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[Abstract] Objective To isolate the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) from nasal/
throat swabs of coronavirus disease 19 (COVID-19) patients. Methods Three nasal/throat swab samples from COVID-19
patients in Shanghai were treated with TPCK trypsin and were used to treat Vero E6 cells inoculated in 96-well plates. When
most of the cells showed obvious cytopathy, the cell culture supernatants were collected. We then detected the viral nucleic
acid by fluorescent quantitative real-time polymerase chain reaction, and amplified the gene fragment of the virus receptor
binding domain (RBD) by reverse transcription polymerase chain reaction. After amplification and culture, the virus was
used to infect the Vero E6 cells inoculated in 96-well plates. The cytopathy was observed and the virus protein was detected
by immunofluorescence. Results The Vero E6 cells that cultured with two of three nasal/pharyngeal swab samples showed
obvious cytopathic effect and newly synthesized viral nucleic acid was detected in the supernatants of the cell culture. The

amplified RBD sequence was completely consistent with the corresponding fragment of SARS-CoV-2 isolated earlier. Virus-
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infected Vero E6 cells showed cytopathies rapidly and could react with the monoclonal antibody against nucleocapsid protein

(N protein) and spike protein (S protein) of SARS-CoV-2, and convalescence sera of COVID-19 patients. Conclusion Two

SARS-CoV-2 strains were successfully isolated from two nasal/throat swab samples of COVID-19 patients in Shanghai, which

provides evidence for the mechanism research on the infection and pathogenesis of SARS-CoV-2 as well as the development

of drugs and vaccines against SARS-CoV-2.

[Key words] severe acute respiratory syndrome coronavirus 2; coronavirus disease 2019; nasal swab sample; throat

swab sample; virus isolation
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1 B/WERFHEARE /B FHEAEMAE Vero E6 153 LiEH SARS-CoV-2 ORFlab/N
EFEH qRT-PCR ¥ 12 &
Fig1 gRT-PCR amplification curves of SARS-CoV-2 ORF1ab/N sequence of nasal/throat swab samples and cell

culture supernatants of Vero E6 cells cultured with nasal/throat swab samples

A-C: Amplification curves of nasal/throat swab samples 1, 2 and 3, respectively; D: Amplification curve of cell culture supernatants

of Vero E6 cells inoculated with nasal/throat swab samples 1, 2 and 3. For each sample tested, the first emerging peak curve is the

ORFlab gene amplification curve, and the next is the N gene amplification curve. SARS-CoV-2: Severe acute respiratory syndrome

coronavirus 2; ORF: Open reading frame; qRT-PCR: Quantitative real-time polymerase chain reaction; ARn: Baseline-corrected

normalized reporter

2 SARS-CoV-2 B Vero E6 4 A i 2 B % 2R 35 A2
Fig2 The cytopathic effect of Vero E6 cells infected with SARS-CoV-2

A: Mock (cell supernatant from normal Vero E6 cells) infected cells; B: Cells infected by virus from nasal/throat swab sample 2;

C: Cells infected by virus from nasal/throat swab sample 3. SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2
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Fig3 Assay of SARS-CoV-2 proteins using
immunofluorescence technique
A: Convalescent serum 1; B: Convalescent serum 2; C: Serum of
a healthy adult; D: Rabbit anti-N monoclonal antibody; E: Rabbit
anti-S1 monoclonal antibody. The left panel shows Vero E6
cells infected with SARS-CoV-2 isolated from nasal/throat swab
sample 2, and the right panel shows cells without virus infection.
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2;

N: Nucleocapsid protein; S1: Spike protein S1 subunit
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El 4 2% SARS-CoV-2 5 EiFH SARS-CoV-2 fFEHk (GenBank ERE: NC_045512)
S E & RBD XF5l#) b3t
Fig4 Sequence alignment of S gene RBD between two SARS-CoV-2 strains and the earliest sequenced
SARS-CoV-2 strain (GenBank accession: NC_045512)
S2 and S3: SARS-CoV-2 isolated from nasal/throat swab sample 2 and 3. SARS-CoV-2: Severe acute respiratory syndrome

coronavirus 2; S: Spike protein; RBD: Receptor binding domain
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