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Animals and other organisms
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Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

The technology has been validated with more than 10 mice for the structural and functional imaging. No sample size calculation was
performed. But for each experiment with specific aims, the same imaging protocols were repeated with 2 to 10 mice or zebrafishes, which are
sufficient for technical demonstration of our method. For statistical analysis, enough samples (> 10 samples) were acquired to ensure
sufficient power to test the statistical significance.AO-besse

No data exclusion was involved.

Optical system aberration corrections were performed for the Gaussian and Bessel foci before all imaging sessions and the measurements for
Fig. 1b and Fig. 1d were repeatedly four times in different imaging sessions. The measurements of aberrated Gaussian and Bessel PSFs with
different Zernike modes (Fig. 2b-d) were measured four times within a single imaging session and results reproduced in two imaging sessions.
The imaging of Thy1-GFP mice at different depths were repeated at least ten times with eight mice, with representative images shown in Figs.
3d, 3f, and supplementary Figs. 5a, 5c-e, 7c-d, 8a-b. The imaging of zebrafish larval (supplementary Figs. 9d, 9f) were repeated twice. The
imaging of calcium signaling in the mouse primary visual cortex (V1) were repeated three times (Figs. 4b, 4d-f) for visual evoked responses
with different mice and two times (Figs. 10a, 10d-e, 11a-c, 11e-h) for spontaneous activity with a mouse. The imaging of glutamate signaling
(Fig. 5) in V1 were repeated two times with two mice.

Proper randomization process was conducted in this study. No AO and AO measurements were interleaved in experiments. Drifting gratings of
different angles were delivered in pseudo-random sequence during visual stimulation experiments.

Experiment animals and imaging region of interests were randomly chosen without prior bias. Data analysis was performed using the same
method for different groups (AO versus No AO) in the same imaging session.

All animal experiments were conducted according to the National Institutes of Health guidelines for animal research. Procedures and
protocols on mice and zebrafish were approved by the Institutional Animal Care and Use Committee at the University of California,
Berkeley (AUP-2020-06-13343). Thy1-GFP mice (males, > 2months old) , Wild-type mice (C57BL/6J, females or males, > 2months
old) , Transgenic zebrafish Tg(isl1:GFP) at 5 dpf were used in this study. Mice were housed in an animal facility at UC Berkeley campus
with 12 light/12 dark cycle, ambient temperature between 20–26 °C and humidity between 40-60%.

The study did not involve wild animals.

The study did not involve field-collected samples.

All animal experiments were conducted according to the National Institutes of Health guidelines for animal research. Procedures and
protocols on mice and zebrafish were approved by the Institutional Animal Care and Use Committee at the University of California,




