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Figure 1 - β-cell insulin secretion pathways [27].
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Figure 2 – Overview of the seven-staged (S1-S7) protocol for developing S7 cells, representing insulin-producing β-like cells. In each 
stage expressed key markers define its cell type [22]. 
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Figure 3- ESCs (P13+54) on day 3 of the experiment before receiving S1 Differentiation Medium for the first time. The cell populations 
are showing a confluency of 40-50%, 85-95%, 85-90% and ~98% for increasing cell densities respectively. 40x magnification is shown. 
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Figure 4 - DE gene marker expression of the Cell Density condition plate, normalized to S1 differentiation cells (relative to housekeeper 
HARP), where its progenitor cell was initially passaged with a cell density of 110K cells/cm2. Data is shown as mean ±SD, and 
expression rate is higher in 140K and 150K than the rest of the cell density conditions. 

 

Figure 5 – QPCR amplification curves of ESCs for target genes SOX17 and FOXA2, with HARP as the positive control. CT values of SOX17 
and FOXA2 are >35 cycles, which suggests no expression at all. 

 

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

CXCR4 SOX17 FOXA2 NANOGN
o

rm
al

iz
ed

 t
o

 S
1

 d
if

fe
re

n
ti

at
io

n
 c

el
ls

 1
1

0
K

 
ce

lls
/c

m
2

 (r
el

at
iv

e 
to

 H
A

R
P

) 

DE gene markers

DE gene marker expression: S1 Cell Density Plate 

110K

140K

150K

170K

>170K



14 
 

     

 

Figure 6 – CXCR4 expression of S1 differentiation cells (normalized to ESCs, relative to housekeeper HARP) from (a) the Cell Density and 
(b) CHIR-99021 plate. (c) CXCR4 expression was kept track as well during S1 cell development for day 1 (d4 S1) and day 3 (d6 S1) of the 
differentiation. D4 S1 and d6 S1 were from the 140K condition. Data is shown as mean ±SD, with the error quite high for the CHIR-99021 
plate.
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Figure 7 - NANOG expression in S1 differentiation cells (normalized to ESCs, relative to housekeeper HARP) from (a) the Cell Density and 
(b) CHIR-99021 plate. (c) NANOG expression was kept track as well during S1 cell development for day 1 (d4 S1) and day 3 (d6 S1) of 
the differentiation. D4 S1 and d6 S1 were from the 140K condition. Data is shown as mean ±SD, with most of the conditions showing a 
decrease in NANOG expression. 
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Figure 8 - DE gene marker expression of the CHIR-99021 condition plate, normalized to S1 differentiation cells (relative to housekeeper 
HARP), where its progenitor cell was initially passaged with a cell density of 110K cells/cm2. Using 0.6 µM CHIR-99021 decreases DE 
gene marker expression compared to using higher concentrations. Data is shown as mean ±SD, with the error being really high for most 
conditions.
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Figure 9 – Based on (a) the forward and side scattering and (b) the representative FACS plot, it can be shown that PE intensities were 
measured, being characterized with middle sized cells with not many granules. However, (c) histology mean values of the S1 
differentiation cells and the ESCs are overlapping, suggesting CXCR4 are being expressed in both cell lines with low validity. 

 

Figure 10 - (a) Undifferentiated ESCs (P13+54) and (b) S1 differentiated cells differ in morphology. ESCs are more round/oval-shaped, 
whereas S1 differentiation cells were more elongated on day 6 of the experiment. A 200x magnification is shown.
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