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Morphogenesis of the marine ciliate Pseudokeronopsis flava (Cohn, 1866) Wirnsberger
et al., 1987 (Protozoa: Ciliophora: Hypotrichida) *
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Abstract  Morphogenetic events during the binary division of the little-known marine hypotrichous ciliate, Pseu-
dokeronopsis flava (Cohn, 1866) Wirnsberger; Larsen & Uhligs 1987, collected from the littoral area of Zhanjiang,
South China are described based on protargol-impregnated specimens. The basic process in the Zhanjiang population corre-
sponds well with other congeners and presents the following characteristics: 1) in the proter, the oral primordium and un-
dulating membranes-anlage generate de nowvo under the surface of the buccal cavity, and hence clearly separated from the
fronto-ventral-transverse-cirral anlagen in the proter; 2) the old adoral zone of membranelles in the proter is completely
replaced by newly-built structures; 3) the fronto-ventral-transverse-cirral anlagen in both the proter and opisthe originate
apokinetally; 4) the oral primordium, undulating membranes-anlagen and the FVT-cirral anlagen in the opisthe develop
from the same anarchic field of basal bodies; 5) marginal cirral rows and dorsal kineties develop in a usual way, of which
the anlagen appear within the parental structures and stretch toward both sides to replace the old structures; 6) in the
process of morphogenesis, macronucleus segments divide without prior fusing. The phylogenetic significance of these mor-
phogenetic events are discussed. Compared with other taxa in spirotrichs, the phenomenon of the subcortical origin of the
oral primordium in the proter of the present species iss in the authors’ opinion, possibly a convergent feature [ Acta Zoo-
logica Sinica 51 (1J: 81—88, 2005].
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Fig.1  Morphology of Pseudokeronopsis flava

a. Ventral view in vivo, arrow to show transverse cirri. b. The yellow-brownish pigments or granules which are grouped along
the marginal cirri and dorsal kineties. c¢. The shape and distribution of granules, arrow marks the colourless granules, double ar-
rowheads indicate yellow-brownish pigments. ds e. Infraciliature on both ventral (d) and dorsal (e) sides, double arrowheads in
d refer the endoral membrane, arrow in d marks the buccal cirrus, arrowhead in d indicates the posterior ends of midventral rows.
AZM: Adoral zone of membranelles. DK: Dorsal kineties. FC: Frontal cirri. FTC: Frontoterminal cirri. LMR: Left marginal
row. Ma: Macronuclei. MC: Marginal cirri. Mi: Micronuclei. MVR: Midventral rows. PM: Paroral membrane. RMR: Right

marginal row. TC: Transverse cirri. Bar=60 pm.
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Fig.2 Morphogenesis of Pseudokeronopsis flava

a. Ventral view, arrow points to oral primordium in the proter, double arrowheads indicate the fronto-ventral-transverse-cirral anlagen
in the proter, arrowhead marks the oral primordium in the opisthe. b. Ventral view, arrowhead refers the developing OP in the prot-
er» double arrowheads mark the fronto-ventral-transverse-cirral anlagen in the proter, arrow demonstrates the OP in the opisthe. c.
Ventral view, figure to show the OP in the proter. d. Ventral view, arrow indicate the frontal cirrus derived from the anterior end of
undulating membrane-anlage, arrowhead marks the joint part of OP, undulating membrane-anlage and fronto-ventral-transverse-cirral

anlagen, double arrowheads indicate the marginal row anlagen. e. Dorsal view in late stages of morphogenesis, arrow shows the dorsal

kinety anlagen.

EM: Endoral membrane. OP: Oral primordium. PM: Paroral membrane. Bars in Fig. c¢: 10 pm. Bars in Fig. a, b, d» e: 60 pm.
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Fig.3 Morphogenesis of Pseudokeronopsis flava, showing infraciliature on ventral (a, b, ¢) and dorsal (d)
sides in late stages of morphogenesis

a. Ventral view, arrow marks the newly formed buccal cirrus. b. Ventral view, double arrowheads indicate the frontoterminal
cirri> arrow marks the buccal cirrus. ¢, d. Ventral and dorsal views of the same individual, double arrowheads mark the frontoter-

minal cirri, arrow refers the buccal cirruss arrowhead indicates the transverse cirri. Bar=60 pm.
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Explanation of Plate
Plate |

Ventral view, Pseudokeronopsis flava from life.

[

b. Ventral view, arrow shows the yellow-brownish pigments which are grouped along the marginal cirri and midventral rows, arrowhead indicates the
“blood-cell-like” granules.

. Dorsal view, arrowhead refers the yellow-brownish pigments which are grouped along the dorsal kineties.

o

o

. Ventral view, Pseudokeronopsis flava after protargol impregnation.

e. Ventral view, arrowhead marks fronto-ventral-transverse-cirral anlagen in the proter.

——

. Ventral view, arrow refers the undulating membranes.

. Ventral view of same cells in Fig. f; arrowhead to show oral primordium generating under the surface of buccal cavity in the proter.

o u e}

. Ventral view, double arrowheads refer the oral primordium in the opisthe.

i. Ventral view, arrowhead indicates fronto-ventral-transverse-cirral anlagen, double arrowheads mark the undulating membranes-anlage, arrow shows
the adoral membranelles promordium in the opisthe.

j. Ventral view, arrow marks buccal cirrus derived from fronto-ventral-transverse-cirral anlagen in the proter.

k. Ventral view, arrow indicating marginal cirral anlagen. .

1. Ventral view, arrowhead marks the migration of frontoterminal cirri.

m. Ventral view, arrow indicates buccal cirrus in the proter.

Bars in Figs.a> d: 100 pm, bars in Figs.bs ¢ e—j» I, m: 30 pm, bars in Fig.k: 60 pm.
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