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Factors to induce the development of the small cells called tenacula that fasten neighboring daughter cells in the coenocytic green alga
Dictyosphaeria cavernosa were examined. Daughter cells divided by segregative cell division increased in diameter, came in contact with
each other and were united by producing tenacula between them. Daughter cells taken out of the mother cell produced tenacula when they
were packed and cultured in a sack made of Boergesenia or Valonia cell wall. Daughter cells that produced tenacula decreased depending on
increase in time after segregative cell division. Daughter cells produced tenacula by adhering to substrata with hydrophobic surfaces such
as glass beads but not by adhering to hydrophilic substrata like agar blocks. Contact with living Valonia or Boergesenia cells made daughter
cells produce tenacula. When daughter cells were kept floating on the surface of culture medium, they produced tenacula along the boundary
between water and air. Daughter cells could recognize the interface between hydrophobic and hydrophilic properties for tenacula forming
cites. Tenacula in Dictyosphaeria were divided from daughter cells by septa, therefore, equivalent to small lenticular cells in Valonia. This
suggests that Dictyosphaeria has two distinct modes of cell division, segregative cell division and lenticular cell formation.
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Fig. 1. Schematic representation of methods where the daughter cells of
Dictyosphaeria cavernosa were packed and cultured in a sack made of the cell wall
of Boergesenia forbesii. Young daughter cells of D. cavernosa after segregative cell
division (A) were taken out of the mother cell (B). A cell of B. forbesii was cut into
upper and lower portions (C). Aplanospores produced in the upper portion (D) were
taken out of the portion to obtain a sack of the cell wall (E). The daughter cells of D.
cavernosa were put into the sack of the cell wall of B. forbesii (F). An opening of
the sack was closed by tied with a leader (G).
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Fig. 2. Daughter cells of Dictyosphaeria cavernosa 2 h (A), 1 day (B), 2 days (C), 3 days (D) and 5 days (E) after segregative cell division. F, a part of chloroplasts
accumulated (open circle). G, an incipient tenaculum with lenticular shape (open circle). H, intercellular tenacula alternatively fastening neighboring daughter cells
together (arrows). I, a tenaculum with finger-like haptera. Surface views of the lateral sides where daughter cells adhered to each other 2 days (J), 4 days (K) and 7 days (L)
after segregative cell division. t, tenaculum; h, hapteron. Arrowheads, rows of tenacula.
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Fig. 3. Increase in the rates of Dictyosphaeria cavernosa daughter cells
producing tenacula in three different groups. Daughter cells were cultured apart
for 2-7 days (group 1, @) , 8—12 days (group 2, []) and 1315 days (group 3,
A ) after segregative cell division before packing in Boergesenia cell wall sacks.
Error bars, standard errors.
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Fig. 4. Tenacula produced by appressing daughter cells of Dictyosphaeria cavernosa to each other in Boergesenia cell wall sacks. As a group 1, daughter cells 7 days
after segregative cell division (A) were cultured for 14 days (B, C). Artificially splitting adhering daughter cells in B into the separate individuals shows tenacula that
were produced between the daughter cells that adhered together (C). As a group 2, daughter cells 12 days after segregative cell division (D) were cultured for 14 days (E,
F). Tenacula produced between daughter cells adhering to each other (F). As a group 3, daughter cells 15 days after segregative cell division (G) were cultured for 14
days (H, I). No tenaculum produced between adjacent daughter cells (I). Arrows, tenacula.
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Fig. 5. Daughter cells of Dictyosphaeria cavernosa were put together with different substrata in Boergesenia cell wall sacks and cultured for 14 days. Daughter cells
were brought into contact with hydrophobic surfaces of substrata such as glass beads (A) and zirconia balls (C) and produced tenacula along peripheries of the contact
surfaces with glass beads (B) and zirconia balls (D) 15 days after beginning of culture. Tenacula produced between daughter cells and glass beads wrapped in a
Boergesenia cell wall sack not inside out (E). No tenaculum on daughter cells was induced by contact with hydrophilic substrata agar blocks (F), tapioca balls (G) and
dead daughter cells (arrowheads) fixed with fixation (H). Arrows, tenacula.
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Fig. 6. Daughter cells of Dictyosphaeria cavernosa (asterisks) were put together with regenerated cells from protoplasts of Valonia (A) and aplanospores of Boergesenia
(D) in Boergesenia cell wall sacks and cultured for 14 days. B, Dictyosphaeria daughter cells produced tenacula along peripheries of the contact surfaces with Valonia
cells. C, Dictyosphaeria daughter cells produced tenacula along peripheries of the contact surfaces with Boergesenia applanospores. Fibulae (arrowheads) produced
by Valonia cells adhering to the surfaces of Dictyosphaeria daughter cells (B, C). No tenaculum or fibula formed on a Boergesenia cell (F). Asterisks, Dictyosphaeria

daughter cells; arrows, tenacula.
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Fig. 7. Inducing small lenticular cells of Dictyosphaeria cavernosa similar in structure to tenacula. Upper views of Dictyosphaeria daughter cells that were held
floating on the surface of culture medium (A-D). A, a part of cell exposed to air. Several cites where chloroplasts accumulated appeared along the boundary between
water and air (arrows in B) and developed into small lenticular cells (arrows in C), which later elongated like rhizoids (arrows in D). E, immunofluorescence of

perinuclear microtubules surrounding each of interphase nuclei. Dense distribution of perinuclear microtubules at the cites chloroplasts accumulated. F, brush-like
short microtubules located at the leading edge of centripetally growing septum. G, small lenticular cells (arrows) divided from a daughter cell by septa. H, random

arrangement of nuclei stained with DAPI.
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