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Mapping the distribution of trace elements at the subcellular scale is analytically challenging 
but necessary to understand the mechanisms of uptake of toxic and beneficial elements into 
cells and organisms. For example, the uptake of both toxic and beneficial elements in plants 
and crops can affect the human diet [1]. Through the subcellular localisation of trace elements, 
it is possible to infer the pathways by which important elements are taken up, and how they are 
stored and accumulated. The use of isotopically labelled compounds allows for the possibility 
of pulse-chase experiments which can provide temporal information about uptake, mechanisms 
and mobilisation within cells and tissues [1]. 

This presentation will focus on the use of high lateral resolution SIMS imaging (NanoSIMS) 
and the sample preparation methodology required to preserve the distribution of diffusible and 
easily mobilised elements stored in water-based cell contents. 

This presentation will show how the NanoSIMS has been used to localize a range of important 
trace elements in many different plant tissues including the uptake of trace levels of iron into 
wheat grain using 57Fe stable isotope labelling [2] and the localisation of uranium in plant roots 
colonised with arbuscular mycorrhizal fungi. This presentation will also show how the 
NanoSIMS has been used to map nanoparticle distributions in plant roots and how isotopically 
labelled compounds can infer mechanisms of uptake in parasites. 

Throughout this presentation, complementary and correlative imaging will be emphasised to 
show how it has been used to gain a deeper understanding of the samples than could be obtained 
from one technique alone. 
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