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1990, pp. 75-94). The saccharide nature of the gangl i osi des, together to
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nol eculrgshniea et I at egi es have been used to i ncrease t he i munogenicity of
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.3 Saleh MN. Et al. J Immnol 151; 1993:3390-3398; Sen G Et al. J

| munot herapy 21; 1998: 7583). Promi ssory results have been achieved from
clinical trials in cancer patients by using Ab2 antibodi es sinmultaneously
"wi th BCG or C521 as adjuvant (McCaffery M Et al. din Cancer Res 5 2;
1996: 679-686.; Foon ICA. Et al. din Chncer Res. 4; 1998:1117-1124). The
_nonocl onal antlbody P3 (Deposit Nunmber ECACC 94113026) is known fromthe
prior art, which specifically recognizes the sialic acid in
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according to the i cation’of ez an Vacci ne 18,
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nenlngltldls with synthetic or natural gangliosides incorporated therein
(VSSP- G . The gangliosides could be (NeuGcGvB), GD3 or (NeuAcGMWB). 2.
Preparation of idiotypic vaccines: 25 The pharnaceutical conpositions are
obt ai ned according to the specifications of Patents US 5,817,513 and US
6, 063, 379. The vacci ne conpri ses mnmurine anti-ganglioside nonocl onal

anti bodi es such anti-gangliosidos such as MAb P3 or nurine anti-idiotype
nmonocl onal anti bodi es such as Mab 1 E10 that recogni ze anti-gangli oside
nDnocIonaI antlbodles 3. Innunotherapeutlc conblnatlons that potentlate
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-be conmbined in different ways. S In one conbi nation, the animals can be
i muni zed with 3 to 10 doses in a range of 25 ug to 1 ng of the nurine
anti -gangl i osi de nonocl onal anti body; the interval between doses can be 7
"and 14 days. During this period the animals receive anong 3 to 10 dose in a
range anpng 60 to 1000 ug of the ganglidside vaccine, the interval between
.doses can be 7 to 14 days. 5 In another conbination, the aninmals can be

i mmuni zed with 3 to 10 dose in a range of 25 ug to 1 ng of the nurine
anti-idiotypic antibody specific against an anti-ganglioside antibody; the
“interval between doses can be 7 to 14 days. During this period the aninals
r ecei veSaigioMy). Et aloJ immupek!§1n 1893: 3333 pne®. Elal 1bumunptagrapy,é1; 1998: 75-
gangl i gghyde vaccine, the interval between doses can be 7 to 14 days. The
adm nistration of both types of vaccines can be sinmultaneous or
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adj uvanisey but al so those groups treated with just only one vaccine instead
of with t%el r conbi nations. 4. |nmunot herapeutic conbi nations that

pot ent iR Bok exdsti evidences da ﬁbﬁﬁ'oéﬁﬁ ahoat the use @b the combinagion @gh@qnogaqwes
vacci n%nﬁﬂginbd'g@ﬁ%lmsfaega%%n%ﬁal‘n%déw@an Bérhp&ditichs ?mp?ﬁmar %ﬁsyéhsnoweer e
referred can al so to cancer patients in different clinical

st ages antibgdiesc(Abdp 1oy ap yR&, aptibodies {Abdy apmed pdl@tyﬁlcg@ﬁgne@mﬂégr e ugelaf as

lungy RbRBMationd Sﬁétbiy‘ﬁﬁ: VBY&ih& Ab1 %tﬂ%&'ybné'vaéd{ﬁé Ap2. el anomas, sar comas and
t hose derived from neuroectodermc tisSue 6 I n one conbination,
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can be and days. During this period the patients receive anong 3 to 10

dose |rp°<ia'F°&’n%%5°&' ey ddhe Biventionug of the gangli osi de vaccine, the
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period the patients receive anong 4 6 dose in a range anDng 60 to 1000
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days. 10 I'n@y hhi gdtiRiribéanid QBmthﬁg R hﬁlmdﬁa aRfd Ay MNH2F @i altdst Bint -
muri ne antl-gangI|05|d nonocl onal anti bod oses, frequency and intervals
can be the §asgiosidedntibedyi 80dly. During th| s period the patients receive
amogy 3 to @) A9s&ind\compriviiifa gamyieside.l to 2 mg of the murine
anti-idiotypic antibody specific against an anti-ganglioside antibody. 15
The adrihai amqeyhcaipom@ﬁthry e thegiompinatipn esphaimapeuticaheAnRATRIGNS can have A
altern VAac n be formul ated as separate products or as a
vacci n?dcgwrrﬁcr)gkﬁlso% &]@ﬁﬁt ?gy are adm nistered in a sinmultaneously. Wen
vaccines are admnistered in an alternating way, the intervals between each
type of vaccine can be 3-7 days. The vaccines are admnistered in an

adj uvant that can be al um num hydroxi de (1-5 ny/doses), Mntanide |SA 51
(0.6-1.2 m/doses), 20 or any other appropriate adjuvant. The total volune
for each dose can be 10 ul - 2 m. Vaccines conprising gangliosides can be
adm ni stered intraderm c, subcutaneous, intranuscular, intraperitoneal,

i ntramucosal or their conbinations. The sane route can be used for vaccines
conpri sing antibodies.



. During vaccination, some biochem cal paraneters and anti bodies titers are
nmoni tored by 25 neasurenents in blood. The frequency can be 1 week to 3
nonths. Cellular immnity is studied using |ynphocytes fromthe patients.

- The extractions are carried out with a frequency oscillating fromone week
to three nonths. Finally, the patients ‘re re-inmunized with both vaccines
~at the concentrations before nentioned; the intervals between doses can be
1-6 nonths. They can be adm ni stered 30 sinultaneously or not and during 1
to 2 years. The present vaccination schene induces in patients an anti body
~and cel lular i mune response increased, and therefore to reduce tunor
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30 The procedure before referred can also be applied to cancer patients in different clinical stages.

Particularly those tumors that over express gangliosides as well as lung, breast, digestive
system, urogenital system, melanomas, sarcomas and those derived from neuroectodermic

tissue
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~afterward the sections were fixed with para-formal dehyde 4% for 20 m nutes.
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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 ng of the antibody emulsified
in ACF was used. Seven days later animals were re-immunized with 50 png of the antibody
30 emulsified in AIF. At day 10, draining lymph nodes (LN) were collected and the LN cell
lymphoproliferative capacity was analyzed by incubating in the presence of the murine and
chimeric variants of antibodies P3 and Ab2 1E10, whose sequences of the variable regions are
shown in the Figures 13 (heavy chain) and 14 (light chain). C5 murine MAb and its chimeric
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vaccine using Montanide ISA 51 as adjuvant.

Aiming to demonstrate the safety and immunogenicity of the immunization with the NeuGc-GM3

/ VSSP vaccine using Montanide ISA 51 as adjuvant (Patent 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 patients received 9 doses of the vaccine preparation containing 200 pg of GM3 ganglioside.

Doses were administered at days 0, 14, 28, 42, 56, 84, 112, 140, and 168. According to
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NaBPE: 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 malignant melanoma, a stabilization of lung
20 metastases lesion was observed in the right vertex 18 - 20 mm, during at least 4 months (Figure
5).
TABLE I:
Antibody titers against NeuGcGM3 in patients with advanced malignant melanoma
immunized with the NeuGcGM3/ VSSP/ Montanide ISA 51 vaccine.

Patients Day igM 1gG IgA
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 0
14 320 320 0
28 640 320 0
56 640 640 0
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(f-k 1OE/?(§r§pIQ5: Immunization schedule in cancer patients with a idiotypic vaccine containing

1E10 Ab2 Mab Aluminum hydroxide-precipitated.

Aiming to demonstrate the safety and immunogenicity of an idiotype vaccine containing the murine
5 anti-idiotype MAb 1E10 (Patent US 5,817,513 and US 6,063,379) and aluminum hydroxide as

adjuvant, a clinical trial was carried out with 20 advanced malignant melanoma patients, which were

not eligible for any other onco-specific treatment.

Patients received 4 doses of the vaccine, consisting in 2 mg of the 1E10 MAb. Blood samples were

obtained before the treatment and 14 days after each immunization for routine biochemistry

10 determinations and for evaluating serum ftiters of antibodies against 1E10 MAb idiotype and
NeuGc-GM3 ganglioside. Antibody titers were measured by an ELISA assay considering positive
values those equal or higher than 0,15.

Vaccine administration to the patients produced mild toxicity, classified as degree | and Il, according
to the OMS.

15 In 16 of the 17 valuable patients strong IgG 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 control 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 IgG,
with titers 1:4000 and 1:800, respectively (Figure 7).

25 A patient with diagnosis of malignant melanoma and liver metastases was included in the clinical
trial; after the treatment it was shown stabilization of the disease for 8 months and the patient's
survival was 15 months.

Example 6. Combined immunization with anti-idiotypic vaccine comprising Ab2 MAb1E10
and NeuGcGM3-VSSP ganglioside vaccine.

30 A melanoma patient with metastases, which had been submitted to monthly surgery, after the
diagnosis, received 6 doses of the idiotypic vaccine containing Ab2 MAb1E10 and aluminum
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hydroxide gel (2 mg of the MAb per dose), days 0,14,28,42,56. During this period, also it was
administered to the patient the ganglioside vaccine containing 200ug NeuGcGM3-VSSP
ganglioside and Montanide ISA 51 as adjuvant, days 7, 21, 35, 49, 63. After the patient received
this immunization scheme, he was re-immunized monthly with both vaccines simultaneously
during two month. For the period of vaccination new lesions didn't appear and the patient
condition was good.

Example 7: Recognition of tumor tissues by the MAb 14F7.

NeuGcGM3 ganglioside is recognized by MAb 14F7 (patent application WO 99/40119).
Recognition of tumor tissues by the antibody is shown.

Formalin fixed tissue was included in paraffin. The histology was evaluated in hematoxillin-eosin
colored sections.

These sections were immune staining with the complex biotin-estreptavidin- peroxidase (Hsu, S.
M. y Raine, L. 1981,J. Histochem Cytochem., 29:1349-1353 ). Briefly, the paraffin was removed
and wet sections were treated with H,O, 3% (in methanol solution) for 30 minutes, to reduce
endogenous peroxidase activity. After incubation with MAb 14F7 (pure) for 1 hour at room
temperature, biotinylated anti-mouse immunoglobulins and streptavidin-peroxidase complex
were added (Dakopatts) at room temperature; between incubation times, the sections were
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,O, to 30% and of 3-3 diaminobencidine 3 mg.

After washing with hematoxillin-contrasted water (Mayer), the sections were covered with balm
and covered. The enzyme reaction renders a brown color.

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

The frozen fragments were cut in a cryostat Leica at -25°C. Serial sections with 5 um were
obtained, air dried and used immediately or conserved at -20°C enveloped in aluminum paper;
afterward the sections were fixed with para-formaldehyde 4% for 20 minutes.

In Table Il it is shown the immunostaining with MAb 14F7 in several human tumors. A strong
membrane and cytoplasm staining is appreciated in more than 50% of tumor cells. The dye was
very intense in colon carcinomas, uterus, ovary, sarcomas, lymph nodes and brain metastases
of breast cancer, as well as melanoma metastases.

TABLE Il

Tumor Immunostaining with MAb 14F7.
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Immunostaining
Tumor (Positives/Total)
Colon Carcinomas 9/9*
Uterus Carcinomas 2/2*
Ovary Carcinomas 2/2*
Sarcomas 2/2*
Breast Tumors and lymph node metastases 6/6*
Melanoma metastases 2/2*

* More than 50% of cells showed membrane and cytoplasm intensely immunostained.
Brief description of the figures:
Figure 1. Mice Balb/c euthymic and athymic mice were immunized subcutaneously with 100 pg
of the murine MAb P3 in CFA followed by a re-immunization with 50 ug of the MAb emulsified in
5 IFA. After three days, lymph nodes cells were collected and it was carried out the proliferation
assay with different concentrations of the MAbs P3, A3, 1E10 and C5.
Figure 2. Mice Balb/c were immunized subcutaneously with 100 ug of the chimeric antibody P3
in CFA followed by a re-immunization with 50 ug of the antibody emulsified in IFA. After three
days, lymph nodes cells were collected and it was carried out the proliferation assay with
10 different concentrations using murine and chimeric antibodies as control.
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.
Figure 4. Evolution of skin metastases in melanoma patient. The pictures were taken previous
15 to the immunization with the vaccine NeuGeGM3 / VSSP / ISA 51, 2 and 4 months after the
treatment. Uncolored halos around some lesions are observed, stabilized lesions, in one lesion a
diminished size was observed and in one lesion increment was detected.
Figure 5: Evolution of lung metastases in a melanoma patient. The lung right vertex observed by
computer assisted axial tomography, the lesion size was 18x20 mm before the immunization
20 with the vaccine NeuGcGM3 / VSSP / ISA 51 and 4 months after the immunization stabilization
of the lesion is observed.
Figure 6: Recognition of F(ab')2 fragments from Ab2 MAb1E10 and from other MAbs with the
same isotype by serum from patients immunized with the idiotypic vaccine containing Ab2
MAb1E10 and aluminum hydroxide gel as adjuvant.
25 Figure 7. Recognition of GM3(NeuGc) and GM3(NeuAc) gangliosides serum from patients
immunized with the idiotypic vaccine containing Ab2 MAb1E10 and aluminum hydroxide gel as

adjuvant.
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8. Use of any of the immunotherapeutic combinations of the claims 1 to 7 for the treatment of
tumors that over-express gangliosides.

9. Use according to claim 8, for treatment of tumor of breast, lung, digestive system, urogenital
system, melanomas, sarcomas and those from neuroectodermic tissues.

25 10.A method for controlling growth and/or cell proliferation of tumors that over-express
gangliosides, comprising the administration to a mammal of an immunotherapeutic
combination of any of claims 1to 7.

11. Method according to claim 10, wherein said mammals are human.



