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In morphogenetic process, appropriate coordination of cell devision, migration, growth and death contribute
to making complex animal bodies. The appendicularian, Oikopleura dioica, is a simple planktonic tunicate. It
has rapid growth speed, short life cycle (five days at 20°C), small number of cells (less than 3000 cells in
juvenile) and a transparent body. We consider that it would be possible to describe every cell behavior from
one cell to adult using this “simplest chordate™. Using time-lapse imaging of larval development, some
interesting morphogenetic processes were observed.

First, three cell populations exhibit long-distance migration. (i) A single multinucleated oral gland precursor
migrates anteriorly within the trunk region and eventually separates into two cells on the left and right sides.
(ii) Endodermal strand cells are collectively retracted from the tail into the trunk and form the rectum in adult
trunk. (iii) Two subchordal cell precursors individually migrate out from the trunk to the tip of the tail. The
migration of subchordal cell precursors starts when the endodermal strand cells enter the trunk, and follows the
same path but in an opposite direction to the endodermal strand. Surgical removal of the trunk and the tail tip
from the tail demonstrated that the endodermal strand cells do not require the trunk for migration, and that the
subchordal cell precursors would be attracted by the distal part of the tail. This well-defined, imvariant and
traceable long-distance cell migration provides a unique experimental system for exploring the mechanisms of
versatile cell migration in this simple organism with a chordate body plan.

Second, I observed and describe epidermal patterning during larval development. The trunk
epidermis, called oikolpastic epithelium, is elaborate and patterned to secrete the complex house
and food concentration filter within the house. It is subdivided into bilateral territories that are
characterized by invariant number, sizes, and shapes of epitherial cells of monolayer. First, I
determined nomenclature and named most of cells in adult epidermis. Second, I observed the
patterining processes by time-lapse imaging. The pattern was not evident at hatching, and
rapidly formed in 5 hours post hatching. Orientation of cell division, but not cell death or
migration, is basically important factor for this patterining process.

Time-lapse imaging of the epidermal cells revealed some interesting and region specific pattern formation
processes. (i) Fol region comprises of rows of aligned cells in the anterior lateral region. Cells were arranged
into the rows by only D-V oriented cell divisions, and region boundary might be already formed before or just
after hatching. (ii) Eisen region is a rosette that consists of large seven cells in the lateral region. The rosette
was formed by cell migration and rearrangement without cell division at about 5 hpf. (iii) A pair of right and
left big spherical cells in the anterior-ventral region of the trunk undergo successive asymmetric and unequal
cell divisions in a stem cell manner. The smaller daughter cells move towards the ventral midline to generate a
chain of cells, and the bigger one stays there gradually decreasing its size at every cell division. (iv) A row of
cells along the dorsal midline: The divisions of cells on both sides of the midline show the mirror image
left-right symmetry on the orientation and timing. (v} Labeling of a blastmere of the 2-cell stage embryo, which
roughly gives rise to the left or right side of the body, revealed that the boundary of the descendant cells does
not match with the midline of the trunk epidermis. These studies of oikolpastic epithelium patterning would
provide an interesting model system to analyze cell behaviors in generation of elaborate and intricate 2D
cellular pattern in an invariant way at a single cell level.
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