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Purkinje cell morphology. Credit: Konstantinos Ampatzis

In a study published in PNAS, researchers from
Karolinska Institutet, the Royal Institute of
Technology (KTH), Nagoya University, and
Technische Universität Braunschweig show an
undiscovered heterogeneity of adult zebrafish
Purkinje cells, revealing the existence of
anatomically and functionally distinct cell types. 

The cerebellum, sometimes referred to as the "tree
of life," is an important brain structure that allows
us to perform smooth and coordinated movements.
The Purkinje cells which are the principal neurons
of cerebellar computations, were up until now
thought to be more or less identical.

"In our recent study, performed on adult zebrafish,

we show that the Purkinje cells are forming a mixed
population of neurons with distinct characteristics,"
explains Konstantinos Ampatzis, assistant
professor at the Department of Neuroscience and
corresponding author of the study.

"Importantly, the different types of Purkinje cells
were found to communicate extensively, allowing
them to process the motor program differentially,
revealing a new logic of the organization and
functionality of the cerebellum," he continues.

Besides the importance of the cerebellum in
movements, current studies also suggest it is
involved in several and diverse non-motor functions
such as cognition, emotions, learning, and social
interactions. Consequently, abnormalities in
cerebellar organization and functionality
characterize an array of different conditions,
ranging from ataxia to autism. A shred of common
pathological evidence in all these situations of the
cerebellum is the partial loss of Purkinje cells.

"The loss of Purkinje cells were thought to be
random because of the assumption that all are
similar, however, we can now reveal that these
cells are different and we anticipate that future
studies will disclose the existence of Purkinje cell
type related vulnerability, which is a common
feature in all neurodegenerative disorders,"
Konstantinos Ampatzis adds.

The study investigated the organization of Purkinje
cell population and probed their contribution to
locomotion, using anatomical, electrophysiological,
and behavioral approaches in adult zebrafish. It
challenges the notion that Purkinje cells are all
identical neurons by providing detailed evidence
that are organized into distinct types. 

What are the most important results? "We hope
that our research will set up the pillars to help us
better understand the involvement of the 
cerebellum in motor and non-motor functions,
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which could better explain the Purkinje cells'
pathophysiology," says Konstantinos Ampatzis.

Involved in the study are researchers from
Karolinska Institutet, the Royal Institute of
Technology (KTH), Nagoya University in Japan and
the Technische Universität Braunschweig in
Germany. 

  More information: Weipang Chang et al.
Functionally distinct Purkinje cell types show
temporal precision in encoding locomotion, 
Proceedings of the National Academy of Sciences
(2020). DOI: 10.1073/pnas.2005633117

  Provided by Karolinska Institutet
APA citation: Multiple Purkinje cell types: A new logic of cerebellar organization in zebrafish (2020, July
7) retrieved 4 November 2022 from https://medicalxpress.com/news/2020-07-multiple-purkinje-cell-logic-
cerebellar.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

                               2 / 2

http://dx.doi.org/10.1073/pnas.2005633117
https://medicalxpress.com/news/2020-07-multiple-purkinje-cell-logic-cerebellar.html
https://medicalxpress.com/news/2020-07-multiple-purkinje-cell-logic-cerebellar.html
http://www.tcpdf.org

