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Method for Japanese encephalitis virus NS3 protease
activity analysis and high-throughput screening assay for
inhibitors
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2 College of Veterinary Medicine, Huazhong Agricultural University, Wuhan 430070, Hubei, China

Abstract: Japanese encephalitis virus (JEV) is a single-stranded and positive-sense RNA, which has a single ORF (open
reading frame), encoding a polyprotein precursor. Non-structural protein 3 (NS3) plays an important role in processing the
polyprotein precursor and has become an important drug target of flavivirus. In this study, NS2BH-NS3 gene was amplified
by PCR and subcloned to the prokaryotic expression plasmid, resulting pET30a-NS2BH-NS3. The fusion protein was
expressed in Escherichia coli BL21 (DE3) in soluble form after induction by Isopropyl B-D-1-Thiogalactopyranoside
(IPTG). The recombinant protein was purified by Ni-NTA affinity column. Then a fluorescence resonance energy transfer
(FRET) method was used to determine enzymatic activity and the assay conditions were optimized. After screening 113
compounds, we found two compounds inhibiting the activity of NS2BH-NS3. This study provides a convenient and

cost-effective method for screening of JEV NS3 protease inhibitor.

Keywords: Japanese encephalitis virus, NS3 protease, solubility expression, activity analysis, high throughput screening for

inhibitors
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Table 1 Primer sequences
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NS2BH-s NS3-a PCR
PCR DNA
1.2.2
PCR pET-30a
BamHI Xhol 16 C
DH5a
Bami I DNA BL21
(DE3)
pET-30a-NS2BH-NS3
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Primer name

Primer sequence (5'-3")

NS2BH-s
NS2BH-liner-a
Protease-linker-s

NS3-a

ATGGATCCGGAAAAGCAACAGATATG
TCTTTTTGTTGTTTTAGACATGCGCAGGACC
AAAACAACAAAAAGAGGGGGCGTGTTTTGG
TCCTCGAGTTATCTCAACATGTTTGGG

Restriction sites were underlined.
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Fig. 1 Identification of plasmid pET30a-NS2BH-NS3.

M: DL5000; 1-2: pET30a-NS2BH-NS3.
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Fig. 2 SDS-PAGE analysis of the purified NS2BH-
NS3. M: protein marker; 1—4: purified protein.
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Fig. 3 Reaction curve of NS3 protease.
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Fig. 4 Effect of pH on the activity of NS3 protease.
RFU: fluorescence units.
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Fig. 5 Effect of divalent metal ions on the activity of
NS3 protease. RFU: fluorescence units.
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Fig. 6 Effect of NaCl concentration on the activity of
NS3 protease. RFU: fluorescence units.
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Fig. 7 Kinetic parameters (K., Vm.) of JEV NS3
protease.
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Fig. 9 Inhibition of 81# compound on NS3 protease
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