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ReportingSummary
NaturePortfoliowishestotoimprovethereproducibilityofoftheworkthatwewepublish.Thisformprovidesstructureforconsistencyandtransparency
ininreporting.ForfurtherinformationononNaturePortfoliopolicies,seeourEditorialPoliciesandtheEditorialPolicyChecklist.

Statistics
Forallstatisticalanalyses,confirmthatthefollowingitemsarepresentininthefigurelegend,tablelegend,maintext,ororMethodssection.

n/aConfirmed

Theexactsamplesize(n)foreachexperimentalgroup/condition,givenasasadiscretenumberandunitofofmeasurement

Astatementononwhethermeasurementsweretakenfromdistinctsamplesororwhetherthesamesamplewasmeasuredrepeatedly

Thestatisticaltest(s)usedANDwhethertheyareone-orortwo-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

Adescriptionofofallcovariatestested

Adescriptionofofanyassumptionsororcorrections,suchasastestsofofnormalityandadjustmentformultiplecomparisons

Afulldescriptionofofthestatisticalparametersincludingcentraltendency(e.g.means)ororotherbasicestimates(e.g.regressioncoefficient)
ANDvariation(e.g.standarddeviation)ororassociatedestimatesofofuncertainty(e.g.confidenceintervals)

Fornullhypothesistesting,theteststatistic(e.g.F,t,r)withconfidenceintervals,effectsizes,degreesofoffreedomandPvaluenoted
Give P values as exact values whenever suitable.

ForBayesiananalysis,informationononthechoiceofofpriorsandMarkovchainMonteCarlosettings

Forhierarchicalandcomplexdesigns,identificationofoftheappropriatelevelfortestsandfullreportingofofoutcomes

Estimatesofofeffectsizes(e.g.Cohen'sd,Pearson'sr),),indicatinghowtheywerecalculated

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

Softwareandcode
Policyinformationaboutavailabilityofofcomputercode

Datacollection

Dataanalysis

Formanuscriptsutilizingcustomalgorithmsororsoftwarethatarecentraltototheresearchbutnotyetdescribedininpublishedliterature,softwaremustbebemadeavailabletotoeditorsand
reviewers.WeWestronglyencouragecodedepositionininacommunityrepository(e.g.GitHub).SeetheNaturePortfolioguidelinesforsubmittingcode&softwareforfurtherinformation.

Data
Policyinformationaboutavailabilityofofdata
Allmanuscriptsmustincludeadataavailabilitystatement.Thisstatementshouldprovidethefollowinginformation,whereapplicable:
-Accessioncodes,uniqueidentifiers,ororweblinksforpubliclyavailabledatasets
-Adescriptionofofanyrestrictionsonondataavailability
-Forclinicaldatasetsororthirdpartydata,pleaseensurethatthestatementadherestotoourpolicy
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ThedatacollectionprocedureisisdescribedinintheMethodssectionofofthemanuscript.

ThedataanalysisisisdescribedinintheMethodssectionofofthemanuscript.

AllcuratedindividualHNOCAdatasetsareavailableforeasyaccessviathesfairapythontool80.TheintegratedHNOCAdataisisavailableononZenodo(https://
doi.org/10.5281/zenodo.11203684)andtheCellxGeneDiscoverCensus(https://cellxgene.cziscience.com/collections/de379e5f-52d0-498c-9801-0f850823c847).
TheextendedHNOCACommunityEditionAtlasisisalsoavailableviatheCellxGeneDiscoverCensus(sameURLasasabove).BothversionsofofHNOCAareavailablefor
referencemappingviatheArchMapwebinterface(https://www.archmap.bio/).
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Researchinvolvinghumanparticipants,theirdata,orbiologicalmaterial
Policyinformationaboutstudieswithhumanparticipantsorhumandata.Seealsopolicyinformationaboutsex,gender(identity/presentation),
andsexualorientationandrace,ethnicityandracism.

Reportingonsexandgender

Reportingonrace,ethnicity,or
othersociallyrelevantgroupings

Populationcharacteristics

Recruitment

Ethicsoversight

Notethatfullinformationontheapprovalofthestudyprotocolmustalsobeprovidedinthemanuscript.

Field-specificreporting
Pleaseselecttheonebelowthatisthebestfitforyourresearch.Ifyouarenotsure,readtheappropriatesectionsbeforemakingyourselection.

Lifesciences Behavioural&socialsciences Ecological,evolutionary&environmentalsciences
Forareferencecopyofthedocumentwithallsections,seenature.com/documents/nr-reporting-summary-flat.pdf

Lifesciencesstudydesign
Allstudiesmustdiscloseonthesepointsevenwhenthedisclosureisnegative.

Samplesize

Dataexclusions

Replication

Randomization

Blinding

Reportingforspecificmaterials,systemsandmethods
Werequireinformationfromauthorsaboutsometypesofmaterials,experimentalsystemsandmethodsusedinmanystudies.Here,indicatewhethereachmaterial,
systemormethodlistedisrelevanttoyourstudy.Ifyouarenotsureifalistitemappliestoyourresearch,readtheappropriatesectionbeforeselectingaresponse.

Materials&experimentalsystems
n/aInvolvedinthestudy

Antibodies

Eukaryoticcelllines

Palaeontologyandarchaeology

Animalsandotherorganisms

Clinicaldata

Dualuseresearchofconcern

Plants

Methods
n/aInvolvedinthestudy

ChIP-seq

Flowcytometry

MRI-basedneuroimaging
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WecollectedalltherepresentativescRNA-seqdatasetsofdifferentneuralorganoidprotocolsthatareaccessibleforHNOCA.Similarly,we
collectedalltherepresentativescRNA-seqdatasetsofneuralorganoiddiseasemodelsthatareaccessibleforthediseaseatlas.

Qualitycontrolwasappliedtoexcludecellswithlowquality.DetailedmethodsaredescribedintheMethodssection

ThetwounpublishedscRNA-seqdatasetsbothincludemeasurementsofmultipleindividuals

Experimentswerenotrandomized

Thereisnoblindingdesignofthestudy
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Novelplantgenotypes

Seedstocks

Authentication

Plants

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 
was applied.

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 
off-target gene editing) were examined.


