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Supplementary Figure 1. Frequencies and substitutions of amino acid sequences in parental SARS-

CoV-2 ORF1ab in cells during serial passage and in lung tumor tissues during long-term replication. 

Calu-3 cells were infected with 0.1 MOI of parental SARS-CoV-2 and then cultured serially 3 or 6 

passage at three-day intervals. Calu-3 cells were subcutaneously implanted into the right flank of 

NRGA mice (n=7 per group). After the tumor volume reached 100 mm3, the tumors were inoculated 

with 1  106 pfu of parental SARS-CoV-2. Whole-genome sequences of viruses in cell culture 
supernatants and supernatants of the tumor homogenates at 3, 15, and 30 dpi were analyzed. Each panel 

indicates the accumulation and substitutions of mutations at an amino acid position in parental SARS-

CoV-2. Origin (parental): amino acid sequences of parental SARS-CoV-2 (Supplementary Table 1). 

Passage 3 (P3) and Passage 6 (P6): amino acid sequences in SARS-CoV-2 after culture in three and 

six passages, respectively, in Vero E6 cells (Vero) and Calu-3 cells. dpi, days post-infection. 
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Supplementary Figure 2. Frequencies and substitutions of amino acid sequences in parental SARS-

CoV-2 ORF3a, ORF7a, and ORF8 in cells during serial passage and in lung tumor tissues during long-

term replication. Calu-3 cells were infected with 0.1 MOI of parental SARS-CoV-2 and then cultured 

serially 3 or 6 passage at three-day intervals. Calu-3 cells were subcutaneously implanted into the right 

flank of NRGA mice (n=7 per group). After the tumor volume reached 100 mm3, the tumors were 

inoculated with 1  106 pfu of parental SARS-CoV-2. Whole-genome sequences of viruses in cell 
culture supernatants and supernatants of the tumor homogenates at 3, 15, and 30 dpi were analyzed. 

Each panel indicates the accumulation and substitutions of mutations at an amino acid position in 

parental SARS-CoV-2. Origin (parental): amino acid sequences of parental SARS-CoV-2 

(Supplementary Table 1). Passage 3 (P3) and Passage 6 (P6): amino acid sequences in SARS-CoV-2 

after culture in three and six passages, respectively, in Vero E6 cells (Vero) and Calu-3 cells. dpi, days 

post-infection. 
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Supplementary Table 1. List of accession numbers for SARS-CoV-2 proteins based on GenBank: 

MW466791.1. 

(https://www.ncbi.nlm.nih.gov/protein?LinkName=nuccore_protein&from_uid=1955390757)  
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Supplementary Table 2. Frequency of mutations in parental SARS-CoV-2 ORF1ab in cells during 

serial passage and in lung tumor tissues during long-term replication. 
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Supplementary Table 3. Frequency of mutations in parental SARS-CoV-2 in cells during serial 

passage and in lung tumor tissues during long-term replication (Spike, ORF3a, ORF7a, ORF8). 
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Data Availability Statement 

All data needed to evaluate the conclusions in this manuscript have been included. The WGS data for 

the SARS-CoV-2 mutants analyzed in this study are available at the GISAID under the accession 

numbers: EPI_ISL_17375491, EPI_ISL_17375492, EPI_ISL_17375548, EPI_ISL_17375549, 

EPI_ISL_17375550, EPI_ISL_17375552, EPI_ISL_17375553, EPI_ISL_17375554, 

EPI_ISL_17375556, EPI_ISL_17375557, EPI_ISL_17375558, EPI_ISL_17375559, 

EPI_ISL_17375560, EPI_ISL_17375561, EPI_ISL_17375685, EPI_ISL_17375686, 

EPI_ISL_17375687, EPI_ISL_17375688, EPI_ISL_17375689, EPI_ISL_17375690, 

EPI_ISL_17375691, EPI_ISL_17375692, EPI_ISL_17375693, EPI_ISL_17375694, 

EPI_ISL_17375695,  EPI_ISL_17375696. EPI_ISL_18065759. EPI_ISL_18065760. 

 


