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Whole-biofilm imaging at single-cell resolution is necessary for analysis of cellular
heterogeneity, functions of key biofilm matrix components and response to immune cells and
antimicrobials. To this aim, we developed a whole-biofilm clearing and imaging method, termed
instantaneous clearing of biofilm (iCBiofilm) which uses one of the reflective index-matching media
to observe biofilms at a single-cell resolution. Our method is applicable to several gram—positive
(Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus faecalis, Bacillus subtilis) and
-negative bacteria (Escherichia coli, Pseudomonas aeruginosa, Vibrio cholera), as well as the
eukaryote Candida albicans. Additionally, iCBiofilm enabled live and dynamic imaging of biofilm
development and response to antimicrobial agents, which has not yet been achieved by conventional
tissue—clearing methods. We believe that our study makes a significant contribution to the
|iterature because the application of tissue-clearing agents to biofilms has not been investigated
in depth, and our findings will contribute to the advancement of medical and industrial applications
of biofilms




