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Exploring the role of silencing of unintegrated HIV DNA in HIV replication cycle
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Early in HIV life cycle, HIV RNA genome is reverse transcribed into a double-stranded HIV DNA. HIV DNA is

then delivered into the nucleus, and integrated into the human genome by the HIV integrase protein, forming the

provirus. However, a portion of HIV DNA is not integrated (uinDNA), and is rapidly silenced. This mechanism is

common in retroviruses, but the molecular mechanism and biological significance of this silencing is still unclear. In this

study, we identified POLE3 protein as the HIV-1 uinDNA silencing factor by the Proteomics of Isolated Chromatin

segments (PICh) method and the siRNA screening using HIV-1 integrase mutant. Knockdown and knockout

experiments demonstrated POLE3 is transcriptional repressor of uinHIV-1 DNA with marginal effect on expression

from integrated provirus, unintegrated Murine Leukemia Virus, and plasmid DNA. Remarkedly depletion of POLE3

impairs HIV replication, suggesting transcriptional repression of uinDNA is beneficial for HIV-1 replication.
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