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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. 

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 

D D The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

D D A 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 techniques in the Methods section. 

D D A description of all covariates tested

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

D D 
A 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. 

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

D D For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

D D 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 

Data collection 

Data analysis 

CryoEM image processing and reconstruction: RELION 3.0, 3.1, MotionCor2 v1.1, CTFFind 4.1.13. Model building and refinement: 
MEMSAT-SVN 1.3, Protter1.0, PSIPRED 4.0, ChimeraX1.3, ISOLDE 1.0b3, AlphaFold V2.1, Phenix 1.19.2-4158,COOT0.9.7.
.Microscopy data were acquired with Andor iQ3 software(3.4.1). Flow cytometry data were acquired with BD (CSampler Software 
(Accuri 1.0.264.21.) smFRET data were analyzed using Matlab (MathWorks, version R2017a) and a custom Matab-based analysis 
software package SPARTAN (version 3.8.1), courtesy of Scott Blanchard, and custom Matlab scripts, developed in the Mothes lab 
Flipping assays: FluoEssence v3.9 was used for fluorescence vs time measurements.
.

Microscopy were analyzed using lmageJ (NIH, 1.52a). Flow cytometry data were analyzed using FlowJo(10.8.1. Statistical analyses 
were performed using Prism (v. Mothes-7.01/Yeager 9.4.1)  

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 QQ.)ky_ 

Atomic coordinates and EM maps for WT hSERINC3-Fab and ∆ ICL4-hSERINC3-Fab have been deposited in the Protein Data Bank(www.rscb.org) and EMDB 
(www.ebi.ac.uk/pdbe/embd/) with accession codes 7RU6 and EMBD-24698 and 7RUG and EMD-24705, respectively.Data for all graphs are provided in the 
source Data file.
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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 Use the terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid 

confusing both terms. Indicate if findings apply to only one sex or gender; describe whether sex and gender were considered in 

study design whether sex and/or gender was determined based on self-reporting or assigned and methods used. Provide in the 

source data disaggregated sex and gender data where this information has been collected, and consent has been obtained for 

sharing of individual-level data; provide overall numbers in this Reporting Summary. Please state if this information has not 

been collected. Report sex- and gender-based analyses where performed, justify reasons for lack of sex- and gender-based 

Population characteristics 

Recruitment 

Ethics oversight 

analysis. 

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." 

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. 

Identify the organization(s) that approved the study protocol. 

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. 

D Life sciences D Behavioural & social sciences D 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 
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Replication 

Randomization 

Blinding 

Behavioural & social sciences study design 
All studies must disclose on these points even when the disclosure is negative. 

Study description 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). 

J 

Research sample State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic 

l 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. 

Sampling strategy 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. 

X

No statistical methods were used to determine sample size since this study did not involve human participants or animals. 
All experiments were repeated several times giving similar results.

N o data was excluded from the analysis.

All cell-based experiments were repeated at least 3 times to ensure reproducibility.

Experiments were not randomized. Groups are not relevant to this work.

The investigators were not blinded during data collection or during analysis. Groups are not relevant to this work.
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HEK293 cells are from John Young. TZM-BI cells are from NIH AIDS Reagent program. Jurkat T cells are 
from Heinrich Gottlinger. Sf9 (Spodoptera frugiperda) cells are from Expression Systems (Davis,CA)

HEK293 cells are tested for virus production by western blotting and infectivity assays. TZM-BI cells are 
tested for HIV infectivity by Gaussia luciferase assay. Jurkat T cells are tested for HIV infectivity by firefly 
luciferase assay. 

All cell lines introduced into our laboratories from external sources tested negative using MycoAlert•• 
Mycoplasma Detection Kit. 

None 

X

Antibodies used were requested either from NIH AIDS Reagent Program, Division of AIDS, NIAID, NIH (MD, USA) or 
commercially purchased from authorized vendors. Please see attachment for complete list.

Anti-HIV lg was validated by Western blotting HIV virus lysates. Anti-Phosphatidylserine was validated by flow cytometry by 
staining mock-treated or staurosporine-treated Jurkat cells. Anti-FLAG was validated by western blotting virus lysates with or 
without FLAG-tagged proteins. See above attachment for further antibody validation.
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Ch IP-seq 

Data deposition 

D Confirm that both raw and final processed data have been deposited in a public database such as GEO. 

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

Data access links For "Initial submission" or "Revised version" documents, provide reviewer access links. For your "Final submission" document, 

May remain private before publication. provide a link to the deposited data. 

Files in database submission 

Genome browser session 
(e.g. UCSC) 

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 app/icab/e"for "Final submission" documents. 

Methodology 

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

Sequencing depth 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. 

Antibodies Describe the antibodies used for the ChlP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and Jot 

number. 

Peak calling parameters Specify the command line program and parameters used for read mapping and peak calling, including the Ch IP, control and index files 

used. 

Data quality Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fo/d enrichment. 

Software Describe the software used to collect and analyze the Ch IP-seq data. For custom code that has been deposited into a community 

repository, provide accession details. 

Sample preparation 

Instrument 

Software 

Cell population abundance 

Gating strategy 

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

Magnetic resonance imaging 

Experimental design 

Design type Indicate task or resting state; event-related or block design. 
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Confirm that: 

D The axis labels 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). 

D All plots are contour plots with outliers or pseudocolor plots. 

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

Flow Cytometry 

Plots 





Antibodies Used:





Anti-HIV lg (NIH AIDS Reagent Program, Catalog #ARP-3957) 

Anti-Phosphatidylserine (Millipore Sigma, Cat. #05-719) 

Anti-FLAG (Millipore Sigma, Cat. #F1804 Lot 080M6035 1:1,000) 

Anti-SERINC3 (Abcam, Cat. #ab153748) 

Anti-human CD63 Isolation Kit (Invitrogen, Cat #10606D) 

Anti-gp64-PE (Expression Systems, Cat#97-201Lot 21704014,1:200)

goat anti-mouse IgG HRP (Invitrogen Cat #A-10677 Lot1252830 1:10,000)

goat anti-human IgG HRP(Southern Biotech, Cat # 2010-05) Lot D7511-M985C Dilution 1:10,000  

mouse anti-rabbit IgG HRP(Santa Cruz Biotechnology, Cat #sc-2357)Lot L0617 Dilution 1:10,000  

Alexa 594 Annexin V(Invitrogen, Cat # A13203) Lot 2110738 Dilution 1:500

Alexa 647 Annexin V(Invitrogen, Cat #A23204) Lot: 2260951 Dilution 1:50





Validation for the following Antibodies:

 Resource Research Identification Portal Numbers (RRID) provided

-anti-Flag  (RRID AB_262044)

-anti-SERINC3 (RRID) AB_2890264

-anti-HIV-Ig (RRID) AB_2890264

-goat anti-mouse IgG HRP (RRID) AB_2534060

-goat anti-human IgG HRP (RRID) AB_2795564

-mouse anti-rabbit IgG HRP (RRID) AB_628497

- anti-SERINC3

https://www.abcam.com/products/primary-antibodies/serinc3-antibody-ab153748.html

-Anti-gp64-PE

https://expressionsystems.com/product/gp64-pe-antibody

anti-human CD63 Isolation Kit-

https://www.thermofisher.com/order/catalog/product/10606D

Alexa 594 Annexin V-

https://www.thermofisher.com/order/catalog/product/A13203

Alexa 647 Annexin V-

https://www.thermofisher.com/order/catalog/product/A23204







