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1. Performance comparison between Flir Backfly S 3154M and Andor Zyla 4.2+
To compare the noise performance of the FLIR industrial cameras used in the 4-camera splitter configuration with the Andor Zyla 4.2+, images of an Argo-SIM calibration slide (Argolight, Pessac, France) were acquired with varying exposure times using each detector configuration. Additionally, to evaluate the impact of the 4-way image splitter, the same experiment was performed with a single FLIR camera mounted directly on the microscope. To compare the signal-to-noise ratio (SNR) of a common feature across different cameras, the average intensity of the 8th brightest line in the intensity gradient pattern was measured and normalized to the standard deviation of the noise level at that exposure time. Ten images were captured at each exposure time for each camera setup. The results are summarized in Figure S1.
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Figure S1. Log-log SNR measurements for the indicated camera configurations and qualitative image quality comparison. The plot to the left shows the SNR as the exposure time is varied for the Andor Zyla camera, FLIR camera directly mounted on the microscope, and FLIR camera as part of the 4-camera detection setup. Images a, b, and c show an image of the Argolight intensity gradient structure captured with a 100 ms exposure time using the Andor Zyla, FLIR camera directly mounted on the microscope, and FLIR camera as part of the 4-camera detection setup, respectively.
As is evident from the figure, the SNR of the FLIR cameras in the 4-camera setup are on average 10dB lower than that of the Andor Zyla on this particular image feature. 


2. Modulation of the illumination pattern as a function of defocus distance
To characterize the effects of sensor defocus on the contrast of the SIM illumination pattern, we imaged a uniform thin fluorescent layer with SIM patterns of varying spatial frequencies and recorded the modulation as a function of sensor defocus. The modulation was calculated from the intensity data as (max - min) / (max + min). A summary of the results are shown in Figure S2. 
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Figure S2. Measured SIM pattern modulation as a function of sensor defocus for 30×/1.05 NA and 60×/1.35 NA objectives. Individual colored lines on each plot represent the modulation versus sensor defocus for each illumination pattern. The legend at the bottom of the figure indicates the spatial period of each pattern on the SLM, as well as the corresponding normalized spatial frequency of the patterns for each objective. 
Though sensor defocus has the anticipated impact of reducing the modulation of higher-spatial-frequency SIM patterns, Figure S2 demonstrates that the adverse effects of defocus on the modulation of the illumination can be combated simply by selecting a lower-spatial-frequency SIM pattern. 
















3. Acquisition parameter summary

Table S1. Summary of acquisition parameters

	Parameter
	mitochondria 
(Figure 4)
	mouse brain 
(Figure 5)
	Drosphila larva
(Figure 6)

	SIM pattern period (pixels)
	11
	12
	12

	SIM pattern normalized spatial frequency
	0.163
	0.150
	0.096

	fluorophore
	mitotracker
	eGFP
	tdTomato

	exposure time
	250 ms
	100 ms
	1500 ms

	Ex/Em wavelengths (nm)
	550/600
	470/525
	550/600

	objective
	60×/1.35 oil
	60×/1.35 oil
	30×/1.05 silicone oil

	back-projected
pixel size
	57.5 nm
	57.5 nm
	115 nm
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