
Table S1: Isolate details and sequence accessions for the 
included CoVs.
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Figure S1. Phylogenetic trees for each GARD fragment inferred using RaxML. 1. Is the first non-recombinant fragment from alignment set I 
and the further trees correspond to non-recombinant fragments from alignment set II. Tree 2 corresponds to non-recombinant fragment 2 as 
depicted in the Fig. 1 gene map;  tree 3 corresponds to non-recombinant fragment 3, and so on. These trees represent the phylogenetic 
incongruencies between the different non-recombinant fragments.



Table S2: Positive selection statistics from MEME and FEL
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Figure S2. RDP5 results with supported recombination events (event boundaries outlined) that implicate CCoV-HuPn-2018, positioned along a spike 
gene map. A complete, enumerated list of the RDP5 recombination events, involving all sequences, can be found in Table S3. Event 5 (black) 
involves a proposed FCoV2 recombinant, with genetic donors: CCoV-HuPn-2018 and a different FCoV2. Event 13 (green) extensively overlaps with 
5, as well as with GARD fragment 2 (Fig. 1), where CCoV-HuPn-2018 is a proposed recombinant, with genetic donors: FCoV2 from event 13, as well 
as a TGEV. Event 10 (cyan) proposes the same FCoV2 sequence from 5 and 13 as the recombinant, with genetic donors: CCoV-HuPn-2018 and a 
TGEV. Event 19 (purple) falls within 10, with CCoV-HuPn-2018 as the proposed recombinant and the genetic donors: a CCoV2b and a TGEV. Event 
6 (red) proposes a CCoV2b as the recombinant, with genetic donors: CCoV-HuPn-2018 and another CCoV2b.
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Table S3: RDP5 Recombination Results





Figure S3.  Mean and 95% HPD clock rate estimates for the original dataset and ten datasets with random dates are shown for the five 
GARD fragments with evidence of temporal signal on the root-tip regression analysis. Only GARD 7 had a mean clock rate estimate 
above the 95% HPD of the randomized datasets, indicating the presence of a temporal signal.
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Table S4: Root-tip-regression results for each GARD 
Partition
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Figure S4. Ancestral host reconstruction and divergence time estimates. Branches are colored by inferred host species. The branch 
width is proportional to the posterior probability of host assignment (also labeled on branches). Internal nodes are labeled with the 
divergence time 95% HPD in years from the most recent sample date, 2017.  CCoV-HuPn-2018 diverged from FCoV2 JN634064 
between 40 and 170 years ago, with a median date estimate of 1957.



Figure S5. Set I sequence alignment highlighting the region involved in the proposed sialic acid binding, identified in the Krempl et al. 
(1997) mutation experiments.
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