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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Current study is not relevant.

Current study is not relevant.

Current study is not relevant.

Current study is not relevant.

Current study is not relevant.

Sample size was n=5 for the mouse brain hemisphere imaging experiments (Fig. 2a), n=2 for the mouse brain coronal slice imaging
experiments (Fig. 2b), the whole mouse brain experiments (Fig. 3, Supplementary Fig 17), the 3-color CDX imaging experiments (Fig. 4a) and
the fluo-HE CDX imaging experiments (Fig. 4b), resulting in near identical results. In addition, sample size was n=1 for the rat-brain coronal
slice imaging experiment (Fig. 5b), the mouse brain hemisphere imaging experiment (Fig. 5c), the mouse lung imaging experiment (Fig. 5d),
the mouse stomach imaging experiment (Fig. 5e), the mouse intestine imaging experiment (Fig. 5f), the zebrafish imaging experiment (Fig.
5g), the E7.5 decidua imaging experiment (Fig. 5h) and the E12.0 whole mouse embryo tadpole imaging experiment (Fig. 5i). Sample sizes
were chosen to give examples of microscope application, rather than do any specific biological claims.

No data were excluded in the analyses.

The evaluation of PSF with fluorescent beads, quantum dots, and cleared PI-stained brains were repeated at least two independent samples.
Most of the imaging experiments were repeated at least two independent measurement in the same or comparable condition with slight
modification (e.g., laser light intensity, exposure time, and z-interval). All the results were reliably reproduced.

The animals used for the experiments were randomly chosen from colonies. We do not claim any specific experimental findings, because our
paper is focused on a new microscope design. Therefore, randomization is not relevant to our study.

No blinding was done in this study because knowledge of experimental conditions during data collection was required . Quantitative Analyses
was conducted using semi-automated workflow.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

FITC-labeled anti-murine CD31 antibody (BioLegend, CA, USA, #102506)

Trastuzumab (Herceptin®, Chugai Pharmaceutical)

Anti-tyrosine hydroxylase antibody (Merck, Darmstadt, Germany, MAB318)

Alexa Fluor 488-conjugated goat Fab for anti-mouse IgG1 Fc-specific (Jackson Immuno Research lab., 115-547-185)

Goat anti-chicken IgY Fab fragment Alexa 647 conjugate (Jackson, # 103-607-008)

Anti-!-galactosidase antibody (Abcam, #ab9361)

Goat anti-rabbit IgG Fab fragment Cy3 conjugate (Jackson, #111-167-008)

Anti-cleaved Caspase3 antibody (Cell Signaling Technology, #9661)

FITC-labeled anti-murine CD31 antibody validation has been done according to the vender's information on reacting species and
applications. The vender's website is as below:

https://www.biolegend.com/ja-jp/products/fitc-anti-mouse-cd31-antibody-377?GroupID=BLG10531

Trastuzumab is commercially available as a antibody drug and has undergone strict quality checks by the pharmaceutical company. In
using trastuzumab for imaging in this study, the binding of trastuzumab to the antigen was confirmed by staining positive and
negative controls with a secondary antibody.

Anti-tyrosine hydroxylase antibody validation has been done according to the vender's information on reacting species and
applications. The vender's website is as below:

https://www.sigmaaldrich.com/JP/ja/product/mm/mab318?
utm_source=google&utm_medium=cpc&utm_campaign=19475204102&utm_content=143558715063&gclid=EAIaIQobChMIkbjrh8n
shAMVwwd7Bx2LXQOTEAAYASAAEgJxhfD_BwE

Alexa Fluor 488-conjugated goat Fab for anti-mouse IgG1 Fc-specific validation has been done according to the vender's information
on reacting species and applications. The vender's website is as below:

https://www.jacksonimmuno.com/catalog/products/115-547-185

Goat anti-chicken IgY Fab fragment Alexa 647 conjugate validation has been done according to the vender's information on reacting
species and applications. The vender's website is as below:

https://www.jacksonimmuno.com/catalog/products/103-607-008

Anti-!-galactosidase antibody validation has been done according to the vender's information on reacting species and applications.
The vender's website is as below:

https://www.abcam.com/en-mt/products/primary-antibodies/beta-galactosidase-antibody-ab9361

Goat anti-rabbit IgG Fab fragment Cy3 conjugate validation has been done according to the vender's information on reacting species
and applications. The vender's website is as below:

https://www.jacksonimmuno.com/catalog/products/111-167-008

Anti-cleaved Caspase3 antibody validation has been done according to the vender's information on reacting species and applications.
The vender's website is as below:

https://www.cellsignal.jp/products/primary-antibodies/cleaved-caspase-3-asp175-antibody/9661

BT-474 human breast cancer cells (American Type Culture Collection, Manassas, USA, HTB-20)

G-292 clone A141B1 (JCRB cell bank #IFO50107)

Cell lines are routinely verified by short tandem repeat analysis to be derived from the correct donor and are not
contaminated.

No mycoplasma contamination

The cell line used in this study is not included in commonly misidentified lines.

8- and 14-week-old male C57BL/6N mice (Japan SLC, Inc.)

9-week-old female Thy1-YFP-H Tg mice (B6.Cg-Tg(Thy1-YFP)HJrs/J, The Jackson Laboratory, Identifier: 003782)

35-week-old female Thy1-GFP-M Tg mice (STOCK Tg(Thy1-EGFP)MJrs/J, The Jackson Laboratory, Identifier: 007788)

5 to 6-week-old female SCID-beige mice (CB17.Cg-PrkdcscidLystbg-J/ CrlCrlj, Charles River Laboratories)

8-week-old male Sprague-Dawley rat (KBT Oriental) (Saga, Japan)

9-month-old female Camk2-tTA Tg mouse (B6.Cg-Tg(Camk2a-tTA)1Mmay/DboJ, The Jackson Laboratory, Identifier: 007004)

8-week-old male Chat-Cre mice (B6;129S6-Chattm2(cre)Lowl/J, The Jackson Laboratory, Identifier: 006410)

8-week-old male R26-LSL-TdTomato mice (B6.Cg-Gt(ROSA)26Sortm14(CAG-tdTomato)Hze/J, The Jackson Laboratory, Identifier:
007914)

8-week-old male Dclk1-Zsgreen mice (Ref: Middelholf et al., Nat Commun. 2020. doi: 10.1038/s41467-019-13850-7.)

a 10 week-old male mouse of in-house breeding originated from C57BL/6J (The Jackson Laboratory Japan, Inc.)




