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Randomization
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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 authors declare that the data supporting the findings of this study are available within the article and its Supplementary Information files, or are available on
request. Source data are provided with this paper.

Sex and gender were determined based on self-reporting.

This is a case-control monocentric study that included 46 Japanese patients with COVID-19, hospitalized in the Juntendo
University Hospital. Reverse transcription-polymerase chain reaction (RT-PCR) tests using nasal or pharyngeal swabs were
performed for diagnosis of COVID-19. Electronic medical records of the patients’ clinical characteristics on admission were
collected. Data included self-reported symptoms before PCR testing, the patient’s medical history, comorbidities, medical
treatment received, blood examination result on admission, and chest x-ray and CT results. Data on COVID-19 management
were collected as well. Self-reported symptoms on the day of the PCR test were collected via a questionnaire. All imaging and
blood test results were collected on admission.

Hospitalized Japanese COVID-19 patients were recruited from October 2020 to March 2021 in Juntendo University Hospital.

This study was approved by the Ethics Committee of Juntendo University (No. H20-0222) and written informed consent was
obtained from all participants.

All experimental sample sizes were determined according to the previous published reports.

No data were excluded from the analysis

All experiments depicted included at least three biological replicates and were representative of at least 2 experimental replicates

In Figure 1e and f, allocation into the experimental group was not random because the experiments were performed in 8-, 52-, 101-weeks-old
female mice.. All other WT mice and hamsters were randomly assigned to experimental groups.

All animal studies were not blinded since treatment and experimental analysis could not be separated, blinding of the investigators was not
possible.
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Eukaryotic cell lines
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Animals and other research organisms
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Ethics oversight
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Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Monoclonal antibodies against influenza A virus M2 protein (14C2, Cat#sc-32238; 1:1,000) and ! tubulin (DM1A, sc-32293; 1:2,000)
were purchased from Santa Cruz Biotechnology. Rabbit polyclonal antibody against SARS-CoV-2 nucleocapsid protein (Cat#33336;
1:1,000) were purchased from Cell Signaling Technology (Danvers, MA, USA). Horseradish peroxidase-conjugated anti-murine IgG
antibody (Cat#115-035-003) was purchased from Jackson Immuno Research Laboratories. Horseradish peroxidase-conjugatedanti-
rabbit IgG antibody (Cat#G-21234) was purchased from Invitrogen.

All antibodies used in this study are commercially available, and were used with validation procedures by the manufacturers.

Madin-Darby canine kidney (MDCK) cells and VeroE6 cells stably expressing transmembrane protease serine 2 (VeroE6/
TMPRSS2) were purchased from JCRB Cell Bank (Osaka, Japan).

Cell lines were authenticated by morphology

Cell lines were routinely tested for mycoplasma contamination, and negative for mycoplasma contamination.

No commonly misidentified cell lines were used.

Six-week-old female C57BL/6J mice and 4-week-old female Syrian hamsters obtained from Japan SLC, Inc. were used as WT controls.
For some experiments we used aged (52- to 122-week-old) female C57BL/6J mice obtained from CLEA Japan, Inc. (Fig. 1e, f and
Supplementary Fig. 7 and 10). B6.Cg-Tg(K18-ACE2)2Prlmn/J (K18-hACE2) mice were purchased from The Jackson Laboratory and
subsequently bred at The University of Tokyo. Six-week-old female B6.Cg-Tg(K18-ACE2)2Prlmn/J (K18-hACE2) mice were used in this
study.

No wild animals were used in the study.

Six-week-old female C57BL/6J mice and 4-week-old female Syrian hamsters were used in this study.

No field collected samples were used in the study.

All animal experiments were performed in accordance with University of Tokyo’s Regulations for Animal Care and Use, which were
approved by the Animal Experiment Committee of the Institute of Medical Science, the University of Tokyo.

This study was approved by the Ethics Committee of Juntendo University (No. H20-0222).




