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Correlated sequence signatures are present within the genomic 5’UTR RNA and NSP1 protein in coronaviruses
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Amino acid residues specific of SARS-CoV-1 that were swapped
into a SARS-CoV-2 background. They were chosen on the 'front'
side of NSP1 where is found the previously studied R99A mutation
(Mendez et al. 2021). R99A abrogates viral translation evasion
while reducing the translation inhibition activity of NSP1 against
cellular mRNA. This suggested that SL1 might interact by contacts
with residues located on the same front side.

Ten NSP1 proteins were overproduced and purified, corresponding
to 11 amino acid residues located on the 'front' side.
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The level of translation inhibition of SARS-CoV-1 NSP1 is significantly
lower than that with SARS-CoV-2 NSP1. Similarly, the translation
evasion of cognate viral mMRNA constructs was also less efficient with . -y . . . . . . . . .
SARS-CoV-1 NSP1 than with SARS-CoV-2 NSPA1. SARS-CoV NSP1 inhibits host mRNA translation by binding to the 40S ribosomal subunit and blocking the mRNA channel while promoting translation
of viral mMRNA. We show here that mutations in the N-terminal domain of NSP1 can induce distinct types of effects on mRNA translation. Several

mutations such as the deletion of the first residues of the N-terminal end or E102] mutant abrogates escape of SARS-CoV-2 leader mRNA. A partial
loss of inhibitory capacity was observed for several mutants suggesting decreased stability on the ribosome. We also show that the presence of an A
in the apical loop of SL1 confers the capacity for recognition by NSP1 originating from SARS-CoV-1 and that identity swapping can be achieved by
substitution of this residue. Finally, residues specific to SARS-CoV-1 or -2 have been identified allowing recognition switches of the corresponding
SL1. Altogether, data show that both the 5'UTR and the NSP1 protein are linked functionally and therefore are forced to coevolve to interact
cooperatively with highly conserved elements of the ribosomal machinery and initiation cofactor proteins.

Sequence conservation of NSP1 proteins is generally low between different genera of coronaviruses. Up to 4
types (I-1V) of NSP1 with specific sequence signature have been identified in the Sarbecovirus subgenus, with
corresponding SL1 covariations®. Sequence conservation is high between NSP1 of SARS-CoV-1 and SARS-
CoV-2 with only 28 amino acid differences.



