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Utradructure of sper matogenesis of Octopus tankahkee

ZHU Jum-Quan™?, YANG WanrXi®, YOU Zhong-Jie', WANG Wu?, JIAO Hai- Feng
(1. Faculty d Life Sdences and Biotechnology, Ningbo University, Ningbo 315211, China;
2. Cdlege d Aquarlife Sdence and Technology, Shanghai Fisheries University , Shanghai 200090, China;
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Abgract: The morphological features of spermatids at different stages, and the structural dynamic changes of organelle during
spermatogenesis of Octopus tankahkes were investigated by transmission electron microscope. Spermatogonium is éliptic in shape with
large nucleus. Less mitochondria and Golgi bodies in cytoplasm of spermatogonium. The primary spermatocyte is round or oval in
shape, with more mitochondria in cytoplasm. The endoplasmic reticulum is more developed and is rope-like in shgpe, and the Golgi
bodies accumulated and the centriole is also seen in the cytoplasm in the primary spermatocyte. The secondary spermatocyte is round,
eliptic or irregular in morphology. The cristae in mitochondria in the secondary spermatocyte are well developed, and the matrix of
mitochondria is rich; also the electron density materials were accumulated in Golgi vacuoles and the* 9 +2” arrangements of axoneme
are extended from centriole at this stage. The spermiogenesis can be divided into 6 continuous steps based on the morphol ogica
changes of acrosome, nucleus and mitochondria. Three main events happen during spermiogenesis. (1) The chromatin in spermatid
undergoes a process of granulation, fibrosis, and stretification, and finaly is highly condensed with high electron density. At the same
time, the morphology of nucleus changes gradually from ellipse, and long ellipse to slim column. Endonuclear channel was formed by

the concave o the posterior nucleus. The coagulation of chromatin and the pressure pased by peri-nuclear microtubules help the
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formation of the morphology of the nucleus. (2) Golg vacuoles accumulate density materials, fuse into acrosoma vesicle, and
finaly, the pre-acrosome becomes an aiguille-like acrosome. The striations and spikes can be seen on acrasome. Endoplasmic
reticulum aso participates in acrosome biogenesis. (3) Mitochondria move posteriorly to the nucleus and form the chondriosomal
mantle o thetail. Theformation of the chondriasoma mantle is the biologica adaption to internal fertilization of this species. Because
o the long chondriosoma mantle, the sperm of Octopus tankahkes supply more energy than the sperm o bivalves and
Archaeogastropoda, the later undergo exterior fertilization. The features of six stages during spermiogenesis are summarized as
folows: From stage | to stage Il , the chromatin transf orms from conglomeration to granulation, the later which distribute evenly in the
nucleus, and aso, the peri-nuclear microtubules gppear, the posterior nuclear pocket invaginates deeply, the nucleus eongates, and
the acrosomal vesicle heaves up; at the third stage,the chromatin is flocculent in shape. Endonuclear channds are formed; at the
fourth stage, the chromatin is long fibroid in shape, acrasomal cone is formed; at the fifth stage, the chromatin become stratification,,
acrosomal vesicle is long cystiform in shape; a the sixth stage, the nucleus is long columned in shgpe, with condensed chromatin
inside, acrosoma vesicle has devel oped to long cone acrosome and the chondriasoma martle is formed a mid-piece o tail .

Key words: Octopus tankahkes ; spermatogenesis; ultrastructure
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Hate
1. Spermatogonium ,showing the nucleus and mitochondria, % 4 000; 2. Anaphase of spermatogonium ,showing nucleus ,mitochondria and golgi bodies,
%X 4000; 3. Magnification of figure 2,showing golgi bodies and vesicles, x 2 500; 4. Primary spermatocyte, showing nucleus, mitochondria and
endoplasmic reticulum, X 4 000; 5. Magnification of figure 4, showing mitochondria and endoplasmic reticulum, X 8 000;6. Primary spermatocyte,
showing mitochondria and golgi bodies, x 6 000; 7. Primary spermatocyte ,showing mitochondria,golgi bodies and centriolar complex, x 15 000; 8.
Secondary spermatocyte, showing nucleus, mitochondria and endoplasmic reticulum, X 8 000; 9. Secondary spermatocyte of binucleate phase ,showing
nucleus ,mitochondria, X 6 000; 10. Magnification of figure 9,showing the accumulation of mitochondria, % 15 000

Hate
1. Secondary spermatocyte, showing golgi bodies, golgi vesicle and the materials accumulated in vesicle, % 25 000; 2. Secondary spermatocyte of
binucleate phase ,showing nucleus, golgi bodies and axoneme, % 4 000; 3. Spermatid ,showing necleus, golgi bodies, mitochondria and acrasomal
vesicle, X8 000; 4. Spermatid  ,showing nucleus,golgi bodies and acrasomal vesicle, x5 000; 5. Spermatid  ,showing acrasoma vesicle ,posterior
nuclear pocket , x 6 000; 6. Magnification of figure 4 ,showing acrosomal vesicle,golgi bodies, X 12 000; 7. Spermatid  ,showing nucleus ,acrasomal
vesicle,golgi bodies, x 8 000; 8. Spermatid ,showing nucleus, posterior nuclear pocket ,axoneme, X 6 000; 9. Spermatid ,showing nucleus,
posterior nuclear pocket, mitochondria and endoplasmic reticulum, x 6000; 10. Spermatid , showing nucleus and peri-nuclear microtubules,
mitochondria and endoplasmic reticulum, x 10 000; 11. Spermatid , showing the accumulation of mitochondria, X 6 000;12. Spermatid ,showing
nucleus and peri - nuclear microtubules, x 4 000

Hate
1.Spermatid ,showing golgi bodies, endoplasmic reticuum, nucleus and flocculent chromatin, X 8 000; 2. Spermetid , showing elongating
nucleus ,endonuclear channel , mitochondria and endoplasmic reticulum, X 5000; 3. Spermatid ,showing the nucleus and peri-nuclear microtubules, %
25 000;4. Spermatid  ,showing acrasomal vesicle ,elongating nucleus and fibroid chromatin, X 6 000; 5. Magnification of figure 4, showing acrosomal
cone in acrasomd vesicle, long fibroid chromatin in nucleus, x 25 000; 6. Spermatid |, cross section of nucleus, showing endonuclear channel and
flocculent chromatin, x 7 500; 7. Spermatid , cross section of nucleus a end, showing endonuclear channel , fibroid chromatin in nucleus and
mitochondria, X 7 500; 8. Spermatid  , showing the elongating acrosomal vesicle, elongating nucleus and stratification chromatin in nucleus , golgi
bodies, x5 000; 9. Spermatid  ,cross section of nuleus ,showing endonuclear channel ,stretification chromatin in nucleus ,peri-nuclear microtubules and
mitochondria, x 25 000; 10. Spermatid ,showing nucleus,condense chromatin ,axoneme in tail and peri-mitochondria, X 7 500;11. Spermatid
showing nuleus ,endonuclear channel , axoneme in tail, X 6 000; 12. Spermatid , showing acrasoma cone in acrosomal vesicle, x 12 000; 13.
Magnification of figure 12 ,showing striations on acrosomal cone, nucleus and peri-nuclear microtubules, x 30 000; 14. Linkage between nucleus and
tail , showing basal body ,axoneme and chondriosomal mantle, x 25 000; 15. Spermatid  ,cross section of nucleus ,showing endonuclear channel , peri-
nuclear microtubules, x 15 000;16. Cross section of the nucleus ,showing endonuclear channel , x 15 000; 17. Cross section of sperm at mid-piece of
tail ,showing chondriosoma marntle, X 20 000; 18. Longitudina section of sperm a acrosome, X 75 000; 19. Magnification of figure 18, showing
striations and spikes of acrosome, x 20 000; 20. Tail of sperm, X 6 000
Ax:Axoneme; AC:Acrosome; BB :Basad body; CM :Chondriosoma mantle; EC: Endonuclear channe ; M : Mitochondria; MP:Midde piece; N:
Nucleus; G:Golgi bodies; GV :Golg vesicle; ER: Endoplasmic reticulum; CC: Centriole complex; AV :Acrosomal vesicle; ACC:Acrosoma cone
PNP: Posterior nuclear pocket ; M T :Microtubules
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