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ABSTRACT BACKGROUND & AIM: The sperm membrane protein Izumo was vital for sperm-egg fusion. The aim of
this study was to express and purified recombinant mouse Izumo protein (mlzumo) and to assess the immunogenicity of
the recombinant mlzumo and the effect of an antibody against recombinant mlzumo on mouse sperm-egg fusion in vitro .
MATERIALS AND METHODS: The coding sequence of mlzumo was subcloned into pET28a( + ) . The recombinant fusion
protein, 6His-mlzumo, was expressed in E coli. BL21(DE3) strain and purified by Ni’* affinity chromatography. Mice
of both sexes were immunized with purified 6His-mlzumo combined with Freund’ s adjuvant. Pre-immunized and
post-immunized serum samples were tested for anti-6His-mlzumo activities by Western blot and ELISA. The effect of
anti-6His-mlzumo antibodies on sperm-egg fusion was detected by in vitro fertilization (IVF) and sperm-egg fusion assay.
RESULTS: The purified 6His-mlzumo appeared as a single =~ 60 kD band on SDS-PAGE. Both immunized male and
female mice developed serum antibodies, which, on Western blot, cross-reacted with a single =60 kD protein band
corresponding to mlzumo in membrane protein extracts of mouse testis, epididymis and sperm. According to ELISA, the
titre of anti-6His-mlzumo antibodies remained at the highest level for 6 weeks after final immunization. The ability of

post-immunized sera treated sperm to fuse with zona-free oocytes was significantly inferior to that of the sperm treated with
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pre-immune sera (P < 0.01). CONCLUSION: The purified 6His-mlzumo could stimulate immune response in mice of both
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sexes and induce specific antibodies which could inhibit sperm-egg fusion in witro. Therefore, as an allogeneic antigen,
6His-mlzumo could be as a candidate for development of immunocontraceptive vaccine.
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Figure 2 Identification of recombinant pET28a( + ) -mIzumo plasmid.
M: DNA marker; 1: pET28a( + )-mlzumo plasmid; 2: EcoR I digest;
3: BamH | digest; 4: Nhe I /Stu I digest.
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Figure 3 SDSPAGE pattern of purified recombinant 6Hissmlzumo. M:
protein molecular weight marker; Lane 1: bacterial lysate without IPTG
induction; Lane 2: bacterial lysate with IPTG induction for 6 h; Lane
3 & 4: the purified recombinant 6His-mIzumo.
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Figure 4 Western blot pattern of postimmune and preimmune serum.
Lane 1& 5: purified 6Hismlzumo; Lane 2 & 6: protein extracts of
mouse testis; Lane 3& 7 protein extracts of mouse epididymis; Lane 4&
8: protein extracts of mouse sperm; Membrane A: probed with
postimmune serum; Membrane B: probed with pre-immune serum.

@,
~

2.4 ELISA
6His-mlzumo

6His-mlzumo IgG

6His-mlzumo C57BL/ 6
6His-mlzumo IgG
2 6His-mlzumo
2
6 ( 3 6His-mlzumo
6 6His-mlzumo IgG
Il
1l y
o
i =
5 ,-fh
E R
ns- L,
o
iy -
LIE T A & 1 .I ;
] 2 1 i s 1 12
T | 'Wesks)
5 6His-mIzumo ELISA

Figure 5 ELISA result of the sera collected at different time from the
mice (n =6) immunized with 6Hismlzumo. Arrowheads indicated the
date when each immunization was given.
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Table 1 The fusion rate and fusion index of mouse sperm treated with
post- and preimmune sera respectively.

Total Fused Fused Fusion rate Fusion index
Sera _
eggs eggs sperm (%) (x +5s)
Postimmune 103 3 3 2.9 1.0+£0.0
Pre-immune 127 73 185 57.5 2.5+0.2
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