
Please wait... 
  
If this message is not eventually replaced by the proper contents of the document, your PDF 
viewer may not be able to display this type of document. 
  
You can upgrade to the latest version of Adobe Reader for Windows®, Mac, or Linux® by 
visiting  http://www.adobe.com/go/reader_download. 
  
For more assistance with Adobe Reader visit  http://www.adobe.com/go/acrreader. 
  
Windows is either a registered trademark or a trademark of Microsoft Corporation in the United States and/or other countries. Mac is a trademark 
of Apple Inc., registered in the United States and other countries. Linux is the registered trademark of Linus Torvalds in the U.S. and other 
countries.


nature portfolio  |  reporting summary
March 2021
.\NAT_logo_NaturePortfolio_Master_Inline_CMYK.png
Reporting Summary
Nature Portfolio 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 Portfolio policies, see our Editorial Policies 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.
n/a
Confirmed
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
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 and reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio 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
- A description of any restrictions on data availability
- For clinical datasets or third party data, please ensure that the statement adheres to our policy 
Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 
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.
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.
Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.
Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.
Did the study involve field work?
Field work, collection and transport
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
Methods
n/a
Involved in the study
Antibodies
Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research
Commonly misidentified lines
(See ICLAC register)
Palaeontology and Archaeology
Note that full information on the approval of the study protocol must also be provided in the manuscript.
Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in Research
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.
Dual use research of concern
Policy information about dual use research of concern
Hazards
Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented in the manuscript, pose a threat to:
No
Yes
For examples of agents subject to oversight, see the United States Government Policy for Institutional Oversight of Life Sciences Dual Use Research of Concern.
Experiments of concern
Does the work involve any of these experiments of concern:
No
Yes
Precautions and benefits
ChIP-seq
Data deposition
Genome browser session 
(e.g. UCSC)
Methodology
Flow Cytometry
Plots
Confirm that:
Methodology
Magnetic resonance imaging
Experimental design
Acquisition
Diffusion MRI
Preprocessing
Statistical modeling & inference
Specify type of analysis:
Statistic type for inference
(See Eklund et al. 2016)
Models & analysis
n/a
Involved in the study
9.0.0.2.20101008.1.734229
This checklist template is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or 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 copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/
.\by.png
2
2
2
1
2
2
2
1
1
1
1
2
2
1
1
1
1
1
2
1
	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Judd F. Hultquist, Robyn M. Kaake, Adolfo García-Sastre, Nevan J. Krogan
	YYYY-MM-DD: 7/06/2023
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: Protein-protein interaction (PPI) data was acquired on an Easy-nLC 1000 (Thermo Fisher Scientific) coupled to an Orbitrap Elite Hybrid Mass Spectrometer (Thermo Fisher Scientific). Global protein abundance (AB) and phosphorylation (PH) data were collected on three instruments: (1) Easy-nLC 1000 (Thermo Fisher Scientific) coupled to an Orbitrap Fusion Tribrid mass spectrometer (Thermo Fisher Scientific); (2) Easy-nLC 1000 (Thermo Fisher Scientific) coupled to a Orbitrap Elite Hybrid Mass Spectrometer (Thermo Fisher Scientific); (3) Easy-nLC 1200 (Thermo Fisher Scientific) interfaced via a nanoelectrospray source (Nanospray Flex) coupled to an Orbitrap Fusion Lumos Tribrid mass spectrometer (Thermo Fisher Scientific). Targeted mass spectrometry data acquisition was performed in parallel reaction monitoring (PRM) mode on an Orbitrap Fusion Lumos Tribrid mass spectrometer (Thermo Fisher Scientific) interfaced with an Easy-nLC 1200 (Thermo Fisher Scientific). Liquid chromatography (LC) and mass spectrometry (MS) acquisition parameters for all instruments are reported in Supplementary Data 6.Protein quantification by Bradford assay of whole-cell lysates for validation reciprocal IPs was collected on a SpectraMax iD3 microplate reader (Molecular Devices) with acquisition at 595nm using manufacturer software SoftMax Pro (version 7.1) (Molecular Devices).Immunofluorescence images of IAV-infected cells were acquired using MetaXpress software (version 6) on an ImageXpress Micro Confocal High-Content Screening System (Molecular Devices) using the included 10X Plan Apo 0.45 NA objective and 60μm pinhole spinning disk.Exome enrichment was performed with NimbleGen SeqCap EZ Exome+UTR (Roche NimbleGen, version 2) following the manufacturer's protocol. Library preparation was performed by KAPA HyperPlus library kit (Roche, KK8514) using adaptors compatible with Illumina sequencer on the Hamilton STAR automated platform, and libraries were sequenced on an Illumina cBot with a HiSeq 3000/4000 paired-end cluster kit on a patterned flow cell and a HiSeq 3000/4000 SBS kit (300 cycles, Illumina v2.5 reagents) on the HiSeq 4000 sequencing platform.IAV infectivity and siRNA knockdown cell viability flow cytometry data were collected on an Attune NxT Flow Cytometer (Thermo Fisher), with Attune NxT Software (v3.2.0).SARS-CoV-2 RT-qPCR data was collected on an Applied Biosystems QuantStudio 6 thermocycler.For compound screening, cell viability data was collected on a microplate (ELISA) reader (BioTek Instruments, NEO2SM) and IAV infectivity data was collected on a Celigo Image Cytometer (Nexcelom).
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: For the PPI data, raw MS files were searched using MaxQuant (version 1.6.2.10) (Cox and Mann 2008), and the resulting data were scored using the MiST algorithm (version 1.0.1) (Jäger et al. 2011) following previous guidelines (Verschueren et al. 2015). R package source materials and further information on MiST scoring are available through the Krogan Lab Github (https://github.com/kroganlab). Permanent reference versions used in this study are available for MiST (version 1.0.1) (https://doi.org/10.5281/zenodo.8034496).For targeted MS, data-dependent acquisition (DDA) runs were first analyzed to select peptides for parallel reaction monitoring (PRM) acquisition and analysis. DDA raw files were searched using MaxQuant (version 1.6.3.3) (Cox and Mann 2008). The msms.txt results from the MaxQuant searches were then imported into Skyline (version 21.2.0.536 dbaf6ccd2) (MacLean et al 2010) to select peptides for PRM acquisition. Following PRM acquisition, PRM data was extracted and analyzed using Skyline (version 21.2.0.536 dbaf6ccd2) (MacLean et al 2010).For the AB and PH data, raw MS files were searched using MaxQuant (version 1.6.1.0) (Cox and Mann 2008), with subsequent quantitative analysis done using the R Bioconductor package MSstats (version 3.19.4) (Choi et al. 2014) and the Bioconductor package artMS (version 1.3.9) (doi: 10.18129/B9.bioc.artMS). R package source materials and permanent reference versions are available for our slightly customized version of MSstats (version 3.99) (https://doi.org/10.5281/zenodo.8035059). For gene ontology enrichments, the over-representation analysis was performed using the enrichGO function of clusterProfiler package (version 3.18.0) in R with default parameters (PPI data), or using the enricher function of clusterProfiler package (version 3.12.0) in R with default parameters (AB and PH data). In either case, GO terms were obtained from the R annotation package org.Hs.eg.db (version 3.12.0). Circos plots were generated first with Metascape (v3.5) (Zhou et al 2019) and adapted in Adobe Illustrator (v25.0.0).All networks were generated and visualized in Cytoscape (version 3.8.2) (Shannon et al. 2003). For PPI networks, human-human PPIs were annotated as reported in the comprehensive resource of mammalian protein complexes (CORUM) database (Giurgiu et al. 2019). Networks were manually annotated in Adobe Illustrator (v24.1).Kinase activity predictions were generated on the full collected PH data using the ProtMapper resources available in OmniPath (Türei et al. 2021).Microscopy image overlays and montages were formatted with Molecular Devices MetaXpress Imaging and Analysis software suite (version 6.7.2.290). Additional formatting of scale bars and figure panels was performed in Adobe Photoshop (version 23.0.2) and Illustrator (version 26.0.1), respectively.The following programs were used for whole exome sequencing (WES) data processing: (1) Burrows-Wheeler Aligner (v0.7) (H. Li and Durbin 2009); (2) Picard (http://broadinstitute.github.io/picard/); (3) the Genome Analysis Toolkit (GATK, v3.1) (McKenna et al. 2010); (4) HaplotypeCaller (v3.4); and (5) the Variant Quality Score Recalibration (VQSR) filter from GATK. The following six algorithms were used for predicted loss-of-function (pLOF) variant classification: SIFT and SIFT 4G (Vaser et al. 2016), PolyPhen-2 HDIV and PolyPhen-2 HVAR (Adzhubei et al. 2010), likelihood ratio test (LRT), and Mutation Taster (Schwarz et al. 2014). ANNOVAR using dbNSFP (K. Wang, Li, and Hakonarson 2010) was used to predict variant annotations and pLOF. Data analysis for gene-based association also included/utilized: firth logistic regression and burden tests (Mbatchou et al. 2021) and Ensembl Variant Effect Predictor (VEP) (McLaren et al. 2016). Phosphorylation site predictions utilized PhosphoSitePlus (Hornbeck et al. 2015). Sequence logo was generated using WebLogo (version 2.8.2).Final cell gating and quantification for Attune NxT flow cytometry data was performed with FlowJo version 9.3.2 software (siRNA screen data) and version 10.7.1 (reciprocal IP data).Analysis for Celigo Image Cytometer data was performed in GraphPad Prism (version 9.3.0), using nonlinear regression fit and fit hill functions to identify IC50, IC90, CC10 and CC50 values.
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: PPI, global AB, global PH and targeted (PRM) mass spectrometry data generated in this study have been deposited to the ProteomeXchange Consortium via the PRIDE145 partner repository with the following dataset identifiers: 1) PPI data: PXD036077 (https://www.ebi.ac.uk/pride/archive/projects/PXD036077); 2) AB and PH data: PXD035900 (https://www.ebi.ac.uk/pride/archive/projects/PXD035900); and 3) PRM data: PXD041663 (http://www.ebi.ac.uk/pride/archive/projects/PXD041663). WES genotype data have been deposited to dbGaP and are available with the following accession: phs003407.v1.p1. Supplementary Data 1-5 provide data for graphs and/or full analyses for proteomic (PPI, AB, PH and PRM) data, pLOF data, siRNA screens and drug screens. Source Data are provided with this paper, and include uncropped Western Blot scans for Supplementary Figure 3 and graph data points for Figure 6 and Supplementary Figure 7. IAV protein expression vectors are available from the authors upon request.
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: Statistical methods were not used to predetermine sample size. Sample sizes for the number of biological and technical replicates performed were chosen based on the rationale to maximize statistical power from respective downstream data analyses while collecting data at a scale that was practically feasible and reproducible (e.g. MiST or MSstats for proteomic data, processing/analysis algorithms for WES data, RT-qPCR for SARS-CoV-2 infectivity data; nonlinear regression fit and fit hill functions for compound screening); and/or reproducibility was calculated and noted in the respective figure legends to justify rationale (e.g. siRNA screen IAV infectivity data).
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": We included both sexes (male and female) in the study. We considered demographic information, including sex, race, ethnicity and age of the participants, as variables in the analyses. We used the genetically determined sex information.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": We attempted to obtain a balanced sex representation and a wide range of ages. Among 495 participants, the mean (with standard deviation) age was 39.7 (+/-25) years (range: 0 to 90). 273 participants (55.2%) were female, and all were of European descent.
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: Patients infected with influenza were chosen based on availability at five eMERGE sites: Cincinnati Children's Hospital Medical Center, Marshfield Clinic, Mount Sinai School of Medicine, Northwestern University, and Vanderbilt University. All persons or their guardians gave written informed consent by trained staff for genome sequencing, and all individual data were de-identified.
	Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: The study protocols have been reviewed and approved by the appropriate local institutional review boards. Northwestern University IRB IDs are as follows: STU00084534, STU00078215 (FluOMICS: Project 3), STU00206610 (FluOMICS: The Next Generation), and STU00211941 (dbGaP data deposition).
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: No data generated was excluded from initial analysis, and full data is available in public data repositories, in supplementary data and/or in source data included with the manuscript. However, data was filtered to produce higher-confidence hit lists, including: PPI data (MiST thresholds described in text and Methods); AB and PH data (MS quality control and log2 fold change and p-value thresholds described in text and Methods); kinase activity predictions (thresholds described in text and Methods); predicted loss-of-function gene annotations and association tests (gene mapping, quality control and minor allele frequency and false discovery rate thresholds described in text and Methods); siRNA screen classifying pro-viral and antiviral factors (log2 fold change thresholds described in text and Methods); and compounds (selectivity index thresholds described in text and Methods). All thresholds represent standard practices in the field. 
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: All attempts at replication were successful. The number of biological replicates contributing to each analysis are indicated in the respective text, figure legends, and/or Methods. Briefly, PPI data were analyzed as 6 replicates (A549, NHBE) or 8 replicates (THP-1) and acquired in technical singlet on the mass spectrometer. AB and PH data were collected in biological duplicate, and injected as technical singlet or technical duplicate onto their respective mass spectrometers as described in Methods. PRM data were collected in technical singlet. Each individual's WES data (from 495 total participants) was collected by Illumina sequencing in technical singlet. siRNA screens were performed in biological duplicate with Pearson's correlation >0.75 and analyzed by flow cytometry in technical singlet (IAV infectivity); or in 2-3 biological replicates with three technical replicates (SARS-CoV-2 infectivity), with higher numbers of replicates performed for smaller total gene-size screens to ensure replication. Compound screens were performed in three replicates.
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Sample randomization was not relevant to our study. PPI, AB and PH data were acquired as biological samples were generated and processed, and as mass spectrometers were available, spanning a period of 3 years (PPI) or 2-3 years (AB and PH). Arrayed siRNA screens were seeded in the order that genes were plated by the vendor (Dharmacon), where gene-targeting siRNA were arranged alphabetically and did not follow any particular order by interacting IAV protein (PPI) or kinase (PH). Compounds in pharmacological screening were tested as received by the indicated vendors in Supplementary Data 5 and as virus stocks were available.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: Proteomic samples were assigned numerical sample codes that gave no indication of sample identity, and were numerically ordered as they were generated for downstream sample processing and acquisition by LC-MS/MS. Blinding was not performed for data analysis, as knowledge about the treatment conditions was required to assess sample quality and comparison of experimental (IAV protein baits [PPI] or IAV-infected cells [AB, PH]) to control groups (GFP or empty vector protein baits [PPI] or mock-infected cells [AB, PH]).For WES data, human samples were de-identified before sequencing, data processing and analysis.All siRNA arrayed screens were assigned plate numbers and well numbers for each gene that gave no indication of gene identity for downstream sample processing and acquisition by flow cytometry. Control wells were identified to set final gating in FlowJo, but data analysis was performed with non-identifying well numbers for experimental gene-targeting siRNA. After analysis, gene-targeting siRNA were matched back to corresponding wells using plate maps to identify respective genes for figure publication.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	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 a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a 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).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: Mouse monoclonal anti-STREP (Qiagen, 34850; used at 1:1000 dilution)Mouse monoclonal anti-GAPDH (GAPDH-71.1) (Sigma, G8795; used at 1:5000 dilution)Goat anti-mouse IgG-HRP (Bio-Rad, 170-6516; used at 1:5000 dilution)Rabbit monoclonal anti-ATP6V1A (EPR19270) (Abcam, ab199326; used at 1:100 dilution)Rabbit IgG control (Proteintech, 501003118; used at 1:200 dilution)Mouse monoclonal anti-AHNAK (EM-09) (Thermo Fisher, MA1-10050; used at 1:100 dilution [IP] and 1:500 dilution [IF])Mouse IgG1 isotype control (MOPC-21) (Thermo Fisher, MA1-10407; used at 1:200 dilution)Rabbit polyclonal anti-influenza A NS2 (NEP) (Thermo Fisher, PA5-32234; used at 1:500 dilution)Mouse monoclonal anti-Influenza A nucleoprotein (NP) [HT103] (Kerafast, EMS010; and in-house HT103 stocks provided by Dr. Thomas Moran (Mount Sinai School of Medicine); used at 1:1000 dilution)Goat anti-mouse IgG (H+L) Alexa Fluor Plus 488 (Fisher, A32723; and Invitrogen, A11029; used at 1:1000 dilution)Goat anti-mouse IgG (H+L) Alexa Fluor 555 (Thermo Fisher, A32727; used at 1:1000 dilution)Goat anti-rabbit IgG (H+L) Alexa Fluor 647 (Thermo Fisher, A32733; used at 1:1000 dilution)
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: All antibodies were acquired from commercial sources and validated by respective vendors. Anti-GAPDH has species reactivity against human, monkey, bovine, canine, rat, mouse, hamster, mink, rabbit, chicken and turkey GAPDH. Anti-ATP6V1A has species reactivity against human, mouse and rat ATP6V1A. Anti-AHNAK has species reactivity against human and mouse AHNAK. Anti-IAV NP [HT103] and anti-IAV NS2 (NEP) react with target viral proteins for pH1N1, H3N2 and/or H5N1 IAV strains tested. All antibodies are approved by the manufacturer for use in Western blotting, immunostaining or immunoprecipitation applications at the indicated dilutions (information available on vendor websites and/or on the product information sheet). Mouse monoclonal anti-STREP antibody was validated by Western Blot using total cell lysates from NHBE, THP-1 and A549 cell types transduced with one of 13 2X-Strep-tagged IAV proteins and 2X-Strep-tagged GFP to ensure band visibility at the correct anticipated size according to UniProt protein entries for all proteins.
	State the source of each cell line used and the sex of all primary cell lines and cells derived from human participants or vertebrate models.: Cell line sources include:A549 (ATCC, CCL-185)THP-1 (ATCC, TIB-202)NHBE (Lonza, CC-2541)MDCK (ATCC, CCL-34)
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: Cells were purchased and received directly from their respective manufacturer. Authentication was performed by the manufacturer, and a certificate of validation is available for each lot upon request. No additional in-house authentication was performed.
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: Negative mycoplasma tests for all cell lines were certified by the manufacturers at the time of purchase. A549, THP-1 and MDCK cells tested negative for mycoplasma as certified by ATCC at the time of purchase. NHBE cells tested negative for mycoplasma, bacteria, yeast, and fungi as certified by Lonza at the time of purchase. No additional in-house mycoplasma testing was performed.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: No commonly misidentified lines were used in this study.
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information). Permits should encompass collection and, where applicable, export.: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	For laboratory animals, report species, strain and age OR state that the study did not involve laboratory animals.: 
	Provide details on animals observed in or captured in the field; report species and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: 
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: 
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "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 experiment, providing the total number of reads, uniquely mapped reads, length 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.: 2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: Final cell gating and quantification of %NP+ cells (percent IAV infectivity) and %Ghost 710+ cells (percent dead cells) was performed with FlowJo version 9.3.2 software (siRNA screen samples) or version 10.7.1 software (reciprocal IP samples).
	axislabels: 1
	axisscales: 1
	plots: 1
	numberpercentage: 1
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Flow cytometry data was acquired for reciprocal IP IAV-infected A549 and NHBE cells, and for siRNA-transfected IAV-infected A549 cells. Sample preparation is described in full detail in the Methods. Briefly for assessing percent IAV infection in cells destined for reciprocal IP, A549 cells (ATCC, CCL-185) or NHBE cells (Lonza, CC-2541) were mock-infected or infected with H5N1 IAV at MOI 0.5 and lifted by cell scraping at 24 hours post-infection from 15cm plates. Cells were collected in 10mL cold 1X PBS in 15mL Falcon tubes, and pelleted at 1200rpm for 5 minutes at 4ºC (A549 cells), or 400xg for 3 minutes at 4ºC (NHBE cells). 10mL cold 1X PBS was added to the original 15cm plates for a second cell scraping, collected and used to thoroughly resuspend existing cell pellets. 100μL aliquots were removed and combined with 100μL 2% formaldehyde (Sigma, F8775-500ML) in 1X PBS (final concentration 1% formaldehyde) in a 96-well U-bottom plate (Fisher 08-772-17) and stored at 4ºC until immunostaining against IAV NP. Briefly for siRNA screening, A549 cells were reverse transfected with gene-targeting or control siRNA, incubated for 48 hours, infected with H1N1 IAV at MOI 0.1, harvested at 24 hours post-infection from 24-well plates, transferred to 96-well U-bottom plates, and fixed in 1% formaldehyde (Sigma, F8775-500ML) in 1X PBS. Cells were stored at 4ºC until immunostaining against IAV NP 1-3 days later. For immunostaining against IAV NP, fixed A549 or NHBE cells were subjected to a 30-minute incubation in block and permeabilization buffer (1% BSA, 0.1% saponin [Sigma, 47036-50G-F] in 1X PBS), 1-hour incubation in 1:1000 anti-Influenza A nucleoprotein (NP) [HT103] antibody (Kerafast, EMS010) diluted in block and permeabilization buffer, wash step (1% BSA in 1X PBS), and 1-hour incubation in 1:1000 goat anti-mouse IgG (H+L) secondary antibody Alexa Fluor Plus 488 (Fisher, A32723) diluted in block and permeabilization buffer. Cells were washed once in 1% BSA in 1X PBS, and fixed in 1% formaldehyde in 1X PBS. Samples were analyzed 1-3 days later in 96-well format on an Attune NxT flow cytometer (Thermo Fisher).Live-cell amine-reactive viability staining followed by flow cytometry of siRNA-transfected A549 cells was used to quantify non-viable cells. 48 hours after reverse transfection, A549 cells were harvested, transferred from 24-well plates to 96-well U-bottom plates, and incubated in 1:500 Ghost Dye Red 710 (Tonbo Biosciences, 13-0871-T100) in 1X PBS for 20 minutes. Cells were washed twice with MACS buffer (PBS no calcium or magnesium [Fisher, MT-21031CV], 2mM EDTA [Fisher, MT-46034CI], 0.5% BSA; filtered through 500 mL EMD Millipore Stericup™ Sterile Vacuum Filter Units .22 uM PVDF [Fisher, SCGVU05RE]), resuspended in 1X PBS, and immediately analyzed in 96-well format on an Attune NxT flow cytometer (Thermo Fisher).
	Identify the instrument used for data collection, specifying make and model number.: Flow cytometry data was collected in 96-well plate format on a Thermo Fisher Attune NxT, with accompanying Attune NxT Software (version 3.2.0).For A549 cell samples using Attune NxT Software, forward scatter voltage was set at 80 and side scatter voltage at 275 (R1, A549 singlet cells). For NHBE cell samples using Attune NxT Software, forward scatter voltage was set at 120 and side scatter voltage at 280. For all mock-infected or IAV-infected A549 and NHBE cell samples, Alexa Fluor Plus 488 signal quantified by blue laser 1 (BL1) at voltage 205 (percent NP+). 100uL of cells were acquisitioned and all events recorded at 1000uL/min.For A549 cell viability samples, using Attune NxT Software, forward scatter voltage was set at 60 and side scatter voltage at 280 (R1, A549 singlet cells), and Ghost Dye Red 710 signal quantified by red laser 2 at voltage 260 (dead cells). 100uL of cells were acquisitioned and all events recorded at 1000uL/min. 
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: Cell sorting was not performed in this study. For reciprocal IP infection data, the percentage of recorded events captured by FSC/SSC gating on A549 cells averaged 87%. FSC and SSC singlet gating captured ranged 95.5-97.6% of live events (with the average above 96%). The percentage of recorded events captured by FSC/SSC gating on NHBE cells averaged 45%. FSC and SSC singlet gating captured ranged 96.9-98.3% of live events (with the average above 97%).For siRNA screen data, the percentage of recorded events captured by FSC/SSC gating on A549 cells was dependent upon siRNA knockdown and averaged at 64%. FSC and SSC singlet gating captured 90-100% of live events (with the average above 98%).
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: Gating strategy for all experiments in the manuscript is illustrated in Supplementary Figure 6A. An A549 or NHBE cell gate was defined based on FSC/SSC -Area axes, followed by two successive singlet gates: FSC-Height versus FSC-Width and SSC-Height versus SSC-Width. Alexa Fluor 488+ cells were defined as IAV NP+ cells in this final population, with gates defined in BL1-Area versus FSC-Area. Gates were set at FSC-Area above 200,000 and BL1-Area (Alexa Fluor 488 signal) above 1000 (siRNA screen), and FSC-Area above 87,000 and BL1-Area (Alexa Fluor 488 signal) above 1000 (reciprocal IPs).
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	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	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 performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	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 multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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