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Introduction
Spermatogenesis consists on the daily production of 
sperm by the testis. It involves processes of migration, 
cell differentiation and presents a strict hormonal 
regulation (Shima et al., 2004).

The metalloproteases of the extracellular matrix (MMP) 
play a central role in the repair of tissues subjected to 
injury and in the restoration of homeostasis between 
the epithelium and its stroma. MMP production and 
activation is regulated by cytokines, growth factors 
and hormones. Among the MMP-inducing factors, a 
glycosylated transmembrane protein called CD147 / 
EMMPRIN has been identified (Ellis et al., 1989; Kataoka 
et al., 1993; Taylor et al., 2002). EMMPRIN has a wide 
range of tissue distribution and its expression has been 
detected in activated T lymphocytes (Kasinrerk et al., 
1992), in differentiated macrophages (Major et al., 2002), 
in the pigmented retinal epithelium (Marmorstein et al., 
1998) and in the endometrium, among others (Noguchi 
et al., 2003). 

The cDNA of human EMMPRIN codes for a protein that 
belongs to the immunoglobulins superfamily (Biswas, 
et al. 1995; Yoshida et al., 2000), and its sequence 
has been identified as identical to that of the human 

Basigin (Miyauchi et al., 1991). EMMPRIN homologous 
proteins have been described in other species such as 
Basigin (Bsg) or gp 42 in mouse (Miyauchi et al., 1991), 
OX47 in rat (Fossum et al., 1991; Nehme et al., 1995), 
and 5A11, HT7, or neurothelin in birds (Seulberger et 
al., 1992; Fadool & Linser, 1993). Basigin is composed 
by two immunoglobulin-like domains in the 
extracellular region, a transmembrane domain and a 
short intracytoplasmic portion corresponding to 39 
amino acids (Miyauchi et al., 1991; Biswas et al., 1995; 
Muramatsu & Miyauchi, 2003). The extracellular region 
contains 3 asparagine corresponding to potential 
glycosylation sites (Muramatsu & Miyauchi, 2003). 
The level of glycosylation depends on the molecular 
origin and its biological activity. The molecular weight 
is variable and has a range of 44 to 66 kDa (Biswas 
et al., 1995). The intracellular portion is conserved 
among species, indicating thatit could be involved in 
the translation of intracellular signals (Miyauchi et al., 
1991).

Basigin participates in spermatogenesis (Matzuk & Roy, 
2006), in embryonic implantation (Saxena et al., 2002) 
and in the sperm-ovocite interaction (Kuno et al., 1998). 
It is also expressed in a variety of cancers, during 
development processes, wound healing, nutrient 
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Abstract
The presence of the protein Basigin on the surface of ejaculated mature porcine sperm was identified for the 
first time. Sperm proteins were separated by electrophoresis and identified by western blot with commercial 
EMMPRIN Antibody. Boar sperm specific antibodies were developed as positive control. Basigin has been found 
in many cells of diverse species and it would be related to the processes of sperm-oocyte binding.
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transport, inflammatory processes, atherosclerosis, 
arthritis and microbial pathologies(Agrawal & 
Yong, 2011). As a member of the immunoglobulin 
superfamily, it plays a fundamental role in the 
intercellular recognition and activation of T cells 
(Koch et al., 1999). Moreover, it has been described 
that it interacts with the neuroglia forming part of 
the blood-brain barrier (Koch et al., 1999; Mamoriet 
al., 2007). In murine testis, CD147 is expressed in 
Sertolicells, Leydig cells and in all germ cell stages. The 
knockout for Basigin male mouse is sterile, the germ 
cells are arrested in the spermatid stage (Chen et al., 
2011; Bi et al., 2013). Besides, these animals present 
a decrease of N-cadherins in the basal compartment 
of the seminiferous tubules, causing disruption of 
the integrity of the hematotesticular barrier (Bi et al., 
2013). 

Until now, the presence of Basigin in boar spermatozoa 
has not been described. The goal of this work was to 
identify the presence of the glycoprotein Basigin in 
ejaculated porcine sperm. 

Materials and Methods
The ejaculates were obtained from adult hybrid 
boars that were housed in the Facultad de Ciencias 
Veterinarias of the Universidad de Buenos Aires. The 
animals were fed with corn and soy, and received 
water ad libitum. The ejaculates were collected by the 
gloved hand technique (Hancock & Howell, 1959). The 
semen was tempered in a thermostatic bath at 37 °C 
for 30 minutes. It was diluted 1:2 incommercial diluent 
Androstar™, and the samples were stabilized for 10 
minutes at 37 °C. After that time, they were tempered 
at 20ºC for 20 minutes more. Then, the samples were 
stabilized at 17ºC for an hour and centrifuged at 1000 
rpm for 15 minutes, at the same temperature. The 
supernatant was discarded and the sperm pellet was 
resuspended in PBS to a final volume of 10 ml.

Protein expression analysis was performed by Western 
Blot technique using as a primary antibody the 
commercial reagent EMMPRIN Antibody (N-19) sc-
9752 (Santa Cruz Biotechnology, Inc™) corresponding 
to an IgG goat polyclonal that recognizes specifically 
an epitope located near N-terminus of EMMPRIN of 
human origin. As a secondary antibody, rabbit anti-
goat IgG antibody labeled with horseradish peroxidase 
at a 1:500 dilution(HRP) (KPL™ Laboratories) 
was used.

In order to control the antigen, a mouse immunization 
schedulewas prepared to obtain a porcine sperm 
control serum. Two pelletsof 300 μg of spermatozoa 
diluted in PBS and emulsified with incomplete 
Freund’s adjuvant were inoculated subcutaneously to 
the mice, with 15 days interval. The mice serum was 
obtained 25 days post-last inoculation.

25 μg of protein of sperm samples added with 
0.2 mmol phenyl-methyl-sulfonyl-fluorinated-
orthovanadate, 1.0 μg pepstatin, 1 μg leupeptin 
(Sigma™) as antienzymatic, and Triton 0.1% v / v 
in PBS were subjected to SDS-PAGE.

The samples were heated at 100 °C for 5 minutes in 
buffer and plated 20 μl in a 12% polyacrylamide gel. 
Electrophoresis was performed at 100 volts for 2 hours.

As a positive control of the primary antibody, 20 μg 
of a mouse myeloma cell line Sp2 / 0 was used, the 
negative control was without the primary antibody, 
and antigen control was using boar spermatozoa.Once 
the electrophoresis was finished, the nitrocellulose 
membrane was allowed to equilibrate for 30 minutes 
at room temperature in a transfer buffer solution. 

The transfer was carried out in a refrigerated room for 
16 hours at 30 volts, with buffer agitation in BIORAD 
Transblot transfer tub. Subsequently, the membrane 
was blocked with PBS-10% milk for 1 hour. Then, 
three washes of 10 minutes were made in agitation 
with PBS.

The primary polyclonal anti-basigin antibody from 
porcine anti-spermatozoon mice diluted 1:200 
in PBS-5% milk was placed for one hour. Three 
consecutive washes were made with PBS Tween of 3 
minutes each. The HRP anti-goat antibody conjugate 
(1:2000) was placed in the anti-basigin treated 
membrane or the anti-mouse conjugate produced 
in goat labeled with HRP (KPL Laboratories™), for 1 
hour at room temperature under constant stirring in 
dilution 1:500 in PBS-5% milk.

After the incubation, two washes were made with PBS 
Tween and the reaction was revealed with Di-amino-
benzidine (DAB) (Sigma™), and stopped with distilled 
water. 

Results
It was possible to identify that the human-specific anti-
Basigin antibody recognizes at least two molecular 
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weight bands between 62 and 47, between 47 and 32 
kDa and others of lower weight with weaker signals 
in porcine sperm from fresh ejaculate. The results are 
shown in Figure 1.

Figure 1. Molecular weight Broad Range 2: porcine 
sperm with EMMPRIN Antibody (N-19) sc-9752, 3: 
positive control of reactivity of EMMPRIN Antibody 
(N-19) sc-9752 with mieloma Sp2/0, 4: negative control 
porcine sperm with anti-goat HRP, 5: porcine sperm 
control sperm reacted with anti-porcine sperm mouse 
polyclonal sera.

Discussion and Conclusions
The potential role of Basigin (homologue of EMMPRIN) 
in the murine species has been widely studied 
(Iacono  et al. 2007; Gabison et al. 2005) In a mutant 
Basigin deficient mice model, embryos are lost close 
to implantation and those that survive in adulthood 
are sterile (Bi et al., 2013). Male infertility is related 
to defects in sperm differentiation, because of the 
high expression of Basigin detected in testicular 
germ cells, from animals without mutations, and the 
different levels of glycosylation, which are related 
to sperm during spermiogenesis (Chen et al., 2011; 
Bi et al., 2013). The glycosylation of EMMPRIN 
seems to represent a post-transcriptional regulatory 
mechanism in the normal physiological process 
(Biswas et al., 1995).

In this work, it was possible to detecta protein 
that,-to our knowledge,- had not been identified in 

boar sperm, thus contributing to the knowledge of 
essential proteins in fertility.The polyclonal anti-
Basigin antibody allowed to identifya series of signals 
in the extract of boar sperm from fresh ejaculates. 
This antibody has been used as a positive control in 
tumor cells experiments (squamous cell carcinoma, 
mammary adenocarcinoma, lung carcinoma, etc.) and 
not in sperm cells. This indicates that the studies should 
be deepened to identify the presence of a homologous 
protein in the boar sperm and to know the importance 
of its expression in the spermatogenesis process. For 
this, trials should be designed with the use of mass 
spectrometry, HPLC and the possible sequencing of 
chains of this protein.

References
Agrawal S., Yong V. 2011. The many faces of [1] 
EMMPRIN – roles in neuroinflammation. Biochim. 
Biophys. Acta 1812: 213–219.

Bi, J., Li, Y., Sun, F., Saalbach, A., Klein, C., Miller, [2] 
DJ., Hess, R., Nowak, RA. 2013. Basigin Null 
Mutant Male Mice are Sterile and Exhibit 
ImpairedInteractions between Germ Cells and 
Sertoli Cells. Dev. Biol. 380: 145-156.

Biswas, C., Zhang, Y., De Castro, R., Guo, H., [3] 
Nakamura, T., Kataoka, H., Nabeshima, K. 1995. 
The human tumor cell-derived collagenase 
stimulatory factor (renamed EMMPRIN) is a 
member of the immunoglobulin superfamily. 
Cancer Research 55 (2): 434–439. 

Chen, H., Fok, KL., Yu, S., Jiang, J., Chen, Z., Gui, [4] 
Y., Cai, Z., Chan, HC. 2011. CD147 is required 
for matrixmetalloproteinases-2 productionand 
germ cell migration during spermatogenesis. 
Mol Hum Reprod17 (7): 405-414.

Ellis, SM., Nabeshima, K., Biswas, C. 1989. [5] 
Monoclonal antibody preparation and purification 
of a tumor cell collagenase - stimulatory factor. 
Cancer Research 49: 3385–3391.

Fadool, JM., Linser, PJ. 1993. 5A11 antigen is a [6] 
cell recognition molecule which is involved in 
neuronal–glial interactions in avian neural retina. 
Dev. Dyn. 196: 252–262.

Fossum, S., Mallett, S., Barclay, AN. 1991. The MRC [7] 
OX-47 antigen is a member of the immunoglobulin 
superfamily with an unusual transmembrane 
sequence. Eur. J. Immunol. 21 (3): 671–679.

Evidence of the Expression of Basigin in Mature Porcine Sperm



Archives of Urology V1 . I1 . 201820

Evidence of the Expression of Basigin in Mature Porcine Sperm

Gab[8] ison, EE. a,b, Hoang-Xuan, T Mauviel A, 
Menashi S. 2005. EMMPRIN/CD147, an MMP 
modulator in cancer, development and tissue 
repair. Biochimie 87: 361–368.

Ha[9] ncock, J., Howell, G. 1959. The collection of 
boar semen. Veterinary Record71: 664-665.

Ia[10] cono KT, Brown AL, Greene MI, Saouaf 
SJ. 2007. CD147 immunoglobulin superfamily 
receptor function and role in pathology. Exp Mol 
Pathol. 83(3):283-295. 

Kasinrerk, W. Fiebiger, E., Stefanová, I., Baumruker, [11] 
T., Knapp, W., Stockinger, H. 1992. Human 
leukocyte activation antigen M6, a member of the 
Ig superfamily, is the species homologue of rat OX-
47, mouse basigin, and chicken HT7 molecule, J. 
Immunol.149 (3): 847–854.

Kataoka, H., De Castro, R., Zucker, S., Biswas, C. 1993. [12] 
Tumor cell-derived collagenase-stimulatory factor 
increases expression of interstitial collagenase, 
stromelysin, and 72-kDa gelatinase. Cancer 
Research 53: 3154–3158.

K[13] och, C., Staffler, G., Hüttinger, R., Hilgert, I., 
Prager, E., Cerný, J., Steinlein, P., Majdic, O., 
Horejsí, V., Stockinger, H. 1999. T cellactivation-
associated epitopes of CD147 in regulation ofthe 
T cell response,and their definition by antibody 
affinity and antigen density. IntImmuno 11 (5): 
777–786.

Kuno, N.,Kadomatsu, K., Fan, Q., Hagihara, M., [14] 
Senda, T., Mizutani, S., Muramatsu, T. 1998. 
Female sterility in mice lacking the Basigin gene, 
which encodesa transmembrane glycoprotein 
belonging to the immunoglobulin superfamily. 
FEBSLetters 425: 191–194.

Mamori, S., Nagatsuma, K., Matsuura, T., Ohkawa, [15] 
K., Hano, H., Fukunaga, M., Matsushima, M., 
Masui, Y., Fushiya, N., Onoda, H.,Searashi, Y., 
Takagi, I., Tagiri, H. 2007. Useful detection of 
CD147 (EMMPRIN) for pathologicaldiagnosis 
of early hepatocellular carcinoma in needle 
biopsy samples. World J Gastroenterol 13(21): 
2913-2917.

Marmorstein, AD., Gan, YC., Bonilha, VL., Finnemann, [16] 
SC., Csaky, KG., Rodriguez-Boulan, E. 1998. Apical 
polarity of N-CAM and EMMPRIN in retinal 
pigment epithelium resulting from suppression 
of basolateral signal recognition. J. Cell Biol. 142 
(3): 697–710.

Ma[17] tzuk, M., Roy, A. 2006. Deconstructing 
mammalian reproduction: using knockoutsto 
define fertility pathways. Reproduction 131: 
207–219.

Miyauchi, T., Masuzawa, Y., Muramatsu, T. 1991. [18] 
The Basigin group of the immunoglobulin 
superfamily superfamily: complete conservation 
of a segment in andaround transmembrane 
domains of human and mouse Basigin and 
chicken HT7antigen. Journal of Biochemistry 
110: 770-774.

Muramatsu, T., Miyauchi, T. 2003. Basigin [19] 
(CD147): a multifunctional transmembrane 
protein involved in reproduction, neural 
function, inflammation and tumor invasión. 
Histol. Histopathol. 18: 981–987.

Ne[20] hme, CL., Fayos, BE., Bartles, JR. 1995. 
Distribution of the integral plasma membrane 
glycoprotein CE9 (MRC OX-47)among rat tissues 
and its induction by diverse stimuli of metabolic 
activation, Biochem. J. 310: 693–698.

Noguchi, Y., Sato, T., Hirata, M., Hara, T., Ohama , K., [21] 
Ito, A. 2003. Identification and characterization of 
extracellular matrix metalloproteinaseinducer in 
human endometrium during the menstrual cycle in 
vivo and in vitro, J. Clin. Endocrinol. Metab. 88 (12): 
6063–6072.

Saxena, D., Oh-Oka, T., Kadomatsu, K., Muramatsu, [22] 
T., Toshimori, K. 2002. Behaviour of a sperm 
surface transmembrane glycoprotein Basigin 
during epididymal maturation and its role in 
fertilization in mice. Reproduction123 (3): 
435–444.

Seulberger, H., Unger, CM., Risau, W. 1992. HT7, [23] 
Neurothelin, Basigin, gp42 and OX-47—many 
names for one developmentally regulated 



Archives of Urology V1 . I1 . 2018 21

immuno-globulin-like surface glycoprotein on 
blood–brain barrierendothelium, epithelial 
tissue barriers and neurons.Neurosci. Lett.140 
(1): 93–97.

Shima, J., Mc Lean, D., Mc Carrey, J., Griswold, [24] 
M. 2004. The murine testiculartrans-criptome: 
characterización gene expression in the test is 
during the progression of spermatogenesis. 
Biology Reproduction 71: 319-330.

Taylor, PM., Woodfield, RJ., Hodgkin, MN., Pettitt, [25] 
TR., Martin, A., Kerr, DJ., Wakelam, MJO. 2002. 

Breast cancer cell-derived EMMPRIN stimulates 
fibroblast MMP2 release through a phospholipase 
A(2) and 5-lipoxygenase catalyzed pathway. 
Oncogene 21: 5765–5772.

Yoshida S., Shibata, M., Yamamoto, S., Hagihara, [26] 
M., Asai, N., Takahashi, M.2000. Homo-oligomer 
formation by basigin, an immunoglobulin 
super family member, via its N-terminal 
immunoglobulin domain. Eur. J. Biochem. 267: 
4372–4380.

Citation: Cisale, Humberto, et al. Evidence of the Expression of Basigin in Mature Porcine Sperm. Archives of 
Urology. 2018; 1(1): 17-21.
Copyright: © 2018 Cisale, Humberto, et al. This is an open access article distributed under the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Evidence of the Expression of Basigin in Mature Porcine Sperm


