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Abstract: Bombyx mori Nucleopolyhedrovirus (BmNPV) is a baculovirus that has
been a major threat to the sericulture industry for decades. Through its envelope
protein, P64, which interacts with the host receptor, Bombyx mori gp64, BmNPV
attaches itself to silkworm cells. Clathrin-mediated endocytosis is the next
mechanism by which the virus enters cells. After much research, the entrance
mechanisms of BmNPV were shown to be a multi-step, intricate process. BmNPV
first attaches itself to the surface of the host cell through its envelope protein, P64.
Actin polymerization and clathrin-mediated endocytosis are two processes that are
triggered by this contact and aid in the internalization of viruses. After entering,
BmNPV uses the resources of the host cell to travel to the nucleus, where it
replicates. The paper review the virus's history, entry mechanisms, and replication

strategies.
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INTRODUCTION

According to Chinese mythology, some 5,000
years ago, Lei Zu, a fabled Chinese empress and the
Yellow Emperor's wife, created silk reeling and
silkworm breeding, which improved humankind's lot in
life. More than 60% of the losses from all silkworm
diseases are attributable to the pathogen Bombyx mori
nucleopolyhedrovirus  (BmNPV),  which  causes
significant harm to sericulture through the loss of
silkworm cocoons. A deadly disease is caused by the
double-stranded DNA virus known as BmNPV, which
infects silkworms. Through attachment to -certain
receptors, endocytosis, and uncoating, the virus enters
silkworm cells. Understanding how Bombyx mori
nucleopolyhedrovirus (BmNPV) enters and replicates in
silkworm cells is essential to comprehending viral
pathogenesis.  BmNPV  uses  clathrin-mediated
endocytosis to enter silkworm cells.

Clathrin-mediated endocytosis allows BmNPV
to enter silkworm cells, and actin polymerization is
necessary for internalization (Zhang et al., 2017).

Following invasion, the virus uses the resources of the
host cell to multiply in the nucleus (Liu et al., 2018).
Examining these pathways can help create strategies to
improve silkworm resistance and control BmNPV
infection. The intricate relationships between the virus
and its host can be better understood with more
investigation into BmNPV entrance and reproduction.

Historical Development of BmNPV

When a silkworm sickness was first
documented in Japan in the 16th century, Bombyx mori
Nucleopolyhedrovirus (BmNPV) was born (Nagai
1914). But the illness wasn't recognized as a viral
infection until the 19th century (Ishikawa 1924). The
virus was isolated and described in 1914, and in the
1950s it was given the name Bombyx mori
Nucleopolyhedrovirus  (BmNPV) (Sm ith 1955).
BmNPYV was discovered to be a baculovirus in the 1960s,
which is a family of viruses that infect insects (Harrap
1966). Recombinant BmNPV vectors were made
possible by the advancement of genetic engineering
techniques in the 1980s (Maeda 1985).
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Since then, these vectors have been employed
in a number of processes, such as gene therapy and
biopesticides. A circular double-stranded DNA genome
of about 128 kbp was discovered when the BmNPV
genome was sequenced in the 1990s (Ayres 1992). This
discovery made it possible to investigate the molecular
biology and evolution of the virus in more detail. The
development of BmNPYV as a biopesticide in recent years
has made it a safer and greener substitute for chemical
pesticides.

Entry Mechanisms of BmNPV

Through its envelope protein, P64, which
interacts with the host receptor, Bombyx mori gp64,
BmNPV attaches itself to silkworm cells. Clathrin-
mediated endocytosis is the next mechanism by which
the virus enters cells (Xia et al., 2018). After much
research, the entrance mechanisms of BmNPV were
shown to be a multi-step, intricate process. BmNPV first
attaches itself to the surface of the host cell through its
envelope protein, P64 (Wang et al., 2014). Actin
polymerization (Liu et al., 2020) and clathrin-mediated
endocytosis (Zhang et al., 2017) are two processes that
are triggered by this contact and aid in the internalization
of viruses. After entering, BmNPYV uses the resources of
the host cell to travel to the nucleus, where it replicates
(Yang et al., 2015).

The virus exploits the host cell's endosomal
sorting complex required for transport (ESCRT)
mechanism to escape from the endosome and enter the
cytosol (Chen et al., 2018). Studies have also shown that
BmNPV can enter cells through a process of
phagocytosis, which involves the formation of a
phagocytic cup (Li et al., 2019). In addition, the virus can
exploit host cell signaling pathways, such as the
PI3K/Akt pathway, to promote entry and replication (Xu
et al., 2020).

Uncoating Mechanisms of BmNPV

After entry into the body, the viral nucleocapsid
is released into the cytosol, where it undergoes
decapping. The viral protein P39 plays a crucial role in
decapping. The decay mechanisms of Bombyx mori
nucleopolyhedrovirus (BmNPV) involve the release of
viral DNA from the capsid into the cytosol of the host
cell. Studies have shown that the degradation of BmNPV
is a complex process, requiring the interaction of
multiple viral proteins and host cell factors. The process
begins with the binding of the viral protein P64 to the
host cell surface, causing a conformational change of the
capsid (Wang et al., 2014). This is followed by the
release of the viral protein P39, which interacts with the
host cell actin protein to facilitate disassembly (Zhang et
al., 2017). Other studies have shown that BmNPV
degradation also requires host cell protease activity

(Chen et al., 2018) and is regulated by the viral protein
P49 (Xu et al., 2020).

Mechanisms of Replication in BmNPV

BmNPV replicates in the nucleus of the
silkworm cell, where it transcribes its genome and
replicates its DNA. The viral protein, IE1, regulates
transcription and replication. The replication of Bombyx
mori nucleopolyhedrovirus (BmNPV) involves a
complex interaction between the viral components and
the host cell. Transcription is mediated by the viral
protein P143 (Yang et al., 2015), and the host cell protein
elF4E regulates viral mRNA translation (Lee et al.,
2016). Viral DNA replication is initiated by P35 (Chen
et al., 2017) and requires host cell topoisomerase II
(Zhang et al., 2018). In addition, P49 regulates viral
replication and translation (Xu et al., 2020).
Transcription mechanisms

BmNPV transcribes its genome through a
complex process that involves many bacterial and host
factors. The viral protein, LEF1, regulates the initiation
of transcription. The transcription mechanisms of
Bombyx mori nucleopolyhedrovirus (BmNPV) are
complex and involve multiple viral and host factors. This
virus encodes its own RNA polymerase P143, which is
responsible for the transcription of viral genes (Yang et
al., 2015). However, host cell factors, such as the
transcriptional coactivator PC4, are required for efficient
transcription (Li et al., 2016). The transcriptional
regulation of BmNPV is mediated by various viral
proteins, including the immediate early protein IE1. It
acts as an activator (Chen et al., 2017). In addition, the
virus utilizes cellular signaling. Pathways such as the
PI3K/Akt pathway are involved in the regulation of
transcription (Xu et al., 2020). Studies have shown that
BmNPV transcription is a highly regulated process
involving both host and host factors (Zhang et al., 2018).
The virus uses several strategies to manipulate the host
cell’s transcriptional ~machinery, including the
incorporation of host factors into viral targets (Liu ef al.,
2018).

Future Direction

Studying the molecular interactions between
BmNPV and host cells to identify potential targets for
antiviral therapy, developing novel antiviral strategies,
such as RNA interference or CRISPR/Cas9 genome
editing, to control BmNPV infection, and exploring the
potential of BmNPV as a vector for gene therapy or
biotechnological applications will be a promising future
in the field, and further research into the genetic diversity
and evolution of BmNPV to understand its impact on
silkworm populations will be necessary.
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CONCLUSION

BmNPV is a complex virus with a rich history
and diverse genetic composition. The molecular
mechanisms of BmNPV entry and replication are
complex and involve multiple viral and host factors.
Understanding the molecular mechanisms of BmNPV
entry and replication in silkworm cells is essential for the
development of effective antiviral strategies. This review
provides a comprehensive basis for future research into
the biology of BmNPV and its interactions with ho st
cells, with potential applications in antiviral therapy and
biotechnology.
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