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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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.

N/A

N/A

N/A

N/A

During the high-throughput sorting, we sorted a large excess of cells to ensure at least 100-fold representation of all insertion sites. For
transcription assay we measured many thousands of cells in each flow cytometry analysis in multiple biological replicates. No sample sizes
calculations were performed. We chose to do three biological replicates for the characterization of LightsOut, which is sufficient to
demonstrate the light-switchable behavior of LightsOut due to small standard deviation between groups in the same condition and significant
difference in result between groups in dark and in light. For the characterization of other light-switchable proteins like LOV-inserted QF and
LOV-inserted ZF9, either two or three biological replicates were performed for each condition. When three biological replicates were
performed, clear conclusion could be drawn due to small standard deviation between groups in the same condition and clear comparison in
result between groups in dark and in light. When two biological replicates were performed, clear conclusion in turns of light-switchable
behavior could still be drawn due to significant difference in result between groups in dark and in light. All the experiments include a wild type
negative control whose transcription performance has no difference between light and dark. Moreover, we characterized the performance
not only in the context of simple transfection but also in the context of stable cell line and sorted library, all of which gave rise to the same
result and conclusion. Overall, we think the sample sizes we chose for transcription assay are enough to support our conclusion.

None.

The high-throughput cell sorting was performed only once since it's very time-consuming. All other experiments were repeated at least twice
with similar results, and the number of replicates for each condition or experiment was stated in main text and supplementary information.
All attempts at replication were successful.

Different conditions were randomly assigned to the wells on a 12-well plate.

No blinding was performed. Since every experiment would end up with a specific number given by instruments unbiasedly as the result for
following analysis, we don't think performing blinding is necessary.




