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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
n/a | Confirmed
[]'ﬂe exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

|:| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

N O

m/'l' he statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name, describe more complex techniques in the Methods section.

E(A description of all covariates tested
E/A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

Il 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)

E}or nuli hypothesis testing, the test statistic {e.g. £, ¢, r) with confidence intervals, effect sizes, degrees of freedom and P value noted

Give P values as exact values whenever suitable,
L.

D For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

E For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of cutcomes

ONE O 0O 00 O

E/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 or many of the points ubove.

Software and code
Policy information about availability of computer code

Data collection Provide o desCr:!t-zn Efaﬂ c(uzn;irbﬁrpen source gad Cusm’f code usea to coifect the data in this study, specifving the version used GR
state that no { ” lA.‘ %
£ ) 4 -

Data analysis Provide a descifpticn of all apgmercigy, open shurce agd custom code used to analvse the dota in this study, specifying the version used
OR steie tha A, ’1/]/‘4 'Fu‘w
For manuscripts utilizing custom algerithms or software that are central to the research but not yet described in published literature, software must be made availzble to editors/reviewers.
We strongly encourage code deposition in @ 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
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Lite sciences study design

Al stucies must dis"'cce o0 thase pcm'.s ever when the disciosurels negnt-ve

Sample size

Data exclusions

‘rat.on“rebw rndf nfther fgusi

Reglication

Randomizeton

Blinding

Dﬂscnbe ow ssn"p.e s' 2 Wes deterh'med detml.%‘y stajistica; methads uced predetermr're sample size OR if no sample-size calculation

was j e ov@ were ch "W g rzafsizes are sufficient.

Descrfbe cmy d::ta exclusions. if no doya were excludgd from *hﬂ onaises, tare 50
5 cf)u...aere pMshe

Describe %easur aken ta verify the r duc:balr o the expw" d ings. If ol attempts ai replication were successful, confirm this

OR if thede 3rd ar,f,n o ot ha&aﬁ t b A eMg‘ gescriba why.

Describe how gampifls/creonisms/particpants were alfocated into experimentol groups. if allocation was not random, describe how covariates
ff Hithis

were contro. is pot relevunt tc your study, explain why.

“ﬂscr.'ce whffv‘ 'rvest'aators were ,bfmded to group af!acarlon dur'rg o!.'ﬂct'on ana‘/or anaiysis. !f b mding was not possible,

describe wh i r why blinding was not relevant fo your study.

Behavioural & social sciences study design

All siudies must cisclose o these points even when the disclosure s negat ve.

Study dascriziion

Research sample

Sampling strategy

Data collection:

Timing

Data exclusions

Non-participation

Randomization

Briefiy descripe the study type including whether data are quantnatrve qualitative, or mixed-methods fe.q. qualitative cross-sectional,

guartizative experimentai, mixed-methods case study).

Sra"e the research sample {e.5. Harvard university undergradiictes, viflagers in ruraf indio) ond provide refevant demegraphic information
2.g. age, sexj and indicare whether the sample is representative. Prowide o rationale for the study sampie chosen. For studies involving

ex.s ting datasets, please describe the datesst ond source,

Describe the sampiing procedure (e.g. random, snowball, stratified, convenience}. Describe the statistical mettods that were used to
predetermine sample size OR if no sample-size calculation was perjormeq, describe how sample sizes were chosen and provide a rationale
for wity these sampie sizes are sufficient, For qualitative data, please indicate whether data saturotion was considered, and what criteria
were used to decide that no further sampling was needed.
Provide deteiis about the data collection procedure, including the instruments or devices used to record the data ‘e.g. pen and paper,
computer, eye tracker, videc or audic equipment] whether anysne was present besides the participant(s} and the researcher, and whether
the researcher was blind to experirme=ntor conditicn and/or the study hypothesis during data collection.

indicate the start and stop dates of data collects
I‘no da 2 Were 2X .udedfram the ana!yses stara sz GR‘ if n"‘t... were exc: dnd prc/.c'e the exact number of excfuswns and t}«e mt-cm:a'r'=
behind them, indicating whether exciusion criterig were pre-estaplished,

State how many participants orosped out/deciingd participation and the reason(s) given OR orovide response rate OR state thai no
participants dropped out/dectired participation,

'f narticivants were not allocated into experimenta! groups, state so OR describe how participants were gliccated to grouos, and if
ailiocation was not random, describe how covariatas were controfied.

olutionary & envircnmental sciences study design

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

Study description

Research semple

Sarmpling strategy

Briefly describe the study. For guant:tative data include treatment foctors and inteructions, design structure fe.g. factorial, nested,
hierorchicaly, nature and number of experimenia! units ond replicates.

Describe the research sample {e.g, ¢ group of tagged Passer domesticys, off Sterccereus thurberi within Organ Fipe Cactus National
Monument), éd provide a rationaie fcr the sample choice. When reievant, describe the organism taxa, sourcé, sex, age rangs and
any manipuiations. State what population the sumple Is meant [0 represent when applicabie. For studies invalving existing dotasets,
describe the data and its source. '

Notz the sampiing procedurs. Describe the statistical methods that were used te predetermine sampie size GR if no sample-size
calcuiaticn was performes, descrite how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.




Data collection Describe the data collection procedure, including who recorded the data and how.

Timing and spatial scale Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for
these choices. If there is @ gap between cofection periods, state the dates for each sample cohort. Specify the spatial scale from which
the duta are taken

Data exclusians If no data were excluded from the analyses, siate so OR if data were excluded, describe the exclusions and the rationale behind them,
indicating whether exclusion c.ilerio were pre-established,

Reproducibility Describe the measures iaken to verify the raproducibility of experimental findings. For each experiment, note whether any attempts to
repeat the experiment failed OR state tiat alf attemnsts to repzat the experiment were successful,

Randomization Describe how samplesforganisms/participants were a'located into groups. If allocation was not random, describe how covariates were
controfied. if chis is not refevant to your study, explain why.

Blinding Describe the axcent of blinding used during data acquisition and analysis. If blinding was noc possible, describe why OR explain why
blinding was not relevant to your study.

Did the study involve field work? ~ [_] Yes o

Field work, collection and transport

Field conditions Descrive the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).
Location State the Iacation of the sampling or experiment, providing refevant paramsters (e.g. latitude and longitude, elevation, water
depth).

Access and import/export Describe the efforts you have made to access habitats and to collect and import/export your samples in o responsible manner and
in compliance with local, national and international laws, noting any permits that were obtained {give the name of the issuing
authority, the date of issue, and any identifying information).

Disturbance Describe any disturbance caused by the study and how it was minimized.

Reporting for specific materials, systems and methods

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

Materials & experimental systems Methods
nfa | Involved in the study n/a | Involved in the study
Antibodies [] chip-seq
[] Eukaryotic cell lines (1| Flow eytometry
Palacontology (] MRi-based neurcimaging

|:| Animals and other organisms
B/Human research participants

Clinical data
Antibodies I\f A’
Antibodies used Describe olf antibodies used in the study; as applicable, provide supplier name, cateiog number, clone name, and lot rumber.
Validation Describe the validation of each primary antibody for the species and application, notirg any validation statements on the

manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.

Eukaryotic cell lines
Policy information about cell lines NA/

Cell line source(s) State the source of eacii cell line used.
Authentication Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.
Mycoplasma contamination Confirm that aff cell lines tested negative for mycoplusma contamination OR describe the results of the testing for

mycoplasma contaminaiion OR declare that t).e cefl lines were not tested for mycoplasma contamination.




Commonly misidentified lines  nume any commonly misidentified cefl fines used in the study and provide a raticrale for their use.
[See ICLAC register)

Paizeoniclogy N

Specimear grovenance Provide provenance informaticr for specimers and describe permits that were chiained for the work fincluding the name of the
issuing authority, the date of issue, and any identifying information}.

Specimen deposition indicate where the specimens hqve been depcsited tc permit free access by sther researchers.

Dating methods if new dates gre provided, describe how they were obtainzd [e.g. coflection, storage, scirple pretreatment and measurement],
where they were obtained (i.e. lab name} the calibration praogram ard the protocol for quziity assurance OR state that no new
dates ore provided.

[:| Tick this box to confirm that the raw and calibrated dates are available in the paper o~ in Supplementary Information

Animals znd other org

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

Laberatory animals For lubaratary animals, report scecies, stroin, sex and Gge OF state that the study did not involve laboratory animrals.

Wild animals Provide details on animals observed in or captured in the field, report species, sex and age where possibie. Describe how animals
were caughi ond fransported and what noopered te captive animals after the study {if killed, explain why and describe method; if
reieased, say where and whenj OR state that the study did net invelve wiid animals,

siela-ccliected samples For laboratory work with field-coltected samuies, describe olf relevant parameters such as housing, maintenance, tempergture,

| ph.,toperrcd and end-of-expenmernt protocal OR state that the study did not invelve samptes collected from the field.

Ethics cversight Identify the organizationis) that agproved or provided guidance on the study protocol, DR state thet no ethical appreval or

gufdcn.._ was reqmred -:md °xp’a:r why riot

Note that full informatier on the approval of the study protocel must also be prowded in the manuscrlpt

Human research pariicipants a‘nmu A(W-k&-o Wi, DQPW (ﬂ-@(«th(}n f

Policy information abeut studies involving human research argct ants p/\, Yl PuJa}_ Cth e

Population characzeristics Describe the covarigte-relevant poowlation characteristics of the hurran research particisarts fe.g. age, gender, genotypic
information, past and current diagrosis and treatment categories). if you filled sut the behavicural & social sciences study design
guestions ond have nothing to add here, write “See above.”

Recruitmert Describe how participants were recruited, Guthne any potentiol seif-selection bias or sther biases that may be present and how
these arz likely ts impact results.

Ethics oversighs identify the organization(s} that approved the study protocsl.

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

LClinical data ﬂ.[ﬁ,«%ﬂ&wbw Wit PVoplr (I o7ttt fo
fwgl-.ccd_ P

clinical research and a completed CONSORT checklist mus* be included with all submissions.

Policy information about glinical studies
All manuscripts should comply with the ICMIE guideline for ubl cation

Clinical trial registration Provide the trial reglstration number from ClinicalTrials.gov or on equivaient agency.

Study protocol Note }vh}?rg th;';fu:! tra!urotoco!c:rr bj(_? accessed CR if r,“c.;t m.f-c;'.."fc-:b;e, e’,('da";;', Vv.j/hy.m

Data collection " Describe +f-e s.e.tﬁngs and !ccae‘: of data coliection, neting the ‘"'7e pgrr‘ods ?f recrqitmenr ond data cch’ectr‘op.
Outcomes De;cﬁ._be how you pre-defines primasy qnd secandary ou;;?me measures arid hgw you gssessed these measures,

ChiP-zeq alve \4440 OV-JM%‘IMJ bw

Data deposition OY nlo L (J M o) (’,;f;uﬂ Wa @N-—Euul/)

[} Cenfirm that koth raw and finzl ﬂrcce se.. z have ceer decosited In a sulic datacesd such as GEO

|:| Confirm that you have ceposited or provided access to graph files {e.g. 3EC files; for the called peaks.




Data access links

May remain private before publication.

Files in database submission

Genome browser session
{e.g. UCS0)

Methodology

Replicates

Sequencing depth
Antibodies

Peak calling parameters
Data quality

Software

Flow Cytometry

For "Ir.iticf submission™ or “Revised version" documents, provide reviewer access links. For your "Final submission” document,
provide a link to the depasited data.

Provide a lisi of oil files available in the database subimission.

Provide o link to an anonymized genome browser session jor “initial submission" and "Revised version® documents only, to
enable peer review. Write "no longer applicable” for "Final submission” documents.

Describe the experimental replicates, specifying number, type and replicate agreement.

Describe the sequencing depth for each cxperiment, providing the tatal number of reuds, uniquely mapped reads, fength of
reads and whether they were paired- or single-end.

Describe the antibodies used for the ChiP-seq experiments; as applicable, provide supplier name, catalog number, clone
name, and lot number,

Specify the command finz program and parameters uscd for reod mapping and peak calling, including the ChiP, control and
index files used.

. Descrite the methods used to ensure data quality in full detail, including haw many peaks are ot FDR 5% and above 5-fold

enrichment.

Describe the software used fo coliect and analyze the ChiP-seq data. For custom code thai has been deposited into a

. community repository, provide accession details,

Plots
Confirm that:

NA

|:] The axis fabels state the marker and fluorochrome used (e.g. CD4-FITC).

D 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).

|:| All plots are contour plots with autliers or pseudacolor plots.

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

Methodology

Sample preparation Describe the sampie preparation, detailing the biological source of the cells and any tissue processing steps used,

Instrument identify the instrument used for data collection, specifying make and model number.

Describe the software used to collect and analyze the flow cytometry data, For custom code that has been deposited inta a

Software
community repository, provide accession details.

Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples

Cell population abundance
and how it was determined.

Describe the gating strategy used for afl relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell

Gating strategy
population, indicating where boundaries between “tasitive” and "negative” staining cell pog.ulations are defined.

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

Magnetic resonance imaging [\//]r

Experimental design

Design type Indicate task or resting state; event-related or block design.
Specify the number of blocks, trials ar experimental units per session and/or subject, and specify the length of each trigi

Design specifications
or block (if trials are blocked) and interval between trigls.

State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used
to establish that the subjects were perforiming the task as expected {e.g. mean, range, and/or standard deviation across

subjects).

Behavioral performance measures




Acquisition [\f/ !

Imaging typels)
Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI

[ ]Used

Preprocessing

Preprocessing software
Normalization
Normalization template
Noise znd art:facs removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tesen

Specify type of analysis:  [_| Whole brain

Statistic type for inference
iSee Eklund et al. 2016}

Correction

Models & analysis

n/a | Involved in the study

Specify: functiona!, structural, diffusion, cerfus.

Specify in Testy

Specify the pulse sequence type (gradient eche, spin echo, etc.}, imaging type (EPI, spiral, etc.), field of view, matrix size,
slice thickness, orientaticn and TE/TR/flip angle.

| State whether a whole brain scan was used OR define the area cof acquisition, describing how the region was determined.

T Not used

Provide detai! on software version and revision number and on specific parametzrs (model/functions, brain extraction,
segmentation, smoothing kernei size, atc.).

If data were normalized/standardized, describe the dpproachies): specify tinear or non-iinear and define image types
used for transformation OR indicate that data were not normalized ard explein rationaie for lack of normalization.
Describe the tempicte used for normaizotion/transformation, specifying subject space or group standardized space fe.g.
origing! Talairach, 1ANI305, ICBM152) OR Indicate that the dota were not normaiized.

Describe your procedurels) for crtifoet ard structured noise removal, specifying motion parameters, tssue signals and
physioiogical signais theart rete, respiration).

criteria for voiume censorifig, and state the extent of such

Soecify type {mass univariote, multiveriate, R3A, predictive, ete.) and describe esszntial deiails of the modei at the first
and second leveis {e.g. fixed random cr mixed effects; drift or quto-correlation).

Define precise effect in terms of the fask or stimulus conditicns instead cf psychoiscgical concepts and indicate whether

ANOVA or factorial designs were used,

[} rOl-based  [] Both

| Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.

Describe the type of correction and how it is obtained for muttinle compariscns (e.g. FWE, FDR, permutstion or Monte

Carfej.

I:l D Functional and/or effective connectivity

I:i E Graph analysis

D D Multivariate modeling or predictive analysis

Functional and/or effective connectivity

Graph analysis

Multivariate modeling and predictive analysis

Report the measures of dependence used and the mode detaifs (e.g. Pearson corretation, partiai
correlation, mutual information).

Rerort the qependent variable and cornectivity measare, specifying weighted graph or binarized graph,
subject- or group-tevel, and the globa! and/or node summaries used fe.g. clustering coefficient, efficiency,
etc.).

Soecify independent variab!:s, features zxtracticn and dimension reduction, madel, training and evaluation
metrics,






