
 

Design of chemical and irradiation techniques for safe, complete, efficient and 
downstream research-compatible inactivation of SARS-CoV-21 

 
Introduction 
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Methodology 
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Experimental set-up 
 
Special materials required: 
 
[Proprietary information removed at lab request]
 
High-Intensity UV-C light (SteriLED; PM-UVC-PO3), kindly provided by Principal 
Lighting Group, San Angelo TX, providing ~18 mW/cm2 irradiation at 1 cm, ~12 mW/cm2 
at 2 cm.2 
 
 
Day 1:  Seed A549 human lung cell line cells into three 10 cm dishes @ 3 million 

cells per dish 
Day 2:  Infect cells in two dishes with SARS-CoV-2 @ MOI of 3; leave cells in the 

third dish uninfected. Seed A549 cells into 24-well plates for a plaque 
assay 

Day 3:  Harvest culture medium and store on ice; then harvest cells on ice as 
follows: 
Dish 1 (Infected): Remove media, wash once with cold 1X PBS, add 1 mL 
of cold 1X PBS and scrape the cells. Collect in a 1.5 mL low protein-
binding Eppendorf microfuge tube and let the tube sit on ice for 3 h. 
Dish 2 (Infected): Remove media, wash once with cold 1X PBS, add 1 mL 
of cold lysis buffer and scrape the cells. Collect lysate in a 1.5 mL low 
protein-binding Eppendorf microfuge tube and let the tube sit on ice for 3 
h. 
Dish 3 (Uninfected): Remove media, wash once with cold 1X PBS, add 1 
ml of cold lysis buffer and scrape the cells. Collect lysate in a 1.5 mL low 
protein-binding Eppendorf microfuge tube and let the tube sit on ice for 3 
h. 
 

 
1 Report provided by Ellis Reinherz, MD and Jonathan Duke-Cohan (2020).  Harvard Medical School, Laboratory of 
Immunobiology, Dana Farber Cancer Ins�tute, Jimmy Fund Building room 250, 35 Binney Street, Boston MA, 
02115. 
2 Testing conducted by Dr. Mohsan Saeed, PhD.  Boston University, Na�onal Emerging Infec�ous Diseases 
Laboratories, Biosquare Discovery and Innova�on Center, 650 Albany St., Boston, MA 02118. 



 
 

 
 

Dish 1 will provide a culture supernatant containing intact SARS-CoV-2 
virus and a disaggregated cell preparation infected with SARS-CoV-2 in 
PBS (Positive control) 
Dish 2 will provide a culture supernatant containing intact SARS-CoV-2 
virus and a disaggregated, lysed cell preparation infected with SARS-CoV-
2 exposed to detergent for 3 h (Test condition). 
 
Dish 3 will provide a culture supernatant free of virus and a disaggregated 
cell preparation also free of virus but lysed in detergent for 3 h (Negative 
control). 

 
The conditioned culture media collected from infected and uninfected cells is then 
exposed on ice (100 μL in Eppendorf microfuge tubes) to the UV-C source for 5 s, 10 s 
or 30 s prior to preparation of 10-fold dilutions for the plaque assay. 
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The plaque assay is set up as follows: 
 

Prepare 10-fold serial dilutions of the cell lysates or culture supernatants in 
OptiMEM (10-1-10-4) 

 Remove media from the 24-well plates containing the A549 cells 
 Add 100 µl of virus dilutions (culture supernatant or cell lysate) per well 
 Incubate at 37ºC for 1h with occasional swirling/rocking 
 Add the overlay 
Day 6: Process the plates for fixation/staining and count plaques. 
 
Results 
 
Note: In every instance utilizing detergent lysates, irrespective of source, addition at 10-1 
dilution was not compatible with cell growth and no A549 cells survived to assay. 
Accordingly, the 10-1 condition is not presented. 
 
Culture supernatant SARS-CoV-2 inactivation by UV-C irradiation: 



 
 

 
 

 
Control culture supernatant from Dishes 1, 2 above shows a significant coverage of 
plaques over the dish surface at 10-1 with decreasing but detectable plaques down to 
10-3 dilution (Fig. 1). The same supernatants, after exposure to 5 s, 10 s or 30 s, reveal 
not a single viral plaque at any virus titer dilution. 
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Conclusion. 
 
We are requesting approval for transfer of cells and cell lysates previously-infected with 
SARS-CoV-2 following treatments at either of two possible stages (in blue) of our 
protocol described in its entirety below: 
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