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Figurel. Applications of the CRISPR/Cas9 system.
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Figure2. Schematic diagram for CRISPR/Cas9-based screening of host factorsinvolved in viral replication.
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Table1l. Applications of CRISPR/Cas9-based high-throughput screening in virus-host interactions

) . Coverage . . Functions of the Stage of viral L
Virus  Library (sgRNA) Main candidates candidates lifecycle impacted Citation
ZIKV ~ GeCKOV2 library 123411  AXL Receptor Entry [4]
EV-D68 Plasmid library 30840 ST3GAL4; ST6GAL1 Combine sialic acid [13]

COGS5; COG1 Present sialic acid on
cell surface
PV Plasmid library 30840 PVR Receptor [13]
HCV GeCKOV2 library 123411  CD81; OCLN; CLDN1 Receptor [15]
HIV Lentiviral library 187536  CD4; CCR5 Co-receptor [46-47]
MNV  MurineAsiago library 241917  CD300If; CD300ld Receptor [48-49]
ZIKV ~ GeCKOV2 library 123411 EMC Associated with the Replication [4]
OST complex
DENV GeCKOv2 library 123411  OST complex Provides oxidoreductase [15,45]
activity
HCV GeCKOV2 library 123411 DGCR8 Processes microRNA [15]
WNV Lentiviral library 77406 EMC2; EMC3; SEL1L; DERL2; Mediate virus-induced [16]
UBE2G2; UBG2J1; HPD1 cell death
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CRISPR/Cas9-based high-throughput screen platform: an
emerging powerful tool for the discovery of host factors
involved in viral replication
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Abstract: Virus, as a strict intracellular parasitic organism, needs to use a variety of host proteins to complete their
life cycle. To prevent and control viral diseases, it is necessary to provide useful data for understanding the
replication and pathogenesis of viruses. Compared with the traditional RNA interference screening, CRISPR/Cas9
technology, as an emerging approach in recent years, exhibits more specific and faster characterization to achieve
gene knockout or other genome editing. Therefore, it has wide applications in the study of functional genes. Based on
the CRISPR/Cas9 system, we can construct a host genome-wide sgRNA library and further screen and identify the
key host factors involved in multiple biological processes of pathogen invasion or replication. Lastly, we hope that the
virus life cycle will be completely revealed in terms of virus-host interaction network, and high-throughput screening
platform based on CRISPR/Cas9 technology will provide a powerful tool for researching virology and immunology.
This review aims to introduce the screening steps of CRISPR/Cas9-based high-throughput screening platform, and
summarize the applications and outlooks of this platform in screening host factorsinvolved in vira replication.
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