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Prokaryotic expression, purification and antiserum preparation of severe acute respiratory syndrome coronavirus 2
nucleocapsid protein
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[Abstract] Objective To express and purify the recombinant nucleocapsid (N) protein of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), and prepare antiserum from immunized mice. Methods The prokaryotic plasmid
pET28a-N containing SARS-CoV-2 N gene was transformed into Escherichia coli BL21 (DE3). The expression of recombinant
SARS-CoV-2 N protein was induced by isopropyl-f-D-thiogalactopyranoside. The Ni-NTA affinity chromatography column
was used to purify the recombinant SARS-CoV-2 N protein, and antiserum was obtained from the BALB/c mice immunized
with recombinant SARS-CoV-2 N protein combined with manganese adjuvant through intramuscular and subcutaneous
injections. The reactions of recombinant SARS-CoV-2 N protein with SARS-CoV-2 N monoclonal antibodies and severe
acute respiratory syndrome coronavirus (SARS-CoV) N polyclonal antibodies were detected by Western blotting. The
reaction of mouse antiserum with the recombinant SARS-CoV-2 N protein expressed in the cells transfected with eukaryotic
expression plasmid was examined by indirect immunofluorescence assay. Results The recombinant SARS-CoV-2 N protein
was successfully induced and expressed as a soluble protein with a molecular weight of about 55 000. High concentration
of purified protein was obtained. The results of Western blotting showed that the recombinant SARS-CoV-2 N protein could
be specifically recognized by the SARS-CoV-2 N monoclonal antibodies and the SARS-CoV N polyclonal antibodies. The

prepared mouse antiserum could also correctly recognize the recombinant SARS-CoV-2 N protein expressed in mammalian
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cells by indirect immunofluorescence assay. Conclusion Recombinant SARS-CoV-2 N protein has been successfully expressed

and purified from the prokaryotic expression system, and mouse antiserum has been prepared, which lays a foundation for
establishing a rapid SARS-CoV-2 diagnostic tool and further studying the function of SARS-CoV-2 N protein.
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pcDNA3.1-N 55 Juatifify, %940 HIA BifAk 2000,
Fie BRR E BH A5 R4 -
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FITC Fric BEHi s/ R 1gG (1 ¢ 500 #iks ) 1
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2.1 SARS-CoV-2 N £41% & ifF 4% ik 49 SDS-PAGE
%% SDS-PAGE 73 #r 45 S (&l 1) 7R, SARS-
CoV-2 N HA&H A AXT /3 F w2020 55 000, 5
TR R IS, 3R E B 5 TR .
SARS-CoV-2 N HH HA A &5 SR B ReE
KIGFFE P RIL, MAZESFHERARL; M5
IPTG 75 A#EH:, SARS-CoV-2 N A 1)
Tk EMRAT RN AN AW E IPTG B EN
TR BES

M, (X10)

B 1 SARS-CoV-2N EHEHEXBHES
FSRILH SDS-PAGE 5#7
Fig1 SDS-PAGE analysis of recombinant SARS-CoV-2
N protein expression induced in Escherichia coli
M: The molecular weight standard of protein; 1, 4: The bacteria were
not induced; 2: The bacteria were induced by 0.5 mmol/L IPTG for
3 h; 3: The bacteria were induced by 0.5 mmol/L IPTG for
5 h; 5: The bacteria were induced by 1 mmol/L IPTG for
3 h; 6: The bacteria were induced by 1 mmol/L IPTG for 5 h.
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2;
N: Nucleocapsid; SDS-PAGE: Sodium dodecyl sulphate-
polyacrylamide gel electrophoresis; IPTG: Isopropyl-f-D-

thiogalactopyranoside
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B2 SARS-CoV-2N EHEAM4WL
Fig2 Purification of recombinant SARS-CoV-2 N protein

A: Different fractions after elution (M: The molecular weight standard of protein; 1: The bacteria were induced by 0.5 mmol/L IPTG

for 5 h; 2-13: The collected fractions of purified protein after elution); B: Comparison of the proteins before and after purification (M:

The molecular weight standard of protein; 1: The bacteria were not induced; 2: The bacteria were induced by 0.5 mmol/L IPTG for 5

h; 3: The representative purified protein). SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; N: Nucleocapsid; IPTG:

Isopropyl-f-D-thiogalactopyranoside
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HfEST (E 4) o FERULBHARBESE il 479 SARS-
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Y IR 2589 SARS-CoV-2 N T 2417 [ 45 TPk
A, AT I e O S B Al

3 3t it

A 9T 38 1 R Rk R GRS T Tk Al Y
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AR, BEWIIX 2 s #E 10 N 2 A7 76 A [ 3
AL o i — 20t e /N, S T
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P Be-5 i FL 0 Yy A M iy 334 1) SARS-CoV-2
NEAREFE LG

M, (X10% 1 2 3

M, (X10% 1 2 3
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A B

3 SARS-CoV-2 N EHERMERRENES
Fig3 Western blotting analysis of recombinant
SARS-CoV-2 N protein
A: Anti-SARS-CoV-2 N rabbit monoclonal antibodies were
used as primary antibodies in Western blotting; B: Anti-SARS-
CoV N rabbit polyclonal antibodies were used as primary
antibodies in Western blotting. 1: BSA was used as negative
control; 2, 3: The representative purified recombinant SARS-
CoV-2 N protein was examined. SARS-CoV-2: Severe acute
respiratory syndrome coronavirus 2; N: Nucleocapsid; SARS-
CoV: Severe acute respiratory syndrome coronavirus; BSA:

Bovine serum albumin
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El4 SARS-CoV-2N EAZERRE/NRIMFBREHEEREIRLLIWER
Fig4 Indirect immunofluorescence analysis of the antiserum from immunized mice

with recombinant SARS-CoV-2 N protein

A-D: Immunofluorescence of cells stained with corresponding antibodies; E-H: The corresponding fields of A-D showing the cells
stained with corresponding antibodies and DAPI. A, E: Mock transfected 293 T cells (negative control); B, F: pcDNA3.1-N transfected
cells were stained with anti-SARS-CoV-2 N rabbit monoclonal antibodies (positive control); C, G: pcDNA3.1-N transfected cells

were stained with anti-SARS-CoV N rabbit polyclonal antibodies; D, H: pcDNA3.1-N transfected cells were stained with mouse

antiserum. SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; N: Nucleocapsid; DAPI: 4’,6-diamidino-2-phenylindole;

SARS-CoV: Severe acute respiratory syndrome coronavirus
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