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Figure S1. PDEs encoded by discrete open reading frames exhibit higher sequence divergence than
sub-domain PDEs A) ML tree of 55 Embecovirus NS2 AA sequences rooted with hAKAP7 PDE and with the




reference sequence for AA identity comparisons colored and bolded B) Table of AA identity of select Embecovirus
RdRp, PDE, and ‘Core’ PDE sequences to the reference sequence. C) ML tree of 10 Alphacoronavirus NS2 AA
sequences rooted with hAKAP7 PDE and with the reference sequence for AA identity comparisons colored and
bolded D) Table of AA identity of select Alphacoronavirus RdRp, PDE, and ‘Core’ PDE sequences to the reference
sequence. E) ML tree of 27 Merbecovirus NS4b AA sequences rooted with hAKAP7 PDE and with the reference
sequence for AA identity comparisons colored and bolded. F) Table of AA identity of select Merbecovirus RdRp, PDE,
and ‘Core’ PDE sequences to the reference sequence. G) ML tree of 18 Torovirus PDE AA sequences rooted with
hAKAP7 PDE and with the reference sequence for AA identity comparisons colored and bolded. H) Table of AA
identity of select Torovirus RdRp, and PDE sequences to the reference sequence. I) ML tree of 35 Rotavirus A PDE
rooted with hAKAP7 and with the reference sequence for AA identity comparisons colored and bolded. J) Table of AA
identity of select Rotavirus A PDE and VP3 (minus the PDE) sequences to the reference sequence. K) ML tree of 20
Rotavirus B and 8 Rotavirus G PDE sequences rooted with hAKAP7 and with the reference sequence for AA identity
comparisons colored and bolded. L) Table of AA identity of select Rotavirus B and G PDE and VP3 (minus the PDE)
sequences to the reference sequence.
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Figure S3. Phylogenetic and structural characterization of divergent, non-functional ShrewCoV PDE. A) ML
tree of all virus PDEs, including the NS4 protein of ShrewCoV. B) Schematic of the ShrewCoV PDE in comparison to
the HsAKAP7 and rodent AlphaCoV PDEs, showing intact and degenerate but identifiable motifs. C) Overlay and
RMSD comparison of HSAKAP7 PDE and ShrewCoV NS4.
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Figure S4. Sequence and structural divergence is not due to unique N and C termini of viral PDEs. A)
Sequence and structural comparison of hAKAP PDE and the AncEmbeco NS2 core PDE predicted structure. B)
Sequence and structural comparison of hAKAP PDE and the AncAlphaCoV NS2 core PDE predicted structure. C)
Sequence and structural comparison of hAKAP PDE and the AncMERS NS4b PDE predicted structure. The
AncMERS PDE was chosen because AlphaFold failed to predict a structure for the AncMerbeco core PDE domain D)
Sequence and structural comparison of hAKAP PDE and the AncMERS NS4b core PDE predicted structure.






