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Abstract

Cell division is a biological process during which all cellular components must be distributed among the daughter cells. The division process requires 
firm coordination for success. Microscopy is utilized to observe this procedure in living cells. Cell division studies are important for scientists to gain 
a better understanding of such phenomena as growth of an organism, proliferation, and reproduction. This article shows how sharp 3D images of live 
fission yeast cells acquired with a THUNDER Imager enable the study of subcellular structures like the ring and spindle pole body.

Introduction

The fission yeast Schizosaccharomyces pombe is an ascomycete unicellular fungus that has served as an important model system for studying 
diverse biological processes that support life, such as the cell cycle, cell morphogenesis, apoptosis, and aging. Its small cell size, however, 
imposes a significant challenge for live acquisition studies using conventional microscopy where small structures appear blurred by the out-of-
focus light. For this reason, traditionally these studies have been carried out using spinning disk microscopy.

Methods

A THUNDER Imager 3D Live Cell has been used with instant computational clearing (ICC) to obtain sharp 4D images of live fission yeast cells 
expressing the ring marker Rlc1-mCherry (myosin II regulatory light chain) and spindle pole body marker Pcp1-GFP (pericentrin/kendrin). To overcome 
the high autofluorescence levels typical of media commonly used for growing yeast, such as YES, the cells were mounted on top of an agarose 
coating pad, so as to minimize the amount of medium needed.

Results

The images below demonstrate that the THUNDER Imager 3D Live Cell, together with ICC, is able to provide clear and high-contrast images of 
fluorescently labeled fission yeast cells.followed by an Extended Depth of Field (EDoF) projection.

Video 1: Dividing fission yeast S. pombe stained with two markers against spindle pole bodies (Pcp1-GFP, green) and cytokinesis ring (Rlc1-mCherry; red). Left: raw 
widefield imaging. Right: THUNDER imaging with ICC. Sample mounting and protocol by Javier Encinar del Dedo, image acquisition by Elena Rebollo, Molecular Imaging 
Platform, IBMB - Molecular Biology Institute of Barcelona, Spain.

https://www.leica-microsystems.com/products/thunder-imaging-systems/
https://www.leica-microsystems.com/products/thunder-imaging-systems/p/thunder-imager-cell/
https://www.leica-microsystems.com/products/thunder-imaging-systems/p/thunder-imager-cell/
https://www.leica-microsystems.com/fileadmin/academy/2021/Studying_Cell_Division/Yeast_Composite_WF_Thunder_combined_scale.mp4
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Cell mounting protocol (by Javier Encinar del Dedo):

	> 0.2 g of agarose are dissolved in 10 ml of medium and kept at 65 °C to avoid solidification.

	> 15 µl of coating solution are pipetted on top of slides pre-heated at 42 °C, and a second slide is placed on top and kept for 15 minutes.

	> After removal of the second slide, the agarose pad is ready to pipette 1.5 µl of cell in early log-phase.

	> A coverslip is finally placed on top of the cells before going to the microscope.

	> A water immersion lens is recommended to help avoid optical aberrations (63x 1.2 NA) in order to improve the computational clearing.

This short protocol enables fission yeast divisions to be followed for about 1 hour when imaging with a THUNDER Imager 3D Live Cell. Around 
16 planes and a minute scale interval were used to achieve low photobleaching and sharp imaging at the subcellular level.
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