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Introduction

The embryonic mouse brain develops over a ~19-21-day pregnancy as 19 segments called neuromeres. Within ===fp
each, stem cells differentiate into RADIAL GLIA to NEUROBLASTS to NEURONS, following distinct trajectories

and speeds. Yet which specific cell population gives rise to which remains unclear, because each developmental
stage is measured in a different embryo, so the same cells cannot be directly followed over time. We analysed

more than 4 million cells across six stages (embryonic day E9.5 to E15.5) to develop a pipeline for reconstructing
lineage connections and uncovering how and when distinct neural populations develop. Previous studies have
identified a limited number of lineage relationships, providing benchmarks for this study.
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Validation

Validation against
established literature

*HybISS : hybridization-based in situ sequencing, a technique for detecting where specific genes are expressed within intact tissue
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Figure 3. Output of the established pipeline
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Conclusion Outlook

4,360 candidate parent-daughter relationships of which only half are
confirmed by a second method and just 60 have an unambiguous direction
11 of 11 literature relations recovered;_7 of 17 trees match preivous PhD work'
in this same lab ; 8 new lineage trees

Improving the pipeline by adding more embryos, more data, and more transcripts per cell to increase the

resolution and reliability of the resulting lineage trees.

Understand how brain region and cell position shape how cells develop within lineage trees across neuromeres.

Compare proliferation and differentiation across stages to determine when different cell populations develop

within each lineage.

o Broader applications : Use lineage trees to identify where and when proliferation or differentiation is disrupted

in neurodevelopmental disorders, and determine which cell populations and developmental stages are affected.
This could help identify where abnormalities arise along specific developmental trajectories.

la mannes

Different differentiation profiles across neuromeres reflecting anatomical
organization and regional identity
B new spatial transcriptomics-based pseudolineage analysis, validated against
established literature
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