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N-glycolyl neuraminic acid has been considered as a tumour-associated antigen forming both glycolipid and glycoprotein,
expressed in some human malignant cells. In this work, we evaluate the 14F7 Mab (an IgG1 murine highly specific to N-
glycolyl GM3 ganglioside) reactivity in a variety of genitourinary-system-derived tumors as well as in their normal counterparts.
Immunohistochemical assays with 14F7 followed by anti-mouse biotinylated antibody and ABC/HRP system using formalin-fixed
and paraffin-embedded tissues were carried out. In normal tissues, 14F7 was reactive only in renal tubules of kidney (2/6) and in
the stromal component and blood vessels of ovary (3/5). Tumors of kidney (12/38), urinary bladder (8/9), breast (41/42), ovary
(21/34), testis (4/5), prostate (17/20), and uterus (5/14) as well as prostatic nodular hyperplasia (5/8) were stained with 14F7.
N-glycolyl GM3 recognized by 14F7 could be considered as one attractive target for both active and passive immunotherapy of
genitourinary malignancies expressing this molecule.

1. Introduction

Genitourinary malignancies are formed by a group of tumors
that occur in the genital and/or urinary organs. These malig-
nant neoplasms are responsible for significant morbidity
and mortality in both male and female patients [1]. Among
them, breast, uterus, and prostate cancers have the highest
incidence rates observed in the world [2].

Despite the availability of several options to the treat-
ment of genitourinary system cancer, the lack of effective
procedures to treat the recurrence of some of these tumors
[3] has conducted to the continuous search of newer tumor-
associated antigens in order to attack these molecules as
a therapeutic option, alone or combined with established

modalities [4, 5]. In this way, the application of immuno-
histochemical methods permits the selection of molecules
as target for passive and/or active immunotherapy leading
patients to a more appropriate therapeutic strategy [6].

Gangliosides are membrane glycosphingolipids contain-
ing one or more sialic acid residues engaged in many biolo-
gical events that occur at vertebrate’s cell membrane. Fre-
quently, neoplastic cells exhibit aberrant overexpression of
gangliosides present or not in normal adult tissues [7–10].
These changes allow considering some gangliosides as
tumor-associated antigens [9, 11, 12]. Unusual glycolylated
gangliosides have been identified by immunohistochemistry
in a variety of human malignancies becoming attractive
targets for immunotherapy [9, 13].
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Table 1: Immunorecognition of 14F7 Mab in normal tissues from genitourinary system.

Normal tissues No. of cases Intensity range Positive cells

Paraffin-embeded

(i) Kidney 2/6 +/++ 3

(a) Renal corpuscle 0/6 − 0

(b) Renal tubules 2/6 +/++ 3

(ii) Bladder 0/3 − 0

(iii) Prostate 0/3 − 0

(iv) Ovary 3/5 +/++ 2

(a) Epithelium 0/5 − 0

(b) Stroma 2/5 +/++ 2

(c) Blood vessel 2/5 +/++ 2

(v) Testis 0/2 − 0

(vi) Uterus ND − −
ND: not done. Intensity: −: negative, +: weak, ++: moderate. Positive cells: 0 (negative to less than 5%), 2 (26–50%), and 3 (more than 50%).

The expression of N-glycolyl GM3 ganglioside (NeuG-
cGM3) in breast ductal carcinoma and the Wilms tumor
using 14F7 Mab, as well as its limited presence in normal
adultlinebreak human tissues, has been previously reported
[9, 14]. 14F7 is the first IgG1 highly specific against NeuG-
cGM3 reported in the literature [9]. Here we show the
evaluation of the 14F7 Mab reactivity in other benign and
malignant entities of genitourinary system in both male and
female patients. Additionally, samples of normal tissues were
also included in the study.

2. Materials and Methods

2.1. Monoclonal Antibody. We used the 14F7 Mab (IgG1), a
highly specific anti-NeuGcGM3 ganglioside antibody gener-
ated as previously described [9] and produced by the Center
of Molecular Immunology (Havana, Cuba).

2.2. Tissue Specimens and Previous Processing. A number
of 171 routinely processed formalin-fixed and paraffin-
embedded archival samples with diagnosis of genitouri-
nary system neoplasms were received from the Pathology
Department of both the Manuel Fajardo General Hospital
and the National Institute of Oncology and Radiobiology,
after receiving approved consent by the institutional ethical
committees. Additionally, 19 samples of normal human
tissues were taken from the Legal-Medicine Department at
“Amalia Simoni” Provincial Hospital of Camagüey.

Five micrometer serial sections from each block were
obtained in a microtome (Lizt 1512, Germany) and mounted
on Plus slides (Dako S2024, Carpinteria, USA). All sections
were attached to the slide by heating at 70◦C in oven for
1 h. Afterward the slides were kept at room temperature
until they were used. The slides were dewaxed in xylene
and rehydrated in graded ethanol series as usual and
endogenous peroxidase activity was blocked with 0.03%
hydrogen peroxide in methanol for 30 minutes. All sections
were rehydrated in distilled water for 10 minutes and then
rinsed with Tris-buffered saline (TBS).

2.3. Immunohistochemical Staining. Subsequently, slides
were placed in a humid chamber and incubated with the
primary mouse anti-NeuGcGM3 ganglioside 14F7 Mab for
1h at room temperature. Negative controls were performed
substituting primary antibody for washing buffer (TBS).
Sections of colonic adenocarcinoma were taken as positive
control [15].

After two rinses in TBS, the slides were incubated with
a rabbit anti-mouse IgG polyclonal antibody (Dako E0354,
Carpinteria, USA) diluted to 1 : 100 and with the avidin-
biotin/peroxidase complex (Dako K0355, Carpinteria, USA)
diluted to 1 : 100 for 30 minutes each. Between each incuba-
tion, slides were washed with TBS for 10 minutes. Enzymatic
activity was visualized with DAB substrate chromogen solu-
tion (Dako K3465, Carpinteria, USA). Slides were counter-
stained with Mayer’s Hematoxylin (Dako S2020, Carpinteria,
USA), dehydrated, and mounted with a synthetic medium.

2.4. Evaluation of Results. The intensity of the reaction of
each sample was qualitatively estimated and expressed as
follows: negative (−), weak (+), moderate (++), and intense
(+++). We used combinations of these patterns in order to
express intermediate levels of immunostaining. Additionally,
for each specimen, the percentage of positive tumor cells
in the most representative areas was measured using a 10X
magnification. Samples were scored from 0 to 3, where
0 represents the absence of immunostaining (negative up
to 5%), 1 represents 6–25%, 2 represents 26–50%, and 3
represents more than 50% of the cells exhibiting staining.
Results from two independent observers were considered as
the final evaluation.

3. Results

3.1. Immunohistochemical Staining in Normal Tissues. The
14F7 Mab reaction in some normal tissues from genitouri-
nary system is shown in Table 1. The reactivity of 14F7
was weak to moderate in 2/6 normal kidneys showing a
cytoplasmatic pattern of staining. Both proximal and distal
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Figure 1: Hematoxylin and eosin staining of normal kidney (a) and ovary (c) sections. Immunorecognition of 14F7 Mab ((b) and (d)).
Note: a weak to moderate (finely granular) recognition was mainly located in the cytoplasm of both proximal and distal tubules, whereas no
renal corpuscle reaction was evidenced (b). 14F7 also showed a weak staining in normal ovary, mainly located in the stromal and muscular
component of blood vessels (d). Black bar = 100 µm.

tubules were positive, while no glomerular recognition was
evidenced (Figures 1(a) and 1(b)). We also detected a weak to
moderate recognition of 14F7 in 2/5 normal ovaries, mainly
located in the stromal component of these tissues as well as
in blood vessels (Figures 1(c) and 1(d)). No immunostaining
was observed in the rest of normal tissues.

3.2. Immunohistochemical Staining in Neoplastic Tissues (I).
Table 2 shows the 14F7 Mab immunorecognition in malig-
nant and other pathological tissues derived from urinary and
male genital systems.

3.2.1. Kidney. A weak to intense immunoreaction with 14F7
Mab was observed in more than 5% of neoplastic cells in
12/38 (31.58%) patients bearing renal tumors not depending
on histopathological classification (Figures 2(a) and 2(b)). A
finely granular staining mainly located in cell membrane of
neoplastic renal cells was observed in 1/2 renal oncocytoma
as well as in 7/28 clear cell renal carcinoma, 3/6 papillary
renal carcinoma, and 1/1 collecting duct carcinoma. No
immunostaining in a chromophobe renal carcinoma studied
was evidenced.

3.2.2. Urinary Bladder. Transitional cell carcinoma of uri-
nary bladder exhibited homogeneous and finely granular
reaction with 14F7 Mab in 8/9 (88.8%) cases without taking
into consideration the degree of cellular atypia gradation.
The reactivity varied from moderate to intense and was
mainly located in the plasmatic membrane of more than 50%
of tumoral cells (data no shown).

3.2.3. Prostate. The 14F7 staining was detected on both
hyperplastic glandular epithelium (62.5%) and stromal
components. 14F7 Mab was moderately to intensely reactive
in 4/8 (50%) of prostatic nodular hyperplasia while a weak to
moderate staining was observed in 1/8 of these entities. The
reactivity of 14F7 varied from weak to intense in the stromal
component in 4/8 of cases.

In general, the immunorecognition of 14F7 was located
mainly in plasmatic membrane and also in the cytoplasm of
tumors cells in 17/20 (85%) of prostatic adenocarcinomas.
Almost all moderate (3/4) and well-differentiated (11/15)
tumors showed a moderate to intense reaction in more than
75% of malignant cells (Figures 2(c) and 2(d)), although
a weak to moderate intensity of staining was observed
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Table 2: Immunorecognition of 14F7 Mab in primary tumors of urinary and male genital systems.

Histopathological type No. of cases (%) Intensity range Positive cells

Kidney 12/38 (31.6)

Benign

(i) Renal oncocytoma 1/2 (50) + 3

Malignant

(i) Renal cell carcinoma 11/36 (30.5)

(a) Clear cell renal carcinoma 7/28 (25) ++/+++ 2

(b) Papillary renal carcinoma 3/6 (50) ++/+++ 3

(c) Chromophobe renal carcinoma 0/1 − 0

(d) Collecting duct carcinoma 1/1 +++ 3

Bladder 8/9 (88.8)

(i) Transitional cell carcinoma (I) 2/2 +/+++ 3

(ii) Transitional cell carcinoma (II) 3/3 ++/+++ 3

(ii) Transitional cell carcinoma (III) 3/4 (75) +++ 3

Prostate 22/28 (78.6)

(i) Nodular hyperplasia 5/8 (62.5) +/++/+++ 1/3

(ii) Adenocarcinoma 17/20 (85)

(a) Well differentiated 13/15 (86.6) +/++/+++ 3

(b) Moderately differentiated 3/4 (75) +++ 3

(c) Poorly differentiated 1/1 Heterogeneous 1

Testis

Classic seminoma 4/5 (80) ++/+++ 2/3

Intensity: −: negative, ++: moderate, +++: intense. Positive cells: 0 (negative to less than 5%), 1 (6–25%), 2 (26–50%), and 3 (more than 50%).

in 2/15 of these malignancies. The poorly differentiated
adenocarcinoma of this organ was reactive in less than 25%
of tumor cells and showed a heterogeneous pattern. No
statistically significant differences in the intensity of reaction
with 14F7 (nodular hyperplasia versus adenocarcinoma)
were detected (P = 0.3396 by chi-square test).

3.2.4. Testis. A moderate to intense, homogeneous, and
finely granular immunostaining mainly located in the plas-
matic membrane in more than 25% of neoplastic cells was
evidenced in 4/5 (80%) of classic seminoma (Figures 2(e)
and 2(f)).

3.3. Immunohistochemical Staining in Neoplastic Tissues (II).
Table 3 shows the 14F7 Mab reactivity in some malignancies
from female genital system.

3.3.1. Breast. A weak to intense reactivity of 14F7 Mab was
observed in 41/42 (97.6%) of breast tumors, not depending
on the histopathological classification. Almost all breast
tumors were moderately to intensely reactive with 14F7,
although, 2/12 of infiltrating ductal carcinomas (NOS),
3/10 of infiltrating lobular carcinomas, 1/10 of medullary
carcinoma, and 1/2 of mucinous carcinoma showed a weak
staining. The reaction was observed in more than 95% of
malignant cells, mainly located in the plasmatic membrane,
although a cytoplasmatic pattern was also detected (Figures
3(a) and 3(b)). Only an infiltrating lobular carcinoma was
not recognized by the 14F7 Mab. No statistically significant

differences (NOS versus medullary carcinoma versus lobular
infiltrating carcinoma) were evidenced when the intensity of
reaction was compared (P = 0.3962 by chi-square test).

3.3.2. Ovary. 14F7 Mab immunorecognition was evidenced
in 21/34 (61.8%) of ovarian tumors showing different
histopathological types. The pattern of recognition of this
Mab was observed to be heterogeneous and finely granular in
plasmatic membrane and cytoplasm of more than 5% of neo-
plastic cells in 8/12 (66.6%) serous, 7/9 (77.7%) mucinous,
and 5/11 (44.5%) endometrioid adenocarcinomas as well as
in 1/1 neuroendocrine tumors. No reaction with 14F7 was
observed in a seromucinous adenocarcinoma (Figures 3(c)
and 3(d)). When the intensity of reaction of the 14F7 Mab
(serous versus mucinous versus endometrioid adenocar-
cinoma) was compared, statistically significant differences
were observed (P = 0.0396 by chi-square test).

3.3.3. Uterus. Well and moderately differentiated endome-
trial adenocarcinomas (4/4) exhibited a moderate to intense
14F7 Mab immunoreaction located on both membrane and
cytoplasm in more than 50% of neoplastic cells (Figures 3(e)
and 3(f)). In contrast, poorly differentiated adenocarcinoma
(0/3), cervical squamous cell carcinoma (0/4), and in situ
carcinoma (0/2) were not reactive to 14F7.

4. Discussion

Tumour-associated aberrant glycosylation has been found
in membrane glycolipids and glycoproteins as well as in



ISRN Pathology 5

100µm

(a)

100µm

(b)

100µm

(c)

100µm

(d)

100µm

(e)

100µm

(f)

Figure 2: Hematoxylin and eosin staining of renal cell carcinoma (a), prostatic adenocarcinoma (c), and classic seminoma (e). An intense
immunostaining with 14F7 Mab located on both cell membrane and cytoplasm was detected in malignant epithelial cells derived from renal
tubules and prostatic glandules ((b) and (d), resp.). Note: the intense reaction of 14F7 is mainly located in cell membrane of malignant
germinal cell derived from testis (f). Black bar = 100 µm.

secreted proteins [16]. Among the molecules contributing to
tumor-associated carbohydrate structures, sialic acids have
been considered one of the most important [17]. N-Acetyl-
neuraminic (NeuAc) and N-glycolyl-neuraminic (NeuGc)
are the most common sialic acids present in mammals. The

structural difference between them is crucial in many aspects
of cellular behavior [18, 19] and has permitted the develop-
ment of specific antibodies raised against the Hanganutziu-
Deicher (HD) antigen or N-glycolylated gangliosides as well
as their immunohistochemical evaluation using both frozen
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Table 3: Immunorecognition of 14F7 Mab in primary tumors of female genital system.

Histopathological type No of cases (%) Intensity range Positive cells

Breast 41/42 (97.6)

(i) Infiltrating ductal carcinoma 32/32 (100)

(a) NOS 12/12 +/+++ 3

(b) Papillary carcinoma 4/4 +++ 3

(c) Medullary carcinoma 10/10 +/++/+++ 3

(d) Metaplastic carcinoma 2/2 +++ 3

(e) Mucinous carcinoma 2/2 +/++ 3

(f) Tubular carcinoma 1/1 +++ 3

(g) Pleomorphic carcinoma 1/1 +++ 3

(ii) Infiltrating lobular carcinoma 9/10 (90) +/++/+++ 3

Ovary 22/35 (62.8)

(i) Cystadenocarcinoma 21/34 (61.8)

Serous 8/12 (66.6) ++/+++ 3

Mucinous 7/9 (77.7) +++ 3

Seromucinous 0/1 − 0

Endometrioid 5/11 (44.5) ++/+++ 1/3

(ii) Neuroendocrine tumor 1/1 ++ 3

Uterus 5/14 (35.7)

(i) Corpus (endometrial carcinoma) 4/7 (57.1)

Well differentiated 3/3 ++/+++ 3

Moderate differentiated 1/1 +++ 3

Poorly differentiated 0/3 − 0

(ii) Cervix (carcinoma) 1/7 (14.3)

in situ 0/2 − 0

Well differentiated 0/4 − 0

Poorly differentiated 1/1 +/++ 2

NOS, Not otherwise specified. Intensity: −: negative, ++: moderate, +++: intense. Positive cells: 0 (negative to less than 5%), 1 (6–25%), 2 (26–50%), and 3
(more than 50%).

and formalin-fixed and paraffin-embedded tissues [9, 13–15,
20–22]. The antigenic determinant of HD antigen is N-gly-
colyl neuraminic acid [23]. Therefore, HD is classified as a
heterophile antigen and chemically defined as a glycol-
ipid and/or glycoprotein (glycoconjugates) which contains
NeuGc. This antigen has been reported to be almost absent
in normal human tissues, but can be expressed on a variety
of human malignant cells [24].

Recently, Scursoni et al. reported the lack of reaction
of 14F7 in nontumoral kidney samples from fetal autopsy.
However, a cytoplasmatic reactivity of 14F7 in normal renal
tubules located in peritumoral area in the Wilms tumor was
detected, suggesting the shedding of gangliosides from tumor
cells [14]. Here we obtained a weak to moderate staining in
normal renal tubules (2/6 cases), but not in renal corpuscles.
Similar results were published by Tangvoranuntakul et al.
using an anti-Neu5Gc antibody. In this study, the edges of
collecting duct epithelium and the associated secretions were
reactive, while no glomerular staining was observed [25].
Normal eukaryotic cells are able to take in a portion of
ingested Neu5Gc and process it for their own glycoconjugates
[26, 27]. Afterward, the rest of NeuGc is excreted into the
urine and by means other than urinary excretion [25]. This

fact could support the cytoplasmatic staining of 14F7 Mab in
renal tubules. We also found a weak to moderate recognition
of 14F7 in normal ovary, mainly located in the stromal
component, as well as in blood vessels. The reactivity of other
anti-NeuGc antibodies in blood vessels has been previously
reported [25].

It is known that normal cells have no metabolic pathway
for NeuGc biosynthesis due to a partial deletion in the
gene that encodes CMP-Neu5Ac hydroxylase [28]. The
preferential aberrant expression of the NeuGc acid residues
in human malignant tissues has been reported to be mainly
related with its incorporation from dietary sources due to
the altered and more accelerated metabolism of neoplastic
cells [24, 25, 27]. Additionally, an alternative pathway to
the Neu5Gc synthesis from other intermediates of cellular
metabolism in some human tumors has been suggested [24].

In our study we detected a weak reactivity of 14F7 Mab
in a benign renal oncocytoma while about 30% of malignant
kidney tumors were moderately to intensely reactive. Mostly,
tumors with clear cells and papillary differentiation patterns
were recognized by 14F7. Another report of this Mab
in the Wilms tumors using formalin-fixed and paraffin-
embedded tissues has been recently published. Furthermore,
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Figure 3: Hematoxylin and eosin staining of infiltrating ductal carcinoma of breast (a), well-differentiated uterine adenocarcinoma (c), and
ovarian adenocarcinoma (e). Note: a strong and finely granular immunoreactivity of 14F7 Mab mainly located in cell membrane of malignant
cells derived from breast and ovarian adenocarcinoma ((b) and (f), resp.). Uterine adenocarcinoma showed mainly a cytoplasmatic pattern
of staining with 14F7 (d). Black bar = 100 µm.

the reaction of P3 (a specific monoclonal antibody against
N-glycolylated gangliosides that also recognize sulfatides) in
these malignant tumors was also reported [14].

The reactivity of some antibodies against NeuGc anti-
gen containing glycoconjugates in breast tumors using
immunohistochemical methods has been shown [13, 29,
30]. In addition, the detection of N-glycolylneuraminic acid
containing ganglioside by thin-layer chromatography (TLC)
immunostaining analysis using HD antibody and P3 Mab
as well as the isolation of NeuGcGM3 from breast tumor
tissues has been previously reported by our group [31].
Also, we published the recognition of the 14F7 Mab in

breast infiltrating ductal carcinoma by immunohistochem-
istry using frozen tissues. Positive malignant cells showed
an intense reactivity, while in normal breast tissues the
immunoreaction was mainly located in the extracellular
secretion but not in epithelial cells [9]. This finding suggested
that the structure recognized in breast tumors could be the
oligosaccharide core of NeuGcGM3 present in glycolipids,
glycoproteins, or mimicries of this antigen [9]. Moreover, the
ability of 14F7 Mab labelled with 99mTc to recognize breast
tumors in vivo by the radioimmunoscintigrafic technique
was demonstrated. This study was the confirmation of
NeuGcGM3 expression in human breast primary tumors and
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permitted us to visualize for the first time the recognition “in
vivo” of 14F7 [32].

Here, we described the reactivity of 14F7 Mab (anti-N-
glycolyl GM3 ganglioside) in formalin-fixed and paraffin-
embedded breast tumors. In general, the 14F7 immunore-
action was observed in almost all breast carcinomas,
not related with the histopathological subtype. A finely
granular and homogeneous pattern of expression, mainly
located in cell membrane was observed as we previously
described [9], although a cytoplasmatic staining was also
detected. The intracellular movement of glycosphingolipids
and especially of gangliosides within the different subcellular
compartments has been reported [33, 34]. In addition,
some authors have suggested the transit of free Neu5Gc
to endosomal/lysosomal system via pinocytosis, as well as
its transportation to Golgi apparatus and into the cytosolic
compartment, where Neu5Gc could be incorporated to
newly synthesized glycoconjugates [25]. These results could
support the cytoplasmatic staining observed with 14F7.

Preliminary studies using different fixative agents as well
as some combinations of them (data no shown), and based
on the chemical composition of NeuGcGM3 ganglioside,
permitted us to consider that 14F7 probably cross-reacts
not only with glycolipids in formalin-fixed and paraffin-
embedded tissues, but also with other glycoconjugates
containing NeuGc. It is known that gangliosides are partially
or completely extracted from the tissues after ethanol
and absolute methanol treatment [35]. However, previous
reports suggest that the routine technique did not extract
antigenic carbohydrate determinants of gangliosides [36].

Kamada et al. reported the inhibition of 3E1.2 (mon-
oclonal antibody highly inhibited by free Neu5Gc but not
by Neu5Ac) binding by ascites taken from a patient with
advanced ovarian cancer. Also, the expression of HD-type
antigens has been detected in serous cystadenocarcinoma
of the ovary using antisera raised in rabbits by immuniza-
tion with extracts of human ovarian cancer tissues [37].
Furthermore, the immunostaining of breast, ovarian, and
prostate carcinoma using both frozen and formalin-fixed and
paraffin-embedded tissues incubated with an anti-Neu5Gc
antibody has been previously reported despite the extraction
of glycolipids during the routine histological procedures
[38]. Here, half of ovarian carcinomas and prostatic nodular
hyperplasia, as well as almost all prostate carcinomas, were
reactive to 14F7. Other studies regarding the expression of
Neu5Gc in these tumors using an affinity-purified polyclonal
monospecific anti-Neu5Gc chicken IgY antibody as well as
increased amount of glycans containing Neu5Gc in ovarian
and breast cancer by DMB derivatization and HPLC analysis
have been previously reported [39].

In our study, we obtained no statistically significant dif-
ferences in the intensity of reaction with 14F7 when nodular
hyperplasia and adenocarcinoma were compared, although
about half of the nodular hyperplasia was stained with this
Mab. It is known that premalignant conditions, prostatic
intraepithelial neoplasia (PIN), and atypical adenomatous
hyperplasia (AAH) are associated with nodular hyperplasia
and prostatic adenocarcinoma [40]. Our results likely agree
with the assumption that 14F7 immunoreactivity is more

related with the oncogenic transformation of the cells;
however, 14F7 was not able to distinguish the premalignant
zones in the nodular-hyperplasia-positive cases. On the other
hand, we observed significant differences when the intensity
of reaction of 14F7 in serous, mucinous, and endometrioid
cystadenocarcinomas was compared. Serous and mucinous
cystadenocarcinomas were mostly stained with 14F7. Our
finding could be in relationship with the less aggressive
biological behavior and higher survival rates observed in
endometrioid carcinomas [40, 41]. This data validates the
use of anti-NeuGcGM3 therapy in breast tumors indepen-
dently of their histopathological type and also opens up the
possibility of using this therapeutic option in ovarian and
prostatic malignancies expressing this molecule.

Additionally, we showed a preliminary study of the
14F7 Mab recognition in urinary bladder and uterus tumors
as well as in classic seminoma. We obtained an intense
recognition of 14F7 in almost all classic seminoma, in well
and moderately differentiated endometrial carcinomas but
not in squamous cell carcinomas of the cervix. In addition,
most of transitional cell carcinomas were stained with 14F7.
The presence of N-glycolyl GM2 (another HD antigen con-
taining ganglioside) in nonseminomatous germ cell tumors
has been evidenced chemically by TLC immunostaining
of the ganglioside fractions prepared from these tumors
[12]. Also, the expression of Neu5Gc in human endometrial
tumor mucin has been confirmed by mass spectrometry
[30]. Although the number of cases is small, it would be
interesting to extend the evaluation of NeuGc expression in
these malignancies in order to assess its potential use as target
for immunotherapy.

In summary, we are reporting the immunohistochemical
recognition of 14F7 Mab, a highly specific antibody against
NeuGcGM3 ganglioside, in sections of different nosological
entities of the genitourinary system. It was also evidenced
that it limited reactivity in normal human tissues. Our
data suggest that NeuGcGM3 recognized by 14F7 Mab could
be considered an attractive target for active and passive
immunotherapy in order to confront genitourinary malig-
nancies expressing this molecule. In this way, comparative
studies that determinate the levels of 14F7 immunoreactivity
against frozen tissues and formalin-fixed and paraffin-
embedded counterparts as well as experiments for the eval-
uation of the chemical nature of the antigenic determinant
recognized by 14F7 Mab have started. In addition, clinical
trials with NeuGcGM3/VSSP molecular cancer vaccine in
breast tumors are ongoing in our country.

5. Conclusions

The recognition of 14F7 Mab in some genitourinary malig-
nancies as well as its limited reaction in normal sections
supports the potential use of NeuGcGM3 recognized by 14F7
as a target for both active and passive immunotherapy of the
malignant tumors expressing this molecule.

Conflict of Interests

The authors report no conflict of interests.



ISRN Pathology 9

Acknowledgments

The authors want to thank Ph.D. Lourdes Roque-Navarro
and M.S. Yuniel Fernández for providing the 14F7 mono-
clonal antibody and to M.S. Carmen Viada for the statistical
analysis. They also want to express gratefulness to the
Legal-Medicine Department at “Amalia Simoni” Provincial
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