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Observation on the sperm-egg interaction of Portunus tritubercula-
tus by scanning electron microscopy "

ZHU Dong-Fa™, WANG Chun-Lin, XUE Liang-Yi» YU Hong-Wei

Faculty of Life Science and Biotechnologys Ningbo University, Ningbo 315211, Zhejiang, China

Abstract The sperm-egg interaction of the swimming crab Portunus trituberculatus was observed in detail by scanning
electron microscopy (SEMD. The unfertilized mature egg is nearly spherical in form and about 300 ym in diameter. The
mature egg is composed of two parts, the ococyte and the egg envelope. There are a large number of micropores on the
smooth surface of the egg, and no micropyle is found. The nonflagellated and nonmotile sperm of Portunus tritubercula-
tus attaches itself to the egg envelope randomly by its radial arms of nucleus, and undergoes the acrosome reaction immedi-
ately after natural ovulation. The acrosome reaction is induced by some excretion of the egg. Usually, a large number of
sperms attach themselves to the surface of a single egg, and some of them can penetrate the egg envelop by acrosome reac-
tion. During the sperm penetration of egg envelope, the everted acrosomal vesicle initially enter the egg envelope. The nu-
clear dish contractss crumples its outer membrane, and often shows a central concave caused by the forward ejection of
perforatorium and the subsequent reversal of acrosomal vesicle membrane. The attached radial arms don” t undergo with-
drawal, and stay on the egg surface with the nucleus. Some attached sperms can also undergo acrosome reaction, but fail
to penetrate the egg envelopes apparently because they are improperly oriented. Only after the everted acrosomal vesicle
has penetrated the egg envelope do the radial arms undergo withdrawal and the nucleus subsequently enter the egg envel-
op. During the penetration of egg envelope by sperm nucleus, the ring-like projection of egg envelope formed around the
nucleus progressively extends to the center. And when the sperm nucleus has penetrated the egg envelope completely, a
penetration pore is left on the egg surface. The traction of oocyte is essential for the nucleus penetration of egg envelope,
though the nucleus penetration of egg envelope is also thought to be aided by the centripetal extension of the projection of
egg envelope. The acrosome reacted sperms that can’ t penetrate the egg envelope for improper orientation have finally
been incorporated by the egg envelopes and a scar-like mark is left on the egg surface. The acrosome reaction of attached
sperms the mechanism of sperm penetration of egg envelope and the action of egg during the sperm penetraction of egg are
also discussed in this paper [ Acta Zoologica Sinica 52 (1): 196 —201, 2006].
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Explanation of the Plates

Plate 1

1. Unfertilized mature egg. Scale bar indicates 200 pm.

2.0ocyte with a torn egg envelope. Scale bar indicates 200 pm.

3.Sperm attached to the surface of cover slip by the radial arms. Scale bar indicates 5 pm.

4.Sperm has penetrated the egg envelope by the acrosome reaction. Scale bar indicates 10 pm.
5.Reversely attached sperm Carrow) in the 3rd stage of the acrosome reaction. Scale bar indicates 10 pm.
6. Laterally attached sperm Carrow) in the 4th stage of the acrosome reaction. Scale bar indicates 20 pm.

7 —9.The process of penetration of the egg envelope by sperm nuclei. Scale bar indicates 5 pm.

K&K, EHEM, KRAL, A0, 2004, =P BERS 7 001K S

J

10.Sperm Carrow) has penetrated the egg envelope obliquely, and its acrocomal filament has been bent by the traction of oocyte. Scale bar indicates 10

}Lm.

11.Reacted sperms that can’ t penetrate the egg envelope have been incorporated by the egg envelope. Arrow notes the track of lytic action of the acro-

somal contents on the egg envelope. Scale bar indicates 10 pm.

12. A scar-like mark appears on the egg surface after the reacted sperm has been incorporated by the egg envelope. Scale bar indicates 10 pm.

AF: Acrosomal filament. EE: Egg envelope. EEP: Projection of egg envelope. EV: Everted vesicle. MP: Micropore. O: Qocyte. P: Perforato-

rium. PP: Penetration pore. RA: Radial arm. SM: Scar-like mark. SN: Sperm nucleus.
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