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The emergence and distribution of the sperm motility inhibitor (SMI) in boar
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ABSTRACT

Keywords * Porcine seminal plasma, porcine sperm motility inhibitor, Western

blotting, histochemical immunity

Porcine sperm motility inhibitor is extracted and purified through HPLC (high
performance liquid chromatography). After this purification, the protein (SMI) is
used to induce polyclonal antibody.

Boars of different age are used (neotal, one month, two months, three months,
four months, etc.). The organs of reproductive, digestive, respiratory system are
dissected. Paraffin sections and tissue homogenates for Western blotting are
prepared to reveal the immunohistochemical reaction. FITC-conjugated secondary

antibody is also used for image process to count the cells which contain SMI.
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The emergence and distribution of the sperm motility
inhibitor (SMI) in boar
- e
DIFESEIEE O Do iR s muRRge s, (B BRTEWE
AV EERAYE ARIEESEE (Rufo ef al, 1982; Kemme et
al., 1987; Kwok et al., 1993; Jeng, et al., 1993; Iwamoto ef al., 1992, 1993,
1995; etc.), FISHE TS, fHEREEATEAERIRAE H BHENR -

E@E’\]%%ﬁ%fé@bﬁﬂﬂ%ﬂ% H(porcine sperm motility inhibitor, SMI)
EARNEFEFR T, IS REERAEERMHPLC) MASENELE,
AT RE NRIE S HREE FIEE ), EEREIEENmIEm

<IGIER, HADERFEIIRRERER A RIER T HEE) ) Jeng, o

al., 1993) o Iwamoto ZF A f& 5% #E 4 73 @Y SPMI (sperm motility

- inhibitor) Z&—{Edynein ATPase inhibitor (Iwamoto et al., 1992, 1993,

1995), 5137 amino acid residues, EHH%’%;%%&‘[{\, E@SMI,I BEIR —H1Y
aJHIRIEEFREEN S, AIAER—EERE -

HHY SMI 2925, EHEAIHY Amino acid sequence 540, h%E
H'E £ 8- microsemino-protein il #FH L !(Chao, et al., 1996), {H 3 -
microseminoprotein BYTHEE B RIZMIZRER, (EIFEIEE mucus Z75WE

B8 - 341 SMI ATREAEHE T B B AV FE (spontaneous acrosome -

reacﬁon) (Jeng and Chang, 1997), SMI H;‘L’E)\ﬁ%ﬁ%ﬁ%ﬁ (Jeng et al.,

(1998, ERBARBREHR ), HEZY SMI A4 TEEEIRERFEWR

A SMI BIAWAKIE, SFEETRESHFETERRSWES
ReE, EBHEEHIEAANE, YRE-2EEIHE .
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Materials and Methods
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Resuits and Discussions

Immunohistochemical studies and western blotting indicated that
porcine B-microseminoprotein did not appear in the prostate tissue before
day 30. At day 60 and older, it appeared only in the prostate gland.

The western blotting analysis of tissue extracts showed that the
prostate gland is the only origin for the synthesis of porcine B-
microseminoprotein. Al the other tissues such as seminal vesicle,
bulbourethral glands, prostate, cpididymis, testis, stomach, duodenum,
Jejunum, ileum, trachea. spleen and liver did not show any
immunoreaction with the SMI antiserum.

The western blotting analysis of prostatic extracts showed that the
prostate glands older than 60 days have immunoreaction with the SMI
antiserum. The upper band is very likely the SMI dimer based on its
immunoreaction and the molecular weight,

The secretory origin of porcine B-microseminoproicin is  also
confirmed by light microscopy using the immunohistochemical
localization method. The staining was located in the cytoplasm of the
epithelial cell and within the secretory duct of prostate gland as brown
ptgments. The control sections incubated with normal rabbit serum show
no stainmg except some light background in the epithelium and the

seromucous gland in the submucosa ol the trachea.

The HPLC profile for the purification of porcine B-microseminoprotein.

It reveals that porcine P-microseminoprotein is the major protein
component of prostate gland. The molecular weight was found to be

10,060, as determined by mass spectrometry.

DISCUSSION

In our previous study (Chao et al.. 1996) we found that porcine SMI is
identical to P-microseminoprotein. Its human analogue has been
characterized in man and the ape and is one of the predominant proteins
in the sccretion of the human prostate gland (Lilja and Abrahamsson,
1988). The human f-microseminoprotein has been found to be present in
several non-prostatic tissues by immunohistochemical staming (Weiber et
al., 1990) and northern blot analysis (Ulvsback et al.. 1989). Its
distribution prolile seems to suggest some association with mucus
secretion (Fernlund et al., 1996).




In the present study we found that porcine SMI was clearly detected by
mmmunohistochemical staining of the prostate gland. Other non-prostatic
tissues including the seminal vesicle. bulbourethral gland. testis and
epididymis of the reproductive system; the stomach, duodenum. jejunum,
and ileum of the digestive system and the trachea of the respiratory
system showed very little immunoreaction. The western blotting analysis
revealed an immunorcactive band of about 52 kDa in all tissues examined
which obviously 1s not related 10 SMI. This immunoreactive band was
also observed in the control group stained with normal serum. It is likely
that some unknown proteins that could recognize the serum components
(probably the immunoglobulins) were responsible for this nonspecific
immunobinding. This positive reaction is in agreement with a very weak
staining in the control group trcated with normal rabbit serum. The
presence of P-microseminoprolein in the trachea of the pig as reported by
Fernlund et al. (1994) could be due to this nonspecific immunoreaction.

The present report reveals that the human and porcine B-
microseminoproteins, although homologous in sequence, are so different
in its tissue distribution profile. There is no doubt that PB-
microseminoprolein is a prostatic protein and must have some functions
in the veproductive system. Our previous report suggested one possible
function of B-microseminoprotein; that is. to reversibly and mildly reduce
the sperm motility which can be restored by the female foilicular fluid
(Jeng et al., 1993). It makes sense that the sperm motility is temporarily
inhibited before entering the female reproductive tract. The Fact that the
mature spermatids appear in the boar of MeiShan strain at 60 days of age
(Cheng, 1983) is in agreement with our present finding that SMI is not
synthesized until this age. These all suggest that the expression of SMI
may be coordinated to the course of sexual maturation. Of course, further

nvestigations are needed to clarify this point.
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