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Supplementary Figure 2

Cluster sizes for Alginate and HA ink
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Supplementary table 1

Cluster sizes for FiglB

NFC/NA 60/40 (4x)

NEC/A 30720 (4x)

NFC/HA

Cluster Diameter

213.3+/- 74 3um

108.9+/- 41 9um

38.9+4/- 9.7um




Supplementary Figure Legends

Supplementary Figure 1. CaCl, or H,0, effects on iPSCs. Bright-field images (left) and
Oct4 immunohistochemistry (right) after 5 minutes of treatment with the crosslinking
reagents. Without the addition of the hyaluronic hydrogel, the crosslinking reaction did not

occur; hence, the Oct4 expression levels of iPSCs were maintained.

Supplementary Figure 2. Cluster sizes for alginate and hyaluronic hydrogels. Alginate
and hyaluronic hydrogels were used to encapsulate the iPSCs to demonstrate cell
compatibility. The alginate hydrogel supported proliferation within clusters, while the
hyaluronic hydrogel showed no cell clusters or proliferation after 14 days of culture.

Measurements of the clusters (n=20) were used to demonstrate the growth of the clusters.

Supplementary Figure 3. Cell proliferation after 3D bioprinting with iPSCs. (Left) Cell
proliferation was analyzed by performing an MTS assay (Promega). Four days after printing,
the MTS signal increased three-fold compared to that at day one, indicating that the cells
proliferated inside the 3D-bioprinted scaffolds. *p=0.000024 (Right) Live/dead (green/red;

left/right) staining five days after printing showed that the viability of the iPSCs was good.

Supplementary Figure 4. Hydrogel composition and printability. (A) A detailed
schematic of the two different NFC/A compositions (NFC/A 80/20 and NFC/A 60/40). (B)
Replicate prints of NFC/A 80/20 and NFC/A 60/40, and an S-test used to demonstrate the

printing resolution of each bioink. Scale bar=10 mm.

Supplementary Figure 5. Three-dimensional-bioprinted iPSCs in NFC/HA bioink.

Alcian blue and van Gieson’s dye staining of (A) the bioprinted iPSC in NFC/HA, (B) the



iPSCs in the HA control, and (C) the no cell control of NFC/HA after 3 weeks of culture. (D-
E) Alcian blue and van Gieson’s dye staining of the bioprinted iPSCs in NFC/HA after 5

weeks of culture.

Supplementary Figure 6. Three-dimensional-bioprinted iPSCs in NFC/A 60/40 bioink.
(A) Schematic picture of the 3D printing experiment in B and C with the iPSCs and irradiated
chondrocytes (iChon). The different cell types were printed perpendicular to each other in
different lanes. (B-C) Positive red glycan staining only at the intersections where iPSCs and

chondrocytes were overlapping after 5 weeks of differentiation.

Supplementary Figure 7. Collagen type II immunohistochemistry. The positive collagen
type I staining (green; DAPI, blue) was within the cluster of cells in the 3D-printed
1PSCs/iChon after 5 weeks of differentiation. Human cartilage was used as the positive
control (lower row). The scale bars in the confocal images represent 10 and 100 um in the

upper and lower rows, respectively.

Supplementary Figure 8. Fluorescence-activated cell sorting (FACS) of the human iPSC
line A2B are Oct4 and SSEA4 positive and SSEA1 negative. These results are in

accordance with what has been reported for human pluripotent stem cell lines.

Supplementary Figure 9. Oct4 Western blot shows pluripotency of iPS line A2B.

Complete Western blots and corresponding commassie stained gel shown in Figure 5A.

Supplementary Figure 10. Complete Oct4 immunohistochemistry of 3D-printed

iPSCs/iChon after 1 week post printing shown in Figure 5B.



Supplementary Table 1. Cluster sizes for Figure 1B. The cell clusters in Figure 1 were
measured to demonstrate the differences in cluster proliferation within the three different

bioinks.
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