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of iPSCs derived neurons    

in support of drug discovery applications
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The discovery of reprogramming patient derived somatic cells

into induced pluripotent stem cells (iPSCs) has offered a

promising tool for disease modelling as they can be used to

generate large numbers of cells and varied tissue types

including human neurons which are relevant to CNS related

diseases. Although methods for iPSCs generation have been

well established, protocols for a highly consistent and scalable

iPSCs neuronal differentiation still need further optimization to

produce cost effective and reproducible neuronal cells.

Charles River has performed molecular and functional

characterization of human glutamatergic cortical neurons

(ioNEURONS/glut) differentiated from iPSCs using the forward

reprogramming technology developed by Bit Bio.

The advantage of this technology, consisting of forced

expression of transcription factors, provides an alternative to

conventional differentiation protocols as it accelerates lineage

conversion and stem cell specification.

Here we have tested iPSCs derived glutamatergic neurons

(ioNEURONS/glut) from Bit Bio for the expression of markers of

the neuronal lineage, functional readouts, and their ability to be

used for high throughput screening (HTS). All together our

preliminary data indicates that ioNEURONS/glut provide a

promising platform to advance drug discovery programs in a

physiologically relevant cell type of the CNS.

FIGURE 1. Glutamatergic neurons (ioNEURONS/glut) were

differentiated from human NGN2 opti-ox iPSCs generated by

Bit Bio according to their published protocol1. This figure

shows a schematic representation of the neuronal

differentiation protocol (A) and example images of neurons at

different time of differentiation (B).

3 MORPHOLOGICAL PROFILE

▪ 26400 electrodes
▪ 2x4 mm2 recording area    
▪ 17.5 µm electrode pitch
▪ Low-noise readouts, 2.4 µVrms

▪ Electrical stimulation
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5 HTS COMPATIBILITY

FIGURE 3. MaxWell Biosystems’ MaxOne

Single-Well is a high-density microelectrode

array (MEA) system. The high numbers of

electrodes spaced closely to each other

together with large sensor area and low noise

readout enable high-resolution imaging of the

neuronal cell electrical activities at sub-cellular

and network levels.

Key features

FIGURE 4. Examples of activity maps based on firing rate (A and A1), spike

amplitude (B and B1) and % of active electrodes (C and C1) show a time-

dependent increase of activity during neuronal maturation from 2 to 3 weeks post

plating. (D) Distributions of all electrode mean firing rates and electrode spike

amplitudes at these two time points. Representative voltage traces from five

electrodes at week 2 (E) and week 3 (F). All recordings were made in BrainPhys

media.
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FIGURE 5. HTRF and CTG assays in ioNEURONS/glut neurons treated with

tool compound. Compound titration shows concentration response curve in all

three assays (mean±sd of 2 replicates). Average signal/background of 2

experiments is excellent for CTG, but lower for both HTRF assays due to

lower assay sensitivity.

6 CONCLUSIONS

Charles River has characterised glutamatergic cortical neurons (ioNEURONS/glut) derived by Bit Bio using the forward reprogramming technology. Preliminary molecular data using ICC showed expression of pan neuronal marker

βIIItubulin already 2 days post plating and cortical and glutamatergic marker after 9 days of differentiation. Moreover MEA analysis using the MaxOne high resolution MEA system showed presence of spontaneous activity at 3 weeks

post plating when neurons were cultured in Brain Phys media. Finally TR-FRET (HTRF) assays for Huntingtin (HTT) and protein kinase B (AKT) proteins and CTG assay showed lower signal but low variability indicating a good

suitability for HTS platforms. Further work will be required to fully characterise ioNEURONS/glut function (e.g. co-cultures with astrocytes) and compound response. However, ioNEURONS/glut provide a promising platform to advance

drug discovery programs in physiologically relevant cell type of the CNS.
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FIGURE 2. Immunocytochemistry (ICC) of ioNEURONS/glut at day 2 and 9 of

differentiation. Cells show presence of pan-neuronal marker βIIItubulin already after 2

days of differentiation and cortical TBR1 and glutamatergic vGlut1 markers at day 9.
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