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Brain Vesicle Structure and Formation of the
Hydrostatic Pressure Receptors in Larvae
of the Ascidian (Halocynthia roretzi)
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The tadpole larvae of most ascidians have two sensory pigment cells in their brain vesicle. The anterior
otolith pigment cell is sensitive to gravity, whereas the posterior ocellus pigment cell responds to light.
Besides these two sensory cells, the larvae also possess another type of sensory receptor cell: hydrostatic
pressure receptor (Hpr) cells. The Hpr cells have been presumed to sense hydrostatic water pressure, although
no functional analysis has been performed. In larvae of the ascidian Halocynthia roretzi, the development
of the Hpr cells and their structure in the brain vesicle are poorly understood. To investigate the morphology
and formation of the Hpr cells, we established a monoclonal antibody, Hpr-1, that specifically recognizes
Hpr cells. The Hpr-1 antigens became detectable in the brain vesicle at the late tailbud stage. Each Hpr
cell projected a small globular body, connected by a short stalk, into the lumen of the brain vesicle. The
brain vesicle showed remarkable left-right asymmetry. Pigment cells were located on the right side in the
lumen of the brain vesicle, whereas Hpr cells were present in the left side. After metamorphosis, the Hpr
cells were observed near the rudimental siphons of the juvenile.
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Fig. 1. The structures of brain vesicle and position of the hydrostatic pressure receptor {Hpr) cells in the tunicate tadpole,
Halocynthia roretzi. A-C, Paraffin sections stained with hematoxylin-eosin. D and E, Immunohistochemical staining of larvae
with the Hpr-1 antibody. A, A sagittal section. Broken line marks the outer area of the brain vesicle. B and D, Frontal
sections. Anterior is to the left. C and E, Transverse sections of the trunk region. Dorsal is up. B' and C', High-power
views of boxes in the panels B and C, respectively. In B' and C', small globular bodies (small arrows) of the Hpr cells
protruded into the lumen of the brain vesicle. White arrowheads indicate otolith cells, while black arrowheads represent
ocellus cells. Arrows indicate cells that are specifically recognized by the Hpr-1 antibody in the left cavity of the brain
vesicle. Scale bars, 100 #m.
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Fig. 2. Expression of the Hpr-1 antigen in Halocynthia larvae visualized by immunofluorescence. Anterior is to the left.
A and B, Lateral views. C and D, Dorsal views. Hydrostatic pressure receptor cells that are specifically recognized by
the Hpr-1 antibody in the brain vesicle are indicated by arrows. B and D, Morphology of the larvae corresponding to

photos A and C, respectively. Scale bar, 100 pzm.
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Fig. 3. Expression of the Hpr-1 antigen in Halocynthia specimens visualized by immunofluorescence. A, A late tailbud
embryo about 28 hrs after fertilization. C, A three-weeks-old juvenile. Arrows indicate cells that express the Hpr-1 antigen.
B and D, Morphology of the embryo and juvenile corresponding to photos A and C, respectively. Arrowhead indicates

the rudiment of siphons. Scale bars, 100 ym.
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