Improved Alzheimer's disease models using neuronal and microglial live-cell analysis in 2D and 3D
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Summary & Impact Inhibiting phosphorylation selectively affected neuronal health & outgrowth
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Patient-derived AD IPSCs yielded lower neurite processes than healthy controls Log [OKA] (M)

— Co-cultures of SH-SY5Y neuroblastoma and U87 astrocytic cells were stably transfected with NucLight-Orange or NucLight-NIR (Sartorius), respectively

- 2D neurite outgrowth:
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IncuCyte® System for continuous live-cell analysis
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IncuCyte® Live-Cell Analysis System IncuCyte® Software IncuCyte® Reagents and
Consumables

A fully automated phase contrast and two-

color fluorescence system that resides

within a standard cell incubator for optimal

cell viability. Designed to scan plates and

flasks repeatedly over time.

Fast, flexible and powerful control hub for _ _
continuous live-cell analysis comprising A suite of non-perturbing cell

image acquisition, processing and data labeling and reporter reagents
visualization

Studying Neuro-Inflammation: iPSC microglia enqulf aggregated A3 peptide
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pH4.5-5.5
pHrodo® Labeled Cells Added Phagocytosis Initiated Formation of the Phagosome
to Phagocytes Following Receptor Activation Engulfment of pHrodo® labeled
Little or no pHrodo® fluorescence Formation of the phagocytic cup. cells by pinching off. The acidic
while apoptotic cells remainin the environment of the phagosome
pH 7.4 extracellular environment. (pH 4.5-5.5) leads to increased
pHrodo® fluorescence.
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— hiPSC microglial precursor cells (Axol Bioscience) were seeded into 96-well plates at 30,000 cells/well and differentiated to mature microglia for 2 weeks.
Peptides were labelled using IncuCyte® pHrodo® Orange Cell Labelling Kit and aggregates were formed at 37°C for 48h prior to assay and added to cells (0.4
- 300 pg/mL). Phase and fluorescent images were acquired in IncuCyte® for 36h.

— Representative images comparing AP uptake and differences in morphology between cell lines at 24h.

— Kinetic graphs display the cell-type, aggregation and concentration-dependent response to pHrodo® labeled AP peptide over time. Where different cell
types were compared fluorescence area was normalized to phase area to account for variations in cell morphology and number. Bar chart displays orange
area for each concentration at 24h.

Elevated cytokine levels observed in AD neurons + microglia iPSC co-cultures
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- Healthy and AD (PSEN1 Mutation) derived iPSC neurons were plated and differentiated as previously described (2D Characterization; figure 1).

- On day 19, iPSC-derived monocytes (Axol Bioscience) were added to selected wells and differentiated. On day 30 supernatants were removed and
neuroinflammation-related cytokine levels were analysed using the iQue3® flow cytometer.

- Preliminary data suggests that when neurons are co-cultured with microglia the levels of inflammatory cytokines IL-6 (107 + 15 pg/ml), CSF-2 (425 + 46
pg/ml), and CCL-2 (6300 + 227 pg/ml) were consistently higher for the disease phenotype compared to healthy controls (50 + 9 pg/ml, 209 + 31 pg/ml, and
3190 + 300 pg/ml, respectively; 6 replicates).

All data contained in this poster is expressed as mean + SEM



