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HTLV-1 inserts an ectopic CTCF-binding site into

the human genome
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HTLV-1 genes are encoded on both strands of the pro-
virus, such as tax in the plus and HBZ in the minus
strand. The HBZ gene is constitutively expressed from
the negative strand of the integrated provirus, whereas
plus-strand expression, required for viral propagation to
uninfected cells, is expressed only intermittently in vivo,
perhaps to escape from host immune surveillance. How-
ever, it remains unknown what regulates this pattern of
proviral transcription in vivo. We have found that CTCF
binds to the HTLV-1 provirus. CTCF is a DNA-binding
protein that plays a fundamental role in controlling
higher-order chromatin structure and gene expression
in vertebrates. We identified several candidate regions
for CTCF binding in the HTLV-1 genome. Chromatin
immunoprecipitation assays showed that CTCF bound
selectively to the pX region of HTLV-1. Furthermore,
electromobility shift assays revealed that CTCF bound
directly to the pX DNA sequence. Consistent with the
CTCEF binding, there was a sharp border of histone
modification patterns at the pX region, consistent with
CTCF’s role as a chromatin insulator. Finally, the
CTCEF-binding region (1bp) showed enhancer-blocking
activity. The CTCF binding and epigenetic border were
detectable not only in HTLV-1 cell lines and ATL cell
lines but also in fresh PBMCs of ATL patients. These
observations suggest that CTCF plays a central role in
the regulation of HTLV-1 transcription.
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