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Cell fate is controlled by the polarity and the asymmetric
segregation of transcription factors (cell fate determinants)

What’s about nuclear division?
Does mitotic nuclear envelope remodelling contribute to the formation

of sibling nuclei with different identity (= different transcriptional activity)?

Background: Drosophila neural stem cells (neuroblasts) divide
asymmetrically to generate sibling cells with different cell fate
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Questions

Asymmetric nuclear division in neural stem cells generates sibling nuclei 
that differ in size, envelope composition and chromatin organization

Does asymmetric nuclear division 
contribute to cell fate?3

2
How to remodel and divide  
a nucleus asymmetrically?

1
How to maintain a nuclear 

compartment during mitosis?



1. A nuclear compartment is maintained during mitosis, labelled with markers of the inner nuclear membrane (Klaroid), outer nuclear
membrane (Klarsicht; not shown) and endoplasmic reticulum (Bip-HDEL)

2. Nuclear Pore Complexes (NPCs) are disassembled during mitosis (Nup58 used as NPC marker), leading to the loss of nuclear
envelope diffusion barrier (as shown with NLS::GFP). Reassembly of NPCs is asymmetric and sibling nuclei display different size

3. A lamina is maintained during mitosis (as shown with LamDm0) and is required to prevent the dispersion of nuclear membrane
fragments (revealed by EM) into the cytoplasm. Lamin depletion leads to their dispersion & stem cell death (no nuclear reformation)

Mitotic neuroblasts undergo semi-closed mitosis thanks to the maintenance of a mitotic lamina



4. Nuclear division is a sealing-dependent process induced by the
spindle (yellow arrowhead; easier to see in cells failing cell division).
Asymmetric spindle in WT neuroblasts generates two nuclei with
different size (moderate asymmetry) and leads to an asymmetric ER
partitioning responsible for asymmetric nuclear growth (not shown;
strong final asymmetry)

1. NPC disassembly & maintenance of mitotic lamina
(semi-closed mitosis)

2. Asymmetric nuclear sealing spindle-dependent
3. NPC assembly
4. Differential nuclear growth, asymmetric chromatin

packing & H3K4me2 distribution
5. Cortical release/nuclear import of cell fate determinants
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5. Asymmetric nuclear division is associated with a ≠ chromatin
packing between sibling nuclei (as shown by DAPI intensity), and
also with an increase of H3K4me2 histone marks in small nuclei
(not just due to a higher density, as shown
by the graph) before cortical release of
Prospero (in yellow on the staining)

Asymmetric nuclear division contributes to the formation of sibling nuclei with different identity

Summary

Asymmetric nuclear division is controlled by the spindle and ER reservoir, and is associated with a differential
chromatin packing & asymmetric distribution of Histone marks between sibling nuclei
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