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[Abstract] The F-box protein (FBP) family is a large and diverse protein family that is present in all eukaryotes.
Based on the secondary structure of the C-terminal, FBPs can be classified as FBXW, FBXL, and FBXO. FBPs can
form the SCF complex by binding with S-phase kinase-associated protein 1 (SKP1), cullin 1 (CUL1), and ring-box 1
(Rbx1), functioning as E3 ubiquitin ligase. They specifically recognize substrate proteins via the ubiquitin-proteasome
pathway and participate in various biological activities, such as cell cycle regulation, transcriptional regulation, apopto-
sis, and cell signaling transduction. Numerous studies have shown that FBPs play important roles in host-virus interac-
tions. Being the substrate recognition component of the SCF complex, FBPs bind, ubiquitinate (at K-48), and transport
substrates for proteasomal degradation. Based on the type of substrate, F-Box family proteins can either exert antiviral or
proviral (immune evasive) effects. Some FBPs can specifically recognize and degrade interferon pathway-associated sig-
nal molecules via the ubiquitin-proteasome pathway, thereby upregulating or inhibiting interferon signals and regulating

host-related immune responses. Additionally, some FBPs can recognize and degrade viral proteins via the ubiquitin-pro-
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teasome pathway, thereby inhibiting viral replication and transmission. However, viruses can hijack FBPs to promote the
degradation of immunogenic host proteins, resulting in immune evasion. Although several FBP-targeting inhibitors have
been developed, there are limited reports on the application of FBPs in antiviral drug research. Given the large number

of FBP family members, further research is required on the functions and mechanisms of FBPs in virus-host interac-

tions, to provide novel directions for the development of antiviral drugs.

[ Key words] F-Box protein; SCF complex; Ubiquitin-protein ligases; antiviral; ubiquitination; natural immu-

nity; immune evasion; interferons
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Upon activation by the ubiquitin-activating en-
zyme E1, ubiquitin is transferred to the active
site of the ubiquitin - conjugating enzyme E2.

The FBPs can bind with SKP1, RBX1, and cul-
%% linl to form the SCF complex, which can re-

K48
N m Degraded product | cruit E2 and function as ubiquitin ligase E3.
: @ E l’: °® Different FBPs can recognize distinct sub-

Proteasome

® L
0go" © strates for ubiquitination and further proteasom-

al degradation. CULIL: cullin 1. FBP: F - box

Reeyeling

/ protein. SKP1: S-phase kinase-associated pro-
tein 1. Ub: ubiquitin. RBX1: ring-box 1

Figure 1 Structure of the SCF complex and mechanism of substrate ubiquitination
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Degradation of viral proteins
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The FBPs exhibit diverse functional roles in virus-host interactions based on their specific targets. FBPs can exert antiviral effects by degrad-

ing viral proteins and activating interferon signaling or exert proviral effects (after being hijacked by viral particles) by degrading host immune

molecules and suppressing interferon signaling. FBP: F-box protein. TRAF3: TNF receptor associated factor 3; ASK1: apoptosis signal-regulat-

ing kinase 1; gB: glycoprotein B; hnRNP U: heterogeneous nuclear ribonucleoprotein U; NSs: nonstructural protein; PKR: translation-inhibiting

protein kinase; IP3R3: inositol trisphosphate receptor type 3

Figure 2 Functions of FBPs in virus — host interactions
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