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	Supplementary Figure 1

	Polyacrylamide hydrogel swelling.

	(a) Hydrogel mass  increased during swelling, with larger swelling observed for lower cross-linker concentrations. (b) Swelling ratio  increased during swelling, as calculated by Eq. S6. Data are taken from the studies shown in Figure 1c and 1d of the main text. Each data point represents an individual hydrogel made from the same stock solution. Data from 4 hydrogels are shown here. Curves show exponential fits.

	[image: D:\Onedrive\phd_study\word files\NatureMethodPaper\Correspondence\Data_and_Codes_ver3\Codes\Fig_S2_final_ver1.tif]

	Supplementary Figure 2

	Setup of the Brillouin microscope and associated frequency analysis.

	[bookmark: _GoBack](a) Schematic of the Brillouin microscope. Laser light is directed into an inverted confocal microscope. Backscattered light is collected and filtered by an interferometer to reduce the intensity of the Rayleigh peak by up to 40dB. The filtered signal passes through a VIPA to separate spectral components that are detected by an sCMOS camera. (b) Pixel location in the spectrum are converted into frequency (see Methods) to identify the Brillouin frequency shift  after the peaks are fitted by a Lorentzian function, where . FSR, full spectral range.  represents the frequency at pixel location , as needed for Equation S8. Similar results were obtained for each individual Brillouin measurement, 50 of which were acquired at each location, averaging over 3 locations per hydrogel.
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	Supplementary Figure 3

	Representative measurement of the Young’s modulus of a PEO hydrogel by rheometry.

	(a) The viscoelastic storage modulus () as function of oscillatory strain magnitude. (b) The viscoelastic loss modulus () as a function of frequency. The Young’s modulus  was calculated as . For this sample, the molecular weight was 8 MDa with  = 1.5%. Similar results were obtained for each of the 2-3 hydrogel samples per condition.
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	Supplementary Figure 4

	Representative measurement of the Young’s modulus of a PA hydrogel by uniaxial unconfined compression.

	The stress-strain data was used to calculate the Young’s modulus as the slope of the linear regression to a full cycle (blue line). The initial bis-acrylamide concentration of this sample was 0.06%, measured after 12 hrs of swelling. One similar compression measurement was done per hydrogel per time point.
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