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Sea stars use a multitude of small hydraulic organs (i.e., the tube feet or podia), to locomote, to strongly attach to the surrounding, and to pry open the mussels on which they feed. Podia are secretory organs in which two types
of adhesive cells co-secrete a blend of adhesive proteins 1o form the adhesive layer joining the podia to the substrate (1). Despite the paramount importance of podia in sea star locomotion, the regulation of the numlber of
podia sticking to a surface during movement is still poorly understood.

Experimental setup and analytical method

-

biosciences |

INSTITUT DE RECHERCHE EN BIOSCIENCES l '
DE UUMONS

‘_

|
L

Threshold
- Analyze particles Final video

e View of the oral surface area of

Glass plate Astferias rubens when it is crawling on P
the bottom of our experimental \//
Total internal reflection aguarium. The oral surface is covered 2

..... : Adjust contrast
—> Subtract background

| J

with thousand of podia (highlight).
e == f RX X __ -

'- " » = 2
.-).‘.,. -~ "

Sea water

- o
T o W - - o O -

Original video
B

LED
Camera

« Schematic of the phenomenon of total internal
reflection. The object which comes into contact with a
surface provided with the TIRF will diffuse the light and
this contact area will be llluminated.

Experimental aqgquarium equipped with a total internal
reflection (TIRF) system (highlight). Starfishes are allowed
to crawl and their movement are recorded with ©
camera placed under the aguarium.

* Flow chart of the image analysis method based
on thresholding that we have developed.
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Characterization of the adhesion mechanism during locomaotion | Asterias rubens locomotion

« The number of
sticking podia (1),
the total sticking
area (2) as well as
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1 Conclusion and perspectives

|
| In this project, we developed a robust technique for quantifying the number of podia sticking to the substrate during locomotion. Contrary to what is observed in other animails, it seems that the size of Asterias rubens has no impact on the mean crawling speed.

| A long-term goal for this project is o develop a biomechanical model of sea star locomotion based on the measurement of the adhesion energy exerted by a sea star according to the number of sticking podia.
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