
SEPTATE JUNCTIONS FORMATION AND REMODELLING IN THE EPIDERMIS OF THE TERRESTRIAL
ISOPOD PORCELLIO SCABER DURING DEVELOPMENT

METHODS
We have analysed the epidermis in the tergites of adult animals, postmarsupial mancae, marsupial mancae and late-stage embryo. In mid-
stage embryo we analysed the dorsal area of the body. We have analysed the ultrastructural characteristics of septate junctions by
transmission electron microscopy and epidermal cells’ shape and size by light microscopy. Tergites were isolated from adult animals and
fixed in 2% formaldehyde and 2.5% glutaraldehyde in 0.1 M HEPES buffer or in the same fixation solution with EDTA. Embryonic and
postembryonic developmental stages of P. scaber were determined according to morphological characteristics established by Milatovič et
al. (2010). Samples were fixed in 2.5% glutaraldehyde in 0.1 M cacodylate buffer. All samples were postfixed with osmium tetroxide,
dehydrated and embedded in resin. Semithin (0,5 µm) and ultrathin (70 nm) sections were prepared with Reichert Ultracut S (Leica)
ultramicrotome. Semithin sections were stained with Azur II-Methylene Blue and imaged with Axioscope (Zeiss) light microscope
equipped with DFC290HD (Leica) digital camera and LAS V4.0 software. Ultrathin sections were contrasted and imaged with CM100
(Philips) transmission electron microscope equipped with Orius SC200 (Gatan) digital camera and Digital Micrograph software.
Schematic drawings were made with Biorender software.

Only adherens junctions were noted in epidermis (white arrowheads). They were
located more basally than in later developmental stages.

MID-STAGE EMBRYO (S13)
Adherens junctions (white arrowheads) are located subapically. Basally to them
individual electron dense septa (black arrowheads) and short strings of septa are
evidenced.

LATE-STAGE EMBRYO S16
We observed strings of consecutive septae (black arrows) basally to the adherens
junctions (white arrowheads). Strings of septa are longer than in embryo stages.

MARSUPIAL MANCAE
The epidermal cells of marsupial manca in premolt phase are slightly less
flattened than in other stages. Short arrays of septa (black arrows) are more
frequent which indicates remodelling of septate junctions.

MOLTING MARSUPIAL MANCAE

Septate junctions mainly consist of
long consecutive strings of septa
(black arrows).

POSTMARSUPIAL MANCAE
Similar as in postmarsupial mancae
long consecutive strings of septa
form septate junctions (black
arrows).

ADULT

Epithelial cells form cell junctions, complex connections between neighbouring plasma membranes. Cell junctions are essential for the
integration of cells into tissue and for regulation of paracellular transport. Remodelling of cell junctions occurs in relation to changes in
tissue architecture and function (1). Research on the dynamics of cell junctions has mainly been done on vertebrate tissues and for
arthropods results are primarily derived from work on Drosophila melanogaster (2). Our results on Porcellio scaber epidermis provide
novel data on cell junctions dynamics during development which takes place in marsupium. Epidermal epithelium is ectodermal in origin,
covers the body surface and forms the exoskeleton. It undergoes significant structural modifications during development in relation to
morphogenesis and molting through which tissue functions must be maintained. In invertebrates lateral plasma membranes are connected
with adherens junctions and septate junctions (3). Adherens junctions are located subapically and provide mechanical stability, while
septate junctions are located basally from them and regulate paracellular transport. The aim of this study was to determine the changes in
ultrastructure of cell junctions in the epidermal epithelium of P. scaber during development.
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RESULTS

Differentiation of septate junctions during development is characterized by formation of individual septa, followed by formation of
short strings of septa, until the formation of long and continuous strings of septa. Major ultrastructural modifications of septate
junctions in the epidermis coincide with the transition from embryonic to postembryonic development and with manca release from
marsupium when the most intense expansion of septate junctions was noted. In addition it is indicated that septate junctions are
intensively remodelled during the marsupial manca molt when there is also a slight change in the shape of epidermal cells. In this stage
septate junctions consist of shorter and discontinuous strings of septa, while in the preceding manca stage and the succeeding stages
strings of septa are long and continuous. Results show that the remodelling of cell junctions is affected by developmental processes as
well as major physiological changes like molting.

CONCLUSION
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Ultrathin sections: white arrowheads -
adherens junction,  black arrowheads -
individual septa, black arrows mark the
length of strings of septa
Schematic drawings: EC - epidermal
cell, AJ - adherens junction, S -
individual septae, SJ - septate junction,
C - cuticle, NFC - newly formed cuticle
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