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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. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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.

Life sciences Behavioural & social sciences 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

Replication

Randomization

Blinding

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.

The data of this study are available upon reasonable request.

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 
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.

All experiments were repeated at least three times to give a n number of 3 or above. A n number equals to 3 is the the standard of biological

experiments. No sample size calculation was performed. Sample size is chosen based on the standard of the corresponding field (PMID:

32215622).

No data was excluded.

All experiments were repeated at least once. Similar findings were obtained from all repeats.

Randomization was applied to the grouping of the animals. Animals were randomly allocated to the groups.

No blinding was done. Blinding was not relevant to the study because the results are quantitative and objective, and does not require a

subjective judgment.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

In house rabbit anti-SARS-CoV-2 Spike RBD antibody, 1:1000 for western blot.

In house mouse anti-SARS-CoV-2 Spike RBD antibody, 1:100 for immunofluorescence assay.

In house mouse anti-influenza nucleoprotein antibody, 1:5000 for western blot.

Rat Anti-mouse CD8a-PerCP-Cy5 (Biolegend #100734), 1: 200 for flow cytometry staining.

Rat Anti-mouse CD4-V450 (BD #560468),1: 200 for flow cytometry staining.

Rat Anti-mouse IFNg-APC(Biolegend #505810), 1: 100 for flow cytometry staining.

Rat Anti-mouse TNFa-PE (Biolegend #506306), 1: 100 for flow cytometry staining.

Rat Anti-Mouse CD45-PerCP-Cy5.5(BD #550994), 1:100 for flow cytometry staining.

Rat Anti-Mouse CD69-BV711(Biolegend #104537), 1:100 for flow cytometry staining.

Rat Anti-Mouse CD103-BV421(Biolegend #121422), 1:100 for flow cytometry staining.

Zombie Aqua™ Fixable Viability Kit (Biolegend #423102), 1:200 for flow cytometry staining.

Rat Anti-Mouse CD4-FITC(Biolegend #100406), 1:100 for flow cytometry staining.

Rat Anti-Mouse CD8-APC/Fire 750(Biolegend #100766), 1:100 for flow cytometry staining.

The commercial antibodies were validated by the manufacturers.

The in-house anti-SARS-CoV-RBD immune serum were validated with ELISA, Western blots, and

immunofluorescence staining in the previous publication (PMID: 32835326).

The in-house anti-influenza nucleoprotein antibody were validated Western blots and

immunofluorescence staining in the previous publication (PMID: 25043584).

MDCK, A549, BHK21, 293T and VERO-E6 was obtained from ATCC.

In house 293T-hACE2 cell line was prepared by lentivral transduction of 293T cells.

VEROE6-TMPRSS2 was a gift from Dr. Kelvin To at the department of microbiology, HKU.

ATCC cell lines were authenticated by ATCC.

The expression of ACE2 in 293T-hACE2 was verified by qRT-PCR.

All cell lines were tested negative by PCR for mycoplasma.

Nil

6-8 weeks old male Golden Syrian hamster and 6-8 weeks old BALB/c mice were used in this study.

Nil

Golden Syrian hamster: Male, BALB/c mice: female

Nil

All animal studies were approved by the Committee on the Use of live animals in Teaching and Research at HKU.




