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i i ___ Therefore, understanding how mucosal immune responses are elicited following
viral infection is important for developing better vaccines. Here, we focused on the role of nasal

commensal bacteria in the induction of immune responses following influenza virus infection. To
deplete nasal bacteria, we intranasally administered antibiotics to mice before influenza virus
infection and found that antibiotic-induced disruption of nasal bacteria could release bacterial
components which stimulate the virus-specific antibody responses. Intranasal supplementation of
cultured oral bacteria from a healthy human volunteer enhanced antibody responses to the

intranasally administered vaccine. Therefore, both integrity and amounts of nasal bacteria may be
critical for an effective intranasal vaccine.



IgA

HA

Mice.
Age- and sex-matched BALB/c mice obtained from Japan SLC, Inc., were used as WT controls.
MyD88-deficient BALB/c mice were purchased from Oriental Bioservice (Kyoto, Japan).
All animal experiments were performed in accordance with the 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 (approval number
PA17-69).

Cells.
Madin-Darby canine kidney (MDCK) cells were grown in Eagle’ s minimal essential medium
(E-MEM; Nacalai Tesque) supplemented with 10% fetal bovine serum (FBS), penicillin
(100 U/ml), and streptomycin (100 p g/ml). VeroE6 cells stably expressing transmembrane
protease serine 2 (VeroE6/TMPRSS2; JCRB Cell Bank 1819) were maintained in Dulbecco’ s
modified Eagle’ s medium (DMEM) low glucose (catalog [cat] number 08456-65; Nacalai
Tesque) supplemented with 10% FBS, penicillin (100 U/ml), streptomycin (100 u g/ml),
and G418 (1 mg/ml).

Depletion of nasal bacteria in vivo.
The antibiotic cocktail consisted of ampicillin sodium salt (1 g/liter), neomycin
sulfate (1 g/liter), metronidazole (1 g/liter), vancomycin hydrochloride (0.5 g/liter),
gentamicin (10 mg/liter), penicillin (100 U/ml), streptomycin (100 U/ml), and
amphotericin B (0.25 mg/liter) (40). For intranasal treatment, mice were anesthetized
and 5 p1 of antibiotic was administered dropwise into each nostril using a pipette
tip. All antibiotics with the exception of vancomycin hydrochloride were obtained from
Nacalai Tesque. Vancomycin hydrochloride was obtained from Duchefa Biochemie.

Virus infection.
WT A/Puerto Rico/8/34 (A/PR8) and A/Narita/1/09 (pdm09) influenza viruses were grown
in allantoic cavities of 10-day-old fertile chicken eggs at 35° C for 2 days. Viral
titer was quantified by a standard plaque assay using MDCK cells, and the viral stock
was stored at —80° C. For intranasal infection, mice were fully anesthetized by
intraperitoneal (i.p.) injection of a pentobarbital sodium (Somnopentyl; Kyoritsu
Seiyaku Co., Ltd., Tokyo, Japan) and then infected by intranasal application of 30 u1l
of virus suspension (1,000 PFU of A/PR8 or pdm09 in phosphate-buffered saline (PBS)).
This procedure leads to an upper and lower respiratory tract infection.
SARS-CoV-2/UT-NCGM02/Human/2020/Tokyo and a QK002 variant (lineage B.1.1.7) were
amplified on VeroE6/TMPRSS2 cells and stored at —80° C until use. The infectious titer
was determined by a standard plaque assay using VeroE6/TMPRSS2 cells, as described
previously. For intranasal infection, 1l-month-old female Syrian hamsters (Japan SLC
Inc.) were fully anesthetized by i.p. injection of a pentobarbital sodium (Somnopentyl;
Kyoritsu Seiyaku Co., Ltd., Tokyo, Japan) and then infected intranasally with 2 x 10°
or 1,000 PFU (in 100 p 1) of SARS-CoV-2. All experiments with SARS-CoV-2 were performed
in enhanced biosafety level 3 (BSL3) containment laboratories at the University of
Tokyo, in accordance with the institutional biosafety operating procedures.
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