
Movie S1: 

The location of the tight junction protein, ZO-1, in neural stem cells derived from human 

embryonic stem cells.    

Human embryonic stem cells were driven towards neural lineage, during which process neural 

stem cells appeared at 4-day differentiation and neural rosettes formed at 9 days of 

differentiation. Cells were fixed and stained with ZO-1 antibody (green) and DAPI (blue) at 5-

day differentiation. The 3-D animation was generated from one of the Z-stack images taken from 

5-day differentiation using Black Zen software (Zeiss). ZO-1 can be clearly seen locating at the 

tight junction in a group of neural stem cells.  The directions of the X,Y, and Z axes are 

indicated on the bottom left.    
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Movie S2: 

The polarization of the tight junction protein, ZO-1, during neural rosette formation.    

Human embryonic stem cells were driven towards neural lineage, during which process neural 

stem cells appeared at 4-day differentiation and neural rosettes formed at 9 days of 

differentiation. Cells were fixed and stained with ZO-1 antibody (green) and DAPI (blue) at 7-

day differentiation, when neural rosettes were starting to take shape. The 3-D animation was 

generated from one of the Z-stack images taken from 7 days of differentiation using Black Zen 

software (Zeiss). The movie shows that the location of ZO-1 in the tight junction (see Movie S1) 

is breaking down and the protein relocates to the apical region of neural rosettes. The directions 

of the X,Y, and Z axes are indicated on the bottom left.    

J. Cell Sci. 131: doi:10.1242/jcs.206896: Supplementary information
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Movie S3: 

The dynamic nature of neural rosette lumens. 

Human neural rosettes were harvested at 10-day differentiation and were transferred to a new 

Matrigel and fibronectin-coated plate. Spread-out neural rosettes were subjected to time-lapse 

imaging using BioStation CT (Nikon Corporation, Japan). Image acquisition timing was set to 

every 30 min per picture for 3 days. The movie presented here was a part of a full-length film. 

The movie shows that the lumens of neural rosettes are constantly reshaping or re-structuring 

when rosettes are growing and thickening, indicating the dynamic nature of the lumens.    

J. Cell Sci. 131: doi:10.1242/jcs.206896: Supplementary information
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Movie S4: 

The effect of calcium-free environment on neural rosette maintenance. 

Neural rosettes were derived from human embryonic stem cells stably transfected with the 

pEF1a-AcGFP1-N1 vector. Time lapse imaging of a neural rosette responding to calcium-free 

HBSS buffer was filmed before HBSS treatment for 10 min in N2B27 medium, then changed 

to HBSS buffer for 3 hr, and in N2B27 medium after replacing HBSS buffer overnight. The 

movie was extracted from a full-length film, which was recorded at 1 picture/5 min using the 

confocal microscope system (LSM 700, Carl Zeiss GmbH, Germany). The movie depicts the 

structure of the neural rosette is undergoing dismantling in HBSS buffer, but restructuring and 

forming smaller neural rosettes in N2B27 medium overnight after lifting HBSS buffer, 

suggesting the effect of the absence of calcium in neural rosette maintenance is temporary if 

rescued in time  (i.e. reinstalling the environment in N2B27 medium).    

J. Cell Sci. 131: doi:10.1242/jcs.206896: Supplementary information
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Movie S5: 

The effect of 2-APB (an IP3 receptor blocker) on neural rosette maintenance. 

Neural rosettes were derived from human embryonic stem cells stably transfected with the 

pEF1a-AcGFP1-N1 vector. Time lapse imaging of a neural rosette responding to 50 µM 2-

Aminoethoxydiphenyl borate (2-APB) was filmed before treatment for 10 min in N2B27 

medium, under 2-APB treatment for 3 hr, and in N2B27 medium after washing off 2-APB 

overnight. The movie was extracted from a full-length film, which was recorded at 1 picture/5 

min using the confocal microscope system (LSM 700, Carl Zeiss GmbH, Germany). The movie 

depicts the partial dismantlement of a neural rosette under 2-APB treatment for 3 hr. However, 

the destructed neural rosette failed to form new neural rosettes in N2B27 medium overnight 

after lifting 2-APB treatment.  

J. Cell Sci. 131: doi:10.1242/jcs.206896: Supplementary information
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