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Editorial
Complex and specifically orchestrated process, embryogenesis can 

be at hand through different methodologies, where microscopy took 
the main role. At first, photonic microscopy enabled to describe the 
different morphological events of embryogenesis and provided normal 
tables of development for many organisms, from marine invertebrates 
to lower vertebrates such as amphibian. Noticeably, Differential 
Interference Contrast (DIC) microscopy, also called Nomarksi 
Interference Contrast, brought deeper insights in spatiotemporal 
descriptions like for fertilization in sea urchin [1] and gastrulation 
in Drosophila [2]. To go further, process for image analysis were 
developed to gain the understanding of embryogenesis events in 4D. 
One can mention the development of methodology and algorithms to 
automatically analyze the segmentation of ascidians notochord cells, 
in order to get an improvement of cell segmentation’s analysis derived 
from DIC, and to provide comprehensive local mobility map [3]. 
Nevertheless, DIC is infeoded in that case to animal models exhibiting 
transparency during their early development or organogenesis.

However, DIC inherently suffers from a lack of specificity that 
can be counterbalanced by using fluorescent dyes. Both can be 
used simultaneously and provide complementary observations : 
morphological phenotypes gathered by DIC, combined with specific 
fluorescent reporters, brought embryogenesis descriptions from global 
morphology towards individual cellular behaviors. Such strategy was 
quite successful in model like Caenorhabditis elegans. For example, 
apoptotic and necrotic cells can be identified in a developing larva and 
cell lineage can be achieved [4,5]. Whereas DIC microscopy did not 
evolved per se, its use was favored by the growth of computing power 
and the increasing ability to extract information from time-lapse 
imaging. Thus, quantitative data can be provided during segmentation 
at high spatial and temporal resolution and can be applied to numerous 
substructures like centrosome, a mitotic spindle element [6]. One can 
also note that though automatic analysis from time-lapse imaging 
of DIC pictures might be quite demanding, it does not suffer from 
tedious genetic experimentations nor artifact potentially promoted by 
fluorescent dyes engineering.

To go beyond the structural or cellular description of embryogenesis, 
molecular tools came to enlarge the toolbox in microscopy. The so-
called FRET-based biosensors allow to dissect cellular decision like 
cell cycle progression, differentiation or even migration. Indeed, these 
molecules report for enzymatic activities of key players, i.e. Erk and PKA 
[7,8]. From their initial structures, these biosensors can be optimized 
[9] and provide dynamic maps at the subcellular level, enlightening hot 
spots of kinase activity in the case of Kinase Activity Reporters (KAR)
[8]. Though it can be achieved in living cells, the further step that has
to be performed, is to bring the biosensors in animal models where
embryos are not transparent: herculean tasks have been undertaken
and transition is on its way [9].
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