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DESCRIPTION
Retroviruses are a unique class of viruses that utilize an 
enzyme called reverse transcriptase to convert their RNA 
genome into DNA, which then integrates into the host’s 
genome. This characteristic allows retroviruses to establish 
persistent infections, making them particularly challenging 
to eradicate. Among the most well-known retroviruses is the 
Human Immunodeficiency Virus (HIV), which causes Acquired 
Immunodeficiency Syndrome (AIDS). However, retroviruses 
encompass a broader category of viruses, many of which have 
significant implications for both human and animal health. This 
article provides a comprehensive examination of retroviruses, 
their structure, replication mechanisms, classification, impact 
on health, and ongoing research efforts. Retroviruses belong 
to the family Retroviridae, which includes several genera 
that infect a wide range of hosts, from humans to animals. 
Unlike most viruses that replicate through direct RNA or 
DNA synthesis, retroviruses undergo reverse transcription, 
a unique process that allows them to integrate into the host 
genome permanently. Single-stranded RNA genome unlike 
double-stranded DNA viruses, retroviruses carry their genetic 
material as RNA. Reverse transcriptase enzyme converts RNA 
into complementary DNA (cDNA). Integration into host DNA 
the viral DNA integrates into the host genome using an enzyme 
called integrase. Persistent infection once integrated, the viral 
genome can remain dormant or be activated for replication. 
Retroviruses share a similar structural composition, which 
consists of envelope a lipid bilayer derived from the host cell 
membrane, containing viral glycoproteins essential for binding 
and entry into host cells. Capsid A protective protein shell that 
encloses the viral RNA and enzymes. RNA Genome consists 
of two identical copies of single-stranded RNA. Enzymes 
reverse Transcriptase converts viral RNA into DNA. Integrase 
facilitates the integration of viral DNA into the host genome. 
Protease helps process viral proteins necessary for new virus 
formation. Retroviruses follow a unique replication cycle that 

involves six key stages attachment and Entry the virus binds 
to specific receptors on the host cell membrane, facilitating 
entry via fusion or endocytosis. Reverse Transcription once 
inside the host cell, reverse transcriptase converts the viral 
RNA into DNA. Integration the newly formed viral DNA is 
transported into the nucleus and integrated into the host 
genome by integrase. Transcription and Translation the host 
cell’s machinery transcribes and translates the viral genome, 
producing viral proteins. Assembly newly synthesized viral 
components assemble into immature virions. Maturation 
and Release protease processes the viral proteins, leading to 
the formation of mature, infectious virions that bud off from 
the host cell. Retroviruses are classified into two subfamilies 
lentivirus (e.g., HIV-1, HIV-2): Causes slow, progressive 
infections. Deltaretrovirus (e.g., Human T-cell leukemia virus, 
HTLV) associated with leukemia and neurological diseases. 
Gammaretrovirus (e.g., Murine leukemia virus) mainly found in 
rodents but has implications for cancer research. Betaretrovirus 
(e.g., Jaagsiekte sheep retrovirus) primarily infects animals. 
Alpharetrovirus (e.g., Rous sarcoma virus) involved in 
oncogenesis (cancer formation). Typically cause asymptomatic 
infections in primates and are not associated with disease in 
humans. Retroviruses have significant implications for human 
health, particularly in the context of infectious diseases and 
cancer. HIV is the most well-known retrovirus and the causative 
agent of AIDS. HIV targets CD4+ T cells, essential components 
of the immune system, progressively weakening immune 
defenses. If untreated, HIV infection leads to AIDS, a condition 
characterized by severe immune suppression and vulnerability 
to opportunistic infections.
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