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FigureS1. Immunophenotypic profile of 2D L-MSC culture at passage 4. 
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Figure S2. Immunophenotypic profile of 2D RPE culture at passage 4. 
 

 
Figure S3. Structure of inner zone of seven-day-old spheroids from the L-MSCs (A, B) and 
RPE cells (C). (A) – inner zone cells of L-MSC spheroids were round or polygonal, embedded in 
the extracellular matrix; (B) – extracellular matrix in the inner zone of the L-MSC spheroids; (C) 
– in the inner zone of RPE cells, spheroids with polygonal or round cells were distributed loosely 
with a low amount of extracellular matrix. Transmission electron microscopy. 
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Figure S4. Distribution of Young’s modulus in L-MSCs (A) and RPE cells (B) monolayer 
cultures. Black color refers to the surface of the tissue culture plastic. 
 
 

 
 
Figure S5. Fusion of the 3-day-old spheroids analyzed with the model for liquid drops.  Time 
evolution of the parameter (r0/R0)2 during the fusion of two L-MSCs cells (top), two RPE (middle) 
and an RPE-L-MSC pair of spheroids; an average value of 5 different spheroid pairs (vertical bars 
represent SDs). Fitting of the data sets with the model is shown with red curves, only first three 
data points were used for fitting (up to 6 h). (The constants are 12±5, 7±1, 9±2 h, Adj. R2 values 
are 0.96, 0.91, 0.96 for L-MSC - L-MSC, RPE - RPE and RPE - L-MSC, respectively). Bottom 
row: comparison of the fusion of the 3-day-old and 7-day-old spheroids. 3-day-old spheroids 
demonstrate much faster fusion (the curve lies higher), especially for the L-MSC - L-MSC pair. 
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Figure S6. Structure of neck zone of fusing spheroids – two L-MSC spheroids, 24 h after 
fusion (A), and L-MSC with RPE-cell spheroids, 3 h after fusion (B, C). (A) – slow remodeling 
of L-MSCs shape in the process of fusion; (B, C) – fast collective migration of RPE cells from 
epithelial spheroid (right side) on the surface of the flattened outer zone of L-MSC spheroid (left 
side). 
A, B - scanning electron microscopy; C – semi-fine section, light microscopy. 
 
 

 
Figure S7. Immunophenotypic profile of 3D L-MSC culture 
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Figure S8. Immunophenotypic profile of 3D RPE culture 
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Figure S9. Nanoindentation of cell spheroids. (A) – scheme of the indentation experiments. 
Spheroid is attached to the polylysine-modified surface (yellow) of the tissue culture plastic (blue). 
The spherical probe at the end of the cantilever indents the surface to a depth of 3-5 µm and the 
cantilever deflection is measured by the interferometer. (B) – RPE-cell spheroids on the surface 
prepared for the indentation experiment. Light phase-contrast microscopy. 
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Figure S10. Typical load-indentation curve received during cell monolayer nanoindentation. 
Young’s modulus calculations proceed only in the red area (indentation depth of it is lower than 
900nm, that is 10% of tip radius), where substrate does not affect the results. 
 

 
Figure S11. The experimental force-distance (force-time) curves obtained for L-MSC and RPE 
seven-day-old spheroids. Fitting of the complete indentation region with the viscoelastic power-
law rheology model is shown. 
 
 


