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3. Action potentials can be evoked in both WT and
MeCP2 KO neurons

2. Most WT and MeCP2 KO neurons do not fire
spontaneous action potentials.

Overview 1. In vitro development of passive membrane properties
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NSC’s — Neuronal differentiation protocol
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The composition of external recording solution was: 140 mM NaCl, 2.5 mM
KCI, 2 mM CaCl2, 1.3 mM MgCl2, 10 mM glucose, 10 mM HEPES pH 7.3. The
composition of internal recording solution was: 120 mM K-gluconate, 20 mM
KCI, 3 mM MgCl2, 5 mM EGTA, 0.5 mM CaCl2, 4 mM Na2-ATP, 0.3 mM Li-GTP,
10 mM HEPES pH 7.3.

Upon establishing the whole cell configuration, we measured the passive
membrane properties for every cell as well as spontaneous action potential
firing, intrinsic excitability and the expression of voltage-gated sodium
currents.

We performed gramicidin perforated patch clamp recording using 50 pg/mL
gramicidin in KCl containing internal solution. GABAA receptors current were
elicited with 100 ms puff of 100 uM GABA every 30 secs.

amplitude and (B) no change in current density with longer differentiation. Values were
binned into 2-4 weeks, 5-8 weeks and 9-10 weeks; and presented as average + SEM (no. of

neurons).

compared to E18 rat cortical neurons (positive control). sPSCs were
recorded from 25 WT and 19 MeCP2 neurons at week 8 and week 9
timepoint.

Conclusions-
1. A verylow percentage of all human stem cell-derived neurons develop a mature functional phenotype, evidenced by 1) great variability in functional properties and 2) absence
of synaptic activity even with up to 2 months of in vitro differentiation. Only 23% of WT NSCs and 34% MeCP2 KO NSCs met the minimal criteria of exhibiting a hyperpolarized
resting membrane potential (£-50 mV) and could fire at least one evoked action potential.
2. Rigorous electrophysiological characterization was unable to identify conspicuous differences between the MeCP2 KO and isogenic control genotypes. We could not confirm
differences in spontaneous post-synaptic currents in WT and MeCP2 KO neurons as reported by Mok et al (2022), nor differences in the chloride reversal the reversal potential
(Ecapa) between WT and MeCP2 KO neurons, as reported by Tang et al (2015).
3. These results emphasize the importance of robust validation of functional properties of human iPSC-derived neuronal lines and their culture methods, before deploying them
for target validation and/or drug optimization efforts in drug discovery research.
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Figure 6B: Both WT and MeCP2 KO
neurons showed increased GABA
amplitude at 4-6- and 7-10-weeks
time, under whole-cell
configuration. Values presented as
average * SEM (no. of neurons).
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