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		Abstract

		Infection of the lungs with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) via the angiotensin I converting enzyme 2 (ACE2) receptor induces a cytokine storm. However, the precise mechanisms involved in severe coronavirus disease 2019 (COVID-19) pneumonia are unknown. Here, we show that interleukin-10 (IL-10) changed normal alveolar macrophages into ACE2-expressing M2c-type macrophages that functioned as spreading vectors for SARS-CoV-2 infection. The inhibition of this system attenuated SARS-CoV-2 pathogenicity. Furthermore, genome-wide association and quantitative trait locus analyses identified novel mRNA transcripts, COVID-19 infectivity enhancing dual receptor (CiDRE), are highly expressed in patients harboring COVID-19 risk variants in the IFNAR2/IL10RB locus. This unique receptor has synergistic effects within the IL-10-ACE2 system in macrophages and works as a decoy receptor for type I interferon. Collectively, the IL-10 concentration and CiDRE expression levels are potential risk factors that predict COVID-19 severity and IL-10R and CiDRE inhibitors might be useful COVID-19 therapies.
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