ology,.
.\‘}""‘ V:

L R

A

ISSN: 24719315

%
<]
a
o
3
3

OPEN a ACCESS Freely available online

Applied Microbiology: Open Access

Opinion Article

Retroviruses: Structure, Replication and their Dual Role in Pathogenesis and

Biotechnology
Wahinkpe Topa’

Department of Microbiology, University of Melbourne, Melbourne, Australia

DESCRIPTION

Sporulation Retroviruses are a fascinating group of RNA viruses
that have played a significant role in virology and molecular
biology. These viruses are unique because of their ability to
reverse the usual flow of genetic information from DNA to
RNA, a hallmark feature facilitated by the enzyme reverse
transcriptase. Retroviruses are associated with various diseases,
including cancers, autoimmune conditions, and Acquired
Immunodeficiency Syndrome (AIDS). This article provides an
in-depth look at the structure, replication, classification, and
significance of retroviruses. Retroviruses are enveloped viruses
with a roughly spherical shape. Their size typically ranges from
80 to 120 nm in diameter. The viral genome is composed of
singlesstranded RNA, often consisting of two identical RNA
making diploid. This genome is
encapsulated by a protein core, which is surrounded by a lipid
envelope derived from the host cell membrane. Embedded
within this envelope are viral glycoproteins, essential for

molecules, retroviruses

recognizing and entering host cells. Encodes structural proteins
for the virus, including the capsid, matrix, and nucleocapsid.
Encodes reverse transcriptase, integrase, and protease, enzymes
replication. Encodes the surface and
glycoproteins  responsible for host cell
attachment and entry. Retroviruses bind to specific receptors on
the host cell surface via their envelope glycoproteins. This
interaction facilitates the fusion of the viral envelope with the

essential for wviral
transmembrane

host cell membrane, allowing the viral core to enter the
cytoplasm. Inside the host cell, the viral RNA is reverse-
transcribed into complementary DNA (cDNA) by the enzyme
reverse transcriptase. This process is error-prone, contributing to
the high mutation rate of retroviruses. The newly synthesized
cDNA is transported into the host cell nucleus, where it is
integrated into the host genome by the viral enzyme integrase.
The integrated viral DNA, termed a provirus, becomes a
permanent part of the host genome and can be transcribed like
any other cellular gene. The host cell machinery transcribes the
proviral DNA into viral RNA, which serves both as genomic
RNA for new virions and as mRNA for the synthesis of viral

proteins. Viral RNA and proteins assemble at the host cell
membrane, forming new virions. These virions acquire their
envelope as they bud off from the host cell, completing the
replication cycle. Retroviruses are classified into different genera
based on their genomic structure, replication mechanisms, and
pathogenicity. Includes HIV-1 and HIV-2, which cause AIDS.
Lentiviruses are known for their long incubation periods and
ability to infect non-dividing cells. Associated with cancer, these
retroviruses can activate oncogenes or disrupt tumor suppressor
genes. Also known as foamy viruses, these retroviruses are
generally non-pathogenic in humans but cause persistent
infections. Retroviruses have a profound impact on human
health. The most notable example is the causative agent of AIDS.
HIV targets CD4" T cells, leading to immune system suppression
and vulnerability to opportunistic infections. Without treatment,
HIV infection progresses to AIDS, a life-threatening condition.
Other retroviruses, like the Human T-cell Leukemia Virus
(HTLV), are linked to adult T-cell leukemia and tropical spastic
Para paresis. In addition to their pathogenicity, retroviruses have
been studied for their ability to integrate into host genomes,
which has implications for gene therapy and molecular biology
research. Retroviruses have been invaluable tools in molecular
biology and genetic engineering. Their ability to insert genetic
material into host cells has been harnessed in gene therapy,
where retroviral vectors deliver therapeutic genes to treat genetic
disorders. Additionally,
advanced our understanding of
transcription, and integration processes.

studying retroviral replication has

transcription,  reverse

CONCLUSION

Retroviruses are not only pathogens but also essential models for
understanding molecular and cellular biology. While they pose
significant health challenges, particularly through diseases like
HIV/AIDS and certain cancers, their unique properties have
also been harnessed for therapeutic advancements. Ongoing
research into retrovirus biology, pathogenesis, and treatment
strategies continues to provide insights into combating these
viruses and utilizing them for scientific progress.
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