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Figure 1.

Flavivirus genome and polyproteinase cleavage!®. Flavivirus has a single-stranded positive-sense

genome. The proteolytic processing cascade produces precursors and mature proteins, arrows represent cleavage
sites. Cofactor NS2B and protease region of NS3 constitute protease.
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Figure 2.  Structures of ZIKV NS2B-NS3pro* 2. A: ZIKV NS2B-NS3pro apo form structure with G4SG, linker

(PDB ID: 5GXJ) and complex structure with cn-716 (PDB ID: 5LCOQ), the inhibitor is shown as sticks. B: Overall
structure of linked ZIKV NS2B-NS3pro in complex with TGKR peptide (PDB ID: 5GJ4). C: Free-enzyme form
and KKGE (black dotted frame) peptide-bound form of ZIKV unlinked NS2B-NS3pro (PDB ID: 5GPI). Overall
structure of ZIKV unlinked NS2B-NS3pro in complex with Acyl-KR-aldehyde (PDB ID: 5H6V). Structure of
ZIKV unlinked NS2B-NS3pro in complex with EN300 (PDB ID: 5H4l).
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Figure 3.  Structures of DENV-3 NS2B-NS3pro complexest® **1. A: Overall structure of DENV-3 NS2B-NS3pro in
complex with Bz-Nkrr-H. The interactions between DENV-3 NS2B-NS3pro and the peptide are shown in the figure,
hydrogen bonds are labelled as dashes (PDB: 3U1l). B: Structure of DENV-3 NS2B-NS3pro with aprotinin (PDB:

3U1J).
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Figure 4.

Structures of WNV NS2B-NS3pro apo-form and complexes® 8. A: The apo form of WNV

NS2B-NS3pro (PDB: 2GGV). B: Structure of WNV NS2B-NS3pro in complex with aprotinin (PDB: 21J0O). Trp62
is labeled in free-enzyme and aprotinin-bound structures, the C-terminal conformations after Trp62 in (A) and (B)
change significantly. C: Overall structure of WNV NS2B-NS3pro with Naph-KKR-H, Naph-KKR-H is shown in

stick (PDB: 3E90).
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Figure 5. Structural comparison of flavivirus
NS2B-NS3prol*®34371 structural comparison of NS2B-
NS3pro of ZIKV, DENV-1 and WNV. The regions of
NS3pro are similar and the C-terminal parts of NS2B
are flexible.
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Research progress on structure of Flavivirus NS2B-NS3 protease

Chen Wu, Haitao Yang, Zefang Wang’
School of Life Sciences, Tianjin University, Tianjin 300072, China

Abstract: Flavivirus infection causes severe human disease, but no specific drugs are available to treat flavivirus
infection. The N terminal region of non-structural protein 3 (NS3) of flavivirus and its cofactor NS2B constitute
protease, and the polyprotein produced by virus is cleaved by protease into structural and non-structural proteins
that are essential for the replication of the virus. NS2B-NS3pro represents an attractive drug target due to its critical
role in the life cycle of flavivirus. Here we review the structural advances of NS2B-NS3pro of Zika Virus, Dengue
Virus and West Nile Virus as well as the complex structures of some protease with inhibitors, these will provide
necessary references for the future antiviral drug design.
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