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Supplementary Figure S1. Live/dead staining of human induced pluripotent stem (iPS) 

cells cultured in the core-shell microfiber culture system using a core-shell microfiber 

without additional extracellular matrix (ECM) components and conventional suspension 

culture system on day 8. Live cells were stained with calcein AM (green) and dead cells 

were stained with ethidium homodimer (red). Scale bar: 500 μm. 
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Supplementary Figure S2. Typical phase-contrast image (day 0) and merged 

phase-contrast and fluorescence image (day 16) of human iPS cells cultured in the 

microfibers at very low initial cell density (1.0 × 10
6
 cells/mL). The cells on day 16 

were stained by ethidium homodimer (red), indicating non-viable cells. Scale bar: 200 

μm. 
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Supplementary Figure S3. Human iPS cells accompanied with collagen at low (1.0 × 

10
7
 cells/mL) and high (1.0 × 10

8
 cells/mL) initial cell density on day 1. Scale bar: 250 

μm. 
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Supplementary Figure S4. Growth kinetics of human iPS cells in the core-shell 

microfiber culture system until day 8 (N ≥ 3). 
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Supplementary Figure S5. Flow cytometry analysis of pluripotency-associated 

markers (OCT3/4, SSEA-4, and TRA-1-60). Cells cultured in the conventional 2D 

culture system (2D) or in the core-shell microfiber culture system (Fiber) for more than 

one month were analysed (N ≥ 3). 
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Supplementary Figure S6. Karyotyping of human iPS cells cultured for 56 days (14 

passages) in the core-shell microfiber culture system by Q-band analysis (N = 20). 
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Supplementary Figure S7. Recovery efficiency of the encapsulated cells from the 

core-shell microfibers. To release the cells from the microfibers, the alginate shell was 

dissolved using alginate lyase (Sigma-Aldrich), as previously described
16

. The values 

were obtained from retrieved viable cell number immediately after the microfiber 

fabrication and estimated encapsulated cell number (N = 3). 
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Supplementary Figure S8. Human iPS cells in the microfibers were retrieved by shell 

dissolution using alginate lyase and dissociated into single cells using the Accutase cell 

detachment solution. Scale bar: 500 μm. 
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Supplementary Figure S9. Full images of gels in Fig. 4B. 
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Supplementary Figure S10. Raw data of gels in Fig. 6A. 
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Supplementary Figure S11. Full images of gels in Fig. 6C. 
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Supplementary Table S1. List of primers used for semi-quantitative reverse RT-PCR. 


