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Resear ch progress on the structure and function of
Zikavirus proteins
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Abstract: The largest Zika virus (ZIKV) outbreak in South America in 2015 raised considerable
worldwide health concern, owning to its unexpected link to microcephaly in the newborns and
Guillain-Barré syndrome in adults. The WHO has declared the outbreak a global public health
emergency. Currently no vaccines and therapeutics are available. The analysis of the crystal structure
of ZIKV and viral proteins will deepen the understanding of viral replication and pathogenesis,
which provides important targets for the development of vaccines and drugs. Here, we review the
latest advances in research on the structural biology of ZIKV and viral proteins.

Keywords: Zikavirus, Structural protein, Non-structural protein, Structure

Foundation items: National Natural Science Foundation of China (31770190, 31770995)
*Corresponding author: Tel: 86-10-66948604; E-mail: gincf @bmi.ac.cn
Received: April 16, 2018; Accepted: June 15, 2018; Published online (www.cnki.net): July 05, 2018
E&WH: (31770190 31770995)
*BIE1EHE: Td 86-10-66948604 E-mail gincf@bmi.ac.cn
i HHEA: 2018-04-16 = HHA: 2018-06-15 MILZHE %4 HEA(www.cnki.net): 2018-07-05



1788 TEY I8

Microbiol. China

(Zika virus ZIKV)

(Denguevirus DENV)

(West Nile virus WNV) (Yellow fever

i YRV haliti
virus ) (Japanese e?cep alitis 1 e Gk i 2 I RAT
virus JEV) [2]
1947 40 nm
E M 180
60
DENV WNV
2 2015 -
70 DENV-2
2
(3] N154
(8]
- (Guillain-Barré syndrome GBS) N154 E E
2018 1 (E-M):
231725 2952 & 60 (EM)
20 ZIKY DENV E M
11 kb Ca 1.8 A
RNA (Untranslated region Ca ( 64
UTR) (ZIKV Asn154 DENV
Asnl53) ZIKV E
3 (C ppM/M E) (Asn154)  DENV E 2 (Asn67
7 (Non-structural NS)  (NSL NS2A  Asnls3) )
NS2B NS3 NSAA NSAB NS5 (1) -3- (DC-SIGN)
DENV / ( DENV
o1 N154 ZIKV
F Structural Nonstructural
= ¢ | e E NS1 | 2A | 2B NS3 4A | 4B NS5 =

1 RFRENERALSHRER

Figurel The schematic diagram of the genome structure of Zika virus

Note: The structure of the corresponding protein unresolved isin gray.
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Tablel Progressin Zikavirusstructural biology

Protein Author Date Journal PDB Methods Comments
Capsid Shangeta™ 2018.02.28  Journd of 5YGH X-ray
Molecular Biology Diffraction
Envelope  Prasadeta™ 2017.01.11  Nature Structural & 5U4AW Cyro-EM Firstly reported the
& prM Molecular Biology immature structure
Kostyuchenko  2016.05.25 Nature 5127 Cyro-EM Structure of the
et a® thermally stable
Sirohi eta!®  2016.03.30  Science 5IRE Cyro-EM First ZIKV virion
structure illuminated
Envelope  Dai et al'™® 2016.05.11  Cell Host 5JHM X-ray In complex with
Microbe Diffraction mAb 2A10G6
NS1 Browneta'® 2016.07.06  Nature Structural & 5K 6K X-ray
Molecular Biology Diffraction
Songeta™  2016.04.13  Nature Structural & 51Y3 X-ray
Molecular Biology Diffraction
NS2B-NS3  Léi et alt*® 2016.07.06  Science 5LCO X-ray In complex with a
Diffraction peptidomimetic boronic
acid inhibitor
Zhangeta!™ 2016.12.14  Science 5H4 X-ray
Diffraction
NS5 Zhangeta'® 2016.12.07  Biochemical and 5GP1 X-ray Identified two
Biophysica Diffraction conformations of the
Research second base of the cap
Communications
Zhaoeta™  2017.0329  Na Commun 5U0B X-ray Report the crystal
Diffraction structures of full-length
NS5
Wangeta'”  2017.0208  Nat Commun 5TMH X-ray
Diffraction
Godoy et d'®  2017.0222  Nat Commun 5U04 X-ray
Diffraction
PDB

Note: PDB: Protein Data Bank.
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