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IDR Visualisation and APC/C–Ribosome Interactions 
 
Background and Aims 
Ubiquitin-mediated proteolysis is a fundamental process in cell biology, regulating cell division, 
differentiation, and stress responses. The Anaphase-Promoting Complex/Cyclosome (APC/C), 
a multi-subunit E3 ubiquitin ligase, orchestrates mitotic transitions and also plays key roles in 
non-dividing cells, including DNA repair, neuronal development, and metabolic control. 
Despite increasing insights into its catalytic core, critical regulatory mechanisms—particularly 
those involving intrinsically disordered regions (IDRs)—remain largely unexplored due to their 
dynamic, structurally elusive nature. 
This IMSUT project addressed two interconnected aims: 

1. Visualising IDR Dynamics in the APC/C System using high-speed atomic force 
microscopy (HS-AFM), to observe real-time structural flexibility. 

2. Exploring the APC/C’s Interaction with Ribosome/mRNA Dynamics, focusing on the 
Apc3-loop, a putative regulatory IDR. 

Summary of Progress and Results 
Aim 1: Visualisation of IDRs by HS-AFM 
The primary objective of this visit was to investigate the behaviour of APC/C IDRs using HS-
AFM. Under the expert guidance of Dr. Y. Matsuo in Prof. Inada’s lab, I received hands-on 
training in setting up, operating, and analysing data from the HS-AFM system. This practical 
experience was one of the most valuable 
outcomes of the visit. 

We successfully visualised dynamic 
filamentous structures in wild-type 
recombinant APC/C complexes, consistent 
with IDR movement. To validate their origin, 
we analysed a loop-less APC/C mutant lacking 
major IDRs. In this variant, most dynamic 
movements were suppressed, strongly 
suggesting that the structures observed in the 
wild-type complex arise from IDRs (Figure 1). 
Some residual motion was still detected, 
indicating that additional minor IDRs or other 
flexible elements may also contribute. 

Interestingly, we observed a unique 
behaviour in which a domain transiently 
detached from and re-attached to the APC/C 
core—analogous to a “dog on a lead.” While 
the biological relevance of this dynamic 
remains unclear, it presents an intriguing 
phenotype for future investigation in vivo. 
 
Aim 2: APC/C and Ribosome/mRNA Dynamics 
To test whether the Apc3-loop contributes to APC/C's interaction with ribosomal or mRNA-
related processes, we utilised an auxin-inducible degradation system (AID-Apc3) in cultured 
cells, developed previously. Upon indole-3-acetic acid (IAA) addition, total RNA was collected 
over a time course and analysed for changes in mRNA maturation. This analysis was 
performed by Inada’s lab. No significant differences were observed between Apc3-depleted 
and control cells. While this result does not support a direct role for Apc3 in RNA processing 
under the tested conditions, it is not conclusive. Due to time constraints, further mechanistic 
follow-up was not undertaken during this visit. 
 
Conclusion 



This project built on our earlier collaborative work with Prof. Ando’s lab (Kanazawa University), 
in which we first achieved real-time visualisation of APC/C IDRs using HS-AFM. In this follow-
up study, conducted at IMSUT, we extended the analysis by incorporating additional APC/C 
variants, including ‘loop-less’ mutants, to better define the structural origins of dynamic 
elements within the complex. While the physiological relevance of these IDR movements 
remains to be fully explored, the technical training, expanded experimental insights, and 
continued collaboration developed during this visit provide a solid foundation for future 
investigation. 

I am sincerely grateful to Prof. Inada and his team for their generous support, 
stimulating discussions, and the welcoming, intellectually vibrant environment at IMSUT. 
 


