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Figures

Figure S1. Preparation and characterization of GAECM. (A) Schematics demonstrating the
preparation of porcine-derived GAECM. (B) Immunofluorescence images including Col-I, fibronectin,
elastin, and laminin and (C) SEM images for the native gingival tissue and GAECM. (D) Quantitatively

estimated ECM contents after conducting the decellularization procedures (n = 3). All data are mean +
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Figure S2. Analysis for the cellular ROS deposition and apoptosis. (A) Immunofluorescence images
of DCF-DA and (B) quantitatively estimated DCF-DA+ areas for the cells within the bioinks containing
different concentrations of EPA/DHA at 3 d (10, 25, 50, and 100 uM) (n =4). (C) Expression of cellular
apoptosis-related genes at 3 d (n = 4). All data are mean + SD (NS = no significance, *p < 0.05, **p <
0.01, ***p < 0.001, analyzed using ANOVA with Tukey’s HSD post-hoc test).
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Figure S3. Characterization of EPA/DHA-incorporated bioink. (A) Nile red images demonstrating

EPA/DHA
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the oil in water emulsion (O-W emulsion) of EPA/DHA within the collagen-based bioink and (B)
quantitatively measured Nile red+ area at 0, 1, 3, 7, and 14 d of culture (n = 4). All data are mean + SD

(NS = no significance, **p < 0.01, analyzed using ANOVA with Tukey’s HSD post-hoc test).
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Figure S4. Analysis for the cell viability under diverse shear stress conditions. (A) Shear rate versus

shear stress curves of the ColED bioink. (B) Schematic illustration describing the average shear stress

(Avg. 1) applied to the bioinks under different NMS conditions. (C) Cell viability of bioprinted hGFs

under different Avg. T values at 4 hours post-printing (n = 4). All data are mean + SD (NS = no

significance®***p < 0.001, analyzed using ANOVA with Tukey’s HSD post-hoc test).
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Figure S5. Evaluation of comb-assisted bioprinting on the biological responses of hGFs. (F)
Expression of PIEZO-1 gene after 1, 3, and 7 d of culture (n = 4). All data are mean + SD (***p <0.001,

analyzed using Student’s t-test).
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Figure S6. Characterization of c-bioprinted gingival tissue. (A) Optical images of c-bioprinted
structures after 1, 7, and 14 d of incubation. (B) Stress-strain (S-S) curves of porcine-derived native
gingival tissue and bioprinted gingival tissues (N-ColED and S-ColED) at 7 d. (C) Quantitatively
estimated Young’s modulus of N-ColED and S-ColED using linear region of the S-S curves (n = 4). All
data are mean + SD (***p < 0.001, analyzed using Student’s t-test).



