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Supplementary Data 

Virus RNA extraction: Virus RNA extraction from the original clinical specimens was carried 

out using NucliSENS* easyMag* extraction kit (BioMerieux) following instructions provided 

by the manufacturer.  

RT-PCR detection of virus RNA: At the AFCD laboratory, RNA extracts from the clinical 

specimens were tested using a RT-PCR kit for SARS-CoV supplied by TIB Molbiol Lightmix® 

Modular Assays, Roche Diagnostics, Germany, according to the manufacturer’s 

recommendations.  The HKU laboratory, detection assays for SARS-CoV-2 were previously 

described (1).    

Sequencing the viral genomes: To amplify the virus genome reverse transcription reactions 

were set up using superscript IV reverse transcriptase (Life Technologies) with multiple gene 

specific primers targeting different regions of the viral genome. The synthesised cDNA was 

then subjected to multiple overlapping PCRs using Platinum Taq DNA polymerase 

(Invitrogen) using the protocol provided by the manufacturer. The PCRs performed were in 

sizes of around 2000bp designed to cover the virus whole genome. PCR amplicons were 

visualised by agarose gel electrophoresis. Nested PCRs were performed when necessary for 

genome amplification. 

PCR amplicons obtained from the same specimens were pooled and sequenced using MiSeq 

sequencing platform (Illumina). Sequencing library was prepared by Nextera XT DNA library 

prep Kit (Illumina) following standard protocol. Generated sequencing reads were mapped 

to a reference virus genome by BWA (2) and genome consensus was generated by Geneious 

version 11.1.4 (https://www.geneious.com) with a minimal coverage depth of 20. 

Percentage of nucleotides at each position of the genome was calculated by bam-readcount 

(https://github.com/genome/bam-readcount) with minimal base quality score of 20 and 

minimum mapping quality score of 20. 

Microneutralization tests: Virus stock of SARS-CoV-2 isolated (HKU strain) was prepared in 

Vero E6 cell culture (ATCC CRL-1586) in minimal essential medium containing 2% fetal 

bovine serum, 100 units/mL penicillin and 100 μg/mL streptomycin. Virus aliquots were 

stored at -80 °C. Virus was titrated in serial half-log10 dilutions (from 0.5 log to 8 log) to 

obtain 50% tissue culture infectious dose (TCID50) on 96-well tissue culture plates of Vero E6 

cells. The plates were observed in a phase contrast microscope for cytopathic effect (CPE) 

daily for four days. The endpoint of viral dilution leading to CPE in 50% of inoculated wells 

was estimated by using the Reed Muench method and designated as one TCID50.  

Serial two-fold dilutions of heat-inactivated sera (56 °C for 30 minutes) were made, starting 

with a dilution of 1:10. The serum dilutions were mixed with equal volumes of 200 TCID50 of 

SARS-CoV-2 as indicated. After 1 h of incubation at 37 °C, 35 μL of the virus–serum mixture 

was added in quadruplicate to Vero-E6 cell monolayers in 96-well microtiter plates. After 1 h 

of adsorption, an additional 150 μL of culture medium were added to each well and the 

plates incubated for four more days at 37 °C in 5% CO2 in a humidified incubator. A virus 

back-titration was performed without immune serum to assess input virus dose. CPE was 

read at four days post infection. The highest serum dilution that completely protected the 

cells from CPE in half of the wells was taken as the neutralising antibody titre and was 
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estimated using the Reed-Muench method. Positive and negative control sera were 

included to validate the assay.     
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Supplementary figures:  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary figure 1: A phylogenetic tree of CoVID-19 showing viruses from human 

cases (HK_index case and HK Secondary case A) and a dog infection (HK-canine) in Hong 

Kong, from the same household, indicated in red font. Other cases in Hong Kong were 

indicated in blue. Full and partial virus genomes with length longer than 23k nucleotides 

were included in this analysis. The tree is unrooted and was constructed by maximum 

likelihood method using PhyML. 
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Supplementary figure 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
Supplementary figure 2: Sequence alignment of ACE2 proteins from human, dog, macaca, 
masked palm civet, cat and mouse. Amino acid residues of human ACE2 that are 
experientially shown to interact with the receptor binding domain (RBD) of SARS-CoV-2 are 
denoted by * (https://www.biorxiv.org/content/10.1101/2020.02.19.956946v1.full.pdf).  
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* * * * * * * * * * * * 
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https://www.biorxiv.org/content/10.1101/2020.02.19.956946v1.full.pdf
https://www.biorxiv.org/content/10.1101/2020.02.19.956946v1.full.pdf
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Mutations known to disrupt the interaction between human ACE2 and RBD of SARS-CoV are 
highlighted in red boxes and these amino acid residues are all conserved between human 
and dog ACE2 proteins.  


