Detection of SARS-CoV-2 in a dog with hemorrhagic diarrhea
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Materials and methods
Detection of SARS-CoV-2 in dog faeces
A small amount of faeces aseptically collected by a COVID-19-free veterinary technician were placed in a 1.5 ml sealed plastic tube with 200 µL of RNA preservation/viral inactivating fluid [1] and were frozen and sent in dry ice to the analysing laboratory in Valencia, for testing the presence of SARS-CoV-2. They were kept at -80ºC until use (<10 days). After thawing in ice, RNA was isolated in 50 μL of RNase-free water using a commercial kit (Total RNA Isolation kit, NZYtech, Portugal) and RNA was subjected to a two-step RT-PCR to amplify the SARS-CoV-2 viral spike glycoprotein gene (S) as recently reported [2]. In short, cDNA was generated and used for qPCR-amplification of a 399-nt region (nucleotides 22727-23125) of the S gene. Positivity was proven by fluorescence output of qPCR, by agarose gel electrophoresis of the amplified products and by Sanger DNA sequencing. Contamination was excluded, and the positive control used was the cDNA of the B.1.258 variant of SARS-CoV-2, as reported in [2]. For Sanger sequencing of the qPCR-amplified S fragment and for one-tube commercial RTqPCR assay (Viasure, fromCerTestBiotec, Zaragoza, Spain), see [2]. The S gene was aligned with retrieved sequence data to determine the mutations present in this region (nucleotide and inferred amino acid sequences), using BioEdit, v.7.2.5 [3]. 

NGS sequencing and bioinformatic analysis with SARS-CoV-2 reads
[bookmark: _Hlk94369419]NGS sequencing was done by the Sequencing Multiplex SL Valencia spinoff of the Health Research Institute of the Hospital Clínico de Valencia (INCLIVA). RNA was retrotranscribed to cDNA using random hexameric oligonucleotides and SuperScript IV reverse transcriptase (ThermoFisher) following the manufacturer’s instructions. DNA library was prepared utilising Artic v3 enrichment by Nextera DNA Flex Library prep (Illumina). Sequencing-ready libraries were then loaded onto the Illumina MiSeq platform and a 150-bp paired-end sequencing kit was used (Illumina, Inc., San Diego, CA, USA). Separate FASTQ files used for forward and reverse reads contained 311,898 reads each. The Galaxy platform (https://usegalaxy.org/) [4] was used to perform the bioinformatic analyses. Briefly, quality of raw reads was visualized by using the FASTQC software. Next, Cutadapt software was used to filter the raw reads according to their length and their quality, remaining only those having ≥ 100 bp length and at least Q20 quality (99% base-call accuracy). High quality of the filtered reads (hereinafter referred as high quality reads) was proved using again the FASTQC tool.  After the filtering procedure, high quality reads were aligned against the SARS-CoV-2 reference genome (GenBank Accession Number NC_045512.2), using the BWA-MEM aligner. Only reads which were in both the forward and reverse FASTQ files were utilized for the alignment, given that we used a paired-end strategy. By the combination of Samtools and Bcftools, we obtained the sequencing depth for each position (number of times each position had been mapped) and detected the mutations present. Those positions which presented 0 sequence depth were manually converted to undetermined nucleotides (Ns) The whole obtained sequence was submitted to GISAID, which determines the SARS-CoV-2 variant to which the genome belongs. 

Phylogenetic analysis
Molecular phylogenetic analysis was carried out as reported [2], using for analysis the near-complete genome sequence obtained by NGS, utilizing MEGA11 software [5]. To facilitate automated analysis, all the Ns of the present SARS-CoV-2 sequence and of the other sequences utilized in this analysis were substituted by the corresponding nucleotides of the consensus genome sequence. P-distance matrices were calculated, and tree topology was deduced by the Neighbour-Joining method based on p-distance (bootstrap on 2000 replicates, generated with a random seed). 

Bioinformatic analysis with non-SARS-CoV-2 reads
The high-quality reads which did not map against the SARS-CoV-2 genome were also aligned to elucidate the organism to which they belonged. Using STAR aligner [6] the dog genome-aligning reads were identified and removed from the FASTQ file. The remaining reads were classified according to their taxonomy (unclassified, domain, kingdom, phylum, class, order, family, genus or species) with the help of Kraken 2 (https://ccb.jhu.edu/software/kraken2/, version 2.0.8-beta; maxikraken2_1903_140GB, database, which contains archaeal, bacterial, fungal, protozoal, viral and human genomes) [7,8] and of Recentrifuge (https://www.recentrifuge.org, release 1.3.3) [9]. The estimation of the abundance of organisms of each phyla corresponds to the relative abundance of reads assigned to microorganisms of each of these phyla.  
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