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Figure S1 related to Figure 1.  

Quantification of 2-NBDG fluorescence across the PSM reveals increased glucose uptake 
in posterior PSM after 21 hours in vitro culture. n=5, mean ± SDM. 
 

 

 

 

  



 
 
Figure S2 related to Figure 2.  
Metabolite pool sizes remain constant between posterior and anterior PSM over time. (A) 
The number of cells counted in individual posterior and anterior PSM samples is not 
significantly different, n=14, mean ± SDM. (B) Summed raw intensities as a measure of 
intracellular pool size over the time course, n=3, mean ± SDM. Analysis of mitotic index 
reveals no significant difference between the anterior and posterior of mouse PSM. 
Embryonic tails (E10.5) were fixed directly after dissection, mitotic cells were detected 
using anti-Phospho-H3 antibodies (C) and counterstained with DAPI (merged in D). (E) 
Quantification of percentage of cells in M-phase in anterior compared to posterior PSM 
(N=5, mean ± SDM). 

 



 
 
Figure S3 related to Figure 3. 
Control experiment in which samples were cultured for 13 hours in medium containing 
0.5mM Glucose and 10mM Pyruvate (in DMEM/F12).  
(A) Whole-Mount mRNA ISH for Lfng, Shh and Uncx4.1 following 13 hours culture is 
indistinguishable from results obtained in control medium (DMEM/F12=0.5mM 
Glucose), see Figure 3A 
(B) Kymograph depicting activity of LuVeLu reporter activity within the PSM (distance 
from tail bud, posterior, in micrometer). Explants cultured in 0.5mM glucose + 10mM 
Pyruvate ( in DMEM/F12) displayed regular cyclic activity of LuVeLu and segmentation 
throughout culture (indistinguishable from results obtained in control medium, 
DMEM/F12+0.5mM Glucose, see Figure 3C). n=3 
 
  
  



 
Figure S4 related to Figure 4. 
(A) Pyruvate binding analysis with recombinant mTurquoise-PdhR-cp173-Venusd 
protein by isothermal titration calorimetry (ITC). Shown are the raw calorimetric signals 
obtained during the stepwise addition of pyruvate to the protein solution (60 µM) in the 
ITC calorimeter. The fit of the data using MicroCal OriginTM software package shows a 
Kd of 21 µM. (B) Pyruvate binding analysis with recombinant mTurquoise-PdhR-cp173-
Venusd protein by in vitro FRET analysis. Data were fitted to a one site binding equation 
Y = Bmax*X/(KD + [X]), where X is the pyruvate concentration, Bmax is the maximum 
specific binding and KD is the dissociation constant using Graph pad Prism software. (C) 
Quantification of PYRATES-FRET signals before and after pyruvate addition in HeLa 
cells. Fluorescence quantification of donor and acceptor channels (mean ± SEM) before 
and after addition of 20mM Pyruvate (indicated by black bar). After addition of pyruvate, 
donor/mTurquoise fluorescence emission increases and acceptor/Venus fluorescence 
decreases. Overall, the Venus/mTurquoise ratio decreases upon addition of Pyruvate. The 
data is representative of 28 cell traces. (D) Library design for FRET optimization. 
Constructs with different mTurquoise (mTurq) and Venus (Ven) variants and different 
linker lengths (2, 4 or 8 amino acids (aa)) were used for FRET optimization.  
 
 
 
 

 
 
 
 



 

 
Figure S5 related to Figure 5. 
 
FRET/mTurquoise ratio gradients from center to periphery of 2D ex vivo cultures 
(cultured for 18h) before (grey) and 2h after (green) addition of 10mM pyruvate to the 
control medium. Addition of exogenous pyruvate leads to a ~16% drop in mean 
FRET/mTurquoise ratio. The slopes of gradient before and after addition of exogenous 
pyruvate are significantly different. **p < 0.001, analysis	
  of	
  covariance	
  (ANCOVA)	
  test	
  
of	
   linear	
  regression	
   lines. Data is mean ± SEM, n=10 samples from N=3 independent 
experiments.  
 
	
  
	
  
	
  
  



Table S1 related to Figure 1. Mouse embryo In Situ mRNA hybridization screen for 
genes coding for glucose carrier and metabolic enzymes. 
List of 113 genes whose expression was analyzed in 10.5dpc mouse embryos. The 21 
genes that were found to have elevated expression in the posterior PSM are shown in 
bold, genes without detectable expression are shown in red. 
	
  

	
  



Movie S1 legend, related to Figure 5. Real-time imaging of FRET-pyruvate sensor 
reporter PYRATES in 2-D ex vivo mesoderm segmentation assay. Tail bud mesoderm 
derived from a 10.5dpc mouse embryo heterozygous for the PYRATES transgene was 
used for 2-D ex vivo culture. Real-time imaging reveals the formation of a FRET ratio 
gradient from center to periphery during the course of ex vivo culture, which corresponds 
to cells with posterior and anterior PSM identify, respectively. A quantification of this 
movie is shown as kymograph in Fig5F. 
	
  




