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* Determine optimum point of ONP spheroid development for transfer to the inner ear

« Create a micropipette spheroid transfer method to transplant spheroids efficiently
while maintaining 3D structure

* Analyze transplanted spheroids to ensure maximum cell survival

Methods

1. Generation of ONP spheroids: differentiation has been previously described [1]. Briefly,
hESCs (H1, H7, H9, Wicell) were treated according to the diagram below. At day In vitro
(DIV) 1, cells were seeded to 3D spheroids using a 96-well Clear Round Bottom Ultra-Low
Attachment Microplate® (Corning Life Science) or an EZphere® culture plate (Nacalai).

2. Characterization of ONP spheroids: fixed spheroids were analyzed by terminal
deoxynucleotidyl transferase dUTP nick-end-labeling (TUNEL) staining and
Immunocytochemistry. Live spheroids were examined by patch clamp to measure
electrophysiological properties and nanoindentation to measure Young’'s modulus using a
Piuma nanoindenter (Optics1l).

3. Micropipette mock transplant of ONP spheroids: transplantation was simulated using a
Xenoworks Digital Injector (Sutter Instrument) system with micropipettes in a range of
sizes. For transfer, negative pressure was manipulated to hold the spheroid in place at the
pipette tip. After transfer to the desired area, positive pressure released the spheroid from
the micropipette. Data were analyzed to describe a relationship between the
pipette/spheroid size ratio and the negative and positive pressures required for transfer.
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Mock transplant of hESC-derived ONP spheroids. (7) Young’'s modulus measurements of spheroids formed
by 96-well (U-bottom) plate and EZsphere®. Spheroids with a stiffness of approximately 400Pa or greater were
robust enough to hold up to micropipette transfer. *, **, and *** indicate statistical significance with two-way
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