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Human induced pluripotent stem cell (h-iPSC)-derived cerebral
organoids offer a promising alternative to rodents to circumvent the
issue with species divergence. The aim of this research is to develop
and characterise h-iPSC-derived cerebral organoids as a human in
vitro model of ischaemic stroke using chemical induction and oxygen-
glucose deprivation (OGD).
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Figure A & B: Flow cytometry shows pluripotency for surface markers (SSEA-4, TRA-1-60, TRA-1-81). Test shows
pluripotency of cell lines as all surface markers were expressed. Optimisation is required for a double positive expression
across markers.

Figure C, D & E: Cerebral organoid linear growth profile and comparison. Both CO11.1SAO and CO13.1SAO showed
linear growth with CO13.1SAO cerebral organoids exhibiting a steadier growth dynamic as compared to CO11.1SAO.

Figure F & G: Welch's t test for homoscedasticity and residual plot was carried out to show if the variance of errors
(residuals) is constant in the linear growth curve. This establishes that both CO11.1SAO and CO13.1SAO had residuals
around zero suggesting a linear growth pattern (G). But higher variability was seen in CO11.1SAO, hence CO13.1SAO
shows homoscedasticity while CO11.1SAO shows heteroscedasticity (F&G).

 While flow cytometry validated the pluripotency state of the h-
iPSCs, further optimisation is needed to achieve consistent double
positive expression across markers.

 Cerebral organoids demonstrated a steady and progressive
increase in diameter, with growth trajectory expressing an almost
linear curve. However, the error bars (SEM) indicated a relatively
small variation across replicates. This could suggest an inherent
line-specific differences in growth capacity or dynamics which
could reflect genetic or epigenetic variability between h-iPSC lines.

 Welch's t test for homoscedasticity, residual and heatmap plots,
and the normal quantile to quantile curve plot all support the
validity of the linear growth curve, because both organoid lines
meet the assumption of normality.

 Work in progress: ongoing optimisation aims to establish a robust
in vitro stroke model ready for therapeutic testing.

Figure H: Normal quantile to quantile curve plot reveals that both datasets closely follow the diagonal line of best fit with
only very minor deviations visible at the extremes (endpoints), suggesting that residuals are approximately normally
distributed.

Figure I: Welch's t test Heatmap using a visualisation threshold of ±50 scale bar for the residuals, shows CO11.1SAO to
have stronger variability whereas CO13.1SAO appears more balanced with milder upregulation or suppression.

Figure J: Representative image of a cerebral organoid at day 6 in vitro (DIV 6).
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