
EDITORIAL

Editorial for the SEB 2020 special issue ‘dynamic organisation of the nucleus 
across kingdoms’

This special issue is a collection of papers sub-
mitted by authors invited to participate in the 
2020 Society for Experimental Biology meeting 
on the theme of 'Dynamic Organisation of the 
Nucleus Across Kingdoms', co-organized by 
Roland Foisner, Philippe Colas, David Evans and 
Katja Graumann. The conference presentations 
were postponed to 2021 (https://www.sebiology. 
org/events/event/seb-antwerp-2021) due to the 
impact of Covid-19, but these collected papers 
written in the summer and autumn of 2020 pre-
sent the cross-kingdom insights and novel findings 
that were central to the aim of the meeting. The 
meeting is the 3rd in a series [1, 2] intended to 
highlight the immense value of sharing knowledge 
of the nucleus across kingdoms. Here we present 
a combination of review and original results and 
methods providing new insights into the field in 
a landmark year.

Understanding the origins of the structural com-
ponents of the nucleus underpins many of our efforts 
to advance understanding of mechanisms and func-
tion. This collection of papers provides significant 
insights – both across kingdoms [3] and in detailed 
reviews of the current state of knowledge in higher 
plants [4, 5]. One of the fascinations of studying the 
dynamic structure of the nucleus is the way in which 
a range of conserved functions are carried out by 
such a diversity of lineage-specific components. 
While a small number of highly conserved proteins 
point back to their presence in the Last Eukaryotic 
Common Ancestor, many show a surprising diver-
sification and even functionally conserved proteins 
show a wide range of structural characteristics. 
Indeed, from this collection of papers, the reader 
can only wonder whether the statement of Padilla- 
Meija et al. [3] that ‘findings suggest a rather surpris-
ing level of divergence associated with a structure 

that, in a very real sense, defines the eukaryotic cell’ 
is, in fact, an understatement.

While recognizing the limitations imposed by 
the challenges of defining the nuclear proteome, 
Padilla-Meija and coworkers [3] provide detailed 
comparative insights into its evolution using care-
fully selected data from protozoans to mammals. 
Through a comparative analysis of previously 
described datasets from model systems and by 
expansion of this data, for instance, by searching 
using queries from Trypanosoma brucei, they pro-
vide a valuable coverage of nuclear constituents, 
structure and function, providing insights and 
a data set of great value for further exploration. 
Nuclear Envelope Associated (NEA) proteins pro-
vide particular challenges. Some are also found in 
other cellular locations, others are synthesized at 
the NE; others are multifunctional, with only 
a small part of their activity at the NE and many 
have only been characterized in one model organ-
ism while their functions in others are uncertain. 
There is much to be done!

Two other papers in the collection expand the 
overview of Padilla-Meija to consider advances in 
knowledge of the plant nuclear proteome and its 
function. Groves et al. [4] provide a comprehensive 
survey of the proteins described to date associated 
with the plant NE, their interactors, locations and 
functions. Most are lineage-specific, though some 
proteins (particularly the SUN domain proteins) 
and many functions of the NE are conserved. Here 
also, significant divergence is observed in keypro-
teins, even at the species level. While much founda-
tional information has been gained from the model 
plant Arabidopsis thaliana, full understanding 
requires data from a wide range of species; this is 
provided in this review and in the review by Evans 
et al. [5].
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In the second plant review, Evans, Mermet and 
Tatout [5] seek to make the rapidly expanding 
knowledge of the plant nucleus available for appli-
cation in crop science. Just as work on the mam-
malian nucleus informs our understanding of 
a number of diseases, so also work on plants 
provides opportunity for meeting global challenges 
in food production. Knowledge of chromatin 
structure and positioning and its effect on gene 
expression, of signaling at the NE, of the role of 
plant NE proteins in responses to biotic and abio-
tic stress all provide opportunities for the selection 
of enhanced traits in plants.

Two additional papers complete the Special Issue. In 
an example of the highly specialized functions under-
taken by members of nuclear protein families, Moser 
et al. [6] build on previous work on the role of plant 
KASH-domain proteins in the tip-growing pollen tube. 
They show for the first time that the active positioning 
of the vegetative nucleus in proximity to the pollen tube 
tip is required for response to reactive oxygen species 
(ROS) and for Ca2+ signaling; this is interestingly 
directly associated with the role of KASH proteins of 
the WIP family in nuclear positioning. In the second 
paper, Dubos et al. [7] build on work to develop 
automated systems to analyze the shape, structure and 
function of the nucleus through the publicly available 
ImageJ plug-in NucleusJ 2.0. Developed initially for 
application in plants, this plug-in is appropriate for 
the analysis of images of the nucleus across kingdoms.

Taken together, these papers illustrate the great value, 
encompassed in the principles of these special issues and 
the meetings that underpin them, of sharing knowledge 
and methods across kingdoms. From highly conserved 
proteins, structures and functions, to the highly divergent 
and sometimes highly specialized systems under study, 
these papers provide a valuable resource for anyone 
studying nuclear dynamics and function.
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