
 

CaMKIIβ key in transducing Ca²⁺ transients
to initiate autophagosome formation: Study
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Model for the role of CaMKIIβ in transducing ER Ca2+ transients to
autophagosome formation on the ER . Credit: Zhang Hong's group

Transient Ca2+ fluctuations on the surface of the endoplasmic reticulum
(ER) can induce liquid-liquid phase separation (LLPS) of the autophagy
initiation complex FIP200, forming FIP200 puncta and triggering
autophagosome formation. However, the mechanisms by which these
transient Ca2+ fluctuations persist during autophagy induction, and how
they are decoded to trigger the formation of FIP200 puncta, remain
unclear.

A study led by Prof. Zhong Hong at the Institute of Biophysics of the
Chinese Academy of Sciences, and published in Molecular Cell, sheds
light on the role of CaMKIIβ in responding to ER Ca2+ transients and its
involvement in triggering the LLPS of the autophagy initiation complex
FIP200 during autophagosome formation.

The researchers found that, under autophagy-inducing conditions,
transient Ca2+ fluctuations occur on the ER surface. In response,
CaMKIIβ dissociates from its bound actin filaments, forming punctate
condensates, and becomes the site for FIP200 puncta formation.

Importantly, the study demonstrates that CaMKIIβ directly interacts with
FIP200 and regulates the LLPS and physicochemical properties of the
FIP200 complex through phosphorylation, thereby controlling the
formation of autophagosomes.

Additionally, CaMKIIβ is revealed to be involved in regulating the
amplitude, duration, and propagation of ER Ca2+ transients during
autophagy induction.
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https://doi.org/10.1016/j.molcel.2024.12.005
https://phys.org/tags/autophagy/


 

The researchers also highlight that mutations in CaMKIIβ associated
with neurodevelopmental disorders (such as MRD54) can disrupt
autophagy, suggesting that abnormal autophagic activity may play a
significant role in the onset and progression of these diseases.

"This study not only deepens our understanding of the autophagy
initiation mechanism at the basic biological level, but also provides new
insights and breakthroughs for potential therapeutic directions in
autophagy regulation and diseases such as neurodevelopmental disorders
," said Prof. Zhang.

  More information: Qiaoxia Zheng et al, Ca2+/calmodulin-dependent
protein kinase II β decodes ER Ca2+ transients to trigger autophagosome
formation, Molecular Cell (2024). DOI: 10.1016/j.molcel.2024.12.005

Provided by Chinese Academy of Sciences

Citation: CaMKIIβ key in transducing Ca²⁺ transients to initiate autophagosome formation: Study
(2025, January 3) retrieved 4 October 2025 from https://phys.org/news/2025-01-camkii-key-
transducing-ca-transients.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)

3/3

https://phys.org/tags/neurodevelopmental+disorders/
https://dx.doi.org/10.1016/j.molcel.2024.12.005
https://phys.org/news/2025-01-camkii-key-transducing-ca-transients.html
https://phys.org/news/2025-01-camkii-key-transducing-ca-transients.html
http://www.tcpdf.org

