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Preparation and characterization of antibodies against murine

coronavirus nucleocapsid protein
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Abstract: Nucleocapsid (N) protein of virus plays special roles in stabilization of viral genome, regulation of
viral replication and adapting cellular circumstance. Murine hepatitis virus (MHV), the prototype of
Betacoronavirus s is a classic model for the exploration of coronavirus N protein functions. Viral N proteins
from detergent-treated virions and recombinant N proteins expressed in prokaryotic cells were prepared and
used to immunize BALB/c mice for the preparation of polyclonal and monoclonal antibodies respectively.
Antibodies with high sensitivity and specificity against the antigens were selected and subjected an assay for
antigenic determinants. The results indicated that both polyclonal antiserum and mAb 2E6 recognized a
region covering 58 residues motif. An enzyme-linked immunosorbent assay (ELISA) with mAb 2E6 was

established for N proteins in medium supernatants and cellular lysates. The signal could be detected at 4 h
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after infection and the readings were consistent to viral titers.

Key words: Murine coronavirus; Nucleocapsid protein; Antibody; Antigenic determinant
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A: The functional domains of murine coronaviruse (MHV-A59). Three structural domain (DI, DII, and DIID and two spacer sequences (A
and B) are shown with rectangles (top); a N-terminal domain (NTD) and a C-terminal domain (CTD) of N proteins are shown with a car-
toon (bottom). Numbers represent the position of amino acid residues. B: Alignment of anino acid sequences of N proteins from three gene-
ra of coronaviruses. Betacoronavirus murine hepatitis virus (MHV-A59; sequence accession No. AY700211). Alphacoronavirus 1 member
porcine transmissible gastroenteritis virus (TGEV Purdue; sequence accession No. AJ271965) and Gammacoronavirus avian infectious bron-
chitis virus (IBV Beaudette; sequence accession No. AJ311317) were used. NTD of MHV-A59 is marked. Asterisked residues play a key role
in RNA binding of N protein and underlined residues are the potential antigenic determinants.
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Fig. 1 Domains of murine coronavirus N protein and comparison of the anino acid sequence from three genera of coronaviruses
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c Neuro-2a E. coli AT2 D Neuro-2a E. coli AT2
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A: SDS-PAGE of MHV N (mN) and TGEV N (tN) fusion protein. Minus ( —) represents pET28a vector control. B: ELISA of murine anti-

pAb-MHV pAb-TGEV

mN and anti-tN antibodies. ELISA plates were coated with purified mN or tN and incubated with diluted antibodies. OD 49z values were from
triple tests. C: Reactivity of MHYV polyclonal antibodies. Lysates of murine Neuro-2a cells infected with MHV-A59, canine A72 cells infec-
ted with TGEV Purdue, and E. coli cells expressing wild-type MHV-A59 N protein (mN) or TGEV Purdue N protein (tN) were analyzed by
Western blotting with the polyclonal antibodies to treated MHV-A59 particles (pAb-MHV) or to mN (pAb-mN). D: Reactivity of TGEV
polyclonal antibodies. Lysates as (C) were analyzed by Western blotting with the polyclonal antibodies to treated TGEV Purdue particles
(pAb-TGEV) or to tN (pAb-tN). E: Reactivity of MHV monoclonal antibody. Lysates as (C) were analyzed by Western blotting with the
monoclonal antibody (2E6) to treated MHV-A59 particles (mAb-MHV).
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Fig. 2 Preparation and reactivity of antibodies to two N proteins expressed in prokaryotic and eukaryotic cells
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A: Construction and expression strategy of murine coronavirus N protein in prokaryotic plasmid (pET28a). A diagram showed the residue

number and position of three domains of MHV-A59 N protein (referring to Fig.1). A extensive His6-tag (21 aa) was added to the N-termi-

nus of wild-type (mN) and four truncated or deleted mutants (A, B, C, and D) of N protein. The putative molecular weight was shown on

the right side of these constructs. B: Expression and Western blotting of mN mutants in E. coli. E. coli lysates expressing recombiant N pro-

tein were analyzed by SDS-PAGE and Coomassie staining (left panel) or blotted onto PVDF membranes and detected with mouse polyclonal

antibody (central panel, pAb-MHV) and monoclonal antibody 2E6 (right panel, mAb-MHYV) to murine coronavirus N protein.

3 RERFEE NEZEAREREERSH

Fig. 3 Analysis of the antigenic determinants of murine coronavirus N protein
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A: Time-course changes of viral titres in culture media (@), N protein in culture media (D, and N protein in cellular lysates (A) after in-

fection with murine coronavirus. Viral titre is shown as logio plaque forming unit (PFU) per mL of medium supernatant. Amount of N pro-

tein in media or lysates is shown as OD gz of ELISA substrate. Tests were repeated triplicately. B: Expression of N protein in cells at the ear-

ly stage of virus replication. N protein in infected Neuro-2a (top panel) and Raw264.7 (bottom panel) cells was detected by immunofluores-

cence with the mouse monoclonal antibody (2E6) to N protein of murine coronavirus. Scale bar, 25 pm.
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Fig. 4 Relationship between the expression of N protein and the replication of murine coronavirus in cultured Neuro-2a and

Raw264. 7 cells
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