. Cin Cancer Res. 4; 1998:1117-1124). The nonocl onal antibody P3
(Deposit Nunmber ECACC 94113026) is know®¥ fromthe prior art, which
specifically recognizes the sialic acid in N-glycolyi-containing nonosialo
and disial ogangliosides. This Mab Abl recogni zes anti gens on human breast
tunmors and nel anomas. (Patent US 5,788, 985; Vazquez AM Et at. Hybridoma
14; 1995:551-556; Mbreno E. Et at. dycobiology 8, 1998: 695-705; Marquina
G Et abaleiChiid.dtt dRebindByundi996; PABBIFHO7BO8; CanrG. B alEl Inanmunsthbrapg @ta1998: (78) ;
2000: 241:247). The anti-idi otype anti body 1E10 (Ab2 MAb 1E10) (Deposit
Nunber ACC 97112901) obtained by inmunization with MAb P3 is a ganma type
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_pharmaceuti cal conposition, or conbination of the pharnmaceuti cal
conposi bb omes ,existe@idende n e paor bdi aboypthe Use Gif MBe COMYINRioN hdtveenyatditesMAD

P3 wit hco%e r%?r%gt g'g\laun%tﬂgsrides and pharmaceutical compositions comprising anti-gangliosides
antibodies (Ab1) or anti-idiotype antibodies (Ab2), named idiotypic vaccines; neither the use of
20 combinations of idiotypic vaccine Ab1 with idiot;,'jpic vaccine Ab2,
The oresent invention refers the use of all the possible vaccine combinations described, in order
10 potentiate the effect that they produce each one of them separately.
Detailed description of the invention
The present invention refers to a pharmaceutical composition or the combination of
25 pharmaceutical compositions, useful for cancer immunotherapy, specifically for tumors that over
express gangliosides, and that it comprises at least two of the following compounds:
{A) An idictypic vaccine comprising en anti-ganglioside antibody (Ab1);
{B) An idiotypic vaccine comprising &n enti-idiotype antibody (Ab2) against an enti-

ganglicside entibody; and

a3
(o)

(C) A vaccine comprising a ganglioside.
The pharmaceutical composition, or the combingation of pharmaceutical compositions can have A

plus B, or A plus C, or B plus C.



ECACC 94113026; and where B can be an idiotypic vaccine conprising the
murine anti-idiotype antibody 1E10 with Deposit Nunber ECACC 97112901 and
where C can be a vaccine 5 conprising N-glycolyl Gv8 (NeuGcGWVB) or @%?§F5%$
GVB (NeuAcGWB) gangliosides. In the present invention A plus B, or A p

or B plus C can be administered in a sinrultaneous or alternatlng way. The
conpositions of this invention may be useful in the treatnent of cancer,
particularly those which over express gangliosides as well as |lung, breast,
di gestive system urogenital system 1,0 nel anomas, sarcomas and those
derived from neuroectoderm c tissue. The present invention also described
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20 Proteoliposomes {VSSP) obizined from the association of the Outer Membrane Protein Complex
(OMPC) from the Gram-negative bacteria strain, Neisseria meningitidis, with synthetic or natural
gangliosides incorporated therein (VSSP-G). The gangliosides could be (NeuGcGM3), GD3 or
(NeuAcGM3).

2. Preparation of idiotypic vaccines:

25 The pharmaceutical compositions are obtained according to the specifications of Patents US
5,817,513 and US 6,063,379. The vaccine comprises murine anti-ganglioside monoclonai
antibodies such anti-gangliésidos such as MAb P3 or murine anti-idiotype moncclonal antibodies
such as Mab 1E10 that recognize anti-ganglicside monoclonal entibedies.

3. Immunotherapeutic combinations thzat potentiate the immune response and the

30 antitumor effect of ganglioside vaccines and idiotypic vaccines in animal models:

The referred procedures can be used in mice or any other species of mammais. The
components of the combination are the ganglicside vaccine and the idiotypic vaccine,; they can

be combined in different ways.



14 days. During this period the animals receive anong 3 to 10 dose in a
range anong 60 to 1000 gg of the ganglioside vaccine, the interval between
doses can be 7 to 14 days. 5 In another conbi nation, the aninmals can be

i muni zed with 3 to 10 dose in a range of 25 g to 1 ng of the nuri e 0CT 2605
anti-idiotypic antibody specific against an anti-ganglioside antibody; the
interval between doses can be 7 to 14 dhys. During this period the aninmals
receive anong 3 to 10 dose in a range anong 60 to 1000 |l ag of the
gangl i osi de vaccine, the interval between doses can be 7 to 14 days. The
adm ni stration of both types of vaccines can be sinultaneous or alternating.
The vaccines can be fornul ated as separate products or as a vaccine
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20 ceilular immune response in treated animals.
The time of appearance of :l;ocal tumors, the tumor volume and survival of treated subjects is
compared with the same parameters for the control group, in order to evaluate the effectiveness
of immunotherapeutic combinations. When comparing these parameters among trested and
conirol groups it can be observed a shorter time of appearance of local lumors, a decrease of
25 thetumor volume and an increase in survival for the group trezted with therzpeutic combingtions
of the present invention. The control groups zre not only those animals treaied with the adjuvant,
but also those groups ireated with just only one vaccine inslead of with their combinations.
4. lmmunotherapeutic combinzgtions that potientizte the immune response and the
antitumor effect of ganglioside vaccines and idiotypic vaccines in human patients:
30 The procedure before referred can also be epplied to cancer patients in different clinical stages.
Ferticularly those tumors thet over express gangliosides as well as lung, breast, digestive
system, urogenital system, melenomes, sarcomas and those derived from neuroeciodermic

fissue



days. During this period the patients receive anong 3 to 10 dose in a range
anong 60 to 1000 g of the ganglioside vaccine, the interval between doses
can be 7 to 14 days. 5 In a second conbination, the patients can be

i munized with 3 to 10 dose in a range of 0.1 to 5 ng of the nurin@5 0CT 2605
anti-idiotypic antibody specific againstt an anti-gangliosi de antibody; the
interval between doses can be 7 to 14 days. During this period the patients
receive anong 4 to 6 dose in a range anong 60 to 1000 pg of the ganglioside
vaccine, the interval between doses can be 7 to 14 days. | In athird

conbi nati on, the patients can be inmunized with the nurine anti-ganglioside
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ng/ dos esetwed b5l @i BeSAIP4 68yH Dlrirg tHid sopethe pat%%sqecaw afloRg 4 taBRIceeIH at e

adjuvant. Thrr'otal volune for each dose can be m . Vacci nes

conpri § mggaﬁmngc@ @' P00 @éheamg#pglﬂevewnenmeaa@mﬁl EGTWBB@%%% 7to
intranugcgdyar, intraperil oneai, intramucosal or their combinations. The
same route ‘can be used for vaccines conprising antibodies. During

vacc? ndfti 8nthird osembingtigrenihearatiritairienebe imminined; péai s mufiee sanirgangtipsideor ed

by 25 rﬂ&@&dﬁren%m.eodyn dekemreqmﬁd éﬁ:ﬂ ans @8R Heeink aé%ehbéoo ?evmaap heunng

Cellular imunity 1s studied usirn rrpocytesfromt patlen
ext r actipigrpsriad éne patianésiresaive\dnang for‘éh dpsqdy agepge P'at?ﬂﬁh@ 1 tpr?oWﬂ(ﬂflﬁ‘%eq{"et 0

three nomtidetyplid AfbbYy spSidaddigika aﬁﬁ@aﬁ&‘oblmmam with both vaccines at
the concentrations before nentioned; fhe intervals between doses can be 1-6

nont hs. They can be adm nistered 30 sinultaneously or not and during i to 2

yeais. THeCadthPf@dtio 3 6bIRAYbEN oSERRIMRS lcaﬁueesﬁnm{br@aaé 8Nk RerAftird trhB Yd¥ciféd
cel lul ar i nmmune response i ncreased, and therefore to reduce tunor burden. 7

0 5 OCFapohs umvisteds asosgRprate 1Prodidals \Qit PHrA of3Cane] CORPRTTe WhENAHIEY afife -

anti-i cuo%meen?@ 1rPS|sluﬁuhéhefoﬂglysmﬁr\%'c@ineé@#é%dm!n@é%@@% Y digdling @&dyofhew th
murine MAB P3. Ferml e Balb/c and nude mce of the sane genetic background

6- 8 V\,eévktgr\@ﬁsdpetwgp@ g2 ire afjvaccine can be 3-7 days. The vaccines are adminislered in an
adjuvant that can be aluminum hydroxide (1-5 mg/doses), Montanide 1SA 51 (0.6-1.2 mi/doses),

20 or any other appropriate adjuvant. Thr: ‘otal volume for each dose can be 10 pl - 2 mi.
Vaccines comprising gangliosides can be administered intradermic, subcutaneous,
intramuscular, intraperitoneai, intramucosal or their combinations. The same route can be used
for vaccines comprising antibodies.
During vaccingtion, some biochemical pzrameters and antibodies titers are monilored by
25 measurements in blood. The frequency can be 1 week to 3 months. Cellular immunity is studied
using lymphocytes from the patients. The extractions are carried out with a frequency oscillating
from cne week 1o three months.
Finally, the pstients are re-immunized with both vaccines ai the concenirations before
mentioned; the imtervals between doses can be 1-6 months. They can be administered
30 simultanecusly or not and during 1 to 2 vears.
The present vaccination scheme induces in patienis an antibody and cellular immune response

increased, and therefere to reduce tumor burden.



5 subcutaneously with 100 pg of nurine MAb P3 (anti-N-glycolylated

gangl i osi de, Deposit Nunber ECACC 94113026; Vazquez et al., Hybridoma 14;
1995: 551-558; Moreno et al. dycobiolgy 8, 1998: 695- 705) and conp| et e
Freund's adjuvant (CFA). Seven days |later nmice were re- inmunized wﬂtfhﬂﬁoznp@
of the antibody in inconplete Freund's é{dj uvant (1 FA). At day 10, draining

| ymph nodes were collected and the | ynphocytes were obtained by pressing
with a syringe. The 0 cellular suspension was used in experinments of
cellular proliferation, which was neasured by 3Hthym dine incorporation.

In vitro | Mn‘ghocyte pr oI iferation was neasured by cultivating |ynphocyte
suspens‘f Efhe presence of increased concentrations (25 to 150 pg/nL) of

the mE)la%‘?W AGivanenidi antbdiddbe FELRG(diaati- .ai‘orﬁems'creuE%%e AdARGL) -

| sot ype- ched murine MAbs were used as controls.” Stinulation indexes
equal tedel, dyeed kyHanmanizationwith uriae ¥ABB3.posi ti ve. Lynphocytes obt ai ned

af ter thanbiaTBINE Bhi Ao BAUINE sahfeeiohelifpEkordR GESRIAE M, werdihihgeat ed

in the presence o and this proliferation was not observed when

the teldubcuianeous with 280 g of maripe dEdnicd (aot-N-glycohvielasegangliosids, DeesihBlu(ibgn)
(Al fon © ] was
depend?n{% ﬁgs%s\/gﬁgw #nﬁ_‘é’eﬁ?or%gﬁgt?a%és%tga-sg*@\}s\/gsﬂr?@nooétéa!l ég)é%v{ﬁblgg 5,

| ynph rfl@da@ cﬁ@lSJr?sDSﬁ raonmh Eenpletmrﬁrmmﬁ atadjvant (CAAJU Svem days llaten- mmice avdrervewi t h

t he nur.i ne P u ed .t he er n of. i,nst. the
i o y e GraeH e g ADInE AESER okrsR et a@Pa (FelcAn FyptE pPing
anti - any‘zmph Aboéyywerelcaliedtbs anama) lymphctyiescwéerotitdiredruy ipressiNaAnitVidd silrindgdé0The
(g) not agai nst Mab C5 ofthesneiot. 1 . (Figure 1
| B0 30inee b v LSkt s ety pis” o ah et e o i ot iesttes b
i nducedemym%e rinmmparaﬁoromnvwnrb Wmeprmbytarepﬂoﬁfemtdnbudz; RixasGieidmey i culttatingody
P3, whqgse am oac nces o variable re a
ond |t QREPRGUAR sfipefis o Ao T Sipatrse, &F PEBRSEH CPREeRrgURas (4 tonePObali ety 1o
i muni zeudrearedah PBabid Gts e, M/ﬁ) 8|B/‘ilee({\ﬂmﬂied of FDepddie ECIACTE S7ubRetaneeude-
dose, of nt i bod I5|f ven d ys | at.er
o ot B PlrnReARS e 85 SogBF. shBuien iRk Fualiept PERY R £
At day wiidre dosiderad poyitiveh u;vmrbec;(ldaé.\bbtmee attel the dnerdinization lne BhIN/cralck with P3
| ynpho ifer ci.ty, was analy i ncubat i n t he pr nce o
the” i SEEelY FreRPRSt I R o S8Re R e Bl S8R ratsdo s S
sequenw&&nothetd&&s vierée abitueed egﬂmnmeaer&:e of Hbevmurimet doatridl ALEAS I@WHA&M‘}GOCM&I n)
and 14 t s chi nmer
var | aneri HERReRE 1£0eTBL e I TRE S e BN VT ool P s BiFeesE of T
9713391:6usﬂ\l Pecaudsy itphac yidvesbibnet memmmmdezedlsvﬁram P ématunivedi athanit i radgdy P3
spe fic rollfer N, th res thi s, anti body
<o Efe T ieef gt IRGRs AP FRER! Bl iRyiPE R RO B 2 dorda e ehe
rrur i ne mearducamesobﬂnst Aiet MAN(T2hdd it edso ﬁﬁmdfthe iprgliferbtign of eftepati-idiolypsa® cells
(T3) specific for the murine Ab2 MAb 1E10 (1gG1), and not against Mab C5 of the same isotype
(1gG1) (Figure 1). )
Example 2: Activation of anti-idiotype (T2) and anti-anti-idiotype (T73) induced by
25 immunization with the chimeric antibody P3,
Chimeric antibody P3, whose amino acid sequences of its variable regions of the heavy (VH)
and light (VL) chains are respectively shown in Figures 8 and 9, was used to immunize female
Balb/c mice, 6-8 weeks old, For the first subcutaneous dose, 100 ug of the antibody emulsified
in ACF was used. Seven days later animzls were re-immunized with 50 pg of the antibody
30 emulsified in AIF. At day 10, draining lymph nodes (LN) were collecled and the LN cell
lymphoproliferative capacity wes znalyzed by incubating in the presence of the murine and
chimeric variants of antibodies P3 and Ab2 1E10, whese seguences of the variable regions are

shown in the Figures 13 (heavy chain) and 14 (light chain). C5 murine MAb and its chimeric



5 denonstrated by using isotype-matched control MAbs. Therefore, chineric P3
MAb maintains the ability of the nurine variant to induce specific
proliferation of anti-idiotype (T2) and anti-anti- idiotype (T3) T cells
(Figure 2). Exanple 3: Reinforcement of the anti-tunmor effect of theggger 2005
GMB- VSSPI Mont ani de | SA 51 vaccine by its conbination with a vaccine
conposed by the murine MAb I EIO adsorbed in al umi num hydr oxi de. A group of
6-8 weeks old C57BL16 femal e mice was i muni zed subcut aneously at days O,

14, 28 and 42 with 50 tig of nurine 1 E10 MAb adsorbed in al um num

hydroxi de. At days 7, 21, 35 and 49 m ce received intranuscul ar doses with
120 gg of QGMVB- VSSP/ I\/bntanl de | SA Anot her rou of mce AZ din
a sim IVQF'a%We'ﬁuPS%gﬁsm‘ﬁ%boec R&tq ﬁﬁuﬁ‘?rﬁr&ﬁ dReteR) viPRiRRions W v&%?hgw R

prepar Q.B/h'%oaﬂéﬁ FloR AieGYEn GaR W h@ecmrﬁ@m E@lbol n%mpsﬁae%m@ary%rewmmﬁwed
at the sane tinme intervals and with the sane nunber of doses of each

vacci néUBVaEHIRy tha RIRS PSP IE @""W%ﬁ'&jc@@?i’%éE%Wr and @lsp avhgaeyitivaied Rese

experi Wﬁ‘é‘t eséMceddy 1RS, mOlise Jahafts! Qﬁﬁ?éé@sa?#tﬁ:foﬁuesslﬁt@@ﬁ@ﬂe%ﬂsfbrﬁlﬁbfwéhﬂ\@ésed
with 10 000 cells of the murine tunor B16. Tumpbr growth was evaluated. in

al | yr Sepwnsyated byegsing irohirepapicbesh cantel iMAkse al hedelore, £HENsi B3 WMAD raBipiRsor
conpar 'tl@leﬁ% 6f‘%ﬁ@FszFx@%halt?ﬁb“ﬁ‘@lRe S?H:lﬂcgk;mt)fépatmn%?%nﬂ hGo9pO ) eatdnflantihat

only receive S. Vaccination w th al one f° protect mce
agai nsﬂd'@yﬁﬁéTiﬁ)e'hg@‘Svﬂleerl@) 000 nel anona B16 cells. VSSP-GMB vacci ne caused

a_retah@niie! tfbeRélH?G}Eeﬂ{eﬂM the arfti-Qmor Jf?@ct%”@lb”@ﬁ!ﬂS%S@ﬁW%l)@%A%d

1E10 MAb vaccines led to an increase in the protective effect observed with
Q\VB- VSSPEGifiedinis siogrkinptior Vil vagsingmogpased)by theampriseMAD iR18i adsorkad
scheduli@ aRfmmdns RydRAGdENt s Wi th NeuGe- GVBNSSP gangli: oside vaccine using
Montani de 1'SA 51 as adjuvant. Aimng to denobnstrate the safety and

i Mmunoded@icsPtej fof wegks pMﬁﬁ?Euﬁf@maw mige tes iINBBBIZzedRIbcatangspiy alcdayad. 14i ng
ol i oar HEE W3 bt e BED et At Ao e M T 2
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P e b e
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et LBy gL R B0 ST Y 5o B0 AP o e O
evaluated in all groups.
20 Mixed Lineal Pattern statistical data analysis wzs used for comparison of tumor growth between
all groupe and the group control that only received PBS. Vaccination with.1E10 MAb alone didn't
protect mice against a challenge with 10,000 melanoma B16 cells. VSSP-GM3 vaccine caused a
retard of the tumor growth (p <0.05). The combinations of GM3-VSSP and 1E10 MAb vaccines
led to an increase in the protective effect observed with GM3-VSSP vaccine alone (p <0.05)
25 (Figure 3).
Example 4: Immunization schedule of cancer patients with NeuGc-GM3/VSSP ganglioside
vaccine using Montanide ISA 51 as adjuvant.
Aiming tc demonstrate the safety and immunogenicity of the immunization with the NeuGe-GM3
/ VSEP vaccine using Montanide ISA 51 as adjuvant (Fatent US 5,788,985 and US 6,149,921),
30 a clinical trial was carried out in which 20 patients with advanced malignant melanoma, which
| were not eligible for any other onco-specific treatment, were immunized with the vaccine.
The petients received 9 doses of the vaccine preparztion conizining 200 pg of GM3 ganglioside.

Doses were administered 2t days 0, 14, 28, 42, 56, 84, 112, 140, and 168. According to



5 332. Antibodies titers were neasured by ELISA. Serumdil utions were

consi dered positive when anti- ganglioside OD val ues were equal or higher
than 0,1 (referred to anti-nmethanol OD ). The toxicity of the VaCCirﬂ%UCT
NeuGcGVB- VSSP/ Mont ani de | SA 51 consi sted on erythema, |ocal pain, 2005
I nduration in the place of injection and fever, and this all owed
classification of the toxicity as mld, ,0 grade 1111 according to the OMS5
criteria. Patients devel oped specific antibody titers agai nst NeuGcGvB
(between 1:80 and 1:2560). Detected antibody isotype included IgG and 1gM
(all patients) and 1gG (75 % of the patients; Table 1). In patient 01,

whi ch epiyeickeh'd Biiteria heatiehisarecedédaddittimagtesdssevety 28\Gans aflemmaki spiiaiontre Liaoma
15 (Evol uti ona q¥%£/bt astatic Di sease, EMD), regression and stabilization of
sone cul§K&eE! sh¥eer Rhtedledl ved after two nonths of treatment, with

uncol or E@oﬂ'%b%le%r@é’r@doﬁtﬁﬁé@fdr@ﬁut%%uédhe%t@"detémnﬂitﬂ@@?@ﬁopévélﬂ\éﬂngrﬁé&ﬁrﬁ)r y
infiltrate and necrosi s was denonstrat ed anat onp st udl es | n

a 0
bi opsi e¥etERYANaYCCEN3 wanpliasideotibpzies aﬂﬁéﬁngs?‘b 5§d3'31‘i%c1@@ #af i ¢fiPa
nmel agonggy a st abi | | zat ion of lung 20 netastases |esion was obser ved in the
right vertex 18 - mm during at least 4 nonths (Figure 5). TABLE I:

Ant i bod§nitoogies éﬂeﬁaa\reﬁ%fnqaéureé@veEMﬁApa?rughﬂ@ﬁm W%ﬁﬁ%’%@@%ﬁ%“@ﬁa‘ﬂ'@en anti-

el anong, nalidedOBR/AI d@%%é@&u% ng an\ésﬁgéfemaﬁéahtdﬁeih%m@o Z.aCC' ne.
Pat i ent 3DAy10ML2G | gA 010000 1464080 320 28320160 320 561280160 320

0201601B® pslgnymflﬂae)Jzemr@zf@)emwsﬁfmm%@ﬂw sFBitEbIDeRtheral 3210390 0
2864032i9d19ra§(§5l4‘ﬂﬁé%!3@e Qf ﬁlj%n %995&\/1:9 and this allowed classification of the toxicity as mild,

0 grade Il according to the OMS criteria.

Patients developed specific antibody titers against NeuGcGM3 (between 1:80 and 1:2560).
Detected antibody isotype included IgG and igM (all patients) and 1gG (75 % of the patients; Table
.
In patient 01, which entered into the trial with a diagnosis of advanced malignant melanoma

15 (Evolutionary Metastatic Disease, EMD), regression and stabilization of some cutaneous lesions
was observed after two months of treatment, with uncolored halos around these lesions in which
the presence of inflammatory infiltrate and necrosis was demonstrated by anatomopathologic
studies in biopsies (Figure 4).
In patient 02, with diagnosis of advanced malignani melanoma, a stabilization of lung

20 metastases lesion was observed in the right veriex 18 - 20 mm, during at least 4 months (Figure

5).
TABLEI:
Antibody titers against NeuGcGM3 in patients with advanced malignant melanoma
immunized with the NeuGcGM3/ VSSP/ Montanide I1SA 51 vaccine.

Patients Day laM 1gG lgA
01 0 0 0 0
14 640 80 320

28 320 160 320

56 1280 160 320

02 0 160 160 160
14 160 160 320
28 160 160 320
56 1280 320 320

03 0 80 320 Q
14 320 320 0

28 640 320 0

56 640 640 0




040000 1416080160 28128080160 5625606402560 Exanple 5: | nmunizati on schedul e
in cancer patients with a idiotypic vaccine containing 1E10 Ab2 Mb

Al um num hydr oxi de-precipitated. Aim ng to denonstrate the safety ﬁ?%

i mmunogenicity of an idiotype vaccine containing the nurine 5 ant -i@idm@pe
MAb 1E10 (Patent US 5,817,513 and US 6,063, 379) and al um num hydroxi de as
adjuvant, a clinical trial was carried out with 20 advanced nal i gnant

mel anoma patients, which were not eligible for any other onco-specific
treatnment. Patients received 4 doses of the vaccine, consisting in 2 ng of
the 1 E10 MAID. Bl ood sanples were obtained before the treatnent and 14
days after ggach 1| nizatiron for rqutine|biochemstr 10 glet ernj nati ons and
for eyaluating sefumtiqgers of antq4dgodi e§ agaigist 1EIO MAbga di otlype and
NeuGc{GVB~gangli ofT de. BNt 1 bofdy THDERS WeTe Negpur ed| Dy afgdELl SA assay

consi ¢ering posTtive glues NoSgsggual [or nlsggeﬁt am Gekp- vacci ne
adm nistTationm to the patTents produced midtoxicrty,ctassrfied as degree
| and Il, according to the OVMS. 15 In 16 of the 17 valuable patients strong

| gG AbBxamplenbdimmupizetior schedeledhi eincer patiente ovitlh eddicddypie rvaceipei aontajnipgor 3
doses C specificity of this Ab3, showed a
prefergén (lsgﬁz\ﬂgac%o'wﬁ’l m;m' QE g*'ﬁééjz?aéng’stgga of 1E10 MAb, when conpared with
ot her Amng';mdemmsb‘atedthe (sateﬂsodand\MEcunoghmucﬂy o epgdistypd vetuing cwhtaitingtheafiurine

di i_fi b
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of t hi adjwen}, adlinlkcablrisledisararted @t with 20 :a60®ed Malipears rrfeﬂammh ﬁbﬁﬁ@lﬁl@ whichhwere
t han H‘qt]e%&g%&érsan gerlcgntcg 5@?{{' that%le_r%Ogm tion of the F(ab')2 fragnments of

the contro ilaure 6). The anti bodi es generated
‘agai nsPatiamés trdeeli@edZMBiomm‘ the naarirst cm)fsushh@:rr:aswgsqf tHeotH1 Ol IgAb.cBldod sHBplesmverh
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cl iimi cedterninatains a‘fd éor ematmgaetermntmers M/asntmbdlm Hpbimbi ME20tNAIR idibtypdreand
O ab o BN A € Phe e BRI b A s A B
and Nemvﬁea@smaganggmm'pmo vaccine. 30 A mel anona patl ent with

o agnotr e, RRiGaRe EELaR AR AdRen RRMeA 088 B nedteh P oo a0
and altortheOM® 5 OCT 2005

15 In 16 of the 17 valuable patients strong 1gG Ab3 antibody responses were elicited, detectable
after receiving 2 or 3 doses of the vaccine. The analysis of the specificity of this Ab3, showed a
preferential recognition by patient’s sera of 1E10 MAb, when compared with other isotype-
matched coniroil MAbs, which suggested the induction of idiotype-specific component in the

_ antibody response to 1E10 MAb. This was corroborated by the strong sera reactivity against the

20 F(ab')2 fragments of this MAb, with a median titer of 1:15000 (titers from 1:10000 to more than
1:100000), with little or no recognition of the F(ab")2 fragments of the control MAbs used as
controls.(Figure 6).

The antibodies generated against the NeuGcGM3 were, in most of the cases, both IgM and 1gG,
with titers 1:4000 and 1:800, respectively (Figure 7).

25 A patiieni with diagnosis of malignant melanoma and liver metastases was included in the clinical
irial; after the treztment it was shown stabilizetion of the disease for 8 months and the patient's
survival was 18 months.

Example 6: Combined immunization with anti-idictypic vaccine comprising Ab2 MAb1E10
and NeuGcCM3-VSSP ganglioside vaccine.

A melanoma patient with metasieses, which had been submitted 1o menthly surgery, afier the

L)
L)

dizgnosis, received 6 doses of the idictypic vaccine conigining Ab2 MAb1E10 and sluminum



11 hydroxide gel (2 ng of the MAb per dose), days 0, 14,28,42,56. During this
period, also it was admnistered to the patient the ganglioside vaccine
cont ai ni ng 200ug NeuGcGMB- VSSP gangl i osi de and Mont ani de | SA 51 aSU5U€T2M5
adj uvant, days 7, 21, 35, 49, 63. After the patient received this

i mruni zati on schenme, he was re-immuni zedinonthly with both vacci nes

simul taneously 5 during two nonth. For the period of vaccination new | esions
didn't appear and the patient condition was good. Exanple 7: Recognition of
tunmor tissues by the MAb 14F7. NeuGcGMB ganglioside is recogni zed by MAb
14F7 (patent application WO 99/40119). Recognition of tunor tissues by the

ﬁ_nt i bfdhydrsms@@\wl(z mgF?jfrtﬁaU\i;]Ab bémﬂseP,i mum,mss,hﬂ,fsbuggdng mam&a&d,ﬁr}so Thas
I stology was evaluated In hematoxillin-eosin colagre ecti S. ese

secti onggm@r‘sé‘?fﬁ%é & t RANRIh 6w &%ﬁ‘gb%épecdﬁﬁ?"é% BNIPA eiQQ*@p?\Q\H%GW'VSSP
per oxXi d@ﬁr?gl’igbi)ﬁé andMorl¥hnide R Be as bdjul@8 laals 12t 95 el B3 Qxtérahe Bhtient received

29:1349- 13t .. Briefly, the paraffin was renoved and wet sections were
t r eat edthiii IMMHEPIBRtICTYSEREMG I 4id8 | redBMynized)Mehly Jwithyoil waccines siawlirneoysly

endogen@u%gogw&mﬁ.elramevgé%q OF USdcirlames DRin RRioMst &\drw\l&pﬁaéér And R @htidpr 1
hour at room tenperature, biotinylated anti-nouse inmunogl obulins and
st r ept a9PHtiNYERD8eWase conpl ex were added (Dakopatts) at room tenperature;

bet mens&mngimagm of {inGATdsueE DyRE Mapegied with a Tris-HC buffer
solution. The reaction (POD) it was developed with 5 nmL of Tris- HCl, 0,005

nL buf f BeuGeEMSi ganglivsidsi is mecaapiedt by 38k att Tof(rder @paligatione W HY D 13%y.
20 AfteReX@gﬂﬂldﬁ%‘ﬁ?ﬁPﬂ%U@éQﬁiﬁelérﬁiﬁﬁcﬁgﬁgﬁé\ﬁﬂed water (Mayer), the sections
were covered wth helm and covered. ‘'The enzyne reaction renders a brown c,

| or .10ThEommaligHixpd §psHecwas inghdpdineAraifin cHie hicioingy svagsesvelusirdinreindedlimgogin
after sphgeb%ectids the tissues were washed with saline solution, and frozen
inliquid nitrogen imediately and they were conserved frozen at -80 C._ 25
The fr oZbgpef sesipmwerenseunertaining aitbie seraplek biatin-estreptpridin- peraxidase ddsy, ns
with 5 i j i : ' P

50 entel SHEE L 708 T iEtocRih CHSCHE 20 KR ST Sl Rl
par a- f oRif gt RgelonaoydgretreatedrivitfuteQ. 3tn(imarsteand spiutipr) foR GRnminktes, to reduce

cyt apl e NeBEa e RoBZe Tl DGR NRARRIOH SRD METH A7 (hure] R0 BB R 2

was  30termeyatieg, @@@Waﬁecgcﬂn&iﬁnwﬁcimmwm,lowm ed siventyvidioaesonigase FYMPEX

ot st ae S e e e e PR U E o) BROR s gere
washed with a Tris-HCI buffer solution. The reaction (POD) it was developed with 5 mL of Tris-
HCI, 0,005 mL buffer solution containing H,0, to 30% and of 3-3 diaminobencidine 3 mg.

20  After washing with hematozillin-contrasted water (Mayer), the sections were covered with balm
and covered. The enzyme reaction renders a brown c. lor.

The fresh biopsies from pathological tissues were obtained one hour after surgery. All the
tissues were washed with saline solution, and frozen in liguid nitrogen immediately and they
were conserved frozen at -80° C.

25 The frozen fregmenis were cut in & cryostat Leica at -25°C. Serial sections with 5 um were
obiained, zir dried and used immediately or conserved at -20°C enveloped in aluminum paper;
efterward the sections were fixed with para-formaldehyde 4% for 20 minutes.
in Table H it is shown the immunostaining with MAb 14F7 in several human tumors. A strong
membrane and cyloplasm staining is apprecialed in more than 50% of tumor cells. The dye was

30 very iniense in colon carcinomsas, ulerus, ovary, sarcomas, lymph nodes and brain metastases
of breast cancer, as well as melanoma metasizses.

TABLE II:

Tumor Immuunostaining with MAb $4F7.
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Figure 3. Kinetics of growth for murine B16 tumor in mice immunized with the
immunotherapeutic combinations, specifically the idiotypic vaccine comprising the Ab2
MAb1E10 and of the GM3-VSSP ganglioside vaccine, as it is detailed in the Example 3.
iigure 4: Evolution of skin metastases in melanoma patient. The pictures were taken previous
15  to the immunization with: the vaccine NeuGecGM3 / VSSP / ISA 51, 2 and 4 months afier the
treatment. Uncolored halos around some lesions are observed, stabilized lesions, in bne lesion a
diminished size was cbserved and in one lesion increment was delecled.
Figure 5. Evolution of lung metastases in 3 melanoma paiieht. The lung right vertex observed by
computer assisted axial tomography, the lesion size was 18x20 mm before the immunization
20 with the vaccine NeuGeGM3 / VSSP / ISA 51 and 4 months after the immunization stabilization
of the lesion is observed.
Figure 6: Recognitich of F(ab'}2 fragments from AbZ MAb1E10 and from other MAbs with the
same isotype by serum from patients immunized with the idiotypic vaccine conlaining Ab2
MABTE10 and aluminum hycroxide gel as edjuvent.
25 Figure 7: Recognition of GM3(NeuGc) and GM3(NeuAc) gangliosides serum from patients
immunized with the idiotypic vaccine containing Ab2 MAb1E10 and gluminum hydroxide gel as

adjuvani.



adjuvant. 0 5 OCT 2005 13 CLAIM5S 1. An imunot herapeutic conbination for the
i munot herapy of tunors that over-express gangliosides, conprising | east
two of the foll ow ng conponents: (A) An idiotypic vaccine conprising 2 0CT 7005
mari ne anti-gangliosi de nonocl onal antibody (Abl); (B) An idiotypic vaccine
conprising an specific murine anti-idiotype nonocl onal antibody (Ab2),

agai nst an anti-gangliosi de nonocl onal antibody; (C) A ganglioside vacci ne.
2. An inmunot herapeutic conbination according to claim1, wherein said

conmbi nation conprises. Aplus Bor Aplus Cor Bplus C. 3. An

i mmunot her apeuti ¢ conbi nati on according to clains 1 -2, wherein said vaccine
A conprises the nurine anti-gangli OSi,g?A'M%b P3 (Deposit Number ECACC
94113026). 4. An inmunot herapeutic conbination according to clains 1 - ‘3,
wherein said vaccine B conprises the nurine anti-idiotype antibody 1 E10

( Deposi 711 | ti.C, conbi.pati o

accor di ﬁg&g%g?ﬁrﬁglﬁgr;‘@g{gpg Udﬁ %?ﬁ@rrg}tﬁn s@?éh%@%gﬁ%%@%r%rﬁu@é’gg ttﬁgT ﬂégr&%s
gangl i osi denglsidesntonoprisdrgpgndedst twe ohtbe felkbivoy aooperdimg to clains 1 - 4,
wherein sagjd , vaccine C conprises the NeuAcGVB gangiioside. 7. .

munot hel A&t FENEBECREE BT AL B8 PdTHU & I 1o ao 3o rocighal 2ntiosy ks or
A and C onBBAnaibtfpichBceETIcBHprieng Jerd sPrdificaArAike! ynt@rdi@¥é@nﬁﬁ¢o@lohal Bntidd®

i mrunot her apeuti ¢ conbi nati ons of any of clainsg 1 - 7, or use in the

treat ment (B92) aHRY ANANN-GAPEHOEIGH MeBRCIGRANGNTRAYdes. 9. The i mmunot her apeuti c

conbi nat i Aebccfg FslidoydRingl @ m8, for use in the treatment of tunor of
breast, | ng, |§est|ve system urogenital system nelanomas, sarconmas and

t hose f Romnémpoect ethoentic ocamiigalian according to claim 1, wherein said combination
comprises A plus B or A plus C or B plus C.

3. An immunotherapeutic combination according to claims 1 -2, wherein said vaccine A
comprises the murine anti-ganglioside MADb 3 (Deposit Number ECACC 94113026).

4. An immunotherapeutic combination accordirlg to claims 1 - 3, wherein said vaccine B
comprises the murine anti-idiotype antibody 1E10 (Deposit Number ECACC 97112801).

5. An immunotherapeutic combination according 1o claims 1 -4, wherein said vaccine C
comprises the NeuGcGM3 ganglioside. | ) _

6. Immunotherapeutic combination according 1o claims 1 -4, wherein said vaccine C
comprises the NeuAcGM3 gangiioside.

7. Immunotherapeutic combination according to claims 1 -6, wherein AandBorAand CorB

and C are administered simultaneously or allernately.

8. The immunotherapeutic combinations of anyofclaims 1 -7,

for use in the treatment of tumors that over-express gangliosides.

9. The immunotherapeutic combinations . according to claim 8, for use in
the treatment of tumor of breast, lung, digestive system, urogenital system,
melanomas, sarcomas and those from neurcectodérmico tissues.



