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Abstract
Toll-like receptors 3 (TLR3) have been broadly studied among all TLRs over the last few decades together with its agonists 
due to their contribution to cancer regression. These agonists undeniably have some shared characteristics such as mimick-
ing dsRNA but pathways through which they exhibit antitumor properties are relatively diverse. In this review, three widely 
studied agonists RGC100, ARNAX, and poly-IC are discussed along with their structural and physiochemical differences 
including the signaling cascades through which they exert their actions. Comparison has been made to identify the finest 
agonist with maximum effectivity and the least side effect profile.
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Introduction

Toll-like receptors (TLRs) are a family of pattern recogni-
tion receptors (PRRs) that play a crucial part in the com-
mencement of responses of the innate immune system by 
sensing conserved pathogen-associated molecular patterns 
(PAMPS) for early recognition of a particular pathogen and 
recruiting the innate immune cells such as monocytes, den-
dritic cells, and macrophages [1, 2]. This family comprises 
ten members in humans and thirteen in mice [3, 4]. The 
typical TLR is a type I transmembrane protein consisting 
of three structural domains: a leucine-rich repeats (LRRs) 
motif that plays a vital part in the recognition of a pathogen, 
the toll-interleukin 1 receptor (TIR) domain for interaction 

with signal transduction adaptors, and a transmembrane 
domain [5].

TLR3 is mainly expressed in neuroectodermal and mye-
loid cells. TLR3 of myeloid cells favorably acts as a receptor 
for the surface recognition of viral double-stranded RNA 
[6]. The worth of dsRNA in oncology has been assessed by 
randomized trials carried out in the 1990s. The reproducible 
effects observed in patients suggest dsRNA to be remarkably 
effective in the subsection of individuals that remained to be 
determined. Identification of TLR3 as the exclusive target of 
dsRNA along with the portrayal of its expression in cancer 
cells led researchers to conclude that TLR3 expressed by 
cancer cells is highly sensitive to dsRNA [7].

Since then many TLR3 agonists have been designed to 
mimic the dsRNA and have been studied indicating that 
numerous mechanisms subsidize the efficacy of TLR3 ago-
nists. A novel therapeutic approach involves aiming TLR3 
receptor expressed by tumor cells to induce apoptosis. It 
directly interferes with the progression of cancer especially 
in patients that have a compromised immune system. TLR3 
is being widely studied by oncologists all over the world since 
its significant role in antiviral immunity has been discovered. 
Currently, its agonists are being exploited in vaccine devel-
opment. Several non-clinical, preclinical, and clinical studies 
have inspected the potential of these agonists as adjuvants [8].

In this review comparison of three of the exten-
sively studied TLR3 agonists RGC100, ARNAX, and 
polyinosinic:polycytidylic acid (poly-IC) along with their 
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dissimilar pathways contributing to tumor regression has 
been made.

TLR3 expression

TLR3 is expressed both intracellular and on the cell surface 
by guard cells of the innate wing of the immune system (mac-
rophages and dendritic cells) [9]. Apart from immune cells, 
it is also expressed on the cell surface of other cells such as 
epithelial cells and fibroblasts [10]. T cells minimally express 
TLR3 though expression can be upregulated by T cell recep-
tor cross linking, whereas neutrophil do not express it at all 
[11, 12]. Viral infection in both mouse and human dendritic 
cells (DCs) results in upregulation of TLR3 expression. On 
the contrary, Lipopolysaccharide (LPS) merely up-modulates 
TLR3 expression in murine cells [13]. DCs when stimulated 
with dsRNA tend to induce the relocation of the receptor to 
endosomes from the endoplasmic reticulum (ER) [14].

TLR3 signaling pathway

TLR3 activation by extracellular dsRNA occurs after its rec-
ognition in a sequence-independent manner. TLR3 identifies 
dsRNA through its ectodomain (ECD), resulting in dimeri-
zation of receptors which is mandatory for signal trans-
duction [15]. TLR3 recruits a defensive feedback towards 
dsRNA viruses for instance poliovirus, encephalomyocardi-
tis virus, coxsackievirus group B, and serotype 3 including 
DNA virus infections (murine cytomegalovirus and herpes 
simplex/HSV1) [16–18]. Moreover, TLR3 can also identify 
transcribed dsRNA along with its synthetic analogs, such as 
polyadenylic-polyuridylic acid (poly A:U). Considering this, 
several studies have been conducted to imitate the response 
to RNA virus infection by using such synthetic analogs.

The signaling cascade interceded by TLR3 commences in 
the endosomal compartments with a low pH environment [19]. 
Current evidence has revealed that apart from spotting dsRNA, 
the proinflammatory response is also triggered by cell mem-
brane-bound TLR3 in a predominant manner [20]. The capa-
bility of foreign RNAs to trigger cellular responses is largely 
dependent on the mode of their entry into the cells as well as 
on their stability in the extracellular environment. Compared 
to single-stranded RNA, dsRNA is impervious to degradation; 
hence, the viral dsRNA from infected cells can lead to activa-
tion of surrounding cells which are uninfected, resulting in 
the formation of an antiviral state. The dsRNA can enter cells 
through Raftlin-mediated clathrin-dependent endocytosis [21] 
or via apoptotic bodies internalization [22] or through complex 
formation with the LL-37, an antimicrobial peptide, through 
formyl peptide receptor type 1 ( FPRL-1) [23].

TLR3 signaling is commenced by dimerization of TLR3 
receptors. Once the TLR3-dsRNA species has been formed 
in the endosome, later tyrosine kinases epidermal growth 
factor receptor (EGFR), and Src collaborate in order to 
phosphorylate TLR3 [24] [25]. Afterwards, the Toll/IL-1 
receptor (TIR) domain of TLR3 involves TIR domain-
containing adapter-inducing interferon-β (TRIF) and 
TRIF-related adaptor molecule (TRAM). TLR3 is the only 
member that recruits TRIF unswervingly towards the TIR 
domain in order to start signaling cascade, whereas TLR4 
can signal independent of MyD88 through TRIF [26] but it 
entails the spanning adaptor TRAM. Recruitment of TRIF 
to TLR3 is thought to be the stage that injunctions down-
stream signaling cascade. This activates the TANK-bind-
ing kinase-1 (TBK-1) which results in phosphorylation 
of the transcription factor interferon regulatory factor 3 
(IRF3) [27]. Recruitment of TNF receptor-associated fac-
tor 3 (TRAF3) connects TRIF and the complex of TBK-1 
kinase. IRF3 after phosphorylation is translocated into the 
nucleus where it is responsible for activation of certain 
target genes (proinflammatory) most significantly type I 
interferons (IFNs-1) [27]. TLR3 signaling through TRIF 
also results in NF-κB activation [28, 29]. NF-κB chain of 
TLR3 cascade is initiated by TRIF-dependent conscription 
of 2 distinct cascades that are facilitated by receptor-inter-
acting protein (RIP1) [30] or TRAF6, both of these con-
gregate on transforming growth factor β-activated kinase 
1 (TAK1) and IκB kinase (IKK) complex. TAK1 phos-
phorylates IKKα and IKKβ, leading to phosphorylation of 
IκB; the NF-κB inhibitor, resulting in the dilapidation of 
IKβ and the translocation of NF-κB into the nucleus [31, 
32]. Eventually, numerous factors involved in transcription 
for instance IRFs and cAMP response element-binding 
protein (CREB) are activated and translocated into the 
nucleus. In the nucleus, they bind to their correspond-
ing elements in the promoter region of the target genes 
(IFN-β IL-6, IL-12, and CCL3) [33]. TAK1 and signaling 
adaptors also activate mitogen-activated protein kinase 
(MAPKs) and c-Jun N-terminal kinases (JNK). MAPK 
autoactivates on interaction with TAK1-binding protein 1 
[6], stimulating activator protein 1(AP-1), which encour-
ages transcription of cytokines and chemokines. Generally, 
the most noteworthy consequence of all three segments 
of TLR3 signaling is the provocation of molecules that 
cause inflammation, including chemokines (CCL2 and 
CXCL8), proinflammatory cytokines (TNF and IL-1), 
endothelial adhesion molecules, and type I IFNs vital for 
responses against viruses. Besides prompting an inflam-
matory response, dsRNA provokes apoptosis in numerous 
mammalian cell lines via distinct routes.
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TLR3 agonists

TLR3 agonists are not only being employed as adjuvants 
for antigen-peptide vaccination but are also being used 
along with radiotherapy [34]. The antitumor responses 
brought by TLR3 agonists are accredited to their com-
petence to stimulate DCs, which when stimulated lead to 
activation of tumor-specific T cell responses and also to 
their ability to shift the phenotype of tumor-associated 
myeloid suppressor cells and macrophages from immu-
nosuppressive to immunosupportive [35–37]. TLR3 is 
expressed in various kinds of cancers, including breast 
cancer, ovarian cancer, cervical cancer, hepatocellular 
cancer, prostate cancer, adenocarcinoma, head and neck 
cancer, oral cell squamous and esophageal cancer, lung 
squamous cell cancer, and skin cancer [38]. Similar to 
healthy cells, cancer cells also retort to TLR3 ligands by 
secreting inflammatory cytokines, chemokines, and type 
I IFNs which augment immune cell conscription and acti-
vation. Furthermore, inhibition of tumor progression in 
numerous mouse and human cancer cell models has been 
observed. Cell death via apoptosis and diminishing prolif-
eration are two mechanisms by which TLR3 agonists limit 
tumor growth [38].

RGC100

A novel TLR3 agonist RGC100 has been studied by many 
researchers mainly because of its unique structural proper-
ties such as solubility and homogeneity including its distinct 
chemical structure, length (100 bp), and MW (64.9 KDa) 
[39]. Its precise chemical structure and solubility play a key 
role in reducing the potentially toxic effects that are caused 
by other TLR3 agonists such as poly-IC [40].

Furthermore, due to its serum stability, it can activate 
dendritic cells by targeting endosomal TLR3 specifically. 
The improved serum stability of RGC100 is attributed to its 
100% GC content. Through experimental data, it has been 
exposed that these sequences have tightly stacked bases in 
the dsRNA structure which subsequently increases duplex 
stability [41]. This increases the half-life of dsRNA. For 
example, wrapped nucleic acids improve the resistance of 
dsRNA to serum nucleases [42]. Moreover, serum stability 
can also be improved by chemical modifications in its ribose 
backbone [43].

Another significant advantage of RGC100 is that it can 
refine its potency for activation of immune cells by fluc-
tuating the dsRNA compound length. It has been stated 
previously [44] that in vivo activation of the TLR3 path-
way is dependent on the length of dsRNA not the sequence 
of nucleotide. Henceforth, RGC100 offers the option to 
tune the selectivity index with regard to its immunologi-
cal effectiveness and toxicity for a specific indication. 

RGC100 proficiently kindles the release of TNF-α, IL-6, 
and IL-1β by  CD1c+ DCs and boosts their ability for the 
proliferation of T cells. Due to its exceptional features, 
RGC100 may be considered a capable candidate for ther-
apeutic vaccination and prophylactic strategies against 
pathogens and tumors.

Poly‑IC

Poly-IC is a synthetic analog of dsRNA and an agonist of 
TLR3 and retinoic acid-inducible gene I/RIG-I like receptors 
(RLRs), including RIG-I and melanoma differentiation-asso-
ciated protein 5 (MDA5). Its role in cancer immunotherapy 
has been discovered well over the last few years. It activates 
the innate immunity, later ensuing regulation of adaptive 
immune system [6, 45–48] resulting in adjustments in the 
microenvironment of tumor and prominent clampdown of 
tumor growth [48].

 Study shows that tumor metastasis in immunodeficient 
mice can be reduced upon transfection with poly-IC. This 
is indicative of the fact that the antitumor effect mediated 
by poly-IC does not involve immune system activation [49]. 
Furthermore, poly-IC can also directly prompt cancer cells 
to undergo apoptosis [50].

Cell-associated form of poly-IC is labeled to be much 
more effective in activating TLR3 when compared to soluble 
dsRNA, which suggests that dsRNA from dying cells is pos-
sibly a more puissant and functionally pertinent TLR3 ligand 
when compared to dsRNA from living cells [51].

Upon detection of poly-IC, TLR3 signals through TRIF 
adaptor also identified as TICAM1 which initiates a down-
stream signaling cascade that results in activation of an 
analogous array of transcription factors such as IRF1, IRF7, 
IRF3 and NF-κB. These factors result in the induction of 
gene expression that encode type I IFNs, proinflammatory 
cytokines and numerous molecules that are involved in 
antigen presentation [47]. Poly-IC induces DC maturation, 
enhancing their capacity to prime and increase antigen-
specific T cell responses [52–54]. Poly-IC is particularly 
a promising adjuvant for cancer vaccination due to its DC 
stimulatory activity. It must overcome its lenience to self-
antigens associated with cancer and the immunosuppressive 
impact.

Together with tumor-associated antigen peptides, it 
effectively induces antigen-specific cytotoxic T lymphocyte 
(CTLs). In numerous cancer patients, tumor reduction was 
detected after immunotherapy in clinical phase trials [55]. 
But, a majority of the clinical studies were halted due to nox-
ious unbearable manifestations. Lethal side effects included 
kidney failure, hypotonic shock, and thrombosis which are 
signs of cytokinemia [56].

Other drawbacks of poly-IC include its vague structure 
and weak homogeneity [57]. Poly-IC consists of ssRNA 
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and dsRNA mix molecules ranging from 1.5 to 8 kb [58] 
defectively joined as dsRNA or ssRNA, mostly due to 
restricted solubility and problematic re-formation of poly-
IC that involves heating at 50–60 °C and slow cooling for 
several hours to attain rejoining of both poly(I) and poly(C) 
strands. Consequently, toxicity ranging from hypersensitiv-
ity to coagulopathy, kidney failure, and heart failure has 
been reported in many trials [59]. An additional problem 
of poly-IC is its short half-life which results in its quick 
RNase-mediated degradation in body fluids [43, 60] (Fig. 1).

Poly‑IC12U Poly-IC12U is an altered form of poly IC, com-
prising of incompatible residues of uracil and guanosine. 
PolyIC12U was made in order to vanquish the toxicity prob-
lems related to poly IC. The mismatches in the backbone 
of molecule result in reduction of its half-life. The reduced 
half-life is the reason why poly-IC12U doesn’t incite anti-
bodies in response to ds nucleic acids. Poly-IC12U signals 
solely through TLR3 receptor and not MDA-5. However, 
it induces type 1 IFNs, though to lesser absolute levels as 
compared to poly-IC.  Moreover, poly-IC12U elicits the pro-
duction of 2´,5´-OAS an antiviral effector upstream of the 

endoribonuclease’s activation. The upregulation of major 
histocompatibility complex (MHC) Class I or II molecules, 
CCR7, CD40, CD83 and CD86 show that polyIC12U is 
capable to activate DCs.  Human DCs stimulation with poly-
IC12U is extremely sensitive to treatment. The outcomes of 
studies differ that compared IL-6, IL-10, and IL-12 release 
after poly IC and poly-IC12U administration [61].

Poly‑ICLC

Poly-ICLC is poly-l-lysine in carboxymethylcellulose 
which is a synthetically derived form of poly-IC. It is made 
by combining poly-I-poly-C mixture and poly-l-lysine in 
CMC. The novel molecule has evidently improved resist-
ance to nucleolytic hydrolysis, thus extending and boosting 
its activity, ensuing induction of cytokines, chemokines, and 
interferons besides upregulation of costimulatory molecules. 
Poly-ICLC induces a strong Th1 phenotype categorized by 
the induction of IL-6, IL-12, TNF-α IFN-γ and type 1 IFN, 
in addition to the chemokines KC, monocyte chemoattract-
ant protein-1 (MCP1), macrophage inflammatory protein 1 
(MIP1-α and MIP1-β) (Table 1).

Fig. 1  Schematic representa-
tion of TLR3 pathway. Poly-IC 
stimulates TLR3 which gener-
ates TRIF-dependent response 
by the conscription of TRIF to 
the cytoplasmic domain which 
then allows binding of TRIF 
to RIP1, TRAF6, TBK1 and 
TRAF3 resulting in activa-
tion of MAP kinases and IKK 
complex. MKK1/2, MKK3/6, 
and MKK4/7 activate ERK, 
JNK and p38, respectively and 
IκBα degradation releases NF-κ 
B. TBK1 phosphorylates IRF3 
and 7. Nuclear translocation of 
NERK, JNK and p38 occurs 
which activates the transcrip-
tion factor AP-1, and NF-κ B, 
IRF-3 and IRF-7 translocate to 
the nucleus. AP-1 and NF-κ B 
bind to the promoter regions 
of cytokine genes while IRF-3 
and IRF-7 including NF-κB 
bind to the promoter region of 
chemokine genes and induce 
their transcription

Table 1  Poly-IC and its 
derivatives 

Poly-IC Poly-ICLC (Hiltonol) Poly-IC12U (Ampligen)

Targeted receptors MDA-5, TLR3 MDA-5, TLR3 TLR3
Immune profile Th1 Th1 Th1
Resistance to serum nucleases Not resistant Resistant Not resistant
Relative stability  +  +  +  +  +  + 
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ARNAX

An effort to overcome the deadly demonstrations triggered 
by poly-IC was to diminish its toxicity. Cytokine toxicity was 
mainly attributed to the MAVS pathway [62, 63]. Direct DC 
maturation and IL-12p70 production are crucial for the anti-
tumor function of poly-IC. This outcome is not dependent on 
the MAVS signal. Henceforth, the problem could be resolved 
by developing a compound that precisely activated TLR3.

Several markers were monitored to design a ligand spe-
cific for TLR3 that satisfactorily triggered the TICAM-1 
pathway only. These compounds were laboratory tran-
scribed RNA 50 capped with phosphorothioated GpC. 
sODN capping that impeded activation of RIG-I and expe-
diated dsRNA relocation to endosomes [63]. This synthetic 
DNA–dsRNA hybrid compound was named ARNAX 
which contained dsRNA (sequence of measles virus) so that 
it does not induce RNAi in human transcripts. The short 
120 ~ 140 bp length of the RNA chain is enough to activate 
MDA5 but cannot trigger the activation of TLR3.

Its conjunction sites of DNA–RNA and dsRNA regions 
show resistance to serum nucleases [64].

dsRNA is directed to  TLR3 + cells where it is endocytosed 
by the GpC ODN cap after activating TLR3 [21]. Instigation 
and signal transduction of TLR3–TICAM-1 cascade neces-
sitates dsRNA which has a length greater than 90 bp [39].

The poly-IC analog of viral dsRNA, additionally activates 
MDA5 [65, 66] which results in unnecessary inflammation 
by type-I IFNs/cytokines production. Compared to poly-I:C, 
ARNAX instigates negligible inflammatory IFN-β/cytokine 
production in a TLR3–TICAM-1-dependent manner, reveal-
ing that the TLR3–TICAM-1 pathway causes an insignifi-
cant and localized release of cytokines for priming DCs. 
Moreover, IL-12 (Th1-type cytokine) is considerably trig-
gered by ARNAX in a TLR3-dependent way when injected 
subcutaneously in mice [67]. Th1-slanting profile and non-
inflammatory characteristic of ARNAX can be ascribed to 

early endosome localization and delimited expression profile 
of TLR3 along with the TICAM-1 signalosome composition 
[68].

TLR3 pathway is crucial for ARNAX adjuvanticity for 
antibody production. ARNAX activates antibody presenting 
dendritic cells to cross-present cytotoxic T cells [69]. This 
cross presentation involves TLR3–TICAM-1–IRF3–IFN-β 
signaling axis [70]. Signaling adaptor of RIG-I-like recep-
tors, i.e., mitochondrial antiviral-signaling protein (MAVs), 
adaptor of the majority of TLRs except for TLR3 (MyD88), 
and adaptor of DNA sensors, i.e., stimulator of interferon 
genes (STING) do not play any role in ARNAX-induced 
 CD8 + T cells cross priming [71]. Moreover, localized pro-
duction of IFN-β interceded by DCs is enough for the cross 
presentation of cytotoxic T cells [70, 72, 73].

ARNAX also boosts antitumor outcome through pro-
grammed death-ligand 1 (PD-1/L1) impediment (Fig. 2). 
PD-1Ab solely upgrades tumor-killing proficiency and pro-
liferation of cytotoxic lymphocytes. Consequently, resistance 
to PD-1/L1 Ab therapy is the mark of CTL dysfunction in 
a tumor. Furthermore, when CTL proliferation is lacking, 
therapy with PD-1/L1 Ab is not effective. Syndication of 
CTL-induced vaccine therapy with PD-1/L1 Ab therapy 
is one of the actions that can be taken to ameliorate post-
operative cancer results with PD-1/L1. The effect of PD-1/
L1 Ab therapy can be improved through endogenous tumor-
associated antigen (TAA) and ARNAX with very few side 
effects [74, 75].

Vaccine adjuvant uses of TLR3 agonists

RGC100

Through gene silencing experiments, it has been observed 
that RGC-100 signaling through TLR-3 results in acti-
vation of mouse and human myeloid dendritic cells. 
This activation leads to the release of proinflammatory 

Fig. 2  ARNAX signaling path-
way. ARNAX activates TLR3 
but not cytoplasmic MDA5/
RIG-I. The TLR3-TICAM-1-
IRF3-IFNAR signaling axis 
is crucial in dendritic cells for 
ARNAX-mediated cytotoxic T 
lymphocyte (CTL) induction
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cytokines. Additionally, RGC100 increases the capability 
of  CD1c +  DCs to trigger the proliferation of T-cells. These 
immunostimulatory characteristics represent RGC100 as a 
hopeful adjuvant for prophylactic and therapeutic vaccina-
tion strategies [76].

ARNAX

It has been found that after ARNAX vaccination inflamma-
tion occurs independent of immune stimulation. ARNAX 
forecasts that the infection-DC maturation axis is autono-
mous of the in vivo infection-cytokinemia axis. ARNAX 
enhances the antitumor response in mouse-implant models 
by targeting both hosts as well as tumor cells. In order to 
improve the tumor microenvironment, it is significant to find 
such non-inflammatory adjuvants [77].

Poly‑IC and its derivatives

The Th1 profile which has been linked with poly-IC has 
made it an outstanding adjuvant for vaccines that are known 
to require a T-cell component. Poly-IC along with its deriv-
atives has been unswervingly publicized to be among the 
sturdiest Th1-stimulatory adjuvants [54, 78, 79]. Some of 
the vaccine adjuvant uses have been described in Table 2.

Comparison

Foreign RNA patterns can be functionally classified into 
two: first, which induces systemic cytokine production and 

second, which facilitates activation of the acquired immune 
system. Many studies have been published which show that 
the RIG-I/MDA5/MAVS pathway generally contributes to 
cytokines production [58, 65], while TLR3/TICAM-1 path-
way encourages activation of the acquired immune system 
[9, 63, 88]. Certainly, MAVS pathway activation results in 
induction of type I IFN which subordinately contributes to 
DC priming. Thus, RNA sensor stimulation is not the pre-
liminary trigger for DC priming. The structure and physi-
ochemical comparison of TLR3 agonists discussed above 
has been described in Table 3.

ARNAX and poly‑IC

ARNAX does not contribute to the activation of the MAVS 
pathway. It instigates cross presentation in DCs, triggering 
T cell response without the aid of RIG-I/MDA5 or produc-
ing cytokines [62, 70]. Thus, T cell activation through DC 
priming occurs without any inflammation [64, 75]. Contrary 
to ARNAX, poly-IC is involved in the activation of TLR3 
as well as MDA5. Poly-IC works not only on immune cells 
but also cancer cells [89, 90]. Poly-IC causes more intri-
cate environmental conditions when compared to ARNAX. 
Moreover, poly-IC might disturb both the inflammatory sta-
tus of the macrophages and DC priming. Any interference 
with the inflammatory status of macrophages penetrated 
deeply in tumors can have both negative and positive effect 
on tumors [91, 92].

Fig. 3  Antitumor response via inducing a PD-1/L1 obstruc-
tion.  ARNAX therapy enhances antitumor responses in conjunction 
with PD-1/PD-L1 blockade. Tumors fundamentally lack adjuvant 
due to which DCs remain immature state  and fail to induce tumor-
associated antigen (TAA)-specific CTLs. ARNAX activates TLR3 in 

DCs to induce maturation and cross priming of TAA-specific CTLs in 
lymphoid tissues during the priming phase (left panel). PD-1/PD-L1 
blockade boosts ARNAX-mediated CTL induction in the priming 
phase and gives a boost to tumor-infiltrating CTLs in the effector 
phase (Fig. 3)
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RGC100 and poly‑IC

The two characteristics of RGC100 such as good solubility 
and distinct chemical conformation play a significant role 
in reducing the potentially toxic effects of other TLR3 ago-
nists, whereas, in case of poly-IC, its homogeneity plays a 
central role in the origin of toxicity. The heterogenic and 
polydisperse nature of poly-IC induces erratic pharma-
cokinetics [35].

The advantages of using RGC100 for instance, display-
ing distinct physicochemical characteristics such as solu-
bility and homogeneity in addition to its specific chemical 
structure, molecular weight, and length, have previously 
been emphasized by others [35]. Another plus of RGC100 
is its adeptness to calibrate its effectiveness for activa-
tion of immune cells by changing the size of the double-
stranded RNA compound.

Conclusion

The three TLR3 agonists including RGC100, ARNAX and 
Poly-IC including their derivatives play a noteworthy role 
in tumor reduction through discrete cascades with each 
having its own benefits and challenges. The studies carried 
out in past do not provide adequate information to figure 
out the best among these since very limited comparative 
trials have been undertaken. Several clinical trials and 
comparative studies need to be performed to figure out 
the best agonist with maximum benefits and minimum side 
effect profile.
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