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HTLV-1 (human T-cell leukemia virus type 1)

Origin, spread and prevalence of HTLV-1

[ Population prevalence unknown "-y o
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from Verdonck K. et al (2007): Lancet Infectious Diseases 7(4): 266.



HTLV-1 (human T-cell leukemia virus type 1)

- endemic retrovirus in tropical area including south-west Japan

- most of the carriers are asymptomatic

- about 5 % of the carriers develop leukemia of infected cells

(adult T-cell leukemia; ATL)

- Some carriers develop chronic inflammatory diseases,

such as HTLV-1 associated myelopathy (HAM/TSP)
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Life cycle of retrovirus

HIV-1

U

Virus production is very high

Viral RNA

Induce cell apoptosis

U

AIDS

HTLV-1

2

Virus production very low
Induce cell expansion

U

ATL
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Interaction between the host and retroviral genome

HTLV-1 replicates mainly via clonal expansion of infected cells

U

Provirus transcription should be regulated
to evade host immunity

Infected cells

Host genome



HTLV-1 integration site in an ATL clone
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Structure of HTLV-1

- small genome size (9kb)

» both plus and minus strand transcription

Plus strand transcription

Structural genes

=Tax --- activator of 5’'LTR
multiple oncogenic activity

*HBZ --- multiple oncogenic activity
expansion of infected cells

Minus strand transcription




Example of integration of HTLV-1 into a host gene
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Epigenome pattern of HTLV-1 provirus
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Typical pattern of proviral transcription in ATL cells

ATL patients Asymptomatic carrier
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oO0vF2 & LE % (ChIP assay, ChiP-seq)
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ChiP-seq analysis of an ATL cell line
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CTCF (CCCTC-binding factor)

« A DNA-binding protein, critical organizer of higher-order chromatin structure

Active ™ Inactive

Chromatin looping

CTCF forms DNA looping and regulates intra- and inter-chromosomal interaction.
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ChlP-seqg analysis of an ATL cell line
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Summary (1)

Inactive Active
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(Satou Y et al PNAS 2016)
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ChiP-seq

total 80M reads in CTCF ChlIP-seq cree
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only 180 viral reads
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- Genome size difference between virus and the host

Human genome: 3.1 billion bp (350km)
HTLV-1 genome: 9 kb (1m)
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Frequency of HTLV-1 in human genome = 0.00015%



Enrichment of HTLV-1 sequence

Library for NGS

Design of biotinylated 148 probes for HTLV-1 genome
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Proviral DNA library fragment
Biotinylated probes
Streptavidin beads
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Post-enrichment
PCR

ENRICHED library
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Efficiency of the enrichment for the provirus
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Summary (1)

Inactive Active

tax

DNA methylation
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