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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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HIV Life Cycle ↗

Stable identifier: R-HSA-162587

Diseases: Human immunodeficiency virus infectious disease

The life cycle of HIV-1 is divided into early and late phases, shown schematically in the figure. In the early phase, 
an HIV-1 virion binds to receptors and co-receptors on the human host cell surface (a), viral and host cell membranes 
fuse and the viral particle is uncoated (b), the viral genome is reverse transcribed and the viral preintegration 
complex (PIC) forms (c), the PIC is transported through the nuclear pore into the nucleoplasm (d), and the viral 
reverse transcript is integrated into a host cell chromosome (e). In the late phase, viral RNAs are transcribed from 
the integrated viral genome and processed to generate viral mRNAs and full-length viral genomic RNAs (f), the viral 
RNAs are exported through the nuclear pore into the cytosol (g), viral mRNAs are translated and the resulting viral 
proteins are post-translationally processed (h), core particles containing viral genomic RNA and proteins assemble at 
the host cell membrane and immature viral particles are released by budding. The released particles mature to 
become infectious (j), completing the cycle (Frankel and Young 1998; Miller and Bushman 1997). 
Most of the crucial concepts used to describe these processes were originally elucidated in studies of retroviruses 
associated with tumors in chickens, birds, and other animal model systems, and the rapid elucidation of the basic 
features of the HIV-1 life cycle was critically dependent on the intellectual framework provided by these earlier 
studies. This earlier work has been very well summarized (e.g., Weiss et al. 1984; Coffin et al. 1997); here for 
brevity and clarity we focus on experimental studies specific to the HIV-1 life cycle.
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Early Phase of HIV Life Cycle ↗

Location: HIV Life Cycle

Stable identifier: R-HSA-162594

Diseases: Human immunodeficiency virus infectious disease

In the early phase of HIV lifecycle, an active virion binds and enters a target cell mainly by specific interactions of 
the viral envelope proteins with host cell surface receptors. The virion core is uncoated to expose a viral 
nucleoprotein complex containing RNA and viral proteins. HIV RNA genome is reverse transcribed by the viral 
Reverse Transcriptase to form a cDNA copy, that gets inserted into host cell DNA. The viral Integrase enzyme is 
vital to carry out the integration of the viral cDNA into the host genome. The host DNA repair enzymes probably 
repair the breaks in DNA at the sites of integration.
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Late Phase of HIV Life Cycle ↗

Location: HIV Life Cycle

Stable identifier: R-HSA-162599

Diseases: Human immunodeficiency virus infectious disease

The late phase of the HIV-1 life cycle includes the regulated expression of the HIV gene products and the assembly 
of viral particles. The assembly of viral particles will be covered in a later release of Reactome. HIV-1 gene 
expression is regulated by both cellular and viral proteins. Although the initial activation of the HIV-1 transcription 
is facilitated by cellular transcription factors including NF-kappa B (Nabel and Baltimore, 1987), this activation 
results in the production of primarily short transcripts (Kao et al., 1987). Expression of high levels of the full length 
HIV-1 transcript requires the function of the HIV-1 Tat protein which promotes elongation of the HIV-1 transcript 
(reviewed in Karn, 1999; Taube et al. 1999; Liou et al., 2004; Barboric and Peterlin 2005). The HIV-1 Rev protein is 
required post-transcriptionally for the expression of the late genes. Rev functions by promoting the nuclear export of 
unspliced and partially spliced transcripts that encode the major structural proteins Gag, Pol and Env, and the 
majority of the accessory proteins (Malim et al., 1989; reviewed in Pollard and Malim 1998 .
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