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Supplementary material:
Locations of the Breakpoint in the genome HuCosaVirus

Figure 1
Recombination breakpoints detected in the polyprotein sequence of Human cosaviruses.
The upper panel shows the breakpoint in the isolate BRTO83 and lower panel the breakpoint 
detected in the polyprotein of the isolate NG385 (JN867757). In the Y-axis values of the log 
likelihood are show, the x-axis shows the nucleotide positions in the polyprotein of the 
HuCosavirus. The plot (solid black line) indicate the point of maximum likelihood and the values 
above this peak is the approximate p-value. The upper dashed black and red lines indicate 
partitions in the alignment that presented conflicting trees. Dark gray are is the 99% confidence 
interval and light gray are is the 95% confidence interval for breakpoint position. Dashed line 
indicate the cutoff value based on Bonferroni correction test. The breakpoint location is based on 
the LARD method (Holmes et al., 1999) that detects recombination breakpoints by scanning an 
alignment of three sequences (a recombinant and two putative parental sequences) for the point 
(likelihood ratio test) in the alignment that optimally separates regions of conflicting phylogenetic 
signal. 
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Figure 2
Genetic distances in the polyprotein sequence of Human cosaviruses.
The upper panel shows the distances between the isolate BRTO83 and the references and lower 
shows the distances between the isolate NG385 (JN867757) and the references. References used 
in this comparisons are indicated in a chart within the upper panel. The Y-axis indicate the genetic 
distances and the x-axis shows the nucleotide positions in the polyprotein of the HuCosavirus.
Colored lines indicate the genetic distances between a certain isolate and the references. Pair-
wise distances were calculated using F81 (Felsenstein J. 1984.) model and a window-based 
approach with window and step sizes of 200 and 30nt, respectively.

Genetic distances of HuCosaVirus isolates
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Figure 3
Mosaic pattern of the polyprotein sequence of Human cosaviruses.
The upper panel shows the mosaic pattern of the isolate BRTO83 and the lower shows the mosaic 
pattern of the isolate NG385 (JN867757). References used in this comparisons are indicated in a 
chart within the upper panel. Colored lines represent the probability (given in bootstrap value) of 
genomic regions to belong to a certain parental genotype.  The x-axis represents the sequence 
length in base pairs (bp). The y-axis represents the statistical support (bootstrap) based on 500 
replicates. Each plotted line refers to a certain Cosavirus genobtype (see the code color on the 
small panel). Vertical dashed lines represent the recombination break point on the genome region. 
Analyses were performed using a neighbor-joining method and Kimura 2 parameters model in 
windows of 150 bp sliding along sequences in increments of 60 bp. For parental references, non-
recombinant sequences of genotype A, D, E, and F were used. The plot of mosaic pattern is based 
on the bootscan method (Salminen, et al., 1995).

Simplot of HuCosaVirus isolates BRTO83 and NG385 



Detection of Recombination;

All the analysis were performed using the software RDP v.4 (Martin et al., 2015), which utilizes a 
collection of methods and an excellent and detailed explanation of each method implemented in 
the RDP program can be found in the user’s manual (http://darwin.uvigo.es/rdp/rdp.html). 
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