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Supplementary Figure Legends 

 

Figure S1. ES cells exit naïve pluripotency after mitosis (related to Figure 1) 

A) Representative confocal microscopy images of ES cells expressing REX1-GFP 

(green) and GAP43-mCherry (magenta), 5h or 40h after being placed in N2B27 

supplemented with 6 µM of RO-3306 or equivalent DMSO volume. Scale bars: 10 µm. 

B) Dot plot showing REX1-GFP intensity 40h after removal of 2i/LIF for cells treated 

with 6 µM RO-3306 (purple) or DMSO (control, grey). Mean and standard deviation 

are shown. N=2. C) Dot plot showing proliferation rate over 24h of ES cells treated 

with DMSO (grey) or 6 µM RO-3306 (purple). Mean and standard deviation are shown. 

N=5. D) Representative confocal images showing cell areas 40h after 2i/LIF removal 

and treatment with DMSO (top) or 6 µM RO-3306 (bottom). GAP43-mCherry (magenta) 

is shown as a membrane marker. One Z-plane is shown around the middle plane of 

the cells. E) Dot plot showing cell area 40h after removal of 2i/LIF in presence of 

DMSO (grey) or 6 µM RO-3306 (purple). Mean and standard deviation are shown. 

N=2. F) Plot of REX1-GFP mean intensity in cells expressing REX1-GFP and GAP43-

mCherry during exit from naïve pluripotency, as a function of time. 0h: time of 2i/LIF 

removal. Mean and standard error of the mean are plotted. N=3, n= 33. G) Bar graphs 

showing the expression of key pluripotency genes (left) or genes associated with naïve 

pluripotency exit (right), as assessed by qPCR, during exit from naïve pluripotency. 

Values are normalized to RNA levels at 0h. The mean and standard error of the mean 

are shown. N=3. H) Plot of REX1-GFP mean intensity in naïve ES cells expressing 

REX1-GFP and GAP43-mCherry, as a function of time before and after cell division. 

The mean and standard error of the mean are plotted. N=2, n= 11 mother cells and 

22 daughter cells. I) Left: schematic outlining the analysis of the robustness of the 
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correlation between time of naïve pluripotency exit and time of division. Right: 

cumulative probability of correlation coefficients R2 (see Methods for details) arising at 

random (purple), plotted together with the experimental correlation (green). All scale 

bars: 10 µm. 

 

Figure S2. Inducing naïve pluripotency exit early in the cell cycle leads to faster 

loss of naïve pluripotency (related to Figure 2) 

A) Bar graph showing the percentage of cells in each phase of the cell cycle assessed 

by comparing FUCCI2a fluorescence in cells sorted by cell size; the “small” cell 

population is compared to the ungated population (G1: red; G1/S: yellow; S/G2/M: 

green; black: exit of mitosis). Mean and standard error of the mean are plotted. N=2. 

B) Bar graph showing the percentage of cells in each phase of the cell cycle, as 

determined by single cell RNA sequencing analysis, 6h after triggering naïve 

pluripotency exit in cell populations sorted by size (the “early cell cycle” population 

corresponds to the cells sorted as small, see (A)). G1: red; S: light green; G2/M: green. 

C) Heat-map showing the Log2 counts of the levels of expression of the main 

pluripotency genes for the two cell populations obtained by sorting cells by size, and 

placed in N2B27 for 6h. Early cell cycle (small cells): pink; ungated: blue. D) Bar graph 

showing the percentage of cells displaying high or low expression levels of Tfcp2l1 

and Tbx3, used to assess exit from naïve pluripotency (see Methods). Early cell cycle: 

pink; ungated: blue.  

 

Figure S3. Confinement induces strongly asymmetric divisions with no effect 

on exit from naïve pluripotency dynamics (related to Figure 3) 
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A) Time-lapse spinning-disk confocal microscopy images of a naïve ES cell 

expressing H2B-RFP (red) and labeled with CellMaskTM deep red (cyan) dividing in a 

10*10 µm channel (top) or an 8*5 µm channel (bottom). Time in min; 0 min: anaphase. 

One Z-plane is shown. Scale bar: 10 µm. B) Dot plot representing the sister cell 

asymmetry ratio (ratio of cell lengths in the channels) of H2B-RFP ES cells dividing in 

8*5 µm, 6*8 µm or 10*10 µm channels. Mean and standard deviation are plotted. N=2 

for each condition. C) Graph showing an example of REX1 intensity time course for 

two daughter cells resulting from an asymmetric division in a 8*5 µm microchannel. 

0h: time of division.  

 

Figure S4. Additional experiments investigating abscission dynamics during 

naïve pluripotency exit and the effects of abscission on exiting the ES cell state 

(Related to Figure 5) 

A) Dot plot showing the fraction of cells associated with a midbody remnant (number 

of midbody remnants divided by number of cells in a given analysis frame) detected 

in colonies of naïve H2B-RFP ES cells and during exit from naïve pluripotency. 

Midbody remnants are defined as CRIK spots not attached to a bridge. Mean and 

standard error of the mean are shown. N=2. B) Dot plot showing the fraction of cells 

with bridges (number of bridges divided by number of cells in a given analysis frame) 

as a function of cell density (quantified as the number of cells per frame of fixed 

dimension) for cells plated on laminin (growing in 2D colonies) at different times of exit 

from naïve pluripotency. p-value of Pearson correlation <0.0001. C) Box plot showing 

RNA levels for H2B-RFP ES cells treated with Scrambled siRNA (SCR, black) or 

siRNA against Alix (orange) for 24h in 2i/LIF (Naïve, left) or for 24h in 2i/LIF followed 

by 6h in N2B27 (Exit, right). Values are normalized to SCR controls. Mean and 
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standard error of the mean are shown. N=5 for 2i/LIF and N=2 for 6h after 2i/LIF 

removal. D) Box plot showing RNA levels for H2B-RFP ES cells treated with 

Scrambled siRNA (SCR, black) or siRNA against Alix (orange) for 24h in 2i/LIF 

followed by 24h in N2B27. Values are normalized to SCR controls. Mean and standard 

error of the mean are shown. N=5. E) Dot plot showing the proliferation (number of 

cells recovered divided by number of cells plated) after 24h of culture in 2i/LIF for ES 

cells treated with Scrambled siRNA (SCR, black) or siRNA against Alix (orange). Mean 

and standard deviation are plotted. N=7. 

 

Figure S5. Additional experiments showing that interfering with abscission 

impairs exit form naïve pluripotency (related to Figure 7) 

A) Dot plot showing the fraction of cells with bridges (number of bridges divided by 

number of cells in a given analysis frame) in naïve H2B-RFP ES cell colonies 

maintained in Serum/LIF or allowed to exit naïve pluripotency for 24 or 48h. Mean and 

standard error of the mean are shown. N=2. B) Dot plot showing the fraction of cells 

associated with a midbody remnant (number of midbody remnants divided by number 

of cells in a given analysis frame) in naïve H2B-RFP ES cell colonies maintained in 

Serum/LIF or allowed to exit naïve pluripotency for 24 or 48h. Midbody remnants are 

defined as CRIK spots not attached to a bridge. Mean and standard error of the mean 

are shown. N=2. C) Box plot showing RNA levels for H2B-RFP ES cells treated with 

Scrambled siRNA (SCR, black) or siRNA against Alix (orange) for 24h in Serum/LIF, 

then cultured in N2B27 for 24h. Values are normalized to SCR controls. Mean and 

standard error of the mean are shown. N=2. D) Schematic showing the relationship 

between CEP55, ALIX (and ESCRT-I components, such as TSG101), and ESCRT-III. 

E) Box plot showing RNA levels in naïve cells treated with Scrambled siRNA (SCR, 
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black) or siRNA against Cep55 (orange) for 24h. Klf2 levels are shown as a negative 

control. Values are normalized to SCR controls. Mean and standard error of the mean 

are shown. N=2. F) Dot plot showing the fraction of cells with bridges (number of 

bridges divided by number of cells in a given analysis frame) for ES cells treated with 

siRNA Scrambled (SCR, grey) or Cep55 (orange), maintained in 2i/LIF or allowed to 

exit naïve pluripotency for 24 or 48h. Mean and standard error of the mean are shown. 

N=2. G) Dot plot showing the fraction of cells associated with a midbody remnant 

(number of midbody remnants divided by number of cells in a given analysis frame) 

for ES cells treated with siRNA Scrambled (SCR, grey) or Cep55 (orange), maintained 

in 2i/LIF or allowed to exit naïve pluripotency for 24 or 48h. Midbody remnants are 

defined as CRIK spots not attached to a bridge. Mean and standard error of the mean 

are shown. N=2.  H) Dot plot representing the number of colonies surviving in a 

clonogenicity assay (see Figure 2A) for ES cells treated with siRNA Scrambled (SCR, 

grey) or Cep55 (orange) for 24h in 2i/LIF, then placed in differentiation-promoting 

medium for 24h. Mean and standard error of the mean are shown. N=3. 

 

Figure S6. Triggering premature abscission and midbody release accelerates 

exit from naïve pluripotency (related to Figure 7) 

A) Representative example of a bridge laser ablation experiment where the midbody 

remains connected to one of the daughter cells after ablation. Cells are labeled with 

SIR-Tubulin. Ablation is highlighted with the red thunderbolt and the location of the 

midbody with a pink arrowhead. One Z-plane is shown. Scale bar: 10 µm. B) Plot 

showing REX1-GFP mean intensity for the ablated cells pictured in (A) as a function 

of time. D2 is the daughter cell retaining the midbody. 0h: time of 2i/LIF removal. Lines 
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are fitting curves and the time of REX1-GFP downregulation is determined from the 

first inflexion point (see Methods).  
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Figure S6
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