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Figure 1.

Activation of the JAK-STAT pathway by types I and III IFNs (adapted from reference [6]). When IFNs

bind to their receptors, the JAKs are activated and phosphorylated. And the phosphorylation of JAKs leads to the

recruitment and phosphorylation of STAT1 and STAT2, which induce them to dimerize. The heterodimer in turn

recruits IRF9 to form ISGF3. And ISGF3 translocates to the nucleus, where it can regulate the genes expression.
IFNs: Interferons; JAKs: Janus kinases; STAT: Signal transducer and activator of transcription; IRF9:

Interferon-regulatory factor 9; ISGF3: Interferon-stimulated gene factor 3.
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Figure 2.

ISG proteins target specific steps of the virus life cycle. IFNs can induce the expression of a series of

ISGs, which target different steps of the virus life cycle. Mx: Myxovirus resistance; IFITM: Interferon-induced
transmembrane family; CH25H: Cholesterol-25-hydroxylase; OAS: 2'-5'-Oligoadenylate synthetase; PKR: Protein
kinase R; ZAP: Zinc-finger antiviral protein; IFIT: IFN-induced protein with tetratricopeptide repeats family;

ISG15: Interferon-stimulated gene 15; GBPs: Guanylate-binding proteins; Trxs: Thioredoxins; TRIM: Tripartite

motif family.
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Antiviral mechanisms of interferon-stimulated genes

Siyu Bai, Qian Yang, Huaji Qiu’

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

Abstract: Interferons (IFNs) can induce the expression of a series of interferon-stimulated genes (ISGs). As
direct-acting antiviral factors, ISGs play important roles in host antiviral defense. More and more studies reveal that
ISGs directly or indirectly target multiple steps of the virus life cycle. Since diverse ISGs have different structures
and locations in the cell, they exert various antiviral actions through different pathways. This review aimed to give
a brief introduction to ISGs expression induced by IFNs through the JAK-STAT pathway, and provide an overview
of typical antiviral mechanisms of representative ISGs.
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