Supplementary Text

In addition to AIRE, whose relevance in the context of COVID-19 has been described in the
main text, we here provide information on the remaining 5 genes underlying monogenic
autosomal recessive disorders:

BBS1. The present analyses identified a homozygous pathogenic variant in BBS1 in an
individual with lethal COVID-19. This BBS1 variant causes the ciliopathy Bardet-Biedl
Syndrome 1, which is characterized by variable manifestations including polydactyly, obesity,
retinal disease, cognitive impairment, and abnormalities of the urogenital system. While
respiratory symptoms are not typical in Bardet-Biedl syndrome, alterations in the function of
the respiratory epithelium, and increased rates of both neonatal respiratory distress and
asthma, have been reported (1-3), which might render an individual with Bardet-Biedl
syndrome more susceptible to a severe COVID-19 disease course. Consistent with Bardet-
Biedl syndrome, the individual from our cohort was reported to have an intellectual
developmental disorder. Epidemiological data suggest that intellectual developmental
disorders may contribute to the risk for severe COVID-19 (4).

AGXT. We identified a pathogenic variant present in homozygous state in AGXT, which is
causing primary hyperoxaluria according to ClinVar. In our study the variant was identified in
a young man with lethal COVID-19, who had undergone kidney and liver transplantation. While
it is plausible that both the pre-existing organ damage secondary to oxalosis, and the treatment
of the disease (renal and liver transplantation and immunosuppression), had a negative
influence on COVID-19 disease course, no additional data were available with which to
differentiate between these two possibilities.

SERPIN1C. A pathogenic homozygous variant linked to antithrombin Ill deficiency was
identified in a moderately affected male. Antithrombin Il deficiency could augment existing
thrombophilic tendencies in COVID-19, or interfere with standard antithrombotic
pharmacological management strategies (5,6).

HBB. One individual with likely compound heterozygous beta-thalassemia major had moderate
COVID-19. For individuals with beta-thalassemia a lack of increased risk of contracting SARS-
CoV-2 infection or severe COVID-19 was reported (7,8).

PAH. In another patient, likely compound heterozygous pathogenic variants were observed in
PAH, which are associated with mild Hyperphenylalaninemia and mild Phenylketonuria (PKU).
The severity of COVID-19 has been shown to be significantly associated with higher levels of

phenylalanine (9).
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