
​Electric Fish Keep From Blinding Themselves With These​
​Brain Cells​

​Combo of fast and slow changes to cell connections helps fish continually​
​learn and filter out electrical interference​

​Brain cells of different types that filter out noise in a fish that senses its environment using electric pulses.​
​(Krista Perks / Sawtell lab / Columbia’s Zuckerman Institute)​
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​NEW YORK, NY —​​The brain cells you see in the above image help an African fish​
​decode electric signals to spot prey, scan its murky surroundings and communicate with​
​its fellows. By rigorously mapping how these cells in the electrosensory lobe are wired​
​together, scientists at Columbia's Zuckerman Institute and their colleagues reveal how​
​this brain area continually learns to filter out interference that would otherwise blind the​
​fish’s electric sense. They report​​their findings​​in​​Nature​​.​

https://www.nature.com/articles/s41586-026-10690-6


​The African weakly electric fish, also known as the elephantnose fish, possesses​
​specialized organs on its skin to not only detect electric fields, but to also emit electric​
​signals that help it scan the environment and communicate with other members of its​
​species, similar to what bats and dolphins do with acoustic signals. However, the​
​electric signals this fish radiates interfere with its ability to sense electric fields from its​
​surroundings, much like screaming makes it hard to hear anything else.​

​For decades, scientists have been fascinated with a specific circuit in this fish’s​
​electrosensory lobe, which learns to make predictions that enable the fish to​
​compensate for the interfering signals it generates. This learning manifests as the​
​strengthening or weakening of connections between a subset of cells in this circuit, a​
​process known as synaptic plasticity.​

​However, there were many questions as to why some of the cells in this circuit​
​displayed a slow form of plasticity, while others exhibited fast plasticity. How did these​
​different kinds of cells coordinate to compensate for noise correctly? Why did different​
​types of plasticity even exist at all in this circuit?​

​To discover how this brain circuit achieves its goal, the scientists used electron​
​microscopy to create an extremely high resolution map of the network formed by the​
​brain cells within the fish’s electrosensory lobe. They found that the electrosensory lobe​
​always pairs cells that have fast plasticity with cells that possess slow plasticity.​

​“The faster cells may learn quickly, but they are more vulnerable to random, less​
​consistent, noise,” said study co-lead author​​Salomon​​Muller​​, PhD, a postdoctoral​
​researcher in the Abbott & Sawtell labs at Columbia’s Zuckerman Institute. “The slower​
​cells help provide stability, helping cancel out what are ultimately the consistently​
​interfering signals.”​

​All in all, this brain circuitry lets the electrosensory lobe continually learn what​
​interference the fish are generating from their own emissions and rapidly filter it out.​

​"Anything else that's detected will pop out and be readily perceptible," said study​
​co-lead author​​Krista Perks​​,​​PhD, an associate research​​scientist in the Sawtell lab.​

​These findings not only shed light on how biological brains keep learning throughout life​
​but could also yield insights on building better mechanical brains. Artificial intelligence​
​often struggles with continual learning. When AI models learn new information, they​
​sometimes catastrophically forget much of what they learned before.​

​"Biological systems have a lot to teach artificial systems," said​​Nathaniel Sawtell​​, PhD,​
​the study's co-senior author, a principal investigator at Columbia’s Zuckerman Institute​

https://sawtell-lab.neuroscience.columbia.edu/people/salomon-zev-muller
https://sawtell-lab.neuroscience.columbia.edu/people/krista-e-perks
https://zuckermaninstitute.columbia.edu/nathaniel-sawtell-phd


​and a professor of neuroscience at Columbia’s Vagelos College of Physicians and​
​Surgeons.​

​###​

​The​​paper​​, “Connectome analysis of a cerebellum-like​​circuit for sensory prediction”​
​was published in​​Nature​​on September 2, 2026.​

​The full list of authors includes Krista E. Perks, Mariela D. Petkova, Salomon Z. Muller,​
​Michael Genecin, Adishree Ghatare, Richard Schalek, Yuelong Wu, Michal​
​Januszewski, Viren Jain, Jeff W. Lichtman, L.F. Abbott, and Nathaniel B. Sawtell.​

​This work was funded by grants from National Institutes of Health (NIH NS075023 and​
​NS118448) to N.B.S. and (U24NS109102, U19 NS104653, and UM1NS132250) to​
​J.W.L. and from the Gatsby Foundation to LFA.​

​The authors report no conflicts of interest.​

https://www.nature.com/articles/s41586-026-10690-6

