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Abstract. Intracellular double-stranded RNA (dsRNA) is a chief sign of replication for many viruses. Pattern recognition receptors
(PRRs) of the innate immune system detected the dsRNA and initiate the antiviral responses. Retinoic acid-inducible gene I (RIG-I), a
member of PRRs, plays an essential regulatory role in dsRNA-induced signalling. In this study, the full-length complementary DNA
(cDNA) of duck RIG-I (duRIG-I) was cloned using the reverse transcription-polymerase chain reaction (RT-PCR) and rapid ampliﬁcation
of the cDNA ends (RACE). The cDNA of duRIG-I contained 97-bp 50 UTR, 141-bp 30 -UTR and 2802 bp complete open-reading frame
(ORF) encoding 933 amino acids. Multiple sequence alignments showed that duRIG-I shared high similarity with RIG-I from other
vertebrates. Quantitative real-time PCR (qRT-PCR) analysis revealed that duRIG-I mRNA was expressed in all tested tissues, with high
levels in the liver, heart, spleen, kidney and thymus, while lower in the duodenum. duRIG-I could be induced by treatment with poly(I:C).
Further, overexpression of duRIG-I signiﬁcantly activated the transcription of poly(I:C)-induced IFN-b, IRF7, TRIF, Mx, STAT1 and
STAT2 mRNA, and duRIG-I knockdown showed the opposite results. Overall, our results suggested that duRIG-I could be an important
receptor for mimicking antiviral state in duck, which warrant further studies to show the possible mechanism.
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Introduction
In vertebrates, innate immunity acts as the ﬁrst line of host
defense against invading pathogens by recognizing conserved pathogen-associated molecular patterns (PAMPs) of
microorganisms through the host’s pattern recognition
receptors (PRRs) (Kawai and Akira 2009; Osamu and Shizuo 2010). Toll-like receptors (TLRs), retinoid acid-inducible gene-1 (RIG-I)-like receptors (RLRs), NOD-like
receptors (NLRs) and C-type lectin-like receptors (CLRs)
are the main members of PRRs that have been the candidates
for the viral and bacterial detectors (Man 2009). TLRs are
transmembrane signal transduction proteins that recognize
viral motifs presented at the cell surface or within the

endosomal compartment, and several of the TLRs, such as
TLR3, TLR7 and TLR8 have revealed strong antiviral
function (Akira et al. 2006; Barton 2007). RLRs, including
RIG-I, melanoma differentiation-associated gene 5 (MDA5)
and laboratory of genetics and physiology 2 (LGP2) are
cytosolic PRRs of viral RNA that mediate the innate
antiviral immune responses to induce the production of typeI-interferon (IFN-I) (Yoneyama et al. 2004; Yueh et al. 2008;
Yoneyama and Fujita 2010).
Among all the known RLR members, RIG-I (also known
as DDX58), which detects the majority of RNA viruses
through recognizing 50 triphosphates double short RNA
(Hornung et al. 2006; Kato et al. 2006; Pichlmair et al.
2006), contains two repeats of the caspase recruitment
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domain (CARD)-like motif at its N terminus, followed by a
DeXD/H box helicase, along with an RNA-binding domain
and a repressor domain (RD) at its C terminus (Pichlmair
and Sousa 2007; Yoneyama and Fujita 2007). When the
molecule is in a silent state, CARD of RIG-I is in close
proximity with RD. Upon recognizing viral double-stranded
RNA (dsRNA) or 50 ppp dsRNA through the RNA-binding
domain, ATPase hydrolyzes ATP, resulting in a conformational change of RIG-I. Thus, the repressive conformation of
RIG-I is relieved, and CARD is exposed for recruitment of
downstream signalling molecules. Activated RIG-I acts on
the mitochondria through interaction of CARDs between
RIG-I and mitochondrial antiviral signalling protein
(MAVS), a mitochondrial receptor which also contains a
CARD, facilitating phosphorylation of interferon regulatory
factors (IRF) 3/7 which are key transcription factors
involved in triggering IFN production (Kawai et al. 2005;
Satoh et al. 2010; Chang et al. 2011; Chen et al. 2016).
The molecular mechanisms of RIG-I in the innate immune
response have been intensively studied in vertebrates. Some
studies have found that RIG-I is present in mallard ducks while
absent in chickens, which provide a plausible explanation for
their high resistance to inﬂuenza viruses compared with
chickens (Barber et al. 2010; Chen et al. 2016). Considering
this, we performed the molecular cloning and characterization
analysis of the duck RIG-I (duRIG-I) gene and demonstrated
that the overexpression or knockdown of duRIG-I inﬂuences
components downstream of RIG-I signalling pathway and the
IFN-stimulated genes using synthetic dsRNA (poly(I:C)) to
mimic viral infection in duck embryo ﬁbroblasts (DEFs).
These results might facilitate further understanding of RIG-I
gene function against viruses in duck.

Materials and methods
Animals and sample collection

Five 150 days old healthy Shaoxing ducks were obtained
from Guiliu Breeding Company (Zhoukou, Henan, China).
Tissues, including the heart, liver, spleen, lung, kidney,
duodenum, ovary, pancreas, thymus and muscle were collected from the ducks by injecting sodium pentobarbital
(150 mg/kg) and killed by exsanguination. Then the tissue
samples were immediately snap-frozen in liquid nitrogen
and stored at -80°C until needed.
Cells and reagents

DEFs were cultured in complete growth medium, eagle’s
minimum essential medium (EMEM; ATCC, USA) and 10%
foetal bovine serum (FBS) (Gibco, Grand Island, USA), 37°C
in a humidiﬁed 5% CO2/95% air incubator. These cells are
adherent with a ﬁbroblast like morphology. Cells were transfected with the indicated constructs using Lipofectamine 2000

according to the manufacturer’s instructions (Invitrogen,
Carlsbad, USA). Double strand small interfering RNAs
(siRNAs) were synthesized by GenePharma (Shanghai,
China). Poly(I:C), Pam3CSK4, FLS-1, FLA-ST were purchased from InvivoGen (San Diego, USA), while LPS and
R848 were purchased from Sigma (St Louis, USA) and Enzo,
respectively. Total RNA was extracted from all the tissues of
duck using the Trizol reagent (Invitrogen).
Cloning of duRIG-I and homology analysis

According to the RIG-I coding sequence of Anas platyrhynchos
(GenBank accession number KP981415.1), the duRIG-I-F and
duRIG-I-R primers (table 1) were designed and used to amplify
the duRIG-I cDNA fragment by RT-PCR from total RNA
extracted from spleen of healthy Shaoxing ducks. The complete
cDNA sequence was obtained by 50 and 30 RACE using a
GeneRacer kit (L1500-01, Invitrogen) and primers (table 1).
The sequence obtained was deposited in GenBank under the
accession number MK636873. Clustal W was used to construct
a multiple sequence alignment (https://www.ebi.ac.uk/Tools/
msa/clustalo/) and a phylogenic tree was constructed using the
MEGA 10 program with the neighbour-joining method. The
RIG-I conserved domains were analysed using the NCBI
Conserved Domain Database Tools (CDD; https://www.ncbi.
nlm.nih.gov/Structure/cdd/wrpsb.cgi).
Quantitative real-time PCR (qRT-PCR)

Total RNA was extracted from DEFs or different tissues
using Trizol (TAKARA, Dalian, China). The RNA was
resuspended in RNase-free water, and the concentration and
purity were measured using a NanoDrop Spectrophotometer
(NanoDrop Technologies). Genomic DNA contamination
was prevented by treatment with gDNase (Toyobo, Osaka,
Japan) according to the manufacturer’s instructions. One lg
RNA was used for reverse transcription. cDNA from various
tissues was ampliﬁed in a 20-lL reaction system using the
CFX384 Touch real-time PCR detection system (Biorad,
USA). The reaction process included an initial step of 37°C
for 5 min, followed by incubation at 37°C for 15 min, 50°C
for 5 min and ﬁnally 98°C for 5 min. cDNA was stored at
-80°C for qRT-PCR. The qRT-PCR assays were performed
using equal amounts of cDNA samples with the primers
speciﬁc for the target genes and b-actin (table 1) as well as
Power SYBR Green PCR Master mix (4367659, Applied
Biosystems) on a LightCycler 96 (Roche, Basel, Switzerland). The 20 lL reaction mixture contained 10 lL SYBR
Green Master mix, 0.4 lL forward/reverse primer, 2 lL
cDNA template and 7.2 lL RNA-free water (Vazyme,
Nanjing, China). Reaction conditions included one cycle of
95°C for 30 s, 40 cycles of 95°C for 10 s and 60°C for 30 s.
Experiments for the detection of all the genes were performed in triplicate and expression levels were assessed
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Table 1. Primers used for cloning and expression of various genes.
Primer sequence (50 ?30 )

Annealing temperature (°C)

cccaagctggctagctctagaATGACGGCGGACGAGAAGC
gatgagtttctgctcggatccAAATGGTGGGTACAAGTTGGACA
GATGTCATCTGTACTGCAGGCATATGC
GGCCTTCCACTACTTTAGGTTTTAT
GTTGCTGATGAAGGCATTGATATTGTCCAG
CATCCTTGTGACAAGCAAAACAGAAGTGGT
CACCTCCTCCAACACCTCTT
TGGAGGAAGTGTTGGATGCT
CGCCACCCGCCTGAAGAAGT
CTGCCCGAAGCAGAGGAAGAT
ACGAGCTGATGAGATGGCAC
GGACCATGGCTTGCAGTAGT
AAGACGGTGGGAAGGAG
AGTTGTCGCCGAAGTCA
ACGCAGGAAGCAGAACGA
ACGACAATGGGAAGGGAC
CCAGGAGCACCTCAAGAA
TGAAGCGAATCAGGAACG
ATGTCGCCCTGGATTTCG
CACAGGACTCCATACCCAAGAA

62

RT-PCR

66

50 RACE-PCR

66

30 RACE-PCR

60

qRT-PCR

60

qRT-PCR

60

qRT-PCR

60

qRT-PCR

60

qRT-PCR

60

qRT-PCR

60

qRT-PCR

Primer name
duRIG-I-F
duRIG-I-R
50 Router
50 Inner
30 Router
30 Inner
qIFN-b-F
qIFN-b-R
qIRF7-F
qIRF7-R
qTRIF-F
qTRIF-R
qMx-F
qMx-R
qSTAT1-F
qSTAT1-R
qSTAT2-F
qSTAT2-R
b-actin-F
b-actin-R

relative to duck b-actin as an internal standard. The relative
expression levels of the genes tested were calculated using
the 2-DDCt method (Livak and Schmittgen 2001).

Application

the cells were treated with poly(I:C) (500 ng/well) and qRTPCR, and the Western blot was performed 24 h later.
Western blotting analysis

Plasmid construction

The complete open-reading frame (ORF) of duRIG-I was
inserted into the corresponding pcDNA3.1?-HA vector site
using ClonExpress II One step cloning kit according to the
manufacturer’s instructions (Vazyme, Nanjing, China). The
primers are listed in table 1. The plasmids of duRIG-I used
in this study were veriﬁed by DNA sequencing at Sangon
Biotech (Shanghai, China).
Transfection

DEFs were seeded in 6-well plates and incubated until they
were 70–90% conﬂuent. Then DEFs were transfected with
poly(I:C) (2 lg/mL) or treated with LPS (500 ng/mL),
Pam3CSK4 (100 ng/mL), FLS-1 (100 ng/mL), FLA-ST (100
ng/mL) or R848 (1.5 lg/mL), respectively. After 24 h, cells
were collected for qRT-PCR analysis. The other cells were
cotransfected with 2 lg/well of expression plasmids, siRNA
(table 2) or the empty vector using Lipofectamine 2000
(Invitrogen, Carlsbad, USA). After 24-h post transfection,

In brief, DEFs were cultured in 6-well plates and transfected
with expression plasmids or an empty control plasmid. The
cells were harvested 24 h posttransfection with total protein
extraction kit (including Protease Inhibitor Cocktail)
(Thermo Scientiﬁc, USA). The cells were collected and the
cell lysates were separated by SDS-PAGE and denaturated
under 95°C for 5 min, and then transferred to a nitrocellulose
membrane. Western blotting was performed using anti-HA
tag (Abcam, Cambridge, England) at 1: 1000 and goat antimouse IgG (H ? L) secondary antibody at 1:5000 (Thermo
Scientiﬁc, USA). Proteins were visualized by chemiluminescence using the ECL kit (GE Healthcare).
Statistical analysis

All experimental data were analysed with SPSS 13.0 and the
differences were assessed with one-way ANOVA Duncan
method. P values below 0.05 were considered statistically
signiﬁcant. All ﬁgures were treated using GraphPad Prism
5.0 and results are presented as means ± S.E.

Table 2. The sequences of siRNAs used in the study.
siRNA
siduRIG-I
Negative control

Sequences (50 to 30 )
GCAAACCUCCACCUGU CUATT
UAGACAGGUGGAGGUUUGCTT
UUCUCCGAACGUGUCACGUTT
ACGUGACACGUUCGGAGAATT

Results
Characterization of the full-length cDNA of duRIG-I

The full-length cDNA of duRIG-I was ampliﬁed using
reverse transcription polymerase chain reaction (RT-PCR)
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and rapid ampliﬁcation of cDNA ends (RACE). It is 3040 bp
in length, containing a 97-bp 50 -UTR, a 141-bp 30 -UTR and
a 2802-bp ORF encoding 933 amino acid residues (GenBank: MK636873). To determine the structural domains in
duRIG-I, the amino acid sequence was analysed using the
NCBI CDD. It was found that the deduced amino acid
sequence of duRIG-I possesses similar domains with other
vertebrates, including two CARDs (residues 2–91 and
99–188), a DECH box helicase (residues 242–800) and a
C-terminal regulatory domain (residues 807–921 (ﬁgure 1).

overexpressing RIG-I DEFs after poly(I:C) stimulation compared with that in control DEFs (P \ 0.001, ﬁgure 4b). In
addition, the mRNA expression of TRIF and Mx were indeed
facilitated during poly(I:C) treatment (P = 0.012 and
P \ 0.001, respectively, ﬁgure 4, c&d). Further, the transcription level of STATs, including STAT1 and STAT2
mRNA, were appreciably increased when DEFs were overexpressed with RIG-I during poly(I:C) treatment (P \ 0.001
and P \ 0.001, respectively, ﬁgure 4, e&f). These results
showed that overexpression of duRIG-I resulted in markedly
facilitated expression of inﬂammatory factors in DEFs.

Phylogenetic analysis
duRIG-I knockdown inhibiting the inﬂammatory response

To evaluate the evolutionary relationships of duRIG-I with the
RIG-I orthologs in other vertebrates, pair-wise and multiple
amino acid sequence alignments were constructed using a
phylogenetic tree (ﬁgure 2). The inferred phylogeny of the
RIG-I appeared three major branches with strong bootstrap
support, which showed duRIG-I had fairly high identity with
fowl orthologs, such as goose RIG-I. By contrast, duRIG-I had
a distant evolutionary relationship with mammals and ﬁshes.
Tissue distribution of the duRIG-I gene and response
to different stimulation

To establish the expression pattern of duRIG-I in different tissues, total RNA was extracted from the heart, liver, spleen, lung,
kidney, duodenum, ovary, pancreas, thymus and muscle of
healthy ducks, and RT-PCR was performed to examine the levels
of RIG-I transcripts. duRIG-I mRNA was expressed constitutively in all tested tissues (ﬁgure 3a). Strong expression levels
could be observed in the liver, heart, spleen, kidney and thymus,
whereas lower expression levels were observed in the duodenum. To explore the temporal expression of duRIG-I regulated
by different kinds of virus-mimicking or bacteria-mimicking
stimulation in DEFs, the duRIG-I mRNA were measured after
different stimulations. The relative transcript level of duRIG-I
was the highest after poly(I:C) stimulation, followed by higher
expression after Pam3CSk4 treatment. The RIG-I mRNA
expression were lower when DEFs were stimulated with LPS,
FLS-1, FLA-ST and R848, respectively (ﬁgure 3b). Further, the
duRIG-I protein has a molecular mass of 105 kDa (ﬁgure 3c).
Overexpression of duRIG-I stimulating, the activation
of the inﬂammatory response

To elucidate the role of duRIG-I in the regulation of the
inﬂammatory response to dsRNA viruses, qRT-PCR was used
to analyse the effects of overexpression of duRIG-I on the
activation of the inﬂammatory factors. As shown in ﬁgure 4a,
the expression of IFN-b was indeed promoted by overexpression of duRIG-I after poly(I:C) treatment (P \ 0.001).
Under the same conditions, the transcription level of interferon
regulatory factor (IRF) 7 was signiﬁcantly increased in

To further deﬁne the function of duRIG-I in the regulation of the
inﬂammatory response by dsRNA viruses, double-stranded
siRNA targeting duRIG-I mRNA regions were designed
(table 2). After poly(I:C) stimulation, DEFs transfected with
siduRIG-I were collected at 24 hours post infection (h.p.i), and
the mRNA expression levels of IFN-b, IRF7, TRIF, Mx, STAT1
and STAT2 were measured by qRT-PCR. The results were the
opposite of those obtained following overexpression of duRIGI during poly(I:C) treatment (ﬁgure 5). Poly(I:C) treatment
resulted in a decrease in the mRNA expression of IFN-b in
DEFs transfected with siduRIG-I (P = 0.012, ﬁgure 5a).
Besides, the transcription level of IRF7 was indeed inhibited in
knockdown RIG-I DEFs during poly(I:C) stimulation
(P=0.002, ﬁgure 5b). Appreciably decreased transcription was
seen for TRIF and Mx after poly(I:C) treatment in siduRIG-I
DEFs (P = 0.005 and P = 0.001, respectively, ﬁgure 5, c&d).
Consistent with this observation, poly(I:C) treatment resulted in
lower expression levels of STAT1 and STAT2 mRNA in DEFs
transfected with siduRIG-I compared with STAT1 and STAT2
expression in DEFs transfected with negative control
(P \ 0.001 and P = 0.023, respectively, ﬁgure 5, e&f).

Discussion
Innate immunity is the ﬁrst line of defense against infectious
pathogens, and RLRs, which function as intracellular PRRs,
play an important role in resistance to bacterial and viral
infection (Kawai and Akira 2009; Palm and Medzhitov
2009; Osamu and Shizuo 2010). In mouse (Kato et al.
2006), RIG-I deletion restricted the production of IFN-b
with transcribed dsRNA stimulation in HeLa cells (Rei et al.
2013), overexpression of RIG-I could activate the IRF3 and
induce the IFN-b mRNA synthesis. Thus, it is predicted that
RIG-I plays a critical role in host innate immune response.
However, almost nothing is known about the transcript
change of components downstream of RIG-I signalling
pathway and the IFN-stimulated genes in ducks.
To better understand the molecular mechanism of duRIG-I
function against virus, we identiﬁed and characterized the
duRIG-I cDNA sequence. The conserved domains analysis
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Figure 1. Alignment of Sus scrofa (AWH63111.1), Homo sapiens (NP_055129.2), Columba livia (AKR15098.1), Anser anser
(AEG75816.1) and Anas platyrhynchos (MK636873) RIG-I amino acid sequences performed using Clustalw v2.0. Alignment gaps are
marked by dashes. Yellow, red and green represent tandem caspase-associated and recruitment domain (CARD), DEAD-like C-terminal
helicase domain (DeXD/H box helicase) and C-terminal regulatory domain (RD), respectively. Asterisks and colons below the alignments
indicate identity and similarity among all species examined.

showed that mammal, birds and ﬁsh had similar conserved
domains containing two repeats of CARD motif at its N
terminus, followed by a DeXD/H box helicase, along with

an RNA-binding domain and a repressor domain (RD) at its
C terminus (Pichlmair and Sousa 2007; Yoneyama and
Fujita 2007). The high conservation of three domains
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Figure 2. Phylogenetic and molecular evolutionary analysis of duRIG-I. The bootstrap values showed 1000 replicates.

Figure 3. (a) Tissue distribution analysis of RIG-I mRNA in healthy ducks. Each bar represents the mean ± S.E. (n = 5). (b) The
induction of duRIG-I expression in DEFs by different stimulation. Each bar represents the mean±S.E. (n = 3). (c) Western blotting analysis
of the expression of duRIG-I or vector in DEFs. Lanes 1–3 represented marker, vector and duRIG-I, respectively.

implied that bird RIG-I may possess similar functional
properties as those of mammalian in the induction of IFNdependent innate immune responses and production of
inﬂammatory factors (Yoneyama et al. 2005). Further, the
phylogenetic analysis of RIG-I in duck and various other
animals revealed that, although duRIG-I shared different
degrees of sequence identity with RIG-I of mammals and

teleost ﬁshes, its identity levels with RIG-I of other birds
were relatively higher.
Tissue and cell distribution are important characteristics of
RIG-I function, as they inﬂuence the capacity to detect different microorganisms during their entry into, and growth in
different tissues. qRT-PCR analysis revealed that duRIG-I
mRNA was expressed abundantly in liver, while expressed
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Figure 4. The transcription change of IFN-b (a), IRF7 (b), TRIF (c), Mx (d), STAT1 (e) and STAT2 (f) in RIG-I-overexpressing DEFs
after poly(I:C) treating. Y-axis showed the relative fold change. Error bars represent S.E., which was obtained by measuring each sample in
triplicate. Signiﬁcance was analysed using one-way ANOVA with Duncan’s method (*P \ 0.05).

Figure 5. qRT-CR analysis of IFN-b (a), IRF7 (b), TRIF (c), Mx (d), STAT1 (e) and STAT2 (f) in knockdown duRIG-I DEFs treated with
poly(I:C). Relative expression was normalized to the expression of b-actin. Vertical bars represent the mean ± S.E. (n = 3). Y-axis showes
the relative fold change. *Signiﬁcant differences relative to control-treated cells (P \ 0.05).
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low in the duodenum, which is different from human (Xu
et al. 2005) and Muscovy duck (Cheng et al. 2015). The
most abundant expression of RIG-I was found in the spleen
of human (Xu et al. 2005) and higher in the tissues with
mucosa in Muscovy duck (Cheng et al. 2015), indicating a
difference in tissue expression proﬁles between duRIG-I and
other mammalian RIG-I. The present study identiﬁed that
treatment with poly(I:C) and Pam3CSK4, but not another
PAMP, inhibited RIG-I expression in DEFs. It was hypothesized that poly(I:C) and Pam3CSK4 could activate speciﬁc
factors that mediate RIG-I enhancement in DEFs. Beside,
poly(I:C) and Pam3CSk4 could signiﬁcantly enhance the
RIG-I mRNA expression, which may be that treatment of
poly(I:C) and Pam3CSK4 induced activation of the mitogenactivated protein kinases and the NF-jB pathways (Yao
et al. 2018). In addition, the relative transcript level of
duRIG-I was the highest after poly(I:C) stimulation comparing with other pathogen-mimicking stimulation in DEFs.
It may indicate that RIG-I binds dsRNA viruses, but not
single-stranded RNA (poly[A]) or dsDNA (Takeshi et al.
2008).
To better understand the role of duRIG-I in immune
mechanisms, we chose the poly(I:C) to examine the gene
expression of RIG-I signalling pathway and the IFN-stimulated genes in vitro. duRIG-I was shown to induce interferon response by regulating interferon regulatory factor
3/7 and NF-jB signalling pathway. It was reported that
overexpressing RIG-I could induce IFN-b mRNA production and increase the level of activated IRF3 in EV71-infected cells in human (Rei et al. 2013). In our study, the
results showed that overexpression of RIG-I upregulated
the transcription levels of IFN-b and IRF7, while knockdown RIG-I could inhibit the expression of IFN-b and
IRF7 mRNA. These results suggest that duRIG-I may play
an important role in IFN-b production for responding
poly(I:C) stimulation. Besides, overexpressing duRIG-I
signiﬁcantly enhanced Mx, STAT1, STAT2 and TRIF
mRNA expression during poly(I:C) treatment and siRNA
against RIG-I could obviously suppress Mx, STAT1,
STAT2 and TRIF expression in the DEFs during poly(I:C)
treatment, which were similar with previous studies, in
which duRIG-I knockdown could suppress the activation of
STAT1 and STAT2 and impair the IFN signalling cascade.
For example, Barber et al. (2013) and Chen et al. (2016)
reported that Mx, STAT1 and STAT2 signiﬁcantly upregulated in duRIG-I-transduced DF1 cells. These results
revealed that duRIG-I mediating responsive gene candidates are important players in type-I IFN-induced signalling pathways, and STATs, as mediators of IFN
signalling, could regulate the expression of RIG-I.
In summary, we cloned and characterized the duRIG-I and
demonstrated that the duRIG-I has high-degree identity with
the RIG-I of other bird species. duRIG-I gene was ubiquitously expressed in the examined seven tissues. Overexpressing or knockdown duRIG-I could inﬂuence expression
of immune genes, such as Mx, STAT1, STAT2 and IRF7

induced by poly(I:C) challenge. Our results indicate that
duRIG-I may play a positive role in duck infectious diseases,
which may provide insight into the molecular mechanism of
RIG-I effect in antiviral immunity.
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