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Abstract

Developing spermatozoa require a series of post-testicular modifications within the luminal

environment of the epididymis to achieve maturation; this involves several surface modifications

including changes in plasma membrane lipids, proteins, carbohydrates, and alterations in the outer

acrosomal membrane. Epididymal maturation can therefore allow sperm to gain forward motility

and fertilization capabilities. The objective of this study was to identify maturation dependent

protein(s) and to investigate their role with the production of functionally competent spermatozoa.

Lectin blot analyses of caput and cauda sperm plasma membrane fractions identified a 17.5kDa

Wheat Germ Agglutinin (WGA) binding polypeptide present in the cauda sperm plasma

membrane not in the caput sperm plasma membrane. Among the several WGA stained bands, the

presence of a 17.5kDa WGA binding polypeptide band was detected only in cauda epididymal

fluid not in caput epididymal fluid suggesting that the 17.5kDa WGA-binding polypeptide is

secreted from the cauda epididymis and binds to the cauda sperm plasma membrane during

epididymal transit. Proteomic identification of the 17.5kDa polypeptide yielded 13 peptides that

matched the sequence of peroxiredoxin-5 (PRDX5) protein (Bos Taurus). We propose that bovine

cauda sperm PRDX5 acts as an antioxidant enzyme in the epididymal environment, which is

crucial in protecting the viable sperm population against the damage caused by endogeneous or

exogeneous peroxide.
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INTRODUCTION

Fertilization, the union of male and female gametes to create offspring, is an intricate

biological process dependent upon several biochemical and physiological events [1, 2].

Spermatozoa leave the testis as morphologically differentiated and functionally immature

cells and require a series of post-testicular modifications to become fertilizing competent [3,

4]. The mammalian epididymis represents the site where incompetent testicular sperm

undergo maturation and is comprised of three distinct regions: the caput, corpus and cauda

[1, 5, 6]. As sperm cells travel through the duct they become mature, acquiring forward

motility and the capability to fertilize the ovum [7–11]. During the maturational process

plasma membrane proteins undergo several compositional changes via the addition of new

Address for Correspondence: Subir K Nagdas, Department of Chemistry and Physics, Fayetteville State University, 1200 Murchison
Road, Fayetteville, NC 28301, Telephone: 910-672-2073, Fax: 910-672-2420, snagdas@uncfsu.edu.

NIH Public Access
Author Manuscript
Mol Cell Biochem. Author manuscript; available in PMC 2015 February 01.

Published in final edited form as:

Mol Cell Biochem. 2014 February ; 387(0): 113–121. doi:10.1007/s11010-013-1876-3.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



components to the sperm surface, the unmasking or modification of preexisting sperm-

surface moieties, by protein redistribution between domains, or the loss of sperm-surface

components [6, 9, 12]. This membrane reorganization appears crucial to the development of

sperm functional capacity. The maturational changes sperm undergo as they travel through

the epididymis results from the secretions of several proteins along the epididymal

epithelium [6, 13] and the pattern of the region-specific gene expression in the epididymis

[14].

Several studies reveal that the mammalian sperm plasma membrane surface is coated with

various glycoproteins [15–18]. Sperm surface glycoproteins are thought to induce sperm

maturation and fertilizing capacity in the epididymis [17, 19, 20]. The extent to which these

surface glycoproteins are altered varies from species to species and differs in each

epididymal region [6]. The plasma membrane is a mosaic of distinct domains corresponding

to defined segments of the head and flagellum [21]. In rat sperm plasma membrane, several

different glycoprotein alterations occur during post-testicular maturation including

modifications in their appearance, loss or alteration in staining intensity, and modification of

electrophoretic mobility [22]. The mechanisms utilized by sperm to undergo the

maturational process are still not completely understood, however, the epididymis does

provide sperm with an environment essential for the acquisition of motility and fertilizing

ability [1]. Lectins are a class of proteins that can be used to analyze density and distribution

variations of exposed saccharides in the sperm’s plasma membrane [17, 23]. Both lectin-like

and protein-protein interactions exhibit a potential role in human sperm-egg interactions

[24]. The objective of the present study was to identify the maturation-dependent plasma

membrane proteins of the bovine sperm and to elucidate their role with the production of

functionally competent spermatozoa. Western Blots of SDS-PAGE fractionated bovine

sperm plasma membrane samples identified a 17.5kDa WGA binding polypeptide present in

the cauda sperm plasma membrane. Proteomic identification of the 17.5kDa polypeptide

yielded 13 peptides that matched the sequence of peroxiredoxin-5(PRDX5) protein

(BosTaurus). We propose that bovine cauda sperm PRDX5 acts as an antioxidant enzyme in

the cauda epididymal environment to protect the viable sperm population against the

damage caused by endogeneous or exogeneous peroxide.

MATERIALS AND METHODS

Sperm Preparation

Bovine epididymides were purchased from Martin’s Abattoir in Godwin, North Carolina.

Epididymides were stored at 4°C during transit and utilized for sperm preparation within 30

minutes of retrieval. To facilitate sperm release caput and cauda epididymal regions were

removed from the organ, minced, and incubated for 5 minutes at 37°C in Hank’s balanced

saline solution, pH 7.4, containing 5mM HEPES, 2 mM benzamidine, and 0.05% sodium

azide. To evaluate cellular viability, sperm were examined by phase-contrast microscopy.

Sperm suspensions were centrifuged at 100 × g for 1 minute to sediment epididymal tubule

fragments. Supernatants were centrifuged at 1500 × g for 10 minutes at 4°C using an

Eppendorf Centrifuge 5403 (Brinkman Instruments, Inc, Westbury, New York). Pellets were

washed 3 times by resuspension in Hanks balanced saline solution, as stated above,

following which they were resuspended in a Tris-saline-protease inhibitor solution (TNI)

containing 150 mM NaCl, 25 mM Tris-HCl, (pH 7.5), 2 mM benzamidine, 1 µg/mL

leupeptin, 1 µg/mL pepstatin, and 0.05% sodium azide and centrifuged at 1500 × g for 10

minutes at 4°C. Resulting pellets were washed 2 more times in TNI as stated above. Caput

and cauda sperm plasma membranes were isolated by nitrogen cavitation and discontinuous

sucrose gradients centrifugation [25]. To identify the integral membrane protein(s), phase

separation analysis of cauda sperm plasma membranes was performed as previously
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described [26]. Both aqueous and detergent phases were analyzed on 12% SDS-PAGE and

transferred to PVDF membranes for lectin blot analysis.

Isolation of Fluid/Particulate Fractions

Caput and cauda epididymides were dissected and minced in TNI at 37°C. Sperm

suspensions were centrifuged at 100 × g for 1 minute to sediment any tissue fragments that

may be present within the sample. The resulting supernatants were re-centrifuged at 1500 ×

g for 10 minutes at 4°C, sperm pellets and supernatants were collected. Resulting

supernatant fluids were again centrifuged at 100000 × g for 20 minutes to obtain caput and

cauda epididymal luminal fluids.

SDS-PAGE, Western Blotting, and Lectin Staining

SDS-PAGE was performed on 12% polyacrylamide gels [27]. Polypeptide bands were

stained with silver [28]. Western Blot analysis was performed by the electrophoretic transfer

of polypeptides to PVDF membranes [29]. Lectin blot analyses were done as previously

described [22]. The specificity of lectin sugar interactions was examined with incubations

containing a proper saccharide inhibitor in lectin containing buffer including 0.2 M α-

methyl-mannose for Concanavalin A (Con A), 0.2 M N-acetylgalactosamine for Soybean

Agglutinin (SBA), 0.2 M N-acetyl glucosamine for Wheat Germ Agglutinin (WGA), and

0.2 M D-galactose for Peanut Agglutinin (PNA) and Ricinus Communis Agglutinin (RCA).

Lectin binding polypeptides were visualized by color development using H2O2 and

diaminobenzidine. Western blots were stained with phosphotyrosine (P-Tyr) antibody

(1:1000 dilution), followed by an affinity purified horseradish peroxidase-conjugated

secondary antibody (1:2000 dilution) [30]. Immunoreactive protein bands were identified

using enhanced chemiluminescence reagents (Pierce Super Signal, Rockford, IL)

Purification of the 17.5kDa WGA Binding Polypeptide

Bovine cauda plasma membrane samples were extracted in 0.1% Triton X-100 for 1 hour at

4°C and then centrifuged at 100000 × g for 30 minutes at 4°C. The resulting supernatant was

dialyzed overnight in a 25 mM Tris-HCl pH 7.5 buffer at 4°C. The dialyzed sample was

applied to a DEAE-Sephacel® column (Pharmacia Fine Chemicals AB Uppsala, Sweden)

previously equilibrated with 25 mM Tris-HCl, pH 7.5 buffer. Triton extracted plasma

membrane samples were added to the column; the collected flow through was again added

to the column. To remove any un-bound polypeptides, the column was rinsed with 25 mM

Tris-HCl pH 7.5 buffer. Bound polypeptides were eluted with the addition of 0.1 M NaCl

and 0.4 M NaCl, both containing 25 mM Tris-HCl, pH 7.5. Eluted samples were

concentrated to the desired volume in Pierce® Concentrators, Thermo Scientific (Rockford,

IL). The 17.5kDa WGA binding polypeptide was further purified by continuous-elution

SDS-PAGE on 12% acrylamide gels using a Model 491 Prep Cell (Bio Rad Laboratories,

Hercules, CA). Fractions were analyzed on 12% SDS-PAGE and transferred to PVDF

membranes for lectin blot analysis or stained with silver [28].

Proteomic Analysis

Proteomic identification of 17.5kDa WGA binding polypeptide was performed at the Mass

Spectrometry Facility of UNC School of Medicine Proteomic Center, Chapel Hill, NC. The

17.5kDa band was subjected to MALDI-TOF-TOF analysis to obtain internal amino acid

sequences of several tryptic peptides. Derived peptide sequences were analyzed in the

National Center for Biotechnology Information (NCBI) database for the determination of

potential functional motifs, including a transmembrane hydrophobic domain, an

extracellular domain with consensus glycosylation sites, and to define potential

phosphorylation sites and protein interaction domains on its cytoplasmic segment.
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Capacitation and Acrosome Reaction

Sperm (4–6 × 10 7/ml) were capacitated in the presence heparin (10 mg/ml) in a modified

Tyrode’s medium (pH 7.4) for 4 hours at 39°C with a 95% air: 5% CO2 atmosphere [31]. To

initiate the acrosome reaction sperm were incubated with 100µg/mL lysophosphatidyl

choline (LPC) for 15 minutes following the end of the 4 hour incubation. Samples were

centrifuged at 4000 × g for 10 minutes at 4°C. The pellets and supernatants were adjusted to

equal volumes and used for SDS-PAGE and acrosin determination.

Acrosin Assay

Acrosin activity of the pellet and supernatant fractions of capacitated and acrosome reacted

spermatozoa were assayed as previously described [32, 33]. One unit of acrosin is defined as

the quantity of enzyme required to hydrolyze 1 µm of N-p-tosyl-gly-pro-arg-p-nitroanilide

per minute. Proteins were estimated as reported earlier [34].

RESULTS

Glycocalyx Pattern of Bovine Caput and Cauda Sperm Plasma Membrane Fractions

To detect differences among surface glycoproteins in caput and cauda sperm plasma

membrane fractions, lectin blot analyses were performed with biotinylated lectins ConA,

SBA, PNA, RCA, and WGA. Caput (Fig. 1; lanes 1, 2, 5, 7, 9, 11) and cauda (Fig. 1; lanes

3, 4, 6, 8, 10, 12) sperm plasma membrane fractions stained with RCA (lanes 5 and 6), PNA

(lanes 7 and 8), SBA (lanes 9 and 10), and ConA (lanes 11 and 12) did not reveal any

significantly diverse banding patterns. However, caput (Fig. 1; lanes 1 and 2) and cauda

(Fig. 1; lanes 3 and 4) sperm plasma membrane fractions stained with WGA revealed a

noticeably different polypeptide banding pattern; a major 17.5kDa WGA binding

polypeptide and two other minor WGA binding polypeptides (approximate molecular

weights of 22kDa and 25kDa) were detected in cauda sperm plasma membrane fractions.

This 17.5kDa WGA binding polypeptide band was not detected in caput sperm plasma

membrane fractions whereas a spectrum of other WGA binding polypeptides (molecular

weight ranging between 25kDa-116kDa) was identified with biotinylated WGA. The

amount of proteins loaded in each lane was 10 µg, except for lanes 2 and 4. In lanes 2 and 4,

20 µg of caput and cauda sperm plasma membrane proteins were loaded respectively. The

17.5kDa WGA-binding polypeptide was not detected in the presence of 20 µg caput sperm

plasma membrane fractions (lane 2). On the contrary, 20 µg cauda sperm plasma membrane

fractions (lane 4) revealed the presence of a profoundly stained 17.5kDa WGA binding

polypeptide. WGA specifically binds N-acetyl glucosamine and sialic acid residues. The

specificity of WGA interaction was evaluated by pre-incubation of 0.2 M N-acetyl

glucosamine with biotinylated WGA; no 17.5kDa WGA binding polypeptide was found

(data not shown) demonstrating the specificity of the WGA glycoprotein staining. This study

suggests that this WGA binding protein is only present in bovine cauda sperm plasma

membrane fractions.

Detection of Wheat Germ Agglutinin Binding Glycoproteins in Cauda Epididymal
Spermatozoa and Epididymal Fluid

To examine the presence of the 17.5kDa WGA binding polypeptide in epididymal

spermatozoa and epididymal fluid, lectin blots of caput (Fig. 2, lane 3) and cauda (Fig. 2,

lane 1) epididymal luminal fluid and spermatozoa from the caput (Fig. 2, lane 4) and cauda

(Fig. 2, lane 2) epididymis were stained with biotinylated WGA. Several WGA-stained

bands were detected in cauda epididymal fluid (Fig. 2, lane 1) and sperm (Fig. 2, lane 2)

including the 17.5kDa polypeptide. On the contrary, caput epididymal fluid displayed only

one faint WGA-stained (~116kDa) band (Fig. 2, lane 3) and caput epididymal sperm (Fig. 2,
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lane 4) revealed few WGA stained high molecular weight bands. Among the several WGA

stained bands, the presence of a 17.5kDa WGA binding polypeptide band was detected in

both cauda epididymal fluid and spermatozoa, not in caput epididymal spermatozoa or

epididymal fluid suggesting that the 17.5kDa WGA binding polypeptide is only present in

the mature caudal region of the bovine epididymis.

Phase Separation Analysis of 17.5kDa Wheat Germ Agglutinin Binding Polypeptide

To determine if the 17.5kDa WGA binding polypeptide is an integral or peripheral

membrane protein, cauda plasma membrane fractions (3.4 µg protein/µl) were extracted in 1

% Triton X-114. Resulting aqueous and detergent phases were collected and SDS-PAGE

was performed on 12% gels. Lectin blot analysis with biotinylated WGA revealed the

presence of a 17.5kDa WGA binding polypeptide in the detergent phase (Fig. 3, lane 1).

Since this polypeptide was not extensively detected in the aqueous phase (Fig. 3, lane 2)

following the analysis, it strongly confirms that the 17.5kDa polypeptide is an integral

membrane protein. This study has revealed that the 17.5kDa polypeptide is embedded within

the lipid bilayer of cauda sperm plasma membrane.

Purification of Bovine Cauda 17.5kDa WGA Binding Polypeptide and Proteomic Analysis
of 17.5kDa WGA Binding Polypeptide

To purify the 17.5kDa WGA binding polypeptide, the Triton X-100 soluble fraction of

bovine cauda sperm plasma membrane was fractionated by DEAE-Sepharose

chromatography and continuous-elution SDS-PAGE on 12% polyacrylamide gels as stated

in the materials and methods. Silver stained gels (Fig. 4a, lane 1) and lectin blots stained

with WGA (Fig. 4a, lane 3) detected the presence of a 17.5kDa WGA binding polypeptide

following elution with buffer containing 0.4 NaCl (DEAE- Sepharose Chromatography). To

isolate the 17.5kDa WGA binding polypeptide from this 0.4 M NaCl eluted sample,

continuous elution SDS-PAGE was performed. The 17.5kDa WGA binding polypeptide

(Fig. 4a, lanes 2 and 4) was well separated from other polypeptides and the 17.5kDa WGA

binding polypeptide fractions were pooled and used for proteomic analysis. These results

confirm the purity of the fractions from the continuous-elution experiment. Proteomic

identification of the 17.5kDa WGA binding polypeptide by MALDI-TOF-TOF analysis

yielded 13 peptides (Figure 4b) that matched the NCBI database sequence of

peroxiredoxin-5 (PRDX5) protein (Bos Taurus).

Fate of 17.5kDa WGA Binding Polypeptide During Capacitation and Acrosome Reaction

To determine if the 17.5kDa WGA binding polypeptide is retained or released following

capacitation and the acrosome reaction, Western blots of 12% SDS-PAGE were stained with

biotinylated WGA. As demonstrated in Figure 5 (lanes 2, 4, 6, and 8) several WGA binding

polypeptides were retained in the pellet during both capacitation and the acrosome reaction,

including the 17.5kDa WGA binding polypeptide. Protein tyrosine phosphorylation is a key

biochemical event accompanying sperm capacitation [35–37]. To examine whether

capacitation successfully occurred in our current protocol, we analyzed our capacitated

sperm fraction with immunoblots stained with α-phospho-tyrosine antibody (Fig. 6). We

observed that the 29 and 26 kDa polypeptides were phosphorylated during capacitation (Fig.

6, lane 2). Since the 20kDa phosphorylated polypeptide was present in both the control and

capacitated sperm fractions, it suggests that the 20kDa is a non-specific band.

Phosphorylation of the bovine cauda polypeptide during capacitation confirms the efficacy

of our procedure. Acrosin levels were analyzed in the pellet and supernatant fractions of all

samples to confirm the occurrence of an LPC-induced acrosome reaction. As illustrated in

Figure 7, fractions incubated in the presence of both heparin and LPC (Set 4) demonstrated a

lower percentage (approximately20%) of acrosin in pelleted fractions and a higher

percentage (approximately80%) of acrosin in supernatant fractions. This study revealed that
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most of the acrosin present in cauda sperm was released in the supernatant fraction. All

results support the proficiency of our acrosome reaction model. Previously, comparable

results were also reported in bovine ejaculated sperm [38]. This data further suggests that the

17.5kDa polypeptide remains anchored to the plasma membrane even after the release of

acrosomal contents (acrosomal exocytosis).

DISCUSSION

Epididymal maturation of mammalian spermatozoa is mediated by the protein components

of the epididymal lumen [19, 39–42]. Several studies suggest that the sperm plasma

membrane undergoes extensive biochemical changes, including organization and

modification of surface glycoproteins, as sperm travel through the proximal to the distal

epididymis. One of the modifications is the adsorption of glycoproteins from the luminal

fluid to the sperm plasma membrane. Lectin blot analyses demonstrates the modifications of

sperm plasma membrane glycoproteins during maturation in several mammalian species,

including rat, hamster, guinea pig, ram, and chimpanzee [10, 17, 22, 43–50]. Thus several

studies suggest that the modifications of plasma membrane proteins are prerequisite for

successful mammalian fertilization. In the present study, we reported the association of

glycoproteins on sperm plasma membrane during the process of bovine sperm maturation in

the epididymis and furthermore provide evidence for different mechanisms that may cause

these modifications.

By comparing and contrasting the binding specificity of caput and cauda plasma membrane

fractions with the use of several lectins, we observed a maturation-associated appearance of

a 17.5kDa WGA binding polypeptide in bovine cauda sperm plasma membrane fractions

(Figure 1). In the bull [51] and the ram [17], a WGA-binding glycoprotein is involved in

gaining fertilizing capacity of sperm during epididymal transport. In the feline, WGA

binding glycoproteins secreted from the epididymis and bind to epididymal sperm [52].

Several investigators also reported that the epididymal secretory proteins attached to sperm

surface during maturation in the epididymis, such as, aosteopontin [53], one of the members

of the - defensin superfamily (24 kDa glycoprotein) [54], isoantigen (E-3) with defensin-

and lectin-like motifs [55] in rat, and CD52-like molecule in bovine [56]. Our data is in

agreement with other epididymal secretory proteins that have been reported previously in

several species. We conclude that the 17.5kDa WGA-binding polypeptide is secreted from

the cauda epididymis and binds to the cauda sperm plasma membrane during epididymal

transit.

Proteomic analyses of the 17.5kDa polypeptide with MALDI-TOF-TOF yielded 13 peptides

that matched the NCBI database sequence of peroxiredoxin-5(PRDX5) protein (Bos

Taurus). PRDX5 belongs to the peroxiredoxin superfamily of thiol-dependent peroxidases

and is able to reduce hydrogen peroxide, alkyl hydroperoxides and peroxynitrite. PRDX5 is

a cytoprotective antioxidant enzyme acting against endogeneous or exogeneous peroxide

attacks rather than as a redox sensor [57–59]. PRDX5 is widely expressed in tissues having

large subcellular distribution. In mammalian cells, it is present in mitochondria,

peroxisomes, the cytosol, and the nucleus [57, 59]. During epididymal transit, spermatozoa

are exposed to various oxidative stresses [58, 60]. Reactive oxygen species (ROS) can have

both beneficial and detrimental effects on sperm function. For example, high ROS can cause

sperm membranes to undergo lipid peroxidation, leading to changes in membrane fluidity,

decreased fertilizing capacity, and even sperm death [60–65] whereas a low concentration of

ROS is necessary for initiation of capacitation and the acrosome reaction [59, 66–69].

Epididymal spermatozoa have enzymatic antioxidant defenses against ROS-induced

damage. PRDX5 is absent in caput membranous fraction of boar spermatozoa whereas a

high level of expression was observed in cauda membranous fraction [70]. Our study is in
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consistent with the previous results in boar that PRDX5 is only present in the bovine sperm

cauda plasma membrane fraction. It has been proposed that epididymosomes (prostasome-

like particles) may be related to the quantitative increases of PRDX5 in boar epididymal

spermatozoa [70]. Epididymosomes secreted by the epididymis play a vital role in

mammalian male reproductive physiology [42, 71]. The present study reveals that PRDX5 is

secreted from cauda epidiymis and binds to the sperm plasma membrane. Alternatively it

could be possible that bovine epididymosomes may be related to the transfer of PRDX5 in

cauda sperm. Future studies will address this issue. We propose that bovine cauda sperm

PRDX5 acts as an antioxidant enzyme in the epidiymal environment, which is crucial in

protecting the viable sperm population against the damage caused by endogeneous or

exogeneous peroxide.

Following capacitation and the acrosome reaction, retention of the PRDX5 polypeptide in

the cauda sperm hybrid membrane complex suggests that PRDX5 plays an important role in

antioxidant defenses against ROS-induced damage during capacitation. It may be possible

that the phosphorylation of bovine sperm PRDX5 occurs during capacitation. Future studies

will examine this physiological event. At present the localization of PRDX5 in bovine sperm

is not well studied. The high metabolic turnover occurs in the midpiece of the tail where the

mitochondria are localized. Thus it will allow us to suggest that the bovine sperm PRDX5

secreted from cauda epididymis binds to the tail of sperm. In addition present study will not

rule out the bovine sperm PRDX5 glycosylation sites and the potential functional motifs

including a transmembrane hydrophobic domain and an extracellular domain with consensus

glycosylation sites. Additional studies are needed to resolve these issues. Our future studies

will also explore the mechanism of binding of PRDX5 to the bovine sperm plasma

membrane.
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Figure 1.
Glycoprotein Pattern of Bovine Caput and Cauda Sperm Plasma Membrane Fractions.

Plasma membrane fractions stained with biotinylated ConA, SBA, PNA, and RCA yielded

similar major and minor polypeptide binding patterns for caput and cauda epididymal sperm

plasma membrane fractions. The amount of proteins loaded in each lane was 10 µg, except

for lanes 2 and 4. In lanes 2 and 4, 20 µg of caput and cauda sperm plasma membrane

proteins were loaded respectively. Plasma membrane fractions stained with WGA however

revealed the presence of a 17.5kDA WGA binding polypeptide in only cauda samples (lanes

3 and 4).
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Figure 2.
Wheat Germ Agglutinin Binding Glycoproteins in Plasma Membranes of Caput and Cauda

Epididymal Spermatozoa and Epididymal Fluid. The 17.5kDa WGA binding polypeptide

was detected in both cauda epididymal fluid and epididymal sperm. This 17.5kDa band was

not detected in caput epididymal fluid or in caput epididymal sperm.
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Figure 3.
Triton X-114 Phase Separation Analysis. Lane 1: Detergent phase containing 17.5kDa WGA

binding polypeptide. Lane 2: Aqueous phase. Lane 3: Total bovine cauda sperm plasma

membrane protein prior to phase separation analysis.
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Figure 4.
a: Purification of 17.5kDa WGA Binding Polypeptide. Silver stained 12% SDS-PAGE

(lanes 1–2). Lectin blot stained with biotinylated WGA (lanes 3–4). Lanes 1and 3: 0.4 M

NaCl eluted fraction of DEAE- Sepharose Chromatography of Triton X-100 soluble fraction

of bovine cauda sperm plasma membrane. Lanes 2 and 4: Pooled fractions of continuous

elution SDS-PAGE containing17.5kDa WGA binding polypeptide. The purified 17.5kDa

WGA binding polypeptide was subjected to proteomic analysis.

b: Tryptic peptides of the 17.5 kDa polypeptide identified by MALDI-TOF-TOF proteomic

analysis
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Figure 5.
Fate of 17.5kDa WGA Binding Polypeptide during Capacitation and Acrosome Reaction.

Lectin blots stained with biotinylated WGA revealed the retention of several polypeptides in

pelleted sperm fractions, including the 17.5kDa protein (lanes 2, 4, 6, and 8). Thus, the

17.5kDa WGA binding polypeptide is retained during capacitation and acrosome reaction

and therefore must be integrated within the structure of a sperm cell’s plasma membrane.
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Figure 6.
Detection of Phosphorylation in Capacitated Sperm Fractions. X-ray film of capacitated

sperm fractions incubated in the absence and presence of heparin. Sperm fractions incubated

in the presence of heparin (lane 2) underwent phosphorylation as opposed to those incubated

in the absence of heparin (lane 1). These results provide biochemical evidence that the

capacitation reaction was properly executed.
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Figure 7.
Release of Acrosin Following Acrosome Reaction. Set 1: Pellet and supernatant fractions

incubated in the absence of heparin and LPC. Set 2: Pellet and supernatant fractions

incubated in the presence of heparin and the absence of LPC. Set 3: Pellet and supernatant

fractions incubated in the presence of LPC and the absence of heparin. Set 4: Pellet and

supernatant fractions incubated in the presence of both heparin and LPC. The percent of

acrosin released in Set 4 was significantly higher than that of Sets 1–3 resulting in a

successful execution of the acrosome reaction. The data are representative of three

experiments.
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