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Reporting Summary

Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency in
reporting. For further information on Nature Research policies, see Authors & Referees and the Editorial Policy Checklist.

Please do not complete any field with "not applicable" or n/a. Refer to the help text for what text to use if an item is not relevant to your study.
For final submission: please carefully check your responses for accuracy; you will not be able to make changes later.

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

n/a
L) The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
LA statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

) The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name: describe more complex techniaues in the Methods section.

LA description of all covariates tested

(LI A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

OA full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code
NData collection Imaging of LicV-controlled RNA translation. degradation and genomic labeling was performed using a Leica SP8 confocal laser scanning

Nata analvsis Leica Application Suite X and ImageJ 1.49k were used to process imaging data. Gen5™ Reader Control and Data Analvsis Software was used

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors/reviewers.
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- Accession codes, unique identifiers, or web links for publicly available datasets
- Alist of figures that have associated raw data
- A description of any restrictions on data availability

The main data discussed in this protocol are available in the supporting primary research paper (https://doi.org/10.1038/s41587-021-01112-1). The raw datasets are
too large to be publicly shared but are available for research purposes from the corresponding authors upon reasonable request.
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OLife sciences OBehaviouraI & social sciences O Ecological, evolutionary & environmental sciences

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.
Samble size No statistical methods were used to pre-determine sample size. The sample size (n) of each experiment is provided in the figure/table legends in

NData exclusions  No data was excluded from the analvsis.
Renlication Each data in this manuscript is reliablv reproduced. The replication number of each data is indicated in the legend of corresponding figures.
Randomization  Cells were randomlv assigned into control or experimental groups.

Blinding The investigators were not blinded to group allocation.

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.
Studv descrintion

Research samnle
Samnling strateev
Nata collection
Timing

NData exclusions
Non-particination

Randomization

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Studv descrintion
Research samnle
Samnling strateev

Data collection

Timing and snatial scale
Data exclusions
Renroducibilitv
Randomiration

Blinding

Did the study involve field work? ~ Oves Ono

Field work, collection and transport

Field conditions
| ocation
Access and import/exnort

NDisturbance

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 Methods

n/a Involved in the study n/a Involved in the study
L) Antibodies ChIP-seq
LC)Eukaryotic cell lines Flow cytometry
) Palaeontology MRI-based neuroimaging

LLIANnimals and other organisms
L, Human research participants

L Clinical data

Antibodies

Antihndies 1iced

Validatinn

Eukaryotic cell lines

Policy information about cell lines

Cell line sourcels) HEK293T(GNHu44) and HEK293(GNHu43) were purchased from Cell Bank of Chinese Academv
Authentication No cell lines were authenticated
Mveonlasma contamination All cell lines have been tested negative for mvcoplasma contamination bv PCR methods

Commonly misidentified lines ~ No commonly misidentified cell lines were used
(See ICLAC register)

Palaeontology

Snecimen provenance
Snecimen denosition
NDating methods

(OTick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Animals and other organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

| aboratorv animals Five-week-old male ICR mice: wild-tvoe line (AB) zebrafish.

Wild animals None

Field-collected samoles None

Fthics oversight All procedures involving animals were aporoved bv the Institutional Animal Care and Use Committee of Shanghai and were

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

Human research participants

Policy information about studies involving human research participants

Ponulation characteristics
Recruitment

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

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration
Studv nrotocol
NData collection

Outcomes



ChlP-seq

Data deposition
(CJconfirm that both raw and final processed data have been deposited in a public database such as GEO.

(CJconfirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links

Mrnv remain nrivate hefare nithlicatinn

Files in database submission
Genome browser session
(e.g.  UCSC )

Methodology

Renblicates

Seauencine denth
Antibodies

Peak calline parameters
Data aualitv

Software

Flow Cytometry

Plots
Confirm that:
@2 7he axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
AII plots are contour plots with outliers or pseudocolor plots.

24 numerical value for number of cells or percentage (with statistics) is provided.

Methodology
Samble prenaration The transfected cells were digested and resusbended in phenol red-free medium containing 10% fetal bovine serum. An eaual
Instrument A BD FACSJazz™ flow cvtometer with a 488-nm laser for HBC530 fluorescence analvsis.
Software Cvtexpert program (Beckman Coulter) was used to process flow cvtometrv data.

Cell nonulation abundance ‘Al reported populations were greater than 10.000 cells.

Gating strateov Gates are placed based on the blank cells labeled with the same HBC labeling solution to determine the nopulation fraction that

@3Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design
Design tvne

Design snecifications

Behavioral nerformance measures
Acquisition

Imaging tvne(s)

Field strength

Seauence & imaging narameters

Area of acauisition

Diffusion MRI Oused ONot used

Preprocessing
Prenrocessing software

Normalization



Normalization temnlate
Noise and artifact removal

Volume censoring

Statistical modeling & inference
Model tvoe and settings

Fffect(s) tested
Specify type of analysis:  Owhole brain OROl-based

Statistic type for inference
(See  Eklund et al. 2016 )

Correction

Models & analysis

n/a Involved in the study
Functional and/or effective connectivity
Graph analysis

Multivariate modeling or predictive analysis

Functional and/or effective connectivity
Granh analvsis

Multivariate modeling and nredictive analvsis
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other third party material in this article are included in the article's Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the
article's Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
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