C. elegans learning and decision making in T-shaped mazes
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Background & Introduction

C. elegans demonstrate non-associative learning (habituation)

and they are capable of associative learning and imprinting. i I Simple T-maze (90°/90° );
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Mazes have been broadly used as a tool to investigate the ability ) L D075 S & Angled T-maze (60°/120°)
of organisms to learn navigation-related tasks and to test their : A

decision making process.

We introduce a custom-made T-shaped maze platform, the
Worm-Maze, to explore C. elegans' navigation, learning and
decision making. We characterize this new behavior in relation
to diverse environmental cues, and we explore the role of
chemosensation, mechanosensation and propriosensation.

We show that aging has a differential effect on maze-related
behaviors, as middle-aged worms can still locate food in the
maze, but their learning ability is severely declined.

Methods
Maze design & fabrication 3D-printed maze rpold;
) . Maze dimensions in mm;

Individual mold closeup;
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Experimental process

Basic Control experiment

Control experiment (empty maze):
process followed for N2 and mutant
strains, as a reference case.

Right

Training (food)/Testing (no food)

experiment: process followed for

N2 and mutant strains with T-
/.y Shaped mazes, and for N2 with
cantered mazes.
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Testing maze — g

Control Experiment:

no inherent preference

Training/Testing Experiment:

Results

worms locate food and learn where to turn
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First-time evidence of space-related navigational learning in C. elegans
Learning observed after a single training session and is detected very shortly after
Learning is a multisensory behavior and leads to biased decision making

w Worm-Maze is suitable for running behavioral assays to monitor decision
making, learning and sensory integration in worms

-~ Aging has a differential effect on worms” behaviors, implying that aging does
not affect all neurons and neuronal circuits uniformly
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