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    Abstract
To understand susceptibility of California sea lions and Northern elephant seals to influenza A virus (IAV), we developed an ex vivo respiratory explant model and used it to compare infection kinetics for multiple IAV subtypes. We used a similar approach with explants from rhesus macaques to establish the system and to compare infection kinetics with marine mammals. Trachea, bronchi, and lungs from 11 California sea lions, 2 Northern elephant seals and 10 rhesus macaques were inoculated within 24 hours post-mortem with 6 strains representing 4 IAV subtypes. Explants from all 3 species showed similar IAV infection kinetics with peak viral titers 48-72 hours post-inoculation (hpi) that increased by 2-4 log10 PFU/explant relative to the inoculum. Immunohistochemistry localized IAV infection to apical epithelial cells. These results demonstrate that respiratory tissue explants from marine mammals support IAV infection. In the absence of the ability to perform experimental infections of marine mammals, this ex vivo culture of respiratory tissues mirrors the in vivo environment and serves as a tool to study IAV susceptibility, host-range, and tissue tropism. We adapted the explant approach and used it to inoculate tissues from 2 rhesus macaques with severe acute respiratory syndrome virus 2 (SARS-CoV-2). SARS-CoV-2 titers increased by 2-4 log10 PFU/explant relative to the inoculum and peaked 48 or 72 hpi in trachea, bronchi, and kidney of both macaques and in the lung of 1 animal. These results demonstrate that this ex vivo model can define infection dynamics for 2 respiratory viruses of significant public health importance.
Importance Although influenza A virus can infect marine mammals, a dearth of marine mammal cell lines and ethical and logistical challenges prohibiting experimental infections of living marine mammals means that little is known about IAV infection kinetics in these species. We circumvented these limitations by adapting a respiratory tract explant model first to establish the approach with rhesus macaques and then for use with marine mammals. We observed that multiple strains representing 4 IAV subtypes infected trachea, bronchi, and lungs of macaques and marine mammals with variable peak titers and kinetics. We adapted the approach for SARS-CoV-2 and observed that the infection kinetics in inoculated rhesus macaque explants parallel observations from ex vivo human lungs. This ex vivo model can define infection dynamics for 2 respiratory viruses of significant public health importance and use of explants from animals euthanized for other reasons reduces use of animals in research.
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