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The studies of marine viruses in terms of viral isolation and detection have been limited due to the
high mutation rate and genetic diversity of marine viruses. Of the modern methods currently used
to detect marine viruses, serological methods based on enzyme-linked immunosorbent assay (ELISA)
are the most common. They depend largely on the quality of the antibodies and on highly purified
suitable antigens. Recently, a new experimental system for using viral capsid protein as an antigen
has been developed using the yeast surface display (YSD) technique. In the present study, the capsid
protein gene of the red-spotted grouper nervous necrosis virus (RGNNV) was expressed and purified
via YSD and HA-tagging systems, respectively. Two regions of the RGNNV capsid protein gene,
RGNNV1 and RGNNV2, were individually synthesized and subcloned into a yeast expression vector,
PCTCON. The expressions of each RGNNV capsid protein in the Saccharomyces cerevisiae strain EBY100
were indirectly detected by flow cytometry with fluorescently labeled antibodies, while recognizing
the C-terminal c-myc tags encoded by the display vector. The expressed RGNNV capsid proteins were
isolated from the yeast surface through the cleavage of the disulfide bond between the Agal and
Aga? proteins after B-mercaptoethanol treatment, and they were directly detected by Western blot us-
ing anti-HA antibody. These results indicated that YSD and HA-tagging systems could be applicable
to the expressions and purification of recombinant RGNNV capsid proteins.
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Table 1. Substitution of N-glycosylation site on RGNNV CP gene
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Fig. 1. Diagram of RGNNV CP gene cloning to pCTCON
vector.
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CP gene

Substituted Nucleotide sequences

GCTAGC ATGGTACGCA AAGGTGAGAA GAAATTGGCA AAACCCGCGA
CCACCAAGGCCGCGAATCCGCAACCCCGCCGACGTGCTAACAATCGTCGG
CGTAGTCAG(AAT)CGCACTGACGCACCTGTGTCTAAAGCCTCGA CTGTAACTGG GTTTGGACGT

RGNNV1

GGGACCAATG ACGTCCATCT CTCAGGTATG TCGAGAATCT CCCAGGCCGT CCTCCCAGCC

GGGACAGGAA CAGACGGATA CGTTGTTGTT GACGCAACCA TCGTCCCCGA CCTCCTGCCA
CGACTGGGAC ACGCTGCTAG AATCITCCAG CGATACGCTG TTGAAACACT GGAGTTTGAA

ATTCAGCCA GGATCC

GCTAGC A TGTGCCCCGC AAACACGGGC GGTGGTITACG CTGCTGGCTT CTTGCCTGAT
CCAACTGACA ACGATCACAC CTTCGACGCG CTTCAAGCAA CTCGTGGTGC AGTCGTTGCC
AAATGGTGGG AAAGCAGAAC AGTCCGACCT CAGTACACCC GTACGCTCCT CTGGACCTCG
TCGGGAAAGG AGCAGCGTCT CACGTCACCT GGTCGGCTGA TACTCCTGTG TGTCGGCCAG(AACQ)

RGNNV2

AACACTGATG TGGTCCAG(AAC)GT GTCAGTGCTG TGTCGCTGGA GTGTTCGACT GAGCGTTCCA

TCTCTTGAGA CACCTGAAGA GACCACCGCT CCCATCATGA CACAAGGTTC CCTGTACCAG(AACQ)
GATTCCCTTT CCACAAATGA CTTCAAGTCC ATCCTCCTAG GATCCATACC ACTGGACATT
GCCCCTGATG GATCAGTCIT CCAGCTGGAC CGCCCGCTGT CCATTGACTA CAGCCTTGGA
ACTGGAGATG TTGACCGTGC TGTTTACTGG CACCTCAAGA AGTTTGCTGG ACAG(AAT) GGATCC

The amino acid of N (asparagine) on ‘N-X-S/T’ was changed to Q (glutamine) on ‘Q-X-S/T".
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Fig. 2. Flow cytometric analysis of RGNNV CP expression on yeast. The yeast cells were cultured on galactose containing medium,
and then cells were labeled with anti c-myc antibody for fluorescence-activated cell sorting analysis. The gray background
indicates non-induced cells. The black histogram represents the RGNNV CP expressing yeast cells.
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Table 2. FACS mean values from flow cytometry analysis

Sample Meank

Control 9.73
RGNNV1-1 16.70
RGNNV1-2 16.75
RGNNV2-1 16.96
RGNNV2-2 17.17
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Fig. 3. Purification of RGNNV CP by western blot using an-
ti-HA antibody.
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