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Summary

Exogastrulae were formed at low temperatures in various kinds of the sea urchin.
Larvae at various developmental stages were chilled and reared at low temperatures
between 0°C and 4°C. At low temperatures the autonomous invagination of cells in
the vegetal region normally took place, but formation of pseudopodia of secondary
mesenchyme cells was retarded. The pseudopodia once formed at normal temperatures
disappeared and the archenteron began to retreat at low temperatures. In the larvae
of Strongyrocentrotus intermedius, exogastrulae were formed at temperatures between
0°C and 4°C. At temperatures above 6°C, no exogastrula was formed and all larvae
gastulated normally. By supercooling at —5°C, the invagination in the larvae was
completely inhibited. The larvae of St. nudus also became exogastrulae at low tempera
tures. However, in the case of Hemicentrotus pulcherrimus, the larvae gastrulated
normally at 0°C. On the other hand, in a southern species of sea urchin, Anthocidaris
crassispina, the larvae became exogastrulae even at 12°C. From these facts, the
efficiency of low temperature treatment on exogastrula formation appears to depend
on the environmental temperature at which the larvae of each species are used to
develop.

From the observations that the pseudopodia of the secondary mesenchyme cells
were not formed or disappeared at low temperatures, the main cause of the exogas-
trulation at low temperatures may be assumed to be the difficulty in pseudopodia
formation. It has been known that both microtubules and microfilaments exist in the
secondary mesenchyme cells and their pseudopodia, and that the microtubules are
depolymerized at low temperatures. The exogastrulae were also formed when the
larvae were reared in the presence of specific reagents affecing the formation of micro-
tubulse or microfilaments such as colchicine, vinblastine, cytochalasin B and cytochalasin
C. From these observations, the formation of exogastrulae induced by low temperature
treatment may assumably be caused by the depolymerization of microtubules in the
secondary mesenchyme cells and their pseudopodia.
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In the larvae of St. imtermedius, archenteron did not retreat at —5°C. At the last
stage of invagination, archenteron which had been fully elongated by the contraction
of pseudopodia, when exposed to low temperatures, lay down laterally in the blastcoel
and did not retreat. In the second step of invagination, not only the streching of
archenteron by the contraction of pseudopodia, but also an autonomous streching of
archenteron itself is assumed to be necessary to undergo invagination.



