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DESCRIPTION
Gag proteins are a group of viral proteins found in retroviruses, a 
family of RNA viruses. Retroviruses are unique because they can 
reverse transcribe their RNA genome into DNA, which is then 
integrated into the host cell's genome. Gag proteins play an 
important role in the assembly and release of new viral particles. 
The term "Gag" stands for "Group-specific Antigen," and these 
proteins are called group-specific because they are common to all 
retroviruses. Gag proteins are synthesized as precursor 
polyproteins, and they are later cleaved into individual 
functional proteins. The assembly of new retroviral particles 
begins with the translation of the Gag polyprotein and its 
subsequent transport to the plasma membrane. Once there, the 
Gag proteins self-assemble into immature viral particles. The 
protease enzyme then cleaves the Gag polyprotein into its 
individual components, leading to the maturation of the virus 
particle. The mature virus can then buds off from the host cell 
and infect new cells.

Human immunodeficiency virus

HIV is a retrovirus, and its genome is composed of RNA. Gag is 
one of the three major polyproteins produced by the HIV 
genome, along with Pol (Polymerase) and Env (Envelop). The 
Gag polyprotein is initially synthesized as a large precursor and is 
subsequently cleaved by the viral protease into its individual 
functional proteins during the late stages of the viral life cycle. 
This cleavage is essential for the maturation of the viral particle, 
allowing it to become infectious. Understanding the function of 
is essential Gag proteins for developing antiretroviral therapies, 
as disrupting their roles in the viral life cycle can inhibit the 
replication of retroviruses like HIV.

Functions of Gag proteins

Capsid (p24, CA): The capsid protein forms the outer shell of 
the HIV virion, protecting the viral RNA and enzymes. After 
assembly, the capsid protein encloses the viral RNA and 
associated proteins to form the mature viral core.

Matrix (p17, MA): The matrix protein lies just beneath the viral 

envelope and is involved in targeting the virus to the host cell 
membrane during assembly. It plays a role in the binding of the 
viral core to the inner surface of the plasma membrane.

Nucleocapsid (p7, NC): The nucleocapsid protein binds to the 
viral RNA genome, facilitating its packaging into the newly 
forming virus particle. NC is crucial for maintaining the 
integrity of the viral RNA and is involved in the reverse 
transcription process.

p6: The p6 protein contains a late domain that is involved in the 
release of mature virions from the infected cell. It interacts with 
cellular factors, such as the ESCRT (Endosomal Sorting 
Complex Required for Transport) machinery, facilitating the 
final stages of the virus life cycle.

Physiology of HIV infection

HIV is primarily transmitted through contact with certain body 
fluids such as blood, semen, vaginal fluids, rectal fluids, and 
breast milk from a person who has HIV. The most common 
modes of transmission include unprotected sexual intercourse, 
sharing of needles or syringes among drug users, and from an 
infected mother to her child during childbirth or breastfeeding. 
The HIV life cycle involves several stages, including attachment 
and entry into host cells (usually CD4-positive T cells), reverse 
transcription of viral RNA into DNA, integration of viral DNA 
into the host cell genome, transcription and translation of viral 
genes, assembly of new virions, and release of mature viruses 
from the infected cell.

Clinical significance

Acute HIV Infection: The initial stage after infection, often 
characterized by flu-like symptoms.

Clinical latency: A long period without symptoms, but the virus 
is still active and replicating.

AIDS: The final stage of HIV infection, where the immune 
system is severely damaged, and opportunistic infections or 
cancers occur.
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CONCLUSION
Understanding the functions of Gag proteins is not only
fundamental for elucidating the intricacies of HIV replication
but also holds significant implications for antiretroviral drug
development. Targeting specific stages of the viral life cycle
associated with Gag proteins provides a potential strategy for
disrupting HIV replication and mitigating the progression of the
disease. As ongoing research continues to unravel the
complexities of HIV and its interactions with host cells, the
knowledge of Gag proteins remains a focal point in the pursuit
of effective therapeutic interventions and preventive measures
against HIV infection.
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Diagnosis: HIV is diagnosed through blood tests that detect 
antibodies to the virus or the virus itself. Early diagnosis and 
treatment are essential for managing the progression of the 
disease.

Treatment: Antiretroviral Therapy (ART) is the standard 
treatment for HIV. ART helps suppress the virus, maintain a 
healthy immune system, and reduce the risk of transmission. It 
involves a combination of drugs targeting different stages of the 
viral life cycle.

Prevention: Prevention strategies include safe sex practices, the 
use of pre-exposure prophylaxis for high-risk individuals, and the 
promotion of needle exchange programs. Condom use and 
education about HIV transmission are also crucial components 
of prevention efforts.
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