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Fig. 1 Morphological changes in the velum before and after
metamorphosis
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Fig. 2 Subcellular structural changes in the velum before
and after metamorphosis
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Fig. 3 Localization of the autophagic and apoptotic genes
in the R. venosa velum by IHC
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Fig. 5 Effects of inducing and inhibiting autophagy and
apoptosis on R. venosa metamorphosis
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Fig. 6 Expression of autophagy and apoptosis in the R. venosa velum under different conditions
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Fig. 7 Model of autophagy and apoptosis during R. venosa metamorphosis.
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Abstract: Autophagy and apoptosis, the primary forms of programmed cell death, are involved in insect and am-
phibian metamorphosis and organ degeneration. However, their mechanisms are poorly understood in mollusks.
This study investigates Rapana venosa metamorphosis and the expression patterns of autophagy and apoptosis in-
duced and inhibited by pharmacological methods during metamorphosis. Histological results show that autophagy
and apoptosis follow a strict temporal relationship: the expression of autophagy precedes apoptosis. Moreover, mo-
lecular expression and localization results indicate that autophagy and apoptosis first occur in ciliated velum cells. A
high level of autophagy induces apoptosis, whereas apoptosis inhibits autophagy. In addition, the induction of
autophagy and apoptosis help R. venosa complete metamorphosis. This study posits that autophagy induces apop-
tosis during metamorphosis after fully utilizing the velum. Moreover, autophagy and apoptosis act synergistically to
degrade the velum. This study provides a better understanding of R. venosa metamorphosis from the perspective of

autophagy and apoptosis.
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