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Early in the evolution of bilaterian animals cell types diversified, giving rise to a wide range of cell type
families which allow for the complexity of animals. Animal bodies can be composed of hundreds of cell
types, which differ in their location, morphology and physiology. These individual cellular traits result

from the distinct sets of genes which are expressed in different cell type families™. Platynereis dumeriliii,
an annelid worm, is a powerful model for studying the evolution of cell types due to its phylogenetic
location relative to other model organisms. At 6dpf the cells of Platynereis have differentiated into a set

of types comparable to other bilaterians. Additionally, Platynereis develops stereotypicallyz's, opening
the door for correlative multimodal exploration where multiple techniques cannot be conducted on a single
individual.

Here we establish a link between gene expression and morphology for the entire body of Platynereis by
combining whole animal volume electron microscopy (from serial blockface scanning electron
microscopy) with whole mount in situ hybridization for over 200 genes (using the technique of profiling

by signal probably mapping4) of Platynereis at 6dpf. The data is integrated into an open access atlas, The
‘Multimodal Platy Browser’ , to explore the cells of Platynereis (approximately 12000 cells). Additionally
the Browser provides a platform that can be expanded to include additional data from different modalities
at vary scales, including further electron microscopy sources, such as subvolumes from FIBSEM (Focused
ion bean scanning electron microscopy), and x-ray tomography.

This multimodal atlas is a unique resource to unravel cell types and their gene expression and morphology
profiles while also retaining information on their precise location within the full body plane. Used as a
reference, it serves as a map for targeting specific sites in individuals at the same stage. Applying
multimodal correlations, which incorporates x-ray tomography, we are developing new workflows to
investigate individual cell or tissue types.

A case study for a single cell type investigation which benefits from correlative workflows is the

photoreceptors. Platynereis possess both rhabdomeric and ciliary photoreceptor cell typ935'6, which is also
proposed to be the case for the common ancestor of bilaterians, Urbilateria. The larval eye of Platynereis
is of particular interest as it undergoes considerable morphological changes during early development
(48hpf - 6dpf). Effective targeting and correlative methods are required for clear identification of cells,
based on morphology and expression of gene which code for light sensitive opsin proteins. The potential
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for an eye to shift from rhabdomeric to ciliary based photoreceptor would have significant implications
for the evolution of photoreceptors.
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