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Abstract

In the intricate dance between viruses and host cells, RNA-binding proteins (RBPS) serve as crucial orchestrators of gene
expression and cellular processes. We will delve into the riveting realm of viral hijacking, where viruses deftly exploit
host RBPs to manipulate cellular machinery for their replication and pathogenesis. Through a masterstroke of molecular
subterfuge, viruses co-opt RBPs involved in various facets of RNA metabolism - from transcription to degradation - to
promote viral gene expression and evade host immune defenses. This manipulation leads to global alterations in cellular
RNA metabolism, impacting essential host genes vital for immune responses and homeostasis.

Unveiling this clandestine alliance between viruses and RBPs is not just a scientific pursuit, but a critical imperative for
devising innovative antiviral strategies to disrupt these interactions. By unraveling the intricate interplay between viral
proteins and host RBPs throughout the viral life cycle - from entry to assembly - researchers aim to identify vulnerabilities
that can be targeted for therapeutic intervention. Strategies such as disrupting viral protein-RBP interactions hold promise
for inhibiting viral replication and curbing pathogenesis, offering a beacon of hope in the battle against viral infections.
Our manuscript elucidates the indispensable roles played by RBPs in viral replication, translation, and pathogenesis,
shedding light on the molecular mechanisms driving viral success. Delving deeper, it explores how viruses intricately
entwine with host RBPs, manipulating cellular signaling pathways to create a hospitable environment for viral spread. By
dissecting these manipulative tactics, researchers uncover new targets for antiviral therapy, envisioning a future where
tailored interventions disrupt viral-host RBP interactions with precision and efficacy.

As the narrative unfolds, the therapeutic implications of targeting RBPs or their interactions with viral proteins emerge as
a promising frontier in the fight against viral infections. From small molecule inhibitors to RNA-based therapeutics,
innovative approaches are on the horizon, offering new avenues for combating viral diseases. We set the stage for future
research, beckoning researchers to delve deeper into the molecular intricacies of viral hijacking of RBPs and charting a
course towards novel therapeutic interventions that promise to reshape the landscape of antiviral therapy.\

Ultimately, it beckons the scientific community to embark on a voyage of discovery, unraveling the secrets of viral
hijacking of RBPs and paving the way for transformative advances in antiviral therapeutics. The stage is set for a new
chapter in the battle against viral infections, where knowledge becomes the sword and innovation the shield against the
pernicious machinations of viral pathogens.
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Introduction

RNA-binding proteins (RBPs) constitute a diverse class of proteins vital for
regulating gene expression and cellular processes [1]. Operating across
various stages of RNA metabolism, including transcription, splicing,
transport, translation, and degradation, RBPs exert essential roles. They
orchestrate transcriptional regulation, ensure proper RNA splicing, facilitate
RNA transport and localization, modulate translation, oversee RNA stability
and degradation, participate in post-transcriptional modifications, and
regulate RNA-protein interactions, influencing ribonucleoprotein complex
formation and RNA-mediated processes.

Viruses strategically exploit host RBPs through a process known as viral
hijacking to manipulate cellular processes for their replication and
pathogenesis [2]. By leveraging RBPs, viruses effectively modulate RNA
metabolism to promote their replication and evade host immune responses.
For instance, viruses may co-opt RBPs involved in transcriptional regulation
to boost viral gene expression or suppress host antiviral responses [3].
Furthermore, RBPs associated with RNA splicing, transport, translation, and
stability become targets for viruses to control viral RNA processing and
ensure efficient replication and propagation [4]. Additionally, viruses may
disrupt host RBP-mediated RNA-protein interactions to interfere with
essential cellular pathways or redirect RBPs to viral replication sites. The
consequences of viral hijacking of host RBPs are profound, leading to global
alterations in cellular RNA metabolism that impact the expression of critical
host genes involved in immune responses, cell survival, and homeostasis.
Moreover, manipulation of RBP-mediated RNA processing by viruses can
lead to the production of viral variants with increased virulence or resistance
to host defenses. Understanding the mechanisms underlying viral
manipulation of host RBPs is pivotal for developing strategies to disrupt
these interactions and design novel antiviral therapies targeting viral
replication and pathogenesis. Deciphering the interaction between viral
proteins and host RBPs is essential for developing effective antiviral
strategies. Viruses exploit host RBPs throughout their life cycle, including
viral entry, replication, and assembly. By elucidating these interactions,
researchers can identify critical host factors essential for viral replication and
pathogenesis, paving the way for the development of targeted antiviral
therapies. One such approach involves disrupting specific viral protein-RBP
interactions using small molecules or peptides, effectively inhibiting viral
replication [5]. Additionally, understanding how viruses manipulate host
RBPs reveals vulnerabilities in the viral life cycle that can be exploited for
therapeutic intervention. Furthermore, targeting host RBPs involved in viral
RNA packaging or assembly could disrupt viral particle formation, limiting
viral spread. Additionally, understanding the role of host RBPs in antiviral
immune responses informs the development of immunomodulatory
therapies, enhancing host antiviral defenses or mitigating excessive
inflammatory responses.

In summary, understanding the interplay between viral proteins and host
RBPs is crucial for devising innovative antiviral strategies that target critical
steps in the viral life cycle while minimizing off-target effects and drug
resistance. This knowledge holds promise for the development of next-
generation antiviral therapeutics with improved efficacy and safety profiles,
essential for combating viral infections effectively.

Role of RBPs in Viral Replication

RNA-binding proteins (RBPs) play indispensable roles in viral replication
and translation, contributing significantly to the success of viral infection [4].
Throughout the viral life cycle, RBPs interact with viral RNA to regulate
various processes, ensuring efficient replication and translation of viral
genomes. These interactions represent intricate molecular mechanisms that
viruses exploit for their benefit. During viral replication, RBPs are crucial
for modulating RNA synthesis and processing. RBPs bind to specific
sequences or structures within viral RNA, facilitating viral RNA replication
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and transcription. For example, RBPs can act as cofactors for viral RNA
polymerases or helicases, enhancing their activity and promoting efficient
viral RNA synthesis [6,7]. Additionally, RBPs may regulate RNA stability
and secondary structure, ensuring proper template recognition and efficient
replication [8].

In the context of translation, RBPs play essential roles in controlling the
translation of viral MRNAs. By binding to specific RNA elements, RBPs can
modulate the accessibility of viral mMRNA to ribosomes, thereby influencing
translation initiation and efficiency [9]. Furthermore, RBPs may regulate the
assembly of viral ribonucleoprotein complexes, facilitating the recruitment
of ribosomes and translation factors to viral mMRNAs [10]. Moreover, RBPs
contribute to the spatial and temporal regulation of viral protein synthesis
[11]. By controlling RNA transport and localization, RBPs ensure that viral
mRNAs are efficiently translated at specific subcellular locations,
maximizing viral protein production while minimizing host immune
detection. Additionally, RBPs may participate in the regulation of viral
protein expression through post-transcriptional modifications or by
modulating interactions between viral RNA and translation factors. Overall,
RBPs are essential for viral replication and translation, orchestrating intricate
molecular processes that are fundamental for successful viral infection.
Understanding the roles of RBPs in viral replication provides valuable
insights into the mechanisms of viral pathogenesis and can inform the
development of novel antiviral strategies targeting RBPs or their interactions
with viral RNA. Further research in this area promises to unveil new avenues
for therapeutic intervention against viral infections.

Several viral proteins interact with host RNA-binding proteins (RBPs) to
facilitate viral replication, contributing to the success of viral infection. One
prominent example is the interaction between viral polymerases and RBPs
during viral RNA replication [4, 6]. Viral polymerases, such as those
encoded by RNA viruses like hepatitis C virus (HCV) or influenza virus,
often require RBPs as cofactors for efficient RNA synthesis [12]. For
instance, the HCV RNA-dependent RNA polymerase NS5B interacts with
host RBPs like La protein, which enhances viral RNA replication by
stabilizing the viral RNA genome and promoting its efficient synthesis [13].
Another example involves the interaction between viral proteins and RBPs
to regulate viral RNA stability and translation [3]. The HIV-1 Rev protein,
for instance, interacts with the host RBP exportin-1 (CRM1) to facilitate the
nuclear export of unspliced viral RNA, a crucial step in the HIV-1 replication
cycle [14,15]. Additionally, the poliovirus protein 2A interacts with the host
RBP poly (rC) binding protein 2 (PCBP2), which promotes internal
ribosome entry site (IRES)-mediated translation of viral RNA [16].
Furthermore, viral proteins can manipulate host RBPs to evade host immune
responses and facilitate viral replication. For example, the Ebola virus
protein VP35 interacts with host RBPs like PACT, inhibiting the activation
of the innate immune response and promoting viral replication [17].
Similarly, the human cytomegalovirus protein pUL69 interacts with host
RBPs like poly(A)-binding protein nuclear 1 (PABPN1), enhancing viral
gene expression and replication [18]. Overall, the interaction between viral
proteins and host RBPs plays a critical role in facilitating various stages of
viral replication. Understanding these interactions not only provides insights
into the molecular mechanisms underlying viral pathogenesis but also offers
opportunities for the development of novel antiviral strategies targeting these
interactions. Further research into the intricate interplay between viral
proteins and RBPs promises to uncover new avenues for therapeutic
intervention against viral infections.

Viral hijacking of host RNA-binding proteins (RBPs) profoundly impacts
viral genome stability and gene expression, playing a pivotal role in viral
replication and pathogenesis [3,5,10]. By manipulating host RBPs, viruses
ensure efficient replication and expression of their genomes while evading
host immune responses. One significant impact of viral hijacking of RBPs is
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on viral genome stability [19]. RBPs participate in regulating viral RNA
stability, ensuring proper folding and protection of viral genomes [20].
However, viruses exploit host RBPs to stabilize their RNA genomes,
promoting viral replication. Moreover, viral hijacking of RBPs influences
viral gene expression. RBPs regulate various aspects of RNA metabolism,
including splicing, transport, translation, and degradation, which are critical
for controlling viral gene expression. By interacting with host RBPs, viruses
modulate these processes to favor viral gene expression and replication.
Furthermore, viral manipulation of RBPs impacts host immune responses.
RBPs are involved in regulating innate immune signaling pathways and
antiviral defense mechanisms. By hijacking host RBPs, viruses can suppress
host immune responses and evade detection by the host immune system,
facilitating viral replication and persistence. bln summary, the hijacking of
host RBPs by viruses profoundly influences viral genome stability, gene
expression, and host immune responses. Understanding the mechanisms
underlying viral manipulation of RBPs provides valuable insights into viral
pathogenesis and offers opportunities for the development of novel antiviral
strategies targeting these interactions. Further research into the impact of
viral hijacking of RBPs promises to uncover new therapeutic targets for
combating viral infections effectively.

Host RBPs Involved in Viral Pathogenesis

Host RNA-binding proteins (RBPs) play crucial roles in regulating immune
responses, making them attractive targets for viral exploitation to promote
viral pathogenesis. Viruses strategically manipulate host RBPs to evade host
immune surveillance, dampen antiviral responses, and facilitate viral
replication and spread. One example of host RBPs exploited by viruses is the
family of interferon-inducible RBPs, including the IFN-induced protein with
tetratricopeptide repeats (IFIT) family [21]. These RBPs are induced by
interferons and act as antiviral effectors by binding viral RNA and inhibiting
viral replication. However, some viruses have evolved mechanisms to
counteract IFIT-mediated antiviral activity. For instance, the influenza A
virus nonstructural protein NS1 interacts with IFIT proteins, preventing their
association with viral RNA and impairing their antiviral function, thereby
promoting viral replication [22]. Additionally, viruses manipulate RBPs
involved in regulating innate immune signaling pathways to promote viral
pathogenesis. The retinoic acid-inducible gene 1 (RIG-1)-like receptors
(RLRs) are key sensors of viral RNA, triggering antiviral signaling upon
recognition of viral nucleic acids. However, viruses target RLR signaling by
interacting with RBPs such as MAVS, an adapter protein essential for RLR-
mediated signaling. For example, the hepatitis C virus NS3/4A protease
cleaves MAVS, disrupting RLR signaling and inhibiting the production of
antiviral cytokines, thereby promoting viral persistence. Furthermore,
viruses exploit RBPs involved in RNA processing and translation to promote
viral gene expression and immune evasion. For instance, the human
cytomegalovirus protein pUL69 interacts with host RBPs like poly(A)-
binding protein nuclear 1 (PABPN1), enhancing viral gene expression and
replication [23]. Similarly, viruses may manipulate RBPs involved in
translational regulation to promote the translation of viral mMRNAs while
inhibiting host protein synthesis [24]. Overall, understanding the interplay
between viruses and host RBPs involved in modulating immune responses is
crucial for elucidating viral pathogenesis and developing antiviral strategies.
Targeting these interactions offers promising avenues for therapeutic
intervention to combat viral infections effectively. Further research into the
intricate mechanisms of viral manipulation of host RBPs promises to
uncover new insights into viral pathogenesis and provide novel targets for
antiviral drug development.

Viral hijacking of host RNA-binding proteins (RBPs) profoundly influences
cellular signaling pathways, facilitating viral spread and promoting viral
pathogenesis [4,19]. RBPs play critical roles in regulating various cellular
signaling cascades involved in immune responses, cell survival,
proliferation, and differentiation [25]. By manipulating host RBPs, viruses
can dysregulate these signaling pathways to create a cellular environment
conducive to viral replication and spread. One-way viruses exploit host RBPs
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is by modulating innate immune signaling pathways. RBPs such as retinoic
acid-inducible gene | (RIG-1)-like receptors (RLRs) are key sensors of viral
RNA, initiating antiviral signaling upon recognition of viral nucleic acids
[26]. However, viruses can interfere with RLR signaling by targeting RBPs
involved in this pathway. For example, the hepatitis C virus NS3/4A protease
cleaves mitochondrial antiviral signaling protein (MAVS), an essential
adapter protein in RLR-mediated signaling, inhibiting the production of
antiviral cytokines and promoting viral persistence [27]. Moreover, viruses
manipulate RBPs to alter host cell survival pathways, promoting viral
replication and spread. RBPs involved in cell survival signaling pathways,
such as the phosphoinositide 3-kinase (PI13K)/Akt pathway, are targeted by
viruses to create a favorable cellular environment for viral replication. For
instance, the human papillomavirus (HPV) oncoprotein E6 interacts with
RBPs like insulin-like growth factor-binding protein 2 (IGFBP2), promoting
cell survival and facilitating viral replication [28]. Furthermore, viral
hijacking of RBPs can promote viral spread by modulating cellular signaling
pathways involved in cell motility and migration. RBPs involved in
cytoskeletal organization and cell adhesion, such as focal adhesion kinase
(FAK) and vinculin, are targeted by viruses to enhance cell motility and
facilitate viral spread. For example, the Epstein-Barr virus (EBV) latent
membrane protein 1 (LMP1) interacts with FAK, promoting cell migration
and facilitating viral dissemination [29]. Overall, viral hijacking of host
RBPs alters cellular signaling pathways critical for immune responses, cell
survival, and motility, promoting viral replication and spread. Understanding
the mechanisms underlying viral manipulation of host RBPs provides
insights into viral pathogenesis and offers opportunities for therapeutic
intervention to combat viral infections effectively. Further research into the
interplay between viruses and host RBPs promises to uncover new targets
for antiviral drug development and therapeutic strategies against viral
diseases is very necessary.

Current strategies targeting viral interactions with host RNA-binding
proteins (RBPs) hold promise for antiviral therapy, offering innovative
approaches to combat viral infections [30]. These strategies aim to disrupt
essential viral-host RBP interactions critical for viral replication and
pathogenesis, providing novel avenues for therapeutic intervention. One
approach involves the development of small molecule inhibitors that
specifically target viral proteins interacting with host RBPs [31]. These
inhibitors disrupt the protein-protein interactions necessary for viral
replication and spread. For example, inhibitors targeting the interaction
between the hepatitis C virus (HCV) polymerase NS5B and host RBPs like
La protein have shown promise in inhibiting HCV replication in preclinical
studies [32]. Similarly, inhibitors targeting the interaction between the
influenza A virus nonstructural protein NS1 and host RBPs like CPSF30 can
inhibit viral replication and reduce viral pathogenicity [33]. Additionally,
nucleic acid-based therapies offer an attractive approach to disrupt viral-host
RBP interactions. RNA interference (RNAI) and antisense oligonucleotides
(ASOs) can be used to target viral RNA or host RBP expression, inhibiting
viral replication and spread. For instance, RNAi-mediated knockdown of
host RBPs essential for viral replication, such as La protein or exportin-1
(CRM1), has shown efficacy in inhibiting the replication of various RNA
viruses, including HCV and HIV-1 [34]. Furthermore, therapeutic antibodies
targeting viral proteins interacting with host RBPs represent another
promising strategy for antiviral therapy [30]. Monoclonal antibodies can
specifically bind to viral proteins, preventing their interaction with host
RBPs and inhibiting viral replication. For example, monoclonal antibodies
targeting the interaction between the Ebola virus protein VP35 and host
RBPs like PACT have shown efficacy in preclinical studies, reducing viral
replication and improving survival in animal models of Ebola virus infection
[35].

Overall, current strategies targeting viral interactions with host RBPs offer
exciting prospects for antiviral therapy, providing new opportunities to
combat viral infections. Continued research into the molecular mechanisms
underlying viral-host RBP interactions and the development of novel
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therapeutic agents targeting these interactions will be crucial for advancing
antiviral therapy and combating emerging viral diseases effectively.

Therapeutic Implications

Targeting RNA-binding proteins (RBPs) or their interactions with viral
proteins holds promising therapeutic potential in combating viral infections.
The multifaceted roles of RBPs in regulating viral replication, translation,
and pathogenesis make them attractive targets for intervention [4]. By
disrupting critical interactions between RBPs and viral components,
therapeutic strategies can impede viral replication and propagation, thereby
attenuating disease progression. Several approaches can be explored in this
regard, offering novel avenues for antiviral therapy. One strategy involves
the design and development of small molecule inhibitors that selectively
disrupt the interaction between RBPs and viral proteins [36]. Through
rational drug design and high-throughput screening approaches, compounds
can be identified that specifically target key binding interfaces, preventing
the formation of functional complexes essential for viral replication. Such
inhibitors offer the advantage of precise targeting while minimizing off-
target effects, potentially leading to safer and more efficacious therapies.
Another therapeutic approach involves harnessing the power of RNA-based
therapeutics to modulate RBP activity and disrupt viral processes [37]. RNA
interference (RNAI) or antisense oligonucleotide (ASO) technologies can be
utilized to specifically target and degrade RBP-encoding mRNAs or interfere
with their binding to viral RNAs [38]. This strategy allows for precise and
customizable regulation of RBP function, offering a versatile platform for
combating a wide range of viral infections. Furthermore, the emerging field
of CRISPR-based therapeutics presents exciting possibilities for targeting
RBPs or their interactions with viral components [39]. CRISPR systems can
be engineered to selectively edit RBP-encoding genes or disrupt RBP-viral
protein interactions at the genomic level, providing a long-lasting and
potentially curative approach to antiviral therapy.

Future Directions in Research on Viral Hijacking of RBPs and Therapeutic
Implications

As our understanding of RNA-binding proteins (RBPs) continues to evolve,
particularly in the context of viral infections, several key areas emerge as
promising avenues for future research. These directions not only deepen our
understanding of viral pathogenesis but also offer potential therapeutic
targets for combating viral diseases. Firstly, elucidating the specific
mechanisms by which viruses hijack host RBPs is essential. This entails
deciphering the intricacies of RBP-viral RNA interactions, understanding the
structural dynamics of RBP complexes formed with viral proteins, and
delineating the functional consequences of these interactions on viral
replication and host immune responses. Advanced molecular and structural
biology techniques, such as cryo-electron microscopy and cross-linking
mass spectrometry, can provide invaluable insights into these processes.
Secondly, exploring the role of RBPs in orchestrating host antiviral defenses
represents a promising avenue. RBPs are known to regulate diverse aspects
of RNA metabolism, including mRNA translation, stability, and localization,
which are crucial for mounting an effective antiviral response. Investigating
how viruses manipulate these processes to evade host immune surveillance
and counteract antiviral mechanisms could uncover novel therapeutic targets
for bolstering host defenses against viral infections. Furthermore,
understanding the impact of viral hijacking of RBPs on host cellular
pathways and signaling networks is crucial. Viruses often exploit host RBPs
to dysregulate cellular processes, leading to pathological consequences such
as inflammation, apoptosis, and oncogenesis. Unraveling the molecular
underpinnings of these interactions could unveil new therapeutic strategies
aimed at restoring cellular homeostasis and mitigating virus-induced
pathologies. In terms of therapeutic implications, targeting RBP-viral
interactions holds immense promise for antiviral drug development. Small
molecules, peptides, or nucleic acid-based therapeutics that disrupt critical
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RBP-viral complexes could inhibit viral replication and propagation.
Moreover, immunotherapeutic approaches that harness the host immune
response to target virus-hijacked RBPs offer innovative strategies for
controlling viral infections.

Thus, future research on viral hijacking of RBPs should focus on elucidating
the molecular mechanisms underlying these interactions, exploring their
impact on host immune responses and cellular pathways, and leveraging this
knowledge to develop novel therapeutic interventions against viral diseases.

Conclusion

In conclusion, our review has shed light on the intricate interplay between
viruses and host RNA-binding proteins (RBPs), illuminating their crucial
roles in viral replication and pathogenesis. Through a comprehensive
analysis of current research, several key findings have emerged. Firstly,
viruses employ diverse strategies to hijack host RBPs, exploiting their
regulatory functions to promote viral replication and evade host immune
responses. Secondly, the dysregulation of RBP-mediated RNA metabolism
by viruses contributes to the pathogenesis of viral diseases, leading to altered
host cellular pathways and immune dysregulation. Furthermore, targeting
RBP-viral interactions presents a promising therapeutic approach for
combating viral infections, with the potential to inhibit viral replication and
mitigate virus-induced pathologies. However, despite significant progress in
this field, there remains much to be explored. The complexity of viral-host
interactions necessitates further research to fully elucidate the molecular
mechanisms underlying RBP-mediated viral hijacking. Additionally,
understanding the dynamic interplay between RBPs and viral proteins across
different stages of the viral life cycle is essential for the development of
targeted antiviral therapies. Moreover, the identification of novel RBP-viral
interactions and the characterization of their functional consequences offer
new opportunities for therapeutic intervention.

Therefore, continued research efforts aimed at unraveling the intricacies of
viral hijacking of host RBPs are crucial. By deepening our understanding of
these interactions, we can uncover new therapeutic targets and develop more
effective antiviral strategies. Ultimately, advancing our knowledge of viral-
host interactions holds immense promise for the development of novel
therapeutics that can combat a wide range of viral infections, thereby
improving clinical outcomes and reducing the global burden of viral
diseases.

References

1. Oliveira C, Faoro H, Alves LR, Goldenberg S. (2017). RNA-
binding proteins and their role in the regulation of gene expression
in Trypanosoma cruzi and Saccharomyces cerevisiae. Genet Mol
Biol ;40(1):22-30.

2. Selvaraj, C., Shri, GR, Vijayakumar, R., Alothaim, AS, Ramya, S.
(2022). Viral hijacking mechanism in humans through protein—
protein interactions. Advances in Protein Chemistry and Structural
Biology.

3. Embarc - Buh, A., Francisco - Velilla, R., & Martinez-Salas, E.
(2021). RNA-Binding Proteins at the Host-Pathogen Interface
Targeting Viral Regulatory Elements. Viruses.

4. Zhenghe Li & Peter D. Nagy. (2011). Diverse roles of host RNA
binding proteins in RNA virus replication, RNA Biology, 8:2, 305-
315,

5. Tarjani N. Shukla, Jane Song & Zachary T. Campbell. (2020).
Molecular entrapment by RNA: an emerging tool for disrupting
protein—RNA interactions in vivo, RNA Biology, 17:4, 417-424.

6. Iselin, L., Palmalux , N., Kamel, W., Simmonds, P., Mohammed,
S., et al. (2022). Uncovering viral RNA-host cell interactions on a
proteome-wide scale. Trends in Biochemical Sciences.

7. Garcia-Moreno M, Jarvelin Al, Castello A. (2018). Unconventional
RNA-binding proteins step into the virus-host battlefront. Wiley
Interdiscip Rev RNA;9(6): e 1498.

Page 4 of 3


https://www.scielo.br/j/gmb/a/D7g4LJWWK47qGmvJn6vGbNb/?lang=en
https://www.scielo.br/j/gmb/a/D7g4LJWWK47qGmvJn6vGbNb/?lang=en
https://www.scielo.br/j/gmb/a/D7g4LJWWK47qGmvJn6vGbNb/?lang=en
https://www.scielo.br/j/gmb/a/D7g4LJWWK47qGmvJn6vGbNb/?lang=en
https://www.sciencedirect.com/science/article/pii/S1876162322000335
https://www.sciencedirect.com/science/article/pii/S1876162322000335
https://www.sciencedirect.com/science/article/pii/S1876162322000335
https://www.sciencedirect.com/science/article/pii/S1876162322000335
https://www.mdpi.com/1999-4915/13/6/952
https://www.mdpi.com/1999-4915/13/6/952
https://www.mdpi.com/1999-4915/13/6/952
https://www.tandfonline.com/doi/abs/10.4161/rna.8.2.15391
https://www.tandfonline.com/doi/abs/10.4161/rna.8.2.15391
https://www.tandfonline.com/doi/abs/10.4161/rna.8.2.15391
https://www.tandfonline.com/doi/abs/10.1080/15476286.2020.1717059
https://www.tandfonline.com/doi/abs/10.1080/15476286.2020.1717059
https://www.tandfonline.com/doi/abs/10.1080/15476286.2020.1717059
https://www.cell.com/trends/biochemical-sciences/fulltext/S0968-0004(21)00169-9
https://www.cell.com/trends/biochemical-sciences/fulltext/S0968-0004(21)00169-9
https://www.cell.com/trends/biochemical-sciences/fulltext/S0968-0004(21)00169-9
https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/wrna.1498
https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/wrna.1498
https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/wrna.1498

J. Clinical and Laboratory Research

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Lu, X., Zhong, J., Liu, L., Zhang, W., Zhao, S., et al. (2022). The
function and regulatory mechanism of RNA-binding proteins in
breast cancer and their future clinical treatment prospects. Frontiers
in Oncology.

Lépez-Ulloa, B., Fuentes, Y., Pizarro-Ortega, MS, & Loépez -
Lastra, M. (2022). RNA-Binding Proteins as Regulators of Internal
Initiation of Viral mMRNA Translation. Viruses.

Dicker, K., Javelin, Al, Garcia-Moreno, M., & Castell6 , A. (2021).
The importance of virion-incorporated cellular RNA-Binding
Proteins in viral particle assembly and infectivity. Seminars in Cell
& Developmental Biology.

Van Wijk, N., Zohar, K., & Linial , M. (2022). Challenging Cellular
Homeostasis: Spatial and Temporal Regulation of miRNAs.
International Journal of Molecular Sciences.

Choi, KH (2011). Viral Polymerases. Advances in Experimental
Medicine and Biology.

Sabariegos , R., Albentosa -Gonzélez, L., Palmero, B., Clemente-
Casares, P., Ramirez , E., et al. (2021). Akt Phosphorylation of
Hepatitis C Virus NS5B Regulates Polymerase Activity and
Hepatitis C Virus Infection. Frontiers in Microbiology.

Taniguchi, 1., Mabuchi, N., & Ohno, M. (2014). HIVV-1 Rev protein
specifies the viral RNA export pathway by suppressing TAP/NXF1
recruitment. Nucleic Acids Research.

Wang, Y., Zhang, H., Lei, N., Du, C., Zhang, Z., et al. (2019).
ANP32A and ANP32B are key factors in the Rev dependent CRM1
pathway for nuclear export of HIVV-1 unspliced mMRNA. bioRxiv
(Cold Spring Harbor Laboratory).

Sean, P., Nguyen, JHC, & Semler, BL (2008). The linker domain
of poly( rC ) binding protein 2 is a major determinant in poliovirus
cap-independent translation. Virology.

Daisy W. Leung, Kathleen C. Prins, Christopher F. Basler & Gaya
K. Amarasinghe. (2010) Ebolavirus VP35 is a multifunctional
virulence factor, Virulence, 1:6, 526-531.

Thomas M, Sonntag E, Muller R, Schmidt S, Zielke B, et al. (2015).
pUL69 of Human Cytomegalovirus Recruits the Cellular Protein
Arginine Methyltransferase 6 via a Domain That Is Crucial for
MRNA Export and Efficient Viral Replication. J Virol. 89.

Lloyd, RE. (2015). Nuclear proteins hijacked by mammalian
cytoplasmic plus strand RNA viruses. Virology.

Girardi, E., Pfeffer, S., Baumert, TF, & Majzoub, K. (2021).
Roadblocks and fast tracks: How RNA binding proteins affect the
viral RNA journey in the cell. Seminars in Cell & Developmental
Biology.

Zhu, Z., Yang, X., Huang, C., & Liu, L. (2023). The Interferon-
Induced Protein with Tetratricopeptide Repeats Repress Influenza
Virus Infection by Inhibiting Viral RNA Synthesis. Viruses.

Min, J,, Li, Y., Li, X., Wang, M., Li, H., et al. (2023). The circRNA
circVAMP3 restricts influenza A virus replication by interfering
with NP and NS1 proteins. PLoS Pathogens.

Wang, Y., & Zhao, X. (2020). Human Cytomegalovirus Primary
Infection and Reactivation: Insights From Virion-Carried
Molecules. Frontiers in Microbiology.

Auctores Publishing LLC — Volume 7(1)-136 www.auctoresonline.org
ISSN: 2768-0487

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Copy rights@ Angyiba Serge Andigema.

Stern- Ginossar, N., Thompson, SR, Mathews, MB, & Mohr, I.
(2018). Translational Control in Virus-Infected Cells. Cold Spring
Harbor Perspectives in Biology.

Mehta, M., Raguraman, R., Ramesh, R., & Munshi, A. (2022).
RNA binding proteins (RBPs) and their role in DNA damage and
radiation response in cancer. Advanced Drug Delivery Reviews.
Cai, C, Tang, Y., Xu, G., & Zheng, C. (2021). The crosstalk
between viral RNA- and DNA-sensing mechanisms. Cellular and
Molecular Life Sciences.

Gokhale, NS, Vazquez, C., & Horner, SM (2014). Hepatitis C virus:
strategies to evade antiviral responses. Future Virology.

Pickard, A., McDade, SS, McFarland, M., McCluggage, WG,
Wheeler, CM, et al. (2015). HPV16 Down-Regulates the Insulin-
Like Growth Factor Binding Protein 2 to Promote Epithelial
Invasion in Organotypic Cultures. PLoS Pathogens.

Cheerathodi, MR, & Meckes, DG. (2018). The Epstein—Barr virus
LMP1 interactome: biological implications and therapeutic targets.
Future Virology.

Mahajan, S., Choudhary, S., & Kumar, P. (2021). Antiviral
strategies targeting host factors and mechanisms obliging + sSRNA
viral pathogens. Bioorganic & Medicinal Chemistry.

Buchwald, P. (2022). Developing Small-Molecule Inhibitors of
Protein-Protein Interactions Involved in Viral Entry as Potential
Antivirals for COVID-19. Frontiers in Drug Discovery.

Powdrill, MH, Bernatchez, JA, & Gotte, M. (2010). Inhibitors of
the Hepatitis C Virus RNA-Dependent RNA Polymerase NS5B.
Viruses.

Zhao, M., Wang, L., & Li, S. (2017). Influenza A Virus—Host
Protein Interactions Control Viral Pathogenesis. International
Journal of Molecular Sciences.

Crespo, R., Rao, S., & Mahmoudi, T. (2022). HibeRNAtion : HIV-
1 RNA Metabolism and Viral Latency. Frontiers in Cellular and
Infection Microbiology.

Rodriguez-Salazar, CA, Van Tol, S., Mailhot, O., Galdino, GT,
Teruel, N., Zhang, L., et al. (2023). Ebola Virus VP35 Interacts
Non-Covalently with Ubiquitin Chains to Promote Viral
Replication Creating New Therapeutic Opportunities . bioRxiv
(Cold Spring Harbor Laboratory).

Li, A,, Bouhss, A., Clément, M., Bauvais , C., Taylor, JP, Bollot ,
G. et al. (2023). Using the structural diversity of RNA: protein
interfaces to selectively target RNA with small molecules in cells:
methods and perspectives . Frontiers in Molecular Biosciences.
Sztuba-Solinska J, Chavez-Calvillo G, Cline SE. (2019). Unveiling
the druggable RNA targets and small molecule therapeutics. Bioorg
Med Chem;27(10):2149-2165.

Zhang H, Qin C, A C, Zheng X, Wen S, et al. (2021). Application
of the CRISPR/Cas9-based gene editing technique in basic
research., diagnosis, and therapy of cancer. Mol Cancer ;20(1):126.
Chery J. (2016). RNA therapeutics: RNAi and antisense
mechanisms and clinical applications. Postdoc J ;4(7):35-50.

Page 5 of 3


https://www.frontiersin.org/articles/10.3389/fonc.2022.929037/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.929037/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.929037/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.929037/full
https://www.mdpi.com/1999-4915/14/2/188
https://www.mdpi.com/1999-4915/14/2/188
https://www.mdpi.com/1999-4915/14/2/188
https://www.sciencedirect.com/science/article/pii/S1084952120300628
https://www.sciencedirect.com/science/article/pii/S1084952120300628
https://www.sciencedirect.com/science/article/pii/S1084952120300628
https://www.sciencedirect.com/science/article/pii/S1084952120300628
https://www.mdpi.com/1422-0067/23/24/16152
https://www.mdpi.com/1422-0067/23/24/16152
https://www.mdpi.com/1422-0067/23/24/16152
https://link.springer.com/chapter/10.1007/978-1-4614-0980-9_12
https://link.springer.com/chapter/10.1007/978-1-4614-0980-9_12
https://www.frontiersin.org/articles/10.3389/fmicb.2021.754664/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.754664/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.754664/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.754664/full
https://academic.oup.com/nar/article-abstract/42/10/6645/2437460
https://academic.oup.com/nar/article-abstract/42/10/6645/2437460
https://academic.oup.com/nar/article-abstract/42/10/6645/2437460
https://www.jbc.org/article/S0021-9258(20)33778-9/abstract
https://www.jbc.org/article/S0021-9258(20)33778-9/abstract
https://www.jbc.org/article/S0021-9258(20)33778-9/abstract
https://www.jbc.org/article/S0021-9258(20)33778-9/abstract
https://www.sciencedirect.com/science/article/pii/S004268220800319X
https://www.sciencedirect.com/science/article/pii/S004268220800319X
https://www.sciencedirect.com/science/article/pii/S004268220800319X
https://www.tandfonline.com/doi/abs/10.4161/viru.1.6.12984%4010.1080/tfocoll.2023.0.issue-Haemorrhagic-Fever-Viruses
https://www.tandfonline.com/doi/abs/10.4161/viru.1.6.12984%4010.1080/tfocoll.2023.0.issue-Haemorrhagic-Fever-Viruses
https://www.tandfonline.com/doi/abs/10.4161/viru.1.6.12984%4010.1080/tfocoll.2023.0.issue-Haemorrhagic-Fever-Viruses
https://journals.asm.org/doi/abs/10.1128/jvi.01399-15
https://journals.asm.org/doi/abs/10.1128/jvi.01399-15
https://journals.asm.org/doi/abs/10.1128/jvi.01399-15
https://journals.asm.org/doi/abs/10.1128/jvi.01399-15
https://www.sciencedirect.com/science/article/pii/S0042682215001373
https://www.sciencedirect.com/science/article/pii/S0042682215001373
https://www.sciencedirect.com/science/article/pii/S1084952120300914
https://www.sciencedirect.com/science/article/pii/S1084952120300914
https://www.sciencedirect.com/science/article/pii/S1084952120300914
https://www.sciencedirect.com/science/article/pii/S1084952120300914
https://www.mdpi.com/1999-4915/15/7/1412
https://www.mdpi.com/1999-4915/15/7/1412
https://www.mdpi.com/1999-4915/15/7/1412
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1011577
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1011577
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1011577
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2020.01511
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2020.01511
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2020.01511
https://cshperspectives.cshlp.org/content/11/3/a033001.short
https://cshperspectives.cshlp.org/content/11/3/a033001.short
https://cshperspectives.cshlp.org/content/11/3/a033001.short
https://www.sciencedirect.com/science/article/pii/S0169409X22004598
https://www.sciencedirect.com/science/article/pii/S0169409X22004598
https://www.sciencedirect.com/science/article/pii/S0169409X22004598
https://link.springer.com/article/10.1007/s00018-021-04001-7
https://link.springer.com/article/10.1007/s00018-021-04001-7
https://link.springer.com/article/10.1007/s00018-021-04001-7
https://www.futuremedicine.com/doi/abs/10.2217/fvl.14.89
https://www.futuremedicine.com/doi/abs/10.2217/fvl.14.89
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004988
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004988
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004988
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004988
https://www.futuremedicine.com/doi/abs/10.2217/fvl-2018-0120
https://www.futuremedicine.com/doi/abs/10.2217/fvl-2018-0120
https://www.futuremedicine.com/doi/abs/10.2217/fvl-2018-0120
https://www.sciencedirect.com/science/article/pii/S0968089621003643
https://www.sciencedirect.com/science/article/pii/S0968089621003643
https://www.sciencedirect.com/science/article/pii/S0968089621003643
https://www.frontiersin.org/articles/10.3389/fddsv.2022.898035/full
https://www.frontiersin.org/articles/10.3389/fddsv.2022.898035/full
https://www.frontiersin.org/articles/10.3389/fddsv.2022.898035/full
https://www.mdpi.com/1999-4915/2/10/2169
https://www.mdpi.com/1999-4915/2/10/2169
https://www.mdpi.com/1999-4915/2/10/2169
https://www.mdpi.com/1422-0067/18/8/1673
https://www.mdpi.com/1422-0067/18/8/1673
https://www.mdpi.com/1422-0067/18/8/1673
https://www.frontiersin.org/articles/10.3389/fcimb.2022.855092/full
https://www.frontiersin.org/articles/10.3389/fcimb.2022.855092/full
https://www.frontiersin.org/articles/10.3389/fcimb.2022.855092/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10369991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10369991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10369991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10369991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10369991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10687564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10687564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10687564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10687564/
https://www.sciencedirect.com/science/article/pii/S0968089618321084
https://www.sciencedirect.com/science/article/pii/S0968089618321084
https://www.sciencedirect.com/science/article/pii/S0968089618321084
https://link.springer.com/article/10.1186/s12943-021-01431-6
https://link.springer.com/article/10.1186/s12943-021-01431-6
https://link.springer.com/article/10.1186/s12943-021-01431-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4995773/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4995773/

J. Clinical and Laboratory Research

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here: Submit Manuscript

DOI:10.31579/2768-0487/136

Auctores Publishing LLC — Volume 7(4)-136 www.auctoresonline.org
ISSN: 2768-0487

Copy rights@ Angyiba Serge Andigema.

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

YV VY VVYYVY

At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/journal-of-clinical-and-
laboratory-research-

Page 6 of 6


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=83
https://auctoresonline.org/journals/journal-of-clinical-and-laboratory-research-
https://auctoresonline.org/journals/journal-of-clinical-and-laboratory-research-

