
 

How a brainless sea blob still 'feels' touch
and crawls away in seconds without nerves or
muscles

June 19 2026, by Sayan Tribedi

  
 

  

Touch triggers travel. A cut causes Trichoplax to rapidly rotate the microscopic
anchors of its cilia (basal bodies), redirecting thousands of ciliary "oars" in
unison so that each half moves away from the injury—all without a nervous
system. Credit: generated by the author for illustrative purposes

For a flat sea creature just a few millimeters across, a gentle poke is
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instantly recognized as danger. Trichoplax adhaerens—a translucent blob
with no head, brain or muscles—scuttles away in seconds when touched.
Imagine a flattened multicellular amoeba moving as a single unit:
Trichoplax is only ~20 microns thick and a few millimeters wide. It
glides on surfaces by beating tens of thousands of cilia on its lower
epithelium (the underside), like microscopic oars dragging against the
water.

Yet unlike most animals, Trichoplax has no obvious front or back end,
no nerves or muscles at all. How can such a simple "crawling carpet"
steer or change direction without a brain?

A new study reveals the remarkable flexibility of this pinhead-sized
animal. While in most creatures, the orientation of each cilium is fixed
early in development and locked to the body's axes, Trichoplax achieves
its swift escape by reorienting its thousands of hairlike cilia.

The whole animal's direction is determined by the tiny anchors (basal
bodies) that set each cilium's beat, allowing it to behave as though it
"feels" the touch and flips the direction of its ciliary "oars" in unison.

The research is published in the journal Current Biology.

Steering without a compass

Deep video analysis revealed that the basal bodies under Trichoplax all
line up with the animal's current heading. As it crawls, there's a smooth
gradient of basal-body angles from one side of the disk to the other,
effectively setting the front of the animal. When Trichoplax stretches or
folds its body, these gradients shift—the pattern of ciliary beat changes
in step with the shape.

The new study shows that even a tiny change in body shape or
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mechanical stress causes the basal bodies to rotate in synchrony. This
means Trichoplax steers by reorienting its oars, not by any hidden
neurons. As the authors summarize, "Together, our results uncover a
rapid and coordinated mechanism of BB [basal body] reorientation that
links subcellular organization to whole-animal behavior."

  
 

  

Thousands of ciliary basal bodies across the underside of Trichoplax are color-
coded by their orientation, revealing a coordinated pattern that defines the
animal's direction of movement. The overlaid vectors show how the microscopic
"oars" align to steer the entire animal. Credit: generated by the author for
illustrative purposes

Touch and u-turn
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It wasn't obvious that a brainless blob could even detect touch. The
researchers gently poked Trichoplax individuals with a fine probe and
even bisected some with a microscalpel. Almost immediately—within
seconds—the basal bodies swung around together. The beating cilia
literally flipped direction. Each half of a cut animal suddenly crawled
away from the wound.

This negative mechanotactic response (moving away from a touch) relies
on basal-body rotation: as one scientist put it, "This negative
mechanotactic behavior is enabled by the reorientation of BBs, which
takes place across the entire lower epithelium on a timescale of
seconds." One of the authors even said the lab was "jaw-on-the-floor
surprised" when they first saw how quickly the cilia all pivoted around.

In a brained animal, sensing a poke might involve nerves; here, the entire
epithelium seems to have that built in. It's as if a crawling baby, upon
feeling a prick, instantly flips all four limbs to scuttle off. (In
Trichoplax's case, the "limbs" are cilia on every ventral cell.)

To test the mechanism, the team filled the seawater with a calcium
chelator and specific channel blockers—the result: no flip, no escape.
Blocking voltage-gated Ca²⁺ channels left Trichoplax insensitive; it kept
crawling as if unperturbed.

These results show the trick is calcium-dependent. In short, a mechanical
jolt triggers a wave of calcium in the lower cell layer, causing thousands
of basal bodies to rotate almost instantaneously. The animal then
resumes crawling—in the opposite direction.

Turning biology into machines

The discoveries came from a clever mix of modern methods. Wild
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Trichoplax were filmed gliding on glass, then fixed midcrawl and stained
with fluorescent markers for basal bodies and rootlet fibers. Automated
image analysis mapped the orientation of every basal body across the
whole underside of each animal.

"We basically froze the animal in motion and measured the angle of tens
of thousands of ciliary anchors," explains a co-author. That gave vector
maps showing the ciliary alignment before and after a poke. By
combining this with poking assays and drug treatments, they could link a
tiny subcellular twist to the whole animal's behavior.

This study fills a big gap: We knew Trichoplax could crawl toward food
or pause under a chemical cue, even without neurons, but we didn't
understand how it directed that motion. Now we see a direct line from
touch to movement. It suggests that even multicellular animals can adjust
their locomotion by purely mechanical rules, as opposed to electrical
nervous impulses.

A biology lesson for robotics and medicine

What's the point of a brainless escape act? Biologists see this as a
window into early animal evolution. Placozoans like Trichoplax split off
very early, so they offer clues to how the first animals got around. The
idea is that before brains evolved, tissues themselves computed
responses through physics.

As one commentator noted, the findings are inspiring new ideas in soft
robotics and active materials. Imagine a sheet of microscopic sensors
and motors that can steer itself with no central controller—a bottom-up
coordination like Trichoplax.

In humans, cilia have to point the right way, too (for example, in airways
or embryo development), so understanding how ciliary orientation is
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rapidly controlled might even inform medical science. For now, this
study offers a vivid story: a brain-free lifeform that runs away from a
poke by redistributing its hairlike ciliary blades in one smooth motion.

As one researcher put it, mechanical cues "trigger Ca²⁺-dependent,
coordinated, and fast reorientation of the ciliary basal bodies in
Trichoplax," literally linking touch to travel. It's a reminder that
sometimes even the smallest, simplest creatures can have remarkably
clever solutions.

  More information: Marvin Leria et al, Fast mechanosensitive and
Ca²⁺-dependent reorientation of motile cilia basal bodies in the
placozoan Trichoplax, Current Biology (2026). DOI:
10.1016/j.cub.2026.04.054
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