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SEZIONE 11

(Fisica, chimica, geologia, paleontologia e mineralogia)

Biofisica. — Morphological observations on the preaggregating
slime mould amoebae. Nota di Giorcro CARERI, ROBERTO FALCHETTI,
Litiana TomarcHio e AnToNIOo TonoLo, presentata ® dal Corrisp.
G. CARERI.

RIASSUNTO. — Viene mostrata la presenza di filamenti sottili nelle amebe di
Dictyostelivm discodenwm in stato preaggregativo, filamenti che portano anche a contatti
occasionali. Viene brevemente discussa la possibile funzione di questi filamenti.

In a recent paper Bonner, ef a/. [1] found evidence for stage specific
responses of slime mould amoebae, namely that when amoebae decide to
aggregate they abruptly change their system of chemiotactic response. The
nature of the switch from one stage to another still remaining to be clarified,
“we believe worth reporting here a morfological observation on the amoebae
which are at the border between these two stages. Essentially, we note the
occurrence of quite a number of thin cilia around these pre-aggregating amoebae,
and moreover we find evidence for some occasional contacts between them
via cilia. One may wonder if these cilia can be involved in the switch mecha-
nism between the two stages.

Our observations have been carried out by a Leitz phase contrast micro-
scope with a strain of Dictyostelium discoideum. The amoebae were observed
when deposited on a cover-slide under a standard liquid solution, following
a technique already described by previous Authors [2], [3]. While the amoebae
up to 6 hrs old showed the well known round shape, with occasional short
pseudoplasmodia, the amoebae 6 to 12 hours old displayed a large number
of cilia, or thin filaments (see fig. 1); these cilia then disappeared, until the
20 hours old amoebae finally aggregate. We believe worth mentioning the
observation of casual contacts, between these 6 to 12 hours old amoebae,
via their cilia (as shown in fig. 2). Essentially similar results have been found
in other species of slime mould, as will reported in full in a later publication.

As far as we know the occurrence of these cilia has not been noticed
before. The only observation of somewhat similar phenomenon, by Huffman
and Olive [4], reveals the presence of bridges between vegetative amoebae,
but involving 2 %, of them only, and yielding to polinuclear cellular formation

(*) Nella seduta dell’8 maggio 1971.
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of a permanent type. On the contrary, the occurrence of the cilia reported
here involves all of the amoebae, and in a temporary period of their life only.

One may speculate about the use the amoebae can make of these cilia. One
possibility is that by virtue of these cilia the amoebae can feel the presence of

Fig. 2. — 16 hours old amoebae, joned by a thin filament. X 2000.

each other on the same spot, and then decide to enter in the aggregative
stage. This possibility is suggested by the fact that the critical lower density
for aggregation [5] is around 15 amoebae/mm?2 only, a number that can be
easily accounted for if the cilia play a role to establish a mutual contact.
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According to this picture, the amoebae would first realize if they have reached
the proper number density in order to enter in the aggregative stage, and the
cilia would then provide the switch mechanism to proceed from one stage
to the next one. To substantiate further this picture, one should prove that
the formation of cilia occurs in amoebae which are still insensitive to acrasin,
an experiment that has not been performed as yet.
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