
HAL Id: hal-05048496
https://hal.science/hal-05048496v1

Submitted on 28 Apr 2025

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

The African swine fever virus B125R protein antagonizes
JAK-STAT signalling by promoting the degradation of

IFNAR2
Jun-Hao Fan, Yan-Yan Zhao, Yu-He Ma, Xiao-Ya Pan, Han-Cheng Shao, Meng-Hui

Zi, Haojie Ren, Yuhang Zhang, Shichong Han, Bo Wan, et al.

To cite this version:
Jun-Hao Fan, Yan-Yan Zhao, Yu-He Ma, Xiao-Ya Pan, Han-Cheng Shao, et al.. The African swine fever virus
B125R protein antagonizes JAK-STAT signalling by promoting the degradation of IFNAR2. Veterinary Re-
search, 2025, 56 (1), pp.87. ⟨10.1186/s13567-025-01523-x⟩. ⟨hal-05048496⟩

https://hal.science/hal-05048496v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


Fan et al. Veterinary Research           (2025) 56:87  
https://doi.org/10.1186/s13567-025-01523-x

RESEARCH ARTICLE Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Veterinary Research

The African swine fever virus B125R protein 
antagonizes JAK‑STAT signalling by promoting 
the degradation of IFNAR2
Jun‑Hao Fan1†, Yan‑Yan Zhao1†, Yu‑He Ma1, Xiao‑Ya Pan1, Han‑Cheng Shao1, Meng‑Hui Zi1, Haojie Ren1, 
Yuhang Zhang1,2,3, Shichong Han1,2,3, Bo Wan1,2,3, Gai‑Ping Zhang1,2* and Wen‑Rui He1,2,3*    

Abstract 

African swine fever (ASF) is a highly contagious and severe hemorrhagic disease caused by African swine fever virus 
(ASFV). Currently, few safe and effective vaccines or antiviral drugs are available for its prevention. Interferon (IFN), 
a key component of innate antiviral immunity, induces interferon-stimulated genes (ISGs) by activating the JAK-STAT 
signalling pathway, resulting in antiviral effects. ASFV strains, including ASFV SY18, ASFV HLJ18, and ASFV BA71V, are 
highly sensitive to IFN-I treatment; however, the mechanisms by which ASFV antagonizes the host type I IFN response 
have not been fully elucidated. In this study, we identified the ASFV B125R protein (pB125R) as a negative regula‑
tor of the JAK-STAT pathway. We observed that ectopically expressed pB125R significantly suppressed the IFN-β-
triggered activation of JAK-STAT signalling in HEK293T and PK-15 cells. Mechanistic studies revealed that pB125R binds 
to IFNAR2 and promotes its autophagic degradation, impairing the signal transduction of the IFN response at an early 
stage. This ultimately reduces the nuclear translocation of the ISGF3 complex and decreases ISG production. Our 
findings highlight the immunosuppressive activity of pB125R and reveal a novel mechanism by which ASFV evades 
the host IFN response, contributing to potential strategies for developing vaccines and therapeutics against ASF.
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Introduction
African swine fever (ASF), caused by African swine fever 
virus (ASFV), is characterized by high fever and severe 
haemorrhage in multiple organs [1]. First reported in 
Kenya in 1921 [2], ASF has spread across Africa, Europe, 
Asia, and the Americas following multiple transconti-
nental transmissions [2–4]. This disease poses a serious 
threat to the global pig industry and ecological security, 
yet effective drugs or vaccines remain elusive. Conse-
quently, strategies for the prevention and control of ASF 
are critically needed.

ASFV, a member of the Asfarviridae family, is the 
only insect-borne DNA virus [5]. Its complex multilay-
ered structure houses a double-stranded DNA (dsDNA) 
genome approximately 170–194 kbp long, encoding 
approximately 150 open reading frames and more than 
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160 viral proteins [6]. This structural complexity facili-
tates effective infection and immune evasion mecha-
nisms [7]. However, significant gaps remain in our 
understanding of the viral proteins that mediate immune 
evasion and the molecular mechanisms underlying viral 
pathogenesis, hindering vaccine development.

Type I interferon (IFN-I) is central to the innate anti-
viral response, promoting the production of interferon-
stimulated genes (ISGs) through the activation of the 
JAK-STAT signalling pathway, thereby impeding viral 
replication [8]. During viral infections, conserved patho-
gen-associated molecular patterns (PAMPs) are detected 
by cytosolic pattern recognition receptors (PRRs), lead-
ing to the activation of the transcription factors NF-κB 
and IRF3, along with the induction of IFNs and pro-
inflammatory factors [9]. Secreted IFN-I binds to the 
plasma membrane-localized IFN receptor (IFNAR1/
IFNAR2), recruiting Janus kinase (JAK) and tyrosine 
kinase 2 (TYK2). Activated JAKs then phosphorylate sig-
nal transducers and activators of transcription (STAT) 1 
and STAT2 [10], forming the IFN-stimulated gene factor 
(ISGF) 3 complex with IFN regulatory factor 9 (IRF9). 
This complex translocates to the nucleus to initiate ISG 
transcription, where it exerts antiviral effects [11]. ISGs 
target viral infection and replication processes, effectively 
neutralizing invading viruses [12].

The virulent ASFV strain Armenia/07 inhibits IFN-I 
synthesis by negatively regulating the cGAS-STING 
pathway [13]. Several ASFV-encoded proteins have been 
reported to be involved in controlling the signalling 
of the cGAS-STING pathway. ASFV pB318L interacts 
with the transmembrane region of STING and inhibits 
its translocation from the ER to the Golgi [14], and 
ASFV pA151R prevents K63-linked polyubiquitination 
and TBK1 phosphorylation by degrading the E3 ligase 
TRAF6 [15]. ASFV pDP96R interacts with a crucial 
karyopherin (KPNA)-binding site within IRF3, disrupting 
the KPNA-IRF3 interaction and consequently impeding 
the translocation of IRF3 to the nucleus [16]. ASFV 
pMGF505-2R of ASFV inhibits TBK1 phosphorylation 
and IFN-β production by targeting STING [17]. In 
addition, both virulent Arm/07/CBM/c2 and the 
attenuated ASFV strain NH/P68 have been shown to 
impair the JAK/STAT signalling pathway [18]. Studies 
have shown that several ASFV proteins are able to target 
components of the JAK-STAT pathway and thereby 
inhibit the expression of ISGs. For example, pMGF360-9 
L promotes the degradation of STAT1 and STAT2 via 
the apoptotic and ubiquitin‒proteasome pathways, 
respectively, thereby suppressing downstream signal 
transduction [19]. In addition, pMGF505-7R inhibits 
ISGF3 heterotrimer formation by interacting with IRF9 
and prevents the nuclear translocation of ISGF3, leading 

to the inhibition of the JAK-STAT signalling pathway 
[20]. The ASFV H240R protein disrupts the interaction 
between IFNAR1 and TYK2 and between IFNAR2 and 
JAK1, thereby suppressing ISG production [21].

Taken together, these findings suggest that ASFV 
infection triggers the production of IFN-I mainly by 
activating the cGAS‒STING signalling pathway. ASFV 
strains, including ASFV SY18, ASFV HLJ18 and ASFV 
BA71V, are highly sensitive to IFN-I treatment [22, 
23]. In addition, ASFV achieves immune escape by 
preventing IFN production as well as the IFN-triggered 
antiviral response. Viral genes that counteract host innate 
immunity to ASFV are often associated with virulence. 
Deletion or mutation of these genes usually results in 
attenuation of ASFV. For example, ASFV strains lacking 
MGF360-9 L, MGF505-7R, or H240R exhibit reduced 
replication capacity and are less pathogenic to pigs than 
wild-type strains are [19, 24–26], and combined deletion 
of H240R and MGF505-7R attenuates the virulence of 
highly virulent ASFV HLJ/18 and provides a greater 
level of protection against homologous challenges [27]. 
However, live attenuated virus (LAV) vaccines currently 
produced by deleting the reported virulence genes of 
ASFV still cannot fully attenuate this virulence and 
provide effective protection [28]. Therefore, further 
investigations to identify viral proteins involved in 
regulating the JAK-STAT signalling pathway and 
elucidate the mechanisms by which ASFV modulates IFN 
responses are urgently needed.

The ASFV B125R protein (pB125R) is a late-transcribed 
viral protein comprising 125 amino acids, and its biologi-
cal function remains largely unknown [29]. Our findings 
reveal that pB125R acts as a negative regulator of the 
JAK-STAT signalling pathway, significantly inhibiting the 
IFN-β-induced transcription of antiviral genes and the 
activation of the STAT1/2 promoter. Mechanistic studies 
revealed that pB125R promotes the autophagic degrada-
tion of IFNAR2, leading to decreased nuclear transloca-
tion of ISGF3 and reduced ISG production. These results 
highlight the immunosuppressive activity of pB125R and 
elucidate a novel mechanism by which ASFV evades the 
IFN response, contributing to vaccine and therapeutic 
development against ASF.

Materials and methods
Cells
HEK293T cells were kindly provided by Prof. Hong-Bing 
Shu, while PK-15 cells were obtained from the American 
Type Culture Collection. Both HEK293T and PK-15 cells 
were cultured in Dulbecco’s modified Eagle’s medium 
(DMEM; Solarbio, Beijing, China) supplemented with 
10% foetal bovine serum (FBS; Nulen, Shanghai, China) 
at 37  °C in a 5% CO2 incubator. To create stable cell 
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lines overexpressing the B125R protein (pB125R), we 
employed lentivirus-mediated gene editing. Briefly, 
HEK293T cells were transfected with the packaging 
plasmids psPAX2 and pMD2.0G and either the donor 
plasmid pLOV-B125R or the empty vector pLOV. After 
36–48  h, the pseudovirus-containing culture superna-
tants were collected and used to transduce PK-15 cells 
in the presence of polybrene (8  µg/mL). Recombinant 
PK-15 cells were selected through puromycin treatment 
(3 µg/mL) for 7 days. Finally, the expression of pB125R in 
these cells was verified by western blotting and confocal 
microscopy.

Reagents and antibodies
Recombinant human TNF-α (300-01A) and IFN-β (300-
02BC) were purchased from PeproTech (Cranbury, NJ, 
USA). SBI-0206965 (HY-16966) and NH4Cl (HY-Y1269) 
were sourced from MedChemExpress (NJ, USA). MG132 
(T2154) and 3-methyladenine (T1879) were obtained 
from TargetMol (Boston, USA). Dimethyl sulfoxide 
(D8371) was acquired from Solarbio. Protein A/G mag-
netic beads (PB101-02) were obtained from Vazyme 
(Nanjing, China).

Rabbit monoclonal antibodies (MAbs) against hemag-
glutinin (HA) (66006-2-Ig) and glutathione S-transferase 
(GST) (10000-0-AP) were also obtained from Protein-
tech (Chicago, IL, USA). The STAT1 rabbit MAb (14994), 
phospho-STAT1 rabbit MAb (9167), STAT2 rabbit MAb 
(72604), phospho-STAT2 rabbit MAb (88410), and ATG7 
rabbit MAb (8558T) were purchased from Cell Signal-
ing Technology (Danvers, MA, USA). The anti-SQSTM1/
P62 rabbit MAb (ab109012) was acquired from Abcam 
(Shanghai, China). IFNAR2 rabbit polyclonal antibod-
ies (A1769), β-actin rabbit MAb (high dilution) (AC026), 
and LC3B rabbit MAb (A19665) were obtained from 
ABclonal (Wuhan, China). Rabbit IgG (A7016) was pur-
chased from Beyotime (Shanghai, China). Mouse Mab 
against Flag (66008-4-Ig) and MYC (60003-2-Ig) were 
obtained from Proteintech. Mouse IgG (A7028) was also 
obtained from Beyotime. HRP-conjugated goat anti-
rabbit IgG (SA00001-2) and HRP-conjugated goat anti-
mouse IgG (SA00001-1) were obtained from Proteintech. 
DyLight 488-conjugated goat anti-mouse IgG (A23210) 
and DyLight 594-conjugated goat anti-rabbit IgG 
(A23420) were procured from AbbKine (Wuhan, China).

Constructs
Plasmids encoding HA-, Flag-, Myc-, or GFP-tagged 
IFNAR1, IFNAR2, JAK1, TYK2, STAT1, STAT2, LC3, 
β-actin, and pB125R, along with their mutants, were 
generated by standard molecular biology techniques. 
The plasmids pSTAT1/2-Fluc, pNF-κB-Fluc, pRL-TK, 
psPAX2, and pMD2.0G and the empty vector pLOV 

were kindly provided by Prof. Hong-Bing Shu from 
Wuhan University. Organelle marker plasmids, includ-
ing pDsRed2-ER, pDsRed2-Golgi, pDsRed2-Mito, and 
pDsRed2-LAMP1, which encode proteins that target the 
endoplasmic reticulum (ER), Golgi, mitochondria, and 
lysosomes, respectively, were purchased from Clontech. 
The primers used in this study are listed in Table 1.

Dual‑luciferase reporter assays
HEK293T cells were transfected with the reporter plas-
mids pSTAT1/2-Fluc/Rluc (0.01  µg/well) and pRL-TK 
(0.01  µg/well), along with Flag-pB125R or pRK (10–40 
ng/well), by the standard polyethyleneimine (PEI; Poly-
sciences, USA) method. At 20  h post-transfection, the 
cells were treated with IFN-β for 10 h and then lysed in 
passive lysis buffer. Luciferase activity was measured via a 
dual-specific luciferase assay kit (Promega, Madison, WI, 
USA). Firefly luciferase activity was normalized to Renilla 
luciferase activity. The data represent the means from 
triplicate experiments.

Reverse transcription‒quantitative PCR (RT‒qPCR)
Total RNA was extracted via TRIzol (TaKaRa Bio, Beijing, 
China) and reverse-transcribed into cDNA via a HiScript 
III 1st Strand cDNA Synthesis Kit (Vazyme) following 
the manufacturer’s instructions. qPCR was performed 
in triplicate via HiScript II Q RT SuperMix (Vazyme) 
according to the manufacturer’s protocol. The data are 
shown as the relative mRNA abundance normalized 
to that of GAPDH. The primers used for RT‒qPCR are 
listed in Table 2.

Western blotting
For western blotting, proteins were denatured by 
2 × Laemmli sodium dodecyl sulfate‒polyacrylamide 
gel electrophoresis (SDS‒PAGE) buffer with 2-mer-
captoethanol (Sigma‒Aldrich, Germany) and heated 
at 95  °C for 30 min. Samples were separated via SDS‒
PAGE, transferred to polyvinylidene difluoride (PVDF) 
membranes, and blocked with 5% nonfat milk for 1 h. 
Membranes were incubated with primary antibod-
ies for 1 h at room temperature, washed six times with 
wash buffer (TBS with 0.1% Tween-20), and then incu-
bated with horseradish peroxidase (HRP)-conjugated 

Table 1  Primers used in this study 

Plasmids Primers (5′-3′)

Flag-pB125R
Flag-pB125R-N
Flag-pB125R-C

F: GCC​AAG​GGG​TCG​ACC​ATG​GCG​GTT​TAT​GCG​AAGGA​
R: TGC​TCG​AGC​GGC​CGC​TCT​AGA​CTC​TAA​AAA​TTTAC​
F: CCG​GGA​TTT​GGA​TCC​ATG​GCG​GTT​TAT​GCG​
R: CTT​GTA​GTC​GCT​AGC​GGC​ATA​GTA​TAT​GTC​
F: CCG​GGA​TTT​GGA​TCC​ATG​ATC​ATA​AAA​AGC​
R: CCT​TGT​AGT​CGC​TAG​CTC​TAG​ACT​CTA​AAA​ATT​
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secondary antibodies for 1 h at room temperature. Pro-
teins were visualized via enhanced chemiluminescence 
(Epizyme, USA).

Coimmunoprecipitation analysis (Co‑IP)
Cells transfected with plasmids expressing specific 
proteins were lysed in M2 lysis buffer (20 mM Tris–HCl 
[pH 7.5], 0.5% NP-40, 10 mM NaCl, 3 mM EDTA, and 
3  mM EGTA) containing protease inhibitors, followed 
by sonication for 2.5  min. Lysates were centrifuged 
at 12  000  ×  g for 10  min at 4  °C. The supernatants 
were subjected to immunoprecipitation with specific 
antibodies or anti-Flag M2 magnetic beads (Sigma‒
Aldrich) for 4 h. After three washes with cold M2 lysis 
buffer, the bound proteins were separated by SDS‒
PAGE and analysed by western blotting.

GST pull‑down assay
GST pull-down assays were performed following a pre-
viously established protocol [30]. To express pB125R 
in Escherichia coli, the recombinant plasmid pGEX-
6p-1-pB125R was transformed into E. coli BL21 cells. 
Cells with an optical density (OD) of 600  nm between 
0.4 and 0.6 were treated with 0.7  mM isopropyl β-D-
thiogalactoside (IPTG; TaKaRa Bio) and cultured at 20 °C 
for 18 h. The bacterial cultures were centrifuged, and the 
pellets were resuspended and lysed using a high-pressure 
homogenizer. The supernatants containing recombinant 
GST or GST-pB125R were purified using ChromoTek 
GST-Trap agarose beads (Proteintech). GST and GST-
pB125R were incubated with lysates of HEK293T cells 
expressing ectopic IFNAR2 at 4 °C for 12 h, followed by 
western blotting using the indicated antibodies.

Confocal microscopy
Confocal microscopy was performed as previously 
described [31]. Briefly, PK-15 cells were fixed with 4% 
paraformaldehyde (Biosharp, Beijing, China) 24 h post-
transfection and permeabilized with 0.1% Triton X-100 
(Solarbio) for 15 min. The cells were then blocked with 
5% bovine serum albumin (BSA; Solarbio) for 30 min and 
stained with DAPI (Solarbio) or antibodies against Flag 
and HA. Images were captured with a Zeiss confocal 
microscope using a 63 × oil objective.

RNA interference (RNAi)
Small interfering RNAs (siRNAs) targeting ATG7 
and control siRNAs (siNCs) were synthesized by 
GenePharma, Inc. (Shanghai, China). HEK293T cells 
were transfected with siRNAs using Lipofectamine 
RNAiMAX Transfection Reagent (Invitrogen, Carlsbad, 
CA, USA) according to the manufacturer’s instructions. 
At 48 h post-transfection, the cells were lysed with 
2 × SDS‒PAGE sample loading buffer and denatured at 
95 °C for 30 min, followed by western blotting with anti-
ATG7 antibodies. The target sequences of the ATG7 
mRNAs are listed in Table 3.

Statistical analysis
Statistical analyses were performed using GraphPad 
Prism software. The quantitative data are presented 
as the means ± standard deviations (SD). An unpaired 

Table 2  Primers used in the RT‒qPCR analysis 

Gene name Sequence (5′-3′)

Forward primer Reverse primer

hum-GAPDH GAC​AAG​CTT​CCC​GTT​CTC​AG GAG​TCA​ACG​GAT​TTG​GTC​GT

hum-STAT1 GTG​GAA​AGA​CAG​CCC​TGC​AT ACT​GGA​CCC​CTG​TCT​TCA​AGAC​

hum-IRF7 CCC​CCA​TCT​TCG​ACT​TCA​GA CAG​GAC​CAG​GCT​CTT​CTC​CTT​

hum-ISG56 TCA​TCA​GGT​CAA​GGA​TAG​TC CCA​CAC​TGT​ATT​TGG​TGT​CTAGG​

hum-IL-8 GAG​AGT​GAT​TGA​GAG​TGG​ACCAC​ CAC​AAC​CCT​CTG​CAC​CCA​GTTT​

hum-TNF-α GCC​GCA​TCG​CCG​TCT​CCT​AC CCT​CAG​CCC​CCT​CTG​GGG​TC

sus-GAPDH ACA​TGG​CCT​CCA​AGG​AGT​AAGA​ GAT​CGA​GTT​GGG​GCT​GTG​ACT​

sus-STAT1 GCC​TCT​CAT​TGT​CAC​CGA​AGAAC​ TGG​CTG​ACG​TTG​GAG​ATC​ACCA​

sus-IRF7 ACA​TGA​TCA​ACC​CCG​AGC​TG CTC​ACC​AGT​ATG​TGC​TGC​CA

sus-IL-8 TGG​CAG​TTT​TCC​TGC​TTT​CT CAG​TGG​GGT​CCA​CTC​TCA​AT

sus-TNF-α GCC​CAA​GGA​CTC​AGA​TCA​TC GGC​ATT​GGC​ATA​CCC​ACT​CT

Table 3  Target sequences for ATG7 mRNA 

siRNA name Sequence (5′-3′)

siRNA#1
siRNA#2

CAG​ACA​AGA​AGC​UCC​UUC​UTT​
 CAG​CCU​GGC​AUU​UGA​UAA​ATT​
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Student’s t test was used for data analysis. Statistical 
significance was set at P < 0.05. Asterisks in the figures 
indicate statistical significance: *P < 0.05, **P < 0.01, 
***P < 0.001.

Results
Biological characteristics of pB125R
The B125R protein (pB125R), a late-transcribed viral 
protein with 125 amino acids, has an unclear biological 
function. Structural analysis using SMART and Inter-
Pro indicated that pB125R lacks specific functional 
domains. To evaluate its genetic diversity, we aligned 
10 representative sequences from Asian, African, and 
European pathogenic strains using ClustalX 2.1. The 
alignment revealed that pB125R is highly conserved 
across different virus strains (Figure  1A). Subcellular 
localization was assessed via confocal microscopy by 
cotransfecting pB125R- or p72-expressing plasmids 
with organelle-specific markers into PK-15 cells. The 
distribution of p72, the major capsid protein of ASFV, 
was examined as a positive control. p72 is localized 
mainly in the cytoplasm during viral infection [32]. 
Consistently, our results demonstrated that ectopi-
cally expressed p72 was predominantly distributed in 
the cytoplasm and colocalized with ER markers. Fur-
thermore, partial colocalization of p72 with markers 
of the Golgi apparatus, mitochondria, and lysosomes 
was observed. pB125R was predominantly localized 
to the plasma membrane and partially localized to the 
endoplasmic reticulum, Golgi apparatus, mitochon-
dria, and lysosomes (Figure  1B). Notably, pB125R sig-
nificantly increased the lysosomal fluorescence volume, 
suggesting a functional role. In addition, the results of 
the reporter assays indicated that pB125R inhibited 
IFN-β-triggered STAT1/2 promoter activation in a 
dose-dependent manner but had no effect on TNF-α-
induced NF-κB promoter activation (Figure 1C). Taken 
together, these findings suggest that pB125R may be a 

membrane-associated protein involved in regulating 
the host interferon response.

pB125R inhibits the IFN‑β‑induced activation of JAK‑STAT 
signalling
To investigate the involvement of pB125R in endogenous 
JAK-STAT signalling regulation, we measured the tran-
scription levels of STAT1 and IRF7 in pB125R-overex-
pressing HEK293T and PK-15 cells treated with IFN-β. 
The RT‒qPCR results revealed that pB125R significantly 
inhibited IFN-β-induced ISG mRNA expression but had 
no effect on TNF-α-induced proinflammatory cytokine 
transcription (Figures  2A and B). The phosphorylation 
and activation of JAK1, TYK2, STAT1 and STAT2 are 
preconditions for JAK-STAT signal transduction; thus, 
we further investigated the effect of pB125R on the IFN-
β-triggered phosphorylation of these molecules in the 
JAK-STAT signalling pathway. Western blotting revealed 
that IFN-β significantly induced the phosphorylation of 
JAK1, TYK2, STAT1 and STAT2 in HEK293T cells and 
PK-15 cells, whereas the IFN-β-induced phosphoryla-
tion of JAK1, TYK2, STAT1, and STAT2 was markedly 
inhibited in pB125R-overexpressing HEK293T cells (Fig-
ure  2C). Similarly, pB125R reduced the phosphoryla-
tion of these proteins in PK-15 cells (Figure  2C). These 
results demonstrate that pB125R negatively regulates 
the production of IFN-β-induced antiviral genes in both 
HEK293T and PK-15 cells and that pB125R can specifi-
cally inhibit the JAK-STAT signalling pathway triggered 
by IFN-β. In addition, pB125R counteracts host antiviral 
responses at the initial step of the JAK-STAT signalling 
pathway, and IFNAR1/IFNAR2 may be a possible target 
of pB125R.

pB125R interacts with IFNAR2
Given that pB125R suppressed all the tested phospho-
rylation events of JAK-STAT signalling, we hypoth-
esized that it might function at the IFNAR1 or IFNAR2 
level. Transient transfection and coimmunoprecipitation 

(See figure on next page.)
Figure 1  Biological characteristics of pB125R. A pB125R is highly conserved among ASFV strains. Multiple sequence alignment of pB125R 
from different strains was performed using ClustalX 2.1 and visualized with ESPript 3.0. Residues conserved in all sequences are shown 
in white on a red background. B Subcellular localization of pB125R. PK-15 cells were transfected with the empty vector (0.5 µg), Flag-pB125R 
(0.5 µg) and Flag-p72 (0.5 µg) and organelle markers (pDsRed2-ER, pDsRed2-Golgi, pDsRed2-Mito, or pDsRed2-LAMP1, 0.5 µg each). At 24 h 
post-transfection, the cells were fixed, permeabilized, and incubated with an anti-Flag antibody and then with a secondary antibody conjugated 
with AF488 (green). Nuclei were counterstained with DAPI (blue). Organelle markers are visualized in red. Localization was analysed via confocal 
microscopy. Pearson’s correlation coefficient (PCC) was used to indicate the colocalization between pDsRed2-ER, pDsRed2-Golgi, pDsRed2-Mito, 
or pDsRed2-LAMP1 (red) and Flag-pB125R or Flag-p72 (green). Scale bar = 10 μm. C pB125R inhibited IFN-β-triggered activation of the STAT1/2 
promoter in a dose-dependent manner. HEK293T cells were transfected with the Flag-pB125R plasmid at different concentrations (0, 0.01, 0.02, 
0.04, or 0.08 µg) along with pSTAT1/2-Fluc (0.01 µg), pNF-κB-Fluc (0.1 µg) or pRL-TK (0.01 µg). Reporter assays and immunoblotting analysis were 
performed after treatment with IFN-β (10 ng/mL) or TNF-α (10 ng/mL) for 10 h. The data are presented as the means ± SD from one representative 
experiment performed in triplicate. *P < 0.05; **P < 0.01; ***P < 0.001 (unpaired t test).
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(co-IP) experiments confirmed that pB125R interacted 
with IFNAR2 but not with IFNAR1 (Figures  3A, B). 
GST pull-down assays revealed direct binding between 

pB125R and IFNAR2 (Figure  3C). Confocal microscopy 
revealed that the colocalization of pB125R and IFNAR2 
occurred primarily at the plasma membrane, with a PCC 

Figure 1  (See legend on previous page.)
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Figure 2  pB125R inhibits IFN-β-triggered JAK-STAT signalling. A and B pB125R inhibits the IFN-β-triggered transcription of antiviral genes 
in HEK293T and PK-15 cells. HEK293T cells were transfected with either vector or Flag-pB125R (0.5 µg), or PK-15 cells (stably expressing Flag-pB125R) 
were treated with IFN-β (10 ng/mL) or TNF-α (10 ng/mL) for 12 h, followed by RT‒qPCR analysis of the STAT1, IRF7, TNF‒α and IL‒8 genes. The data 
are presented as the means ± SD from one representative experiment performed in triplicate (A and B). *P < 0.05; **P < 0.01; ***P < 0.001 (unpaired t 
test). C pB125R inhibits the phosphorylation of downstream signalling molecules in the JAK-STAT pathway triggered by IFN-β. HEK293T cells were 
transfected with either the vector or Flag-pB125R (0.5 µg), or PK-15 cells stably expressing Flag-pB125R or the vector were treated with IFN-β (20 
ng/mL) for the indicated times (0, 5, 10, 20, or 40 min). Western blotting was performed using the indicated antibodies. Densitometric analysis 
of protein expression levels was performed with ImageJ software (target protein/β-actin ratio). The data presented herein are representative 
of three experiments with analogous results.
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of 0.81 (Figure  3D). These results show that pB125R 
mainly targets IFNAR2 to negatively control the ASFV-
triggered IFN response.

pB125R promotes the degradation of IFNAR2
To elucidate how pB125R targets IFNAR2, HEK293T cells 
were co-transfected with pB125R and IFNAR1/2. West-
ern blotting revealed that pB125R significantly inhibited 
IFNAR2 expression but had no effect on IFNAR1 (Fig-
ure  4A). The RT‒qPCR results confirmed that pB125R 
did not affect IFNAR2 transcription (Figure 4B). Further 
experiments indicated that pB125R reduced IFNAR2 
levels (Figure  4C) and decreased endogenous IFNAR2 
protein levels in a dose-dependent manner (Figure  4D). 
Thus, pB125R may reduce the protein level of IFNAR2 by 
promoting its degradation.

pB125R degrades IFNAR2 via autophagy
Degradation is one of the primary strategies for regu-
lating protein function. At least three systems are 
involved in protein degradation: the ubiquitin‒pro-
teasome, lysosome, and autophagosome pathways. To 

investigate the pathway through which pB125R pro-
motes IFNAR2 degradation, we utilized inhibitors of 
various degradation pathways. Our results showed that 
pB125R-mediated degradation of IFNAR2 was com-
pletely inhibited by the autophagy inhibitor 3-MA but 
not by the proteasome inhibitor MG132 or the lyso-
somal inhibitor NH4Cl (Figure  5A). Additionally, the 
autophagy inhibitor SBI-0206965 effectively inhibited 
pB125R-induced IFNAR2 degradation (Figures  5B 
and C), confirming that pB125R degrades IFNAR2 via 
autophagy. We also examined the expression of LC3-II 
and p62 and found that pB125R overexpression signifi-
cantly increased LC3-II levels while promoting the deg-
radation of IFNAR2 and p62, indicating that pB125R 
triggers cellular autophagy (Figure  5D). Furthermore, 
pB125R enhanced LC3-GFP spot formation and colo-
calization with IFNAR2 in PK-15 cells (Figure  5E). In 
ATG7-knockdown cells, pB125R-mediated degradation 
of IFNAR2 was restored (Figure  5F). These findings 
suggest that pB125R induced cellular autophagy and 
mediated the degradation of IFNAR2 via the autophagy 

Figure 3  pB125R interacts with IFNAR2. A and B pB125R interacts with IFNAR2. HEK293T cells were transfected with plasmids expressing 
Flag-pB125R (5 µg) and HA-IFNAR1 (3 µg) or HA-IFNAR2 (3 µg) for 24 h and then lysed for coimmunoprecipitation with IgG, anti-Flag or anti-HA, 
followed by immunoblotting analysis with the indicated antibodies. C pB125R binds to IFNAR2 in vitro. GST or the recombinant GST-tagged 
pB125R was incubated with Flag-IFNAR2 for 8 h, followed by immunoblotting analysis with the indicated antibodies. D pB125R and IFNAR2 
colocalize at the cell membrane. PK-15 cells stably expressing ASFV pB125R were transfected with plasmids expressing HA-IFNAR2 (1 µg) for 24 h, 
after which the cells were fixed for immunostaining before being subjected to confocal microscopy. The PCC was used to indicate colocalization 
between HA-IFNAR2 (red) and Flag-pB125R (green). Scale bar = 10 μm. The data presented herein are representative of three experiments 
with analogous results (A–D).
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pathway. Inhibition of cellular autophagy effectively 
counteracted pB125R-mediated IFNAR2 degradation.

Identification of pB125R‑interacting host factors involved 
in autophagy modulation
pB125R promotes the degradation of IFNAR2 through 
the autophagy pathway, whereas how pB125R functions 
remains unclear. To investigate the host factors through 
which pB125R regulates IFNAR2 degradation, the empty 
vector or Flag-pB125R plasmid was transfected into 
HEK293T cells. Next, immunoprecipitation (IP) experi-
ments and mass spectrometry (MS) analysis were per-
formed with two replicates of each group according to the 
test manual of SpecAlly. The results showed that pB125R 
was enriched successfully. Compared with those in the 
vector group, proteins whose fold change was greater 
than 4 were considered candidate interactors of pB125R 
(Figure  6A). A total of 20 host factors that potentially 
interact with pB125R were identified, among which host 
molecules involved in the autophagy pathway include the 
catalytic subunit (encoded by PPP2CA), the scaffolding 
subunit (encoded by PPP2R1A), and the regulatory subunit 
(encoded by PPP2R2A) of protein phosphatase 2A (PP2A). 
In the Gene Ontology (GO) analysis of the IP‒MS results, 
we observed a significant proportion of molecules asso-
ciated with the autophagosome system across CC, MF, 

and BP (Figure  6B). Furthermore, Kyoto Encyclopedia of 
Genes and Genomes (KEGG) pathway analysis revealed 
the involvement of multiple signalling pathways, such as 
the autophagy pathway, the PI3K‒Akt signalling pathway, 
and the AMPK signalling pathway (Figure 6C). Moreover, 
protein‒protein interaction analysis demonstrated that 
pB125R interacts with the catalytic subunit, the scaffolding 
subunit, and the regulatory subunit of PP2A (Figure  6D). 
On the basis of the proteomic analysis, we speculated 
that the PP2A catalytic subunit, scaffolding subunit, and 
regulatory subunit may be the key host factors involved in 
pB125R-triggered autophagic degradation of IFNAR2.

Both terminal regions of pB125R are essential 
for suppressing JAK‑STAT signalling activation
To determine the regions of IFNAR2 and pB125R respon-
sible for their interaction and the suppression of JAK-STAT 
signalling, we constructed plasmids expressing full-length 
or truncated pB125R (Figure 7A) and IFNAR2 (Figure 7B). 
Domain mapping indicated that both the N- and C-termi-
nal regions of pB125R interact with IFNAR2 (Figure  7A). 
The transmembrane domain of IFNAR2 (aa 247–266) was 
also implicated in its interaction with pB125R (Figure 7B). 
We evaluated whether the N- and C-terminal regions of 
pB125R are essential for suppressing JAK-STAT activation. 
RT‒qPCR revealed that expression of either the terminal 

Figure 4  pB125R promotes IFNAR2 degradation. A pB125R specifically inhibits IFNAR2 expression. HEK293T cells were transfected 
with plasmids expressing HA-β-actin (0.1 µg), Flag-pB125R (0.5 µg), HA-IFNAR1 (0.1 µg) or HA-IFNAR2 (0.05 µg) for 24 h, followed by western blotting 
analysis with the indicated antibodies. B pB125R has no effect on the transcription of IFNAR2 HEK293T cells were transfected with HA-IFNAR2 (0.05 
µg) and either the Flag-pB125R expression plasmid or the HA-IFNAR2 expression plasmid (0, 0.2, or 0.4 µg) for 24 h, and total RNA was extracted 
for RT‒qPCR analysis of the IFNAR2 and B125R genes. The data are presented as the means ± SD from one representative experiment performed 
in triplicate. C pB125R reduces the protein level of IFNAR2 in a dose-dependent manner. HEK293T cells were transfected with plasmids expressing 
HA-β-actin (0.1 µg), various concentrations (0, 0.1, 0.2, or 0.4 µg) of Flag-pB125R, HA-IFNAR1 (0.1 µg) or HA-IFNAR2 (0.05 µg) for 24 h, followed 
by western blotting analysis with the indicated antibodies. D pB125R reduced endogenous IFNAR2 protein levels in a dose-dependent manner. 
HEK293T cells were transfected with different concentrations (0, 0.1, 0.2, or 0.4 µg) of the Flag-pB125R expression plasmid. Twenty-four hours 
later, western blotting analysis was performed using the indicated antibodies. Densitometric analysis of protein expression levels was performed 
with ImageJ software (target protein/β-actin ratio) (A, C, and D). The data presented herein are representative of three experiments with analogous 
results (A, C, and D).
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region of pB125R dramatically reduced the transcript levels 
of the STAT1 and IRF7 genes in HEK293T cells (Figure 7C). 
Correspondingly, the phosphorylation of JAK1, TYK2, 
STAT1, and STAT2 was markedly impaired in HEK293T 
cells expressing either terminal region (Figure  7D). Taken 

together, our results suggest that the N- and C-terminal 
regions of pB125R are essential for inhibiting the activation 
of the JAK-STAT signalling pathway.

Figure 5  pB125R degrades IFNAR2 via autophagy. A Degradation of IFNAR2 by pB125R is inhibited by the autophagy inhibitor 3-MA. HEK293T 
cells transfected with the indicated plasmids were treated with DMSO, NH4Cl (20 mM), MG132 (20 µM), or 3-MA (1 mM) for 8 h before immunoblot 
analysis. B Both 3-MA and SBI-0206965 inhibited pB125R-induced IFNAR2 degradation. HEK293T cells were transfected with HA-IFNAR2 (0.05 
µg), HA-β-actin (0.1 µg), and Flag-pB125R (0, 0.1, 0.2, or 0.4 µg) and then treated with DMSO, 3-MA (1 mM), or SBI-0206965 (20 µM) for 8 h 
before immunoblotting. C Both 3-MA and SBI-0206965 completely inhibited pB125R-induced endogenous IFNAR2 degradation. HEK293T cells 
transfected with the indicated plasmids were treated with DMSO, 3-MA (1 mM) or SBI-0206965 (20 µM) for 8 h before immunoblot analysis. D 
pB125R promotes autophagy activation. HEK293T cells were transfected with HA-IFNAR2 (0.05 µg), HA-β-actin (0.1 µg), and Flag-pB125R (0, 0.1, 
0.2, or 0.4 µg), followed by immunoblotting analysis. E pB125R promotes the formation of LC3 spots. PK-15 cells transfected with the indicated 
plasmids were detected with a confocal laser scanning microscope. The colocalization of GFP-LC3 (green) and HA-IFNAR2 (red) was analysed using 
the Coloc2 tool of ImageJ/FIJI and is shown as the PCC. Scale bar = 10 μm. F Knockdown of ATG7 inhibits pB125R-mediated degradation of IFNAR2. 
The control siRNAs (NC) or siRNAs targeting ATG7, denoted #1 and #2, were transfected into HEK293T cells for 24 h, followed by transfection 
with HA-IFNAR2 (0.05 µg), HA-β-actin (0.1 µg), and Flag-pB125R (0.5 µg) or the vector for 24 h. Next, immunoblotting analysis with the indicated 
antibodies was performed. Densitometric analysis of protein expression levels was performed with ImageJ software (target protein/β-actin ratio) 
(A–D, and F). The data presented herein are representative of three experiments with analogous results (A–F).
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Figure 6  Proteomic analysis of the pB125R-host interactome. A HEK293T cells were transfected with Flag-pB125R (5 µg) for 24 h, lysed for co-IP 
with anti-Flag MAb, and subjected to western blot analysis with the indicated antibodies. High-throughput proteomic analysis was performed 
on immunoprecipitated samples via mass spectrometry (MS), with two replicates of each group. B and C, KEGG pathway analysis and GO 
category functional enrichment were performed for the 20 identified proteins. D The protein‒protein interaction network of proteins interacting 
with pB125R was analysed via the STRING database.
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Figure 7  Both terminal regions of pB125R are essential for suppressing JAK-STAT signalling activation. A Schematic illustration 
of the truncated pB125R mutants. The truncation mutant Flag-pB125R-N contains the N-terminal 1–63 aa, whereas Flag-pB125R-C contains 
the C-terminal 64–125 aa. Plasmids expressing Flag-pB125R-FL (3 µg), Flag-pB125R-N (3 µg), or Flag-pB125R-C (3 µg) were cotransfected 
into HEK293T cells with the HA-IFNAR2-expressing plasmid (2 µg) for 24 h, followed by co-IP and immunoblotting analysis. B Schematic 
illustration of the truncated IFNAR2 mutants. The truncation mutant IFNAR2-D1 contains the N-terminal 1–220 aa, whereas IFNAR2-D2 contains 
the C-terminal 221–546 aa, IFNAR2-D3 contains the N-terminal 1–281 aa, and IFNAR2-D4 contains the N-terminal 40–240 aa. Plasmids expressing 
HA-IFNAR2-FL (2 µg), HA-IFNAR2-D1 (2 µg), HA-IFNAR2-D2 (2 µg), HA-IFNAR2-D3 (2 µg), or HA-IFNAR2-D4 (2 µg) were cotransfected into HEK293T 
cells with the Flag-pB125R-expressing plasmid (3 µg) for 24 h, followed by co-IP and immunoblotting analysis. C pB125R-N and pB125R-C 
reduced the IFN-β-triggered transcription of STAT1 and IRF7. HEK293T cells were transfected with Flag-pB125R-FL (0.5 µg), Flag-pB125R-N (0.5 µg), 
Flag-pB125R-C (0.5 µg), or vector (0.5 µg) for 12 h and then treated with IFN-β (10 ng/mL) for 12 h. Total RNA was analysed by RT‒qPCR for the STAT1 
and IRF7 genes. The data are shown as the means ± SD (n = 3). *P < 0.05; **P < 0.01; ***P < 0.001 (unpaired t test). D Both the N- and C-termini 
of pB125R impaired the IFN-β-triggered phosphorylation of JAK-STAT pathway molecules. HEK293T cells transfected with Flag-pB125R-FL (0.5 µg), 
Flag-pB125R-N (0.5 µg), Flag-pB125R-C (0.5 µg), or vector (0.5 µg) were treated with IFN-β (20 ng/mL) for the indicated times (0, 10, or 20 min), 
followed by western blot analysis. Densitometric analysis of protein expression levels was performed with ImageJ software (target protein/β-actin 
ratio). The data presented herein are representative of three experiments with analogous results (A–D).
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Discussion
Recent studies have highlighted the strong association 
between the ability of ASFV to evade the host antiviral 
immune response and its pathogenicity. Deleting viru-
lence-related genes from ASFV has been suggested as a 
potential strategy for developing live attenuated vaccines. 
However, the biological characteristics, including subcel-
lular locations, transcriptional features, and functions, 
of approximately half of the viral proteins remain poorly 
understood. This knowledge gap, particularly regarding 
virion structure and virulence-related genes, has signifi-
cantly hampered efforts to prevent ASF. However, the 
role of IFN in ASFV infection remains controversial. 
Early studies revealed that bovine IFN-α inhibited repli-
cation of both the virulent CC83 strain and the attenu-
ated BA71 strain in porcine mononuclear and alveolar 
macrophages [33]. Human IFN-α also inhibited replica-
tion of the BA71V strain in Vero cells [23]. More recent 
studies have shown that recombinant porcine IFN-α pro-
duced in Escherichia coli inhibits ASFV SY18 replication 
both in vitro and in vivo and reduces the viral load in sur-
viving pigs [22]. Conversely, another study reported that 
recombinant porcine IFN-α did not inhibit replication of 
the virulent strains BA71, Georgia 2007/1, OUR T88/1, 
and Pr4 in porcine alveolar macrophages (PAMs) or 
peripheral blood monocytes, whereas it significantly sup-
pressed replication of the weaker strains OUR T88/3 and 
Pr4Δ35 [34]. These findings suggest that the efficacy of 
IFN in ASFV infection may be influenced by factors such 
as viral virulence, cell type and treatment regimen. How-
ever, further studies are needed to elucidate the underly-
ing mechanisms and potential therapeutic applications of 
IFN-γ in ASFV infection.

In this study, we identified pB125R as a negative regu-
lator of the JAK-STAT signalling pathway and revealed 
a novel mechanism responsible for ASFV immune eva-
sion. We found that transient transfection of pB125R into 
HEK293T cells significantly inhibited the IFN-β-induced 
activation of the STAT1/2 promoter, as well as the tran-
scription of the antiviral genes STAT1 and IRF7. Addi-
tionally, it blocked the phosphorylation of key proteins in 
the JAK-STAT pathway, such as JAK1, TYK2, STAT1, and 
STAT2. Similar results were observed in PK-15 cells sta-
bly expressing pB125R, suggesting that this protein plays 
a critical role in ASFV immune evasion across different 
cell types.

Interestingly, pB125R inhibited the phosphorylation of 
all the tested proteins (JAK1, TYK2, STAT1, and STAT2) 
in the JAK-STAT pathway triggered by IFN-β. This led us 
to hypothesize that pB125R might function at the initial 
stage of the signalling pathway, particularly at the level of 
the IFNR. Co-IP analysis and GST pull-down assays dem-
onstrated that pB125R directly interacts with IFNAR2, a 

subunit of the interferon-α/β receptor. Consistent with 
this finding, confocal microscopy revealed that pB125R 
colocalizes with IFNAR2 at the plasma membrane, sug-
gesting that pB125R could be a membrane-associated 
protein, although no transmembrane domain was pre-
dicted via bioinformatic tools such as SMART, InterPro, 
and SMARTBLAST.

In addition, both the N-terminal and C-terminal 
domains of pB125R were able to bind to IFNAR2 and 
inhibit JAK-STAT signalling, indicating that these regions 
are essential for suppressing the ASFV-induced IFN 
response. This observation suggests that the distinct 
structural domains of pB125R may function indepen-
dently or, alternatively, that pB125R may have a single 
functional structural domain that allows both terminal 
regions to contribute to its overall function owing to 
their specific conformation or flexibility [35].

During our experiments, we discovered that pB125R 
significantly reduced IFNAR2 protein levels without 
affecting IFNAR2 transcription, indicating that pB125R 
promotes the degradation of IFNAR2 at the protein level. 
To elucidate the pathway through which pB125R induces 
IFNAR2 degradation, we used inhibitors targeting differ-
ent protein degradation systems. Our results showed that 
autophagy inhibitors (3-MA and SBI-0206965) were able 
to restore IFNAR2 levels, whereas proteasome inhibitors 
(MG132) and lysosomal inhibitors (NH4Cl) had no effect. 
These findings suggest that pB125R mediates IFNAR2 
degradation through autophagy, a cellular degradation 
process that maintains homeostasis by selectively remov-
ing damaged organelles and proteins [36].

Despite these findings, the exact mechanism by which 
IFNAR2 is degraded via autophagy remains unclear. 
To further explore this, Co-IP and MS were performed 
to identify host factors that interact with pB125R and 
may be involved in promoting the autophagy-mediated 
degradation of IFNAR2. A total of 20 host proteins were 
identified, including three different types of subunits 
that make up the protein phosphatase 2A (PP2A) 
complex. PP2A is a key serine/threonine phosphatase 
that has been reported to regulate autophagy through 
multiple signalling pathways. One study reported that 
PP2A inactivates AKT through dephosphorylation, 
thereby promoting autophagy by inhibiting AKT/mTOR 
signalling [37]. Another study reported that the activation 
of PP2A leads to the dephosphorylation of AMPKα, 
thereby activating the AMPK signalling pathway and 
subsequently inducing autophagy [38]. Another study 
revealed that PP2A activates DAPK3 kinase activity via 
the dephosphorylation of DAPK3, with activated DAPK3 
phosphorylating Beclin1, thereby triggering autophagy 
[39]. Thus, we speculate that pB125R might activate the 
autophagy pathway by enhancing PP2A activity, leading 
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to the induction of autophagy. However, further research 
is necessary to clarify whether and how pB125R interacts 
with PP2A and promotes the autophagy-mediated 
degradation of IFNAR2.

In conclusion, as illustrated in Figure  8, our findings 
demonstrate that pB125R plays a crucial role in ASFV 
immune evasion by regulating the IFN-β-triggered 
JAK-STAT signalling pathway. This effect is achieved 
by targeting IFNAR2 and promoting its degradation via 
autophagy. Previous studies have shown that deleting the 
pB125R gene from ASFV can attenuate the virulence of 
recombinant viruses, making pB125R a candidate viru-
lence factor [40]. However, single gene deletions alone 
may not be sufficient to completely weaken ASFV, as 
many viral proteins likely function together during infec-
tion and pathogenesis. For example, these proteins may 
contribute to immune evasion at different stages of viral 
infection. Therefore, further studies on how ASFV pro-
teins interact synergistically are essential for developing 
effective ASF vaccines.
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Figure 8  Schematic diagram of the mechanism by which pB125R suppresses host IFN responses. ASFV pB125R inhibits IFN-I responses 
by targeting IFNAR2. It reduces the phosphorylation of downstream signalling molecules in the JAK-STAT pathway by promoting IFNAR2 
degradation via autophagy, leading to decreased ISGF3 nuclear translocation and the inhibition of ISG expression.
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