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Abstract: Plastids, postulated endosymbiotic organelles, generally multiply by binary division across
the mid-plane of a pre-existing plastid, yielding two daughter plastids of equal size. A crucial player in
this process is a cytosolic dynamin-related protein 5B (DRP5B) or Accumulation and Replication of
Chloroplast 5 (ARC5), which constricts and severs the plastid membrane. While ARC5 localizes to the
plastid division site through its interaction with plastid envelope membrane proteins, the precise
mechanism of its recruitment to this site remains unknown. Moreover, daughter plastid separation
following membrane fission is poorly understood. Despite the significant influence of the endoplasmic
reticulum (ER) in plastid morphology and dynamics, previous studies did not consider its potential role in
plastid division. To investigate the role of ER in plastid division, this study employs time-lapse imaging
of stable transgenics of Arabidopsis thaliana expressing ER and ARC5-targeted fluorescent proteins. The
findings of this study strongly suggest the involvement of ER in facilitating ARC5’s recruitment to the
plastid division site and the separation of daughter plastids, expanding the current understanding of the
plastid division mechanism.
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