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How HIV Infects Cells: Answer Key

HIV, or Human Immunodeficiency Virus, is a retrovirus that attacks the immune system, specifically
targeting CD4+ T cells, which are crucial for the body’s ability to fight infections. Understanding how
HIV infects cells is vital for developing effective treatments and preventive measures. This article
delves into the intricate process of HIV infection, exploring its mechanisms, stages, and implications
for health.

Understanding HIV Structure

The first step in understanding how HIV infects cells is to examine its structure. HIV is comprised of
several essential components:

- Envelope: The outer layer of the virus, made up of lipids derived from the host cell membrane. It
contains viral proteins crucial for entry into host cells.
- Glycoproteins: The most notable are gp120 and gp41. Gp120 is responsible for binding to the CD4
receptor on host cells, while gp41 facilitates the fusion of the viral envelope with the host cell
membrane.
- Capsid: A protein shell that encases the viral RNA and enzymes necessary for replication, such as
reverse transcriptase.
- Viral RNA: The genetic material that is converted into DNA upon entering a host cell.



The Infection Process

The process of HIV infection can be broken down into several key stages:

1. Attachment

The infection begins when HIV comes into contact with a susceptible host cell. The virus uses its
gp120 glycoprotein to bind to the CD4 receptor found on the surface of T cells. This specific
interaction is crucial for the next steps in the infection process.

- Co-receptor Binding: After the initial attachment, the virus must also bind to a co-receptor, either
CCR5 or CXCR4. This additional binding is essential for the virus to enter the cell.

2. Fusion

Once HIV binds to the CD4 receptor and the co-receptor, the viral envelope fuses with the host cell
membrane, facilitated by the gp41 protein. This fusion process allows the viral contents to enter the
host cell.

- Membrane Fusion Mechanism: The conformational changes in gp41 bring the viral and cellular
membranes close together, allowing the viral RNA and proteins to be released into the cytoplasm of
the host cell.

3. Reverse Transcription

Once inside the host cell, HIV's next step is to convert its RNA genome into DNA, a process carried out
by the enzyme reverse transcriptase.

- Reverse Transcriptase Functions:
- It synthesizes a complementary DNA strand (cDNA) using the viral RNA as a template.
- It also degrades the RNA strand, allowing for the formation of double-stranded viral DNA.

4. Integration

The newly formed viral DNA is transported into the nucleus of the host cell, where it must integrate
into the host's genomic DNA.

- Integration Mechanism: The viral enzyme integrase facilitates the insertion of the viral DNA into the
host genome, creating a provirus. This step is critical, as it allows HIV to remain latent in the host cell
and evade the immune response.



5. Replication

Once integrated, the proviral DNA can be transcribed into mRNA, which serves as a template for
producing new viral proteins.

- Transcription and Translation:
- The host cell's machinery transcribes the viral DNA into RNA.
- This RNA is translated into viral proteins, which include structural proteins and enzymes necessary
for new virions.

6. Assembly and Budding

After replication and translation, new viral components are assembled at the host cell's membrane.

- Virion Assembly: The structural proteins and RNA genomes gather at the cell membrane, forming
new virions.
- Budding Process: Newly formed virions bud off from the host cell, acquiring a portion of the cell
membrane, which becomes their envelope. This step allows the virus to exit and infect other cells.

Cellular Impact of HIV Infection

The infection of CD4+ T cells by HIV leads to significant consequences for the immune system.

1. Immune System Depletion

As HIV replicates, it leads to the gradual depletion of CD4+ T cells, which are essential for
orchestrating an effective immune response.

- CD4+ T Cell Count: A decline in CD4+ T cells results in immunosuppression, making the individual
more susceptible to opportunistic infections and certain cancers.

2. Chronic Inflammation

HIV infection may also lead to chronic inflammation, which can further damage the immune system
and contribute to the development of comorbid conditions.

- Cytokine Release: Infected cells release pro-inflammatory cytokines, which can affect both infected
and uninfected cells.



3. Latency and Reservoirs

HIV can establish latency in certain cell types, allowing it to persist in the body despite antiretroviral
therapy.

- Latent Reservoirs: These reservoirs pose a significant challenge for eradication efforts, as the virus
can reactivate and lead to renewed viral replication.

Prevention and Treatment Strategies

Understanding how HIV infects cells has led to various prevention and treatment strategies to combat
the virus.

1. Antiretroviral Therapy (ART)

ART is the cornerstone of HIV treatment, involving a combination of medications that target different
stages of the HIV life cycle.

- Types of Antiretroviral Drugs:
- NRTIs (Nucleoside Reverse Transcriptase Inhibitors): Block reverse transcriptase.
- NNRTIs (Non-Nucleoside Reverse Transcriptase Inhibitors): Bind to and inhibit reverse transcriptase.
- PIs (Protease Inhibitors): Inhibit the protease enzyme, preventing viral assembly.
- Integrase Inhibitors: Block the integrase enzyme, preventing viral DNA from integrating into the host
genome.

2. Pre-exposure Prophylaxis (PrEP)

PrEP involves the use of antiretroviral medication by HIV-negative individuals at high risk of infection
to prevent HIV acquisition.

- Effectiveness: When taken consistently, PrEP can reduce the risk of HIV infection by up to 99%.

3. Education and Awareness

Preventing HIV transmission also relies on education and awareness initiatives to inform individuals
about the virus, modes of transmission, and safe practices.

- Safe Practices: Encouraging the use of condoms, regular testing, and reducing the number of sexual
partners can significantly lower transmission risk.



Conclusion

Understanding how HIV infects cells is crucial for developing effective treatments and preventive
measures. The complex interplay between the virus and the host immune system highlights the
challenges in combating HIV. Continued research into the mechanisms of HIV infection and the
development of innovative therapies is vital for improving the lives of those affected by this virus.
Through education, awareness, and effective medical interventions, we can work towards reducing
the impact of HIV on individuals and communities worldwide.

Frequently Asked Questions

How does HIV enter human cells?
HIV enters human cells primarily by binding to the CD4 receptor on T-helper cells, followed by the
interaction with a co-receptor (CCR5 or CXCR4), which allows fusion of the viral envelope with the
host cell membrane.

What role does the HIV envelope protein play in infection?
The HIV envelope protein, gp120, is crucial for the virus's ability to attach to and enter host cells. It
facilitates the binding to CD4 and co-receptors, initiating the fusion process.

What happens to the HIV RNA once it enters a host cell?
Once inside the host cell, HIV RNA is reverse transcribed into DNA by the viral enzyme reverse
transcriptase. This DNA is then integrated into the host cell's genome by the integrase enzyme.

What is the significance of reverse transcription in HIV
infection?
Reverse transcription is significant because it converts viral RNA into DNA, allowing the virus to
integrate into the host cell's DNA and replicate along with the host cell's genetic material.

How does HIV replicate within a host cell?
After integration, the viral DNA is transcribed into mRNA, which then translates into viral proteins.
These proteins assemble with new viral RNA to form new HIV particles, which are released from the
host cell to infect more cells.

What mechanisms do host cells use to combat HIV infection?
Host cells utilize various mechanisms, including the activation of immune responses, production of
antiviral proteins, and apoptosis (programmed cell death) to eliminate infected cells and limit the
spread of the virus.

Can HIV infect cells other than T-helper cells?
Yes, HIV can also infect other immune cells, such as macrophages and dendritic cells, as well as some



neurons, which can contribute to the virus's persistence and the development of AIDS.
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艾滋病早期有哪些症状？ - 知乎
这道题问：艾滋病早期有哪些症状？我认为实际问的是：HIV 感染早期有什么症状？也就是我们最开始时讲的：HIV 病毒进入人体的最初阶段，身体会出现什么症状？ 一般来说，HIV
病毒会通 …

艾滋病毒 - 知乎
HIV（human immunodeficiency virus）即人类免疫缺陷病毒，由该病毒引起的疾病称为艾滋病，即获得性免疫缺陷综合征（acquired
immunodeficiency syndrome，AIDS）。该病毒可直接攻击 …

「人类免疫缺陷病毒（HIV）」是什么，存活条件和感染方式有哪 …
关于艾滋病病毒HIV本身已经有很多科普了，这里重点讨论一下目前关于HIV治疗的研究进展。 2018年9月27日，HIV治疗领域传来了两条喜讯。

Hiv感染风险? - 知乎
Jun 20, 2025 · HIV病毒是一种单链RNA病毒，RNA是非常不稳定的因为RNA分子没有DNA分子有着相同的双螺旋结构，HIV病毒最外层的gp120靠着范
德华力（弱作用力）连接，因此其非常 …

纯好奇，患了hiv的朋友，都是高危行为后多久出的症状？ - 知乎
感染HIV之后，感染者会经历三个时期：急性期、无症状期、艾滋病期。 急性期时，部分感染者会出现一些症状，部分感染者不会出现任何症状，所以我们无法根据症状去确认一个人是否感染
…

HIV皮疹会持续一个月以上吗? - 知乎
Jan 5, 2025 · HIV 皮疹 が1ヶ月以上続くことはありますか？この質問に対する回答を知るための情報が提供されています。

HIV 和 AIDS是一个东西吗？他们有什么区别？ - 知乎
Apr 7, 2023 · 如果仔细来分， HIV 感染者和艾滋病患者，是两个概念。 HIV感染者是指感染了HIV病毒，但因为是感染初期或者接受了治疗，身体健康状况良好的患者。
而艾滋病患者是指 …

都2025年了 HIV到底多久排除? - 知乎
HIV进入机体后，24～48小时到达局部淋巴结，5～10天就可以在外周血液中检测到病毒成分 [1]。 在HIV感染后，3～5天就可以在血液中检测到HIV RNA，随后病毒
在体内呈指数上升，在核酸 …

hiv几周排除四代? - 知乎
HIV进入机体后，24～48小时到达局部淋巴结，5～10天就可以在外周血液中检测到病毒成分 [1]。在HIV感染后，3～5天就可以在血液中检测到HIV RNA，随后病毒在
体内呈指数上升，在核酸 …

感染艾滋病（HIV病毒）后多久出现急性期症状呢？ - 知乎
多数HIV新感染者，2-4周都会出现急性期症状，其中以发烧最为常见，高危行为后，不发烧对于排除感染有一定的意义，起码对于稳定情绪很有帮助，要知道很多人都是行为后有点风吹草
动就 …
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艾滋病早期有哪些症状？ - 知乎
这道题问：艾滋病早期有哪些症状？我认为实际问的是：HIV 感染早期有什么症状？也就是我们最开始时讲的：HIV 病毒进入人体的最初阶段，身体会出现什么症状？ 一般来说，HIV
病毒会通过一些特定 …

艾滋病毒 - 知乎
HIV（human immunodeficiency virus）即人类免疫缺陷病毒，由该病毒引起的疾病称为艾滋病，即获得性免疫缺陷综合征（acquired
immunodeficiency syndrome，AIDS）。该 …

「人类免疫缺陷病毒（HIV）」是什么，存活条件和感染方式有哪些，目前的 …
关于艾滋病病毒HIV本身已经有很多科普了，这里重点讨论一下目前关于HIV治疗的研究进展。 2018年9月27日，HIV治疗领域传来了两条喜讯。

Hiv感染风险? - 知乎
Jun 20, 2025 · HIV病毒是一种单链RNA病毒，RNA是非常不稳定的因为RNA分子没有DNA分子有着相同的双螺旋结构，HIV病毒最外层的gp120靠着范
德华力（弱作用力）连接，因此其非常容易受到 …

纯好奇，患了hiv的朋友，都是高危行为后多久出的症状？ - 知乎
感染HIV之后，感染者会经历三个时期：急性期、无症状期、艾滋病期。 急性期时，部分感染者会出现一些症状，部分感染者不会出现任何症状，所以我们无法根据症状去确认一个人是否感染
了HIV。唯一能 …

Discover how HIV infects cells with our detailed answer key. Understand the mechanisms and
implications of HIV infection. Learn more now!
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