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Title:
HTLV-1 infection rewires the host cell’'s chromatin structure (the blueprint of gene

expression): Discovery of a viral-driven mechanism that amplifies inflammation in HAM

Key Points
@ For the first time worldwide, researchers identified MAP3K8, a molecule that drives

inflammation in the rare neuroinflammatory disease HTLV-1-associated myelopathy
(HAM), using single-cell multi-omics analysis (a cutting-edge method that analyzes
individual cells).

@ The team discovered a new mechanism: viral and host factors act together to remodel
the cell’'s chromatin structure (the blueprint that controls which genes are switched on or
off), leading to abnormal activation of inflammation.

€ Drugs that block this pathway (MEK inhibitors) were shown to reduce inflammation,

opening the way to new treatment options for HAM.

Summary
A research team led by Professor and Chairman Yoshihisa Yamano (Department of

Neurology, St. Marianna University School of Medicine), Dr. Makoto Nakashima
(Department of Rare Disease Research, St. Marianna University School of Medicine), and
Associate Professor Makoto Yamagishi (Graduate School of Frontier Sciences, The
University of Tokyo) identified MAP3K8 as a central driver of inflammation in HAM.

They revealed that MAP3KS8 is abnormally activated through chromatin remodeling
triggered by the viral protein HTLV-1 Tax. Importantly, drugs that target the downstream
MAP3K8-MEK-ERK pathway demonstrated strong potential to suppress inflammation.
The researchers compared gene expression and chromatin accessibility profiles of HTLV-
1-infected T cells across HAM patients, adult T-cell leukemia/lymphoma (ATL) patients,
and asymptomatic carriers. They found that HAM-specific open chromatin regions exist,
with MAP3K8 showing the most striking changes. Laboratory experiments confirmed that
MAP3K8 has strong inflammation-inducing ability.

This discovery not only paves the way for new therapies for HAM, a disease with no
established cure, but may also offer insights into other inflammatory diseases driven by
similar mechanisms.

This study was published in Nature Communications on [Nov 12, 2025].

Suggested Visuals

Figure 1. HAM-specific open chromatin regions emerge at the MAP3K8 locus in HTLV-1-



infected cells from HAM patients
A. Identification of HTLV-1—infected T cells using UMAP analysis
B. HAM patient—specific open chromatin regions in infected cells

C. Pseudotime analysis showing the trajectory of infected cells during HAM development

Figure 2. Effects of MEK inhibitors on peripheral blood mononuclear cells from HAM
patients

A. Growth-inhibitory effect of MEK inhibitors on HTLV-1—infected cells

B. In vitro inflammation model using peripheral blood mononuclear cells from HAM patients:

suppression of pro-inflammatory cytokine production by MEK inhibitors
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