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High-yield production of SARS-CoV-2 S1 using insect cell-baculovirus expression vector system
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Engineering , East China University of Science and Technology ,Shanghai 200237 ,China ;2. Shanghai Genvac Medical
Technology Co. ,Ltd ;3. China ; Shanghai Bioengine Sci-Tech Co. ,Ltd) *

Objective To design and construct a recombinant baculovirus expressing the Sl protein of severe acute
respiratory syndrome coronavirus 2(SARS-CoV-2),establish and optimise its production process in insect cells,and thus
providing a new option for the establishment of serological assays and the development of vaccines for COVID-19.

Method The S1 gene was inserted into pFastBac™ 1 plasmid using molecular cloning technique to obtain the recombinant
plasmid pFastBac-S1, and the recombinant rbacmid-S1 was obtained by transposition. Sf9 cells were transfected with
rbacmid-S1 and then packaged to obtain recombinant baculovirus rBV-S1. High Five™ (Hi5) cells were infected by the
rBV-S1 to express Sl protein which was later identified using Western blotting. On this basis, the multiplicity of infection
(MOD and time of harvest (TOH) of the recombinant baculovirus amplification process were optimized, and the cell
lines, MOI, time of infection(TOID) and TOH of the S1 protein expression process were optimized. ~Result PCR with
specific primers amplified the recombinant plasmid pFastBac-S1 and the recombinant bacmid-S1,obtaining fragments of 2
367 bp and 4 370 bp respectively,indicating that the S1 gene was successfully cloned into the pFastBac™ 1 plasmid and
bacmid. Western blotting of the cell culture supernatant showed a specific reaction band at 78 ku, demonstrating the
successful expression of the reactogenic S1 protein using the insect cell-baculovirus expression vector system (IC-BEVS).
For amplification of rBV-S1,the optimal process was to inoculate Sf9 cells at 1. 5X10° cells/mL,infect with MOI=0. 01
and harvest end point at 96 hpi,thus achieving a maximum virus titer of (8.40340. 16) 1gTCID,,/mlL. For the SI protein
production, the optimal process was to inoculate Hi5 cells at 0. 8 X10° cells/mL and culture for 36 h,infect with MOI=1

and harvest at 48 hpi, thus obtaining a maximum S1 protein yield of (4. 3340.09) mg/L. Conclusion By using IC-
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BEVS, we have successfully expressed the S1 protein and optimized its production process achieving high expression,

which is important for the establishment of clinical diagnosis methods and the development of vaccines of COVID-19.
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Fig. 4 Optimization of rBV-S1 amplification process
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