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Supplemental Methods

Differential Scanning Calorimetry (DSC) Measurement. The glasstransition temperature (Tg) of GelMA and modified GelMA polymers were determined by DSC (modulated DSC2910, 1090B, USA). The samples was carried out at a heating rate of 2℃/min from-50℃ to 60℃.

Thermogravimetric Analysis (TGA). Thermal degradation and stability measurements of polymers were performed using Thermogravimetric Analysis instruments (TGA, STA449F3) in a nitrogen atmosphere at a heating rate of 10 ℃ min-1 from 30℃ to 700℃.
Degradation of hydrogels
The in vitro degradation rate of the hydrogels was evaluated by soaking the samples in PBS containing Collagenase Type II (0.2U/ml) for 28 days at 37 ℃ after recording the dry weights of the initial (Wi) . At predetermined intervals, the samples were extracted, rinsed with deionized water, and lyophilized. The medium was refreshed each three days. We determined the degradation rate by recording the dry weights of the initial (Wi) and degraded (Wd) samples, as follows:

Degradation (%) =(Wi ―Wd)/Wi×100

Immunofluorescence staining Col II of chondrocytes

Three-dimensional culture of chondrocytes within Gel-EPL/B hydrogels and Col II were applied for demonstrating cell metabolic activity and stability of chondrocytes after the gel was irradiated with blue light (405nm) for 1min and then culture for 1 day and 3 days. Chondrocytes were mixed with hydrogel (100 μL, 20%, w/v) solution containing LAP (0.1%, w/v) at a concentration of 1×107cells/mL.  [image: image1.png]Degradation (%)
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Fig.S1. (A) Chemical structures of modified GelMA polymer,a-i represented H protons corresponding to 1HNMR spectrum. (B)  1H NMR spectra of Gel-EPL polymers with different EPL modification in D2O. (C) TG analysis indicating high stability of polymers above 300℃. (D) DSC curve of GelMA and modified GelMA polymers. (E) Degradation analysis of under enzymatic digestion with Collagenase Type II (0.2U/ml). (F) A demonstration of the injectability and moldability of GelMA -based hydrogels.
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Fig.S2. (A) Immunofluorescence staining Col II of chondrocytes with cultured within 3D Gel-EPL/B hydrogels over 1 and 3 days for demonstrating cell metabolic activity and stability of chondrocytes after the gel was irradiated with blue light (405nm) for 1min. (B-C) Proliferation of rBMSCs(C) and chondrocytes(D) cultured with hydrogels at the different time points was assessed by MTT assay.
