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# 1. RNA Fii. BEKRMAFI CRISPR/Cas9 FikH K B9 R S
Table 1. Advantages and disadvantages of RNAi, haploid cells, and CRISPR/Cas9
Methods Advantages Disadvantages
RNAI (arrayed)  Can use diverse cell lines; Off-target effects;

RNAI (pooled)

Haploid cells

CRISPR/Cas9

High transfection efficiency of adherent cells;
Increased sensitivity: arrayed format permits selection
of a gradation of phenotypes;

Library key permits rapid gene identification;

Readily validated using reagent redundancy;
Short-term screens (<10 days).

No limitations on cell lines;

Viral transduction works better for suspension cells;
Good format for suspension cells;

Long-term screens (>10 days);

Lower cost than siRNA once the shRNA library is
available.

Finds receptors, entry factors, and associated genes;
High specificity: less false positives;

Generates null phenotype;

Long-term screens (>10 days);

Low cost to perform survival screens.

Can use diverse cell lines;

High specificity: less offtarget effects;

Generates null phenotype;

Viral transduction works better for suspension cells
than transfection;

Good format for suspension cells;

Finds receptors, entry factors, and associated genes;
High specificity;

Long-term screens (>10 days);

Can inhibit or activate gene expression (CRISPRa and
CRISPRi);

Can remove large sections of a targeted locus (e.g.,
inactivate IncRNAs).

False negatives;

Loss-of-function only;

RISC has questionable or limited activity in the
nucleus;

Difficult to transfect primary cells or suspension
cells;

Difficult to use suspension cells in an arrayed format.

Off-target effects;

False negatives;

Loss-of-function only;

RISC has questionable or limited activity in the
nucleus;

Target knockdown more difficulty due to only one
shRNA-producing provirus per cell.

Random insertion mutagenesis cannot specifically
target a gene;

Only two available haploid cell lines;
PCR/next-generation sequencing needed to identify
hits;

Loss-of-function only;

Retroviral insertion bias may not permit saturation.
PCR/next-generation sequencing needed to identify
hits;

Relatively slower validation;

Arrayed lentiviral format will be cumbersome.
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R D B ) 52 AR 7 6 W 5 |0 T i T RE A 2 AR
FERIHTI I, RNA THREA | BA5 A A5t 14 0
4 AR ) CRISPR/Cas9 F A i AR R g T
FATRTBOPTHA B QAT A 18 3 40 M kA T 52 A
PURBRAR (R 1), [HIX 73k p i i A PR T H
Rz, BRI AR PR B, 45 A

Hna
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Novel strategies for screening functional viral receptors and
their applications

Huimin Sun, Su Li, Wenjing Wang, Hua-Ji Qiu’

Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150069, Heilongjiang Province,
China

Abstract: Viruses attach and invade target-cells by binding to a specific receptor(s) on the surface of target-cells,
and hijack the cellular replication machinery to complete the life cycle. The cellular receptor is the gateway for
viruses to infect host cells, and the structure and function of cellular receptors and the mechanism of virus entry
mediated by cellular receptors have been one of the hotspots of molecular virology. The discovery of cellular
receptors is helpful to understand the pathogenesis of viruses and develop prevention and control strategies for viral
diseases. In recent years, the progress in screening functional viral receptors using functional genomics has greatly
expanded our understanding of the mechanism of virus entry. At present, widely used functional viral receptor
screening strategies include RNA interference, random retroviral insertional mutagenesis using haploid cell lines
and the recently emerging CRISPR/Cas9 system. In this review, three novel strategies of functional viral receptors
screening are systematically introduced and compared, and their applications, advantages and disadvantages are

summarized to provide references for relevant researchers.

Keywords: functional viral receptor, novel strategies for screening, RNA interference, haploid genetic screen,
CRISPR/Cas9
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