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Supplementary Figure 1: Relationship to other pCCoV viruses. Maximum likelihood tree of pantropic CCoV spikes (~450bp region). Alignments were done with Muscle in MEGA7, and maximum likelihood tree was made in MEGA7 with default settings. Tree was visualized in iTOL.
Supplementary figure 1 shows a maximum likelihood tree generated from the alignment of known pCCoV spike amplicons with the non-deletion form of the FCoV-23 amplicon. The alignment was carried out with Muscle1 in MEGA72 and the maximum likelihood tree was generated with MEGA7 on default settings. The tree was visualized with iTIOL3. The region targeted is ~450bp with longer sequences trimmed down. The FCoV-23 spike with the deletion could not be used as the deleted region heavily overlaps with the region in the alignment. The FCoV-23 amplicon clusters among the pCCoV sequences.
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Supplementary Figure 2: POL1b ML tree from figure 2. Larger version of the maximum likelihood tree for a POL1b region. The amplicon for this region was amplified with the primers listed at the top of supplementary table 1. The methods are as described in the main methods section.
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Supplementary Figure 3: Spike ML tree from figure 2. Larger version of the maximum likelihood tree for the spike gene. The amplicon for this region was amplified with the primers listed at the top of supplementary table 1. The methods are as described in the main methods section.
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Supplementary Figure 4: ORFc/E/M ML tree from figure 2. Larger version of the maximum likelihood tree for a region spanning the NSP3c, E and M genes. The amplicons for this region were amplified with the primers listed at the top of supplementary table 1. The methods are as described in the main methods
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Supplementary figure 5: Maximum likelihood tree of FCoV-23 with other alphacoronavirus 1 full genome sequences. 
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Supplementary Figure 6: MaxChi4 breakpoint matrix from RDP55 analysis. MaxChi breakpoint matrix generated with default settings in RDP5. Supplementary figure 3 shows the MaxChi7 breakpoint matrix generated in RDP58. The dark red region highlights the likely recombination breakpoints, which align with the breakpoints described in the main text.
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Supplementary Figure 7: BLAST visualizations from one example read that spans breakpoint in assembly gap. A) Alignment of read that spans second breakpoint against pCCoV CB/05. Read has not been adapter trimmed. B) Alignment of read that spans second breakpoint against FCoVI isolate SD. Read has not been adapter trimmed. Supplementary figures 4A and 4B show BLAST6 alignments of an FCoV-23 read that spans the gap in the assembled genome. While there was very low coverage over the region, there were several reads that when BLASTed against pCCoV (KP961644.1) and FCoVI (MW030110.1) demonstrated the location of the breakpoint for the recombination. The alignments showed that the likely second breakpoint is just within the spike gene. Supplementary figure 4a and 4b both show alignments of the same FCoV-23 read.
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Supplementary figure 8: Protein structure modelling. Structural modelling of A) G8 full-length and B) C10 domain 0 deletion (short) spike using the 7us6.1.A proximal confirmation of CCoV-HuPN-2018 as a template. C&D) Comparison between the G8 full-length and the C10 domain 0 deletion (short) spike structure prediction. C) represents the swung out (modelled against the 7usa.1.A template) and D) the proximal confirmation (modelled against the 7us6.1.A template). Colors represent consistency with red being inconsistent and green consistent between the two structures.
RBD files can be found in the supplementary files 2-5 for G8 full-length 7usa.1.A (2), 7us6.1.A (3), C10 short 7usa.1.A (4), 7us6.1.A (5), and receptor binding domain (6), respectively. 
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Canine coronavirus strain CB/05, complete genome
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