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Human pluripotent stem cells (PSCs) have broad applicability for cell therapy and other
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Figure 1. Cell morphology, adhesion and fold expansion determined using the Cyquant® DNA assay and the BioStation CT (Nikon). (A) Phase contrast images of hES2 seeded substrates 3 days post-seeding (scale bars = 500mm). (B)
Percent cell adhesion after 1 day relative to the Matrigel™ control determined using the Cyquant® DNA assay (N=3). (C) Fold expansion of hES2 cells at day 3 relative to day 1 time-points on commercial substrates calculated using the
Cyquant® DNA assay (N=3). (D) Phase contrast images of hES2 seeded substrates 3 days post-seeding acquired on the BioStation CT (scale bars = 500mm). (E) Percent cell adhesion after 1 day relative to the Matrigel™ control
determined using CL-Quant software to measure cell area coverage from images obtained on the BioStation CT (N=3). (F) Fold expansion of hES2 cells from day 1 to day 4 on commercial substrates, calculated using CL-Quant software
to measure the area of cell coverage for images acquired using the BioStation CT (N=3). Substrates 7 and 8 were omitted from graphs E and F as the CL-Quant software was unable to distinguish cells from hydrogel features.
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= The non-destructive BioStation CT assay allows users to acquire temporal data
with the preparation of fewer samples than would be needed in a conventional

Substrate 3 Substrate 4 Substrate 5

300 y = 732 3e0-51x

R?=0.984

Fold expansion
=
o

Calculated cell size (um?)

200
c . DNA or cell count based assay.
100 == =  An exponential relationship describing the average cell size as a function of
0 ) : : | . 6 0 . . . . . time was observed. This relationship was exploited to correct area based
4 5 0 1 2 3 4 5

analysis of cell growth to obtain absolute cell numbers.
Substrate 6 Substrate 7 Substrate8 " The fluorescence module incorporated in the BioStation CT enabled analysis of
Oct4d* expression and could be further developed for additional markers.

Days Days

Figure 2. Method for the correction of the BioStation CT (Nikon) cell coverage results to account for changes in individual cell area as
a function of time for Matrigel™. (A) Phase contrast images of Matrigel™ substrates acquired on the BioStation CT (scale bars =
200mm) showing the compaction of cells during the culture period. (B) Effect of culture time on the area occupied by one individual cell
for Matrigel™ substrates. The total cell area coverage for a given well was divided by the total number of cells, every 24 hours over a 6
day culture period. A trend line representing an exponential decay adequately accounted for changes in cell area over time, and
provided a mathematical formula for correction of cell coverage data. (C) Fold expansion of cell numbers and cell area normalized

=  Future work will investigate application of the cell area corrected BioStation CT
approach to other substrates and culture conditions.

relative to day 1. The Grey line represents fold expansion calculated on the basis of an increase in cell number (measured using the Figure 3. Maintenance of pluripotency on commercial substrates. Fluorescence images of =  CL-Quant software will be utilized to determine differential Oct4* expression
Nucle-ocounter NC-200™). The G.-reen line represents folc?l expan.sion Ca|Cl:I|atEd on the basis of a'n increase in c.eII area, and th.e Cya.n Oct4 expression on cell seeded commercial substrates (scale bars = 500mm). Differential among the various substrates.
Blue line represents fold expansion calculated on the basis of an increase in cell number, by applying the correction formula outlined in expression of Oct4 is observed depending on substrate, with similar Oct4* expression

(B) to the cell area data (i.e. green line). observed on S1, S4 and S5 substrates as on the Matrigel™ control.



